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Bepeus: 1.05 Cozepikanue 5T0ro pyKoBOJCTBA MOXKET ObITh H3MEHEHO 0e3 1IPe/IBAPUTEIILHOIO YBEIOMICHUS



Joporue nosab3oBarenu,
Baarogapum Bac 3a BbIOop Hamieli npogykuun!

Hucrpyknust mo 6e3omacHoCTH

1. TlockonbKy JaHHBII KOHTpOJUIEp PabdOTaeT ¢ HANPSHKEHUEM, IIPEBHI-
LIAIOIIMM YPOBEHb 0E30TIaCHOCTH IS YEJIOBEKa, Mepe/l UCTI0Nb30Ba-
HHEM IPOYTHTE JaHHOE PYKOBOJCTBO M IPOHINTE TPSHUHT Oe3omac-
HOM pabOTHI C 3JIEKTPOOOOPYIOBAHHEM.

2. KonTpomnep He MMeeT BHYTPEHHHX 3JIEMEHTOB, HY)KHAIOIHUXCS B 00-
CITy)KUBaHUH WM PEMOHTE, IOATOMY He IBITalTeCh pa30upaTh WK
PEMOHTHPOBATH KOHTPOJLIEP.

3.  YcraHOBUTE KOHTPOJUIEP B NOMEIIECHUH U H30eraiTe MPOHNKHOBEHHS
BOJIBL.

4. Bo Bpems pabOThI paHaTop MOXKET JOCTUTaTh OYEHb BHICOKOH TeMIe-
parypbl, yCTAHOBHTE KOHTPOJLIEP B MECTE C XOPOILIMMH YCIOBUSIMH
BEHTHUIISLIH.

5. PexoMeHayeTcs yCTaHABJIMBATH NPEJOXPAHUTENb MM BBIKIIOYATEIb
BHE KOHTpOJUIEepa.

6. Ilepen ycTaHOBKOW M MOJKITIOYEHHEM KOHTpOJUIepa 00s3aTeIbHO OT-
KJTIOYHTE COTHEUHBIC MOIYJIM M BHEIIHUI NPEIOXPaHUTEIb UIH BbI-
KJII0YaTe b aKKyMYJLTOPA.

7. Tlocne ycraHOBKHM yOeIUTECh B HAJIE)KHOCTH COETUHEHHUH, YTOOBI U3-
0exaTh Pa3pbIBOB COEMHEHU, KOTOPbIE MOTYT IPUBECTH K ITOBPEK-
JICHUSIM, BBI3BaHHBIM HAKOIJICHUEM TerlIa.

A Ipenymnpexxnenne: O3HagaeT OMACHOCTH ONEPANUU. XOPOIIO MOATOTOBb-
Tech Nnepe]l JaNbHEHIIINMU JAEHCTBUSMH.

A HpI/IMC‘IaHI/IeZ OBHa‘laCT, 4To HeﬁCTBHﬂ MOT'YT HIPHUBECTHU K IOBPECIKIACHHUAM.
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I%; CoBeT: COBET WK HWHCTPYKIMS IOJIB30BATEIIIO.
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1.1 O630p mpoaykTa

* HBHHOC yCTpOfICTBO MOXKET CJIEAUTH 38 MOIIHOCTBIO I'€HEPAllUH COJTHEYHOI'O MOAYJSA U OTCIIC)KUBATH MaKCH-
MaJIBHBIE HAIPAKEHUE U TOK B PEKUME PEAJIbHOTO BPEMEHH, YTO MO3BOJIIET CUCTEME 3apsiKaThb aKKyMYISTOP C
MaKCHMAaJIbHOM MOIITHOCTBIO. On IIpEAHA3HAYCH [JIs1 DKCIUIyaTallid B aBTOHOMHBIX COJTHEYHBIX JJIEKTPOCTAHIUAX
JUISL yHpaBJIeHUst pabOTON COJHEUHBIX MOJYJICH, aKKyMYJIATOPOB M Harpy3ku. SIBJIS€TCSl HEKUM LIEHTPOM KOHTPO-
JI1 B CUCTEME.

* 10T npoayKT ocHaueH XK skpaHoM, KOTOPBIf MOXKET AMHAMUYECKH 0TOOpaXkaTh paboyee cocTosiHue, paboune
napaMeTphl, XKypHaJl JaHHBIX, TApaMeTphl ynpapieHus u T.J. Ilonb3o0BaTens MOXKET NPOBEPATH MapaMeTphl Kila-
BUILIAMH M U3MEHATh HACTPOMKHU JUISl yJIOBICTBOPEHHUS Pa3IMYHBIX CHCTEMHBIX TPeOOBaHMUIA.

* KOHTpOJ'UICp HCIOJIB3YET CTaHI[apTHLIfI TIPOTOKOJI CBA3U Modbus, YTO MO3BOJIACT MOJIB30BATEISIM CaMOCTOATEIIBHO
TIPOBEPATH U UBMCEHATH ITapaMETPhl CUCTEMBIL. KpOMC TOr0, IIpenoCTaBIAd OecruiatHoe TIIPOrpaMMHOE obecrieucHne
JUISL MOHUTOPHHTA, MBI NIPEIOCTABIIAEM I10J1b30BATE/SIM MAKCUMAIBHOE YI00CTBO JUIsl YIOBJIETBOPEHHS X Pa3HO00-
PpasHbIX HOTPC6HOCTCﬁ AT YAAIICHHOT'0 MOHUTOPHHTA.

* braroziapst KOMIUIEKCHBIM 3JI€KTPOHHBIM (DYHKLHMSAM CaAMOJMArHOCTHKU HEHCIPABHOCTEH M MOIIHBIM (DYHKLHAM
3HCKTp0HHOﬁ 3allUThl, BCTPOCHHBIM B KOHTPOJUIEP, HAE)KHOCTH yCTpOﬁCTBa HMECT MAaKCUMaJIbHYIO CTCTICHb.

1.2 OcoGeHHOCTH MPOAYKTA

* bnaronaps nepenoBoii TeXHOJIOTHU IBYXITMKOBOTO HJIM MHOTOIHKOBOIO CIIEKEHHs KOHTPOJUIEP OTCIICKHBACT
MaKCHMAaJIbHYIO TOYKY MOIIHOCTH JaKe B CIy4ae, KOraa COMHEYHBIH MOJYJIb YACTHYHO WJIM MOJTHOCTBIO 3aTCHEH U
Ha KPUBOH BOJIbT-aMIlepHOH XapakTepuctuku (BAX) ob6pasyercss HECKOIBKO IHUKOB.
* BCTpOCHHBII aIrOPUTM OTCIICKMBAHUS MAKCHMAJIbHON MOIIHOCTH MOXKET 3HAQUMTENIBHO NMOBBICHTH d()(EKTHB-
HOCTb HMCIIOJIb30BaHHs YHEPTHU (HOTODIEKTPUUECKUX CHCTEM M YKOHOMMUecKyio dddexruBHOCTh Ha 15-20% 10
CpaBHEHHIO ¢ 00bI9HBIM MeTozioM [ITUM (PWM).
* KoMOuMHaIuMsi HECKONBKUX alIrOPUTMOB CJIEKEHHMs I03BOJIAET TOYHO OTCIEKHMBATH ONTUMAIBHYIO pabouyio
TOYKY Ha KpuBoi BAX 3a 04eHb KOPOTKOE BpeMsi.
* IIpoaykT o61ajaeT onTHMaNbHOH 3¢ pexTuBHOCTBIO cnexenus MPPT 1o 99,9%.
+ CoBpeMeHHBIE TEXHOJIOTUH HU(PPOBOTo MUTAHUS MOBBIIIAIOT SHEProdhdekTHBHOCTH 10 98%.
* JIOCTYITHBI OIIIMH 3apsia JUIs Pa3INYHBIX TUIIOB OaTapeii.
* KoHTposiep ocHallleH peXXHMOM 3apsiia OrpaHHYEeHHBIM TOKOM. Korza MOIIHOCTh COJHEYHOTO MOJYJIsl HPEBbILIACT
OIIpe/IeNIeHHbIH YPOBEHb M 3apsIHBIH TOK NPEBBIIIACT HOMUHAIBHOE 3HAYCHHE, KOHTPOJUIEP aBTOMATHUECKH MOHIKAET
MOIILHOCTb 3apsi/ia K CHUKAET 3apsi/IHbII TOK 10 YPOBHSI HOMHHAJIBHOTO.
* [TonnepkuBaeTCs MTHOBEHHBIH OOJBILIOH MyCKOBOM TOK JUISl €MKOCTHBIX HArPY30K.
* TloaiepknBaeTCs aBTOMAaTHYECKOE PACIO3HABAHHE HANPSIKEHHS aKKyMyJIsTOPA.
* [Ipu BO3HUKHOBEHHUM HEUCIPABHOCTH 3aropaeTcsi CBETOAHOIHBIN MHANKATOP M KOJ OMHUOKM OTOOpaXkaeTcs Ha
JKK skpane jist Hanbosee ObICTPOH PEaKIHH MOJIb30BaTENs .
* J)KypHan naHHBIX XpaHHUTBCS B TEUEHHE IOJa.
* Kontpomnep ocHamen XK 3KkpaHOM, Ipu IOMOIIM KOTOPOTO IIOJNBb30BAaTEIh MOXET KOHTPOIHPOBATh paboTy
YCTPOHCTBA U U3MEHATH APAMETPBI CUCTEMBI.
» KoHTposiep noaiepkuBaeT CTaHIapTHBIH MPOTOKOI oOMeHa naHHeiMu Modbus.
* KoHTpoIep HCIob3yeT BCTPOCHHBIH MEXaHHW3M 3allIUTHI OT IeperpeBa. Korma temmeparypa nmpeBblnaeT ycra-
HOBJICHHOE 3HAYEHME, 3apsAAHbIl TOK OyHeT CHIKAThCS 10 MOHIDKEHHS TeMIepaTypbl KOHTposiepa, (G deKTHBHO
ybeperasi KOHTpOJUIEp OT Teperpesa.
* C QyHkuueii TeMnepaTypHOii KOMIICHCALMH KOHTPOJIIEP MOKET aBTOMATHYECKU HACTPAMBATh MapaMeTpbl 3apsi-
J1a ¥ pa3psjia akKyMyJsITopa B peskuMe paboTsl OT OaTapeH.
* 3amuTa OT MOJIHUHA.
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1.3 BHemHuii B ¥ pa3beMbl

MPPT Solar Charge Controller

e
? 1]

o 1 K

® - i 6

® No. Definition
1 Transmitting terminal TX
[7) Receiving terminal RX
® Power supply grounding /Signal grounding
® Power supply grounding /Signal grounding
© | Powersupplyposive o
® Power supply positive

® ® 206
PucyHok 1-1. BHemHuii BUJA KOHTPOJLIEpa U pa3beMbl

Ne | IIyHkT Ne | IIyHkT

1 Wunukarop 3apsaa 10 | Pa3wem «+» akkymymsiTopa

2 VHauKaTop akKyMyJsiTopa 11 | Pa3zbeM «-» akKymyJsiTopa

3 WHaukaTop Harpy3ku 12 | Pa3zwem «+» Harpy3ku

4 WHIuKaTop HeMCIPaBHOCTH 13 | Pa3pem «-» HArpy3Ku

5 KK skpan 14 | Pa3wpeM BHEIIHEro TepMOJATUNKA

6 KHonku yrpaBneHus 15 | Kommynukannonsusiii mopt RS232

7 YcTaHOBOYHBIE OTBEpPCTHS

8 PazbeM «+» CONHETHOr0 MOIYIIst

9 Pa3beM «-» COTHEYHOTO MOIYIIS

1.4 OnucaHue TEXHOJOTHH OTCIEKHBAHUS TOYKH MAKCUMAIbHOM MOIIHOCTH

Crexxenue 3a To4K0i MakcumanbHoil MouHoct (MPPT) - 3T0 ycOBEpIIEHCTBOBAHHAS TEXHOJIOTHS 3apsiaa, KOTO-
pasi TIO3BOJISIET COJHEYHBIM MOJYJISIM BbIPaOAThIBATh GOJIbIIE YHEPIHH MYTEM PEryJHPOBAHHS COCTOSHUS dIIEK-
TPUYECKHX [apaMeTpoB MOAyist. M3-3a HEIMHEHHOCTH XapaKTEPHCTUK CONHEYHBIX MOMyNeil Ha KpuBbIX BAX
HMMeeTCsl MAKCHMaJIbHasi TOYKa BhIPaOOTKH MoiHOCTH. OObIMHBIE KOHTpOILIEpH! 3apsina PWM He MoryT nosiy4ath
MaKCHMAJIbHYIO MOIIHOCTb OT COJIHEYHBIX MOJYJICH, T.K HE MOTYT IOCTOSHHO (PUKCHPOBATBCS B ITOIl TOYKE.
Kontposep 3apsina ¢ rexuonorueit MPPT BeipaGaTeiBaeT cyIiecTBEHHO OOJbIIE YHEPTUH U1 3apsiia aKKyMyJisi-
TOpA.

B kauecrBe npumepa BozsMeM cuctemy 12 B. TlockonbKy NMHKOBOE HampspkeHHe cosHedHoro moxayis (Vmp)
cocTaBmsieT npubnusutensHo 17 B, a HampsbkeHne Gatapen cocraBisieT okono 12 B, mpu 3apszme ¢ mOMOIIbIO
0OBIYHOTO KOHTPOJUIEPA HAMPSDKEHHE HAa COMHEYHOM MOIyne OyneT ocTaBaThesi Ha ypoBHe 12 B, uto He obecre-
YUT MaKCHMaJIbHYIO MOIITHOCTh. TeM He MeHee, koHTpommiep MPPT MoxeT npeononets 3Ty npobiaemy, OTperyiu-
POBaB BXOAHOC HATIPSDKCHUE U TOK COJTHEYHOT'O MOAYJISL B p€aJIbHOM BPEMEHH.
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ITo cpaBHeHHIO ¢ 00BbIYHBIMM PWM-KkoHTpOIepaMu koHTpoiep MPPT MokeT MakcHMMaiabHO HCIIONBb30BaTh
MOII[HOCTh COJHEYHBIX MOAYIeCH M oOecrmednBaTh OONBLIMI TOK 3apsifid, TEM CAaMBIM MOBbIMIAs KOA(POHIMECHT
HCHOJB30BaHUs dHepruu Ha 15-20% B cpaBuenun ¢ PWM koHTpomnepom.

VP curve

— VI curve P(W)
\

>
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4.0 |
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L5t charging 1 27.0
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0.5 [
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Pucynok 1-2. I'paguk BLIXOAHBIX HAPAMETPOB COTHEYHOI'0 MOLYJIst

N3-3a u3meHeHus TEMIIEpaTypbl 0pr>|<a}ou_{eﬁ Cpellel 1 yCHOBI/Iﬂ OCBCILICHHOCTH, MaKCHMaJIbHasi TOYKa MOIIHO-
ctu yacto MeHsercs u Hamt MPPT KoHTposIep MOXET peryiupoBaTh HACTPOHKH MapaMeTpPOB B COOTBETCTBUH C
COCTOSIHHEM OKpY’Kaloleii cpeibl B pealbHOM MHpe. Bech mpolece MoIHOCTEI0 aBTOMAaTH3HPOBAH.

1(A) I(A)
'
20c §
30°C 2
40°C -§
B — 2
Y - 50°C =
MasieHmne ToKa NpU yMmeHblue- C nageHuem Temne- 2
t 60°C
HUW UHTEHCMBHOCTM CBeTa L paTypbl TOK He u3me- 3
o W
HAETCA, MOLLHOCTb e 2
]
Q - pacter ®
uv) m - " > Uv)
HanpsaeHune xonocToro xoaa najaet ANPAMKEHME XoN0CTOro xo,qa‘_na,qaeT <
pocTOM TemnepaTypbl
Pucynok 1-3. 3aBHCHMOCTB BBIXOHBIX Pucynok 1-4. 3aBHCHMOCTDb BBIXOHBIX
napamMeTpoB MOJYJIS OT OCBEIIEHHOCTH napaMeTpoB MOJYJisl OT TeMIIepaTypbl
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1.5 OnucaHue 3TANoOB 3apsiia

Henp3st ucnons3oBath ToNbKo 3apsa MPPT, 5T0 TOIBKO OJMH M3 3TAIoB 3apsja aKKyMyJsTOpa. 3apsl J0JKEH
OBITH OCYIIECTBIATHCS CO CTaHHCfI YCKOPEHHOTO 3apsaaa, MOAACPKUBAIOUIETO 3apsiaa, BBIPABHUBAIOIIETO 3apsaa U
T.J. JUIs IIOJIHOTO 3apsijia akkyMyistopa. I'paduk 3apsiia mokasaH HUKeE:

Battery voltage

A B : C
Fast charging: Sustaining charging :Floating chargind
Equalizing charging voltage f=mmmmmmmase e o - —— - — :

)
A

Boost charging voltage

Floating charging voltage
Charging return voltage

I Time
Charging Current : Duration: 2h
: (range: 10 to 600min): :
i Cumulative time: 3h' :
Max. current: : .

: : S
1
\
\
> ~
: : Time

Pucynok 1-5. I'paduk 3Tanos 3apsifa akKymyJasaTopa

a) BeicTpsiii 3apsia (Fast charging)

Ha stane GbIcTporo 3apsiaa, I0Ka HaNpPsHKEHHEe aKKYMYJISITOpa He JIOCTUIVIO yCTAHOBJIEHHOTO 3HAYEHMs TIOJIHOTO
Hanpsbxenns (equalizing / boost voltage) , koHTpoILIep 3apsbkaeT GaTapero MaKCHMaJIBHON CONHEYHOI SHeprueii.
Korza HanpspkeHue akKyMyJisITopa JOCTUTHET 3aaHHOTO 3HAYEHHs], HAYHETCS 3apsil MOCTOSHHBIM HATIPSKEHHEM.
b) Haceimaromuii 3apsin (Sustaining charging)

Korza nHanpskenne Gatapen pocturaer 3Hadennst Boost charging voltage, kontpomiep nepexiiouaercs Ha 3apsia
MOCTOSIHHBIM HANpsDKeHHEeM. B 3ToM mpouecce 3aps He GyAeT BBIIOIHATHCS ¢ MaKCHMAIbHON MOIIHOCTBIO OT
COJIHEYHBIX MOJYJIEH, T.K. TOK 3apsja OyjerT ymeHblatbes. Jran Sustaining charging cocrout u3 aByx mojsTa-
noB: BeipaBHuBaroumii 3apsy (Equalizing charging) u yckopennoro 3apsiga (Boost charging), kotopsie He BbImoi-
HSIOTCS OJTHOBPEMEHHO, NIPUYEM TPEHHPOBKA aKTHBHPYETCS OJIMH pa3 Kakzble 30 aHeii.

> Vckopennsiii 3apsia (Boost charging)

To yMOJIYaHHIO YCKOPEHHBII 3apsi JUIMTCS 2 baca, HO IOJIb30BATENIH MOIYT HACTPAHBATh IPOJOJKUTEIBHOCTD
3apsaaa U ypoBEeHb HANPSDKEHHs 0 MX moTpebHocTH. Korma NpogoKuTebHOCTD 3apsAaa JOCTUTAeT YCTAHOBICH-
HOTO 3HAYCHHs, CHCTEMa MIEPEKITIOYNTCS Ha ToepxuBatoimii 3apsia (Floating charging).
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> BoipaBuuBawumii 3apsiy (Equalizing charging)

A Mpeaynpe:xaeHne: ONaACHOCTb B3pbiBa!
Ilpy ypaBHHTENFHOM 3apsific OTKPBITAas CBUHIIOBO-KHCIOTHAs GaTapes MOXKET BBIACIATH B3PHIBOONACHBIN ra3,
II0OTOMY aKKyMYJIITOpHas KaMepa NOJKHA UMETh XOPOIIUE yCIIOBUS BEHTUIIALIUU.

Al’[pumeqaﬂne: 0NacHOCTh NOBPesKIeHHs1 000pya0BaHus!
VpaBHHBaIONIMIi 3apsi/l MOKET IPUBECTH K IOBBIIICHHIO HANPSHKEHUs aKKyMYJIATOpa 10 YPOBHS, KOTOPBIH MOXKET
MOBPEIUTh 4yBCTBUTEIBHbIC MPHOOPHI MOCTOSHHOTO TOKa. IIpoBepbTe M yOeAHTECh, YTO BXOAHOE HAIpSIKEHUE
BCEX YCTPOICTB B CHCTEME BbIIIE HATIPSHKSHHS BBIPABHUBAIOIETO 3apsijia aKKyMyJIsTOpa.

Al’[pumeqaﬂue: ONacHOCTh NMOBPeEsKIeHUs1 000pya0Banus!

ITepesapsin Wi BbIICICHHE CIMIIKOM OOJIBIIOr0 KOJIMYECTBA Ia3a MOI'YT HOBPEAUTh BHYTPEHHEE CTPOCHHE aKKY-
MyJSITOpa. YPaBHHUBAIOLIMI 3apsiil YPE3MEPHO BBICOKUM HAIPSDKCHHEM MM B TCYCHHE THTEIBHOTO MEPHOAA
BPEMEHHM MOXET ObITh PaspylIUTEIbHBIMU. BHHMATEIbHO O3HAKOMBTECH C TPEOOBAHMSAMU IO SKCILIYaTALMH
AKKyMYJISITOPA, UCIIOIB3YEMOrO B CHCTEME.

HekoTopsle TUIBI aKKyMyJISTOPOB MOJNYYalOT IIOJB3y OT PErYIAPHOTO IPOBEACHMs YPaBHHTEIBHOTO 3apsja,
KOTOPBIN MOXET IIePEeMEIINBATh HICKTPOIHUT, OaTaHCHPOBATH HANPSIKCHUE DJIEMEHTOB U 3aBEPIIATh dJICKTPOXH-
MHYECKYIO PEaKIiio. YPaBHUBAIOIIMIT 3apsi/] OBBIIIACT HAPSDKCHUE aKKyMYJISITOpa 0 60siee BBICOKOTO YPOBHSI,
4eM CTaHAAPTHOE HANPsHKCHHE MUTAaHUs, U rasuduuupyer siaextponut Oarapen. Eciu koHTposiep aBToMaTHde-
CKH [EPEKIII0YaeTCs Ha BBIPABHUBAOLIMI 3apsil, MPOJODKHTEIBHOCTD 3apsiiiky coctasisieT 120 MuHyT (10 ymou-
yaHuio). Bo u3bexaHue CIMIIKOM CHJIBHOTO Ta30BbIICIEHHS M IEperpeBa akKyMyJSATOpHOH GaTtapeH, BbIpaBHHU-
BAIOLIHIT 3PS M yCKOPEHHBII 3apsi/l 3alPEIeHO IPUMEHSTh B OJHOM LIMKJIE 3apsIKH.

Ipumeuanne:

1) IIpu HEKOTOPBIX YCIIOBUSIX BHELIHEH Cpe/ibl Wi paboThl HAIPY3KH CUCTEMA HE MOXKET IOCTOSIHHO CTaOHIN3H-
poBaTh HAIPSDKCHHE 3apsiia OaTape Ha IIOCTOSTHHOM YPOBHE, KOHTPOJUICp HHULMUPYET IIPOLECC CHHXPOHH3ALNH,
U 4epe3 3 uyaca, KOIJa HANPOHKCHHE JOCTHTHET YCTAHOBJICHHOIO YPOBHS, CHCTEMa aBTOMATUYECKH 3aIlyCTHT
BBIPABHUBAOLIMH 3apsi/l.

2) Ecnu BoIpaBHHBaHME HEe ObLIO JOMOTHUTENBHO 3aIPOrPAMMHPOBAHO, KOHTPOILIEP OyAET BBIMOIHSATH BbIPABHH-
BaHHE [IEPHOMYECKH B COOTBETCTBUH C €TI0 BHYTPSHHHMH YacaMH.

> [MopnepxuBaromuii 3apsia (Floating charging)

Ipu 3aBepiuenuy drana HachieHus 3apsaaa (Sustaining charging) konTpoiuiep nepekioyaercs Ha 3apsiaKy O6ara-
peii nmognepxuBarommm HanpsbkernneM (Floating charging voltage), moswkast 3apsigHbIi TOK M COXpaHssl Hanpsi-
JKeHHe 3apsia Ha ypoBHe ycranoBiennoro Floating charging voltage. Ha stom sramne npakrudecku BCsi SHEPrusi OT
COJIHEYHBIX MOJYJICH MOXET Nepepacrpe/IeNsaThesl HANpIMyI0 B Harpy3ky. Ecim Harpyska MollHee, 4eM MOTYT
00eCreynTh CONMHEYHbIe MOMYIIH, KOHTPOIIEP HE CMOXKET HMOAJCPXKHBATH HANMPsHKCHHE Oaraped HA HA YPOBHE
TOUIePKUBAIOIIEro 3apsiia. Korja HanpskeHie akKyMyJIsTopa yrajieT JJo ypoBHs BO30OHOBIeHHs 3apsiaa (charg-
ing return voltage), koHTpoJUIEp BHOBD 3aIlyCTUT 3Tar ObICTPOro 3apsia.

2 AHOBKAa KOHTPOJL

2.1 MepsbI npeIoCcTOPOKHOCTH IIPH YCTAHOBKE

* byapTe OCTOpOKHBI IPH YCTaHOBKE aKKyMyisTopa. Bo Bpemsi yCTaHOBKU OTKPBITBIX CBHHIIOBO-KHCIOTHBIX
AKKYMYJISITOPOB HaJICHbTE 3aLIUTHBIE OYKH, a B CIIy4a€ KOHTAKTa C KHCIIOTOM HEMECJICHHO HpOMOfITe BOJIOH.

* Bo nsbexanne KOPOTKOI'O 3aMbIKaHHU aKKYMYJIITOPA HE KIAJUTE CBEPXY METAJNTHICCKHE MMPEAMETHI.

* Bo Bpemst 3apsaKku aKKyMyJIaTOpa BO3MOKHO BBIICICHHE ra3a, 00ecnedbTe XOPOUIY0 BEHTHIISIIHIO TOMEICHHS
¥ ICPKUTE aKKYMYIIATOP BIAIH OT UCKP U OTKPBITOT'O TNIAaMEHH.

* Ilpu ycraHoBKe OaTaper Ha OTKPBITOM BO3/yXe OTPAJUTe aKKyMYJSATOP OT IOMAJaHUsS HPSIMBIX COJHEYHBIX
JIydel ¥ J10%/IeBOM BOJIbIL.

* Hpona;[aHHe COCIUMHECHUS WIN KOPPO3HUA IPOBOAA MOTYT BBI3BATH YPE3MEPHOC BBIACIICHUE TCMJIA, YTO MOXKET
pacniiaBuTh I/BOJ’IS{HI/IOHHBIﬁ crou TMIPpOBOJA U BBI3BAThH HO)KS?; y6e,:[m‘ecr> B HAACKHOCTH COGHHHSHHﬁ.

TIpoBoja JOMKHEI OBITH XOPOIIO 3a(UKCHPOBAHbI, M ,KOT/Id BOSHMKAIOT MOTPEOHOCTU B MEPEMEIICHUN BEIIeH,
nsberaiite pa3psiBa IIPOBOIOB.

* [Ipn MOAKITIOYEHHN CHCTEMBI HATIPSKCHHUE HA KIIEMMaxX MOXKET MPEBBINIATh Oe30MacHoe JUlsl Ye0BeKa 3HaUCHHE.
TIpy BEITIONHEHNUH MOIKITIOYCHHUS MCTIOIb3YITE H30IMPOBAHHBIC HHCTPYMEHTHI U JICPKHUTE PYKH CyXHMH.

* KoHTtposiep MoxeT OBbITh MOAKITIOYEH K OHOMY aKKyMYJSATOpy Hin 6aTapee. Clieaylonue OMUCAaHNUs B JAHHOM
PYKOBOJICTBE IPHMEHUMBI K CHCTEMAaM, HCIIOJIb3YIOIMM KaK OJMH, TaK U KOMILIEKT aKKyMYJIsTOPOB.

* CnienyiiTe coBETaM IO TeXHHKE O€30MaCHOCTH OT MPOM3BOAUTENS AKKYMYJISATOPOB.

* Ilpu BBIOOpE COCIMHHUTEIbHBIX HPOBOJOB IS CUCTEMbI CIIEIyiTe KPUTEPHIO, COTIACHO KOTOPOMY ILUIOTHOCTH
ToKa He TpeBsImaeT 4A/MM2,

* [ToakmounTe KIEMMY 3a3eMJICHHS KOHTPOILIEpA K 3eMIIe.

2.2 Cnenuduxanus NpoBoi0B
Hposoaa M METO/1bl MOHTa’a J10JI’KHbI COOTBETCTBOBAThH HAIlMOHAJIbHBIM U MECTHBIM l'[paBl/lJlaM 3J'leKTp0yCTaHOBOK.

BbI60p POBOAOB 1Isl HOJAKIIOUCHHSI aKKyMYJIATOPa M Harpy3Kd JOJDKEH MPOBOJUTHCS B COOTBETCTBHHU C IPOTE-
KaroluMu Tokamu. Hinke npusesiena Tabiuia XapakTepHCTHK IPOBOIKH:

Mogaenb Tox 3apsaaa Tox pazpsina Ceuenne kabe/si K aKKyMyJIsiTopy Ceuenne kabeJisi K Harpy3Ke
MPPT2420 20 20 5 MM’ 5 MM’
MPPT2430 30 20 6 MM’ 5 MM’
MPPT2440 40 20 10 mm? 5 MM’

2.3 YcraHOBKA H NOJKJIIOYEHH e

Aﬂpeuynpemuenue: ormacHocTh B3pbiBa! Hukoraa He Likdoilokid il il il

YCTaHABJIMBAKTE KOHTPOJLIEP U 6aTapelo OTKPLITOTO THIA B
oJHOM 3akpbiToM mpoctpancTee! He ycranapnumsaiite 2150mm Hot air

KOHTPOJUIEP B 3aKPbITOM MOMEIUEHHUH, I/IC MOXKET HaxKam-
JIMBATBCA ras, BB])ICIIHCMHﬁ AKKYMYJISITOPOM.

Aﬂpeuynpem}lenue: ONACHOCTh BBICOKOI'O HarpsiKe-
Hust! GOTONEKTPUIECKHE MOIYIIM MOTYT CO3/1aBaTh OYEHb
BBICOKOE HANpPsHKEHUE pa3oOMKHyTOH 1uenu. OTkirouuTe

Kowtponnep 3apaga Delta MPPT

MPOBOAKY MM NPEJOXPAHUTENb Mepe]] MOAKIIOYEeHHEM, 1
Gy/bTe OYEHb OCTOPOXKHBI BO BPEMs NPOLECCA MOJKI0Ue-
HHS.

Al’lpumeqauue: Ipu ycTaHOBKe KOHTpOJIIEpA CIEAUTE
3a TeM, 4TOObI BO3/IYIIHBIH MOTOK MPOXOJMJI Yepe3 pajiua-
Top KoHTposiepa. ObecnedybTe IPOCTPAHCTBO HE MeHee
150 MM Kkak cBepXy, TaK M CHHM3Y KOHTpOJIEpa, YTOOBI

obecmeunTh €CTECTBEHHYIO KOHBEKIHMIO I pacCeUBaAHUSA
Teruta. Ecmu KOHTPOJUIEp YCTaHOBJICH B 3a1<pm’r0ﬁ K0p06-

2150mm Cold air

Ke, ybeaurtech, 4TO KOpoOka oOecredmBaeT HaaeKHbIH

N N NG N NN N, N N, N SN N
3¢ dexT paccenBaHus Terma.

PucyHok 2-1. YcraHoBKa H pacceMBaHHe Teluia
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Ilar 1: BbIGepuTe MECTO YCTAHOBKH

He yCTaHaBJ’IHBaﬁTC KOHTPOJUIEP B MECTaX IPSAMOTO COJTHEYHOI'O CBETA, BBICOKOM TEMIIEPATYyphbl UIIU IPOHUKHOBE-
HHA BOJBI 1 yGCZ[I/ITeCL, UTO OKpYXKaromias cpeia XOpoumo BEHTHIINPYETCA.

Ilar 2: cHaya/j1a MOMECTHTE ILIOCKYI0 HANPABJIAIONIYI0 B NPABHIbHOE MOJO0KEHHE, MAPKEPOM OTMETHTE
TOYKH KpeIIeHHs], 3aTeM NPocBepnTe 4 0TBEPCTHS B OTMEYEHHBIX MECTAX, M YCTAHOBHTE BHHTHI.

Ilar 3: ycTaHOBUTE KOHTPOJLIEP

HaI[CHLTC KpENEXHBIE OTBEPCTHS KOHTPOJJIEPA HA BUHTHI, YCTAHOBJICHHBIC HA IIare 2

.=t

-

=

Ilar 4: npoBoaa
CHauasa OTKpYTUTE JIBa BUHTA Ha KOHTPOJUIEPE, a 3aTeM HaYHUTE COCIMHEHHE MPOBOAOB. YTOOBI rapaHTHPOBATH
6e30MacHOCTb YCTAaHOBKH, Mbl PEKOMEH/YeM MPUIEPKUBATHCS CIIEAYIOIEro MOPSAAKa MOAKIIOYEHHUS IIPOBOIOB:

Kowrponnep apajsa Delta MPPT
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TMocne Ha/EKHOro MOJKIIOUEHHS! BCEX MPOBOIOB MHTAHUS NPOBEPHTE NMPABUIBHOCTH MOAKIIOYCHHMS TIOJIIOCOB.
Y6eauBIINCh, YTO HEHCIPAaBHOCTH OTCYTCTBYIOT, 3aMKHUTE MPEJOXPAHHTENb MM BBIKIIOYATEIb aKKYMYJIATOpA.
3aropsiTcs cBeToaHOAHBIe HHAMKaTOphl, ¥ Ha XKK sxpane otobpasurcs nadopmanus. Eciu Ha skpane He 0ToOpa-
kKaeTcs MH(POPMaIHs, HEMETICHHO Pa30MKHHUTE IIPEIOXPaHNTENb HIIM BBHIKIIOYATENIb U TIEPENPOBEPHTE MPABUIIb-
HOCTb MOJK/TIOYEHHUH.

Ecin akkymynsTop paboTaeT HOpMalbHO, IOJKIIOUHTE COJHEYHbIE MOAYIH. EciiM MHTEHCHBHOCTH COJIHEYHOIO
CBETa JI0CTaTOYHA, 3arOPUTCS MHAUKATOP 3apAjaa, U KOHTPOJUIEP HAuHET 3apsKaTh akkymyssaTop. Ilocne ycnem-
HOTO IOJK/IIOYEHHS] aKKYMYJIITOPA M COJHEYHOIO MOYJIsl MOKHO IIPOBEPUTH MOIHOCTb HAarpys3ku. s nomyye-
HHS JOTIOJTHUTENbHO nHOpManun cM. MHopManuio o pexnMax paboThl H ONEpauusIX Harpy3KH.

Al’lpeuynpemeﬂue: OMACHOCTb MOPAXKEHUS JIEKTPUYECKUM TOKOM! MBI HACTOATETBHO PEKOMEHIYeM IOJ-

KJII0YaTh MPEJOXPAHUTEIH HIIM BBIKIIOYATEIN CO CTOPOHBI COJIHEYHBIX MOJYJNEH, HATPY3KH H aKKyMyJsTOpa.
Tlepen moakiIOYCHHEM YOCANUTECH, YTO MPEIOXPAHUTENHN U BBIKIIOUATENIH HAXOIATCS B PA3OMKHYTOM COCTOSIHHUH,
4TOObl M30€XKATh MOPAKEHHS DIICKTPHYCCKHMM TOKOM BO BpeMs IIOJKIIOYCHHS MMPOBOIKH HIIM HENPAaBHIBHBIX
JIEHCTBHAX.

Al'lpeuynpemeﬂne: OIIACHOCTb BBICOKOTO Hampspkenus! ColHeuHble MOJYJIM MOTYT CO3/1aBaTh OYEHb BBICO-
KO€ HaNpsDKEHHE Pa30MKHYTOH LenH. Pa30MKHHTE NpEeJOXpaHHUTENb Hepe] MOAKIIOYCHHEM, H OyabTe OuYeHb
OCTOPOKHBI BO BPEMsI IPOLIECCA MOIKIIOUSHHS.

Aﬂpeuynpemenue: OITaCHOCTH B3pLIBa! Kopon(oe 3aMBIKaHHE IIOJIFOCOB WM IIPOBOJOB aKKyMYJIITOpa MO-
JKeT MPUBECTH K B3PbIBY WM 10Kapy. Beerna Gynbre 0cTOpOKHEI B padore.
CHayasa NOJKIIOUUTEe aKKyMYJIATOP, 3aTe€M COJHEYHBIH MOMY/Ib M, HAKOHEL|, Harpy3Kky. IIpu noxkioueHun cHa-
yaJia MOJICOSIMHSINUTE «1», a 3aTeM «-».

Al’lpeuynpemeﬂne: KOTZla KOHTPOJUIEP HAXOIHUTCS B pEXHME 3apsja, OTKIoueHue Oarapen Oyner mMMeThb
HEKOTOPOE€ BJIMSHUE HA HArpy3KH IIOCTOSHHOTO TOKa, H, B Kpai/‘mnx ClIyqasiX, MOXET IIPHUBECTH K IOBPEKIACHUIO
MOAKIIOYEHHBIX YCTPOHCTB.

TIpumeyanue:

1) IpexoxpanuTe]b WIH BBLIKJIIOYATEIb B LENH aKKYMYJISTOPHOI 6aTapen IO0/IKeH PaclojaraThesi KAK MOJKHO OJIMKe K
AKKYMYJISITOPY, PpEKOMeH/lyeMoe PACCTOSIHHE YCTAHOBKH He JI0OJIKHO NpeBbimaTh 150 mm.

2) Eciin K KOHTpOJLIEPY He MOJAKJIIOYeH JMCTAHIHOHHBIN IaTYHK TeMIIePaTYphbl, TeMneparypa 6atapen Gy1eT CHUMTATbCH
paBHoii 25°C.

3) Eciii B cHCTeMe HCIOJIb3YeTCsi HHBEPTOP, ero Heo0X0AMMO MOJAK/IIYATh K akKymyasitopy. He noakiiouaiite ero k pasbe-
MY HArpy3KH KOHTpoJIepa.
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3. DKpaH 1 B3aHMOJeHCTBHE

3.1 CBeToquoAHbIe HHAHKATOPDI

> WHANKATOP HEMCIIPABHOCTH

CocTosiHHe HHIHKALUA

HHHHKaTOp HEHUCNTPABHOCTH

Beixuiouen

CucreMa (yHKIIMOHUPYET HOPMAIBLHO

T'opur

Cucrema HeuclpaBHa

Muaukarop
@ @ I/IH}Z[PIK&HI/I)I TEKYLIETO peXHUMa 3apsga KOHTpoJJIepa
COJIHEYHOT'O MOAYJIsL
Muaukarop
- Mnaukaums TekyIero CocTosHUs aKKyMyJIsaTopa
BN | axkkyMmynsTOpa
HMunuxarol
O @ @ . P Wupnkauus narpysku «Bxi/Beixmy
Harpys3sKu
Hupukarop .
O A Mupukauus HopMaabHOH paboThl KOHTpOILIEpa.
HEUCIPaBHOCTHU

> HNHauKaTop COTHEYHOr0 MOXYJIsA:

Ne CocTosiHHe HHAHKAIHH

Onucanue Pesxxum 3apsina

U

Topur Bapsn MPPT

2 | T LT LT

Meniennoe Muranue
(1 ¢ ropur, 1c He ropur)

YckopeHHBI# 3aps
(Boost charging)

S I | N | E—|

OIMHOYHOE MUTaHUE ToanepxuBaromuii 3apsn

3.2 Knonkn

A Beepx
v Buus
‘ Hasan
> Ipunsats

Iepemernenne BBepX; IIOBbINICHHE 3HAUCHHS
napamerpa

Iepememenne BHU3; I[IoHIKEHHE 3HAUYCHHS
napamerpa

BosBpar B mpexblaymiee MeHIO (BBIXOA 0Oe3
COXpaHEHHs] U3MEHEHHIT)

Bxoz B 102IMEHIO; yCTAHOBUTB/COXPAHUTh
BJ1/BBIKII HATPY3KY (B Py4HOM PEKHME)

A

©

000

(Muraer pa3 B 2 CEKyH/Ibl)

(Floating charging)

| T

ELICTPOC MHUT'aHUC
(muraer kaxzusie 0,1¢)

BeipaBauBaronumii 3apsan
(Equalizing charging)

s | IULTUL_Tin

3.3 7KK s3kpaH u unTepdeiic

JlBoiiHoe Muranme

OrpaHW{eI—me 110 TOKY
(IBaX bl MHUTaeT pas B 2 ¢)

Brikimouen 3apsj OTCyTCTBYET

> HWHaukaTop akKymyJasiTopa:

CocTosiHHe MHIHKAITT

CocTosiHHE AKKYMYJISITOpa

Topur

HOpMaJ'[LHOC HaIpsHKEHUE Ha aKKYyMYJISITOpe

Mennennoe muranue (1 ¢ ropur, lc He ropur)

AKKYMYJISTOp TITyOOKO pa3psikeH

Brictpoe muranue (muraet kaxasie 0,1c)

Iepenanpsoxenne nHa AKB

»  WHIMKaTOp HATPY3KH:

CocTositHHe MHIHKALNH

CocTosinHe HATPY3KH

Brixmouen

Harpyska oTkimouena

BricTpoe muranue (Muraet kaxsele 0,1c)

TTeperpyska/KopoTKOe 3aMBbIKaHHE IIeIH

Toput

Harpy3ka yHKIIMOHHPYET HOPMAIBHO
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AKKymynatop

Houb [eHb Mogaynb 3apag,

Pa3pag

Harpyska

-, .,
J MPPT

caan / |BOOST ‘emp? ‘emw. e

3apaga \.\ FLOAT

" EQUATIZE "ammY ¢ "ammY ¢ "amm ¢

A2V 1 28V ©)

HacTtpoiiku RS232  Bluetooth Owwnbka
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3.3.1 DkpaH 3amycka
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Bo Bpemst 3amycka 4 uHaMKaTOpa OYAyT MUTaTh OC/IEI0BATEIBHO, OCIIE CAMOANATHOCTHKH 3aITyC-
turcst XKK skpan 1 0T06pa3uT HanpspkeHne GaTapen.

3.3.2 OcHOBHOIi 3KpaH

OCHOBHOI 3KpaH
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HanpseHue moaynei Tok 3apaga
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Pexum Harpysku TemnepaTypa KOHTpo/Iepa Heprum 3aTpayeHo
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3.4 UnTepdeiic HACTPONKHU PesKUMA HATPY3KH
3.4.1 Onucanue pe:KUMOB HATPY3KH

KoHTpoiuiep umeeT maTh pexXMMOB paboThl Harpys3ku. Hike npuBeneHo omucaHne:
13

No | Pexum Ornucanue
Korpa cosnHedHbIl CBET OTCYTCTBYET, HAIPSUKCHHE HA COJIHCYHOM MOJYJIE HHKE, YeM
HAMNpsLKEHUE KOHTPOJIST BKJIIOYEHHUS CBETA, U IOCIC 3aJICPKKHM KOHTPOJLIC BKJIOUHUT
KounTpous cBera P P . ep poIIep |
0 Harpysky; Korua TIOSIBJIACTCS COJIHEYHBIM CBET, HAIPSKCHUE HA COJIHEYHOH ITaHEIH

(HO‘H)}O BKJL, JIHEM BLIKH) CTaHET BBIIIC HAIPSUKEHUS OTKIIOYCHHS CBETA, U MOCJIE 3aJICPKKH BPEMEHU KOHTPOJUIEP

OTKJIIOYUT HATPy3KY.

KOF}JE COJIHEYHOTO CBETA HET, HANPSKCHUE HA COJIHEYHO# TIaHesn HHKE, YEM HANPSIKCHUE
KOHTPOJIA BKIKOYCHHSA CBETA, M IOCIE 3aACPKKH BPEMCHH KOHTPOJUIEP BKIKOYHT HArPY3Ky.
Harpyska Oyzier oTKIIodeHa 1ocie paboThl B TeYEHHE 3a1aHHOTO TEPHO/Ia BPEMEHH.

KonTpons cera +
1~14 | xouTposb BpeMeHH
(1~14 yacos)

B 3TOM pexnme Mosp30BaTeh CAMOCTOSTEIBHO BKIIOYAET U OTKIIIOUAET HArpy3Ky IMyTeM
Ha)XxaTus KHOMKH. BpeMx CYTOK HE€ MMEET 3Ha4YCHHUS. Oror PEKUM MpEAHA3HAYCH JUISA
OINPEACIICHHBIX BU/IOB HAI'PY30K, a TAKKE UCIOJIB3YETCS B TIPOLIECCE OTIAIKH.

15 | Pyunoii pexum

Hcnonb3yercs mis oTnagku cucteMbl. IIpM HaqMuMM CBETOBBIX CHMTHAJIOB HArpyska
OTKJIIOYAeTCs1; 0€3 CBETOBBIX CUTHAJIOB, HArpy3Ka BKIIIOYAETCS. DTOT PEKUM INO3BOISET
GLICTPO TIPOBEPHUTH MPABHJIBHOCTh CHCTEMbBI BO BPEMS OTJIAAKH COeIMHEHUH.

16 | Pexum omianku

Ha HarpysKy IOCTOSIHHO IMOJAETCs HAIPSKEHUE, STOT PEKUM MOAXOAUT ISl HAarpys3Ku,

17 HopmainbHo BKitoueH-
Tpebyrolei 24-4acoBOro MUTAHMUS.

HBIH pexuM

3.4.2 Hactpoiika peskuMa Harpy3ku

IMonb30BaTeny MOIyT CaMOCTOSTEIBHO HACTPOUTH PEKUM HArpy3KH, PEKHM IO YMOTYAHHIO - pe-
XKHM oTIanKu (cM. «Onucanne pexnuMoB Harpy3ku»). Criocod HacTpOHKH PEXHMOB HArpy3KH Clie-

ny}omnﬁ: HammuTe n yaepxusaii- OnA Bbibopa pexxuma  Haxmute u yaepxusaiite

Te KHOMKY KMPUHATbY  HAXMUTE «BBEPX» KHOMKY «TPUHATLY A8
PeXMM Harpysk1 1 na syona WAN «BHU3 COXPaHeHMA 1 BbIxoaa
, ‘ , .
@ @ @ @
[ 1 |
| S i) | S = IE -y | 5
] : i 1 ] } i ]
I J

® e

S | I, S— ——

HaxmuTe «Hazaay)
>

i
i @

Ans Bbixoza 6e3 pd 1 q

COXpaHeHus : 1ra

3.4.3 MeHI0 py4YHOro BKJI/BBIKJI HATPY3KH

Pyunoe ymnpaBneHue NeHCTBYET TONBKO B TOM CIllydae, €CIM BKJIIOYEH PYYHOH PEXHMM Harpysku
(15). Hasxmure kHONKY «IIpHHATBY [UIsl NEPEKIIFOYCHHUST BKII/BBIKI HATPY3KH.

3.5 Hacrpoiika napaMeTpoB CHCTEMBI

B nmo0oM pexuMe, KpoMe PEXHMOB 3arpy3KH, HaOXMHUTE U yaepxkuBaiite kiaaBuily «IIpuHATHY,
4TOOBI BOMTH B MHTEP(ENC HACTPOUKH MTapaMeTpOB.

= i == | i = e
= I =i | I - -
(- I—>| :SS Ay gy
I |
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-] = (v @ ! i @ ! @ !
Tun akkymynatopa HanpsxeHne cuctemol Bbip Lee Hanp: Hanp: eHve 3apasa
[ HanpsaxeHue rybokoro  HanpsxeHue Bo306HOBAEHUA v/
AN paspaga . 3apaga MopaepkuBatoLlee HanpaXeHne
i
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ITocne Bxoza B nHTEp(eiic HACTPOHKN HAKMHUTE KHONKY «[IpHHATBY, 4YTOOBI MIEPEKITIOYNTD MEHIO JUIS
HACTPOMKH, ¥ Ha)KMHUTE KJIaBHIITYy «BBepx» nin «BHU3», 4TOOBI yBEIUUYHUT MIIHM YMEHBIINTh 3HAYECHUE
mapamerpa B MeH!0. 3aTeM HakmuTe Kiasuiy «Hazamy, 9To0s! BbliTH (63 COXpaHCHHUS TapaMETPOB),
WM HOXKMHTE U yepxkuBaiite kiaaBuury «[ IpuHATH», YTOOB! COXPAHUTH HACTPOHKH U BBIATH.

A prmeqalme: nocjie yCTAHOBKHM HAIPHKCHUA CHCTEMbI HEO0X0MMO OTKJIIYHMTHL H CHOBA
BKJIIOYUTHh MUTAHHE, HHAYE CHCTEMA MOKeET paﬁOTaTb 10 HECHOPMAJIbHBIM HANPSAYKCHUEM B CETH.

KoHTposuiep 1o3BONSET HOJIB30BATENSAM HACTPAHBATh MapaMeTPhbl B COOTBETCTBUM C (haKTUUECKUMH
YCIOBHSIMH, HO HACTPOIKa MapaMeTPOB JOJDKHA BBIIOIHATHCS MO PyKOBOACTBOM IpodeccHoHaNa,
HHaYe OIIMOOYHbIEe apaMeTphl HACTPOHKH MOTYT IPHBECTH K TOMY, UTO CUCTEMa HE CMOXKET HOP-
MaibHO QyHKIHOHUPOBaTh. [logpobHee o mapaMerpax cM. B Tabiume 3:

Ne | Orodp Tl MYHKT Onucanue JlnanasoH map TpOB ITo ymo4anuio

1 | TYPE OF BAT Tun akKyMyJasTopa Pyunoii/flooded/Sealed/Gel/Li Sealed
2 | VOLT OFSYS Hanpsxenne cucTemsl 12B/24B Auto

3 | EQUALIZ CHG Hanpsokenue BbIp ILEro 3apsiia 90~17,0B 146 B
4 | BOOST CHG HanpsbkeHne yCKOPEHHOTO 3apsijia 90~17,0B 144 B
5 | FLOAT CHG HanpsibkeHue 1o u1epkHBaIoLIEro 3apsjia 90~17,0B 13,8 B
6 LOW VOL RECT Hanpsikerne Bo300HOBICHHS 3apsiia 9,0~17,0B 12,6 B
7 | LOWVOL DISC Hanpsoxenue riry6okoro paspsga 90~17,0B 11,0 B

Tab6auna 3

4. (I)yHKII]/II/I 3allMTBI 1 oﬁcnymnBaHne CUCTEMbI

4.1 ®yHKUMH 3aIUTHI

- Bogonenponunaemsplii

Crenenb nbuie- Braroctoikoctu: 1p32

- 3alIMTa OT NpeBbILIEHHs] BXOIHON MOIHOCTH

Koma MOIIHOCTb COJIHEYHOr'0 MOAYJISA MPEBBIIACT HOMUHAJIIBHYI0 MOUIHOCTh, KOHTPOJJIED OrPaHUYMBACT MOIIL-
HOCTb MOZYJISI B COOTBETCTBUH C HOMUHAJIBHOW MOIIHOCTBIO, YTOOBI IIPEAOTBPATHTH YPE3MEPHO OOJIBIINE TOKH,
CIOCOOHBIE TOBPEANTH KOHTPOJLIEP.

* 3amuTa 0T 00PATHOI0 MOAKJIIOYEHHS (NepPenoIlCcOBKH) AKKYMYJIsITOpa

Ecii akkyMyJIsITOp TIOJIKIFOMEH HeMPaBUIIBHO, CHCTEMa He 3apaboTaeT, 4To0bl 3alUTHTh KOHTPOJUIE OT CrOPaHHS.

+ 3ammMTAa OT MOBBHINIEHHOTO Hanps’KeHus Ha COJTHEYHOM MOayJe

Ecim HaTpsHKEHUE Ha BXOJE CO CTOPOHBI COJIHEYHOIO MOJYJIS CIIMIIKOM BEJIHKO, KOHTPOJIJIEP aBTOMAaTHYECKH
OTKJIIOYUAT MOAYJIb.

- 3ammTa oT KOPOTKOTO 3aMbIKAaHHSA HA CTOPOHE COJTHEYHBIX Moz[y.neﬁ

Ecit KOpOTKOE 3aMBbIKAHHE Ha BXOJE CO CTOPOHBI COJTHEYHOIO MOJYJIsl, KOHTPOJLIEP OCTAHOBUT 3apsifIKy, U KOIa
np06nema KOPOTKOT'O 3aMBbIKaHHUS 6yHCT HUCIIPABJICHA, 3apsi/iKa aBTOMaTHYCCKA BO300HOBUTCS.

- 3amuTa 0T 00PATHOI0 MOAKJIIOYEHUsI COJTHEYHOr0 MOYJIst

KOF}IB COJTHEYHBIN MOAyJb IMOAKIIIOYEH HETIPABUIBHO, KOHTPOJUIEP HE 6yI[CT pa6OT3.TI:, u Koraga np06nema coeaun-
HeHus OyJieT pelieHa, HopMalibHas paboTa BO30OHOBHTCS.

- 3amuTa 0T NMeperpy3Ku

KOFHZ MOIIHOCTb HArPY3KHU MPEBBIIIACT HOMUHAJIBHOE 3HAYEHUE, BKJIIOYACTCS 3allUTHAA 3a1€PKKa.

- 3alIMTa 0T KOPOTKOI0 3aMbIKAHHUS HATPY3KH

KOFHZ Harpys3ka KOpPOTKO 3aMKHYTa, KOHTPOJUIEp 6LICTpO U CBOEBPEMEHHO OTKIIIOYACT €e. IlombITaeTcst cHOBa
BKJIFOYUTB HATPY3KY MOCIE 3aJIePKKH. 3alUTy MOKET cpabaThiBaTh 10 5 pa3 B JICHb.

* 3ammTa 0T 00PaTHOIO 3aps/a HOYbIO

Ota QyHKIHS 3aIMTH MOXKET 3G (EKTHBHO NPEIOTBPAIIATh Pa3ps/ 0aTaper Yepe3 COTHEUHYIO aHe b HOUBIO.

+ MoHue3amura.

- 3ammTa OT meperpesa. 15

Korna TEMIIEpaTypa KOHTPOJUICpA NMPEBLIIIACT YCTAHOBICHHOC 3HAUYCHUE, OH YMCHBIIHUT TOK 3apsijia WK IPEKpa-
THT 3apsaa. CM. auarpaMmy HIDKe:
MouHocTb
3apaga, %

100%
95%

35%

15%

n
]
=

0 65 66 67 68 69 7071727374 7576 77787

Temnepatypa, °C

4.2 O0ci1y:KHBaHHE CHCTEMbI

+ Yto6BI BcCeraa nmoaAepKuBaTh MPOU3BOAUTEIIBHOCTE KOHTPOJIEPA HA ONITUMAJIBHOM YPOBHE, MBIl PEKOMEHIAYEM
JABAX/Ibl B IO/l IPOBEPATH CJICAYIOLINE ITyHKTHI.

N Y6enmec1), qTo BOBZ[y'LUHbIﬁ TIOTOK BOKPYT KOHTPOJIEPA HE 3&6J’IOKH]JOB&H W YAAIIUTE TIP3k WK MYCOp € paauaTtopa.

N HposepLTe, HE IMOBPEKIACH JIN KaKoii-1mn60 OTKpBITBIﬁ TIIpOBOX M3-3a BO3HCﬁCTBHﬂ COJIHEYHBIX nyqel‘/‘l, TpEHHUA C
JPYTUMH COCEIHUMH OOBEKTaMH, CyXas THMIIb, HOBPEKICHUS HACEKOMBIMU MIIM IPBHIBYHAMU M T.A. YCTpaHsiiTe
WJIU 3aMEHSNTE TIOBPEKACHHBIC DJIEMEHTBI, KOTJ1a 3TO HSO6XOIU/IMO.

+ Ybeaurech, 4TO MHAMKATOPBI OTOOPAKAIOTCA B COOTBETCTBUM C (YHKUHMOHMpOBaHHEM ycTpoiicrBa. OOpartute
BHUMaHHE Ha JI0ObIe HEHUCIPABHOCTH WIIH 0T06pa>|<aeML]e OIIMOKA U pu HCOGXOJI[I/IMOCTI/I HpeHHpHHHMaﬁTC
KOPPEKTUPYIOUIHE MEPBI.

* HpOBCpLTC BCE KJIEMMBI 3JICKTPONPOBOJAKH Ha IIPEIMET JTHOOBIX TIPU3HAKOB KOPPO3HH, MMOBPEKIACHUA U30JIALHNHA,
Tieperpesa, CropaHus / 06CCLIBC'{HBaHMﬂ 1 TUIOTHO 3aTAHUTE KJIICMMHBIC BUHTBI.

- [IpoBepbTe, HET JIU IPsI3U, PHE3SIIMXCS HACEKOMBIX WM KOPPO3HH, H IPH HEOOXOAMMOCTH OYHUCTHTE HX.

A Ilpeaynpe:xaeHue: onacHOCTh MOPa:KeHUs JMeKTPpHUYeckMM TokoM! Ilepen BhIMOTHEHHEM BbILIEyKa-
3aHHBIX NMPOBEPOK WJIM ONepanMii Bcerja cjaeuTe 3a TeM, YTOObI Bce YJIeMEHThl MUTAHUS KOHTPOJLIepa
OBLTH OTKJIIOYEHbI!

4.3 Oro0paskeHne HeMCIIPABHOCTEN M NpeyNnpeKIeHnit

No Kox omruboxn Onucanne CBeToanoaHast HHIHKALMSA
1 EO Het neucnpasHocreit WHnKaTop ONMOKH HE TOPUT
o MeuieHHO MHTaeT HHAMKATOP aKKyMYy-

2 El 'myGokuii pa3psn akKyMyssaTopa A A P alicyny
JISITOpa, TOPUT WHANKATOP OLIHOKH
BbICTpO MUraeT HHANKATOP aKKyMYJIATO-

3 E2 [NepeHanpsbkeHne CHCTEMBI P " D aliyny.
pa, TOPUT MHANKATOP OMINOKK

4 E3 IMpemynpesxeHUe 0 HU3KOM 3apsiie WHIMKaTOp OMIMOKH TOPHUT
BBICTPO MUraeT HHANKATOP HATPY3KH

5 E4 KopoTkoe 3aMbIKaHKE e HAarpy3Ku P . P HATPY3KH,
TOPUT MHINKATOP OLIHOKH
BBICTPO MUraeT HHANKATOP HATPY3KH

6 ES Ieperpyska P . P HATPY3KH,
TOPUT MHINKATOP OLIHOKH

7 E6 Ileperpes KoHTpoILIEpa WHMKaTOp OIIHOKU TOPUT

8 E8 IMeperpyska COIHEYHOTO MOIYJIs Wnaukatop omuOKu roput

9 E10 INepeHanpsikeHHe Ha MOJLyJIe WHaukaTop OmMOKH rOpUT

10 El4 HenpaBuiibHOE MOAKIIOYECHHE MOTYIIS VHankaTtop omubKy TOpUT
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5. TexHu4eckue napaMeTpsol

5.1 DyieKTpUYeCKHe NapaMeTpbl

5.2 Hapameprl AKKYMYJIATOPA MO0 YMOJIYAHHUIO (napaMeTphl, yCTAHOBIEHHbIE B IIPOTPAMMHOM 00€CTIeueH )

Tabauua napaMeTpoB /ISl Pa3JIMYHBIX THIIOB 6aTapeii

OTkpbITasi Jutesas Jnanasox
Tun nHanpsikenus)\Tun 6atapen VRLA GEL CBHHIIOBO- (Li) pyuHoii
KHCJIOTHAS HACTPOHKH

OrtKJIr0YaloNIas BeJIMYHHA epeHa- 16.0B 16.0B 16,08 B 9~17B
TIPSOKEHUS
Beipasuusatoiuee (Equalizing) 14,6B - 14,8B -- 9~17B
3apsina (Boost) 14,4B 14,2B 14,6B 14,4B 9~17B
IMoanepxusatomiee (Floating) 13,8B 13,8B 13,8B -- 9~17B
Bo3o6HoBnenus 3apsna (Boost 1328 1328 1328 - 9~17B
return)
Bo3o6HoBIeHKE 3apsiaa npH Tiry0o-
koM paspsize (Low-voltage cut-off 12,6B 12,6B 12,6B 12,6B 9~17B
return voltage)
TpenynpeskacHne o HU3KOM 3apsne 12,08 12,08 12,08 B 9-17B
(Under-voltage warning Voltage)
OTKII0Y€HNE IPU HU3KOM 3apsjie _
(Low-voltage cut-off Voltage) 11,1B 11,1B 11,1B 11,1B 9~17B
Tpenen paspsaa (Discharging limit ~ _
voltage) 10,6B 10,6B 10,6B 9~17B
3ajiepiKKa BbIKIIIOUEHHUs TIPH TI1y00- 5c 5c 56 N 1~30¢
KOM paspsjie
Ipo0aKUTENBHOCTD BHIPABHUBAKO- 120 ~ 120 iy B 0~600 wmyT
IIEro 3apsjia MHHYT
INepuoan4HOCTb BHIPABHUBAIOLIETO 30 e 0 e 30 et B 0~250 aneit
3apsiia (0 - oTki)

120 120 10~600
[pofomKUTENBEHOCTD 3apsiaa 120 MunyT -

MHMHYT MHHYT MHHYT

Ilapamerp 3HayeHue

Mozens MPPT2420 ‘ MPPT2430 ‘ MPPT2440

Hanpsxenue cucremsl 12B/24B aBTrOMaTH4eCKH

TTotepu 6e3 Harpy3ku Ot 0,7 no 1,2 B

Hanpsxenue akkymynaTopa Or9 n035B

Makc. HanpsKeHHE CONHEYHBIX MOy e 100B (+25°C); 90B (-25°C)

ﬁgl;ri‘a;:;nanpnmeﬂnﬁ IOUCKA MaKC. JB~75B

Tox 3apsina 20A l 30A ‘ 40A

Tox Harpy3ku 20A

Makc. eMKOCTh €eMKOCTHON Harpy3Ku 10000mMxD

Make. MOIIHOCTS COMeNHEIX MoTyiei 260B1/12B | 400B1/12B ‘ 550B1/12B
520B1/24B 800B1/24B 1100B1/24B

KII[I npeobpazoBanust <98%

KIIJJ MPPT >99%

TemneparypHasi KOMIICHCALMSL -3MB/°C/2B (1o ymomn4anuio)

CreneHb 3alIMTHI KOPITyca 1P32

Bec 1,4xr I 2xr ‘ 2KkT

KoMMyHUKaIMOHHBIH OPT RS232

BsicoTa Haj ypoBHEM MOpsi <3000m

Pazmepsr

210 x 151 x 59,5mm l 238 x 173 x 72,5mMm ‘238 x 173 x 72,5Mm
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IIpu BeIOOPE pY4HOH HACTPOWKH THUI aKKyMYJSATOpA JOJDKEH OBITH MHIMBUIyalIbHO HACTPOCH, U B ATOM Cliydae
TTapaMETphI HATIPSDKEHUS 110 YMOJMaHHWIO COOTBETCTBYIOT ITapaMeTpam FepMCTHlIHOﬁ CBHHLIOBO-KHCJTOTHOﬁ 6a’ra-
pen. Ilpu u3MeHeHHH mapaMeTpoB 3apsjia U pa3psia akKyMyJIsaTopa He0OX0IMMO COOIIOaTh CIeAyoIee MPaBy-
JI0:

Over-voltage cut-off voltage > Charging limit voltage > Equalizing voltage > Boost voltage > Floating

charging voltage > Boost return voltage;

Over-voltage cut-off voltage > Over-voltage cut-off return voltage;

Low-voltage cut-off return voltage > Low-voltage cut-off voltage > Discharging limit voltage;

Under-voltage warning return voltage > Under-voltage warning voltage > Discharging limit voltage;

Boost return voltage > Low-voltage cut-off return voltage
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6. I'padguk 3¢ppexTuBHOCTH TpeodpazoBaHUSA 131 8, 131

6.1 DddexTHBHOCTH NPeodpa3oBaHus 12-BOJbTOBON CHCTEMbI m |l 1l
MPPT 12V conversion efficiency (12V battery)
~ 6% 20 Vmp
2 95%
7 944 = 3
5 & -
5
5 894
88% )
87% - =
550 525 500 475 450 425 400 375 350 300 250 200 150 100 50 T LT | Jraxe4s
Output power (W : )
629 24 o MPPT2420
- ———
.2 IpdexTHBHOCTL NpeodpasoBaHusi 24-BOILTOBOI CHCTEMBbI Bt R — TaGaputst: 210%151x59,5mm
[ |
o 1 ] MonTaxxasie otBepeTusi:154x13 1mMm
MPPT 24V conversion efficiency (24V battery) © g T L TTT] .;‘ . JlHaMeTp OTBEpCTHIEQ3MM
98% ‘*%‘1_—_111 Kaberb: makc. 8mMm?
296% - = = = 1436
291% 40 Vip v [v3
go2% =k I'APAHTUUHBIAU TAJIOH
Zony o0 v
EHH"V L 75 Vap T"apanrtus Ha konTposiep cepun MPPT cocrasnser 2 roaa.
E T"apanTus peanusyercs B COOTBETCTBUHM C (eaepalibHbIM 3aKOHOATeIbCTBOM PD.
1100 1000 900 800 600 500 300 100 Mopens koutpoiiepa

Output povier (W

Jlara nponaxu « » 20 1.

CepuiiHblii HOMEp

C yCIOBHSIMHM rapaHTHH U TPABHIAMHM SKCIUTyaTALMH O3HAKOMIICH
D.U.0. Moanuck
IIponasen
[ J ] M
D.U.0. Moanucek
Tax®as - axa/
173 125 147
MPPT2430/MPPT2440

Tabaputsr: 238x173x72,5Mm
MownraxHble otBepcTus:180x147mm
JluameTp otBepcTHii: 3mMm

KaGers: Makc. 8mMm®
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