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PykoBOACTBO 10 3KCIIyaTallMKH

Mopeasn: Tracer1215BN / Tracer2215BN
Tracer3215BN / Tracer4215BN

** Hanpsi>xeHre MaccuBa He JIOJKHO MPEBBIIIATh MAKCUMaIbHOE BXoHOe PV HampsikeHue.
OOparuTech K JOKYMEHTALMU COJIHEYHOTO MOJAYJISA, YTOOBI OMpPENETUTh CaMO€ BBICOKOE
HanpspkeHne MaccuBa Voc (HampsbkeHUE pa3OMKHYTOM IIeTH), ONpefeiEHHOE MO0 camMou
HU3KOM 0’KMJAEMOU TEMIIEPATYPE OKPYKAIOLIEH CPEIIbI ISl PACIIOI0KEHUS CUCTEMBI.
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1. Uudopmanus no 6e30macHOCTH

JlaHHO€ PYKOBOJCTBO COACPIKUT BaXKHBIE MHCTPYKIIMU MO OE30MACHOCTH, MOHTaXKY U AKCIUTyaTalllH JUIs
KoHTpoJuiepa Tracer-BN.

CJ'ICI[YIOI_HI/Ie CHUMBOIJIBI UCITIOJB3YIHOTCA B JaHHOM PYKOBOACTBE IJIsA 0003HaYeHU IOTCHIMAJIBHO OITaCHBIX
yCJIOBI/Iﬁ HJIM OTMCYATh BAXXKHBIC MHCTPYKI MU 110 TCXHUKE 0e30I1acHOCTH.

BHUMAHMUE: Yka3pIiBaeT HAa NOTEHUHAJILHO OIMIACHOE COCTOSIHHUE.
ByabTe npeneJibHO OCTOPOKHBI IPH BHINOJHEHUH ITOM 3a1a4M.

OCTOPOXHO: Yka3piBaeT HA BAXKHYIO IPOLEAYPY A 0€30MaCHOM ¥ MPABUJILHOM
& padoThI KOHTPoOJLIEpPA.

INPUMEYAHHUE: Yka3piBaer Ha npoueaypy Wid (QyHKIHIO, KOTOpPasi BaKHA s
W 0e30macHOil M NPaBUJIbHOI padoThHI KOHTPOJLIEpA.

O6mas uHpopmanus o 6€30MaCHOCTH

* [IpounTaiiTe Bce HHCTPYKIMH U PEAOCTEPEIKEHUS B PYKOBOJICTBE MEPE]] HAYAJIOM YCTAHOBKH.

» Tam HeT yacrtel, 0oOCIy)XKMBaeMbIX Toyb30BatTesieM cepun Tracer-BN. He pasOupaiite u He mbITalTeCh
CaMOCTOSITEIIbHO PEMOHTHPOBATH KOHTPOJLIEP.

* OTKITIOYUTE COMTHEYHBIN MOAYIb U MPEAOXPaHUTENEH / BRIKIIOYATENN PsJIOM ¢ OaTapeel mepes ycTaHOBKON
WJIM HacTpolkou cepuu Tracer-BN.

* YCTaHOBHUTE BHEUIHUE NMPEAOXPAHUTENHN / BBIKITIOUATENH, KaK TpeOyeTcs.

 He nmomyckaiite nomnaganus BOJIbl B KOHTPOJLIED.

* Vbemutech, 4TO IIEKTPUUECKUE COEAMHEHHUS 3aTSHYTHI, 4TOOBI M30€kaTh YPEe3MEPHOr0 HarpeBa OT
HETUIOTHOTO COCIMHCHUSI.

2. OcHoBHasi HH(pOpPMALUS
2.1 O630p

brnaronapum Bac 3a BeIOOp KOoHTpoOJUIepa cepun Tracer-BN, KoTopsiil mpecTaBiseT nepeaoBble TEXHOIOTHH
Halen KOMIIaHUH. XapaKTepUCTUKY MPUBE/ICHBI HUKE:

* 12B / 24B aBT0 BBIOODP WJIM MOJIB30BATEIBCKOE 3HAUEHHE.

* OTiinyHag TemooTAa4a. JInToi Kopryc-paauaTop oodecrednBaeT Xopoliee oXIaKAeHue.

* [TepenoBas Texnonoruu MPTT ontumusupyer ucnons3oBanue conHednoi cucreMbl. KITJ[ — mo 98%.

* brictpas GnokupoBka Touku MP obecnieunBaet Bbicodaiinyto 3pPeKTUBHOCTb OTCIASKUBAHUS 99%.

* [[Inpoko ucrosnb3yercs: aBTO pacro3HaBaHUE JE€Hb WINA HOYb.

* Heckomnbko c1toco0oB yIipaBieHHst Harpy3Kou, IS yI0BJIETBOPEHHsSI pa3IMYHOIo CIpoca.

* [Tognepxka 4 tunos akkymysstopos: Sealed (AGM), GEL, Flooded (OKuakocTHBI#), MOIB30BATENb.

* TemneparypHas KOMIIEHCALK 3apsijia — yBEeJIMUEHHE CPOKa CIIy>KObI OaTapeu.

* 3aIIMTHI. OT IIEPErpeBa, Nepe3apsaIki, KOPOTKOTO 3aMbIKaHMsl, IEPETIOIOCOBKH, IIEPErPY3KH.

* [Toxcu€r Tekymiei MOLUTHOCTH ¢ (PYHKIMEH 3anmucu yJoOHO Ui MPOBEPKHU JAHHBIX KaXKJIbI I€Hb, KaXIbIi
MECSI] ¥ KaXKJIbIi TOJI.

* RS-485 mnopT ¢ moaepkKoii CTaHIapTHOTO OTKpBITOro mpotokona Modbus.

* C nomo1pko nporpammuoro obecnedenus A [IK u BeinocHo# nanenn MT50 ynoOHO B peskume peanbHOro
BPEMEHM NPOBEPATH JaHHBIE U YCTaHABJIMBATh [1apaMeTPbl KOHTPOJUIEPA.

* [lognep>xka 0OOHOBIIEHUS TIPOIIUBKHY.

Kontpomnep cepun Tracer-BN s aBToHOMHOM cONHEYHOM cHCTEMBI. YIPaBIsSeT 3apsSAOM U Pa3psioM
6arapen. KoHTposiep uMeeT HHTEIUIEKTYalbHBIH alrOPUTM OTCIIEKHUBAHHS, KOTOpask MaKCHUMHU3HPYET
SHEPTHIO U3 COJIHEYHOTO (DOTOIIEKTPUUECKOTO MOIYJIS U 3apsikKaeT akKyMyJsiTop. B To xe Bpemst, pyHKuus
OTKJIFOUCHMsI 110 HU3KoMy Hanpspkenuto (LVD) nmpenoTBpaTut upe3MepHoi paspsi Oatapeu.

ITporiecc 3apsima Oarapen OBLT ONTUMHM3MPOBAH JUIl TPOJUICHUS JKU3HUM OaTraped W TOBBIIICHUS
MIPOU3BOIUTENILHOCTH cUCTeMbl. KOMIUIEKCHAs caMOAMAarHOCTHKa U (DYHKIIUHM JIEKTPOHHOMN 3alllUTHl MOTYT
MPEJOTBPATUTh MOBPEXICHUS OT OIIMOOK YCTaHOBKHM M cOOeB cucTeMbl. KpoMe TOro, KOHTpoJUiep cepuu
Tracer-BN umeer unrepdeiic RJ45, no3Bosstomuii 001eHe ¢ TOMOTHUTENIEHBIM 000pYIOBaHUEM.

Xotst koHTpoJuiep cepuu Tracer-BN oueHb mpoct B HacTpolike M HCHOJIb30BaHUM, IMOXKalylcTa, He
TOPOIUTECH, TPOUTUTE UHCTPYKIUIO MO AKCIUTYaTallMK U O3HAKOMUTHCS ¢ KOHTPOJIJIEPOM. DTO IIOMOKET BaM
B IIOJTHOM Mepe UCIOJIb30BATh BCE (DYHKIMH U YITYUIIUTh CBOIO COJTHEUHYIO CHCTEMY.
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Figure 2-1 Tracer-BN Series Characteristics

1 - Papuatop. JInToi amtoMUHUEBBIN paauaTop /Uisd 0TBOJIA TEIJIa KOHTPOJLIEpa.

2 - Unaukatop 3apsaku. [lokassiBaeT, 3apspkaeTcs Oatapest Wi HeT.

3 - Ungukarop O6arapeu. [TokaspIBaeT CTaTyc 3apsiiki.

4 - Knonka. [TogkmroueHre Harpy3Ku BKJI / BBIKII B PyYHOM PEKHUME M «OYUCTKA» HEUCIIPABHOCTEH.

5 - Ilopr nmatumka temmepatypsl. [lonkimoynTe MUCTAaHIMOHHBIA JAaTYUK TEMIEPATyphl JUIS U3MEPEHUS
TeMIIepaTypbl OKPYKAOIIEH cpesbl U yuETa TeMIepaTypHO KOMIICHCAIMH TIPH 3apsiIKe U pa3psijiKe.

6 - KiieMMBI COJTHEUHOTO MOJTYJISL.

7 - KniemMbl akkymynsTopa.

8 - KirlemMBI Harpy3Ku.

9 - Topt RS-485 (untepdeiic RI45). Crszb ¢ [TK nnu MT50 mis morutoprara win ooHosnenus [10.

2.2 JlonoTHATEJIBHBIE aKceccyaphbl

1) JucranumonHblil natyuk Temieparypbl (Moaenb: RTS300R47K3.81A). HM3mepeHue Temieparypebl
Oarapen Uil yu€Ta TeMIepaTypHOH KOMIIEHCAI[MM MapaMeTpOB YIpaBJICHHUs, CTaHAapTHas JUIMHA Kalens
coctasnsieT 3 M. [Tojkitouaercs k mopTy (IATHII) HA KOHTpOJLIEpe.

[Mpumeuanue: npu otkmoueHun RTS, Temneparypa 6arapen Oyner cuntaThest paBHO# 25°C.

2) Jluctannuonnsiit mynst MT50. IudpoBoii mpubop moka3sBaeT OMEPATHBHYIO HH()OPMAIHIO CHCTEMBI,
OIMUOKN M pe3yibTaThl camoauarHoctuku. Mudopmarus, otoOpakaemas Ha XK mucrimee ¢ moacBeTkoit
JIETKO 4MTaeTcs, a OOJbIIMEe KHOIKH JENIal0T MEepeMEelIeHHe M0 MEHIO JIETKUM. MOXeT ycTaHaBIMBaThCS
3armoUnIIo B cTeHe win pame. MT50 (cTtanmapTHast Bepcusi) MOCTaBIIsIeTCs ¢ kabenem ummHON 2Metpa. MT50
coenunsiercs ¢ Tracer-BN unrepdeiicom RJ45.

3) Cymep mapamerpuueckuii mporpammep SPP-01. MoskeT peann3oBaTh HPOrPAMMHUPOBAHUE OTHHM
Ha)XaTHeM, KOTOPOE MOAXOIUT JIJIsl MaCCOBOM HACTPOUKH KOHTPOJUIEPOB B MPOEKTAX.

4) USB - RS-485 (Mogens: CC-USB-RS485-150U). Kabenb-iepexoiHIK, HCITOIb3YETCS 1T MOHUTOPHHTA
KOHTpOJUIEPA B CETH C UCMOIb30BaHUEM IIporpaMMuoro obecreuenus miist [TIK EPSolar Station u ooHoBIeHUS
npomuBky. JymHaa kadens 1,5 M. [loakmouaeTcs k 9-My MOpPTy KOHTPOJLIEPA.



3. UHCTpPYKUMHU 10 YCTAHOBKE

3.1 O0mue yka3zaHusi 10 yCTAHOBKeE

* bynpre O4YeHb OCTOPOXXKHBI IpU paboTe ¢ akKymyisTopamu. HaneBaiite 3amuTHble ouku. Vmelite B
HAJIMYUU IPECHYIO BOJY JUISI MBIThSI 4acTel Tella KOHTAKTUPOBABLINX C aKKYMYJISTOPHON KUCIOTOM.

* crionb3yeT N30JIMpOBAaHHBIC MHCTPYMEHTHI U M30eraiiTe pa3MenieHusl MEeTAIUTMYECKUX TPEIMETOB BOJIM3H
Oarapeii.

* BspeiBoonacHble Tra3bl MOTYT MPUCYTCTBOBAaThH BO BpeMsl 3apsaku Oarapen. bynpTe yBepeHbl B
JOCTaTOYHOCTU BEHTUJISILIUH.

* OcnalyieHHbIE COCUHEHUS W/WIH KOPPO3HS MPOBOJOB MOXET MPUBECTU K PE3UCTHBHBIM COCAMHCHHUSIM,
KOTOpbI€ TIUIABAT M3O0JLMIO TMPOBOJOB, BOCIUIAMEHSIOT OKPYXKAIOIIMEe Marepuaibl. YO0eauTech B
HaAEKHOCTH 3aTSHDKKU COCUHEHUM M MCTIONB3YUTE 3aKUMBI JIJIsl KpEIUIeHUs Kabenel u mpenoTBpanianTe
UX OT MMOKAYMBAHUS B MOOMJIBHBIX MPUIIOKCHUSX.

* Ucnonp3yiiTe repMeTHUHbIE aKKYMYJISTOPBI TOJIBKO MO TPEOOBAHUSAM MHCTPYKIIMU HA KOHTPOJLIEP.

* K tepmunanam OaTapen MOryT ObITh MOAKJIIOYEHBI oJHA Oartaped win OaHk Oarapeil. Crnenyromue
MHCTPYKIIMU OTHOCATCS K OJHOM OaTapee, HO MOApa3yMeBaeTcs M rpymia daTapei.

* BriGupaiite cuctreMHble Kabelnu B COOTBETCTBHHU C MJIOTHOCTHIO TOKA 3A/ MM2.

3.2 MoHTaXK

L2V or 24V

1. lMoakmrounTe 000pPYIOBaHHE K KOHTPOJUIEPY 3apsaa B MOCIEI0BATEILHOCTH, KaK TIOKa3aHO BhIIIIE, YIS
ocoboe BHuMaHue Ha "+" (kpacHbIN) U "-" (YepHBIN).

2. Tlocrie ycTaHOBKHM MPOBEPHTE HHINKATOP OaTaper Ha KOHTPOJUIEPE, OH JIOJDKEH OBITH 3e1¢HBIM. Eciii OH He
3eJIeHbIN, 0OpaTUTECH K TJIaBe 5.

3. Hpe,Z[OXpaHI/ITCJ'H: 6aTapeI/I JOJIKCH OBITh YCTAHOBJICH KaK MOKHO OJIMIKE K 6aTapee, HACKOJIBKO 3TO
BO3MOXHO. PCKOMCHI{YCMOG PACCTOSIHUEC HAXOAUTCA B IMPECACIIaX 150 mmM.

I DOPUMEYAHME: Npu orkmouennn RTS, Temneparypa
OaTapeu OyayT cuuTarbcs paBHoi 25°C.



4. DkcmiryaTanus

4.1 MPPT Texnoaorus

Tracer-BN ucnonbs3yeT TEXHOJIOTHIO OTCIICKHUBAHUS TOYKHM MakcuMmaibHOM MmoiHoctd (MPPT), uToObI
W3BJICYb MAKCUMAIBHYIO MOLTHOCTH OT COJTHEYHOTO MOAYJIS. AJITOPUTM OTCIICKUBAHUS SIBIISICTCS MIOJTHOCTHIO
ABTOMATUYECKUM U HE TPEOYET peryJIHMpPOBKH MOJIb30BATEII.

e [ToBLILIIEHNE TOKA

Bo mHorux ciygasx, texaonorust MPPT Oyner "moBeimaTs" colHeUHBINH TOK 3apsina. Hampumep, cuctema
MOXET UMETh & aMIlep TOKa OT CoJIHeUHbIX MojayJiel B Tracer-BN u 10 amnep 3apsiaHoro Toka k Oarapee.
Cepus Tracer-BN ne co3naet Tok! bynbre yBepeHsl, uto MoutHocTh B Tracer-BN siBisieTcst Takoi e, Kak U3
Tracer-BN. IlockoyibKy MOIIHOCTb SIBJISI€TCSI IIPOM3BENEHUEM HalpspkeHus U Toka (BoasT * Amiep),
CIPaBETHBO CIEIyomIee *:

(1) momaocTh B Tracer-BN = mormnocts u3 Tracer-BN
(2) Bonmsr B x AmMnep B =Bonbrer U3 X Ammnep U3

* TIpu ycnmouu 100% sddexruBHOCTh. Ha camMom niene, moTepu B MPOBOAKE U MPE0OPa30BaHUs CYIICCTBYET.
Ecin Vmp (HanpsbkeHue MaKCHUMajdbHOM MOIHOCTHUCOJIHEYHOTO MOJIYJS 3HAUUTEIbHO OoJsblle, 4eM
HanpsbKeHue 6arapeu, To TOK 6arapen J0JKeH ObITh IPONOPLUOHATIBHO OO0JIbIIE, YeM BXOAHOH TOK, TaK YTO
BXOJl U BBIXOJ MOUIHOCTU cOajaHCHUpoBaHbl. YeM Ooiblie pa3HHIA MEXKIY MaKCUMAJIbHBIM HAIPSKEHUEM
NUTAHUA U HapsDKeHUe O6atapeu, TeM O0JIblIe YCUIICHHE TOKA.

* [IpeumMy1IeCTBO N0 CPABHEHHUIO C TPAAMIHOHHBIMH KOHTPOJLJIEpAMU

TpaguionHble KOHTPOJIEPHI MOAKIIOYAIOT COMHEYHBIH MOAYJb HEMOCPEACTBEHHO K aKKyMYJISTOPY MHpHU
3apsiaKe. ITo 00yCIOBIEHO padOTOM COTHEUHBIX MOYIIEH B TMana3oHe HaNpsHKeHUH Hike Vmp monyns. B
cucreme 12B Hampumep, HampspkeHue OaTtapeum MoxeT BapbupoBatbes oT 11-15Vdc, o Vmp monpyns
00BIUHO cocTaBigeT okoio 16 umu 17B.

Pucynox 4-1 moka3piBaeT THIOBBIE 3aBUCHUMOCTH TOKA U MOIIIHOCTH MOAYJs (cucT.12B) oT HanpshkeHus.

o Kafbiry
Vaknge Hangy [T

CURRENT

p

Pucynoxk 4-1

Vmp 3T0 HamnpsKeHUe I1ie NPOoU3BeIeHHE TOKA U HaPsHKeHUs (aMIIepXBOJIbT) SIBISETCS BeIHYaiuM, TouKa
HaxoAuTcs Ha "KoJeHKe' KPUBOW COJIHEUHOTO MOXYNs, Kak mokazaHo Ha Pucynke 4-1. TpamuinuoHHbIE
KOHTpOJIJIephl He paboTaroT Ha VMp COTHEUHBIX MOIYJIEH, SJHEPTUsl TPATUTCS BIIYCTYIO, BMECTO TOTO YTOOBI
ObITh HCIIOJI30BAaHHOM Ui 3apsAaku Oarapeid M TNHUTaHUs Harpy3ku. Yem Oosblie pasHHLA MEXITY
HanpspkeHueM 6araped 1 Vmp Moaysisi, TeM OOJIbIlie S3HEPTUH TPATUTCS BIYCTYIO.

Tracer-BN Bcerna 6yner padotats Ha VMP B pe3yabTaTe 4ero MEHbIIE MOTEPU SHEPTHH 10 CPABHEHUIO C
TPAAUIIMOHHBIMA KOHTPOJIJIEPAMH.

* YcaoBusi, orpannyuBaiomue dpdexkrusHocrs MPPT

Vmp COJHEYHOrO MOIYNS YMEHBIIAETCS MO0 MEPE YBEIHUYEHHUs TeMIEepaTypbl MOAyAs. B oueHb kKapKyro
noroay, Vmp MOXKeT OBbITh ONMM3Ka WM JaX€ MEHBIIE HaANpsOKEHUS aKKyMyasTOpHOW Oarapeu. B aroif
cutyar 3QpexktuBHOCTE MPPT-koHTpoIepa MOXKET OBITh HUXKE IO CPABHEHHUIO C TPAAUIIMOHHBIMH
KOHTpoJuiepamMu. TeM He MeHee, CUCTEMBbl C MOIYISIMH, YbE HANpPsDKEHUE TOpPas3lo BBIIIE HOMHUHAIBHOTO
HanpsDKEHUST aKKyMyJsTOpHOW Oarapeu, Bcerma Oyaer uMeTh Vmp Oousbllie, YeM HamnpspDKEHHE
aKKyMyISITOpHOH Oarapen. Kpome TOro, 3KOHOMHS Ha MPOBOJAKE B CBS3H C COKPAIICHUEM COJTHEYHOTO TOKa
nenaet npuMeHenue MPPT-koHTposiepa BEITOJHBIM ke B YCIOBHSIX KapKOTo KJIMMaTa.
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4.2 Uapopmanus o 3apsiie akKyMyJasiTopa

Yeroipe 3Tana 3apsaka
Tracer-BN umeer 4-cTyrneHuYaThlid alrOPUTM I ObICTPOH, 23 dEeKTHBHOM 1 0€30T11acCHOM 3apsIKu OaTapew.

Pucynox 4-2 MPPT-anroput™m 3apsina konTposuiepa Tracer-BN

* O0bEéMHDBIN 3apsi

Ha »Toli cragum HampsbkeHue Oatapew elle He JOCTHIVIO HampspKeHHs IMoBblmaroniero 3apsaa u 100%
JOCTYITHOW COJTHEUHOM SHEPTUH UCIIONB3YEeTCsl ISl OA3aPSAKU aKKyMYJIsTOpa.

* [ToBblIIarO M 32PSA

Korna Garapes 3apsauTcs 10 YCTAHOBKH IOBBIMIAIOIIETO 3apsi/ia, PEryITMPOBAHIE IIOCTOSTHHOTO HAMPSKCHHUS
UCIOJIB3YETCs Ui MPENOTBPALeHHs IEperpeBa U Ype3MEPHOI0 BBIJIECIECHUs ra30B Oarapeu. JTOT PexuM
mmtes 120 MuHYT, a 3aTeM HAeT «moj 3apsia». Kaxaelii pa3 Korjga KOHTpOJUIEp BKIIIOUAETCS U HE
OOHAPYKHUBACT «IIePE pa3psaay WIH «IEPESHANPSDKEHUS» OH IMEPEXOUT B «ITOBBIIIAIOIIHA 3apsiy.

* [lon3apsiya

ITocne craguu MOBBILLICHUS HalpsAKCHUA, Tracer-BN cHu3ut HAaIIps’KCHHUEC Ha aKKYMYHﬂTOpHOﬁ 6aTapee a0
YCTAHOBKHU IIOA 3apsaa. Korz[a 6aTape${ IMOJIHOCTBIO 3apsiKCHaA, B Hel Ooublle HE IMPOUCXOIAT XUMHUYCCKHC
PCaKIMu U BEChb TOK 3apsia npeo6pa3yeTc;I B Temio u ra3. Torga Tracer-BN YMCHBIIACT HAIIPS?KCHUC HA I1O0J
3apsAAHOC IJId 3apsAAKHW MCHBIIHUM HAIPSKECHUCM U TOKOM. DTO MO3BOJIUT CHU3HUTH TEMIICPATypy 6aTapeH 151
NpeaoOTBPAaTUTL BBIACIICHHUEC I'a30B, OAHOBPECMCHHO IOA3apsAiKasad aKKyMYIIATOP. ]_[eJ'IB CTaauu IMoxa 3apsaa -
KOMIICHCHUPOBATH PACXO SHECPI'UH, BBI3BAaHHBIN CaMO HOTpe6J'IeHI/IeM 1 MAJIBIMU Harpy3kaMu BO BCEM CHUCTEMC,
IIpu COXPAaHCHUUN MOJIHOM €MKOCTH 6aTapeH.

B cragumn MNOA3apsAAKU HAIrPy3KHU MOT'YT IPOAOJIKATh IMOJIy4YaTb MATAHUEC OT 6aTapeH. Ecmu CYMMapHLIﬁ TOK
Harpys3kKu IpeBbINIACT COJIHEYHBIN TOK 3apsaa, KOHTPOJUICP HE 6y,HeT B COCTOAHUU ITOAACPKHUBATDH 6aTape}o B
pexKUME II0A 3apsaa. HpI/I INNOHW)XCHHUHN HAIIPsKCHUA 6aTapeI/I A0 YCTAHOBKH IOBTOPHOTI'O MNOAKIIHOYCHHA
IMMOBBIIIAIOIICTO 3apsaiad, KOHTPOJUICP BBIIJIET U3 ATall noA3apAaKU U BepHéTCH B 00BEMHEIN 3apsna.

* BoipaBHuBanue

HNPEAYIIPEKIEHUE: OnacHocts B3pbiBa!
A IIpu BbIpAaBHUBAHMH KUAKOCTHBIX 0aTapeil MOIYT BbIICJATHCH B3PbIBOONACHBIE I'a3bl,
Heo0xonnma xopoiasi BeHTHISIIMA AKKYMYJISTOPHOIO SIIIMKA.

BHUMAHMUE: IloBpexnenue odopy1oBanus!
BripaBHMBaHuE MOKET YBEJIMYUTH HANIPSIZKEHUE AKKYMYJIITOPHOH 0aTapeu 10 YPOBHA
MOBpPeK/IeHUs] YYBCTBUTEJbHBIX HATPY30K MOCTOSTHHOI0 TOKA. Y0eauTech, YTO BCe
JAONYyCTHMBbIEe BXOJHbIE HANIPSIZKEHUSI HATPY30K 00JIb1Ie, YeM YCTABKA BbIDABHUBAHHUS.
BHUMAHMUE: IloBpexnenue odopynoBanus! Ilepe3apsia u upe3mepHoe BbljejieHUE ra3a
A MOZKeT MPUBECTH K MOBPEKICHUIO INIACTHH AKKYMYJIATOPA U BBIIVIECKMBAHUIO KHCJIOTHI.
C/MIIKOM NPOJOIKUTETbHOE BIDABHUBAHNE C BBICOKHM HATIPSIZKEHUEM MOKeT
NPUBECTH K noBpexkaeHnio. [loxanyiicra, BHUMATEJIbHO IPOYNTANTE cClieM(PHUECKUe
TpebOoBaHUA K 0aTapee, HCNOJIb3YeMOM B cCTEME,
Hekoropeim THmam Oatapeit TpeOyeTcs NepUOJUYECKUN BbIPaBHUBAIOIIMN 3aps]l, KOTOPBIM MOMOTraeT
nepeMenarb 3EKTPOIUT, cOaJaHCUpOBaTh HAIpsKEHHE OaTaped W BOCCTAHOBUTH XMMHYECKYIO PEaKIIHIO.
BeIpaBHHBaronuil 3aps NOBBIMIAECT HANPSHKEHUE AKKYMYJIATOpPA BBINIE CTAaHAAPTHOIO 3HAYEHUS, KOTOPOE
o0ecrneunBaeT ra3upuKanuio (KUMeHne) IeKTpoIuTa.
Ecnu koHTposiep oOHapyXuT, mepe paspsia Oaraper CONHEUYHBbIH KOHTPOJUIEP aBTOMATHYECKU MEPEBEIET
0arapero B peKMM BbIPDABHUBAHHUS, U OyIeT BBIMONHATE ero 120mins. BripaBHUBAONIMH W MOBBIIIAFOIIHIA
3apsi/ibl HE OCYILECTBIIETCS IOCTOSIHHO B ITOJIHOM IIpOLiEcce 3apsa, YTOOb! H30€XKaTh CIUIIKOM CHIIBHOTO ra3
BBIICIICHUS U NIEPETPEBA aKKYMYJIATOPA.



4.3 CeToguoaHbIC HHAMKATOPBI

Nupukarop 3apsiaa WNunukaTtop 6atapen

e Unaukarop 3apsiga

Taonuua 4-1
Nuaagukanus Craryc
Muraet 3e1€HbIM 3apsixkaer
He roput He 3apsikaer
e Unaunkarop 6atapen
Tabmuna 4-2
Nuankanus Crartyc
I'oput 3enéHbM Hopma
3eseHbli MeJIEHHOEe MUTaHUE [Tonue1i 3apsig
T'oput opankeBbIM [IpenynpexaeHne o MOHWKSHHOM HaMpPsKEHUN
T'oput kpacHbEIM OTKITIOYCHHE 110 TOHWKCHHOMY HAITPSHKCHUIO
3eneHslil OICTPOE MUTAHHE OTKJIIOYEHHE 110 MOBBIIIEHHOMY HaNPSHKEHUIO
KpacHsrif Muraer [Teperpes Oatapen
e Bce cBeTOAMOTHBIE HHIUKATOPHI
Tabmuna 4-3
Nuaukanus Craryc

Muratot (Mnaukarop 6arapen B kpacHoM) | OmunOka pabodero HanpspkeHUs

Murarot (Muaukatop 6arapeu B Orange) [leperpes koHTpOLIIEpa

4.4 YcraHoBKa. JKCIIyaTal s

Tpu MeToa HaCTPOMKU KOHTpPOJIIEpa:

1-ITyneT,MT50/MT100 (Mcnons3yiiTe cTranaapTHBII BUTOM ceTeBoii kabesb: CC-485-RS485-200U-MT).
2-Cymnep mapametp nporpammep SPP-01 (McmonpsyiiTe cTaHZapTHBI BUTOW ceTeBOM Kalellb, MOJEINb:
CC-485-RS485-200U). OnmH pa3 HACTPOMB MOXKHO 3aIlPOTrPaMMHUPOBATHH MTAPTUIO KAHTPOJLIIEPOB.

3-PC mnporpammuoe obecneuenne "Comueunast cranuuss Monitor" (Mcnonb3oBanue USB - RS485
koHBepTep-kadens moaenu CC-USB-RS485-150U.



Controller Comm Port RJ45(RS485) PC Ethernet Port RJ45
PC

.|
E:] i By~

Controller Comm Port RJ45(RS485) PC USB Port

i PC
E:j o/ [/

f BHUMAHMUE: Bo u3de:xxanue noBpexaeHuil He HCMOJIb3YiiTe CTAHAAPTHBIN BUTOH ceTeBO

KaleJib U1 MoAKJII0YeHusi nurepgeiica ycrpoiicrsa u I1K.

* Hacrpoiika Harpy3ku

1- Pyunoe ynpasinenue (peaycTaHOBICHO)
2- Ot 3akara 10 paccBeTa

3- 3akar + Taiimep

4- 1o peanbHOMY BpeMEHU

* Tun 0arapen
1- Gel 2- Sealed (I'epmernunas-npenycranosieno) 3- Flooded OKuakocthas) 4- [Toab3oBarensb

IHPUMEYAHMUE: Ilo:xkaxyiicTa, 00paTuTeCh K PYKOBOJACTBY I0JIb30BaTEJIA MM NPOAABLY
3a JeTajJu3anuel onepanuii yCTaHOBKH.

5. 3ammTa, ycTpaHeHHe HEUCIIPABHOCTEH M TeXHUYECKoe 00CTy)KUBAHUE

5.1 3anmra

* KopoTkoe 3aMbIkaHHE «MACCHBA COJTHEYHBIX Moay.eii» (PV)

[Ipy BO3HMKHOBEHMM KOPOTKOI'O 3aMbIKaHHs, KOHTPOJUJIEP OCTAaHOBUT 3apsiaky. Ycrtpanute K3 s
BO300HOBJICHUS] HOPMAJIbHOM pabOTHI.

* [ToBbIIeHHOE HanpsizkeHne PV

Ecnu PV namnpsbkenue Oombliie, ueM MakcuMaiabHOE BXoaHOe - 150V, PV ocTaHeTcst OTKIIIOUEHHBIM, TTOKa
HanpspkeHue He ynajer Huxke 145V. PV nanpshkeHne He MOXET ObITh CIHIIKOM BBICOKHM, B IPOTUBHOM
CJIy4ae 3TO MOKET IPUBECTH K IOBPEK/ICHNUIO KOHTPOJLIEpA, OXKAIyHCTa, MpOBephTE napamerp PV.

* [Ieperpyska no toky PV

Kontpomnep cepun Tracer-BN orpaHuyuuT TOK 3aps/IKu aKKyMyssiTopa 10 MakcuMallbHOTO Toka Oarapewu.
[Toatomy caumkoMm motHoe PV He Oyaer paboTaTh Ha MMKOBON MOLIHOCTH.

* [Ieperpy3ka B Harpy3ke

Ecnu Tok Harpy3ku npeBblllIaeT MakCUMalbHbIN Oosiee ueM B 1,05 pas3a, KOHTpOJUIEp OTKIIOYUT HarpysKy.
[leperpyska /1oiKHa OBITH YCTpaHEHa MyTEM YMEHbILIEHHE Harpy3KH U repe3anycka KOHTpoJuiepa.

* Koporkoe 3aMbIkaHue B Harpy3Ke

[TosiHOCTBIO 3alIMIIIEH OT KOPOTKOI'O 3aMbIKaHus B Harpy3ke. [lociie KopoTKoro 3aMbIkaHus B Harpy3Ke (TOK
HArpy3Kd MpEBBIINIAET MAaKCHUMAlbHBII OoJiee 4YeM B dYeThipe pasa), cpaboTaeT 3aliuTa OT KOPOTKOTO
3aMbIkaHusd. [locie maTu aBTOMaTHYECKUX MOMBITOK MOAKIIOUYEHUS HArpy3Kd, KOHTPOJUIEP OTKIIOUHUT €.
YcTpanuTe HEMCIPaBHOCTD, NIEPE3ayCTUTE KOHTPOJLIEP.

* Ooparnas noasipuocts PV

[Tonnas 3amumTta oT oOpaTHOW moysipHOCTH PV, HUKAaKMX MOBPEXIAEHHHM KOHTpOJUIepa HE MPOM30MIET.
[TonxmounTe npoBosa PV npaBUibHO /17151 BO30OHOBIIEHUSI HOPMAJIbHOM paOOTHI.

* O6paTHas NOJASPHOCTH AKKYMYJISITOPa

[Tonnas 3ammuTa oT 00paTHON MOJIIPHOCTH OaTaper, HUKAKUX MOBPEKICHUN KOHTPOJUIepa HE TIPOU30MIET.
HcnpasbTe ommOKy /1711 BO30OHOBJIEHHS] HOPMAJIbHOU paboTHl.

* [ToBpexaeHue TMCTAHIMOHHOIO JaTYMKA TeMIIepaTypbl

Ecnu paruuk Temmeparypbhl KOPOTKO 3aMKHYT WJIM TOBPEXJEHUS, KOHTpoJulep OyaeT Mpu 3apsijae WUiu
paspsje 6arapeu YIUTHIBaTh TeMIreparypy paBHoi 25 °C, 94To0bI cOepedsb 0aTapero OT MOBPEKICHHBIMH.

* 3amuTa OT Neperpena

Ecnu Temneparypa paguaTopoB KOHTpoJuiepa npeBblcuT 85°C, KOHTpOIIEp aBTOMATUYECKH 3aIlyCTUT 3aLUTY
OT Tieperpena u BO30OHOBUT poOOTY MPH CHUKEHUU TeMIiepaTypsl 10 75°C.

8



5.2 Ilonck M ycTpaHeHHe HEHCIPABHOCTeH

Tabmuna 5-1
Hepocrarku Bo3moxkHbIe IPUYHHBI Ycrpanenue
WNunukarop 3apsga He
TOPUT JTHEM, KOT/1a Y6enurecs, uro coenunenus PV u 6arapen
co%mug Ha):[,aeT Ifa PV maccus otkmoten BblngnHeHI:I npaBHHEHo Y IUJIOTHO. P
PV- monynu

Hanpsixenue akkymyiatopa
BBIILIE, YEM HAIPSKEHUS
OTKJIFOUEHUS 110
nepenanpspkenuto (OVD)

WNnpukarop G6arapen
OBICTPO MUTAET
3€JICHbIM

IIpoBepbTe HANPSIKEHUE aKKYMYJIATOPA,
€CJIU CIIMIIKOM BBICOKOE - OTCOEAMHUTE
COJIHEUHBIN MOJYJIb.

Brixos Harpy3ku- HopMa, HHAUKATOP

WuaukaTop COCTOSIHUS 9
AKKYMYJISTOP pa3psikeH Oatapeu cTaHET 3€JICHBIM MPY MOTHOM

Oarapen OpaH>KeBbIii

3apsiaKe.
Nuaukatop OtxiroueHue o Hu3KoMy | KoHTposuiep OTKIIFOUYMIT BBIXO/T
aKKyMYJISITOpa HaIpsDKEHUIO O6aTtapen ABTOMATHUYECKHU, WHUKATOP BEPHETCS B
KPAacHOTO IIBETa 3CJICHBIN IIBET MPH MOJIHOM 3apsiIKe.

Korna Temnepatypa paguatopa npeBbIliaeT
85 °C, KOHTpOJIIIEp aBTOMAaTUYECKH
MPEPHIBAECT BXOIHYIO M BBIXOJIHYIO LICTIH.
[Ipu cHmxenuu Temmnepatypsl Huxe 75 °C,
KOHTPOJIJIEP BO30OHOBUT pabOTYy.
[IpoBepbrTe COOTBETCTBHE HAMPSHKEHUS

Bce unaukaTtopsl
MUTAIOT. Crnumkom BbICOKast

(OaTapes opaHXeBBIi | TemIepaTypa KOHTpoJuiepa

UHIUKATOP MHUTaET)

Bce cBeronuoaubie Oarapeu paboueMy HaIPsHKCHHUIO
WHJIUKATOPbI MUTAOT. OmmbOKa HanpsKEHUS KOHTpoJIIepa. 3aMeHUTe OaTapero Ha
(6arapeun kpacHbIiI CUCTEMBI MOIXOIAIIYIO 110 HAMPSIKEHUIO. Y TATUTe
WHIUKATOP MHUTAECT) BCE OLIMOKU M HAXKMUTE KHOTKY, YTOOBI

BO300HOBUTH B paboTe.

[Teperpy3ka wau KOPOTKOE | ¥YIaauTe WM YMEHBIIUTE HAIPY3Ky U
HaQ)KMUTE KHOIIKY, KOHTPOJJIEp BO30OHOBUT
paboty uepe3 3 CeKyH[Bl.

Her BrIxo112 Harpys3ku 3aMbIKaHHIE

I;T INPUMEYAHHME: Eciu Bce ¢cBeTOAMOAbI BLIK/II4YEHbI, IPOBEPbTE HANPSIKEHHE
akkymyJjasiTopa. MuHNMaIbHOe HANIPSIZKeHN e AKTUBAIIUM KOHTpPoOJLIepa - 9B.

W INPUMEYAHMUE: Eciiu nHAUKATOP 3apsi/iKu He TOpUT (0e3 pa3pbiBa B COeIMHEHUSIX),
nposepbTe Hanpsizkenue PV, KoTopoe 10/1:kHO ObITH BbIIIIE, 4YeM Yy OaTapen.

5.3 Texuuueckoe 00CTy;KUBAHME

CJ'ICIIYIOIJ_II/IC IMPOBEPKHU U pa6OTBI M0 TEXHUYCCKOMY O6CJ'Iy)KI/IBaHI/IIO PCKOMEHAYCTCA HE MCHEC IBYX pa3 B
roa Ajisa nqueﬁ MPOU3BOAUTCIILBHOCTH.

* Y0enurech, 4TO KOHTPOJIJIEP HAZEKHO YCTAHOBIIEH B UHCTOM U CYXOM MECTE .

* Y6enureck, YTO BO3IYIIHbIN MOTOK ¥ BEHTWISILIUS BOKPYT KOHTpoJuiepa He OnokupoBaHbl. OUHUCTUTE BCIO
I'psI3b U MyCOp Ha pajgnuarope .

* [IpoBepbTe Bce rojbie MpoBOJA, YTOOBI YOEIUTHCS B OTCYTCTBUU IMOBPEXKJACHHUNH OT COJHEYHOIO CBETA,
(GPUKIIMOHHOTO U3HOCA, CYXOCTH, HACEKOMBIX HJIM KPBIC U T.JI. 3aMEHUTE MPOBOJa MPU HEOOXOAUMOCTH.

* 3arsaHuTe Bce TepMUHabI. [IpoBepbTe HaIe)KHOCTh KPEIUIEHNUS U 00rOpeBILNX MPOBOAHBIX COEAMHEHUH .

* Y0eaurech, 4TO BCE KOMIIOHEHTHI CHCTEMBI 3a3€MJIEHBI INIOTHO U MPABUJIBHO .

* Y0enurech, YTO BCE TEPMUHAIBI HE HMMEIOT KOPPO3UU , MOBPEXKACHUN H30JSLUH, CIEJOB BBICOKOM
TeMIIepaTypbl WK 00TOpaHusl, 3aTSIHUTE BUHTHI PEKOMEHTYEMbIM KPYTAIIIM MOMEHTOM .

* Y0eaurech B OTCYTCTBUU I'PSI3U , HACEKOMBIX U KOPPO3HH, U OUHCTUTE .

* IIpoBepbTe U yOenurech, YTO MOJIHUEOTBOJ HAXOAUTCA B XOPOILIEM COCTOSHUU . 3aMEHHUTE Ha HOBBIH
BOBpEMsI , YTOOBI N30€KaTh MOBPEXKIEHUSI KOHTPOJIIEpa UM APYroro o00pyA0BaHus .

BHUMAHMUE: OnacHocTh NOpakeHUsl JIEKTPHYECKHM TOkoM! YOeaurech, 4To Bce
NUTAHHE OTKJIIOYEHO, NPeKIe YeM BBINOJIHATH BbIlIeyKa3aHHbIe ONepalyu.



6. Texnnyeckue XapaKTepUCTHKH

* DjleKTpHYecKHe MapaMeTpbl Tabmuua 6-1
IMapamerp 3HaveHue
HomuHanbHOE HanpsKEHNUE CUCTEMBI 12VDC / 24VDC Auto work
Tracerl215BN  10A
u . Tracer2215BN  20A
OMUHAJIBHBIA TOK 3apsia Tracer3215BN  30A
Tracer4215BN  40A
Tracerl215BN  10A
o Tracer2215BN  20A
HomuHanbeHBIM TOK pa3psna Tracer3215BN  20A
Tracer4215BN  20A
MakcumanbHOe HalpsbkeHue 6arapen 32V
MakcuMyM BXOAHOTO HanpsbkeHus: PV 150vDC

MaxkcumanbHas BXOIHasg MOIIHOCTE PV

Tracer1215BN 130W(12V) 260W(24V)
Tracer2215BN 260W(12V) 520W(24V)
Tracer3215BN 390W(12V) 780W(24V)
Tracer4215BN 520W(12V) 1040W(24V)

CoOcTBeHHOE MOTpedIeHNE

<50MA(12V) <27mA(24V)

[Tanenune HanpsKeHUS B LIENH 3apsiia

<0.26V

[Tanenune HaNpsKEHUS B LIENU pa3psaa

<0.15V

Koadduument remmnepatypHoil KoMneHcauu

-3mV/°C/2V (o ymomyanuio)

CBsi3u RS485(RJ45 interface)
* [TapameTpsl ynpaBieHust Tabauna 6-2
Gel Sealed Flooded
Tun Garagel (I'enesas) | (I'epmert.) | (Kuakocrt.) User

HanpsikeHne OTKII04eHus 1o nepeHanpspkenuo | 16.0V 16.0V 16.0V 9~17V

[IpenenpHOE HaNpsDKEHUE 3apsiia 15.0V 15.0V 15.0V 9~17V

HanpspxeHne ToBTOPHOTO TOKITFOUEHHS TOCIIe 15.0V 150V 15.0V 9~17V
nepeHanpsHKEHUS ' ' '

HanpsixkeHne BbIpaBHUB AOLIETO 3apsiia — 14.6V 14.8V 9~17V

Hanpsixenue nosplaroniero 3apsia 14.2V 14.4v 14.6V 9~17V

Hamnpsprenue nmoazapsina 13.8V 13.8V 13.8V 9~17V

HanpshxeHne ToBTOPHOTO TOKITFOUECHUS 13.2V 13.2V 13.2V 9~17V
MOBBIIIAIOIIETO 3apsiia ) ) )

Hanpsixenne noBTOpHOTO NOJKIIOUEHUS 110CIIe 12.6V 12.6V 12.6V 9~17V
OTKJIIOYEHUS 10 HU3KOMY HaIPSHKEHUIO ' ' '
MMOHMKCHHOM HaIPsDKECHUH ' ' '

HanpsioxeHne npeaynpexeHust 0 IOHMKEHHOM 12.0V 12.0V 12.0V 9~17V
HapsDKSHUH ' ' '

HamnpsokeHne OTKITIOUEHUS 110 TIOHMKEHHOMY 111V 111V 11.1V 9~17V
HaMpsHKEHUIO ' ' ’

[IpenenbHOE HATIPsKEHUE pa3psiaa 10.6V 10.6V 10.6V 9~17V

[Tpo 0 KUTETEHOCTD BEIPABHHUBAHUS — 2 hrs. 2 hrs. 0~3 hrs.

[TpoaOomKUTETEHOCTD MTOBBIIICHHS 2 hrs. 2 hrs. 2 hrs. 0~3 hrs.
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Hanpsizkenus akkymyastopa B cucreme 12B npu 25 °C). YaBourts 15 cucrembl 24B.

Notes: User type is the user defined battery type. The default value is the same as sealed type. When
modify it, please follow the below logistic relation:

IIpumeuanusi: Tun USer - onpeaesnsieMblii noJib3oBaTejieM THI O0aTaped. 3HaYeHHe MO YMOJYAHUIO
SIBJISETCH TAaKMM 3’Ke, KaK repMeru4yHoro tumna. Ilpum wusMeHeHum ero, moxkanayiicra, cieayire
NPUBEICHHON HUKe JIOTHKe!

a ) Hanpsbkenue oTkimodeHus 1o nepeHanpsbkenuio > [penenbHoe HanpspkeHue 3apsaa > Hanpspkenue
BBIPaBHUBAIOLIETO 3apsaa > HanpspkeHue noselmaromero 3apsaaa > Hanpspkenue noazapsaaa > Hanpsokenne
ITOBTOPHOTO MOJKIIFOUEHHUS IMOBBIIIAOIIETO 3aps/a.

0) HampspkeHue oTkiIroueHus MO TNepeHanpsbkeHuio > HampspkeHue MOBTOPHOTO TMOAKITIOUEHHs IOCie
IepEHANPSIKEHUS

B) HamnpsbkeHne moBTOPHOTO TOAKIIIOUEHUS TOCIIe OTKIFOUCHHUS 110 HU3KOMY HampspkeHuto > Hanpspkenue
OTKJIFOYEHUS IO MOHWKEHHOMY HAINPsKEHUIO > [IpeaenbHoe HalpshKeHue paspsiaa.

r ) HanpsbkeHue CHATHS IPEAyNPEkKACHIs O MOHWKEHHOM HanpsbkeHnn > Harnpsbkenne mpeaynpexkaeHust o
ITOHMKEHHOM HanpsbkeHuH > IIpenensHoe HanpspkeHue paspsana.

1 ) HampsbkeHne MOBTOPHOIO MOAKIIIOYEHHS MOBBIMIAIOIIETO 3apsiia > HanpspkeHue OTKIIFOYEHHS T10
ITOHMKEHHOMY HaIIPSKEHUIO.

* [TapameTpsbl OKpYyKaloLIel Cpeabl Tabnuua 6-3
IMapamerp 3HaveHue
TemnepaTypa okpysKarolein cpe/sl -35°C 1o +55°C
TemnepaTtypa XxpaHeHUs -35°C 1o + 80 °C
Bnaxuocth <95%(NC)
Hcnonnenune IP30
Bericota Haj ypoBHEM Mopsi <3000 m
* Mexanuyeckue napamerpsl (Tracer1215BN) Tabnuna 6-4
Mapamerp 3Hayenue
Pazmepsi 196mm x 117.8mm x 36mm
JlnaMeTp MOHTaKHBIX OTBEPCTUH 4.7
KaGenb nuranus 4mm?
Bec 0.9kg
» Mexanuueckue mapamerpsl (Tracer2215BN) Tabnuma 6-5
Mapamerp 3HaveHue
Pasmepbl 216.6mm x 142.6mm x 56mm
JlnaMeTp MOHTAaKHBIX OTBEPCTUH 4.7
Kabenp nuranus 10mm?
Bec 1.5kg
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* Mexanuueckue napamerpsl (Tracer3215BN) Ta6nuia 6-6

IMapamerp 3HauyeHue
Pazmepsr 280.7mm x 159.7mm x 60mm
JlnaMeTp MOHTaKHBIX OTBEPCTUI 4.7
KaGenb nuranus 16mm?
Bec 2.3kg
* Mexannveckue napametps! (Tracer4215BN) Tabnuma 6-7
IMapamertp 3HaueHnne
Pazmepnr 302.5mm x 182.7mm x 63.5mm
JlnaMeTp MOHTaKHBIX OTBEPCTUH 4.7
KaGenb nuranus 25mm?
Bec 2.9kg
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PV momnocts — KpuBasi 3¢ppexTHBHOCTH Npeodpa3oBaHusA

Tracer1215BN  HMutencusnocts Ocsemennsi: 1000W/m? Temneparypa: 25°C
1. MPP nanpskenue conneunoro moayis (16.5V, 34V, 66V) / Hanpsokenne cucremsl (12V)

12V Conversion Efficiency Curves
T T

Conversion Efficiency(%)

2.  MPP nanpsixenue cosneunoro moayis (34V, 66V, 98V) / Hanpsokenue cuctemsl (24V)

24V Conversion Efficiency Curves
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Tracer2215BN  UurencuBHocts Ocsemennsi: 1000W/ m?  Temmeparypa: 25°C
1. MPP nanpsbkenue conneunoro moayJsi (16.5V, 33V, 66V) / Hanpsbkenne cuctemsr (12V)

12V Conversion Efficiency Curves
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2.  MPP namnpspkenne comneunoro moayds (33V, 66V, 98V) / Hanpsixenue cucremsl (24V)

24V Conversion Efficiency Curves
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Tracer3215BN  HUnrencusnocts Ocsemenus: 1000W/ m?  Temneparypa: 25°C
1. MPP nanpsixenue conneunoro moayis (16.5V, 33V, 66V) / Hanpsixenue cucremsl (12V)

12V Conversion Efficiency Curves
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2.  MPP nanpspkenne coiaaednoro moayis (33V, 66V, 98V) / Hanpspkenue cucremsr (24V)

24V Conversion Efficiency Curves
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Tracer4215BN  UnrencuBnocth Ocsemenusi: 1000W/ m?  Temmeparypa: 25°C
1.  MPP nanpspkenue cosnneunoro moayJsi (16.5V, 33V, 66V) / Hanpsokenne cuctemsr (12V)

12V Conversion Efficiency Curves
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2.  MPP nanpsokenue conaednoro moayis (33V, 66V, 98V) / Hanpsikerue cuctemst (24V)

24V Conversion Efficiency Curves
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7. F'apaHTmA

I'apaHTmZHoe O6CJ'IY)KVIBaHMe BK/ItOUaeT B cebs 6ecnnaTHoe YCTpaHEHNE HEAOCTATKOB

nn HeMCHpaBHOCTEVI n3nennd, Bbi3BaHHbIX ,Cl,eCI)eKTaMVI npom3BoacCTBa B TEYEHUNE 12

MecsaueB C MOMEHTaA MOKYMnKW. Npu HEBO3MOXHOCTU YCTPaHEHUA HeAOoCTaTKOB WU

HencnpaBHOCTEN NpoOM3BOAMTCS O6MeH ToBapa Ha aHa/IOrMYHbIN.

FapaHTUNHOMY 06CNYXMBaAHUIO HE NoAnexarT:

n3[enns, Ha KOTOpbIX MOBPEXAEHbI UK yAaneHbl 3aBOACKME CePUMHbIE HOMepa
n3nenus, uMerlne MnoBpexAeHUs, BO3HUKLWME B pe3y/bTaTe Hec4YacCTHbIX
C/ly4yaeB, NOXapoB, CTUXUNHbIX 6eACTBUN, TaKUX KaK MOJIHUSA, SKCTpPeMasibHble
NoroAHble ycnoBus

n3genus, nMewlwme cnenbl BCKPbITUSA, MOMbITKU CaMOCTOSTENbHOM0 pPeMOoHTa
WAN HECAHKLMOHUPOBAHHasS Moamndukaumns

ns3pnenusa, wnMmewwue paedekTbl, BO3HUKLWIME B pe3yfbTaTe HeHaanexalunx
YC/TOBUI TPAHCNOPTUPOBKN U XPaHEHUS (OTCYTCTBME OPUTMHANIbHOW YNaKOBKMU
npu nepeBoO3Ke, MNOBbILWEHHasa BJIAXHOCTb, arpeccuBHble cpeabl, cneabl
NOCTOPOHHUX MpeaMeToB, cnefbl XMBOTHbIX W HACeKOMbIX, 3aJiMBaHue
XUAKOCTSAMU U T.4.)

ns3pnenus, wnMmewwue gedekTbl, BO3HUKLWME B pe3yfbTaTe HeHaanexalunx
YCMOBUIM YCTAHOBKK w/unm skcnayataumm (Tok ot CB unmM TOK Harpysku
npesbilWaeT AOMNyCcTMMOe 3HayeHue, KOpOTKOe 3aMblkaHue, Hanunuyue
MexXaHW4YeCKnX, TEMJOBbIX U 3NIEKTPUYECKNX NOBPEXAEHUN. 3aMATble KOHTaKThl,
TpelwwuHbl, ckonbl. Crneabl yaapos, NOJHOE MW YaCTUYHOE U3MeHeHue (popMbl
n3penusa v T.4.)

n3pnenus, nmewlwmre gedekTtbl, BO3HUKLWME B pe3yfibTaTe HapyLeHUN npaBu
aKCnayaTaunum U coegnHeHuin, onnucaHHble B pyKOBOACTBE MO 3KCryaTaumm
n3nenus, cpeacrtea CaMOAMArHOCTUKM  KOTOPbIX  CBMAETENbCTBYKOT O

HeHaanexXawmnx ycnoBmdax aKCrlyataumm
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