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Joporue nosab3oBartenu,
Baarogapum Bac 3a Bb100p Hameii npoayknum!

HNucTpyknus no 6e3onacHOCTH

1. TlockonbKy JaHHBIH KOHTpOJUIEp paboTaeT ¢ HaNpsHKEHUEM, IPEBbI-
IIAIOIIAM YPOBEHb 0€30MaCHOCTH JUIS YeJIOBEKa, Ieperl UCII0Ib30Ba-
HHUEM IIPOYTUTE JAaHHOE PYKOBOJCTBO U MPOHANTE TPEHUHT Oe3o1ac-
HOW pabOTHI C IIEKTPOOOOPYTOBAHHIEM.

2. KoHTpomiep He MMeeT BHYTPEHHIX JIEMEHTOB, HYKIAIOIIUXCS B 00-
CITy’)KMBaHUH WM PEMOHTE, TIOATOMY HE IBITAlTeCh pa3OupaTh WiIH
PEMOHTHPOBATH KOHTPOJLIEP.

3. YcraHOBUTE KOHTPOJUIEP B IOMEIIEHUU U H30eraiiTe MpOHUKHOBEHHS
BOJIBI.

4. Bo Bpems pabOTHI paTuaTop MOXKET JOCTHTATh OUYEHb BEICOKOI TeMIIe-
paTypbl, yCTaHOBHATE KOHTPOIUIEP B MECTE C XOPOIINMH YCIOBUSIMHI
BEHTHJIAIUH.

5. Pexomennyercs ycTaHaBIUBATh MPEJOXPAHUTETb WU BBIKIIOUATEb
BHE KOHTpOJIJIEpa.

6. Ilepen ycTaHOBKOI M MOIKITFOUCHHEM KOHTPOJUICPa 0053aTEILHO OT-
KIIFOUXUTE COJIHCUYHBIC MOAYJIN U BHEILIHUMN MMPEAOXPAHUTEIIb NI BbI-
KJIIouaTesb aKKyMyJIsITopa.

7. Tlocme yctaHOBKH yOeAUTECH B HAIC)KHOCTH COSAMHEHHMA, YTOOBI U3-
0exaTh Pa3phIBOB COCIMHEHHH, KOTOPBIE MOTYT IPUBECTH K TIOBPEXK-
JICHUSIM, BBI3BAaHHBIM HAKOTLJICHUEM TEIIA.

A [Mpenynpexxnerne: O3HaYaeT OMACHOCTD OIEpalii. XOpOIIO HOAr0OTOBb-
Tech Mepe NanbHeHIINMU JeHCTBUSIMHU.

A HpI/IMe‘-IaHI/ICI O3HaqaeT, 4qTo HeﬁCTBHH MOT'YT HPUBECTHU K MMOBPEIKICHUAM.
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BBeaenue

1.1 O630p npoaykTa

¢ JlaHHOE YCTPOMCTBO MOKET CJIEAUTh 32 MOMIHOCTBIO I'€HEPAlMM COJHEYHOTO MOJYJNS M OTCIEKHBATh MaKCH-
MaJIbHBIC HAINPSKEHUE M TOK B PEXKUME PEaJbHOIO BPEMEHH, YTO MO3BOJIAET CHCTEME 3apsiKaTh aKKyMyJIATOP C
MaKCHMaJIbHOH MOIIHOCTRI0. OH NpeHa3HaueH JUIsl SKCILTYaTallii B aBTOHOMHBIX COJHEYHBIX 3JIEKTPOCTAHIIMAX
JUISL yTIpaBJIeHHsl pabOTOH COMHEYHBIX MOMYJEH, aKKyMyJISITOPOB M HArPY3KH. SIBISETCSI HEKUM LIEHTPOM KOHTPO-
JIsl B CHCTEME.

* Orot npoaykt ocHameH XKK sxpaHOM, KOTOpPBIif MOXKET IMHAMHYECKH 0TOOpakaTh pabouee cOCTOsIHUE, paboune
apaMeTphl, JKypHaJ JaHHBIX, IApaMeTpsl ynpasieHus U T.1. Ilonb3oBaTesb MOXKET MPOBEPSTH MapaMeTpbl Kia-
BHUIIAMH M U3MEHATh HACTPOMKH JUISl YOBICTBOPEHHS PA3IMYHBIX CHCTEMHBIX TPEOOBaHHMIL.

* KoHTposutep HCronb3yeT cTanapTHbIHA mpoToko cBs3u Modbus, 4To m03BOIsLET MOIb30BATEISIM CAMOCTOSTEIILHO
HPOBEPATH U N3MEHATH MTapaMeTphl cucTeMbl. Kpome Toro, npenoctaiss GecriaTHOE IPOrpaMMHOE OOecTieueHHe
JUISE MOHUTOPHHTA, MBI IPEIOCTABIISIEM MOJIb30BATEIAIM MAKCUMAIBbHOE YI00CTBO JUISl YAOBICTBOPEHHS X Pa3HO06-
Pa3HBIX NIOTPEOHOCTEH JUIS yIaICHHOIO MOHHTOPHHTA.

* Biaronapsi KOMIUICGKCHBIM JICKTPOHHBIM (DYHKIHAM CaMOIMarHOCTHKH HEHCIIPABHOCTEH M MOIIHBIM (hyHKIIMAM
9JIEKTPOHHOI 3aIUThI, BCTPOCHHBIM B KOHTPOJLIEP, HAJIEXKHOCTh YCTPOICTBA MMEET MAKCUMAJIbHYIO CTENEHb.

1.2 OcoGeHHOCTH MPOAYKTA

* Enarozlapﬂ I'leC}IOBOﬁ TEXHOJIOTHH JIBYXITHKOBOI'0 MJIM MHOT'OITMKOBOI'O CJIC)KEHHS KOHTPOJUIEP OTCJIC)KUBACT
MaKCHUMaJIbHY0 TOYKY MOILIHOCTH J1a)K€ B Clly4ae, Koraa COJIHEYHBII MOAYJIb YACTUYHO UJIU MOJIHOCTHIO 3aTECHEH U
Ha KPHUBOIi BOJIT-aMIiepHOi XapakTepuctuky (BAX) oOpasyercsi HECKOIBKO IIUKOB.

* BCT‘pOCHHBIf/‘I QAITOPUTM OTCJIC)KUBAHHUSL MaKCUMaJIbHOH MOMIIHOCTH MOKET 3HAYUTEIIBHO IMOBBICHUTH Bd)d)CKTI/IB'
HOCTb HCIIOJIb30BAHHS SHEPTHH (OTOIIEKTPUYECKUX CHCTEM M SKOHOMMYECKYIo 3(bdekTuBHOCTS Ha 15-20% mo
CpaBHEHHIO ¢ 00bIHBIM MeToztoM [IINM (PWM).

. KOMGI/IHaL[Hﬂ HECKOJIBKUX aJITOPUTMOB CJIC)KCHHUS IMO3BOJIAET TOYHO OTCJICKUBATH OITUMAJIbHYIO pa60qy10
TOYKY Ha KpuBoii BAX 3a o4eHb KOPOTKOE BpeMs.

« I[Tpoayxr obnanaer onrtumabHO dddexTuBHOCTBIO ciexenus MPPT no 99,9%.

* CoBpEeMEHHbIE TEXHOJIOTHH IU(POBOTO MUTAHHUS MOBBIAIOT YHEProd(hPeKTHBHOCTH 10 98%.

 JIoCTYIHBI ONLMH 3apsi/ia /s Pa3IMYHBIX TUIIOB OaTapei.

* KOHTPOIU'[CP OCHAIIEH PEXXUMOM 3apsi/ia OrpaHUYCHHBIM TOKOM. Koma MOIIHOCTb COJIHEYHOT'O MOAYJIS TIPEBBIIIACT
OIpe/IeICHHbII YPOBEHb U 3apsIHBIA TOK IPEBbIIIACT HOMHHAIBHOE 3HAYCHNE, KOHTPOILIED aBTOMATHYECKH TIOHIKACT
MOIIHOCTB 3aps/ia U CHIDKaeT SapﬂHHL]ﬁ TOK 10 YPOBHSI HOMHHAJIbHOTO.

. Homep)knsaeTcn MIHOBEHHBIH 0OJIBIION l'[yCI(OBOﬁ TOK JUISI EMKOCTHBIX Harpys3ok.

« [lognepsxuBaeTcs aBTOMaTHYECKOE PAacIIO3HaBaHUE HAIPSDKEHUST aKKyMyJISITopa.

* IIpy BOBHMKHOBEHHH HEHCIIPABHOCTU 3aropaeTcsi CBETOAMOIHBI MHIMKATOP M KOJ OIMOKM O0TOOpa)kaeTcs Ha
KK skpane st HanbGosee ObICTPON peakuy 0JIb30BaTENs.

« )KypHai naHHBIX XpaHUTHCS B TEUCHHE TOJA.

» Kontpomnep ocnamen JKK skpaHoM, Ipu moMomy KOTOPOTO IMOJIB30BaTedb MOXKET KOHTPOIHPOBATH PaboTy
YCTPOHCTBA M H3MEHATH TTAPAMETPBI CHCTEMBI.

» KoHTpomIep moiepKuBaeT CTaHAapTHEII IpOToKoI o6MeHa faHHBIME Modbus.

» KoHTposuiep ucnons3yeT BCTPOCHHBII MEXaHH3M 3allMThl OT neperpesa. Korja teMmepaTrypa npeBblIaeT ycTa-
HOBJICHHOC 3HA4YCHHUEC, 3apsu:[m,1ﬁ TOK 6y}Z[CT CHIDKATBCA N0 NMOHMIKCHUS TEMIIEPATypbl KOHTPOJIIEPA, 3CI)CI)CKTI/IBHO
ybeperast KOHTPOJLIED OT IIeperpesa.

* C dyHKnpell TemMIepaTypHOil KOMIIGHCAIINH KOHTPOJUIEP MOXET aBTOMAaTHUYECKN HACTPAMBATh [IapaMeTPhl 3apsi-
Jla ¥ pa3psijia akKyMyJISITOpa B peskuMe paboThl OT GaTaper.

* 3amuTa OT MOJIHHIL.
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1.3 BHemnuii BUJX M pa3beMbl

@

®ee

Definition

Transmitting terminal TX

Receiving terminal RX

Power supply grounding /Signal grounding

Power supply grounding /Signal grounding

Power supply positive

Gl eEICIFS

Power supply positive

® ®0 OO @6 ®

PucyHok 1-1. BHemHuii BU KOHTPOJLIEpa U pa3beMbl

IIyHkT Ne | IIynkr
1 Wunukarop 3apsga 10 | PazwpeM «+» akkymyusiTopa
2 VHANKaTOp aKKyMyJsiTOpa 11 | Pa3bem «-» akKyMyJsiTopa
3 WHaukatop Harpy3ku 12 | Pazbem «+» Harpys3ku
4 VIHANKATOP HEUCIIPABHOCTH 13 | Pa3bem «-» Harpys3ku
5 KK skpan 14 | Pa3zbeMm BHEIIHEro TepMOJAaTINKA
6 Kuonku ynpasnenus 15 | KommyHuKanuoHHbIH mopt RS232
7 YcTaHOBOYHBIE OTBEPCTHUS
8 Pa3beM «+» COIHEYHOTO MOy IS
9 PazbeM «-» CONHEYHOro MOTYJIs

1.4 Onucanue TEXHOJOTHH OTCJICKUBAHUS TOYKH MAKCHUMAJIbHOM MOIITHOCTH

Crexenue 3a TOuKoit MakcuManbHON MotnHocTH (MPPT) - 5T0 ycoBepiIeHCTBOBaHHASI TEXHOJIOTUS 3apsiaa, KOTO-
past O3BOJISET CONHEYHBIM MOJYJISAM BBIPaOaThIBaTh OOJIBINE SHEPIUM ITyTEM PEryJIUpPOBAHUS COCTOSHHS 3JICK-
TPUYECKUX TapaMeTpoB MoAyns. M3-3a HEIMHEHHOCTH XapaKTEPUCTHK COJHEYHBIX MOAyied Ha KpuBbix BAX
HMMeeTCsl MaKCUMalTbHast TOUKa BBIPAOOTKH MOIHOCTH. OObIYHbIE KOHTPOILIEPHI 3apsina PWM He MoryT nosy4arb
MaKCHMaJIbHYy}0 MOIIHOCTE OT COJIHEYHBIX M())]yneﬁ, T.K HE MOTYT ITOCTOSIHHO Q)I/IKCI/IpOBaTBCﬂ B OTOH TOYKe.
Kountposuep 3apsina ¢ Texnonorneid MPPT BbipabGarbiBaeT cyiiecTBEHHO OOJIBbIIE SHEPIUM IS 3apsiia aKKyMyJIsi-
TOpa.

B kauectBe mpumepa Bo3pMeM cucteMy 12 B. IlockosbKy NMHKOBOE HampshKEHHME CONHEYHoro Mmoxyns (Vmp)
cocTaBisier npubmusuTensHo 17 B, a HanpsbkeHue GaTapen coctaBisier okoio 12 B, mpu 3apsge ¢ momomibio
00BIYHOTO KOHTpOJLIEpa HANpPSHKEHUE HA COTHEUHOM MojyJie OyzaeT octaBaThest Ha ypoBHe 12 B, uto He obecre-
YHUT MaKCUMAJbHYIO MOIIHOCTB. TeM He MeHee, KoHTpoiuiep MPPT MoxeT npeoonets 3Ty mpobieMy, OTperyiu-
PpOBaB BXOJHOE HAIIPSKEHUE U TOK COJIHEYHOI'0O MOAYJIs B p€ajlbHOM BPEMEHHU.
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ITo cpaBuenuio ¢ oObryHbIMH PWM-koHTpOIepamu koHTpoiiep MPPT MoxeT MakcHMalbHO HCIOJIB30BATh
MOIIIHOCTh COJIHEYHBIX MOAyJieil M obecreunBaTh OONBIIMN TOK 3apsjia, TEM CaMbIM IMOBBIIIAs KO3(DOHIHEHT
UCTIONB30BaHusA dHepruu Ha 15-20% B cpaBHeHnH ¢ PWM KoHTpoIIepom.

VPcurve
— VI
I ( A) curve P( W)
A \
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4.5 1| / 1
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4.0 L
3.5 ] 67.5
3.0 i 154.0
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20 ] 405
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L5t charging 1 27.0
1.0 ]
13.5
. 5
‘ ‘ ‘ . . . ‘ . = 00
0.0 2.8 5.6 8.4 11.2 14.0 16.8 19.6
u(v)

PucyHok 1-2. I'padmk BBIXOHBIX NAPAMETPOB COJTHEYHOI0 MOYJIst

U3-3a u3meHeHus TEMIIEPATYPBI Opr)Ka}OH_lCﬁ Cpeasl U yCJ'IOBl/lﬁ OCBCLICHHOCTH, MaKCUMaJIbHasi TOYKa MOIIHO-
cTH yacTo MeHsercs U Hail MPPT koHTposuiep MOXeT pery/mpoBaTh HACTPOWKH IapaMeTpPOB B COOTBETCTBUM C
COCTOSIHUEM Opr)Ka}OH_lCﬁ Cpe€abl B p€ajIbHOM MUpPE. Bech TIPOLECC ITOJTHOCTBIO aBTOMATU3HUPOBAH.

1(A) 1(A)
A
20°C g
30°C =
40°C -§
—_— 2
\ - 50°C o
MazieHe ToKa NPy yMeHblue- C nasieHnem Temne- ki g
HWUW MHTEHCUBHOCTY CBETA L paTypbl TOK He U3me- 3
°Cc ®
HAETCA, MOLLHOCTb 0% &
\ 5 pacret o
o~
u(v) m > U(Vv)
HanpsxeHue Xo/10CToro Xoaa naaaet anpAKEeHWe X0N1I0CTOro X043 aAaeT ¢
pOCTOM TemnepaTypbl

PucyHok 1-3. 3aBHCHMOCTB BBIXOHBIX
napaMeTpPoB MOAYJISl OT OCBEIleHHOCTH
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Pucynox 1-4. 3aBHCHMOCTB BBIXOAHBIX
napamMeTpoB MOJYJISl OT TeMIepaTyphbl

1.5 Onucanue 3TaNOB 3apsiia

Heunp3st ucmons3oBath TONbKO 3apsaa MPPT, 5To TONBKO OJMH U3 3TANOB 3apsaa aKKyMyISTOpa. 3apsil JTOIKEH
GBITH OCYIIECTBIIATECS CO CTA/MEH YCKOPEHHOTO 3apsijia, MOIEPXKUBAIONIETO 3apsi/ia, BEIPABHHBAIONIETO 3apsija i
T.J. JUIS TIOJTHOTO 3apsifia akKyMyJiaTopa. ['paduk 3apsiia mokasaH HIKe:

Battery voltage

A B : c
Fast charging: Sustaining charging : Floating chargingi

Equalizing charging voltage f====asaaax s

Boost charging voltage

Floating charging voltage
Charging return voltage

: : Time
Charging Current Duration: 2h

: (range: 10 to 600min);

Max. currenté Cumulative time: 3h§

: = - -

\

. \

: : \

: : A

! ' Time

Pucynoxk 1-5. 'paduk 3Tanos 3apsaa akKyMyJasTopa

a) Boicrperii 3apsia (Fast charging)

Ha stane GbICTpOro 3apsiia, Moka HANpPsHKCHHE aKKyMyJISITOpa HE JIOCTUIIIO YCTAHOBJICHHOTO 3HAYECHHS TTOJTHOTO
Hanpspkenus (equalizing / boost voltage) , KOHTposIep 3apsbkaeT 6aTapero MaKCHMAIIBHOM COJTHEYHOH SHEpPruei.
Korza HanpsbkeHHe aKKyMyJIITOpa JOCTHTHET 3aJaHHOTO 3HAYCHHSI, HAYHETCS 3aPsi/l TOCTOSHHBIM HAIPSDKCHUCM.
b) Haceimarommii 3apsix (Sustaining charging)

Korna nHanpsikenne Gatapen gocTuraet 3Hadenns Boost charging voltage, KOHTposuiep mepekiiodaeTcst Ha 3apsii
MOCTOSIHHBIM HaIpsDKeHHeM. B 3ToM mporecce 3apsii He OyIeT BBINONHATHCS ¢ MAKCUMAIbHON MOIIHOCTBIO OT
CONTHEYHBIX MOJyJNei, T.K. TOK 3apsana Oyaer ymensmarbcsa. JTan Sustaining charging cocTOMT M3 ABYX mojdTa-
noB: BeipaBHuBatoiuii 3apsiy (Equalizing charging) u yckopennoro 3apsiia (Boost charging), kotopbie He BbIIIOJ-
HSIFOTCS OTHOBPEMEHHO, PHYEM TPEHHPOBKA aKTHBUPYETCS OJIMH pa3 Kax/bie 30 aueif.

> VckopeHHblii 3apsia (Boost charging)

ITo ymon4aHMIO yCKOPEHHBII 3apsi IIUTCS 2 4aca, HO MOJb30BAaTENH MOTYT HACTPAHBATh HMPOJOILKUTEILHOCTD
3apsia M yPOBEHb HANPSDKEHHS MO UX MOTpedHOCTH. Korna mpoIo/KNTeIbHOCTh 3apsiia JOCTUTaeT YCTAHOBIICH-
HOTO 3HAYEHHMsI, CUCTEMA MIEPEKIIOYKMTCS Ha noepxkuBatommii 3apsiy (Floating charging).
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> BeipaBHuBaommii 3apsin (Equalizing charging)

A Ipenynpexienne: onacHOCTb B3pbiBa!
ITpu ypaBHUTENBLHOM 3apsijie OTKPBITAs CBHHIIOBO-KHCIIOTHAs GaTapesi MOXKET BbIIEIIATh B3PBIBOONACHBIH ra3,
TOATOMY aKKyMYJISITOpHAsl KaMepa JJOJDKHA MMETh XOPOIIIHNE yCIOBHS BEHTHIISLIIH.

Al'lpnMellaHue: ONACHOCTH NMOBPEsKIeHusi 00opyaoBanus!
VpaBHHUBAIOIHMIT 3apsi MOXKET HIPUBECTH K IOBBILICHHIO HAMPSDKEHHUs aKKYMYJIATOPA 10 YPOBHSI, KOTOPBIH MOXET
MOBPEIUTh YyBCTBUTEJIbHbIC NPUOOPHI MOCTOAHHOTO ToKa. IIpoBepbTe M yOeauTech, YTO BXOZHOE HAIPSHKEHUE
BCEX YCTPOMCTB B CUCTEME BBbILIE HAIPSHKEHHS BBIPABHUBAIOILETO 3apsijia aKKYMyJIATOpa.

Al’lpumeqaﬂne: ONACHOCTDb IOBPEKICHUs 000pyI0BAHNS!

Ilepesapst M BblIEICHHE CIMIIKOM OOJIBIIOr0O KOJMYECTBA ra3a MOTYT IIOBPEIUTh BHYTPEHHEE CTPOCHUE aKKy-
MyJAaTopa. ypaBHMBa}O]J.IH]‘;I 3apsaa 4Ype3MEPHO BBICOKHM HANPSDKCHHEM HIIM B TEYCHHUC UITMTCEIIBHOIO IIEpHoJa
BPEMEHHM MOXET OBbIThb paspyIIUTE/bHbIMUA. BHHMaTenbHO O3HAKOMbTECH C TPEOOBAHMSMHU IO SKCIUIyaTAlUH
aKKyMyJISITOPA, HCIIONBb3yEMOT0 B CHCTEME.

HCKOTOPB]C THIIBI aKKyMYJIITOPOB IIOJYYarOT IIOJIB3Y OT PETYJIIPHOIO INIPOBCACHHS YPAaBHHUTCIBHOIO 3apsnia,
KOTOPBIH MOXET MEepPEeMEeIINBATh HICKTPONIUT, 0aJaHCUPOBATH HAIPSHKEHHE 3JIEMEHTOB M 3aBEPLIATH 3JIEKTPOXH-
MHYCCKYIO PCAKIHIO. YpaBHuBa}omnﬁ 3aps NOBBIIACT HANIPSDKEHUE aKKyMYJIITOpa 10 6oJiee BBICOKOTO YpOBHA,
4YeM CTaHJAPTHOE HANPSHKEHUE MUTAHMS, U rasuduuupyer 1ekTpoiauT O6atapen. Ecim KoHTpoiuiep aBToMarHye-
CKH NEPEKIII0YaeTCs Ha BEIPABHUBAIOIIMIT 3apsi/l, IPOJOKHTEIBHOCTD 3apsiiky cocTaniser 120 MuHyT (110 yMoOI-
YaHu1o). Bo m30ekaHue CIMIIKOM CHIBHOTO Ta30BBIACICHUS M MEperpeBa akKyMyJITOPHOW Gatapen, BHIPaBHH-
BAIOIIMIA 3aps M yCKOPCHHBII 3apsi1 3aIIPEICHO MPUMEHATh B OJHOM LIUKIIC 3apsJIKH.

Ipumeyanue:

1) TIpu HEKOTOPBIX YCIOBHUSIX BHEIIHEH CPe/bl ik PabOThl HATPY3KH CHCTEMa HE MOJKET MMOCTOSHHO CTAaOWIIM3H-
PpOBaTh HAIIPSHKEHUE 3apsiia 6aTapCl/[ Ha IMOCTOSITHHOM YPOBHE, KOHTPOJUIEPp HHHUIIUHUPYET IPOLECC CHHXPOHU3AINN,
u 4yepes 3 qaca, KOrja HalpsHpKEHUE JOCTUTHET YCTAHOBJIEHHOTO YPOBHs, CMCTEMa aBTOMAaTU4YECKUA 3allyCTUT
BBIPABHUBAIOIIMI 3apsil.

2) Ecnu BBIPDABHHBAHHUE HE OBLITO JOMOJHHUTEIBHO 3alIpOrpaMMHUPOBAHO, KOHTPOJIEP 6yL[ST BBITIOJIHATE BBIPABHU -
BaHUE [IEPUOJUYECKH B COOTBETCTBUHU C €0 BHYTPEHHUMH YacaMu.

> IMoanep:xusarowuii 3apsia (Floating charging)

IIpu 3aBepiuenun srana HackleHus 3apsaa (Sustaining charging) KOHTpoJUIep MepeKIIoYaeTcst Ha 3apsaKy Oara-
peit noguepxuBaromm HanpsbkeHueM (Floating charging voltage), noHmkast 3apsiiHblii TOK H COXpaHsisl Harpsi-
JKEHHE 3apsjia Ha ypoBHe ycTaHoBleHHOTo Floating charging voltage. Ha 3Tom aTane npakTidecku Best SHEPrus oT
COJIHEYHBIX MOJyJIeil MOXKET NepepacrpeielsThess HalpsiMylo B Harpysky. Ecnu Harpyska moliHee, 4eM MOTyT
00€CIIeYnTh COJTHEYHBIE MOJYJIM, KOHTPOJIJIEP HE CMOXKET NOAACPKUBATH HAIPSKECHHUE GaTapC]/l Ha Ha YpOBHE
MOIePXKUBAIOILIETO 3apsiaa. Kora HanpspkeHHe akKyMyJsiTopa ynajeT 10 ypoBHs BO300HOBIeHus 3apsiaa (charg-
ing return voltage), KOHTPOJIEP BHOBB 3aIlyCTUT 3Tall OBICTPOTO 3apsijia.

2.

2.1 Mepsbl IPe0CTOPOKHOCTH IPH YCTAHOBKE

TAHOBKA KOHTPOJIJI

* ByJbTe 0CTOPOXHBI IIPH YCTaHOBKE aKKyMyJIsITOpa. Bo BpeMst yCTaHOBKH OTKPHITHIX CBHHI[OBO-KHCIOTHBIX
AKKyMyJIATOPOB Ha/IeHbTE 3aIllIUTHBIE OUKHU, a B CIy4ae KOHTAKTa C KUCIOTON HEMEUIEHHO IPOMONTE BOJOH.

* Bo usbexanue KOPOTKOT'O 3aMbIKaHHS aKKYMYJIATOPA HE KIAAUTE CBEPXY METATNIMICCKUE TIPEIMETHI.

* Bo Bpewmst 3apsiiKy aKKyMyJIsITOpa BO3MOKHO BBIJICTICHHE ra3a, 00eceybTe XOPOLIy 0 BEHTUIISIIUIO IOMEIICHUS
M JEPHKHUTE aKKyMYJIATOP BJAJIN OT UCKP U OTKPBITOIO IIIAMEHH.

* TIpu ycraHoBKe OaTapen Ha OTKPHITOM BO3/yXe OrpajuTe aKKyMyIISTOP OT MOMAIaHUs MPSIMBIX CONTHEYHBIX
JIy4ei ¥ 10k 1eBOH BOJIbI.

. Hpona}:{am/le COCIMHEHHS MM KOPPO3HUs IMPOBOJAA MOT'YT BBI3BATh YPE3MEPHOE BBIICIICHHE TCIIIA, YTO MOXKET

pacIUIaBUTh W3O0JISALMOHHBIN CJIOI MPOBO/IA U BEI3BATH MOXAp; yOSAUTECh B HAZIXKHOCTH COCMHEHHUI.
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IIpoBoaa 1OmKHBI ObITH XOPOLIO 3a(MKCUPOBAHBL, U ,KOT/]a BO3HUKAIOT MOTPEOHOCTH B IEpeMEIeHUH Bellei,
nsberaiite pa3pbIBa IPOBOIOB.

* [Tpy OJIKITIOYEHNH CHCTEMBI HATIPSDKEHNE Ha KIIEMMAaX MOXKET TIPEBBIIATh O€30MacHOe U YelloBeKa 3HaUSHHE.
ITpu BBINOTHEHNH MOAKIIOYEHHUS UCTIONIb3YIiTe H30IMPOBAHHbIE HHCTPYMEHTBI U IEPKUTE PYKH CyXUMH.

*» KoHTpoep MoXeT ObITh MOJKITIOYEH K OTHOMY aKKyMyJIsATopy HiH 6aTapee. CieTyrolye omucanus B JaHHOM
PYKOBOJICTBE IIPUMEHHMMBI K CHCTEMaM, HCIIOJIb3YIOIIMM KaK OJHH, TAK U KOMIUIEKT aKKyMYJIATOPOB.

 CneztyiiTe coBeTaM IO TEXHUKE 0E30TACHOCTH OT MPOU3BOIUTENS AKKYMYIIATOPOB.

* IIpu BbIOOpE COCAMHUTENIBHBIX IPOBOIOB Il CHCTEMBI CIIEAYITe KPUTEPHIO, COTJIACHO KOTOPOMY IIOTHOCTD
ToKa He npesbimaeT 4A/MM2.

« [ToxkmounTe KIEMMY 3a3eMIIEHUs KOHTPOILIEPA K 3eMIIE.

2.2 Cnenmdukanusi NpoBoI0B
HpOBoaa U METO/1bl MOHTAakKa J0JIKHbI COOTBETCTBOBATh HAIITUOHAJIBHBIM U MECTHBIM HpaBl/lJlaM SHeKTp()yCTaHOBOK.

BrI60p MPOBOJOB UL ITOAKITIOUCHHS aKKYMYJIATOPA U HATPY3KH JIOJDKCH IPOBOAUTHCS B COOTBETCTBHH C IPOTE-
KaloluMH Tokamu. Hinke npuBenena Tabiiuia XapakTepHCTHK IIPOBOIKH:

Mopnean Toxk 3apsina Tox paszpsina Ceuenne Kadessi K aKKyMyJIsITOpy Ceyenne kabessi K HarpysKe
MPPT2420 20 20 5 MM 5 Mm?
MPPT2430 30 20 6 MM 5 MM?
MPPT2440 40 20 10 Mm 5 MM?

2.3 YcTaHOBKA U NOJAKJIOYEHHE

VAl AR A (R AR D) S IR0 ) I A 4

Al’[peuynpemeuue: omacHOCTh B3pbiBa! Hukorma ne
yCTaHaBJ’lHBaﬁTC KOHTPOJUIEP U 6aTape}0 OTKpPBITOTO TUIIA B
OJTHOM  3aKPBITOM HpOCT‘paHCTBe! He yCTaHaBJ’I"BaﬁTe

Hot air

>150mm | I

KOHTPOJUIEP B 3aKPHITOM IOMEILEHHH, T€ MOXET Hakar-
JIMBAThCA T'a3, BBIEIACMbII aKKyMYJISITOPOM.

A IpexynpeskaeHne: ONacHOCTh BBICOKOIO HAIpsKe-
Hust! DOTOIIEKTPUYECKHE MOIYIIH MOTYT CO3JaBaTh OYCHb
BBICOKOC HANPSDKCHHE DPasOMKHYTOI wenu. OTKiIIOYUTE
[IPOBOJIKY WJIN MPEAOXPAHHUTENb MePe]] MOAKITIOUYCHHEM,
Oy/IbTe OYEHBb OCTOPOXKHBI BO BPEMs IIpOIiecca IOJKIIode-
HHSL.

AHpHMe‘IaHﬂe: IIpu ycTanoBKe KOHTpoJuiepa cleaure
3a TeM, 4TOObI BO3YIIHbIH OTOK HPOXOIMII Yepe3 pajua-
TOp KoHTpoIuiepa. ObecreubTe IPOCTPAHCTBO HE MEHEe

150 MM Kak CBepXy, TaK M CHH3Y KOHTPOJUIEpA, YTOOBI
00ecreYnTh eCTeCTBEHHYI0 KOHBEKLHMIO Ul PacCenBaHHs >2150mm
Tema. Ecim KOHTpomiep yCTaHOBJIEH B 3aKphITOH KOpoO-
Ke, yOemurech, 4TO KOpoOKa oOecredmBaeT HaJeKHbIH

a¢dekT paccerBaHus Tema.

Cold air

IR BB B TR E R IS

PucyHok 2-1. YcraHoBKa H pacceMBaHHUe Teluia
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Ilar 1: BeIGepuTEe MECTO YCTAHOBKH

He yCTaHaBH]’lBaﬁTC KOHTPOJIJIIEP B MECTAX IPSIMOTO COJTHEYHOI'O CBETA, BBICOKOH TEMIIEPATYPBI UIIA IPOHUKHOBE-
HUSI BOJIBI M YOEIUTECH, YTO OKPYIKAIOIIAsk CPEa XOPOIIO BEHTHINPYETCS.

Iar 2: cHaya/ia NOMeCTUTe INIOCKYIO HANIPABJIAIOILYIO B IPABHIILHOE N0JI0JKeHHe, MAPKEePOM 0TMeThTe
TOYKH KpenJieHusl, 3aTeM NpPocBepiuTe 4 0TBEPCTHsI B OTMEYEHHbIX MECTaX, H YCTAHOBHTE BHHTHI.

Ilar 3: ycraHOBHTE KOHTPOJLIep

HaJICHBTC KPETEKHBIC OTBEPCTHA KOHTPOJIJIEPA HA BUHTHI, YCTAHOBJICHHBIC Ha IIare 2.

NJ

Iar 4: npoBoaa
Cnavana OTKPYTHUTE IBa BUHTA Ha KOHTPOJIJIEPE, a 3aTEM HAYHUTE COCAMHECHUE ITPOBOIOB. Yro6sl TapaHTHPOBAaTh
6e30MacHOCTh YCTAaHOBKHU, MbI PEKOMEH/IYeM MPUIEP/KUBATHCS CIIEAYOILETO MOPSAKA MOAKIIOYEHUS IPOBOIOB:

1dAredonmol Munie|?

o— D
o—. [

Tlocne HAJCKHOTO MOJAK/IIOYEHUsST BCEX IPOBOJAOB MUTAHUA MPOBEPHTE MPABUIIBHOCTH IMOIKIIOYEHUS IIOJIIOCOB.
V6enuBIIKCE, YTO HEHCIPABHOCTH OTCYTCTBYIOT, 3aMKHHUTE NPEJOXPAHUTEINb MMM BBIKIIOYATETh aKKYMYJISATOpA.
3aropsrtcst cBeToanoAHbIe HHAMKATOPEL, 1 Ha XKK skpane oTobpasutcs nnpopmarms. Eciu Ha skpaHe He oToOpa-
JKaeTcsi MHPOPMAILHSL, HEMEJICHHO Pa30MKHHTE MPEJAOXPAHHTEINb MM BBIKIIOYATENb H MEPENpOBEPbTe MPABHIIb-
HOCTB HOJZ[KHIO‘ICHHI\/‘I.

Ecmm AKKYMYJIATOp pa60TaeT HOPMAJIBHO, MOJKIIOYUTE COJIHEYHBIC MOIYIIH. Ecnu MHTEHCHMBHOCTH COJTHEYHOTO
CBeTa JI0CTATOYHA, 3arOPUTCS MHIMKATOP 3apsija, U KOHTPOJUIEP HAyHeT 3apsbkaTh akkymyssitop. [Tocne ycnent-
HOT'0 MOJAKJIIOYCHHUSA aKKyMYJIATOpAa W COJIHEYHOI'0 MOIYJIsI MOYKHO IIPOBECPUTH MOIHOCTH HArpys3KH. ZLJ'IH Tomy4e-
HUA HOHOHHHTCHLHOﬁ I/IHqJOpMaL[I/II/[ CM. I/IHqJOpMaL[I/IIO 0 peKuMax pa60TLI 1 onepanusx HarpysKu.

Al'Ipezlyllpe;wlemzle: ONACHOCTb ITOPAXKEHUS JIEKTPUUYECKUM TOKOM! MBI HACTOSATEIBHO PEKOMEHIYeM II0J-

KIIIOYaTh NPEJOXPAHUTENN WM BBIKIIOYATEIN CO CTOPOHBI COJIHEUHBIX MOJYJICH, Harpy3KH M aKKyMyJIsaTopa.
Tlepen moaxmroyeHreM yOeaUTECh, YTO NPEAOXPAHUTETN U BBIKIIOYATEIN HAXOAATCS B PA30MKHYTOM COCTOSIHUH,
49T00BI M30€XKaTh MOPAKCHHS DIICKTPHYECKHMM TOKOM BO BpEMs MOJKIFOYEHHS MPOBOJKH MM HEHNPaBUIBHBIX
JIEHCTBHSX.

Al'lpeuynpem;lem/le: OIACHOCTh BBICOKOTO HampsikeHust! CONHEYHbIE MOLYIIH MOTYT CO3[aBaTh OYEHb BBICO-
KO€ HaIpsDKEHHE Pa3OMKHYTOH Ienu. PasoMKHMTE NpeloXpaHMTeNIb IHepel] NOAKIIOYEHHEeM, U OyabTe O4yeHb
OCTOPOXKHBI BO BPEMsl IIPOLIECCA TOAKIIOUCHHS].

Al’[pe}]ynpemeﬂne: oracHocTh B3pbiBal KopoTKoe 3aMbIKaHHE MOJIIOCOB WM HPOBOJOB aKKyMYJIATOpa MO-
JKET MPUBECTH K B3PbIBY MIH 10Kapy. Beera Oyibre 0cTOpOXHBI B padoTe.
Cnavana TIOAKITFOYHUTE aKKyMYJISATOD, 3aTEM COJIHEYHBII MOAYJIb U, HAKOHEIL], Harpy3Ky. l'[pn TOJKJIFOYECHUHU CHa-
4asa MmoJCOCIHHSINTE «+», a 3aTeM «-».

Aﬂpenynpemueﬂue: KOT/Ia KOHTPOJUIEp HAXOJMTCS B PEXHMME 3apsiia, OTKIIOUeHHe Gartapen OyneT MMETh
HEKOTOpPOE BJIMSHHE HA HATPY3KH IOCTOSIHHOTO TOKA, W, B KPAHHX CIIydasX, MOXKET MPHBECTH K MOBPEKIACHUIO
MOJKIIOYEHHBIX YCTPOHCTB.

Mpumeuanue:

1) TpenoXpanuTe/Ib HJIH BHIKJIIOYATETb B IIeIH AKKYMY.JISITOPHOI 6aTapeH 10.KeH PACHOIAraThesi KAK MOKHO GIHIKe K
AKKYMYJISITOPY, PEKOMEHIyeMoe PACCTOsIHHE YCTAHOBKH He 10/IKHO MpeBbImaTh 150 Mm.

2) Eciu K KOHTPOJLIEPY He MOJKIIYeH AHCT 1ii TaTYHK T Typbl, TeMnepaTypa 6atapen 0y/eT CYHTAThCS
paBHoii 25°C.

3) Ecain B cucTeMe HCIO0JIb3yeTcsi HHBEPTOP, ero HeoGXoIMMo MOAKII0UaTh K akKyMyasitopy. He noakiouaiite ero k pasbe-
MY HArpy3KH KOHTpoJLiepa.
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3. DKpaH ¥ B3auMojaeilicTBHe

3.1 CBeToauoAHbIE HHANKATOPDI

O ﬁ @ HHHHKaTOp WHaukanus Tex T KM 1, KOH'
COTHEUHOTO MOy A MKaLKs TEKYIETO PeXXUMa 3apsia KOHTpoIuIepa

i vy n
axKyMymTOpa HJIMKALHS TEKYIEr0 COCTOSHUS aKKyMYJISITOpa
Hnpaukaro

@ @ u P Wupukauus Harpysku «Bxi/Boikmy
Harpy3Kn
Wunukatop .

A MHuKanus HopManbHOi paGoThl KOHTPOJLIEPA.
HEHUCIIPaBHOCTH

»  WHAMKATOP COTHEYHOT0 MOYJISI:

> HNHauKaTop HEHCNPABHOCTH:

CocTosiHMe HHAHKAIHH I/Il-u]mca'rop HEHUCNPABHOCTH

Brikmouen CucreMa (pyHKIMOHHPYET HOPMAJIbHO

Topur Cucrema HeucpaBHa

3.2 KHonku

HepeMemeHHe BBEPX; TloBbiIeHNE 3HAYCHUS

A Baepx napameTpa
v Iepemewienne Buu3; [loHmKeHHE 3HAYCHUS.
Buuz napamerpa

‘ Bosspar B npezapinyiiee MeHIo (BbIxos 6e3
Hazapn

A v <4 >
COXPaHCHHS U3MCHCHUIA)
’ Bxopx B HOIMEHIO; yCTaHOBUTB/COXPAHUTh © © © ©
IpunaTs

BKII/BBIKII HATPY3KY (B PyYHOM PEXKHME)

Ne CocTosiHue HHAUKAIMA Onucanne Pexum 3apsina
1 I Toput 3apsan MPPT
MeieHHOE MUTaHHE Y cKOpeHHEII 3aps

2| LT LT

(1 ¢ ropur, lc He ropur)

(Boost charging)

OnuHOYHOE MUTaHHE
(Muraer pas B 2 CeKyH/IbI)

TonaepxuBarouuii 3apsi
(Floating charging)

BLICTpOC MHUTaHHUEC
(muraer kaxzasie 0,1c¢)

BeipaBauBatomuii 3apsin
(Equalizing charging)

| _JUUUUUUL

JIBoiiHoe Muranue
(mBaskIbI MHUTAeT pas B 2 )

s | _TUL_TUL_TU1

OTpaHPIl{CHHC TI0 TOKY

6 Beikmouen 3apsj; OTCYTCTBYET

»  HHaMKaTop akKKymYyJsiTopa:

CocTosinne HHIUKAIIMT CocTosinne aKKyMyJIITOpa

Topur HopmanbHoe HanpsikeHHe Ha akKyMyJIsiTope

Menennoe muranue (1 ¢ ropur, 1c He ropur) AKKyMyIATOp T'TyOOKO pa3pskeH

Brictpoe muranue (muraet kaxzsie 0,1c¢) [epenanpsixenne Ha AKB

»  WHaMKaTop HArpy3KH:

CocTosiHne HHANKAIHH Cocrosinne Harpysku

Briximouen Harpy3ka ortkiiroueHa

BricTpoe muranue (muraer kaxzisie 0,1c) TTeperpy3ka/KopoTKOe 3aMbIKaHHE LETN

Topur Harpy3ska GyHKIHOHHPYET HOpMaJIbHO

11

3.3 KK 3xpan u unTepdeiic

AKRyMynaTop

Houb [eHb Moaynb 3apag, Paspapg Harpyska

S = E= G _

flapameTpa
N’
) MPPT ' ' ‘ ' ‘
Cragus (// BOOST ) % c N
PPN FLOAT

\, ' ' ' ' ' E’::’;:::Lﬂ
\ EQUATIZE "ammY ¢ "amm ¢ "amm ¢ fe) kWAh

HanpsxeHune
cucTembl T 12v I 24v @ com * A @ - @ - m akkymynatopa
Hacrpoﬁkw‘ RSJBZ BIuLtooth OwunbKa
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3.3.1 Dkpan 3amycka

Bo Bpems 3amycka 4 nHAMKaTOpa OyIyT MUTaTh II0CJIEA0BATENBHO, TOCIIE CAMOANATHOCTHKH 3aITyc-
tures JXKK skpan 1 oToOpa3uT HanpsbkeHne 6aTapen.

3.3.2 OcHOBHOIi dKpan

Koa owmnbkm

TemnepaTypa KOHTpoANEepa
|

| g N o<

3.4 UnTepdeiic HACTPOWKY pe:KUMA HATPY3KH
3.4.1 Onucanue pe:KUMOB HATPY3KH

KOHTpOHJ'Iep HUMEET IIATh PEIKNMOB pa60TLI HarpysKu. Huxe TIPUBEJCHO OIMMCAHUE!:
13

No | Pexum Ornucanue

Korza conxeunslii cBeT OTCYTCTBYeT, HAIPSHKCHHE HA COJHEYHOM MOJYJIC HIIKE, 4eM
HaNpsKEHUE KOHTPOJISA BKIFOYCHMSA CBETA, W I10CJIEC 3aJCPKKH KOHTPOJUIEP BKIHOYHUT
Harpy3Kky; Korjia nosiBisiercst COMHEUHBIH CBET, HANPSIKCHHE HA COTHEUHOI MaHenn
CTaHET BBIIIC HANIPSKECHUS OTKIIOYCHHSA CBETA, U MOCJIC 3a/ICPKKH BPEMEHHU KOHTPOJIEp
OTKJIKOYMT HArpy3Ky.

0 KonTpouns cBera
(HOYBIO BKJI, THEM BBIKIT)

Korza consedHoro ceera HET, HANPSZKEHUE Ha COJIHEYHOM MaHem HHKE, YEM HaIPSKEHUE
KOHTPOJISI BKIIFOUYCHHS CBETA, U TIOCJIE 3a/ICPKKH BPEMEHH KOHTPOJUIEP BKIIIOYHUT HArpy3Ky.
Harpy3ka Gy}IIC'T OTKIIFOYCHA TTOCIIe pa60Tl>l B TCUCHHE 3aJIaHHOTO MEPHOIa BPEMCHH.

KonTpouns cera +
1~14| xouTposb BpeMEHH
(1~14 yacoB)

B 5TOM pexHMe MoNb30BaTeNb CAMOCTOSTENEHO BKIIOYACT M OTKIIOYACT HATPY3KY MyTeM
Ha)KaTus KHOIKH. BPEMZ CYTOK HC UMECT 3HAYCHHUSA. BTOT PEKHUM NPEAHA3ZHAYCH I
OIIpe/IeNIeHHBIX BUJIOB HArPY30K, @ TAK)KE HCIIONB3YETCs B IIPOLIECCE OTIAKM.

15 | Pyunoii pexum

Hcnonb3yercs ans oTnaakyu cucteMsl. [Ipi HaMHYHN CBETOBBIX CUTHAJIOB HArPy3Ka
OTKIIIOYaCTCs ©e3 CBETOBBIX CHUI'HAJIOB, HArpy3Ka BKIIOYAETCs. rot PEKUM T03BOJISIET
OBICTPO MPOBEPHUTH MPABUILHOCTh CHCTEMBI BO BPEMSI OTJIAIKH COCIHHEHHUI.

16 | Pexum oTnagku

17 HOpMEL]'[LHO BKJIKOUCH- Ha HArpysKy IocCTOsHHO MOAACTCS HAMPSKCHUE, OTOT PEKHUM IMOAXOAUT IS HATPY3KH,
HBINI pexumM Tpebyroweii 24-4acoBOro MUTaHUs.

Hacrpoiika pesxxnma Harpysku

TMonb30BaTenyu MOTyT CAMOCTOSITEIBHO HACTPOUTH PEKUM HArpy3KH, PEXKUM [0 YMOIYAHHUIO - pe-
KUM OTHaKH (cM. «OnucaHue pexxuMoB Harpy3ku»). Criocod HaCTPOWKU PeXKMMOB HAarpy3Ku ciie-

Lly}O].LlHﬁZ Hakmute 1 yaepxusai- [na sbibopa pexxuma Haxmute v yaepxusaite
Te KHOMKY «MPUHATbY HaXKMUTE «BBEPX» KHOMKY «MPUHATLY ANA
Peim Harpyskm ANnA BxojAa WAN «BHU3» COXpaHeHuA 1 BbIXOAa

@ | @ o | @

I.-J:I
5:‘

Haxmute «Hasag» i @

Ans BbIxoaa 6e3
coxpaHeHus !

3.4.2 MeHI0 py4HOro BKJI/BBIKJ HATPY3KH

PyuHoe ynpapieHune AeHCTBYeT TOJIBKO B TOM ClIyyae, €CJIU BKIIOUEH PYUHOH PEXHUM HAarpys3Ku
(15). Haxmute kHOTKY «IIpHHATB» 171 MEPEKTIOUCHNS BKJI/BBIKI HATPY3KH.

3.5 Hactpoiika napaMeTpoB CHCTeMbI

B mo60oM pexkume, KpoMe peXXIMOB 3arpy3KH, HOXKMHTE U yAep)KuBaiite knapumry «[IpuaaTEY,
4TOOBI BOMTH B HHTepdeHC HACTPOUKH TapaMeTpOB.

i
= = | = [
= TR E N e R D L
- =] i @ i 1 o3 -]
HanpsaxeHue cuctembl Bbip: uiee Hanp: Hanpsaxeuwue 3apaga

Tun akkymynatopa

HanpsasxeHue rny6okoro HanpsxeHue Bo3o6HOBAEHUA N
MopaepxwBalollee HanpaxXeHne

0 paspasa 3apaga
= ma -
| S— == | B—
Iy IEIE v < l3 8 v
(AN c. i =
® @ ) ]
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Iocne Bxoxa B untepdeiic HaCTPOKH HaXKMUTE KHONKY «IIpHHSTEY, 4TOOBI NEPEKIIOUNTh MEHIO IS
HACTPOWKH, U HAKMUTE KJIaBully «BBepx» min « BHU3», 4TOOBI YBEINUUTh WM YMEHBIIUTh 3HAYEHUE
rapameTpa B MEHIO. 3ateM Hakmute KiaBuiy «Hazam», 4ToObl BbliiTH (0€3 COXpaHEHHUs apameTpoB),
WM HOKMUTE M yJep)KUBaiiTe KiaBuiry «[IpuHATH», 4TOObI COXPaHUTh HACTPOMKU U BBINTH.

A IIpumeyanune: mocjie yYCTAHOBKH HANPSDKEHHS] CHCTeMbI He00XOQHMO OTKIIOUHUTH H CHOBA
BKJIIOYMTH NTAHNE, HHAYE CHCTEMA MOKET PaGoTaTh M0/l HeHOPMAILHBIM HANPSKEHHEM B CeTH.

KoHTposuiep mo3BoIseT MOJIb30BaTEIsIM HACTPAUBATh [apaMeTPhbl B COOTBETCTBUH C (haKTHUECKUMHU
YCIIOBUSIMH, HO HACTPOHKA MapaMeTPOB AOJDKHA BBIIOIHATHCS MO PYKOBOJACTBOM HpodeccruoHaia,
MHa4e OMIMOOYHbIC MTapaMeTPhbl HACTPOHKH MOTYT NMPHBECTU K TOMY, YTO CHCTEMAa HE CMOXKET HOp-
MasbHO (DyHKIIMOHMPOBaTh. [lonpobHee o mapaMeTpax cM. B Tabnurie 3:

Ne | OrobpakaeMblii MyHKT Onucanue Jlnanaszon napameTpos Ilo yMo1yaHHIO

1| TYPEOF BAT Tun akkyMmyIsTopa Pyunoii/flooded/Sealed/Gel/Li Sealed
2 | VOLT OF SYS Hanpsbkerune cucrembl 12B/24B Auto

3 | EQUALIZ CHG Hanpsbkenne BrIpaBHHBAIOLIETO 3apsijia 9,0~17,0B 14.6 B
4 | BOOST CHG HanpspkeHue yckopeHHOTo 3apsiaa 9,0~17,0 B 144 B
5 | FLOAT CHG HanpsbkeHne mo1epKUBAIOLLEro 3apsiia 9,0~17,0 B 13,8 B
6 | LOW VOL RECT HanpsbkeHne BO300HOBJICHHS 3apsiia 9,0~17,0B 12,6 B
7 | LOWVOL DISC HanpsbkeHune riybokoro paspsiia 9,0~17,0B 11,0 B

Tabauua 3
JKUBAHHUE CUCTEMbI

. DYHKIWHU 3a1IUTHI M O

4.1 ®yHKUUHU 3aHUThI

- BogoHenpoHuuaemslii

CreneHs mbuie- BIaroctoikoctu: Ip32

: 3au1uTa OT NPEeBbIIICHUSA BXOHHOﬁ MOIIHOCTH

KO]’I[EI MOIITHOCTBh COJTHEYHOI'O MOZYJIS NMPEBBIIIACT HOMHHAIBHYIO MOIMHOCTb, KOHTPOJUICP OrpaHHYNBACT MOII-
HOCTb MOJYJISI B COOTBETCTBMU ¢ HOMMHAIBHOM MOILIHOCTBIO, YTOOBI NPEJOTBPATUTD YPE3MEPHO OOJIbIINE TOKH,
CI0COOHBIE NOBPEAUTH KOHTPOJLIEP.

* 3amuTa 0T 06PATHOTO MOAKIIOYEHHSs (IePEeNnoII0COBKH) AKKYMYJISITOpa

Ecnun AKKYMYJIATOP TIOAKIFOYEH HENPaBHIIBHO, CHCTEMA HE SapaGOTaeT, YTOOBI 3alATATE KOHTPOJIEP OT CrOpaHusl.

: 3allll/lT2| OT NOBBLIIIEHHOT0 HANPAKEHHUSA HA COJTHEYHOM MoOayJs1e

Ecnun HaIpsHPKEHHUE Ha BXOJIE CO CTOPOHBI COJIHEYHOI'O MOIYJISA CIWUINKOM BEJIMKO, KOHTPOJUIEp aBTOMAaTH4YCCKH
OTKJIFOYUT MOAYJIb.

: 3au1uTa OT KOPOTKOI'0 3aMbIKAHUS HA CTOPOHE COJIHEYHBbIX MO[lyﬂeﬁ

Ecnn kopoTKoe 3aMbIKaHHE Ha BXOJIE CO CTOPOHbI COJIHEYHOIO MOJIYJIsl, KOHTPOJLIEP OCTAHOBUT 3apsi/IKy, U KOrja
npo6iaeMa KOPOTKOTo 3aMbIKaHUs OyIeT UCIIpaBIIeHa, 3apsi/iKa aBTOMATHYECKH BO30OHOBHUTCS.

- 3a1uTa 0T 06PATHOIO NOJAKJIIOYEHHSI COJTHEUHOI0 MOYJIst

Korna conHe4HbIit MOIYJIb HOJKIIIOUESH HEMPAaBHIBHO, KOHTPOILIEp He OyzaeT paboTath, 1 KOrjaa npobiema coenu-
HeHus OyzieT pellieHa, HopMallbHas paboTa BO30OHOBHTCSL.

- 3amImMTa 0T meperpysKn

Kor;:[a MOIIIHOCTh HArPY3KHU MPEBbINIACT HOMUHAIBHOE 3HAYCHUE, BKIIFOYACTCS 3aIUUTHAA 3a/I€PIKKa.

- 3alMTa 0T KOPOTKOr0 3aMbIKAHHUS HATPY3KH

Korna Harpys3ka KOpOTKO 3aMKHYTa, KOHTPOJUIEp OBICTPO M CBOEBPEMEHHO OTKIIOUYaeT ee. IlomsITaeTcs cHOBa
BKJIIOYUTD HArpy3Ky HOCie 3aepKKU. 3alUTy MOXET cpabaThiBaTh 10 5 pa3 B JIeHb.

- 3ammTa 0T 06pPaTHOrO 3apsia HOYBI0

Ora QyHKIHS 3aIUTH MOXET 3P (DEKTHBHO IPEeTOTBPAIIATh Pa3psy 6aTaper depe3 COMHEUHYIO aHeIb HOUBIO.

- MosiHMe3amuTa.
- 3ammMTa OT Heperpesa.
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Korna Temneparypa KOHTpouiepa IpeBbIIAeT yCTAHOBICHHOE 3HaY€HHE, OH YMEHBUIUT TOK 3apsjia WM NpeKpa-
THT 3apsaa. CM. AnarpaMMy HIDKe:

MoluHocTb
3apaga, %
100%
95%
85%
80%
75%

'
=]
R

0 65 66 67 68 69 7071727374 7576 77 78 79

Temnepatypa, °C

4.2 Obciy:KuBaHHEe CHCTEMBI

+ YTo0Bl BCeraa MOJICP)KUBATh IIPOU3BOUTEIBHOCT KOHTPOJLIEPA Ha ONTHMAIBHOM YPOBHE, MBI PEKOMEHIYEeM
JIBA3KJIbI B TOJI TIPOBEPATD CJICAYIOIINE ITyHKTBI.

+ Y6emuTech, 4To BO3MYIIHBIH TOTOK BOKPYT KOHTPOJUIEPA HE 3a0JIOKMPOBAH M YIAJINTE IPSI3b WK MyCOp C PagHaTopa.

+ TIpoBepbTe, HE MOBPEKJICH JIM KAKOH-JIMOO OTKPBITHIN MPOBOJ M3-3a BO3JCIHCTBHS COIHEUHBIX JIydeil, TPEHHUS C
JPYTHMH COCEIHUMH OOBEKTaMM, CyXasi THHIIb, TIOBPEKICHUS HACEKOMBIMM MM TPBI3YHAMH H T.JI. YCTpaHsiiTe
WITH 3aMEHSIHTE MOBPEXICHHBIEC SJIEMEHTBI, KOTJ[a 5TO HEOOXOANMO.

+ Ybeaurech, 4TO MHAUKATOPBI OTOOPAXKAIOTCS B COOTBETCTBUH ¢ (DYHKIIMOHMpPOBAaHHEM yCTpoiicTBa. OOparuTe
BHUMAaHHE Ha JI00ble HEMCIPABHOCTH WIIM OTOOpa)kaeMble OMIMOKM M IIPH HEOOXOIMMOCTH HpEINpHHHMANTEe
KOPPEKTUPYIOLIUE MEPHI.

- IIpoBepbTe BCe KJIEMMbI DJIEKTPOIPOBOIKH HA NPEIMET JII00bIX MPU3HAKOB KOPPO3HH, HOBPEXKICHHS H30JIALHIH,
reperpesa, CropaHusi / 06eCliBEYMBAHUS U IIOTHO 3aTSHUTE KIGMMHbIC BUHTBI.

- IIpoBepbTe, HET JIM IPSA3M, THE3IAIMXCS HACCKOMBIX HIIH KOPPO3UH, M IIPU HEOOXOAMMOCTH OYHCTHTE UX.

A TIpenynpesieHne: onacHOCTb MOpakeHUs1 djleKTpuyeckuM Tokom! Ilepea BbINoJHeHMEeM BbILIEYKa-
3aHHBIX NMPOBEPOK WJIH ONepalMii Bceraa cieuTe 3a TeM, YTOObI BCe J1eMeHThl MUTAHUS KOHTPOJIepa
OBLIIH OTKJIIOYEHBI!

4.3 OToGpakeHne HEHCIPABHOCTEH M MPeXYIp esKIeHHI

Ne | Koa omudxu Onucanne CBeToHOAHAS MHAHKALHS
1 EO Her neucnpaBHOCTE#H WuaukaTop ommbKy He TOpUT
o MeUIeHHO MHTaeT HHMKATOp aKKyMy-
2 El T'yGokuii pa3psi akkyMysTopa JIATOPA, TOPHT HHMKATOP OLIHGKH
BBICTPO MUraeT HHANKATOP aKKyMyJISITO-
3 E2 TlepenanpsikeHre CUCTEMBI DA, TOPHT HHIMKATOp OLIHGKHA
4 E3 IIpenynpesx/ieHre o HU3KOM 3apsijie Wuaukarop omubKu roput
BBICTPO MUraeT HHANKATOp HATPY3KH,
5 E4 KopoTkoe 3aMbIKaHHE LETH Harpy3Ku TOPHT HHIMKATOp OIIHGKH
BBICTPO MUraeT HHANKATOp HArPy3KH,
6 E5 Ieperpyska TOPUT HHMKATOP OIIMOKH
7 E6 Ileperpes kKoHTpoOIIEpa WHaNKaTOp OMUOKH rOPUT
8 E8 Ileperpy3ka COJHEYHOTO MO Wuaukatop omubKu roput
9 E10 Ilepenanpsbkenue Ha MOTyNIe WHanKaTop OmMmOKN TOPHT
10 El14 HemnpaBuipHOE MOAKIIOYEHUE MOYJIS Wuaukatop ommbKu roput
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5. Texunuyeckne mapaMerpbl

5.1 DiieKTpUYECKHE NapaMeTPbl

TMapamerp 3HavyeHne

Mozens MPPT2420 ‘ MPPT2430 ‘ MPPT2440
Hanpsoxenue cucteMsl 12B/24B aBTOMaTHYECKH

Ilorepu 6e3 Harpysku O10,7 no 1,2 Br

Hamnpsbkenue akkymysstopa Or91035B

Makc. HanpsHKEHHE COJTHEUHBIX MOZYJICH 100B (+25°C); 90B (-25°C)
ﬁg&r:{agg:nﬂanpnmeunn IOHCKA MaKC. 2B ~75B

Makec. Tok 3apsja 20A ‘ 30A ‘ 40A
Makc. TOK Harpy3Ku 20A

Makc. eMKOCTh €eMKOCTHOW Harpy3ku 10000mkd

M vomsoens comennx woryaen | SSRUEE | GORTRY| SRER
KII/I npeoGpazoBanust <98%

KIIJ] MPPT >99%

TemrieparypHasi KOMIIEHCALUS -3MB/°C/2B (110 yMOI4aHuUIO)

CrereHb 3alUThI KOPITyca 1P32

Bec 1,4xr ‘ 2kr ‘ 2Kr
KomMyHMKalMOHHBIH OPT RS232

BbicoTa Hax ypoBHEM MOpst <3000m

Pazmeps! 210 x 151 x 59,5Mm ‘ 238 x 173 x 72,5mm ‘ 238 x 173 x 72,5mm
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5.2 IlapamMeTpbl AKKYMYJIITOPA IO YMOJIYAHHUIO (apaMeTpl, yCTAHOBICHHBIE B IPOrPAMMHOM 0GeCTIeHeHIH)

Ta61Mua napamMeTpoB /1151 Pa3/IMYHbIX THIIOB faTapeii

OTkphITasg Juruenas JInanmazon
Tun nanpsikenus\Tun 6aTapen VRLA GEL CBHHIOBO- (Li) py4HoOii
KHCJIOTHAsI HACTPOIKH
OTKIIIOYaroIIas BEIMYKMHA IepeHa-
——— 16,0B 16,0B 16,0B - 9~17B
Bripasanparoniee (Equalizing) 14,6B -- 14,8B -- 9~17B
3apsa (Boost) 14,4B 14,2B 14,6B 14,4B 9~17B
Tomnepxusatomee (Floating) 13,8B 13,8B 13,8B - 9~17B
Bo3zo6HoBienus 3apsaa (Boost
return) 13,2B 13,2B 13,2B - 9~17B
Bo3o6HoBiIeHNE 3apsiaa npH riry6o-
koM paspsize (Low-voltage cut-off 12,6B 12,6B 12,6B 12,6B 9~17B
return voltage)
TIpenynpexaeHie 0 HU3KOM 3apsiie N ~
(Under-voltage warning Voltage) 12,08 12,08 12,08 9~178
OTKIIIOYCHHE TIPH HU3KOM 3apsiie
(Low-voltage cut-off Voltage) 11,1B 11,1B 11,1B 11,1B 9~17B
IIpenen paspsiaa (Discharging limit
voltage) 10,6B 10,6B 10,6B - 9~17B
3ajiepiKKa BBIKIIOUEHHs! IPU Iy 60- 5c 5c 5c - 1~30¢
KOM paspsizie
TIpo10IKUTEIBHOCTD BBIPABHUBAIO- 120
1wero 3apszia MuHYT -- 120 munyT -- 0~600 MuHYT
TleproIMYHOCTE BBIPAaBHUBAIOIETO . . . 0~250 nHeit
3apsa 30 nueit 0 nHeit 30 nueit - (0 - otk)
120 120 10~600
TIpoaoinKuTeIbHOCTD 3apsijia MHHYT MHHYT 120 MunyT - MHHYT

IIpu BbIGOpE PY4HOH HACTPOWKHM THI aKKYMYJISATOPA JIOJDKEH OBbITh MHIMBHIYAIIHO HACTPOEH, U B 3TOM Cily4ae
TapaMeTPhl HAIIPSKEHUS 110 YMOJIYaHHIO COOTBETCTBYIOT mapaMeTpam repMeTHquﬁ CBHHHOBO-KHCHOTHOﬁ 6&Ta-
pen. ITpu M3MEHEHHUHU TAPaMETPOB 3apsijia U pas3psijia aKKyMyJsiTopa He0OX0MMO COBIII0IATh CIIeLy olee IIpaBu-
JI0:

Over-voltage cut-off voltage > Charging limit voltage 2 Equalizing voltage > Boost voltage 2 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 2 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'padux rdbdhexkTHBHOCTH TIP

DA30BAHUSA

6.1 D¢ dexTHBHOCTH Mpeodpa3oBanusi 12-BoJILTOBOM CHCTEMBI

MPPT 12V conversion efficiency (12v battery)
. 96%
2 95% —
S0 | —— T
£ gy
T 92% |
E 91% 75 Vi
T 90% -
i
38%
87% -

20 Vep

550 525 500 475 450 425 400 375 350 300 250 200 150 100 50

Output power (W)
6.2 D¢ dexTHBHOCTH Npeodpa3oBaHus 24-BOJbTOBOM CHCTEMBI

MPPT 24V conversion efficiency (24V battery)

. 50 Vmp \
60 Vmp

75 Vap
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TaGaputsr: 238x173%72,5Mm
Mownraxusie otBepetust: 1 80x 147mm
Juamerp orBepcTit: 3mMm

Kabeb: Makc. 8Mm?
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MPPT2420
TaGaputsr: 210x151%59,5mMm
MowuraxHsle otBepeTus:154x131Mm

JluameTp oTBEpCTHiA:3MM
Kaberns: Maxc. $Mm?
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TAPAHTUMHBIN TAJIOH

TapanTtus Ha xonTposiep cepun MPPT cocrapyser 2 roja.
TapanTtus peanusyercs B COOTBETCTBUH C (eJepabHBIM 3aKOHOIATENbCTBOM PO.

Mojiens KOHTpoJIEpa [ ]

[ « » 20_r. ]

Cepuiinblii HoMep [ ]

Jlara npoaxku

C ycnoBHAMH IapaHTHH M NIPABUIAMH SKCILTYaTalluk 03HAKOMJICH

[ J | ]

®.N.0. Moanuch
IIponaser
[ J { J i
®.1.0. Moanucn
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