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YBaikaeMbIH 110JIb30BaTE b,
Cnacu6o 3a BbI0Op HalIell NPOAYKIUHA!

NucTpyKuus 1mo 0e30macHoCTH

1. T.x. KOHTpoJUIep HAXOAWUTCS MOJ HANpPSHKEHUEM, IPEBBLINIAOIINM O€30MacHBIN JIs
YeJIoBEeKa IpeJiesl, BHUMATEILHO MPOYTUTE WHCTPYKIUIO Iepe]l TeM, KaK yCTaHaBIMBAaTb U
BKJIFO4YaTh KOHTPOJLIED.

2. YV KoHTpoJuiepa HET BHYTPEHHHUX KOMIIOHEHTOB, HYKJAIOIUXCS B TEXHUYECKOM
00CcTyKUBaHUH, TIOATOMY HE MBITAUTECh pa30UpaTh KOHTPOJLIEP CAMOCTOSTEIIHHO.

3. YcraHOBUTE KOHTpOJUIEP B 3aKpPLITOM MOMEILEHUH, M30eraiiTe momajgaHus JKUJIKOCTU
BHYTPb KOpITyca KOHTpOJUIEpA.

4. Yoenurech B JIOCTaTOUHOI BEHTUWIALUH (BO BpeMs paOOTHI KOHTPOJIEp HArpeBaeTcs).

S. PexkomeHyeTCsl yCTaHOBUTE NIPEJOXPAHUTEIND WIN BBIKIFOYATENb.

6. Ilepes ycTaHOBKOI 0053aT€IbHO OTKJIFOUUTE MTUTAHUE.

7. Ilociie ycTaHOBKH IIPOBEPHTE BCE COSIUHEHUS HA HAEKHOCTh.

A IIpenynpexaenne: JaHHas  omepanusi omacHa, TpeOdyercs
npeaBapuTejibHad NMOAroroBKa.
A Hpnmeqanne: AAHHasA onepanusda MOKET IPUBECTHU K MOBPECKACHUIO.

',C CoBeT: coBeThI AJIsI I0Jb30BaTEIs.



1. BBenenue

1.1 O630p

KOHTpOJIJICp mp¢aHa3sHa4YCH JIid pa6OTI)I C CHCTEMaMH COJHEYHOM OHCPruu, s
OTCICKHNBAHHUA CaMOTO BBICOKOTO HAIIPSXKCHUA U TOKAa B PCXKHUMC PCAJIbBHOTO BPEMCHH,

YTO IMO3BOJISCT IMIPOU3BOJUTD 3apAIKY aKKyMYyJIsITOpa C MaKCHUMaJIbHOU MOIIIHOCTBIO.

Kontpomnep ocnamén XK-mucruieem, xoTopblit oToOpaxkaeT pabodee COCTOSIHUE
CHUCTEMBI, XypHaJl KOHTpOJUIepa, apaMeTpsl ympasiaeHus U T.J. C MOMOIIBIO KJIaBUMI

MOKHO JICTKO IMMPOBCPUTH U UBMCHUTD IMapaMCTPhI.

KonTtpomnep ucronb3yeT cTaHAapTHBIN mpoTokon cBsi3u Modbus, uro obneruaer s
[IOJIB30BATENIl  IPOIECC CaMOCTOSATEIBHOM MPOBEPKM M  HM3MEHEHHUS  CETEBBIX

napamMeTpoB. Bo3MoxkeH U y1an€ HHbIN MOHUTOPHHT.

N306exaTh CHCTEMHBIX OIIHOOK ITOMOTaeT BCTPOCHHAsA CUCTCMaA 3allIUTHI.

1.2 XapakTepHCTHKH

* D dexTUBHBIN 3aps Aaxe B ClIydasx, KOTa Ha COJTHEYHYIO MTaHEJb MalaeT TeHb, WIH
NaHEeIb YaCTUYHO ITOBPEXKICHA.

¢ MPPT-3apsn s¢pdexruBnee Ha 15-20%, yem LLINUM 3apsn.

¢ CoueTaHHE HECKOJIBKHX aJITOPUTMOB OTCIICKHUBAHMS II03BOJISIET TOYHO OTCIIEIUTH
TOUYKY Ha KpUBOH [-V B 04e€HB KOPOTKHUI NPOMEKYTOK BPEMEHHU.

¢ DddexTuBHOCTD OTCHAC)KMBaHUS 10 99.9%.



* DddexTuBHOCTH Mpeodpa3oBanus YHEPrun 98%.

¢ lcnions3yercs ¢ refieBbIMH, TEPMETHUYECKUMHU U TUTHEBBIMU aKKyMYJISTOPAMH.

+ KoHTpoiuiep uMeeT orpaHM4YeHHBIN TeKYIIUH pexxum 3apsaku. Korma MomHocTs
MaHEIU MPEBBIIIAET ONPEICIEHHOE 3HAUCHUE, KOHTPOJIEP aBTOMAaTHYECKU CHUKAET
MOINTHOCTH 3apsia U JIOBOJUT 3apsAHBIN TOK 0 HOMHUHAJIBHOTO YPOBHS.

* [Tonneprxka GOIBIIOrO MyCKOBOTO TOKA.

# ABTOMaTHYECKOE OIPECICHUE HANPSHKEHUSI aKKyMYyJIITOpA.

+ CBeToauoiHbIe HHIUKATOPBI HeucnipaBHOCTeH U XKK-nucmmeit, otobpaxaromniuii
UHGOPMALIUIO O COCTOSHHH M OIIHOKaX.

¢ VlcTtopus xpaHut gaHHble 10 | rona.

* C nomoupro JKK-nucnes MoKHO U3MEHATh CUCTEMHBIE ITapaMETPbl KOHTPOJUIEPA.
+ Kontposnep noanepxxusaet npotokos Modbus.

¢ Y KOHTpOJIepa UMEETCsI BCTPOCHHBIM MEXaHU3M 3allluThI OT neperpesa. Korma
TEeMIIEpaTypa MPEBBIIIACT YCTAHOBICHHOTO 3HAUECHUE, 3apSIHbIN TOK CHHXKACTCS B
JTUHEHHOW MPOIMTOPIHH K TEMIIEpaType KOHTpouiepa, 3GpGEKTUBHO oOeperas KOHTPOILIEP
OT IOBPEXKICHUS.

¢ brnarogaps QyHKIMH TeMIIEpaTypHOH KOMIICHCALIUN KOHTPOJUIEP aBTOMAaTHYECKH
PETyIHpYeT 3apsj U pa3psiKy, 4TOObI MPOJIITUTH CPOK CIIYKOBI aKKyMYJIITOPA.

& TVS 3awuma om moanuil



1.3 Bueminuii Bujx

MPPT Solar Charge Controller
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Wnnukatop 3apsiaa akkymyssitop "+"
Nupukatop akkymyJsitop "-"
aKKyMyJIITOpa
NuaukaTop Harpy3ku Harpy3ka "+"
WNunukaTop ommOku Harpy3ka "-"
KK-3xpan Buenrnsis temmnepatypa
Knasumm RS232 coequHUTEIBHBIN
nopT
YcraHoBOUHOE
OTBEPCTHE
ConneuHas naHens "+"
ConneyHnas manens "-"

1.4 Texnonorua MPPT

DTo mepenoBasi TEXHOJIOTHS 3apsi/ia, MO3BOISIONIAasl COJIHEUHBIM MTAaHESIM BBIBOJIUTH
OOJBIIYI0 MOIIHOCTh NYTEM PETYIUPOBKU pPabOUYEro COCTOSHUS JIEKTPUUECKOTO
MosyJisi. M3-3a HENMMHEHMHOCTH COJTHEYHBIX OaTapeil MaKCHMallbHas TOYKAa YHEPTUH
oTpakaeTcsi B KpuBBIX. HeBo3MokHO 3adHUKCHPOBATH €€ TMOJIOKEHUE, YTOOBI
3apsAIUTh akKyMyJsiTop. OObrdHbIE KOHTposLIeps! (ucnobiyromue NN M-3apsn) He
MOTYT NOJY4YWTh OOJBIIYI0 YacTh HHEPTUU coilHe4yHol mnaHenu. KoHTposnep
comHeyHoro 3apsna MPPT  crmocoOHBI  HEmpephIBHO  OTCIIEKUBAaTh TOUKY
MaKCHMaJbHOW MOIIHOCTH TaKuM oOpa3oM, 4YTOOBI MOJYYHTh MaKCHMaTbHOE

KOJTMUYECTBO SHEPTHUH /IS 3aPSIKH aKKYMYJIISTOPA.



Bo3smém cuctemy 12 B B kadecTBe mpumepa. [InkoBoe HampspkeHUE COJIHEYHOU
6atapeu (Vpp) coctaBisier mpubauzutenbHo 17 B B To Bpems, Kak HaIlpsiKEeHUE
akkyMynsTopa coctasisieT 12 B. Ilpu 3apsiike ¢ moMompo 0ObIYHOI0 KOHTpoOJIIEpa
HanpsDKEHUE CONMHEYHOM Oarapen OyneT cocTaBisiTh okoso 12 B, He BcocTosHUM
obecrieunTh  MakcHUMallbHyl0 MoiHocTh. Konrpomnep MPPT pemiaer sty
npolsieMy IMyTEM PEryJIMPOBKU BXOJHOTO HAIPSDKEHUS COJHEUHOM OaTapen M Toka

B pEaJlbHOM BPEMEHH, peanu3ys MaKCHUMaJIbHYI BXOJHYI  MOIIHOCTG.

[To cpaBuenuto ¢ o6pruHbIMU [TIMM-koHTpOMIEepaMu, koHTpowiep MPPT moxer
HCIOIb30BaTh MAaKCHMaJbHYI0 MOILIHOCTh COJHEYHOM OaTapeu, Cleq0BaTeIbHO,
obOecneunTh OOJIBIINK TOK 3apsIKU. Takue KOHTPOJUIEPHI NOBBIMAIT KOIDPUITUEHT

HCIIONb30BaHus YHepruu Ha 15-20%.
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OCBEIICHUSI TOYKa NMUTaHUS MeHsercd, U KoHTpouiep MPPT moxer Hactpouts



mapaMeTpbl B 3aBUCUMOCTH OT DTHX yCJ'IOBI/If;I B PCKUMC pPCAaJIbHOTO BPCMCHH. OToT
Imponecc I[MPOUCXOIUT ITOJTHOCTBIO ABTOMAaTHYCCKH, oe3 BMCIIATCJIbCTBA

IMOJIB30BaTCIIA.
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1.5 Dransl 3apsaga

Ortansl 3apsaku MPPT  konTposmepa pabortaroT BmecTe (yCUIEHHE 3apsja,



noji3aps/i, ypaBHUBaHHE), UYTOOBI 3aBEpIINTH 3apsA/Ky akkyMmyiastopa. [lomHbrit
mpoliecc BKIIOYAeT B ceOsi OBICTPYHO 3apsnKy, MOJIEpKaHHE 3apsijia, MoA3apsil.

Kpusas 3apsna:
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a) beicTpas 3apsiaka

Ha stame ObICTpoif 3apsaky KOHTpoJulep OyAeT BBINOJHATH 3apsaKy aKKyMyISTopa ¢ MaKCHMAJIbHOH MOINHOCTH

COJTHEYHOM OHEPruH, T.K. HANIPSAKEHHE aKKyMYJIHTOpa HE JOCTHITIO YCTAHOBJICHHOTO 3HAQYEHHA ITOJITHOTO HAIIPSKEHHA.

Korna HampsHKEHHE aKKyMYIIITOpa JOCTHTHET 33 JaHHOTO 3HAYUCHHS, 6yJICT TIOCTOAHHOE HAIIPSIKEHHUE 3apsajia,
b) [lonnep:xuBalomas 3apsaka
Koryia HampspkeHHE akKyMyJIITOpa JOCTHUTAET 3aJJaHHOTO 3HAYCHHS TOJICPIKaHHS
HaIpSDKEHUS, KOHTPOJUIEP MEPEKIIOUaeTCs B PEXKUM 3apsAKU IPH IMOCTOSHHOM
HaIpsHKEHUU. DTOT STall COCTOUT M3 JIBYX IOJATAIOB: YPaBHUBAHHUE 3apsSiaKd U
noBblIeHUE 3apaaku (30 guein).
» IloBblmIeHUE 3apsiaa
[To yMon4yaHUIO MOBBIIICHHE 3apsa JJIUTCS B TEUCHHE 2 YacOB, HO MOJIb30BATENb

MOXCT HACTpPOUTb OTOT IMMapaMETp CaMOCTOATCIBHO II0 JKCIIAaHHUIO. Koma



MPOJODKUTEILHOCTh JIOCTUTHET 3a/IaHHOTO 3HAYCHHUS, CUCTEMA MEPEHIET B PEKUM
noj3apssa.
® YpaBHHBaHHE 3apsaa
A Baumanue: omacHoCTh B3pbiBa!
OTKpBITBI CBUHIIOBO-KHUCIOTHBIH aKKyMyJISTOP MOXET MPOU3BOJUTH B3PHIBOOIACHBIH
ra3, Mo3ToMy HE0OX0UMO YOSTUThCS B IOCTAaTOYHOW BEHTUIISALIUH.
A [TpumedaHue: 0MacHOCTh MOBPEKICHUS 000pyToBaHUS!
Hanpsokenne akkyMymnsTopa MOXKET AOCTHYb YPOBHS, MPHU KOTOPOM BO3MOYKHO
MOBPEKICHUE. YOSTUTECH B IOMYCTUMBIX 3HAUYCHUSX BXOTHOTO HAIIPSIKEHUSL.
VYpaBHUBaHHE 3apsjia TOBBIIIACT HAMPSIKEHUE aKKyMynsaTopa. Eciu  KoHTpoyuiep
aBTOMAaTHUYECKH PETYJHPYET ATOT STall, MPOJOJDKUTEIBHOCTH 3apsma cocrtaBisieT 120
MUHYT (10 yMoirdaHuUi0). UToObl n30ekaTh CIMIIKOM OOJIBIIOTO BhIOpOCa Tra3a WIH
meperpeBa akKyMyJsITopa, ypaBHUBaHHE U TIOBBIIMICHUE 3apsijia HE OyJeT TOBTOPATHCS B
OJTHOM TIOJTHOM ITUKJIE 3apSIKH.
® Tlom3apsna
[Tpu mo3apsie KOHTPOJUIEP MOHIKAET HAMIPSIKCHUE aKKyMYyJISITOpa My TEM
YMEHBIICHHS TOKA 3aps/IKU U YACP)KUBAET HAIPSHKEHHUE ITPU 3aJAHHOM 3HAUYCHUM.
OcymiecTBiuseTcs IETKUN 3apsil aKKyMYJISITOpa, YTOOBI MOJUIEPIKUBATH €TO B
3apsHKeHHOM cocTossHuU. Eciin Harpyska moTpedmnseT 60IIbIlie COTHEYHOU YHEPTHH,
YEeM MOXKET 00eCTIEUUTh COJTHEYHAS ITaHelb, KOHTPOJUIEP HE CMOXKET yIEepiKaTh
HanpspkeHne. Koria HanmpspkeHHe majaeT 10 3aJJaHHOTO 3HAYCHHU S, CHCTEMA BBIHIET

U3 TEKYIIETO PeXKUMA U BOUIET B PEKUM OBICTPO 3apsIKH.



2. YeTaHOBKA

2.1 Mepsbl IpeaoCTOPOKHOCTH NPH YCTAHOBKE

ebynpTe OYEHb OCTOPOXKHBI TIPH YCTaHOBKE akkymylssitopa. Jlis paboTel ¢
OTKPBITBIMH CBHUHIIOBO-KHCJIIOTHBIMH aKKyMYJISITOpaMU 00s3aT€IbHO HaJieBalTe
3alIUTHBIE OYKH. A CJIy4ae KOHTaKTa C KHCIOTOM CPOYHO IIPOMOWTE PYyKHU
MIPOTOYHOM BOJIOM.

*UTto06b1 u30ekaTh KOPOTKOTO 3aMbIKAHHMS aKKyMyJsTopa, HE pacroliaraifTe
METAJUTUYECKHAE MTPEAMETHI PSAJIOM C aKKYMYJISITOPOM.

*Kucmblii ra3 MOXXET BhIpaOaThIBATHCS BO BPEMS 3apsSAKH aKKyMyJsiTopa. YOeaIuTech
B JIOCTATOYHOM BEHTHUJIAIIMH.

¢ XpaHUTE aKKyMYJISITOP BIAJIA OT OTHSI U UCKPBI.

+[Ipu ycTraHOBKE aKKyMYJIATOpa Ha OTKPBITOM BO3JIyXe yOECIUTECh, UTO Ha HETO HE
MIOIMAJAl0T MIPSIMBIE COJTHEYHBIE JIYYH U )KHUIKOCTD.

¢QOc1abneHHbIE COCAMHEHUS MOTYT MPUBECTH K HU3OBITOYHOMY TEILJIOBBIICIICHHUIO,
IPH KOTOPOM MOJKET paCIIaBUTHCS H3OJIAIIMOHHBIN CJIOH. YOEIHUTeCh, YTO BCE
COEIMHEHHS HAJIEIKHO 3aTSHYTHI.

¢[lpy MOAKIIOUEHHH CUCTEMBI HE 3a0yJbTe TMOJIB30BATHCS H30JHUPOBAHHBIMU
WHCTPYMEHTAMH U paboTaTh TOJBKO CYXHUMH PYKaMHU.

+Cnenyite peKOMEHOALUSIM 0€30MacHOCTH, IMPEaaracMbIM  H3TOTOBHTEIEM
aKKyMYJBITOPA.

¢ BpiOupaiiTe COCTUHUTEIBHBIE MPOBOJIA C TUIOTHOCTHIO TOKa, HE IMPEBBIMIAIOIICH
4A/mm?2.

* HOI[KJIIO‘{HTG 3a3CMIJICHHUC.



2.2 XapaKkTepuCTHKH IIPOBO/IOB

XapaKTepUCTUKH MPOBOJIOB aKKYMYJISITOPA JOJKHBI OBITH BBIOPAHBI B COOTBETCTBUH

C HOMHHAJIbHBIM TOKOM:

MOJZIEITb Homunans | Homunanen | [Iposon [Tporox
HEIH TOK BIH TOK AKKYMYJIATO | HATPY3KH -
3apsana paspsana pa - IUaMeTp

JuaMerp (mm?2)
(mm?2)

ML2420 20A 20A 5 5

ML2430 30A 20A 6 5

ML2440 40A 20A 10 S

2.3 YcTaHOBKA M NMOIKJ/JIIOYEHHE

A BHuMaHue: HHKOIr/Ia He YCTAHABJIHBAWTE OTKPBITHIH AKKYMYJISATOP H

KOHTPOJLUIEp B OAHOM mnoMemeHuu! 3IT0 CHOCOOCTBYeT HAKOILICHUIO
B3PbIBOOIIACHOIO ra3a.
A BuumaHue: OMacHOCTH BBICOKOIO0 HaNpsiKeHHs ! Hcnoas3yiite

aBTOMATHYECKHH BBIKJIIOYATE/]Ib WM NPEAOXPAHHUTENb Mepel MOAKIIYeHHeM,
OyabTe 04eHb OCTOPOKHBI BO BpeMsl MOAKIIOYCHHU.

A IIpumeuyanune: nmpu yCTaHOBKE KOHTpOJLIepa y0eauTech, 4YTO 4epes
paauaTop KOHTPOJIJIEPA MPOXOIHUT 10CTATOYHOE KOINYeCTBO Bo3ayxa. OcraBbTe
He meHee 150 MM cBOOOAHOrO MPOCTPAHCTBA CBEPXYy M CHH3Y KOHTPOJLIEpA,

4TO0BI 00€CTIEYNTh €CTECTBEHHY) KOHBEKIIHIO ISl 0TBOJIA TEILIA.



PEFFT Sale (harge Costeoller

IIlar 1: BbIOOP MecTa YCTAHOBKH

He ycranaBiauBaiiTe KOHTPOJLIEP B MecCTe, MOJABEPKEHHOM BO3ACHCTBUIO

NPAMBIX COJIHEYHBIX JIy4eil, BLICOKOH TeMIepaTypbl NN NPOHNKHOBEHNIO

JKUAKOCTH. Y0enuTech B XOpouled BEeHTUWISINUU NOMelleHHs.

Hlar 2: CHayana nNpujiokuTe KOHTPOJ/LJIEP K NMOBEPXHOCTH, HA KOTOPOI
codupaerech ero pasMecTuTh. Bocnoib3yiiTtech MapKepoM, 4TO0bI OTMETHTh
TOYKHU 1 Oyaymux orBepctuii. IIpocBepiante 4 MOHTAXKHBIX OTBEePCTHH B
0003HaYeHHBIX TOYKAX.

Hlar 3: 3adukcupyiiTe KOHTPOJLIEP

3aukcupyiiTe KOHTPOJLIEP C MOMOIIbIO 4-X BUHTOB.
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Ilar 4: npoBoaka
Yaanurte 2 BUHTA HA KOHTpPoJLiepe. UTo0bI rapaHTHpoOBaTh 0€30MACHOCTH

YCTAHOBKH, PEKOMEH/I0BAH CJeAYIOIINI MOPAA0K:
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MOJIKJIFOUEHUE K BHEITHEMY HHTEpdeiicy
COEIMHUTEIILHBIA KaOeIb CBI3U
COC/IMHUTEIbHBIN KaOelb MUTaHUS
A [IpenynpexneHue: ONacHOCTh MOPAXKEHUSI DIEKTPUUECKUM  TOKOM!

PCKOMGHI{YCM HCITOJIB30BaTh MPCAOXPAHUTCIIN UM aBTOMAaTUYCCKHUC BbIKITIOYATCIIN.



A Buumanue: OIIaCHOCTH BBICOKOTO HarpspKkeHus !
Bocrnonp3yiiTech aBTOMAaTHUYECKUM BBIKITIOUATENIEM WIH MPEIOXPAaHUTEIIEM TEpeN
MOJIKJIFOUEHUEM, Oy/IbTE OYEHBb OCTOPOXKHBI B MPOLIECCE MPOKIIAIBIBAHHUS ITPOBOIKH.

A Braumanue: OIIaCHOCTbH B3pbIBa/!

Ecnu npousoiiaeT KopoTkoe 3aMbIKaHHUE Ha KIEMMaxX aKKyMyJISITOpa, MOXKET CIIyYUThCS
B3pbIB. CHauama OTKIIOUNUTE aKKyMYJISITOP, 3aTEM Harpy3Ky, 3aT€M COJIHEUHYIO MaHEIb.
CrnenyiiTe mopsiaKy: CHadaia +, 3aTeM -.

Bxuirouenne
CoBeTbl: KOHTpOJLIEphI cepur ML MOTyT OBITH 3alyILIEHBI TOJIBKO YEPE3 MOAKITIOUCHHE
KJIEMM aKKyMYJISITOpa, a KOHTpoJuiepsl cepuud ML-LI — npu BK/IFOYEeHUH NUTaHUS

MacCCHBa.

[Tocnie mogkiroUeHNs BCEX MPOBOJIOB MUTAHUS CHOBA IIPOBEPHTE MPABUIBHOCTh
IIPOBOJIKH U MOJIIPHOCTH. Ilocie 3Toro oTkimounTe cHavasa MpegoXpaHUTeNlb WIN
BBIKITIOYATEINb akKyMmysiTopa, KK-nucmneit 1omkeH 0ToOpa3uTh COOTBETCTBY FOIILY HO
uHpopmanuro. Eciiu XKK-qucnutei He 3aropencs, BKIFOUUTE MPETOXPAHUTETD UIH

BBIKITFOUHUTC BCHO CUCTEMY U IIPOBCPHTC MMPaBUIBbHOCTD COCHHHCHHﬁ.

Ecnu akkyMynsiTop MOKIIIOUEH NMPaBUIBHO, MOJIKIIOYUTE COTHEYHYO0 aHemnb. [Ipu
MHTCHCHUBHOM COJIHEUHOM CBETE WHIUKATOP 3apsAIKH KOHTpoJuiepa OyIeT TOPEeTh WU
murath. HaunéTcs 3apsaka akkyMymsaTopa.

[Tocnie moaKIIFOUEHNS aKKYMYJISITOPa U COJTHEYHBIX MOIYJIECH, OTKIIFOUUTE
IPEAOXPAHUTEND UIIH BBIKIIIOYATENb Harpy3KH, 3aTEM BbI MOXKETE IPOBEPUTH BPYUHY IO
BKJIIOYECHHUE U BBIKIIFOYEHUE HarPy3KHU.

A Buumanue: KOTZla KOHTPOJJICP HAaXOIUTCS B HOPMaJIbHOM pa60qu



COCTOSIHUH, OTKJIFOUEHHE aKKyMyJITOpa HEXeIaTellbHo. Bo3MoKHO OBpekKICHNUE.
A Buumanue: B Teuenne 10 MUHYT 1ocJie TOTo, Kak KOHTPOJIIEP OCTAHOBUII

3apsi U3-3a 00paTHOU MOJIIPHOCTH, KOMITOHEHThI KOHTPOJUIEpa MOTYT OBITh

IOBPEKICHBL.

3ameTka:

1) IpexoxpanuTe/ib WIH BHIKIIOYATE/Ib 3IEMEHTA NUTAHUA 10JIKeH ObITh
YCTAHOBJICH KaK MOKHO OJIM:Ke K CTOPOHE aKKyMy/aTopa. Pexomenayercs
paccrosinue He 0osee 150 mm.

2) Eciin ynai€éHHbIN JaTYMK TEMIEPATypPbl HE MOAKJIIOYEH K KOHTPOJLIEpY,
3HAYECHHE TEeMIIEPATyPhl aKKyMYyJasaTOpa OyneT octaBaThCsl Ha ypoBHe 25 °C.
3) HoaxkaounTe HHBEPTOP K AKKYMYJISITOPY, HEe MOAK/II0YANHTE €ro K

KJI€EMMaM Harpy3ku KOHTPOJLIEPAa.

3. Okcnayaranusa u J{ucniaei

3.1 Uupuxkanusa

1 | ---VInaukaTop MaccuBa Tekymmuii pexxuM 3apsIKu KOHTpoJUIepa

o
@

._ s ---aKKyMYJISTOD Tekyliee cocTosTHHE aKKYMYJISITOpa
. - ---Harpys3Ka WHauKaiys BKJI/BBIKI HATPY3KH
h ---OIINOKa Wnaukanys BO3MOXKHBIX HEHCTIPaBHOCTEH

KOHTpOJUIEpa U CHCTEMBI

» Nnmaukanusi PV maccuBa:



CHARGE STATUS

ok (g BULK
2 LI ACCEPTANCE
3 N I [l FLOAT
4 _nnnnnnnn
5 _ TUML_TUML_MN CURRENT

-LIMITED

EQUALIZE

Steady on, charging in max. power

Slow flashing, boost charging

Single flashing, floating charging

Quick flashing, cqualizing charging

Double flashing, current-limited charging

T'oput MPPT 3apsn
MenyieHHOE MUTaeT IloBeImICHHE
3apsia
OauHOYHAS BCHBIIIKA ITonzapsn
BricTpo muraer VYpaBHUTENBH
BbIN 3apsj
JIBoiiHas BCOBIIKA OrpaHnueHue
TOKa
Buika Her 3apsna

» WHauKkanus aKKyMyJIsiTopa:

Topur

Hopmansnoe

HaNpsHKECHUE

aKKyMyJISITOpa

MeyieHHO MHTaeT

Paspsoxen




BricTpo muraer Ilepenamnpsxenue

» MHauKanus HArpy3Ku:

Boika Brixn

BoicTpo muraer [Teperpy3ka/koTopoe
3aMbIKaHHE

T'opur Harpyska B Hopme

» UHIuKANNS ONMIHOKH:

Boika Cucrema pabotaer
HOpMaJIbHO
T'oput Cucrema HeHcnpaBHa

3.2 KnaBunm

v

A Bsaepx Crpanuiia BBepx, yBeIHUYSHHE TapaMeTpa |

@.»
QA
Ol




V_Bhus CTpaHHLa BHU3, IOHIKEHHE TapaMeTpa

< Bo3sBpar B nnpeipiayinee MeHIO
03Bpar

Bxoj B mojMeHI0, HaGop, COXpaHHTE,
P BriGop vliin

BKJI/BBIKIT HATPY3KH B PYYHOM PEKHME

3.3 KK-qucmieu

Commeunas
TIaHelTh
HOYb TIEHb 3apsin AKKyMyJIITOp Paspsn Harpyska IMapametp

o Ul

[poust ) (00 1) () e

DTam 3apsa Hamnpsxenne Hacrpo nop1 Bluetoot Tum akkymymsiTopa TpuGop
CHCTEMBI

3.3.1 I'naBHBIi 5KpaH

Bo Bpems 3amycka OyayT OCIeq0BaTeIbHO MUTaTh 4 HHIUKATOPA.



3.3.2 OcHOBHOM KpaH

I'maBHas CTpaHHIla MOHHTOPHHIa
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Kop ommbku
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PesxxuMm Harpys3ku

Hanpsoxenne Tok 3apsima

> | nC > ity

Hamnpsoxenue akkyMymasiTopa EMKO-CTB- aKKyMyJIsITOpa

23— oo

Emkocts 3apsaa
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3.4 HacTpoiika pexxumMa Harpy3Ku

3.4.1 Pexxum Harpy3ku

KoHTpomiep ocyllecTBIsSeT 5 peKUMOB Harpy3Ku:

No. Pexum Omnncanne
0 KonTpoms cBeta Houplo | B OTCyTCTBHE CONTHEUHOTO CBeTa, HANpsDKEHHE CONHEYHBIX OaTapeil HIbke, 4eM
HampsDKEHHe KOHTpoiasl cBeTa. llocie 3afgepikKu  BKITIOUaeTcss Harpyska. Ilpum
TIOSIBIIEHHH COJIHEUHOTO CBETAa KOHTPOJUTEP BBIKITIOUHT HATPY3KY (TTOCITE 3ae PIKKH)

1 to 14 | Kourpoms  cBera  + | Ilpu oTCyTCTBHH COTHEUHOTO CBETa HANPSKEHHE COJTHEUHBIX MaHeNIeH HIDKe, YeM
KOHTpOJIb BpeMeHH 1-14 | HampsokeHue xoHTposts. Ilocie 3agepkky, KOHTpoJUIep BKIIIOYNT Harpy3ky. Harpyska
4acoB OyaeT BBIKITIOUYEHA M0 MPOIIECTBHH 33 JAHHOTO BPEMEHH.

IS Py4noii pexxum B 3TOM pejxnMe noTp30BaTeNh MOXKET CAMOCTOSTEIBHO BKITIOYATh U BBIKITIOYATh

HarpysKy € IMOMOIIBIO KJIaBHII HE3AaBHCHMO OT BPEMEHH CYTOK. Ot1oT PEKHM




IIpE€aHa3HAYCH TaK K€ I peKHMa OTJIaJIKH.

16 PesxxuM oTmaaku HVcriomp3yeTest A OTIIAIKH CUCTEMBL. DTOT PEeXKHM MO3BOJISIET MOBECTH OBICTPYIO

MPOBEPKY NPAaBHUIBHOCTH YCTAHOBKH CHCTEMBI.

17 HopmanpHbli pexuM PexxuM Harpysku B TedeHHe 24 4acoB.

3.4.2 Pe:xxuMm peryJiMpoOBKHU HATPY3KHU
IHoab30BaTesn MOryT NPH HeOOXOAMMOCTH HACTPOWTH PeKHM HArpy3Ku
CaAaMOCTOATEJbHO (cM. pexuMbl Harpy3ku). Cnocod HacTpPOKH peXKHMOB

HATPY3KH BBILJISAANT CACOVIOIIUM ~ 5~~~ ~"""
4 Haxvure Up umn Dowr

JUI YCTAHOBKH PEKHMa Haxwmure u mepxmre Set
PexuM Harpysku nepiuTe Set JUTS COXpaHEHHS M BBIXOJA

Haxwmure u

Haxxmute Return gua
BBIXO/Ia O3 COXpaHEeHHUS

3.4.3 CTpaHHHa PYYHOro BKJIIYCHUA U BBIKJIIOYCHUA HATIPY3KH
Pyunoe ynpaBjeHue eiicTByeT TOJIbKO TOI7Ia, KOITIa BbIOpaH pyuHoii pe:xnM (15). HazkmuTte knonky Set nas

BKJIIOYEeHHS H BBIKJIIOYEHHS HATPY3KH NPH J1000M AKTHBHOM 3KpaHe.

3.5 HacTpoiiku nmapamMeTpoB CUCTEMEBI

IIpn moGoMm akTHBHOM SKpaHe (KpoMe SKpaHa PeXHMOB HArpy3kH) HaXMHUTe Set, uToObl BOHTH B HACTPOMKH

TapaMeTpoB.
Tum akkymymsiTopa HanpsixeHne cucremsr VpaBHHBaHHE HANPSIKESHHS TNoBsImeHNE HANPSIKEHUS
i i [ k [ H
i = 1 E ‘ I [ i (| !
i = } i | . L i (- I'
i i Rl = - '
i ][:jv‘;"“ :I:L‘f)J ' S 5 v C,/> lwors ' % q v :
! i ‘ — L X | L i
) | ! s e @ | i @ 1 & 3
~
[ \7\ Hanpsxenne paspsiia Hanps:xenne Bo3Bpara Hanpsikenne mozapsiia
9
N

ITocne BXoma B 9KpaH HACTPOHKH HakMHTe Set, UTOOBI MEPEKTIOUNTHCS B MeHIO HacTpoiiku. Haxmure Up nmm

Down s yBemM4eHHUS WIH YMEHbIIECHHS 3Ha4eHHS. Set — 11 COXpaHEeHHs HacTpoek, Return — mis BeIxoma Ge3




COXpaHCHHS.

A IIpuMeyanue: mociie HACTPOMKHM MapaMeTpa HANPSKEHUS CHCTEMBI
HCTOYHHK NHUTAHHUSA J0JKEeH ObITH BBIKJIIOYEH, a 3aTeM CHOBa BK/IO4YeH. B

NPOTHBHOM CJIy4ae CHCTEMa MOKET padoTaTh ¢ HEKOPPEKTHBIM HANPSIKEHUEM.

KOHTpOJIJIep MO3BOJIIET HACTpaMBAaTh HNapaMeTpbl B COOTBETCTBHH C (l)alcruqecm»mn YCI0BHAIMH, HO
HachoiiKa JAOJIZKHA TNMPOH3BOHTLCHA IO PYKOBOACTBOM CIEIHAJHCTA. IIOHOJ]HHTeﬂbHaﬂ nnq)opmamm 0

Hac*rpoiilce mnmapaMeTpoB B Taﬁ.]mue HHIKe:

Hacrpoiixa napametp
No. ITynkT qucrutest Onucanue ITapameTpsr Hactpoiiku
o
YMOTYAHHIO
1 TYPE OF BAT Tum akkymymsTopa | MOJIB30BaTeNIbCKUIH/3aIHB 3anuBHOM
Hol/TepMeTHUecKHii/Tene | (CBHHIIOBO-
BBIH KHCITOTHBIH)
2 VOLT OF SYS Hanpsixenue 12V/ 24V AUTO
CHCTEMBI
3 EQUALIZ CHG Hanpsxenne 9.0 to 17.0V 14.6V
YPaBHHUTEIIBHOTO
3apsaa
4 BOOST CHG Hamnpsixenue 9.0 to 17.0V 14.4V
TIOBBIIICHHUSI 3apsijia
5 FLOAT CHG Hanpsxenne 9.0 to 17.0V 13.8V
noazapsaaa
6 LOW VOL RECT Hanpsxenne 9.0 to 17.0V 12.6V
BO3BpaTa MpH
Ype3sMepHOM
paspsiie
7 LOW VOL DISC Hamnpsixenue 9.0 to 17.0V 11.0V
Ype3MepHOTO
paspsaa

Table 3



4. OyHKIUH 3aAIIUTHI U 00CIyKNBAHUE

4.1 OyHKIUHU 321U THI

® 3amura oT NbLIM U BJIAKHOCTH

CreneHp nmpuUIeBIaro3auTel: 1P32

¢ BxogHas MOIHOCTH U OTPaHUYCHHE

Korma MoOIIHOCTH COJIHEYHOW MaHENIM MPEBBINIACT HOMUHAIBHYI0 MOIIHOCTD,
KOHTPOJUIEP OTPAHHYUT MOIIHOCTH ITAHEU IO HOMHHATBHO.

® 3amura oT 00PATHOIO MOAKJIIOYEHUS AKKYMYJIATOPA

Ecmu akkymyJITOp TMOJAKIIOYEH B MPOTHBOIOIOXKHOM HATPaBIICHUH, KOHTPOJUIEP
OCTaHOBHT Harpy3Ky.

® 3amuTa OT KOPOTKOIr0 3aMbIKAHUS

[Tpu KOpOTKOM 3aMBIKAHUH KOHTPOJUIEP OCTAHOBUT 3apsAAKy U BO30OHOBHT €€, Korjia
npoOiema OyJIeT ycTpaHEHa.

® 3ammura oT neperpy3Ku

Koraa MomHOCTh Harpy3kH MPEBbIIIaCT HOMHHAJIBHOE 3HAUYCHUE, Harpys3ka OyJeT B
pPEeXKHUME 3aIUTHI.

® TVS 3amura oT MOJTHU .

® 3ammura oT neperpensa

Korma perynstop TeMmepaTypbl MpPEBBIIACT 3aJaHHOE 3HA4YCHHE, KOHTPOJUIEP

YMEHBILIUT MOIIHOCTD 3apsSAKH (WM MPEKPATUT 3apsi/IKy BOBCE):



A
ChgP /%

100%
95%
85%

80% |

75%
65%
60%
55%
45%
40%

35% |

25%
20%
15%

5% |

0

4.2 O0ci1y’)KMBaHHUE CUCTEMBbI

65 66 67 68 69 70 71 72 73 74 75 76 77 78 79

L

TemMOS/ |

¢ YT00HI IMOJACPKUBATh IMMPOU3BOAUTCIBHOCTE KOHTPOJUIEpa Ha OINTHMaJIbHOM

YPOBHE, MBI PEKOMEH/TyEM CJIEIYIOIINE ITyHKTHI IPOBEPATH JIBa pa3a B IoJl (HE pexe).

¢ Ybenutech B TOM, YTO TOTOK BO3AyXa BOKPYT KOHTpOJUIEpa HE OIIOKHUPYETCS.

VYo6epure rps3b ¢ paguaTopa.

¢ [IpoBepsTe, HET JTU OTONEHHBIX MTPOBOJIOB U HE MOBPEK/ICHBI JIM OHU.

* Y6CIII/ITCCB B TOM, YTO HWHAUKATOPbI pa60Ta10T KOPPEKTHO B COOTBCTCTBHUU C

(GYHKIIUSIMH yCTpOMCTBA.

¢ [IpoBeppTe KIIEMMBI IPOBOIOB HAa HAJTUUHE KOPPO3HUH.

¢ [IpoBephTe, HET JIM HAa KOHTPOJUIEPE TPS3H U T.1.

4.3 IlpeaynpexxaeHUus1 HA JUCILIee

1 EO B HOpM™E VnaukaTop BBIKIT
2 El AKKyMyISITOp Wunnkatop
paspskeH aAKKyMYJsITOpa
MeJIJICHHO MHTAeT.
Wuaukatop
OIITHOKH TOPHT
3 E2 Iepenanpsxenue Wuankatop
CHCTEMEI AKKYMYISITOpa




MHTaeT OBICTPO.
Hupukatop
OIIHOKH TOPUT
- E3 Axkymymitop o | T'opur nnaukatop
TIepeHaN PSKEHHEM OLIHOKH
5 E4 Harpy3ka: Wuaukatop
KOPOTKOE Harpy3KkH OBICTPO
3aMBIKaHHE MHTAeT.
Wnmukatop
OIIHOKH TOPHUT
6 ES Ieperpyska Wuaukatop
HATpy3KH ObICTPO
MHTaeT.
Hnuaukatop
OILIHOKH TOPUT
7 E6 TloBeImeHHE Wnmukatop
TeMITepaTypbl OLIHOKH TOPHUT
BHYTPH
KOHTpOJILTepa
9 E8 Ieperpyska Wugukatop
COJTHEUHOI MaHeIH OIIMOKH TOPHT
11 E10 Ilepenanpsixenue Hupukatop
Ha TaHeIH OIIHOKH TOPUT
12 El13 O6patHoe Wuaukatop
TIOJIKITIOYCHHE OLIHOKH TOPHT

5. Cnenuduxanus

5.1 IlapameTpsl

Mopeasn ML2420 ML2430 ML2440
Hanpsizkenne cHcTeMbl 12V/24V Auto

Be3 norepn Harpysku 0.7W to 1.2W

Hanpsizkenne 9 to 35

AKKYMYJsiTopa

MakcHMaJbHOE  BXOJTHOE 100V (25°C), 90V (-25°C)

HANpsSIZKeHHe  COJIHeYHOit

NaHeIH

MakcHMAJAbHBIH THANA30H

HaTMPSIKeHH s MUTAHHUA

Hamnpsixenne akkymymsitopa +2V to 75V




TOUYKH

HoMmuHaabHBII TOK 20A 30A 40A

3apsaaa

HoMmuHAJIbLHBIH TOK 20A

HATPY3KH

MakcuMalabHasi €MKOCTh 10000uF

HATPY3KH

Makc.mUTAHHE TTOHAETH 260W/ 12V 400W/ 12V 550W/ 12V
520W/ 24V 800W/ 24V 1100W/ 24V

KITJI <98%

MPPT >¢pexTuBHOCTD > 99%

Temnepatypnas -3.0mv/ °C/ 2V (no yMoT4aHHIO)

KOMITEH CAIHS

PaGouas TemnepaTtypa -35°C to +45°C

Crenennb P32

NBLIEBJIAT03AIHTHI

Bec 1.4kr 2KT 2KT

Ces13b RS232

Han ypoBHeM Mopst < 3000m

Tabapursl 210*151*59.Mm 238*173*%72.5MMm 238*173*72.5Mm

5.2 Tunbl akKyMyJasaTopa

I'epmeTnunas T'eneBas OTkpBITast Ionp30BaTenbckuit
Hanpsxenne
T CBHHIOBO- CBHHI[OBO- THTI
W TO
aKiyMymropa KHUCITOTHAs KHUCITOTHAS
Ilepenanpsixenne 16.0V 16.0V 16.0V 9 o 17V
VpaBHUBaHHE 14.6V e 14.8V 9 1017V
IoBsimenue 3apsga 14.4V 14.2V 14.6V 9 1017V
Tomzapsn 13.8V 13.8V 13.8V 9 1017V
[ToBbimIeHHOE HaNpsKEHHE 13.2V 13.2V 13.2V 9 o 17V
- BO3Bpar
TToHmxeHHOE HANIPSKEHHE - 12.6V 12.6V 12.6V 9 1m0 17V
OTKJIFOUEHHE
ToHmxeHHOE HANIPSKEHHE - 12.2V 12.2V 12.2V 9 10 17V
BO3BpaT
INonmkeHHOe HanpsKEHHE 12.0V 12.0V 12.0V 9 1017V




Hu3skoBoasTHOE 11.1V 11.1V 11.1V 9 o 17V

OTKJTFOUYCHHUE HAIIPSAXKCHHUA

IIpenensHOE HanpsKEHHE 10.6V 10.6V 10.6V 9 o 17V
paspsaa
Bpems 3aiepikkH B TeUeHHE 5s Ss 5s 1 mo 30s
paspsaa
IIpomomKHUTeTbHOCTD 120 mun e 120 muu 0 mo 600 Mun
YpaBHHBaHHS
WHrepBan ypaBHUBaHHUS 301 0n 30 1 0 10 250D (0
03HAYaeT, UTO
ynKs
BBIPABHUBAHHUS
OTKJTIOYEHA)
IIpomomKUTETPHOCTD 120 My 120 vun 120 MuH 10 1o 600 MmunH

TIOBBILLICHHA 3apsaa

6. KpuBas 3(p(pexkTUBHOCTH NIpPeodpa3oBaHUsA

6.1 12V cucrema

R Arurnes a oM rdededSy deloedew s o oemu TR ol il n

MPPT 12V conversion efficiency (12V battery)
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6.1 24V cucrema

=

MPPT 24V conversion efficiency (24V battery)
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IIpoBoa: max. 8 AWG
FapaHTM UHbIW Tal10H
[ara npogaxu ToBapa

Toproeas oprasusauvs, Ten.:

Moanuce npoaasua (M.IN.)

B cnyvae peMoHTa Heobxooumo oBpaTtMTLCs K salweMy Nnpeaasyy.
BOoaMOnMbl OTNIMSKA B8 KOHCTpYKUMK 0BOPYAOBAMUA, KOTOPLIE HE OTOGpaKEML! B
nacnopre.

Konupoeanne AaHHOM ROKYMEHTA PA3PELLeHO NPU NPAMOR CCLINKE HA NEPBOUCTOYHUK:
invertory.ru



