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SHEPITMHA BEPHDBX PEWEHMUMN

3awuTa cMNoBbiX POTO3INEKTPUUECKUX CUCTEM OT
MMMNYAbCHbIX NepeHanpaXXeHUun.

Bcé 6onbluee pacnpocTpaHeHMe NOYUatoT CXeMbl 31€KTPOCHabKeHMA 06beKTOB (0COBEeHHO yAanéHHbIX) OT
aNbTePHATUBHbIX UCTOYHMKOB 3/IEKTPOIHEPTUN, TAKUX KaK POTOINEKTPUYECKNE CONTHEYHbIE
aneKkTtpoctaHumm (CIC). AnbTepHaTUBHbIE MCTOUHMUKM MOTYT MCMNO/Ib30BaTbCA Kak pe3epBHble UCTOUHWUKM
3/1eKTPO3HEPIUUN HApPAAY C OCHOBHbBIMM, UM KaK e4UHCTBEHHbIE MCTOUYHMKM 3/1EKTPO3IHEPrUM B CAyYasX,
Korga NpoKaagKa IMHUM 3N1eKTPOCHAbKEeHUs K 06bEKTY HEBO3MOMKHA UM HelenecoobpasHa.

MpenmyLuectBom GpoToanekTpuyecknx CIC ABNAETCA UX IKONOTMYECKAn YNCTOTa, BECLIYMHOCTb, OTCYTCTBME
ABWKYLLMXCA YacTel M, COOTBETCTBEHHO, He TpebyeTca NpuaoKeHUa 0cobbiX YCUANIN NO UX 0BCAYKUBAHMUIO
N PEMOHTY U KaK cneacTeue — A0roBe4YHoCTb (cBbiwe 20 neT), a TakKe 6bICTpas OKynaemocTb.

OCHOBHOW HEAOCTAaTOK — 3aBUCMMOCTb OT COJ/IHEeYHOro ceeTa. Kpome Toro, 414 nogobHoro poaa
3/1eKTPOCTAHLMI eCTb PUCKM BbIX04a U3 CTposA 060pyA0BaHMA NPY BO3LEACTBUM UMMY/IbCHbIX
nepeHanpsXeHui, BbI3BaHHbIX NPAMbIMM yAapaMu MOJIHUIA B GOTOINEKTPUYECKME MOAYAM (MaHenw),
COeAMHEHHbIE B CONHEYHYI0 GOTO3NEKTPUUYECKYIo BaTapeto, HaBOAKaMM OT YAANEHHbIX Pa3pAL0B MOJHUI U
KOMMYTALMOHHBIMW MOMEXaMM.

MonHuesawmTa doToanekTpudeckmx C3C, Kak 1 N10boro Apyroro o6bEKTa, COCTOUT U3 BHELLUHEN U
BHYTPEHHEN MOJIHME3ALLUTI.

BHewWHAA MONHME3alLMTa NpeAHa3HauYeHa 414 3alMTbl CONHEYHOW GOoTo3N1eKTpuYeckoi batapemn ot
NPAMOro yAapa MOJIHUM U NPeoTBpaLLeHe PaspyLINTENbHbIX NOCAeACTBUIA 3TOMO yaapa. BHewHns
MO/IHME3ALLMTA BKIIOYAET B ceba cuctemy MOTHUENPUEMHNKOB, TOKOOTBOZOB W 3a3EMIAIOLLMNX YCTPOWCTB,
NMPX3BAHHbIX OTBECTU MOJIHUIO OT O6BEKTA U HAMPABUTL €€ IHEPTUIO B 3eMJTHO.

BHYTpeHHAA MosIHMEe3alLMTa NpeaHasHaYeHa 410 3aWmuTbl HenocpeacTBeHHO 060pyA0BaHMA,
NOAKNIOYEHHOTO K CONTHEeYHOMN PoToaneKTpuyeckol baTtapee. [Ina BHYTPEHHEN MOAHUE3ALWMTDI
NPUMEHSIOTCA YCTPOMCTBA 3aLMTbl OT MMNY/bCHbIX NepeHanpaxexuii (Y3UN). B saHHOM cnyyae 310
cneumanbHble Y3UM cunosbix Lenen potoanekTpuueckmx cuctem Knacca I+l1+Il v knacca Il (cornacHo FOCT
P 61643-11-2013), KoTopble NpegHa3HauYeHbl AN NPUMEHEHUA B CUNOBBIX LLENAX NOCTOAHHOrO ToKa. Ans
3aLWMTbl CUNOBBIX Lenen GOTOINEKTPUYECKUX CUCTEM A0MYCKAETCA NPUMEHATL TONbKO Y3UIM
OFpaHMYMBAIOLLLErO TMMA Ha 6a3e BApUCTOPOB M He AonycKaeTca npumeHeHne Y3UM KommyTupytoLwero
TMNa Ha 6a3e pa3pagHMKOB. B cuay ocobeHHOCTM npoLecca KOMMYTaUMKN B 3TUX LLeNAX SNEeKTpUYecKan ayra,
BO3HMKAOLWLAA B pPa3psAaHUKE NpU ero npu npoboe MmnyabCoM NepeHanpaxXeHus, He racHeT nocne
OKOHYaHUM MMNYJIbCA U NOALEPKMBALTCA UCTOYHUKOM, TaK Kak HET MOMEHTa nepexoaa HanparKeHua
yepes HoJlb, KaK B LLeNsax NepemMeHHoro ToKa. Beibop Knacca Y3UM npomsBoamnTca ncxoaa U3 mecra
pasmelLeHuna GoTosNeKTpUYecKon baTapen.

Bbi6bop Knacca Y3UN

doTo3/1eKTPMYECKME MOAYNM CONTHEYHOM BaTapeun pacnoaaratoTcsa Tam, rae oHuM Hambonee adpPpeKkTUBHbI,
T.€. Ha OTKPbITON MECTHOCTU M NO3TOMY Aa/IeKo He BCera OKa3blBaloTCA B 30HE 3aLLMUTbl
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MOJIHUENPUEMHUKOB MW BbILIECTOAWMX OOBEKTOB (AepeBba, 3aaHNA, TPyObl, MayTbl U T.4.). B 3sTom cnyyae
doToaneKkTpnUyeckne moaynm okasbiaetca B 3oHe 0A (FTOCT P M3K 62305-1-2010), T.e. 3T0 30Ha, He
3aWMLLEHHAA OT NPAMOro yaapa moaHum (MYM) 1 aneKTPOMarHUTHOro NoAA rPO30BbIX Pa3psA0B.

Ha Hebonblwmnx 06beKTax POTOINEKTPUYECKME MOAY/IM MOTYT ObITb pasMelLeHbl HA aHTEHHO-Ma4YTOBOM
COOPYKEHMMU, KOTOPOE OAHOBPEMEHHO CNYKUT aHTEHHOM U MOJHUENPUEMHUKOM. B 3TOM cnyvae oHu
oKasblBatoTcs B 30He 0B (TOCT P M3K 62305-1-2010), T.e. 061acTb, He NoABEPKEHHAA NPAMbIM yaapam
MOJIHWUM, HO B KOTOPOW NPOUCXOAUT PacTEKaHNE NPAKTUYECKU BCErO TOKA MOJIHUK, U 3Ta 061aCTb He
3alMLLEeHa OT ero 3/IeKTPOMArHMTHOrO MoJiA.

Bo Bcex atux caydaax npumeHatotca Y3UN knacca I+11+11l cepum K2P CB12.5-****DC/3V, cnocobHble
oTBOANTb A0 12,5 KA MMNY/IbCHOTO TOKa MoaHun (10/350 mKc).

Ecnv poTO3INEKTPUYECKME MOAYAN OKA3bIBAETCA B 30HE 3aLLMTbl MONHNENPUEMHUKOB MW BbILLECTOALLMX
06bekToB, NpumeHeHne Y3UM uenecoobpasHo, ecam ANnHA CUA0BOTO Kabens oT CONHEeYHOWM
doToanekTpuyeckoli 6atapen Ao obopyaoBaHMA cocTaBafeT 15 m n 6onee. UCTOUHMKOM MMNYAbCHbIX
nepeHanpaXeHui, BO3AENCTBYOWMNX Ha 0bopyaoBaHME B 3TOM C/yvae, MOFYT BbITb HABOAKU, MPUUYMHAMM
KOTOPbIX ABAAOTCA:

* yaanEHHble paspsAabl MOMHUY;

e mexKobnauHble paspaabl;

* PAAOM NPOXOAALLME BbICOKOBOJIbTHbIE IMHWY;

* MonagaHue CU0BOro Kabesn B 30HY pacTeKaHWsA TOKA MOJHUM.

JHeprua aTUX BO3AENCTBUN CYLLECTBEHHO MEHbLLE SHEPTUKN BO3AEUCTBUA NPU NPAMOM YAape MOSHUK, HO
OHa [0CTaTOYHO BeJ/IMKa, YTOObl BbIBECTM U3 CTPOS 060pyL0BaHWe. HeCMOTPA Ha TO, YTO KOHTPOIEpPbI
3apaja M MHBEPTOPbI HEPeAKO OCHALLLAOTCA BCTPOEHHOM 3aLWMUTON OT NepeHanpaKeHui, eé npu Noao6HbIX
BO3EMCTBMAX MOYKET OKa3aTbCsl HeA0CTAaTOUHO. Mo3ToMy 414 3alLMTbl 060PYA0BaHUSA B 3TOM C/lyyae
pekomeHayeTca npumeHaTtb Y3UM knacca Il cepuit K2P KB2 ****DC, cnocobHble 0TBOANTL HaBeAEHHbIEe
paspaaHble ToKK (8/20 mKc) go 40 KA.

Bbi6op makcMmanbHo gautenbHoro pabouvero Hanpsaxeuua Y3UM

Bce Y3UIM cnnosbix Lenei poTosNeKTPUYECKMX CUCTEM OAHOIO Kaacca He OT/INYATCA NO CNOCOBHOCTH
OTBOAMTb MMMY/IbCHbIE TOKWU. BbIBOp KOHKpeTHOro Tna Y3UIM npom3BoanTCsS NO ro MakCMMaibHO
AnvtenbHomy paboyemy HanpsxeHuto (Uc) - B ananasoHe 200 + 1000 B nocToAHHOTO TOKa - Ucxoana U3
MaKCMMaNbHO BO3MOXKHOMO HaMNpPAXKEHUA B CUI0BOW Lienn GOTO3NeKTpUUecKoi cuctemsl. Mpu oueHKe
MaKCMMa/IbHO BO3MOXHOIO HanpsAXXeHUA B CUI0BOM Lenn MOXKHO PYKOBOACTBOBATbLCA ABYMA METO4AMMU.

Haunbonee npocToit MeToz, - TPOCTO OPUEHTUPOBATLCA HAa MAaKCMMaJIbHOE BXOAHOE HanpsxKeHusa (UBx.)
3aWmLLaemMoro obopyaoBaHUs - KOHTPOIEpa 3apsaaa baTapen nam MHBEPTOPaA — KOTOPOE YKa3blBaeTCa B
napameTpax 060pyAoBaHUA (eC/M 3TOT NapaMeTP He yKasaH, Heobxo4MMO ero yTouHUTb). COOTBETCTBEHHO
noabupaetca Y3UN, y Kotoporo Uc 2 Usx.

JTOT MeToZ Hanbonee NPOCTOM U NOAXOAUT B CyYae, ECIM HANPAXKEHUE CONTHEYHOM GOTOINEKTPUYECKON
H6aTapen MoKeT bbiTb CO BpEMEHEM YBEIMYEHO NPU MOAEPHU3ALNN.
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BTopoit meTos — OpUEHTUPOBATLCA HA PACYETHOE 3HAYEHUE - MaKCMMa/IbHO BO3MOXHOE HanpaxeHne
conHeyHow ¢oToanekTpmuyeckon 6atapen (UMAX.BAT), KoTopoe AOCTUTaeTca B peXKMME XO/1I0CTOro X04a.
[nsa 3Toro Heo6X0AMMO PaACCYUTATb MAKCMMAJIbHO BO3MOMKHOE HanpsXKeHne 04HOro poTOINEKTPUYECKOTO
moayna (naHenn) UMAX.PANEL, a 3aTem paccumTaTb MaKCMMa/IbHO BO3MOMKHOE HanpsaXeHne Bcel
conHe4yHow doToanekTpuyeckon 6atapen UMAX.BAT 1 noaobpatb Y3UM, y kotoporo Uc > UMAX.BAT.

OTOT MeToA, No3BonAeT 6onee TOYHO ﬂOAO6paTb yCTpOﬁCTBO 3aWnTbl U, BOSMOXKHO, YMEHbBLLUNTb YPOBEHDb
OCTATO4YHOro HanpAxXeHnAa Ha 3alnlaemom O60pyAOBaHMM.

MaKcMManbHO BO3MOXKHOE HanpsaXKeHne GpoTo3NIeKTPUYECKoro moayns

[ns oueHkM 3HaueHns UMAX.PANEL poToanekTpuyeckoro moaynsa Heobxoamm TakoM ero napameTp, Kak
HanpsXeHWe X0I0CTOro XoA4a WK HanpsAXKeHWe OTKPbITOro KoHTypa moayna (VOC). 3To makcumanbHoe
HanpseHne GOTO3NEKTPUYECKOTO MoAyNA 6e3 HAarpy3KM Npu CTaHLAPTHbIX YCNOBUAX UCTbITAaHUIA:

* TemnepaTypa GOTOINEKTPUYECKMX INeMeHTOB + 25°C;
* MNOTHOCTb NOTOKA CONHEYHOM 3Heprmum 1000 Bt/m2.

CBolicTBa POTOINEKTPUYECKUX MOoayNel (HanpsaKeHUE, TOK, MOLLHOCTb) 3aBUCAT OT TEMMNEPATYPbI.
XapaKTepusyoT 3T 3aBUCUMOCTMN COOTBETCTBYHOLLME TEMNEPATYPHble KO3GOULMEHTbI. ITU NapameTpbl
OatoT BCe Beayllme nponssoamtenn GoToaNeKTPUYECKMX Moaynei. TemnepaTypHblit KoadduumeHT
HanpsXeHUa oTKPbITOro KoHTypa (TVOC) nokasbiBaeT nusmeHeHue 3HaveHua HanpsaxkeHusa VOC npu
M3MeHeHUM TemnepaTypbl Ha 0auvH rpaayc Llenbcua, n BbipaxaeTca, Kak NpaBuao, B MPOLLEHTax
HanpsakeHna VOC Ha oauH rpagyc Lienbcusa n umeeT oTpuuaTtenbHoe 3HadeHue (- %/°C), Tak Kak c pocTom
TEeMNepaTypbl HANPAXKEHWE, BblaaBaemoe GOTO3NEKTPUUECKMM Moaynem, nagaet. COOTBETCTBEHHO
MaKCMMa/IbHOFO 3HAYEHMA HaNpAXKeHWe A4OCTUTaeT NPU MUHUMAJIbHO BO3MOXKHOW TeMMepaType A1A Toro
PervoHa, rae pacnosioXKeHa cosiHeyHan GoTo3IeKTprYecKan baTapes, Npu COIHEYHOM Noroae.

TemnepaTypHbii KO3PPUUMEHT GOTOINEKTPUUECKNX MOLYNEN NIEKUT, KaK Npasuno, B npeagenax -0,3 +-0,39
%/°C. Ecnvt MMHMMaNbHO BO3MOXHYI0 TemnepaTtypy TMIN gns cpeaHuX WUpPOT B3ATb, Hanpumep, -40°C, To
pasHULA MeXAay 3TON TemnepaTypoi n TemnepaTypom, Npu CTaHAAPTHbLIX YCNOBUAX UCTbITAHUI COCTaBUT
Tpas3H.= -40-25 = -65°C. CooTtBeTcTBEHHO, Npn TMIN HanpaxeHue VOC, B 3aBUCUMOCTM OT TemnepaTypHOro
KoadpdUUMeHTa HanpsaKeHMA GOTO3INEKTPUYECKOTO MOAY NS, YBENNYNUTCA Ha:

TpasH-TVOC=19,5+25%

Taknum o6pa30M, MaKCMMaJ/IbHO BO3MOXHO€E HanpAaxeHue (I)OT03}'IeKTpMLIECKOFO MmoAaynAa CoCTtaBuT,
COOTBETCTBEHHO:

UMAX.PANEL = 1,195 + 1,25- VOC

Ons panoHos KpaiHero CeBepa MMHMMaIbHO BO3MOXKHaA TemnepaTtypa npuHumaetca TMIN = -60°C.
CoOoTBETCTBEHHO HEOHXOAMMO NEPECUMTATb MaKCUMaA/IbHO BO3MOXKHOE HanpsKeHne poTo3NEeKTPUYECKOTO
MOAYNA, KOTOPOE MOXeT AocTuraTb B aTom ciydyae UMAX.PANEL = 1,33- VOC.

NHoraa nponssoautenn GoToaNeKTPUYECKUX MOAY e BblpaxKatoT TemnepaTypHbIN KOaddUUneHT
HanpsakeHna 6osiee 3K30TUYECKMM cnocobom — B MuamBonbTax/rpaayc Lienscua (Hanpumep, -60,5 mB/°C)
nnu B BoabTax/rpagyc KenbeuHa (Hanpumep, -0,124 B/K). 3HaueHue 3Toro KoadpouumeHTa Tak xe
oTpuuaTtesibHOe U pe3yabTaT PAacYETOB NPU STOM BbIParKAeTCA B BOJIbTAX.
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MaKcrMmanbHO BO3MOXKHOE HanpsaXKeHue coiHeyHoi dpoToaneKkTpuyeckoi 6atapeun

ConHevHas ¢poToaneKkTpmnyeckas batapen npeacrasaseT coboit coegnHEHHbIE 3NEKTPUYECKN
doToanekTpmnueckue moaynm (Puc. 1). Cobmpatb conHeuHyto 6aTapeto Heo6XoAMMO U3 OANHAKOBbIX
$OTO3NEKTPMUECKUX MOAYNEN, T.€. UMEIOLLMX MAEHTUYHbIE NapameTpbl.

Bce HUenpuBeaEHHbIE PACYETbI MPUMEHNMbI TO/IbKO A/1A CONHEYHbIX baTapen, cobpaHHbIX U3
0/MHaKoBbIX GOTO3/IEKTPMUYECKMX Moayneit!

MocnenoBaTeNbHO COeANHEHHbIE GOTOINEKTPUYECKME MOAYAN CO3AAL0T GOTOSNEKTPUYECKYHO LLEeMb, C
NMOMOLLbIO KOTOPOI CO3AaETCA HeobxoaMmoe HanpsaxKeHne poToaneKkTpudeckon batapen. MNapannenbHoe
noaxAtoveHne GoTOINEKTPUYECKUX Lienel (TONbKO C OAMHAKOBbIM HanpsAXKeHMeM) Co34aET Heobxoanmyto
MOLHOCTb HaTapen. TakMM 06pa3omM, MaKCMMaANbHO BO3MOXKHOE HanpaxeHne GOTO3NIEKTPUYECKOM
6atapen (UMAX.BAT) paBHO Hanps:keHUo GOTO3NEKTPUUECKON Lenu:

UMAX.BAT = N- UMAX.PANEL
rae N — Konnyectso nocaefoBaTeNbHO COeANHEHHbIX MOy e GOTOINEKTPUYECKOW Lenu.

CooTtBeTcTBEHHO, ecnun 6aTapes COCTOUT U3 OAHOI0 MOAYASA UAWN U3 NapaiesibHO COeANHEHHbIX MOAYNEN,
To UMAX.BAT = UMAX.PANEL

YNpoOLWEHHbIW PAacYET MaKCMMa/ZIbHO BO3MOXKHOTO HaNpPAXKEeHUA CONHEYHOWU GOTOINEKTPUUECKON
6atapeu

B cnyyae ecnm TemnepaTypHbii KoapduumeHT TVOC no Kaknm-nnmbo npuymHam HeusBecTeH, Uau ans
YNPOLLEHMA PACYETOB, MAaKCMMa/IbHO BO3MOXKHOE HanpsKeHWe coNHeYHon GpoToaNeKTpuYecKkoln baTapeun
MOMHO paccumnTaTb ¢ KoadpouumeHTom 1,3 (T.e. 30%) cneayowmm obpasom:

UMAX.BAT =1,3-VOC.BAT
roe VOC.BAT = N-VOC HanpseHue X0/10CTOro Xo4a (OTKpbITOro KoHTypa) ¢poTo31eKTpryecKkoi baTapeun.
MakcumanbHo anmTtensHoe paboyee HanpaxeHue Y3UM npu sTom nogbupaeTtcs cnegyowmm obpasom:

Uc > UMAX.BAT
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ConHeyHan
doToaNEKTpUHECKaA
batapen

ﬂ:‘otoanempuuecuaﬁ
yens 1 [
+
Voc_ par = Voc 1 + Voc 2 + Voc 3
Pear=P1+ Pz
'DD'I'OB.I"IEHT[JH'-IECHEH |
Lens 2

Puc. 1 ConHeuHan poToanekTpuyeckan b6aTtapesn

Ha npakTuke nyywe noabupatb Y3UTM, y KOTOPOro makcumanbHoe anutenbHoe paboyee HanpsKeHue
NpeBbILAeT MaKCMMaibHO BO3MOXHOE HanpsxKeHWe coNHevyHo M GpoToaNnekTpmnyeckom batapen,
pPacCcYMTaHHOE 3TUM METOA0M. 3MMOW, KaK NPaBU/IO, BbiNagaeT CHer, NPUYEM 6e10ro LBeTa, U B CONTHEYHYHO
noroay K cobcTBEHHO CONTHEYHOMY CBETY A006aBASETCA CBETOBOM MOTOK, OTPAMKEHHbIW OT CHEXHOTO
NoKpoBa (0cobeHHO cBeKEBbLINABLLETO).

B 3apyb6exKHbiX UCTOYHMKAX 414 NoA06HbIX PACYETOB MOXKET AaBaTbCs KoadpduumeHT 1,2. Ho TyT Henb3A
3abbIBaTb, YTO 3apybEKHbIE 3MMbI, HAaNPUMEpP eBPOMNENCKUE, OT/IMYAIOTCA OT POCCUMCKMX, U 0COHBEHHO
CUBUPCKUX 3UM.

Ha HanpsxeHue $oTo3NeKTpuYeckol baTapen oKasbIBalOT HEraTUBHOE BANAHWE (NMOHMMKEHME HANPAKEHWA)
Takue GaKTopbl, KaK 3aTeHeHWe U 3arpA3HeHNe NOBEepPXHOCTU NnaHenen. Noatomy Heo6Xx0AMMO NPUHATL
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Mepbl K YCTPAHEHWUIO 3aTEHEHNA B Pa3HOE BPEMA CYTOK U B Ppa3Hble BpemeHa roga 1 pacnosaaratb
COJIHEYHbIE NAHeNn Ha BbicOTe He meHee 1,5 —2 MeTpPOB Haj NOBEPXHOCTbIO 3eM1N.

[na npepoTBpaLLeHUs 3arpA3HEHMA NOBEPXHOCTM NaHenen X HeobXoAMMO PacrnoiaraTe NOA TaKUM YII0M,
yTO6bl OHM OMbIBANUCH AOXKAEM, A Mbl/b, TPA3b U CHET HE 3a4EPKMBANNCL HA MOBEPXHOCTU. Kpome Toro,
Heob6X0AMMO OpPraHM30BaTb KOHCTPYKLMM, KOTOpble ByayT NPenaTCTBOBaTb NTULLAM CaamnTCcA Ha
$OTO3NEKTPUYECKME MOAY/IM U OCTABAIATL HA UX NOBEPXHOCTU NPOAYKTbI CBOEN KU3HeAeATENbHOCTH.

Bce BbllLenepeyncieHHble MeTOANKM PacyéTa MaKCMMaibHO BO3MOMKHOMO HaNpPAXKEHUA CONMHEYHbIX
boToaNeKTpUYECKKX BaTapei BarKHbI U Npu Noagbope KOHTPONEPOB 3apAaa ¥ MHBEPTOPOB, YTOObI He
[AOMYCKaTb NPEBbILWEHUA UX MaKCMMaIbHOFO BXOAHOIO HaMpPsAXKeHMS.

Ta6bnuua nog6opa Tunos Y3UI

Bbibop TMNa Y3UT, ncxoaa us MakCMmMaibHOTO BXOAHOTO HaNpsKeHUs 060pyL0BaHMA U HanpsKeHUs
X0/10CTOro X043 (OTKPLITOro KOHTYPa) COTHEUYHOM POTOINEKTPUYECKOIN BaTapemn Npu yNpoLEHHOM paciéTe
npeacrtasneH B Tabanue 1.

Ne Vocear, B Uex. Y3WUT knacc I+11+111 Y3WUTN knacc |l
obopynoBaHug,
B
1 <461 <600 K2P CB12.5-600DC/3V C K2P KB2 600DC/3V C
2 <615 <800 K2P CB12.5-800DC/3V C K2P KB2 800DC/3V C
3 <769 <1000 K2P CB12.5-1000DC/3V C K2P KB21000DC/3V C
PasmeweHune Y3UM

Pasmewatb Y3NIM pekomeHayeTcs cpasy npu BBoAEe CMNOBOro Kabens.

HexenaTenbHo pacnonaratb Y3MI HenocpeaCcTBEHHO BHYTPM 3aWML,AaeMOro 060pyL0BaHNsa Uan
HenocpeACcTBEHHO PAAOM C HUM B O4HOM Ob6bEME MO CeAYIOWMM NPUYMHAM:

- 3aHOCUTCA NOTEHLMAN MMNYAbCHOO NepeHanpsaxeHus (UMH) BHyTpb 3awmiaemoro/skpaHmpyemoro
nomeleHunn/ob6bEMa, rae pacnonaraerca sawmuaemoe obopygoBaHme, YTO MPUBOAMUT K LUPKYAALUN B
3TOM NomeL,eHMn/06bEME MMNYNbCHBIX U Pa3pALHbIX TOKOB, K 3/1€KTPOMArHUTHbIM BO34EACTBUAM Ha
0bopyaoBaHUE U 3/IEKTPUYECKME NMPOBOAKM, PasMeLLaeMble B STOM NOMELLEHWY;

- 3aHOCKTCA noTeHuuan UMH BHYTPb obonoyek 3aumuiaemoro 060py,£l,OBaHVIFI, 0cobeHHo 310 KPUTUYHO OnA
4yBCTBUTEJ/IbHOIO 31EKTPOHHOTO OGOpy,ﬂ,OBaHMH;

- HECMOTPA Ha To, 4To Y3UM cunoBbIx Lenei GOTOINEKTPUYECKMX CUCTEM CNELMAbHO Pa3paboTaHbl Ans
CUNOBBLIX Lienei NOCTOAHHOIO TOKa M MMEIOT CNeLManbHY0 KOHCTPYKLMIO TepMOpacLennTens, ectb
BEPOATHOCTb TEMNOBOMO NOBPEXKAEHUA U BbiXxoAa M3 cTpoa YU npu ux neperpyske nav gerpagaumm. U s
3TOM C/ly4ae BO3HMKAeT ONAaCHOCTb MeXaHNYECKOro U TemnepaTypHOro BO34eNCTBMA Ha PASOM
pacnonoXKeHHoe 060pyA0BaHNE MU HA BHYTPEHHWE 31EMEHTbI 3alLMLLIaeMOro obopyaoBaHMA.

B cBA3u ¢ 3Tum Y3UIM pekomeHayeTca yCTaHaBAMBATbL B OTAE/bHbIN 3a3eMAEHHbIA METANI/IMYECKUI WMTOK
(LW3K1N). B cnyyae pasmeweHus LLBWM Bo B3pbIBOONACHOW 30HE, WMTOK A0XKEH ObiTh
B3PbIBO3aLMLLEHHOIO UCNOSTHEHUA.
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SHEPITMHA BEPHDBX PEWEHMUMN

Bce 3Tn pekomeHaaumMn HaWKW OTParKeHne B paae OTpac/ieBbiX HOPMATUBHbIX AOKYyMmeHTOoB - CTO MNasnpom
2-1.11-290-2009, P/, -91.020.00-KTH-021-11 no Hopmam NpoeKTUPOBaHME MOIHME3aLWMTbl TpaHCHedTb,
HOPMaTMBHble AOKYMeHTbl P/,

Cxembl poTtoanekTpuyeckux C3C
POoTO3NEKTPUYECKME CONHEYHDIE 3/1IEKTPOCTAHLMM B 3aBUCMMOCTU OT NPUMEHAEMOW CXeMbl HbIBatOT:

- ABTOHOMHbIe C3C NOCTOSIHHOro TOKa. KaK NpaBMi10 MasloMOLLHbIE 3/IEKTPOCTAHLUM CO CBEPXHU3KUM
HanpsaxxeHnem doToaeKTpuyeckol batapeun (go 150 B DC), rae ecTb TONbKO LEenn NOCTOAHHOro Toka. K
doToaNeKTpUYeCcKoi baTapee NOAK/IOYAETCA CO/THEUYHbIM KOHTPOAEP 3apAaa, K KOTOPOMY B CBOKO ovyepeap
NoAK/Ao4YaeTca akKyMynaTopHas baTapen, KOTopas 3apsrKaeTcs B AHEBHOe Bpems. K akkymynsaTopHOM
b6aTapee NoAKAOYEHA HArpysKa no NOCTOAHHOMY TOKY. Takasa cxema NpMMeHAETCs, Kak NpaBuo, ans
YAaNEHHbIX HEBObLLIMX 0ObEKTOB (TEIEKOMMYHMKaLMOHHOE 060pyA0BaHME, OXPaHHble CUCTEMDbI);

- ABTOHOMHbIe C3C nepemeHHOro ToKa. bosiee MoLLHble 31EKTPOCTAHLUM C HU3KMM HaNPAXKEHUEM
doTo3nekTpryeckoit 6atapen - o 600 B DC — (MOXKeT ObITb U BbiLE), KOTOPbIE MOTYT CAYKUTb ANA
3HeprocHabKeHuaA J0CTaTOUYHO 60bLUMX O6BEKTOB (HaNpMMepP AOMOX03AMCTBA). 34eCh BbIXOZ Lienm
NMOCTOAHHOIO TOKa (KOHTPOA/IEP 3apada M aKKyMynaTopHas H6aTapes) NOAKAOYAETCS K BXO4Y MHBEPTOPA,
KOTOPbIV B CBOIO oYepeab NUTAET HarpysKy no nepemeHHomy Toky (230 B AC).

- CeteBble poToanekrpnueckne CIC. CoNHEYHAA 3NEKTPOCTAHLMA C BbICOKMM HaANpAXKEHUEM
doTo3neKkTpryecKoi baTapeu (ao 1000 B DC). doToanekTpmyeckan batapes (Lenb NOCTOAHHOrO TOKa)
NoAK/OUYEHa K BXOZly CO/IHEYHOTO CETEBOrO MHBEPTOPA, BbIXO KOTOPOro (Lenb NepemMeHHOro Toka)
NOAK/OYAETCA K Harpy3Ke 1 K BHeLLHen NUTaoLLLEN 3N1eKTpoceTU. Takne aNeKTpocTaHUMKM paboTatoT BMecTe
C OCHOBHOW NUTaloLEeN CeTbIo B KAaYecTBe pesepBa A5 obecneyeHns HagEKHOro 31eKTPOCHabKeHUs
061bEKTA, a TaKKe NPUMEHSAITCA A1A Nepeaayn U3/INLLIKOB 3/1EKTPOSHEPTMM BO BHELLHIOK CETb NO
YC/IOBUAM «3e/IEHOro» Tapuda.

BO3MOXHO A0NO/IHUTE/IbHOE OCHALLEHME TaKUX SNEKTPOCTAHLMI aKKYMYyNATOPHbIMK BaTapesamu
(rmbpuaHblie cetesble C3C), KOTOPbIE 3aPAMKAIOTCA OT MHBEPTOPA HAMPSAKEHMUSA C 3aPALHBIM YCTPONCTBOM,
BKJ/IIOYEHHOTO B LieMb NepemeHHOro TOKa (BHELWHASA CeTb M BbIXOL CETEBOIO COHEYHOro MHBEPTOPaA).

TaK Kak nepegaya MOLLHOCTM B CU/I0BbIX LLenAX NOCTOAHHOMO TOKa COMNpsXKeHa ¢ 601blWMMM NOTEPAMMU, C
POCTOM MOLLHOCTM CO/THEYHOM 3NEKTPOCTaHLMN HEOBXOAMMO NOBbLILWATL HaNpaXKeHne GOTOINEKTPUUYECKON
6aTapeu, YTobbl YMEHbLINTb TOKM B CUIOBbIX LLEMAX MOCTOAHHOIO TOKa U TaKUM 06pa3om YMeHbLINTb
noTtepw.

Mo cxemam 3aLLUTHOrO 333eMJ/IEHUSA CUN0BAA GOTOINEKTPUYECKAA LiEMb COTHEYHDBIX 3/IEKTPOCTAaHLMIM
MOKET BbITb KaK U30/1MpoBaHHanA (cuctema IT), Tak 1 ¢ 3a3emnénHbiM npoBogom (TN-C).

N301mnpoBaHHasa cxema TpebyeT NpumMeHeHMs TOJIbKO Kabesielt ¢ ABOMHON n3onaumeint Aaa UCKAIYEHNS
PWUCKOB MonagaHuA 04HOro U3 NOJIKOCOB Ha OTKPbITbie MPOBOAALLME YacTh 060pyA0BaHUA. ITO
Hebe3onacHO AN YenloBeKa N MOKeT NPUBECTU K Bbixoay 13 cTpos Y3UI, 1 npu 3TOm B LLenu HeT ToKa
KOPOTKOro 3amMblKaHuMA U, Kak cieacTsme, cpabaTbiBaHMA annapaToB TOKOBOM 3aLuTbl. CXembl C
3a3eMNEHHbBIM NPOBOAOM, 0COBEHHO BbICOKOBO/IbTHbIE, B 3TOM NiaHe 6onee 6e3onacHbl.

Bbi6Op TOM MM MHOM CXEMbI MOXKET BbiTb 06YC/I0B/IEH NPUMEHAEMbIM 060pyA0BaHUEM — KOHTPOJI/IEPOB
3apaja M MHBEPTOPOB. B HEKOTOPbIX YCTPOMCTBAX NPOU3BOANTENIN NPEAYCMaTPUBAIOT 3a3eM/IEHME OAHOIO
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SHEPITMHA BEPHDBX PEWEHMUMN

M3 NMOJIIOCOB, B APYIrMUX NPAMO 3anpeLatoT 3TO, Hanpumep ana NHBepTopoB. MBO/'IVIpOBaHHa‘r'I cxema
NMPUMEHATCA, eC/in d)OTOW'IGKTpVI‘-IECKBﬂ 6aTapeﬂ BK/1KOYAETCA NapannesibHoO OCHOBHOMY UCTOYHUKY
91EKTPONMUTAHUA.

KommyTtaumoHHble annapartbl

CosiHeuHble $pOTO3IeKTPUYECKME BaTapen MoryT paboTaTh B peXKMME KOPOTKOTO 3aMbIKaHUS, U 3TO UX
CBOMCTBO XapaKTepM3yeT TOK KOPOTKOro 3aMblKaHMA CONHeYyHoM GoToanekTpmyeckoi 6atapen (ISC.BAT.).
Tem He meHee, HeobX0AMMO NMPUHUMATL 3aLUMUTHbIE Mepbl 418 NPeAoTBPALLEHUA TOKA KOPOTKOro
3aMbIKaHMWSA CO CTOPOHbI GOTOINEKTPUYECKON BaTapeun. TOKOBYIO 3aLLMTY NPU 3TOM HEOH6X0ANMO
pasmelaTb cpasy npu BBoAE CMI0BOro Kabensa. KopoTKoe 3amblKaHWe B CI0BOM GpOTOINEKTPUYECKOW
LLenu1 MOKET BbI3BaTb 3/IEKTPUUECKYIO AyTy, KOTopas byaeT noanepXmnBaTbCa MCTOYHUKOM, YTO OYEHb
0ONacHO W YPEBATO MOKAPOM.

Mpu npumeHeHnn Y3UI TOKoBan 3alLnTa, Hapsaay ¢ TepMmopacuenuTenem camoro Y3UM, Heobxoanma Tak
e ANA 3alnUTbI Lenn OT aBapuitHbIX perkMmoB paboTbl Y3UII.

[nAa pacyéTta TOKOBOM 3alLMTbl GOTOINEKTPUYECKON BaTapen HeoHX0AMMO PaccunTaTb TOK KOPOTKOFO
3amblKaHusA ISC.BAT v ToK Npu makcumanbHon notpebnsemon mouHoctm INOTP.MAX.BAT HomuHan
TOKOBO 3aLWNTbl POTO3NEKTPUYECKOM BaTapen COCTaBUT:

IMOTP.MAX.BAT < ITRIP.BAT < ISC.BAT.
TOK KOPOTKOTO 3aMblKaHUA GOTO3NEKTPUYECKOW BaTapen paccunTbiBaeTcs cieayowmnm obpasom:
ITRIP.BAT = M- ISC.MOD, rae;

M — Ko/IMYecTBO NapaniesnlbHO CoeguHEHHbIX poToaneKTprueckux uenei, ISC.MOD - TOK KOPOTKOro
3aMbIKaHMWsA 04HOTr0 GOTO3EKTPUYECKOTO MOAYA (MAacNOPTHOE 3HAYeHUe) B GOTOINIEKTPUYECKON Lienu.

TOK NpY MaKCMManbHOM NOTpebaseMOo MOLLHOCTM paccymTbiBaeTca no Gopmyne:
INOTP.MAX.BAT = M- IMPP, rge;

IMPP — TOK B TOYKE MAKCUMAJIbHOW MOLLHOCTU O4HOTO GOTO3NEKTPUYECKOTO MOy A (MacnopTHoe
3HavyeHue).

Ona ogHoro ¢0T03HEKTpVI‘-IeCKOI'O Mmoayna pasHUua mexay TOKaMh KOPOTKOTrO 3aMblKaHMA M TOKOM NpuU
MaKCMMabHOM I'IOTpe6I'IF|eMOl7I MOLWHOCTN HEBEJIUKaA (,CI,ECHTbIe Aonun aNmepa). MNoatomy 4yem mouHee
COJIHEYHAA 3NEKTPOCTAHUUA, TEM NpoLye I'IO,EI,06paTb TOKOBYHO 3aLlLUUTY.

Mpwn pacqéTe TOKOBOW 3alnTbI HeO6XO,CI,VIMO NPUHATb BO BHMMaAHKE, YTO B HEKOTOPbIX TEXHOIOTUAX
¢0T03/’IeKTpVI‘-IECKVIX MO,EI,yI'IEﬁ B TE4EHUE NepBbiX HeAe/1b NI MecALLEB UX pa6OTbI TOKU 6YAYT Bbille
HOMWHANbHbIX.

TokoBas 3awwmTa HeobxoaMMa U ANA NPeAOoTBPALLEHNA TOKA KOPOTKOTO 3aMbIKaHUA CO CTOPOHbI
AKKYMYNATOpHOM H6aTapeun Npu HEMCNPABHOCTU KOHTPO/IEPa 3apaaa AU NPU aBapUIMHOM pernme paboTbl
Y3UN, a TaKkxke Ansa npefoTepalleHna obpaTHbIX TOKOB poTosNeKTpuyeckoi batapen (IBAT.REVERSE),
KOTOpPble MOTYT NPEBbLICUTb TOK KOPOTKOro 3amblKkaHus ISC.BAT B 2 1 6onee pas.

HomWHan TOKOBOM 3aLMTbI aKKYMYIATOPHOM baTapeun onpeaenseTcs COrMacHO yYKa3aHUAM
npoussogutenei sapagHoro o6opyaoBaHuUa AN onpeaenmnTb no popmyne:
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ITRIP.AKK = 1,45 + 2- ITRIP.BAT
BKntoyaeTca TOKOBasA 3allMTa akKyMyaaTopHoOM 6aTapen mexay camoin baTapeeit U KOHTPOAAepPoOM 3apsaaa.

Bce KOMMYyTaLUMOHHbIe annapaTbl, TPUMeHAEMbIe B CUA0BbIX GOTOINEKTPUYECKUX LLENAX CONHEUYHbIX
3/1eKTPOCTaHUMI AnA HanpaxeHui cebiwe 30 B DC, A0/13KHbI 6bITb paccyMTaHbl AN NPUMEHEHUSA B LeNsaX
NMOCTOAHHOrO TOKa. [lna uenei Bbicokoro HanpaxeHus (ot 500 B DC) Heobxoammo noabupaTth YCTPOMCTBA C
COOTBETCTBYHOLLMM PaboHUM HaMpPAMKEHNEM.

Hanbonee Haaé»HbIM M NPOCTbIM YCTPOMCTBOM TOKOBOW 3aLLMUTbI ABAAETCA NpeaoxpaHuTeNsb (NnaBKas
BCTaBKa). Heobxoanumo noabupatb npegoxpaHmuTenu Aaa CUA0BbIX Lenei NoCTOAHHOTO TOKa UK
npeAoXpaHUTeNb C MaKCMMabHbIM TUNOPA3MEPOM ANA BbIBPAaHHOro HOMWHaNa.

OAaHaKo ec/u pedb MAET O 3alUMTHOM YCTPOMCTBE B Lenu, rae yctaHosaeHbl Y3UI, To Heobxoanmo
YUYMTbIBATb, YTO Yepes Hero byayT NPoOXoauUTb MUKPOCEKYHAHbIE UMMY/IbCHblE TOKW 60/1bLION aMNANUTYAbI.
Y10 6bl NpeaoxXpaHUTENb HE Neperopen AaxKe npu MakCMmMasbHOM MMMNY/IbCHOM TOKe, Ha KOTOPbIi
paccymTaH ToT UK MHoi Y3UM, HoMUHaN 3TOro NpeioXpaHUTeNA AONKEH BbITb:

- He meHee 125 A npu npumeHeHunmn Y3UI Knacca ll;
- He meHee 200 A npu npumeHeHnmn Y3 knacca I+11+l11.

Takne HOMMHa bl COOTBETCTBYIOT CO/IHEYHbIM POTO3NEKTPUYECKMM BaTapesm MOLHOCTbIO 5 KBT 1 cBbiwe
7,5 KBT cooTBeTCcTBEHHO.

an MEHbLUNX HOMUHANAaX eCTb PUCK NeperopaHna npe,u,oxpaHMTeneﬁ npu BO3A€I7‘ICTBMM MMNYNbCHbIX
nepeHanmeeHMﬁ 1, COOTBETCTBEHHO OTK/IIOYEHUMN (I)OTOBI'IeKTpVI‘-IeCKOﬁ 6aTapeM. Ecnav aTo HegonycTumo —
Hanpumep, Npn KPUTUYECKN Ba*KHbIX HAarpy3Kkax nan Ha y,CI,aJ'IéHHbIX O6'beKTaX, raoe HeTt nonb3oBaTenen uan
06CI'IY)'KI/IBaIOLIJ,EI'O nepcoHaNna — PEKOMEHAYETCA B 3TUX LLEeNAX NPUMEHATb aBTOMaTU4YECKME BbIK/TKOHATENN.

ABTOMaATUYECKME BbIKOYaTeNN O6ﬂap,alOT onpep,enéHHoﬁ MHEPUMNOHHOCTbIO M BPEMA OTKNHOYEHUA NPU
npesbilLeHNN HOMUHA/IbHOIO TOKa BbilWe, YemM 'y npe,a,oxpaHMTenel‘/'l.

Ona Y3UM knacca Il npu HanpaxkeHun go 500 B DC MOXHO NPUMEHUTb MOAYNbHblE aBTOMATUYeCKMe
BbIK/tOYATENN ANA Lieneid NOCTOAHHOIO TOKa.

Ons Y3UM knacca I+I+11l v gna uenei c HanpaxeHuem cabliwe 500 B DC HeobxoaAnMMO NpUMEHATb
aBTOMATMYECKME BbIKAKOYATENN B IMTOM KOpnyce.

B uenu Y3UMM, ecnv no ycnoBUAM CeNEKTUBHOCTU HET BO3MOMXKHOCTU MPUMEHUTb NPEeLOXPaHUTENN
COOTBETCTBYIOLLMX HOMWUHANOB, PEKOMEHAYETCA BK/HOYATb aBTOMATUYECKME BbIKAKOYATENN
COOTBETCTBYIOLLENO YC/IOBUIO CENNIEKTUBHOCTU HOMWUHANA UK pYyBUABbHUKN-pA3beaNHUTENN. ITO NO3BOANUT
oTKAto4YaTb Y3UI oT 3awmLLaeMon IMHUN aaa o6CAyKUBAHUA M 3aMeHbl YCTPOMCTBA, @ aBTOMaTUYecKue
BbIK/1tOMaTE/IM NO3BOJIAT 3aLUNTUTb CUNOBYIO LIEMb OT OTK/IIOYEHUS NPU aBapUIHOM pexmnme pabotbl YIUN.

Cxembl noakntoueHua Y3UN

Cxembl nogkatouenuns Y3UM knacca I+lI1+lll gas aBToHOMHOM poToanekTpmuyeckon CIC NOCTOSHHOTO TOKA B
cnyvae pasmeleHmsa GOTOINEKTPUYECKMX MOAYNEeN HAa aHTEHHO-MAYTOBOM COOPYEHUM NPUBEAEHbI Ha
puc. 2 4NA U30IMPOBAHHOM CUCTEMbI, U Ha pUC. 3 ANA 3a3EMIEHHOI CUCTEMbI.
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Puc. 2 Cxema 3awmTbl 060pya0BaHUA aBTOHOMHOM CIC NOCTOSIHHOTO TOKA NPU PacnoN0XKeHUN
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Puc. 3 Cxema 3awmTbl 060pya0BaHUA aBTOHOMHOM CIC NOCTOSIHHOrO TOKA NPU PacnoN0KEHUN
$OTO3IEKTPUYECKMX MOAYIEN B 30HE PACTEKaHMA TOKa Mo/IHMM OB (3a3eMIEHHAA cucTema).
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Cxembl nogkntouenus Y3UN knacca I+lI+lll gns aBToHOMHOM doToaNneKkTpmuyeckon CIC nepeMeHHOro ToKa B
cnyyae, Koraa GoToaNeKTpUYecKne MOLY/IM HAXOAATCA B 30HE BO3MOXKHOIO NPAMOro yAapa MOMHUW,
npuseaeHbl Ha puc. 4 gnA N30AMPOBAHHOM CUCTEMbI U HA pUC. 5 ANA 3a3eMNEHHON CUCTEMBI.
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Puc. 4 Cxema 3awwmTbl 060pyA0BaHUA aBTOHOMHOM poToanekTpudeckoit CIC nepemeHHOro ToKa npwm
pacnonoxeHnn GoToaNeKTPUYECKMX moaynei B 30He NMYM (M30anpoBaHHas cuctema).
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Puc. 5 Cxema 3awwmTbl 060pya0BaHUA aBTOHOMHOM poToanekTpuyeckoit CIC nepemeHHOro Toka npwm
pacnonoXeHnn GpoTo3/1eKTPUIECKUxXx moaynei B 3oHe NMYM (3a3emnéHHas cuctema).

Cxema nogkntoueHuns Y3UM Kknacca I+11+11l gns ceteBbix doToanekTpnyecknx C3C, Korga
$OTOINEKTPUYECKME MOAYIN HAXOAATCA B 30HE BO3MOMKHOIMO NPAMOro yaapa MONHMU, NPUBEAEHA Ha pUC.
6. Mpu annHe cunoBoro Kabena cebie 20 M. pekomeHayeTcs yctaHasausaTtb Y3UM no obe cTopoHbl

CUI0BON NHUN.
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QNEKTPOTEXHUWYECKAY KOMMNOAHMNGYA
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Akk. 6atapen

Puc. 6 Cxema 3almTbl 060pya0BaHUA ceTeBbIX GoTO3NEKTPUYECKNX CIC Npu PacnonoKeHnn
$OTOINEKTPUYECKNX MoAynel B 30He MTYM

an NOAKNHOYEHNN BHELHeMN I'IVIT&FOLIJ,EVI CETUN PEKOMEHAYETCA TaAK XKe obecneunTb 3aWnNTy OT UMNY/IbCHbIX

nepeHanpAXeHMI Co CTOPOHbI BHELLHEN CeTy.

Cxembl nogkntodeHuna Y3UM knacca Il ans aBToHOMHOM dpoToanekTpudeckoir CIC NOCTOAHHOIO TOKa B

cnyyae pasmeLleHusa GOTOINEKTPUYECKMX MOLY/IEN B 30HE 3aLLUTbl MOJIHUENPUEMHMKA NPUBELEHbI HA
puc. 7 4NA U301IMPOBAHHOM CUCTEMbI, U Ha pUC. 8 ANA 3a3EMIEHHOI CUCTEMDbI.

8 (800) 333-28-29
+7 (812) 207-47-05

info@hakel.ru
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K/TIOMEBOM TexHuuyeckui 6ronnetreHbo TNP018
KOMMOHEHT 11.07.2016 .

SHEPITMHA BEPHDBX PEWEHMUMN
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K2P HE2 600DV C

30Ha pacTeKaHus
TOKOB MOJTHHH

Puc. 7 Cxema 3awwmtbl 060pyaoBaHMA aBTOHOMHOM GoTo3eKTpryecKkoi CIC NOCTOAHHOIO TOKa Npwu
PacnonoKeHU GOTOINEKTPUYECKMX MOAYIEN B 30HE 3aLLMTbl MOJHUENPUEMHMKA (M30IMPOBaHHan
cuctema).
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QNEKTPOTEXHUWYECKAY KOMMAHUYA

KTIOMEBOW TexHuuyeckuu 6ronnetreHb TNP0O18
KOMMNOHEHT 11.07.2016 .

SHEPITMHA BEPHDBX PEWEHMUMN
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ARKYMYAATOPHAA
Batapen
30”3 pﬂCTCKEiHI!ﬂ TOKOB
MOJHHH

Puc. 8 Cxema 3awmTbl 060pyA0BaHMUA aBTOHOMHOW $poTo3N1eKTpudeckoin CIC NOCTOAHHOTO TOKa NpK
pacnonoXKeHnn GoTOINEKTPUYECKMX MOAY e B 30HE 3aLLMTbl MOJTHUENPUEMHMKA (3a3eMNEHHaA cuctema).

Cxembl nogkntoueHus Y3UNM knacca Il gns aBToHoOMHOM $poToanekTpmuyeckon CIC nepemeHHOro Toka B
cny4dae, Korga GoToaNEKTPUYECKNE MOLY/IU HAXOAATCA B 30HE 3aLWMTbl MONTHUENPUEMHMKA, NPUBEAEHDI Ha
puc. 9 Ana N301MpPoBaHHOM cucTeMbl U Ha puc. 10 aAna 3a3eMNEHHOM CUCTEMDI.
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TexHuuyeckuu 6ronnetreHb TNP0O18
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SHEPITMHA BEPHDBX PEWEHMUMN
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Puc. 9 Cxema 3almtbl 060pya0BaHNA aBTOHOMHOM poTosnekTpuyeckoi CIC nepemeHHOro ToKa npu
PacnonoXKeHUn GOTOINEKTPUUYECKMX MOAYNEN B 30HE 3aLLMTbI MONHUENPUEMHMKA (M30MPOBaHHan
cucTema).

A7 30Ha 3aIHThI
WA MONIHHENpPHEMHHKA
“I TexHu4eckoe nNoMeweHwe ConHeumsii
= - HHBEPTOP
Tok
MOJIHHH

Kowtponnep
3apaga

Lz 15m

Voc < 4616158

K2P KB2 600(800)DC/3v C Harpyaxa no

NEpeMEHHOMY
TOKY

30Ha pacTeKaHus
TOKOB MOJIHHH

ARKYMYNATOPHAA
Garapen

8 (800) 333-28-29
+7 (812) 207-47-05

info@hakel.ru

AO «Xakenb», 188510, Poccus, /10, JIoOMOHOCOBCKWIA p-H,
www.k2el.ru

npomsoHa l'openoeo, yi. CnmeHca, g. 2/4, nom. 314



QNEKTPOTEXHUWYECKAY KOMMNOAHMNGYA

KTIOMEBOW TexHuuyeckuu 6ronnetreHb TNP0O18
KOMMNOHEHT 11.07.2016 .

SHEPITMHA BEPHDBX PEWEHMUMN

Puc. 10 Cxema 3almTbl 060pYA0BAHUA CONHEYHOMN 3NEKTPOCTaHLMM CpeaHeit MOLWHOCTH Npu
PacnonoKeHNM UCTOYHMKA B 30HE 3aLLUTbI MOJIHUENPUEMHMKA (3a3eMNEHHAn cucTema).

Cxema nogkntoveHuns Y3UM Knacca Il ana cetesbix poToanekTpmyeckmx CIC B cayyvae, Koraa
$OTO3NEKTPMYECKME MOLYIN HAXOAATCA B 30HE 3aLLMTbl MONHUMENPUEMHMKA, NpuBeaeHa Ha puc. 11. Mpwu
O/InHe cunoBoro Kabens cabiwe 20 M. pekomeHayeTca ycTaHaBMBaTb Y3UI no ob6e cToOpoHbl CMN0BOM
NNHUN.

Mpu noaxAo4eHnn BHeLlHeMn I'IMTalOLLI,eﬁ CeTn peKoMeHAYeTCA TaK XKe obecneunTb 3aWNTy OT UMNYNIbCHbIX
I'IEPEHaI'IpFI)KeHVIl;‘I CO CTOPOHDI BHELIHEN ceTu.

MBpuaHaa ceTeBan dhoToanNekTpuyeckan CIC

COMHEMHIIA CaTenci
HHEE2pTOR

—

WHARETOR
HaNpAMEHWA C

L=20m
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K2P KB2 800(1000)DC/3V C

30HA pACTENAHHT
TOKOB MOTHHH
ang Am. Garapes
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oKy

Puc. 11 Cxema 3awmTbl 060pyaoBaHUA ceTeBbix poToanekTpnyeckux CIC npu pacnonoKeHum
$OTO3NEKTPUYECKMX MOAYNEN B 30HE 3aLUNUTLI MOJIHUENPUEMHUKA

Mpu npumeHeHnn Y3UM Knacca I+l 3a3emnstowmii NPOBOAHMK U NPOBOAHMKKN ans nogKatoueHus Y3NN
OOMKHbI BbITb ceyeHnem He meHee 16 mm2. Mpu npumeHeHun Y3UM knacca Il — He meHee 6 mm2.

BHewWHW BUA M OCHOBHbIE rabapuTHble pasamepbl Y3UNM
BHelwwHW BuA 1 rabaputHble pasmepbl Y3UM Knacca I+11+1l cepun K2P CB12.5 npmBeaeHbl Ha pUCyHKe 12.

yCTpOﬁCTBa AaHHOVI cepun ABNAKOTCA MOHOB/T0YHbIMMU. MHaekc C o3Ha4vaeT, 4to yCTpOﬁCTBa OCHalleHbI
KCYXUM» KOHTAKTOM ,CI,VICTaHLI,VIOHHOl‘;I CUrHannsaumm HemcnpaBHOro COCToOAHUA.
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OQNEKTPOTEXHUYECKAY KOMMNAHMNA

KTIOMEBOW TexHuuyeckuu 6ronnetreHb TNP0O18
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SHEPITMHA BEPHDBX PEWEHMUMN
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Puc.12 K2P CB12.5-600(800; 1000)/3V C

BHewHKni1 Bua, v rabaputHble pasmepbl Y3UM knacca Il cepun K2P KB2 ****DC/3V C npuseaeHsbl Ha
pucyHKe 13. YcTpoicTBa AaHHOM CEpUMN ABAAIOTCA MOAY/IbHbIMU, TO €CTb COCTOAT U3 6a3bl,
yCTaHaBnBaemol Ha Ha 35 mm DIN-peliky un cmeHHoro moayns. MHaekc C 03HayaeT, YTo yCTPOMCTBa
OCHaLLEHbI KCYXMM» KOHTAKTOM AUCTaHUMOHHOW CUTHAAM3aL MM HEMCMPABHOIO COCTOAHMA.
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Puc. 13 6) K2P KB2 (600, 800; 1000, 1500)DC/3V C)
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