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BBepeHue

Llensto cepun ctaHfapTtoB Ha ocHoBe MJK 62257 aBnaetca obecneyeHne pasnYHbIX YY4acCTHUKOB
NPOEKTOB 3NeKTPUPMKaLUmN CenbCKNX 06bEKTOB (feLeHTpann3oBaHHbIX NoTpebuTteneii) (aKcnayaTupyoLwmia
nepcoHan, MOCTaBLUMKKN, KypaTopbl MpOeKTa, YCTaHOBLUMKW 060pyAoBaHWs W Ap.) AOKYMeHTauuel no
ycTaHoBKe paboTalolmnx Ha OCHOBE BO306HOBASEMbIX UCTOYHUKOB 3HEPrun v rMOPULAHbIX 3HEepreTnyeckux
CUCTEM MNEpPEeMEHHOro TOoKa HOMMWHa/bHbIM HanpshkeHnem o 500 B. MOCTOAHHOrO ToKa HOMMWHa/lbHbIM
Hanps>keHnem A0 750 B 1 HOMWHaNbHOW MOLLHOCTbIO 0 100 KBA.

Cepusa ctaHgapToB Ha ocHoBe M3K 62257 cofep XUt pekomMeHgaummn no:

a) BbIOOPY HEOBXOANMOIF cuCTeMbl B TpEBYEMOM MeECTE;

6) NPOEKTMPOBAaHMNIO 3TOI CUCTEMBI;

B) aKCnayatauum cucteMbl U NOAAEPXKAHUIO ee B paboyeM COCTOAHUMU.

Tpe6oBaHMA 1N HOPMbI, YCTAHOB/IEHHbIE B CEPUM HaUNOHaNbHbIX cTaHaapToB FTOCT P. pa3dpaboTaHHbIX
Ha ocHoBe M3K 62257. He fABAAIOTCA uUcYepnblBAOWUMK AN peannsauum MpoeKToB aneKTpudukaumnm
cenbCKNX 06bEKTOB (AeueHTpann3oBaHHbIX NoTpebuteneil) Poccuiickoih depepaumn. JaHHble cTaHaapTbl
COAeliCTBYIOT WCNONb30BaHUIO BO306HOBMSEMbIX WCTOYHWKOB 3JHEpPrn B 3SneKTpudukKaumm cenbCKux
paiiloHOB, U B HacTosillee BPeMsi OHM He cofepxXaTr TpeboBaHuli K pa3paboTke SKONOTMYECKU YUCTbIX
TexHonorui (Bbi6pocbl CO2. yrnepoaHbIX KpeanToB n TL.).

Cofep>kaHne cepun ctaHgapToB Ha ocHoBe M3K 62257 sABnsieTcsA ULeNOCTHbIM C pasbueHuem Ha
yacTu, oTpakalolime BONPOCbl 6€30NacHOCTU U YCTOWUYMBOrO Pas3BUTUS CUCTEM 3SNEKTPOCHAbXKeHus npu
MVHMMa/NbHOM CTOMMOCTU U3[EPXKEK 3a CPOK Cny>6bl. OAHOM M3 OCHOBHbIX LUeneli [fJaHHOU rpynnbl
cTaHJapToB fABnseTca ob6ecnevyeHve HeobxoauMbIX TpeboBaHMii B 061acTU  MPUMEHEHUS  ManbixX
3NeKTPOCTaHuUunii Ha OCHOBE BO30OHOBNSEMbIX WCTOYHUKOB 3HEPrUM WU TUBPUAHBLIX aBTOHOMHbIX CUCTEM
3NeKTpPOoCcHabXeHus.

B HacToslwem cTaHgapTe YyCTaHOBAEHbl TexHu4yeckme TpeboBaHUA K MPOEKTUPOBaHUIO 1
CTPOUTENLCTBE HEO0NbLWNX (POTOINEKTPUUECKUX reHepaTtopoB (C MNUKOBOW MoLHOCTbIO A0 100 KBT),
MCNONb3yeMblIX MpU 3NeKTpUdrKayumm cenbCknx 06bEKTOB (4eLeHTpain3oBaHHbIX NOTpebuTenei).

HacTtosiwuii ctaHgapT ycTaHaBnivBaeT TpeboBaHWS ANA MOCTOSAHHOIO TOKa HampshKeHWem OKOono
120 B.

Uenamn  HacToswero crtaHpapta sgBnaetca  obecneyeHve TpeboBaHulii  6e3onacHocTM K
NPOTMBOMOXXAPHOW 3aLlnTbl ANA:

- HeoCBe[OM/EHHbIX Ntofel, BKNO4Yas Bnajenbua/apeHpartopa W nonb3oBaTeneil NoMeLlleHWin, B
KOTOPbIX YCTAHOB/EHbI CONHEYHbIe OTO3NEKTPUYecKne barapeu;

- MHGOpMMpOBaAHMUA nepcoHana (Hanpumep, 3NeKTPUKOB), paboTatlowero ¢ (OTO3NEeKTPUYEeCKUMU
6aTtapesmu;

- MHPOPMUMPOBaHUSA NepcoHana aBapuiiHbIX CNy>K6 (Hanpumep, COTPYAHMKOB MOXXapHOM OXpaHbl).
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(IEC/TS 62257-7-1:2010)

HALWOHAANBbHBIMA CTAHOLOAPT POCCUMNCKOWN SELEPALWNMN

BO3OBHOB/NAEMAA SHEPTETUKA

TMbpuHble aneKTpoCcTaHUNM Ha OCHOBE BO30OHOBNAEMbIX NCTOYHUKOB 3HEPIrUn, npejHasHayeHHble
LNA CeNnbCKOW aneKTpudmkaymm. PekomeHgauunm
YacTtb 7-1
FeHepaTopbl. POoTO3NEeKTpUUeckne batapeun

Renewable power engineering. Recommendations for small renewable energy and hybrid systems for rural
electrification. Part 7-1. Generators. Photovoltaic generators

[ata BBegeHna — 2016— 07— O1

1 O6nacTb NpUMeEHEHUs

Hactoawwmii cTaHgapT ycTaHaBivBaeT o6uwune TpeboBaHMA K KOHCTPYKUMM U 6GesonacHocTu
reHepaTopoB, MCMONAb3YEeMbIX B [leLeHTPain30oBaHHbIX CUCTEMAax 31eKTPOCHabXXeHUA CeNbCKUX 06BEKTOB
(peueHTpann3oBaHHbIX NoTpebuteneit).

NMpumevaHune — TpeboBaHMA HACTOALLEro CTaHAapTa K CUCTEMaM 3a3eMIEHUSI OTKPbITbIX MPOBOAALLMX
yacTei 1 cmucteMam 3a3emieHust HeliTpain ycTaHOBEHbI Ha ocHose [1] — [3].

HacTtosiwunii ctaHgapT ycTaHaBnMBaeT TpeGOBaHWS K CONMHEYHbIM (DOTO3NEKTPUYECKMM 6aTapesm
CBEPXHU3KOr0 1 HU3KOTO HanpsbkeHus (cMm. Tabnuuy 1).

Ta6nuuya 1— [vanasoHbl HANPSXKEHWI ANA CONHEUHbIX POTOINEKTPUYECKUX BaTapeii

[JlyianasoH HanpsbkeHnA Hanpsprerve. B
lNepemeHHbIA ToK BbMpaMieHHb I MOCTOSHHBIA TOK
CBepxHu3Koe UaS50 B U,S 120B
Hu3koB 50B < L, SHOO0O B 120 B< Un * 500 B

MpumeyaHune — CBEPXHU3KOE HanpsHKEHVE onucaHo B [4].

MpumeyvaHnsa
1 HanpsbkeHWo CONHeuYHbIX (hoTo3aNeKTpUYeckux batapeli cnepyeT yfenaTb 0cOb60e BHUMaHWe, Tak KaK 3710
ABMSETCA BaXKHENLUMM (DAKTOPOM, BAMSIOLLMM Ha 6€30MacHOCTb, a Taloke Ha BbIOOp 3alUUTHLIX Mep U onpegeneHve
KBa/mMrkaumm onepaTmBHoOro nepcoHana.
2 TpeboBaHMSI KYCTaHOBKE COMHEYHbIX (DOTO3NEKTPUYECKMX GaTapei ycTaHoBNEHbI B [5].

2 HopmaTuBHbIE CCbINKN
B HacTodAweM CTaHfapTe UCNnoib30BaHbl HOPMaTMBHbIE CCbIIKN Ha cnepyrwowmne ctaHaapTbl.

FOCT P 50571.3-2009 (M3K 60364-4-41:2005) 9neKTpoycTaHOBKM HU3KOBO/NbTHble. YacTb 4-41.
Tpeb6oBaHua ansa obecneyeHns 6e3onacHoOCTM. 3alimTa 0T NOpaXKeHUs 3NeKTPNYECKUM TOKOM

M3paHne odpuymansHoe
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FOCT P 50571.5.53-2013 (M3K 60364-5-53:2002) 91eKTPOYCTAHOBKWN HN3KOBONbTHbIE. YacTb 5-
53. BbI6Op 1 MOHTaX anekTpoobopygoBaHusa. OTaeneHne, KOMMyTauua n ynpasneHne

FOCT P 50571.5.54-2011 (M3K 60364-5-54:2002) 3neKTpOoyCcTaHOBKM HU3KOBONbTHble. YacTb 5-
54. BblI6Op M MOHTaX 3neKTpoo6opyAoBaHuA. 3asemMnsolime ycTpoicTea, 3aluUTHble NPOBOAHUKA U
NPOBOJHUKN YpaBHNBAHNA NOTEHLMANOB

FOCT P 51594-2000 HetpaguunmoHHas aHepretnka. ConHeyHas 23Hepretnka. TepMUHbI U
onpegeneHns

TOCT P 56124.1-2014 (IEC/TS 62257-1:2003) Bo306HOBnssemMas 3Hepretnka. [unbpugHble
3NeKTPOCTaHLUMN HA OCHOBE BO306HOBASAEMbIX MCTOYHWKOB 3HEPruun, npefHas3HayeHHble ANA CenbCKOoW
anekTpupmnkaynumn. PekomeHgaumm. Yactbe 1 Obuiee BBefeHNe ANS CENbCKOWN aneKTpudukaumm

FTOCT P 56124.5-2014 (IEC/TS 62257-5:2005) Bo306HOBnsiemas 3Hepretuka. I[unbpugHble
3NeKTPOCTaHLUMN Ha OCHOBE BO306HOBAAEMbIX MCTOYHWKOB 3HEPruun, npefHasHayeHHble ANA CenbCKOoW
anekTpudunkaynn. PekomeHgaumn, HacTtb 5. 3nekTpob6B30nNacHOCTb

FOCT P M3K 60050-195-2005 3asemneHue un 3awjuta 0T MNOPaxKeHUs 3N1EKTPUYECKMM TOKOM.
TepMuHbI 1 onpeaeneHns

FOCTP M3K60050-826-2009 YcTaHOBKK aneKTpuyeckne. TepMuHbl n onpejeneHuns

FTOCT P M3K 60287-1-1-2009 Kabenn oasnekTtpuyeckue. BbluncneHne HOMUHaNbHOU TOKOBOW
Harpy3ku. YacTtb 1-1. YpaBHeHus p[Ana pacuyeTa HOMMUHanbHO TOKOBOW Harpyskm (100 %-HbIii
KO3 PULMEHT Harpy3kun) npacyet notepb. O6LiMe NONOXKEHNS

FOCT P M3K 60287-1-2-2009 Kabenu anektpuyeckume. PacyeT HOMUHaNbHON TOKOBOI Harpysku.
YacTb 1-2. YpaBHeHuUs AN pacyeTa HOMWHaNbHOW TOKOBOU Harpysku (100 %-Hbli KO3 huumeHT
Harpyskun) n pacyot notepb. KoadgdununeHTtol Nnotepb, 06yCNOBAEHHbIX BUXPEBLIMU TOKAMK B 060104Ke,
LNS ABYX Lenei, pacnonoXeHHbIX B O4HOM NNOCKOCTH

FTOCT P M3K 60287-1-3-2009 Kabenn anektpnyeckune. PacyeT HOMUHANbHON TOKOBOW Harpysku.
YacTb 1-3. YpaBHeHuWs fANA pacyeTa HOMWHaNbHOM TOKOBOU Harpy3kum (100 %-Hblli KoadhuuMeHT
Harpysku) n pacuyet notepb. PacnpegeneHne Toka Mexgy OfHOXUNbHbIMW KabenamMu, pacnonoXxXeHHbIMu
napannenbHo, npacyeT NnoTepb, 06YCNOBNEHHbIX LUPKYIMPYOLWMUMN NKOKaMMN

FTOCT P M3K 60287-2-1-2009 Kabenn anektpuyeckue. PacyeT HOMUHaNbHOW TOKOBOW Harpysku.
YacTb 2-1. TennoBoe conpoTusieHne. PacyeT Teni0oBOro CONpPoTUBAEHUSA

FTOCT P M3K 60287-2-2-2009 Kabenn anektpuyeckune. PacyeT HOMUHANIbHON TOKOBOW Harpysku.
YacTb 2-2. Tennosoe conpotuBneHne. MeTopf pacuyeTa KO3(h(PUUMEHTOB CHWKEHUA [ONYCTUMOM
TOKOBOW Harpyskum pfna rpynn kabeneil, NPONOXKEHHbIX Ha BO3JyXe W 3alWlieHHbIX O T MPsAMOro
CO/MIHEYHOTO U3NyYeHns

FTOCT P M3K 60287-3-2-2011 Kabenu anektpuyeckue. PacyeT HOMUHaNbHOW TOKOBOW Harpysku.
YacTb 3-2. Pasgenbl, Kacawolimecss ycnoBuii akcnayatauuu. SKOHOMMYecKas OonTumwusauus pasmepa
cunoBsbIx Kabenen

FTOCT P M3K 60287-3-3-2011 Kabenu anekTpunyeckue. PacyeT HOMUHaNbHOW TOKOBOW Harpysku.
YacTb 3-3. Pasgenbl, Kacawowmecs ycnosuin akcnnyatauun. Kabenu, nepecekaroLive BHeLWHNE NCTOHYHUKN
Tenna

FOCT P M3K 61140-2000 3awuta oT NOpaKeHUs 3NeKTpUYeCcCKMM TOKOM. ObLimne nono>KeHus no
6e3onacHoOCTM, obecneymBaemoli aNeKTPoo6opyjoBaHMEM N 3NEKTPOYyCTaHOBKaMM B UX B3aUMOCBSI31

FTOCT P M3K 61643-12-2011 YcTpoicTBa 3awWwuTbl OT WUMMOYAbCHbIX MepeHanps>XeHuin
HW3KOBOMbTHbIe. YacTb 12. YcTpoWcTBa 3alWMUTbl O T UMMYAbCHbIX NepeHanpsXeHnii B HU3KOBONbTHbIX
CUNOBbLIX pacnpefenmtenbHbliX cuctemax. MpuHUUN BbIGOpa N NPUMEHEHUS

FTOCT P M3K 61646-2013 Moaynn ¢goToaneKkTpuyeckmne. TOHKONAEHOYHble Ha3eMHble. [Mopsajok
npoBefeHns NcnbiTaHnii AN NOATBEPXKAEHNSA COOTBETCTBUA (DYHKLUMOHANbHLIM XapakKTepucinkam

FOCT P M3K 61730-1-2013 Mogynn ¢oToanekTpuyeckume. OueHka 6e3onacHoctun. Yactb 1
Tpe6oBaHNA K KOHCTPYKL NN

FOCT P M3K 61829-2013 baTtapeun ©HOTO3NeKTpUYeckme u3 KpPUCTaNIMYeCKOro KpemHus.
N3mepeHne BoNbT-aMNepHbIX XapaKTepUCTUK B HATYPHbIX YCIOBUAX

FTOCTP M3K62305-2-2010 MeHegpKMeHT pucka. 3auimta o T MonHMn. YacTtb 2. OueHka pucka

FOCT 14254-96 (M3K 529-89) CteneHu 3awuntbl, obecneymsaemblie o6onoukamm (kog IP)

MpumeyaHne — Tpy NONb30BAHWM HACTOSLLMM CTaHAAPTOM LIeNecoobpasHo NpoBepuTb AelicTaue
CCbIIOYHbIX CTaHAAPTOB B MH(OPMALMOHHOI cCTEME OBLLEro NoMb3oBaHUA — Ha otMuMaibHOM caiite degepanbHOro
areHTCTBa Mo TEXHNHECKOMY PEry/MpoBaHuio 1 METPONOTUN B CETU VIHTEPHET UM MO eXXEeroAHOMY MHKOPMALOHHOMY
ykasatento «HauvoHasbHble CTaHAapTbl», KOTOPbIA OMy6MMKOBaH MO COCTOSHUIO HA 1 siHBaps TeKyLlero roga, v no
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BbIMyCKaM €)KEMECSIYHOrO MH(OPMALMOHHOIO yKazaTens «<HalMoHa/IbHble CTaHAapTbl» 3a TeKyLLMiA rog. Ecniv 3ameHeH
CCbIIOYHBIN CTAHAAPT, Ha KOTOpbI faHa HeJaTUpOBaHHasi CCbUIKa, TO PEKOMEHAYETCS MCMOMb30BaTh AEWCTBYHOLLYHO
BEPCUIO 3TOTO CTaHAapTa C YY4eTOM BCEX BHECEHHbIX B [JaHHYH) BEpCUMI0 U3MeHEHWA. Ecnv 3ameHeH CCbUIOYHbIN
CTaHAapT, Ha KOTopblii faHa JaTMpoBaHHas CCblKa, TO PEKOMEHAYETCS MCMOoMb30BaTb BEPCUIO 3TOTO CTaHgapTa C
YKa3aHHbIM BbILLE FOAOM YTBEPXKAEHWSI (MPUHSATUSY). ECnv nocne yTBepyKAEHWs1 HACTOsILLEero ctaHiapTa B CChIUIOYHbI
CTaHfapT, Ha KOTOpbIli JaHa [AaTMpOBaHHasi CCbIIKa, BHECEHO W3MEHEHVE, 3aTparviBatoLLee MONOXKEHME, Ha KOTopoe
JaHa CCblIKa, TO 3TO MONOXEHVWE PEeKOMEHAYETCs MPUMEHsITb 6e3 yueTa [AaHHOTO M3MeHeHUs. ECnn CCbUIOYHbIN
CTaHAapT OTMeHeH 6e3 3aMeHbl, TO MOMIOXKEHME, B KOTOPOM aHa CCblKa Ha HETO, PEKOMEHZYETCS NMPUMEHSITb B YacTy,
He 3aTparvBatoLLeli 3Ty CChUIKY.

3 TepMuHbI, onpejeneHns n o603HavYeHus

3.1 TepMuUHbI 1 onpeaeneHus

B HacTosueMm cTaHfapTe NpMMEHeHbl cnefytowme TepMrHbl C COOTBETCTBYIOLWMMUW ONpefeneHUnaMu:

3.1.1 6e3nynbcayNoHHbI/i NOCTOAHHbIA TOK (ripple-free d.c): Ans cuHycoupanbHbiX Nynbcayuii
HanpsKeHUs cofepykaHue nynbcaunii He npesbiwaeT 10 % cpefHEKBaAPaTUYHOIO 3HAYEHNS.

3.1.2 6n0K perynupoBaHus wmouwHocTn (power conditioning unit PCU): Cuctema, koTopas
npeobpasyeT  3INEKTPUYECKYHD  MOLHOCTb, NepefiaHHyldo OT  (POTO3NEeKTPUYECKOro  MOofAynsd, B
COOTBETCTBYHOLLME 3HAYEHUS 4HACTOTbl W/WM HaMNpPsHKEHWUS, ANS nepefayn, XpaHeHUs B aKKyMYNsSiTOPHOWA
6atapee nUan oTgayn B aNeKTpoceTb.

3.1.3 6nokupytowmin gnop (blocking diode): Aunof, coefuMHEHHbIV nocnefoBaTenbHO C MOAyNeM,
naHenbto, rpynnoi n 6atapei ana 6NOKMPOBKM 06pPaTHOrO TOKa B 3TOM MOAyNne, naHenu, rpynne un 6arapee.

3.1.4 pBoiiHaa wusonauyusa (double insulation): W3onauusa, BkAouyaowas B ceb6S OCHOBHYI U
LOMNONHUTENbHYO U30NALUIO.

[FOCT P M3K 60050-195. ctatba 195-06-08].

3.1.5 pononHuTenbHas u3onauuma (supplementary insulation): HesaBucumas wun3onsauus,
npvMeHsieMas AONOAHUTENbHO K OCHOBHOM M30MAUMN ANA 3almUTbl NPU MOBPEXAEHUN.
[FOCT P M3K 60050-195, ctatba 195-06-07).

3.1.6 focTynHbIi, NOArOTOBAEHHbIN (available, readily): locTynHOCTb AN ocMOTpa, TEXHUYECKOro
obCny>KmBaHMa unnm pemoHTa 6e3 HeobXOAMMOCTUM [eMOHTa)ka KOHCTPYKTUBHbIX 31eMeHTOB, LWKados.,
CTEH/[0B U T.M.

3.1.7 xuna kabensa (cable core): MNpoBoAHMK C u3onsAuMeil, HO 6e3 Kakoh-NMbo MexaHu4yecKol
3alMTHO 06010UKN.

3.1.8 3a3emneHune (earthing): 3awmuTta OT NOPa>KEHNS INEKTPUYECKNM TOKOM.

3.1.9 3a3emneHHas conHeyHasa ¢oToanekTpuyeckas 6GaTtapesa (solar PV array, earthed):
doToanekTpnyeckas 6OaTtapes, B KOTOpPOW OAWH W3 MONOCOB BbIXOLHOW LEnM MOCTOAHHOIO ToKa
3NEeKTPNYECKN CBSI3aH C 3emeli.

3.1.10 3awutHoe cBepxHU3Koe HanpsbkeHne (3CHH) (protected extra-low voltage, PELV):
CBEpPXHU3KOE Hanps>KeHne CUCTeMbl, KOTopas He N30AMpoBaHa OT 3eM/M, HO KoTopas yAOoBNeTBOpseT BCEM
TpeboBaHnasM KBCHH.

3.1.11 wn3onMpoBaHHasa conHe4YHasa ¢GoTo3anekTpuyeckas 6Gatapes (solar PV array, isolated):
doToanekTpnyeckas 6Gartapes, B KOTOpPOl/ ecTb XOTS Obl MPOCTOE 3NEKTPUYECKOe pasfeneHne Mexay
BbIXOJHOW Lienbio CONHEYHOWN 6aTapen (CTOpOHa MOCTOSHHOTO TOKA) U CUCTEMOI NepeMeHHOro Toka.

3.1.12 n3onupoBaHHbI# 610K perynmpoBaHmsa MmouwHocTu (power conditioning unit, isolated): Bnok
perynmpoBaHns MOLLHOCTU, e eCTb 3NeKTpuYeckoe pasfeneHne Mexay BXOAHbIMU U BbIXOAHbIMU Lensamu
(Hanpumep, c NOMOLLbLIO pa3fennTensHoOro TpaHcopmaropa).

3.1.13 kabenb (cable): OgH NN HECKONbKO MPOBOAHWMKOB MYWAM ONTUYECKUX BONOKOH C 3alUUTHbIM
NOKPbLITUEM M BO3MOXHbIM HaNONHEHWEM U3 N30NALMOHHbBIX 1 3alUTHbIX Matepunanos.

3.1.14 «kabenb ¢oTo3anekTpuyeckon rpynnbl (PV sub-array cable): BbixogHoli Kabenb
(hoTO3NEKTPUYECKOI Tpynnbl, NPOBOAALWMNIA TONbKO BbIXOLHOM TOK AAaHHOW (hOTO3NEKTPUYECKOl rpynnbl B
HOPMalbHOM peXxume, 1 KOTOPbI coefuHAET (hOTOINEKTPUYECKYIO Fpynny C APYTMMU (DOTOINEKTPUYECKNMU
rpynnamu, KoTopble COCTaBNAOT (DOTOINEKTPUYECKYIO baTapeto.

MpumMeuaHne — Kabenm (HOTOINEKTPUUECKON TpynMbl OTHOCATCA TONMbKO K (POTO3NEKTPUUECKUM
6aTapesiM, KoTopble pa3feneHbl Ha rpynmbl (CM. PUCYHOK 7).
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3.1.15 kabenb ¢oToanekTpuyeckoih uenu (PV string cable): Ka6enb, coeguHsowmii moaynu B
(hoToaNEKTPUUECKME LENN UNN NOACOEAUHAIOWMNIA Uenn K pacnpejenntenbHOl KOpobKe uan K Kiemmam
NOCTOSAHHOIO TOKa 6n10Ka perynmpoBaHnsa MOLLHOCTH.

3.1.16 kabenb CoNHEYHOW (hoTO3NEKTpUUYeckoli 6atapen (solar PV array cable): BbixogHoit ka6enb
thoToaneKTpuUeckoin 6artapen, KOTOPbI COefMHSAET pacnpefennTenbHyto KOpobKy (OTO3M1eKTpUyecKoi
6atapeu ¢ ycTpPOliCTBOM OTKNHOUYEHUS (POTOINEKTPUUECKOTO MOAYNSA.

3.1.17 HanpsbkeHue (voltage): Pa3HOCTb MOTEHUManoB MpPU HOpPMaibHbIX YCNOBUAX UMeeT MecTO
MeXay NPOBOAHUKAMU 1 MeXXay NPOBOAHMKaMWU 1 3eMnei ans:

a) CBEpPXHU3KOro HanpsbkeHus: He 6onee 50 B nepemeHHOro toka mam 120 B NOCTOSSHHOro Toka 6e3
nynbcauunu:

6) HU3KOrO HanpsHXKeHUs: NpeBbllLIeHNe HU3KOro HanpspkeHns, Ho He 6onee 1 000 B nepeMeHHOro Toka
1 500 B NOCTOAHHOIO TOKa:

B) BbICOKOIO HaNpsiXKeHWs: NPeBbILUEHNE HU3KOro HamnpsiXKeHus.

MpumMmeyaHne — YuuTbiBass COCTOsIH/E CBEPXHU3KOro HanpsbkeHuss ELV. Voc ARRAY fomkHO 6biTb
MCMoMb30BaHo.

3.1.18 Hanps)keHue CcO/NHeYHOoli (oToanekTpuyeckoli 6GaTtapeu (solar PV array voltage):
HanpsbxeHune poToanekTpuyeckoin 6arapen paBHoe Vocarmy Npu HaUXyfLIMX YCNOBUAX.

NMpnmeyaHne — HanpspkeHve XONOCTOro XOAa 3aBUCUT OT TeMMepaTtypbl 3leMeHTa U TEXHONOTUN.

3.1.19 He3a3eM/eHHaa COAHeyHaa (GoToanekTpuyeckas 6aTtapesa (solar PV array, unearthed):
doToanekTpuyeckas 6GaTapesi, B KOTOPO/ HW OAUH U3 MNONOCOB BbIXOAHOW LENM MOCTOSHHOTO ToKa
3NEKTPUYECKMN He CBA3AH C 3eMneii.

3.1.20 Hen30NMpOBaHHbLIN 6NOK perynnpoBaHna MolHocTK (power conditioning unit, non-isolated):
BnoK perynmpoBaHWsi MOLLHOCTU, FAe HeT 31eKTPUYECKON M30MAUUN MeXAy BXOAHbIMU U BbIXOAHBIMM
uensiMmu.

3.1.21 o6opypoBaHue | knacca (class | equipment): O6opypoBaHWe, B KOTOpPOM 3awuta OT
nopaXkeHusl 3NeKTpUYeckMM TOKOM obecneuymMBaeTc He TONbKO OCHOBHOW u3onsaumeli, HO U
AOMOMHUTENBbHLIMY  MepamMu  NPeAoCTOPOXXHOCTK,  3aKIYalWUMUCA B COEJUHEHUMM  AOCTYMHbIX
TOKOMPOBOAALMX YacTel € 3alnTHbIM MPOBOLOM 3a3eM/EeHUS B CTalMOHapHOW 3N1eKTPONpoBOAKE TakuM
o6pa3om, YTobbl JOCTYMHbIE YACTU HEe CTaNn ONacHbIMU B Clyyae BbIXOfa U3 CTPOS OCHOBHOW M30M1auMn.

MpumeuvaHnsa

1 O6opyfoBaHue | Knacca MOXET MMeTb 3MeMeHTbl C ABOVHOW usonaumeli unm fetamm, pabotarolpe npu
6e30MacHOM CBEPXHV3KOM HanpPsHKEHWN.

2 [ina obopyfoBaHus, MpegHa3HaYeHHOro AfA UCMOMb30BaHUA C TUMOKMM MPOBOAOM WM Kabenem, Mepbl
NpefoCTOPOXHOCTU NpefyCcMaTprBatoT PacCMOTPEHME 3allMTHOrO NPOBOAa 3a3eMeHUs Kak YacTb MMOKOro npoBofa
nnn kabens.

3.1.22 o6opygpoBaHue Il knacca (class Il equipment): O6opyaoBaHne, B KOTOpPOM 3aliuta OT
nopakeHnsi aNeKTPMYECKMM TOKOM OCHOBbIBAETCA He TONbKO Ha MPUMEHEHMN OCHOBHOI M30M5UWUK, HO 1 Ha
[OMONHUTENbHBLIX Mepax 6e30MacHOCTU, TakKMX Kak ABOHAA XU YyCUNEHHas u3onauus.

MpnmeyvaHnsa

1 Ans obopyaoBaHus Il Knacca He NPUMEHSIOT HX 3aLUMTHOE 3a3eM/eHre, HU CPeACTBa 3allmTbl, CO3[aHHbIe npu
yCTaHOBKe 060pyAoBaHus. Takum 060pyf0BaHNEM MOXET ObITh CrefyroLLee:

- obopyaoBaHve, MEIOLLIEE B KAYECTBE NEKTPUYECKON 3allyTbl CN/OLLHOW KOXYX U3 N30NSALMOHHOrO Matepyana,
oxBaTbIBaOLLMIA BCe TOKOMPOBOAALLME YacTW, 3a UCKIHOUEHVEM eTaNeil Masioro pasmepa, Takx Kak Tab/IMyKmy, BUHTbI U
3aKnenky, KoTopble W30AMPOBaHbl OT YYaCTKOB C OMACHbIM HanpshKeHnem M30nsumeil Kak MUHMYM 3KBUBRIEHTHOW
ycuneHHol nsonsaummn. Takoe obopyfoBaHme HasbiBaeTcsi 060pysoBaHMemM knacca Il ¢ M30NALMOHHBLIM NOKPbITUEM:

- obopypoBaHue, MMEIOLLEe B KayecTBe 3M1EKTPUYECKOW 3alyTbl CMAOLUHOW METaNMYECKU KOXYX, BHYTpU
KOTOPOrO MPUYMEHSIETCA CMMOWHasA [BOMHAsA WM yCcuneHHas u3onaums. Takoe 060pyaoBaHMe HasbiBaeTcs
obopyznosaHneM Il knacca ¢ MeTaNIMYECKUM MOKPbITUEM:

- o6opynoBaHve, ABAOLLEEC KOMOMHaLUVMeNR ABYX NPUBEAEHHbIX Bbille TUMOB.

2 Kopnyc o6opygoBaHus Il knacca € M30MSILMOHHBIM MOKPLITUEM MOXET ObITb YacTbiO BCEW [OMONHUTENbHOM
N3018UMN NN YCUNEHHOM U30NALMN.

3 Ecnn obopyfoBaHvWe C ABOWHOM WM YCUNEHHOW wu3onsumeid Ha BCEM MPOTSHKEHUU UMeeT TepMuHau
3a3eM/eHna UM 3a3eMnsioLLMIA KOHTaKT, TO OHO cuMTaeTcs o6opygoBaHmeMm | knacca.

4 O6opypoBaHyve Il Kiacca MOXeET cHabXXaTbCs CpefcTBamMu Ansl obecneyeHnss HEMPepbIBHOCTM 3allynTbl CXeM,
N30NMPOBaHHbIX OT AOCTYMNHbLIX TOKOMPOBOAALLMX YacTel ABONHON NN yCUneHHOW n3onsaumven.

4
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5 O6opyznoBaHve Il knacca MOXeT WMeTb geTanu, paboTatowme npu SELV (6e30nacHOM  CBEPXHU3KOM
HanpsHKeHNK).
3.1.23 ob6opyposaHue Il knacca (class Il equipment): O6opygoBaHue, B KOTOpPOM 3awuta OT

nopakeHnsi 3NeKTpuyYecknM TOKOM BbIMONHEHA nuTaHuem oOT ueneidi BOHH u B KOTOpOoM onacHoe
HanpsbkeHne He BbipabaTtbiBaeTcs.

NMpumeuaHune — O6opygoBaHue, MpefHasHaYeHHOe A/ IKCryaraumm Ha 6e30MacHOM CBEPXHU3KOM
HanpsbkeHun (BOHH) 1 vMetollee BHYTPeHHVE LenW, KOoTopble paboTatoT Mnpu HanmpshkeHUn Bblle 6e30nacHoro
CBEPXHM3KOro HanpsbkeHust (BOHH), He BKIOYEHO B KlacCUMKaumMilo U onpefensietcs [ONONHUTENbHbIMU
Tpe6oBaHMsIMU.

3.1.24 o6xopHoI guop (bypass diode): inoa, NOAKNOUEHHbI Yepe3 OAUH NN HECKO/IbKO 31EMEHTOB
B NMPSMOM HanpaB/feHUM TOKa, YTO MO3BONSAET HE MPOBOAUTHL TOK Yepe3 HeucnpaBHble 3/1EMEHTbI, C TeM
yto6bl NpefoTBpaTUTL NeperpeB UM MnaBNeHWe 3NeMeHTa B pe3ynbTate o6paTHOro HanpskeHus
CMeLLeHNs OT APYrnX 371eMeHTOB B 3TOM Mogyne.

3.1.25 npocTtoe pasjgeneHue (simple separation): OTaeneHue 3NeKTPUYECKUX Ueneli unm
3NEeKTPMYECKON Lienn OT NoKanbHOW 3eMAn NOCPeACTBOM OCHOBHOI U30ALUN.
[FOCT P M3K 60050-826, cTaTtbsl 826-12-28]

3.1.26 conHeuyHaa @doToanekTpuyeckas 6GaTtapos, BKAOYEHHas napannenbHO OCHOBHOMY
MCTOYHUKY nuTaHus (solar PV array, floating): ®oTtoanektpuueckasa 6Gatapes, B KOTOPOAW HU OAUH U3
NONIOCOB BbIXOAHOW Lieny NOCTOAHHOIO TOKa 3NeKTPUYECKN He CBSI3aH C 3eMJiell, HO CBSi3aH C MCNoNb3yemoli
CXeMOii, KoTopas NM60 He 3a3eMneHa, NM60 UMeeT 4BOMHYIO N30NALUIO.

3.1.27 pacnpepgenutenbHasa KopobkKa CONHEYHOW (hoToanekTpuueckoih b6artapeu (solar PV array
junction box): PacnpegenutensHas Kopo6ka, B KOTOPOM pacnonaratoTcs 3NeKTpUYeckue coefuHeHus
hoToanekTpnyeckoli 6atapeu.

3.1.28 pacnpegenntenbHas Kopobka ¢oToanektpuuyeckoro moayna (PV module junction box):
Kopnyc, NpuUKpPEenneHHbIi K (POTO3NEeKTPUYECKOMY MOAYNH, B KOTOPOM pacnofaraktTcsi 3NeKTpuyeckme
coefiMHeHNs (hOTO3NEKTPUYECKOro MOAYNS.

3.1.29 pacnpegenuTtenbHas Kopobka ¢oToanekTpuyeckoin rpynnbl (PV sub-array junction box):
Kopnyc, B KOTOpOM Bce (DOTO3NEKTPUYECKME LENOYKN (HOTOINEKTPUUYECKOW Tpynnbl 3NEKTPUYECKU
CoefiHeHbl nMapannenbHO U B ciyyae Heob6XOAMMOCTU MOryT 6biTb PacnonoXXeHbl 3aluTHble YCTponcTBa
(cM. pUCyHOK 7).

3.1.30 pacnpegenutenbHas Kopobka (junction box): 3akpbiToe nan 3aWUWEHHOE COefUHUTENbHOE
YCTPOWCTBO, NO3BONSAIOLLEE AeNaTbh U3 OAHOrO KOHTaKTa HeCKO/bKO KOHTaKTOB.

3.1.31 cBepxHu3koe HanpshkeHne (CHH) (extra-low voltage; ELV): HanpshkeHne, He npesbilatoliee
COOTBETCTBYHOLLNI Npefen HanpsiXKeHus.

MpumeyvaHnsa

1Cm. Takxe [4].

2 HanpsbkeHuss nepemMeHHoro toka He 6onee 50 B u 120 B NOCTOSAHHOrO Toka 6e3 nynbcauuii
CUMTaKTCHA CBEPXHU3KUMUN Hanps>keHnamun (CHH).

3.1.32 cuctema (BCHH) (safety extra-low voltage; SELV): Be3onacHoe CBepxXHU3KOe HanpshkeHue
CUCTEMBI, KOTOpas 3NeKTpUYeCcKn N3onmposaHa oT 3eMAn U OT APYrnX CUCTEM TakuM 06pas3om, YTO HWU ofHa
HENCcnNpPaBHOCTb HE MOXET NPUBECTU K NOPAKEHNIO 3NEKTPUYECKUM TOKOM.

3.1.33 conHe4yHaa ¢oToanekTpuyeckas 6aTtapes (solar PV array): CoefnHeHHble MexXay cob6oi

3NEKTPUYECKN U MEXAHUYECKU (hOTOINEKTPUYECKNE MOAYNN.
[FOCT P 51594-2000. ctatba 5.4]

NMpumeuvaHne - ConHeuHble  (hOTOANEKTpPUYECKME Gatapen MOryT COCTOSiTb W3 OfHOro
(hOTO3NEKTPUYECKOrO MOAYNSA, OfHOW (HOTOINEKTPUYECKONM LEMOYKW, WAM HECKObKMX NapannenbHO COeAMHEHHbIX
Lenoyek (hoTOSNEKTPUHECKNX MOZYyNel, UM HECKONbKUX MapannefbHO COEAVNHEHHbIX (POTOINEKTPUYECKUX Tpynn U
CBSI3aHHbIX C HUMW 3MEKTPUYECKMX KOMIOHEHTOB. B HacTosileM cTaHaapTe rpaHuvueli (oToanekTpuyeckoin Garapeu
ABMSETCA BbIXOZ, OTKIOYAOLLEro YCTPOCTBa. [lBa 1 60nee hoTO3NEKTPUUECKNX MOZYNS, KOTOpble He CBSi3aHbl MeXay
co60oii MapannenbHo Ha reHepupyroLLEeil CTOPOHE 610Ka PEerynMpoBaHns MOLLHOCTH, JO/MKHbI paccMaTpyBaTbCa Kak
camMocTosiTeNbHble )OTOINEKTPUYECKNE GaTapen.

3.1.34 ctaHaapTHble ycnoBus ucnbitaHnii (CYW) (standard test conditions): CtaHgapTHbI Habop
NCXOAHbIX YCNOBUI, UCMONb3YEeMbIX ANA UCMbITAHUA U OLLEHKN (hOTOINEKTPUYECKNX INEMEHTOB U MOAYNEN.
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MpumeyaHune — B HacToAWweM cTaHgapTe MOA CTaHAAPTHbIMM MOHUMAOTCS Chefytolipe ycnoBus
ncnbITaHWiA:

a) Temnepartypa npu UcnbiTaHnsAx hotoanemeHTos — 25 “C;

6) OCBELLEHHOCTb B MIOCKOCTU (DOTOINEKTPUYECKOTO d1eMeHTa unm mogyns — 1000 Br/w;

B) CBETOBOI CMEKTP, COOTBETCTBYIOLLWI aTMOCHepHO Macce Bo3gyxa — 1.5.

3.1.35 TexHnyeckoe nomeuieHue (technical room/cabinet): KomHata nnn kabuHet, npegHa3Ha4YeHHble
ONA XpaHeHUs M MCnonb30BaHUA NpMOBOPOB M 060pyLOBaHUA, nepefayvynm MX B3aMMOCBA3M C PasiNyHbIMU
reHepaTtopamu, OCYLLECTBNEHUA MOHUTOPUHIA W YNpaBNeHUa CUCTEMOW Manoli 3HepreTkn wu
B3auMofeicTBme ¢ nporpaMmmamu.

3.1.36 TOK OTK/NOYeHMSA (trip current): TOK, KOTOpbI/ NPUBOAUT B feliCTBUE YCTPOCTBO 3alUnThbl.

3.1.37 TokonpoBogawaa 4vactb (live part): [poBOAHWK WK nposojAauwaa  4acTb.
npegHasHavyeHHbl(ad) Anga paboTbl NOJL Hanps>KeHVemM B HOPManbHOM peXume, BKIoYas HyneBOW
pa6ounii npoBogHMK. PEN-npoBOoAgHUK, PEM-npoBOAHMK Uan PEL-NPOBOAHMK, Kak MpaBuio, TaKOBbIMU He
ABNAOTCA.

MpumMeuyaHune — Takas KOHUENUWsa He NnogpasymeBaeT PUCK MOPadKEHS AMEKTPUHECKVIM TOKOM.

[TOCT P M3K 60050-195. ctatbs 195-02-19)

3.1.38 ycuneHHas usonauua (reinforced insulation): MN3onauma onacHbIX TOKOBeAyLMX 4acTeln,
obecrneyvBatollas CTeMeHb 3alWuTbl OT MOPAKEHUS 3NEKTPUYECKUM TOKOM, 3KBMBANEHTHYIO CTeneHu
3awuTbl, o6ecneyBaemMoli ABOWHON n3onsaymneil.

MpnmMmeyvyaHne — YcuneHHas U30NAUNSA MOXET COCTOATb U3 HECKO/NbKMX ClOEB, Ka)quIVI NX KOTOPbIX He
MOXKET ObITb UCMbITaH OTAENbHO KaK OCHOBHasA U 4ONONHUTENIbHaA N30nauns.

[FOCT P M3K 60050-195. ctatbsa 195-06-09)

3.1.39 ¢oToanekTpuyeckana rpynna (PV sub-array): YacTb (hoTOoaneKTpuyeckon 6atapeun, Kotopas
MOXKeT paccMmaTpuBaTbCs Kak ejuHoe Lenoe.

3.1.40 doTo3anekTpuuecknin moaynb (PV module): YCTpOCTBO, KOHCTPYKTUBHO 06befuHsatoLLee
3NEeKTPUYECKN COeAMHEHHblE MexXay COGON (OTO3NEeKTPUUYECKNE CONMHEYHble 3eMEHTbI U UMelome
BbIXOAHbIE KNeMMbI 411 NOAKIOYEHNSI BHELLUHEro notpeburens.

[FOCT P 51594-2000. ctaTbs 5.1)

3.1.41 conHeuHbI hoTOaNeKTpuYecknii anemeHT (solar PV cell): ConHeuHbIli 21eMeHT Ha OCHOBe
thoTtoadhhekrTa.

[FOCT P 51594-2000, ctaTtbs 3.9)

3.1.42 poToanekTpuyeckas uenb (PV string): Llenb n3 nocnegoBarteibHO COEANHEHHbIX MOAYNEeNn.

3.1.43 akpaH (kabens) (shield (of a cable)): Okpyxawowmii Kabenb 3a3eMNeHHbIi MeTann4yeckuii

CNoOM, OrpaHNyYMBaloOLNA 31eKTpUYeckme nons BHyTpu Kabens wn/wam 3awmujatrowimii Kabenb OT BHELLHero
3NeKTPUYECcKOro Bo3aeicTBus.

3.1.44 PEbnpoBogHuk (PEL conductor): [MpoBOAHMK, COBMeLljaloWwmnii QYyHKUMM 3alUTHOrO
NPOBOAHMKA U TMHEHOT0 NPOBOAHMKA.
[TOCT P M3K 60050-195. ctatba 195-02-14)

3.1.45 PEM-npoBogHuk (PEM conductor): [MpoBOAHMK, COBMeLLaoWmi QYHKLUN 3anTHOro
NPOBOJHUKA U NPOBOJHNKA CPefiHEN TOUKN.
[FOCT P M3K 60050-195. ctatba 195-02-13).

3.1.46 PEN-npoBogHuk (PEN conductor): TpOBOAHUK, COBMeLWaOWmMii (YHKLMM  3aLUTHOrO
NPOBOAHMKA W HYNeBOro paboyero NpoBOAHMKA.
[FOCT P M3K 60050-195. ctatbsa 195-02-12).
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3.2 0O603HaueHus

B HacTosweMm cTaHgapTe NprMeHeHbl cnegytowme 0603HaueHus:

/mod reverse — TOK B (DOTO3NEKTPMUECKOM MOAYNE MOXET NpoTekatb B 06paTHOM K HOpMa/ibHOMY
HanpaBneHuto 6e3 MnoBpexaeHns (OTOINEKTPUUECKOro Mofyns. [aHHoe 3HauyeHue npejocTaBnsieTcs
NPOU3BOAMTENEM A/ OXKMAAEMbIX YCNOBUIA SKCNyaTauun.

MpumeyvaHnsa

1Tok /«co mvitxst He NpeBbIaeT HOMVHabHBLIX XapaKTepuCTVK anoga. ObpaTHbIM TOKOM MOZyNsl ABSIeTCS TOK.
npoTeKkaroLLmii Yepes (hoTo3NEKTPUHECKME IEMEHTbI B 0OPATHOM HanpasieHU K HOPMallbHOMY TOKY.

2 TINNYHOE 3HaYeHue AN KPUCTATMHECKUX KPEMHMEBLIX MOLyNeli HaXoAMTCca Mexay 2 1 2.6 0T HOMUHAIbHOTO
TOKa KOPOTKOro 3aMblkaHuist Isc veo

IS MO0 - TOK KOPOTKOrO 3amblKaHus (OTO3NEKTPUYECKOrO MOAYNS WUAW  LUEenu COJHEYHbIX
hoToanekTpuuecknx 6GaTtapeli B cTaHAapTHbIX YCNOBUAX ucnbiTaHuii (CYW). kak 3TO npeaycMOTpPeHO
npousBoanTeneM. 3HauyeHne ToKka KOPOTKOro 3aMblKaHUs AOMKHO 6bITb MpefAcTaBAeHO MPON3BOAUTENEM.

MpumeuvaHne — OTOINEKTPUYECKME LENM MPEACTABNAOT COGOM rpynny M3 (POTOSNEKTPUHECKUX
Mogyneii, CoegMHEeHHbIX NocneaoBaTe/lbHO, TOK KOPOTKOTO 3aMbIKaHWs Lieny paBeH Isc noo-

Isc SARRAT — TOK KOPOTKOrO 3amblKaHus (DOTO3NEKTPUUECKOW rpynnbl NpY CTaHAapPTHbIX YCNOBUAX
ncnbitaHnsa (CYW). KoTopblli onpegensitoT no hopmyne

ISC SARRAY = ISCSTSMCO" SsA , (1

rae Ssa— 4MCNO NapannenbHO COeAMHEHHbIX (DOTOINEKTPUYECKUX Leneli B (h0TO3NEKTPUYECKON rpynne.
Isc array — TOK KOPOTKOrO 3amblKaHusi (hOTO3/1eKTpuYecKkoli 6atapen npu cTaHfapTHbIX YCNOBUAX
McNbITaHWi, KOTOPbIN onpeaenstoT no opmyne

ISCARRAY~ ISC STSMOD 1Sa, @)

roe SA —  obuiee KOAMYECTBO NapannenbHO COEAUHEHHBbIX (OTO3NEKTPUYECKUX  LUeneid B
thoToanekTpnyeckon 6arapee.

Voc a00 - HamnpsbKeHue XOJ0CTOro xofa (OTO3NEKTPMUECKOro MOAyns ANns Hambonee XONoAHbIX
OXWAAEMbIX YCNOBUWIA aKcnyaTauuu.

Voc array - HanpsbkeHWe XONOCTOr0 XOAa MNpu  CTaHAapTHbIX YCAOBUSX UCMbITAHWIA  Ha
(hOTO3NEKTPMUECKOM MOJYNE, KOTOPOE ONpeAensitoT no hopmyne

VoCARRAY = VoCUOD'M , (3)
rae M — uucno nocnefoBateNbHO COEAMHEHHbIX (OTO3NEKTPUUECKUX Moayneli B NGOl  Uenoyke
conHeuHol 6aTapewn.

MpumeuvaHne — B HacCTOsLWEM CTaHAapTe MPUHATO, YTO BCE ULEnW B (POTOINEKTPUUECKOM MOAyNe

COefyHeHbI napannefnbHO, NO3TOMY HarnpshKeHVe XONOCTOro Xofa (POTOINEKTPUUECKON Tpynnbl U (POTOINEKTPUHECKUX
Leneli paBHO Vocarray.

4 TlpoekTuposaHue

4.1 NMpoeKTMpOBaHNE 3NEKTPUYECKON YacTn

4.1.1 O6wme NoONOXKeHns

B HacTosilem cTaHAapTe pacCMOTPEeHbl ABa BapuaHTa MCMoAb30BaHWA (POTOINEKTPUUECKUX MOogynei
LN VHOAMBUAYaNbHbIX CUCTEM 3neKTpocHabeHus (MC3) M KONNEKTUBHbIX CUCTEM 3N1eKTPOCHaGXKeHUs
(KC3):

- NPYMEeHeHVe TONbKO CONHEYHOWN (hOTO3NeKTPUYEeCKo baTapeu;

- MPMMEHEeHne CoNHeYHOol POTOaNeKTpMUYeCcKol batapen COBMECTHO C pyrMM reHepaTopom.

O6uwas ¢yHKLMOHaNbHaa cxema (hOTO3NEKTPUUYECKUX CUCTEM NpuUBefeHa Ha pucyHke 1. OyHKuuW,
ocyLecTBAseMble B TEXHNYECKOM MOMELLEeHUN, onucaHbl B Tabnuue 2.
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PucyHok 1— O6wasn pyHKLMOHaNbHaa cxema hoTOINEeKTPUYECKNX CUCTEM

Ta6nuuya 2— OyHKUMM, BbINOMHAEMbIE TEXHUYECKVIM NOMELLEHVEM

DYHKUUSA OnucaHve
A CNny>K1T CPeCTBOM CBS3V MeXy (hOTO3NEKTPUUECKM rEHEPATOPOM 1 TEXHUHECKUM NOMELLIEHVEM
B Cl'ly)KI/IT CpeacTBoOM MU30nAUNN TEXHNYECKOro NnomeLLeHnsa ot CbOTOQI'IeKTpI/I‘-IeCKOrO reHeparopa
c Opyrve (yHKUMM TEXHWUYECKOTO MOMELLEHUs,, a Tarke NPeobpasoBaHue SHepruy, pauvoHaibHoe

Mcnonb30BaHne 3Heprnumn, XxpaHeHne

D CNy>XKWUT CPeaCcTBOM M30/ISILMMN NPUMEHSIEMON CXEMbI OT TEXHUUYECKOTO NOMELLEHUS!
E CNy>XKWUT CPeiCcTBOM CBSI3N MeXKiy TEXHUUECKM MOMELLEHVEM 1 MPUMEHSIEMOl CXeMOi
F 3a3em/ieHre OTKPbITbIX MPOBOAALLMX YacTeli B ciydae HEO6XOANMOCTY

ONnsi NpOEKTOB 3NEeKTPOCHABXEHUSI CeNbCKMX OGBLEKTOB PpeKOMeHAyeTcsi BblGupatb 3HayeHus
HanpshKeHs B [AvMana3oHe CBEepPXHW3KOro HamnpshkeHnss € yyeToM npegnonaraemMoi Ksanmdukauum
onepartopoB, MOHTa)KHUKOB W Nonb3oBartenein. TeM He MeHee MNPOEKTUPOBLUMKMA [O/MKHbl 3HaTb, 4TO
YMEHbLUEeHNE HanpsbKeHus BnedeT 3a co6oli yBennMueHue Toka W. crefoBaTtenbHO, nepejada Hanps>KeHus
NPUBOANT KCOOTBETCTBYHIO LLLMM pUCKaM (PUCK NoXkapa v Tu,.).

CucteMbl MNOCTOSHHOTO TOKA, W B 4YaCTHOCTU (POTOINEKTPUYECKUE CUCTEMbI, NpPejCcTaBnAloT
[OMONHUTENbHbIE OMACHOCTM, NMOMUMO OGbIYHLIX OMACHOCTEN OT TPaAAWULMOHHLIX IHEPreTUYECKUX CUCTEM
nepemMeHHOro Toka, Hanpumep, CNoCO6HOCTb NPOU3BOAUTL U MOAAEPXKUBATL INEKTPUYECKME JYTU C TOKaMMU,
KOTOpble He HaMHOro 6onblie, 4YyeM O06blYHble paboune TOKM. HacToAwuMiA cTaHfapT ycTaHaBauBaet
Tpe6oBaHusi 6e30MacHOCTM B COOTBETCTBUM C KOHKPETHbIMU XapaKTepuUcTukamu (HOTO3NeKTPUUHEeCKMX
cucTem.

Bce TokonpoBoAsAWMe NPOBOAHMKU OT COMHEYHbIX (OTO3NEKTpUHEecKUx 6atapeli [OMKHbI ObiTb
CNoco6GHbl BblgepXXaTb 60/blUMe Harpy3ku 4O MOMEHTa OTKIKUYEHWUs BbIKAKOYaTeNs, 3a MWCKIYEeHUeMm
cnyyaeB, KOrja MOLLHOCTb CO/MHEYHbIX (OTO3NEeKTPUYECKUX GaTapeil coctaBnseT MeHee 200 BT npu
CBEPXHU3KOM HanpsiKeHuu.

MpunmeuyaHune — 370 TpeboBaHME pacnpoOCTpaHSAETCA Ha BCe He3a3eM/eHHble CUCTEMbl B COOTBETCTBUM
FOCTP 50571

B 3a3eM/eHHbIX CUCTEMAXx BbIKNHOUaTeNb AO/MKEH NpepBaTh TOK. BbI3BAHHbI 3aMblKaHMeM Ha 3eM/i0 B
npegenax poTOINEKTPUYECKOTO MOAYNS.
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MockonbKy conHe4yHas (oToafneKTpuyeckas b6artapes orpaHuyeHa no TOKY, MakCcumMmanbHas ToKoBas
3awmTta (MT3) He MmoxeT o6ecneynTb BO3MOXHOCTU OTK/IHOUYEHUS 3TOW aBapuinHol cutyaLumu.

4.1.2 3aseMneHne  UHAUBUAYaNbHbIX U  KOANEKTUBHbIX CWUCTEM  3NEKTPOCHabBXeHus,
BK/OYAKLWMX B cebsi coNHeYHble (hoToaneKTpuyeckme 6arapen

4.1.2.1 O6wme nonoxeHms

MpY NPOEeKTMPOBaHMN 3a3eMNEHUS CONMHEYHbIX (POTOINEKTPUUYECKUX BaTapeil He06XOAMMO YUNTbIBATb
MOJHYIO KOH(hMIypaLmio cUcTeMbl 3a3eMieHus. Mpy 3TOM HEO6XOAMMO paccMOTpeTh cleaytole 3ajadun:

- 3a3emneHve cunoBbiX Kabenen (PpyHKUMOHaNbLHOE 3a3emMfeHue), Korgja 3TO Heo6xoAuMo no
3KcnnyaTalMoHHbIM UAN KOHCTPYKTUBHbLIM NPUYMHAM:

- 3as3eMiieHne OTKPbITbIX npoBOAALNX yacTteii ¢ uenbro MonHmesauwntbl n/viim ypaBHUBaHUA
noTeHunanos (3awWmnTHoe 3a3emneHune).

NMpumeyaHne — [nA peamsaumu 3a3emieHsi Kopnyca cMm. [7].

3a3emMnAWnNn NPOBOAHNK MOXET BbINONHATL OAHY WNN HECKONbKO U3 3TUX (YHKUWI B yCTaHOBKE.
Pa3mMepbl 1 pacnofoXeHne NPoOBOLHUKOB 3aBUCAT OT ero PyHKuun.

OTKpbITble NPOBOASALLME YACTU CONHEUYHbIX OTO3NEKTPUYECKNX 6arapein MoryT 6biTb He 3a3eM/eHbl,
TONbKO B CNefyroLmx cnyyasax:

a) ecnn pucK yaapa MOMHUN OLEeHNBaeTCA KakK HU3KWIA;

6) ecnnm conHeuHble (OTO3NeKTpuyeckne 6Gatapenm COOTBETCTBYIOT OfJHOMY U3 CleAyroLnx
TpeboBaHuii:

1) conHeuHasn hoToaneKTpuyeckasa 6arapes UMeeT ABOHYIO U30MALUMIO, a TaKkxke:

- (hOTO3NEKTPNUYECKME MOAYN COOTBETCTBYIOT Knaccy A norfOCT P M3K 61730-1;

- Tam. rge kabenm Mmoryt BCTynaTb B KOHTaKT C AOCTYNMHbIMW MPOBOAALMMU YacTAMWU CONHEYHOW
thoToanekTpnyeckoli 6atapen, LOMKHbI 6bITb NCNONb30BaHblI Kabenu ¢ 4BOHON n3onaunei:

- MNPOBOAHMKW B pacnpejenutesibHblX KOpobKax, MMelolme [ABOWHYH MW30158UUI0, AOMXKHbI ObiTh
3alymeHbl M1 N301MpoBaHbl TakuM 06pa3oM, UYTobbl MPU UCTEYEeHUU CpoKa CNyXbbl Of4HOrO NPOBOAHMKA HU
NPOBOAHUK, HN ero PyHKLUMOHaNbHaA U30MAUUA He MO BCTYNUTb B KOHTAKT C MeTanioM. NMpucoejuHeHme
0fHOTO MPOBOAHMKA K APYrOMYy NyTeM 3aBsi3blBaHWS, CLUMBAHUS, 3aXKMMaHWUA U T.4. TaKMM 06pa3om, YTOObI
npefoTBpaTUTb KOHTaKT MPOBOAHMKA C AOCTYNHbIMW MNPOBOAAWMMU YaCTAMW, €CNU Y Hero WUCTeK CPOK
CNy>6bl, TakXKe O/MKHO COOTBETCTBOBATH BbilLeyKa3zaHHOMY TpeboBaHuto:

2) anekTpuyeckas W3019UMA CONMHEYHON (oTo3anekTpuyeckon 6Gatapen cooTBeTcTByeTr FOCT P
50571.3;

3) 3awmrta COMHEYHOW (HOTO3NEeKTpUYecKoi 6arapen ¢ nomowbio npumeHennss BCHH wnm 3CHH
cooTtBeTcTBYeT FTOCT P 50571.3.

4.1.2.2 CuctemMa 3a3eMneHusa cunosbix kabenei

Kabenu nutaHua MOCTOSIHHOTO TOKa COMHEYHOW (OTO3NeKTpMyYeckon 6atapen AOMKHblI 6biTb
3a3eMfeHbl, Korga ecTb pUCK nepeHanps>keHus 60nbLUOK 4acTOTON B pe3ynbTate nonajgaHus MOAHWUK (CM.
pucyHkn 3, 5. 7).

B aTOoMm cnyyae ofjMH NOMOC CONHEYHOW POTOINEeKTpMUeCcKoli 6aTapen AomkKeH GbiTb 3a3eMeH.

MpumeyvaHune — Urobbl M36eXKaTb BOIMOKHLIX MPO6GIEM C KOPPO3WEN >enatenbHo, YTo6bl 3eMns Obina
NONOXKUTENBHBIM MOKOCOM.

Ecan  cywectByeT 3KBMNOTEHUManbHOEe CcOeAWHeHue, TO 3a3emMieHve Kabenei  [OMKHO
OoCyLLLecTBNSAETCA Yepes CUCTEMY BblpaBHMBaHUA noTeHuumana (CM. pUCyHoK 9).

4.1.2.3 3a3emMneHne TeEXHNYeCKOro nomMeLLeHuns

3a3emMneHne OTKPbITbIX MPOBOAALMX YaCTell TEXHUYECKOro MOMEeLLeHUs [O/KHbI COOTBETCTBOBATb
TpeboBaHMAM, yKka3aHHbIM B 4.1.2.4.

3a3emMneHne 31eKTPUYEeCcKMX KOMMOHEHTOB, PaCMONOXEHHbIX B TEXHUYECKOM MOMELLEeHUN, TakKUX Kak
perynaTtop MOLLHOCTW, JO/MKHO cnefoBaTb peKoMeHjaunam nponssoguteneii.

4.1.2.4 3a3eMNeHne OTKPbITbIX NPOBOAALLNX YacTel

3a3eMneHne OTKPbITbIX NPOBOAALLNX YacTeli CONHEeYHOWN (hoToanekTpuyeckol 6arapenm Heob6xoAMMO
ansa:

- obecneyeHns NytTM Ana npoTeKaHUs TOKOB KOPOTKOrO 3aMblKaHus:

- obecrneyeHnss nNyTM [N NPOTEKaHUs TOKOB BbICOKOM 4acToOTbl B CBf3W C  [PO30BbIM
nepeHanpsykeHvem. ina onpegeneHns HeobxoanMmMocTn obecneyeHns MonHMesalmnTbl cMm. [6].
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3awmTa OoT rpo30BbIX MepeHanpsHKeHnin HeobxoaMma B cryyvasx, Korja fmHeliHoe paccTosiHue Mexay
CONHEYHOWN hOoTOINEKTPUYECKON GaTapeeil n TeXHNYeCcKM nomelleHnem 6onee 15 mMeTpos.

OrpaHnynTenn nepeHanps>keHns [OMKHbI OblTb pas3MelleHbl Kak MOXXHO 6/mKe K CONHeYHOW
(hoTOaNnEKTpMUECKOl 6aTapee N TEXHNYECKOMY NMOMELLEHMIO.

4.1.2.5 BblpaBHMBaHWe NoTeHUNanoB

BblpaBHMBaHWe noteHunanoB HEO6XOANMO B cliyyae, ecnum conHeyHasa oToanekTpuyeckan barapes
coefiHeHa C Apyrmm reHepaTtopom rnepemMeHHOro Toka.

BbipaBHMBaHMe MNOTeHUWAaNoB Wcnonb3yeTca [fNA  TOro, 4To6bl wu3bexxalb HepaBHOMEPHOCTU
noTeHuManoB, BO3HUKAaIOLWEN M3-3a NnepeHanps>kxeHns (B TOM 4ucne rpo30BbIX NepeHanps>XeHwuin) no BceW
cucreme.

Kabenb BbipaBHMBaHUA MOTEHLMANOB MeXJy reHepartopamu U TEXHUYECKUM MOMELLEHNEM [O/MKEH
6bITb MPONOXEH KakK MOXHO 6/vM>Ke K TOKOBeAylUM MpoBOAHMKaAM BO u3bexxaHue obpasoBaHus neTenb
Kakoro-nm6o nposoja, T.K. OHN CNOCOBHbI NHAYLMPOBAaTL NOMEXWN B LENAX.

CoefMHeHNs ¢ 3emneli [O/MKHbl ObiTb pa3melleHbl Kak MOXHO 6nuke K o6opygoBaHuio, KoTopoe
Heo6Xxo4MMO 3a3eMNTb.

4.1.2.6 KanmbpoBka NpoOBOJHNKOB 3a3eM/ieHns

MapameTpbl 3a3emnstolero kabens JoMKHbl 6bITb BblOpaHbl B cooTBeTcTBUM c TOCT P 50571.5.54. B
chyvyae obecnevyeHns MoONHMe3alnTbl ceyeHne 3TOro Kabens [OMKHO OblTb He MeHee 16 mMM2 Bo Bcex
cayyasx OHO [AOMKHO BblgepXkuBatb, N0 KpaliHeli mepe, 1.25/sC array- [IPOBOAHVMKMN AO/MKHBI
cooTBEeTCTBOBaTb NapamMmerpamMm 3a3eMNAalLWnx NPOBOAHMKOB, YKa3aHHbIM B HalLMOHa/bHbIX CTaHjapTax gns
NpPoBOAOB, WIW. MPU OTCYTCTBMU TaKUX CTaH4apTOB, B MONOXEHUAX, N3N0XKeEHHbIX B TOCT P 50571.5.54 B
OTHOLUEeHUN MaTtepuana n Tmna n3onaumm, MapkKMpoBKU, MOHTaXKa, NOAKIOYEHUS U antOMUHNSA NPOBOAHNKOB.

4.1.2.7 PekomeHfyeMas KOHpuUrypaumsa 3asemneHmns (oToaNeKTPUIYecKnx cucTem

PekomeHfyemble KOHhUrypauum 3asemneHus (HoTO3NeKTPUUECKUX CUCTEM ANA pPasNYHbIX Chyyaes
MCNOMb30BaHNS CONHEYHbIX POTO3NEKTPMUYEeCKMX baTapeli NnpuBeAeHbl B Tabamuyax 3 v 4.

Ona onpegeneHns  KoHurypaumm 3a3eMNeHus  COMHeuYHbIX (OoToaneKkTpuyeckux 6Hartapel
HEeo6X04MMO YUUTbIBATb KakK COCTOsIHME 3a3eMfeHus kKabeneli, Tak U COCTOSIHWE 3a3eMNeHUs OTKPbITbIX
NPOBOASLLUNX YacTeW.

4.1.3 CermeHTaumna CBEPXHU3KOro Hanps>KeHuns

B conHeuHbIX OTO3INEKTPUYECKUX BaTapesx HU3KOro Hanps>XeHUs [OMKHbl ObiTb NpefyCcMOTPeHbI
cpefctBa ANA pasfeneHus Kaxkao (hOoTO3NeKTpUYecKol Lenu Ha CerMeHTbl, B KOTOPbIX HanpshkeHue
pPa30MKHYTOM Lenn Npu cTaHfapTHbIX YCAOBUAX UCNbITAHUA AOMKHO HAXOAUTLCA B Npejenax CBEPXHU3KOro
HanpsykeHus.

4.1.4 CuctemMbl 3a3emieHus

4.1.4.1 3azemnatoLmnii aneKTpos

Ecnn pgna conHeyHoW (oToanekTpuyeckoii 6Gatapen npefHasHayeH OTAE/bHbIN 3a3emMasatowmii
9NeKTPOoJ, TO OH JOMKEH ObITb COEAVHEH C 3eMeil.

KOHCTpYKLUMS 31eKTpofOB ANA MOAHWe3alWuTbl AO/MKHa cooTBeTcTBOBaTb TpeboBaHusm FTOCT P
56124.5.

4.1.4.2 3asemnsoLime NPoBOAHUKN

Bce 3asemnsioline NPOBOAHUKM CONHEYHbIX (hOTO3NEKTpMUUYeCKnx batapei JO/MKHbI COOTBETCTBOBATb
TpeboBaHnsaAM FOCT P 50571.5.54 kK maTepuany, Tuny, N3onaummn, MapKupoBkKe, MOHTaXKy U NOAK/IHOUYEHUIO.

4.1.4.2.1 3asemrsawlowme KneMmMbl GOTOINEKTPUUYECKON CUCTEMbI

Ecnn conHeuHas oToanekTpuyeckas 6atapes 3a3emneHa, TO cCOoejuHeHne C 3emnein bypeTt
OCYLLLEeCTBAATLCA B O4HOM TOUKe, M 3Ta TouKa J0/MKHAa 6bITb COefjJUHEHa C 3eMnei.

B cuctemax 6e3 akKymynsatopa Touka COeAnHEeHWNss CONHeYHOoN oToaneKTpmyeckoi 6atapen ¢ 3emnei
LOMKHA HAXOAUTLCS MeXAy YCTPOMCTBOM OTKAKOYEHUS CONHEYHOl (hoTO3neKTpuyeckol 6atapen u 610Kom
perynmpoBaHusa MOLLHOCTM M KakK MOXXHO 6/1nKe Kcucteme peryimpoBaHns MOLLHOCTW.

B cuctemax, cogepxxawmx akKyMynsiTopbl, TO4YKa COEAMHEHUS COMHEeYHOW (OoTO3NeKTpUYecKol
6atapen C 3emMfeil [O/MKHA HaxoguTbCAa MeXAy peryiatopom 3apsja W YyCTPOMCTBOM  3aliuThbl
aKKymynaTopa.

MpumeuvaHnsa

1 laHHOe ycnoBue o6ecneunBaeT NpefoTBpalleHmne Nl060ro KOPOTKOrO 3aMblKaHus Ha 3eMJto.

10
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2 CocTosiHMe 3a3eMNeHUs Ha pasAn4yHbIX YyyacTKax YCTaHOBKM OnNpefendtoT Ha crajguu
npoektuposaHus. MpuMepbl MOAXOAALLEr0 MECTOMNONOXEHUIO MNOAKNOYEHUSA A8 Pa3iNyHbIX BapuaHToB
KOHCTPYKUunii npusegeHbl B Tabnnue 1.

4.1.4.2.2 3asemnsaiowme NpoBOAHNKN POTOINEKTPUUYECKON CUCTEMBI

Ecnn conHeuHas doToanekTpuyeckan 6aTapes BbIMOMHEHA C 3a3emMieHvem, TO 3as3eMsloLuii
NPOBOAHMK (POTOINEKTPUYECKON CUCTEMbI [O/MKEH O6bIiTb paccuutaH Ha 3HadyeHune 1,25/se array un
COOTBETCTBOBATbL TpPebOBaHUAM HaLMOHa/bHbLIX CTaHgapTax no nposojamMm. B cnyyae oTCcyTCTBMA Takux
cTaHJapTOB  3a3eMsolWne MNPOBOAHWKM  (DOTOINEKTPUYECKUX CUCTEM  [AOMKHbI COOTBETCTBOBATb
TpeboBaHmsam FOCT P 50571.5.54 k matepuany, Tuny, n3onaunm, MapKupoBke, MOHTaXKy 1 MOAKNHOUYEHULO.

MpepenbHoe nnHeliHOe paccTosiHme d MeXay BbIXOAOM COMHEYHOl (hoToaneKTpuyeckol b6atapen u
BXO[JOM B TEXHWYECKOe MomelleHne cocTtaBnseTt 15 M, npu aToM ganHa Kabens MoxeT 6biTb 60blue, YeMm
15 meTpoB. MpN NPOEKTMPOBaHUN CUCTEMbI HEOOXOAMMO MPEANPUHATL MOMbITKA ANA YMEHbLUEHUS [NNHbI
Kabensa no cnefyrowmnm npuynHam:

- CHM>KeHVe 3aTpar:

- CHWKEHME pucKa nepeHanpskeHns ns-3a HexxenatesbHbIX neTtenb (CM. [6]).
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MpumeuvaHune — Tabauubl 3 n4 cnegyeT UCMONb30BATbL CNEAYHOLLIMM 06Pa3oM:

- Bbl6Op TabnMLbl OCYLLECTBAIOT NCXOAA M3 paccTosHMs d MeXay CONHEYHON (hoToaneKTpuyeckoli batapeeii 1
TEXHUYECKUM MOMELLEHNEM;

- TUN (POTOINEKTPUUECKON CHICTEMBI OMPEAENstoT Mo NeBbIM CTON6LAM TabnuLy:

- B MpaBbIX cTONbuax Tabnuy, npuBefeHbl MNPUMEPbl 3a3eMeHNs COOTBETCTBYIOLLME BbIOPaHHOMY TUMY
(hOTO3/IEKTPUHECKOI CUCTEMBI.

B cxeme coegnHeHus ANA Mofgyneli Ha CBEPXHU3KOM Hanps>KeHuu NpuMeHSeTCcs HU3KOBO/bTHbIN
MHBEpPTOpP, obecneunBaloLnii aNeKTpPUYECKOe pasfjeneHne ConHeYHoln (hoToanekTpuyeckon b6arapeun (M/munm
aKKyMynsitopa) 1 npuMeHsemMoli cxembl.

Puckn ygapa MOMHUWN OMKHbI OUEeHMBaTbLCA B coOTBeTCTBUU C MpunoxkeHnem b. TOCT P 56124.1, a
pe3ynbTaTbl UCNOML30BATLCA ANA NMPUHATUSA peLleHna 0 He06X0AUMOCTU 3allUTbl OT NepeHanps>KeHns.

Ha pucyHke 2 nokasaHa (oTOaneKTpuyeckass cuctemMa, BKIIOYEHHas mnapanienbHO OCHOBHOMY
WNCTOYHWUKY NUTaHUSA.

Ha pucyHkax 2 — 9 npusefieHbl pasinyHble MexaHN3Mbl CUCTEMbI 3a3eM/IEHUS.

OTKpbITble NPOBOMNTUO HacTu

PucyHok 2 — KoHdmrypaumsi A — ToNbKO conHevHas hoToanekTpuyeckasa 6atapest UHAUBUAYaNbHOM
CUCTeMbl 31eKTpOoCcHa6)keHnsa P < 500 BT — 6e3 nHBeptopa — d < 15 m

MpnmMeyaHne — HekoTopble KOMMOHEHTbI TakvX HeGOMbLUMX (HOTOSNEKTPUUECKUX WHANBUAYaIbHBLIX
CUCTEM 3/IEKTPOCHABXKEHNSA MOTYT He MMETb OTKPbIThIX MPOBOASLLYMX YaCTe.
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PucyHok 3 — KoHdurypaums G — TONbKO conHeuyHas ¢oToanekTpuyeckas 6arapes UHANBUAYaNbHOW
CUCTeMbl 31eKTpocHabxeHns P < 500 BT — 6e3 nieeptopa — d > 15m

$OTO3NEKTPNYECKNIA TexHuyeckoe nomelleHne

PucyHok 4 — KoHthurypaumsa B — TONbKO conHe4vHasa poToanekTpuyeckas 6atapess UHAUBUAYanbHoOM
cucTeMbl aneKTpocHabxeHusa P <500 BT — c nHBeptopom — d < 15 ™
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PrucyHok 5 — KoHurypaums H — TOnbKo conHeuyHas hoToanekTpuyeckas b6arapes MHAMBUAYyanbHOM
cucTteMbl anekTpocHabxkeHma P < 500 BT— ¢ nHBeptopom — d > 15 m

PrucyHok 6 — KoHdurypaumm C n E — Tonbko conHeuyHas otoaneKrpuyeckas barapes MHANBULYaNbHOW
NN KONNEKTUBHOM cncTem anekTpocHabxxeHns P < 500 BT — ¢ uHBeptopom — d < 15 m
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PucyHok 7 — KoHdurypauum /n K — TonbKO conHeuvHas oToanekTpuyeckas 6arapes MHAMBUAYaNbHOM nan
KO/NINEKTUBHOI cMCTEM 3neKTpocHabeHnss P < 500 BT — ¢ nHBeptopoMm — d > 15 ™

doToANrUTP*UECK>*1 TO*MUYECr>oenorneLenme

PucyHok 8 — KoHdurypaumsi D u F — conHeuyHas (oToanekTpuyeckas 6atapes COBMECTHO C ApYruMm
reHepaTtopoM VMHAMBUAYANbHOW UM KONNEKTUBHOM CUCTEM 3N1eKTpocHabKeHns — d < 15 ™
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©0TO3NEKTPUHECXUI TexHuyeckoe nomeLlyeHne

PucyHok 9 — KoHdurypaums J n L — conHeuHas oToaneKTpuyeckas 6atapesi COBMECTHO C ApYrvMm
reHepaTopoM MHAMBUAYANbHOW UNU KONNEKTUBHON CUCTEM 31EKTPOCHAGXKeHUsa — d> 15 m

4.1.4.3 Ocobblii cnyvyali NPUMEHEHUA CXEM NEPEMEHHOr0 ToKa

Ons Bcex (hOTO3NEKTPUYECKMX CUCTEM, BKIOHAKOLWUX NEpPeMEHHbI TOK. HEOOXOAMMO NpUMeHeHue
CXeM C 3a3eMIeHneM.

Ona HEeBGONbLWNX  MNOPTATUBHbLIX  (POTOINEKTPUUECKMX  CUCTEM  UHAUBUAYANbHbIX  CUCTEM
3NEeKTPOCHaGXEeHUs!, NPOU3BOAALLNX NEPEMEHHbIi TOK 4yepe3 WMHBEpPTOp, W ANS CUCTEM, Yy KOTOpbIX HeT
BO3MOXHOCTV 3a3eMNeHVNs MNOMCOB LUenM MepeMeHHOro TOKa, WHBEepTop [OMKEH WMeTb [ABONHYIO
N3018LMI0.

4.1.5 KoHturypayunmn

OCHOBHble  32neKTpuyeckne  KOHdUrypaumm  OAHOW  uenn, MyAbTULEenu U HEeCKONbKUX
(hoToaNEKTPUYECKMX MYNBTUTPYNN COOTBETCTBEHHO NPMBELEHbl Ha Ha pUcyHKkax 10 n 12.

Hanps>keHne, Ha  KoTOopoM  6yjeT  3KcniyatMposaTbCA  [elueHTpann3oBaHHas  cucrema
9NEeKTPOCHabXXeHNA CenbCkMx O06bLEKTOB, [O/MKHO ObiTb BbI6GpPaHO B COOTBETCTBUM C KBamdukaumen
MECTHbIX onepatopoB (cM. /6/). KoHdurypaumsa conHeuyHol (OoTO3neKTpuyeckon bGatapen [omKHa ObiTb
Bbl6paHa B COOTBETCTBUU C SIKOHOMUYECKMMMN U SKCNyaTalMOHHbIMU OFrPaHNYEeHNsaMU B Liensax obecnevyeHns
Tpebyemoli MOLLHOCTA Ha COOTBETCTBYIOLLEM YPOBHE HaMNpsHKeHus.

Mcnonb3oBaHne CBEPXHU3KOIO HanpsXXeHUs MOXKeT OblTb peann3oBaHO TONbKO AN HebOoNbLInX
cucTeM, rae BenMyuHa ToKa ocTaeTCcs HWU3KOM. Kak TONbKO MOLLHOCTb CUCTeMbl BO3pactaeT, Heo6xogMmo
TaKXKe YBeM4YnNTb HanpshkeHne, YTo6bl YMEHbLUNTb TOK N CeYeHne CUNOoBbIX Kabenei.
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ConHeuHee thoTere™utpr<eo<a™

MpumeyaHnsa

1 Ecam conHeuHas hoToaneKTpuyeckas 6atapes COCTOMT U3 BYX U Gonee Mogyneld, TO HanpsbkeHve Gatapen
MOXXET NPEBbICUTb Npeaebl CBEPXHU3KOro Hanps>keHus.

2 B cnyyae, ecnv MCMonb3yeTcsl COBPEMEHHBI akKyMynsTop, TO OTKIHOYatoLWMiA Harpy3ky BblKIOUaTeNb [oXeT
6bITb MCMONb30BaH KaK rNaBHbIA BbIKIOYATENL CONHEYHOWN (HOTOSNEKTPUUECKON 6GaTapeun, a Tawkke Heobxoanmo
YCTaHOBUTb 3aLLMTY OT NEPErpy3Ku Nno TOKy.

PucyHok 10 — Cxema conHeuHol (hoTO3NeKTPUYeCcKon batapen — cnydail OAUHOYHOM Lenun

ConHeuHa* (oToanekTpuyeckas 6arapes

PucyHoK 11 — Cxema COJHe4YHOl POTOaNeKTPUYECKoi 6atapen — caydain Mynbtuuenu
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CornHeuHasn (hoToanekTpuyeckas barapes
doTOo3aNeKTpuyeckas rpynna

Pacnpen«mTiiTeHa* bapobu
ChOHXXMMPBYBCKOW rpynmbl

r m/ Kab6enb ¢hoToaneKTpuieckoii rpynmbl
I"cTpoiicTea YCTPOICTBO 33U*Thl OT Neperpysku
|ubciliexa CO/THEUHO DOTOBNEKTPUHECKOI

thoToanexTpuECKot  Gatapen

YCTpoiicTBO pasbeuHeHs
hOTO3NEHTPUYEOOI Lienn

ST [T, ®oTCONeKTpU”cKoii Garapen
£
k Pacnpepenuremnkas

' KOpOGKa CONHEYHOM
YCTpoiACTBO  (hOTOINEKTPUHECKOI

3aupmbioT  Crapei
neperpysku

thoToanekTpu-
Kile»$oT<Tors™>7=>" UecKoli TpynnbI
T nrT CTN-0i conure«bl

eBTOa‘**lf’JT«ZKOﬁG A 3NeMeHTbI. 06TTeTENBUKe He to e Ii» cnyyasx

- Kopryc
- TPrMuULp CUCTEMbI N rUaEUCTEMU

PrucyHok 12 — Cxema CONHe4yHol hoToaNeKTpnyeckon 6arapen — cnyyvai ¢ HECKONbKMMU Lenamu
6aTtapewn, pasaeneHHol Ha rpynnbl

MpumeuyaHne — Ha pucyHkax 10— 12 yacti, OTMEUEHHbIe MyHKTVPOM, SIBASIKOTCS He 06si3aTeNbHbIMU
BO BCeX cnyyasx. [JJaHHble KOHTYpbl 0603Ha4YatoT MEeCTOMNOMOXKEHVE B Lienu, Korga oHu Tpebytotcs. Mpy HeobxoanmocTn
CM. TeKcT (Tabnmupl 5. 6 1 7. 1 B nyHKTax 6.1.7 1 6.1.8 npuBeaeHbI NpUmMepsbl).

4.1.6 NMocnefosaTenbHoO-NapannenbHaa KoHhuUrypaums

OnA yMeHblUeHNA HeCcOoOTBETCTBUSA U YBEANYEHUS [AOXOLHOCTU CONHEYHbIX (OTOINEKTPUUECKUX
6aTapeil Bce (OTOINEKTPMYECKME Lenu B COMHEYHOl (oTo3anekTpuyeckoin 6Gatapee [OMKHbI 6bITb
M3roToBNEHbl MO OJHOW TEeXHONOTUW W [O/MKHbl MMETb OAUHAKOBOE KO/MMYEeCcTBO MocnejoBaTeNbHO
COefIMHEHHbIX (hoToaNneKTpnuyecknx mopayneii. Kpome toro, Bce (HOTOINEKTPUYECKNE MOAYIN B CONHEYHOW
thoToaneKTpuyeckoin 6arapee JOMKHbI UMETb aHaNOrMYHble HOMWHAbHbIE 3NeKTPUYECKNEe XapaKTepucTuku,
BKNOYasA TOK KOPOTKOrO 3aMblKaHus, HanpsbkeHne XON0CTOro Xofda, MakKCumalbHble MOLHOCTb U
Hanps>XeHne, HOMUHaNbHYHO MOLLHOCTb (BCE NPWU CTaHAAPTHbIX YCNOBUAX UCNbITAHUNA).

MpumeyaHne —  3TO KOHCTPYKLMOHHbIM BOMPOC, KOTOPbIN JO/MKEH BbiTb PACCMOTPEH B paMKax npoekta
1cnonHUTenem, oCO6eHHO NPU 3aMeHe Mogynei AN 3MEHEHWUN CYLLIECTBYIOLLIEV CUCTEMbL.

4.1.7 AKKYMYNATOpHble 6aTapen B hOTO3NEKTPUUECKMUX CUcCTeMax

AKKYMynsiTOpHble 6atapen B (hOTO3NEKTPUUECKUX CUCTEMAX MOFYT OblTb WMCTOYHUKOM BbICOKOIO
3HaYeHUs1 Toka KOPOTKOro 3aMblKaHWs. MecTopacnonoXXeHue 3awuTbl OT TOKa KOPOTKOro 3aMblKaHus,
CBA3aHHOrO C 3alMTOl aKKyMYNATOPHbIX CUCTEM, Kak MpaBuio, pacnonaraetcs MexXay akKyMynstopom u
KOHTPONNEepoM 3apsfa M Kak MOXHO 6amKe K akKyMynsTtopy. dTa 3almta MoXKeT 6biTb Ucnonb3oBaHa AN
o6ecneyeHns MaKCc/ManbHOW TOKOBOW 3aluTbl AN Kabeneih ConHeUYHbIX OTOINEeKTpuyeckux b6arapei (cm.
5.3.4.3) npu ycnoBumu, 4To Kabenb conHe4yHoli 6atapen cnocobeH BblAep>XXuBaTb TOK, MPOXOAALWNIA vepes
YCTPOMCTBO 3alinThl 6aTapeun oT neperpysku no ToKy.

MpumeuvyaHune — HOMUHa/bHBIN TOK LIENOYKN Kabenei JOmKeH 6biTb HAMHOIO Bbille B aKKyMYNSATOPHbIX
cucTemMax, ecnM He obecrneuvBaeTcs OTAenbHas MakcuManbHas TokoBas 3awuTta (cM. Tabmuuy 6). B atom cnyuae
6vrkaiLlas Hkenexxallas MakcMMabHas TOKOBas 3allmTa MOXET obecneurBaTh 3aLumTy akKkyMynsTopa.
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4.1.8 BO3MOXHO€e yXyAlleHne yCnoBUil B CONHEYHOl (hoToaneKTpnyeckoi b6aTtapee

B nto60i1 yctaHOBKE AOMKHbI 6bITh ONpegeneHbl UCTOYHNKNA BO3MOXKHbIX TOKOB KOPOTKOMO 3aMblKaHWs.

Cuctembl, cogep>xalime akkKymMynsaTopbl, MOTYT MMETb BbICOKYIO BEPOATHOCTb BO3HWKHOBEHWS TOKOB
KOPOTKOrO 3aMbIKaHUsi B CBSI3M C aKKyMYNSATOPHOW xapakTtepmuctukoli (cm. 4.1.5).

B oToanekTpuyeckoli cucteme 6e3 6atapeil (oTOaneMeHTbl (WM. cnepoBaTefNbHO, COMHEYHble
(hoToanekTpuyeckne 6artapeun) BegyT ceba KaK WCTOYHUKM TOKa C HU3KMM COMPOTUBNEHMEM B MecTe
KOPOTKOr0O 3aMblKaHusi, ropasfo 60/blWnM, TaK YTO HOPMasbHbIl TOK Harpy3ku He Bcerga bygeT Teub gaxke
Npu KOPOTKOM 3aMblKaHWW.

TOK KOpPOTKOro 3aMblkaHua 3aBUCUT OT Ko/iuM4yecTBa Lenel, MecTa MOBPeXAeHUS W  YPOBHSA
ocBelleHHOCTN. JTO fJenaeT O6Hapy)XeHMe KOPOTKOro 3amblKaHusi B CONHEYHOWN (oToaneKTpuyeckol
6aTapee O4YeHb CNOXHbIM. OJneKTpuyeckasa fyra MoXeT 6biTb CcOpMUpoBaHa B COMHEYHOW
hoToanekTpnyeckoli b6atapee u3-3a TOKa KOPOTKOrO 3aMblKaHus, KOTOPbIA He OTKAo4YaeT BbIKAtoYatenb
MaKCMMasbHOro Toka. MocneAcTBMA ANA KOHCTPYKUMM CONHEYHOW (poToanekTpuyeckoli 6arapeun, KoTopble
BbITEKAIOT U3 3TUX XapaKTepUCTUK COMHEYHbIX OTO3NEKTpUYEeCcKnX batapeii, cnegytouimne:

- BO3MOXHOCTb pa3pblBOB B /IMHUW, 3aMblKaHW Ha 3eMI0 U HenpegHaMepeHHOro OTKAYeHUS
NPOBOAOB B CO/MHEYHOW (HOTOINEKTPUYECKUX GaTapee, KOTOpble AOMKHbI 6biTb CBEfeHbl K MWHUMYMY B
6o/blieil cTeneHn, 4emM NS OObIUYHbIX 3NEKTPUYECKUX YCTAHOBOK (OObIYHBbIM 3MEKTPUYECKUM YCTaHOBKaM
60nblle NpuUcyly TOK KOPOTKOrO 3amblKaHuus, 4N CUCTEMBbI, Kak npasBuno, 6yAeT KOPOTKOe 3aMblKaHuve,
OTK/OYeHMe BbIKoYaTens uan gpyrme cuctemMbl 3alimTbl B Clydyae BO3HUKHOBEHUS HEUCMNPaBHOCTW.);

- BbIfIBNIEHME MecCTa 3aMblKaHWs Ha 3eMIl0 M OTKNIOYeHMEe MOXeT paccMmaTpuMBaTbCs Kak 4acTb
PyHKUMA cucTembl 3aliuTbl B 3aBUCMMOCTM OT pa3mepa CONHeYHol (hoTo3neKTpuyeckon bartapen n mecra
3aMblKaHNA AN UCKNIOYEHMSA pUCKa BO3HMKHOBEHMA noxkapa.

4.1.9 Paboyas Temnepartypa

OueHkKa (poToaNEKTPUUECKUX MOfAYyNe Npon3BOAUTCA NPU CTaHAAPTHbLIX YCNOBUAX Temnepatypbl (25
-C).

Mpn HopManbHbIX YCNOBUAX aKcnayataumm 25 °C — 370 06LWmMii YyCTONUMBLIV CKa4oK TemnepaTypbl no
OTHOLLUEHNIO K TemnepaTtype OKpy>Kawlleli cpefbl AN KPUCTANIMYECKOro KpPeMHUs (hoTO3NEeKTPUYeCcKnx
Mogynei, pab6oTarwmx MNpu MaKCMMabHOW MOLLHOCTW, CONHEeYHOl paguaumym pasHoii 1000 BT/mM2 u ¢
xopouleli BeHTunaumeli. MNosbllWeHne Temnepatypbl MoOXeT gocturate 35 °C, korga mMogynn pasoMKHYTbI
(r.e. conHeuHasa oToanekTpuyeckaa 6arapes Oblna OTKNOYEHA B CBA3W C MOMHOCTbIO 3aps>KeHHOM
6atapeeit). MoBbileHWe TemnepaTypbl MOXeT ObiTb €Lle Bbille NPV YPOBHE OCBELLEHHOCTM 60Mblue, YemM
1000 BT/M2. 1 Korja Mogynm UMetoT NNOXYH0 BEHTUASALMIO.

Mo akcnnyatauMOHHbIM — XapaKTepucTukamMm  COMHEeYHbIX  (DOTOo3neKTpuyeckux 6Hatapeii  npu
NPOEKTUPOBaHNM hOTOINEKTPUYECKNX MOAYNEN CyLLecTBYIOT ABa CnefyloLnX OCHOBHbIX TpeboBaHus:

- AN HEKOTOpPbIX (HOTO3INEKTPUYECKNX TEXHONOTNA ahPEKTUBHOCTb CHIKAETCS N0 Mepe yBelnyeHus
paboueit Temnepatypbl (418 KPUCTANIMYECKUX KPEMHUWEBBLIX CONHEYHbIX 31EeMEHTOB MaKcumanbHas
MOLLHOCTb yMeHbllaeTcsa Ha 0.4 % — 0.5 % c pocTom Kaxpaoro rpagyca pab6oudeit temnepartypbl. °C).
MoaToMy gocTatoyHas BEHTUAALMA CONHEYHOWN (hOTOINEeKTpPUUECKOlW 6atapen fOoMKHa ABAATLCA OfHOW U3
BaXKHbIX Lenei npu nNpoeKTMpoBaHUN TakKUX CcCUCTeM, ANA TOro 4Tobbl obecneuymTb ONTUMAbHYHO
NPOV3BOAUTENBLHOCTb U AN MOAYNEN, N AN CBSA3AHHbIX C HAMW KOMMOHEHTamu;

- BCE@ KOMMOHEHTbI 1 060pyf0oBaHue, KOTopble MOTYT 6bITb B MPSMOM KOHTaKTe UAN HaxoAuTbCs PAafoM
C CO/MHe4Hol (oToaneKTpuyeckoli b6atapeeil (MPOBOAHWMKW, WHBEPTOPbI, pasbemMbl U Tu.) AO/MDKHbI ObITb
CNOCO6HbI Bblep>XXuBarb oXungaemyro MaKC/MaNnbHYytO pabouyto  Temnepartypy CONHEeYHOl
thoToanekTpnyeckon barapewu;

- B XONOAHbIX YCNOBUAX HanpshkeHue snemeHTa Ha 6a3e TEeXHONOrMn KPUCTaNINYecKoro KpemHUs
Bo3pacrtaert (cm. 4.1.8).

4.1.10 OueHKa Hanps>XeHUsA KOMMOHEHTOB CUCTEMBbI

Hanps>xkeHne XonocTtoro xofa fABAAETCA O4HUM W3 YCNOBWUII HOpPManbHOWM 3Kcnayatauum no60oi
CONHEeYHOW (hoToaNneKTpmyeckol b6atapen. HanpshkeHne XON0CTOro xofja MOXKeT 6biTb 60blle B gBa pasa
HOMUWHANbHOTO HaMNps>XXeHWs LWUHbl MNOCTOSAHHOrO TOKa. KOMMOHEHTbl COMHEYHbIX (OTO3NEKTPUUYECKON
6artapeli fOMKHbI OblTb paccymMTaHbl, N0 MeHbLUE Mepe, Ha HanpsXXeHue XON0CTOro xoja MOoAynsa npu
Temnepartype, paBHO MWHMMaNbHOI TemnepaType OKpykawouleli cpefbl, rae npeanonaraeTcs ycTaHOBKa
CUCTEMBbI.

4.1.11 NMpon3BOANTENBHOCTb

NpON3BOANTENBHOCTL CONMHEYHOW (HOTOSNEeKTpPUYecKon 6atapen MOXeT 3aBuceTb OT MHOIMUX
thaKTOpOB, TaKMX Kak:
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- 3aTeHeHue;

- NOBbILLEHNEe TeMneparypsbl;

- NafieHne HanpsbkeHus B kabene;

- 3arpsi3HeHVie MOBEPXHOCTN COMHEeYHOl (hoTo3neKTpmuyeckoli 6atapewn.

CnepgyeT nMpUHATbL COOTBETCTBYIOLLME Mepbl MpY  BbIGOpPe MeCcTOpPacnoNOXEeHUss CONHEeYHbIX
thoToanekTpuyeckux 6artapeii. Hanpumep, B6AM3N [epeBbeB W 3[aHU TeHb MOXET nonajaTb Ha
COMHEeYHYI0 (hOTOSNEKTPUYECKYIO 6aTapeto B Te4eHNe HEKOTOPOro BpeMeHM B TeUEHUN JHS.

Ba)kHO, 4TOGbLI Nt060e 3aTeHeHuMe ObINo YyCTpaHeHO WAW. NO KpaWHeli Mepe, CBOAMNOCL K OYeHb
Heb6oNbLLIOMY Nepruojy BpeMeHU, Tak Kak flaXke caMasi MaseHbKas TeHb Ha COMHeYHOl (DOTO3INEKTPUUECKOW
6aTapee MOXET Cepbe3HO OrpaHnynTbL ee paboTy.

CHMWXKeHne npou3BOAUTENbHOCTU CONHEYHOW (OoTo3aNeKTpuyeckon 6arapenm wu3-3a MOBbILLEHUSA
Temnepatypbl U Tpe6oBaHMA K 06ecnevyeHuto BeHTUAsUMKM onucadbl B 4.2.2. CnepyeT NO BO3MOXKHOCTU
NposABAATb OCTOPOXHOCTb, YUTOObI COXPaHUTb TeMnepartypy hOTO3NeKTPUUYECKNX MOAyNneli HA3KOM.

B npouecce npoekTMpoBaHMa pa3mepbl Kabenei BHYTPW CONHEYHOWN (HOTO3neKTpuyeckon batapeun un
KabenbHbIX COEAVMHEHWUI NPUMEHAEMOl CXEMbl BAMAKOT Ha NajeHue HanpsbhkeHus B 3TUX Kabenax nop
Harpy3koi. 370 MOXeT 6bITb 0CO6EHHO BaKHbIM B CYCTEMAaX C HU3KUM BbIXOAHbLIM HAaMpsXKeHNEM W BbICOKMM
BbIXOfHbIM TOKOM. PekomeHfyeTcsi, YyTo6bl NpY MaKCUMManbHOW Harpy3ke nafeHue HanpsbkeHus OT camblX
yfaneHHbIX mMogyneli B 6aTapee K BbiBOgaM CXeMbl He MpeBblwano 5 % OT HOMWHANLHOIO HanpsHKeHUs
cucTemsbl.

3arps3HeHne MOBEPXHOCTU (OTOINEKTPUUECKUX MOAYyNel, BbI3BAHHOE MblblO, [PA3bI0, MTUYBUM
nomMeToM, CHeroMm ” T.4., MOXET 3Ha4yuTenbHO CHW3UTb MNPOWU3BOAUTENBLHOCTb  CONHEYHOW
thoToanekTpuyeckoin 6atapen. CnegyeTt MpuHUMAaTbL Mepbl MO PErynsipHOi ouncTke (POTOINEKTPUUYECKUX
Mogynel B cutyaumsax, Korja sHauntesbHoe 3arpsasHeHne MoxXeT ABASATbCA Npo6nemMoii.

Moaxogsuwine ycTpoiicTBa cnejyeT ycTaHaBAMBaTb Ha CONAHeYHble (OTO3aneKTpuyeckme 6artapew,
4YTOb6bI OrpaHMunTL rPA3b, CO3AaloLLyOCs B pe3ynbTarte NTMYbero nomerta. Takue ycTpoicTBa, Kak WuMbl nam
TPy6bl, NOKpPbITbIE NPOBOMOKAMU, YCTaHOBAEHHblE Ha BepLUMHE COJHEYHOW (hOoTo3aNeKTpuyeckon 6bartapeu
MOryT 6bITb MONE3HBbIM CAEPXKUBAKOLNM (DAKTOPOM AN NTUL,.

roe ectb Takne addeKTbl, Kak BeTep, MNbiib, WAM MOFYT MPUCYTCTBOBaTb Ha3eMHble >XUBOTHblE,
CONHEeYHble (OoToaNeKTpuyeckne bGatapen JOMKHbI 6biTb YCTAHOBNEHbl Ha COOTBETCTBYIOLLEN BbiCOTEe Hap
3emneli (kak npasuno, ot 1,580 2 m).

MpnmeyvyaHne — [Ona XONOLHONO KIMMara CUYATAOT MaKCUMabHOE HarpsbkKeHne KOMIMOHEHTOB, W
COOTBETCTBEHHO A1 MaKCUMa/bHOIo Hanpsh>XeHus OXXnaaeTcsA yBenndyeHme ducna dJOTOSI'IeKTpVNECKVIX Mo,qyneﬁ npun
MVHUMa/bHO BO3MOXHOM TemMneparype.

4.2 TIpoeKTUpoBaHWE MexaHWYeCKol YyacTu

4.2.1 O6wme nonoxxeHuns

OnopHasi  KOHCTPYKUMSA U MexaHu3M  KpenneHus  (POTO3NEKTPUYECKOTO  MOAYNA  [OXKHbI
cooTBeTCTBOBaTb MPUMEHSIEMbIM CTPOUTENbHBIM HOpMamM W npasunam (B TOM 4uchne CencMUYECKUM
TpeboBaHUsAM B COOTBETCTBYIOLLMX CAyYasnx), NpasunamMm u ctaHgapram.

4.2.2 TennoBble acneKkTbl

Mpn MoHTaXKe (OTOINEeKTPUYECKUX Mopyneli [OMKHO O6biTb NPUHATO NONOXeHue, no3Bonstoliee
MaKcumanbHoe paclumpeHve/coxartne (OoTO3NeKTPUUEeCKUX Mofaynein B pamMkax oxujaemor pabouei
Temnepartypbl, B COOTBETCTBUU C PEKOMEHAaLMAMM NMPOU3BOANTENS.

MpumeuaHune — Y HEKOTOPbIX TWMOB (HOTOINEKTPUUECKUX MOZyneli 3HauUTENbLHO yXyALlaeTcs
NPOV3BOANTENLHOCTL NPU HEAOCTATOYHOM BEHTUMALMMN 1 BO BPEMsl paGoThl NPY BbICOKVX Temneparypax.

4.2.3 MexaHu4eckme Harpysku Ha KOHCTPYKLMIO (hOTO3/NEKTPMHYECKOro Moayns

OnopHasi pama (hOoTO3/eKTPUUYECKOTO MOAYNs JOMKHA COOTBETCTBOBATH HALMOHAbHLIM CTaHgapTam
M HOpMaM B OTHOLUEHWM Harpy304HOl xapaktepuctmkn. Oco60e BHUMaHWe [JOMKHO ObiTb YAeneHo
BETPOBbIM Harpy3kam Ha )OTO3NeKTPUYECKUe MOLYNN.

MpumeuvaHune — [poeKTMpOBaHME OMOPHOI pambl 06bIYHO He ABNSETCA 3aTPyAHUTENBLHON 3afadeli Ans
He60oMbLUMX (HOTOINEKTPUHECKWX CUCTEM.

4.2.4 BeTep

Cuna BeTpa, TMpuUNOXeHHass K CONHEYHOW (PoTo3aneKTpuyeckon 6Garapee, O6yjeT Bbi3blBaTb
3HAYUTENIbHYIO Harpysky Ha CTPOUTENbHYIO KOHCTPYKUMIO. 3Ta [ONOJHUTENbHAA Harpy3ka [o/mKHa
YyUnTbIBaTbCA NPY OLLEHKE BO3MOXXHOCTM NPOTUBOCTOSAHUSA KOHCTPYKLUMUW pe3ynbTupytoLlen cune.
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[nsa oueHKe 3TOr0 KOMMOHEHTA Bbli6UpaeTcs MakcumManbHasi CKOpPOCTb BeTpa ANA 3a4aHHOro mecra
PacnonoXXeHns KOHCTPYKUMU C Y4YeTOM BO3MOXHOCTU BO3HWKHOBEHWUS TakKWxX MPUPOAHbIX SBAEHUN, Kak
LUMK/OHbI, CMEpYX, yparaHbl U T.4. KOHCTpPYKUUsi cONHeuYHol (oTo3anekTpuyeckoli 6atapen fomkHa 6biTb
HafleXKHO 3aKpenfeHa COOTBETCTBYOLMM CMOCOGOM M B COOTBETCTBUU C AEMCTBYIOLWUMM CTaHgapTamu.

NMpumeuaHne — TlonoXeHWsi, TMpuBEAEHHble MO Yy4eTy BO3AElCTBMSA BETpa Ha COMHEYHYHO
hoToanekTpnyeckyto 6arapeto B HacCTOALEM MyHKTe, HOCAT O6LMii pekoMeHAaTenbHbIA Xxapaktep. Hu mpu Kaknx
obcToATenscTBax NprBeAeHHble pPeKOMeHJaUyn He [OMKHbI MCMONb30BaTbCA B KayecTBe OCHOBaHWSA NS 3aMeHbl
OMOPHOI KOHCTPYKLMM NPY KaXKAOM OTAeNbHOM Crydae 6e3 nposefeHus nogpo6HOro pacyeta.

4.2.5 OcafiKn Ha CONHEYHOI hoToaneKTpnyeckolii 6atapee

CHer, nep un fgp. ocafjky MOIyT HakKanaMBaTbCsi Ha (POTOINEKTPUYECKMX reHepaTopax M AOMKHbI
yUnTbIBATbCA MpU pacyeTe Hecyllein cnoCO6HOCTM KOHCTPYKLMM (DOTOINEKTPUUECKUX MOAYNEN, a Takxke npu
pacuyeTte cNOCOGHOCTU 3a4aHns BblgepXnBaTb POTOINEKTPUYECKNE TeHepaTopsbl.

4.2.6 Koppo3us

Mo BO3MOXHOCTU BCe KOHCTPYKUUW COMHEYHON (hOTOINeKTpuyeckon 6arapen [OMKHbI ObITb
N3roTOBMEHblI W3 KOPPO3VMOHHOCTOWKUX MarepuanoB, Hanpumep, alloMWHUS, OLMHKOBAaHHOW cTanu,
06paboTaHHOW fpeBEeCUHbI NN LPYTUX KOHCTPYKLWIA.

Hanbonee nogxogdauwieli agnserca MeTtanimyeckas, antoMuHMeBass KOHCTPYKUUSA WU KOHCTPYKUUA 13
OLMHKOBaAHHOW cTann. Ecnn conHeuyHas (oToanekTpuyeckas 6arapes ycTaHOBnieHa B MOpe WAW Apyroi
arpeccuBHOl cpefe, TO allOMUHWUIA JONMXKeH O6biTb aHoAMpOBaHHbIM. CnepyeT y6eauTbcs B TOM. 4TO
pasnnuyHble MeTannbl He Haxo4ATCA B MPSMOM KOHTaKTe ApYr C APYroM, Tak Kak 370 6yfeT CTUMynupoBaTtb
KOpPO3WI0.

[aHHoe TpeboBaHMe KacaeTcs BCcex 6ONTOB, raek u KpeneXHblX 31eMeHTOB.

5 be3onacHoOCTb

5.1 O6bwune nonoXxKeHus
ConHeuHble (hoToaneKTpuyeckmne batapen JOMKHbI cooTBeTCTBOBaTh TpeboBaHnam FOCT P 56124.5.
5.2 3awmTta oT NopaKeHUsa INeKTPUYeCKUM TOKOM

[Ansa 3awmTbl OT NOPaXKeHNs INeKTpUYeCKMM TOKOM NpumMeHstoTcs TpebosaHus TOCT P M3K 61140.

ConHeuyHble (oOTO3aNEKTpUyeckne 6aTapenm [OMKHbI COOTBETCTBOBATb Clejylowmnum TpeboBaHUAM
FOCTP 56124.5:

- 3awWmTa cuctemMm cBepxHuskoro Hanpsxkenusa (BCHH u 3CHH cucrem) gomkHa 6bITb Knacca Il van
BbiLLE:

- ANa BCeX OCTaNbHbIX CUCTeM TpebyeTca 3awmta C ABOWNHOW WAW YCUNEHHOUW wulonauuein mexay
N06bIM TOKONPOBOAALLMM NPOBOAHMKOM U 0601 3a3eMNeHHOW UAM OTKPbITO/ MpOBOAAWENR YacTbio (TO
ecTb knacc Il oToanekTpuyeckmx mofgyneii n ABOMHAA WANW YCUNEHHAs W301AUMSA Bceli CONHEYHO
thoToanekTpruyeckoli batapen);

- TpebyeTcs 3a3emMieHne OAHOro 13 NPOBOJHUKOB CO CTOPOHbI MOCTOSAHHOIO TOKAa, €C/IN eCTb XOTS 6bl
npocrtoe pasjefneHne Mexxiy noCToaHHbIM U NepeMeHHbIM TOKOM.

5.3 MakcumanbHasa TokoBas 3aumta

5.3.1 O6wwne nonoxxeHus

Tokun cpabaTtbiBaHMA MpU KOPOTKOM 3aMblkaHWM B MOAYASX, pacnpefenntenbHblX KOpobKax,
NPOBOAHMKAX (HOTO3NEKTPUYECKOro MOAYNS WAM MpU 3aMblKaHUs Ha 3eM0 MPOBOAHWKOB COMHEYHOW
thoToanekTpuyeckoli 6arapen MOryT npmsectn K 60/7bLIOMY TOKY B CO/JHEYHbIX (OTO3NEKTPUUYECKUX
b6arapesx.

®OoTO3NEKTPMUYECKNE MOAYNN MMEIOT OFpaHnyeHne Mo TOKY, HO MOCKO/bKY OHW MOTYT 6biTb COEfUHEHbI
napannenbHo NM60 NOAKNOYEHbl K BHELHUM WCTOYHMKaM (Hanpumep, 6artapee), (OTO3nNeKTpuyeckue
MOAyNnn MOryT 6biTb NOABEPrHYTbl AEACTBUIO CBEPXTOKOB, BbI3BaHHbIX NGO HECKONbKO napannenbHo
COeAMHEHHbIMM Lenovykamu, NM60 M3 BHELWHNX UCTOYHWKOB UM COBMECTHO.

5.3.2 MakcumanbHas TokoBas 3awuTta poToaneKTpnuyeckux uenen

MakcumanbHas TokoBasa 3awuta (MT3) B (hOTO3NEKTPUUECKUX Lensax Heobxoguma B cay4dasx,
ornncaHHbIX Ha pucyHke 13.

23



FOCT P 56124.7.1— 2014

PucyHoK 13 — Tpe6oBaHUsi N0 MakKCMMa/lbHO TOKOBOW 3awute B POTOINEKTPUYECKON Lienn

MpnmevaHnsa

1/n5 OTOSNEKTPUUECKMX CUCTEM, BKItOYAtOLLWX 6aTapen, cm. 5.3.4.3.

2 MapkupoBKa Ans Kabenei cm. 6.1.4.

3 TexHoMorMs € KpemMHMEM OTHOCUTCH K KPUCTNIMYECKOMY KPEMHUIO (KaK MOHOKPUCT/IMYECKUA 1n
NOMMKPUCTANINYECKNIA).

5.3.3 PasrpaHunyeHuns

MakcumanbHas TokoBas 3aluta B POTO3NEKTPUYECKOM Mojyne [o/mKHa 6biTb KnaccupuunposaHa
Takum 06pasom, 4TOObl HVDKHWI YpOBEHb 3aliuTbl OTKAOYANCA MEepPBbIM B Clyyae BO3HWMKHOBEHMWS TOKOB
KOPOTKOrO 3aMblKaHVs, BbITEKAOLLMX U3 YHACTKOB CONHEYHO (POTO3aNeKTpuyeckol 6artapen Bbllle.

MpumMedyaHune ECnn BbIKMOUATENN MMEKOT 3/IEMEHTBI MaKCUMa/IbHOM TOKOBOM 3aLLyThl, TO OHU TaKke
o6ecneurBatoT OTKKOYEHIE CPEACTB, HEOBX0aUMbIX B 6.2.1.

5.3.4 KannbpoBkKa MakKCUManbHOW TOKOBOI 3alnTbl

5.3.4.1 doToanekTpuyeckas Lenb C MakCMManbHOW TOKOBOW 3aluToi

Ecnn vmeeTcs 6onblue ABYX MapannenbHbIX Lenei, T0 MaKCMMasbHbIA TOK KOPOTKOro 3aMblKaHus,
KOTOPbIi MOXET NPOX0AUTb B NHO6OI OfHOM 13 uenen, paBeH (C YMCNOM Ueneld — OfWH) TOKY KOPOTKOro
3aMblKaHUsa cxeMbl O4HOM U3 Lenei.

Ecan umeetca Tpu uan 6onee napannefibHble Uenu, TO (hOTOINEKTpUYECKUe MOAYNU MOryT 6bITb
NnoABEpPrHyTbl 06paTHbIM TOKaM, KOTopble B ABa UM 60/ee YeM B Ba pasa MNpeBbIWalT UX HOMUHabHbIN
TOK KOPOTKOrO 3aMblKaHus. IMEHHO No 3Tol NpuYnHe KOAM4ecTBO Lenen, KoTopble MOryT 6biTb COeMHEHbI
napannenbHo 6e3 MaKCMMasbHOl/ TOKOBOM 3aliuTbl B KaOKAOW Lienu, CBA3aHO C HOMMWHabHbIM O6GpaTHbIM
TOKOM MOayns.

HencnpaBHOCTb MakCMManbHOM TOKOBOW 3aliMTbl HE UMeeT 3HayYeHus, Korja nmMeeTcs OT OfHOW Ao
[0BYX NnapannenbHbiX Lenei n HeT HUKaknx 6atapeil akKkymMynsaTopoB, Npu YCAOBUWN 4YTO POTOINEKTPMYECKMe
MOZYyNn cnocobHbl BblAep>KaTb 06paTHbI TOK. paBHbI TOKY KOPOTKOrO 3aMblKaHUS.

Ona oTOaNeKTpUYECKMX MOAYNEN U3 KPUCTaNIMYECKOro KpPeMHUS KONM4ecTBO uenel B napannenun
He [JOMKHO NpeBbIWaTth Tpex.

Ans gpyrux (poToanekTpuyecknx Mogynen cnefgyet obpaTtuTbCA K UHCTPYKUUW NPOU3BOAUTENS, eCcan
TaKoBble MMelTCA. ECNM MHCTPYKUMM HEe umeeTcs, TO npefoxpaHutenn LOMKHbl O6biTb YCTaHOBNEHbI Ha
Ka>KJoi uenu.
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HomMuHanbHbI  ToK oTkMoYeHus (ITRP)  ycTpoOMCTB  MaKCUMMalbHOW TOKOBOW  3awutbl AN
(hoToanekTpuyecknx uUenen AOMKEH O6biTb paBeH YyKasaHHOMY npou3soguTenemM (OTO3NeKTPUYECKnX
mMogyneii. Ecnm nponssofuTens He faeT HUKakux pekoMmeHjaunii. AAPonpegenstoT no popmyne

1.45/scvoo 5 ltrhstrmg 5 2 Iscmod- (4)

MpumeyvaHnsa

1 TOK OTK/IFOUYEHUS1 — 3TO TOK. KOTOpbI aKTUBMPYET YCTPOCTBO 3aLLmThI.

2 B HEKOTOpbIX TEXHOMOTUAX (DOTOINEKTPUHECKMX MOAYNEN TOK Bbllle HOMWHATBHOTO 3HAYeHWs B TeyeHue
nepBbIX Hefenb WA MecaueB paboTbl. [aHHbli (hakT AOMKEH ObiTb MPUHAT BO BHUMAHWE NPU HanakvBaHUM
MaKCVMa/lbHOV TOKOBOW 3aLLmThI U OLIEHKE Kabens.

5.3.4.2 MakcumanbHas ToKOBas 3awmta poTo3aNeKTPUUYECKON rpynnbl
HoMuHanbHbIW  TOK OTKAOYeHMA  (/trip) YCTPOMCTB MakKCMMasibHOM TOKOBOW  3awutbl AN
hoToaneKTpNYECKON rpynnbl onpesenstoT no opmyne

(6)

MpumeuvaHnsa

1 MakcumanbHass TOKOBas 3alumta (DOTOSMEKTPUYECKON Tpynnbl He ABASEeTCA 06sA3aTeNbHOM, HO ecnin OHa He
MCMonb3yeTcsi, TO pa3Mep MNPOBOAHUKA 4151 Kabens rpynrbl MOXeT 6bITb Ype3MepHO 6o/bluMM (CM. Tabnuuy 2). Ecnn
MCNONb3YHOTCA KabesbHble rpynmbl 1 obecneynBaeTcsl MakCMMaibHasi TOKOBas 3aliMTta, TO MakCvMaibHas TOKoBas
3almra 1 pasmep Kabens onpefensor Ans mvesnkany.

2 Takum 06pa3omM, Heo6X0AMMO CPaBHUTL Ba BapuaHTa: nepsblii — 6e3 NpefoxpaHnTens B KabenbHol rpynne,
a BTOpoOl/i — C npegoxpaHutenem. Pasvep 1 cToMMOCTb kabeneit Ans 3TMX BapyaHTOB MOMYT 3HAYUTENbHO
pasnuuatbes. 3afadeli UHxXeHepa SIBSeTCA BbIOOP Havbonee BbIFOAHOTO MO TEXHUKO-3KOHOMMYECKUM MoKasarensm
BapuaHTa. Yem 60/blUe (DOTOINEKTPUHECKMX TPYM, TEM BbILLE BEPOATHOCTL TOrO, YTO MOTPEGYIOTCA NpeoXpaHuTenm
(cm. chopmyny kabeneli rpynn B Tabnuue 3 (pasmepbl CXeM CONMHEYUHbIX (DOTO3NEKTPUYECKNX BaTapeit)).

5.3.4.3 MakcumanbHasa TOKOBas 3alinta CoNHEeYHbIX hOTOINEKTPUYECKUX GaTapeit

MakcumanbHaa TokoBas 3aluta kabeneli conHeudHbix (HOTOINEKTpuHecknx 6atapeit Tpebyetcsa
TONbKO [N1A CUCTEM, COEAMHEHHbIX C COMHEYHOl (OoTO3aNeKTpMUYecKoli 6Gatapeeil wunu B MecTax, rge
NPUCYTCTBYIOT APYrMe UCTOYHWUKM TOKa U ByfeT OCyLecTBAATLCA «MNOAMUTKA» B YCIOBUAX HEUCNPABHOCTHU.
OTkMovaroLWwmii Tok |M p ycTpolicTBa MakCcuMa/ibHOM TOKOBOW 3aliuTbl onpefenstoT no gopmyne

1.45 /scARRAY 5 hmP S- ARRAY 5 2/sCARR/IV- (6)

MpumeyvaHnsa

1 YCTPOWCTBO MaKCMMabHOM  TOKOBOM — 3almMTbl  COMHEYHOW  (hOTO3NEKTpUYecKoi 6Gatapen  06bIMHO
YCTaHaB/MBAKOT MeXiy akKyMynsiTOpOM W KOHTPO/NEPOM 3apsifa Kak MOXHO O6ivke K akkymynstopy. Ecnm atm
yCTpoiicTBa NOA06paHbl AOMKHBIM 06pa3oM, OHM 06ecneyMBaroT 3aluMTy KOHTpo/nepa 3apsfa U kabens conHeuyHown
thoToanekTpuyeckoit 6atapen. B Takux cnyyasix HMKakvX APYrux YCTPOMCTB MakKCYMa/lbHOM TOKOBOW 3alUMThbl MeXay
CONHEYHO (hOTO3INEKTPUYECKO 6aTapeeli 1 KOHTPONNepoM 3apssa He TpebyeTcs.

2 HoMuHabHbI TOK Lienoyek kabeneli fomKeH 6biTb HAMHOIO BbIlE B akKyMYNSTOPHbLIX CUCTEMAX, eCcin He
OCyLLEeCTBAAETCA OTAe/bHasA MakCYMaibHasi ToKoBas 3almrta (Cm. Taénuuy 6). B atom cnyvae Gavkaiillein HkHel
MaKC/Ma/TbHOW TOKOBOW 3aLLTbl MOXET ObITb NpefoXpaHuTeNb akKyMynsTopa.

5.3.5 MecTtopacnonoxxeHve MakCcMManbHO TOKOBOW 3alinTbl

Ona conHeuHbIX (POTO3NEKTPUYECKUX 6GaTtapeid, (POTOINEKTPUYECKUX rpynn M (HOTO3INEKTPUUECKUX
Luenein Heo6XxOAMMble YCTPOIiCTBA MAaKCUMaIbHON TOKOBOW 3awuTbl [O/MDKHbI ObITb PACMONOXEHbl CO
CTOPOHbI Harpy3ku Kabene.

NMpumeyaHne — YcTpolicTBa MaKCMMa/bHOM TOKOBOM 3alpTbl pacrnonaratoT Ha KOHUE NpoBoja Cco
CTOPOHbI Harpy3kv Anst 3alTbl CUCTEMbI U Kabeneli OT TOKOB KOPOTKOTO 3aMblKaHUs, BbITEKAIOLLMX U3 APYrnX YacTtei
CO/IHEYHO 6aTtapeun 1 ApYrnx NCTOYHNKOB, HaNpYMep akkyMynsiTOpoB.

Tpe6oBaHNs K PacrnofoXeHNo YyCTPOCTB MakKCMMasbHOM TOKOBOM 3awuTbl NpeacTasneHbl B Tabnuue

25



FOCT P 56124.7.1— 2014

Ta6nnya 5 — TpeboBaHMS K PaCMONOXEHUIO YCTPOWCTB MaKCMMasbHOW TOKOBOW 3alyTbl B COOTBETCTBUW C
KOH(hUrypauviein 3asemneHuns

KaGenm GoToanekTpuyeckux Ka6en|/l CONHEYHbIX (HOTO3NEKTPUHECKIX
6arapeii B cucteMax ¢ akKyMynsiTopHbIMU

uenei v rpynn 6arapesmu (53.4.3)

3aLpra ycTaHaBMBaETC Ha 3a/0Ta yCTaHaB/IMBAETCA HA
OJIHOM BCEX
MPOBOAHVKE NOA HANPSHKETCA MPOBOAAX MOf, HANpsHkeHeM  8)

0) «MnaBatoLwme» conHeYHble (POTOINEKTPUYECKNE BaTapen - 6atapeun, He CBS3aHHble HEMOCPEACTBEHHO C 3eneneil, B CBsS3aHHble
Cc MCﬂOﬂbSyeMOVI CXEMOVI, KoTOopas nmbo Ha 3a3emneHa. nM6o n3onnposaHa.

6] Ecnm conHeuHasi hoToanekTpuyeckas Gatapes VMeeT ABOWHYI0 W30NALMI0 OTHOCUTESIBHO 3€MU, TO PUCK 3aMblKaHWs Ha
3aMON0  3HAUMTENbHO CHWXKAETCA. YCTaHOBKA MaKCUMManbHOW TOKOBOW 3alpTbl Ha 060MX NPOBOAHMKAX «NnaBatoLuii»
CONHEYHOV (hoTO3NeKTpUUecKoii 6atapen HeO06XOAMM TONbKO B Clyyae ABOMHbLIX 3aMblKaHUil M3 3emMno. EguHUYHas
MaKcMManbHas TOKOBasi 3alyuta yCTpaHseT HeWcnpaBHOCTW, BO3HMKalOWWe B pacnpefenutenen”* yctpoiictBax, U KOpoTKue
3aMblKaHnAa MeX[y TOKOoBeaywumMum NnpoBOAHUKaMWU. YMeHbLIeHNne Konnyectse yCTpOIZCTB MaKCUMa/lbHO TOKOBOI 3aumTbl
CHWXKAET KONMYECTBO COMHEHUI B CUCTEME SNIEKTPONPOBOAKM, NO3BONSET CHA3UTL PUCK BO3HUKHOBEHUS NOXapa n3-3a NNoxmux
COeAMHEHWIA, a TaKkXKe CHUXKAET CTOMMOCTb U BPEMS YCTaHOBKMW.

B) CHI/ITaeTCﬂ, 4YTO B 3a3eM/IEHHbIX CO/IHEYHbIX 6aTapeﬂx €CTb TO/IbKO OAWH NMPOBOAHWUK NOA Hanps>XeHunem (TOF, KOTOprﬁ ur
NOAKNIOYEH 1 3eMne}.

5.4 3awuta oT BO3AENCTBMS MOAHUN U NepeHanpsXeHus

5.4.1 O6uwmne NonoxxeHuns

3awumnTa oT nepeHanpskeHnsa ocywectsnatoT cornacHo FO CTP M3K 62305-2 n [7], [8].

5.4.2 3awmnta oT NPAMOro ygapa MONIHUN

Cnctema MonHMe3aluTbl JO/MKHA NpeAoTBpaLlaTe Cepbe3Hbili yuepb oT noxapa nim mMexaHu4yeckoro
paspylweHns B cnydyae nNpsMOro yjapa MOMHUM B 3JaHuUe WM COOpPYXXeHue (4NS OUEeHKW pucka ypapa
MONHUK cMm. /6/).

CncTeMa MOMHUE3alnTbl BKNKOYaeT B ce65 TpY OCHOBHbIX 3feMeHTa:

- MONHMEOTBOf, COCTOAWMA U3 MeTanIM4yecKuX CTepXKHelh W TPocoB, npefHa3HaYeHHbI ANnS
nepexsara paspsga MONHUW,

- TOKoOTBO4 — 4yacTb MOJHMeOoTBOAa, nMnpegHa3HadYeHHada [AOnda o0TBofa  TOKa MOJHUKM  OT
MOJIHMeNnpneMHnKa K3saseM/anTento,
- 3aseMinTenb.

YcTaHOBKa CONHEYHOW (hOTOINeKTpNYEeCcKol 6atapen Ha 3faHun OKasblBaeT He3HauynTeNnbHoe BAusHue
Ha BEPOATHOCTb NPAMbIX YAapOB MOMHWW, NO3TOMY YCTaHOBKAa CUCTEMbl MOMHME3alWnTbl He obA3artenbHa
(ecnu oHa ewe He ycTtaHoBneHa). OAgHaKo, ecnn (U3NYecKue XapaKTepuCTUKU WAM BbICTYNbl 3AaHUA
CyLleCTBEHHO MW3MEHATCA B CBSI3W C YCTAHOBKOW CO/MHEYHOW (hOTO3NeKTpuyeckoin 6Gartapew, TO
peKoMeHyeTcs OueHUTb HEOBXOANMMOCTb YCTAHOBKM CUCTEMbI MONHMe3awnuTbl B cootBeTcTBum ¢ TOCT P
M3K 62305-2 n. ecnn TpebyeTcs, oHa AO/MKHA 6bITb yCcTaHOBNEHA B COOTBETCTBUU C [7]. Ans OueHKM pucka
yAapa MonaHuu cm. [6].
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Ecan cuctema MonHue3awuTbl Ma 3faHuUM Y)XXe YycTaHOBNeHa, clefyeT yb6einTbCA B TOM. 4TO
conHeyHasa oToanekTpuyeckas b6atapes u conyTcTBylollee 060pyfOBaHMe HaxofATCs B npegenax 30HbI
3almTbl. Ecnum conHeuyHasa goToanekTpuyeckas 6arapes HaxoAuTcA 3a npejenamu  3awUTHOW 30HbI
cyujecTBytoleli cucteMbl MoOAHME3alWMTbl. TO TpebyeTcsA yCTaHOBUTb AOMNONHUTENbHbIE MOMHWEOTBOAbI B
cooTBeTCcTBUM C [7].

Ecnn  conHeuHasa  (poToanekTpuuyeckas  6artapes  3aljuuieHa  CUCTEMOW  MONHUE3aLUUTbI.
MeTanIMyeckne 4acTu COMHeYHOl (hoToanekTpuyeckas 6arapen [O/MKHblI 6biTb CO€AWHEHbI C CUCTEMOM
MONHMEe3almnTbl TakumM 06pa3oMm, YTobbl 6bINO LOCTUTHYTO MWHMMaIbHOE paccTosiHue 6e30MacHOCTU (CM.
[7D-

5.4.3 3awwnta oT nepeHanpsxeHus

5.4.3.1 BblpaBHUBaHWe NoTeHLnanos

Yuwep6, 06YCNOBNEHHbIN nepeHanps>keHnem, BO3HWKAEeT B pe3ynbTaTe HeucnpasHOCTU WU3O0NALUK
MeXXay TOKOBEefyLMMMN HYacTaAMU 1 TOKOBEAYL MMM YacTaMu 1 3emMneid. Llenb 3awmTtbl OT nepeHanpsykeHus
3aK/4aeTcs B BblpaBHMBAHUN NOTEHLNANOB BCEX OTKPbLITbIX MEeTalInyecKnx y4yacTkos yCTaHOBKM B Clyyae
nepeHanpsbkeHusa [N npejoTBpalleHns NepekpbITUa MU3onAunn. BolipaBHMBaHWE NOTEHUMANOB SABNSETCSA
Hanbonee BaXkKHOM Mepoli 3alnTbl OT NepeHanpsHKeHns 1 4OMNKHO OCyLecTBAATLCA B cooTBeTcTBUN C TOCT
P 50571.5.54. TOCT 56124.5 (cm. Takke [8J).

Ans Toro 4tobbl M3bexarb 0bpa3oBaHUsa NnetTenb Mexjy 3a3eM/ieHHbIMU NPOBOAHUKAMKN U Kabensimu
NOCTOAHHOIO TOKa, ypaBHUTENbHbIE MPOBOAa chnejyeT yKnagblBaTtb napanieNbHO U Kak MOXHO 6nuxe K
Kabensam NocTosHHOro Toka. PekomMeHayeTcs Takxe AN pa3BOAKU CBA3aHHbIX NMPOBOAHUKOB YKNaAblBaTb UX
napannenbHoO BceM KabelbHbIM BETBAM MOCTOSIHHOrO Toka (cMm. 6.2.4.3.).

5.4.3.2 OrpaHn4nTenn nepeHanps>KeHui

5.4.3.2.1 Obuiee pyKOBOACTBO

OrpaHuuunTtenn nepeHanpsbkenuii (OMH) aBnsAlOTCA BecbMa pacrnpocTpaHeHHbIM MEeTO[OM 3aluThbl
INeKTPUYECKNX CcucTeM UK 060pyAaoBaHWs OT nepeHanpsbkeHuii. lMcnonb3oBaHue OflH  AOMKHO
ocyuw,ectBnsATbCcs B cootTBeTcTBUM cTOCT P M3K 61643-12.

3awuta oT nepeHanpspkeHns ¢ npumeHenvem OMH pomkHa 6bITb obecrneyeHa B chnydae, ecnu
poToanekTpuyeckasa cmctema cooTBeTcTByeT NH0O60MY U3 ClefyloLWnX KpuTepres:

- PUCK NepeHanps>KeHns, BbI3BAHHOTO MOMHNEN, OLeHNBAaeTCs Kak BbICOKWA (CM. [6]):

oTo3anekTpnyeckas cucrtema obecneunsaer KpuUTnyeckne Harpysku (hanpumep,
TeNeKOMMYHUKALUNOHHbIE PeTPaHCNALMOHHbIE CTaHLUN):

- CONHeuHas oToanekTprnyeckasa b6atapes nmeet mowHocTb 6onee 500 Br;

- coNHeyvHas (hoToaneKTpuyeckas barapes ocHalleHa CUCTEMON MONHNE3ALLNTDI.

MHoOrne Kommepyeckune (OTO3NEKTPUYECKNE UHBEPTOPbI U KOHTPOMNEpbl 3apsafja ocHaueHbl OMH Ha
KleMmMax BXOfa, YTO crefjyeT yunTbiBaTb MNpu OMpefeneHnun 3awmTbl OT nepeHanps>KeHus COAHEeYHON
¢hoToaneKkTpmyeckon batapen.

5.4.3.2.2 Tpe6oBaHUA KOrpaHNUNTENAM NepeHanps>KeHni

OMNH pana 3aWwmWTbl CONHEYHbIX (OTO3NEeKTpUYeckon 6artapeii OT nNepeHanps>KeHW, BblI3BaHHbIX
HenpsAMbIM  yapoM  MOJ/HWUMK, [OMKHbI COOTBETCTBOBATL CreylowuM TpeboBaHWAM (CM. MepeyveHb
napameTpoB Ansa Bbi6opa 3alnTbl 0T NnepeHanpsxeHnii BTOCT PM 3K 61643-12):

- MaKcMmManbHoe HenpepbiBHOe paboyvee HanpshkeHue. Uc Uc> 1,3Vbhcsrceew;

- MaKCUMaJ/lbHbIl TOK pa3psja. Innx r 5KA:

- ypoBeHb 3awntbl HanpshxeHnsa. Up: UC<UP< 1.1 kB.

6 BbIO6Op 1 MOHTaXK 3N1€KTPO06GOopyaoBaHUSA

6.1 Tpe6oBaHNA No cocTasy

6.1.1 ®OTO3NIEKTPUYECKNE MOAYNN

6.1.1.1 YcnoBusa akcnayaTauuu n BHELWHNE BO3[elicTBUA

®OoTO3NEKTPUUECKNE MOLYNN U3 KPUCTANINYECKOrO KPEMHUA LO/MKHbI COOTBETCTBOBATL TPEO6OBaHUAM
[9]. TOHKONNEHOUYHbIE (hOTOINEKTPUYECKME MOLYNMN LOMKHbI COOTBETCTBOBAaTh TpeboBaHuam FOCT P M3K
61646.

6.1.1.2 Knacc o6opyaoBaHus

doToaNEKTPMUYECKNE MOLYNN AONXKHBI 6bITh |l Knacca.
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6.1.2 PacnpegenutenbHble  KOPOOGKM  CONHEYHbIX  (OTO3NeKTpuyeckux 6Gatapein u
thoToaNeKTpnYecKnx rpynn

6.1.2.1 BanaHne okpyxatwouleli cpegbl

PacnpepgenutenbHble KOPOOKM COMHEYHbIX (OTO3NeKTpuyecknx 6artapeil M (OTOINEKTPUUECKMX
rpynn, NoABep>XeHHble BO3[elCTBUIO OKpyXatoLleil cpefbl, AOMKHbI OblTb 0b6ecrneyeHbl 3alnUToli He MeHee
IP B cootBeTcTBUM C TOCT 14254 1 ycToUNBbLI KynbTpanoneToBOMY MU3yHEHUIO.

6.1.2.2 PacnonoxxeHue pacnpefenMrefnbHbiX KOpPOOGOK COMHEYHbIX (hOTO3NeKTpuvecknx 6GaTtapeih u
thoTOaNEeKTPUYECKUX rpynn

PacnpefgenurenbHble KOPOOKWN COMHEYHbIX (hOTO3NEKTPUUECKUX B6aTapeit 1 (POTO3NEeKTPUUYECKUX TPy
[OMKHbI MMeTb CBOGOAHbIV fJOCTYynN.

6.1.3 KoMmmyTaUnOHHbIE ycTpoiicTBa

6.1.3.1 OCHOBHble NONOXEeHUsA

Bce KOMMyTaLMOHHbIe YCTpPOlicTBa JO/MKHbI COOTBETCTBOBATL ClefyloWw M TpeboBaHmAaM:

- BbITb paccuynTaHbl Ha UCMOAb30BaHMe NPy NOCTOSHHOM TOKe (0CO6eHHO npu HanpsbkeHun 6onee 30 B
BBUJY OMNacHOCTU BO3HUKHOBEHUS INEKTPUYECKUX AYT);

- UMeTb HOMWHaNbHOE HanpsKeHue, paBHoe unn Gonbliee Yocassay!

- He wuMeTb He3alleHHbIX TOKOBeJyLiMxX MeTalIMyecknx 4acteii B NOAKNMOYEHHOM  uan
OTKNHOYEHHOM COCTOAHUY,

- paspbliBaTb BCE NOMKOCA, 3a UCKIHOYEHWEM clyvyaeB MOAK/IHYEHUS NOACOB MM60 K 3emne, nmbo K
3alMTHOMY NPOBOAHUKY.

6.1.3.2 Pa3begnHurtenu

B gononHeHue K TpeboBaHuaM 6.1.3.1 pa3beauHUTENN [OMDKHbI UMETb HOMWHa/bHbIM TOK, 60abLIN
MWW paBHbIAi COOTBETCTBYIOLLEMY 3HayYeHMIO TOKa MaKCMManbHOW TOKOBONM 3alwuTbl. [pu oOTCyTCTBUMK
YyCTPOCTBA MaKCMMaibHOW TOKOBOW 3alluuTbl pasbeAuHUTENN [OMKHblI UMEeTb UMETb TOK 60/blunii unm
paBHblii TpebyeMOoMYy 3Ha4yeHUIo TOKa MPOMYCKHOW CMOCOGHOCTU Lienun, Ha KOTOPOl OHW YCTaHOBMEHbl (CM.
Tabnuyy 5).

Kpome TOro, BbIKNtouaTenu u nobble [pyrne pasbejuHslowMe ycTpoicTsa, WUCnonb3yemble NS
3aWnTbl /A OTKIOYEHUS, JOMKHbI COOTBETCTBOBATL ClefylowmM Tpe6oBaHnAM:

- 6bITb HEUYBCTBUTENbHBLIMU K NONSAPHOCTN (TOKM KOPOTKOrO 3amMblkaHus B CONHEYHOl 6atapee moryt
npoTteKatb B 06PaTHOM MO OTHOLLEHUIO K HOPMa/lbHbIM paboynMM TOKam HanpasneHun);

*6bITb paCCUMTAHHbIMY Ha OTK/IOYEHME MOMHOW Harpy3Kn 1 Ha 3HaYeHre OXXnaaeMblX TOKOB KOPOTKOro
3aMbIKaHUSA U3 CONHEYHOW POTOINEeKTpMUecKol baTapen 1 NobbiX APYrnx CBA3aHHbLIX NCTOYHUKOB 3HEpruu,
TaKUX Kak akKyMy/nsaTopbl, reHepatopbl U CeTU, eCNn OHa UMeeTcs.

Mpu HamMuum MakCcMManbHOVW TOKOBOI 3awuTbl TOK OTKIOYEHUS AOMKEeH 6biTb paccuntaH B
COOTBETCTBUU C 5.3.4.

[Nns OTKNIOYEHUA NOJ Harpy3KoW TakXe MOryT 6bITb UCMONb30BaHb! LUTEKEPHbIE pa3dbeMbl, ecnn byget
o6ecneyeH paBHOLEHHbIV YpOBEHb 6€30MacHOCTU.

MpumeuvyaHne — TOMNbKO CNeUMaIbHO CKOHCTPYMPOBaHHbIE BUIKM W PO3ETKM CrOCO6HbI NpepbiBaTb
Harpy3ky 6e3onacHo. Bce crcteMbl ¢ HanpsXXeHnem XonocToro xofa 6onee 30 B MOryT UcnbITbiBaTb Ayr MOCTOSHHOIO
TOKa. Bunkvi 1 po3eTkn, He paccuuMTaHHble Ha OTKIOUEHME MOJ Harpy3Kol, NMpu TakoM OTKIHOYEHWU NpeAcTaBnsatoT
yrpo3y 6e30MacHOCTM U MOryT HaHecTV yliep6 COeAVHEHWsM, 4TO MOCTaBWUT MOf Yrpo3y KauecTBO 3NEKTPUUECKUX
COeVHEHWIA 1 MOXET NPUBECTU K NMeperpeBy COeAVHEHMS.

6.1.4 Kabenn

6.1.4.1 KanmbpoBka

6.1.4.1.1 OCHOBHbI€E MONIOXKEHUSA

NapameTpbl Kabeneih (OTOINEKTPUYECKUX Leneir, (HOTOINEeKTPUUYECKUX TPynn W  COMHEYHbIX
(hoToanekTpnyeckmnx GaTtapein [OMKHbI ONpPefenaTbCa € y4yeTOM MUHUMaNbHON TOKOBOM MOLLHOCTU W
MaKCUMa/IbHbIX 3HAYeHWli NageHus HanpshxeHus. B pesynbTaTte BblGMpaeTca HaMbonblInii gnameTp Kabens
13 1BYX PacCMOTPEHHbIX.

6.1.4.1.2 NponyckHas cnoco6HOCTb

MuHUManbHble nNapamMeTpbl Kabeneli ANsi COMHEYHbIX (POTOINEKTPUYECKMX GaTapeil onpefensroT Ha
OCHOBE NPOMNYCKHOM CNOCOGHOCTM MO paccyuTaHHoMy B Tabnuue 6 HOMUHaNbLHOMY TOKY WM MNPOMYCKHOW
cnocobHocTn Kabenei, Kak ykasaHo B cTaHgaptax cepum TOCT P M3K 60287.

MpuMeuyaHue — B HEKOTOPbIX MOAENSAX (HOTOSNEKTPUHECKMX MOZyNeli kcuoa BbilLe HOMUHABHOTO 3HAUEHVS! B
TeueHve NepBbIX Hefenb UM MecsiLEB patoTbl. STO AOMKHO 6biTb NPUHSTO BO BHUMAHWE NPU BbIGope Kabeneii.
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Tabnunya 6— HOMWHabHBIN TOK /15 CONHEYHbIX (POTO3NEKTPUUECKMX baTapeli

Tun nposBoja

MUHUMaNbHbIN TOK. Ha KOTOprIZ AOMKHa 6bITb paccyuTaHa niouwajb nonepevyHoro
ceueHus nposoga

Ka6enb IsrtoNC cnew = TOK OTK/IHOYEHUS 6vkalilliero ycTpoiicTBa MaKCYMa/IbHOW TOKOBOM
¢hoToaneKTpuHecKom 3aWmMTbl (MT3) + 145/scvoa(Swl).
uenu rge Sj'o — KonnuectBo NapaineNbHO COeAVMHEHHbIX LIENoYeK, 3alLMLLEeHHbIX BamKaliLLnm
ycTpoiictBoM MT3
MT3  ¢oTo- Bakaiiliee Hpkenexallee ycTpoiicteo MT3 — 310 MT3 rpynnbl
ANeKTpun- Atainscnem - irwrss-annar + l.45/SCuoo(S po — l).
yeckoli uenn  rae 1,45/sCa-amay SAW sannay S 2/scsaraat
He NMpumeyaHne — Ecnavm HM ofHA MakCMMaibHas TOKOBas 3alumta
obecrneyeHa rpynnbl  He WCNonb3yetcs, TO sro — 9TO o06Lee KOonM4ecTBo
napannenbHO COefVHEHHbIX LernoYek B CONMHeYHol Gatapee: TOK
OTKMHOYEHNA BnmyKaiilero yctpoiictBa MT3 3ameHsieTcs Hynem
MT3  ¢oto- Bavxkalilee Hkenexkallee yctpoicteo MT3 — 310 MT3 Lemnu
ANEKTPU- fstainscanit = /ram*STAINS.
YECKON Uenn  rpe 1,45/0eMO0'S /ay*STANSS 2/scuoD
obecneyeHa
Kabenb Is" kmvecabu = TOK OTKIKOYEHUSA * GvdKaiLLero yctpoiictea MT3 + 1.45/3cMOOX&e — 1).
thoToanekTpryeckoii rAe Spu — KOMMYECTBO NapafeflbHO COEAMHEHHbIX Lenen, 3alyleHHbIX GavmKaliLLmm
rpynnol ycTtpoiictBom MT3
MT3 ¢oTo- Brwkaliwee  ycTpoiictBo MT3 — 3atT0 MT3 CONHEYHOWN
AneKTpu- ¢hoTO3NEKTPUUECKO GaTapen
YecKoi A-xaany cA&it = HAMBONbLUEMY U3
rpynnbl He a) TOK OTKIYEHMs YyCTpoiicTBa MT3 CONMHEeYHOW (HOTO3NEKTPUHECKOIA
obecneyeHa 6arapen + 1.45 cymMma TOKOB KOPOTKOrO 3aMbIKaHWsi BCEX APYTMX Fpym;
6) 1,45 /csaara* (COOTBETCTBYHOLLEN COMHEYHOW (DOTOINEKTPUYECKOIA
6atapee)
NMpumevyaHne - Ecam  MT3  conHeuHoli  (hOTO3NEeKTPUHECKOI
6arapen He WCNoOnb3yeTcsi, COOTBETCTBYIOLUMIA NapameTp 3amMeHsieTcs
HyNnem B ypaBHEHUN.
MT3  OTO- A«aaay cnan = TOK OTKIOUYEHMSI ycTpoiicTBa MT3 (hOTO3MEKTPUUECKOIA
3NEKTpU- rpynnbl
Yeckon
rpynnbl
obecneyeHa
Tvn npoBoga MUHUMaNbHBI TOK. Ha KOTOpbIA JO/MKHA ObITb paccunTaHa nnowasb

MpoBog, ConHeYHoiA
hoTo3aneKTprYecKoi
6arapeu

nonepeYvyHoro cevyeHnsa nposoja

MT3 tamrarcaslf = 1.45/SCNaanK
CONHEYHOM’

¢oTo-
3NeKTpu-
yeckoli
batapen He
obecneyeHa

MT3 /aaar exult = TOK OTKIOYEHMs ycTpoiictBa MT3  conHeuHom
CONHEYHOM (hoTo3aNEKTpHUECKO baTapen

thoto-

3NEeKTpU-

YeCKoM

6atapen

obecneyeHa
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OKOHYaHve Tabnnubl 6

a) Pabouan Temnepartypa (hOTOINEKTPUYECKMX MOAyneli W. CcnefoBaTenbHO, CBA3@HHOW C  HAMM
3NEKTPONPOBOAKN MOXET ObITb 3HAYUTENBHO BbILLE TEMMepaTypbl OKpy>KatoLLeli cpegbl. Heobxoaumo onpeaenmtb
MUHUMa/bHYIO pabouyto TemnepaTtypy kabeneli, COeAUHEHHbIX C (HOTOSNEKTPUYECKM MOZyNeM Npy MakKCUMarbHOM
oXXnaaemoii Temneparype okpyxatoLLeri cpegpbl + 40 *C.

6) MNpn onpegeneHnn TMna kabens HEO6XOAMMO yUnTbIBaTL MECTO U CNOCO6 ero yctaHoBKM (T.e. B 060/04Ke,
06pe3aHHbIii, 3acbinaHHbIi 1 T.4). Takke Npy Bblibope Kabens cnefyeT NpUHUMATbL BO BHUMaHWE pekomeHpaumn
Npoun3BoAUTENS.

B) TOK cpabatbiBaH/A aBTOMara — 3TO HOMWHaNbHbIV TOK. MPU KOTOPOM cpabaTtbiBaeT ycTpoicteo MT3. Tok
OTK/HOYAOLLIEro YCTPOICTBA, KaK Mpasuio, 60/bLle HOMUHATBHOrO TOKa.

6.1.4.2 WN3onauua
N3onaumna kabenei, ncnonb3yembix B CONHEYHON POTOINEKTpMUYECKol 6aTtapee, AO/MKHA:
=/MeTb HOMUHabHOE Hanpsb>keHue, paBHoe, Mo KpaliHeli mepe. \"ocarmy>

MpnmevyaHne — [nA CcoKpalleHns pucKa BO3HUKHOBEHWSI HEWUCnpaBHOCTElM B MPOBOAHVKE, ANS
NPOBOAHMKOB  COMHEYHbIX  (DOTO3NEKTPUYECKUX GaTapeli HM3KOrO  HanpsbKeHUst PEeKOMEHAYETCS  MPUMEHSITb
N30/MPOBaHHbIE OAHOXXWU/bHbIE Y NMOKPbIThbIE 060M04KON Kabenw.

- UMeTb 3HayeHne TemnepaTypbl, COOTBETCTBYHOLEE NPUMEHEHNIO Kabens;

MpumMeuyaHune — DOTOINEKTPUYECKME MOJYNM YACTO PaboTatoT NpU TeMMepaTypax OKpy>XaroLLeli cpesbl
nopsigka 40 "C. HeobxogyMo yuuTbiBaTb 3TO MPU BbIGOPE U30NAUMN NS Kabenel, COegMHEHHbIX C COMHEYHbIMM
MOZY ISIMU.

- B Cly4ae B3aMMOJENCTBUA C OKpyXKatoLeil cpefoli Heo6xoanmo obecneynTb YCTOMUYMBOCTbL Kabensa K
ynbTpatmnoneToBoMy MU3AyvyeHUo UK 3alnTuTb OT HEero CooTBeTCTBYIOLeN 3awmnToi N1n6o nNpoknajbiBaTb
Kabenu B Tpy6bl, obecneynBatoLme 3awnTty oT YP-nsnyyeHums,

- 6bITb OFTHECTOMKOW.

6.1.5 MeTofnKa onpefeneHns 3almnTHbIX YCTPOCTB N pa3mMmepoB Kabenel

OnpepgeneHne 3alWTHbIX YCTPOWCTB U pa3mepoB kabeneli cnegyeT OCYyLleCTBAATb MO crefytolleit
MeToAuKe:

- onpegennTb napameTpbl MakCMMaslbHON TOKOBOW 3aluTbl (hOTO3NEKTpuyecknx uene (cm. 5.3.4.1) n
pacnono>keHue 3alMTHbIX YCTPOWCTB (CM. Tabnmuy 4);

- onpefenuTb NapameTpbl MakKCUMalbHON TOKOBOW 3alimuTbl (hOTOINEKTpUYEeCcKnX rpynn (cm. 5.3.4.2) n
pacnonoxeHue 3alUTHbIX yCTPOUCTB (CM. Tabauuy 4);

- onpefenvTb NapaMeTpoB MakKcuManbHOV TOKOBOW 3aluTbl CONHEYHO! (hOTO3NEKTPUYECKOi 6aTtapen
(cm. 5.3.4.3) 1 pacnonoXxeHune 3alnTHbIX YCTPOCTB (CM. Tabnuua 4);

- onpegenuTb cedveHwe kabeneii CONHeYHON (hOTOINEKTPUYECKOW 6GaTtapenm Ha OCHOBE OLEHKMN
MaKCHMasbHOM TOKOBOW 3aluTbl B CUCTEMaxX C aKKyMy/lsiTOPOM, B MPOTUBHOM cliyyae onpefenntb cevyeHue
kabenein, ncxofa M3 cooTHoweHnsa 1.45 HOMUHaNBLHOrO TOKa CONHEYHO (hoToaneKTpruyeckoli barapen;

- onpefenuTb ce4yeHuss Kabenein  (POTOINEKTPUUYECKUX rpynn Ha ocHoBe oOueHku MT3
(hoTO3NEKTPUUECKUX TPYN;

- onpejenuTb cevyeHus Kabenelh  (POTOINEKTpPUYECKUX Lenew Ha OCHOoBe oOueHkn MT3
thoToanekTpnyeckmx Lenen.

Cnefyouine npumepbl onpefeneHns  3alWuTHbIX YCTPOWCTB UM pa3MepoB Kabeneit ans
(hoTOINEKTPUYECKUX CUCTEM HEDBONBLLUIOK MOLLHOCTU, NPeAHa3HAYEHHbIX NS 3NEKTPOCHAGXEHUS CeNbCKUX
06bEKTOB. NPUBEAEHbI B MPUAOXKeHUN [:

- cnyyail 1: conHeuHble (OTO3NEKTPUYeCKMe 6GaTapen Ha CBEPXHW3KOM Hamps>KeHWW ¢ YMCIoM
napannenbHblx uenen < 3. 6e3 akKyMynaTopa;

- cnyyail 2: conHeuHble (OTO3NEKTpUYeckue OGaTapeyn Ha CBEPXHU3KOM HamnpsbkeHWn ¢ YUCIoM
napannenbHbiX Lenei < 3, ¢ akKyMyn1sTOPOM;

- cnyyail 3: conHeuyHble (OTO2NEKTpUUYeCcKMe 6artapen Ha CBEPXHW3KOM Hamps>KeHUM ¢ UYUCIoM
napannenbHbIX Uenel > 3. 6e3 akKymMynaTopa;

- cnyyail 4: conHeuHble (OTO3NEKTPUYECKME 6GaTapen Ha CBEPXHW3KOM HamMps>KeHWW ¢ YWCAoM
napannenbHbIX Uenel > 3, ¢ aKkKyMynsaTopoM;

- cnyyail 5: conHeuyHble (OTOZNeKTpUYecKkMe 6Gartapen Ha CBEPXHU3KOM HaMNps>KeHUM ¢ UYMCIOoM
napannenbHbIX Lenei > 3, 2 (hoTo3aneKTpuYecKmne rpynrbl C aKkKyMynsaTopoM.

6.1.6 Bunku, po3etkn n coeanHuUTENn

BWnku, po3eTkn n coegnHnTENn AOMKHbI COOTBETCTBOBATL ClefyoL M TpeboBaHUAM:
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- 6bITb paccyMTaHbl Ha UCMONb30BaHWe NPU NMOCTOAHHOM TOKeE:

- UMeTb HOMUMHaNbHOEe HanpskeHne 6onbliee UM paBHoe Voc array;

- 6bITb 3aWyleHbl OT NPUKOCHOBEHMA K TOKOBEAYLW WM 4YacTaM B MOAKNHOYEHHOM W OTKIHOYEHHOM
COCTOSIHMAX (Hanpumep, aKpaHnpoBaTbCs);

*MMeTb HOMUHaNbHbIA TOK. paBHbIl AN 60/bLINIA, YeM Y Kabensl, K KOTOPOMY OHU NOAKNIOYEHbI;

- TpeboBaTb NpefHaMepeHHOM Cunbl 4N OTKNOYEHUS,;

- UMEeTb YPOBEHb TeMMepaTtypbl, NPUrOAHbIA AN UX YCTAHOBKM HA MECTHOCTY;

- 6bITb NONAPU3OBAHHLIMW B ClyYae, €CN OHW MHOTOMONSPHbIE;

- cooTBeTcTBOBaTh Il Knaccy,

- MPU KOHTaKTe C OKpyXarwllelh cpefoii fOMKHbI OblTb paccyMTaHbl Ha BO3MOXXHOCTb Hapy»HOro
MCNONb30BaHnsa, KYP-n3ny4yeHunto 1 COOTBETCTBOBATb, NO KpanHeli mepe. IP 54;

- BUIKM W pPO3eTKW, OObIYHO UCNONb3yeMble ANA MNOLKMNOYEHUA ObITOBON TEXHUKA K HU3KOMY
HanpsH>KeHWI0 MepeMeHHOro ToKa, He [OMKHbl UCMONb30BaTbCA B COMHEYHbIX (DOTO3NEKTPUYECKX baTtapeax
(uenbt0 gaHHOro TpeboBaHMA ABNSETCA M3bexaHne NyTaHuubl MeX4y nepeMeHHbIM U MOCTOSAHHbIM TOKOM
Lenu B yCTaHOBKeE).

6.1.7 NpepgoxpaHutenn

6.1.7.1 O6wme nonoxeHnsa

MpefoxpaHntenn, Ucnonb3yemble B  COMHEYHbIX (OTOINEKTPUYECKUX  BaTapesax, [O/KHbI
COOTBETCTBOBATh Clefylowmnm TpeboBaHnAaM:

- 6bITb paccymTaHbl Ha NCNOAb30BaHWe NPY NOCTOAHHOM TOKE;

- UMEeTb HOMUWHaNbHOE HanpshkeHne, paBHoe unm 6onbliee, 4em VOcarray!

- ObITb paccyMTaHbl Ha OTKNKOUYEHUE MOMHONM Harpy3ku 1M 0XKMAAeMbIX TOKOB KOPOTKOrO 3aMblKaHusi OT
CO/MHEYHOW (HOTO3NEKTPUYECKolr 6atapen M No6bIX APYrNX CBA3AHHbIX WUCTOYHWKOB 3HEPruu, Takux Kak
aKKyMynaTopbl, reHepaTopbl U CeTU, eCNnN OHN UMEoTCS;

- ObiTb 06ecneyeHbl 3aWMTOli OT TOKa Neperpyskn U TOKa KOPOTKOTrO 3aMblKaHus 3aluuToi,
noaxofsaueli Ana conHeuvyHol HoTo3neKTpuyeckolr 6arapen, HanpuMep HOMUHaNbHbIA NOCTOSHHbLIN TOK 4NN
npegoxpaHutens tuna gR.

MpumeuvaHne — ECM npegoxpaHUTeNn npefHasHaueHbl 41 MaKCMMaibHOW TOKOBOW 3alTbl, TO
PEKOMEHZyeTCs MCMo/b30BaTh NNaBKuii pasbeguHnUTENb (HA6op NIaBKUX CETMEHTOB).

6.1.7.2 MnaBKue npegoxpaHntTenun

MnaBKne npefoxpaHnTenn JOMKHbI COOTBETCTBOBATL CleAyoLWmnmM TpeboBaHNAM:

- UMEeTb HOMUHa/IbHOE HanpshkeHue, 6onbllee M pasHoe VoCarmy',

- UMeTb HOMUWHAaNbHbIV TOK, PaBHbIA NN 6ONbLUNIA, YeM COOTBETCTBYIOLWUIA NpefjoXpaHuTenb;

- obecneunBaTb CTeMNeHb 3awWmnTbl He MeHee IP 2X.

6.1.8 O6x04HbIE ANOAbI

06x0AHble AMOAblI MOTYT 6bITb UCNONb30BaHbI NS MPefoTBpaLleHns BAUAHUA 06paTHOro TokKa M. Kak
cneAcTBue, HakKanMBaHUA MecCT neperpeBa (OTONEKTPUYECKUX Mogynein. Ecnu o6xogHble [uofgbl
NCMNONb3YHOTCA, HO HE BCTPOEHbI B KOPMYyC (hOTO3NEKTPUYECKOrOo MOAYNSA, TO OHU AOMXKHbI COOTBETCTBOBATb
cnepfyrowmm TpeboBaHUAM:

- UMeTb HOMUHa/bHOE HanpshkeHne He MeHee 2YOCMOO 3awmiaemMoro hoTo31eKTPUYEeCKOro Moayns:

- UMEeTb HOMUHAaNbHbIN TOK HE MeHee 1,45YocMoo0;

- ObITb YCTAHOB/MEHbI B COOTBETCTBUM C PeKOMeHJauusasMu nNpousBoauTenein (HoTo3NeKTPUUYECKNX
Moayneim;

- OblTb YyCTaHOBMEHbl TakMm o06pa3om, 4TO6bl HW OfHa TOKOBeAaywas 4YacTb He ocTanacbh
He3alLMLLLEHHOA;

- AOMKHbI 6bITh 3aLUMLLEHbI OT paspyLUeHUii, CBSA3aHHbIX C (haKTopaMmn OKpy>KatoLLeit cpefbl.

6.1.9 brokupytrouwue gnoabl

Bnokupytowme gnofbl MOryT 6bITb UCNONb30BaHbl, HO OHW HE MOFYT 3aMeHUTb 3aLnTy OT CBEPXTOKOB.

B cuctemax, cogepxalux aKKyMynasTopbl, PeKOMeHAyeTcs, 4To6bl HeKoTopble YycTpolicTBa
npenAaATcTBOBaNN yTeyKe 06paTtHOro Toka U3 akKymMyfnsTopoB B CONHEYHY (hOTO3/NEKTPUYECcKyto 6aTtapeto B
HOYHOe BpeMs. CyliecTBYeT HECKONbKO pelleHulii Ana AOCTUXKEHWSA 3TOl uenu, BKN4Yas Mcnonb3oBaHue
6/10KNPYIOLWNX ANOLO0B.

B cnyyae ucnonb3oBaHUA OGMOKMPYHOWUX AWNOLOB, OHU [O/KHbI COOTBETCTBOBAaTb ClefyloLWmnm
TpeboBaHMAM:

a) MMeTb HOMUHaNbHOE HanpshkeHne He MeHee 2V OCARRAy,
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6) NMeTb NpU CTaHAAPTHbIX YCNOBUAX UCAbITAHWA HOMWHabHbI TOK He MeHee 1.45 Toka KOPOTKOro
3aMblKaHUsl B CXeMax, KOTopble OHW npefjHa3HaveHbl 3alnTuTb, T. e.:

-1 ,45/sc,,co— [na OTO3NEeKTPMYECKO Lenu;

- 145/ s array — [na pOTO3NEKTPUYECKOW rpynnbl;

- 1,45/scARR»y— Ansi CONHEYHOI (hOTO3NEKTPUYECKO 6atapu;

B) [O/MKHbI 6bITb YCTaHOBNEHbl Takum o06pa3oM, 4TO6bI TOKOBeAyllMe 4acTu He ocTaauchb
He3alMLWEeHHbIMU;

r) LOMKHbI 6bITh 3allMLLIEHbl OT pa3pyLueHuii, CBA3aHHbIX C (haKTopamu OKpy>katoLLlel cpefbl.

Ecnn ecTb cneumanbHas pekOMeHJauus OT MNPOU3BOAMTENA WAN OT NOKalbHbIX PeryampyroLmnx
CTPYKTYp MO MCNONb30BaHUO OGNOKUPYHOLUX AMOAOB B  (DOTOSNEKTPUYECKUX LEensAX CONHEYHbIX
thoToanekTpnUeckmnx 6atapen, To 3TN ANOAbI AOMKHbI 6bITb YCTAHOBNEHbI TaKMM 06pPa3oM, Kak nokasaHo Ha
pucyHke 14.

PucyHok 14 — McnonHeHne 6nokupytoLLero gnoga (npumep)

6.2 Tpe6oBaHWA K MECTOpPacnosoXXeHUo 1 yCTaHOBKE 3/1eKTpoo6opyfoBaHus

6.2.1 CpopcTBa OTK/NIOYEHUNA

6.2.1.1 O6wKe nonoxkeHusa

CpejacTtBa OTKIOYEHMA AOMKHbI 6biTb NPefyCMOTPEeHbl B COMHEYHbIX (POTOINEKTPUYEeCKux batapesx
cornacHo taénuuam 7 u 8. 4To6bl M30NIMPOBATb COMHEYHYIO (DOTO3NEKTPMUECKYIO HaTapeto OT UHBepTopa, U
Hao60poT, a TakxKe Ana obecnevyeHns 6e30MacHOCTU OCMOTPA U TEXHNYECKOro 06CNyXXNBaHUA.

MpumMmeuyaHue [JaHHOB TpeGoBaHWe He OTHOCUTCA K MHBEPTUPYIOLLWIM (DOTOINEKTPUYECKUM MOZYNSIM,
rae VHBepTop SIBASIETCA HEOTLEMIEMON HaCTbHO (POTOINEKTPUUECKOTO MOZYNS.

6.2.1.2 YcTraHOBKa

Mogxogdauwime asToMmaTuyecke Bblkntovarenm, obecneynsaroline 3amty OT CBEPXTOKOB, MOTYT Takxke
MCNONMb30BaTbLCA KaK pa3bejuHAoLLMe YCTPOMNCTBA ANA OTKIKOUEHUS HarpysKu.

[pyrne oTkaYalolWwme 1 U30AUpYOLWMe YCTPONCTBA, MMElOWMe XapaKTepucTUKW, OnucaHHble B
6.1.3.2, MOTyT 6bITb UCMONb30BaHbl B KAYECTBE pasbefuHuTenei.
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ﬂpe,qoxpaHMTeanble CUCTeMbl, ncnonbdyemblie ANnA MaKcuMasnbHOl TOKOBOW 3alunTbl, NMPpUMEHUMbI
onAa pasbegnHeHna 6e3 Harpyskuy, ec/iim OHN MMeroT CbeMHbIe NpefoXpaHuTebHble 31IeMeHThl, XXenaTtelbHO

C MeXaHN3MOM OTK/UYEeHUs (Habop NIaBKNUX CETMEHTOB).

PekomeHgaLmu no pacrnonoXKeHno YCTPOCTB OTKIOUYEHNS NpuBefeHbl B Tabnvue 8. B KOTOPOi Takke
yKasaHo Kakoli crnoco6 OTKAOYEHUS MO OTHOLUEHWIO K KOH(Urypauuym cuctemMbl fonkeH GbiTb ycTaHOB/EH

(Ha ogHOM UK 060MX TOKOBEAYLLMX NMPOBOAHMKAX Kabens) N KaKoro Tuna aTu coeuHsiolme ycTpoiictea.

Ta6nuuya 7— TpeboBaHWsA KYCTAHOBKE CPEACTB OTKIHOUEHMS HA COMHEUHbIX (IOTOINEKTPUUECKMX BaTapesx

HanpskeHue CONHeYHbIX
(hoTO3INEKTPUHECKUX
6aTapeit

CepxHu3Koe
HanpsbkeHve

Hun3koe HanpshxkeHve

doTo3aneKTpnyeckas uenb U

4yacTb uenu
Kabenb  hotoanekTpnueckoii
uenu
Kab6enb yactm

¢hoToaneKTpuyeckoli Lenn

Kabenb  hotoanekTpuueckoii
CO/HEYHO Gatapeun

Ka6enb  hoTO3NEKTPUYECKON
uenu
Ka6enb yactm

(hoTOaNEKTPUYECKON Lienn

Kabenb  hotoanekTpuueckori
CO/HeYHo 6aTtapeu

Tvn OTKNIOYAIOLLETO YCTPOCTBA

OTK/HoYaroLLEee YCTPOCTBO
JlerkogoctynHoe
OTK/OHatoLLee YCTPOIACTBO

JlerkofoCTynHbIV BbIKOUYaTeNb
Harpysku

JlerkogoctynHoe
OTK/IoYatoLLiee YCTPOICTBO

JlerkofoCTynHbIV BbIKOUYaTENb
Harpysku

NlerkofoCcTynHbIA - 3anupaembiii
BbIK/tOYaTe b Harpy3ku™'

Tpe6oBaHue

PekomeHpyetcsa

T pebyertcs

T pebyetcs

TpebyeTcs

TpebyeTcs

TpebyeTcs6'

3anvpatoLLee YCTPOMCTBO OTK/OUEHUSI — 3TO BbIK/IOUATENb UM aBTOMATUYECKUI BbIKIHOUATE b, KOTOPbIi
CHaBXXeH MEeXaHMYEeCKVM YCTPOMCTBOM, MPEAOTBPaLLAOWMM AOCTYN K BbIKIKOYATENO NEPCOHaNa, HE VIMEHOLLEro
fonycka. MexaH/W4eckoe YCTPOICTBO B @aHHOM C/lyuyaB MOXET NPEeACTaBNsaTb COGOM YNJOTHEHWE C MAaCTUKOBOM
CBSI3KOI, KOHTaKT, MPOBOA VN Apyroe YCTPOCTBO, KOTOpoe NpeaoTepallaeT cpabarbiBaHne BbIKIoHaTens.
" 3anvpatollee OTKIOuatoLLee YCTPOICTBO He TpebyeTcsi, ecnM BCA CXema BuHa C MECTOMO/OXEHUS

BblKKo4varens.

Ta6nuuya 8— PacnonoxkeHne OTKIOHAIOLWErO YCTPOCTBA B COOTBETCTBIN C KOH(MTypaumuein cuctembl

KoHdurypauus cuctembi

HesasemneHHble
COfIHEYHble
(hoTo3aNEeKTpUYECK/e
6arapeun

3a3eM/ieHHble COMHeYHble
(hoTO3NEKTPUYECKME
6arapeu

PacnonoxeHue pasbeguHuteneii

Ka6enb hoToaneKkTpuyeckoii
uenmn

Ha Bcex NpoBOAHWKAaXx Moj, Hanps>keHnem™'

thoToanekTpuyeckoii uenu

Kab6enb yactn

Kab6enb conHeyvHoi
hoToaneKTpuyeckoii 6atapen

HanpsbkeHnem

Ha

BCex

npoBogHVKaxel*

TMPOBOAHVKN, KOTOPbIE HEMOCPEACTBEHHO HE CBA3aHbI C 3eM/EiA.

" PasbeguHsiolee YCTPOCTBO TpebyeTcss B 3TOM CUTyauuu Ans OTCOEAMHEHWs] 3a3eM/ISIOLLETo NPoBoAa,
TakvMM 06pa30M, KOPOTKME 3aMbIKaHVsi Ha 3eM/IK0 MOTYT 6bITb YCTPaHEHBbI.
B 3a3eM/IEHHbIX COMHEUHbIX (HOTOINEKTPUUECKUX GaTapesx 3a3eMISoLLMIA NPOBOJ SIBNSIETCS TOKOBEAYLLMM

NPOBOAHUKOM, U Heo6Xx0AMMO, UTOGbI OH pasbeAnHANcAa ana yctpaHeHns 3aMblkaHnA Ha 3eMHo.

Ha Bcex MpoBogHUKax nog

TOKOEEAYLLNX
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6.2.2 OnTumMu3aunsa BbIPaboTKN 31E€KTPOIHEPTUN OT COMHEYHbIX (hOTO3NEeKTpUYecknx barapei

Ans  ontumMusauuu BbIPabOTKM 3NEKTPOSHEPTMUM OT CONHEYHbIX (OTO3INeKTpuyeckux 6artapen
Heob6XxoAMMO BbIMONHATL TpeboBaHus 6.2.2.1-6.2.2.5.

6.2.2.1 OpueHTauus, yron HakaoHa 1 NOBEPXHOCTb 418 YCTAHOBKN (DOTO3NEKTPUYECKUX Mogynei

Mo BO3MOXHOCTW, OpMEHTaumMss U yron HakioHa (OTOINEeKTPUYECKUX Moayneit  JOMKHbI
onTMMU3npoBatb NPOU3BOACTBO 3SHEPTMM MO OTHOWEHWIO K NoTpebHocTM B Hell. OpueHTaums
thoToaneKTpUYeCKNX MoAynen 3aBUCUT OT TOrO, B KakOM MnojywlapuyM ycTaHOBNeHa COjHe4yHas
thoToanekTpnyeckan 6arapesi: CEBEPHOM WM IOKHOM. TeM He MeHee KOHCTPYKUMs 3faHus He Bcerja
obecneunBaeTr ujeanbHYl0 YCTAHOBKY (hOTO3INEKTPUYECKUX Mogyneli (Kpblwa 3faHus MOXeT He ObiTb
OpVeHTMpOBaHa Ha Hr WA Ha ceBep, BepTUKa/bHbI (DPOHT M T.4.). MO3TOMY pacnofoXeHue 3fjaHuns
[O/MKHO YyYNTbIBATLCA NPU NPOBEAEHUN pacHeTOB Ha atarne NpoeKTMPoBaHUA KOHCTPYKLMN.

HesaBMcMMO OT LWKMPOTbl, Ha KOTOPOI YyCTaHOBNEeHa CONHeyHas QoToanekTpuyeckas b6arapes,
peKoMeHayeTcsl, YTOObl ee HaK/IOH MO0 OTHOLUEHMWIO K FOpU30HTann 6bin paBeH MUHUMYM 10°. 4yTO NO3BOMUT
npefoTBpatuUTb 3arps3HeHne COMHeYHOW (OoToaneKTpuyeckon 6atapenm u MNO3BOMUT [OXAEBOM Bofe
CMbiBaTb Mblib. Kpome TOro, Heo6xoAMMO NpOuU3BOAUTL NEPUOANYECKME OYUCTKWU, OfHAKO YyXe Mo
HEeob6XoANnMOoCTH.

MoBepPXHOCTb ANS yCTAaHOBKM (DOTOINEKTPUYECKUX MOAYNEeN fOomKHa O6biTb MaeanbHO POBHOW, YTOOGLI
He BbI3blBaTb MeXaHW4YeCKUX HanpsXXeHuli Ha Kpenexxax (poToanekTpuyeckux mofgyneii n nsbexxarb pUCKOB
BO3HWKHOBEHUS TPELLUH Ha hPOTOSNEKTPUHECKOM MOfyNe.

6.2.2.2 PacnonoxeHue: yyeT 3aTeHeHUA

6.2.2.2.1 Okpy>kaloLiana cpeja

3ateHeHue ConHeyvyHol (HoToaNeKTpuyeckol 6atapen AOMKHO OblTb CBEAEHO K MUHMMYMY WAW. YTO
npeanoyvtTUTenbHENR, yCTpaHeHO B TeYEeHMe BCEro HA AN BCeX CE30HOB roja.

3areHeHne QoTO3NEMEHTA MOXeT MNpMBECTM K MoTepe no4ytu BCel Cnoco6HOCTU BbIPABOTKM
3NEeKTPO3HEPrUN  (POTOINEKTPUYECKUM  MOAYNEeM, UTO 3HAUYUTENbHO CHWXaeT Mpou3BOAUTENbHOCTb
thoToanekTpmnueckolii uenwu.

6.2.2.2.2 Pacnono>keHne (hOTO3NEKTPUYECKMUX MOLyNein pagammn

Ha nnockux Kpbiwax poToaneKTpuyeckne mMogynu pacnonararoTcs B psgbl. MepBblii pAg NONHOCTbIO
OTKPbIT 151 CONHL A, OfHaKO o6pa3oBaHHas UM TeHb MOXET nonajartb Ha cneayrowmni pag nT. g.

Heobxogmmo obecneunTb TaKoe pacnonoxeHne psagoB POTOINEKTPUUECKUX MOLynen, YTobbl TeHb OT
npejLwecTByIOLLErO pAfa He nonagana Ha cnepyoLwmnii.

[locTynHoe MNpOCTPaHCTBO He Bcerja nos3BonseT cobntogaTb 3TO NpPaBuio, NO3TOMY AOMKHbI 6biTh
nposejeHbl  UCCNefoBaHWSA  NPOU3BOACTBA  3Heprum  Ans pasnnyHbIX  BapuaHTOB  YCTAHOBKMU
thoToaneKTpuyecknx Mogynei (Hampumep, Bbille WM HWKe, a chejoBaTenbHO, 6Oblue WUAN MeHbLUe
npocTpaHcTBa 3aHMMaeT KOHCTPYKUUA, gonycTuma i TeHb B Havane yTpa U KOHLUe Bedepa, U3MeHeHue
opueHTauum n/vam HaknoHa u T.4.).

Takum 06pa3om, AoMKeH ObiTb JOCTUTHYT KOMMPOMUCC MeXAy MaKCMMalbHO BO3MOXKHOW BbipaboTke
3N1eKTPO3HEPrumn Npu BbINONHEHUN TpeboBaHUi K nnowagke.

MpumMeuyaHue — BcayyaB eciv 04uH 13 PSJOB (POTOINEKTPUHECKNX MOAYNEN HAXOANUTCS BbILLE, a ApYrov
pAg (hOTOINEKTPUYECKMX MOAYNE HAXOAUTCS HWKE U MOXKET KaKoe-TO BpeMsi HaxoguTbCs B TEHW, MPOKNagKa
3NEKTPUYECKVX MPOBOAOB JOMKHA GbiTh BbINOAHEHA TakMM 06pa30M, €C/M 3TO BO3MOXHO, UTOObI BCE 3aTeHeHHble
(hOTO3NEKTPUYECKME MOLY/N BbiAM B OAHOW LiEnK, YTobbl B CMyYaB BO3HWKHOBEHWSI 3aTEHEHUS JelicCTBOBana TONMbKO
ofHa Uuenb. JTO cAenaeT BO3MOXHbLIM MPOAOMKATL BLIPAGOTKY 3NEKTPO3HEPTM BEPXHAMM (DOTOINEKTPUHECKUMM
MOZYNSIMK, JXKE ECIN HIDKHME (DOTOINEKTPUYECKME MOLYIN HAXOAATCS B TEHW.

6.2.2.3 PacnonoxeHuve: jpyrne pekomeHgauuu

[lo yCTaHOBKM CONHEYHOro (POTO3NEKTPUYECKOrO reHepaTtopa Heo6X0ANMO BbISICHUTb 06pa3s XU3HU ©
npuBbIYKM ero 6yaywinx nonb3oBarteneil u ux cocepgeil. Takum o6pas3om, MOryT 6biTb BbISIBA€Hbl MecTa, B
KOTOpbIX He cnegyeT ycTaHaBAMBaTb (POTOINEKTPUYECKU reHepaTop, Hanpumep, u3-3a Haamuus
BO3MOXXHOCTEl NOBpeXaeHnii (poTO3NEKTPUYECKNX MOAYNEN.

JlonKHOEe BHMMaHWe K 3KONOrMYecKMM puckam obecneyvsaeT JONTOBEYHOCTb CUCTEMbI U HaMNpsMyto
CBA3aHO CO 3HaHWSIMUW NPOEKTUPOBLLMKAMN MECTHOM counanbHON KapTUHBbI.

6.2.2.4 MopaeprkaHue LenoCcTHOCTU NOKPbITUA

Mpun KpenneHun ycTpoiicTBa K 34aHWI0O HEOO6XOAMMO COXPaHATb LEeNOCTHOCTb MOKPbITUS KPbIWW U
MeXaHNYeCKYyl0 Hafle>XHOCTb 3AaHus.

Ocobyto OCTOPOXHOCTb cnegyeT cob6nopaTtb MNpu ycTaHOBKe (POTO3INEKTPUYECKUX Moaynen Ha
KpbIlax, 060pyJ0BaHHON KaKUMWU-TMO0 KOHCTPYKLUSAMU, TaK Kak KayeCTBO 3TUX KOHCTPYKLMIA MOXeT 6biTb
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O4YeHb HU3KUM. XXenaTenbHOo, YTOObl TakKMe KOHCTPYKUUW 6biNN eAvHbIM LeNbiM CO 3AaHWeM, a He 6binn
[OCTPOEHbI JONONHUTENBHO.

6.2.2.5 YcTpoiicTBa npefoTBpaLlEeHNs KPadkun

B cnyuae, ecnn npu akcnayatauuu 3jaHus He TpebyeTca nepemellarb POTO3NEKTPUYECKne Moaynu,
N ecnun nocnefHue OTKPbITbl ANS LOCTyna, Heo6X0AUMO MCNONb30BaTh cneunanbHble KpenexxHble n3genus,
npefoTepalliarouime Kpaky. B npoTMBHOM cnyyae cnefjyeT NPUMEHSTb CTaHJapTHOe KpenneHue. Ans
Heb60MbLUINX YCTAHOBOK (HECKOMbKO (hOTO3NEKTPUYECKUX MOAYNel B yCTaHOBKE) TakxXe cnejyeT NPUMeHATb
yCTpolicTBa Ana NpefoTBpaLleHnsa Kpadku.

6.2.3 HanpshxeHne conHe4Hol (hoTOaNeKTpnyeckoii batapeun

6.2.3.1 O6Lure NonoXxKeHus

3HauyeHne Voc array He [O/MKHO nNpeBblllaTb MakKCMManbHO AonycTumMoe paboyee HanpsykeHue
(hOTO3NEKTPMUECKNX MOAyNen (ykasaHHOe Npou3BouTenem).

6.2.4. Cuctema aneKTponpoBOAKHN

6.2.4.1. O6LWMe NoNoXKeHuns

3neKTponpoBOfKa COMHEYHbIX (OTO3NEeKTpUYecknx GaTtapeli [OomMKHA nNpokKnafgblBaTbCA Takum
o6pa3om, 4ToObl CBECTU K MWHUMYMY BO3MOXXHOCTb BO3HUKHOBEHMWS KOPOTKMX 3aMbIKaHWA B MHUW U Ha
3eMnio.

Bco coefguMHeHUA [OMKHbI OblTb NPOBEPEHbl Ha Hanuuve [edeKToB UM NONAPHOCTb BO BpeMS
YCTAHOBKM, YTOObI YMEHbLUUTb PUCK BO3HUKHOBEHUS KOPOTKMUX 3aMbIKAHUA 1 BO3MOXHbIX 3NEKTPUYECKUX JYT
npv BBOAE B 3KCMNAyaTauuno U Npu aKcnayarauun.

6 2.4.2 CooTBeTCTBME CTaHAapTam 31eKTPONpPoOBOAKN

9neKTponpoBOfKa COMHEYHbIX (hOTO3NeKTpMyecknx 6Gatapei p[omkHa CcoOTBeTCTBOBAaTh
Tpe6oBaHuam FrOCT P 50571.

NMpumeuyaHne — Ocoboe BHUMAHME AOMKHO ObITb YAENEHO 3aluyTe 3N1eKTPOo06opyAOBaHNS OT BHELLHMX
BO3AENCTBUIA.

6.2.4.3 NeTnn 3neKTponpoBOAKN

ONnA CHUXeHUA BennYMHbl UHAYLMPOBaHHbIX MOMHWEN NepeHanps>XXeHnli 31eKTPONPOBOAKY COMHEUYHbIX
thoToanekTpuyecknx 6Gatapeit cnepyet yknagbiBaTb TakMuM 06pa3oM, 4TO6bl MUHUMWU3UPOBATH 30HY
NPOBOAALLNX NeTeNb, HaNpuMmep yknagbiBas Kabenu napannenbHo, Kak noka3aHo Ha pucyHke 15.
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PucyHok 15— TMoakntoveHne hoTo3NeKTPUYECKOW Lenu ¢ MUHUMaNbHOW 30HOM NPOBOAALLMX NeTenb

6.2.4.4 dnekTponpoBojKa hOTOINEKTPUYECKON Lenn

3nekTponpoBofka (OTO3NEKTPUYECKON Uenn MexXgy MOAYASAMU MOXET OcCylLecTBaATbCcA 6e3
nomMeleHnsa Kabena B N30NALNOHHYIO TPYOY Npy yCnoBun CO6GOAEHNSA cneayoLWwnx TpebosaHunii:

- NCMOMb30BaHNe N30ANPOBaHHbIX U 06WNTLIX 060104KON Kabeneii:

- Kabenb 3almLLeH 0T MeXaHNYeCcKnUX NoBpPeXaeHNA;

- Kabenb coeAnHeH 6e3 U3AULIHUX Hanps>KeHHOCTel B Lenax npefjoTeBpalleHus BbICBOOOXAEHUS
NPOBOJHMKA N3 COEfMHEHUS.

6.2.4.5 YcTaHOBKa 3NeKTPONPOBOAKY B pacnpefenutefbHbIX KOpobkax

YcTaHOBKa 3NeKTPONPOBOAKM B pacnpefennTtenbHbiX KOpobkax JO/MKHA COOTBETCTBOBATb CleAytowmnm
TpeboBaHuAM:

- B CNyyaB, eCAn NPOBOAHUKM BXOASAT B pacnpefenntesbHYl0 KOpobKy 6e3 n30nsaLnOoHHON Tpyo6bl,
[OMKHA  MCNONb30BaTbCA  cCUCTEMA  HaTsXeHWs, 4Tobbl  un3bexkatb  OTKIIOYEHUMIA  Kabena B
pacnpegenuTenbHoli KOpobke (HanprMmep, ¢ MOMOLLbIO XXeNe3HOro pasbema);

- BCe KabenbHble BBOAbI NPV yCTaHOBKE [O/MKHbI COOTBETCTBOBAThL |P ypOBHIO 3alMTHOrO Kopnyca,;

NMpnmeyaHne — KoHpeHcaums BOfbl BHYTPU pacnpefenvTenbHOM  KOpobkv  MOXET  ABAATbCA

npo6aemMoii N5 HEKOTOPbIX YHaCTKOB: B Ka4ecTBe Mepbl NPEAOCTOPOXHOCTM MOXET NoTpe6oBaTLCA CAMB HAKOMIEHHOM
BOfbl.

- QNS CONMHEYHbIX (OTO3NEKTPUYECKMX 6baTapeit Ha HM3KOM HanpshkeHuu, rae ntoboii obpaTHbIn
NpoOBOJ MPOXOAUT Yepe3 MOAY/Nb pacnpefenmTeNnbHbIX KOPO6OK, Takoi obpaTHblli MPOBOA AOMKEH 6biTh
OfHOXW/NbHLIM C ABOWMHOW M3onaunen; kabenb JOMKEH MMeTb ABOWHYIO M30MALMI0O NO Bceli ero gnvHe, B
4acTHOCTU, B pacnpefenuTenbHblX KOpo6Kax (T.e. 3TV MONOXKEHUS NPUMEHAIOTCA Takke K NtobbIM MecTam
coefuHeHuns).

6.2.4.6 MapkupoBKa 3/1eKTpPOonpoBOAKMN
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CooTBeTCTBYIOL@ass MapKUpoBKa [O/MKHA ObiTb HaHeceHa [N 3NeKTPONPOBOAKU  COMHEYHON
hoToanekTpnyeckoii 6atapen Tam. rae ee MOXKHO CryTaTb C APYTMMU CUCTEMAMM 3NEKTPONPOBOLKMN.

6.2.4.7 3awmta oT nepeHanpsXKeHns

6.2.4.7.1 OrpaHuyunTenn nepeHanps>xeHnsa

6.2.4.7.1.1 Bbl6op

MpegnoytuTenbHbIM  TUNOM OrpaHuyuTenell nepeHanpsXXeHus AN 3awmuTbl OT NepeHanps>XXeHus
COJIHEYHbIX (DOTOINEKTPUYECKUX GaTapeli ABNAOTCA MeTanoooKcuaHble Bapuctopbl (MOV). 310 3aBucaline
OT Hanps>KeHusi pesncTopbl C BbICOKUM COMNPOTWBAEHWEM MPU HOPMaibHOM paboyeM HanpsHKeHuu Lenwu,
KOTOPOe HeNpepbIBHO YMEHbLUAeTCa C yBeNMYeHMeM nepeHanpsXXeHus W Toka. YCTpolicTBa WMCKPOBOro
NPOMeXXyTKa He NPUrofHbl AN MCNOAb30BaHMA B CXeMax MOCTOSHHOrO TOKa. T.K. HayaB NPOBOANTb TOK. OHU
He 0CTaHOBATCS, MOKa HanpshkeHne Ha UX BBOAax He cTaHeT paBHbIM, Kak npasuno, meHblue 30 B.

Mpn BbIGOPE Knacca MeTano00KCUAHbIX BapucTopoB ANA palioHOB, B KOTOPbIX BeMKa BEPOSATHOCTb
npsAMOro nonagaHnss MOMHWW B COMHEYHYI (DOTO3INeKTpuYeckyto 6arapeto, He06XO0ANMO Y4YuTbIBATb, YTO
NpPON3BOAUTENBHOCTL METa/I000KCUAHbIX BapuUCTOPOB YXyALIAeTcs Mpu MOBTOPHOM cpabaTtbiBaHUM (UX
COMNpoOTMBAEHNE yMeHbluaeTcs). Takxke cnegyeT Bbl6MpaTtb METaN000KCUHbIA BapUCTOP. KOTOPbIA MOXeT
nogatb CWrHan npuv BbIXoge W3 CcTposA. [lpy  UCNONb30BAHUW pearvpylowux Ha Temnepartypy
MeTaNo00KCUAHbIX BapuUCTOPOB peKoMeHgyeTcs m3beratb Ype3MepHbIX MoTepb CUCTEMbI U BPEMEHU A4S
yCTpaHeHUa Henonagok, BbI3BaHHbIX OTKA30M yCTpoiicTBa.

6.2.4.7.1.2 YcTaHOBKa 1 Ncnonb3oBaHne

Mpn ycTaHOBKE ” UCNONb30BaHWW OrpaHuuyuTenein nepeHanpshkeHus HeobxogMmo cobnopatb
cnegywouine TpeboBaHns:

- OrpaHuYnTeNn MepeHanpsHKeHus JOMKHbI MOAKIIYATLCA MeXAy BblBOAaMU Kabenss COMHeYHO
hoToanekTpnueckoii 6arapen n seman. JuddepeHuymnanbHbIi peXxnm 3alnTbl He TpebyeTcs, ecnm ypoBeHb
3alMTHOrO HanpsXKeHnsa Ha orpaHuuunTene nepeHanpsykeHus 6onbwe 1100 B;

- B pa3fiefleHHbIX CONMHEeYHbIX POTOINEKTPUUYECKMX BaTapesx peKoMeHgyeTcs obecneumsartb 3aluty
OT nepeHanpskeHnii B 0601xX BblBOAAX KaXkAoro kabens goToaNeKTpuyeckon rpynnbi:

- ANMHa Kabens mexgy orpaHuymTenem nepeHanps>keHns n (oTo3NEeKTPUYECKUMUN MOAYNAMU He
JOMKHaA npeBblwaTtk 15 meTpoB. Ecnu gnnHa kabens conHeuHbIX (hOTO3NEKTPUYEeCKnx barapen npesbiwaeT 20
M, TO OrpaHuyuTenb nepeHanpsHKeHus AOMKeH ObiTb MOAKNIOYEH B KadKAbli KOHel, Kabens, oOAvH
HEeo6X0AMMO pacnonoXuTb pPsSLOM C CONHEYHOW (hOoTOINeKTpuyeckol 6Gatapeein, a Apyroi — psigom c
MHBepTOpoM. [lna 23Toli uenu cnegyeTr nNpoBepuTb, MOXOAUT U ob6opyAaoBaHWe ANA  YCTaHOBKM
orpaHuunTenein nepeHanpsHkeHus.

- NpeanoyTUTeNbHbIM MECTOM [ANA YCTAHOBKW OrpaHuunTenein nepeHanps>keHus ABNAKOTCA
pacnpegenuTtenbHble Kopobku. CnegyeT NpoOsBAATb OCTOPOXKHOCTb NpPU MOAKNOYEHUW OrpaHunuuteneh
nepeHanps>kKeHns Kno6bIM pasbenHAIOLWMM YCTPOCTBAM CO CTOPOHbI (POTOINEKTPUUECKUX MOJYNEN;

- obwan knemma orpaHuyuTenein nepeHanpsXKeHua [OMKHA OblTb MNOAKNOYEHA K NpoBoAAlemMy
KOpMycy CONMHEYHOW (OTO3aNeKTPUYecKoin 6atapen M 0b6OpyfOBaHMIO, a TakXKe K CUCTeMe ypaBHUBaHWUS
noTeHLmManos;

- Kabenu AnA NOAKNIOYEHUS OorpaHnunTeneil nepeHanps>XeHus AOMKHbl ObiTb Kak MOXXHO Kopoue Wt
MMeTb MaoLagb NONEePeyHoro ceYeHns He MeHee 6 MM™.

6.2.4.7.2 3JKpaHupoBaHue

Ecnn kopnyc conHeuyHoli (hOTO3NeKTpuyeckoli 6Gartapen cBfA3aH C CUCTEMOW MOMHME3alWUTbl. TO
3alUNTHbIA MPOBOAHUK [O/MKEH 6bITb 3a3eM/eH C 060MX KOHLO0B, a Kabenb CONMHEeUYHON POTOINEeKTPUYECKOW
6aTtapeu gomkKeH 6bITb 3allMLleH OAHUM U3 creaytoLLmx cnocoboB:

- MeTananyeckasa 6poHAa Kabens uanm aKpaH C IKBUBANEHTHOM Nnowafblo NONepeyvyHoro cevyeHus 6
MM2

- MeTannmyeckas usonupyrolas tpyba 418 31eKTPONpOBOAKM, NOAXOAALLas B KavyecTBe CBA3YIOLLEero
NPOBOAHMKA,;

- NPOBOJ ANS1 BblpaBHNBaHUSA NOTEHLMAN0B C NOMEPEYHbIM ceyeHnem 6 Mm2

6.2.4.8 ABTOMaTMyeCcKoe yCTPONCTBO OTKNHOUEHUS

O6HapyXeHne KOpPOTKOro 3aMblKaHWA Ha 3eM/0 Ha CTOPOHEe MNOCTOAHHOIO TOKa [JOMKHO Bbl3blBaTb
OTK/IOYEHNEe COMHEeYHbIX (DOTO3NEKTPUYECKNX Gatapeli OT MpUMeHsemoli uenu. ABTOMatMyeckoe yCTPOWCTBO
OTK/IOYEHUSA [AOMKHO ObITb PACMONOXXEHO MeXy CONHEeYHOol (OTOINEeKTPUYECKONn 6Gatapeeil M TOUKOM
3a3eM/eHNs CONHEYHON (hOTO3NEKTPMUECKON baTapen, Kak MoKa3aHo Ha pUCyHKax 5 un 7.

6.2.5 YcTpoiicTBa 3aWunTbl OT NepeHanps>KeHns

Cm. 5.4.3.2.
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6.2.6 VicnonHeHne 3a3eMneHuns, 3aWnTHble NPOBOAHUKN
Cwm. 4.1.2.

7 Tpuemka

7.1 O6uwme NONoXKeHns

MofpOo6HbIV NOPSAJOK NPUEMKN COMHEYHbIX (hOTO3NeKTpnyecknx 6atapeii onucaH B [22].

Ona  noaTBepXAeHUs  COOTBETCTBMA  TpeboBaHMAM  HacToAWero  crtaHgapTa  CONHeuyHas
thoToanekTpnueckas 6atapes fomKHa ObiTb UCMbITAHA B COOTBETCTBUM C 7.3-7.4. cnblTaHUs, onucaHHble B
7.5-7.6, ABNAKOTCA  AOMNONHUTENbHLIMMU UCMbITAHUAMU.  PeKOMEeHAyeMbIMW  Ans COMIHEYHbIX
thoToanekTpnuecknx 6atapeii cebiwe 10 KBT.

7.2 CooTBeTcTBME cneynpukaymm

ConHeuyHasn (oToanekTpuyeckas 6arapes 4oMKHA 6biTb NPOBEpPEHa Ha COOTBETCTBUE crieundmnKauum
(OCHOBHBIM HOMVHANbHLIM Y TEXHUYECKUM XapaKTepucTukam), yCTaHOBNEHHOW B 4OrOBOpPEe Ha MOCTaBKy.

7.3 HafeXXHOCTb 2/1eKTPONpPOBOAKMN 1 060pyJOBaHMUSA

7.3.1 CobnofeHne ctaHLapToOB 9N1€KTPONPOBOAKMN

JNeKTPonNpoBOAKa COMHEYHbIX (DOTO3NEKTPUYECKUX BaTtapeil foNKHa NPOBEpPSiTbCA Ha COOTBETCTBUE
cTaHfjapTam v npaBunamM 31eKTPONpPoOBOAKM COrnacHo 6.2.4.

7.3.2 CooTBETCTBME HaACTOALWEMY CTaH4apTy

YcTaHOBKa CO/MHEYHbIX (hOTO3NeKTpuyeckux 6Garapeil gomkHa 6blTb NMpoBepeHa Ha COOTBETCTBME
TpeboBaHMAM, N3N0XEHHbIM B HACTOALLEM CTaHAapTe, U NpU HEO6XOANMOCTM OTKOPPEKTMPOBaHa.

7.4 Hanps>eHne X0NocToro xoga

B 3Tom nopgpaspene ycraHOBAEeHbl TpebOBaHWA K HaMNpPs>XKEHUID XONOCTOro xoda ANS CONHEeYHbIX
thoToanekTpnyeckux 6atapeil ¢ mMeHee yem 20 (hOTOINEKTPUYECKUMU LENAMU. HanpshkeHne X0nocToro
Xof4a [N CONHEeYHbIX (POTOaNEeKTpUYeckux b6atapeli ¢ 60AbLIMM KOAMYECTBOM (POTOINEKTPUYECKUX Lenei
cMm. 7.5.

7.4.1 O6wmne NonoXxKeHns

[MpoBepKa HanpsXXeHns XO0N0CTOro xo4a fo/MKHa rapaHTMpoBaTbh, YTO NONAPHOCTL 3MEKTPOMNPOBOAKN 1
3N1eKTPONPOBOAHOCTb CONHEYUHbIX (DOTO3NEKTPUYECKUX BaTapeli ABNAOTCA NpaBuibHbIMU.

7.4.2 MeTogunka

HanpsbkeHne X0n0CTOro Xofa B KaKAoh Lenu [O/MKHO WU3MepATbCs A0 COeAVMHEHUs C APpYrMu
thoToanekTpnyecknmm uensamu. OTKIOHEHME HanpshKeHWss XONOoCTOro xoja (oTO3NeKTPUYeCKon uenu
[OMKHO HaxoguTbCcA B npegenax 5 %. B NPOTMBHOM cCiayyae COefVHeHue [OMKHO ObiTb NMPOBEPEHO Ha
NONSIPHOCTb, HENPEepPbIBHOCTb, BO3MOXHYHD HEWCNPaBHOCTb W HEO6XOAUMOCTb pemMoHTa. focne MNoAHol un
YAOBNETBOPUTENBLHON NPOBEPKM POTOINEKTPUUYECKON Lenu MOoryT 6biTb NOAKIOYEHbI NapannenbHo.

Takas >xe npouegypa NpoBOAUTCSA NPV HEOOXOAMMOCTU NS NMPOBEPKM HAMPsXKEHW XO0N0CTOro xoga
(hoTOINEKTPMYUECKUX TPYNN U CONHEYHbIX (hOTO3NEKTPUYECKNX 6atapeil nepes NOAKNOYEHWEM CONHEYHOW
thoToanekTprnuecknx 6artapen K 610Ky nHBepTopa.

MpumMeuyaHue —  Bce uavepeHns cnegyet NPOBOAUTbL MPY CTAGWIbHBLIX YCNOBUAX OCBELLEHHOCTM.
MpeanoYTUTENBHO B YCNOBUSX, GNM3KNX K COTHEYHOMY MOMYAHHO.

7.5 N3mepeHne HanpsXXeHns X0N0CTOro xofa ANS CONHeYHbIX (hOTO3NeKTpuyeckux barapei ¢
60/MbWIMM KONMYECTBOM (hOTO3NEKTPUUECKUX Lenen

7.5.1 O6wme NonoxeHuns

B atom nogpasfene ycTaHOBNEeHbl TPebGOBaHMA K HanpsHXKeHWH0 XONOCTOro Xoga ANA CONHEeYHbIX
(hboToanekTpuyecknx 6Gatapeil ¢ 60AbLIMM KOAMYECTBOM (POTO3NEKTpUYecknx ueneir (20 mn 6onee), gna
KOTOPbIX YCNOBUSA OKpY>XatoLlell cpegbl 1 ycnoBus paboTbl CONHEYHOW (hOoTO3NeKTpuyecKkoli 6arapen mMoryTt
CyL,eCTBEHHO N3MEHUTLCA B NpoLecce n3MmepeHuii n3-3a BpeMeHn, He06X04MMOr0 AN KaXKAOro U3MepeHus.

7.5.2 MeToauka

Nepeg 3aMblkaHWeM NO6bIX BbIKOYATENE U YCTAHOBKOM NpejoxpaHuTens AOMKHO 6biTb M3MEPEHO
HanpsyKeHve XONOCTOro Xofa B KaXK4ol ()OTOINEeKTpPUYecKoW uenu. M3mepeHHble 3HayeHUs [OMKHbI
CPaBHUTLCA C OXKMAAEMbIM 3HaYeHWeM. TemnepartypHble MonpasKu AOMKHbI NPUMEHATLCA B Cayyasx, ecnu
3TO0 TpebyeTca B COOTBETCTBMW CO chneumndukaumeli npomssogutens. TemnepaTtypa (hOTO31eKTPUYECKOTO
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MOZYNA n3mepsieTcsi C 06paTHOl CTOPOHbI OAHOIO U3 LEHTPaNbHbIX MOAyNel KaxKaoi Lenoyku. MamepeHue
HanpsbKeHus cnegyeT NPOBOAUTbL C TOYHOCTbIO A0 2 %, uaMepeHue Temnepatypbl JOMHKHO UMETb TOYHOCTb
fo 18C.

MpumeyvaHnsa

1 Ecnn n3amepeHHoe 3HaueHne HanpsXeHne MeHbLLe, YeM OXXVaemMoe 3HaUYeHne, TO 3TO MOXKET yKa3bIBaTb Ha To,
UYTO OAMH WM HECKONbKO (OTOSNEKTPUYECKUX MOJAyNeil UMEeKT HenpaBuibHYHO MONSAPHOCTb, WAW Ha Hammume
YaCTUYHOTO MEX(PasHOro 3amblKaHUA WM 3aMblKaHVs Ha 3eMIl0 BCNEACTBUE MOBPEXAEHUA U30nauMn wu/umm Ha
06pa3oBaH/e HaKOMEHVS BOAbI B U30MALMOHHBLIX TPy6ax aN1eKTPONpOBOAKU.

2 BbICOKOE 3HayeHme HanpsXXeHnsi 06bIYHO ABNAIOTCA Pe3yNbTaTOM OLLMOKN MOHTabKa 31eKTPONPOBOAKM.

M3mMepeHHOoe HanpsiKeHue XON0CTOro Xoda B KadKaol (hOTOINEKTPUYECKON Lenn JOMKHO 6biTb B
npegenax 3 % OT OXWAAeMoro 3HaueHusi. Ecim nmetoTcst 60bluve pasnuuns, To POToNeKTpuYecKas Lernb
JOMKHA ObITb NPOBEPEHAa Ha Hanuuue CcuTyauuii, W3NOXKEHHbIX B NpuUMeuyaHun 1, U JOMKHO O6biTb
npov3BeAeHO McrpaBneHne NpoBoAKW. Mocne MNpoBepKM W, MpU HEOB6XOAMMOCTM, UCMPaBNEHUU KadXKaoi
(hOTO3NEKTPMUECKOW Lenn, OHU AOMKHbI 6biTb NapanienbHo CoeAuvHEeHbl Yepe3 KOMMYTAUMOHHbIe
yCTpoiicTBa U/WNu NyTemM yCTaHOBKMW NPeAOXPaHUTENbHbIX 31€MEHTOB.

753 MiaMmepeHue Hanps>KeHust XO0NO0CTOro X0fa COMHEeUYHbIX (POTO3INEKTPUUYECKUX bGatapei u
(hOTO3NEKTPUUECKUX Fpynn

Mocne npoBefeHNs W3MEPEHUs HaMNpPsHXKEHUs XOMNOCTOro xofa (POTOINEKTPUUECKUX uenei wu
coefuHeHUss WX napaniefbHOo Heob6XOAMMO W3MepWUTb HamnpsdKeHWe XOn0CTOro Xoja B Kaaoi
(hoTOaNeKTpuUecKoii rpynne (eciM UMeroTCcs) U COJHEeYHoW (oToanekTpuueckoii 6atapee B TOM e
nopsifKe, 4To U B POTOSNEKTPUUECKMX Lensx.

Mi3mepeHHble 3Ha4YeHus [OMKHbI GbiTb B npegenax 3 % OT 0XWAAEMOro 3Ha4YeHWus, B NPOTUBHOM
cnydae 9neKTponpoBofKa [OMKHa 6blTb MpoBepeHa U npu HEo6XOAMMOCTVM ucnpasneHa. MoMUMO
HENpaBuNLHON MNONSIPHOCTUM W HEUCNPABHOCTU  W30ASILMM  HEUCNPABHOCTb YCTPOWCTB  3alumTbl OT
nepeHanpsKeHns MOXKEeT CTaTb MNPUUMHON 6GOMee HU3KOro, YeM OXMAANocCb, MOoKasaHus HanpsKeHus
XO/I0CTOrO X04a B C/lyYae C CO/HEeYHOMR (hoToaNeKTpUYecKoin 6atapeein 1 hoTOINEKTPUYECKOI rpynnoii.

MpumeyvaHune —  ®asHoe HaNpsHKeHVE B BUNONSPHON CONHEYHON (hOTOINEKTPUYECKO BaTapee fOMKHO
6bITb OTHOCUTENIbHO C6anaHCMpOBaHO BOKPYr HyAsi C OfHVMM NpefenoM Bblwe Hyns (NONOXKUTENbHbIA) U OfHUM
npeaenom Hwke Hyns (oTpuuatenbHbIiA).

7.6 W3mepeHne ToKa KOPOTKOro 3aMblKaHus

7.6.1 O6bwme nonoxxKeHns

Onsa TOoro 4tobbl B fanbHeliweM yb6efnTbCHA, YTO HET HUKaKMX HEWUCrnpaBHOCTEW B 371eKTPONpoOBOAKe
COMHeYHOWN hoTo3aneKTpuueckoii 6arapen U (HOTOINEKTPUYECKUX MOAynen u apyrue Komnnekryrouwme
feTann HaxogaTcsa B UCMPaBHOM COCTOSIHUM, HEOB6XOAUMO NPOBECTU U3MEPEHUSA TOKa KOPOTKOrO 3amblKaHWs
CO/IHEYHbIX (DOTOINEKTPUYECKUX BaTapeli.

NMonyyeHne TOUHbIX pe3ynbTaToB MNPWU PasnNYHbIX YCNOBUAX OCBELLEHHOCTM — CNOXHbIA npouecc.
PekomeHgyeTcs MCNONb30BaTh 3TOT METOA TONbKO B CTAbU/bHbIX YCNOBUSAX OCBELLEHHOCTU. B cTabunbHbIX
YCNOBUAX AN MNPOBEPKM OCHOBHbIX HEWCMPaBHOCTEN 9SNeKTPOMPOBOAKM, MOXHO CpaBHUTb 3HA4YeHus
N3MEPEHHOro B pa3nnMyHbIX Lienoykax ToKa.

MpepbiBaTb TOKM KOPOTKOrO 3aMblKaHWS B COMHEYHbIX POTO3NEKTPUYecKnx batapesx MoxeT ObiTb
onacHo.

7.6.2 MoTogunka

7.6.2.1 Cnocob6 1

MN3mepeHne TOKa KOPOTKOrO 3aMblKaHus MPOBOAAT MPU HOPMabHOWM Harpy3ke LenuM C MOMOLLbIO
npuKpennatoLLLerocs amnepmeTpa.

[aHHbIA cnocob 3aknwyaeTcs B MNOAKNOYEHUM CONHEYHOW (OTO3NeKTpUYecKon 6Gatapen K
NPYMEHAEMO cXxeMe 1 MCMONb30BaHUN NPUCTErnBaloLLEroca amnepmMmeTpa NS CpaBHEHMA N3MepPeHN Toka
B KaxK[ol Lenouke.

7.6.2.2 Cnocob 2

N3mepeHne Toka KOPOTKOrO 3aMblKaHWs MPOBOAST C NOMOLLbIO MPUKPENAAIOLWEeroca amnepmerpa.

Ecnn B npumeHsemMoli cxemMe MMeLoTCs No6ble UCTOYHUKWU TOKa (Hanpumep, akKymynsatopbl), TO 3Tu
WUCTOYHUKN AOMKHbI OblTb M30AMPOBaHbl W AOMKHbI OblTb MNPUHATEI Mepbl MPEefOCTOPOXHOCTU ANA
npefoTBpaLLeHNs BKIIOYEHUS 3TUX MCTOYHWKOB (BbIKIOYATb MCTOYHUKM M CHOBa WX BKAKOYaTb nocne
N3MepEeHNs AOMKEH OANH COTPYAHUK).
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Lna n3mMepeHuns Toka KOPOTKOro 3aMbIKaHus cnefyeT BbINONHUTb Cneaytowmne LeNcTBUS:

- ob6ecneunTb CONHEYHYIO (POTOSNEKTPUUECKYIO BaTaperd pasbefuHAWUM paspyLuatollyto Harpysky
YCTPOIACTBOM MAW BbIKNKOUaTENeM paspyLuatolleli Harpysku;

- YCTAHOBWUTb KOPOTKOE 3aMblKaHWe MeXAy MONOXUTENbHbIM W OTpuuatesbHbIM BblBOAAMU Ha
noABojsLLeli CTOpOHe BblKNovartens;

- obecneynTb NnapameTpbl NPOBOAHMKA, UCNONb3YEMOTO N5l 3TOT0 KOPOTKOrO 3aMblKaHWs, PaBHbIM Ux
60NbWIMM  HOMWHANBHOTO TOKa Kabens CONHEeYHOW (hOoTO3NEeKTpUYecKol 6atapen u ero HafexHoro
coeAnHeHns (Hanpumep, pe3bboBble CoefuHEHUNSR);

- 3aMKHYTb BCe YCTPOMCTBA OTK/OUYEHUNSA CONMHEYHOWN (hOTOaNEeKTPUUYeCcKon barapeu;

* 3aMKHYTb pa3bejuHsoLWMe paspylualollyo Harpy3ky yCcTpOWCTBa M BblIKIOUaTeENU paspyllatoeii
Harpysku;

- ncnonb3oBaTb MNPUKPeNAsoWmiics amMnepmeTp ANS CPaBHEHUSI U3MEPEHHOro TOKa B KadKaoW
Lenouke;

- NOCNe OKOHYaHWS N3MEepeHns pasopBaTtb paspyLlatoLLyto Harpy3Ky OTKIKOUEeHVEM BbiKtoYaTens;

- Y6paTb KOPOTKOE 3aMblKaHue.

7.6 2.2 Cnocob 3

[aHHblli cnocob wn3mMepeHWss Toka KOPOTKOrO 3amblKaHUs MPUMEHSAIOT, KOrga UW3MepeHue Toka
KOPOTKOrO 3aMblKaHWsi aMmnepmMeTpoM HEBO3MOXKHO.

Ecnn B NnpuMeHsieMoOli cxeMe ecTb UCTOYHUK TOKa (Hanpumep, 6atapen), TO 3TU UCTOYHUKU [OMKHbI
6bITb N30MPOBaHbI U NPUHATLI NO6ble Mepbl NPEeJOCTOPOXXHOCTU, YTOObLI NPEeAOTBPaTUTL BKAKOUEHME 3TUX
WCTOYHMKOB (BbIK/OYATb NCTOYHUKM U CHOBA WX BK/OYaTb NOCNE NU3MEPEHUS JOMKEH OfUH COTPYAHUK).

Lna n3amepeHns TOka KOPOTKOro 3aMbIKaHUs cnefyeT BbINOMHUTL ClejytoLlme jeiicTBUs:

- obecneunTb COonHeYHble (hOTO3NEKTpUYeckne batapen yCTPONCTBOM OTKNIOYEHWUS paspyluatoller
Harpy3Kkoli unu oTKNIoUYeHNEM BbIKNOUaTens paspyLuarolleli Harpysku:

- MOAKNOUYNTb aMNepMeTp MeXAy NONOXKUTENbHbIMU U OTpULATENbHBIMU BbIBOAAMM Ha NoABoAsALLel
CTOpPOHE BbIKNOYarens;

- ob6ecneuntb MNPOBOAHUK W amMnepMeTp paccyYMTaHHbIM TOKOM, PaBHbIM WM GONbLUMM, YeM
HOMMWHa/bHbIA TOK Kabens COMHEeYHOW (hOTO3NEeKTPUYECKON 6GaTapen, U HaJeXHbIM MNOLKIHYEHNEM
(Hanpumep, pe3bboBble cOegnHeHus);

OTK/IHOUNTbL BCE YCTPONCTBA OTK/IHOUYEHUA CONHEYHOM (hOTOINEKTPUUYeCcKon baTtapen;
BK/NHOUNTb OAHY LEnNb;

- 3aMKHYTb pa3pyLualoLLyto Harpy3ky OTKIKYaloLWMM YyCTPOCTBOM UKW BbIKOYaTenem;
N3MepUTb TOK KOPOTKOrO 3aMblKaHus;

- OTK/HOUNTb paspyLUaroLLy0 Harpy3Ky OTKIOYaoLWmM YCTPONCTBOM:

BbIK/OUNUTb Lienb;

NOBTOPUTbL LIArK AN KaxKaoW uenu;

- MNOC/Ne OKOHYaHMA U3MEPEHNS, Pa30pBaTh paspyLUaloLLy0 HarpysKy OTKIHOYEHNEM BbIKOYaTeNs;

- yAanuTb amnepmeTp.

Ecnm ecTb 60/blUMe pacxXOXAeHWs MeXAy TokamMu uenu B cTabuibHbIX YCNOBUSAX OCBELLEHHOCTW,
Lenun ¢ HU3KUM N3MEPEHHBLIM TOKOM AOMXKHbI 6bITb UCCNEA0BaHbl HA HaMYME HEUCNPABHOCTEN.

OnuncaHHble Ccnocobbl U3MepeHUs TOoKa KOPOTKOro 3aMblKaHua TPYAHO MNPUMEHWMbI AN O4YEHb
6ONbLINX COMHEYHbIX (OTOINEKTPUYECKUX 6GaTtapeli Wn3-3a CNOXHOCTM obecnevyeHnsa crabunbHoOM
OCBELLLEHHOCTN 3a BECb NEPUNOL U3MEPEHMS.

[Ana  KPYMHbIX COMHEYHbIX (OTO3NEKTpPUYecKknx OaTapeli BO3MOXHas npouefypa CcOCTOUT B
ncnonb3oBaHuMM cnocoba 1 n cpaBHEHUM ToKa, MOAABAEMOro Ha npumeHsiemyto cxemy B N pas 6onbluero
TOKa OfHOl uenu.

Tam rge HabnwfaeTca 3HaUYMTENbHOE pacxoXKieHue, TOKU AOMKHbI 6bITb CPaBHEHbI HAa YPOBHE rpynn
(mopynen) nT. 4.

[lnA OUEHKM TOKa KOPOTKOro 3aMblKaHUs UCMONb3YIT hopmMyny

Isc EXPECTED = I * Isc MOD* G| *0.95. 7)

rAe IsCexpected - OXXMAAEMbIl/i TOK KOPOTKOIO 3aMblKaHWs CErMeHTa B TecTe;
N - 4YMcno napannenbHO COeAMHEHHbIX Leneli B CerMeHTe BO BPEMS UCMbITaHWA;
G, — oXujaemMoe usnyyeHue Ha CO/HeUHY0 (hOTO3eKTpUYecKyto b6arapeto. KBT/m';
0.95 — nonpaBOYHbIli KO3(PULMEHT.
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MpumeyaHnsa

1 OkngaemMblii TOK KOPOTKOTO 3aMbIKaHUS COMHEYHOM (DOTO3NEKTPUYECKON BGatapen MOXXET ObITb OLeHeH 6onee
TOYHO, €ec/in MMeroTCA AaHHble V|3|\/|epeHvu‘/‘| OCBELUEeHHOCT B M/IOCKOCTW, CAeNaHHble, Hanpumep, C UCnonb3oBaHneEM
nupometpa.

2 ConHe4Has hoTo3aneKTpnyeckasn bartapes MM CerMeHT CONHEYHOM (hOTO3NEKTPUYECKON 6aTtapen JOMKHbI BbITb
M3MEpPEHbI B YCNIOBUSIX HE3ATEHEHWS. NPY AICHOM Hebe 1 Kak MOXHO 6/mKe K NOMyaHIO.

3 TOK KOpOTKOrO 3amblKaHWs KPUCTMYECKMX KPEMHMEBbLIX (POTO3NEKTPUYECKUX YCTPOMCTB ABnseTcs
OTHOCUTENBHO HEeYyBCTBUTENbHLIM K M3MEHEHMAIM TeMMepaTypbl OKpy>KatoLLiei cpefbl B LUMPOKOM Anana3oHe (0T MUHYC
10'C po 40 *C). HeMHOro yBeMUMBaEeTCA C MOBbILLEHNEM TeMneparypbl.

4 POTOINEKTPUYECKNE 3NIEMEHTbI U3 APYrMX MaTepuasoB MOryT ObiTb 60nee YyBCTBUTENBHLIMW K TeMnepatype
WA KOPYTMM YCNOBUSAM, TakUX Kak CneKTpasibHbI cocTas.

5 HekoTopble TeXHONOrMM HOTOINEKTPUHECKUX MOLYNE WMEKOT BpemMs YCTaHOBNEHWS, Mepuoj, Korja BbIXOA
3NEKTPUYECKMX MapamMeTpoB 3HAUUTENBbHO Bblle, YeM HOMWHabHbIE 3HAYeHWs. ITOT (hakT cnefyeT yuuTbiBaTb Mpw
npeobpa3oBaHnn hopMybl 7.

6 VI3MepeHHoe HM3KOoe 3HaYeHVie ToKa KOPOTKOro 3aMblKaHMst MOXKET yKasblBaTb MO0 Ha Hanmuve ypaBHUTENbHbIX
TOKOB 3aMbIKaH1A Ha 3eM/t0 B COTHEYHO (POTO3NEKTPUUECKON baTapee 13-3a HECKOMbKUX 3aMblKaHWii Ha 3em/ito, 6o
Ha 3aTeHeHwue.

Ecnm namepeHHoe 3HaueHne ToKa KOPOTKOro 3aMblKaHWS OKa3a/1oCh BbilLie OXMAAEMOTO, TO 3TO MOXKET yKasblBaTb
Ha APYrylo KOH(Urypauuio COMHEYHOW (hoToaneKkTpuyeckoli 6Garapen, Yem OXvganacb, WM Ha yBenMuyeHvie
OCBELLEHHOCTN Ha CONHEYHOW (hOTO3NEKTpUYECKol 6atapee, He BOCNPYHMMaeMoe NMpaHOMETPOM.

7.7 TIpoTOKON BBOJA B 3Kcnayartayuto

[omkeH O6biTb NOArOTOBNAEH NPOTOKON BBOJA COMHEYHOW (hoTo3anekTpuyeckoli 6Gatapen B
3KcnayaTauuio, B KOTOPOM O/DKHO 6bITb OTPaXKEHO cnefgytoLee:

- MHopMaunsa O COOTBETCTBUM CONHEYHON (oTo3anekTpuyeckol 6artapen cneuyndumkauum (06wmm
napamMeTpam 1 TEXHUYECKMM TpeboBaHMAM), YCTaHOBNEHHOW B JOrOBOPEe Ha MOCTaBKY;

- MH(hOpMaLMs 0 COOTBETCTBMM paboT Mo ycTaHOBKe Tpeb6oBaHWsAM HacTosuwero ctaHgapta uam FOCT
P 50571 B cooTBeTCTBUMU C 6.2.4.2:

- pesynbTatbl C OKOHYaTeNbHbIMU AAHHLIMU W3MEPEHWU HanpsHKeHUsi XONOCTOro Xofa Ans Kakaol
(hoTO3aNEKTPUUECKOW Lenu, rpynnbl U CONHEYHOW (OTO3NeKTpUYecKol 6Gatapen, CBeAeHUss O COCTOSHWMU
3NEeKTPONPOBOAKN COMHEYHbIX (OTO3NEKTPUYEeCcKnx 6arapeil nocne ucnbiTaHuii, BKAKOYAs CBEAEHUA O
NPOBEAEHHbIX PEMOHTE W WUCNpPaBNEHUsIX, OCYLWECTBNEHHbIX MO pe3ynbTataM UCNbITaHuii. Ecnu
NPOBOAUANCH U3MEPEHUSA TeMnepaTypbl, TO 3TU 3HAYEHUA TakkKe [JO/MKHbI ObiTb CBEAEeHbl B TabanLy BMecTe
C (haKTUYECKMMU N OXXULAEMbIMU 3HAYEHUAMU HaNPSHXKEHUS;

- r4e MNPUMEHUMO, W3MEPEHHblEe 3HAYeHWs TOKa OTKIYEHUS W/UNM COMNPOTUBNEHUS 3allnTbl OT
KOPOTKUX 3aMblKaHuii O U nocne NtobbiX N3MEHEHWIA;

- eC/IN M3MEpPEeHUst ToKa KOPOTKOro 3aMblKaHua NPOBOAUINCH B paMKaX OLeHK/M COOTBETCTBUS, TO OTYEeT
0 NpoBefeHUN U3MEPEHUIA, KOTOpbIi JOMKEH cofepyaTb onucaHue npoueaypbl U pe3ynbTaTbl U3MepeHUst
TOKa KOPOTKOrO 3aMbIKaHWs, C ONCUaHWEM COCTOSIHUS 31eKTPONPOBOAKU CONHEYHON (hOTO3NEeKTPMUYECKON
6atapen nocne uWCNbITaHWA, BKAKOYass CBEAEHWS O MNPOBEAEHHbIX PEMOHTE W  UCNpaBNeHUAX,
OCYyLLEeCTBNEHHbIX NO pe3ynbTataM WUCMbITaHWA, TO 3TOT OTYET JO/MKEH 6biTb NpejcTaBneH Bnajenbuy, a
npu He06X0AUMOCT — B COOTBETCTBYHOLLME OpraHbl.

Mpumep NpoTokona BBOAa B aKCMNayaTauuo NnpuBeAeHbl B NPUNOXXeHUN A.

8 Okcnnyatauus/obeny>kusaHue

8.1 O6bwume NonoXxKeHus

B HacToswem pasfene yctaHoBNAeHbl o6wue Tpe6oBaHWa NO MOATOTOBKE K 3Kchayatauuu u
TEXHUUECKOMY OB6CNYy>XMBaHUIO CONHEUYHbIX (HOTOINEKTpUYecKUx 6artapeit. [lMpumepbl Takux npouesyp
npvBejeHbl B NPUNOXKeHUN B.

8.2 be3onacHoOCTb

CnegyeT 06paTuTb BHMMaHWe Ha crnegytouime TpeboBaHMs No 6e30MacHOCTU NpW 3Kcnayatauuv un
TeXHN4eckKomMm OGCI'Iy)KI/IBaHI/II/I COJIHEeYHbIX d)OTOBneKTpI/ILIeCKVIX 6aTape|7|:

- npouegypa aBapuiiHOro OTKIYEHMS.

- cobnAeHe BCexX NpefynpeanTeNbHbIX 3HAKOB;

- BbIKIKOYEHMe CuctemMbl W npepbiBaHNEe TOKOB CO/HEYHbIX (bOTOSﬂeKTpI/I‘-IeCKVIX 6aTape|7| B
COOTBETCTBUM C NPOLEeAypPOil MHCTPYKLMN 3aBepLUeHus paboThbl;
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- pasgeneHue ueny Ha CceKuuy CBEPXHU3KOro HanpshKeHus npyu Heo6XoAMMOCTH;
- npegynpexjeHne o TOKOBEAYLLNX YacTsX, KOTOpble He MOryT 6biTb 06ecToueHbl B AHEBHOE BPEMSI.

8.3 Mpoueaypbl aKcnayatayuy U TEXHUYECKOTro 06CyXnBaHus

ConHeuHble (hOTO3NEKTpUYecKkne bGaTapeu, Kak nNpasuno, He TpPebyrT OCYL,EeCTBNEHUA KOHTPONA B
HOpPManbHOM peXume. Hanbonee BaxHble MpoueAypbl AN COMHEYHbIX (OTO3INEKTPUYECKUX OaTapei
CBA3aHbl C MNEpPeKItYEHNEM U  BbIKIHOYEHWEM MO  4pe3BblHaHbIM  CUTYyaUUsAM ©  TEXHUYECKOMY
o6cnyXKnBaHuio.

Mpoueaypbl aKcnayaTaLmMym U TEXHUYECKOro 06CNy)KMBaHMA LOMKHbI BKAOYaTb cnegytoliee:

- KpaTkoe onucaHue (yHKUMA n paboTbl BCEro YCTaHOBNEHHOro o6opyaoBaHus. Bonee nogpo6Has
nHopmauma gonkHa 6biTb AOCTYNHA B JOKYMeEHTaLn NpoOn3BoANTENS;

- aBapuiiHble 1 aKcnayaTaunoHHble OTKNoYaloLWwme npouesypbl;

- nepuoguyeckme TpebGoBaHUA K TEXHUYECKOMY OO6CNy)XMBaHWIO, BKIKOYas npoueaypbl U rpaduk.
Mpumep rpaduka TeXHNYECKOro o6¢cny>XxmBaHns NpuBefeH B npunoXxexHun b;

- [BOKYMeHTauus npousBoguTenss o60pyfoBaHUA (MUCTbl [JaHHbIX, CMNPaBOYHUKM W T.4.) Ha Bce
noctaensemoe o6opyjoBaHue.

9 3ameHa

Ons kaxXgoh conHeuyHol (hOTO3NEeKTPUYEeCKon batapen NpomM3BoAUTENb AOMKEH YCTAHOBUTL KpUTEPUN
3amMeHbl 060pyaoBaHMs 6atapen.

HekoTopble pekoMeHfauum no KputepuamMm 3amMeHbl 060pyfoBaHuA 6aTapen npuBedeHbl B npumepe
rpauka TexHU4Yeckoro ob6enyxmBaHusa (cMm. npunoxeHune B). Ocoboe BHMMaHue cnegyeT obpauwiatb Ha
n3MepeHne TOKa KOPOTKOrO 3aMblkaHusi COMHEeYHOl (OoTO3aNeKTPUYECKoi 6atapeun, Tak Kak 3TO MOXeT
yKasblBaTb Ha CHWXeHWe NMPON3BOANTENbHOCTU, U AN KOTOPbIX KPUTUYECKNE KPUTEPUU 3aMeHbl MOTYT 6biTb
3ajlaHbl Npu YCNOBUU AOCTYMHOCTU JaHHbIX N0 U3MEPEHNIO OCBELLEHHOCTH.

10 MapKnpoBKa 1 JOKYMeHTauus

10.1 MapknpoBKa 3fekTpoobopysoBaHus

Bce anekTpoo6opyAoBaHWe [OMKHO MMETb MapKUpPOBKY B COOTBETCTBUM C TpeboBaHusiMun
HauMoHaNbHbIX CTAHAAPTOB K MapKMpoBKe. MapKnpoBKa Ao/MKHA 6biTb MCMNONb30BaTh CTAHAAPTU30BaAHHbIE
npegynpexjaroume 3Haku. Npumepbl NpeynpexaaroLmx 3HaKoB NPUBEAEHbI B HACTOSILLEM CTaHaapTe.

10.2 Tpe6oBaHUA K 3HaKam

Bce 3HaKu, HAaHOCUMble Ha CO/MIHEYHYHO (hOTOINEKTPUUECKYIO GaTapero, A0MKHbI ObiTb:

- HecTMpaeMbImu;

- pasbopuuMBbIMU, pa3mMepoM, Mo KpaiHeik mepe, 0.8 M. ecnu ANA ONpedeneHHbIX 3HAKOB He
yCTaHOBNEHO Ap. TPe6OBaHWA (NN CM. NPUMEPbI 3HAKOB B NMPUNOXKeHUN T);

- HaJe>KHO NPUKpPEenIeHHbIMU K 060PpY40BaHUIO M OCTaBaTbCsl BUAUMbIMU MPU 3KCNyaTauyuu:

- MOHATHLIMM 4151 06CNYXKMBAIOLWErO NepcoHana.

MpUMepbl 3HAKOB NPUBEAEHbI B NPUAOXKEHUN T.

10.3 MapkupoBKa pacnpefennteNbHblX KOPOOGOK COMHEUYHbIX (hOTO3NEeKTpUUecknx barapein u
(hoTO3NEeKTPUYECKNX TPYyNnbl

3HakK, cogepxawwuin Tekct «SOLAR DC», pfgomkeH O6blTb MNpUCOEAUHEH K pacnpefenuTenbHbiM
KOpPo6KaM  COMHeYHbIX  (DOTOSNEKTPUYECKUX  bGaTapei N (DOTO3NEKTPUYECKUX  TPYyNbl. Ha
pacnpefenteNbHbIX KOpOOKax MOCTOAHHOrO TOKa W BbIKNOYaTeNaxX [AO/MKHa TakK e OblTb HaHeceHa
9TUKEeTKa, Ha KOTOPOW Ha aHrMiiCKOM u/uan pycckoM fi3blkax AOMKHO 6biTh yKasaHo cnepgytouiee: «Live
during daylight», «<Pa6oTaeT B fHEBHOE BpeEMS».

10.4 MapKnpoBKa OTKAKOYal LWNX YCTPONCTB

10.4.1 O6wume nonoXkKeHus

OTKAoYallLmne ycTpoiicTBa LOMKHbI CojepXXaTb MAEHTUDUKAUMOHHOE 0603HayeHne unm Homep B
COOTBETCTBUMN CO CXEMOW MOAKIOUYEHNS CONHEYHOWN 6aTapewn.

Bce nepekntoyvaTtenn OMKHbI UMeTb YEeTKO yKa3aHHble no3uuun BK/T n BbIK/I.
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10.4.2 YcTpOWCTBO OTK/IOUYEHUSI CONHEYHOW POTOINEKTPUYECKOI bGaTapen

[naBHbIA BblKOYaTeb CONHEYHOW (POTOINEKTPUUECKOWN 6aTapen AomKeH ObiTb CHabXXeH 3HakoM Ha
aHINMNCKOM U/1Un pycCKOM A3blKax Ha BUAHOM MecTe cO cneaytouimm tekctom: «PV array MAIN SWITCH»,
«ConHeyHas ornoanBKTpuusckas 6atapes MNMABHbIA BblKNOYATE/Ib».

10.5 NHhopMaLMOHHbIE 3HaKW, NpegynpeXxaatuime 06 onacHoCTM noxapa

10.5.1 O6wwue nono>xxeHus

Ons  conHeuHbIX (OTOINEKTPUYECKUX Oatapeli, YCTAHOBNEHHbIX Ha 3[4aHusAX, KOTOpble UMeLoT
HanpsbkeHne 6onee 120 B. pAgom c rnaBHbIM pacnpefenutenbHbIM LWUTOM 3[aHuA JONMKeH 6biTb HaHeceH
crneynanbHbli 3HaK. JTOT 3HaK JO/MDKEH cofep)XkaTb HaAnWCb Ha aHrMIACKOM W/WAn PYcCKOM fA3bIKax:
«“WARNING: ELECTRIC SOLAR ARRAY», «BHUMAHWE: conHeuHas poToanekTpmuyeckas batapes» u
yKasaHve 0 ee MEeCTOHaxOX[eHWW. ITOT 3HaK JOMKeH OblTb pa3bopuMBbIM, BbICOTOW MO KpaliHeih mMepe
1.5 m

3HaK JO/KEeH Takke BKNo4YaTb B Ce65 cneayloLllyto UHpopMaunio O CONHEeYHON (hOTO31eKTPUYEeCKOoi
6arapee:

- HanpshKeHne X0N0CTOro X04a;

- TOK KOPOTKOrO 3aMblKaHusl.

NMpumMmeuyaHne — Ha 3Hakax [18 HeBOMbLUMX COMHEYHbIX (DOTOSMEKTPUYECKMX 6Gartapeli ykasaHue
MECTOHAXOXKAEHNS MOXET 6blITb MPOCTbIM, Hanpumep: «Ha Kpbllwe». [Ana KPyrHbIX COMHEUHbIX (OTO3NEKTPUUECKMX
6arapeit MHhopMaLKIsi O MECTOHAXOXKAEHUM JO/HKHA GbITb NPejocTaBneHa NoapoGHee.

10.6 JokymeHTaunsa

Pa3paboTunk (hOTO3NEKTPUHECKOWN CUCTEMbI LOMKEH MOATOTOBUTH CRefylolmne JOKYMEHTbl U KOMuu
[JOKYMEHTOB, KOTOpbIe A0/MKHbI GbITh NepefaHbl Bnajenbly hoTo3NeKTpPUYeCcKo cuctemMsl:

- OCHOBHYHO CXeMy, KoTopas BK/I4YaeT B Ceb6S 3NeKTpUYeckne XapaKTepUCTUKN COMHEYHbIX
hoToanekTpuuecknx 6arapeii, B T. 4. MHoOpmaLmio, Heob6xoanMyk B cooTBeTcTBUM ¢ 10.5;

- LOKYMEHTbl Mo cepTudmkKaLmm (oTo31eKTpUYecKkoli cucteMbl UAN ee 4vacTeli B COOTBETCTBUM C
Tpe6oBaHNsIMM COOTBETCTBYHOLLUX OPraHOB BAACTW U NPejoCcTaBAsieMyo NPON3BOAUTENEM:

- KOMUIO JOKYMEHTa Mo npouejype aBapuiiHOro OTKAKOYEHWS, B T. Y. pacnoNoXXeHne CoOOTBETCTBYHOLLUNX
KOMMYTUPYIOLLIMX YCTPOIACTB;

- KOMUWIO JOKyMEHTa Mo 3KChayataumum n TeXHN4ecKomMy 06Cny>KuBaH1io B COOTBETCTBUN € pa3fenom 8.
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MpunoxkeHne A
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McxogHoe 3HaveHne CooTtBeTcTBME MpumevaHne
[aKHeT

rOCT PM3K 61646.
19)

2,6/scsrc noo
HeT nethekToB
HeT pedexroB

OTCyTCTBME KOPPO3UM
nnm fedextos
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Ta6nunuya A2 — TlpoBepka COOTBETCTBUS COMHEYHbIX (DOTO3NEKTPUYECKUX BGaTapeit TpeGoBaHMSIM HaCTOSILLErO

cTaHgapTa

3awmra ot
nopaxkeHus
3NEeKTPUYECKUM
TOKOM U1
BO3HVMKHOBEHUS
noxkapa

3aimra ot
neperpysKun rno Toky

MonHuesauwmrta n
3aLmra ot
nepeHanpskeHns

Bbi6op n
MOHTa>K

obopyaoBaHus

Bbi6op n
MOHT&XX
obopyaoBaHust

Xapakreprcrika

Cucrema mnsonaupm

Llenouku

pynnbI

Barapen
OrpaHuyeHvie
MecTtonono>keHne

MonHuesawmra

BblpaBHMBaHVe NoTeHuManos

MopknoyeHne netnn

OrpaHuumTeny nepeHanpshkeHms

JKpaHnpoBaHne

TpeboBaHUA K KOMMOHEHTaMm
D3 mogynun
PacnpepenutenbHble KOPOOKU
KoMMmyTaLmoHHbIe ycTpoiicTea
Bunku, poseTkn 1 coeguHuTenn
MpepoxpaHutenu
O6xofHblEe Anoabl
BrokvipytoLupme anogbl
MoHTa>K NPoBOAKN
ONeKTPOonpoBO/Ka Liernoyek

MpoBogka pacnpeaenmTensHoi
KOpOOKY/

PacnonoxxeHve
pacnpegenmtensHol KOpobku

MapKvpoBKa 371eKTPOMNPOBOAKU
Bbi6op Kabens
Pa3mep kabens

M3onauns

CoorBsetctere
fa'Her

VicxooHoe 3HaveHvie MprivevarHe

52

5321534

5.3.215.3.4 (npn
HaImM4mn)

5321534
533
535

PekomeHzoBaHHble TOCT
P M3K 62305-2 n[7]

41215431

PekomeHgoBaHHble 5.4.3.1
1n6.2.6.3

PekomeHgoBaHHbIe 5.4.3.2
16.26.7.1

PekomeH10BaHHble
62.6.7.2

6.1.1
6.1.2 (Npy HanMuUK)
6.1.3 (Npy HanMunK)

6.1.5 (Npn HaMunm)

6.1.6 (Npy HaM4nn)

(
(
(
(
6.1.7 (Npy HaIMunK)

(

6.1.8 (Npu HaMunm)

6.26.4
6.2.65

6.1.2.2

6.2.46

6.14.1

6.1.4.2
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OkoHuaHve Tabnnubl A.2

Xapaktepuctnka

Pa3sbegnHutenu
CermeHtmpoBaHne CHH
3a3zemneHue
QnekTpos
O6opyaoBaHve 3a3emieHns
Cuctema 3a3emneHus
kcnayaraumsa un

TEXHNYECKOe
obeny>knBaHue

Be3onacHocTb 1 NopsgoK

MapkupoBka n
[OKyMeHTaums

MapkumpoBka
O6opyaoBaHue
TpeboBaHus K 0603Ha4eHUAM
PacnpegenvTensHble KOpobku
PasbegnHutenu

[NaBHbI BbIKIHOYaTENb
COMHeYHoI 6atapeun

MHhopMaLmMOHHbIe 3HaKW,
npeaynpexaatoiye 06
onacHoCTH noxapa 6e3onacHocTu
JlokymeHTaums
MexaHnka

BeHTunauua

BeTpoBas Harpy3ka

46

McxopHoe 3HaveHue CootBeTcTBUE

fakHeT

6.1.3.216.2.1.2

6.2.2 (Npy HaMunn)

6.23.1
e.2.3.2
6.233

PekomeHgoBaHHble 8.2

10.1
10.2
10.3
104

104.2

10.5

10.6

PekomeHgoBaHHble

PekomeHpoBaHHblEe

MpumeyvaHne



Mpunoxexve b

(cnpaBo4HoOE)
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MpuMep rpagmka TEXHUYECKOro 06GCNYXKMBaHUS

Ta6nnuya B.1l-— Mpumep rpahmka TEXHNHECKOro O6CNY>KMBaHUS

NoacuctemMbl U KOMMOHEHTLI

BbIBOfbI COMHEUHbIX
OTOINEKTPUHECKNX
6artapei

POoTOINEKTPUYECKNE
Moaynu

MOHTaXK 3/IEKTPOMNPOBOAKU

MOHTaXK 9/IEKTPOMNPOBOAKU

TexHuuyeckoe o6Cny>xnusaHune

MpoBepKa uYnCTOTbI (HaKonneHue
NbUIM UAM  JPYTUX  3arpAa3HSOLLMX
martepuanos)

MpoBepka HaM4nsi BU3yaslbHbIX
neheKToB:

- MepenomMoB:

- MOTEMHEHMS;

- nonagaHus Bnaru:

- LLeNIOCTHOCTU YNNOTHEHWIA;

- KOPPO3UM KOHCTPYKLMM

OcmoTp
YCTPOWACTB:
- FePMETUYHOCTb COEANHEHWI;
- Ha/lMuMe HaKoMIeHHON Boabl;

pacnpegenmTenbHbIX

LLeN0CTHOCTb KPbILLIKMA
YNNOTHEHUS;
LeNoCTHOCTb  KabenbHoro
BXofa w/wwm ynnotHeHus Tpy6 ans
3NEeKTPONPOBOAKY,;
LeNOCTHOCTb  3aKAMHbIX
YCTPOIACTB;

- MpoBepKa 06X0AHbIX ANOJ0B

MexaHuueckasi LLeNIOCTHOCTb
Tpy6 4N ANEKTPONPOBOAKM

M3onaunoHHas
Kabene.  yCTaHOBNEHHbIX
Tpy6onposoja

LieNoCTHOCTb
6e3

PacnpegenutenbHble KOPOOKM:
- FepMeTUYHOCTb COeNHEHNIA;
- HaIMYMe HaKOMNEHHOV BOAbI;

LLeNOCTHOCTb KPbILLKA
YNNIOTHEHUA;
LL€OCTHOCTb KabenbHoro

BXOfa W/Wm ynnoTHeHus Tpy6 ans
3M1EKTPONPOBOAKM &;

LeNIOCTHOCTb  3aKUMHbIX
YCTPOIACTB;

NpoBepKa  GNOKVPYHOLLMX
[MOLOB;

npoBepKa  orpaHuuuTenei

nepeHanpsKeHysi Ha Aerpajaumio

YactoTa

OanH pa3s 3a
KBapTan

1rog

1ron

5nert

5nert

1ron

NpumeyaHue

BbIBOgbI COMHEYHbIX
thoTtoanekTpnyecknx  Garapeii
[OMKHbI BbITb OYMLLEHbI, €cnun
3TO HeObXOANMO

Moaynn ¢ BU3yabHbIMA
Jethektamm cnepyet
[LOMNONHUTENBbHO NPOBEPUTL Ha
3hheKTNBHOCTb "
6e30MnacHoCTb. 4TOObI
onpegenMtb  HEOBXOAMMOCTb
3aMeHb|

Nobble NoBpeXieHHbIe

3KIMbI M 0BXOfHbIE AVOAbI
[0/KHBI 6bITh 3aMEHEHbI

Ntobas noBpeXkaeHHas Tpyba
LNS 2NEeKTPONPOBOAKW [OMKHA
6bITb 3aMeHeHa

No6oi NOBPEXAEHHbI
NPOBOJ AOMKEH ObITb 3aMeHeH

Mobble NnoBpeXxeHHbIe
32KUMbI GNIOKUPYIOLLIMX ANOA0B
" orpaHuunTenv
nepeHanpsXeHnst JOMKHbI ObITb
3ameHeHb|
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OkoHuaHve Tabamubl b. 1

48

MoacucteMbl 1 KOMIIOHEHTBI

QnekTpuyeckne
XapaKTepucTukm

AneKTpuyeckme
XapaKTepUCTUKN

3awmTHbIe ycTpolicTBa

KpenneHusi CTpyKTyp

TexH1YECKoe 06CTyK/BaHIE

3a3emneHve:

- TepPMETUYHOCTb COEANHEHWIA;

- Koppo3us

N3mepeHne HanpshkeHus

OTKpbITOl Lienu

VI3MepeHne TOKOB  KOPOTKOro
3aMblKaHNA
I/I3mepeHMe conpoTtueneHns

n3onaunn B Cyxnx W” BlaKHbIX
ycnoBuax

3mepeHve COMpPOTUBNEHUSA
3a3em/eHvs

M3mepeHne  BO/bT-aMMepHbIX
XapaKTepuCTUK

MpoBepka npefoxpaHuTenel

MpoBepka  BbIKIOUYarenein u
YCTPOIACTB 3aLLMTHOIO OTK/HOUEHWSI

MpoBepka 3aWTbI ot
3aMbIKaHUs Ha 3eM0

MpoBEpPKA  FEPMETMYHOCTM 1
LlelocTHOCTM  GONTOB U [PYrvx
KpEneXxHbIX yCTPoicTB

IMpoBepKa Ha Ha/Mune Koppo3um

Yacrora

1lrog

1lrog

1lrosa

1lros

1rop

5rog

1rop

1ros

1ros

5nert

5nert

MpuvedarHve

B cootBetctBUM C 7.4 N 7.7

B cooTtBeTcTBUM C 7.6

Ecnn nonyyeHHble 3HaveHus
conpoTtusneHns n3onaumm
3HAUNTENBHO CHU3UAKCL {Ha 20
% — 30 % wn 6onee), ocoboe
BHVMaHve [OMKHO 6bITb
YAENeHO N3MEHEHNIO 3HAYEHVs.
Ecnn 3HauveHve conpoTvBneHus
npogomkaert yMeHbLUATLCS,
HeobXxoaMMo npoBepuTL
NPOBOJKY W YCTaHOBKY

FOCT P M3K 61829

B cootBeTtcTBUM C 7.7
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Mpunoxexve B
(cnpaBo4HoOE)

3ameHa

DOTOINEKTPUYECKME  MOAYIM U KOHCTPYKUMM  [O/KHbI  ObITb  3aMeHeHbl B C/lyyae, €eCciu CuMTaroTCs
Hebe3onacHbIMU. 3TO MOXKET NPOM30ITU 13-3a IKCTPEMAbHBLIX KIMMATUYECKMX YCNOBUIA, MO UCTEYEHUW BPEMEHU U 13-
3a KOpPPO3uN MaTepuanoB KOHCTPYKLMM.

PaccmoTpeHne BO3MOXHOCTY 3aMeHbl (hOTO3MEKTPUYECKUX MOfYyNei Npoucxoaut B cryvae, eciv OHW 60nblue
HENPUrofAHbI AN1S1 UCMONb30BaHNSA. ATO MOXXET NPOUCXOAUTD:

- Nocne OKOHYaHUA CPoKa Cy>Kobl;

- Mocne OKOHYaHUs rapaHTUIHOrO cpoka CyXobl;

- MO MpUYMHE obecneyveHnst NIoXMX yCnoBuii paboTbl.

®OoTO3NEKTPUYECKME pacnpejenmTebHbie KOPOOKN MOryT 6bITb NOABEPYXKEHbI OTKa3aM M3-3a KOPPO3UN 1 JOMKHbI
6bITb 3aMeHeHbI N0 Mepe HE06X0AVMOCTH.

Mpun 3ameHe POTOINEKTPUUECKOTO MOAYNSA NN BCEW CONHEYHOW (POTOINEKTPUUECKON baTtapen BadkHO, YTOOb;

- conHeyHas hoToanekTpuyeckas 6arapes 6bina OTKIOYEeHa B COOTBETCTBUM C HagexXallei npoefypoii;

- Nto6ble LENOYKM HU3KOrO HanpsKeHWs B CONHEYHOW (hOTO3NEKTpUYeckol 6atapee 6binvM cOCTaBneHbl U3
OTAeNbHbIX cekumii CHH;

- 3aMeHa ocyLecTBAsANach KBaMhULMPOBaHHLIM NEPCOHaNoM,;

- (hOTO3NEKTPUUECKUNIA MOAYb UM BCA CONHEYHast hoToaneKkTpuyeckast 6arapest 6bi1 3aMeEHEHbI MEXaHUYECKN
1 3NEeKTPUYECKM COBMECTUMbBIMU YaCTAMM.
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Mpuno>xeHne I
(cnpaBou4HoE)

Mpnmepbl 3HaKoB

3Haku, oba3arenbHble 415 Pa3MELLEHUSI HA CONHEYHOM (HOTO3NEKTPUYECKON GaTapee, NPUBELEHbI HA PUCYHKaX
r1— r.s.

SOLAR DC

PucyHok .1 — [MpuMep 3HaKa Ha pacnpefenuTtensHOl KOpo6Ke CONHEeUYHbIX (hOTO3NEKTPUYEeCcKnx barapei
(cm. 10.3)

MAIN SWITCH FNABHbIV BbIK/TIOYATENb

PucyHok .2 — Tpumepbl 3HaKa, pacrnonaraemMoro Ha rnaBHOM BblKNOUYaTene CoNHeYHbIX
hoToanekTpnyecknx b6atapeii (cm. 10.4.2)

S

FI FI-TRIP 4ClL n
WARNING ARRAY ON RoOF  LL|

7-Y\v 'yviv $5"

20V DA 20V 0A

PucyHok 1.3 — T[pumepbl 3Haka, WHhOpMUpylOLWero 06 OMacHOCTM BO3HUKHOBEHUSA MoXapa Ha
rnaBHOM pacrnpejenutenbHOM WwuTe 3aHusa (cm. 10.5.1)
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edoLBUANODIE €89 € < nauaN XIGHAauauledel INOUIUh O MMHaKBALEH WoMEVHXdagad eH nadelreg amidahndisreoLot SI9HhaHL0D € uehAu) —¢'f ehinuvge |
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wodoLsuAnAide 9 nneuuAdls nnmxoahmdiareoLod
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Mpuno>keHne E
(cnpaBo4HoOE)

[BoliHoe nepeknoueHre B CONHEYHOWN (hoToaNEKTpMUECKol 6atapee

E.1 BeefeHne

E.1.1 O6wme nonoXkeHns

MpuunHbl, TpebytoLuye BKIKOYEHUS ABOMHOIO NoAkoca CONHEYHOM (hOTOINEeKTPUYECKO 6aTapen, 3aBUCAT OT Tina
thoToanekTpuyeckoi cuctemMbl. B HacTosiLLleM MPUNOXEeHUM PacCMOTpeHbl ABa Tvna (HOTO3NEKTPUYECKMX CUCTEM:
He3a3eMreHHbIe 1 3a3eM/IEHHbIE.

E.1.2 He3a3eMneHHble cUCTEMBbI

ﬂgg Eue H BKNOUaTENN BO BCEX aKTMBHbLIX NMPOBOAHUKAX JOMKHbI COOTBETCTBOBATbL oCTP

ﬁ&lﬂ% %ﬁg% pacnpocTpaHsieTcsa Ha Bce cucteMbl o0 1000 B nepemeHnHoro Toka u 1500 B
NOCTOSAHHOTO TOKa, @ 3HauUT BKOYAET B CE6A 1 CUCTEMbI CBEPXHM3KOTO Y HU3KOIO HanpsiKeHWIA.

JomkHa 6bITb 06ecneyeHa BO3MOXHOCTb OTAENEHWNA KavKAOM Lieny OT KavKoro 13 NuTalolwyxX MPOBOAHUKOB MOA
HanpsbkeHnem. OTfensiowme  YCTpolicTBa [OMKHbI 3(MMEKTVBHO OTKIKOYATb BCE MNUTAlOLME MPOBOAHUKU MOf
HanpsKeHMEM OT COOTBETCTBYHOLLE Lienn (HacTosiee TpeboBaHMe He PacnpoCTpaHAeTCsa Ha NiaBatoLLpe CUCTEMbI).

E.1.3 3a3emMneHHble cucTemsbl

B Chyyae C 3a3eM/NieHHbIMU cnuctemMamm ,U,ByXI'IOﬂIOCHbIVI BbIKNOUaTeb 06593aTeNbHO AO0mKeH ObITb yCTaHOB/IEH B
CTaHApTHYIO COMHEYHYIO (DOTO3NEKTPUYECKYHO BaTapeto 1 ToUKa 3a3eMneHns 4158 CUCTeMbI JOMKHa pacrnonararbCs Ha
CTOPOHE [NaBHOMO BbIKIOYATENA CUCTEMbI CONHEYHOV (POTO3NEKTPUUECKOW GaTtapen. Ecan 3amblkaHve Ha 3emio
pa3BMBaeTC B COMHEYHOWN (POTO3NeKTpUYecKoli 6Gatapee, TO 3TOT BbIKMOYaTENb — €AVMHCTBEHHOE 6Ge3onacHoe
CPeACTBO NpepbIBaHVA LMPKYAALMM TOKa KOPOTKOrO 3aMbIKaHMS.

E.2 AHann3 3amMbIKaHUs Ha 3eM/0

E.2.1 O6wme nonoxxeHus

B aTOM NpunoXXeHnM Hambonee HebnaronpusiTHbIM BapuaHT YCNOBWIA OTKa3a CONMHEYHOM (hOTO3NEKTPUYECKON
6arapen aHanM3mpyeTcs 415 3a3eMIEeHHbIX M COMHEYHbIX (hOTO3NEKTPMUYECKMX GaTaperi, BKIHOYEHHbIX napaniensHO
OCHOBHOMY WICTOYHWKY MUTaHuA. Takoke aHaiM3upyroTCs 3HAYEHUA TOKa 3aMblKaH/A MakKCUMabHOM TOKOBOW 3aluuThl,
nony4eHHble Npy Havbonee He6naronpPUSTHOM BapyaHTe.

AHanM3 NpoBefieH AN cnyyaes POTOSNEKTPUUECKMX Lieneli C cepueil 13 YeTbipex (hoTOINeKTPUUECKUX MOAYNE,
OfHaKO OH crnpaBeMB A5 NO6Oro ynucna nocnefoBarensHO COeAMHEHHbIX (POTO3NEKTpPUUECKMX mMogyneli. Kpome
TOro, 3aMblKaHVe Ha 3eMI0 CYUTAETCA C HyNeBbIM MOMHLIM COMPOTUBAEHWEM, B Clyvae, Korja TOKM KOPOTKOro
3aMbIKaHVA ABNAKOTCA CaMbIMU BbICOKMMU.

E.2.2 ConHeuHble (oTO3NeKTpUYeCcKne bGaTtapen, BK/KOYEHHble napasneNbHO OCHOBHOMY WCTOYHUKY
nutaHnsa

B conHeuHbIX OTO3NEKTPUHECKUX GaTapesix, BKIKOYEHHbIX MapaniebHO OCHOBHOMY WCTOYHWKY MUTaHWS, HeT
coefvHeHnss ¢ 3emneld, NoaToMy OAHO 3amblKaHue Ha 3eMN0 He CO34aeT HUKaKMX TOKOB KOPOTKOro 3aMblKaHus (CM.
pucyHkn E.1 n E.2). EfMHCTBEHHAs BO3MOXHOCTb BO3HWKHOBEHWS TOKA KOPOTKOTO 3aMblKaHUA NPy COeAVHEeHUU
CONHEYHOV (hOTOINEKTPUYECKON GaTapen € 3eMneil — 3TO BO3HWKHOBEHME TOKa KOPOTKOrO 3amblKaHUs Ha 3eMo B
Cy4aB BTOPOro 3aMblKaHUsA Ha 3eM/I0 MW B ClyYae KacaHus YenoBeka NPOBOAHNKOB U 3eM OfHOBPEMEHHO.
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PricyHOK E.1 — ConHeuHast (poToaneKTpuyeckas 6arapesi, BKIOUeHHasi NapainebHO OCHOBHOMY UCTOUHUKY NUTAHUS,
pa6oTaeT B TOUKE ONTUMA/TLHON MOLLHOCTM

Ecnn pasBMBaeTCA €AVHCTBEHHOE 3aMblKaHMe Ha 3eMI0, CUCTEMA He BbIKIHYAETCs, TOKU CONMHEUHbIX
thoTOaNEKTPUYECKNX BaTapel ocTatoTcs TeMU Xe. MPpY YCIOBUK, YTO CUCTEMA PeryimpoBaHus MOLLHOCTU He JOMyCcKaeT
MPOXOXKAEHVSI TOKOB KOPOTKOrO 3aMblKaHVsi Yepe3 ee CWUMOBble LM CO CTOPOHbl Harpy3ku B CTOPOHY COJHEYHOM
thotoanekTpuyeckoi 6atapen. Ecnn ectb anekTpyyeckas U3onaums Mexay CONHEYHOM (hoToaNeKTpuYecKoi barapeeli
M Harpy3kamy Mo nepemMeHHOMY TOKy, B GONbLUMHCTBE Cy4aeB cUCTEMA MOXET Npojomkatb paboTtarb, HO 3TO
CTaHOBUTCS HeGe30MacHbIM, TaK Kak CO/HeuHasi (oToaneKkTpuyeckas 6arapes 60/blie He BKHYeHa napainefibHo
OCHOBHOMY MCTOYHUKY MUTAHVSI U YBEUUMBAETCH PUCK MOPADKEHUST SNMEKTPUHECKUM TOKOM U TOKOB 3aMbIKaHVSi Ha
3eM/Il0 3a CUET BTOPOro 3aMbIKaHusi Ha 3eMJIHO.

n-0-e

PricyHOK E.2 — ConHeuHast (poToaneKTpuyeckasi 6atapesi, BKIOUeHHasi Napaine/bHO OCHOBHOMY UCTOUHUKY NUTAHUS,
C OfHVM 3aMbIKaHVEM Ha 3eMI0
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Ecnn passuBaeTcsi BTOpOe 3aMblKaHve B COMHEYHOV (hoTosneKTpuyeckoli 6atapee, TO KOHTYp 3a3eMIeHVst
3aKpbIT, YTO MO3BONSET TOKaM 3aMblKaHVA Teub B NPOBOAKE COMHEYHOV (hOTO3NEKTPUYECKOWN 6atapen (CM. PUCYHOK
E-3).

Mpw HencnpaBHOCTM Ha pucyHKe E.3. B 3 cermeHTe hotoanekTpuyeckoro moayns uenu Ne 3 npon3oLuno Kopotkoe
3aMblKaH/e 1 ocTaslbHble (PoTo3NeKTpuyeckne Moaynu B Lenn Ne 3. coefHeHbl napannensHo ¢ uensmu Ne 1u 2. 310
npuvBefeT K 3HAUYUTENbHOMY CHIDKEHWIO HanpsKeHWsi COMHEYHOl (hOoTOaneKTpuyeckol Gartapeun, BecbMa BepOSiTHO,
cucTeMa perynmpoBaHmns MOLLHOCTU OTKIOUUT cebs OT CONHEeYHON (hOTO3NEKTPUYECKOON GaTtapen W, Takum obpasom,
CoNHeYHas (hoTO3NeKTpMYecKasi 6arapes OCTaHETCs PA3OMKHYTOM.

W =0- 98-

PuicyHoK E.3 — ConHeuHast (poToaneKTpuyeckas 6arapesi, BKIoUeHHasi napaiienibHO OCHOBHOMY VCTOUHMKY NUTaHUS.
C ABOIHLIM 3aMbIKaH/EM Ha 3EM/I0

doTtoanekTpuyeckunii Mogynb MM UMeeT MONOXKUTENbHOE CMELLEHNe HanpshkeHus, KOTopoe 6orblue, Yem
HanpsbKeHre XON0CTOro xopa. TakvM 06pasoM, (OTO3NeKTpUYecKniA Mofynb paboTaeT BO BTOPOW YeTBEPTU CBOEei
BO/bT-AMMEPTHON XapaKTepUCTUKN HU3KOro HanpsbkeHust (T.e. TOK 4Yepe3 Hero oTpuuaTtebHbli M OH BbIHY)>KAEH
paccevBaTb MOLLHOCTb, NepejaBaeMyto no PoTO3NEKTPUHECKUM Lensam 1 u 2).

MockonbKy HanpskeHue (hoTO3NEKTPUUECKMX Leneil 1 n 2 cnafaeT, UX BbIXOAHONM TOK yBenMumMBaeTcst NpyMepHO
Ha CBOM 3HaYeHUs KOPOTKOro 3amblkaHus. Ecav npejnonaratotcs cTaHgapTHble YCNOBUS VCTIbITaHWIA, TO obpaTHbIii Tok
Yepe3 Mogynb Ms.i NpyMepHO paseH ABOHOMY :&

TOK yyacTka Lenoukv Kabensi, coegvHsowmii mogyns M3L ¢ oTpuuaTenbHONM LUMHOW Takke paBeH ABOVHOMY
he y.0y

O6parTHbIi TOK Yepes (hoTO3NEKTPUHECKUIA MOy b €3 y4acToK kabens Lenn, KOTopblii COenHAET ero ¢
oTpULAaTeNbHOW  LUMHOW, MOBbLICUTCS MPUMEPHO Ha IYH, ANA KadKgoli  AOMOAHWTENbHON  napannensHol
(hOTOSNEKTPUYECKON Lieny B KOHTYpe.

Ecan HemcnpaBHOCTM NPOU3OLYL B MECTax COMHEUHON (hoTO3NeKTpUUecKoli 6artapen, kak nokasaHo Ha pUcyHke
E.4. TO hoToaneKTpnyeckuii Mogynb bIN 6bl BbIHY>KAEH paccevBaTb MOLLHOCTb, Nepejasaemyto Mo uenovkam 1 u 2
1 yyacTKy, COEAMHSIIOLLIEMY €ro C MOMOXKUTENbHOW LUMHOM, He JoMycKas neperpy3kn. 3To 03Ha4aeT, YTO MaKChMasbHast
TOKOBasi 3allmTa B He3a3eM/IEHHbIX CONMHEYHbIX (POTOINEKTPUYECKUNX BaTapesx B ClyyasB HEOGXOANMOCTY JOMKHA ObiTb
yCTaHOB/IeHa Kak Ha MOoNOXXUTENbHbIE, Tak U Ha oTpuuaTebHble Kabenm CooTBETCTBYHOLLEV CXeMbl.
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PucyHok E.4 — ConHe4dHas hoTo3anekTpuyeckasn barapes, BKIHOHEHHAs napanienbHO OCHOBHOMY MCTOHYHUKY NUTaHWS,
C ABOViHbIM 3aMbIKaHNEM Ha 3eM/H0

E.3 3asemiieHHas conHeuHasi (hOToaNeKTpuueckas Garapes

B 3a3eMneHHbIX CONMHEYHbIX (DOTO3INEKTPUYECKMX BaTapesx y)ke ecTb COeAvHeHWs C 3eMneil U NyTb ANs TOKOB
3aMblKaHUS Ha 3em/to, MO3TOMY OfHO 3aMblkaHvie Ha 3eMI0 WM KacaHus YenoBeka MNPOBOAHVMKOB W 3eMin
0[HOBPEMEHHO ByaeT NPOU3BOAMTL TOKM 3aMbIKaHUS Ha 3eM/IO, TEKYLLME B CONHEYHO (hOTO3NeKTpUYecKo barapee.

Hanbonee HeGnaronpusiTHbIA BapyvaHT CLUEHapVsi 3aMblkaH/st Ha 3eMIl0 A1 3a3eM/IEHHbIX COMHEYHbIX
thoToaneKTpuUeckux 6atapeii TOT e camblid, Kak U NpeAcTaBneHHbIl Ha pucyHke E.4. Pa3Huua 3aknioyaeTcsi B TOM. UTO
MOAK/IOYEHNE K 3eM/ie OTPMLATENbHOrO MPOBOAHMKA Kabensi CONMHeYHON (hoTOo3neKTpuyeckoli 6atapen siBnseTcs He
OLLMGOYHBIM, a NPeAHaMEPEHHbIM.

AHanM3 y3na M GOMbLUMHCTBA HaOMOAEHWN, CAenaHHbIX ANA MAaBaloWero ciayyasi, crnpaBedwBbl, 3a
UCKNIOYEHEM MocnefHero. B cnyyae 3a3emneHuvsi, (hOTO3MeKTpuyeckas Lenb KabenbHbIX CEermMeHToB, KoTopast
NOAKIHOYaETCA K OTPULATENbHON LUMHE, HE MOXET ObiTb MEperpy>keHa OfHVM WM HECKONbKMMM 3aMblKaHUSIMA Ha
3emio.

E.4 MocneacTBnA 0T MakCMa/lbHOM TOKOBOW 3aLUmTbl

E.4.1 O6wue nonoxxeHuns

MakcrmanbHas ToKoBasi 3aluTa ANA COMHEUHbIX (POToaneKTpuieckux barapeil Tpebyetca B psge cryvaes s
obecneyeHns 6e30MacHOCTN CUCTEMBI B Cllyvae 3amMblKaH/si Ha 3eMITHO.

E.4.2 KonnyecTBo Leneii

Ecnn yunTbiBalOTCA XapaKTepUCTVKM 3aMbIKaHVsi Ha 3eM/t0, TO MOXHO YBWUAETb, YTO MakCvMa/ibHas TOKOBas
3almTa HeymMecTHa, Korja ecTb MeHee Tpex napavinenbHbIX Lenei n HeT 6atapeit akkyMynsTopa, npu ycrnoBuu, 4To
(hoTO3NEKTPUUECKME MOZYNN CMOCO6HBI BbIAEPXKVBATL 06paTHbIV TOK. paBHbI MX TOKY KOPOTKOTO 3aMbIKaHVS.

Kponto TOro, npy Tpex napannenbHO MOAKTOYEHHbIX LEnsx W YCTPOWCTBaX MaKCHMaIbHOM TOKOBOW 3alLyThl,
YCTAHOB/IEHHbIX B KaKOM Lienun, OHX He ByAyT OTKIoYatbCsl, ecnin /<45 B 2 pasa 6onblue NBnpu ycnosusix He
yBeNMUMBAIOLLIECA OCBELLEHHOCTW. TakMM 06pa3oM, B 3TOW cuTyauum u B Hambonee HebnaronpusTtHOM BapuaHTte
3aMblKaH1A Ha 3eM/to, NpejcTasNeHHOM Bblllie, (POTO3NEKTPUYECKME MOAYNU ByAyT noasepratbcsi 06paTtHbIM TOKaMm,
NPUMEPHO B fjBa pa3a 601bLUMM MX HOMUH&/IbHOTO TOKa KOPOTKOrO 3aMbIKaHUS.

E.4.3 XpaHeHue 6atapeii

Ecnn  npucyTctByeT akkymMynsTop, TO OH  CrocobeH ob6ecneuntb neperpy3ky MPOBOAKWA — COMHEYHOM
(hOTO3/IEKTPUYECKOV 6aTtapen U KOMMOHEHT HEe3aBMCMMO OT MeCTa HEeMCNpaBHOCTU WM KOMMYecTBa napainenbHo
COefMHEeHHbIX Lienei.

E.4.4 Inopbl

Brokvipytole anofbl He ABNAIOTCSH HafeXXHOM 3alluMTo OT O6pAaTHOro ToKa, MOTOMY UTO OHM YacTo He jaroT
pesynbTata B peXXumMe KOPOTKOrO 3aMblKaHysi. Vcnonb3oBaHne 6/I0KMpYOLMX AVOA0B B HAacTosiLLee BPeMs OrpaHN4eHo
[ON5 NpefoTBpaLleHns paspsaky akkyMynsaropa oT He3apshkeHHOW CONHeYHOl (PoToaNeKTpuyeckon barapen Houbto. Nx
npuMeHeHve cnegyeT nsberarb, NOCKO/bKY OHU SIBASIKOTCA MCTOYHMKOM C60€eB 1 MoTepb MOLLIHOCTY.
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Mpunoxxexne A
(cnpaBo4HoOE)

CBejJleHMs 0 COOTBETCTBUN CChIIOUYHbIX HALNOHANbHbBIX M MEXXIoCyAapCTBEHHbIX
CTaHAapTOB MeXAyHapoAHbIM CTaHgapTamM, UCMO/Mb30BaHHbIM B KayecTBe
CCbINIOYHbIX B NPUMEHEHHOM MeXXAyHapOAHOM AOKYMeHTe

Ta6bnnuya JOA

0O603HaYEHNE CCbITOHYHOMO HALWIOHABHOMO
MEXKTOCYAaPCTBEHHOIO CTaHaapTa

FOCT P 50571.3-2009

FOCT P 50571.5.53-2013 /M3K
60364-5-53:2002

FOCT P 50571.5.54-2011/M3K 60364-
5-54:2002

FOCT P 56124.1-2014 (IEC/TS 62257-
1:2003)

FOCT P 56124.5-2014 (IEC/TS 62257-
5:2005)

FOCT P M3K 60050-195-2005

FOCT P M3K 60050-826-2009

FOCT P M3K 60287-1-1-2009

FOCT P M3K 60287-1-2-2009

CreneHb
COOTBETCTBMA

1OT

10T

10T

MOD

MOD

0T

10T

10T

1oT

0603HauEHViE 1 HAVIMEHOBAHVIE CCbIIOYHOrO
MEsKIyHaPOIHOrO CTaHaapTa

M3K 60364-4-41:2005 « HU3KOBO/IbTHbIE
aNeKTpoycTaHoBKW. YacTb 4-41. TpeboBaHus Ans
obecriedeHns 6e3onacHOCTU. 3awmta OT  MOpavKeHUst
3NEKTPUYECKUM TOKOM»

M3K  60364-5-53:2002 A9neKTpuyeckne  ycTaHOBKM
30aHWIA. Yactb 5-53. Bbi6op ] yCTaHOBKa
aneKkTpoobopyaoBaHusa.  M3onaums,  KOMMyTaLMOHHas
annaparypa v MexaHn3mbl yrnpasneHus»

M3OK  60364-5-54:2002 «3neKTpuyeckne YCTaHOBKU
3AaHWIA. YacTb 5-54. Bbi6op " MOHT&X
3NeKTpoobopyaoBaHusA.  3asemnstolme  YCTPONCTBa,
3alWMTHbIE MPOBOAHUKA W MPOBOAHVKW  YpaBHMBaHUSA
noTeHumasios»

M3KITC 62257-1:2003 «'MépnaHble CUCTEMBI
HebOoMbLIMX pasMepoB C BO30GHOBMSEMON 3Hepruen,
npegHasHaveHHble ANA  CeNbCKOW  aneKTpudmkaumn.
PekomeHpaumn. Yactb 1. Obuiee BBefeHve 8 ceputo
ctaHgapTtoB IEC 62257 ansi cenbCKoi aneKTpudmkaumm»

M3KITC 62257-5:2005 «népugHble cucTeMbI
HeGOoMbLUMX pa3mMepoB C BO30GHOBMSEMON 3HEpruen,
npegHasHayeHHble N5 CeNbCKOl  aneKTputmnKaLmn.
PekomeHgaummn. Yactb 5. 3awmrta OT  OnacHocTu,
CBA3aHHON C 3NeKTPU4ECTBOM»

M3K 60050-195:1998 «MexxayHapoaHbIii
3NEKTPOTEXHUYECKNI cnoBapb. YacTb 195. 3azemneHve n
3alumTa OT NOPadKEeHUs ANEKTPUYECKUM TOKOM»

M3K 60050-826:2004 «MexayHapoaHbIii
3ANEeKTPOTEXHNYECKMIA cnosapb. Yactb 826.

JneKTpruYecKme yCTaHOBK»

M3K  60287-1-1(2006) «Kabenu 3NeKTpuyeckue.
BbluncneHne HomMuHanbHOro Toka. Yactb 1-1. YpaBHeHus
HOMWHa/IbHbIX ~ TOKOBbIX Harpy3oK (Mpu  100%-HoM
KoathmLmeHTe Harpy3ok) U pacyeT notepb. O6lime
NONOXKEHUS»

M3K  60287-1-2(1993) «Kabenu  anekrpuyeckue.
BbluncneHve HomMuHanbHOro Toka. Yactb 1. YpaBHeHus
HOMWHaNLHOro Toka (npy 100% Ko3dhruMeHTe Harpy3Ku)
1 pacyeT notepb. Pasgen 2. KoathumumeHTbl notepb Ha
BUIXPEBbIE TOK/ B 060/104KE 4151 ABOMHBIX Lieneli niockoi
KOHurypaumm»
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OKOHuaHune Tabnuuybl JA

0OB603HAHEHIE CCLIIOUHOMO HALYIOHANEHOTO,
MESKTOCY/BPCTBEHHONO CTaHaapTa

FOCT P M3K 60287-1-3-2009

FOCT P M3K 60287-2-1-2009

FOCT P M3K 60287-2-2-2009

FOCT P M3K 60287-3-2-2011

FOCT P M3K 60287-3-3-2011

FOCT P M3K 61140-2000

FOCT P M3K 61643-12-2011

FOCT P M3K 61646-2013

FOCT P M3K 61730-1-2013

FOCT P M3K 61829-2013

FOCT P M3K 62305-2-2010

FOCT 14254-96

CreneHb
COOTBETCTBUA

o1

1oT

o1

o1

o1

oT

o1

MOD

0O603Ha4YeHVe 1 HaViMEeHOBaHVIE CCbIOYHOMO
MeXXIyHapOaHOro CtaHaapTa

M3K  60287-1-3(2002) «Kabenu  anekTpuyeckue.
BbluncneHve HoMUHaIbHOro Toka. Yactb 1-3. YpaBHeHus
HOMVHa/bHbIX  TOKOBbIX — Harpy3ok (npu  100%-Hom
KoahrumeHTe Harpy3ok) " pacuet noTepb.
PacnpepgeneHne ToKa Mexay napannenbHbIMn
OfIHOXKN/bHBIMMN Kabenamm n  pacyer norepb
LPKYNMPYHOLLIErO TOKa»

M3K  60287-2-1(1994) «Kabenu  anekTpuyeckue.
BbluncneHve HomMUHanbHOro Toka. Yactb 2. Tennosoe
conpotvBneHne. Pasgen 1. BbluucneHve TennoBoro
COMNPOTUBIEHUAY

M3K  60287-2-2(1995) «Kabenun 3neKTpuyecKme.
BbluncneHvne HOMUWHa/IbHOroO TOKa. YacTtb 2.
HarpeBoctolikocrb. Pasgen 2. Metog pacyeta
KO3(MMLMEHTOB YMEHbLUEHVSI  AOMYCTUMOWN  TOKOBOWA
Harpyskv Ana rpynn BO34yLUHbIX Kabenew c 3awumtoli ot
CO/MIHEYHOTO U3/TyYeHNs»

M3K  60287-3-2(1995) «Kabenun 3ANeKTpUYeckue.
BbluncneHve HomuHanbHOro Toka. Yactb 3. Pasgensl,
Kacarolmecss  ycnoBuid - akcnnyataumn.  Paspgen 2.
OKOHOMMYECKasi  ONTMMM3auMs  pa3mMepa  CUIOBbIX
Kabeneii»

M3K  60287-3-3(2007) «Kabenun 3ANeKTpuyeckue.
BbluncneHve HoMuHanbHOro Toka. Yactb 3-3. Pasgensl,
KacatoLpecs ycnoBuii aKcnnyaraymm. Kabenn,
nepecekaroLLyie BHELLHME VCTOYHMKN Tenna»

M3K 61140 — 97 «3awuta OT MopaKeHus
3MEKTPUYECKUM TOKOM. O6LLme acneKTbl, CBA3aHHble C
3/IEKTPOYCTAHOBKaMM Y 3/1eKTPO060pPYyJ0BaHNEMY

M3K 61643-12:2002 «HU3KOBO/bTHbIE YCTpO/CTBA ANSA
3aUmTbl OT UMMYNbCHBIX MNepeHanpskeHuin. Yactb 12.
YcTpoiicTBa 3aLlmTbl OT UMMNYNbCHBIX NepeHanpsPKeHN B
HW3KOBO/bTHBLIX CUNOBbIX pacnpeaenuTeNibHbIX cuctemMax.
MpVHUMNbI BbIGOpA 1 NPUMEHEHWS»

M3K  61646(2008) «Mogynn  oToaneKTpuyeckmne
TOHKOM/NIEHOYHbIE AN Ha3eMHOro NpUMEHEHNS.
KBanmgmkaLmoHHas oLeHKa KOHCTPYKLUMY 1 YTBEPKAEHWE
no o6pasuy»

M3K 61730-1(2004) «ATTectaums hoToraibBaHN4eCKoro
Mogynsi Ha 6e3onacHocTb. Yactb 1. TpeboBaHus K
KOHCTPYKLW»

M3K 61829(1995) «baTtapeu oToanekTpuyeckme u3
KPUCTaNIMHYECKOTO KPEMHUS. M3mMepeHne BonbTamnepHbIX
XapaKTepUCTUK B MOEBbLIX YCNOBUSAX»

M3K 62305-2:2010 «3awmra OT MOAHMK. YacTb 2.
MeHepKMEHT puckan»

M3K 529-89 «CteneHn 3awutbl, o0b6ecrnevmBaemMble
obonoukamu (Kog IP)»

MpumeuyaHune — B HacTosilelt TabamLe UCMONb30BaHbI CAEAYIOLLME YCNIOBHbIE 0603HAUYEHUSI CTENEHN

COOTBETCTBUA CTaHAaPTOB:

- FOT — wngeHTNYHbIEe CTaHaapTbI:

- MOD — moauu1umpoBaHHbIe cTaHaapTbl.
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Bubnuorpadus

TMepUAHbIE  CUCTEMbl HE6OMbLUMX — Pa3vepoB  C  BO30GHOBNSIEMON  SHEprvel,
npefHasHaueHHble 15 CEeNbCKON  anekTpudmkaumn. PekomeHgaumu. Yactb 9-3.
BcTpoeHHasi cuctema. ViHTepdeiic nonb3oBarens

(Recommendations for small renewable energy and hybrid systems for rural
electrification. Part 9-3. Integrated system. User interface)

TMepUgHbIE  CUCTEMbl HE6OMbLUMX — pa3vepoB  C  BO30GHOBNSIEMON — 3HEprviel,
npefHasHaueHHble 15 CEeNbCKON  anekTpudmkaumn. PekomeHgaumu. Yacte 9-4.
BcTpoeHHasi cucTeMa. YCTaHOBKa Mo/ib30BaTtenst

(Recommendations for small renewable energy and hybrid systems for rural
electrification. Part 9-4. Integrated system. Userinstallation)

MMbpugHble  cUCTeMbl HEGOMbLUMX  pa3MepoB C  BO30GHOBNSEMOWA  3Hepruei,
npegHasHayeHHble A1a  Cenbckol anekTpudmkaumm. PekomeHgaumn. Yactb 9-2.
Mwukpocetn

(Recommendations for small renewable energy and hybrid systems for rural
electrification. Part 9-2. Microgrids)

Vicnonb3oBaHMe O6bIYHLIX MpefenioB HanpsHKeHWs MPUKOCHOBEHWs. PyKOBOACTBO MO
NPUMEHEHNIO

(Use of conventional touch voltage limits. Application guide)

YCTaHOBKM 3MEKTpUYECKME 3paHuii. Yactb 712, Tpe6oBaHuA K cCrneuvaibHbIM
yCTaHOBKaM MM pacrofiokeHuto.  CUCTeMbl  MUTAaHWA € MUCMONb30BaHWEM
(hOTO3NEKTPUUECKUX CONMHEYHBIX 6aTapeii

(Electrical installations of buildings. Part 7-712. Requirements for special installations or
locations. Solar photovoltaic (PV) power supply systems)

TMepugHbIE  CUCTEMbl  HEBOMbLUMX  pPa3vMepoB C  BO30GHOB/SIEMON  3HEprviei,
npefHasHaueHHble fA1S  CENbCKON  anekTpudmkaumn. PekomeHgaumn. Yacte 9-1.
MVKpPOBATTHbIB CUCTEMbI

(Recommendations for small renewable energy and hybrid systems for rural
electrification. Part 9-1. Micropower systems)

3awpra ot MonHMU. YacTb 3. dr3nyeckne NoBPEXIEHWsI KOHCTPYKLUMIA M ONacHOCTb Ast
YKU3HN

(Protection against lightning. Part 3. Physical damage to structures and life hazard)

CyicTeMbl (HOTOINEKTPUYECKIE, BblpabaTbiBatoLME 3NEKTPO3HEPrnio. PYKOBOACTBO MO
3aLpTe OT NepeHanpshKeHst

(Overvoltage protection for photovoltaic (PV) power generating systems. Guide)

Mogy M  (hOTOSNEKTPUHECKME HA3EeMHblE U3 KPUCTIIMHYECKOrO KpemHus. OueHKa
KOHCTPYKLWMW 1 yTBEPXKAEHWE MO 06pasLly

(Crystalline silicon terrestrial photovoltaic (PV) modules. Design qualification and type
approval)
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