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MHCTpyKUMA no TexHukKe 6e30nacHOCTH

B gaHHOM pykoBOACTBE COAepXKaTcs BCe He0OX0aAMMbIe MHCTPYKLMK MO
6e3onacHOCTV NpY NOMbL30BaHWM KOHTPONEPOM COMHeYHbIX 6aTtapen MPPT
EPSolar IT3415ND (ganee: nsgenve), MUHCTPYKLMU MO YyCTaHOBKE U
akcnnyartaumu. B cnyyae BO3HWKHOBEHWS 3aTpyaHeHW obpallantecs K
AaHHOMY PYKOBOACTBY.

O6wasn nHcpopmaumsa no 6esonacHoCcTu

Mepep ycTaHOBKOW BHUMATENbHO 03HAKOMbTECH C MHCTPYKLMEN.

He nbiTaiiTecb pasobpatb U1 camoCTOATENBHO PEMOHTUPOBATL U3AeNme.

YcTaHOBUTE KOHTPOMNep B 3aKpbITOM nomelleHnn. M3beraiite BbICOKMX Temnepatyp u
nonagaHus XXWaKocT! BHYTPb KOHTponepa.

Y6enutech B JOCTaTOYHOW BEHTUMNSALMM NOMELLEHUS, TAE YCTAHOBIEH KOHTPONIep.

YcTaHOBUTE BHELLHWE NpeaoXpaHnUTeni.

Y6eautecs, 4To nepes yCTaHOBKOW KOHTPOSiepa BCe COEANHEHMS OTKITOYEHbI.

vV V Y V

Ybenutecb B repMETUYHOCTU 3NEKTPUYECKMNX COEQUHEHWI.



1 OcHoBHast UHhopmMaLus

1.1 OnucaHue

KoHTponnepbl 3apsaa NpYMEHSIIOTCSI B CONTHEYHbLIX SHEProcucTemax
W nNpegHasHadeHbl AN ynpaBneHns npoueccamu 3apsaa v paspsga
aKKyMynsTopHbix 6aTapen. MNpuHumn padotel MPPT KoHTponnepa
OCHOBaH Ha anropuTMe CreXXeHns 3a TOYKOM MakCuManbHOn
MOLLHOCTW, NPX 3TOM BblpaboTKa SHEPrMM NPOUCXOAMUT C
MakcmanbHOn ahEKTUBHOCTBLIO.

MPPT koHTponnep, B otnnyune ot obbiyHoro LUIAM (PWM)
KOHTponnepa, no3sonseT yBenninTts 3PPeKTUBHOCTb
3HEpProcucTeMbl MPMMEPHO Ha 25%, 3a CHET anropuTma crnexeHus 3a
TOYKOW MaKCMMaIrbHOW MOLLHOCTW COMNHEeYHON baTapen.

Y Hac Bbl MOXeTe nNprnobpecTy KOHTponnepsbl 3apsaa cepun Tracer
MoLHoCTbo OoT 10 go 45 Amnep, ¢ pasnNUYHbIMU XapaKTepUcTUKamm
MakcumarsnbHoro BxogHoro HanpsikeHus 100 nnn 150 BonbT.

MPPT koHTponnepbl cepumn Tracer obnagatoT psaom

NPeMMyLLEeCTB:
AnNropuTt™m crnexeHus 3a TOYKOM MakcumarnbHon mowHocTn. MPPT
TEXHONorus;

BcTpoeHHoe ghoTopene ¢ perynupoBkon paboTbl CUCTEM OCBELLEHUS;

DyHKLMA aBTOMATMYECKOro onpeaeneHunsa HanpshkeHns cuctemol AKB,
12 nnn 24 BonbT;

BonbLluon acCOpTUMEHTHLIN psa N3aenui pasnnuyHom MOLLHOCTN.

®yHKUMSA BCECTOPOHHEN 3aluuUThl U cCaMoaMarHocTuka no3BonsioT nsbexartb
OLMBOK NpK YCTAHOBKE UM CUCTEMHbIX COOEB.

Ocob6eHHoCTH:

L]
TexHonorna Maximum Power Point Tracking (MPPT), KM He meHee 99.5%.

L]
Bbicokoka4yecTBEHHbIE KOMMOHEHThI, MakcumarnbHasi 3dhEKTUBHOCTb npeoGpaaoBaHMﬂ


http://www.helios-house.ru/kontrollery-zaryada/
http://www.helios-house.ru/pwm-kontrollery-zaryada/
http://www.helios-house.ru/pwm-kontrollery-zaryada/

98%, nonHas adhdeKTUBHOCTb Harpy3ku 97%.

L]
Bbicokasi adhpeKkTMBHOCTL Npeobpa3oBaHWsi SHEpPrMM B YCIOBUSX  Maromn

MOLUHOCTHM 3apana.
.

CBepxBbICOKas CKOPOCTb U rapaHTUpoOBaHHas APdPEKTUBHOCTb CREXEHUS.

.
ToyHoe pacno3HaBaHWe HECOKIbKMUX TOYEK NUTaHus.

L]
HapéxHaa aBTomMaTuMyeckas YHKUMS OrpaHWYeHns MakCMMarnbHOW BXOOHOWN
MOLLIHOCTM, 4TO NomoraeT n3bexartb neperpysok.

[ ]
Lnpokuin AnanasoH paboyero Hanps>KeHUs.

L]

BbICOKOCKOPOCTHON 1 MOLWIHLI  OBYXbSAEpHbI  Mpoueccop, onTuMM3aLms
NPOV3BOANTENBHOCTM CUCTEMBI.

.
OTnnyHasa TennooTaava 3a CHET NUTOro antoMUHUEBOTO Kopnyca.



L]
Y[o6HbIN nHTEpdenc, NpocTble KOMOMHALMMN KaBuLL.

.
Heckonbko pexnMoB ynpaBneHns Harpyskom.
[ ]

Bblibop TMna akkymynsTopa: reneBsblil, JKUAKO-KUCMOTHbIN, AGM u
Nonb30BaTENbCKUIA.

.
dyHKUMSA KOMMEHCALMN TeMnepaTypbl 6aTapen.

.
CDyHKLI,VIﬂ CTaTUCTUKN B pexnme pearibHOro BpeMeHu.

BO3MOXHOCTb yAanéHHOrO KOHTPOMS W HACTPOWKM C MOMOLLbK BbIHOCHOW LMEPOBOWA
naHenu M50 (nprnoGpeTaeTcs OTAENBHO).
°

O6HoBnEeHMe nporpaMmmMmHoro obecneveHus noaaepXxku.

XapaKktepucTuku




L.
i Tra now fescures
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XapakTepucTukm KoHTponnepa

MyHkT HasBaHune MyHkT HasBaHune

1 PagnaTop 10 RTS I'IopT®
2 |Lcp 11 | RBVS Mopr®

MHavkaTop cocTosHus
3 H6aTapeu 12 | TepmuHan koHTponnepa(+)
4 NHavkaTtop 3apsagku 13 | TepmuHan koHTponnepa(-)
5 WHgukatop owmnbkm 14 | Harpyska(-)
6 KHonku 15 | Knemma akkymynsTtopa(-)
7 RS-232 nopt 16 | Knemma akkymynaTtopa(+)
8 RS-485 nopT® 17 | Harpyska(+)

RTC akkymynatop
9 (mopenb:CR2032)

(D MOHUTOPUHT KOHTponnepa ¢ nomoLbio MK 1 06HoBMNEHMe NPOrPaMMHOTO
o6ecneveHns koHTponnepa Yyepe3 RS485 umu RS232.

@ Mopkniounte RTS (TepmoaaTtumk) Ans yaanéHHoro onpeneneHus




TeMnepaTtypbl Gatapeu.

@ Mopxniounte RBSV (naTtuuk HanpsxxeHus 6aTtapen) ans
obHapy>XeHns TO4YHOro
HanpsbkeHus 6aTtapen 3.

AKkceccyapbl: UHCTPYKLUSA
1. AucTaHUMOHHBLIN AaT4YuK TemnepaTypbl (Mogenb: RTS300R10K5.08A)

CraHpapTHas anuHa kabens — 3m.

[nuHa MOXeT HacTpanmBaTbCs U UBMEHSATHCS.
Mopkntounte RTS300R10K5.08A Kk nopTy Ha
KOHTpoOnnepe.

MPUMEYAHUE : npu oTtkntoyeHun RTS ana temnepartypbl
6yaeT ycTaHOBNEHO (hMKCMpoBaHHOE 3Ha4YeHune - 25°C.

2. USB pna RS-485 (mogenb: CC-USB-RS485-150U-3.81)

USB koHBepTep RS-485 ucnonb3ye5Tca ans
MOHWUTOPWHIa KaXgoro KOHTporsiepa B CETU C

9 ncnosb3oBaHeM nporpaMmHoro obecneveHus ans MK un
06HOBIEHMSA NporpaMMHOro obecneyexus. AnvHa
kabensa — 15,m. CC-USB-RS485-150U-3.81
NOAKNIYaEeTCs K MOPTY 8 HA KOHTponnepe.

3. CD (NporpammHoe o6ecneuyenue ana MNK)
MCI'IOJ'Ib3yeTCF| Ana MOHUTOPUHIra KaXXaoro KoHTposnepa B CETU.

TexHonorua MPPT — makcuManbHasA MOLHOCTbL TeXHOJIOrmm
oTClrneXnBaHust

AnropuTM OTCNEXMBAHMUS NOSTHOCTLI0 aBTOMATUYECKN U He TpebyeT HacTpoek
OT nonb3oBaTens.



Ha pucyHke Hbke nokasaHa MakcumMarnbHas TOUYka KpMBOW, OToBpaxartoLLen
MoLLHoCTb. OBracTb, BbiAeneHHasi MyHKTMPOM, NokasbiBaeT paboTy
KOHTponnepoB 3apsaa TexHonorun WM. OyeBugHO, 4TO Npy TEXHOMNOMUN
MPPT koHTponnep 3HauuTenbHO ny4ile BoipabaTbiBaeT pecypc CONHEYHOWN
6aTapewn. Pe3ynbTaThl TECTUPOBaHUS Nokasanu, 4Tto nokasarenu MPPT-
KoHTponnepa nyywe Ha 20%, a ero KMNA — 30% no cpaBHeHuto ¢ LUM-
KOHTponnepamu.
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3apsagka akkymynsitopa

KoHTponnep umeet 3 atana ans 6eicTpon, 6e3onacHom 1 acbpekTnBHOM
3apsaKnN akKymynsTopa.

Battery A
Voltage :
A : [
Bulk Charging Constant Charging Float Charging
Equalize :
Boost

Float
Recharge

Time
Battery A
Cutiat Duration Time: 2h
(Range: 10~180min)
—_—
. Cumulative Time: 3h
Max Current  ©
\
\
\
-




A) Bulk Charging

Ha aTom aTane HanpsbkeHue He JOCTUIO NOCTOAHHOIO 3HaYeHUs.
KoHTponnep paboTtaeT B pexvme NOCTOSHHOIO Toka, obecneunsas
MaKCcMManbHbIN TOK BaTapen.

B) Constant Charging

NMPEQYNPEXOEHWUE: onacHocTb B3pbiBa!l

HeobGxoamma xopollas BeHTURAUMS AN NpeaoTBpalleHns
CKOMMEHNs B3pbIBYaTLIX ra30B.

UpeamepHas 3apsiaka U U3GbITOYHOE CKOMMEHUE rasoB MOryT
NMPUBECTU K MOBPEXAEHNIO aKKyMYyNATOPHbIX MAACTUH.
BHUMaTENbHO 03HAKOMbTECH C MHCTPYKLMEN K CONHEYHOM
GaTtapeu, Ucnonb3yemoi B cUcTeMe.

j OCTOPOXHO: noepexaeHne obopyaoBaHumsi!



YpaBHUTENMbHbIN 3apa YBENMUMBaAET HanpsKeHne akkyMynsaToOpHOM
6aTapew, B KOHLie 3apsaKkn MOryT Ype3MepHO BblAenATLCA rasbl. [10CTOAHHbBIN
nepuvog ypasHuBaHusa coctasnsaeT 180 MyHyT. YpaBHeHue 3apsa u
noasapsaka He BbIMOMHATCS NOCTOSHHO B NOSIHOM MpoLecce 3apsaaku,
4yTOObLI N3bexaTb CNMLIKOM BONLLIOro BbIAENEeHUs ra3os 1 neperpesa
OaTapem.

NMPUMEYAHUE:

1) U3-3a BNuAHMA OKpyxKaloLllen cpeabl HanpsXKeHne MoXeT ObITb
HeyCTOMYUBbLIM, B TaKOM crniyvae KOHTpornnep 6yaeT paccunTbiBaTb
BpeMs NOCTOSIHHOIO HanpshkeHue.

2) Ecnn Bpems KOHTponsiepa He perynupoBanocb, KOHTponnep oyaer
ypaBHMUBaTb 3apsAa 6aTapeu oguH pa3 B Mecsil.



YcTtaHoBKa
O6LwWwue 3amevaHusi MO yCTaHOBKEe

L]
Mepen ycTaHOBKOW BHUMATENbHO MPOYTUTE BCE UHCTPYKLUW U CnegynTe atanam yCTaHOBKM.

Byﬂ,bTe OCTOPOXHbI Npn yCTaHOBKE 6aTapeM. HapeHbTe o4ku ong sawmTel 4ns
rnas, nof pykou MmenTe YnCTyro BoAay, 4YTOObI BbIMbITb PYKWU NMPU KOHTaKTe C
AKKYMYJTATOPHOU KUCIIOTOWU.

L]
XpaHVITe AKKyMynaTop BAanu OT MeTannnyecknx npegmMmeToB, KOTOpble MOryT Bbl3BaTb
KOPOTKO€E 3aMblkaHue 6aTapeM.

L]
T.K. B3pbIBOOMACHbIE ra3bl MOTYT BbIXOAMTb 3 akKyMymnsiTopa BO BpeMs 3apsiaku, ybeautech
B [JOCTaTO4HON BEHTUNALMN NOMELLIEHUS.

L]
Mpn pacnonoxeHun U3genusi B repMeTU4HOM KOpryce HacTOATENbHO
pekoMeHayeM BEHTUNAUMIO. HUKoraa He ycTaHaBnmBamnTe akkymynstopsl AGM B
repMeT1YHOM Kopryce. OTO NPUBOAUT K Pa3pyLLIEHNI0 CXEM KOHTpomnepa.

[ ]

OcnabneHHble COeAUHEHNS N pXaBble MPOBOAA MOTYT MPUBECTU K BbICOKOMN
Temnepartype, Npy KOTOPOW U30NALMS MPOBOLOB MOXET pacnnaBuUTbCs. JTO
MOXeT npuBecTy Kk noxapy. ObecneybTe repMeTUYHOCTb COEANHEHUIA 1
ncnonb3ynTe kabenbHble 3aXUMbl A4ns KpenneHus kabenen.

[ ]
B0o3MOXHO noaknoyeHne 0QHOM U HECKONbKuX GaTapen.

B crlyqae uncnonb3oBaHUA HECKOJIbKMX KOHTPOJ11epoB., KaXkablii KOHTpoOnnep
[OMKEH OblTb COEAUHEH C OQHUM ornpegeneHHbIM CONTHEYHbIM MoayneMm.

HanpsixeHne PV

MocnepoBaTenbHoe coeauHeHne HPOTOINEKTPUHECKNX Mop,yneﬁ

B kayecTBE€ OCHOBHOIO KOMMOHEHTA CUCTEMbI PV KOHTpOnnep MoXxeT
NCNoNnb30oBaTbCA ANA pa3siInyHbIX TUNOB chToaneKTquecmx MO,EI,yJ'IeI7I.

Hanpsxe 36cell 48cell 54cell 60cell
Hie Voc<23V Voc<31V Voc<34V Voc< 38V
B
cucTeme [ MAX. Best MAX. Best MAX. Best MAX. Best
12V 4 2 2 1 2 1 2 1
24V 6 3 4 2 4 2 3 2
48V 6 5 4 3 4 3 3 3




Hanpsxxe | 72cell Voc <46V 96c¢ell Voc <62V Thin-Film
HWe
B MAX. Best MAX. Best Module
cucteme Voc >80V
12V 2 1 1 1 1
24V 3 2 2 1 1
48V 3 2 2 2 1

NMPUMEYAHMUE: BbileyKkasaHHble 3HAYEHUSA MapaMeTpOB BblYUCIEHbI MPU

CcTaHdapTHbLIX YCoBUSAX UcnbITaHuiA. Temnepatypa + 25 °C.

£\
£\

NPEAYNPEXOEHUE: Npsamasa nonsapHOCTb M 3KCMNyTauMoHHas
MOLLIHOCTb, MpeBbILLaLLas HOMUHAMNbHYO MOLLHOCTb 3apsiaa B TpU

pa3a BefyT K NoBpeXaeHuto KOHTponnepal

NMPEAYNPEXOEHUE: O6paTHa NonspHOCTb W 3KCMyTauMOHHas
MOLLHOCTb, MpeBbIlaoLWwas HOMUHaNbHYIO MOLLHOCTb 3apsiaa B

nonrtopa pasa BeayT K NOBpeXaeHUto KoHTponnepa!




MoHTax

BHUMAHMUE: npu yctaHoBKe koHTponnepa obecnevbte 150 Mm
(MVHUMYM) cBOBOAHOIO NPOCTPAHCTBA HAZ, U NOL KOHTPOMNEPOM
ONs NoToka Bo3ayxa.

NMPEAYNPEXOEHWUE: onacHocTb B3pbiBal

He yctanasnusanTte koHTponnepsl n 6atapen AGM B
repmeTnyHomM kopnyce! a3 6yaet HakannveaTbes!



LTIy

Cxema YCTaHOBKMU

OcTtaBbTe no 150 MM cBOOOAHOrO NPOCTPAHCTBA Af1st MOTOKa BO34yXa.
3aerI'IMTe KOHTpOsfiep € NOMOLLbHO COOTBETCTBYHOLNUX BUHTOB.

MopkntoyeHune

>Z<I10)Kanyl7|c7a, CHMMUTe 3alUUTHYHO KPbIWKY nepea NoKnw4veHnem



P B

BHUMAHME: cnegynte nopsaky NnogkmnoyeHus ans
MaKkcumanbHoln 6e30nacHoCTy.

BHUMAHMUE: He ponyckaviTe cnyTbiBaHusi npoeoaoB. Kabenu
1 CUIoBble NPOBOAA AOIMKHbI ObITb Kak MOXHO Aarnblue apyr
OT gpyra, 4Tobbl He co3aaBaTb NOMEX NpW Nepegayn curHana.

BHUMAHMUE: Bce Harpysku fomkHbl 6biTb 3a3eMreHbl B
COOTBETCTBMU C TpeboBaHNAMU.

BHUMAHME: 3akpenuTte Bce kabenu. NpoBepbTe HAAEXHOCTb
NOAKITIOYEHNST BCEX NMPOBOAOB.

@ NopknioueHne TeMnepaTypHoro gatymka (RTS300R10K5.08A)

>

BHUMAHMUE: npu otkntoveHnn RTS Temnepatypa Oynet
3admKcmpoBaHa kak + 25°C.

NPEQYNPEXOEHUE: nospexaeHue obopynosaHus!
Hukorga He ycTaHaBnuBaviTe AaT4uK TeMnepaTypbl BHYTPU

OaTapew.



BxoasAwumin B KOMNNEKT TeMnepaTypHbI 4aTYMK peKOMeHA0BaH Ans
apbdheKTMBHON TemnepaTypHON KOMNeHcaummn 3apsakv. nuHa kabens
cocTasnseT 3 M. innHa MoxeT 6biTb n3MeHeHa. [MonspHOCTL OTCYTCTBYET,
NPoBOA MOXeET OblTb NOAKIIOYEH K NI060I BUHTOBOW KieMMme.

@ MopknioueHne K yaanéHHOMY AaTUMKY HaNpsKeHUs

BHUMAHMWE: npu noaxnoyeHnn gatyvka HanpseHns
obpaTnTe BHMMaHue Ha + 1 -.

BHUMAHME: ByabTe oCTOPOXHbLI NpW ycTaHoBKe. He
nopkmnoyanTe NpoBoAa Aatyvka K knemmam (nopt 10). 31o
BbI30BET NOBpEXAEHNe KOHTpornnepa.

Hanps»keHne Ha knemmax akkymynaTopHon 6atapen Ha KOHTponnepe MoxeT
He3HaunTenbHO OTNMYaTBLCA OT peanbHOro HanpskeHus 6atapeun us-3a
conpoTusneHns kabens. [JaTivk Hanps>keHNs MO3BONUT KOHTPOIEPY TOYHO
obHapyxuTb HanpshxeHue. [laTunk He obsAsaTeneH ansa paboTtebl 6aTtapen, HO
pekomMeHOO0BaH Ans Nyylien NponM3BoaNTENBHOCTU.

MakcumanbHas gnvHa npoBoda cocTtaBndaeT 3 MeTpa.

Q) MopknioveHne coegnHEHUS

NMPEOYNPEXOEHWUE: onacHocTb yaapa Tokom!

Kabenu He fomkHbI CNyTbiBaTbCS Mexay coboi. MpoBepbTe
NpaBUMNbLHOCTb NOAKMYEHNs kabenei.

Mpennonaraetcsa aBa Buaa coeguHeHus: RS-232 and RS-485.
MoxanyicTta, ncnonb3ynTe COOTBETCTBYHOLLME Kabenu coeauHeHns n
ybenuntecb B TOM, 4TO kabenu HagéxXHo NOAKMYEHbI:

>
RS-232, RS-485
KoHTponnep npeacrasnseT coboi ctaHaapTHbIn nopT 3.81-4P.



>

Pa3smepbl npoBoaa 6aTapeun U Harpysku

Mposoa
Moaenb HomuHanbHbIM TOK | MpoBoAa GaTtapewn Harpysku
IT4415ND 45A 16mm2/6AWG | 16mm>/6AWG
IT6415ND 60A 16mm2/5AWG | 16mm>/5AWG

>pB B

BHUMAHMUE: onacHocTb yaapa Tokom!
Wcnonb3yvite npegoxpaHnTenu unv asToMmaTmyeckme

BbIKIlO4aTENN COMHEYHbIX GaTapen, BbIKNoYMTE UX Nepeq
NOAKIIOYEHNEM.
BHUMAHMUE: onacHocTb yaapa Tokom!
CobntogaliTe 0OCTOPOXHOCTb NPU 06paLLeHnn C NPOBOAaMMU.

BUHMAHME: onacHocTb noxapa unu B3pbisal

He ponyckaiite KOPOTKOro 3aMblkaHusa — cobrnoganTe
NOnsipHOCTb.




H iTracer
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Batt.
CoeanHeHve

MoaknioueHune 6aTapeun

MopkniounTe npegoxpaHuTens nocnegoBaTenbHO. BeiknounTe
YCTPONCTBO Nepea nogknioyeHem. MNogkniounte nonoxmTeneHble (+) 1
oTpuuartenbHble (-) kneMmbl akkymynaTtopa. CobniogainTe nonspHOCTb!

MopakntoveHne Harpysku

OTknNtoYMTe YCTPOWCTBO Nepes NoakntoveHnem Harpy3ku. MNogkntounTte
Harpysky kK 17 (+) n 14 (-) nopTy Ha koHTponnepe. Cobnogarite NONAPHOCTL!

PV noakniouyeHune

OTKnoYMTE YCTPOWMCTBO Nepes nogkmnoveHnem. MNMoaknoymTe Knemmb
cornHeyHon 6atapewu k koHTponnepy. Cobnogante NnonApHoOCTb!



O6paTHOl7I NONAPHOCTU NOAKITHOYEHNA cpa6aTb|BaeT

f MPUMEYAHMUE: 3aLimTa OT KOPOTKOro 3aMblKaHWs U
aBTOMaTUYECKN.

HanpsixxeHne BKknro4eHoO

BHUMAHMUE: nuTaHne KoHTponnepa ocyLLecTBMAETCH TONbKO
3a CYET akKyMynsaTopa, N03ToMy OH He ByaeT pabotaTb npu
MOAKITIOYEHUN TONBKO K BXOAY COMHEYHOro MOAyrs.

Npou3BoAWTb MOMEXU B HArpy3Kke BO BPEMS 3apsiaku
KOHTponnepa.

NMPEAYNPEXOEHWUE: He npoBoanTe TECT NOMSPHOCTM
6aTapeun B TedeHve 10 MUHYT NOCne BbIKIIOYEHNS NMUTAHNKS.

ﬁ NMPEOYNPEXAEHWUE: otcoeauHeHne b6aTtapeu byget

I'Iepe,q BblKNKO4YeHnem y6e/:u/|Ter, 4YTO BC€ J3JieKTpuyeckme coegunHeHuaA
BbIMOJIHEHbI NPAaBUNBHO.

BoikntounTte npepoxpanHutens 6atapen. ObpaTtnte BHUMaHne Ha
KOPpPEKTHYyto paboTy nHankartopa.

>
Mocne BknoYeHUs 6aTape|/| BKMoUMTE BbIKNtoYaTens PV Toka. I'Ipvl .
AOCTaTO4YHOM KoJim4yecTBe COJIHEYHOro cBeTa MHAUKATOP 3apsaakn Ha4vyHeT
MuraTtb, 4TO 6y,qu O3Ha4aTb Ha4aso 3apAaaku.

Ecnu nHamkaTop nokasbiBaeT owmbKy, obpaTtuTech k pasgeny 5 ans
yCTpaHeHUs Henonagaok.



3 UHankauums

UHaunkauunsa LiBeT UHpukauyus CocTosiHue
3enéHbin mMuraet 3apskeTcs
3enéHbin BbIKIT He 3apsikaetcs
& 3enéHbin NMOCTOSAHHO Hopma
Muraet
3enéHbin | megneHHo IMonHaga 3apsaka
OTkntoyeHne npu
3enéHbin MuraeTt 6bICTPO | BBICOKOM HanpsKeHum
ﬁ (OpaHxeBblii NOCTOSIHHO Huskoe HanpsxeHue
OTKtoYEHME NPU HU3KOM
KpacHblivi NMOCTOSAHHO Hanps»keHuu
MpoBepbTe TemnepaTy3py
KpacHbIn Muraet OaTtapeun
KpacHbivi BbIKN Hopma
MoBblweHHOe
HanpskeHve
A 5 KopoTkoe 3ambikaHne
KpacHbiii mMuraeT
Meperpyska
3apsokaeenstwi) M GaTapest (kpacHbIi)

Murarotr oqHOBpeMEHHO

Owubka cuctemsl

3apsaka (senéweii) U 6aTapes (OpaHXeBbIi)

MUratoT ogHoBpemMeHHO

MpoBepbTe
TeMmnepartypy







4 Oucnnen

KHonku

KHonka

MpumeHeHwue:

BBeauTe cooTBETCTBYOLME NApaMeTpbl
CoxpaHuTe AaHHble

BosBpalLleHune B rnaBHOE MEHI0
OTmeHa onepauunn

BepHyTb Kypcop Ha npeapblaywuii napameTp
[MpocmoTp napameTpoB

M3ameHeHne 3HauYeHns
YcTaHoBka nepvoga

Onepauuu




maBHOe MeHK

CyuiectayeT 9 uHTepdeicos Ans MoHuTopuHra. Haxmute LA
Ana nepemMelleHna Kypcopa.
1.MoHUTOpHHT 5.Bp100p Harpy3ku 9.Harpy3ka
2."ndopmanus 6.Kontpomns
3.Br10op uacoB = 7.ITaposnb =
4.Local Para Set 8.ITo ymomuaHuio
MoHUTOpUHT
11 nHTEepencoB AN MOHUTOPUHra:
Temneparypa
Harpyska Harpyska Volt. GaTapen
BKIJI 12.4v 21°C
TemneparypHblit
% st Temmnepatypa Harpy3ka Cur. k03( .
108 200 10A AC,::> 25.5°C 3:{> 2.2A ﬁ:} -3mV/°C/2V
1200612
Barapgj Volt.
1§§1V
Barapes Cur.
2.2A OO6wast mpouss.
7.50kWh
Batt Dy Max q O6mas norpedi
1§v o 5.50kWh
Batt Day’Min
11.7v
@ HOTpe&leﬂne
Bar. HOpM. 3ap5m Fex—xepnpyemaﬂaﬂepr, JHEPruu
1.5kWh/D ) 1.1kWh/D
N PV Volt. [~ Tox MouHOCTh HAarpy3Ku
25.4v 85.5W 30.5W

Haxumante kHonku EATHE 4ToBbI NoCcMOTpeTb ovepeb
MHTepencoB.




Bbi6op 4yacoB

YcTaHoBKa YacoB 0To6pa>|<aeTc;| Tak::

Clock Set
Jan-01-2014
17:12:28

HaxmuTe kHonky 9% v BBeaUTE 6-3HAUHBIN napornb nonb3oBaTtens, 3atem
KoppekTupyinTe gaty u Bpems.  dopmat gatel [TTT-MM-01, dopmaTt BpemeHu

OK

YY-MM-CC. HaxmuTe KHOMKy , YTOObI COXpaHUTb NapameTpbl.



[Mapons 11 BxOJ1a
CoxpaHuTb 1
= BbIATU =) | CoxpaHeHo!

000000

MapameTpbl ycTponcTBa

Bpewmsi noaceeTku
MecTHbIn ID 60 c
T03-0001 = VHtepsan
10MuH

Mepen ycTaHOBKOW NapameTpoB BBeAMTE Naporib.
[NepBbi 3KpaH nokasbiBaeT 4-3Ha4vHbIN 1D.

BTopoii akpaH nokasbiBaeT BPeMs NOACBETKM.

MyHKT 3agaHHbIN guana3oH Mo ymonyaHuio
Bpems nogceeTku Ot 1 go 90 cek. 60 cek.
NHTepBan Ot 1 8o 30 MuH. 10 MUH.

NMPUMEYAHMUE: Bpemsi NOACBETKM O3HAYaeT, YTO B TEYEHNE 3TOro BPEMEHM
noaceeTka He OyaeT BbIKITHOYEHa.

Pexum Harpyskm
Pexum Hparpy3ku yctaHaBnNnBaeTcs B COOTBETCTBYIOLLIEM MEHIO.

BpyuHyto (Mo ymonyaHuio)

VBpyuun

yio

© Cser BKI/BBIKI Pyunoii pesxxum
© Cser Bxn+Taiimep — BKJI

© Bpewms

Pexnm Harpy3km MOXHO YCTaHOBUTb:



MapameTp Moapo6Ho
Harpyska BkntoyaeTcs aBToMaTuyecku nocrne obHapyxeHus
KOHTPOINEPOM.
Mpwn goctaTouHom 3apsage 6atapen paboTa kKOHTponnepa
BKIJ1 KOPPEKTHa.
Harpy3Ka BbIKITIOYNTCA aBTOMaTU4YECKU Nocne
WHULMANM3aLmmn KOHTPOMIEPOM.
BbIKN
Mpwn goctaTouHom 3apsae 6atapen paboTa kKOHTponnepa
KOppeKTHa.
Cgser
BKI/BbIKN
B
E(? CEZ:HYIO Caer BKJI/BBIKJT
BKJI/BLIKIT BKJI 050V T 10 M
@ Caer ZEN
BRI+ Taiimep BBIKJI 06.0V T 10 M
© Bpewms
Cset BK/1 +
TAUMEP
%Bcr;y;}ly}o Cser BKJI +Taiimep Crer BKJT +Taiimep
?IlégélTsLIKn BKJI 05.0V T10m BKITTL O1H-00M
. = (—>
BKIJI+Taiimep BBIKJI 06.0V T10m BBIKJI T2 01H:00M
© Bpewms Hounoe Bpems 12:00

MapameTpbi:




MapameTpbl Mogpo6Ho

Pabouee Bpems

1 Pexum paboTbl: cBET nocrne 3akarta
Pabouee Bpems
2 Pexwum paboTbl: OT 3akaTa 40 pacceeTta

Pexwunm paboTbl: camoobyyeHue.

Ho4yHoe Bpems
P Bpems gomkHo 6biTb 6onee 3-x 4acos.

working time 1

NPARN P2

Light ON ® ¢
Light OFF
working time 2
Light ON .
Light OFF
Bpems
Konrpomns
©Bpyunyio EO:JESSZ BpeMeHHU 2
© Cser Bxn/Bsbikn BKJ'Ip 19 00 BKJI 05:00
?CBCT Bicr+Taiimep ) [BBIKIT 0200 — BBIKJI 06 : 00
BpeMﬂ NepBbIi  BTOPOMN PeXMUMBI
KoHTponb BpemMeHwu:
[MapameTp Hetanu
KoHTponb
BpemeHu 1 YcTaHoBuTE Bpems 1 Anst HaYana n OKOHYaHus
KoHTpornb
BPEMEHU 2 YcTaHoBUTE Bpems 2 Ansi HaYana v OKOHYaHus
MepBbIi pexxum | Harpyska B cOOTBETCTBUM CO BpEMEHEM 1
BTopon pexum Harpyska B COOTBETCTBMM CO BPEMEHEM 2







KoHTponb napameTpoB

BeeguTe naponb nonb3oBatend Ans u3aMeHeHus napameTpoB. B pexume
HacTPOKKKN BCe NapameTpbl MoryTt ObITb N3MEHEHBI.

YctaHoBKa 3apsaaku aKKymynsaTopa

Mpum
Tun eyaHu
aKKymynsTopa e
YKnOKo-KMCNOTHLIN [MOCTOSAHHOE 3HaYeHune
eneBbivi MocTosiHHOE 3HaYeHune
AGM [TOCTOSAHHOE 3HaYeHMe
[Nonb3oBaTeNbCKUI OnpepgensieTcsa nonb3oBaTenemM
Opyroe:
3HauveHue no
MapameTp YMOJTYaHUI0 [Onana3oH
EmKoCTb akkymynstopa 200Ah 1~9999Ah
KoadhdomumeHt
remMneparypHou -3mV/eC/2v -9~0 mV/°C/2V
KOMMNEHcaLmu
12/24/36/48VDC
HomwuHanbHoe Hanp. cucTembl ABTOMaTWN4ECKU ABTOM.




NapaMeTpbl ynpaBrneHUs akKKymyrnsiTopom

Tun akkymynsTopa K-k fenb | AGM MNonb-n
High Volt Disconnect 16V 16V 16V 9~17V
IMpegenbHoe HanpshkeHne 15V 15V 15V 9~17V
[MNepe3apsgka 15V 15V 15V 9~17V
YpaBHuBaHve HanpskeHusa | 14.6V — 14.8V 9~17V
[MoBblleHHoe HanpshkeHve | 14.4V 14.2V 14.6V 9~17V
[MnaBatoLee HanpskeHne 13.8Vv 13.8v 13.8V 9~17V
BoaBpart HanpsxeHus 13.2V 13.2V 13.2V 9~17V
Mepenoakn.npu HM3Kon
3apsagke 12.6V 12.6V 12.6V 9~17V
BoccraHoBneHve
HanpsHXXeHus 12.2V 12.2V 12.2V 9~17V
MpeaynpexaeHue o HU3KOM
HanpsXeHuu 12V 12V 12V 9~17V
Huskoe HanpspkeHue:
OTKIOYEHNE 11.1V 11.1V 11.1V 9~17V
[Mpenen HanpsXeHus 10.6V 10.6V 10.6V 9~17V
OnuteneHoCTb
ypaBHUBaHUA 120min — 120min | 0~180min
[MpoJomKNTENBHOCTL 120min | 120min 120min | 10~180min

Maponb
Maponb
Crapblit 000000
Hosbin 000000

3aBopackow naporb No yMonyaHuio —000000”.

HacTtpoiikun no ymonyaHuio

HacTponku
Her [JOa

OB6HyneHwue xypHana
CoxpaHeHne




Haxmute kHonky SOK1 | yToGbl BOCCTAHOBUTL MHTEPDENC MO YMONYaHUIO
W OYMCTUTb BCE 3aMUCU XXypHana, B TOM Yuchie XypHan paboTsl U oLMGOK.

MPUMEYAHME: Bce napameTpbl 6yayT cOpoLLEHbl A0 3aBOACKUX U He
CMOTYT ObITb BOCCTAHOBMEHbI.



5 BbisiBNieHUe U ycTpaHeHne HeucnpaBHOCTeN

BbisiBneHus

[ ]
Tok

KoHTponnep orpaHnM4nBaeT MOLLHOCTb 3apsifa A0 HOMUHATBHOMN.

[ ]
3awuTa oT KOPOTKOro 3aMblKaHUA

Mpu BO3HUKHOBEHUM KOPOTKOIO 3aMbIKaHUS KOHTPOJNEP aBTOMATUYECKM
OCTaHaBNMBaET 3apsAaKy.

[ ]
3awuTa ot 0bpaTHOM NONSAPHOCTU

MpaBunbHoe coeavHeHne npenoTBpPaTUT Yrpody 0OpaTHOM MOMSPHOCTU.
[MpoBepbTe coeanHeHus.

obpaTHOM NOMAPHOCTM, €CNM MOLLHOCTb 3Kcnnyatauum 6yget

NMPEOQYNPEXOEHUE: KoHnTponnep OyaeT noBpexaéH B cryyae
A npeBbIaTh B NONTOpa pa3a HOMUHAmNbHYI0 MOLLHOCTb 3apsaa.

[ ]
OGpaTHas nonsipHoCTb

MpaBunbHoe coeduHeHWe MpPenoTBPaTUT Yrpo3dy oGpaTHOM MNONAPHOCTM.
MpoBepbTe CoeAnHEHNS.

L]

MeperpeB akkymynsitopa
KoHTponnep onpegenseT TemnepaTypy 6atapeun Yepes gaTtiunk HapyxHom
Temnepatypel. Ecnn Temnepatypa akkymynsitopa npesbiwaet 65°C ,
KOHTpOMNep aBToOMaTUYECKM aKTUBMPYET 3aLlUTy OT NeperpeBa u nepectaét
paboTatb, Nnoka Temnepatypa He onyctutcs Huxke 50 °C.



Meperpy3ska

Harpyska 6yaeT BbikntoveHa, ecrniv MOLWHOCTb B 1,5 pa3a npeBbicuT
HOMMWHanbHy. KOHTponnep aBToMaTYecku NonbITaeTcs BOCCTAHOBUTbL Harpysky
5 pas. Ecnu nocne 5- nonbITkW KOHTPOSNEpY He yAacTcs camMoCTOATENbHO
CHU3WTb MOLLHOCTb, YMEHbLUMTE Harpy3Ky CaMoCTOSITENBHO, 3aTEM HAXMUTE
KHOMKY nepes3arpysku KOHTposfiepa unm nogoxanTe oauH BPEMEHHOW LUK

(4€Hb-HOYb), U HAXXMUTE KHOMKY

KopoTkoe 3amblkaHne

Harpyska BbIknto4aeTca aBToMaTUyYeckn npm KOPOTKOM 3amblkaHun. Ecnin
nocne 5-n NonbITKn KOHTpOmnnepy He yaactca BOCCTaHOBUTb pa60Ty,
OYUCTUTE XKypHan owmnbok n nepes3anycTtnuTe KOHTpoJiep nnn nogoxaute

OAVH BPEMEHHOW LMK (O€Hb-HOYb), UM HAXMUTE KHOMKY

MoBpexaeHne gatyuka Temneparypbl

Ecnu patynk TemnepaTypbl NOBPEXAEH (Mnun B criy4ae KOPOTKOro

3aMblKaHU1s1), KOHTponep GyaeT 3apskaTbCs U paspskaTbes Npu + 25°C.

Meperpes kOHTpoNNepa

Ecnu TemnepaTypa KoHTponnepa npesbllaeT + 85°C, KOHTponnep
aBTOMAaTUYECKV BKITHOYMT 3aLLMUTY OT Nneperpesa 1 onycTuTt Temnepartypy
Hxe + 75°C.

Mepenagpbl HaNpsHxeHNs

KOHTpOJ‘IJ‘Iep 3aliumileH OT He3Ha4ynTelNbHbIX NepenanoB HanpaXXeHn4d. B
paVIOHaX, raoe vYactble MOJTHUKN, pekoMeHaOyeTCA OOMNONTHUTENbHOe
BHeLUHee nogaBneHne nepenaagoB HanpaXeHua.

Mouck n yCcTpaHeHue HeMCﬂpaBHOCTeﬁ

Bo3MoOXHble

Ownbkn NPUYNHbI WcnpaBneHue
Tok MpoBepbTe NPaBUNBHOCTb
Nunukarop
3apsaaa HE TOPUT OTKITHOYEH MopkntoyeHns nposoaoB

WHpukaTop GaTtapeu HanpshxeHve 6atapen | NpoBepbTe HanpsxeHne




BbicTpo muraet
3enéHbIM

MpeBbiwaeT HOpMy

OTcoeanHUTE COoNHEYHbIN
MOAY/b.

MwuraeT nigukaTop
HencnpaBHOCTMK.

HeypaBHoBeLleH
3apsag Toka

OTcoeanHUTE MOAYNU U

MepesanycTuTe KOHTpoONnep.
Ecnu HeucnpaBHoCTb
coxpaHunachb,

ObpaTtutech kK NOCTaBLUUKY

Muraet nHgukarop,
[wvcnnei nokasbiBaeT:

Over Volt'

HanpsixeHne B
COIMHEYHOM Moayne
CnuwwKoMm BbICOKO

KoHTponnep OTKMYMT TOK
npu NpeBbILLEHNN
HanpsikeHus.

150 B

Tok Oyner
BOCCTaHOBJIEH IIPU
145B.

Wngunkatop muraet
[wvcnnei noka3biBaeT:

KoHTponnep aBTomaTmnyecku
3aBepwmnT paboTty

W BoccTaHOBUT Mpu

_Over Temp' MageHun TemnepaTtypbl HUXE

TemnepaTypa

pagvaTopoB

npesbiwaet 85 °C 75°C

RS-485 : owwnbka Y6eauTech B NpaBuIibHOCTH
He ynaértcsa YCTaHOBKM CKOPOCTH BblOOpa aganTtepa u
NOAKMIOYUTD CoeVHeHus. nporpaMMHOM obecneyeHuu.
KoHTponnep ¢ HenpasunbHas
NOMOLLbO KoHdpurypauma USB

RS-485 nnn RS-232

VHgukaTop muraer,
[Owncnnen nokasbiBaeT:
_Over Load’ nnu
_Short

circuit’

Meperpyska

Wnun kopoTkoe
3aMbikaHune

MpoBepbTe coegnHeEHME.

YMeHbLUMTE Harpyaky.




O6cnyxuBaHue

MpoBEpPKM NO TEXHUYECKOMY OBCIYXUBAHUIO PEKOMEHAYETCS
npoBoauTL [iBa pasa B ro.
yGSAMTer B JOCTaTOYHOM BEHTUNAUNN, OUUCTUTE KOHTpONep o1 rpa3n U nbinn.

Y6eautech, 4TO KOHTPONNEpP YCTaHOBIEH B YACTOM MecCTe.
lMpoBepbTe B NpaBubHON N30NSALMN NPOBOAOB.
3aTtaHuTe BCe knemmebl. MNpoBepbTe, HET NN NOBPEXAEHHBIX COEQUHEHWI.

[MpoBepbTe mMcnpaBHOCTb gucnnes. ObpaTtute BHUMaHWE Ha OLIMOKW,
rnokasaHHble Ha aucnrnee.

Y6eputech, 4TO BCE KOMMOHEHTbI CUCTEMbI NMOAKIIOYEHbI npaBuUIibHO.

MpoBepbTe 3neMeHTbI KOHTpOMNepa Ha NPeaMeT KOppPo3uK.

MpoBepbTe, HE Nonanu N HacekoMble B KOPMYC KOHTponnepa.

BHMUMAHMUE : onacHocTb yaapa Tokom!

Y6eanTech, YTO NUTaHUE OTKITHOYEHO, Npexae, YeM NPou3BoaUTb
nepeyncreHHble Bbille NPOBEPKM 1 onepauum.






NMporpammHoe obecneyeHue

KoHTponnep mMoxeT ObITb MOAKMIOYEH K NporpaMMHOMY obecriedeHuto ¢
nomoLbto USB-kabens EPSolar. Hactpoiiku no yMonyaHuio: ums

nonb3oBarens - administrator, napons - 111111.

FOTereras 1101 16t Sation Me e vt




Sytemi®) ViewV)  CommuicatoniC)  Porameter)  MonioringM) — MaimenanceiX)  Help(H)

SLREBRaO

B St Bt
¥ o FRIT S —| BT 1 PRI »
Aoy information Batery Womaton ¢ Load information ‘Conuoter information
Aoy Current(A) Battery Voltage(V) Battery Current(A) ‘Lood Current(A) § ©
Device Tem
G o o ee ISR E g
Arroy Voltage(v) Max Voltago(V) Wi Voliago(V) Lood Voliaga(V)
B o o e G e o Dovien St
o
Array Powee(W) Battery Temp.(T) ‘Battery SOC(%) Load Power(W) =
¥ 000 2500 38 000
) L E o
Arrmy Status Charging Status Battery Statuz Lond Statuz Manual
175 B85S B2 17 = i
Encrgy Generated(svih) Real Time Curve
ouily 000 L Voltage Real Time Curve (V)
s o] |l T =
Anust 10897 -~ % —
Tl 10507
Energy Consumed(kWh)
osiy o0
Momthly 000
Anust e
Total 767 g 11255 MW MRS W MBI NN NXK NN
[GOTerees Ttz s Suatin Mot e St v
@ Control Parameter
Station Name E] Device ID 1 I

Rated Voltage (V) Rated Load Current (A) Rated Charging Current (A)

Default Current Default Current
Type Sealed [:] Rated Voltage Level —A:tn [:]
Charging Mode Volt.Comp. E Boost Duration(n) 120
Battery Capacity (Ah) 200 Equilibrium Duration(m) 120
Temp. Compensahon :5
Coefficient (nV/'C/2V)

Charging Limit Yoltage (V)

Over Yolt Discomnect Yolt, (0[t6.00  |[ |
Over Volt Recomnect Volt. () [15.00 | |7\
‘[14 60 [ ]
7| —
I —
W

Equilibriun Charging Volt
Boost Charging Volt. (V)

Float Charging Volt. (V)

Boost Recon. Chargz Volt, (V)

Battery Charge (8)

15.00 |
Discharging Limit Volt. (v) [10.60 |

Low Volt.Discornect Volt. (V) [11 10

Low Volt Reconnect Volt. (V) \12 60 |
e
Under Vol. Harning Yolt. () [12.00 I ]

Under Volt. $arn. Reco, Volt, (/)[12.20 I ]
P (B L ]
Battery Dischage (%) [s0 I \

Read ] [ vpdate ]

[Restore Default ]

Ib:port Settings ] [Inpm't Settings ]




TexHUYecKue XxapakTepUCTUKN

OKpyxalowas cpega

MyHKT MapameTtp
[wnana3oH Temnepatyp -20°C ~ +70°C
Temn. Okp cpebl -25°C ~ +50°C
Temn.xpaHeHus -30°C ~ +85°C
BnaxHocTb <95%, N.C.
Kopnyc 1P20
<5000 m
BeicoTa Haa ypoBHEM MOpS
Mabaputbl
MapameTpbl IT3415ND IT4415ND
Pasmep 382 x 231 x 107mm 382 x 231 x 107mm
MoHTaxHble
OTBEPCTUS 10
Knemma 2AWG(35mm°) 2AWG(35mm°)
Bec 4.6kg 4.6kg




OTKa3 B rapaHTUMHOM OOCIYyXUBaHUMN:

.
HenpasunbHOe Ncnonb3oBaHUe, HenpaBuibHbIE YCIOBUS UCMOMb30BaHUS.

Tok npeBbILaeT HOMUHAMbHbIN.
.

CamocTosTenbHas pa3bopka nonb3oBaTesniemM koprnyca KoHTponnepa.
.

CTuxuitHble 6eacTteus.

.
MoBpexaeHne Npu TpaHCMOPTUPOBKE.



MpunoxeHue/KpusBble
npeobpa3oBaHuA

MHTEHCUBHOCTb OCBELLEHNS: 1OOOW/m2 Temneparypa: 25°C
Mopenb: IT3415ND

1 MPPT HanpsixeHune(36V, 54V, 72V) | CuctemHoe
HanpsbkeHne(12V)

12V 3¢ dekTMBHOCTL NpeobpasoBaHua

97.50%
95.50% —————
= ,{f;;:m%%zﬁmeﬂ;;;;:;: 36V
) y 7 =
E 93.50% /IB\ ..... 54V
91.50% /L —== 72V
[ ]
[
89.50% 7
X
87.50% . ; . . : : : : . ,
120 180 210 270 300 330 390 480 520 600
MouwHocTb 3apagku W
2. MPPT HanpsikeHue (36V, 54V, 72V) / cuctemHoe
HanpspkeHne(24V)
24V 3¢ddpeKTMBHOCTb NpeobpasoBaHus
99.00%
98.00% - 36V
b d YN EEN CSem Eam
. 97.00% ﬁ b1 — 5av
8 96.00% 44 —
95.00% ,’f"
r
94.00% -
o 93.00% £
92.00% . ; ; ; ; : . ; .

120 360 420 520 650 780 910 1040 1200

MowHocTb 3apaga W







3. MPPT Hanpsixenue (54V, 72V, 90V) / CuctemHoe
HanpsbkeHve (36V)

36V 3dpdeKkTMBHOCTL Npeobpa3oBaHuA

99.00%
98.00% mﬁ
97.00% 7 ;:’ =
X 96.00% A+ sav
B os00% 4t -
72V
94.00% 4+
93.00% ,’ “““ 90V
® 920% —F—F— —7—7-—————————————— eeee-
91.00% . . . T T . . T T )
130 390 650 780 910 1040 1300 1560 1690 1800
MowHocTb 3apaga W
4. MPPT HanpsikeHue(72V, 90V, 108V) CuctemHoe
HanpshkeHne(48V)
48V 3¢pdeKTnBHOCTb NpeobpasoBaHus
99.00%
e e g e e — )
98.00% - = e
P P o
97.00% 454 72V
(4
0, -
96.00% ,, _____ 90V
95.00% 7
;s . e 108V
x 94.00%
3 7
3;; 93.00%
92.00% ; ; : ' ; ; . . )
130 650 910 1170 1430 1690 1950 2210 2400
MouwHocTb 3apaga W







IT4415ND (Mm)













	page1
	page3
	page5
	page7
	page9
	page11
	page13
	page17
	page19
	page21
	page23
	page25
	page29
	page31
	page33
	page35
	page39
	page41
	page43
	page45
	page47
	page49
	page51
	page53
	page55
	page57
	page59
	page61
	page63
	page65
	page67
	page69
	page73
	page75
	page77
	page79
	page81
	page83
	page85
	page87
	page89
	page91
	page93
	page95

