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O JAHHOM PYKOBO[OCTBE

HasHaueHne

B oaHHOM pykoBoAcTBe onucaHbl cOopka, MOHTaX, aKCnnyaTaums U ycTpaHeHue HeucnpaBHOCTEN AaHHOro
ycTpowncTea. [poutuTe gaHHOEe PYyKOBOACTBO Mepen MOHTaXOM M akcnnyataumen. CoxpaHanTe HacTosLee
PYKOBOACTBO A5l NOCMNEAYHOLEro UCMOMNb30BaHMs B CNPaBOYHbIX LiENsiX.

Ob6nacTb NPMMeEHeHUs

B maHHOM pykoBOACTBE MpuBEOEHbl YKa3aHWs MO TEXHWKe 6e30MacHOCTM N MOHTaXy, a Takke MHdopmaums
MO MHCTPYMEHTaM U 3N1IEKTPOMNPOBOAKE.

TEXHWKA BE3OINACHOCTHU

10.

11.

12.

13.

OCTOPOXHO: B paHHoM rnaBe npvBeAeHbl BaXHble yKazaHUsA NO TeXHUKe 6e3onacHOCTH
M akcnnyatauum. CoxpaHsanTe AaHHOE PYKOBOACTBO Norib3oBaTens AN nocreayloLwero
MCNONb30BaHUsA B CMPaBOYHbIX LiensX.
Mepen akcnnyaTaumen YCTPOWCTBA M3ydWTe BCE YyKasaHus W npegynpexpalrolime Hagnucu Ha
ycTponcTee (Mpu HanmMumnm) 1 B COOTBETCTBYIOLLMX pa3genax A4aHHOro pykoBOACTBaA.
BHUMAHUE. YT0o6bl CHM3UTb PUCK MONYyYEHUs TpaBMbl, PEKOMEHOYETCS MCMOMb30BaTb AaHHOE
YCTPOWCTBO TONbKO Afsi 3aps4a CBMHLOBO-KUCIOTHBIX akKyMYNATOPHbIX 6GaTapen rnybokoro paspsiaa.
[ns nogknoYeHnsa Apyroro Tuna akkyMynsTOpHbIX GaTtapen NPOKOHCYNbTUPYNTECH C NMOCTaBLLMKOM
obopyaoBaHus.
He pasbupante yctponctBo. [na obcnyxmBaHua WM pemMoHTa YCTpoWcTBa obpatutecb B
cneumnanv3npoBaHHbIN CEPBUCHBIN LEHTP. MapaHTuiHble 06a3aTenbCcTBa MOryT OblTe aHHYNMPOBaHbI
NPy HECaHKUMOHMPOBAHHOM BCKPbITUM MHBepTopa. HenpasunbHas pasbopka MoXeT mpuBecTu K
NOpaXXEHWIO 3MEKTPUYECKUM TOKOM UMW BO3rOPaHuIo.
YUT06bl CHU3UTL PUCK NOPaXXEHUS 3MEKTPUYECKUM TOKOM, nepen TeM Kak BbINOMHATb TEXHUYEeCcKoe
obcnyxvBaHue yCTponcTBa HeOOXOAMMO OTCOeAuHWTbL Bce npoBoa. [lpocTtoe BbIkMOYEHUE
YCTPONCTBA HE YCTPaHSAET PUCK MNOPAXKEHUS INEKTPUYECKMM TOKOM.
BHUMAHUE. MoHTax ycTpoucTBa MOXET MNPOM3BOAUTLCS TOSbKO  KBaNMULMPOBaAHHLIM
nepcoHarnom.
HUKOI'OA He 3apspkaiiTe 3amep3LUyo akkyMynaTopHyto 6aTtapeto, u 6aTtapeto, AnnutenbHoe BpeMsi
XPpaHUBLLYIOCH NPW OTpULaTenbHbLIX TeMnepaTtypax.
Ona ontumaneHon paboTbl MHBEPTOpa/3apsgHOro YCTPOWCTBaA CnefymTe ykasaHusMm no BblObopy
kabensa COOTBETCTBYIOLLEro CeyeHus. ITO OYeHb BaXHO ANS  nNpaBunbHOM  paboTbl
nHBEpTOpa/3apsaaHOro yCTpOMCTBa.
Cobniogante o0cobyto OCTOPOXHOCTb MNpu paboTe C MeTanIM4eCKMMW MWHCTPYMEHTaMM Ha
aKKyMYnSTOpHbIX Oatapesx wnuM BOMM3n Hux. [NpyM nageHunm WHCTpyMEeHTa CylecTBYeT puCK
obpa3oBaHMsa UCKP WM KOPOTKOro 3ambikaHus b6atapen nnv apyrmx yacter o6opyaoBaHusi, 4To, B
CBOI o4epeb, MOXET MPUBECTU K BO3ropaHuio.
Mpu oTknto4YeHun kabenewn ot knemm nepemeHHoro (AC) unu noctosiHHoro (DC) Toka Heo6x04MMOo B
TOYHOCTW BbIMOMHATL YKaszaHUsl MO YCTAHOBKe ycTpowcTBa. lNoxanyncra, crnefynte ykasaHusMm B
pasgene MOHTAX gaHHoro pykoBoacTBa.
MnaBkmn npegoxpaHutens Ha 150A (ans 3kBT mogenu) npegHasHadeH Ans 3awutbl OT neperpysku
Mo TOKYy B LUenu TMOAKMIOYEHUS akKymynaTopHon 6Gatapeu (cm. pasgen [lodknoyeHue
aKkKymyrnsmopHoul bamapeu).
UHCTPYKUMN 1O 3A3EMINEHUIO. [aHHbin nHBepTOp/3apsgHOe  yCTPOWCTBO — creayet
NpUCOeaUHUTbL K CUCTEME MOCTOSIHHOrO 3asemrieHus. [Mpu ycTaHOBKe MHBepTopa HeoOXo4vMmo
cobnogatb perMoHarnbsHble HOpMbl 1 TpeboBaHuKS.
3AMPELWWEHO coeanHATb BXOAHbIE M BbIXOAHbLIE LENM MOCTOSIHHOIO TOKA W MEepeMEHHOro Toka
WMHBEPTOPHOro 06opynoBaHusA. He nogkniovanTe yCTPOMCTBO K CETU ECNN 3aKOPOYEeHa Lienb Ha BXoAe
NMOCTOSIHHOTO TOKa.
OCTOPOXHO. TexHudeckoe oOCnyxmBaHWe YCTPOWCTBA AOSHKHO MNPOBOAUTCHA  TOSbKO
KBannuuupoBaHHbIM CEPBUCHBLIM NepcoHanom. Ecnv nocne BbIMONMHEHWS yKa3aHuii, NpUBEAEHHbIX
B Tabnvue novcka n ycTpaHeHusi HEUCMPaBHOCTEW, HEMCNPABHOCTb NPOAOKaeT NpPUCYTCTBOBAaTb,
obpaTuTechb K MECTHOMY MOCTaBLUMKY 060pyAOBaHNS UNN B CEPBUCHbIV LIEHTP ANS PEMOHTA.



BBEOEHUWE

[laHHOe ycTponcTBO npenctaBnser cobon MHOroYyHKUMOHArbHbI MHBEPTOP, B KOTOPOM CO4YeTalTCs
$YHKLMM MHBEPTOPA, COMNMHEYHOTO 3apsgHOro YCTPOMCTBA U 3apsiAHOMO YCTPOWCTBA akkyMynsTOpHON GaTapewu
B ogHom kopnyce. MHBepTop obecneumBaeT nomnb3oBaTtens GecnepebonHoOn nogadert SNeKTponuTaHus.
HacTpowika 1 ynpaBneHne CONTHEYHOW 3MeKTPOCTaHUMEN MPON3BOAUTCS C MOMOLLbIO MHOTO(YHKLNOHABHOMO
XNOKOKPpUCTanNM4eCcKoro ancnned n naHemnn ynpasneHmna ¢ KHONKamMu. B 3aBucumocTn ot NpUMEeHEeHnA MoryTt
3afjaBaTbCs MapamMeTpbl 3apsiAHOro ToKa akkyMynaTopHou 6arapeun, npuoputeT nuTaHus OT CceTu
nepemMeHHoro TokKa wunu d)OTOSJ'IeKTpVILIeCKI/IX Mop,yneﬁ, a TakKke Oonyctumble napamMeTpbl U3MEHEeHUA
BXOOHOIro HanpaxeHu4.

MpeumyLiectsa

e HBepTOp C HEMOAYNUPOBAHHBLIM CUHYCOMAAMNbHbLIM BbIXOAHbIM HaNPsPKeHUEM (YUCTbIA CUHYC);

e B03MOXHOCTb 3a4aTb BXOOAHOE HanpshkeHvne Anst ObITOBOM TEXHUKM U NEePCOHANbHbLIX KOMMBIOTEPOB C
nomoLLbio NnaHenu ynpasneHus ¢ XKK-gucnneew;

e B03MOXHOCTb 3agaTb TOK 3apsga 6atapen ¢ nomollblo naHenn ynpaesneHus ¢ XXKK-gucnneewm;

e B03MOXHOCTb 3aaTb NpPUMOPUTET 3apsga OT CEeTU NEPEMEHHOrO TOKa UNN OT (POTOSMNEKTPUHECKMX
MoZynew ¢ NoMoLLblo naHenu ynpaenenus ¢ XK-gucnneew;

e COBMECTUMOCTb C CETbIO MEPEMEHHOMO TOKa UM NUTAHMEM OT reHepaTopa;

e  ABTOMATUYECKMI Nepesanyck Npu BOCCTAHOBMEHWUM CETU NEPEMEHHOIO TOKA;

e 3awwmra oT neperpysku/neperpeBa/kopoTKOro 3amblKaHus;

e UHTennektyanbHbIV anropytM 3apsga Ans onTuMmansHoW paboTbl akkyMynsTOPHbIX 6aTapen;

e  DYHKLMSA XONOAHOro 3anycka.

CprKTypHaﬂ cxemMa nogkrnro4veHus
Ha cnepgytolem pucyHke npyeegeHa obLias cxema ncnonb3oBaHvs AaHHOro obopynosaHus. Ha cxeme takke
yKa3aHbl yCTPOWCTBA, KOTOPbIE COBMECTHO C UHBEPTOPOM COCTABMSIOT MOSHYIO CUCTEMY SNEKTPONUTaHNS:

e [eHepaTop Mnu anekTpuyeckas ceTb;

o  DOTO3MNEKTPUYECKME MOAYIU;

o AkkymynsTopHble 6aTapew.
Ecnu B cootBeTcTBUM € Bawwumun TpebosBaHnsamm Heobxogmma Apyras CTPYKTypHasi cxema MOAKMYeHus,
obpaTtuTech k Bawemy noctasLyuky obopygoBaHus.
[aHHbIN nHBEpTOP cnocobeH obecneynBaTb 3NEKTPOIHeprmen nobble BuObl ObITOBOM M OPUCHOM TEXHUKN,
BKITHOYAS MMIOMUHECLEHTHbIE CBETUIBbHUKN 1 060pyAOBaHME C 3NeKTpoaBUraTensiMm, Takue kak BEHTUNSTOPSI,
XOMNOAMIBHMKN U KOHAMUUOHEPDLI BO3ayxa.
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ConHeyHas 3Heprus

FeHepaTop J

BATTERY

OnekTpoceTb

AKKyMynATOpHble 6aTaped  BbiToBble NpUGoOpbI

PucyHok 1 ObLasn cTpykTypHasi cxema rmbpuaHon (ooTo3NEKTPUYECKON CUCTEMBI
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Moneny
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W monens IKBA
(BMA cBoky)

Mogens JxBA

YKngkokpuctannuyecknin gucnnen

MHavkaTop cocToAHUS

WHoukaTop 3apsga akkyMmynatopHoin 6aTtapeu

WHavkaTop HeucrnpaBHOCTH

KHonku BbiGOpa pexuma n yCTaHOBKM NapameTpoB
Boikntouyatene nutaHus

BxoaHon pa3bem nepeMeHHOoro Toka

BbIxogHoOM pasbem NnepemMeHHOro Toka (NoaKMtoYeHne Harpyskm)
PasbeM ana hoToanekTpnyeckmx moaynemn

. Pazbem onsa akkymynsatopHbix 6aTapen
. ABTOMaTU4ECKUIN pa3MblkaTenb

. MopT USB

. MopT cBa3n RS-232
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mogenwn 1kBA/2kBA ¢ MPPT

YKngkokpuctannuyecknin gucnnen

MHaukaTop cocTosHMA

NHavkaTtop 3apsga akkymynatopHon 6atapeu

MHaukaTop HencnpaBHOCTU

KHonku BbiGOpa pexxuma 1 yCTaHOBKM NapameTpoB
Bbikntoyatenb nMTaHus

BxoaHon pa3bemM nepeMeHHOoro Toka

BbixogHOM pasbeM NepeMeHHOro Toka (MoAKMYeHne Harpyskm)
Pasbem anga oTosnekTpudeckmx mogyrnemn

. Pazbem onga akkymynatopHbix 6aTapen
. MpepoxpaHutens

. MopT USB

. MNopT cBa3n RS-232



MOHTAX

PacnakoBka u OCMOTP
OcmoTpuTe YyCTPOMCTBO Nepen yCTaHOBKOW. [1poBepbTe, 4TO coaepXumMoe KOpoOKM He MOBPEXAEHO.

B komnnekT nHBepTOpHOro obopyaoBaHus BXOOUT:

Bnok nHeeptopa - 1 wr;

PykoBoacTBo nonb3oBatens - 1 wr;

Kabenb cBs3n — 1 wWr;

CD-gnck ¢ MO — 1 wr;

MpepoxpaHnTenb NOCTOSTHHOMO Toka — 1 WT (Tonbko Ans moaenen 3kBA);
KonbueBas knemma — 1 Wt (Tonbko Ans mogenen 3kBA);
BcnomoraTtenbHasa nnactuHa — 2 Wt (Tonbko ansa mogenen 3kBA);

BuHTbl — 4 WwT (He ana mogenen 1kBA ¢ MPPT).

NoarotoBka
I'Iepep, TeM KaK NnoaKknw4yaTtb K yCTpOVICTBy KaGeﬂM, OTBEPHUTE OABa BMHTA U CHUMUTE HMXKHIOK KPbILWKY KakK
NOKa3aHO Ha PUCYHKE HNXe:

MoHTax broka
Mpwn BbIGOPE MECTa YCTAHOBKM YCTPOMCTBA HEOHXOOUMO YUMTbIBATHL CriefytoLlee:

e 3anpelleHo ycTaHasnmeaTb MHBEpTOP Ha
NerkoBoCnNameHsIloLWLMXCA CTPOUTENbHbBIX MaTepuanax;

e UVHBepTOp HEOGXOAMMO YCTaHaBnMBaTb Ha MPOYHON -
NMOBEPXHOCTMU; 1

e lHBepTOp cregyeT ycTaHaBnNuBaTb Ha YPOBHE [nas,
4yToObl MOXHO ObINO NErko CYUTbIBaTb MNOKa3aHUs
XNOKOKPUCTANMYECKOro Ancnnes;

e [Ina ontumanbHoOW paboTbl MHBepTOpa Temnepartypa
OKpyXaloLero Bo3dyxa [OMKkHa ObiTb B AvanasoHe
oT1 0 °C po 55 °C;

o PekomeHayeTcst ycTaHaBNMBaTb YCTPONCTBO Ha CTEHE B
BEPTMKANbHOM MOSIOXEHUH;

e [1ns obGecnevyeHns JOCTAaTOYHOrO TENNOOTBOAA U MECTa,
Heobxoaumoro  Ans OTCOEAUHEHUS NnpoBOAOB,
paccTtosiHMe OT Apyrux MpeaMeTOB UM NOBEPXHOCTEWN
OOIMKHO ObITb TaKMM, Kak Noka3aHo Ha pUCYHKe crpasa.

OAHHOE YCTPOUCTBO MOXET BbiTb YCTAHOBJIEHO TOJIbKO HA BETOHHbIX UK
APYIMX HEFOPHOYUX MOBEPXHOCTAX



3akpenute 610K Ha CTeHe, 3aBepHYB ABa BMHTA (CM. PUCYHOK HUXe). PekomeHayeTcst MCNonb3oBaTh BUHTbI
M4 nnn M5.
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MogkntoyeHne akkyMynsTopHon 6aTapeu

BHUMAHUE. B uenax 6e30macHOCTN M BbINOMIHEHNST HOPMATUBHbBIX TPEOOBaHUA MEXAY akKyMYrsaTOPHOW
GaTapeel n MHBEPTOPOM HEOOXOOMMO YCTAHOBWUTb OTAENbHOE YCTPOWCTBO 3alUTbl OT MNEperpysku no
MOCTOSIHHOMY TOKY U YCTPOWCTBO aBTOMATUYECKOrO BbIKIIOYEHUsI. B HEKOTOPBIX Crydasix aBToMaTUYECKuUi
BbIKMOYaTENb YCTaHaBMMBaTb He 06s3aTenbHO, O4HAKO HeoOXOOUMO YCTaHOBWUTb YCTPOWCTBO 3alUUTbl OT
neperpysku no Toky. Beibop HOMMHana npeaoxpaHuTenst NNy aBToMaTUYECKOro BbikNoYaTensi Npou3BoauTCS
Mo HOMWHANbLHOMY TOKY, MPUBEAEHHOMY B Tabnuue HUXe.

OCTOPOXHO. Bcsa anekTponpoBoaKka 4OMKHbI BbINOSTHATLCS TONBKO KBannMULMpoBaHHbLIM NEPCOHaNoM.
OCTOPOXHO. [lpu nogknoyeHMn akKkyMmynaTopHbix ©OaTapel O4eHb BaXHO WCMOoNb3oBaTb Kabernb
COOTBETCTBYIOLLIEro ceveHus ansa 6esonacHom n adeKkTMBHON paboThl CONMHEYHON aNeKkTpocTaHuun. YTobbl
CHU3NTb PWUCK MNONy4YeHUs TpaBMbl, CrnegyeT MWCMONb30BaTb COOTBETCTBYWOLME Kabenn w KNeMMbl
COOTBETCTBYHOLUNX pa3MepoB, NpMBeAEeHHbIe B Tabnuue Huxe.

PekomeHpauum no BbiGopy kabens akkyMynAaTopHoOW 6aTapeu:

Mnowaab cevyeHnsn
Mogenb Pasmep npoBopa KaBensi, M2 MoOMeHT 3aTsKKKU
1kBA 1*4 AWG 25 2 Hm
3kBA 1*2 AWG 35 2 Hm

[ns nogknoyeHns akkymynaTopHon 6aTapen Heo6X04MMO BbINOMHUTL CrieayloLLee:
1. Ypanute 18 MM wusonupylowern 0OOMOYKM Ha  KOHLax Elg
MONOXUTENBHOIO N OTpULaTENbHOro kabenen.

2. BctaBbTe uunuHapudeckne HakOHEYHUKM Ha NONOXUTESNbHBIA Y
oTpuuaTenbHbI kabenu.

I:l —




3. 3akpenuTe BcroMoraTeflbHyl0 MNacTUHy Ha WMHBEPTOPE C MOMOLLbI BUHTOB M3 KOMMMEKTa, Kak
MOKa3aHO Ha PUCYHKE HIKeE.

4. Mogenb 1kBA nogaoepxuBaeT cuctemy 12B noct.toka, mogenu 3kBA nogaepxmsatot 24B noct.Toka.
BbinonHuTe nogknioYeHne akkyMynsaTopHbIX rpynn 6aTapen cornacHo KapTuHke Hke. [na mogenen
1-3 kBA pekomeHayeTcs NOAKNIOYNTE akKyMynsaTOpPbl EMKOCTbIO He MeHee 100 Au.

Inverter 1KVA Inverter 2KVA/3KVA

QQ PO

G)12v (F d912v I d)12v (? (?uv :

5. BcTaBbTe NpoBoaa akKyMynaTopHoi GaTapen B pa3beMbl AN 6aTapeun nHBepTopa. 3aTsaHUTE raiiku
¢ MomeHTOM 2 Hm. Y6eauTech, 4To cobntofeHa NonspHOCTb NOAKIIOYEHUS akKyMynaTopHoi 6aTapen
¥ UHBEPTOpa/3apsAAHOro YCTPOWCTBA, a KPenneHUs KNemMmM Ha pasbemax TYro 3aTsHyThI.

=

6. YTtoObl HapexHo 3aKkpennutb nNpoBoAHOE coeaunHeHune, Bbl MOXeTe 3aKpenutb npoBoda Ha
BCNomMoraTenbHOW NnacTMHe C NOMOLLbIO KabenbHOM CTSXKN.

OO~




OCTOPOXHO: OnacHOCTb NopaXeHUs1 AINEKTPUYECKUM TOKOM

Cobnogante OCTOPOXHOCTb MPUM MOHTaxe, nocrnefoBaTerlbHO BKIIOYEHHbIE aKKyMYNSTOPHbIE
6aTapeun UMetoT JOCTaTOYHO BLICOKOE HamnpshKeHue.

BHUMAHUE! lMpexae 4yeM BbINONHUTL OKOHYaTENbHOE COeAMHEHME MO NOCTOSAHHOMY TOKY WMn
3aMKHYTb aBTOMaTUYECKWIA BbIKItoYaTeNb/pa3MblkaTenb NOCTOSIHHOIO Toka ybeamTech B TOM, YTO
nonoxutenoHas (+) KNneMmma NpUcoeanHEHa K NONOXUTENBHONM (+) Knemme, a oTpuuaTtenbHas (-)
Knemma — K oTpuuaTenbHom (-).

I'IouKmoqume BXOo4da U BbiXOoOa nepemMeHHOro Toka

BHUMAHUE! [lNepen nogknioyeHMemM BXOAHOrO MCTOYHMKA MEPEMEHHOr0 TOKa YCTaHOBUTE OTOENbHbIN
aBTOMaTUYECKU BbIKMOYATENb NEPEMEHHOIO TOKA MEXAy MHBEPTOPOM U BXOOHBIM UCTOYHWKOM MUTaHWSA
nepemMeHHoro Toka. 3TO no3BonuT 6e3onacHo OTKMIYMTb WMHBEPTOP ANs MPOBEAEHUS TEXHUYECKOro
obcnyxvMBaHMa M obecneymT MOMHYK 3awWwuTy OT NEeperpy3kM Mo TOKy Ha BXOAe MEepeMeHHOro ToKa.
PekomeHayembii HomuHan ana mogenen 1kBA coctaendaet 10A, anga 3kBA — 32A.

BHUMAHMUE! VimeeTcs OBe knemmHble konogku ¢ MapkupoBkon «IN» [Bxog] m «OUT» [Beixog]. HE
MNEPENYTAMTE BXOAHOW ¥ BbIXOLHOM pasbembl.

OCTOPOXHO! Bcs anektponpoBogka AOMMKHA BbIMOMHATLCA KBaNnMMPUUMPOBAHHBIM NEPCOHAroM.
OCTOPOXHO! lNpu noakntoyeHun Kk BXxody nepemMeHHoro toka Ansa 6esonacHomn u adpdektusHon paboThbl
COITHEYHOW amneKkTpocTaHumm Bonbluoe 3HayeHve umeeT Bbibop kabens coOTBETCTBYHOLWEro ceveHus. Ans
YMEHbLUEHUS pUcka TpaBM, Noxanymcra, ucnonb3ymnte kabeno pekoMeHAOBaHHOMO CEYEHWs, YKasaHHOro B
Tabnuue Huxe.

PekomeHgauuun no BbIGOpy Kabens nepemMeHHOro Toka

Mopgenb Kanubp npoBoga fnowaae ceuenns MOMEHT 3aTAXKN
npoBoaa
1kBA 16 AWG 1,5 Mm2 0,6Hm
3kBA 12 AWG 4 mm2 1,2 Hwm

[ns nogknodeHus Bxoga v BbIXo4a NEPEMEHHOrO TOka HEOOXOAMMO BbINOMHUTL CNeayoLlee:

1. Tepen noAkmo4YeHMEM BXxoda W BbiXxOAa MEPEMEHHOro Toka, ybeauTechb, YTO pasMblkaTernb UIn
YCTPOWCTBO 3aLUUTbl MOCTOAHHOIO TOKa Pa3OMKHYT.

2. Ypanute 10 MM um3onupytowen obomnoYkM Ha KOHLE LIeCTU NMPOBOAHUKOB. YKopoTuTe chasHbii L n
HenTpanbHbIn N NpoBog Ha 3MM.

3. [Ona mogenen 1kBA BCcTaBbTe BMIKY B PO3ETKY AS1S MOAKIMOYEHNS MCTOYHMKA CETEBOrO NUTaHMS.
[na mopenen 3kBA BCTaBbTe NpoOBOAa BXOAa NEPEMEHHOIO ToKa, cobnoaas NoNsSpHOCTb, YKa3aHHYH0
Ha KNEMMHOWN Konopke, U 3aTaHUTe BUHTbI knemm. CHavana npucoeguHuTe 3aluTHbIA NMPOBOOHMK

«PE» ().

N o .

& — 3eMnA (KenTbli-3eneHbINn)

L — ®Pasa (kopuiHeBbIM U YepPHbIN)
N — HeunTtpanb (cuHun)
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OCTOPOXHO!
MNepea nogknioyeHnem ycTponcTea y6eaurech, YTO MCTOYHUK NEePEeMEHHOro ToKa OTKIIoYeH

4. 3aTem BCTaBbTe NPOBOAA BbIXOOA MEPEMEHHOro TOKa, cobniogas MONSpPHOCTb, YKa3aHHYK Ha
KNeMMHOWN KONOoAKe, MU 3aTAHUTE BUHTLI knemM. CHavana npMcoegmH1Te 3almTHbIN NPOBOAHUK « PE»

()
— 3emns (KenTbiN-3ereHbin)
L — ®a3a (kopuiHeBbIN UNN YEPHbIN)
N — Hentpanb (cuHun)

1kBA

5. Y6eauTech B TOM, YTO NPOBO/AA HaAeXHO NpUcoeauHEeHbI.

BHUMAHMUE! [1na nepesanycka Takvx yCTPOMCTB, Kak KOHAMLMOHED, TpebyeTca He MeHee 2—3 MUHYT Ans
ypaBHMBaHMA OaBrieHns rasoobpasHoro xmagareHta BHYTPWU KOHTYpoOB. [lepeboun B anekTpocHabkeHum
MOTyT TMpPMBECTU K MOBPEXAEHWIO NPUCOEOMHEHHbIX YCTPOMCTB. [ns npegoTBpalleHns  Takoro
noBpexaeHus, nepes MOHTaXXOM KOHAMLMOHepa YTOYHUTE Yy NPOM3BOAUTENS, OCHALLEH NN OH dyHKUMen
BPEMEHHON 3agepxkn. B npoTuBHOM crniyyae cpaboTaeT 3almTa MHBepTOpa/3apsgHOro yCcTpomcTsa oT
neperpysku u Ans 3awuTbl YCTPONCTBA 3neKkTponutaHne OyaeT OTKNIoYeHo. TeM He MeHee, B HEKOTOpPbIX
Cry4asix 370 MOXeT MPUBECTM K NOBPEXOEHNIO KOHANLMOHEPA.

MogkntodeHne poToINEKTPUYECKMUX MOaYNEN
BHUMAHUE. T[lepen nogknwoyeHnem  (pOTOSNEKTPUYECKUX  MOAYNen  yCTaHOBUTE  OTAeNbHble
aBTOMaTU4YECKMNE BbIKINoYaTENUN MEXAY MHBEPTOPOM M (POTOINEKTPUHECKUMIN MOAYNSIMU.

Mpu nogknoyeHMn doToanekTpudeckux moaynen ans 6esonacHon uM acpdekTMBHOM paboTbl CONMHEYHOM
3NEeKTpoCcTaHumm 6onbluoe 3HavyeHne nmveeT BblOOp Kabensi COOTBETCTBYHOLLEro ceveHud. [ns ymeHbLUIeH s
pucka TpaeM, Noxanymcra, UCNonb3ynte Kabenb peKoMeHO0BaHHOIO CEYEHUS, yKazaHHOro B Tabnuue Huxe.

n
Moaenb Kann6p npoBoaa flotuaak cedenns MoOMeHT 3aTsXKKun
npoBoga
1kBA/3kBA 1*8 AWG 10 mm? 1,6Hm

PekomeHOoBaHHasa KoHdUrypaumsa maccuBa hoToaneKTpuvyeckux moaynen (TonbKo Ana moaernemn c
PWM KoHTponnepom)
Mpu BbIGOpE hOTOSNEKTPMUYECKUX MOAYEN HEOBXOAMMO NPUHSATL BO BHUMaHWE crieaytolne napameTpsbl:

1. HanpsikeHne xonoctoro xoga (Uxx) (POTOSNEKTpUYECKMX MOAyneld He [AOSKHO npeBbillaTb
MakcuMarbHO JOMNYCTUMOrO 3HAYEHUs HaMNpPSHKEHUS ANa UHBepTopa.
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Tok 3apsiga (PWM koHTponnep) 50A
HanpsikeHne  cucremsbl NOCTOSAAHHOIO  TOKa

P . 12B nocT. Toka 24B nocT. ToKa
(akKyMynaTopHbIX 6aTapen)
[Onana3oH pabounx HanpsXKeHUn 15-18B nocT. Toka 30-32B nocT. ToKa
Makc. HanpsbkeHuMe XonocToro xoga MaccuBa

P - A 55B noct.ToKa 80B nocT.ToKa

choTOo3aNEeKTpUIYECKNX Moaynen

2. [ns Haunyywewn npou3BOAUTESNIBHOCTM, HamnpsbkeHMe B TOYKe MakcumanbHOW MOLHOCTU (Ump)
POTOINEKTPUYECKMX MOAYIEN OOIMKHO ObiTb ONM3KO K NydlleMY 3HAYEHWUI0 HaMpsPKeHUs B TOUKe
MakCcUMarnbHOW MOLUHOCTM MWHBEpPTOpa WNW AOMKHO COOTBETCTBOBATb AMana3oHy 3HadYeHui
HaNpPs>KeHUs B TOYKE MaKCUMarbHOW MoOLWHOCTU. Ecnv oanH hoTOaNneKkTpu4eckuii Moayrnb HEe MOXET
COOTBETCTBOBaTb 3TOMY TpeboBaHMo, HeobXxooMMO MOAKMYUTL MNOCNeaoBaTeNbHO HECKONbKO
hOTOINEKTPUYECKUX MOAYIIEN.

MakcumanbHoOe Konm4ecTBO (hOTOINEKTPUYECKUX MOAYIEN B cepum:
Ump cpoToanekTpuyeckoro mogynsa * X wrt = Hannyywee Ump nHBepTopa nnu guanasoHa Ump.

KonunyectBo napannenbHO NoakntovYeHHbIX hOTOINEKTPUIUECKUX MOAYIEN:
Makc. 3apsagHbIn Tok nHBepTopa / Impp.

O6wee KonnuyecTBo (POTOINEKTPUYECKUX MoayNen:
MakcMManbHoe KONMMYEeCTBO MOCHeaoBaTENbHO MNOAKMIOYEHHbBIX (POTOSMEKTPUYECKMX Moaynen *
KonunuyecTBo napannenbHO NOAKMOYEHHBLIX POTOINEKTPUYECKUX MOAYEN.

PekomeHaoBaHHasA KOHdUrypaums maccuBa (hoToO3NeKTpUYeCcKux moayneun (Tonbko Ansa moaenew c
MPPT koHTponnepom)

Mpu BbIGOpe hOTOINEKTPUYECKMX MoAaYIel HEOGX0AMMO NPUHATL BO BHUMaHMWeE criedytolmne napamMmeTpbi:

1. Hanpsskenne xonoctoro xoga (Uxx) OTO3MNEeKTpuyeckux Moayrnenh He [OMMKHO npeBblwath
MaKcuMarbHO JOMYCTUMOro 3HA4YEeHUS Hanps>XeHnsa Ans nHeepTopa.

2. HanpspkeHne xomoctoro xoga (Uxx) (POTOSMEKTpUYEcKMX MOAynern [OSKHO OblTb  Bbille
MUHMManbHOIo HanPsXXeHUs akkyMynaTopHbiX 6aTapen.

MOOEINb MHBEPTOPA 1kBA 3kBA
Makc. HanpshkeHuMe  XONocToro xoga MaccuBa
c¢hoTOoaNEeKTpUUYECKNX Moaynen

Avana3oH  HanpsikeHUM  CreXeHUA  3a  TOYKOM
MaKcuManbHomn MOLLHOCTU (MPPT) maccuBa | 15-80B noct.ToKa 30-80B noct.TOKa
doToaneKkTpUYeCcKNx mopynen

102B nocTt.TOKa

MoaroTroBka Kabens U nocriegoBaTeNbHOCTL COOPKU pasbema:

1. Ypanute n3onsLMIO C NONOXUTENbHOMO M oTpuLaTenbHoro kabenen Kabenb
Ha anuHy 10 mm. CobnioganTte OCTOPOXHOCTb, YTOObLI HE NOBPEANTb
NPOBOAHMK.

| =

2. PekomeHgyeTcst Mcnonb3oBaTb LUNUHAPUYECKUE HAKOHEYHWKN AN
npoBoaoB AS1s 3EKTMBHOM paboThI.

E
=

3mm_max
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3. 3akpenuTe BcrioMoraTesnibHyl MMacTUHY Ha WMHBEPTOpPE C MOMOLLbI BUHTOB W3 KOMMMEKTa, Kak
MOKa3aHO Ha PUCYHKE HIKeE.

4. BbINONHWUTE NOAKMYEHNE NPOBOLAOB (DOTOINEKTPUYECKNX MOZYNEN KaK MOKA3aHO Ha PUCYHKE HUXKE.
Ybeaoutecb, 4TOo cobniogeHa NOMNSPHOCTb MpM MOAKMOYEHUN (OTOSNEKTPUYECKMX MOAyNen K
BXOAHbIM pasbemaM Ha uHBepTope. PekomeHayeTcst Mcnonb3oBaTb OTBEPTKY C MPAMbLIM LUNULEM Ha
4 mm.

5. YrtoBbl HagexHo 3akpenuTb MPOBOAHOE COEAVHEHWE, Bbl MOXETE 3akpenuTb MNpoBOAa Ha
BCNoMoraTernbHOM NiacTUHE C NOMOLLbIO KabenbHOM CTAXKN.

OO~

OkoHuaTenbHas cbopka
Mocne 3aBepleHna NoAaKNH4YeHNnA yCTaHOBUTE Ha MeCTO KPbILKY U 3aBEepHUTe 2 BMHTA, KaK NnokasaHo Ha

cnegyrowemM pucyHke.

lNookntoveHne cBa3u

[na coegvHeHus MHBEPTOpPA C KOMMBOTEPOM WCMNONb3ynWTe Kabenb, BXOASALWMIA B KOMIMIEKT MOCTaBKM.
YcTaHoBUTE C KOMMAaKT-gMcka NpUoXeHne ONns MOHWUTOPWHra (BXOAWT B KOMMIEKT MOCTaBKW) U criegyvte
WHCTPYKUMSIM Ha 3JKpaHe Ans 3aBeplueHust ycTaHoBku. [logpoGHoe onucaHnve paboTbl C NpUIoXeHWeM
npmeegeHo B pyKOBOACTBE Nosib3oBaTtesid, HaxoadawemMca Ha KOMNakT-gucke.
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SKCIMNYATAUNA

BkntoyeHne n BbIKNOYEHWE NMUTAHUA

Mocne moHTaxa Gnoka MHBEPTOpPA U MOAKMIOYEHUA akKyMYNATOPHbIX GaTapen (Mpu Hanuuum), BKMAYUTE
nHeepTop. Ana mogenen 1K ¢ MPPT kOHTponnepomM HaXmuTe KHOMKY BKIHOYEHMWSA/BbIKITIOYEHNS YCTPOWNCTBA,
pacnonoXeHHyl0 Ha NaHenu ynpasneHns uHeepTopa. [na octanebHbIX Mogenemn, HaXXMUTE KHOMKY BKIMIOYEHUS
WMHBEpPTOpA, pacnonoXeHHy Ha BOKOBOW NOBEPXHOCTU NHBEPTOpPA.

Wow @R $
rauly @l I 4

2 &

Bug cboky
Ona moaenen 1kBA ¢ MPPT koHTponnepom OcTtanbHble Mogenu

Nanenb ynpasneHna n tHankKaumm

MaHenb ynpaBreHwsl, NpeAcTaBfieHHasi Ha CIeAyLeEM PUCYHKE, pacronioXeHa Ha nepegHer naHenu
nHBepTOpa. MaHenb ynpaBneHusi ocHallleHa TPeEMS HAMKATOPaMm, YeTbIpbMsi (PYHKLMOHANbHBIMU KHOMKaMK
n XXK-gncnneeM, Ha KOTopoM oTobpaxatoTcst cTaTyc paboTbl M MHpOpMAaLMS O MOLLHOCTM Ha BXOAE U Bbixoae
nHBEpTOpA.

» XK 3kpaH
CeetoAnogHkie

WHAOWKaTOPLbI KK 3kpan

OYHKLUOHaNbHbIE
KHOMKU CsetognofaHble
WHAMKATOPBbI COCTORHNUA
PyHKUMOHANbHbIE
KHONKM

Ons mopenen 1kBA ¢ MPPT koHTponnepom OcTtanbHble mogenu
UHaukaTopbl
CBeTtoanoaHbIN CseTtutcsl
AOA Uset CoobuweHue
mHaukKaTop HenpepbiBHO/MUraeT
HanpskeHvne Ha BbIxofd NojaeTcs B NIMHEWHOM
CseTuTCs HenpepbIBHO
pexuve
#- AC SeneHLi HanpsskeHMe Ha  Bbixog  nojaeTcss  OT
-:::— INV MuraeT aKKyMYMSATOPHOM 6aTapeu nnu oT
OTOIMNEKTPUYECKUX  MOAYNen B  pexume
paboTbl OT 6aTapeu
AKKyMynsTOpHas baTtapes MOSTHOCTBHO
Y _ | CBeTuTCH HenpepbIBHO
- CHG 3eneHblit 3apsbkeHa
Muraet AkkymynsaTopHas 6atapes 3apsikaeTcs
FAULT K . | CBeTtuTCs HenpepbieHo | HencnpasHocTb
pacHbIN
Mwuraet MpeapynpexaexHne
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dyHKUMOHaNbHLIE KHONKU Ana mogenen 1kBA ¢ PWM koHTponnepom u ansa mogenen 3kBA.

DyHKUMOHaNbHaA KHomnka OnucaHue
ESC Bbixop, Bbixoa 13 pexxmma HacTpoek
upP Beepx BosBpart k npegbiaywemy nyHKTy
DOWN BHu3 lMepexon k cnepylowemy nNyHKTY
ENTER Beox Mepexon B pexum HaCTpOlfIKVI Unv noaTeepXaeHne BblGpaHHbIX
AaHHbIX B peXUMe HaCTPONKU

PyHKLMOHaNbHbIe KHOoNKu ana mogenen 1kBA ¢ MPPT KoHTponnepom

DyHKLMOHaNbHas KHOMNKa

OnucaHue

O Bbixop

Bbixog 13 pexunma HacTpoek

& MpokpyTka Mepexon K creaytoLLeMy NyHKTY
yu Beop [Mepexoa B pexxum HaCTPOWKWN UM NOATBEPXKAEHWE BblOPaHHbIX

OaHHbIX B PEXMME HACTPONKK

"padmyeckne ob6o3HaveHna Ha XKK-gucnnee

INPUTBATTTEMP ———\ OUTPUTBATTLOAD

A oo
Ve = = ) %
JCe %

BYPASS o

FY OVERLOAD
W/100%
]
I

Il 25%
CHARGING

3Hayok

OnucaHune

UHdopmaums o BxogHOM

UCTOYHUKE

Bxoa nepemMeHHoOro Toka

Bxoa d)OTOSJ'IeKTpI/I‘-IeCKO ro Mmoayns

INPUTBATT

0o8%

OTobpaxaeTcss HanpsbkeHMe U 4acToTy Ha  BXode, HanpsbkeHue
doToanekTpuyeckux mopynen, Tok 3apsga (ons mogenen 3K), MOLHOCTb
3apaga (Ons wmogene ¢ MPPT  koHTponnepom) w©  HanpskeHue
aKKymynsTopHon 6atapew.

HacTpoWka nporpammbi u

UWHOUKaUuuUAa HemcnpaBHOCTU

%

NHamkaums pexxuma HacTpoWiKy nporpamm.

 frmrr— |

Eiar

(- -t

WHavkauua npegynpexaeHuin 1 HemcnpasHOCTEN
[ g

a2

MpeoynpexaneHue: MUraeT Kod npeaynpexaeHms = -t
e

88
o el :

HeI/ICﬂpaBHOCTbI 0T06pa>|<aeTc;| KO4 HEUCNPaBHOCTU i

15




MHdopMaums o napaMeTpax BbIXO4HOrO CMrHana

OUTPUTBATTLOAD
‘w OTobGpakaeTcsa HaNpskeHUe 1 YacToTa Ha BbIXOAe, NPOLEHT Harpysku,
B B B ﬁ" Harpy3ka B BA, Harpy3ka B BaTTax u Tok pa3psga.
A a z
UHdopmaumsa o COCTOAHUM aKKyMyIATOPHOWU GaTapeun
(— MHavkaums ypoBHs 3apsifa akkymynsaTopHon 6atapen B gnanasoHax 0-24%,
| — 25-49%, 50-74% v 75-100% B pexume paboTbl OT akKymynsatopa u

CHARGING

COCTOdAHME 3apdna B NMHENHOM pexunve paGOTbI.

Mpu 3apsige akkyMynsTopHol 6aTapen oTobpaxkaeTcsl COCTOsIHME 3apsida akkyMynsTopHoi GaTapew.

CocTtosiHne HanpsixkeHne 6atapen YKK-gucnnen
<2 B/anemeHT YeTblipe cermeHTa nooyepeaHoO MUratoT.
Pexxnm HwxHWn cermMeHT CBEeTUTCS, OcCTanbHble TpWU
2—2,083 B/anemeHT P
NMOCTOSIHHOIO cermMeHTa nooyepeaHo MuraioT.
ToKa/pexunm HwxHne oBa cermMeHTa CBETATCH, OCTanbHble ABa
P 2,083-2,167 B/anemeHT A a
NMOCTOSIHHOIO cermMeHTa nooyepeaHo MuraroT.
HanpsxeHus HwxHne Tpu cermeHTa cBeTATCS, BEPXHUN
P > 2,167 B/anemeHT P P
CerMeHT Muraer.
MnaBatowum pexunm. AKKymynaTopHble 6aTapeu
i p yMy P P YeTblpe cermeHTa cBeTATCS.
MONHOCTBIO 3apPSKEHbI.

B pexume paboTtbl OT 6GaTapen oTobpaxxaeTca eMKoCTb baTapeu.

MpoueHTHasa aonsa Harpysku HanpsixeHne 6atapeu KK-gucnnen

< 1,85 B/anemeHT

1,85-1,933 B/anemeHT

Harpy3ka>50%
1,933-2,017 B/anemeHT
> 2,017 B/anemeHT
< 1,892 B/anemeHT
1,892-1,975 B/anemeHT
Harpy3ka<50%

1,975-2,058 B/anemeHT

> 2,058 B/anemeHT

UHdopmaumsa o Harpyske

3Hayvyok OnucaHue
WHaukauusa neperpysku.

O6o3Ha4vaeT ypoBeHb Harpy3ku: 0-24%, 25-49%, 50-74% n 75-100%.

= 100% 0-24% 25-49% 50-74% 75-100%
I
J
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UHdopmauums o pexmme paboTbl

YCTPONCTBO NOAKMIOYEHO K 3NEKTPOCETMU.

YCTPOWCTBO NOAKMIOYEHO K (DOTOINEKTPUYECKUM MOZYIISIM.

BYPASS Harpyska nuTaeTcsa oT aNeKTpoceTu.

3apsag oT aNeKTpoceTH.

PaboTtaeT koHTYyp NnpeobpasoBaTens nocT./nepem. Toka UHBepTopa

5N

3ByKOBO€‘ onoselweHne o0 HemcnpaBHOCTU OTKITHOYEHO.
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HacTponka napameTpos ¢ nomoLbto XXK-ancnnesa

[na nepeBofa vHBepTOpa B PEXMM HACTPOMKM HaxmuTe u yaepxmsamnTte kHonky « ENTER»(«BBO[») B
TedeHue 3 cekyHa. [1na nepexoga mexay nporpaMmmamMu HaCTPOMKM ucnonb3ynte kHonku « UP» («BBEPX») 1
«DOWN» («BHW3»). Ana noaTBepxaeHNs BbIOpaHHOIO NyHKTa Haxkmute kHonky « ENTER»(«BBO[»), ans
BbIXO4A M3 peXxrma HacTPOMKN HakmuTe KHonky « ESC» («BbIXO»).

Mporpamma OnucaHue BapuaHTbl HacTpPOMKHK
Bbixoa n3 pe a Brixon
bIXo4 U SKUM M
00 HaCTPOMNKM l.ll@,l E 5 [
MproputeTHbIM NCTOYHMKOM

NUTaHNS Harpyskm ABNSAOTCS
doToaNEKTPUIECKME MOAYNN.

Ecnun COMHEeYHOMN 3Heprum
HegoCTaTOMHO ANst NMUTaHUs BCeX
NOAOKIMIOYEHHbIX  YCTPOWCTB, A4S
NUTaHWS Harpy3kn OAHOBPEMEHHO C

Solar First N
Hen NCMOonb3ylTCA
(Mpuoputet
aKKymynsTopHble 6aTapew.
HPOTO3NEKTPUYECKMX
Mofyneii) OneKkTpoceTb CAYXUT AN NUTaHWS
M y| Harpyskm  TOMbKO B Cryyae
i D: HacTynneHusa xots 6bl 0gHOro u3
- crneaylowmnx yCroBun:
e Ecrn hoToanekTpmyeckas
3Heprus HeJoCTyrnHa
(oTcyTcTBYET);

eEcnn HanpspkeHne Gatapeu
nagaer unuM [0 HanpspkeHus
HMU3KOrO  YPOBHSA, WnM A0
MpuopuTeT CTOYHMKa 3Ha4eHns, 3aflaHHoro

nUTaHMs Ha BbIXxoge: nporpammon 12.

NPopUTETHOTO aneKkTpoceTH) 3NEeKTPOCETb.
WCTOYHMKA NMUTaHWSA y
HarpyaKul. (HacTpoika no | doToanekTpuyeckme Mogynm u
yMOM4aHuio) akkymynsatopHasa 6artapes cnyxat
G I LH: : ONsi NUTaHUS Harpy3Kn TOMbKO Mpu
@ —m =" OTCYTCTBUM HanNpsXKeHusi B
3MNeKTpoceTH.

MpuopUTETHLIM NCTOYHMKOM
NUTaHUSI Harpy3Kkn ABMSIOTCA
POTO3MNEKTPUYECKME MOOYIU.
Ecnun conHe4vHon aHeprum
HeJOCTaTOYHO ANs NUTaHNS BCEX

SBU priority (Mpuoputet NMOAKIIOYEHHbIX YCTPOUCTB, ANS

SBU) NMUTaHWs Harpy3Kky O4HOBPEMEHHO C
Mo i Hel ncrnonb3yeTcs
U®| 5 tll | akkymynsaTtopHas 6artapes.

OneKTpoceTb CYXUT ANd NUTaHus
Harpysku TOMbKO B TOM cry4ae,
Koraa HanpshkeHne 6atapeu
nagaeT Unn 0o HanpspKeHus
HW3KOro YPOBHS, UMK 0 3HAYeHUs,
3aaHHOro nporpammon 12.
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MakcumanbHbIn 3apsiaHbIn
TOK: CNY>XUT ANsi HaCTPOWKK
CYMMapHOro 3apsifHOro ToOKa

HacTporikn, goctynHele ana mogenen 1kBA

10A 20A
m m
E’ 'D 0 g 20
30A 40A (3HayeHve No ymon4yaHuio
nE' A ana MPPT mopenen)
] N nE
@ i LI@E l—h_|

50A (3HayeHue no
ymosnyanuio ana PWM
Mopenen)

60A (goctynHo ana MPPT
mMozenen)

3apagHbIX YCTPOWCTB, M M
paboTaroLmx or ne 5l_l A U@E 5 i
02 OTOINEKTPUYECKMX MOAYNEN
N 3NEKTPOCETMU. HaCTpOVIKVI, JocTynHele ansa mogernen 3kBA
(Makc. 3apsiaHbIA TOK = TOK 20A 30A
3apsiaa oT anekTpocetn + Tok | [ 1l oa ] oA
3apsga ot I—Ig E, L U®E' 3 [
HOTOINEKTPUYECKMX 40A (sHaueHue no
Mogynen) 50A (3HayeHune No ymonyaHuio
yMOn4yaHuio ansi M
. ans PWM mogeneit)
MPPT mopenen) A E .
M I 5
02 yg- |V5_50°
60A 70A (moctynHo gna PWM
M E' mMofenem)
J N ik
g_ 60" 102 1p-
YcTponcTtea Ecnm BblOpaHa aTa onuus,
(3HayeHwue no AONyCTUMbIN AnanasoH
YMOIYaHMIO) BXOOHOTO HarnpsiXKeHns nepem.
m 3 | Toka cocTasnset 90-280 B
[lnana3oH BxogHOro H P nepem. Toka.
03 HanNps>KeHUs NepeMeHHoro I/IBI"I Eorn BaBpana o178 oniA
TOKa '
rl I lF’ |— [0NYCTUMbIN AnanasoH
J@ U2 BXOOHOTO HarnpsiXeHns nepem.
Toka coctaBnsieT 170-280 B
nepem. Toka.
C abcopbupytomm OTkpbITOro TMNA
CTEKINOBOJIOKHOM l"l |
(AGM) (3HaueHue no U@S F — d
YMOn4YaHu1io)
M
V 0> A0n
05 Tun akkyMynsiTopHON @ — T=°
Garapeu 3apaHo Mpwn BbIGOPE 3TOM ONUMK
nonb3oBaTenemM HanpshkeHue 3apsaa 6aTapeun u

05 LSE

npegenbHoe HanpskeHne nocT.
TOKa MOXHO BbIGpaTh C
NOMOLLbIO NporpamMm 26, 27 u

29.
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ABTOMaTMYECKUN Nepesanyck

MNepesanyck
3anpeLleH (3HayeHne

[Nepesanyck paspeLueH

06 Mo yMOMYaHuio)
npw neperpyske ' M —
| |
Ué LEd Ug LEE
Mepesanyck Mepesanyck paspeLueH
A . 3anpeLueH (3HayeHune
07 n;;?j“;i:::‘:?;”” nepesanyck | YMOJYaHMI0)
Ml Ml —
Ui EFd Uil EFE
@ ——— @& ————
50 Ny (3Ha4eHme no 60y,
MOMYaHIo M
09 BbixogHas yacTtoTa i/—l 9 )',_ M l_|®|3 E D e
]_‘® j l—' Hz
MakcumanbHbI TOK 3apsiga HacTtpovikun, goctynHble ana mogenen 1kBA
OT 3neKTpoceTn 10A 20A (3HayeHue no yMon4aHuio)
L1 ne ! Eﬁq
Mpumeyanue. Ecnn @ i @ i
3Ha4yeHve, 3aJaHHoe B . -
11 nporpamme 02 MeHbLLe, Yem HacTpolikn, goctynHele ana mogenen 3kBA
B nporpamme 11, MHBEPTOP
NPV 3apsiae oT ANeKTPOCeTH 115A| 25A (3HayeHne no yMon4aHuio)
orpaHn4yMBaeT TOK [ =S H : = ElS H
3Ha4YeHVeM, 3aaHHbIM B & ———— @ —
nporpamme 02.
HacTpowiku, goctynHele ana mogenen 1kBA
11.0B 11.3B
l BATT [ BATT
IR 1y
le I | [
3agaHHoe 3HayeHne @ a 2 -
A 11.5B (3HauyeHue no 11.8B
HanpshKeHUsl, NPy KOTOPOM BATT
npoucxoauT BO3BpaT K yMonanmc;)m : [ Bv
MUTaHMIO OT 3MEKTPOCETH, IE 11 E]v & ()
12 korga B nporpamme 01 I@ U N
BblGpaH nprnoputet «SBU»
unu «Mpnoputet 12.08 BATT 12.38 BATT
POTO3INEKTPUYECKMX llj 130y Ilj |E 3\,
Mozynemn». |®- n_.J I@ .
12.5B 12.8B
BATT BATT
ic 125 c el
@ : @ —

20




HacTpolikn, gocTynHble

ansa mogenen 3kBA

22.0B 22.5B
BATT BATT
ic 22l | 2 225
3agaHHoe 3HayeHne 23.0B (3HaueHune no 23.5B
HanpsKeHUs, NPU KOTOPOM YMOYaHuto)
NMpoMcXoauT BO3BPAT K
MUTaHMIO OT 3NeKTPoceTH, I By A BATT
12 koraa B nporpamme 01 EI E 3 - e e 35
BbIGpaH npuoputet «SBU» -
unun «lMpuoputet 24.0B 24.5B
(hOTO3NEKTPUYECKNX RATT RATY
s 2 290 | 12 dbs
aynen». |
@ —
25.0B 25.5B
BATT BATT
ic 250" ¢ 295
HaCTpOI/IKVI, AocTtynHele ans mogenu 1kBA
Batapes nonHocTblo 12.0B
3apshkeHa | 3 l“"
BATT | E v
! 3 F i e ICYU
12.38 12.5B
P BATT
I _J BATT l E}
3 2 i3 25
3 @ x @
afaHHoe 3HaveHve 12 8B 13.0B
HanpsKEHUs, Npu KOTOPOM BATT BATT
nponcxoamuT BO3BpaT K : 3 '8 Bv : 3 | 3 My
MATaHUIO OT aKKYMYNATOPHOM @ . @ Jg
13 barapew, korpa B nporpamme |13 3 13.5B (3HaueHue no
01 BbIOpaH npuoputeT «SBU» BATT
| YMOJYaHuIo)
unu «Mpuoputet I | 3 3v
(hOTOINEKTPUYECKUX @ ol BATE
Moaynemn». : 11 Sv
5 13
13.8B 14.0B

BATT

138"

S

BATT

i)

=
B
w
w

BATT

43"

S

349
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HacTporikn, goctynHele ana mogenen 3kBA

BaTtapes nonHoCTbIO 24B
3apshkeHa
BATT
[ 3 F | “ 17 _is.m A
v
P w1
24.5B 25B

BATT

3agaHHoe 3HayeHune I 3 E I_H Sv : j EI S Dv
HanpshKeHUsl, Mpu  KOTOPOM @ = e @ =
NPONCXOaNT BO3Bpar K 25.5B 26B
MUTAHWIO OT aKKyMYMSTOPHOW | | = mATY I s“"'_l
13 Gatapeu, koraa B nporpamme | | _J E. S S" | 3 Elg uv
01 Bbi6paH npuoputeT «SBU» | @ ———=— @ -
Unm «MpopuTeT 26'55?11 27B (3Haqu|::|19 no yMOnYaHuto)
qJOToen(?KTpmquKMX = :{ E] 5 Sv = 3 Ej min
Mogaynemn. o =Ll 5 g
27.5B 28B
' 3 ﬂﬂ'{ , l j BATT nv
o 215 |1o 280
@ _ ww  Teem® @ T —
28'55?71 29B -
24 285 i3 290
@ : @ —
Korga wvHBepTOp/3apsigHOe YCTpoucTBO paboTaeTr B
NMHENHOM PEXUME, UMM HAXOOUTCS B PEXUME OXUAAHMWS
WNN B PEXMME HEWCNPABHOCTW, MPUOPUTET WCTOYHMKA
3apsiia MOXHO BblOpaTh cnegyowmum obpasom.
Solar First [NpnopuTETHBIM UCTOYHMKOM
(Mpwoputet 3apsiga 6aTtapeu siBnaeTcs
MPUOPUTETHBIN MCTOYHMKA POTOINEKTPUYECKUX dPOTOINEKTPUYECKNA MOLOYIb.
sapsna. CryxuT ans BbI6opa mogayrnen) OnekTpoceTb NCnonb3yeTcsa Ang
16 NDVOPUTETA UCTONHMKA IE r 5 M 3apsaa 6aTapen TOSNbKO B TOM
sapaga. cnyyae, Korga conHevHas
3HEepr1st HegoCTynHa.
Utility first NprnopuTETHBIM UCTOYHMKOM
(Mpwoputet 3apsifia 6aTtapeu siBnaeTcs
3NEKTPOCETH) 3MNEKTPOCETb.
0 CUE
¢ — ==
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MpropUTETHBINA UCTOYHMKA

Solar and Utility
(PoToanekTpuyeckn
e mMoaynu un
3NEKTPOCETDb)
(3HaueHune no
YMOMYaHuIo)

o SNY

doToanekTpuyeckne Moaynu
3M1EeKTPOCETb UCMONb3YHTCS AN
3apsiga 6artapeun
OOHOBPEMEHHO.

Only Solar (Tonbko

[ns 3apsga 6atapen

16 3apsaga. Cnyxut gns seibopa doTOaNEKTPUYECKUE | MCMONBb3YETCH TOMbKO
npuopuTeTa UCTOYHMKA 3apsaa. | mogynu) COMHeYHasa aHeprus,
1= CcC M He3aBMCMMO OT TOro, AOCTYMNHa
D u 5 3MNEKTPOCETb UMK HET.
Ecnm uHBepTop paboTaeT B pexume bGatapeu unum B
3Heprocbeperatowiem pexume, 3apsg b6atapen MoxeT
OCYLLECTBNATLCA  TONMbKO  OT  POTOINEKTPUYECKUX
moaynen. PoToanekTpuyeckne Moaynu - 3apsbkaroT
GaTapeto TONMbKO ecnvM  AOCTYMNHO  AocTaTO4YHoe
KOINNYECTBO COSTHEYHOW 3HEPIUN.
AsapuiiHas ABapwuiiHasa curHanusaums
curHanusauus BbIKITHOUYEHA
3 BKIOYEHA
18 YnpasneHue aBapyinHbIMU (3HadeHve no
cuUrHanamu YMOMYaHmio) {B b M F
IB b nn & =
BosapaT 3KpaHa B Mpwn BbIGOPE 3TON DYHKLMM,
COCTOSIHME MO HEe3aBMCMMO OT TOro, Ha Kakowm
YMOS4YaHu1Io 3KpaH nepeLuen nonb3oBaTesb,
(3HayeHwne no 3KpaH aBTOMaTUYECKN BEPHETCS
YMOM4aHuIo) B COCTOSIHME MO YMOMYaHuIo
3 9 (oTOBpaxeHne BXOOQHOIO U
ABTOMATN4ECKNN BO3BPAT |® 5 P BbIXOJIHOTO HaMPsSXeHWs), ECIn
19 3KpaHa B COCTOsIHME MO B TeyeHmre 1 MUHYTHI He ByaeT
ymon4aHuio HaxaTa HU OfHa KHOMKa.
OcTaetcs oTkpbITbiM | [1py BeiBOpe 3TOM ONUMK
nocrnegHun OCTaeTCs OTKPbITbIM 3KpaH,
BblGpaHHbIV 3KpaH KOTOpbIN 6bin BeIGpaH
}9 }_ F Fl nocneaHuM.
S —
MoaceeTka [NoaceeTka BbIkNtOYEHA
BKIOYEHa
. (sHa4eHve no
20 YnpasneHne NnogcBeTKON yMOM4aHmio) |:| M e F
I:I Ny a0 |8 LU
!6' il
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3ByKOBasi curHanuaaums npu

ABapuinHasd ABapuiiHasa curHanmsauma
curHanmusauus BbIKMOYEHa
BKITlOY€EHA

22 nepe6oe B paGoTe ocHoBHoro | (3HaveHwe no
WCTOYHMKA NUTaHKUS yMon4aHuio) E E ﬁ D F
c e RI_II | @ ———
Bawvnac npu neperpyske. Eavmac 3anpeLleH Bavinac paspelueH
Ecnu 6arnnac paspeLueH, 6rok (3HaueHune no
23 nepexoauT B pexum paboTbl OT | yMOMYaHuio) 1 L1
aneKTpoceTH, Koraa B pexunme e - I - I:I 1 E
paboTbl OT 6aTapen BO3HUKaeT - b l:\ d @ ———
neperpyska. i} e
3anucb paspelleHa 3anuck 3anpelleHa
(3HaueHune no
25 3anuchb KOAOB HEMCMpPaBHOCTEI W]Oﬂ“'aHV"O) -
2o FEN |25 FdS
@ ——— | @ ————
3HaueHune no ymonyaxuto ansa mogenen 1 kBA: 14,1B
_ - lam |
v
Bl %‘ 19 1
3HaueHune no ymon4yanuto ans mogenen 3kBA: 28,2 B
Hanpsi»keHne okoH4YaHusA ) 5 BATT
26 3apsiga 6atapen E' 8 E'
(3apsg NOCTOAHHBIM
HanpskeHust) [aHHasa nporpamma JOCTyrnHa K HacTpowike, ecrnv B
nporpaMmme 5 BbibpaHa onuust «3agaHo
nonb3osatenemy». [lnanasoH yCcTaHOBKM
ot 12,5B po 15,0B ans mogenen 1kBA,
ot 25,0B go 31,5B ansa mogenen 3kBA
LWar HacTponkn coctasnsiet 0,1 B.
3HayeHue no ymonyaHuio ans mogenen 1 kBA: 13,5B
BATT
Lo 21 135
e = @ S O
3HaueHue no ymonyanuio ans mogenen 3kBA: 27,0 B
| _i -l Bq My
HanpsixeHne 3apsga npu F 8
27 nogaepXusaroLlemM pexmme -
AKB [aHHaa nporpamma [OCTynHa K HacTpoOWKe, ecnu B
nporpamMmme 5 BblOpaHa onuus «3agaHo
nonb3oBaTenemy.

[ranasoH yCcTaHOBKM

o1 12,5B go 15,0B ona mogenen 1kBA,
o1 25,0B go 31,5B ona mogenen 3kBA
LWar HacTpowiku cocTtaenseTt 0,1 B.
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29

HanpsikeHne
Oatapen

OTKITHOYEeHUA

3HaueHune no ymonyaxuio ansa mogenen 1 kBA: 10,5B

BATT
rou Eg

0o

3HaueHne no ymonyanuio ans mogenen 3kBA: 21,0 B
BATT

g 89 c D

HaHHas nporpalvnvla [OCTynHa K HacTpownke, ecnv B
nporpamme 5 BblOpaHa onuus «3agaHo
nonb3oBaTenemy.

[ranasoH yCcTaHOBKM

o1 10,5B go 12,0B onsa mogenen 1kBA,

o1 21,0B go 24,0B ona mogenen 3kBA

Lar HacTpowiku cocTtasnseTt 0,1 B.

HanpspkeHne oTknodeHuss 6aTapen paBHO 3agaHHOMY
3HAYEeHMIO, U He 3aBUCUT OT TOro, Kakad NpoueHTHasi
OONSA Harpysku npucoeanHeHa.

30

BbipaBHMBatoLwmin 3apsag,
Oatapen

BblpaBHUBatoLLMI
3apsag 6aTtapen
paspeLleH

30 €EN

BblpaBHUuBaoLLmn 3apsg
DOaTtapen 3anpelleH (3Ha4veHue
Mo yMOM4aHuio)

JU EdS

HaHHas nporpamma ,u,oc:TynHa K HacTpoWke, ecnu B
nporpamme 5 BbiOpaHa OMNUMS «OTKPbLITOTO TUMA» UK
«3a/jaHo nosnb3oBaTenemM.

31

HanpsxeHne
BblpaBHUBAIOLLEro 3apsaa
Oatapen

3HaueHune no ymonyaHuio ansa mogenen 1 kBA: 14,6B

=

cu 4
@

BATT

Il

3HauyeHne No ymonyaHuio
ansa mogenen 3kBA 29,2B

El_l

BATT

| 2S¢

[wvana3soH yCTaHOBKI/I

ot 12,5B po 15,0B onsa mogenen 1kBA,
ot 25,0B go 31,5B onsa mogenen 3kBA
LWar HacTponkn coctaBsnsiet 0,1 B.

33

Bpemsi BlpaBHMBatoLwero
3apsiga 6atapeun

60 MWH (3HayeHwne
no yMOmnyaHuio)

33 60

[wvana3oH HacTpownkn oT 5 oo
900 muH. LWar HacTporkn 5 MUH.

34

MpoaneHve BbipaBHUBAOLLENO
3apsiga batapeun

120 MuH (3HayeHune
no YMOMYaHuto)

34120

[wvanasoH HacTpownkn oT 5 oo
900 muH. War HacTponkn 5 MUH.

35

WHTepBan mexay uvknamm
BbipaBHMBaIOLLLErO 3apsifa

30 gHewn (3HaveHne
no yMOYaHuio)

35 30

HOwanasoH HacTpowkn ot 0 go 90
OHen. WWar HacTponkn 1 aeHb.
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36

HemepaneHHbIn 3anyck
BblpaBHMBAIOLLEro 3apsaa

PaspeLueHo 3anpelleHo (3HaveHune no
YMOn4aHuto

36 AEN |36 AdS

OTa nporpamma MoXeT ObITb HacTpoeHa, ecnu B
nporpamme 30 YHKUMA BblpaBHUBAOLWEro 3apsa
paspeweHa. [llpn BbIGope onumm «PaspelueHoy,
3anyckaeTcs BblpaBHMBaKOWMA 3apsa GaTapeun, a Ha
rnaBHom 3akpaHe XK-gucnnes oTobpaxaeTcsl 3HaYOK «

Eq». Ecnun BblOpaHa onumusa «3anpeLueHoy,
BblpaBHMBAKOLINIA 3apsig HAYMHAETCS TOSNIbKO B MOMEHT
Hayana creayollero  BblpaBHMBAKOLWLEro  3apsaga,
onpegensembin HacTponkor nporpammbl 35. MNpu aTom

-
Ha rnaBHoMm akpaHe XK-gucnnes 3HaYokK «':CI» He
oTobpaxaeTcs.
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Hactpownku XXK-gucnnesa

MHpopmauus Ha XKK-gucnnee nepeknioyaeTcs Haxatmem kHonok «UP» («BBEPX») n «DOWN» («BHA3»).
HocTtynHas Kk Bbibopy MHOpMauus nepeknioyaeTcs B nopsake, NnpeacTaBneHHoOM B criedytowen Tabnuue.

MapameTtp

XKK-aucnnen

BxogHoe HanpsikeHne = 230 B, BbixogHoe HanpsikeHne = 230 B
INPUT OUTPUT

|_I v l_l v
HanpsixeHne Ha Bxoae/ HanpspkeHne El 3 J E' 3 J
Ha BbIxoze (3KpaH MO YMON4YaHuio)

--di = B 3 : '100%
g = O

oOuTPUT

ol M
| E' 3 i
YacToTa Ha Bxoge

e====i....____1 : l'g/um-f.
= Ol

HanpsikeHune oToanekTpuyeckoro maccuea= 60 B
INPUT

ouTPUT

v v
HanpsbkeHne  OTO3NEKTPUYECKOrO E (N E' 3 L
Moayns s
..... ... -3 B 100%
j / — HIN——) s
Tok 3apsiga = 50A
BLTT QUTPUT n
A v
50 c 30
Tok 3apsaga

MowHocTb 3apsaga

HanpsikeHune 6atapeun = 25,5 B, HanpsbkeHue Ha Bbixoge =230 B

BATT OUTPUT

m
HanpsikeHne 6aTtapeu E EISV E 3 J v

HanpsaXXeHne Ha BbiXxoae

H 1
e---. 7 ese !}]lun%
ﬁ i r__lEJj I 5%
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MapameTp

XK-pucnnen

YacToTa Ha BbIxoge

YactoTa Ha Bbixoge = 50 'y,
BATT ouTPUT

cooy 500,

CHARGING

[ons Harpysku (B npoLeHTax)

LOAD

1
'I_' Yo

B

Harpyska B BA

Ecnn MOWHOCTE NOAKMAYEHHOW Harpyskm MeHblie 1 KBA,
MOLLUHOCTb Harpy3km B BA oTobpaxaetcs B Buae xxx VA, Kak

NnoKa3aHo Ha clegyruwemM pUCyHKe:
BATT LOAD

2ts 35

gp-

Ecnun MOLWHOCTb NPUCOeaNHEHHON Harpy3kn pasHa unu donbe 1
KBA (21 kBA), MmoLLHOCTb Harpy3kun B BA oToGpaaeTcs B Buae x.x

kVA, kaK nokasaHO Ha crneayloLLeM PUCYHKE:
BATT LOAD

Co 150"

¥
.l:'_ “_.1 i 100%
y @ [;/
= Il 25

Harpyska B BT

Ecnv MOLWHOCTE NpUCOeOMHEHHOW Harpysku MeHblie 1 kBT,
MOLLHOCTb Harpy3ku B BT oToOpaxaeTtcs B Buge xxx W, kak

rMokasaHo Ha CriefyLleM PUCYHKE.
BATT LOAD

cay 20

e W Y

CHARGING

i

Ecnu MoLWHOCTb NpUCOeaNHEHHON Harpy3ku paBHa unu 6onblue 1
KBT (21 kBT), MOLHOCTb Harpy3ku B BaTTax oTobpaxaeTcsi B Buge

X.X kW, Kak nokasaHo Ha crieqyloLleM pUCYHKe.
BATT LOAD

ey I




MapameTp

XK-pucnnen

HanpskeHune Ha akKyMynsaToOpHOM
baTapee/Tok paspsiaa

HanpsibkeHne 6atapen = 25,5 B, Tok paspsga =1 A
BATT BATT

Bepcusi nporpamMmmHoro obecneyeHust
OCHOBHOrO npoLieccopa.

CHARGING

Bepcusa nporpammHoro obecneyeHust
BCMOMOraTenbHOro npoweccopa.

Bepcusa BcnomoratensHoro npoueccopa 00003.03.

|l nl M
L (M I

100%

25%

% i
-
ol

CHARGING
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OnucaHune pexnmoB padboThbl

Pexxum paboTbl OnucaHue XK-gucnnen
3apsag oT 3ANEeKTPOCceTn " oT
HOTOINEKTPUYECKMX MOAYNEN.
@ """ e’ ="y
__________ } |—l
)
CHARGING
Pexum oxnpgaHmna/Pexum
COXpaHeHUs aHeprum y
YcTpoicTBO He nogaeT | 3apsf OT 3aNeKTpoceTy.
Mpumesatme. HanpsXeHne Ha BbIXO4
* B pexume oxuaaHus P e ————— »P_._..‘
nepemMeHHOro Toka, HO Npu
WHBEPTOP HE BKIOYEH, HO —
3TOM WHBEPTOP MOXET —
npy 3TOM MHBEPTOP MOXET sapsKaTh e
3apskaTb akKyMynATOPHYIO =
aKKYMYNSATOPHbIE 3apsag oT POTO3NEKTPUYECKMX MOLYMEN.
GaTapeto, He nogaBsasi
BaTapew. '
HanpsXeHne Ha  BbIXO4 P —eeegy
nepemenxoro toka. | | jmm * (—)
|
CHARGING
He 3apsixaetca.
(—
——]
3apsg oT 3NeKTpoceTH " oT
OTOINEKTPUYECKUX MOLYIEN.
Pexvm HeucnpaBHOCTH
MpumevaHne.
* Pexum HeuncnpaBHOCTU
MOXeT  ObITb Bbi3BaH | bataped MoxeT ObiTb
HencnpaBHOCTLHO 3apskeHa oT I=I
BHYTPEHHUX Uenen, wunn | QoTo3NEKTPUYECKON GHARGING
Takumm BHELLUHWMM | 3HEPTrUU UMK INEKTPOceTn | 3apsan oT (OTOINEKTPUYECKUX MoayNen.

npuynHamu, Kak neperpes,
KOpPOTKOE 3aMmblkaHWe Ha
BbIXO4€E U T. M.

7 B

He 3apsxaeTcs.

[
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Pexxum paboTbl OnucaHue XK-aucnnen
3apsigka oT 3NEKTPOCETU oT
hOTOINEKTPUYECKUX MOLYIEN.
YcTponcteo nogaet

JIMHEeNHbIN pexxum paboTbl

HanpsKeHne Ha BbIXO4 OT
anekTpoceTn. B nuHenHoM
pexume paboTbl MIHBEPTOP

Takke 3apskaeT
AKKYMYNSATOPHYHO
Oatapeto.

Pexvm paboTbl oT
aKKymynsiTopHou 6atapeu

Yctpowictso byaeTt nutatb
Harpysky ot
aKKyMynsiTopHon 6atapeu
n/vnun ot
hOTOINEKTPUYECKNX
naHenemn.

lMWTaHMe OT akkymynaTopHoW GaTtapeu u
hOTOINEKTPUYECKUX MOLYIEN.

o T

25%

D @
(—) I
I—I l 25%
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BbIPABHMBAIOLWIA 3APAL BATAPEU

KoHTponnep 3apsiga ocHalleH (pyHKUMEN BbipaBHMBAWLLEro 3apsiga 6artapen. 310 no3sonsieT obpaTtutb
BCNSATb HAKOMMIEHME TaKMX HEraTUBHbBIX XUMMWUYECKMX 3PEKTOB, Kak cTpaTudumKkauus anekTponuta —
COCTOsIHME, NPV KOTOPOM KOHLEHTPALMS KACHOTbl B HMXKHEN 4YacTu akkyMyrnsTopa Bbille, YeM B BEpPXHEWN
YacTu. BblpaBHMBaOLLMIA 3apsia Takke NOMOraeT yaanuTb Kpuctansbl cynbdaToB, KOTOPbIE MO CKOMUTLCS
Ha nnactuHax. OcTaBneHHoe 6e3 BHMMaHWS, 3TO SIBMEHWE, HasblBaeMoe cynbdaTaunen, npuBoauT K
yMeHblUeHNto obuwern emkoctM GaTapeun. [losToMy pekoMeHOyeTCs NepuopuMYeckn  BbIMOMHATb
BblpaBHMBatoLL M 3apsg 6aTapen.

Hanpsixerne
BbIPaBHWBAKOLLEro
3apana

Hanpsxerue
noAAepX1BatoLLEero
pexuma

3apsag MopaepxvBaloLLmi TopnepxuBaowmni
[NOCTOAHHBIM TOKOM pexumMm pexum

P

o [opspok ncnonb3oBaHus PyHKLMN BbipaBHMBAIOLLEro 3apsaa
Cravana Heobxoaumo paspelunTb NpoBeAeHMe BblpaBHMBatoLero 3apsga B nporpamme 30. NMocne aToro
BblpaBHMBatoLW M 3apsag 6atapen MOXHO BbIMNOMHUTbL OOHWUM M3 CriegyroLmx Crnoco6oB:

1. YcTtaHOBUTb UHTEpPBan NPoBeAeHWs BbipaBHMBAIOLLEro 3apsaa B nporpamme 35.

2. HemepgneHHO 3anyCcTuTb BbipaBHMBaKOLWUIA 3apsag B nporpamme 36.

o Korpga npoBoguTcsi BblpaBHUBAKOLWMUMN 3apsg
B nogaoepxuvBatoLLemM pexume, Korga HacTynuin MHTepBarn BbipaBHMBAOLLErO 3apsiga (LMK BblpaBHMBAKOLLENO
3apsaga 6aTapen) unu BblpaBHUBAKOLWLMI 3apsag GaTapen akTMBUPYETCA HEMEOSIEHHO, KOHTPONep 3anyckaeT
peXnM BblpaBHUBAIOLLETO 3apsiaa.

‘ MpeBbileHo BpEMA
BbipaBHWBAKOWETO
3apsga

Hanpsxexune
BBIPABHUBAIOLLETO | o o e eeeeeeeai e
pesxkuma

HanpsKeHWe HACLILEHNS  f-=--n=mmnmmmmae

Hanpsxerne
noAnepXuBaloLLero
pexuma

3apsag
NOCTOSHHBIM TOKOM

BbipaBHuBaOWMA
3apsn
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e Bpems BbipaBHMBaIOLLEro 3apsiga M NpoarieHne BpeMeHU BbipaBHUBAIOLWEro 3apsaaa
Bo Bpemsi BbipaBHMBAIOLLETO 3apsiaa KOHTPOsiep NodaeT Kak MoXHO Gorblue aHepruu Ans 3apsga 6atapeun
[0 Tex nop, Nnoka HanpspkeHne 6aTapeun He NOAHUMETCS 4O HaNpsKeHWs! BolpaBHUBAOLLErO 3apsiaa 6aTapeu.
Mocrne aToro BCTynaeT B [AeNCTBME PErynMpoBaHMe MOCTOSIHHbIM HampshkeHMeM Aans noadepaHust
HanpsbkeHust 6aTapen paBHbIM HanpPsKeHWIo BbipaBHMBatoOLLEro 3apsiga 6aTapeun. BolpaBHuBatowmin 3apsg

GaTtapeu npogokaeTcs 40 TexX nop, noka He GyaeT AOCTUrHYTO 3aJaHHOE BPEMS BblipaBHMBAIOLLErO 3apsaaa
G6aTapeu.

IMpeBbiLeHo Bpema
BbIPABHWBAIOLWETO
3apsiga

Hanpsaxexue
BblpasHWBaKwoWeEro
pexvma

HanpaseHne HACLILEHUR  f-----==nm=mmmnm

Hanpsaxexue
MO ALEPAKABAIOLLrD [ = = R~~~ """ tsesssssasessns
pexuma

3apag

BuipasHuBaowmin
NOCTOAHHBIM TOKOM

3apsin

OpHako, ecnu no UCTeYeHUN BpEMEHW BblpaBHUBAIOLLETO 3apsifia HanpshkeHwe 6atapen He NoAHUMETCS A0
HanpsXeHUsi BbipaBHMBAIOLLLEro 3apsaa, KOHTPOnep npoasneBaeT BpeMs 4O TEX NOp, Noka He HanpshkeHue
GaTapeun He JOCTUTHET HaMNpPsXKEHWUs BblpaBHMBatOLLEro 3apsaa. Ecnu HanpskeHne 6aTapen octaeTcsl Huxe
HanpsXeHUsi BblpaBHMBAIOLLErO 3apsiaa K MOMEHTY, Koraa 6yaeT npeBbilleHO 3ajaHHOe BpeMsi, KOHTponnep
3apsaa npekpallaeT BblpaBHMBAIOLMIA 3apsia, U BO3BPALLIAETCS K NMOAAEPXKMBAIOLLEMY PEXUMY.
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Kogbl HencnpaBHoCTEN

Kon 3HayvoK Ha
OnucaHue HencnpaBHOCTHU
HencnpaBHOCTU aucnnee
01 BeHTnnsTop 3abnoknpoBaH Npu BbIKMIOYEHHOM UHBEPTOPE B {m
L -
02 Meperpes D
w -t
03 CnuwKkom BbICOKOE HanpshKeHWe akkyMyrnsaTopHow 6atapeu D 3@.
W -’
04 CnuwKom HM3KOoe HanpshKeHne akKyMynsaTopHon 6aTtapeun B'—{
L =l
05 BHyTpeHHUMK KOMMOHEHTamMu NpeobpasoBaTtens 0bHapyXeHo '@'
KOpPOTKOE 3aMblkaHWe Ha BbIXO4Ee UIu neperpes J g
06 HanpsixeHne Ha BbIxoae HeHopManbHoe (ansa 3kBA mogenu) LDE'_?”‘“
ln 1]
07 MpeBbIEeHO BpeMs neperpyskm U s
L}
08 CnuwwKom BbICOKOE HanpsiKeHue LUNHbI Bam
w -t
09 Owwbka npu NNaBHOM NycKe LWNHbI L_D 9_,
Kogbl npegynpexaeHnn
Koa Mwurarowmn
OnucaHue npeaynpexaeHns 3ByKOBasi curHanusauums
npegynpexaeHusi MHAMKaTop
01 BeHTunstop 3abnoknpoBaH 3BYKOBOW cUrHan Tpu pasa B ¥ 1 A
npw BKITFOYEHHOM MHBEPTOPE. cekyHay ML
03 UpeamepHbIn 3apag 3BYKOBOW CUrHan oguH pas B ™ H‘A
aKkkyMynsaTopHom 6atapen CekyHay M
04 AkkyMynsTopHas 6aTapesi 3BYKOBOW CUrHan oguvH pas B 'ﬁ-"_i b
paspsikeHa cekyHay Mo
3BYKOBOW CUTHaN OAUH pa3 B B —| @F/
07 Meperpyska 0.5 CerVHAL ML [ 2
> COYHA
10 CHWXeHne HOMUHarbHOM 3ByKOBOW curHan gga pasa B | |r|A‘
MOLLIHOCTY Ha BbIXOAE 3 cekyHabl o T,
BbipaBHMBatoLLmin 3aps I
£9 g A S8PAA Her £ga
baTapewm = o
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TEXHUNYECKUWE XAPAKTEPUCTUKA

Tabnuua 1. TexHn4Yeckne xapakTepuCTUKM Npu IMHEMHOM peXxnme paboThbl

MO[EIb 1 kBA 3 kKBA

dopma curHana BXogHOro HanpsKeHus CuHycomnaanbHas (311eKTpoceTb Ui reHepaTop)

HomuHanbHoe BxogHoe

230B nepem. Toka
HanpsibkeHue

170B nepewm. Toka £7 B (MBI)

HWkHui nopor HanpsokeHus 90B nepewm. Toka £7 B (ycTpoicTsa)

HwxHnn nopor HanpsKeHus 180B nepewm. Toka £7 B (UBIM);
BOCCTaHOBJIEHMA NMUTaHUSA 100B nepem. Toka =7 B (ycTponcrsa)
BepxHui nopor HanpsXxeHusA 280B nepewm. Toka £7 B

BepxHuit Nnopor HanpsHkeHust

270B nepem. Toka £7 B
BOCCTaHOBJIEHUSI MUTaHUA

Makc. HanpsXxeHne nepemM. Toka Ha
P P 300B nepem. Toka

BXxoae
HomuHanbHas yacTtoTa Ha BXxoge 50/60 'y, (aBTOMaTUYECKOE OoNpeaeneHne)
HwXHuI nopor 4acToTbl NepeMeHHOro
P P 40 £ 1Ty

TOKa
HwxHnn nopor 4yacToTbl NEpeMeHHOro 42 £11y
TOKa BOCCTAaHOBJIEHUA NUTaAHUA -
BepxHui nopor 4yacToTbl NepeMeHHOro

P P P 65+ 1Ty
TOKa
BepxHuit nopor 4acToThbl

P P 63+ 1My

BOCCTAHOBJI€HUA NUTAHUA

3awmTa oT KOPOTKOro 3aMblKaHUs Ha
Bbixoae

ABTOMaTMYECKUI BbIKNOYaTENb

KNAQ (npy nuHenHOM pexume paboTbl) | >95% (HOMMHanbHasa Harpyska, 6aTtapesi NONHOCTLIO 3apshkeHa)

Tunosoe 3HayeHme 10 mc (MBI).

Bpems nepekntoyeHus .
P P Tunosoe 3HauyeHue 20 mc (ycTponcTea)

MowrocTs
Ha Beixone

CHMXXeHne HOMUHaNbHOWM ot~ .
MOLLHOCTHU Ha Bbixoae :
Korga HanpsbkeHue Ha Bxoae
nepem.Toka meHee 170 B, MOLLHOCTb Ha
BbIXOA€E CHWMXaeTcs.

50% MOWHOCTA | ..ooeeeeeanns

Hanpsxexue

808 1708 280B
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Tabnuua 2. TeXHUYeCKne XxapakTepPUCTUKN B pexnme paboTbl OT akkyMynsiTOpHON 6aTapeu

MOJEIb 1 kBA 3 kBA

HomMuHanbHasi MOLLHOCTb Ha BbiXoae 1kBT 3kBT

¢opma CuUrHana BbixogHoro

CwuHycoupanbHas
HanpsHKeHUs

HecTabunbHOCTb BbIXOAHOIO

230B nepem. Toka + 5%
Hanps)XeHWUA NO TOKY Harpy3ku

YacToTa Ha BbIxoge 50y

MakcumanbHbin KMNL 93%

3awuTa oT neperpyskm 5 ¢ npwu Harpyake 2150%; 10 ¢ npu Harpy3ke 105-150%

NMukoBasi MOWHOCTbL 2*HOM. MOLLIHOCTb B TeyeHue 5 CeKyH[

HomuHanbHoe HanpsxeHune NocCT.
TOKa Ha BXxoae

12 B nocT. ToKa 24 B nocrT. ToKa

HanpsxxeHune xonoaHoro 3anycka 11,5 B nocT. Toka 23,0 B nocr. Toka

MpeaynpexageHue 0 HA3KOM
HanpsKeHUM NocT. ToKa

Mpwn Harpy3ke < 50% 11,5 B nocT. Toka 23,0 B nocr. Toka

Mpwn Harpy3ke 2 50% 11,0 B nocT. Toka 22,0 B nocr. Toka

MpenynpexpgeHne o HA3KOM
HanpsKeHUU NOCT. TOKa, Npun
KOTOPOM BO3MOXHO Havarno paspsga
6aTtapeu

Mpwu Harpy3ke < 50% 11,7 B nocT. ToKa 23,5 B nocT. ToKa

Mpwn Harpy3ke 2 50% 11,5 B nocT. ToKa 23,0 B nocr. Toka

HwxHuMin nopor HanpshkeHus
OTKIIOYEHUs

Mpwn Harpy3ke < 50% 10,7 B nocT. ToKa 21,5 B nocr. Toka

Mpwu Harpy3ke 2 50% 10,5 B nocT. Toka 21,0 B nocT. TOoKa

BepxHuWi nopor HanpsHkeHus
BOCCTaHOBJIEHUS NUTaHUSA

15 B nocT. Toka 32 B noct. TOKa

BepxHuit nopor Hanps>XxeHusA
OTKNIOYEeHUSs

16 B nocT. TOKa 33 B nocT. ToKka

MoTtpebnsemas MowHOCTL 6e3
Harpysku

<25BT1
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Tabnuua 3. TexHn4eckme XxapakTepUCTUKU B pexnme 3apsaa

Pexxum 3apsina ot anekTpoceTun

MO[EIb 1 kBA 3 kBA

Anroputm 3apsga TpexcTyneH4aTblii

Makc. Tok 3apsga 20A (npn Uyp=230B nepem.Toka) 25A (npu Uyp=230B nepem.Toka)

Hanps:keHue Kucnothein 14,6 B noct.TOKa 29,2 B nocT.TOKa

npw 3apsze aKKyMynaTop

AGM/
MOCTORHHEIM | o neBbiit 14,1 B nocr.Toka 28,2 B nocr.Toka
TOKOM

aKKyMynsiTop

HanpsikeHue npum
noaAaepXKUBalOLLEM peXume

13,5 B nocTt.TOKa 27 B nocTt.TOKa

Ipadomk 3apspa

Ona mogenen PWM KOHTponepom

Mopenb nHBepTopa 1 kBA 3 kBA

Tok 3apsipa ot
¢oTOINEKTPUYECKNX 50A
moaynen

Haﬂpﬂ)KeHVIe CUCTeMbl

NOCTOSHHOTO Toka (AKE) 12 B nocTt.TOKa 24 B nocT.TOKa

Owana3oH pabo4ero
HanpsKeHus

15-18 B nocTt.TOKa 30-32 B nocT.TOKa

Makc. HanpsixkeHue
XONoCTOro xoga MaccuBa
doTOo3NEeKTpUIECKUX
moaynen

55 B noct.TOKa 80 B nocT.TOKa

OTKNOHEeHUe HanpsXKeHust
NOCTOSAHHOIrO TOKa

+0,3%

Makc. Tok 3apsiaa (3apsg oT
choToaneKTpnUecKmx
mopaynen+sapsg ot
anekTpoceTH)

50A 70A

Ons mogenen MPPT koHTponnepom

MOJEIb 1 kBA 3 kKBA

Tok 3apspa ot
¢hoTOINEKTPUYECKNX 40A
moaynewn

Onana3oH HanpskeHUn
CreXxeHusi 3a TOYKoOM
MaKcMMaribHOW MOLLHOCTH
(MPPT) maccuBa
choToaneKTpnUeCcKnx
moaynen

15-80B nocTt. Toka

Makc. HanpsikeHue
XONoCTOro Xxoga MaccuBa
c¢hoTO3NEKTPNUECKUX
moayneun

102 B nocT.TOKa

Makc. Tok 3apsiga (3apsg oT
choToaneKTpnUeCcKnx
moaynen+sapsg ort
ANeKTpoceTH)

60A
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Tabnuua 4. O0Lwme TeXHNYECKNE XapakTEPUCTUKN

MO[EIb

1 kBA

3 kKBA

CepTtudcmkaTt 6e3onacHocTu

CE

Ovana3oH
pabounx Temnepartyp

O1-10°C po 50 °C

Avana3oH TemnepaTyp XpaHeHwus]

O1-15°C po 60 °C

BnaxHocTb OTHocuTenbHas BrnaxHocTb 0T 5% A0 95% (6e3 koHaeHcauun)
Pa3mepbl

(T % LUl % B), MM 88*225*320 100*285*334

Bec HeTtToO, Kr (ONna mopenen 44 63

PWM koHTponnepom) ' '

Bec HeTTO, Kr (ONs mopenen 44 65

MPPT koHTponnepom) ' '
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MOWVCK N YCTPAHEHWE HENCIMPABHOCTEM

XK-oncnnewn/
cBeTOoAMOAHbIE

MosicHeHMe/BO3MOXXHasA

HeucnpaBHoCTb Cnoco6 ycTtpaHeHus
MHAMKaTOpbI/ npuyYnHa
3BYKOBOW CUrHan
XKK-ancnnew/
B npouecc 3anycka | cBeToaMoaHbIN MHaukaTop | Crnvwikom HU3Koe
6ok M 3BYKOBOW  CUrHam | HanpsbkeHue 1. Bapsaawnte b6artapeto.
aBTOMaTUYECKN BKITHOHAKOTCSH Ha 3 | aKkyMynaTopHOMn 2. 3ameHuTe batapeto.

BbIKITHO4AETCS. CEeKyHAbI, 3aTem | 6aTtapeun (<1,91 B/an).
BbIKMOYaloTCS.
1. YpesmepHO HM3Koe
HanpsxeHue 1. MNMpoBepbTe NpaBUNBLHOCTb
aKKyMYnsiTOPHOW npucoeauHeHns 6artapen u
Nocne BkntoYeHusa | MHgukaumsa ymy P P A P
batapeu (<1,4 B/an). NpoBOAOB.
HeT OTKIMKa. OTCYTCTBYET.
2. Bbartapes | 2. 3apsiaute baTtapeto.
npucoeanHeHa B | 3. 3ameHuTe BaTapeto.
obpaTHoOM NoNAPHOCTH.
Ha YKK-ancnnee
MpoBepbTe, He cpaboTtan nu
HanpshKeHme N
aBTOMaTUYECKUN
oTobpaxaetca paBHbiM 0, | Cpabotano  3awwmTHoe
y . BbIKMOYaTenb nepem. Toka u
Muraet 3eneHbI | YCTPOMCTBO Ha BXoAe.
y ybeguTecb B MpaBuMITbHOCTU
CBETOAMOOHbIN
3NEKTPONPOBOAKN.
nHOVKaTop.
1. TllpoBoga nepem. TOKa
UmeeTcsa UMET  CIAMLIKOM  Manblit
HanpshkeHune B avameTp WM - YpesmepHo
3NeKTPOCeTH, HepocTtaToyHas OonbLUYH ANNHY.
OfjHaKo 6nok | 3eneHbIn CBETOAMOAHBIN | MOLHOCTE NepeM. Toka | 2. Ybegutecb B TOM, 4TO
paboTaet OT | MHOVKaTop MUraer. (or cetm v  OT | reHepatop (NpU  HanU4Mn)
AKKYMYMSITOPHOWN reHeparopa). paboTaeT OomkHbIM 0bpa3om
baTapen. 7] JunanasoH BXO[HOrO
HanpsbkeHWs 3agaH
npasuneHo (MBIM->Harpyska).
3apaiite npuoputeT
A pvop N3meHuTe npuopuret
y _ | BBIXOOHOTO  MCTOYHMKA
3eneHbln CBETOANOAHbIN . BbIXOAHOrO WUCTOYHMKA Ha
«Solar First» [[Mprnoputet . )
WHAMKaToOp MuUraer. «Utility  first»  [Mpuoputet
hOTOINEKTPUYECKNX
- anekTpoceTu].
mMoaynew].
Mpn  BKIKOYEHHOM
6noke BHyTpeHHee | XKK-gucnnewn n Y6eontecb B TOM, 4TO
AKKyMynaTopHas
pere nepuoaundeckn | CBEToaMoaHbIe nposoga 6artapen HagexHo
baTapes oTcoeguHeHa.
BKIHOYaeTCs W | MHOVIKATOpPbl MUratoT. NpUcoeauHeEHbI
BbIKIMOYAETCS.
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3ByKOBOW  curHan
3BYYMT
HenpepbIBHO,
BKITIOMEH  KpacCHbI
CBETOONOOHbIN
nHOMKaTop.

Koa HeucnpasHocTu 07.

Meperpyska. Harpyska
WHBEpTOpa CoOCTaBnsieT
110%, Bpems UCTEKIO.

Bbikntounte 4yacTb
obopynoBaHus, 4yTOObI
YMEHbLUNTb
NPUCOEONHEHHYIO Harpysky.

Koa HencnpasHocTm 05.

KOpOTKOG 3aMblKaHMe Ha
BbiXoae.

Ybeantecb B TOM, 4TO
ANEeKTPOTEXHNYECKMe
coeanHeHud BbIMOJIHEHDbI
npaBunbHO, oTcoeanHUTE
HeucrnpasHYy0 Harpysky.

Temnepatypa
BHYTPEHHMX aetanen
MHBEpPTOpa MpeBbIWaeT
120 °C

[NpoBepbTeE, He
3abnokupoBaH nn  MOTOK
Bo3gyxa K Onoky un He
CIVLLKOM n BbICOKa
TemnepaTypa OKpyxatoLiero
BO34yXa.

Koa HencnpasHocTuh 02.

Temnepatypa
BHYTPEHHMNX aetanen
MHBEepTOpa npeBbllLlaeT

[NpoBepbTeE, He
3abnokupoBaH M MOTOK
Bo3gyxa K Onoky un He

100 °C. CINULLIKOM nm BblCOKa
. TeMnepaTypa OKpyXatoLero
UpeamepHbIn 3apsa Bos,qyfa yp Py
Kog HeucnpasHocTh 03. | akKymynsTOpHOW '
HocTtaBbTe onok B
Oatapew. .
CEPBUCHbIV LEHTP.
Yb6eoutecb B TOM, 4TO
Cnuiukom BbICOKOE | TEXHUYECKMNE
HanpsPKeHne XapakTepUcTUKn "
Koa HencnpasHocTuh 03. P . P P N
aKKyMYnsiTOpHOW KONnM4ecTBO Oatapen
Kop HeucnpasHocTtuh 01.
Oatapew. COOTBETCTBYIOT
TpeboBaHusIM.

BeHTVIJ'IFITOp HeuncnpaseH.

3ameHuTte BEHTUNATOP.

HeHopmaneHoe
BbIXOAHOE HarnpshkeHue

1. YMeHblIMTEe KONn4ecTBO

Ko HencnpaBHOCTU | (HanpspkeHWe uHBepTopa | NOAKMYEHHOW Harpys3Kku.
06/58 Huxe 190B nepem. Toka | 2. [doctaBbTe 6nok B
unn Boiwe 260B nepem. | cepBUCHbIV LEHTP.
TOKa).
Koa HeuncnpaBHOCTU | HencnpaBHbI [ocTtaBbTe onok B
08/09/53/57 BHYTPEHHUWe feTanu. CEPBUCHbIN LEHTP.

Koa HewncnpaBHocTuh 51.

[Neperpyska no Toky unu
CKa4O0K Hanps>xeHu4.

Mepesanyctute 6nok. Ecnu
HeucnpaBHOCTb  BO3HMKNA
CHOBa, QpocTaBbTe 6NnOK B
CEPBUCHbIN LIEHTP.

Kop HeucnpaBHocTK 52.

Cnuvwkom HU3Koe
HanpsPKeHWe LMHbI.

Ko HencnpasHocTu 55.

Hanp;m(eHme Ha BbIXoae
He C6anchprBaHo.

Kop HeucnpasHoCTHK 56.

AKKyMynaTopHas
baTapesi He
npucoemHeHa OOMKHbIM
obpasom unu neperopern
npeaoxpaHuTenb.

Mepesanyctute Gnok. Ecnu
HEeMCnpaBHOCTb  BO3HMKNA
CHoBa, [focTaBbTe Onok B
CEePBUCHbIV LIEHTP.

Ecnn aKKyMynsiTopHas
baTapes NpUCOeANHEHbI
JOMKHbIM obpasom,
[ocTaBbTe onok B

CEPBUCHBIN LIEHTP.
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FTAPAHTUMHBLIN TANOH

Mogenb nHesepTopa:

CepuiiHbln Homep:

[ata npogaxu:

Mpopaseu; M.T1.

Anpec npogasua:

TenedoH npogasua:

1. Cpok rapaHTumn Ha uHesepTopbl SMARTWATT® cepun ECO cocTtaenseT 24 mecsila 1 UICHUCNSETCS CO AHSA
MOKYMKKn ToBapa.
2. B cny4ae ecnv nHBepTOp BLINAET U3 CTPOSi HE MO BUHe [lokynaTtensi, B TEYEHUN rapaHTUMHOIO CPOKa,
nocTaBLUUK 00513yeTCsl NPON3BECTM PEMOHT UIK 3amMeHy MHBepTOopa 6e3 OONONHUTESNbHON NNaThbl.
3. MapaHTUMHbLIA PEMOHT NPOU3BOAUTCS B CEPBUCHOM LIEHTPE NPOU3BOANTENS Unu npoaasua. Cpok rapaHTum
NpoAneBaeTcsi HAa BPEMSI PEMOHTA UHBEpPTOpa.
4. [apaHTns He pacnpoCcTpaHsieTcs Ha:
®  MexaHun4yeckue, XMMUYECKNE, TEPMUYECKNE U MHbIE NOBPEXAeHUA 0b6opyaoBaHMSA
e  BbIXOJ M3 CTPOSI MO NPUYMHE HECODMIOAEHMS NPaBUN YCTAHOBKK M 3KCNyaTaumm 4aHHOro MHBepTopa.
e  BCKPbITME, PEMOHT ¥ MOAEPHN3ALNIO HEABTOPM3OBAHHLIMU NNLIAMWN.
5. MapaHTusa He pacnpocTpaHseTcs Ha ylepO, NPUYMHEHHbIV ApYyroMy 060pyaoBaHMIo.

ToBap nonyyeH, MeXaHN4YeCKMX NOBPEXAEHNN He nveeT. K BHelIHeMy BUAY 1 KOMNNEKTauum npeTeH3nmn He
nmeto. C rapaHTMNHbIMM 0693aTEeNbCTBOM O3HAKOMIIEH U COrNaceH.
MokynaTens

(o]7]e]
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