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1 O6OLwWwee onucaHune

1.1 BeTpoeHHbIN Bluetooth Smart: npuctaBka He HyXHa
BecnpoBoaHoe pelueHne Anst HACTPOWKN, MOHUTOPWHIa U OBHOBMEHWS KOHTponnepa ¢
nomoLubio cmapTcoHoB Apple n Android, nnaHLWeToB 1 ApYyrnx yCTPOWNCTB.

1.2 VE.Direct
[ns npoBoaHoro noakntoyeHust k naHenu Color Control, MK vnn gpyrum yctponcTeam.

1.3 YnbTpa-6bicTpoe oTtcnexusaHune MPPT

B ocobeHHOCTM B ycnoBusx 06rayHOCTW, KOrAa MHTEHCMBHOCTb CBETa MOCTOSHHO
MeHsieTcs, koHTponnep MPPT no3sonut noBbiCUTL nonyyveHune aHeprum Ha 30% no
CpaBHeHuto ¢ koHTponnepamu 3apsga PWM n Ha 10% no cpaBHEHWUO ¢ MeasIEHHbIMU
KoHTponnepamm MPPT.

1.4 Bbixoa ons Harpy3ok

'ny6okoro paspsina 6atapen MoXHO 13bexaTb NyTeM NOAKIIOYEHNST BCEX HArpy3oK K
BbIXOAY ANS Harpy3ok. Bbixoa Harpy3ok oTKMoYMT ee npu paspsae 6atapeun go
npeABapuTenbHO YCTAHOBIEHHOMO YPOBHS HaNPSXKEHNS.

Takke MOXHO BbIOpaTb UHTENNEKTYyarbHbIA anroputM yrnpaeneHus 6atapeeit: cm. Cpok
cnyx6bl 6aTapem.

Bbixoa ANns Harpysok 3aluileH OT KOPOTKOro 3aMblKaHWs.

HekoTopble Harpy3ku ¢ BLICOKMM CTapTOBbIM TOKOM MOXHO MOAKIIOYUTL HanpsiMyto K
6aTtapee. Ecnu gaHHble Harpy3ku o6opynoBaHbl yaaneHHbIM BK/BbIKI BXOAOM, X MOXHO
KOHTPONUPOBaTb, NMOAKITHOYNB BbIXOZ ANA HArpy30K KOHTpOInepa K AaHHOMY BKI/BbIKIT
Bxofy. MoxeT noHagobutbesi cneumanbHbI UHTePdENCHBI Kabenb; noxanyncra,
03HaKoMbTeCh C pasgenom 3.7.

Tarke MOXHO ncnonb3oBatb BatteryProtect gns koHTponsi 3a Harpy3kon. MNoxanyicTa,
obpaTtutech k HaweMy BebcanTy 3a JOMOSNHUTENBHOM UHGOPMaLeNn.

1.5 Battery Life: uHTennekryansHoe ynpaBneHue 6atapeen

Korga conHeuHbli KOHTpOMnnep 3apsiia He MOXET MONHOCTbLIO 3apsauTb GaTapeto B TeYeHue
OJHOTO AHS, pe3ynbTaToM ABMSETCA NOCTOSAHHOE UCMOMHEHNE LMKITa Mexay To4YKkaMm
«YaCTUYHBIV 3apsa» U «3aBepLueHne paspsgar. AToT pexvm paboTel (6e3 MOCTOSAHHOIo
MOJIHOro 3apsifa) CnocobeH paspyLLUUTb CBUHLIOBO-KUCIOTHbIE GaTapen B TeYeHe Hefernb
UM mMecsLeB.

Anroputm Battery Life npoBepsieT coctosiHme 3apsga 6atapeu 1, npyM HeobxoaMmocTH,
[OeHb 3a OHEeM crerka noBbILIAeT HarnpsikeHWe OTKITIOYEHUS! Harpy3okK (T.e. OTKoYaeT
Harpysku paHblue) Afsi TOro, YTobbl CONHEYHOW SHEePrn OKkasanocb 4OCTAaTOYHO Ans
3apsiga 6atapeun npumepHo Ha 100%. OT 3TOW TOYKM U Aanee YpOBEHb OTKIHOYEHUS
Harpysku byget MoaynmpoBaTbCsl Takum 06pa3oM, UToObI MONHbIN 3apsa 6aTtapen
JocTurancsi npuMepHo pa3 B Hefernto.

1.6 [laTyMK BHYTpeHHeN TemnepaTypbl
KomneHcupyeT Temnepatypy npuv HanpsbxeHnn abcopOLMOHHOIO 1 NnaeatoLlero 3apsiaa.

1.7 ABTOMaTuyeckoe onpeaeneHve HanpsikeHUs 6artapeu

KoHTponnep aBToMmaTuyeckn HacTpout cebsi Ha HanpsbkeHne cuctembl 12 B nunu 24 B oguH
pas.

Ecnun B panbHenwem TpebyeTcs HOe CUCTEMHOE HanpskeHne, ero HeobXoANUMO N3MEHNUTL
BPYYHYI0, Hanpumep, ¢ MOMOLLbIO NpuroxeHus Bluetooth, cm. pasgen 1.9.



1.8 TpexcTaguMnHbIN 3apag

KoHTponnep 3apsiga ocyllecTBnAseT npouecc 3apsiaa B Tpex ctagusix: MIHTeHCMBHbIN 3apsag
- ABCopBUMOHHEIN 3apsag, - MnaBatowmin 3apsa.

Cwm. pa3gen 3.8 1 pasgen 5 4na HaCcTpoeK No yMONYaHuio.

Cwm. pa3gen 1.9 ana nonb3oBaTenbCKUX HACTPOEK.

1.8.1. IHTEHCUBHbIN

Bo Bpems 31Ol cTagum KOHTpoONnep noaaeT MakCUMaribHbI 3apsiaHbIA TOK Ans GbicTpon
nepesapsgku 6atapen.

1.8.2. AGCOpPOUMOHHBIN

Korga HanpsikeHve 6aTtapeun focTuraeT 3HauyeHust abCcopOLMOHHOIO HanpsXKeHUs!,
KOHTpOrnep nepeknoyaeT YCTPONCTBO Ha PEXMM NMOCTOAHHOTO HamnpshKeHUs.

Ecnu akkymynsitop paspsikaeTcsi He3HaunTensHo, 6yaeT BbIGpaHo KOPOTKOE BPeEMS
abcopbuum ¢ uenblo NPeaoTBpaTUTL Nepesapsas akkymynstopa. MNocne 3Ha4YMTensHoro
pa3psiga Bpems abcopbummn bynet aBTomaTtUyeckn yBenmnyeHo, 4tobel obecneuntb
rapaHTMpOBaHHOE MOJIHOE BOCCTaHOBMEHNE 3apsaa.

Kpome Toro, Bpemsi abcopbumm Takke UCTEKAET, koraa 3apsiaHblil TOK CHUXaeTCs 40
3HayeHus meHee 1 A.

1.8.3. [Mnasarowmn

B TeueHue aTol cTagmu Ha 6aTapeto NogaeTcs NnaBatoLLee HanpskeHve Anst
nopAepXaHus ypoBHS MOMHOro 3apsaa.

Korga HanpskeHve 6aTapeun CHUXaEeTCs HKE YPOBHS! NIaBatoLLEro HanpskeHusl, B
TeueHue 1 MUHyTbI ByaeT MHUUMMPOBAaH HOBBIW LMK 3apsia.

1.8.4. BbipaBHuBaOWMN
Cwm. pasgen 3.8.1



1.9 KoHdurypmupoBaHue 1 MOHUTOPUHI

- Bluetooth Smart (BcTpoeHo): BO3MOXXHOCTb NOAKIOYEHNS K CMApTOHY mnnm
nnaHweTy Ha iOS nnu Android.

- Ncnonbayinte kabenb VE.Direct Ha USB (ASS030530000) ans nogkntoveHus k MK,
cmapTdoHy Ha Android n noogepxkort USB On-The-Go (TpebyeTcs AONONHUTENBHBbI
kabenb USB OTG).

- Ncnonbayinte kabenb VE.Direct Ha VE.Direct ans nogkntodenusa k MPPT Control nnn
naHenu Color Control.

HekoTopble napamMeTpbl MOXHO HacTpouTb Yepe3 npunoxeHue VictronConnect.
Mpunoxerune VictronConnect 4OCTyNHO ANsi CKAaYMBaHUS MO CChISKE:
http://www.victronenergy.nl/support-and-downloads/software/

Bocnonb3ynteck pykoBoacTBoM — VictronConnect - KoHTponnepsl 3apsaa MPPT ot
CONIHEYHOM 3HEeprum — Ansi MakCUMarbHOrO UCMOSb30BaHWS BO3MOXHOCTEN NMPUIOXEHUSI
VictronConnect npu noakntoyeHun Kk KoHTponnepy 3apsiga MPPT oT conHeuvHown aHepruu:
http://www.victronenergy.com/live/victronconnect:mppt-solarchargers

A Available on the
(D Mac App Store

Available on the
D App Store

ANDROID APP ON

Google play

irhaeg | hgid

= .|

MPPT Control Color Control Venus GX


http://www.victronenergy.nl/support-and-downloads/software/
http://www.victronenergy.com/live/victronconnect:mppt-solarchargers

2. BAXHbIE UHCTPYKLIUX NO BE3OMNACHOCTHU

COXPAHUTE OAHHbLIE MHCTPYKLUWMU - HacTosiLiee pykoBOACTBO COAEPKUT BaXHble
yKa3aHusi, KOTOpbIM HeO6X0AMMO criefoBaTb MPU YyCTaHOBKE, 3KCNIyaTauum n
obcnyMBaHUM YCTPOMWCTB.

OnacHoCTb BOCNilaMeHeHUs1 OT UCKp

OnacHocTb nopaxeHuns 3NeKTpu4eCKUmM TOKOM

WARNING

o HacTosATenbHO pekomeHayeM O3HaKOMUTBLCS C HACTOSALLMM PYKOBOACTBOM [0 YCTAHOBKM
 akcnnyartauum o6opyaoBaHus.

o [laHHOe obopynoBaHWe Gbino pa3paboTaHo 1 UCMbITAHO B COOTBETCTBUN C
MexayHapoaHbiMu cTaHaaptamu. ObopyaoBaHNe AOMKHO NCMOMNb30BaTLCA
UCKIIOUYUTENBHO MO MPSIMOMY Ha3Ha4eHuIo.

e YcTaHoBWTe 060pyfoBaHve B NOMELLEHNN, BbiAEPXMBAIOLLEM MOBbILLEHHbIE
Temnepatypbl. ObecneybTe Npu 9TOM OTCYTCTBME XMMUYECKNX PeareHToB, NNnacTUKOBbIX
KOMMOHEHTOB, TEKCTUIbHbBIX U34ENWA U LUTOP B HEMOCPEACTBEHHON 61M30CTyn OT
obopynoBaHus.

e He paspeluaeTcs ycTaHaBnmBaTtb 060pyaoBaHMe B MOMELLEHUSIX C JOCTYNOM
NOCTOPOHHMX NnL,.

e Y6eauTech, 4TOo 060OpPYyAOBaHNE UCMONb3YEeTCS B NOAXOASLLMX YCIIOBUSIX SKCMyaTaLmu.
He akcnnyaTtupyiite o6opyaoBaHMe BO BraXHbIX YCIIOBUSIX.

e He ncnonb3yite Nnpu6op B NoTeHUManbHO B3pbIBOONACHbIX MECTax C MPUCYTCTBUEM
rasoB Unu Nbinu.

e ObecneybTe 4OCTATOYHbIN BO3A4YLUHbINA 3a30p BOKPYr npyvbopa Ans HopMarnbHon
BEHTUNSALMN.

e Obpatutech k MHOpPMaLUmmn n3rotoBuTens 6atapew 4Tobbl yoeautbes, 4to 6aTapes
noaxoamnT ans paboTbl ¢ AaHHLIM 06opyaoBaHueM. MIHCTpykumm no 6esonacHocTu
usrotoButens 6aTtapei Bceraa AomkHbI cobniioaaTthbes.

® 3almMTMTE CONHEYHblE MOAYNN OT Cy4YalHOro nonagaHnsa cBeTa BO BPeMsi yCTaHOBKM,
Hanpumep, HakpowTe uXx.

e Hukorga He AoTparMBanTeCh [0 HEU30NMPOBaHHbIX KOHLIOB kabenen.

® //Icnonb3yiiTe TONbKO N30MMPOBaHHbIE NHCTPYMEHTbI.

o CoefMHeHUsi He06X0AMMO NPON3BOAUTL B NOCNEA0BATENBHOCTM, ONVCAHHOW B pasaerne
3.5.

® YCTaHOBLLUMK JOIMKEH 06eCcneynTb BO3MOXHOCTb CHATUS HATSHKeHWst kabens BO
nsbexaHve nepefayn HanpsXKEHUs Ha KOHTaKTbl Npubopa.

o Kpome aaHHOro pykoBoAcTBa, MaTtepuansl Ans paboTbl cCUCTEMbI JOMKHbI BKMOYaTb B
cebsa pykoBoAcTBO No o6cnyxvBaHuo 6atapei, COOTBETCTBYIOLLEE TUMY UCMOSb3YeMbIX B
cucteme 6aTtapen.



3. YcTaHOBKa

NMPEOYNPEXOEHUE: DC (PV) BXO[, HE U30NMUMPOBAHHBLIW OT
KOHTYPA BATAPEW.

OCTOPOXHO: AN HAQNEXALLEW TEMNEPATYPHOW
KOMMEHCALMU YCINTIOBUA ONA 3APSAOHONO YCTPOUCTBA U
BATAPEU OONTXHbI OTIIMMATbCA HE BOJIEE YEM HA 5°C,
unu notpebyeTcAa Ucnonb3oBaHUe ONUMOHANbLHON NPUCTaBKN

Smart Battery Sense.

3.1. O6wee

® YCTaHOBWTE BEPTUKambHO Ha HEroptoYeM OCHOBaHWUMW, CUIOBbIE KIIEMMbl HanpaBIeHbl
BHU3.

® YCTaHOBKY Npov3BoauTe psaoM ¢ 6aTapeein, HO HYA B KOEM Criydae He NpsMo Hag Hel (BO
nsbexaHue NoBpeXAeHWIN 13-3a ra3oBbIAENEHUs).

e HeBepHas koMneHcauusi BHyTpeHHeN TemMnepatypsbl (T.€. pasHuua ycroBui Ans
3apsgHOro ycTponcTBa u 6aTapemn He yknaapiBaetcs B 5°C) MOXeT NpMBeCTU K
YMEHbBLLEHUIO CpOKa Crnyx06bl 6aTapew.

MbI pekomeHAyeM ycTaHaBnMBaTh onuuto Smart Battery Sense, ecnu oxungaetcs
6onblasn pasHuua pabounx TemnepaTyp Unu Ux aKCTpeMarnbHble 3HaYeHUS.

e YcTaHoBka 6aTapeun JomkHa BbIMOMHATLCA B COOTBETCTBUM C NPaBUNamMmn XpaHeHus
6artapen, KaHaackuin anekTpuyeckvin Kogekc, JacTb .

o MoakntoyeHnst 6atapen n PV HeoGXxoaMmo 3almiaTh OT HeNpegHaMepPEHHOTO KOHTaKTa
(nomecTuTb UX B KOPOG UMK YCTaHOBUTbL OnLMoHanbHbIn WireBox).

3.2 3azemneHue

o 3azemneHue bamapeu: 3apsAHOE YCTPONCTBO MOXHO YCTaHaBNMBaTh B MOSIOXUTENBHO U
oTpuLaTenbHO 3a3eMITEHHON CUCTEME.

MpyMeyaHne: ncnonb3ynTe ogHy TOYKY 3a3eMreHns (kenaTtenbHo, nobnke Kk baTtapee)
BO M3bexaHne HenmcnpaBHOCTEN CUCTEMBI.

® 3azemsieHue waccu: OTAeNbHasa NMUHUS 3a3eMIeHust ANs Waccu JOMnyCckaeTCs, MOCKOSbKY
OHO M30MMPOBaHO OT MOSNOXUTENBHOW U OTPULIATENBHOMN KIEMM.

e HauunoHanbHbIN anekTpudeckuin kogekc CLUA (NEC) TpebyeT ncnonb3oBaHuUs 3alUTHOIO
YCTpOWCTBa OT HENPaBUIILHOTO BHeLLHero 3a3emnenus (GFPD). aHHble 3apsigHble
ycTponctea MPPT He MetoT BCTPOEHHON 3aLUmThbl OT HEUCNPABHOCTEN 3a3eMIIEHUSI.
MuHyC anekTpuyeckoi cuctembl JormkeH pabotaTb Yepe3d GFPD c 3a3emneHneM B ogHoM
(1 TONbKO OAHOM) TOYKE.

e 3apsifHOe YCTPOWMCTBO HE AOIMKHO NOAKII0YATLCA K 3a3eMeHHbIM ceTam PV (Tonbko
OfHa TouKa 3a3eMIeHus).

NPEOYNPEXOEHUE: NMPU NOABNEHUN UHONKALUW OLUMBKU 3A3EMJTIEHUA
KNEMMbI BATAPEU U NOAOKNMIOYEHHBLIE CETU MOI'YT OKA3ATbCA
HE3A3EMNEHHBLIMU N HECTU YITPO3Y 3[0OPOBbLIO U XXU3HW.

3.3. PV koHdurypaums (cm. Takxke dann MPPT Excel Ha Hawem BeGcanTe)

o ObecneybTe BO3MOXKHOCTb OTKIMIOYEHNS BCEX TOKOBEAYLUMX NPOBOAHUKOB PV-UcTouHMKa
HanpsPKeHUs OT APYrvX NPOBOAHMKOB B 30aHUM.

o [NepekntoyaTtenb, NpepbiBaTenb LEeny U NHoe YCTPONCTBO NEPEMEHHOT0 Unu
MOCTOSIHHOTO TOKa He OMKHO YCTaHABNMBATLCS HA 3a3eMIEHHbIV NPOBOAHMK, ecnn paboTa
[aHHOro nepekntoyaTens, npepbiBaTens Lenu Unmn MHOro YCTporcTBa OCTaBseT aToT



3a3eMIEeHHbIV MPOBOAHWK B COCTOAHUM 6e3 3a3emneHus, Npu 3ToM cama cuctema
HaxoAMTCsi Mo HanpsKEHNEM.

o KoHTponnep 6yaet paboTatb, TONbKO ecnu HanpsbkeHne PV npeBbillaeT HanpshkeHne
6arapen (Vbat).

o HanpshkeHne PV gormkHo npeBbicuTb 3HadeHne Vbat + 5 B, 4tobbl KOHTponnep Hayan
paboTatb. 3aTem MMHUMarnbHoe HanpshkeHne PV coctaenset Vbat + 1 B.

o MakcrmanbHoe HanpshkeHune oTkpbiTor PV uenu: 75 B cootBeTcTBeHHO 100 B
Hanpumep:

12 B 6atapes u MOHO- U NONVKPUCTaNINYECKNE NaHenu, NoAKMoYeHHbIe K 75 B
KOHTponnepy

o MyHMManbHoe KonuyecTBo s4eek nocrneposaTtenbHo: 36 (12 B naHensb).

e PekomeHayemoe KOnm4ecTBO f4eek Ans MakcumanbHou 3heKTMBHOCTM KOHTpornepa:
72 (2x 12 B naHenu nocnepoBaTensbHo unu 1x 24 B naHens).

o Makcumym: 108 sueek (3x 12 B naHenu nocnegoBaTernbHO).

24 B batapes 1 MOHO- 1 NonNuVKpUcTannMyeckue naHenu, nogknoyeHHble k 100 B
KOHTpomnnepy

o MyHMManbHOe Konmn4yecTBO S4eek nocrnenoBaTtenbHo: 72 (2x 12 B naHenwn
nocnegosaTenbHo unu 1x 24 B naHens).

o Makcumym: 144 ayeek (4x 12 B naHenu nocrnegoBaTenbHo).

lpumeyvaHue: Npu HU3KOU MeMrepamype HarnpsiKeHuUe 8 OMKpPbIMoU yernu maccusa
CoslHeYHbIX naHenel u3 108 ayeek mMoxem ripesbiwamp 75 B, 8 3agucumocmu om
MecmHbIX ycrosul u crieyugbukayuli s4eek. B amom cryqae Heobxodumo cokpamume
KOSIu4ecmeo siYeek 8 cepuul.

3.4 MocnepoBaTenbHOCTL NOAKMIOYeHUs! kaGenen (CM. puc. 4 B KOHLIe pyKOBOACTBa)

MNepBoe: noaknounTe kabenu Kk Harpyske, oaHako y6eamTech, YTO BCe Harpysku
BbIKITHOYEHbI.

BTopoe: nogkntounte 6aTapeto (3T0 AacT BO3MOXHOCTL KOHTPONSepy onpeaenuTs
HanpsikeHne CUCTeMbI).

TpeTbe: NoAKIOYNTE MACCUB CONHEYHBIX NaHenewn (Npy NoAKMYeHUn kK 06paTHOM
NonspHOCTU KOHTponnep byaeT HarpeBaTbCs, HO He OyaeT 3apshkaTb 6aTapeto).

Cenyvac cuctema rotosa k paborte.

3.5. HacTtpowika koHTponnepa (cm. puc. 1 u 2 B KOHLie pyKOBOACTBA)

Ecnu ycTpoiicteo Bluetooth 1 nHble cpeactea cBA3U HEAOCTYMHBI, MOXHO UCMOMNb30BaTb
KOMMyHUKaumoHHbI nopT VE.Direct (cm. pasgen 1.9) ans HacTporku BeIxofda Harpysku
creqytoLwmm obpasom:

3.6 Bbixop Harpy3ku

BbIxog Harpysku MoxHo HacTpouTb no Bluetooth unn yepes VE.Direct.

Tarke BO3MOXHO MCMONb30BaHWE AKaMnepa AN HaCcTPOVKW BbIXOAa AN Harpysku
cnegyoLmm obpasom:

3.6.1. Het pxxamnepa: AnropuTtm BatteryLife (cm.1.5)

3.6.2. xxamnep Mexay KOHTakTamu 1 1 2: ctaHgapTHO
OTKMOYEeHNe Harpy3ky Npu HU3KOM HanpsbkeHun: 11,1 B unn 22,2 B
ABTOMaTuyeckoe nogknoyeHve Harpysku: 13,1 B unmn 26,2 B



3.6.3. [Ixxamnep Mexay KOHTakTamu 2 1 3: cTaHgapTHO
OTKMOYEeHNe Harpy3sky Npu HXU3KOM HanpsbkeHun: 11,8 B unu 23,6 B
ABTOMaTuyeckoe nogknodeHune Harpysku: 14 B nnm 28 B

MpumeyaHue: yoanute gxamnep, ecnu ucnonb3yetcs Bluetooth ansa HacTponku
KOHTponnepa

HekoTopble Harpy3ku ¢ BLICOKMM CTApTOBbIM TOKOM MOXHO MOAKMIOYUTL HAaNPSAMYHo K
6aTtapee. Ecnu gaHHble Harpy3ku o6opyaoBaHbl yaaneHHbIM BKI/BbIKIT BXOAOM, UX
MOXHO KOHTPONMPOBaTh, NOAKIOYMB BbIXOA ANSt HAarpy30K KOHTponnepa K AaHHOMY
BKI/BbIKIT BXoAdy. MoxeT noTpeboBaTtbcs crneumanbHbii MHTepdeNnCHbI kabensb.
Tarke MOXHO ncnonb3oBatb BatteryProtect onsa koHTpons 3a Harpy3kon. [Noxanyncra,
obpaTtuTech Kk Hallemy BebcaiiTy 3a AONONHUTENBHOW MHpOpMaLMEN.

MHBepTOpbI HM3KOW MoLHOCTM, Hanpumep Phoenix VE.Direct go 375 BA, MmoxHo 3anutaTtb
OT BbIXOAA AN HAarpy3ok, 0OfHaKo MakcMmarnbHasi BbIXogHasi MOLHOCTL ByaeT orpaHnyeHa
MOPOroM HanpsiXXeHWs BbIXoAa AN Harpysok.

MHBepTOopbl Phoenix VE.Direct MOXXHO KOHTPONMPOBATb, NOAKITHOYMB [IEBYIO CTOPOHY
yAaneHHoro nynbTa K BbIXOA4y AN Harpysok.

HeobxoaMMo CHSITb coeguHEHNE MEXAY NEBOI 1 NPaBON CTOPOHaMM BHELLHErO MyrbTa.

MuBepTopbl Victron mogenen Phoenix 12/800, 24/800, 12/1200 n 24/1200 MOXHO
KOHTPONUpOBaTb, NMOAKMIOYMB NPaBYK CTOPOHY YAArneHHOro nynbTa HanpsMyto K BbIXody
ONsi Harpy3oK (CM. puc. 4 B KOHLIE HacTOSLLEro pyKOBOACTBA).

[Ons nHsepTtopos Victron mogenewn Phoenix 12/180, 24/180, 12/350, 24/350, Phoenix
Inverter Compact n MultiPlus Compact notpebyeTtcsa nHtepdencHbl kabenb:
WHBEPTMPYIOLLMIA BHELLHUIA BKI/BbIKN kabenb, Homep apTukyna ASS030550100, cm. puc. 5
B KOHLIE HacTOsILLEro pykoBoACTBa.

3.7 CBeTogMoOHble MHAUKATOPbI
CseToBasi UHAMKaLUS:
® MOCTOSHHO ropuUT
mMuraet
O BbIKN

O6bl4Has paboTa

" WUHTeHcuB A6GCOPOLMOHHDbI .
HAVKaTOPbI LI P MnaBarowmn
HeT 3apsga (*1) [e)
VIHTEHCUBHBI o ®)
ABCOPOLMOHHBI ] O
ABTOMaTUYECKOE o °
BblpaBHMBaHne

MnaBatownn O [ J

Mpumeyanve (*1): UHAMKATOP MHTEHCUMBHOTO pexuMa ByaeT KOPOTKO MUraTb kaxable 3 CekyH/bl, koraa cuctema
3anutaHa, HO MOLLHOCTN HEAOCTAaToO4YHO AnA HavYana 3apsaa.

CVITyaLl,VIM HeuncnpaBHOCTU

‘ UHTeHcH ‘A6°°96}‘”°""b' Nnagatowwit

WUnpukaTopbl -
A P BHbIN n




WUHTeHecn AGCOPOLMOHHDbI .
WUHaukaTopbl o o MnaBarowun
BHbIV n

TemnepaTypa 3apsagHoro
YCTPOWCTBA CIULLKOM O
BblcoKas
l—lpeslvleprlM TOK 3apagHoro
ycTponcTea
ﬂepel{anpﬂmeHme o
YCTPONCTBA UNu naHenu
BHyTpeHHsis owwmnbka (*2) O

Mpumeyanve (*2): Hanpumep, NoTepst AaHHbIX KANUGPOBKM UNK HACTPOKKK, Npobnema ¢ AaTYMKOM Toka.



3.8 UHdpopmauums o 3apsape 6aTapeun
KoHTponnep 3apsifa HauvMHaeT HOBbIN LMK KaXKaoe YTpo, Koraa HaunHaeT CBETUTb
COMHLe.

HacTtpoiika no ymonyaHuto

MakcrmanbHas NpoAoCIMKMTENBHOCTE BpeMeHn abcopbumnm 3aBUCKT OT HanpshXeHns
6aTapen, 3aMepeHHOro yTpom NpsMO nepes BKMYEHNEM CONHEYHOrO 3apsaHOro
yCTponcTBa:

HanpspkeHne 6atapeun Vb (npu Makc. Bpemst aBcopBLm
3anycke) )

Vb <23,8B 64
23,8B<Vb<244B 4y
244B<Vb<252B 2y

Vb<252B 14

(paspenuTe Bce napameTpbl Ha 2 Ans 6atapei Ha 12 B).

Ecnu Bpems abcopbuum npepBaHoO M3-3a NOSIBMEHNUS Ty4YM UMK NMOAKIOYEHNS YCTPOUCTBA C
BbICOKMM YPOBHEM 3HepronoTpebneHus, npouecc abcopbLUMOHHOro 3apsina BOCCTaHOBUTCS
no3xe B TEYEHMWE AHsl, korga cHoBa byaeT AOCTUIrHYTO abcopBLMOHHOE HamnpsixeHue, 1
GyneT NpoaomKaThCsl, Noka He UCTeYeT YyCTAHOBNEHHOE BpeMsi abcopOLmu.

Bpems abcopbumm Takke 3akaHYMBaETCS, KOrAa BbIXOLHOM TOK CONIHEYHOTO 3apsiiHOro
YCTPOWCTBA CHUXaeTCA [0 3HaYeHUst MeHee 1 A, He 13-3a HU3KOro BbIXoaa Maccuea
COMHEYHbIX NaHerei, a B pesynbTaTe NosiHoro 3apsifa 6atapeu (OTKIIOYEHWE CnefoBoro
TOKa).

[aHHbI anropuTM NpPenaTcTBYeT N3bbITOYHOMY 3apsiay akKyMynsaTopa B pexvme
abcopbumroHHoro 3apsiaa, koraa cuctema paboTtaet 6e3 Harpy3ku Unm ¢ HebonbLLION
Harpy3Kkow.

Anroputm, 3alaBaemMbiv Nonb3oBaTerneM:
CraHgapTHble HaCTPOVKM MO YMONMYaHUI0 MOXHO U3MeHuTb no Bluetooth unu vepes
VE.Direct.

3.9 ABTOMaTH4YecKoe BbipaBHUBaHUe

ABTOMaTU4eCcKoe BbipaBHMBAHUE MO yMON4YaHuto BbicTaBrieHo Ha «BblKI1» C nomolubio
npunoxeHus Victron Connect (cm. Pazgen 1.9) aTy ycTaHOBKY MOXHO YCTaHOBUTb Ha
3HayveHve oT 1 (kaxabivi AeHb) Ao 250 (kaxable 250 gHent). MNpy akTMBHOM aBTOMAaTU4ECKOM
BblpaBHVBaHWK 3apsg abcopbuuy CMEHUT OrpaHNYEHHbIN MO BPEMEHN 3apsf, NOCTOSAHHbIM
TOKOM. Tok orpaHunyeH 8% WHTEHCUBHOIO 3apsia Afsi 3aBOACKOWM HAaCTPOWKM AaHHOro Tuna
baTapew u 25% MHTEHCUBHOIO 3apsaa Ans Tuna, onpeaerieHHoro Nonb3oBaTeneM.
MHTEHCVBHbI TOK - 3TO HOMUHAmNbHbIVA TOK 3apSAHOIO YCTPOMUCTBA, ECIIN NOHMKEHHOE ero
3HayeHue He BbINo NpeaBapuTENbHO YCTAHOBIIEHO.

Mpn BIGOPE 3aBOACKOrO 3HAYEHNS MO YMONYaHuio Ans Tuna 6atapen aBTomaTu4eckoe
BblpaBHVBaHUE 3aKaHYMBAETCS NOCIe AOCTMXKEHUS rpaHuLbl HanpsbkeHus 16,2 B n 32,4 B
UM nocne JocTukeHus t = (Bpemst abcopbuumn)/8, cMOTPS YTO HACTYNUT paHee.

[ns Tvna 6aTapewn, onpeaeneHHon nonb3oBaTenem, aBToOMaTU4eCKoe BbipaBHUBaHWE
3aBepluaeTtca nocne t = (Bpemsa abcopbuun)/2.



Ecnu aBTOMaTuyeckoe BbipaBHUBAHUE HE MOXET MOJTHOCTbIO 3aBEPLUMTLCS B TEYEHMEe
OZHOrO AHS, Ha CreayoLmnii AeHb OHO BO30OHOBMSATLCS He GyaeT, HOBbIV aTan
BblpaBHVMBaHUSI COCTOUTCS B 3apaHee 0603HaYeHHbIN B HACTPOMKaXxX AeHb.

3.10 MopT cBsA3u VE.Direct
Cwm. pasgenbl 1.9 1 3.5.



4. YcTpaHeHne HencnpaBHOCTEN

Mpo6nema

Bo3moxHas npuumHa

PeweHune

3apsigHoe ycTponcTBo
He paboTtaeT

PV nogkntoyeHune ¢ obpaTHow
NONSIPHOCTbIO

MpoBeguTte npasunbHoe PV
nogknoveHne

I'Ipe,qoxpaHMTenb He BCTaBleH

BcTaBbTe npegoxpanutens Ha 20 A
(mogenu 75/10, 75/15, 100/15) unu Ha 25
A (mopenb100/20)

MpepnoxpaHutens
neperopen

O6paTHasi NoNsSPHOCTb
nogknioveHus 6atapeu

1. MpoBegute npasunbHoe
nopknoyeHve 6atapen
2. 3ameHuTe nNpegoxpaHuTenb

BaTapes He 3apsixeHa
MOSHOCTBHO.

Mnoxoe nogkntoyeHne 6atapen

MpoBepbTe nogknoyeHre 6atapeu

CrnLWKOM BbICOKWE NOTEPU Ha
kabensx

Mcnonb3yiite kabenu ¢ 6onbwmnm
ceyeHnem

BonbLwon nepenag
OKpyXatoLen TemnepaTypbl
Mexay 3apsifiHbIM YCTPONCTBOM
n 6aTapeel7| (Tamb\emichrg >

Tam blentﬁball)

Y6euTech, UYTO OKpyXatoLLme YCroBus
Ans 6atapeu v 3apsiAHOro YCTPOMCTBa
OfMHAaKOBbI

Tonbko 8 cucmemax 24 B: Ha
KOHTpOMNnepe 3apsifa HeBEPHO
BbIGPaHO HanpshkeHne cucTemsl
(12 B BmecTO 24 B)

BpYy4HyI0 YCTaHOBUTE NpaBuIibHOE
HanpshxeHue KOHTponnepa (cM. pasgen
1.9)

Batapes
nepesapspkaeTcs

HAuerika 6aTapen HeucnpasHa

3ameHuTe 6aTapeto

BonbLwon nepenag
OKpyXatoLen TemnepaTypbl
Mexay 3apsifiHbIM YCTPONCTBOM
n 6aTapeel7| (Tamb\emichrg <

Tam bienlﬁban)

Y6eauTech, 4TO OKpyXatoLLme YCroBus
ans 6atapeu 1 3apsiaHOro yCTPonCTBa
0[MHAaKOBbI

Bbixoa Anst Harpy3ok He
nogknovaeTcs

[MpeBblleH MakcumanbHbIN
nopor Toka

Y6eautech, TO BbIXOAHOW TOK HE
npesbiwaeT 15 A.

AktuBHa DC Harpyska
COBMECTHO C @MKOCTHOM
Harpyskom (T.K. MHBEPTOP)

Otkntounte DC Harpyaky npwu 3anycke
eMKOCTHoM Harpy3ku. OTknounte AC
Harpyaky OT MHBEpTOpa Unu NOAKIoYMTE
VHBEPTOP, Kak ykasaHo B pasgene 3.6

KOPOTKOS 3aMblKaHue

MpoBepbTe HaNM4ne KOPOTKOro
3aMblkaHUsl B NOAKITIOYEHUN HArpy3ku




5. Xapaktepuctuku, 75 B mopenm

KoHTponnep 3apsina SmartSolar MPPT 75/10 MPPT 75/15

HanpsikeHvie 6aTtapen 12/24 B aBTOBbIGOP
MakcvmanbHbI Tok 6atapen 10A 15A
HomunansHasa mowHocts PV, 12 B 1a,b) 145 BT 220 Bt
HomuHanbHas mowHocTts PV, 24 B 1a,b) 290 BT 440 Bt
Makc. Tok KOopoTKoro 3amblkaHus PV 2) 13A 15A
ABTOMaTUYECKOE OTKIIOYEHNE HarpysKku [Ha, makcumansHas Harpyska 15 A
MakcumanbHoe HanpsxeHue oTkpbiTon PV 758

uenu

MukoBas acpbekTMBHOCTL 98%

ABTOHOMHOE NoTpebneHne 10 MA

HanpsikeHve «abcopbumoHHoro» 3apsiga 14,4 B / 28,8 B (perynupyetcs)
HarpsikeHve «BblpaBHUBalOLLErO» 3apsiaa 16,2 B /32,4 B (perynupyetcs)
HanpsbkeHve «nnasatoLero» 3apsiga 13,8 B /27,6 B (perynupyetcs)
Anroputm 3apsiga MHOrocTaguinHblin aanTUBHBIA UV NOMb30BaTeNbCKNN
TemnepaTypHas komneHcaums -16 MB/°Cumm -32MB/°C

TOK NOCTOSIHHON Harpy3ku 15A

OTKNOYEHME HarpysKky NPy HU3KOM 11,1B/222Bumn11,8B/23,6 B
HanpshkeHun vnu BatteryLife anroputm

13,1B/26,2Bunn14B/28B
wnu BatteryLife anroputm
O6partHasi nonsipHocTb 6atapew (MpefoxpaHuTenb)

MopknioyeHe paHee OTKMIOYEHHON Harpy3ku

Sl KopoTkoe 3amblkaHue Ha Bbixoae / Meperpes
Pabouasi Temnepatypa -30°C po +60°C (nonHasi HoMMUHanbHasi MOLLHOCTb A0 40°C)
BnaxHocTb 100%, 6e3 KoHaeHcauum
MakcvmanbHas BbicoTa 5000 M (nonHas HoMUHanbHasi MOLWHOCTb Ao 2000 M)
OkpyxatoLLme ycrnosust B nometueHun Tvna 1, 6e3 koHAULMOHepa
YpoBeHb 3arpsi3HeHus PD3
MopT VE.Direct nnu Bluetooth
Mepepaya AaHHbIX CM. TeXHMYECKyto JOKYMEHTALMIO N0 Nepejaye AaHHbIX Ha Hallem
Beb-caitte
KOPTyC

Liset Cuhnii (RAL 5012)
CunoBble KNemMmbl 6 mm2/ AWG10
S — IP43 (3aneKTPOHHbIE KOMMOHEHTbI)

P! u.( P22 (30Ha noakmntoyeHms)
Bec 0,5 kr
Pa3awmepsl (B X W X T) 100 x 113 x 40 Mm

CTAHOAPTBI

BesonacHocTb EN/IEC 62109-1

1a) Mpw nopknioveHnn PV anekTponmTaHus ¢ Gonblueil MOLLHOCTBLIO KOHTPOJNEP OrPaHNYUT BXOAHYH MOLLHOCTb.
1b) HanpsikeHue PV [omkHO NpeBbicuTb 3Ha4eHue Vbat + 5 B, 4ToBbl KoHTponnep Havan paboTatb.

B8ateM MuHUManbHoe HanpsixeHue PV coctaensiet Vbat + 1 B.
2) BbICOKMI1 TOK KOPOTKOTO 3aMbIKaHUSI MOXET MOBPEAUTL KOHTPOIINEp B Crly4ae HeCOGMI0AEeHMUS MONMSPHOCTH
noaknoyenus PV cetu.



Xapaktepuctuku, 100 B mogenu

KoHTponnep 3apsina SmartSolar MPPT 100/15 MPPT 100/20

HanpsikeHvie 6aTtapen 12/24 B aBTOBbIGOP
MakcvmanbHbI Tok 6atapen 15A 20A
HomunansHasa mowHocts PV, 12 B 1a,b) 220 Bt 290 BT
HomuHanbHas mowHocTts PV, 24 B 1a,b) 440 Bt 580 BT
Makc. Tok KOopoTKoro 3amblkaHus PV 2) 15A 20A
ABTOMaTUYECKOE OTKIIOYEHNE HarpysKku [a, makcumansHas Harpy3ska 15 Aun 20 A, cooTs.
MakcumanbHoe HanpsxeHue oTkpbiTon PV 100 B

uenu

MukoBas apbekTMBHOCTL 98%

ABTOHOMHOE NoTpebneHne 10 MA

HanpsikeHve «abcopbumoHHoro» 3apsiga 14,4 B / 28,8 B (perynupyetcs)
HarpsikeHve «BblpaBHUBalOLLErO» 3apsiaa 16,2 B /32,4 B (perynupyetcs)
HanpsbkeHve «nnasatoLLero» 3apsiga 13,8 B /27,6 B (perynupyetcs)
Anroputm 3apsiga MHorocTaauinHbIn aaanTUBHLIA
TemnepaTypHas komneHcaums -16 MB/°Cumm -32MB/°C

TOK NOCTOSIHHON Harpy3ku 15A 20A
OTKNOYEHME HarpysKky NPy HU3KOM 11,1B/222Bum11,8B/23,6 B
HanpshkeHun vnu BatteryLife anroputm

13,1B/26,2Bunn14B/28B
wnu BatteryLife anroputm
O6partHasi nonsipHocTb 6atapew (MpefoxpaHuTenb)

MopknioyeHNe paHee OTKMIOYEHHOMN Harpy3ku

Sl KopoTkoe 3amblkaHue Ha Bbixoae / Meperpes
Pabouasi Temnepatypa -30°C po +60 °C (nornHas HoMMHanbHas MoLHOCTb Ao 40°C)
BnaxHocTb 100%, 6e3 KoHaeHcauum
MakcvmanbHas BbicoTa 5000 M (nonHas HoMUHanbHasi MOLWHOCTb Ao 2000 M)
OkpyxatoLLme ycrnosust B nometueHun Tvna 1, 6e3 koHAULMOHepa
YpoBeHb 3arpsi3HeHus PD3

VE.Direct
MopT nepeaayun AaHHbIX CM. TeXHUYECKytO JOKYMEHTALIMIO N0 Nepejaye AaHHbIX Ha Halem

Beb-caitte

KOPTyC
Liset Cuhnii (RAL 5012)
CunoBble KNemMmbl 6 mm2/ AWG10
S — IP43 (3aneKTPOHHbIE KOMMOHEHTbI)
P! u.( P22 (30Ha noakmntoyeHus)
Bec 0,6 kr 0,65 kr
Pa3awmepsl (B X W X T) 100 x 113 x 50 mm 100 x 113 x 60 Mm
CTAHOAPTBI

BesonacHocTb EN/IEC 62109-1

1a) Mpw nopknioveHnn PV anekTponmTaHus ¢ Gonblueil MOLLHOCTBLIO KOHTPOJNEP OrPaHNYUT BXOAHYH MOLLHOCTb.
1b) HanpsikeHue PV [omkHO NpeBbicuTb 3Ha4eHue Vbat + 5 B, 4ToBbl KoHTponnep Havan paboTatb.

B8ateM MuHUManbHoe HanpsixeHue PV coctaensiet Vbat + 1 B.
2) BbICOKMI1 TOK KOPOTKOTO 3aMbIKaHUSI MOXET MOBPEAUTL KOHTPOIINEp B Crly4ae HeCOGMI0AEeHMUS MONMSPHOCTH
noaknoyenus PV cetu.



KoHTponnep 3apsiga SmartSolar

HanpsbkeHve 6aTtapen

MakcumanbHbI Tok 6atapen
HomuHanbHas molHocts PV, 48 B 1a,b)
Makc. Tok KOopoTKOro 3amblkaHus PV 2)

ABTOMaTUYECKOE OTKIIOHEHNE Harpysku

MakcumanbHoe HanpshkeHue oTkpbiTon PV
uenun

MukoBas adhpeKTUBHOCTb

AsTOHOMHOe noTpebneHve

HanpsxeHne «abcopbLmoHHOro» 3apsiaa
HanpspkeHre «BblpaBHUBalOLLEro» 3apsifa
HanpsxeHve «nnasatoLero» 3apsiaa
Anroputm 3apsiga

TemnepaTypHasi KOMneHcauus

Tok nocTosiHHOM Harpy3aku, 12/24 B
Tok nocTosiHHOW Harpy3ku, 36/48 B
OTKIIoYEHNE HArpy3KM MPU HU3KOM
HanpsbkeHUn

MoaknioYeHNe paHee OTKMIOYEHHOM Harpy3ki
BawwuTta

Pabouyas Temnepatypa

BnaxHocTb

MakcumansHas BbicoTa

Okpy>xatoLme ycriosust

YpoBeHb 3arpsi3HeHust

TMopT nepefayn AaHHbIX

Liset

CunoBble KnemMmbl
Kateropus sawuTsl
Bec

Pa3amepsl (B X L X )

MPPT 100/20-48 B

48 B (12/24/36 B: Bpy4Hyt0)
20A
1160 BT (290 BT/ 580 BT/ 870 BT)
20A
Ha, makcumansHas Harpyska 20 A (12/24 B) n 0,1 A (36/48 B), cooTs.

100 B

98%

10 MA
14,4B/28,8B/43,2B /57,6 B (perynupyetcs)
16,2 B /32,4 B /48,6 B/ 64,8 B (perynupyertcs)
13,8B /27,6 B/41,4 B /55,2 B (perynupyeTtcs)

MHorocTaauinHbIn aaanTUBHLIA

-16 mB/°C / -32 mB/°C / -48 mB/°C / -64 mB/°C

20A
0,1A
11,1/22,2/33,3/44,4Bwwm 11,8/23,6/354/4728B
unu BatteryLife anroputm
13,1/26,2/39,3/52,4Bwunm 14 /28/42/56 B
unu BatteryLife anroputm
ObpatHas nonsipHocTb Gatapew (MpeaoxpaHuTenb)
KopoTkoe 3amblkaHue Ha Bbixoae / [Meperpes

-30°C po +60 °C (nonHas HoMUHanbHas MOLHOCTL A0 40°C)
100%, 6e3 koHaeHcaumm
5000 m (nonHas HoMUHanNbHas MoLHOCTL Ao 2000 m)
B nowmeterun Tuna 1, 6e3 koHanLMOHepa

PD3

VE.Direct
CM. TeXHUYECKYIO IOKYMEHTALWMIO MO Nepesaye aHHbIX Ha Hallem
Beb-caitte

KOPIYC
Cuunii (RAL 5012)
6 Mm? / AWG10

IP43 (aneKTpOHHbIE KOMMOHEHTbI)
IP22 (30Ha nopknioyeHns)

0,65 kr
100 x 113 x 60 mm

CTAHOAPTDI

BesonacHocTb

EN/IEC 62109-1

1a) Mpw noaknio4eHun PV anekTponuTaHns ¢ 6onbLuen MOLLHOCTHIO KOHTPOSMEP OFPaHNYMT BXOAHYHO MOLLHOCTb.
1b) HanpsvkeHune PV gormkHo npeBbicuTb 3HaueHue Vbat + 5 B, 4To6bl koHTponnep Havan pa6oTats.

3atem MuHMManbHOe HanpsixeHue PV coctasnsiet Vbat + 1 B.
2) BbICOKMI TOK KOPOTKOTO 3aMblKaHUS MOXeT NOBPEAUTL KOHTPOSINEp B Crly4ae HeCobMIoeHUs MONAPHOCTU

nopknoyexust PV cetu.



PucyHok 1a: koHTaKkTbl HacTpoek nopTa cea3u VE.Direct, mogenu
Ha75B

PucyHok 1b: Hymepauua koHTakToB nopTta cBaA3u VE.Direct, moaenu
Ha75B
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PucyHok 2a: koHTaKTbl HacTpoek nopTa cBA3u VE.Direct, mogenu Ha
100 B

PucyHok 2b: Hymepauua koHTakToB nopTta cBaA3un VE.Direct, moaenu
Ha 100 B




PucyHok 3: Bo3aMOXHOCTU ynpaBneHus 6atapeen

PY: HeT coeauneHus: BatteryLife anroputm

PY: CoeanHeHne mexay KOHTaKTOM 1 M KOHTaKTOM 2:
OTKNtoYeHNe Harpy3ku Npu HU3Kom Hanpspkenun: 11,1 B nnn 22,2

B
ABTOMaTnyeckoe nogknoveHue Harpysok: 13,1 B unn 26,2 B

MopennHa 75 B

i

Moaenu Ha 100 B

;
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PY: CoeanHeHne mexay KOHTaKTOM 2 U KOHTaKToM 3:
OTkNtoYeHNe Harpy3ku Npu HU3Kom Hanpsbkenun: 11,8 B nnn 23,6

B
ABTOMaTnyeckoe noaknoveHue Harpysok: 14,0 B unn 28,0 B

Moanenvu Ha 75 B




PucyHok 4: CunoBble noaknoYeHus

g, poven sy
blue solar charger

MPPT 75 115

PucyHOK 5: VusepTopsi
Victron mogenen Phoenix
12/800, 24/800, 12/1200 n
24/1200 MoxHO
KOHTPONMPOBaTb, NOAKMIOYNB
npaBylo CTOPOHY (1) yaaneHHoro
nynbTa HanpsiMyto K BbIXOAy ANsi
Harpysok.

Takum e obpasom, Bce
nHBepTopbl Phoenix VE.Direct
TakKe MOXHO KOHTpONMpoBaThb,
NOAKIMIOYMB NIEBYIO CTOPOHY
yAaneHHoro nyrnbTa K BbIXo4y
st Harpy3ok.

[ DC LOAD J

PucyHok 6: ins
nHeepTopoB Victron mogenen
Phoenix 12/180, 24/180,
12/350, 24/350, Phoenix
Inverter Compact n MultiPlus
Compact notpebyetcs
UHTepdelcHbIN kabenb:
MHBEPTUPYIOLWMNIA BHELLUHUIA
BKN/BbIKN Kabenb (Homep
apTukyna ASS030550100)







Victron Energy Blue Power
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Bepcus: 07
HaTta: 15 cbespansa 2018 r.

Victron Energy B.V.
De Paal 35| 1351 JG Almere
PO Box 50016 | 1305 AA Almere | Huoepnanabl

O6wuin TenedoH: +31 (0)36 535 97 00
dakc: +31 (0)36 531 16 66
OneKkTpoHHas noyra: sales@victronenergy.com

www.victronenergy.com
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