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1.0 BaxxHaA nHdopmauumAa no 6eonacHOCTU

CoxpaHuTe AaHHOe PYKOBOACTBO

B fAaHHOM pyKOBOJACTBE COAEpPXUTCA BaXKHaA UHpopmMmauua no 6e30nacHOCTU, YCTaHOBKe U aKcnnyaTauuu
CONMHeYHoro KoHTponnepa TriStar-MPPT.

OnAa 06o3HayeHnA NOoTeHUManbHO OnacHbIX yCJ'IOBl/IVI MNN Ba>XHbIX yKa3aHm7| no 6e3onacHocTu B aHHOM
pyKoBOACTBE UCNONb3YKTCA clieayrune CUMBOJIbI:

BHumaHune:
Vka3sbiBaeT Ha NOTeHUManbHO onacHyo cutyaumio. CobnwoaaTe 0CTOPOXHOCTE MPU BbilTOTHEHUN 3TOM
3aaauqu.

NMpegynpexxgexue:

A VKasblBaeT Ha KpUTHYECKYIO MpoLieaypy AnA 6e30MacHO M KOPPEeKTHOU paboTei KOHTPOMepa.

Ha 3amertky:
YkasbiBaeT Ha ripoueaypy nan QyHKUMIO, KOTOpas umeeT BakKHoe 3HaqeHve A1 6e30MacHoi v
KOPPEeKTHO! paboTel KOHTPO/iepa.

UHdopmauua no 6e30nacHOCTH
I'Iepe,u, Ha4yaJIOM yCTaHOBKMU I'IpOl-Il/ITal7ITe OaHHOE PYKOBOACTBO.

BHyTpu koHTponnepa TriStar-MPPT HeT getanei, obcny>kueaemblx nofb3osarenem. He pazbupaiTe u He
nblTaATeCb PEMOHTUPOBATb KOHTPOMep.

I'Iepe,u, MOHTa>XOM KOHTpOJiepa yﬁe,D,VITer, 4YTO BCE€ UCTOYHUKUN SHEPIrNn OTKIHOYEHDbI.

BHyTpu koHTponnepa TriStar-MPPT HeT 3ameHAeMbIx NpeaoxpaHuTenei unu BoiknioyaTenei. He
nblTaTecb OTPEMOHTUPOBATbD.

YcTaHoBUTe BHeLIHUE npenoxpaHutenu / BBIKNIOYATENN No Mepe Heob6X04MMOCTU.

BHumaHne:

A KoHTtponnep TriStar-MPPT He uMeeT BCTPOEHHOI0 yCTPONCTBA 3aLUNTHOIO OTK/TIOYEHNS 110
rnocTofAHHOMY ToKy (GFC/GFDI). Bam Heob6xoauMo peLLmnTb CaMOCTOATETbHO, AOXKHO v 6bITh
MCroIBL30BaHO BHELLIHEE YCTPOUCTBO 3alMTHOIO OTK/IOYEHUA B COOTBETCTBUM C TPeBOBaHNAMU 110
YCTaHOBKe 3/IEKTPUYECKOro 060pyAoBaHUSA.

KonTponnep TriStar-MPPT cneayeT ycTaHaBnmeaTb TONbKO B nomelleHnn. Heobxoammo cneanTb 3a Tem,
4yTOObI HA KOHTPOJMIED Ha Nonajaana Boja UM ocaaku.

WcnonbayiiTe N30NMpoBaHHbIE MHCTPYMEHTHI NPW paboTe ¢ akKyMynATopamu.
CrapaliTecb He HOCUTb IOBENUPHEIE U3ENNA B NMPOLIECCe YCTAHOBKM.

AKKYMYNATOPHBIN 6aHK JONMXXEH COCTOATh M3 BaTapeit 04HOro TUna, Mapku 1 Bo3pacTa.
He kypuTe B HenocpeACTBEHHON GNIN30CTU OT aKKYMyNATOPHbIX 6aTapei.

I'Ipoao,u,a NoAKNIOYEHUA NUTAHUA AONMKHbI 6bITb Kpenko 3aTAHYTbl B TepMUHanax, 4yTObbI N3bexartb
Harpesea npu HeENJIOTHOM CoeJUHEHUN.

|/|CI'IOJ'Ib3y[7ITe NPOBOAHUKU HaANeXallero ce4eHnA U npepbiBaTesin Ha Haane>Xxallyr cuny Toka.

TepmuHan 3azemneHnA pacnonoXeH B TepMUHANIbHOM OTCEKe KOHTpornepa u o603Ha4YeH CUMBOSIOM:

s




KonTponnep 3apaga Morningstar TriStar-MPPT

HaHHbIA KOHTpoOnnep AoJKeH 6bITb NOAKMIOYEH TONMBKO K NOCTOAHHOMY TOKY. MNoaknioYeHNA NOCTOAHHOIO
ToKa 0603HauYalTCA CUMBOJIOM:

O paHHOM pyKOBOACTBE MO dKCnnyaTaumu
JaHHOe pyKOBOACTBO COAEPXUT NOAPOOHbIE MHCTPYKUMKM NO 9KCNAyaTauuu koHTponnepa TriStar-MPPT.

YcTtaHOoBKa KOHTponnepa AoJKHa Npon3Bo4auTbCA TOJIbKO KBaJ'IVI(bVILl,VIpOBaHHbIM QJIEKTPUKOM / TEXHUKOM,
KOTOprVI 3HAKOM C npuHumnnamm yCTtaHOBKU COJTHEYHbIX CUCTEM. MHCt)OpMaLWIFI B JaHHOM pyKOBOACTBEe
npegHasHa4YaeTCA B NepByko ovepeb ANnAd nonb3oBarterAa / onepartopa KoHTponepa.
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2.0 O6wan nHpopmauma NO KOHTPOsepy

2.1 O6wasa nHhopmaLmnsa rno KOHTPoOJsIIepy

Bnarogapum Bac 3a BeIGOp CONMHEYHOIO KOHTposepa 3apAga ¢ npuMmeHeHnem TexHonoruu TriStar-MPPT.

KonTponnep TriStar-MPPT npeactaenseT coboit Haunbonee coBeplueHHbI KoHTponnep 3apAaaa AKB ot
CONHeYHbIX NaHesieil ¢ UCNoMb30BaHWEM TEXHOMOMMKU NOMUCKA TOYKM MakcumanbHoW aheKTUBHOCTH
(MPPT). KoHTponnep Ucnonb3yeT UHTEeNNEKTYanbHblil anropuTm OTCeXMBaHUA MakCMMasbHOW
39bcheKTMBHOCTH, KOTOpaA NO3BOMNAET B KaXX bl MOMEHT BpeMeHW NoAAep>KMBaTh 3apAg, Ha NMUKOBOM
TOYKe paboTbl COMIHEYHbIX NaHenen. To AaeT 3aMeTHOe MOBblleHWe NoKasaTenen reHepauumn no
CpaBHEHWIO C OObIYHBIMKU KOHTpOSiepamMm nNpu OAHUX U TeX Xe MNOroAHbIX YCIOBUAX.

B koHTponnepe TriStar-MPPT Takke onTumusnpoBaH npouecc 3apaga AKB, 4To JoKHO ckasaTbeA Ha
yBenuyeHnuu cpoka cny>x6nl AKB 1 ynyylieHun paboTbl BCEN CUCTEMBI.

CamoamarHocTuka v aNeKTpoHHaA 3almMTa OT OWnboK NpeAoTBpallaeT NOBPEXAeHMA KOHTponepa npu
olmnbKax B yCTaHOBKE UK (PYHKLUMOHUPOBaHMMN CUCTEMbI. KOHTPOMep TakxXe UMeeT BOCEMb Perynupyembix
nepeknoyaTenen HaCTPONKKW, HECKOMbKO KOMMYHUMKaLUMOHHbBIX MOPTOB, a TakXXe TepMuHanbl And
AWUCTaHLMOHHbIX TemnepaTypHoro aatdyuka AKB u ceHcopa HanpakeHuA AKB.

|_|O)KaJ'Iy[7ICTa, HanguTe BpemA, YTOObI npovynTaTb 3Ty PyKOBO,lJ,CTBO N O3HAKOMUTbCA C KOHTPOJIJIEPOM. 3710
NMOMOXET BaM B NOJHON Mepe UCNonb3oBaTb BCe NpeunmMyliecTBa 4aHHOIoO KOHTponepa.

2.2 Mogenu KoOHTponepa

KonTtponnep TS-MPPT umeeT aBe Bepcum:

TriStar-MPPT-45

MaKcuManbHbIA HenpepblBHbIA TOK 3apAaa AKB: 45 Amps

MaKCcUMasbHbIA BXOAHOW TOK (lsc, TOK KOPOTKOTO 3amMblKaHMA CONHeYHbIX naHenen): 36 A lsc @ STC
HOMUHanbHble HanpsxxeHua AKB: 12, 24, 36 1 48 BONbT NOCTOAHHOIO TOKA

MakcUMarnbHOe BXOOHOE HarnpAXeHWe NocTOAHHOro Toka: 150 BonbT

KOMMYHWKaLUMOHHble nopThl: RS-232 n MeterBus™

TriStar-MPPT-60

MaKcuManbHbIA HenpepblBHbIA TOK 3apAaa AKB: 60 Amps

MaKCUMarbHbIA BXOAHOW TOK (lsc, TOK KOPOTKOTO 3aMblKaHMA CONHeYHbIX naHenen): 48 Alse @ STC
HOMUHanbHble HanpsxxeHua AKB: 12, 24, 36 1 48 BONbT NOCTOAHHOIO TOKA

MakcUMarnbHOe BXOOHOE HarnpAXeHWe NocTOAHHOro Toka: 150 BonbT

KOMMYyHWUKaUMOHHble nopThl: RS-232, EIA-485, MeterBus™ u Ethernet
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2.3 OcobeHHOCTH KOHTpOI1epa

Figure 2-1. TriStar MPPT features
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1 — AnoMUHUEBDIN paguaTop ANA pacceMBaHUA Tenna KoHTponnepa
2 — MoHTaxHoe KpenseHwe anA noaseca

3 — KommyTaTtopbl HacTpoiiku DIP-switch

4 — Tepmunan ebiBoga Ha AKB «MJIKOC» (KpacHbIi)

5 — TepMuHansl AUCTaHUMOHHOrO AaTynka Temnepatypbl AKB (npuoGpeTaeTcA AONOMNHUTENBHO) AnA
yJaneHHOro KOHTPONA TeMNepaTypbl akkyMynATopa

6 — CBeToAnOAHbIE MHAMKATOPHI (3 WT.) AnA uHankauum coctoAHnA AKB 1 nokasa ownboK
7 —MopT MeterBus (RJ-11) anAa ceTeBoro coeguHeHuA

8 — TepmuHansl ceHcopa HanpsaxeHua AKB, obecneuynBaeT TOYHOE U HE3ABUCMMOE U3MepeHne
HanpAXeHuAa akkyMynaTopa

9 — TepMuHan 3a3emneHUA Kopnyca KoHTposnnepa

10 — MNopT Ethernet (RJ-45) ana LAN / HTepHeT-coeanHeHusa (Tonbko TriStar-MPPT-60)

11 — TepMuHanbHOe OTAeNeHnA KOHTponsepa ¢ BbibuBaeMbiMW OTBEPCTUAMMU ANA NPOBOAHUKOB

12 — KpblliKa TepMUHANBHOIO OTAeNeHuA, 3alumwarollan TepMMHanbl NOAKII0YEeHUA NMTaHnA

13 — RS-232 nopt (9-KoHTaKTHbIN pa3beM nocnenoBaTenbHOro nopra — female / mama)

14 — RS-485 nopT — 4-N03ULUMOHHbLIA TepMuHan anAa coeguHeHna EIA-485 (Tonbko TriStar-MPPT-60)
15 — TepmuHan BBoda conHeyHbix naHenen «MJIKOC» (kenTbli)

16 — Tepmunan «<MUHYC» (o6wwmi)

17 — KHoMKa BbIKIOYaTenA aAnd nepesarpysku U pyqyHoro BKIOUEHUA peXkuma BblpaBHUBaHUA. MNossonAaeT
OCYLLECTBUTb BPYUHYIO COPOC COCTOAHUA KOHTPOMepa U3-3a OWMBKKU, TakXXe UCNonb3yeTcA ANA 3anycka
M OCTaHOBKM BbipaBHUBatlLlero sapana AKbB.

BHumaHune:

W [y ycTaHOBKE KOHTPOIepa HaCTOATE/IbHO PEKOMEHYeTCS NCI0/Ib30BaTh aBTOMATh! OTKITIOHEHNS
MTaHNA, a TaKxXe HafleXHoe 3a3eM/IeHNe.

OTBepCTVIH anA kabenen peKoMeHOyeTCA 3allniaTb BTyJNIKaMn Unn FOd)pVIpOBaHHbIM coenHeHnem
Haane><aulero gnamertpa.

2.4 Onyum

OnAa koHTponnepa TriStar-MPPT npefycMoTpeHbl cneaytowue akceccyap, KoTopble npuobpeTaloTcA
OTOeNbHO:

LUudposon aucnnen TriStar Digital Meter 2 (TS-M-2)
OuctaHuuoHHbIi uncpposon aucnnen TriStar Remote Digital Meter 2 (TS-RM-2)

Linchposoin aucnneit yctaHaBnmeaeTcA HENOCPeACTBEHHO HA KOPNYC KOHTPOJiepa, BMECTO KPbILWKM,
3aKpblBaloLLei TepMUHanbHbIi 6110K.

JucTaHuMOHHbIN LdpoBoI AMCNNEN MOHTUPYETCA OTAENBHO OT KOHTPOMiepa B CTEHY UMW B
CTaHJapTHbIN 3NeKTpuYeckuil Gokce. Qucnneii (2 cTpoku, 16 CUMBONOB) NOKa3biBaeT MHOpMaLMIo O
paboThbl CUCTEMbI CUCTEMY, OLUIMGKM, U AMArHOCTUYECKYH MHdopMaLmto. YeTblipe KHOMKKU Ha Aucnnee
NO3BOMNAKT NepeABUraTbCA MO MEHHO.

AnA cucTeMm ¢ HeCKONMbKMMU KOHTponnepamu TriStar-MPPT, 06beAnHeHHbIX B CeTb, 0AMH LM pOBOiI
aucnnein MoxeT oTobpaxaTb UHopMaumio No Bcel cucteMe. KOHTponnepbl B 3TOM cliyyae CBA3bIBAKOTCA
yepes noptbl MeterBus (RJ-11).
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KoHueHnTpaTOop HUB-1

CeTb MeterBus ¢ HeCKONbKUMK KOHTponfepamu TpebyeT HannuuA KOHUeHTpaTopa A/1A 9NeKTp1MYeckom
nszonAaumn. HUB-1 obecneynsatowan ceAsb Mexxay MeterBus-coBmecTumbiMm KoMnoHeHTamn Morningstar,
BKNIOYaA koHTponnep TriStar-MPPT.

Apansep pene RD-1

Opaneep pene RD-1 nozsonAeT KoHTponnepy TriStar-MPPT ynpaesnATb BHelHMMK yCcTpoiicTBamu. YeTbipe
nopta KoHTponA RD-1 MoryT 6biTb HACTPOEHb! (B pasfMyuHbIX KOMOUHaUMAX) ANA BbINOMHEHWA CeayoLmx
3ajav:

KOHTPOb reHepartopa (2-, 3- n 4-npoBOAHON KOHGMrypaLuum)
OMNoBeLLEeHNA U Apyrue curHanbl (Cyxue KOHTaKTbI)
paclUMpPeHHbI KOHTPOb Harpy3ku

KOHTPONb BEHTUAALMU

Opaneep pene RD-1 umeet chopmy anAa kpennexnua Ha DIN-peilky unm Ha nnocKyo NOBEPXHOCTb.

AnA nonyyeHWA 4ONONHWUTENbHON uHchopmauun o apareepe pene RD-1 noceTute Haw canT unm
cBrXuTECh ¢ ancTpubotopom Morningstar.

KommyHukauuoHHbii agantep RSC-1 (EIA-485 / RS-232)

KommyHukaumoHHbii agantep RSC-1 nossonsaeT noaknNiounMTb 0aMH nnu 6onee KoHTponnepos TriStar-
MPPT K KOMNblOTEpY MW APYrUM CEPUINHBIM YCTPONCTBaM Yepes nepexogHuk EIA-485 / RS-232. Agantep
npeobpasyeT cepuitHblii MHTepdeic RS-232 B curHanbl, coBMecTumMble ¢ RS-485. CeeTogmoaHan
MHAMKaUMA KOHTposnepbl OyaeT NoKasbiBaTb CTAaTyC cOeAUHEHNA U OWNOOK. KOMMYHMKaLMOHHbIH
agantep RSC-1 umeeT dhopmMy anAa kpennexumA Ha DIN-peiiky unu Ha nnockyto NOBEPXHOCTb.
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3.0 MoHTa)k KoHTponnepa TriStar-MPPT

3.1 O6wasa nHpopmaymsa

MecTO MOHTaXa UMeeT BaXKHOE 3Ha4YeHne ANA NMpou3BOaUTENBHOCTU U CpOKa CNy>XX0bl KOHTponsepa.
KoHTponnep AoMKeH ycTaHaBNMMBaTbCA B CYXOM U 3alUMLIEHHOM OT BOoAbl MecTe. [Npu HeobxoaMmMocTu
KOHTpOJIep MOXET yCTaHaBNMBATbCA B BEHTUIMPYEMOM 3aKpbITOM WKadyy Npu YCNOBUM XOpoLero
BO3ayxoobmeHa. Hukorga He yctaHaBnusaiTe TriStar-MPPT B NONMHOCTbIO 3aKpbITOM Kopryce.
KoHTponnep MOXeT ObITb yCTaHOBMIEH B OAHOM 06beMme ¢ repmeTudHon AKB, Ho HuKorga He ¢ AKB
OTKpbITOro Tuna. Mapbl OT OTKpbITbIX AKB ByaeT pazbegaTb MUKPOCXEMbl KOHTpoOnnepa.

HeckonbKo KOHTpoNnepoB MOryT 6biTb NOAKIIOYEHBI NapannenbHO Ha OAMH akKKyMYNATOPHbIN 6aHK anA
JocTuKeHnA 6onee BbICOKUX TOKOB 3apAfa. JononHUTenbHble KOHTpOoNepbl TakkKe MOryT ObiTb
yCTaHOBMNEeHbl NapannensHo B 6yaywem. KaXkablii U3 KOHTPOMNNePOB B 3TOM clydae AOMKEH UMETb CBOW
COBCTBEHHbBIN KOMMEKT CONMHEYHbIX NaHenewu.

lpeaynpexxaexHne:
Huv npy kakux ycrnoBnax He yCTaHaBnNBanNTe KOHTPO/Iep B OAHOM o6rveme C OTKPbITeiMu AKD. lNapbi
Takux AKG roprouun v 6yayT criocob6CTBOBaTL KOPPO3UU, KOTOPAA YHULITOXUT MUKOOCXEMbI.

lpun ycTtaHoBKe KoHTponnepa TriStar-MPPT B 3akpbiToM 06bemMe, Heobxoanmo 06ecreydnTs
[OCTaToYuHyr0 BEHTUIALMIO. YCTaHOBKa B repMeTUYHOM 06 beMe npuBeeT K neperpeBy U YMeHbLLIEHUIO
CPOKa CITYXO6kb!.

YCcTaHOBKa KOHTPO/Iepa npocTa, Ho BaXKHO, YTOObI KaxX bl Liar 6bi1 caenaH npasnibHo. OLMoKa
MOXKET NPUBECTH K ONACHBIM CUTYaLMAM, TaK KaK MOTYT BO3HUKHYTb BbICOKME HAMPSXXEeHWUA M CUia ToKa.
BHUMAaTe/IbHO 03HaKOMbTECh C MHCTPYKUMAMM B 3TOM pasfesie. [po4unTaiTe Bce MHCTPYKUMM nepes
Ha4yao0M nepBoi YCTaHOBKM.

LaHHas WHCTPYKUNA OTHOCUTCA TOJIbKO K HerarnBHO-3a3eM/1IeHHbIM cucTeMamM. YcraHoBLmK 06513aH
UMeThb ripeficrtaB/ieHne o rpuHLnnax paéorb/ cUCTeM Ha NMOCTOAHHOM TOKe, a Takxke 06 yCTaHOBKe
CUCTEM Ha CONTHEYHOM 3Heprun.

PekomeHAOBaHHbIE UHCTPYMEHTbI:

CHumaTenb U3onAuMmn AnA aNeKTpuyeckux kabeneu
Kycauku ana kabenein

OTBepTKkM

Mnockorybupl

Openb-nepcdopartop

Csepno 2,5 Mm

YpoBeHb

Pe3ak anAa Tonctoix Kabenen

OB6>XXUMHble KneLm

TepMoycaJoyHaA TpybKa U TepMoycadoyHblin ¢heH

10
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3.2 MoHTa)k KOHTponnepa

War 1 — CHATb KpbIWKY OTAENEeHUA TepMUHanos
NMpegynpe>xxgenue 06 anieKTpuyeckom yaape:
OTKIOUNTE BCE NCTOYHUKN MUTaHNS KOHTPOJIepa, rnpexpae 4em CHUMATb KPbILLKY TePMUHAIbHOIO
oTceka. He cHumanite KPBILLIKY, eC/in Ha KakoM-inbo 13 TePMUHAI0OB OCTAaeTCA HalrlpaXXeHne.

Ecnu BMecTO KpbIWKK ycTaHoBMNEH LudpoBoi Aucnnen, ybeauteck, 4To OTcoeanHeH kabenb RJ-11.

LWar 2 — Bbibente 3arnylkKu u3 oTBepcTun, KoTopblie 6yayT MCNosnb30BaTbCA

NMpegynpexxgeHue 06 351€KTPUYECKOM yaape:
Bceraa 3awmilaiTe npoBOAHUKM B OTBEPCTHAX OT OCTPbIX METaNlINYeCKux Kpaes. Vicrnons3yite roppy,
BTYIKM, W T.01.

Hukoraa He BeanTe KOMMyHUKALUMOHHbIe Kabenv BMecTe ¢ cuiioBbiMK. [pexxae Yem BbIOMBaTb 3arnyLUKy,
CcnnaHupyiTe, Kak NoMayT NpoBoAa.

LWar 3 — MoHTa)k KOHTponfepa Ha BepTUKasibHOM NOBEPXHOCTHU

MOHTa>)KHbIA KPOHWTEWH

1. MpuUcoeanHUTE MOHTaXHBIN KPOHILTENH K KOPMYCY KOHTPONNEPA, Kak NOKa3aHO Ha PUCYHKE.

2. 3akpenuTe KOHTPONSep Ha BEPTUKaNbHOW NOBEPXHOCTM B MeCTe, 3alUMLLEHHOM OT BO34eACTBMuA
MPAMbIX COSIHEYHbIX fly4Yel, BbICOKMX Temnepatyp u Boabl. Kontponnep TriStar-MPPT gonxeH umeTb
¢cBOOOAHOE NMPOCTPAHCTBO KaK MUHUMYM 150 MM HaA v NO4 KOHTPOJSIIEPOM, U KaK MUHUMYM 25 MM ¢
KaXk,401 U3 CTOPOH AnA obecnevyeHnA HopManbHOro TennoobmeHa Bo BpeMA paboThl (Kak NokasaHo Ha
PUCYHKE HUXeE).

11
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3. KOHTpOJ'IJ'Iep OOMKEH B6bITb 3aKpernjieH B Tpex To4YKax. [Be HUXKHNE TOYKK KpenrieHnAa pacrnonoXeHbl
nog KprLIJKOVI TepMUHaJIbHOIo oTCcekKa.

ALLLARRRRRRRRRRRRRRY

WA_#M#-"R ! 6" (150 mm)
m

-t B PN —— &
\ AT LEAST/ AT LEAST

1" (25 mm) COOL AIR 6" (150 mm)

LWar 4 — Hactponka BHyTpeHHUX nepekntodarenen (DIP SWITCH)

ANV NARNVNNVNNNNN

Mepeknioyatens 1: anA 6yaywero npuMeHeHuns

B HacToAwWwee BpeMA He ucnonb3yetcA. [JomkeH cToATb B nonoXxeHuu «OFF»

MepeknioyaTtenu 2 u 3: Bbi60p HOMMHANBLHOTO HaNPAXXEHNA CUCTEMbI (4 BapuaHTa):

System Voltage Switch 2 Switch 3
Auto OFF OFF
12 OFF ON
24 ON OFF
48 ON ON

«AUTO» — aBTOMaTU4eCKan HacTpoiKa Npu KOTOPO KOHTPONep caM onpeaenaeT HanpAXXeHne
NOAKNIOYEHHON K Hemy AKB.

ABTOMaTM4YecKanA HacTpoiKa No3sBonAeT KoHTponnepy TriStar MPPT HacTpouTb HOMUHANBHOE
HanpAXXeHWe aBTOMaTUYeCKU. OTO MPOMCXOANUT BO BPeMA NepBoHavyarnbHOro NoAKNIYeHNA KOHTponnepa K
AKB, nocne yero B npouecce sKcnnyaTauuMu HanpaXxeHne B CUCTEMe HUKOraa He ByaeT MEeHATbLCA.

PeKOMeH,D,yeTCH Bbl6paTb HanpAa>XeHne CMCTeMbl BPYYHYIO. ABTOMaTu4yeckan HaCTpOVIKa AOJ>KHa
NCNOJ1Ib30BaTbCA TOJIbKO B TEX CNny4YadXx, Korga HOMMHaJIbHOE HalnpA>XeHue B CUCTeMe HEU3BECTHO 3apaHee
nnn B cucteMax, roe HanpAa>xeHme B CUCTemMe MOXXeT nepnognyeckn USMeHATbCA.

Mepeknioyatenu 4, 5 u 6: Boibop anroputmos 3apaaa AKB

AnA HopManbHON paboThl cCUCTEMbI BaXKHO BbibpaTb Tun 6aTtapen. Kaxxapin Tun AKB TpebyeT cBoero
0CcOBEeHHOro anropuTMa 3apAga ¢ COOTBETCTBYIOWMMM HANPAXKEHUAMMW pasNnyHbIX cCTaauii 3apAaa.
MpaBunbHbIK aNnropuTm 3apAja NO3BOMUT akKKyMynATOpY cny>uTb gonro. O6paTtutecs K cneuudurkauum
Balle aKKyMynAToOpHON H6aTapen, npegoctaBnAemon nponssogutenem AKB 1 Bbibepute napameTpbl
3apfAja, KoTopble, Haunydywunm obpa3om COOTBETCTBYIOT Bawnm AKB.
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Settings Battery Absorp. Float Equalize | Equalize
Switches Type Stage Stage Stage Interval
4-5-6 (Volts) (Volts) (Volts) (Days)
off-off-off |1 - Gel 14.00 13.70

off-off-on |2 - Sealed* 14.15 13.70 14.40 28
off-on-off | 3 - Sealed* 14.30 13.70 14.60 28
off-on-on |4 - AGM/Flooded 14.40 13.70 15.10 28
on-off-off | 5 - Flooded 14.60 13.50 15.30 28
on-off-on |6 - Flooded 14.70 13.50 15.40 28
on-on-off |7 -L-16 15.40 13.40 16.00 14
on-on-on |8 - Custom Custom | Custom | Custom | Custom

* “Sealed” battery type includes gel and AGM batteries

MpumeyaHua K Tabnuue:

Gel —Tenesble AKB

AGM - AIT'M AKB

Sealed — 3akpbiTbie AKB (Bkn. GEL n AGM)
Flooded — oTkpbITbie AKB

Custom — ocobeHHan HacTpoika

Bce HanpsaxeHuA B Tabnuue faHbl ANA HOMUHanNbHoro Hanps>keHua AKB 12 B. [1nA 24-BoNbTOBbLIX CUCTEM
YMHOXbTe Ha 2, AnA 48-BONbTOBbLIX cUCTEM Ha 4. Bonee noapobHaa nHdopmauua aaHa B pasaene 4.3.

Battery Type — Hanbonee pacnpocTpaHeHHbI Tun AKB.

Absorption Stage — ctaaua nornouweHuAa (abcopbumm) — cTaamA BO BpeMA KOTOPON TOK 3apAaja
orpaHuMunBaeTCcA, NPU HEUSMEHHOM HanpsXXeHun abcopbuuun. Mo Mepe Toro, kKak AKB cTaHOBUTCA BCe
6onee 3apA>XXeHHON, TOK NpoAomkaeT yMeHblaTbeA, noka AKB He ByAeT NONHOCTBIO 3apAXKeHa.

Float Stage — cTaanA noaaep>XKu — NOSIHOCTbIO 3apAXeHHaA AKB nonyvaeT yMeHblLeHHOe Hanpsa)keHue
3apaja anq nogaepkaHua 3apAXXeHHOro COCTOAHMA.

Egualize Stage — UWMKN BblpaBHUBAHNA, BO BpeMA KOTOPOIro HanpA>XeHue 3apAaga octaeTCcA NoBbllUEHHbIM
anAa ,D,ech'Ib(baTaLl,l/ll/l N BblpaBHUBAHNA HaNpA>XXeHUA MeXXay BHYTPEHHUMU SJIEMEHTaAMWU.

Equalize Interval — uHTepBan B JHAX MeX /Ay UMKNaMyU BblpaBHUBAHUA, KOTOPbIE KOHTPONEP AOMKEH
3anyckaTb aBTOMaTUYeCKM (HacTpoika nepekntoyartens 7).

MNepekniouaTtensb 7: BoipaBHUBaHue

Bbibepute py4Hyto UM aBTOMaTUYECKY HAacTPONKY npouecca BblpaBHuBaHuA AKB. MNpu ycTaHOBKe Ha
PYYHYIO HAaCTPOMKY NMpoLecC HauyHeTCA TONbKO NPW HaXKaTuKu KHONKW MW Npu ero 3anycke ¢
AucTaHumoHHoro aucnnen TriStar Meter. ABTomaTuyeckana HacToWKa BblpaBHMBAHUA NPOU3OHAET B
COOTBETCTBUU C YCTAHOBKOW Nepeknoyartenei 4, 5, u 6 (CM. Bbllue).

W npu aBTOMaTMYECKON, U MPU PYYHOWU HACTPOKe KHOMKa MOXeT BblTb UCMONb30BaHa AnA 3anycka u
OCTaHOBKM npoLiecca BbipaBHUBaHUA No HeobxoaumocTu. Ecnu Boi6pad Tun AKB, He
npeaycmaTpuBaloLLMil BolpaBHMBaHWE, TO faXKe MPU HaXKaTuu KHOMKKM MPOLEeCcC He Ha4yHeTCA.

Equalize Switch 7 manual — py4YHas HacTpoika
manual OFF automatic — aBTomMaTMyeckKan HacTpoinka
automatic ON

MepexntioyaTtens 8: Ethernet-6e3onacHocTb

MepekntoyaTena 6esonacHoCcTU Ethernet no3BonAeT BKAOUYNUTb UMK BLIKTIOYUTL BO3MOXHOCTb
KoHdpurypaumm kouTponnepa TriStar-MPPT yepes coeanHeHne Ethernet. Ecnu gaHHaA dyHKUmMA
BbIKJTIOYEHA, yAaneHHbIA JOCTYN K KOHTposfepa He AonycKaeTcA. OTO caenaHo n3 coobpakeHni
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6e30nacHOCTU ANA TOro, YTobbl UCKMNIOYMTE HeNpeAHaMepeHHble M3MEHEHUA HacTpoeK. JeakTusauua
AaHHOW yHKUMM He ABNAETCA 3aMeHON CPeaCcTB ceTeBoW 6e30MacHOCTN.

Configuration via TCP/IP Switch 8 :

- disabled — BbIKNO4YEHO
disabled OFF enabled — BKJilo4eHO
enabled ON

TpumeyarHne:

HacTpoiika napameTpoB ceTu U JOCTYI K [10/1b30BaTE/IbCKMM HaCTPOKaM KOHTposiepa Bcerja
BK/IoYeHb! Yepes rnopTtel RS-232 u RS-485. MNepekmodaresb Ethernet-6€30rnacHoOCTY NCMONB3YETCA
TOJTIbKO /11 BKITKOYEHUA / BEIKITIOYEHUA yAaneHHON HacTPOUKM KOHTponnepa dyepes TCP / IP.

BHUMAHME : xakepcKas ornacHocCTb

lepekmoyarerns Ethernet-6€30nacHOCTU He 6/I0KUPYET BO3MOXHOCTh 3alncu KOMaHg Yepe3s rnopTt
RS-485.

q b

War 5 - AucTaHUMOHHbIN AaTYMK TemMnepaTypbl

OucTaHumoHHbIN gaTuuk TemnepaTtypbl (RTS) nocTaBnAeTCA B KOMMNNEKTE C KOHTPONEPOM W
ucrnonb3yeTcA ANA KOMNeHcauMn HanpaXXeHUA 3apAaa B 3aBUCUMOCTUW OT OKpy>KaloLeil Temneparypsbl.

JdaTunk gomkeH 6biTb NOAKMIOYEH K 2-KOHTAKTHOMY TePMUHANY, KOTOPbLIA pacnofioXXeH MeXXAy KHOMKOW 1
ceeToanodamu (cM. cTp. 7). JaTumk uMeeT 10-MeTpoBbIA cOeAMHUTENbHbIA Kabenb 0,34 mm2. MonApHOCTb
coeanHeHWA He BaxxHa. Kabenb RTS MoXeT NpoxoauTb Yepes TO XXe OTBepcTue, YTO U cuMoBble Kabenu.
Ycunue satArneannA BUHTOB TepmuHana RTS He AomkHO npesbiwaTb 0,56 Hm.

BHumaHune:

KOHTpOﬂﬂep He KOMIeHCUPYeT HalrlpaXXeHne 3apAna B 3aBUCUMOCTHU OT TeMiieparypbl Opr)KaiOLLlekul
cpenbl, ecnin Te/vmeparypr/ﬁ AaryuKk He MNoAK/THOHeH.

BHumaHmne:
He nomewyadite TemrepatypHbiii garuavk BHyTpb AKB, 370 rnpnBeaeT K nopye aatyvka n AKb

TpumeyarHne:
Tpn HeobxoanmocTu Kabenb RTS MoXeT 6biTb yKopoUeH. [Npyu aToM HeobxoanmMo nepecTaBnThb
beppUTOBBINI HAKOHEYHUK Ha HOBOE MECTO.

q b

LWar 6 — 3azemneHue n yCTPOMCTBO 3aLMTHOrO OTKJIHOYEHUA
BHumaHne:

KoHTponnep He nMeeT BCTPOEHHOIO yCTPOUCTBA 3aluTHOro oTkmrodeHna (Y30 / GFDI). MNpun
HeobXxoaMMOoCTH TaKoro ycTpoHcTBa Heobxoanma ycTaHoBKa BHeluHero ¥30.

TpumeyarHne:
TpoBOAHUKN 1 TepMUHaITbl, MapPKUPOBAaHHbIE XEeJTO-3e/1eHOH LiBETOBOU KOMOVHALMEN MPUMEHAIOTCA
TOJIBKO AJIA1 3836MIIeHA .

[nA 3a3emneHnA omkeH 6blTb UCMONb30BaH MeJHbIi NPOBOJHUK. Tele/IHaJ'I 3a3emMneHnA
MapKupyeTcA cneayrwmmMm CUMBOJIOM:

BHuMaHue: pUCK BO3ropaHus

He noakniodante NpoBOAHNK «MUHYC » K TePMUHAIY 3a3eMieHns Hanpamyo. o ctaHaaptam NEC
HEobXxo0AMMO VCOIb30BaHNE BHELLIHErO YCTPOHCTBA 3alUnTHOro oTkmoderns (Y30). KoHTponnep He
“MeeTe BCTPOEHHOIO YCTPOUCTBA 3alMTHOIO OTKMOYEHUA. MuHyc cucTeme! 01XKEeH 6biTb 3a3eMIeH
yepe3 Y30 u ToNbKO B O[HOW TOYKE, Ha CONTHEYHbIX naHenax VA Ha AKbB.

>

MuHuManbHble cedeHuA Kabena 3a3emMneHuna:

e TS-MPPT-45: 6 mm2
e TS-MPPT-60: 10 mm2
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War 7 — CeHcop Hanpsa>xeHua AKB

W3-3a conpoTuBneHUa NPOBOAHMKOB HaMNps>XeHne Ha TepMUHanax KOHTponnepa MoXeT HEMHOIo
OTNUYATbCA OT HaNpPAXKEeHUA, N3MepPeHHOro HenocpeAcTBeHHO Ha TepMuHanax AKB. CeHcop HanpsXeHuA
AKB noseonfeT koHTponnepy TriStar-MPPT nsmepatb HanpaxxeHne AKB ¢ 60MbLION TOYHOCTBIO, TaK Kak
no oTAeNbHbIM KabenfAM ceHcopa He uaeT 60MbLON TOK U He NPOUCX0ANT nageHua HanpaxeHua. Oba
TepmuHana AKB cBA3bIBAKOTCA C TEPMUHANIOM CeHcopa Ha KOHTpOSNepe, KOTOPbIA pacnonoxXeH Mexay
KHOMKOW W NOMOXWUTENbHbIM CUOBbIM TepmuHanom AKB.

CeHcop HanpskeHusa AKB He obAzaTeneH anAa paboTbl koHTponnepa TriStar-MPPT, Ho ero yctaHoBKa
peKoMeHAOBaHa AnA Nyylleid NpoM3BoaNTEeNbHOCTH. Mpyu NOAKNIOYEHNN CEHCOpa KOHTPOMNep O4eHb
TOYHO onpeAenAeT HanpAXXeHWe, YTo aenaeT ero paboTy 6onee apheKTUBHON, a TakKe No3BonAeT
6onee TOYHO BMAeTb MHpopMaLmio no AKB Ha gucnnee.

Kabenu ceHcopa AOMXKHbI 6bITb MUHUMAaNbHO HEOBX0AMMOWN ANUHBI ¢ cedeHnem 0,25 — 1,00 mm2,
PekomeHayeTcA ucnonb3oBaHue BUTOW Naphbl, HO 9TO He ABNAeTcA obA3aTenbHbiM. Kabenu ceHcopa MoryT
UATW BMECTE C CUNOBLIMU KabenAamu. Ycunue 3aTAKKK Ha TepMUHanax ceHcopa He JOMKHO NpeBbiwaTth
0,56 Hwm kpyTALLero MoOMeHTa.

MakcumarsnbHO A0MYyCTUMOE PaccTofAHUe OT TepMuHana ceHcopa K AKB coctasnseT 30 M.

ByabTe ocTOpOXXHbI, cobnogan NONAPHOCTb NOAKNIOYEHUA ceHcopa. HenpasunbHaA NoAAPHOCTb
NOAKNIOYEHUA ceHcopa He MPUBOAUT K NOMIOMKE, HO CEHCOP He CMOXKET HOpMasnbHO (byHKLMOHMPOBATbD.
MoaknoyeHue Kabenen ceHcopa K TepMuUHany TemnepaTypHoro gatymka (RTS) BbI3OBET CUCTEMHYIO
OLLMBKY.

Ecnu ycTtaHoBneH aucnnen TriStar-Meter, Heo6xoaMMO NpoBepUTb HACTPOWNKK, UTOBbI ybeanTbeA, YTO
ceHcop HanpaXeHWA u RTS ycTaHoBNeHbl U 06Hapy>XeHbl KOHTPOSINepoM 1 paboTaloT KOppeKTHO. AnA
3TOro TakXKe MOXeT 6blTb UCMONL30BaHO NporpaMMHoe obecneyeHne MSView ™.

Lar 8 — CeTeBble KOMMYHUKaLWOHHbIE COEAMHEHUA

CeTteBble nogknoyeHnA no3sonAT TriStar MPPT obmeHuBaTbeA uHdopmaumen ¢ ApyruMn KOHTPOMNepomM
1M KomnbloTepoM. CeTb MOXeT ObITb NPOCTOM, COCTOALLEH U3 OAHOIO KOHTpOSfiepa U KOMNbioTepa, Uiu
CITOXXHON, COCTOALLEN U3 AEeCATKOB KOHTPOSNEPOB C NOAKNIOYEHNEM K MHTepHeTy. O630p ceTeBbIX
noAknoyeHuit aaH B pasgene 5.0.

BHumaHune:

He ponyckaeTca Npoknagka ceTeBbiX Kabesied BMECTe C CUTOBLIMY.
Hcronb3yiiTe TONBLKO ceTeBbie Kabenu MapkupoBaHHele UL 300 Volt Rated.

MoakntounTe ceTeBol Kabeslb K COOTBETCTBYIOLLEMY ceTeBOMY MopTy. [OCTyn K ceTeBbiM NopTam npolle
[I0 TOTO, KaK 3aKpeneHbl cunioBble kKabenu. MopTbl pacnonoXeHbl BHYTPU TEPMUHANBHOIO OTCeKa Ha
HUXKHell nnaTe, Kak NoKa3aHo Ha pUCYHKe:

MeterBus

RS-485 RE1)

(4 position)

RS-232
(DB-9)

Ethernet
(RJ-45)
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MopT EIA-485

KoHHekTop EIA-485 AomxHbl 6bITh OTCOEAMHEH OT pasbema AfA A0CTyna K NOPTY, Kak NoKasaHo Ha
cnenyowem pUcyHke:

MopT RS-232

Wcnonb3yeTcA cTaHaapTHbIA 9-NuHHBIA (DB9) KOHHeKTOp (Mama). PekoMeHayeTcA KOMNaKTHbIW Tun
KOHHEeKTOpa ANA 9KOHOMUKU MecTa.

TpumeyarHne:
W lMopTtel EIA-485 1 RS-232 He MoryT 6bITb UCO/1630BaHbl OJHOBPEMEHHO.

MopT Ethernet

MopT RJ-45 Ethernet umeeT ABa cBeTOAMOAHBLIX UHAMKATOPA ANA NOKAa3aHUA cTaTyca NOAKIIIYEHNA U
ceTeBoi akTueHocTU. VicnonbayiTe Butyto napy CAT-5 / CAT-5e n RJ-45 pazbembl. ECin BO3MOXHO,
npoTAHUTE Kabenb NONHOCTLIO Yepes Kopob Ao onpeccoBku Ha RJ-45. [Mpu ucnonb3oBaHUn roToBbIX
kabenei, ybeauTecb, YTO He MOBPEXAEHbl pa3beMbl.

CoeanHennna MeterBus™

Ana cetn MeterBus™ ucnonbsyeTca cTaHA4apTHbIA 4-NpOBOAHOW MM 6-NPOBOAHON TenedOHHbIN Kabenb
RJ-11. Ecnn BO3MOXHO, TAHYTb TenecoHHbIA Kabenb Yepes Tpybonposoa A0 onpeccoBku Ha RJ-11
paszbembl. ECnin BO3MOXHO, NPOTAHUTE Kabenb NOMHOCTbIO Yepes Kopob Ao onpeccoBku Ha RJ-11. Mpu
MCMoNb30OBaHWM roTOBLIX Kabenew, ybeanTech, YTO He NOBPEXXAEHbI pazbeMbl.

BHumaHne: PUCK BO3ropaHusa U 3J1eKTPU4YeCcKoro LwokKa

TMoakmounte AKB K KOHTPOJIIepy npexae 4em noakadaTe Co/liHeyHble rnanenu. TepmuHan + AKB Ha
KOHTpOsiepe 0603HaqYeH KPacHbIM LBETOM, TEPMUHAI + CO/THEYHEIX NaHenies 0603HaqYeH XenTeiM
LBETOM.

CeyeHue Kabensa

YeTblpe cunoBble TepMUHaNa KOHTponepa UMetoT pa3Mepbl Nof cedeHne kabena 2,5 — 35 Mm2,
Vcnonb3yiiTe MHOrOXUMbHbIE MedHble Unu anioMuHueBble kabenu. icnonb3yiiTe nepeuncrneHHole UL-
knacc B 300 BonbT TONbKO NpoBo4,.

Xopoluasa cuctema reHepaumn COTHEYHON SHepPrn Kak Npasuio npeanonaraeT Kabenu 60MbLIoro
CeYeHWd, orpaHM4MBaloLLmMe NOTepyu HanpaXXeHnA 2% Unnm MeHee. Vicnonb3ynTe B Ka4ecTBE OpUEHTUpa
cneayoLlyo Tabnuuy:

Model Wire Type 75°C Wire 90°C Wire
TS-MPPT-45 Copper 6 AWG (16 mm?) 8 AWG (10 mm?)
TS-MPPT-45 Aluminum 4 AWG (25 mm?) 6 AWG (16 mm?)
TS-MPPT-60 Copper 4 AWG (25 mm?) 6 AWG (16 mm?)
TS-MPPT-60 Aluminum 2 AWG (35 mm?) 4 AWG (25 mm?)

Copper — mefb
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ABTOMaThI-BEIK/IOHATE U U rnpefoxpannutesin AOJ/IXKHbI ycTaHaB/IMBaTbCA TOJ/IbKO Ha He3al3eM/1eHHble

i: I'Ipe,qynpe)K,quMe: PHUCK 3JIeKTPUYEeCKOro LokKa
yenun. 3a3eMiieHHbIe Ler JOMKHbI rnpepbiBaTeCA TO/IBKO C MOMOLLBIO Y30 nocToAaHHOro ToKa.

MpepblBaTENM-aBTOMaThl AOMKHbI GbITb YCTAHOBNEHBI HA OTKIOYEHWE Lieneit npocToAHHOro Toka AKB u
CONHeYHbIX naHenei. Cuna Toka aBToMata-npepbiBaTena AofkHa 6biTb 125% OT MakcUManbHOW cUnbl
Toka B Uenu. icnonbayiiTe B Ka4eCTBE OpUeHTUpA ClieAyoLLyo Tabnuuly:

Model Minimum battery circuit fuse/breaker rating
TS-MPPT-45 1.25 x 45 Amps = 56.3 Amps
TS-MPPT-60 1.25 x 60 Amps = 75.0 Amps

Minimum battery circuit fuse/breaker rating — MMHUManbHO-AONYCTMMAA cUna ToKa, MPOXOAALLEro Yepes
aBTOMaT UK NpeaoXpaHuTensb.

Tpenynpe>xxgeHne: pUCK 3J1IeKTPUYECKOr O LOKA

CorniHeYHbie naHenv MoryT reHepupoBaTth cBeitie 100 B MOCTOAHHOIO TOKa B pa3oMKHYTOU Leny rnpu
coniHeqHoM ceeTe. [Nepen paboToi ¢ kabenamu yb6eanTeck, YTO aBTOMaT-BbIK/IK0HaTe b BBOAA UN
pefoXpaHNTe b Pa30OMKHYT.

Pacnono>xeHue CUMOBbIX TEPMUHANOB

8 E R T '
DRI R oy et o e

HaBGgeE I

Solar + Solar - Battery +
Battery -

{Common Negative)

MoaknioyeHne npon3eoanTCA B crieayrwoueM nopAagke:

1. Yb6eauTecb B TOM, YTO BBOJA, W BbIBO KOHTposiepa hU3NYEeCKN OTKITIOYEH OT UCTOYHUKOB NUTaHuUA
(AKB 1 conHeuyHble naHenu). BHyTpu KOHTponnepa BbIKNo4aTeen HeT.

Yb6eautech, TO Kabenm NpoxoaAaT Yyepes OTBepcTUA 6e3 HaTAXKeHNA.

npOI'IyCTl/ITe Kabenu B TepMVIHaJ'IbeIVI oTcek. aTtumnk TeMnepaTypbl U CEHCOP HanpA>XXeHnA y,u,o6Hee
BBECTU B TepMVIHaJ'IbeIVI OTCEK [0 CMNOBbLIX Kabenen.

Tpeaynpe>xxaeHne: puck nosomMku o6opyaoBaHUA
Yb6ennteck B KOPPEKTHOU MOAAPHOCTH COEANHEHMI CHToBbiX Kabened MNEPE/ noaKnoYeHnem nuTaHna
K KOHTpOJ11epy.

4. TMMopkniounute Kabenb « + » AKB K TepMUHany «+» KOHTponsepa (06o3HayeH KpacHbIM).
5. Mopkniounte Kabenb «—» AKB K 0gHOMY U3 TepMUHANoB «—» KOHTposnepa (oba TepmuHana obuiume).

Tpeaynpe>xxgeHne: puck nosomMku o6opyaoBaHUA

Yb6ennteck B KOPPEKTHOU MOAAPHOCTH COEANHEHMI CHToBbiX Kabened MNEPE/ noaKnoYeHnem nuTaHna
K KOHTposinepy. MNepes coeanHeHnem Kabernes OTK/IIOYUTE Leny COTHEYHbIX raHesiel u 3amepbTe
HarpA>XXeHne Xo10CcToro xoaa.

6. Moaknouute Kabenb « + » COMHEYHbIX NaHeNnen K TepMUHany CONMHEYHbIX NaHeNen « + » Ha
KoHTponnepe (06o3Ha4yeH XXenTbiM).
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7. TMoakniounte Kabenb «—» COJIHEYHbIX NaHeNen K 04HOMY U3 TepMUHaNoB «—» KOHTponnepa (oba
TepmuHana obuiue).

3aTAHWUTE BCe TepMUHanbHbIE BUHTHI C yecunuem 5,65 Hm

BxknioueHue KOHTposnepa

Mpeaynpexxgenue: pUcK MNos1oMKu o6opyaoBaHNA

MoakmoyeHne Kabenis COMHeYHbIX aHenel K TepmuHanam AKB Ha KOHTponepe npuseaeT K Bbixody
13 CTPOA KOHTPOIepa. [ocrie 3Toro KOHTPOAeP He MOANEXMUT BOCCTaHOBIGHMIO, M HA JaHHYHO
MO/IOMKY HEe PacipoCTPaHACTCA rapaHT1s MPoU3BOANTeNA.

Tpeaynpe>xxaeHne: puck nosomMku o6opyaoBaHUA

TMoaxkmodenne yenet AKB nny conHeYHbIX rnaHenesn K KOHTPOonepy ¢ 06paTHoM rnofApHOCTEIO
rpuBeAeT K BbIXOAY U3 CTPOA KOHTposnepa. [1ocsie 3Toro KOHTPO1ep He MoAAeXNT BOCCTaHOBIIEHUIO,
Y Ha 1aHHYI0 MOJIOMKY HE pacripOCTpPaHAETCA rapaHTUA npon3BoaNTe .

Y6eanTech B TOM, NpU NOAKITOYEHUN CUIOBBIX LieNel K TEPMUHANaM KOHTposnepa cobnoeHa
npaBuUnbHaA NONAPHOCTb.

C nomoulpto aBToMaTa BkMounuTe Uenb nutaHna AKB. CeeToanoabl Ha KOHTpoOnJiepe 4OJDKHbl NOKa3aTb
yCI'IeLIJHbIVI 3anycKk: o4uH UMK YepenoBaHnA 3€eNeHbId — XXeNTbIA — KpaCHbIVI.

MomHuTe, 4TO ANA paboTbl KoHTponnepa AKB fonkHbl 6bITh NOAKIOYEHBI B NEPBYIO odepep.
KoHTponnep He ByaeT paboTaTb TONbKO OT BBOAA CONMHEYHbIX NaHenewn.

C nomolLblo aBTOMaTa BKIIKOYKUTE Lenb BBOAA COMTHEYHbIX NaHenen. Ecnvm cBeTUT cosHue, TO KOHTponfep
HauHeT 3apaxaTtb AKB. Ecnu ycTaHoBneH undposoii gucnnei TriStar Meter, To Ha aucnnee 6yayt
oTobpaXkeHbl cuna ToKa 3apAaja U coctoAHue sapAata AKB.
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4.0 PaboTa KOHTpoONnepa

KonTponnep TriStar-MPPT ABnAeTcA NOMHOCTbIO aBTOMaTUYeCKUM KOHTposfepoM. MNMocne ycTaHoBKK
KOHTponnep He TpebyeT BHUMaHUA, OAHAKO, NOMb30BaTesb AOMKEH ObiTb 3HAKOM C TEM, Kak OH
pa6oTaeT. 3TO ONUCAHO B AAHHOM pas3jerne.

4.1 TexHonorua TrackStar-MPPT

KoHTtponnep TriStar-MPPT ucnonesyet MPPT-TexHonoruio Morningstar TrackStar-MPPT™ anaA
JOCTWXKEHMA BBICOKUX NoKasaTenei adeKTUBHOCTM 3apA4a OT COMHEYHbIX NaHenen. ANropuTm 3apaga
MOMHOCTBIO aBTOMaTM3MPOBaH U He TpebyeT BMellaTeNnbCcTBa Nonb3oBartend. TexHonorua TrackStar-
MPPT™ oTcne>kmBaeT TOYKY MakCUMarnbHON MOLLHOCTW reHepaLun SHepruu, yunTbliBad NOCTOAHHO
MEHHAOLLMECA YCNOBUA OCBeLLeHUA. OTO NO3BONAET B TeYeHWe BCEro CBETOBOMO AHA B KaXKAblA MOMEHT
BpPeMeHU AOCTUYb MakcUManbHy0 3¢ppeKTUBHOCTbL paboThl.

MoBbiWweHue cusnbl TOKa

B 6onblIMHCTBE cryyaes KOHTponnep 6yaeT NOBbIWATL CUTY TOKA COMHEYHbIX NaHenein. Hanpumvep,
npuxoAalime OT CONHeYHbIX NaHesnen 36 A 6yayT noBbllleHbl 40 44 A ToKa 3apAaa, KOTopblil noiaeT Ha
AKB. Cam KoHTponnep npu 3TOM He «co3aaeT» cuny Toka. MOLWHOCTb Ha BXoJe KOHTponnepa 6yaeT
9KBMBaAJIEHTHA MOLWHOCTM Ha BbIXoAe. Tak Kak MOLLHOCTb ABNAETCA Npon3BeeHNeM CUflbl TOKa Ha
Hanps>eHue (B x A), Mbl UMeeM cleayiollee:

(1) MowwHocTb Ha Bxoae = MOWHOCTb Ha BbIXxoAe
(2) B x A Ha BxoZe = B x A Ha BbIxoZe
(B AaHHOM pacuyeTe Mbl He NPpUMHUMAaeM BO BHUMaHWe NoTepu)

B cny4yae, ecnu makcumansHoe paboyee HanpaXXeHue conHeyHblx naHenem (Vmp) 6onblue, 4yem
HanpsxeHue AKB, cuna Toka, naywana Ha AKB gonmxHa 6b61Tb MponopUuoHanbHO Bhile CUnbl TOKa,
KOTOpaA NPUXOAUT C COMHEYHbIX NaHenen. B KaxxAbli MOMeHT BPeMeHU BXO4HaA M BbIXOAHAA MOLLHOCTM
cbanaHcupoBaHbl. HemM Gonblue pasHuua Mexxay HanpsxXeHuem Vmp U HanpsakeHnem AKB, Tem 6onblue
KOHTpONNep noBbillaeT cuny Toka Ha AKB. Takoe noBblilleHne MOXET ObITb OYEHb CYLLECTBEHHbLIM B
cucTemax, rje HoMUHan HanpAXeHUA COMHEYHbIX NaHenen 3Ha4YUTENbHO Bbille HOMUHANBHOIO
HanpaxeHua AKB.

Cepuu COJIHEYHbIX NaHesnen ¢ BbICOKUM HanpAaXXeHuem U naHenu AnAa UHBepPTOpPOB, BeAOMbIX CEeTbIo

OJ4uH U3 OCHOBHbLIX NMPeMMyLLECTB KOoHTponnepa TriStar — aTo cnocobHocTb 3apAXaTb AKB OT CONHEYHbIX
naHenen ¢ 3aBe4oMo 6onee BbICOKMM HOMUHAMbHbIM HanpskeHneM. Hanpumep, AKB HommHanom 12 B
MOXKEeT 3apAXaTbCA Yepes KoHTponnep TriStar oT conHeyHbIX naHenen ¢ HOMUHANbHbIM HanpAXeHem 12,
24, 36, unu 48 BonbT. OaHHbIil KOHTpoNnep MoXeT Takxke 3apaxaTb AKB OT CONHeYHbIX NaHenen ¢
NacnopTHbLIM HanpAXKeHneM xonocToro xoda Ao 150 B (HanpaxeHue 150 B He 4OMKHO GbiTb NPeBbLILEHO
Jaxke Mpu caMmblX XONOAHbIX TeMNepaTypax OKpy>katoLlei cpeapl). MNepen ucnonb3oBaHUEM COMHEYHbIX
naHenen ¢ BbICOKUMW HOMUHANbHBIMU HANPAXEHUAMW UM NOAKNIOYEHHbIEe CepUitHO, HeObX0AUMO
O3HaKOMWTbLCA C XapaKTepucTuKamu naHene, ocCo6eHHO ¢ NnapaMeTpPOoM HanpsXXKeHWA XONOCToro xoaa
(Voc) npu pasnuyHbIx TemnepaTypax.

Bonee Bbicokoe HanpA>XeHne Ha BXo4e KOHTpoJliepa o3HavaeT 6onee HU3KYIO CuUny ToKa npu TOM Xe
MOLIHOCTU. Bbicokoe HanpAa>XeHne COoJIHeYHbIX naHenen U HU3KUIM TOK NO3BONAKOT UCMONb30BaTb Kabenu ¢
MEHbLUUM CeYEeHUEM, YTO OCOBEHHO y,lJ,06HO npun 3HAYUTENIbHbIX PAaCCTOAHUAX MeX Y CONTHEYHbIMU
naHesIAMn N KOHTPOJ1JTEPOM.

MpenmywecTtBa nepea ctaHgapTHbivu (LUMM) koHTpOnnepamu

TpaAMuMOHHbIE KOHTPOMepbl BO BpeMA 3apAda COeAUHAIOT COMTHEYHYI0 naHenb ¢ AKB Hanpamyio. 3710
O3HavaeT, YTO CONIHeYHaA NaHenb JOMKHA paboTaTb B AMana3oHe HanprXXeHWi, KOTopbIA HaxoamTcA
HUXXe HanpAXXeHUA MakcumanbHON MOWHOCTH (Vmp) CONHEeYHOn naHenu. Hanpumep, B 12-BONbTOBbIX
cucTemax HanpaxeHune AKB moxeT 6biTb B AnanasoHe 10-15 B, a HanpsA>keHUe MakcMMasnbHOW MOLLHOCTH
CONHeYHON NaHenun obbIYHO Bhile: 16-17 B. Huxe npuBeaeHbl TUNUYHbIE FpachuKu 3aBUCUMOCTH CUbI
TOKa OT Hanps>XeHuA AnA cuctem ¢ 12-BONbTOBLIM HOMUHAMOM (IFpaduk «I-V»):
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TurngHbBI ananasoH Touyka MaKkCcUMasibHoOM LmanasoH paboTe! Touyka MakCcUMaibHoOM
Hanpsaxerwi AKb MOLLHOCTU TPAANLUNOHHOIO KOHTpo1iepa motyHocTu TrackStar
TrackStar
Typical Battery M%’é‘&,’;‘:’“
Maximum i
A oltage Range I;owetr A / Point
oin
=~ / s Traditional
ontroller
&J \ = Operating Range
o (o]
) -8
(V)

} 4 o > 4 4

10 15 17 VOLTAGE 10 15 17 "VOLTAGE >

MokazaTtenb Vmp CONHEYHO NaHeNn — 3TO ToYKa, B KOTOPOI cUia ToKa W Hanps>KeHWe naHenu LOCTUrarT
MUKOBbIX 3HAYeHWI. Takol NUK 06bIYHO NpUXOAUTCA Ha nepenome rpaduka «I-V» (CM. puc. BbllE).

Tak Kak cTaHgapTHble (LUMM) koHTponnepbl He Bcerga cnocobHbl paboTaTb B 06M1acTU MMKOBLIX 3HAYEHUIA
HanpAXxeHUA Vmp, YacTb aHepruu TepAeTcA. YeM Bbille pasHula Mexay TOYKOW, B KOTOpon paboTaeT
KOHTpONNep U TOYKOW MakCUManbHOIro HanpAXeHua Vmp, TeEM Bonblue noTepb. TexHonorua TrackStar-
MPPT™ nossonAeT KOHTPOMMepy NOCTOAHHO HAXOAUTLCA B TOUKE Vmp, UTO 3HAUUTENLHO CHUXKAET NoTepu
No CPaBHEHUIO C TPAAULMOHHLIMU KOHTPONNepamu.

Ycnosusa, orpaHnuunBaiowmne agppektusHocts MPPT

HanpaxeHune Vmp CONHEYHbIX NaHesiein CHUXaeTCA ¢ NoBbileHWeM TeMmnepaTtypbl. [Npy o4eHb XXapKou
noroge HanpaxeHue Vmp MOXeT ObITb AaXKe HUXe, YeM HanpAxeHne AKB. B Takoi cutyaumu
npeumyLiectso TexHonorun MPPT HuBenupyetcA. OQHaKo npy MCNONb30BAHMKM HOMUHABHOTO
Hanpr>XXeHWA COMHEeYHbIX NaHenen 3aBeJ0MO Bbllle, YeM HoMuHan AKB rapaHTupyeT 6o5iee BbICOKYHO
a(pdheKTUBHOCTL cobupaHua aHepruun. MNpu aToOM NpenmyLLecTBOM Takxe ByaeT ABNATbCA BO3MOXHOCTb
MCMONb30BaHNA CUNTOBLIX Kabeslel MeHbLUEro ceveHus.

4.2 UHchopmauusa no 3apagy AKb

4-cTaAuMHbIA anropuTm 3apApa

KonTponnep TriStar-MPPT 3apsaxaeT AKB ¢ ucnonbzoaHuem 4-cTaAMiHOro anroputMa 3apaga ana
6bicTporo, adhheKTUBHOrO 1 He3onacHoro npouecca sapAaja.

Puc. HM>XKe nokasbliBaeT NocnegoBaTeNsHOCTb CTaauni 3apAaja:

BULK
CHARGE
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Bulk Charging — CtaamA akTMBHOro 3apAaa

B gaHHon ctagun AKB NpUHUMaET BCKO CUNY TOKA, KOTOPYH AaOT COJIHEeYHble NaHesn. CeeToanognbl
6y,u,yT NnoKa3blBaTb CTATYC 3apAia AKB B cooTBeTCTBUU C TEeKYLUM HanpA>XeHueM.

Absorption — nornoweHune

Mocne Toro kak AKB gocturna HanpaXxeHuA NOHOro 3apana, KOHTPonnep HauyMHaeT aepXaTtb
HanpAXeHue 3apAga Ha NOCTOAHHOM ypoBHe. OTO HeobxoAuMo ANnA npefoTBpalleHna neperpesa AKB
BblAeneHuda rasos. Cuna Toka 6yAeT yMeHblWaTbCcA NO Mepe Toro, kak AKB ByaeT npubnmxarbca K
cocToAHuio 100%-ro 3apAaa. 3eneHblil ceeToanoa 6yaeT muraTb 1 pas B CEKyHAy.

AKB 6yaeT HaxoauWTbcA B cTaauu nornoweHuna B oblei cnoxxHocT 120-150 MUHYT B 3aBUCMMOCTHU OT
Tuna AKB, npexae YeM KOHTponfep nepenjeT K crneaytolei ctaguun. B cnyyae paspaga AKB Huxe 12,5
B B TeueHue npedpiaywiei Houu (x2 gnA 24-8 HOMUHana, x4 anA 48-8 HOMMHanNa), cTaguA NOrnoLweHusA
6ypneT npoaneHa Ha 30 MUHYT.

HanpsaxxeHune nornolieHna KOMNeHcupyeTcA B 3aBUCUMOCTH OT TemnepaTypbl OKpy>Katolei cpeapl B
cnyyae MCnonb3oBaHUA TemnepaTypHoro gaTyuka Morningstar RTS (BxoAWT B KOMMNEKT NOCTaBKU
KOHTponnepa).

Float — MNopaep>kka

Mocne Toro, kak AKB NONHOCTbIO 3apAXKeHa, HanpaXKeHne 3apAja ymeHbluaeTcA. Ecnu AKB nonHocTbio
3apAXKeHa, BHyTpW Hee 6oMblle He NpoTeKaeT XMMUYEeCKUX peakunid. ToK 3apAga Tenepb 6yaeT Bbi3blBaTh
TOMbKO BblAeneHue rasos. B ctagun nogaep>xkn AKB nonyyaeT MMHMManbHbIN 3apAj AnA noagep>XXaHua
AKB B paboyem COCTOAHUM NpK OTCYTCTBUM rasoBblaeneHua. Llenb aaHHOM cTagun — npeaoTBpaTuTb
nepesapAg AKB. B ctagnn noaaep>Xku 3efieHblidi cBeToanoq, coctoaHua sapaaa (SOC) 6yaet murath 1
pa3 B 2 CeKyHAbl.

Equalization — BeipaBHuBaHue (TOJIbKO AJ1A AKB OTKPbITOIO TUMA)

MHorue Tunbl AKB TpebyloT nepmoanyeckoro cunbHOro 3apAaga And nepeMelumBaHmnaA aNeKTponuTa,
BblpaBHMBAHMA NOTEHLUNANOB MEX Ay 3NeMeHTaMm, a TakkKe ANnA 3aBeplueHna XMMUYeCcKUx peakumii. B
cTaauu BblpaBHMBaHUA Ha AKB nogaeTcA NoBblLWEHHOe HanpsXXeHue 3apAaja ANA YCKOPeHUA XMMUYeCKnX
peakumii n BblaeneHuna rasa. B aaHHol cTaauu 3eneHblil cBeTtoanoa coctoAHnA 3apAaga (SOC) bypet
ObICTPO MUraTb 2 pa3a B CEKyHY.

NPEAYMNPEXAEHUE : Puck B3pbiBa
BoipasHusaHne AKB OTKpBITOro Tuna BefieT K Boixoy rpemydero rasa. lNometjeHne ¢ AKb Heobxoammo
MPUHYANTEIbHO NpoBeTpuBaTs!

NPEAYTNPEXAEHUE : MospexaeHue obopyaoBaHusa

B cragun BeipaBHUBaHusA HaripsxXxeHne, nogaBaemoe Ha AKB yBenmunBaeTtcA. Ecnv Kk TepmuHanam AKB
oAKOYEeHa Harpy3sKa rnoCTOAHHOIO TOKa, HeobXoAnMO MPOBEPUTE ANara3OH HarpAaXXeH, B KOTOPOM
MOXET paboTaTb Harpy3Ka.

NPEAYNPEXAEHUE : MospexaeHne O6opyaoBaHusA

YpeamepHbivi nepe3apan B TeHeHNe CIINLLIKOM AIMTENbHOIo BpeMeHu MoxXeT nospeante AKB. lNepes
MC01b30BaHNEM BbipaBHUBAHWA MPOKOHCYIbTUPYATECH C PYKOBOACTBOM 10 aKcrnyatauymn AKB. AKE
3aKpbITOrO TUIMA BbipaBHNBATH 3arpeLlaeTCH.

> B>

HeKOTOpre Tunbl AKB nonoXXutensHo pearnpyroT Ha nepnognyeckoe noeblilleHe HanpAaXeHne 3apAana.
OnuTtenbHOCTbL cTagumn BblpaBHUBAHNA 3aBUCUT OT TUNa VICI'IOJ'IbSyeMOVI AKB. BpeMH BblpaBHMBAHUA
OTCHUTbIBAETCA OT MOMEHTA BKJIHOYEeHUA CTaAnn BblpaBHUBAHUA. B cny4yae, eClin KOHTpONNnep He MOXeT
AaTb Haanexxalumin TOK u HanpAa>XeHne 3apAaja n3-sa cnaboii OCBELEHHOCTH, BpeMA BblpaBHUBAHUNA 6y,u,eT
aBTOMaTtn4yeCku npoasieHo Ha 60 MUWHYT. HononHutencHoe BpeMA BblpaBHUBaHNE MO>XXHO 3a4aTb C
NOMOLUBKD HAXKaTUA N yaep>XaHUA KHOMKN.
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HanpaxkeHne BblpaBHMBaHUA KOMNEHCUPYETCA B 3aBMCUMOCTMW OT TEMMNEPATYPbl OKpY>KatoLlei cpelbl B
cnyyae Mcnonb3oBaHUA TemnepaTypHoro daTynka Morningstar RTS (BxoAWT B KOMMNEKT NOCTaBKU
KOHTponnepa).

Korpa TpebyeTcA BbipaBHUBaHUE?

MepnoaMYHOCTb BKNIOYEHUI CTaAuK BbipaBHUBaHUA 3aBucuT oT Tuna AKB (KucnoTHble, lead-antimony u
T.n.), rNybuHbl paspagos AKB B TeueHue akcnnyatauuun, sospacta AKB, okpyxalollei TemnepaTtypbl U Tak
danee. MoXHO NpuHATL 3a nNpaeuno BbipasHuBaTb AKB oauH pas B TeyeHue nepuoga ot 1 o 3 mecAues
unu Kaxable 5-10 rnybokux paspanos. HekoTtopble Tunbl AKB, Takue Kak L-16, TpebytoT Bonee yacToro
BKJITIOYEHWUA cTaauu BbipaBHUBaHKA.

Hanuume pasHuLbl B HAaNpAXXeHUAX UMK NAOTHOCTU 3NeKTPonMTa Mexkay Aderkamu BHyTpu AKB (nnu
mexay camumn AKB B cucTeMe) Takke MOXKeT ObiTb nokasartenem Toro, 4to AKB TpebyeT BblpaBHUBaHMUA.
Mpoussoautenu AKB galoT peKoMeHA0BaHHble 3Ha4YeHUA NMOTHOCTU 3NeKTponuTa AnAd KoOHKpeTHon AKB.

InA yero HY)XHO BbIpaBHMBaHWe?

Mepuoauyeckoe BolpaBHUBaHME HEOBX0OAMMO ANA HopMarnbHol paboTel AKB, 0cob6eHHO B aBTOHOMHBbIX
cucTemax ¢ 3apAdoM OT COMHeYHblx naHenei. Bo BpemA pa3paga AKB cepHaA kucnoTta pacluennaeTca u
cynbdaThl CBMHLA KPUCTaNNU3yoTCA Ha CBUHUOBLIX NacTuHax AKB. Ecnu AKB ocTaeTcA B 4YaCTUYHO
pa3pAXeHHOM COCTOAHUU U3HaYaNbHO MArKWe KpUcTannbl cynbgaToB NOCTENEHHO 3aTBepAeBaloT, U3-3a
Yero MM CTaHOBUTCA CIIOXKHEE CHOBa KOHBEPTUPOBAaTbLCA B aKTUBHYLO ¢ha3y. OTOT NpoLecc Ha3biBaeTcA
«cynbcaTtaumein» AKB.

Cynbatauma AKB B aBTOHOMHbIX CUCTeMax, BO3HWKaloLWanA B pe3ynbTaTe XPOHUMYeCKOro Heaosapaja
AKB, BeJeT K ux npexxaespeMeHHOMY BbIXOAY U3 CTPOA. ITO Haubonee yacTanA npuynHa Toro, 4to AKB
WM NepecTarT «AepXKaTb Harpy3Ky, Kak paHblue», UK NOMIHOCTLIO BbIXOAAT U3 cTpoA. Cynbhartauma

Tak>XXe 4acTo ABMAETCA MPUYMHON «BecnyxaHuA» AKB 1 noABneHnA TpewuH B Kopnyce.

HopmManbHblil MynbTUCTaaninHbIA 3apaa AKB cnocobcTByeT KOHBepTaummn cynbgaToB B aKTUBHbIH
mMaTepuan npu ycnosuu, 4to AKB 3aps>kaeTcA NONHOCTLI0. AKB B aBTOHOMHbIX COMTHEYHbIX CUCTEMax
penko sapsXalTcA NONHOCTLIO, NO3TOMY B TaKUX cUcTemax cynbdarauna co BpeMeHeM CTaHOBUTCA
Hen3be>xHoW. ToNbKO Nepruoanyeckoe NPOXoXKAEHWe NpoLlecca BblpaBHUBaHWA NO3BONAET NpefoTBPaTUTh
cynbdaTaumio U NpoanuTb cpok akcnnyaTtauun AKB.

MoaroroBKa K BblpaBHUBaHUIO

Mpexae Bcero, NpoBepbTe, YTO NOAKIIOYEHHasA K TepMuHanam AKB Harpyska cmoxeT paboTaTtb npu
MOBbILWEHHOM HanpAXxeHuw. Vimeinte B Buay, 4to npu 0°C Hanps>XeHne BblpaBHUBaHWe ByaeT AoCTUraThb
16,75 B noctoAHHoro Toka anA AKB tuna L-16 (67,00 B B cucteme ¢ 48-B HOMUHaNOM) Npu HaNU4nu
NOAKNIOYEHHOro TeMnepaTypHoro aartunka. OTcoeAMHUTE HarpysKy, ecnu CyllecTBYeT pUCK NoBpeXKAeHuA
0B0opyAoBaHMA BbICOKUM HaNpA>XKeHeM.

Ecnu ucnonesytotca AKB ¢ rugpoknanaHaMu, yoeamTech, 4TO BCe ruapoKianaHbl CHATbI Nepef Havyalom
BblpaBHMUBaHWA. [MapoKnanaHbl, octTaslumecA Ha AKB moryT cunbHo HarpesatbeA. Ecnu AKB ocHalleHbl
rmapoknanaHamu, To BKNIOYeHWe BbipaBHUBAHMA AOMKHO OCYCLLUECTBAATLCA TONbKO BpyUHyto (DIP-7
OFF).

Mocne okoHYaHuA npouecca BblpaBHMBaHUA Heob6xo4MMO NPOBEPUTDb YPOBEHb 3N1IEKTPONUTA U MO
HeoBX04MMOCTU AONUTbL AUCTUNNAT. Yb6eauTech, 4To YPOBEHb XXUAKOCTU Bbllle MNOKpPbIBAE€T CBMHLOBbIE
nnacTUHbI.

BbipaBHMBaTb U repmeTudHyio AKB?

Tabnuua HanpsxeHuin 3apAaga AKB HuxXe nokasbliBaeT OJHOY HAaCTPOIKY, CBA3AHHYIO C BbipaBHMBaHUEM
repMeTudHol (sealed) AKB. JaHHaA HacTpoiiKa He ABMNAETCA BbipaBHMBAHWEM B MOSTHOM CMbICHE,
no3BoMAA nulb Hebonbwoe (0,1 B) noBbileHWe HaNpAXXeHWe 3apAja, He Bbi3biBalollee BblaefleHne rasa
BHyTpu repmeTuyHoin AKB. BonblwmnHcTeo AKB 3akpbiToro tuna, Takux, kak AGM u GEL gonyckaioT
3HayeHWe HanpsaXeHWA 3apAgda Ao 14,4 B (12-eonbToBbI HOMUHAN). Ecnu Bbl He yBepeHbl B AaHHON
HacTpOWKU, OHa MOXET He MPUMEHATLCA.
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HacTpoiku aaHbl AnA 12-BoNbTOBLIX CUCTEM (X2 AnA 24-B HOMUHAaNa, x4 AnA 48-8 HoMMHana).

Settings Battery Absorp. Float Equalize | Absorp. | Equalize | Equalize
Switches Type Stage Stage Stage Time Time Interval
4-5-6 (Volts) (Volts) (Volts) [ (Minutes) | (Minutes) | (Days)
off-off-off |1 - Gel 14.00 13.50 150

off-off-on |2 - Sealed* 14.15 13.50 150

off-on-off | 3 - Sealed* 14.30 13.50 14.40 150 60 28
off-on-on |4 - AGM/Flooded 14.40 13.50 15.10 180 120 28
on-off-off | 5 - Flooded 14.60 13.50 15.30 180 120 28
on-off-on | 6 - Flooded 14.70 13.50 15.40 180 180 28
on-on-off |7 -L-16 15.40 13.40 16.00 180 180 14
on-on-on | 8 - Custom Custom Custom Custom Custom Custom Custom

* “Sealed” battery type includes gel and AGM batteries

Sealed = repmetndrbie AK6: AGMu GEL
Flooded = oTkpbiThie AKB
Custom = HacTpanBaeMblii rob30BaTes1em

Tabnuua HacTpoek, AsnALwmxcA obwymnu anA scex Tunos AKB:

O6Lana HacTporka 3HayeHue EavHnua
HanpaAxeHwe npoaneHna BblpaBHUBaHUA 12,50 B
Bpema npoaneHna BeipaBHUBaHWA Bpema BhIpaBHMBaHWA + 30 MWH
Bpemsa BbIxoga 13 pexxuma rnooaep>XKu 30 MWH
HanpaAxeHune oTMeHbI NoAOePXKKU 11,50 B
Maysa npn He[ocTaTOYHOM OCBELLEeHUU Bpema BbIpaBHMBaHWA + 60 MWH

KoathdumumeHT TemnepaTypHON KoMeHcauum

-5

MunnmeonesT / °C / anemeHT

KonTponnep TriStar-MPPT uMmeeT 7 cTaHAApPTHBIX HACTPOEK HaNpAXeHWt pa3nuyHbix cTagui sapaaa AKB,
KOTOpble MOXHO BbliGpaTh Npu nomowm nepekntodatenei DIP BHyTpu TepMuHansHoro otceka. Bee atu
HacTPOWMKU NOAXOAAT ANA CBUHUOBO-KUCNOTHbIX AKB. BocbManA HacTpoiika (CUSTOM) nossonAaeT

3anporpamMMMpoBaTh HanpaXxeHuA AnA ocobeHHblx AKB ¢ nomMoLsto nporpaMMHoro obecneyveHua MS-

View™
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MpoaneHue ctTaguun NOrsoWeEHUA

xtended
Absorption

Bulk Absorption | Float

1:00 3 3:00 4:00 5:00 6:00

B cnyyae, ecnu AKB pasps>kaeTtcA Hike 12,5 B (25,00 B @ 24 B, 50,00 B @ 48 B), cTaauAa NnornoweHus
6ypeT npoaneHa Ha 30 MUHYT.

Maysa noaaepXxku

Bulk Absorption Float

Bulk Absorption

FloatV =4 -

e s ke time (hrs)
1:00 2:00 3:00 4:00 5:00 6:00

Mocne BxoXAeHWA B CTaAMI0 NOAAEPXKKN KOHTPONep BbINAET U3 Hee TONbKO ecnu HanpaxeHne AKB
OyOeT ocTaBaTbCA HUXKe HanpsxXeHuda noaaep>Xku 6onee 30 MUHYT. TakaA cUTyauMA MOXET BO3HUKHYTb B
clyyae, ecnv TOK Harpy3Ku npeBsblllaeT TOK 3apAga. Ecnv aTo npousoLwwnio, To nocne oTKNoYeHuA
Harpy3ku KOHTponnep cHoBa byaeT 3apsxaTb AKB B pexkume nornoleHua. TaiMmep nay3bl No44epXXKu
CYMMMpYET BCe BO3HMKaloLWMe nepuoabl NaaeHnA HanpsXXeHWA U 3acTaBNAeT KOHTPONiep BbliTU U3
pe>kuMa nopaepxku, Koraa obwee spemsa npesbicMT 30 MUHYT.
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HaHpH)KEH Ue OTMeHbl NoOAAEPIKKHU

Bulk Absorption

11.50 V-~

time (hrs)

1:00 2:00 3:00 4:00 5:00 6:00
Ecnu AKB paspagunacb Huxe 11,50 B (23,00 B @ 24 B, 46,00 B @ 48 B) B npeAblAyLuyto HOYb, CTaanA
noanep>Xxku 6yaeT oTMeHeHa. benbiM NYHKTMPOM NoKa3aHo BpeMdA, Koraa noaaep)kka JomkHa bbina
BKNIOUUTBLCA, ecnu 6bl He BbINo rNybGoKoro paspaaa.

May3a BbipaBHUBaHUA

Bulk Equalize

EqualizeV4— — —

Absorp. V4

time (hrs)

1:00 2:00 3:00 4:00 5:00 6:00

MpacdhukK Bbille UNNIOCTPUPYET Nay3y B BbipaBHUBaHUU. [lay3a HauMHAETCA KaK TONbKo HanpsaxeHue AKB
npeBblllaeT HanpsXXeHue abcopbunu. Ecnu KoHTponnep He MOXET AaTb AOCTaTOUYHbIe TOK U HanpAXeHue
AnA BblpaBHUBaHUA, HanpAXeHue 6yaeT cOpOoLEHO ANA TOro, YTobbl NpefoTBpaTUTb NPOAOIIKUTENBHOE
Haxox aeHne AKB non BbICOKUM Hanps>XeHUeM.

TemnepaTtypHaA KomneHcauuAa

Bce HanpAXeHua pasnuuHbIX cTaavi 3apAaga aatotca npu Temnepatype 25°C. Ecnu Temnepatypa AKB
OTNUYaeTCcA OT 3TOW TemnepaTypbl Ha 5°C, To Hanps>XXeHWA AOMKHbI BbITb CKOppekTupoBaHbl Ha 0,15 B
(npn 12-BONbTOBOM HOMMHANE) Ha Kakable 0,15 B. 3To AOBONbHO 3HAUNTENbHAA KOppPeKLUUA 3apASHOro
Hanpr>XXeHuA, 1 ee MOXeT obecneunTb NOAKIIOYaeMblil AaTuuk Temnepatypbl (RTS).

HeobxoaMmocTb B TeMnepaTypHON KOMNEeHcauMnm AUKTYeTCA YCNOBMAMMK SKCMyaTaumum CUCTEMbI, a Takxke
Tunom AKB, TeM, Kak cucTema ucnosnb3yeTcA u T.M. Ecnu cuctema ucnonbsyeTcA npu cTabunbHOM
KOMHaTHOW TemnepaTtype, TO MOXHO o6oiTuch 6e3 TemnepaTypHOro aatunka. Ecnu, kak Bam KaxeTcs,
AKB BblaenAeT u3bbITOUHOE KONMUYECTBO rasa UM cucTeMaTuyeckn Helo3apAxaeTca, B Moboe BpeMA
MO>XHO NOCTaBMTb TemnepaTypHbli AaTtuukK. Mo ycTaHoBKe aatuuka cm. pasgen 2.3 — War 5.
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CeHcop Hanps>xeHuAa AKB

MaaeHne HanpAXKeHUA B NPOBOAHMKAX NOCTOAHHOIO TOKa HensbexkHo. Ecnu ceHcop HanpsxeHua AKB He
ncnonb3yeTcA, TO KOHTponnep onpefenaeT HanpsxxeHue AKB no cunoebiM Kabenam. M3-3a nageHuA
Hanps>XXeHWA B NPOBOAHUKAX HaNpAXeHue, KOTopoe AaeT KOHTPONep BO BpeMA 3apAna MoXeT
OKasaTbCA Bbllle, YeM TO Hanps>KeHue, KOTopoe NpuxoanT Ha TepMmuHanbl AKB.

AnA KoMneHcauuu nageHua HanpsXeHua UCcnonb3yTeA 2 nposoda ceveHnem 0.25-1.00 KB. MM,
NOAKNIOYaeMble Ha KOHTaKTbl «Sense» KOHTposifiepa U Ha COOTBETCTBYOLWMe TepMuHanbl AKB. Tak Kak
39TW NPOBOAA He ABMAKTCA CUNOBLIMU, HA HUX HE NPOUCXOAUT NaAeHUA HaNPAXXEHUA, YTO NO3BONAeT
MCNoMb30BaTb UX AJ1A KOPPEKTHOIO CYUTbIBAHWUA Hanps>XeHUA Ha KoHTakTax AKB.

B 3aBMCMMOCTM OT ANUHBI U ceveHna Kabenen nageHna Hanpsa>KeHWA MOryT ObiTb AOBOSIBHO
3HauuTeNbHbIMK. Jaxke cunTaolumeca npuemneMbiMmn 2% najeHuA HanpaAXeHA MOryT o3HavyaTb nageHue
B 0.29 B BO BpemA 3apAaa Hanps>keHuem 14.4 B (1.16 B gnAa 48-BonbToBbIX cucTeMm). MNageHue
HanpAXeHue MOXeT MPUBOAUTb K HEKOTOPOMY HeosapAay AKB.

KoHTponnep HayHeT cTaamio NOrMoLLEHNA UM OrPaHNYUT BbipaBHUBaHWE Ha 60Miee HU3KOM HarnpsXeHuu,
Tak Kak ByaeT pyKOBOACTBOBATbCA HANPFXXEHNEM Ha TepMUHANax camoro KOHTpossiepa, a He Ha
dakTnyeckum HanpaxeHuem AKB. Hanpumep, ecnv nageHue HanpsXeHuA Mexxay KoHTposnepoM n AKB
0,3 B, 1 KOHTponnep 3anporpammupoBaH HauyaTb 3apAg nornouleHna npun 14,4 B, koraa oH "snaut" 14,4 B
Ha CBOUX TepMuHanax, hakTudeckoe Hanps>keHne AKB MoxeT ObiTb Tonbko 14,1 B,

Hy)KHO MMETb B BUAY, YTO KOHTPOJIJ1ep He nony4yaeT nuTtaHue no npoeogamM CeHcopa Halnpa>XeHnd, u
npoBoja CeHcopa HanpA>XeHNA HN B KoeW Mepe HEe KOMNEeHCUPYIOT caMO NajeHne HanpA>XeHuA, OHn
UCNOJIb3YKTCA TONMbKO AN1A NOBbILWLIEHUA TOYHOCTU USMEPEHNA, KOTOPOE HeobxoauMMo anA KOppeKTHOVI
pa60Tb|. OnucaHue nogknoYeHna gaHo B pasjgene 2.3, war 7.

4.3 KHonka

OaHO HaXkaTue

C6poc ownbKm

C6bpoc nHaukaumm obenyxueanua AKB (ecnu cepeucHblil nepuop, 6bin 3a4aH B HacTpoikax). MNpu
JaHHOM cbpoce HauHeTCA OTCUYeT HOBOMO CEPBUCHOTO Nepuoa U MuraHue CBeTOAMOA0B NpeKpaTuTCA.
Ecnun obcny>xmanme AKB 6b1y10 Npon3seeaeHo 40 MHAMKAUMK 06Cny>XMBaHWA, TO AaHHbIM cOpoc
Heob6x0aMMO cAenaTb B TOT MOMEHT, KOra BKIIOYMTCA UHAMKaLMA.

Ha)kaTue n yaep)xaHue B Te4eHHe 5 ceKyHa

e [IpuHyauTenbHOE py4yHOe BKNOYEHWE BbipaBHMBAHWUA. KOHTpOMep MOXET HayaTb BblpaBHUBAHWE Kak
B aBTOMaTUYECKOM, TaK U B Py4HOM pexkumMe. BoipaBHUBaHUE MOXET HaYaTbCA TOJMbKO NPU YCIOBUU
[OCTaTOYHOrO OCBELLEHUA, NPU KOTOPOM KOHTpOMep MoxeT aaTb Ha AKB Haanexalume HanpaxeHue
1 cuny Toka. CeeToanoapl 6y ayT NokasbiBaTh MHAMKALUMIO, NOATBEPXAAOLLYIO 3anpoc Havana
BblpaBHWBAHMA B COOTBETCTBUM C Tabnuuein Huxe. 3anpoc Ha BbipaBHMBaHWe OyaeT aBToMaTu4ecku
OTMeHeH, ecnu HacTpoeH Tun AKB, He Tpebylolmnii BbipaBHUBaHUA.

e OcTaHOBKa 3anyLLleHHOro (aBToMaTM4eCKN N BPyYHYIO) NpoLecca BblpaBHMBaHUA. BolpaBHuBaHue
OyJeT OCTaHOBMEHO, YTO NOATBEPAUTCA COOTBETCTBYIOLLEN NHANKaLUein CBeTOAMOA0B.

HaxxaTvne KHoMkm CeeToaviogHas nHankauvA
Py4yHoln nMyck BblpaBHMBaHWA 3+XK+K/3+X+K/3/3
OcTaHoBKa BblpaBHMBaHWA 3+XK+K/3+X+K/K/K

TpumevaHue
w—j’ B cuctemax ¢ HeCKOIbKMMU KOHTPOJIIepamMu Ucronb3yite unghposon aucrnen TriStar Meter gis
3arycKka BblpaBHUBaHWUA BCEMU KOHTpoOInepamy 0JHOBPEMEHHO.

Ecnu anAa 3apAja ncnonb3yloTcA napannefibHO HECKOJbKO KOHTPOJIIEPOB, HE CUHXPOHU3UPOBaHHbIX
yepes nopT MeterBus™, kaxablit KOHTponsiep MoXeT BblpaBHuBaTh AKB B pasHoe BpemA. B Takom
cllyyae BblpaBHUBAHWUE HY>XXHO 3anyckaTb BPYYHYH, NGO 06beAMHATb KOHTPONEPDLI B € AUHYIO CETb.
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4.4 CBeTogumogHasa nHaukKayuusa

CeeToanogHaa nHaukauua aaet Ba>kHYHO VIH(*)OpMaLWIIO no pa60Te KOHTpoOnnepa u BCEW CUCTEMbBI B
Liennom. HeCMOTpFI Ha TO, YTO eCTb MHOXKECTBO KOMOUHALWIA, BCE OHU UMEIOT CXOXHe aJITOPUTMbl U UX
nerko 3anoMHUTb. Bce nokazaHuA cBeTOAMOAHON MHAMKALMU MOXKHO pa3aennTb Ha 3 rpynnbi:

o MHaukaumA obLLero cocToAHuA

e WHaukauusa coctoaHuA AKB

e Owunbkn n NpegynpexaeHua

O6bAcHeHUA abpeBuatyp:

3 = 3eneHblii (ropuT NOCTOAHHO)

K /K = cHavana ropuT >KenTbliA, NOTOM ropuT KpacHbiii

3 + K = 3eneHblit n XKenTblil rOpAT O4HOBPEMEHHO

3 + XK/ K = 3eneHblit 1 XKenTbiil rOpAT 0AHOBPEMEHHO, NOTOM ropuT KpacHblii

Tpumedarnune: HAMKauuA oLLmbKu 6yaeT ropeTsb, NoKa oLmbka He 6yaeT cOpollieHa.

O6uee cocTOAHUE KOHTpOSIepa

MepBoHavanbHLIN 3aMyCK KOHTponepa 3 /XK /K (oavH uukn)

3anpoc Ha 3anycK BblpaBHUBaHUA S+XK+K /3+K+K /3 /3
BbipaBHUBaHWE OTMEHEHO 3+XK+K /3+K+K /K /K

Heobxoaumo obcny>knsanne AKB (efnicnm HacTpoeHo) BCE TPU MHAMKATOpa MUTaloT

Craryc AKB

Obuwee cocTtoAaHue AKB CM. Huxe

B cocToAHuKM 3apAaa 3 MuraeT Kaxkaple 1/2 cekyHabl

B cocToAHWMM BblpaBHUBAHUA 3 Mmuraet 6bIcTpo 2-3 pasa B CeKyHAy
B cocToAHMM NoAdepXKK 3 MuraeT meAasieHHoO 1 pas B 2 CeKyHAbI

OwunbKu 1 NpeaynpexaeHun

Meperpes XK /K yepenytoTca
OTKnNoYeHMe Mo BbICOKOMY HamnpAXeHUIo 3/ Kuepeaytoteca
Owwnbka nepeknioyatenen DIP K /> /3 uepeaytotca
Owwnbka camoanarHocTukm K /> /3 uepeaytotca
Owunbka TeMnepaTypHOro gatynka 3+XK / XKX+K yepepnytotcaA
Owwnbka ceHcopa HanpsXeHuA 3+XK / XK+K yepeayroTca

UHankauma coctoaHnAa AKbB

3 80% — 95% SOC
3+XK 60% — 80% SOC
XK 35% — 60% SOC
XK+K 0% —35% SOC

K AKB paspaxeHa

27



KonTponnep 3apaga Morningstar TriStar-MPPT

WHpopmauma no cooTBETCTBMIO HAaNpAXeHun cocToAHMIo 3apAada AKB aaHa B pasgene 11.0 (TexHudeckan
cneuncumkauma). O coctoAHun 3apAga AKB cyanTb No cBeToaModam MOXHO NULb NpUBAU3UTENbHO.

UHaukaTopbl noakntodyeHna Ethernet

B nononHeHue K Tpem cBeTOAMOAAM COCTOAHUA, BHYTPU TEPMUHANBHOIO OTCEKa KOHTpoIepa ecTh elle 2
CBETOAMOa, NOKasblBaoLlLMe cTaTyc NoAKNYeHNA U akTuBHocTn cet LAN/WAN:

CocTofHve 3eneHblin nHAKaTop KenThln HANKaTOpP
CeTb nogknioveHa v pabotaeT loput He roput
NpoeT obmeH aaHHbIMU loput Muraet
Owwbka He roput lopwut

4.5 3awura, ownbkmn n npegynpexxgeHus

KoHTponnep TriStar-MPPT nmeeT BCTPOEHHYIO 3alUMTY U CNOCOBHOCTE aBTOMaTMYECKOIro BOCCTAHOBIEHNA,
yTOo obecneumBaeT HesonacHylo paboTy cuctembl. Kpome atoro, koHTponnep TriStar-MPPT noctoAHHO
NpoOBOAUT CaMOANArHOCTUKY U cnocobeH AoNOXUTb 06 oWNbKe B MOMEHT €€ BOSHUKHOBEHUA.

OwnbKom ABNAETCA COCTOAHME, KOra KOHTponnep npekpawaeT paboTy. Ownbka MOXET BO3HUKHYTbL B
cnyyae npeBbIeHNA KaKoro-nmbo nMMuTa, Takoro, Kak, Harnpumep, NOpor HanpAXXeHWA, ToKa Unu
Temnepatypbl. CocToAHME OWMOKN CUTHANM3UpyeTCA COOTBETCTBYIOWEN CBETOAMOAHON HAMKaUWen, a
TakKe oTobpakaeTcA Ha aKpaHe undposoro gucnnen TriStar Meter.

MpeaynpexxaeHna BO3HMKAIOT TOrAa, Koraa KOHTPOMep BbiHY>XXAEH N3MEHUTb HOPManbHbIA X0/ CBOeNn
paboTbl MO BO3AENCTBMEM Kaknx-Nnbo ycnosuid. MNpedynpe>kaeHnA Yallle BCero oTobpaxkatoTcA npu
NPUBNUXXEHWUN K MOPOrOBbIM 3HAYEHUAM HaNpPAXXEHUA, CUMbl TOKa M TemnepaTypbl. [peaynpeXxaeHusa
oTOBpakaloTcA TONbKO Ha aKpaHe uudposoro gucnnen TriStar Meter.

HekoTopble 6a30Bble COCTOAHNUA OLUIMBOK PAaCCMOTPEHbBI HUXKE.

Meperpyska no BxoAy COMHEYHbIX NaHenen

TriStar-MPPT nuMuTupyeT TOK 3apAga B COOTBETCTBMM C HACTPOWKOW MaKCMMalbHOTO TOKa 3apAaja
(Maximum Battery Current). Cnuwkom 6onbluan naowans CoMHeYHbIX NaHenen NpuBoANT K TOMY, 4TO
KOHTponnep He 6yaeT paboTaTb Ha NOMHON MOWHOCTU. [Nnowaab CoONHEYHbIX NaHenen AomkHa
COOTBETCTBOBATb MAKCMMAaJIbBHON HOMWUHANBbHON BXxoAHOW MowwHocTu (Nominal Maximum Input Power, cm.
pasgen 8.0).

KOpOTKOE 3aMblKaHue No BXoAy COJTHeYHbIX naHenen

KoHTponnep OTKMoYaeT COMHeYHbIe NaHenmn B clyvyae KOPOTKOro 3aMblKaHWA B MPOBOAKE COMHEYHbIX
naHenew. PaboTa koHTponnepa 6yaeT aBToMaTu4ecku BO30OOHOBNEHA NOCNEe pa3peLlleHnA 3ToN cuTyauuu.
OnA aTon ownbKn cBETOANOAHAA MHAMKAUMA He NpeaycMOTpeHa.

MpeBbilWeHWe NUMUTA HANPAXKEHUA MO BXOAY COSMHEUYHbIX NaHenen
TOK Ha BXOJe COMIHeYHbIX NaHene 6yaeT yMeHblUeH Npu Npubnu>KeHu Hanps>KeHuA Ha BXO4e CONHEYHbIX
naHenei K NOporosoMy 3HavyeHuto 150 B nocToAHHOrO TokKa.

HeaonycTumo Hu3koe HanpsxeHue AKB

Ecnn AKB paspaaunack oo npuMepHo 7 B, kKoHTponnep BbinAeT B CNAWMA peXkXuM u oTkntounTeA. Mocne
TOro, KakK HanpaXxeHue NogHUMeTcA Bbiwe 8 B (MMHUManbHOe HanpsxXXeHwe 4518 BKAYeHuA
KOHTponnepa), KOHTponnep BO3OGHOBUT paboTy.
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Owunbka TemnepatypHoro gatymka (3+XK / XK+K yepeayrorca)

Ecnu ownbka ¢ TemnepaTypHbIM 4aTYNKOM (KOPOTKOE 3aMblKaHne, pa3OMKHYThI KOHTaKT UM NfIOXOH
KOHTaKT) BO3HUKNA Nocsie TOro, Kak AaTyvk 6biil yCcTaHOBMEH U npopaboTan Kakoe-To BpeMs, TO
CBeTOAMOAbl MOKaXKYT oWwnbKy. Ecnm KoHTponnep 6bin nepe3anylueH ¢ 4aHHON OWNBKOoN, TO CBETOANOAbI
He NOKaXKyT OWnbKy, TakK Kak KOHTPOJINiep AMarHoCTUPYET OTCYTCTBUE TeMnepaTypHOro gatymka. B Takom
clyyae KOppPeKTHOCTb paboTbl TEMMEPATYPHOrO AaTyMKa MOXHO NPOBEPUTH TOSbKO C MOMOLLbIO
umcbpoeoro gucnnen TriStar Meter unu yepes NoAKNIOYEHNE K KOMMbIOTEPY.

Owmnbka ceHcopa HanpmxeHua (3+XK / XK+K uepeayrorca)

Ecnu owmnbka ¢ ceHCopoM HanpAxXeHUA (KOPOTKOe 3aMblKaHne, pa3OMKHYTbIA KOHTAKT MK NIOXOM
KOHTaKT) BO3HMKIA Nochne Toro, Kak ceHcop ObiN yCcTaHOBMEH U NpopaboTan Kakoe-TO BPeMA, TO
CBEeTOAMOAbl MOKaXYT OWMOKY. Ecnu koHTponnep 6bin nepesanyLleH ¢ AaHHOW OLWWMOKOMW, TO CBETOAMOAbI
He MoKaXKyT oWunbKy, Tak Kak KOHTPONnep AMarHOCTUPYeT OTCYTCTBME TemnepaTypHOro gatymka. B Takom
crny4Yyae KOppeKTHOCTb paboThbl ceHcopa HanpAXXeHUA MOXXHO MPOBEPUTbL TOMBKO C NOMOLLBIO LMdpOBOro
aucnnen TriStar Meter unu 4yepes NoAKMOYEHNE K KOMNbIOTEPY.

Owubka nepeknioyatenen DIP (K /XK /3 yepeaytorca)

Ecnu nonoxeHune kakoro-nnbo us nepekntovatenein DIP 66ino n3ameHeHo BO BpeMA paboThl KOHTponnepa,
CBETOAMOAHAA MHAMKALMA NOKaXKeT OWMOKY U CoNHeYHble NaHenu 6yayT OTKMoYeHbl. Ana ncnpasneHua
3TOWN cUTyaummn Nepe3anycTUTe KOHTPOMMep, OTKMOYMB ero oT nutanua AKB.

OTtknioyeHue no Bbicokomy HanpsxxeHuio AKB (3 / K yepeayioTca)

Owwnbka BO3HMKAET B ciy4yae, ecnu HanpaxxeHne AKB Bbille NOporoBoro 3HaveHwA. KoHTponnep
OTKJIIOUYMT COMHEeYHble NaHenn U NoKaxkeT AaHHyto owmnbky (High Voltage Disconnect). O6bluHO Takas
owmnbKa BO3HMKAET, eCnu NMPUCYTCTBYET elle OAHO 3apAHOe YCTPOCTBO, KoTopoe 3apsxaeT AKB
Hanps>XeHueM Bbille Toro, Kotopoe aaet TriStar-MPPT. Koraa HanpA)xeHue Bo3BpallaeTcA B HOpMasbHbIN
AnanasoH, KOHTPOMJiep aBToMaTUYecKn copacbiBaeT AaHHYIO OWNOKY.

NameHeHune B CUSTOM-HacTponkax (3-+XK+K muraior)

Mpun nameHeHun Kakoi-nu6o ns CUSTOM-HacTpoek KoHTponnep nepectaeT 3apakaTb AKB u nokasbiBaeT
olwmnbKy. Mocne okoH4yaHuA nporpammmpoBaHna CUSTOM-HacTpoek Heo6xoAMMo nepe3anycTuTb
KOHTpONNep nyTeM ero OTKMYEeHUA OT NuTaHuA. Nocne aToro KoHTponnep 6yaet paboTaTb C HOBbIMU
3anporpaMMMpoBaHHbBIMK HACTPONKaMu.

O6HOBNEHUe BHYTPEHHEH npowmnBKKU He npowsio (XK / K)

HaHHaA ownbka BO3HWKAET Npy HeyAayHON NONbITKU OGHOBJIEHUA BHYTPEHHEN NPOLWBKW KOHTpOnfepa.
TriStar-MPPT He nokaxkeT HOpMasbHYIO NOciie 40BaTeIbHOCTb CBETOAMOAHON MHAMKaLMW Npu
nepBOHayanbHOM 3anycke. BmecTo aToro 6yaeT ropeTb XenTbil CBETOAMOA U KOHTponnep He ByaeT
paboTaTb. [NonpobyiTe 0GHOBUTL MPOLLMBKY eLle pas.

MpeaynpexaeHuA

YMmeHblUeHUe TOKa U3-3a neperpesa

TriStar-MPPT aBTOMaTU4YecKn ymeHblUAeT TOK Ha BXOJe OT COMTHeYHbIX NaHefeil B cnyyae, ecnu
TeMmnepaTypa paguaropa npeeblliaeT 6e30nacHble NOPOroBble 3Ha4eHWA. TOK OT COMTHeYHbIX NnaHeneu
MoXKeT 6blTb ymeHblueH A0 0 AnA npeJoTBpalleHua neperpeea KonTponnepa. Kontponnep TriStar-MPPT
CMpoeKTUpoBaH AnA paboTbl ¢ NOMHOW MOLWHOCTbLIO NPXU MaKCMMalbHO BO3MOXKHOW TemnepaTtype
oKpy>arollei cpeabl. flaHHOy NpeaynpexxaeHune nokasbiBaeT, YTO KOHTPONep neperpesaeTcA U3-3a
HeOCTaTOYHOW eCTeCTBEHHON BeHTUnAuuu. Ecnm aTo BO3HUKaeT nepuoamnyecku, To Heob6xoanmo
nepecMOTPETb MECTO PacmofIoXEHNA KOHTPOnepa U NepeHecT KOHTponnep B 6onee npoxnajgHoe MecTo.
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YMeHbLUIeHNe TOKa U3-3a BbICOKOrO BXOAHOro HanpaXeHuAa

TriStar-MPPT aBTOMaTU4YecKn ymeHblUAeT TOK Ha BXOJe OT COMTHeYHbIX NaHefeil B cnyyae, ecnu
Hanps>XXeHue COMHeYHbIX NaHenen NnpubnuxaeTcA K MakCcuManbHO JONyCTUMOMY 3HadeHuio B 150 B
MOCTOAHHOIO ToKa. Hanps>keHne Ha BXO4e COSIHEeYHbIX NaHenen HU NpyU Kakux yCNoBUAX He AOMKHO
npesbiwatb 150 B. Cm. rpacmk ymeHblueHnA Toka B pasgene 8.0.

YMeHbLueHue ToKa

MoLHOCTb CONHEYHbIX NaHenemn npeBblllaeT XapakKTepUCTUKyY MOLWWHOCTU KOHTpOsnepa. HaHHoMm
npegynpexmaeHne nokKasblBaeT, HTO KOHTPOJJIep YMEeHbLUAeT TOK 4O CBOEro MaKCMMalibHOIro pa6oqero
3Ha4YeHuA.

TemnepaTtypHbin gaTiuk RTS oTcyTCTBYET MM HemcnpaseH

TemnepatypHblid gaTumk RTS He nogkntoyeH. TemnepaTypHblil gaTuyuk RTS HeobxoauM AnA KOPPeKTHON
paboTbl koHTponnepa TriStar-MPPT.

He paboTaeTt ceHCcOp TemnepaTypbl paguatopa

CeHcop TemnepaTypbl paguatopa HeucrnpaBeH. Heo6xoAMM peMOHT KOHTponnepa.

CeHcop HanpaXXeHuA He paboTaeT

CeHcop HanpAa>XeHnA He NoAKIKYEeH, NpoBepbTe NOAKIHYEHNe. HaHHoe npegynpexmaeHme nokKa3blBaeTCcA
B Cny4dae, eCclqim pa3Hula MexXxay HanpAa>XeHuem Ha CeHCcope N Ha TepMuHanax 6onee 5 B.

KoHnTponnep He oTKannbpoBaH

KoHTponnep He oTKanuépoBaH U A0MKeH 6blTb OTNPaBeH Ha cepBUC.

4.6 Cepsuc n yxon

[JnAa MakcuManbHOro CpoKa aKcnyaTauun KOHTponnepa Heo6xoAUMO NPOBOAUTE CREYIOLME
MeponpuAaTHA (He pexxe, YeM ABa pasa B roj):

MHCcnekuua cuctembl

e [1poBepUTb, YTO KOHTPOMIEP PACTIONOXEH B YUCTOM M CYXOM NMOMELLEHUHN.

MpoBepuTb, YTO HUYTO He NMPEeNnATCTBYET HOPMaNbHOMY TennoobmMeHy KOHTposnepa. Mpu
HeoOX0AMMOCTU OYUCTUTb paguaTop OT rpAasu.

MpoBepuTb BCe TepMUHASbl Ha NpeAMeT NOBPEeXAeHWU.

3aTAHYTb BCe CMMIOBbIe TEPMUHANDI.

MpoBepuTb CBETOAUOAHYIO MHAMKaUMIO. COPOCUTb M UCMIPaBUTb BCE MMEIOLMECA OLLIMBKK
MpoeepuTb AKB Ha npeameT noBpexaeHuii. B cnyyae ¢ oTKpbiTbiMu AKB, npoBepuTb ypoBeHb
3M1IeKTponuTa u AONUTb AUCTUMNAT N0 HeOBXOAMMOCTH (NocneaHee HeobX0AMMO NpoBepATh Bonee
4yacTo).

e [IpoBeEpPUTb 3a3EMJIEHNE BCEX IEMEHTOB.

MHCneKkuuAa BHYTPU TEPMUHANbLHOro orceka TriStar-MPPT

Tpeaynpe>xaeHue: pUCK 3J1eKTPUYECKOro WOKa
lepen CHATUEM KPbILLKN TePMUHATBHOIO 0TCEKa KOHTPO1/iepa HeobXoAuMO OTKTHOYUTE CONTHEYHbIe
naHenun n nutanue ot AKb.

e [poBepuTb BCe TEPMUHANBI HA NPeaMeT KOPPO3WUK, NOBPEXAEHHOM U30NALMK, NPU3HAKOB Neperpesa.
3aTAHYTb TEPMUHASIbHBIE BUHTbI C COOTBETCTBYHOLMM YCUNTUEM.
e [MpoBepuTh Ha NpeaMET 3arpA3HEHUs, HACEKOMbIX U KOppo3uu. Mo HeoB6X0AMMOCTU OUUCTUTB.
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5.0 KOMMyHUKaLUOHHbIe BO3MOXXHOCTU KOHTpoOiepa

5.1 BBegeHune

KoHTponnep TriStar-MPPT npepnaraeT HeCKONbKO BapuaHTOB KOMMYHUKAUMOHHbLIX NOAKNIOYEHWA:
cOoBCTBeHHbBIN NpoTokon ana cetu MeterBus™, oTKpbITbI cTaHAapTHLIA npoTokon MODBUS™, a Takxe
MODBUS TCP/IP™ npoTokon gnAa coeguHeHnin RS-232, EIA-485 u ceTeii Ethernet. B gononHeHue K aTomy
C KOHTPONNepoM MOryT 6biTb UCMONMb30BaHbl BO3MOXHOCTU HTTP, SMTP n SNMP anAa otobpaxkeHuA
nHdopmaummn 0 paboTe KOHTPOSNepa Ha MHTEPHET-CTpaHuUe, ANA OTCbIIKU 3NIEKTPOHHbIX NMUCEM U
CeTeBbIX COOOLLEHMA.

MporpammHoe obecnevenne Morningstar MSView ™ nossonseT yaaneHHble HabnwaeHne, HAaCTPONKY K
3anuck AaHHbIX Yepes nopTol RS-232, EIA-485 u Ethernet. MNMporpammHoe o6ecneyenne Morningstar
MSView™ moxxHO 6ecnnaTHO ckauyaTb Ha canTe Morningstar: http://www.morningstarcorp.com

CTtopoHHee nporpaMMHoe obecneyeHue, nogaepxmsatowee npotokon MODBUS™ moxeT Takke ObITb
Mcnonb3oBaHo AnA paboThl ¢ koHTponnepom TriStar-MPPT.

PasnuyuHble NopThl HA KOHTPONNepe MOryT 66iTb UCNONB30BaHbl OHOBPEMEHHO ANA Nepenavyun AaHHbIX
pa3nuyHbIX NpoToKonax. Hanpumep, koHTponnep TriStar-MPPT MoXeT 6bITb 04HOBPEMEHHO NOAKIIOYEH K
ceTn MeterBus™ anA MOHUTOpUHra cucTeme Ha 06beKTe, K UHTEPHETY ANA yAaneHHOro MOHUTOPUHra, a
Takxe yepes ceTb EIA-485 K apyrum KOHTponnepam 4nA OCyLecTBeHUA nepefadun aHHbIX B UHTEPHET
no BCceM ocTanbHbIM KOHTponnepam. Npumeyarue: noptel EIA-485 n RS-232 He MoryT 6biTb MCNONL30OBaHbI
OHOBPEMEHHO.

Tabnuua HUXe NoKasblBaeT pasNnyHble KOMMYHUKaLUMOHHblIE BO3MOXKHOCTM KoHTponnepa TriStar-MPPT:

5.2 lIporokon Morningstar MeterBus ™

CobcTeeHHbIn npoTokon Morningstar MeterBus™ no3sonAeT 0O6MeH AaHHbIMW MeXX Ay NpoayKTaMu
Morningstar, noaaep>XxuBarLWmMMn JaHHbIA NPOTOKON. [JaHHbIA NPOTOKON MOXET 6bITb MCNONb30BaH ANA:

e OTobparkeHne cymmapHoi uHdopMauum no paboTe CMCTEMbI C HECKONMbKUMKU KOHTponnepamu TriStar u
TriStar-MPPT".

e OO6MeH JaHHbIMK ¢ UMcbpoBbiM aucnneem TriStar Digital Meter 2 unu TriStar Digital Remote Meter 2.

e OO6MeH gaHHbIMK ¢ ApaiiBepom pene Morningstar RD-1 unu gpyrumu npogyktamu Morningstar (cm.
pasgen 2.5 anA 6onee AeTanbHON MHbopMaLMK)

*Heobxoammbl Morningstar MeterBus HUB (HUB-1) u TriStar Digital Meter 2 unu TriStar Digital Remote Meter 2, npno6peTatoTea
OTAESbHO.

AnA co3paHuA ceTu ¢ HECKONbKUMU KOHTponnepamu Morningstar TriStar Heo6xoaumo o6beanHAOLWLEee
ycTpoicTeo (xab) MeterBus HUB-1. MopTbl HUB-1 anekTpuyeckn nsonuposaHsl Apyr oT Apyra anq
npeaoTBpaLleHUs BbIxo4a U3 CTpoA oBopyA0BaHUA Mpu HEUCMPABHOCTAX B 3a3eMJIEHUN UK MPU
BO3HWKHOBEHUW PA3HOCTMW NOTEHLMANOB MeX Ay KOHTposnepamu. PUCYHOK HUXKE NOKa3biBaeT npumep
cetn MeterBus™ ¢ aBymMA KoHTponnepamu u uncppoebim gucnneem TriStar Digital Remote Meter 2.
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B ceTn MeterBus™ moxeT paboTaTtb OQHOBPEMEHHO A0 5 KOHTpONNepoB, coeAUHEHHbIX Ha oanH HUB-1.
Heckonbko yctpoiicte HUB-1 moryT 6biTb 06beauHeHbl «Lwifieidom» AnA NOAKNIOYeHUA MakcumyM 14
KOHTponnepoB U 1 umgposoro aucnnes.

5.3 CepunHbivi nopt RS-232

CepwiiHbIlt NOPT KOHTpoJNiepa ABNAETCA CTaHAapTHLIM 9-MUHHBLIM W30MIMPOBaHHbIM NopToM RS-232. Ona
obMeHa AaHHbIMMW MO AaHHOMY NMOPTY KOHTPOMep UCNONb3yeT CTaHAapPTHbIA OTKPbLIThIA NPOTOKO
MODBUS ™.

CepwuitHbin nopT RS-232 ncnonb3yetcA anA obMeHa AaHHbIMU MeXX 4y KOHTPONNepoM U KOMNbOTEPOM ANA
cnenylowWwmx uenen:

e [lporpammupoBaHue ocobeHHbIx nonb3osaTenbcknx CUSTOM HacTpoek HanpAXXeHWit 3apaja Yepes
nporpammHoe obecnedyenne Morningstar VSView™
e MoHuTOpUHra paboTbl CUCTEMBI B pealibHOM BPEMEHU C MOMOLLIbIO MPorpaMMHOro obecnevyeHua
Morningstar VSView™
3anuck aaHHbIX No paboTe CUCTEMbI C NOMOLLbIO NporpaMmHoOro obecneveHuna Morningstar VSView ™
HacTpoiika Ethernet-coe anHeHui
O6HoBNEHNe BHYTPEHHEN NPOLWMBKN KOHTponnepa
TpumeyarHne:
lMopTel RS-232 n EIA-485 He MoryT 6bITb UCO/I630BaHbI OJHOBPEMEHHO.

TpumeyarHne:
Ecnv nogknoYaemMbisi KOMIbOTEP He OCHaLLeH nopToM RS-232, To Heobxoanmo npnobpecTu
W nepexogHnk USB-SERIAL.

CepuitHoe coeanHeHune Yyepes nopT RS-232 ngeansHo nogonaeT AnA NporpaMMMpOBaHMA HACTPOEK
KOHTponnepa unm obmeHa AaHHbIMU MeX Ay OAHUM KOHTPOSIEPOM M KOMMBIOTEPOM NPW UCNONb30BaHUM
nporpaMmmHoro obecnevyeHunsa VSView ™.
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YcTaHOBKM CEepMHOro nopra

e 9600 BAUD

e 8 data bits

e 1 unu 2 stop bits

e no parity

CoepuHeHve no cepuitHomy nopTy RS-232 nossonAeT obMeH AaHHbIX MeX Ay KOMMbIOTEPOM U
koHTponepom. OBHOBNEHWEe BHYTPEHHEW NPOLUNMBKN KOHTpoJlepa MOXeT ObITh OCYLIECTBNEHO TONbKO
yepes coeanHeHne RS-232. O6bIMHO AaHHLIA NOPT He UCNONb3yeTcA ANA oOMeHa AaHHbIMW B CUCTEMax C
HECKOJNIbKUMU KOHTponfiepaMun, 06beAMHEeHHbIMW B 0AHY ceTb. O4HAKO 5TO BO3MOXHO ¢ noMoLbio USB-
xaba n USB-serial kabeneii. Bonee noapobHaa nHgopmauma B 4oKyMeHTe «Morningstar communications
document» Ha caiiTe www.morningstarcorp.com

5.4 EIA-485 (RS-485)
TpumeyarHne:
WT lMopt EIA-485 ecTb TO/IbKO Ha Modesnv TriStar-MPPT-60.
TpumeyarHne:
W MopTei RS-232 u EIA-485 He MOryT 6biTb UCTIONB30BaHbl OJHOBPEMEHHO.

EIA-485 anAeTcA cTaHAapToM AnA obMeHa AaHHbIMU MO CEPUItHOMY MOPTY MeXAY HECKONbKUMM
npubopamMmn, coeAMHEHHbIMU Ha OaHY WKHY. KoHTponnep TriStar-MPPT ocyuwiectenAaeT o6MeH AaHHbIMK
yepes ceTb EIA-485 yepes cTtaHdapTHbIN OTKpbITHIN NpoTokon MODBUS™. CoeaunHenue no EIA-485
UCMonb3ayeTcAa ANA Creaylolero:

e O6beanHeHne HecKoNbKKx KOHTponnepos TriStar-MPPT n komnbioTepa B 04Hy ceTb AJ1A NOAyYeHua 1
3anucK AaHHbIX MO CMCTEMe B peasibHOM BpeMeHU ¢ NOMOLLbIO MporpamMHoro obecneveHna MSView ™.

e [lporpaMMupoBaHmne KaXxxaoro NoAKMOYEHHOro KOHTponepa AnA BBeAeHUA 0COOEHHbIX
nonb3oBatenbcknx CUSTOM HacTpoek HanpaXXeHuii 3apaja Yyepes nporpamMHoe obecneyeHmne
Morningstar VSView™

e [MoaknioyeHune apyrux koHTponnepos Morningstar k koHTponnepy TriStar-MPPT, ncnonb3ya agantep
Morningtar RSC-1 (Serial-EIA-485, npoaaeTcA oTAeNbHO).

e HacTtpoiika mocTa mexxay coeguHeHnmem Ethernet uepes konTponnep TriStar-MPPT Ha ceTb EIA-485.

MopT EIA-485 umeeT 4 KoHTakTa: NutaHue, Data A, Data B, 3emna. KoHTakTbl nepedaun gaHHbix Data A u
Data B ocywecTBnAloT nepeadvy ceTeBbiX AaHHbIX. MuTaHWe n 3emnA nogatoT nuTaHue Ha ceTb. Cam
KOHTpONNep He NUTaeT CeTb, MOSTOMY HEOOXOAUM BHELLIHUA UCTOYHUK NuTaHuA 8-16 B nocToAHHOro Toka.
B 12-BoNbTOBbLIX cUCTEMaxX NUTaHNE MOXET ObITb B3ATO HenocpeAcTBeHHO ¢ AKB. [nA cuctem ¢ apyrum,
6onee BbICOKMM HOMWHANOM MUTaHue MOXHO noAaTth Yepes noHmxkatwmin DC-DC kKoHBepTOop.
Brumanue: puck rnosioMku obopygoBaHua:
Bssartue nutanusa ¢ uHansuayansHou AKB BHYTPY CUCTeMbl U3 HECKObkuX AKB, coeAMHEeHHbIX
A rocnefoBaTenbHO npvBeAeT palbanaHcy HarpaXXeHwit v Beixody n3 ctpoda AKb. Beerpa
pekoMeHayeTca ucronb3zoBaHue DC-DC KoHBepTOopa AnA nojydeHnsa 12 B nutaHua B cuctemax ¢
60J1ee BbICOKNM HOMUHAIIOM.

Bonee noapobHaa uHcopmauma B 4okymMeHTe «Morningstar communications document» Ha caiTe
WWwW.morningstarcorp.com
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5.5 Ethernet

TpumeyarHne:
Ethernet ectb Tonibko Ha mogesm TriStar-MPPT-60.

BHUMAHME : xakepcKas ornacHocCTb

KoHTtponnep TriStar-MPPT He umeeT BCTPOEHHOM (QyHKUMM ceTeBow 6e3onacHocTn. OTBETCTBEHHOCTh
A CeTeBOro agMUHUCTparopa NPUHATEL Hagexaiuue Mepbl 478 npeaoTepaLllieHus

HECaHKLMOHUPOBAHHOIo AOCTyna.

MopT Ethernet koHTponnepa TriStar-MPPT nopaep>xueaet npotokonsl HTTP, MODBUS TCP/IP™, SMPT u
SMNP ana cozpaHuAa n nogaepXku seb-uHTepderica mexxay KoHTponiepoM u nnéo cetoio LAN/WAN,
nnMbo MHTepHeTOM. HeKoTopbIi JaneKko He NOJHbIA CMMCOK BO3MOXHOCTU AaHHON (byHKUMKN KOHTponnepa:

e [lporpamMMupoBaHmne KaxXk4oro noAKIIOYEHHOro KoOHTposepa And BBeAeHUA 0COBEHHbIX
nonb3oatenbckux CUSTOM HacTpoek HanpAXXeHuiA 3apaja Yepes nporpamMmHoe obecneyeHve
Morningstar VSView™
Y AaneHHbI MOHUTOPUHI paboTbl KOHTposfepa Yyepes UHTepHeT.

BHECeHMe U3MeHeHUN B HAaCTPONKN KOHTpOMepa Yepes UHTepHeT.

3anuck UcTopun hyHKUMOHUPOBAHUA CUCTEMbI U yAaNeHHbId MOHUTOPUHI paboTbl ¢ NOMOLLBIO
nporpammHoro obecrnedeHmna MSView ™ u3 noboi TOYKU Yepes UHTEpPHET.

CospaHune Beb-calToB ANA NOKasa AaHHbIX Mo paboTe yAaneHHoH cucTemsl.

Pacchbinika sneKTpoHHbIX coobLleHnid 06 owmnbKax, npeaynpexxaeHuaAx U Apyrnx yCTaHOBAEHHbIX
nosnb3oBaTenem cobbITUAX.

e MoHUTOPUWHT 1 nonyyeHue coobuleHuid no cetn SNMP.

HaHHbIM pasgen AaeT TONbKO camble 0bline cBeAeHUA Mo ceTeBbiM BO3MOXHOCTAM KOHTponnepa TriStar-
MPPT. Bonee nogpo6tHanA nHcpopmauua B 4okyMmeHTe «Morningstar communications document» Ha caitte

Www.morningstarcorp.com

UHpopmaumA no NoAKNIOYEHUIO KOHTPOepa K cetTu

Moakntouernne koHTponnepa TriStar-MPPT k Ethernet-cetu (LAN/WAN) unu HanpAmyio K KOMNbIOTepy
ocywecTenAaeTcA ¢ nomowpbto Ethernet-kpoccosep kabena (utaa napa CAT-5 unu CAT-5e ¢

KOHHekTOopamu RJ-45).

!,__‘_ ""““.-
’- Ethernet Cross-over
“‘*\ﬂ”

Cable

CeteBble YCTAaHOBKH NO YMOJSTYAHUIO:

DHCP enabled

Live View Web Address http://tsmppt + serial number **

IP 192.168.1.253 (if DHCP is not enabled)
Subnet Mask 255.255.255.0

Gateway 192.168.1.1

Primary DNS Server 169.254.1 1

MODBUS TCP/IP™ Port 502

** appec Live View yHnkaneH AnA kaxx4oro KOHTponnepa n CoAepX1T ero CepuinHblin Homep, Hanpumep, http:/tsmppt09501234.
Anpec Live View HanevyaTaH Ha CTUKEPE C CEPUNHBIM HOMEPOM Ha KOHTposnepe.

MAC-a,u,pec KOHTpONepa Hane4vyaraH Ha Haknemnke ¢ CepMVIHbIM HOMepe Ha Kopnyce KoHTponepa.
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CocTofHve 3eneHblin nHAKaTop KenThln HANKaTOpP
CeTb nogknioveHa v pabotaeT loput He roput
NpoeT obmeH aaHHbIMU loput Muraet
Owwbka He roput lopwut

Be6-cTpaHuubl

MoakniounTe KOHTPONMep K UHTEpHeTY Yepes Kabenb Ethernet u nogoxante 5-10 MUHYT, noka
KOHTponnep nogkntountca K cetu. OTKpoinTe Bpay3ep Ha KOMMNbIOTEPE, KOTOPbIN TakXXe HaxoAMTCA B CETU
uHTepHeT. BBeanTe aapec Live View KoHTponnepa B afpecHOn CTPOKe, Nocne Yero AOMKHa 3arpy3nThcA
CTpaHuLUa KOHTpoJfiepa CO CCbIIKamu Ha CTpaHuubl ¢ uHdhopmaumeid no ero paboTte B peafibHOM BPEMEHMU,
a Tak>Xe Mo ceTeBbIM HACTpoOWKam.

NHTepHeT-cTpaHuLUbl, KOTOpPbIE NMPELOCTABNAET KOHTPONNEP ABMATCA UaeanbHbIM cnoco6oM 6bICTPo
MoNy4YnTb OCHOBHYIO MHChOpMaLMio No ero paboTe U CKOPPEKTUPOBaTb €0 CETEBbIE HACTPONKU. MuHycom
ABNAETCA TO, YTO BUJ 9TUX CTPaHML, HEBO3MOXHO U3MeHUTb. TakxKe HEBO3MOXKHO 0TO6pa3uTb
MHChOPMaLMIO MO HECKONBKUM KOHTPOJNiepam Ha OAHON cTpaHuue. [nA aTux uenen Heo6XxoauMo co3aaTthb
OTAelbHblE NONb30BaTENLCKUE BEG-CTpaHuLbl, KOTopble 6yAyT AOCTYNHbI Ha Be6-cepaepe. Mpumepbl
TaKux CTpaHWL ecTb Ha caliTe www.morningstarcorp.com.

Monb3oBaTenbCcKKe HaCTPOUKMU

MporpamMHoe obecneveHne Morningstar MSView ™, nogpasgen TriStar-MPPT Setup Wizard, nossonaet
HacTpouTb paboyne napameTpbl KoHTponnepa TriStar-MPPT. [lnA 3Toro KoMnbloTep MOXeT 6bITb
noAKIYeH K KoHTponnepy Yepes Ethernet ceTb unu yepes cepuitHeiin nopt RS-232.

AnekTpoHHaA no4ta u SMS-onoBeLeHnA

MOYHKUMA OTChINKK 3NEKTPOHHBIX NMuceM M SMS-onoBelleHnit MoXeT GbiTb MCMONb30BaHa B CrieayoLmnx
cny4yasx:

e Bo3HuUKHOBeHMe OWMOKKN B pesynbTaTe caMoAMarHoCTUKW.

e Bo3HuKHOBeHMWe NpeaynpexXxaeHna B pe3ynbrare caMoAMarHOCTUKN.

e BO3HMKHOBEHWe 3anporpaMmmmpoBaHHoOro cobbitua (Hanpumep, AKB paspaaunacek 4o 46 B).

Yepes nporpaMmHoe obecneyeHne Morningstar MSView ™ Mo>HO 3agaTb 40 4 cobbITUN, KOTOpbIE CTaHyT
TpUrrepom AJ1A OTCbINIKU COOBLLEHUN.

MpocMoTp 3anncaHHbIX AaHHbIX
KonTponnep TriStar-MPPT xpaHuT AaHHble MO OCHOBHbLIM NapameTpam paboTbl B TeueHne 128 gHeil.
MapameTpbl 3an1cbiBaeMoit MHOpMaLUMM MOXHO U3MEHATb Ha BeB-CTpaHuLe HacTpoeK.

Mpwn ucnonb3oBaHUKU B MHAYCTPUANbHBIX U TENNEKOM-OPUEHTUPOBaHHbLIX NpoeKTax KoHTponnep TriStar-
MPPT moxeT HaxoauTbeA B ceTn SNMP B KauyecTBe areHTa, nogAep>KMBan cnegytolme KoMaHabl:

¢ TRAP
e GET
e GETNEXT

Ccbinka Ha chainn *.mib (management information base file) agoctynHa ¢ Be6-cTpanuupbl TriStar-MPPT Live
View Network Settings.
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6.0 NMpo6nembl n peweHUA

Mpo6nembl, cBA3aHHbIE C¢ 3apAaom AKB n ¢ yHKUMOHUpOBaHUEM KOHTpOSiepa

Mpo6nema

HeT HMKaKoW MHANKaUMUW, KOHTponnep He paboTaer.

PeweHune

Ucnonbsya MynbTUMETP, NPOBepbTe Hanps>keHWe Ha TepMuHanax AKB koHTponnepa. HanpaxeHue
JOMKHO 6bITb HEe MeHee 8 B nocToAHHOro Toka. Ecnu Hanps>keHue oT 8 B Ao 72 B NOCTOAHHOIO ToKa, HO
KOHTPONNep He NoJaeT NPU3HAKOB XU3HU, HEOBXOAUM ero peMoHT. Ecnu HanpsAXKeHue OTCYyTCTBYET,
npoBepbTe COeAUHEHUA, BbIKMOYaTEeNu, NnpejoxXpaHUTenu, cocToAHue Kabenein n AKB.

Mpo6nema
TriStar-MPPT He 3apaxaeT AKB.

PeweHune

MpoeepbTe cBeToAMOAbl 3apAfa AKB. Ecnv oHM MUraloT B Kakoi-nmbo nocrneJoBaTeNbHOCTU, TO CM.
pasgen 4.4 anA nicpopmauum 06 owmnbkax. Ecnu nogknioueH undposoin aucnnen TriStar Meter 2, skpaH
AMarHOCTMKM NOMOXeT pazobpaTbCA B NpUYMHE OWNOKKU MK NpeaynpexxaeHus.

Ecnu cBeToaMOAbl He NOKA3bIBaKOT COCTOAHKUE OLWMOKK UK NpeaynpexXxaeHus, To Heob6XoAuMo NPOBEPUTD
coeVHeHUA, BbIKIloMaTenu, npeaoxpaHuTenu, coctoAHue kabeneit AKB 1 cofHeYHbIX naHenei,
cocToAHne AKB. Mcnonbaya MynbTUMETp, 3aMepbTe HanpsXXeHWe Ha TepMUHanax CofHeYHbIX naHenew
KOHTponnepa. HanpaxxeHne No BXo4y OT COMHEeYHbIX NaHenel JoNIKHO 6biThb Bbllle HanpsxeHua AKB ana
TOro, YTO6bl KOHTPONEP MO HayaTh NpoLecc 3apAaa.

TpumeyarHne:
W [lna 6onee getansHOU ANarHOCTUKM KOHTPO/Iepa ¢ calTa www.morningstarcorp.com MOXHO cKaqaTb
JOKYMEHT 110 AMarHoCTHKe KOHTponepa «TriStar-MPPT Testing Document.

Mpo6nembl ¢ ceTbio 1 06MEHOM AaHHbIX

Mpo6nema

HeT noaknioyeHnsa no nopty RS-232.

PeweHune
MpoBepbTe cneayollee:

RS-232 kabenb NpAMON, a He KpOCCOBEp.
B cnyyae ucnons3soBaHuA agantepa Serial-USB npoBepbTe, YTO yCTaHOBMEHO NpOrpamMMHOe
obecneueHve u cepuiHolin COM-nopT npucyTcTByeT. [poBepbTe MHANKATOP akTMBHOCTM Ha USB-
ajanTtepe (ecnu TakoW WHAMKATOP umeeTcA). Ecnu akTMBHOCTb He NoKasbiBaeTcA, TO BbiGpaH
HenpaBunbHbln COM-nopT unu Bo3Hukna owunbka KoHdurypaumn USB-agantepa.

e [Mo ymonyanuio MODBUS ID koHTponnepa = 1. lNpoBepkTe, 4TO NporpammHoe obecneveHune
KOMMbIOTEpPa HACTPOEHO Ha OOMEH JaHHbIX ¢ KOppeKTHbIM ID.
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Mpo6nema

HeT noaknioyenuna no nopty EIA-485.

PeweHune
MpoBepbTe cneayollee:

e [opT RS-232 He ponkeH ncnonb3osaTbeA. MopTol EIA-485 n RS-232 He MoryT ucnonb3oBaTbeA
OJHOBPEMEHHO.

e Apantep RSC-1, ucnonbsyemblii AnA coeanHeHnA KomnbioTepa ¢ nopTom EIA-485, nokasbiBaeT
3eMeHblil NOCTOAHHO roPALLMIA CBETOAUOAHBLIN UHAWKATOP U NYNbCUPYIOLMIA KpacHbI BO BpeMA
MOMbITKA YCTAHOBUTb CBA3b.

e Kaxablii KOHTponnep unu nbow apyroi npubop B cetn EIA-485 nomkeH umeTb yHUKanbHbii MODBUS
ID.

e CepuiiHbIn KpoccoBep-kabenb A0MKeH 6bITb UCMONb30BaH ANA COeAUHEHUA KOMMbIOTEpa ¢
KoHTponnepoM Yepes agantep RSC-1. MNMpAmoii kobenb He NOAXOAMT.

e [loaaetcA nuTaHWe Ha KoHTakTax Power (MutaHue) n Ground (3asemneHue). Heobxoaumoe
HanpAxeHue 7-16 B NOCTOAHHOTO TOKa.

e Bce WKHHbIE coeuHeHUA B nopAaKe n Ka)K,lJ,bIl7I TepMunHa coeauHeH napajinesibHO: A Ha A, BHaBu
T.A.
Mpo6nema

HeT noaknioyeHuna yepes Ethernet

PeweHune

ObpaTtuTteck K JOKYMeHTYy «Morningstar communications document» Ha caiiTe www.maorningstarcorp.com.

37



KonTponnep 3apaga Morningstar TriStar-MPPT

8.0 TexHn4yeckana cneundukauma

AnekTpuyeckmne xapakTepucTuKu

XapakTepucTuka

TriStar-MPPT-45-150V

TriStar-MPPT-60-150V

HomuHansHoe HanpAa>XeHne CUCTEMbI

12, 24, 36 nnn 48 B NOCTOAHHOIO TOKa

MakcumanbHbIn Tok 3apaga AKB 45 A 60 A
MakcumanbHoe HanpaAXeHWe COMH. NaHenemn 150 B nocToAHHOrO ToKa
HvwanasoH HanpaxeHua nutaHua oT AKB 8 — 72 B NOCTOAHHOMO ToKa
MakcumanbHaA HOMUHaNbHaA MOLLHOCTL MO BXOAY
12B 600 BT 800 Bt
24B 1200 Bt 1600 BT
48 B 2400 Bt 3200 BT

TOUHOCTb MOKA3aHMIA HANPAXKEHMA

12/24 B: = 0,1% + 50 mB; 48 B: = 0,1% + 100 mB

CobecTBeHHOe noTpednerve

1,3—2,7Brt

BawwmTa oT neperpysku

4500 BT / nopt

3apag AKb

XapakTepucTuka

TriStar-MPPT-45-150V

TriStar-MPPT-60-150V

Anroputm 3apana

4-cTagnAHbIN

Crtaawv 3apAga

3apAg, nornoweHne, NoAASPIXKKA, BbIPABHMBAHUE

KoathduumeHT TemnepaTypHON KomneHcaumm

-5 MB/°C / OnemeHT (@25°C)

JvanasoH TemMnepaTypHON KOMMeHcauMm

—30°C go +80°C

TemnepaTypHO-KOMMEHCUPYEMbIE HAMPAXEHNUA

Mornowenne, Moaaepkka, Boipasrneanue, OTkmioveHne HiVolt

Tabnuua To4eK HanpAXKeHUN cTaauin 3apaaa (nokasaHbl AnA 12-B HomuHana):

Settings Battery Absorp. Float Equalize | Absorp. | Equalize | Equalize | Equalize
Switches Type Stage Stage Stage Time Time Timeout | Interval
sw: 4-5-6 Volts Volts Volts Minutes | Minutes | Minutes Days
off-off-off | 1 - Sealed* 14.00 13.70 150

off-off-on |2 - Sealed* 14.15 13.70 14 .40 150 60 120 28
off-on-off |3 - Sealed* 14.30 13.70 14.60 150 60 120 28
off-on-on |4 - AGM/Flooded 14 .40 13.70 15.10 180 120 180 28
on-off-off |5 - Flooded 14.60 13.50 15.30 180 120 180 28
on-off-on |6 - Flooded 14.70 13.50 15.40 180 180 240 28
on-on-off |7 -L-16 15.40 13.40 16.00 180 180 240 14
on-on-on |8 - Custom Custom | Custom | Custom | Custom | Custom | Custom | Custom

Sealed =repmetnyHeie AKB: AGM u GEL, Flooded = oTkpbiTeie AKB
Custom = HacTpanBaeMbii 0/1b30BaTesiem
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NHamkauma ctatyca AKBb

KonTponnep 3apaga Morningstar TriStar-MPPT

CeeToavoaHan MHOnKaunsa

Cratyc 3apaga AKB

3EJ1 myraet ¢ nHtepsasnom 0,5 ¢

CTtaavA BblpaBHUBaHNA

3EJ1 myraet ¢ nHtepsasnom 0,5 ¢

Ctaaua nornoweHnsa

3EJ1 myraet ¢ nHTepsasnom 2,0 ¢

CTtaavA noanepxkm

3EN roput

13,3 B = Hanpaxenve AKB

3EN + XEN ropat

13,0 B = HanpaxeHve AKB = 13,3 B

KEN ropuT

12,7 B = HanpaxeHve AKB = 13,0 B

XKEJ + KPA ropat

12,0 B = HanpaxeHve AKB = 12,7 B

KPA roput

Hanpsaxxenne AKB < 12,0 B

MexaHu4eckaA cneumndukauua

duranyeckne pasmepnbl

291 x 130 x 142 (BbICOTA X WMPUHA X TyOMHA B MM)

Bec koHTponnepa 6e3 ynakosku

4,14 kr

Bec ynakoBku ¢ 2-mA KOHTPO/NepaMm

11,6 kr

MuHMManbHoe ceveHre CUnoBbix Kabenen

2,5 Mm2 (14 AWG)

MakcumasnbHoe ceveHre cunoBbix kKabenen

35 Mm2 (2 AWG)

PeKomeH,uyemoe ycunue satarmsaHunA

5,65 Hm

OnameTp oTBEpPCTUN

M20

MoHTax

TOMLKO HA BEPTUKASIbHOM MOBEPXHOCTH

Cneuudurkauma no ycnoBuAM aKcnayaTaumm

JvanasoH TemnepaTtyp aKkcnayaTaumm

—40°C po +45°C

JvanasoH TemnepaTyp xpaHeHuA

-55°C no +100°C

HonycTumana BAa>kHOCTb aTtMocdepbl

100 %

Twn 3awmTbl KOpnyca

IP20 AnA ncnonb3oBaHWA BHYTPU NOMELLEHWA

e OTK/OYeHNe Npy NPeBbILLEHUN HANPAXEHMA Ha COMHEYHbIX NaHensax (C obpaTHbIM BKJIOUEHMEM)
e OTKNOYeHUe Npu NpeeblleHun HanpAxeHnA Ha AKB (¢ o6paTHbIM BKNIOYEHWEM)
e OTKNOYeHUe Npy neperpese (C 06paTHbIM BKIKQYEHUEM)
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9.0 NMpuno>xeHunA

ABTOMAaTHM4YECKOe CHUXXEeHMe ToKa

paduk 3aBUCMMOCTHU CUNbl TOKa 3apaja (ocb Y, AMnepbl) OT BXoAALlero HanpsxeHua (ocb X, BonbThl) oT
COJIHEYHbIX NaHenen:

Battery Current vs. Array Voltage

70

B0

o= o
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Battery Current (Amps)

5]
o

10 115 120 125 130 135 140 145
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Mpadmk 3aBUCUMOCTU CUIbl TOKa 3apAda (ock Y, AMnepbl) oT TemnepaTtypbl paamatopa (ock X, °‘C):

Battery Current vs. Heatsink Temperature

70

=] 3

Battery Current (Amps)
=]

60 4] 7o 75 &0 BS |0 B85
Heatsink Temperature (degrees C)
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Mpadumkun acpchekTMBHOCTH

efficiency (%)
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TriStar MPPT 48 Volt Efficiency
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Ceptudumkauuna

TERT
W £k, UL1741 INVERTERS, CONVERTERS, AND

CONTROLLERS AND INTERCONNECTION SYSTEM
B EQUIPMENT FOR USE WITH DISTRIBUTED ENERGY
SOURCES, FIRST EDITION, REVISION THROUGH AND
c Us INCLUDING NOV 7, 2005

L1STED'

3094762 CSAC22.2 No. 107.1-01

EMC Directives

* Immunity: EN61000-6-2:1999
« Emissions: EN55022:1994 with A1 and A3 Class B1
+ Safety: EN60335-1 and EN60335-2-29 (battery chargers)
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Tabnuua 2% aonycTMmoro nageHWA HanpAXXeHMA Ha cunoBom Kabene

CTaHAapPTHLIA MArKU# MHOFOXXUIbHbIN MeaHbli Kabenb ¢ TemnepaTypHON XxapakTepucTukon 75°C:

1-Way Wire Distance (meters), 12 Volt System

(mm?)

Wire Size

35

Amps

Table 8-2. Maximum 1-way wire distance for 12 Volt systems, solid copper, 2% voltage drop

CTaHOapTHbIN XXeCTKUI MeaHblit Kabesnb ¢ TemnepaTypHOil xapakTepucTukoi 75°C:

1-Way Wire Distance (meters), 12 Volt System

Wire Size 60 55 50 45 40 35 30 25 20 15
(mm?) Amps Amps Amps Amps Amps Amps Amps Amps Amps Amps
70** 8.47 9.24 10.17 11.30 12.71 14.53 16.95 20.34 25.42 33.90
50 ** 6.72 7.33 8.06 8.96 10.08 11.52 13.44 16.13 20.16 26.88
35 4.23 4.61 5.07 5.63 6.34 7.24 8.45 10.14 12.68 16.90
25 2.66 2.90 3.19 3.54 3.99 4.56 5.32 6.38 7.97 10.63

1.82 2.01 2.23 2.51 2.87 3.34 4.01 5.01 6.69

1.58 1.80 2.10 252 3.15 4.21

1.32 1.59

Table 8-4. Maximum 1-way wire distance for 12 Volt systems, solid copper, 2% voltage drop

CTaHAapTHLIA MArKKU# MHOFOXXUIbHbIN MeaHbli Kabenb ¢ TemnepaTypHON xapakTepucTukon 90°C:

1-Way Wire Distance (meters), 12 Volt System

Table 8-6. Maximum 1-way wire distance for 12 Volt systems, stranded copper, 2% voltage drop

Wire Size 60 55 50 45 40 35 30 25 20 15
(mm?) Amps Amps Amps Amps Amps Amps Amps Amps Amps Amps
35 3.40 3.71 4.08 4.54 5.1 5.84 6.81 8.17 10.21 13.62

25 2.14 2.34 2.57 2.86 3.22 3.68 4.29 5.15 6.43 8.58

16 1.35 1.47 1.61 1.79 2.02 2.31 2.69 3.23 4.04 5.38

2.55 3.40

1.60 213

1.00 1.33

0.63 0.84
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CtaHpapTHbIN XeCTKUM MeAHbIN Kabenb ¢ TeMnepaTypHOM xapaktepuctukomn 90°C:
1-Way Wire Distance (meters), 12 Volt System

Table 8-8. Maximum 1-way wire distance for 12-Volt systems, solid copper, 2% voltage drop

Wire Size 60 55 50 45 40 35 30 25 20 15
(mmz) Amps Amps Amps Amps Amps Amps Amps Amps Amps Amps
70** 8.47 9.24 10.17 11.30 12.71 14.53 16.95 20.34 25.42 33.90
50** 6.72 7.33 8.06 8.96 10.08 11.52 13.44 16.13 20.16 26.88
35 4.23 4.61 5.07 5.63 6.34 7.24 8.45 10.14 12.68 16.90
25 2.66 2.90 3.19 3.54 3.99 4.56 5.32 6.38 7.97 10.63
16 1.67 1.82 2.01 2.23 251 2.87 3.34 4.01 5.01 6.69
10 1.05 1.15 1.26 1.40 1.58 1.80 2.10 2,52 3.15 4.21
6 0.66 0.72 0.79 0.88 0.99 1.13 1.32 1.59 1.98 2.64
4 0.42 0.45 0.50 0.55 0.62 0.71 0.83 1.00 1.25 1.66
25 0.26 0.29 0.31 0.35 0.39 0.45 0.52 0.63 0.78 1.05
MpumeyaHus:

e [wnctaHuus gaHa ansa ogHoro kabensi B 0gHy CTOPOHY Anst CMCTeMbl HOMUHanom 12 B

e [Insa 24-BONbTOBLIX CUCTEM 3HAYEHUSA X2

e [Ina 48-BONbTOBLIX CUCTEM 3HAYEHUNA X4

» 3aTeHeHHble A4elikn 03Ha4atT NPEBbLILLEHNE JOMYCTUMOrO TOKa MpU COOTBETCTBYIOLLLEV TeMNepaType

Wire Ampacity* Key

Exceeds wire ampacity at 60°C ambient temperature
Exceeds wire ampacity at 50°C ambient temperature
Exceeds wire ampacity at 40°C ambient temperature
Exceeds wire ampacity at 30°C ambient temperature

000 «Mynbtn Bya» www.multiwood.ru, info@multiwood.ru (812) 449-14-07(08)
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