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BAXHbIE 3AMEYAHUA NO BE3OIMNACHOCTHU

[laHHOEe pyKOBOACTBO COOEPXKUT BaXKHYHO MHGpOpMaLMIO MO 6e30MacHOCTH, YCTaHOBKE M aKcnnyaTaumm koHTponnepa TRISTAR.
Ob6paTtuTe BHUMaHUE Ha CreayoLmne CUMBOIbI, UCMOMb3yEMbIE B 3TOM PYKOBOACTBE:
/\ MpepnocTepexeHune: ykasbiBaeT Ha NOTEHLMAaNbHO ONacHylo cutyaumio. byabte npeaensHO OCTOPOXKHBI.

/'\ BHUMaHue: yka3biBaeT Ha KpUTUYECKyto MHbopMaLmio no 6esonacHoi 1 npaeunbHoN paboTe KOHTponnepa.
-

G MpumeyaHue: ykasbiBaeT Ha BaxkHyto MHOPMaLMio Mo hyHKUMSM 1 paboTe KOHTponnepa.

OBLUAA UHOPOPMALIUA MO BE3OMNACHOCTHU
Mpexae Bcero, aymanTe o cBoen 6esonacHocTu!
e O3HakOMbTECb C AaHHOW UHCTPYKUMEN, Npexae YeM NpUCTynaThb K yCTAHOBKE KOHTpOmnepa.
e B KOHTpoOnnepe HeT yacTel, noanexaiimx peMoHTy. He pa3bupaite u He NbiITanTeCb OTPEMOHTUPOBATL KOHTpONMep.

e OTcoeamHUTE BCE MCTOYHMKM TOKa OT KOHTpONepa nepep yCTaHOBKOW Unu Hanagkon koHTponnepa. MNpexae 4em oTKpbITb Kopryc
KOHTpornnepa, ybeamTech, YTO KOHTPONEepP OTKIMHOYEH OT COMHEYHbIX MaHenen 1 oT akkyMynsaTopHbix 6atapen (aanee AKB).

. B KOHTponnepe He npe,qoxpaHMTenelZ Unn BeIkNoyaTenen. MICTOYHUK Toka A0mKeH ObITb q)VI3VIHeCKM OTKITHO4EH N3BHE.
. He ,EI,OI'IyCKaVITe nonagaHna BoAbl Ha UIU B KOHTpoep.

. Bo n3bexanuve NCKPEeHUA nnn HarpesaHua, y6e,EI,VITer, YTO 3aXMMbl TEPMUHAIIOB KOHTPOepa 3aTAHYThbI.

. Y6eputech, 4To KOpMNyC KOHTpoJnepa 3a3emMsieH C NOMOLLbI0 MeaHOoro kabens.

e  TepmuvHan 3asemrieHust Haxo4WUTCA PSAOM C APYTMU TepMUHanamm NoAKMHYEHNUS MPOBOAOB 1 0603HAYEH
CreayoLmMm CUMBOJIOM:

NWH®OPMALIUA NO BE3ONACHOCTU NPU PABOTE C AKB

. By,que npenesnibHO OCTOPOXHbI, pa60Taﬂ C aKKyMYNATOPHbIMUN 68TapeﬂMI/l. Psinom Bcerga gomkHa 6biTb BoAa NS CMbIBaHWS
KNUCNOTbI.

e  CHMMUTE BCe MeTarNMYeckue ykpalleHus 1 KonbLa.

. Mcnonb3yiiTe TOMbKO M30NMPOBaHHbIE MHCTPYMEHTBI U ybepuTe nuiiHne metannuyeckne npeameTsl nogansiue ot AKB.
. Mepen yctaHoBkow npouTuTe pykoBoAcTBa no AKB nepea noaknioyeHWEM UX K KOHTponnepy.

. ByabTe OCTOPOXHbI M He 3aMblkaiTe KOHTaKTbl 1 nposoaa AKB.

. He pabotarTte ¢ AKB B 0aMHOYKy, 4TODbI K BAM KTO-TO MOT MPUIATK Ha NMOMOLLb

e  Bo Bpewms 3apsaa AKB MoryT 06pa3oBbiBaThCS B3pbIBOONACHbIE rasbl. Bo nabexaHue B3pbiBa, yoeamTech, YTO XOPOLLIO
npoBeTpuBaeTcs.

. Hukorga He kypute B nomelleHun ¢ AKB.

. Mpu nonagaHumn KUCNoTbl Ha KOXY, MPOMOWTE BOAOM C MbIfioM. [Npu nonagaHumn KUCNOThI B rfa3a NpoMonTe 60sbLLIMM KONIMYECTBOM
BOAbI 1 obpaTuTeck Ko Bpauy.

. Y6eantech, YTO ANIEMEHTHI OTKPbITbIX AKB 3anonHeHsbl SNEKTPONIMTOM OO0 Haanexawlero ypoBHA, npexae 4em HavynHatb 3apaa.
L] COXpaHMTe AaHHOEe PYKOBOACTBO NO 3KCnyaTauun ona JarnbHenLwero ncnonb3oBaHus.

OnucaHue KOHTponnepa

KoHTponnep TRISTAR siBnsieTcs TEXHNYECKM COBEPLUEHHBIM Npubopom Ans perynupoBanus 3apsaa AKB oT conHeyHbix naHenein. [laHHas
MHCTPYKLMSI 03HAKOMUT NOMb30BaTENS C TAKUMU OCOBEHHOCTSMMU 1 (OYHKLUSIMU KOHTPOMepa, Kak:

. Pabota ¢ 12, 24 n 48-BonbToBbIMK cUcTemMamun. Cuna Toka 3apsiga 45 nnm 60 A=.
e [lonHas 3awuTa c aBTOMATUYECKUM UMM PYYHBIM Nepe3anyckoM.

. 7 nporpamm 3apsga AKB, Beibrpaembix npu nomolum DIP-cenekTopos.

. Bo3MOXHOCTb MOAKINIOYEHNS K KOMMNbloTepy No nopTy RS-232 co cneunanbHbIM NporpaMMHbIM obecneyeHrem.
e [locTosiHHas camoAnarHoCTUKa C OrMoBeLLEHNEM O COOSX.

e Hanuuue ceeToanoaHOM MHAMKALMKM N KHOMOK YNpaBreHust Ha Kopnyce.

. TepMuHanbl ans kabenen ceyeHvem o 35 kB. MM.

e TepmuHanbl Ans TeMnepaTypHOro ceHcopa.

. Onuumsa — unMcpoBoN ancnnen.

e Onuus — TemnepaTypHbI CEHCOP.

e 5-neTHAS rapaHTUs OT NPON3BOACTBEHHbIX AedeKToB.

11 Bepcuu koHTponnepa TRISTAR
TRISTAR-45: 45-amnepHbIvi KOHTponnep Ansa cuctem 12, 24 n 48 B=
TRISTAR-60: 60-amnepHbIvi KOHTpOnnep Ans cuctem 12, 24 n 48 B=

Mo npasunam NEC (National Electric Code) xapaktepuctuka NoCTOSSHHOrO TOKa KOHTpornepa He AormkHa npesbiwaTb 125% oT BbIXOQHOTO
TOKa KOPOTKOrO 3aMblkaHWs COMHEYHbIX NaHenewn (napameTp Isc):

TS-45: 36 A=
TS-60: 48 A=



1.2 PeXxnmbl paboTbl

KoHTtponep TRISTAR umeeT Tpu pexuma yHKLMOHMPOBaHUSA. B ogHO Bpemsi MOXeT ObiTb BbibpaH TONbKO OAUH pexuM. B cnyvae
HeobxoanMocTu paboTbl B ABYX pexumax, AOMKHO BbiTb MCMONBb30BAHO ABa OTAENbHbIX KOHTpOnepa.

3apsg AKB oT conHe4HbIX naHeneun

OHeprus, reHepupyemasi COfHeYHbIMU NaHensamMu, ucnonbayetcs ans 3apsga AKB. KoHTponnep perynupyeT 3ToT NnpoLecc MakcMmarnbHO
3hheKTMBHLIM CNOCOBOM, 4TO MO3BONSAET NOBLICUTL CPOoK cnyx6bl AKB. MNpouecc 3apsaa BknovaeT B cebs cneayoLme ctaguu:
MakcumanbHbiin 3apsg, PWM-perynupoBaHue, nogaepxka v BelpaBHUBaHME.

KoHTponb Harpysku

B faHHOM pexuMe Harpyska NoCTOsIHHOTO Toka NMOoAKIoYeHa Yepe3s KOHTPOoInep, koTopbiii 3awwmilaet AKB oT paspsiaa ¢ NoMoLLbto
OTKITIOYEHMS MO HEAOMYCTUMO HU3KOMY HanpskeHuto (LVD).

YTunusaums (nepeHanpasBrieHne) U36bITOYHOW 3HEeprum

[aHHbIii pexvm No3BonseT perynuposaTb npolecc 3apsga AKB nytem ytunusaumm (nepeHanpasneHus) aHeprm Ha BbIGpaHHyto Harpyaky. B
JaHHOM Cryyae NCTOYHVUKOM 3HEPr M SIBMSIETCA BETPSIHON reHepaTop WU MUKPO-TMAPOCTaHLMS.

1.3 Hactpomka
Bocemb DIP-nepekntoyatenei no3BonsioT HAaCTPOUTb crieaytoLuye napameTpbl paboTbl KOHTponnepa:

DIP 3apsig AKB oT conHe4HbIX naHeneun

1 Pexum koHTpons 3apsaa AKB

2-3 Bbi6op HoMuHanbHoro HanpspkeHus AKB

4-6 Bbibop cTaHaapTHbIX anropuTmoB 3apsiga AKB

7 Py4Hoe nnn aBToMaTnyeckoe BblpaBHUBaHWE

8 3apsg PWM unu “on-off”

DIP KoHTponb Harpy3sku

1 Pexum KOHTponsa Harpyskv MOCTOSHHOTO ToKa

2-3 Bbi6op HomMHanbHoro HanpsxeHns AKB

4-6 Bbi6op cTaHAapTHbLIX anropuTMOB OTKINOYEHUs/BkoYeHns LVD
7 He ucnonbsyeTtcsa

8 He ucnonbsyeTtcsa

DIP YTunusauma nsbbITOYHON 3Heprum

1 Pexum KOHTponsa Harpyskv MOCTOSHHOIO ToKa

2-3 Bbi6op HomMMHanbHoro HanpsxeHns AKB

4-6 Bbi6op cTaHAapTHbIX MporpamMmm KOHTPOMs yTunmM3saumm
7 BbiGop pexuma ytunusaumm

8 Py4Hoe nnn aBTomMaTnyeckoe BblpaBHUBaHWE

B pononHeHune K AaHHbIM NepeknioyaTensam, nporpaMmmmpoBaHue koHTponnepa TRISTAR MOXeT OCyLLeCTBNATLCS C MOMOLLbIO KOMMbIOTEPaA
yepes nopT RS-232 ¢ nomoLubo NnporpamMmmHoro obecnevenuss Morningstar.

1.4 OO6Gwme Bonpocbl NnpuMeHeHUsi kKOHTponnepa TRISTAR

MpumeyaHue. [laHHoe PYKOBOACTBO MO 3KCnJlyaTaunm onnucbiBaeT UCMOJSIb30BaHWE KOHTpoepa Ana sapsaaa AKB. ,Elpyrwe (byHKLl,VIVI
KOHTpOnsiepa ynoMnmHaroTCA B NpUMevaHusax.

KoHTponep TRISTAR moxeT 6biTb NpefHasHayYeH Ans WUMPOKOro Kpyra 3afaay, KoTopble BKIoYatoT B cebs Ucnonb3oBaHue B GbITy, B
TENeKOM-MHAYCTPUM, a TakKe Ha NPOMBbILLNIEHHbIX 06beKTax.

KoHTponep TRISTAR ncnonb3yeTcs B cucTeMax C HeraTMBHbIM 3a3eMneHneM. HeraTuBHbIN NyTb B KOHTPOINepe NofHOCTbIo cBOOOAEH.
Kopnyc koHTponnepa MoxeT GbITb 3a3eMIIEH Yepe3 TEPMUHAT 3a3eMIIEHUsS PSAOM C APYTMMU TEPMUHANaMMU.

KoHTponnep ocHalleH 3NeKTPOHHON 3alumTon oT c60eB C aBTOMAaTU4EeCKMM BOCCTaHOBNEHUEM. BHyTpu KOHTponnepa HeT npeaoxpaHuTenen,
aBTOMAaTOB 3aLUMTbI UM KHOMOK nepesanycka.

Meperpy3ku no conHeyvHow aHeprum Boiwe 130% OyayT aBTOMaTU4eckm «obpesaHbl» BMECTO OTKNoYeHus. [leperpes KOHTponnepa Takke
BbI3blBAET aBTOMaTUYECKOE ype3aHne CHUMaeMOoW MOLLHOCTM OT COMHEYHbIX NaHenew Ana NpefoTBpaLLeHns OTKITIOYEHNI.

B cucteme gomxkHbl ObITb npegycMoTpeHbl aBTOMaThbl 3alnThbl, YCTAaHOBJ1€EHHbIE BHE KOHTpOnepa. B camom KOHTpOsnnepa TakoBbIX HET.

,D,J'Iﬂ YyBENU4YeHna Cunbl TOKa OT COJTHEYHbIX naHenemn noboe KoNMYecTBO KOHTPONNepoB MOryT MUCMNONb30BaTbCA NapannenbHo. 310
BO3MOXHO TOJIbKO B peXXume 3apaga AKB. I'Iapanneanoe Ncnosnb3oBaHME HECKOJTbKMUX KOHTPOIIEPOB B APYrUX pexXnumMmax He JonyckaeTco,
TaK KakK 3TO MOXET NPUBECTU K BbIXOAY U3 CTPOA KOHTpOSI1Iepa NUnmn Harpysku.

KoHTponep TRISTAR gomkeH Mcnonb3oBaTbCsA TOMbKO BHYTPU NoMeLLeHuiA. BHyTpeHHne aneMeHTbl KOHTponepa 3alumiLeHbl crneuuanbHbIM
NoKpbITUEM, OOHAKO, 3TO He 3aLuLiaeT Nnpubop oT BOAb! UMK KOPPO3UK.

KoHTponnep TRISTAR ncnonb3yeT TONbKO NOynpoBOAHUKOBbLIE 3NIEMEHTHI.

KoHTponnep cnocobeH naMepsaTb AnuTernbHbIe MPOMEXYTKM BPEMEHU AN KOHTPOMS TakUX PEXMMOB, Kak BblpaBHUBaHVE UMW HaNnoMUHaHUs o
cepsuce AKB.

CseTnoe n TemHoe Bpemsi CYTOK OeTeKTUPYyeTCA KOHTPOs1IepoM aBTOMaTU4ECKU. B koHTponnepe He NCNonb3yTCA 6nompy|ou.|,me Anoabl.
[lata nponsBoACcTBa HAXOAMTCS Ha AOBYX LUTPUX-KOOOBbIX Hakrnewnkax — Ha 3agHen naHenu Kopnyca v Bo3ne TepMmnHarioB NnoAKN4YeHua.



1.5 3ameuyaHus no 6e3onacHocTU

1.6 Onuum
[ncTaHUMOHHBIN TemMnepaTypHbIi AaTunk (RTS)
LincdppoBon gucnnei (2 suaa)

2 YcTaHOBKa KOHTponnepa

[aHHble NHCTPYKLUMN ONUCbIBAKOT YCTAHOBKY KOHTpOIepa Anda UCNonb3oBaHUA B pexnme 3apsana AKB. Cneundunyeckme sameyaHus no
pa60Te B APYrnx pexmnmax gaHbl B paMkax anIMeHaHI/IVI.

2.1 O6was nHdgopmauus

[ns HopmanbHow paboTbl KOHTpOMNiepa HeO6Xo0AMMO ero NpaBuIbHOE pacnonoxeHue. KoHTponnep 4OMmKeH HaXxoaUTbLCS B CyXOM,
3awyLeHHoM MecTe. Hukoraa He nomellante KOHTPOep B 3aKpbITOM HEBEHTUITMPYEMOM MOMELLEHNM, a TakKe B HENOCPEACTBEHHOMN
6nunsoctn k AKB oTKpbITOro (3anvMBeHoro) Tuna.

Ecnun o6bem AKB npesbillaeT nokasatenb CUMbl TOKa 3apsaa KOHTposnepa, Heo6XoArMO UCNONb30BaTk HECKOSLKO KOHTPOMNEpoB
napannensHo. Vicnonb3oBaHWe HECKOSbKVX KOHTPONIepoB naparnnensHo B peXvme KOHTPOMsA Harpyaku He gonyckaetcs. Mpu
HeobXxo0anMOCTM NCMONb30BaHWSA ABYX pexmMoB — 3apsaa AKB 1 KoHTponst Harpy3ku He06XxoaAMMO UCNONb30BaTb OTAENbHbIE KOHTPONepb
ANSA KaXaoro pexuma.

2.2 OnwucaHue npouecca yCTaHOBKU

I'Ipouecc YCTaHOBKU KOHTpoOnnepa Ana sapdaaa AKB poctatoyHo npocCT, HO HeobXxo0auMO BbINOMHUTL BCE HEOOX0ANMbIE AENCTBUS KOPPEKTHO.
Owwnbka moxeT NPMBECTU K OMACHbLIM 3HaYEHUSM HanpPsH>KeHUs U CUnbl Toka. BHuMmartensHo cne,uyVlTe NHCTPYKUMAM pasfena 23un
06pau.|,a171Te BHMMaHMe Ha npuMedaHua n npeaocrepexeHus.

Cne,qyrou.l,me CXeMbl NMoKa3bIBalOT NOAKITHOYEHNA KOHTPOI1epa B Pa3findHbIX pexumax.

Cxema noaknoYveHus KoHTponnepa B pexumax 3apsina AKB n KoHtpons Harpysku:

Load )
4
or
Solar i i
Array SldS
i
|
= 7s 1
L
|
+ Sense | !
> ! 2
2 I Notfor £
E!.‘.?‘ I Load) o
i T -
Solar +/ Load + Battery

Solar -/ Load -

LLlarn ycTaHOBKM KOHTpOnepa Ansi PeXUMOB 3apsifia U KOHTPONS Harpy3Ku.
1. CHSITb KpbILLKY Kopnyca.
2. 3akpenuTb KOHTPOSEP Ha BEPTUKAmNbHOM NOBEPXHOCTH, UCMOSb3ys Tpadaper.

3. YcraHoBuTb DIP-nepekntoyatenu B HyxHble no3uummn. Kaxabii n3 8 nepekniovatenen JomkeH ObiTb B COOTBETCTBYHOLLEM
NONOXEHWM.

4. 3aerI'IVITb npoBoda TemnepaTtypHOro gat4ymka (He NCNOJNIb3yeTCA B peXnMe KOHTpOona Hal'py3Kl/I).

5.  3akpenuTb NPOBOAA KOPPEKTUPOBKY HanpskeHus (Sense) — NCnonb3oBaHWe AaHHbIX NPOBOAOB He 06s13aTeNnbHO, HO
pekomeHayeTcs.

6. CoepuHnTb nposoaa ot AKB. 3aTem coeanHMTL NPOBOAA OT COMHEYHbIX NaHenen (Mnu K Harpyske).
7.  CoeauHuUTb KOMMbLIOTEP K KOHTPOIIEPy (ecnu ncnonb3yeTcs nporpaMmMHoe obecnedenve Morningstar).
8.  3akpbiTb KpbILKY Kopnyca.

MyHkTbI 3 1 6 0653aTenNbHbI ANS BCEX YCTAHOBOK.

MyHKkTbI 4, 5 1 7 He 06s3aTENbHbI.



Cxema noaknoveHus KOHTponnepa B pexumMme yrmnusaumum M36bITKa dHepruu:

Hydro
Wind

Solar

@O@ @]

Sense
Diversion —

Source + S

+ I-----
—

Battery

Source -

[\

Diversion +

Larn YCTaHOBKU KOHTpoOIJiepa AnsA pexunma ytunmsaumm M30bITKa JHepruu.

1.
2.
3.

7.
8.

CHATb KpbILLKY Kopnyca.
3akpenuTb KOHTPOMMEP Ha BePTUKaNbHON MOBEPXHOCTU, UCNOMb3ys TpadapeT.

YctaHoBuTb DIP-nepekntoyatenu B HyxHble no3uuumn. Kaxabii u3 8 nepekniodateneit AomKeH ObiTb B COOTBETCTBYHOLLEM
NOMOXEHWM.

3akpenuTb NpoBoAa TeMNepaTypHOro AaTyuka (He UCMONb3YETCA B PEXUME KOHTPONSH Harpy3ku).

3akpenuTb NPoBoAa KOPPEKTUPOBKM HaMpsixeHUs (Sense) — ucnosb3oBaHve AaHHbIX NPOBOAOB He 06s13aTenbHO, HO
pekoMeHayeTcs.

CoeguHutb npoBoaa ot AKB. 3atem coegnHuTb NpoBOAaA K Harpyske, UCNOofb3yeMOon ANs CHATUSA M3bbiTka SHEPruu.
CoeanHNTL KOMMbBIOTEP K KOHTPONMepy (ecnu ucnonb3yeTcsi nporpaMmHoe obecneveHve Morningstar).
3aKpbITh KPbILLKY Kopnyca.

MyHKTbI 3 1 6 0653aTENbHbI ANA BCEX YCTAHOBOK.

MyHKTbI 4, 5 1 7 He 06A3aTenbHbI.
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3ameyvaHus no yctaHOBKe

Mepen Ha4YanoM ycTaHOBKM KOHTponepa y6eanTech B CriedytoLem:

Hanpsikenne AKB He JomkHO ObiTh Bbiwe 48 B= (24 2-BonbToBbIX anemeHTa). He ncnone3ynte AKB Huxe 12 B= (6 2-BONbTOBbIX
Aveex).

HomunHan 3apsgHOro HanpshkeHUsi CONHEeYHbIX NaHenel He AomKeH npesbiwaTh 48 B=. HanpsikeHne oTKpbITOro KOHTYpa HUKoraa
He OOSKHO npeBblwaTtb 125 B=.

Mcnonb3yiTe TONbKO CBUHLIOBO-KUCIOTHbIE HOMUHAMNoM 12, 24 nnu 48 B=.

lMpoBepbTe, YTO HaMpsXeHue 3apsga CooTBETCTBYET HanpsikeHuto AKB.

He pa3meLuainTte koHTponnep B 3akpbiTom o6beme ¢ AKB.

OTKpbIBaiTe KPbILLKY KOPMyca KOHTponnepa, Tonbko nocne otcoeamHeHust AKb 1 conHeyHbIX naHenen.

He otkntoyarite AKB, ocTaBnsas BKIMOYEHHLIMW CONTHEYHbIE NaHenu. B aTom cnyyae Ha TepMmuHanax KoOHTposnepa MoXeT ObiTb
HanpshkeHne onacHoe ANs Xu3Hu!

Lllarn yctaHOBKM KkOHTponnepa TriStar

Lar 1 — CHATB KpbILWKY Kopnyca.
BHumaHue! He cHuMaiTe KpbiLLKy Kopryca npy NOAKMIOYEHHbIX UCTOYHUKAX ToKa.



MoHTaXHble pasMepbl KOHTponnepa:
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Llar 2 — Pa3melleHne KoOHTponnepa

KoHTponnep AomKeH HaXoAMTbCA Ha BepPTUKanbHOW MOBEPXHOCTU B MECTE, 3aLUMULLEHHOM OT NPSAMbIX CONHEYHbIX nyqeﬂ, BOAbl N BbICOKMX
Temnepartyp. He pacnonarainTte KoHTponnep B MecTe, rae MOTyT CKansinBaTbCA rasbl OT AKB.

MpumMeyaHue. Heo6Xxo4MMO OCTaBUTb OTKPLITOE NMPOCTPAHCTBO BOKPYF paauatopa KOHTpornmnepa (kak MUHAMYM 7,5 cM) Anst
6ecnpensTCTBEHHOrO ABWXEHWs BO3ayXa.

Lar 3 — NMNonoxeHus DIP-nepekniovatenemn
Bce OCHOBHbIE HACTPOMKM KOHTpOsiepa BbINOMHATCS € nomoLubio 8 nmetowmxcs DIP-nepekntoyatenen.

MpumeyaHme. [laHHbIE HACTPOWKN OTHOCATCS TONBKO K pexumy 3apsaa AKB. MHdopmaums no Hactporkam DIP-nepekntoyatenen ans
1cnonb3oBaHWsA KOHTpomepa B ApYrMx pexumax HaxoauTcs B Mpunoxernax 1 m 2.

®dyHKuum 3apsaa AKB, perynupyembie DIP-nepekntoyatenaimu:
1 — Pexum paboTbl koHTponnepa / Pexum 3apsga AKb
2, 3 — HanpsxeHune cuctemsl
4,5, 6 — Boibop anroputmoB 3apsga AKb
7 — Pexum BblpaBHMBaHMA
8 — NogaeneHue wyma

MpumeyaHme. Heo6x0aMMO NOMHOCTbIO BLIKMYUTL NUTaAHWE KOHTpoOepa nepes uameHeHmem nos3vuun DIP-nepekntovaTtenen. Ecnv npu
nepekntoyeHun DIP-nepekntovaTensi nMTaHWe He OTKITIOYEHO, KOHTPOSINEP NOKaXET COCTOSIHWE OLLNOKN.

BHumaHume! KoHtponnep nocraesnsercs co Bcemu DIP-nepekntovatensmu B nosuumn OFF. Byabte BHUMaTENbHbI MPY MU3MEHEHUN X
MO3NLIMIA, TaK KaK HempaBuIiibHas YyCTaHOBKa MOXET MPUBECTU K HeMpaBuUnbHON paboTe cucTemsbl 1 Beixody 13 ctposi AKB unm camoro
KOHTpornepa.

OnuncaHHble HxXe koHdurypaumm DIP-nepeknodaTenert OTHOCATCS TONbKO K pexxumy 3apsiga AKB.
B nosuummn BCE OFF yctaHoBku paboTbl KOHTpOnnepa cnegyroLime:

1 KoHTponnep B pexume 3apsga AKB

2,3 ABTOMaTUYECKMI BbIGOP HANPSXKEHWUSI CUCTEMBI

4,5,6 HanpsxxeHnne 3apsga AKB camoe Hu3koe

7 PexvM BbipaBHUBaHWUSI BKIIOYAETCS BPYYHYIO

8 HopmanbHbin pexxum PWM-perynuposanus 3apsga AKb

Mpu n3ameHeHnn nosuumm ydbeantecn, 4to DIP-nepeknioyatens HaxoaUTCA NOMHOCTBIO B HYXXHOM MOMOXEHUN.

DIP-nepekntoyatens 1 — Pexum paboTbl koHTponnepa / Pexxum 3apsaga AKB

ON id DIP
OFF 1
YcTaHoBka DIP-1
Pexum 3apsina AKB OFF



Pexum koHTpons Harpy3sku  ON

DIP-nepekntoyatenu 2, 3 — HommHanbHoe HanpshkeHUe CUCTEMbI

ON ON DIP ON DIP
oo ANMAEIEEN| v 1 EAEIEEEE
OFF 12345678 12345678

DIP DIP

S e

12345678

HomuHanbHoe HanpsbkeHne DIP-2 DIP-3

ABTOMaTUYeCKUi BbIGOP OFF OFF
12 B= OFF ON
24 B= ON OFF
48 B= ON ON

ABTOMaTUYECKUIA BEIGOP HOMMHANBHOTO HaMPSXKEHUs1 CUCTEMbI MPoUCXoaUT Npu nepeom noakntodeHnn AKB k koHTponnepy. AKB gomxHa
ObITb 3apsPKeHa U K HeW He JOormkHa ObITb NOAKMIoYeHa Harpyska, Tak kak paspskeHHas AKB MoxeT NoBnunaTb Ha HenpaBuUIbHbIV BbIOOP
(6onee HU3KNIA) HOMUHAMNBHOTO HAMPSXKEHUSI CUCTEMBI.

HomunHanbHoe HanpspkeHne cucTeMbl MOXeT ObITb Tonbko 12, 24 unu 48 B= (AKB cB1HLOBO-KMCMOTHOrO TUNa). HecMoTpsi Ha To, 4TO
aBTOMaTM4eckuin BbIGop paboTaeT HaAexXHO, pekoMeHAyeTCs 3ahuKcUpoBaTh KOPPEKTHOE HOMUHANBHOE HaMpPsXKeHNe CUCTEMbI BPYUHYIO C
nomMoLbio cooTBeTcTByOWMX DIP-nepekntoyartenei.

DIP-nepekntoyatenu 4, 5, 6 — Anroputmebl 3apsiga AKB

Battery Type PWM Switch 4 Switch 5 Switch 6

1 14,0 Off Off Off
2 14.15 Off Off On
3 14.35 Off On Off
4 14.4 Off On On
5 14.6 On Off Off
b 14.8 On Off On
7 15.0 On On Off
8 Custom On On On
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DIP-nepekntoyatenb 7 — PeXXum BbipaBHUBaHUSA

ON ON DIP
Il Manual !
OFF 7

ON DIP
Automatic
7
BbipaBHuBaHue DIP-7
BkntoyeHne BpyyHyto OFF

BkntoyeHue asTomaTtnyeckn ON

B cnyyae aBTOMaTM4eCKOro BKNoYeHUs pexuma BolpaBHnBaHus (DIP-7 ON) pexxm BbipaBHMBaHWSA OyaeT BKMOYaTbCA aBTOMaTUYeCcKu B
COOTBETCTBMU C BblibpaHHbIM anroputmom 3apsaa (DIP-4,5,6). Cm. pasgen 4.0 ans 6onee getanbHON MHOpMaLuy No anroputMmam 3apsga v
npoLeccy BblpaBHUBAHWS.

I'Ipm YCTaHOBKE PYy4YHOro BKIMOYEHUA BblpaBHUBaAHUA, NpouecC A0IKeH ObITb WHNLUMNPOBAH BPYYHYIO NyTEM HaXXaTuA KHOMKU. ABTOMaTU4ECKM
BblpaBHUBaAHNE NHNLUNPOBATLCA HE 6y,qu. I'Ipou,ecc 6y,E|eT OCTaHOBJ1EH B COOTBETCTBUU C Bbl6paHHbIM anropuTMom.

M npu py"IHOVI, 1 Npu aBTOMaTUYECKON HAaCTPOMNKe NPOLLECC BbipaBHUBAHUSA MOXHO NPUHYONTENBbHO NHUUUMMPOBATb U OCTaHaBNMBaTb KHOMKOW.

DIP-nepekntoyatens 8 — NopasnexHue wymos

ON ON DIP
|l PWM
OFF 8
ON DIP
On-Off i
8
MeTop 3apaga AKB DIP-8
PWM OFF
On-Off ON

MeTtog 3apsiga AKB, HasbiBaembin PWM, siBnsieTca ctaHgapTHbIM ANs Bcex KoHTponnepos Morningstar. B Tex cny4yasx, koraa gaHHbIi MeToq,
3apsifia BbI3bIBAET LLUYM UM NOMEXU B paboTe HEKOTOPbIX NMpUBOPOB (HanpuUMep, OTAEMNbHbIE BUALI TENEKOM- UNW paguoannaparypsbl), MeTog,
PWM moxHO nsmeHuTb Ha metoa On-Off. Heobxogumo otmeTuTb, 4To MeTog 3apsiga On-Off cylectBeHHO MeHee adhheKTUBEH, YeM MeToA
PWM, nostomy Heob6xoanMo nonblTaTeCs U36aBUTLCSA OT LyMa MobbiM ApYrM ClocoGoM.

Mpumeyanue. MNpexage Yem nepexoanTb K crnegywwnm waramMm yCtaHOBKM KOHTponnepa, elle pas y6e,E|VITer, yto BCce DIP-nepekniovatenu
CTOAT B HYXHbIX MNOJIOXXEHUAX.

Lar 4 — AncTtaHUMOHHbIN TeMnepaTypHbIn AaTyuk (RTS)

Ecnu koHTponnep TriStar ucnonbayetcs B pexumax 3apsga AKB nnu ytunmsauum nsbbeitka aHepruu, Ans noBblleHns 3pdeKkTUBHOCTM
npouecca 3apsiga AKb pekomeHayeTcs ycTaHoBKa AUCTaHLMOHHOTO TemnepatypHoro gaTtyunka (RTS). UucTaHLUMOHHbIA TemnepaTypHbIii
patymk (RTS) He HyxXeH, ecnv KOHTPOnnep UCNOoMb3yeTcs B PEXUME KOHTPOMS Harpy3ku.

Lar 4 — NMoagknioveHne TemnepaTypHoro aatymka RTS
E—] Cooss) !!!!!!m
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TemnepaTypHbI faTyvK SBNSETCA onumen n noctaensetcs B komnnekte ¢ 10-meTpoBbiM kabenem. MogknioyeHne RTS He nmeet
NONAPHOCTN.



Lar 5 — MogkntoyeHmne ceHcopa HanpsikeHua AKB

CeHcop HanpsikeHusi AKB He siBnsieTcs o6si3aTenbHbIM 31EMEHTOM CUCTEMBI, HO pekoMeHayeTcs Ans 6onee apeKkTUBHON PaboThbI
KOHTpOSIfiepa B pexumMax 3apsga U KoHTpons Harpysku. MpoBoaa ceHcopa HanpskeHWst He SIBASIOTCS CUMOBLIMM, MO3TOMY SIS HUX He
XapaKTepHbl 3HaYUTENbHbIE NaAeHNUs HANPSHKEHUS, KOTOPbIE MOTYT BO3HUKATb B CUITOBLIX Kabensx. MoaKmoueHHbI ceHcop HanpshkeHus AKB
No3BONSET KOHTPOINEPY U3MEPSTb pearibHoe HanpsbkeHue AKB B no6oi cutyaumm.

B couyeTaHum ¢ TemnepaTypHbIM AAaTYMKOM CEHCOP HaNpPsHKEeHUs AaeT KOHTPONepy He0OX0ANMbIA MHCTPYMEHTapuii Ans O4eHb TOYHOMN
ONarHoCTUKM Tekylero coctosiHns AKB.

Lar 5 — NMoakntoyeHne ceHcopa HanpsixxeHusa AKB:
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Battery

lMpoBoga ceHcopa HanpPsPKEHUS He BXOAAT B KOMMMEKT NOCTaBKM U MOryT ObiTb 06bI4HbIMK NpoBogamu 0.25-1.00 kB. MM. PekomeHayeTcs
nepennecTun 3T ABa NpoBoAa Mexay cobow, XoTst 3To U He ob6sa3aTenbHO. MakcmanbHas anuHa — He 6onee 30 m.

lMpoBoaa ceHcopa HanpsPKEHUS UMEKOT NOMSIPHOCTb, NO3TOMY OyabTe BHMMAaTENbHbLI NPU NOAKMYEHNN. HenpaBunbHasa NonsipHOCTb He
npuBeaeT K BbIXody U3 CTPOSi KOHTpornepa, Ho MHorne ero dyHkuun 6yayT paboTtaTb HekoppekTHO. Ecnn ncnonbayetcs onums LndpoBoro

aucnnesi, C ero NOMOLLbIO MOXHO MPOBEPUTL NPaBUMBHOCTb NOAKIOYEHNMS], KaK TEMMNEepPaTyPHOro AaTymka, Tak U CeHcopa HanpshxeHns. Takke
o6a gatymka GyayT «BUAHBLI» NPU KOMMbLIOTEPHOW Hanaake.

He noaxntoyainTe kabenu ceHcopa k TepMmnHanam RTS, 370 BbI30BET COCTOsIHME ownbKN. [NoaknioyeHne ceHcopa He MHULMUPYET npoLuecc
«3anycka» KOHTponnepa.

Lllar 6 — OcHoOBHbIe (CUNOBbLIE) NOAKMIOYEHUA U «3anyCK» KOHTponnepa.
CeueHus kabenen.

TepMUHanbl CUNOBbIX MOAKMIOYEHU paccYMTaHbl Ha UCNOMb30BaHNe kabens ceveHneM ot 2.5 1o 35 kB. MM. [MpoBogHWKK MoryT ObITb KaK
MeQHbIMU, TaK U anNntOMUHNEBbLIMN.

OpdeKkTVBHBIN AU3aliH CMCTeMbI NpeanonaraeT UCNonb30BaHWe NPOBOAHMKOB COOTBETCTBYIOLLEN TOMLWMHEI AN NPEA0TBPALLEHUS NMOTepsb.
Crepyowas Tabnuua aaeT NpeacTasieHne 0 COOTBETCTBUAN MaKCUMAIbHON ANUHBLI MPOBOAHMKOB MX CEYEHMIO AN MAHUMU3aUMn NoTepb B
npepenax 3% (OaHbl pacCTOsHUSA B OHY CTOPOHY NPy UCNONb30BaHWM 2 NPOBOAHUKOB «MIOC» U «MUHYC»). Tabnuua MoxeT GbiTb
Ucnornb3oBaHa kak Ans pacyeTa noaknodeHus AKB, Tak 1 Ansi NoAKMoYeHUst CONHEYHbIX MOAYNEN.

Ta6nuua makcuMarnbHbIX AfUH U cedeHuii kabens Ans 12-BoNbTOBbLIX CUCTEM.
Wire Size 60 Amps 45 Amps 30 Amps 15 Amps

95 mm? 12.86 m 1715 m 2572 m 51.44 m
(3/0 AWG) (42.2 ft.) (56.3 ft.) (84.4 ft.) (168.8 ft.)
70 mm? 10.19 m 13.58 m 20.38 m 40.75 m
(2/0 AWG) (33.4 ft.) (44.6 ft.) (66.8 ft.) (133.7 ft.)
50 mm? 8.10 m 10.80 m 16.21Tm 3241 m
(1/0 AWG) (26.6 ft.) (35.4 ft.) (53.1 ft.) (106.3 ft.)
35 mm? 512 m 6.83m 10.24 m 2048 m
(2 AWG) (16.8 ft.) (22.4 ft.) (33.6 ft.) (67.2 ft)
25 mm? 3.21m 4.27 m 641 m 12.82 m
(4 AWG) (10.5 ft.) (14.0 ft.) (21.0 ft.) (42.1 ft.)
16 mm2 202m 2.69m 4.04 m 8.07 m
(6 AWG) (6.6 ft.) (8.8 ft.) (13.2 ft.) (26.5 ft.)
10 mm? 1.27 m 1.70m 2.54 m 509m
(8 AWG) (4.2 ft.) (5.6 ft.) (8.3 ft.) (16.7 ft.)
6 mm? 1.06 1.60 m 3.19m
(10 AWG) (3.5 ft) (5.2 ft.) (10.5 ft.)
4 mm? 1.00 m 201 m
(12 AWG) (3.3 ft.) (6.6 ft.)
2.5 mm? 1.26 m
(14 AWG) (4.1 ft.)

MpumeyaHums.

. YkasaHbl ANvHbI ANs ABONHOMO kaberns («Amcy U «KMUHYC») ANS COEAMHEHUI KOHTpoMnepa ¢ ConHeYHbIMu naHensmu, ¢ AKB vnm ¢
Harpyskomn.

e [InA 24-BONbTOBbLIX CUCTEM NPUBEAEHHbLIE 3HAYEHNS [NNH YMHOXAIOTCS Ha 2.
e [Ina 48-BONbTOBbLIX CUCTEM MPVBEAEHHbIE 3HAYEHUA ANVH YMHOXaloTCA Ha 4.
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MuHMManbHbIe peKoMeHAyeMble 3fIeMEeHTbI 3alWnThl MO NOCTOAHHOMY TOKY
e  TriStar 45 60 A=
e  TriStar 60 75 A=
. MakcumanbHoe HanpsbkeHne 125 B=

B cuctemax reHepaLumn COMHEYHON 3HEPrMN HACTOATENbHO pekomeHayeTCA yCTaHOBKa aBTOMaTOB-BblKMO4aTENen ANg 3awnTbl OT
neperpyskn no noCToAHHOMY TOKY, @ TakKke A9 BO3SMOXHOCTU NPUHYAUTENbHOIO OTKMKOYEHNUA KOMMOHEHTOB CUCTEMbI.

MuHuManbHbIe cevyeHUs Kabenen
PekomeHayeTcs NCNOb30BaHME Criedyowmx MUHUMarbHbIX CeYeHU MeHoro kabens npu TemnepaType He 6onee 45C:

T5-45 75C Wire 90C Wire T5-60  75C Wire 90C Wire
<45C 16 mm* (6 AWG) 10mm? (8 ANG) | <45C 25 mm?® (4 AWG) 16 mm? (6 AWG)

C KOHTPOMNepPoOM MOryT ObITb TaKKe UCMONb30BaHbl antoMUHUEBbIE Kabenu, MUHUMarnbHOe CeYeHre KOTOpbIX JOMKHO ObiTb Ha 1 pasmep
GonbLue.

3asemneHue

TepMVIHaI'I ONs nogknioveHns kabens 3asemMrneHns HaxoamTcs pagom C gpyrumum TepMuUHanamu n 0603HayeH cnegywowimm
CUMBOJIOM:

MuHuManbHoe cevyeHne kKabens 3aseMreHus:
. TriStar 45 6 KB. MM.
. TriStar 60 10 KB. MM

CoeauHeHUs1 CUNOBLIX Kabenen
Mpexae Bcero, ybeautech, 4to DIP-1 cTOMT B Hagnexatuem NonoXeHny Ans NiaHMpyemMoro UCnonb3oBaHus KOHTponnepa.

[Avnarpamma noAkno4YeHUn CUNoBbIX Kabenen:

o G | | MRAIRAD
+ + = -
NN (o) |® N

L] [ ] [ ] L
Battery + Solar + Solar - Battery -
Load + Load -
Diversion + Diversion —

BHumaHume! HanpsixeHne Ha pasoMKHYTbIX KOHTaKTax COfHEYHbIX MaHenen B CONMHEYHbIN AeHb MOXET AocTuraTth 3HaveHu 6onee 100 B=.
Mepen noakmntoyYeHNEM K KOHTpOSNepy kabene OT COMNHEYHbIX NaHene yoeamTech, YTo Lenb pasbeanHeHa ¢ NMoMOLLbH YCTaHOBIIEHHOTO
aBTOMaTa-BbIKIoYaTens.

MopakntodeHne cunoBbIx kabenew k TepMunHanam KoOHTporsnepa (KaK NOKa3aHo Ha ,qmarpamme) OCyLlleCcTBndaAeTCcA B crneayouiem nopsaake:

1. Y6eagwutecb, YTO Ha BXO4aAX W BbIXOA4axX KOHTpOIfepa yCTaHOBIEHbI BHELLHME aBTOMaTbl-BbiKNtoyaTenu. YoeamTech, 4To Lenu
pa3oMKHYTbl. B camom koHTponnepe HeT npepbiBaTenei.

He saxumanTte kabenu B HAaTAHYTOM COCTOSIHUW, NpeaycMoTpuTe HebonbLuyto crabuHy. PekomeHayeTcs yrnoxuTb kabenu B rogpy.
MpoBoaa TemnepaTypHOro fatymka U CeHcopa HanpsikeHUst MoryT ObITb YIOXeHbl BMECTE C CUIoBbIMK kabensamu.

MpucoeauHnTe k TepmuHany “Battery +” koHTponnepa kabenb «nntocoBoro» TepmutHana AKB.

MpucoeauHuTe k TepmuHany “Battery — ” koHTponnepa kabenb «MuHycoBoro» TepMmuHana AKB.

MpucoeauHuTe kK TepmuHany “Solar +” KOHTpornnepa kabenb «NMCOBOro» BbIXOAA OT COSMHEYHbIX NaHenen (NUTaemow Harpysku
VNN Harpysky yTunusaumm usbbitka aHeprum).

o0k wbd

7. TNpucoeguHute k TepMmuHany “Solar - koHTponnepa kabenb «MUHYCOBOrO» BbIXOAa OT COMHEYHbIX NaHenen (NMMTaemMomn Harpysku
VNN Harpysky yTunusaumm usbbitka aHeprum).

PeKOMeH,EI,yeTCﬂ npegycMoTpeTb HagexHyro 3alnTy Bcex kabenew oT BHELLHUX BO3AENCTBUN, a Takxke HeCaHKLMOHMPOBAHHOIO AoCTyna.
Pa60Ty O NpoBOJKe CUCTEMbI MOXET NPOBOAUTb TOJIbKO O6yHeHHbIl7I cneunanucr.

He yknapgpiBaiTe cunoBble kabenu BHYyTPb KOpnyca KOHTPOINepa, Tak Kak 3TO MOXET NoMeLlaTb UCMOMb30BaHUID KOHHEKTOPA LMgpOBOro
avcnnes.

Ycunue 3atarnBaHus kabenew Ha TepMmnHanax He JOMKHO npesbiwath 50 Hwm.

3anyck koHTponnepa
. Ewe pa3 ybeauTtecb B NpaBuiibHON NONSIPHOCTM NOAKMIOYEHUST CONHEYHbIX naHenen n AKB.

. 3amkHWTE nepBow Lenb coeauHeHnsi ¢ AKB. YcneluHoe BKloYeHne KOHTponnepa 03HaMmeHyeTCsi CBeTOANOAHOM UHAMKALMEN: OaNH
LMK nocnegoBaTenbHOro BkntoveHns 3en->Xen-Kpac.

. [nsa 3anycka n aganbHewwen paboTbl kKoHTponnepa AKB gomkHa 6biTe nogkntoveHa. KoHTponnep He 3anycTUTCS TOMbKO OT
NOAKMHOYEHHBIX CONTHEYHbIX NaHenen.

. 3aMKHWTE Lenb NoAavn NMTaHUS OT COMHEYHbIX NaHenemn (VIJ'IVI HarpyaKM).
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Lar 7 — RS-232

[1ns BO3MOXHOCTW MCNOMb30BaHUS KOMMNblOTEpHOro nopta RS-232 koHTponnep AomkeH 6biTb noakntodeH k AKB. MporpammMHoe obecnevyeHne
MOXeT ObITb CkayaHo C cariTa www.morningstarcorp.com

Lllar 8 — OkoH4YaHue npouecca yCtTaHOBKU
I'IpocneLuATe, 4yTOOLI NOCNE YCTaHOBKU HE OCTasfioCb HMYero NMUHero: MHCTPyYyMEeHT, OCTaTK/ NpoBOAOB U T.M.

I'Iepe,q 3aKpbITUEM KPbILLKK KOpnyca y6€LI,I/ITer, 4yTO Kabenu He NomMeLLaloT ee 3aKPbITUIO. Ecnu BmecTo KPbILKK UCnonb3yeTca LlI/ICprBOIZ
oucnnen, 6y,D,bTe 0COBEHHO BHMMATENbHbLIMW, YTOOLI HEe noBpeanTb ero nNpu 3akpbITUM Kopnyca.

3akpownTe kopnyc.
BHMMaTenbHO oTcnexuBante paboTy CUCTEMbI B TEHYEHNE NEPBbIX 2-4 Heaenb, YTOObl yI0CTOBEPUTLCS B €€ KOPPEKTHON paboTe.

3 Pab6ota koHTponnepa TriStar

KoHTponnep TriStar CnpoeKTnpoBaH Ansa pa6OTbI B MONHOCTLIO aBTOMaTU4eckom pexume. MNocne YCTaHOBKM U 3amnyCkKa KOHTpoJ1epa HeT
HeobxoaMMOCTM BMELLMBATLCS B €r0 pa60Te. HecmoTps Ha aTo, pekoMeHayeTCcA O3HaKOMUTbCA C HEKOTOPbIMU 6a30BbIMK beHKLI,I/lﬂMVI
KOHTpOnnepa, a Takke 3HaTb, Kak nogaepXxuBaTtb €ro B paﬁoqu COCTOAHUN.

3.1 3apaum onepartopa
. HaxaTtb Ha KHOMKy npu HeobxogmmocTu (. 3.2).
. OueHUTb COCTOsIHME KOHTpOIepa No CBETOANOAHOM uHamkauum (n. 3.3).
. OcyLecTBUTb Nepe3anyck Npy BO3HUKHOBEHUM ownbkm (. 3.4).
e  CnepuTb 3a COCTOSIHMEM KOHTponnepa u nposoanTb cepsuc (M. 3.5).

3.2 KHonka

Mpu ncnonb3oBaHuu koHTponnepa Ans 3apsaa AKB (0T ConHeYHbIX MaHenen unu B pexmme yTunusaummn n3bbitka saHeprum), KHomnka
KOHTpOMUpyeT criegytoLume pyHKLum:

1 HaxkaTue — nepesanyck KOHTponsiepa aAnga Bbixoaa n3 COCToAHUA OLLMGKM.

1 HaXaTue — BbIXOA M3 COCTOSHUS MHAMKaUMn HeobxogmmocTu cepuca AKB (npu ycTaHOBKe AaHHOro napameTpa ¢ NOMOLLbI0 MPOrpamMmMHOro
obecneyenunss Morningstar). MNpu HaxxaTnn KHONKN B AA@HHOM cryyae ByaeT 3anyLleH HOBbI BpEMEHHOW Nepuos, a MuraHve cBeToamoaa

npekpatutcs. B cnyvae ecnu cepsuc AKB 6bin NnpoBeAeH A0 NCTEYEHUS CpOoKa OKOHYaHUS CEPBUCHOIO Nepuoaa, HeobxoaAMMO HaxaTb KHOMKY
Ans 3anycka HOBOrO BPEMEHHOTo MHTepBana. HaxaTb KHOMKy HeobxoavMo Npy MUraloLLMX CBETOAMOAAX, KOTOPbIE MOracHyT Npy ee HaxaTuu.

YaepxuBaHue KHONKM Ha 5 ceKyHA — py4HOM 3anyck npowecca BblpaBHMBaHus. Mpouecc OyaeT 0CTaHOBMEH B COOTBETCTBMMN C BbIOPaHHBLIM
Tunom AKB (cm. n. 4.4).

YaepxuBaHue KHOMKMN Ha 5 ceKyH — pyYHasi OCTaHOBKa 3anyLUEeHHOro npoLecca BblpaBHMBaHWS. Mpouecc 6yaeT OCTaHOBIEH BHE
3aBMCMMOCTM OT TOrO, Gbi NIM OH 3anyLLEeH aBTOMATUYECKU UNK BPYYHY!O.

Ecnu ncnonb3yetca 2 unu 6onee koHTponnepos ans 3apsaa AKb 60nbLuoi eMKOCTH, NPOLEeCcC BbipaBHUBaHUSI MOXET 3anycKaTbCsl KaXabIM
KOHTPOMNepoM OTAeNbHO. HaxaTnem KHOMOK Ha KOHTPOsiepax Bbl MOXeTe CUHXPOHU3MPOBAaThL MPOLIECC BbipaBHMBAHUS, YTOObLI OH
OCYLLECTBIANCS OAHOBPEMEHHO. B aToM crnyyae Takke GyaeT of4HOBPEMEHHO 3aaHbl BpEMEHHbIE UHTEPBaribl cTapTa npotecca
BblpaBHVBaHUS.

Pexum KOHTpons Harpysku
1 HaxaTme — nepesanyck KOHTponnepa ANs BbIXOAA U3 COCTOSAHUS OLLUNGKN.

YaepxuBaHMe KHOMKU Ha 5 ceKyHA — B Crlyyae OTKITIOYEHUS HArpysku Mo HeJomnycTUMo Huskomy HanpsbkeHuio AKB (LVD) aTo ucnonbayetcs
Ansi NOAKITIYEHUS Harpy3kv BHOBb. Harpyska OyaeT nogkntoyeHa B TedeHne 10 MUHYT, MOCHE Yero NPoM3onaeT NOBTOPHOE OTKIOYEHME.
[JaHHyto onepaLmio MOXHO MOBTOPSATL GECKOHEYHO.

Mpumeyanune. OTknoveHne LVD npumensieTca koHTponnepom Ans 3awutbl AKB. MNoBToOpHbIEe BKMIOYEHUs Harpy3ku n3 coctosHns LVD
npueegeT K Bbixogy AKB 13 ctpos.

3.3 CBeToauopgHasi UHOMKaLUA

Tpu cBeTOoAMOaa oTOBpaXxaroT BaxkHy0 MHOpMaLMio No paboTe 1 TeKyLeMy COCTOSHUIO KOHTponnepa. PaznuyHbiM cutyaumam
COOTBETCTBYIOT CBOM KOMOUHALIMM CBETOANOAHON MHAMKauuW. Bce aTn cutyaumm MoXHO pasgenutb Ha 3 rpynnbi:

. CraTyc koHTponepa
e  Cratyc AKB / CtaTtyc Harpysku
. CocTtosiHusi oLmnbku

1. CtaTyc KOHTponepa

3anyck koHTponnepa 3en — XKen — Kpac (oguH uukrn)
AKTMBaUMA (PYHKLMN KHOMKON Bce 3 grMoga muratoT ogHOBpeMEHHO 2 pasa
HeobxoammocThb cepeuca AKB Bce 3 gnoga muratot oqHOBPEMEHHO

2. Cratyc AKb

Ob6uwee coctosHne AKB Cwm. «CocTosiHna AKB» Huxe
PWM-nornowieHne Mwranue 3en (0.5 cek)
BbipaBHuBaHue Yacrtoe muranue 3en (3 pasa B cek)
Moppepxka MeaneHHoe muranve 3en (1 cek)
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CocrosiHusa AKB (B nepuop 3apsina AKB)

Foput 3en 80-95%

[opsat 3en n Xen 60-80%

Foput XKen 35-60%

[opsaTt 2XKen u Kpac 0-35%

[oput Kpac AKB B cocTosiHum rnybokoro paspsiga

Pasgen 11.0 paet HopmaLmio MO KOHKPETHOMY HaMNPSHXKEHWNIO, KOTOPOEe OTBETCTBYET KaXaoMy cocTosiHMo AKB.

KoHTponb Harpysku

2. CocTosiHMe HarpysKku

CocTosiHNe HANKALMN B PEXUME KOHTPOMSA Harpy3kv onpeaensercs crneayowmm:
HanpsbkeHve coctosHus (noka3biBaeTca cBETOANOAaMN) =

Tekywee HanpspkeHne AKB — Hanpspkenne LVD (koHcTaHTa)

Mo mMepe nsaMeHeHus TekyLero HanpskeHnss AKB nepexofibl OT OAHOMO COCTOSIHWS K ApYroMy GyAyT 03HaMeHOBbLIBaTLCS M3MEHEHNEM
CBETOAVOAHON MHOMKALWMN:

. 12V 24v 48V

e WD+ 060V 120V 2.40V

2/ VD+ 045V 090V  1.80V

o WD+ 030V 060V 1.20V

RBibng LD+ 015V 030V 040V
R-LVD LD

3. CocTosiHMSA OWNBKM
KopoTkoe 3aMblkaHne — COH. NaH. / Harpyska. Kpac/3en — Xen yepeaytotcs

Meperpy3ka — comnH. naH. / Harpyska Kpac/Ken — 3en yepeaytotcs
Meperpy3ka — neperpes Kpac — >Ken yepeaytoTtcs
OTKIt0YEHME MO BbICOKOMY HanpsikeHUo Kpac — 3en uepeaytoTca
HenpasunbHoe nogkntoveHne AKB Hu oanH ceBeTOoaMOA He ropuT
HenpaBunbHoe NOAKMYEHME COSH. NaH. Owwubka He noka3sbiBaeTCst
Owmwnbka B ycTaHoBkax DIP-nepekntovaTenei Kpac — >Ken — 3en yepegytotca
OwmnbkM camoanarHoCTUKn Kpac — >Ken — 3en 4yepenytoTcs
Owmnbka, ceAsaHHas ¢ RTS Kpac/Ken — 3en/>Ken 4yepenytotca

Owwnbka, cBaA3aHHas ¢ ceHcopoMm HanpsbkeHust  Kpac/Ken — 3en/>Ken yepepnytotcs

3.4 3awmTa KOHTpoOsnepa un BbIXoA U3 COCTOSIHUSA OLUMOOK

3awuTHble beHKLI,I/WI KoHTponnepa TriStar n ero CnocoBHOCTb aBTOMaTUYECKM BOCCTAHABNMNBATLCS U3 COCTOSIHUSA OLLUMBOK SBNSOTCA
BaXXHbIMU 3NieMeHTaMn beHKLlI/IOHVIpOBaHI/Iﬂ CUCTEMBbI. OnepaTop CUCTEMbI OOJKEeH XopoLlo pa36|/|paTbc;| B NpU4YnHax OLWMBOK, B 3aLLUTHBIX
(byHKLI,VIHX KOHTpoOrnepa, a Takke 3HaTb , Kakue 4eNCTBUS NpeanpuHNUMaTh B TeX Unu UHbIX cuTyauunax.

Hwxe npueBeaeHbl HEKOTOpPbIe 6a30Bble COCTOSIHMSA OLLUMOOK.

KopoTkoe 3ambikaHue
(Kpac/3en — XKen yepepnytoTcst)

Mpy BO3HUKHOBEHMI KOPOTKOrO 3aMblkaHus Apocceny koHTponsepa (FETs) oTkpbiBatoTcs. 10, ckopee BCEro, NPou3onaeT, npexae Yem
cpaboTaeT niobas Apyras 3awmra, NodToMy Camo 3aMblkaHUe 0CTaHeTcs B cucTeme. KoHTpornep nonbitaeTcs BoINTU U3 KOPOTKOTO
3amblkaHusa 2 pasa. Ecnu sambikaHue He ycTpaHeHo, cBeToanoabl GyayT NpofosiKaTh Noka3biBaTb COCTOSHUE OLUMOKM.

Mocne ycTpaHeHusl 3amMblkaHnsi B cUCTEME ecTb 2 crniocoba nepesanycka KoHTponnepa:

e /ICTOYHMKM TOKa AOMKHBI BbITb OTKITHOYEHbI Nepes ycTpaHeHeM 3amMblkaHust. [ocne noaKnoYeHns MICTOYHMKOB TOKa KOHTponnep
npoiiaeT Yepes 0bbIYHbIN NpoLiecc 3anycka.

. Ecnun AKB octaBanacb NOAKNIOYEHHOM K KOHTpONnepy, MOXHO nepe3anyCTtnuTb KOHTPOSSIEP HAXXaTuemM KHOMKW.

MpumeyaHue. Me)K,qy NOBTOPHbLIMMW MOMbITKAMWU MNOAKMIOYEHNS APOCCENen KOHTponnep Aenaet naysy B 10 CeKyHa. Ecnu B aToT MOMeHT AKB
6bina oTKNoYeHa, KOHTponnep 6y,qu XaaTb ocTatok atux 10 CeKyH[ nocre ee 06paTHOF0 NoAKN4YeHuA.

Meperpy3ka B Lileny CONTHEYHbIX NaHenewn

(KpacKen — 3en yepenytoTcs)

B cnyyae, ecnu cuna Toka conHeuHblx naHenew npesbiwaet 100% HOMWHANBHOW CUIbl TOKA KOHTPOSepa, KOHTPOMEep YMEHbLUWT CUiy Toka
[0 CBOEro HoMuHarna. 3To BO3MOXHO A0 3HayYeHun 130% oT HoMuHana. Ecnu cvuna Toka conHeyHbix naHenen npesbiwaeT 130% HoMUHana

KOHTpOepa, CofiHe4YHble naHenu 6y[:lyT OTKITHOYEHbI N KOHTPOJ1ep NoKaXXeT COCToAHNE oLmnbKu. [poccenu Ha Bxoae 6y,El,yT OCTaBaTbCA
OTKPbITbIMU 10 CEeKyH[, nNocre 4Yero KOHTponep BepHeTCA B pa6oqee cocTosiHne. Takve UukIbl MOTyT NOBTOPATbLCA BEKOHYHO.

Meperpy3ka no cune Toka 6yaeT yMeHbLUEHa KOHTPOMNIEPOM A0 3HAYEHUSI «IKBMBANEHTHOIO 3HAYEHUs C y4eTOM Harpesa». To 3HaYMUT, YTO,
Hanpumep, cuna Toka cornHeyHbIx naHenew B 72 A= (120% neperpyska) 6yaeT ymeHblueHa Ao 50 A=, yto saBnaeTcs akemMBaneHTom 60 A=,
noJaBaeMmbIX C CONMHEYHbIX MaHenen, ¢ y4eToM Harpesa.

13



PeXX1UM KOHTpONsi Harpy3ku
Meperpy3ka no Harpyske:
(Kpac/Ken — 3en yepepnytoTcs)

Ecnun notpebnexue Harpy3ku npesbiwaet 100% HoMMHana KOHTponnepa, KOHTPONIep OTKIYMT Harpysky. Yem Boilwe 6yaet notpebnexHve
Harpysku, Tem BbICTpee OTKNYMT ee KoHTponnep. Hebonbluas neperpy3ka MoXeT oCcTaBaTbCs 40 HECKOMbKUX MUHYT, NMPexae YeM oHa byaet
OTKIMIOYEHa KOHTPOIIEPOM.

KoHTponnep npeanpuMeT 2 NonbITKX BOCCTaHOBMNEHUS — C MHTepBarnoM B 10 CEeKyHa. Ecrin neperpyska octaetcd, nocrne 2-A NonNbITKK
Harpys3ka octaHeTCcA OTKIMOYEHHOWN. I'IeperpyaKa JomkHa bbITb yCTpaHeHa, a KOHTposnep nepesanyLueH. [ns nogkntoyeHus Harpysku MOXHO
MNCnosib30BaThb KHOMKY.

PeXuM yTunusauum aHeprum
Meperpy3ka no Harpyske yTunusauuu:
(Kpac/Ken — 3en yepenytoTcs)

Ecnn n0TpeGJ'|eH|/|e Harpyskum ytunmsauuum npesbilliaeT 100% HOMMHana KOHTpOnnepa, KOHTposnep nonbitaeTcd YMEeHbLUUTbL HAarpy3ky. Ecnn
Harpy3ka CriMLLIKOM BeJlKa, KOHTpoInep ee OTKIMHYUT U NPOAOITKUT NOMbITKU €€ BKITIYeHUA.

Ecnu cBeTognoabl NokasbiBalOT AaHHOE COCTOSIHME OLUMOKM, 9TO 3HAYUT, YTO Harpyska ansa KOHTposniepa CrmKomMm bonbLlias, n ee
HeO6XO,D,VIMO YMEHbLUUTb.

HenpaBunbHoe nogkntoyeHune («obpaTHas NONAPHOCTbY)

Ecnu HenpaBunbHo nogkntoveHa AKB, nutaHne Ha KOHTponnep nogaBatbcs He OyaeT, KOHTPOMMep He BKIIOUYUTCS, U HU OOUH CBETOANOA
ropeTb He Byger.

Ecnu HenpaBunbHO NOAKMIOYEHbI COMNHEYHbIE NaHenu, KOHTPOJIEP BOCNPUMET 3TO Kak TEMHOE BPeMSl CyTOK, CBETOANOLAbI HE 3aropsATcs, U
AKB 3apsikatbcsi He GyayT.

Ecnu HenpaBWIbHO NOAKIMKYEeHa Harpyska, ansa KOTOpOﬁ Heobxoauma npaBuiibHaA NONAPHOCTb, 3Ta Harpys3ka BbINOET U3 CTpO4. Ey,D,bTe
0Cc06EeHHO BHMMaTENbHbLIMU npwv NOAKIKYEHUN Harpy3ku K KOHTponnepy.

Ouwmnbka yctaHoBku DIP-nepekntoyarenen
(Kpac — XXen — 3en uepegytotcs)

[aHHas owmnbka BO3HUKHET Npu NonbiTke U3MeHUTb nonoxeHve DIP-nepeknoyatens npy BKNIOYEHHOM NUTaHUK KoHTponnepa. Mpu atom
3aropsATCs CBETOAMOAbI M OTKPOKOTCA APOCCENU KOHTponnepa. [Ans BbIxoAa U3 AaHHOro COCTOSHUS Heobxoamm nepesanyck.

MeperpeB No TOKy CONMHEYHbIX NaHenen
(Kpac — Xen yepepnytoTcsi)

Mpu JoCcTUXEeHUW onpefeneHHon TeMnepaTypbl pagmaTopa KoHTponnep 6yaeT yMeHbLwaTh TOK OT COMHEYHbIX NaHernei Ans NpeaoTBpaLlLeHnst
neperpesa. Ecnv TemnepaTtypa npoforkaeT yBENUUMBATLCS, COMHEYHbIE NaHenu GyayT OTKIMHOYEHbI, U MOAKMOYEHbI CHOBA N0 Mepe
YMEHbLLUEHWS TemnepaTypsbl.

PexXuM KOHTPONS Harpy3ku
MeperpeB no Harpys3ke:
(Kpac — Xen yepepnytoTcs)

Mpwn gocTxkeHun TemnepaTtypbl Ha paguaTtope B 90°C KOHTponep oTkoYaeT Harpy3aky. MNoaknioyeHne NPOUCXOAUT NPU NOHKEHUN
Temnepatypbl o 70°C.

Pexum yTunusauum aHeprum
MeperpeB No Harpy3ke yTunusauu:
(Kpac — Xen yepegytoTtcs)

Mpu gocTukeHun TemnepaTtypbl Ha paguatope B 80°C koHTponnep nepexoaut B pexum 3apsiga AKB «On-Off». MNpu noBbilweHUn
Temnepatypbl 4o 90°C Harpy3ka OTKM4YaeTcsl U NoakntoYaeTcss 06paTHO Npw NMoHWKeHUK TemnepaTypbl o 70°C.

OTKNOYEHNE NO BbICOKOMY HaNpsXXeHUI conHeYHbix naHenen (HVD)
(Kpac — 3en yepepnytoTcs)

Ecnun HanpsixeHne AKB npesblliaeT HopMarnbHble 3Ha4eHUs!, KOHTPOMep OTKMoYaeT nojady Toka OT COMNHEeYHbIX NaHenemn (KpoMe Toro
cnyyas, Koraa Apocceni He MOryT OTKPbITbCS MO NPUYMHE MX BbIXOAA U3 CTPOS). 3HaYeHUs NMMUTOB HanpskeHns JaHbl B pasgene 11.0

PeXuM KOHTpOns Harpy3ku
OTKNOYEeHne No BbICOKOMY HanpsikeHuto (HVD):
(Kpac — 3en uepeaytotcs)

B pexxvime KoHTpons Harpysku gaHHoe oTkntodeHne (HVD) moxeT BbiTb 3anporpaMmMMpoBaHO TOSbKO C MOMOLLbIO NPOrPaMMHOro
obecneyvennsi Morningstar. MNpu goctuwxeHnn 3HadeHuss HVD Harpyska 6ygeTt oTkmtodeHa. [pu NoOHMXeHUM HanpspkeHus A0 3aA4aHHOro
3Ha4yeHus Harpyska byaeT BHOBb MOAKMHOYEHA.
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Pexum yTunusauum aHeprmmn
OTKnoYeHMEe No BbicOKkoMy HanpsixkeHuto (HVD):

B naHHOM pexwume cBeToamoabl He nokaxyT coctosiHue HVD, n oTkntoveHns He npousonget. CoctosiHne HVD BypeT oTobpaxaTbCsl TONbKO
Ha undpoBOM Auchrnee.

Muk HanpsikeHUA npu oTknovyeHun AKb

(COCTOﬂHMe He nveet MHFWIKaLlVIM) Mpu nonbiTke oTcoeanHeHns AKB npu NOAKMIOYEHHBIX CONTHEYHbIX NaHeNsAX MOXeT NPOU30UTH BCMeck
HanpsiXeHus, BbI3BaHHbIV BbICOKUM Hanps>XXeHnem OTKPbITOro KOHTypa COJTHEYHbIX naHenen. KOHTpOJ‘Iﬂep nveeT 3alnTy OT AaHHbIX
BCMIIECKOB, HO, TEM He MeHee, oTknoveHne AKB Heobxoanmo NPOu3BOANTL TOSMBKO NOCHE OTKIMIOYEHUS CONMHEYHbIX NaHenen.

MonHbin pa3pag AKB

(CeeTtoamogpl He ropsT) Mpu HanpsbkeHun AKB Hke 9 B= KOHTponnep nepexoauT B peXxvM 3awuTtbl 1 oTknovaeTcs. MNpu nosbiweHnn
HanpsXKeHWs KOHTPOnep BKIOYaeTCA U NEPEXOANUT B HOPMarbHOe COCTOsiHME. B pexnme KOHTPONs Harpysku KOHTPONep BKIOYaeTcs u
nepexoaut B coctosiHne LVD.

Owwubka TemnepatypHoro aatuuka (RTS) u/unu ceHcopa HanpsixxeHusa AKB
(KpacPKen — 3en/XKen yepepnytoTcs)

Ecnu Bo3Hukna ownbka, cBsizaHHas ¢ RTS (kopoTkoe 3aMblkaHue, pa3mblkaHue KOHTaKTa 1 T.M.), nocne Toro, kak RTS HekoTopoe Bpemsi
HOpMarbHO PYHKLMOHMPOBAr, CBETOAMNOAbI MOKaXyT OLUMOKY 1 COMHeYHble naHenu ByayT oTkmoyeHbl. Ecnn xe koHTponnep 3anyckaeTcs
yxe ¢ HepaboTaowmm RTS, To AaHHbI KOMMNOHEHT MOXET ObITb NPOCTO HE 3aMeYeH KOHTPONEPOM, U, CriefoBaTenbHO, oLwnbKa MOXeT He
nposiBuTbCA. B aTOM cnyyae HepaboTawowmn RTS MoxeT ObiTb BbISIBNIEH TOMBKO C MOMOLLBI0 LMEPOBOro ANCMNEs MU KOMMboTepa.

To e camoe OTHOCUTCA U K ceHcopy HanpshkeHnst AKB.

3.5 OcwmoTp 1 cepBUcC

KoHTponnep TriStar He TpeGyeT cepBuca. [ns ANMTENbHOrO Cpoka aKCMyaTaumMm pekoMeHayeTcs 2 pasa B rof Npov3BoanTb OCMOTP,
obpallasi BHUMaHue Ha criegytoLuee:

1. Hanpspkenue 3apsina AKB (B pexxume PWM-3apsiga u ¢ ydeToM TemnepaTypbl) COOTBETCTBYET BbibpaHHoMy Tuny AKB.

2. KoHTponnep HOpMarbHO 3aKpenseH U HaXoaUTCS B YACTOM U CYXOM MecCTe.

3.  KoHTponnep umeet cBo60AHOE NPOCTPaAHCTBO BOKPYr KOpMnyca u pagmartopa Ans 6ecnpensTCTBEHHOro OXMaXAeHUs.

4. Tpu HeobxoaMMOCTM NPOM3BECTU OYUCTKY KOprnyca U pagvatopa OT rps3v Unm Hacekomblx. Y6eauTbCs B OTCYTCTBMU KOPPO3UM.

4 3apsg AKB oT conHeuHbIX naHenen

41 AnropuTtm 3apsga PWM

PWM (Pulse Width Modulation) o3HauaeT «[llynbcupytowas mogynauusy». [JaHHbI anroputm 3apsaa asnseTcs Hanbonee adEKTUBHBIM
anroputmoM meTtofom 3apsga AKB oT conHeyvHbIx naHenen.

Bbi6op Hanbonee adhdekTmBHOro metona 3apsaa AKB B coveTaHm ¢ rpaMOTHBIM CEPBUCOM rapaHTUpyeT BbICOKWN cpok cnyx6bl AKB, a
TakkKe MakcuMarbHy oTAadqy oT UX UCMonb3oBaHus. HecMoTps Ha To, YTo koHTponnep TriStar sBnsieTcs NONHOCTBI0 aBTOMAaTUYECKUM
3apsigHbIM YCTPOMUCTBOM, MONb30BaTEN0 U onepaTopy CUCTEMbI PEKOMEHAYeTCs 03HAaKOMUTbLCS ¢ uHdopmaunen o6 AKb 1 Bcem, 4TO CBA3aHO
C WX UCMNONb30BaHNeM.

411 4 ctrapguun 3apsiga AKB oT conHeuHbIx naHeneun
k| 2
X 1 PWM .
BULK ABSORPTION
CHARGING L
NIGHT NIGHT

1. Bulk Charging — Ctagusa aktuBHoro 3apspaa: B ganHoi ctagum AKB npyvHiMaeT BClo Cuny Toka, KOTOPYHo AaloT CONHEYHble
naHenun. Ceetoamoasl 6yayT nokaseiBaTth cratyc 3apsiaa AKB B COOTBETCTBUM C TEKYLLMM HaMpsiKeHneM.

2. PWM Absorption — PWM nornoweHue: lNocne Toro kak AKB gocturna HanpsikeHWst NONHOro 3apsaa, KOHTponnep HayMHaeT
aepxaTtb HanpshkeHue 3apsiga Ha NOCTOSIHHOM YpoBHe. OTo HeobxoamMmo Ans npegotepalleHus neperpesa AKB BbigeneHus ra3os.
Cuna Toka 6yaeT ymeHbLIaTbCsi N0 Mepe Toro, kak AKB 6yaeT npubnmkatbes k coctosiHuio 100%-ro 3apsina. 3eneHblin cBeToamo
OyaeT muratb 1 pa3 B CeKkyHay.

3. Equalization — BeipaBHuBaHue: MHorve tunbl AKB TpebytoT Nneproam4eckoro CUbHOro 3apsiga aAns nepemMeLumBaHus
3MeKTponnTa, BblpaBHMBaHWS NOTEHLUMANOB MEXay SreMeHTaMu, a Takke Ans 3aBepLUEHUSs XMMUYECKUX peakumii. 3eneHbli
cBeTtoauod OyaeT 6bICTpo MuraTh 2-3 pasa B CekyHay.

4. Float - Noanepxka: Nocne Toro, kak AKb NONHOCTLIO 3apshkeHa, HanpshxeHve 3apsida yMeHbluaeTcs. 3eneHbl ceeTogmnon byaet
muratb 1 pas B 2 cekyHAbl.
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4.1.2 DononHutenbHas uHgopmauus no 3apsay AKB
HekoTopble nonesHble BO3MOXHOCTU KOHTponnepa TriStar npuBeaeHbl HUXe:

3awmTa oT Nneperpy3ku No cune Toka CoNHeYHbIX NaHenen. B HeKOTopble MOMEHTbI, KOrAa CoMHeYHasi pagnaums pesko noBbIWaeTcs, 3To
MOXeT BbI3BaTb NOBbILLEHWE CUMbl TOKa Ha BXode KoHTpornepa. Ecnu Takasa neperpyska He npesbllwaeT 130% oT HOMWHana

KoHTponnepa, TriStar aBToMaTMyeckn yMeHbLINT CUny Toka Ao Heobxoammoro paboyero yposHs. Ecnn neperpyska npesbicut 130%
HOMUHana, koHTponnep npekpatut 3apsa AKB (nogpobHee cm. pasgen 3.4).

CeHcop HanpsikeHust AKB. MoaknioyeHne 4ONONHUTENBHBIX HECUMOBBLIX NPOBOAOB OT KOHTAKTOB AKB K KOHTpONnnepy Ans MOHUTOPWHIa
nafeHust HanpshkeHUsi No3BornsieT bornee TOYHO perynmpoBaTh NpoLecc 3apsaa.

TemnepaTypHasa KomneHcauus. Bce 3HaueHVsa HanpsxkeHWsa CTaauin 3apspa oTkanubposaHbl Npu TemnepaTtype 25°C ans 12-sonbToBoN
AKB. C nameHeHvem Temnepatypbl Ha 5°C 3HaveHus HanpsixeHus nuameHsitoTest Ha 0.15 B= gns 12-sBonbtoBoit AKB. 310 siBnsieTcst
[0CTaTOMHO CYLLECTBEHHOMN pasHULEi, KOTopasi AOIKHa OblTb CKOMNEHCUpoBaHa. B ycrnosusix TemnepaTypbl oTivyHon ot 25°C AKB moryT
nnbo Hepo3sapskaTbes, NMbo nepesapsxaTbes. [Ina kKoMneHcauuy TemnepaTypbl Ucrnonbayetcs gatyunk RTS.

Pexum nopgaBneHus wyma u nomex. B HekoTopbix cuctemax B pexvm PWM-perynmpoBaHus noXokeT cTaTb NPUYMHON MOMEX UMK Lyma B
HeKOTOpbIX BUAAX paano Unu Tenekom annapartypbl. B kKoHTponepe npeaycmMoTpeHo oTknoveHne pexuma PWM-perynmposanus ¢
BKIMIOYEHWEM BMeCTO Hero pexuma «On-Off». PekomeHayeTcsi monbITaTbCA YCTPAHUTL NOMEXU BCEMMU APYTMMU BO3MOXHBIMU criocobamu
(3asemnenvie, pUNbTPLI NOMEX 1 T.M.), Npexae YeM oTknoYaTb pexum PWM, Tak kak AaHHbIN pexum sBrseTcs Hanbonee adpdeKkTNBHbIM
cnocobom 3apsga AKB.

Bei6op Tuna AKB. CtangapTHele nporpammbl 3apsaa AKB, 3anoxeHHble B kKoHTponnepe TriStar, oxBaTeiBalOT MPaKTUYECKN BCE TUMbI
cBMHLOoBO-KkncnoTHbiX AKB. Tunbl AKB onucaHbl B pasgene 4.2.

4.2 TllepeyeHb cTaHAapTHbIX NporpamMm 3apsiaa AKB

B koHTponnepe TriStar 3anoxeHbl 7 cTaH4apTHbIX Nporpamm 3apsiaa AKB, koTopble MoryT 6biTe BbiGpaHbl ¢ noMoLsto DIP-nepekntoyaTenei
(War 3 yctaHoBKkM KOHTponnepa). [laHHble anropuTMbl 3apsiga NoaAXOANAT A5t BCEX TUMOB CBUHLOBO-KUCIOTHbIX AKB: OT 3aKpbITbIX renesbIX,
0o oTkpbITbiXx AKB «3anusBHoro» tuna. B gononHeHuu k aTomy, onepaTop MOXET 3anporpaMMmMpoBaTh COOCTBEHHbIN anropuTm 3apsifa ¢
NMOMOLLbIO MOAKMIOYEHHOTO K KOHTPONMepy KoMnbloTepa 1 nporpamMmmHoro obecneyeHns Morningstar.

Tabnuua, npuBeAeHHas HUXe, ONUCbIBaeT NapameTpbl CTaHAAPTHbLIX anropuTMoB 3apsiaa. Bee 3HayeHust HanpsixeHns aadel npu 25°C ans
12-sonbToBbIX AKB (X2 Ans 24 B=, x4 nns 48 B=).

A B. (o D. E. F. G.
DIP PWM Time Equalize Max Equal.
Switches Battery Absorp.  Float  Equal.  in Equal. Interval  Cycle
(4-5-8) Type Voltage  Voltage Voltage (hours)  (days) (hours)
off-off-off 1 - Sealed 14.0 13.4 none - - -
off-aff-on 2 - Sealed 14.15 13.4 14.2 1 28 1
off-on-off 3 - Sealed 14.35 13.4 14.4 2 28 2
off-on-on 4 -Flooded 144 13.4 15.1 3 28 4
on-off-off 5 -Flooded 14.6 13.4 15.3 3 28 5
on-offon & -Flooded 14.8 13.4 15.3 3 28 5
on-on-off 7 -L-16 15.0 13.4 15.3 3 14 5
on-on-on 8 - Custom Custom Customn

A. Twun AKB. O6was knaccudmkaums cBnHLoBo-kncnoTHbix AKB: Sealed — repmeTuyHble, Flooded — oTkpbIThie (Gonee nogpobHas
nHdopmauus B pasgene 9.0)

B. HanpsikeHue PWM. MakcumanbHoOe NOCTOsIHHOE HanpsikeHue, koTopoe 6yaeT AaBaTb koHTponnep Ha AKB B pexume PWM-
nornouleHus. No mepe 3apsiga AKB cuna Toka 6yget ymeHbluaTbCs.

C. HanpsikeHue nopaepxku. B MomeHT nonHoro 3apsina AKB HanpsixkeHve 6yaeT ymeHblueHo fo 13.4 B= gns scex tunos AKB.
[laHHOEe 3HaYeHne HanpPsHKEHUST MOXET ObITb U3MEHEHO TONBbKO C MOMOLLbIO KOMMbIOTEPA.

D. HanpsxeHue BbipaBHMBaHUs. Bo Bpemsi Lukna BbipaBHUBaHWS HanpsbkeHue GyaeT NnoAaepKuBaThCsi NOCTOSIHHLIM YPOBHE B
COOTBETCTBUM CO 3HAYEHWUAMM, NPUBEOEHHBIMY B Tabnuue.

E. BpeMFl BblpaBHUBaHUA. BblpaBHI/IBaHI/Ie 6y,qu npoxoanTb 3agaHHOE KOJIMYeCTBO 4YacoB. B 3aBMCMMOCTM OT MOrOAHbIX yCI'IOBVIVI
NOJIHOCTbHO NPOLEeCC BblpaBHUBAHUA MOXET 3aTAHYTbCA Ha HECKOJ1bKO OHen.

F. WuHTepBan mexay npoueccamu BblpaBHMBaHUA. OGbIMHO PEKOMEH1YETCSA NPOBOANUTL BbIPABHUBAHUE O[VH pa3 B MecsL,.
3HaveHune 28 gHeil NpuHATO AN yao6eTea — 1 pa3 B 4 Hedenu ¢ Ha4YanoM B TOT e AeHb. 3aBepLueHne NpoLecca BblpaBHUBaHUS
03HaMEHOBbLIBAET HaYano HOBOro BPEMEHHOro NHTepBana.

G. MakcumanbHbIN nepuopa BKMOYEHUs BbipaBHUBaHuUA. B Cllydae ecnu CoJiHeYHble NaHenn He OakT Hy>KHOe 3Ha4YeHne
HanpsXxeHua An4a BbipaBHMBaHUA, Npouecc npekpallaeTca nocre 3agaHHoro konn4ecTtaea 4acos. 310 npegoTepallaeT nepes3apan
AKB crimwikom BbICOKMM HanpsbkeHneM. Npouecc BblpaBHUBaHUS B 3TOM Cliydae MOXHO KOHTpOJiMpoBaTb BPYYHYH C MOMOLLbIO
KHOMMKW.

[aHHble 7 nporpamm 3apsaa AKB nogxogsT anst Bcex CBMHLUOBO-KUCNOTHbIX AKB. Mpu He06X0AMMOCTM HACTPOWKN CUCTEMbI NOA Kakne-nnbo
KOHKpEeTHbIE HY>Obl NONb3yWTECh NporpaMmMHbiM obecneveHvem Morningstar, koOTOpoe MOXHO CKayaTb Ha canTe www.morningstarcorp.com

4.3 BnusiHue TemnepaTtypbl Ha 3apsaa AKB n ucnonb3oBaHne ceHcopa HanpsiXXeHus

4.31 [OucTaHUMOHHBbIM AaTYMK TemnepaTtypsbl (RTS)

[NCTaHUMOHHBIN faTymK TeMNepaTypbl UCMONb3yeTcs A1t KOMMNEHCALUMN 3HAYEHNI HAaNPsXKeHWs! 3apsiia Npyu USMEHEHUW BHELLHEN
Temnepatypsbl. C noBbilweHnem temnepatypbl AKB nponcxoaut 6onee aktnBHoe BbigeneHue ras3o. 1o mepe oxnaxaeHus AKB, BospactaeT
ee ConpoTUBNSIEMOCTb K 3apsigy. [ns npaBunbHoro n addektueHoro 3apsiga AKB BaxHO, 4ToObl TemMnepaTypHbI hakTop Bbin yyTeH.

MapameTpbl cneayowmx 3 ctaguii 3apsiaa AKB [omkHbI GbITb CKOMMEHCMPOBaHbI NPU U3MEHEHWUW BHELLHEN TemnepaTypbil:

PWM-nornoweHune

370 camas BaxHas CTaausa 3apsiga, OT KOTOPOW 3aBUCUT nocneaytolas pabotocnocobHocTb 1 gonroeyHocTs AKB. B conHeuHbix cuctemax
AKB moryT npoxoauTb Yepe3 ctaguio PWM-nornoweHus exegHesHo. Ecnn Temnepatypa AKB Huskas, To 6e3 TemnepaTypHON KoMneHcaumm
MOXET NPOVNCXOANTb He[03apsA, YTO CKaXeTcst Ha AanbHenwern paboTocnocobHoCTM cucTeMsl. [py CIULLKOM BbICOKOW TeMnepaType,
HaobopoT, byaeT NPoNCXoanTb Nepesapsia U BblaeneHne ra3oB. 3To MOXET OCOBEHHO HeraTMBHO BUSTb Ha repMeTuyHble Tunbl AKB.
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BbipaBHMBaHue
BbipaBHuBaHue xonogHow AKB 6e3 TeMnepaTypHOM KOMMEHCaLUmMmn MOXeT He oka3aTb JOMKHOro adhdeKTa, Tak Kak Hy)XHOe 3HayYeHue
HanpsikeHus He 6yaeT gocTurHyTo. Mpu Beicokon Temnepatype AKB ByaeT kuneTb n BbiAenATb 60mnbLIOe KONUYeCTBO rasa.

Moppepxka
CTagus noanaepXXku MeHee NnoABepXKeHa TeMnepaTypHbIM U3MEHEHUSIM, HO 1 B pexumMe noaaepxkn AKB MoXeT Takke Hefo3apsbkaTbes Unu
nepesapsxaTbCsi CO BCEMW BbITEKaIOLLMMMN NOCNEACTBUSIMU.

OucTaHuMoHHbIN faTunk TeMmnepatypbl (RTS) KOppeKTUpYeT HanpsKeHUs1 ONUCaHHLIX Bbile TPEeX PEXUMOB CreayoLMM 06pa3om:
. 12-sonbToBas AKB: -0.030 B=/°C
e  24-onbToBas AKB: -0.060 B=/"C
e  48-sonbToBas AKB: -0.120 B=/°C

N3meHeHns TemnepaTypbl BNUSIOT Ha NpoLecc 3apsaa, eMKOCTb U cpok cnyx6bl AKB. Yem 6onblue naMeHeHus TeMmnepatypsi, Tem 6onbLue
370 oka3sbiBaeT BnusiHMe Ha AKB. Hanpumep, ecnu Temnepatypa nagaet go 10°C, ato o3HavaeT 15-rpagycHoe OTKIOHEHWE OT CTaHaapTa,
YTO MOBIEYET 3a CO6OM M3MEHEHMEe 3HaYeHnI HanpsbkeHust Ha 1,80 B= onsa 48-BonbTOBbLIX CUCTEM.

Ecnn RTS He ucnonb3ayeTcsi, TemnepaTtypa U3BECTHA, a €€ U3MEHEHUSI HE3HAYUTENbHbI, TO MOXHO 3anporpaMmmMmnpoBaTh 3HaYEHNUs!
HanpsiXeHWs1 ¢ MOMOLLIbI0 KOMMbIOTEPa B COOTBETCTBUM CO crieaytoLlen Tabnuuen:

Temperature 12 Volt 24 Volt 48 Volt

40°C/ 104°F  -045V -0.50V -1.80V
35°C / 95°F -0.30V =060V -1.20V
30°C / B&°F -0.15V -030V -0.40V
25°C /1 T7°F oV oV oV

20°C / 68°F +015V  +030V  +060V
15°C / 59°F +030V  +060V  +1.20V
10°C / 50°F +045V  +090V  +1.80V

5°C/41°F +060V  +1.20V  +240V
0°C / 32°F +075V  +150V  +300V
-5°C/23°F  +090V  +1.80V +3.60V

-10°C/14°F  +1.05V +2.10V +4.20V
- 15°C /5% +1.20V +240V +4.80V

HeobxoammocTb ncnonb3oBaHusa RTS 6yaeT 3aBuceTb OT KOHKPETHbIX YCMOBUI dKCMyaTauumn cuctemel. Hanpumep, ecnu cuctrema
MCMOSb3yeTCs BHYTPY NMOMELLLEHNS C MOCTOSIHHOW TemnepaTypou, To 6e3 RTS MoxHO o6oiTuck.

TemnepaTypHbI AaT4MK MOXET ObITb NOAKMNIOYEH K KOHTPONNepy B niobor MmomeHT. KoHTponnep pacno3HaeT ero npu 3anycke. OnucaHune
NOAKMIOYEHNs AaHo B pasgene 2.3, war 4.

4.3.2 CeHcop HanpsikeHus (Sense)

B 3aBUCKMMOCTM OT ANWHBI U ceveHns kabenen NageHust HanpsXXeHUs MOTyT ObITb JOBOMNBHO 3HAUUTENBHBIMKW. [laxe cuuTaloLmecs
npuemnembiMn 3% nageHns HanpsbkeHns MoryT o3HadaTb nageHve B 0.43 B= Bo Bpems 3apsga HanpsbkeHnem 14.4 B= (1.72 B= gns 48-
BOMbTOBbIX CUCTEM). ECNK CEHCOp HanpsiKeHUs He NCMOoNb3yeTCs, KOHTPOSNEpP BO BpeMsi 3apsaa OyaeT nogaBaTb O4HO HaNpshKeHue, a Ha
koHTakTbl AKB ByaeT npuxoguTb Apyroe, YTo BbinbeTcs B Hego3apsa AKB.

[Ins koMneHcauun NageHns HanpsbkeHust ncnonb3ytotes 2 nposofa ceveHnem 0.25-1.00 kB. MM, NOAKMOYaEMbIE Ha KOHTaKTbl «Sense»
KOHTpoOrMrepa 1 Ha cooTBeTCTBYtoLME KoHTakTbl AKB. Tak kak 3T npoBoAa He SBMSIIOTCS CUIOBLIMU, HA HUX HE NPOUCXOAUT NadeHus
HanpsikeHWsl, YTO NO3BOMSET UCMNOMb30BaTh UX AN KOPPEKTHOIO CHUTBLIBAHNSA HaMPsPKEHUs Ha koHTakTax AKB.

MoBoaa ceHcopa HamnpsiKeHUs! HU B KOEW Mepe He KOMMEHCUPYIOT camo NafeHne HanpshkeHWsl, OHW UCTOSb3YIOTCA TOMbKO AN MOHUTOPUHIA.
OnucaHue noakniYeHns faHo B pasgene 2.3, war 5.

44 BbipaBHUBaHue

4.5 Pexum nognepxkm

5 Wcnonb3oBaHUe KOHTpoONepa B peXnmMe KOHTPOSIAA Harpys3Kku

B paHHOM pasgene paccmaTpuBaloTCst yCTaHOBKM KOHTPOIIiepa B pexuMe KOHTpons Harpysku (5.1), a Takke UHAWKaLUMS COCTOSIHUS
OTKITIOYEHMS Harpy3Kkv No HeAoNyCTMMO HU3KoMy HanpsikeHuo (LVD) (5.2). indopmaums, Kacatolascs caMor Harpysku, a Takke obime
3aMeyaHusa gaHbl B pasgenax 5.3 — 5.4.

5.1 YcTaHOBKU KOHTPORNS Harpy3ku

OcHoBHasi Lienb OTKIMYEHUs] Harpysku no HU3KOMy HanpsXXeHU — 3To COXpaHUTb AKB ot cnuwkom FJ'Iy60KI/IX pa3panoB, KOTOpblie MOryT
OKasaTb Ha HUX pa3pyLinTernibHoe BlinaHUe.

B pexume koHTpons Harpysku TriStar umeeT 7 cTaHgapTHbIX ycTaHoBok LVD, koTopble nporpamMmmMupytotest ¢ noMolpsto DIP-nepeknioyaTenei.
[aHHble ycTaHOBKM NpuBeAeHbl B Tabnuue Huke. Kpome cTaHaapTHbLIX yCTAaHOBOK MOSb30BaTeNlb MOXET 3anporpaMMUpoBaTh CBOU
cobcTBeHHble napameTpbl LVD ¢ nomoLLbio KomnbloTepa.
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DIP 12v 24V 48V Battery 12V 24V 48V
Switch LvD LVD LVD SOC% LVD; LVDy; LVDg

off-off-off 11.1 222 444 8 126 252 504
off-offon 11.3 226 452 12 128 256 512
off-on-off 115 23.0 46.0 18 13.0 260 520
off-on-on 11.7 23.4 468 23 13.2 264 528
on-off-off 11.9 23.8 47.6 35 13.4 268 536
on-off-on 121 242 484 55 13.6 272 544
on-on-off 12.3 24.6 492 75 13.8 276 552
on-on-on Custom Custom Custom

B tabnuue npuBeneHbl CTaHAAPTHBIE HAMPSHXKEHNS OTKIIOYEHNS Harpyskv (HanpsikeHue LVD) ans 12, 24 n 48-sonbToBbix cuctem. LVDR —
3TO HanMpsXKeHUs, NP KOTOPbIX KOHTPONIep NoAKMYaeT Harpysky cHoBa nocne BocctaHoBneHus AKb. Battery SOC% — ato coctosiHne
3apsiga AKB B npoueHTax oT NofHoro 3apsga, KoTopoe COOTBETCTBYET kaxaoMy HanpsixkeHuto LVD. PeanbHoe coctosiHne AKB moxeT He
COOTBETCTBOBaTb 3TMM NapameTpam u 6yaeT 3aBuceTb oT Bo3pacta AKB, ee COCTOsIHWS, CKOPOCTM pa3psifa v Apyrux akTopoB.

MpumeyaHue. Hanbonee Huskme Hanpskenus LVD ycTaHaBnvBalTCa ANsi IUTaHWUSA Tenekom-annapaTypbl, Uy ApYrux Harpy3ok, Ans
KOTOPbIX OTKIMHOYEHNE NMUTaHWA KpariHe HexenaTenbHo. Huskvue 3HadyeHus HanpsxkeHusa LVD npuBogsT k rmybokomy paspsgy AKB, u He
[OIMKHbI NMPUMEHSATLCA B cuctemax, rae AKB paspsxaloTcsa Ao Takux HU3KKUX 3HaveHuin bonee ogHOro pasa B rof.

3HayeHusa HanpsxeHus LVD, npuBeaeHHbIe B Tabnuue KOMNEHCHPYOTCA B 3aBUCMMOCTH OT curbl Toka. oA Harpyskon HanpspkeHne AKB
CHVDKaeTCst B COOTBETCTBMM C CUNON Toka NnoTpebnenns Harpysku. KpaTkoBpeMeHHoe BkItoYeHne 60MbLLUO Harpy3ku MoXeT Bbl3aBaTb NpoBarn
B HanpshkeHun AKB, 4To 6e3 COOTBETCTBYIOLLEN KOMNEHCaUun Bbi3Bano Obl oTknoveHne LVD. 3HayeHus komneHcauum npyuBeaeHsl B Tabnvue
HUDKE:

T5-45 TS-60
12V =15 mV per amp =10 mV per amp
24V -30 mV per amp -20 mV per amp
48V —60 mV per amp 40 mV per amp

Mpumep. B 24-BonbToBoN cnucteme ncnonbsyetcsa koHTponnep TriStar-60 n 30-amnepHas Harpyska. 3HaveHne LVD GyaeT noHWwKeHo Ha
0.02B= x 30A=, T0 ecTb Ha 0.6 B=. BeibpaHHoe DIP-nepeknioyaTtenem 3HaveHne LVD B 23.4 B= 6ygeT ymeHbLueHo Ao 22.8 B=.
HeobxoanMmo 0TMeTUTb, YTO CBETOAMOAHAA MHAMKALMSA, CBA3aHHAA ¢ HanpsxkeHnem LVD Takke ckoMneHcupoBaHa.

Bbixoa n3 coctosHmnsa LVD npoucxoant npu HanpspkeHnn Ha 0.25 B=/anemeHT Bbiwe 3HayveHns LVD. Hanpumep, B 12-BonbToBON cucteme
3Ha4eHue obpaTHoro BkntoyeHus Harpysku (LVDR) 6yaet Ha 1.5 B= Bbiwwe 3HavyeHus LVD. Mocne oTknoveHns Harpysku HanpspkeHne AKB
MOXET NOAHATLCS OBOSBHO ObICTPO, TakMM 06pa3om, 3HadeHne LVDR AOMKHO ObiTb JOCTATOYHO BbICOKUM, YTOObI HE NPOMCXOAUIIO
LIMKIIMYECKMX OTKITHOYEHNIA/BKITIOYEHUI.

5.2 Wuaunkauua LVD

Korga AKB paspsikaeTcst u 3eneHblii LBET CBETOAMOAA MEHSAETCH Ha LBET criegytoLlero coctosiHus (3en-XKen), 4o OTKMOYEHNs eLle ocTaeTcs
HECKOJNbKO NepexooB COCTOSHMS, OToOpaXaeMbix cBeToanoaamu. Kaxgoe nameHeHne CBETOAMOOHON UHAMKALMN SBMNSIETCS
npegynpexaeHuem o npubnuxatowemcs otknoveHun LVD. MocneaHss ctagms — 3To MUraloLwmid KpacHbl CBETOANOA,.

[nuTenbHOCTb BPEMEHHOTO MHTEPBana oT cocTosiHUA nonHoro 3apsaa AKB go otkntoveHus LVD, ByaeT 3aBuceTb OT HECKOMNbKMUX (haKTopoB,
TaKux Kak, Hanpumep:

. CkopocTb paspsiga

. CocTtosiHusa AKB

. YcraHoBku LVD

CraHgapTHas 12-sonbToBas cuctema ¢ «xopowen» AKB moxeT umeTb 3HadeHne LVD B 11.7 B=. Kaxabin nepexoq 0T OAHOro COCTOSAHUSA
CBETOAMOAHON MHOUKAUMK K APYroMy MOXeT AnuTbes okorno 10 yacos (40 4yacoB OT NONHOro 3apsifa Ao oTkntoveHns LVD npu nocTosiHHOWM
Harpyske n 6e3 nogsapsga).

[pyron cywecTBeHHbIn hakTop, 0 KOTOPOM HEOOXOAMMO MOMHUTL, — 3TO Camo ycTaHaBnmBaemoe HanpsikeHve LVD. Ecnn oHo Hu3koe, TO
AKB BxoauT B cocTosiHue rny6okoro paspsiaa (70-80%), npu KOTOPOM NageHue HanpsikeHus npoucxoauT bbicTpee. Mpu HU3KMX yCTaHOoBKax
LVD mexay COCTOSAHUAMM UHAMKALMN MOXET NPOWTH Beero 2-3 yaca, gaxe ecnvm AKB B OTNIMYHOM COCTOSIHUM NN HOBaS.

Bpewms Mexay COCTOAHNAMU 6y,qu CUIbHO 3aBUCETb OT KOHKPETHON CUcTeMbl. XOpPOLLWHA cnoco6 Y3HaTb ny4lle napameTpbl CBOEWN CUCTEMbI —
9TO 3aMepuTb BpeMa KaXaoro nepexona npu NOCTOSIHHOW Harpyske B Te4eHue Bcero BpemMeHun 40 OTKIMKYeHUsA. 370 Takke MOXEeT NOMOYb
OTKaJ'IMGpOBaTb CucTemy ana oueHKn ee COCTOAHNA B 6y}:|,yu.|,eM.

5.3 UHaykTMBHasA Harpy3ka (MoTop)

I'Ipm npUMeHeHUN MHOYKTUBHbIX HAarpy3oK pekoMmeHayeTcAa yCTaHOBKa Aunoa BO3rie KOHTponepa. |/|H,D,yKTI/IBHI:Ie Harpyskm MoryT Bbi3blBaTb
CUInbHble BCM1E€CKN HaNpsXXeHu4d, cnocobHble noBpeanTb 3allUUTy KOHTponnepa OT MOMHUK.

[wvop ponkeH YyCTaHaBNMBaTbCA OKOJ10 KOHTpOJ11epa B COOTBETCTBUM CO cne,qy}ou.leﬁ CXeMoW:

—————

TriStar I DC Motor
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Cneumndukauma guoaa:
. Cunoson anopa
. HomwuHan He meHee 80 B=
. HomuHan He meHee 45 A= (TS-45), 60 A= (TS-60)

5.4 OOwme 3amMeyaHNA NO PEXKUMY KOHTPOJA Harpy3Kku

5.4.1 WHBepTOpBI
MopaknioyeHne MHBEPTOpa HaMpPsIMYIO K KOHTPONNepy 3anpeLyaeTcs.

5.4.2 MapannenbHasa paboTa HeCKOJNIbKUX KOHTposnepoB TriStar

[nsi KOHTPONS Harpy3kn MOXeT ObITb MCMOMb30BaH TONbKO OAUH KOHTpornnep TriStar/ MapannensHoe nuTaHne 6oMnbLUIMX HArpy3oK
HECKONbKMMM KOHTpOnepamMu 3anpeLlaeTcs.

5.4.3 O6paTHas NoNsipHOCTb

Mocne noakntoyeHnst AKB k KoHTponnepy 6yabTe NpeaensHO BHUMAaTENbHbIMU MPY MOAKMIOYEHUN Harpy3kn — Heobxoammo cobntoctu
NpaBWMbHYO NOMSAPHOCTb NOAKMNOYEHUS. [Tpy HenpaBUbHOWM NONSIPHOCTU Harpy3ka MOXeT BbINTU U3 cTpos. Bo3amoxxHo cpabaTbiBaHue
3aWMTBI OT KOPOTKOrO 3aMblKaHUS Ha KOHTponnepe. Enn ceeToaMoaHas nHAMKaLuUs NokasbiBaeT KOPOTKOE 3aMblkaHne, NpoBepbTe
NoAKIOYEHNA Ha NPpeAMeT ero Hanmunsa Unn Ha NpeameT HemnpaBuIbHOM NONMSPHOCTY NOAKIIOYEHNS Harpy3Ku.

6 MWcnonb3oBaHue KOHTpoOMepa B pexume yTUNu3awuum aHeprum

TpeTbs dyHKUMA kKOHTponnepa TriStar — 310 yTnnm3saums n3bsitouHon aHeprum npu 3apsge AKB. Nocne nonHoro 3apsga AKB koHTponnep
nepeHanpaBsnseT NOCTyNaloLLy OT COMHEYHbIX NaHenemn Ha BbibpaHHyo Harpysky. Harpyaka fomKkHa MMeTb AOCTaTO4YHO OOnbLUyto
MOLLIHOCTb, YTOObI NOrMOTUTL N3ObLITOYHYIO 3HEPTUIO, HE CIULLKOM B0nbLUYl0, MHaYe KOHTPONep BOMAET B COCTOSIHNE Neperpysku.

6.1 KOHTpOﬂb Harpy3kKku B pexume ytunmsaumm aHeprum

B pexume koHTpons Harpysku TriStar ncnonssyet PWM-3apsag ans nutaHns BHellHen Harpy3sku. Mo mepe 3apsiga AKB gpoccenu
3aKpblBalOTCs Ha Bce Gonblume MHTepBarbl BpEMEHMW, BO BPEMSI KOTOPbIX 3HEPIUS MOCTYNaeT Ha Harpy3ky BMecTo 3apsaa AKB. O6bl4HO
MCTOYHMKOM TOKa B 3TOM PEXMME SIBMSETCS BETPOreHepaTop UM MUKpOrapocTaHums. [JaHHbIA pexunM Takke UCronb3yeTcsi B HEKOTOPbIX
COMMHEYHbIX CUCTEMaX A1 nepeHanpaBneHnst U3ObITOYHON SHEPTMW HA HarpeBaHWe BOAbI.

Camol BaXkHOW 3aaden ABnseTCs NpaBuribHbIN BbIGOp NOTpebnsiemMon MoLWHOCTY Harpysku. Ecnv Harpyska 6yaeT CnvLLKOM Benuka,
KOHTpOMNep MOXeT NpekpaTuTb NnepeHanpasneHne aHeprun ot AKB, 4TO MOXeET BbIBECTU ee 13 CTPOS.

Ecnu Bbl He YBEPEHbI B TOM, YTO Bbl CMOXeTe npaBuUIibHO ﬂO,D,OGpaTb Harpyasky, ﬂpOKOHcyﬂbTMpyﬁTer CO cneynannucTtomMm unu He I/ICI'IOJ'Ib3yIZTe
KOHTpOnnepe B AaHHOM pexume BOOGLI.I,S.

6.2 TMoTpeGneHue Toka Harpy3ku

MakcmmanbHas cuna Toka, KOTOPY KOHTPOINep MOXET NepeHanpaBuTb Ha Harpy3ky B pexxumMe ytunusauum — ato 45 A= (TS-45) n 60 A=
(TS-60). NoTpebneHne Toka Harpy3ku B NUKOBBIX PEXMMAX HE OOMKHO MPeBbILLAaTh AaHHbIE 3HAYeHUs (CM. pa3aen 6.4 o Beibope Harpy3ku).

CyMMapHBI TOK UCTOYHUKA (BETEP, BOAA UMM COMHLIE) He AOIMKeH npeBbiwaTh 2/3 HommHana koHTponnepa — 30 A= ansa TS- n 40 A= ana TS-
60. Takoe orpaHnyeHne 3aLMTUT CUCTEMY NPK NOpbIBax BETPa, MMKax pacxoda BOAbl, a Takke Npy BO3MOXHbIX OLIMOKax B BbIOOpe Harpy3ku
yTunu3auuum. [laHHoe orpaHnyeHve 3almaeT KOHTPOMep OT Neperpysku, KoTopas Bbi3biBAET OTKITIOYEHNE Harpy3ku, YTo, B CBOK ovepefb,
nenaet 3apsg AKB HekoHTponupyembiM.

BHumanume! Mpu HenpaBunbHOM BbIGope Harpysku yTunusaumm Morningstar cHumMaeT ¢ cebsi BClo OTBETCTBEHHOCTb 3a Bbixod 13 cTpos AKB
WY Opyrmx KOMMoHEHTOB cuctemsl (cM. pasgen 10.0 - FapaHTus).

6.3 CraHgapTHble anropuTtMmbl 3apsiga AKb B pexxume ytunusauum

TriStar umeeT 7 ctaHaapTHbIX Nporpamm 3apsiaa AKB B pexume yTunusaumn. [laHHble nporpaMmbl yCTaHaBnMBakTCA € nomoLbio DIP-
nepekniovartenen. 8 yctaHoBka — 9TO yCTaHOBKa NoNb30BaTeNsl, KOTOPYI MOXHO 3anporpammmMpoBaTh Yepes KOMMbIoTeP U NporpammHoe
obecneyveHne Morningstar.

Tabnuua, npuBeaeHHasi HUXe, ONucbiBaeT OCHOBHbIE NapameTpbl 3apsiaa AKB B pexwvme yTunusauun. Bee 3HaueHns HanpskeHns AaHbl npu
25°C ans 12-sonbToBbIX AKB (X2 ans 24 B=, x4 ansi 48 B=).

A. B. C. D. E. F. G.
Time Max.
DIP PWM Until Time Equalize  Equalize
Switches  Absorp. Float Float Equalization in Equal. Interval Cycle
(4-5-8) Voltage  Voltage  (hours) Vbltage (hours) (days) (hours)
off-off-off  13.7 13.5 3 14.0 3 28 3
off-offon 13,9 13.7 3 14.2 3 28 3
off-on-off 141 13.9 4 14.4 3 28 4
off-on-on  14.3 14.1 4 14.6 4 28 4
on-off-off  14.5 14.3 4 14.8 4 28 5
on-off-on  14.7 14.5 4 15.0 4 28 5
on-on-off  14.9 14.7 4 15.2 4 28 5
on-on-on Custom Custom Custom

A. HanpsxxeHue PWM. Ctagus PWM-nornoLeHunsi ¢ NOCTOSIHHBIM HanpsikeHveM 3apsiga. [laHHoe HanpsbkeHne byaeT MakcumarnbHbIM
NOCTOSIHHBIM HaNpsHXeHWeM, nog KoTopbiM HaxoasiTca AKB Bo Bpemsi 9Tow cTaguu.

B. Hanps:xeHue nogaepxku. B MmomeHT nonHoro 3apsga AKB HanpsikeHue OyaeT ymeHbLUEHO A0 HanpshkeHns nogaepxku 13.4 B=
(opHO ANs Bcex pexumoB yTunusaumm). HanpsikeHve nogaepxkm MoxeT ObiTb M3MEHEHO C MOMOLLIbIO KOMMNbIOTEpPa.

C. BpemeHHoW nHTepBan go noaaepxku. Obliee cymmapHoe BpeMs npumeHeHns PWM-nornolleHne 4o MOMeHTa nepexoaa Ha
HanpskeHne nogaepxku. Mpu Hanuuum Harpysku Bo Bpems ctagnm PWM-nornolenns, Bpems 4o nepexofa Ha HanpshkeHne
noanepXku OyaeT yBenuyeHo.
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D. HanpsxeHune BblpaBHUBaHUA. Bo Bpems cTagum BblpaBHUBAHWA AA@HHOE 3HAYeHWe HanpsbkeHust ByaeT NOCTOAHHBIM B TeYeHne
BCel cTaguu. BolpaBHMBaHWe 3anyckaeTcs BPy4YHY, HO MOXET ObITb MPUMEHEHa 1 aBToMaTM4eckas yctaHoBka (cM. pasgen 4.4.1).

E. Bpewms BbipaBHMBaHUA. 3apsaj BbipaBHUBaHUS 6y/:leT OepxaTtbCA NOCTOAHHbIM B TEYEeHNEe yKa3aHHOro BpeMeHHOro nHTepeana B
Yacax.

F. WHTepBan mexay npoueccamu BbipaBHMBaHUsA. OGbIYHO PEKOMEHAYETCS NPOBOAUTL BbipaBHUBAHWE OOMH pa3 B MecsiL.
3HaueHve 28 gHel NpuHATO Ans yaobcTea — 1 pa3 B 4 HeAenW ¢ Ha4yarnoMm B TOT e AeHb. 3aBepLueHne npoLecca BblpaBHUBaHNUS
03HaMeHOBbIBaeT Hayano HoOBOro BpPEMEHHOro MHTepBana.

G. MakcumanbHbIN nepuopa BKMOYEeHUsA BbipaBHUBaHuA. B Cllydae ecnu CoJIHeYHble NaHenn He OakoT Hy>KHOe 3Ha4YeHne
HanpsHKeHWs Ans BblpaBHMBaHUS, NPOLLECC NpekpallaeTcsa nocne 3agaHHoro KonuyecTsa YacoB. OTO NpefoTBpaLlaeT nepesapss
AKB crimwikom BbICOKMM Hanps>XeHnem. I'Ipou,ecc BblpaBHMBaAHUA B 3TOM CJiyd4ae MOXXHO KOHTPOJNMpoBaTh BPY4YHYH C MOMOLLbIO
KHOMMKW.

6.3.1 Ccbinku no teme 3apsiga AKb

3apsig AKB B pexume yTunuaaumm cxox ¢ obbiuHbIM 3apsigom AKB. Cregytowime pasgensl 4aHHOTO PyKOBOACTBa onuvckiBatoT 3apsig AKB:
4.1 4 craguu 3apsga AKb

4.3 3ddekT TemnepaTtypbl 1 ceHcop HanpsbkeHus AKB

4.4 BblpaBHMBaHue

4.5 Tloppepxka

9.0 O6wasn nicdopmaums no AKb

6.4 BbIGop Harpy3ku ytunusauum

KpuTnyeckum MOMEHTOM SIBMSETCA NPaBuUIbHbIA BbIGOP Harpy3ku. Ecnun Harpyska Mana, To OHa He CMOXeT YTUNU3NpoBaThb BCIO SHEPIUto, 1
AKB 6yayT npogomkaTb 3apsXXaTbCs U MOTYT NOCTOSIHHO HAaXOAUTLCH B Nepe3apsKEHHOM COCTOSIHUW.

Ecnu Harpyska crnuviikom Benwvka, To oHa ByaeT noTpebnsATe cuny Toka 60MbLUyio, HEXEeNnn HOMUHAN KOHTPOINIepa, YTo BblNbeTCs B
OTKMIOYEHMNEe Harpy3ku 1 HanpaBrieHe BCel Cunbl TOKa UCTOYHMKa Ha 3apsag AKB.

BHumanue! Harpyska yTunusauum gomkHa MMeTb BO3MOXHOCTb MOFMOTUTL BCIO CUMY TOKa MCTOYHMKA, HO HE AOMKHA NPEBLICUTL HOMUHAN
KoHTpornnepa. B npotnsHom criydae AKB 6yaeT nepesapskaTbCs U BbINAET M3 CTPOS.

6.4.1 Harpy3sku, npumeHsiemble B pexxume yTunusauum

O6bIYHO B Ka4yecTBe Harpy3km ytunmsaunm ncnonb3yrT HarpeesaTesibHble 3NIeMeHTbl ANnA BOAbl. Takue aneMeHTbl JO0CTaTO4YHO HagEeXHbI U
NOBCEMECTHO A0CTYMHbI. OHu Takke B3auMo3aMeHsieMbl, UMeto CTabunbHble nokasaTenu I'IOTpeﬁJ'leHVIﬂ, W1 Nerko nogaarTca pacyeTy
MOLLHOCTWU.

MpuMeyaHue. He pekoMeHayeTcs MCnonb3oBaHWe namn, ANeKTpoABUraTenei n Apyrux aneKTpuYeckmx npubopos, KOTOPLIE MOTYT JIErko
BbIATU U3 CTPOS UMK CO34aTh CUTYaLIMIO, MPU KOTOPOW KOHTpOIep ByAeT BbIHYXKAEH MX OTKMHOUYNTL. PekomeHayeTcs ucnorb3oBaHne
TOJIbKO HarpeBaTernbHbIX 31IEMEHTOB.

HarpeBaTenbHble anemMeHTbl 00bI4HO ObiBatoT Ha 220 B~. CyLuecTBytoT anemeHTbl U Ha 12, 24 1 48 B=, HO ux cnoxHee HauTtu. Noabop
MOLLHOCTY 220-BONbTOBbLIX 31IEMEHTOB ONMUCaH B pa3gene 6.4.3.

6.4.2 Ucnonb3yemble TePMUHDI
MakcumanbHas cuna Toka MCTOYHMKa:

MakcumanbHas CyMMapHasa Ccuna Toka BCeX UCMNOoJib3yeMblX NCTOYHUKOB (BeTep, BOAa unum COJ']HLl,e). Bcsa cuna Toka cTouHuKa 6y,qu
nepeHanpasrieHa KOHTpOoJ11epoM Ha BblﬁpaHHyFO Harpyasky.

MakcumanbHoe HanpsixeHue AKB:

MakcumanbHoe HanpsbkeHne PWM-3apsiga, kotopoe 6bino BeiopaHo DIP-nepekntovatensiMu, Noc NOBbILLEHWE MPU BbipaBHUBAHWU, MITHOC
NOBbILLEHWNE NPU HU3KMX TemnepaTtypax. MakcumaneHble Hanpskenust — 15, 30 n 60 B= ans 12, 24 1 48-BoNbTOBbIX CUCTEM COOTBETCTBEHHO.

MNukoBoe noTpe6neHne Harpysku:

MakcumanbHas cuna Toka, KOTOpPYHO 6y,qu I'IOTpe6ﬂﬂTb Harpyska ytTunmsauunm npu cCoCtoAaHUM NOSTHOIro 3apsana AKB. ,El,aHHoe 3Ha4yeHune He
AOOJKHO npeBbllaTb HOMUHaNn KoHTponnepa.

Mpumeuanue. Tak kak AKB MOXeT nuTaTb Harpysky ¢ nobbiM noTpebneHnem, MMKoBoe NOTpebneHne Harpyskn He AOMKHO BbiTb NPUBS3AHO K
cuIe Toka UCTOYHMKa (BeTep, Boda unu conHue). Beibop cunbl Toka noTpebneHns Harpyakv yTunmsauum — 9To camblii BaXHbIN dhakTop
HOpMarbHOM paboTbl CUCTEMBI B PEXMME YTUNn3aumm u koppekTHoro 3apsga AKB.

6.4.3 PacyeT MOLWHOCTH Harpy3ku yTunusauum
MoLHOCTb Harpy3ku yTunusaumm 6yaeT 3aBnuceTb OT HOMUHANBHOMO HanpsbkeHus 3apsbkaemon AKB.

OB6bIYHO MOLLHOCTbL HarpeBaTerbHbIX 3EMEHTOB [4aeTCsl B COOTBETCTBUM C HANPSHKEHUEM, K KOTOPOMY 3aneMeHTbl nogkntovatotcs. MNukosas
cuna Toka BbluncnseTcs dpopmynoni | = P/ V, rae | — cuna Toka, P — mowHocTb, V — HanpsixeHne. Hanpumep:

2000BT1/220B=9A

Ecnu Harpy3ka 3anutbiBaeTcst OT 60ree HM3KOro HamnpsikeHUs, TO MOLLHOCTb PaccYMTbIBAETCsl Yepe3 KBaapaT OTHOLLEHWUSI HAMPSHKEHWUIA:
1000 BT x (60/220)* = 74 BT

Takum o6pasom, 1000-BaTTHbIN (220 B) HarpeBaTenbHbI anemMeHT byaeT umMeTb MOLWHOCTL 74 BT npu HanpsixeHun 60 B.

MpuMeyaHue. HarpeBaTenbHble 3neMeHTbl HE06X0AMMO MCNONMb30BaTh B COOTBETCTBUM C UX XapaKTEPUCTMKaMM MOLLHOCTY U HanpshKeHUs
(unu Npy Gonee HU3KOM HanpsXkeHUM). 3anpeLLaeTcs UCMONb30BaHWe Harpy3ku Npu Gonee BbICOKOM HaMpPsHKEHNUM.
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6.4.4 MakcumanbHasi MOLWHOCTb Harpy3ku yTunusauum

Kak yxe Bbino oTMeyeHo, cuna Toka NoTpeGreHns Harpy3kn yTUnu3aumy He AOSHKHA NPeBbILWaTh HOMUHAN KOHTponnepa (45 unu 60 A=).
Hy>XHO Takke y4uTbIBaTb, UTO Harpy3ka He orpaHM4YeHa UCTOYHMKOM Toka 1 BydeT noTpebnsaTb aHepruto oT AKB. B cnepyiolleit Tabnuue
npuBefeHbl aBCOSIOTHLIE MaKCUMYMbl MOLLIHOCTY Harpy3ku npu COOTBETCTBYHOLLEM HOMUHANBHOM HANPSHKEHUU CUCTEMbI:

Nominal
Voltage TriStar-45 TriStar-60

48vY 2700W at 60V 3600W at 60V
24v 1350W at 30V 1800W at 30V
12v 675W at 15V 900W at 15V

[laHHble 3HaYeHMs MOLLHOCTU COOTBETCTBYIOT 9KBMBANEHTHOW MOLLHOCTY nNpu 220 B~. Ecnn ucnonb3yloTcs HarpeBaTenbHble aneMeHTbl 220
B~, T0 6epeTcst COBOKyNHasi MOLLHOCTb BCEX 3fIEMEHTOB:

Hom. Hanp. TS-45 TS-60

48 B= 36300 Bt npun 220 B~ 48400 BT npu 220 B~
24 B= 72600 Bt npun 220 B~ 96800 BT npun 220 B~
12B 145200 Bt npu 220 B~ 193600 Bt npu 220 B~

Ecnn nocmoTpeTb Ha AaHHble pacyeTbl C APYro CTOPOHbI, 3KBUBANEHT MOLLHOCTY ByaeT cneayoLwwmM (3a ToYKy oTcyeTa B3AT
HarpeBaTenbHbI anemeHT 4000 BT npu 220 B~):

Howm. Hanp. MowHocTb Cwuna Toka
220 B~ 4000 BT 18,2 A

60 B= 297 Bt 5A

30 B= 74 BT 25A

15B 18 Bt 1.2A

7 TMporpammupoBaHue KOHTpoOMepa ¢ NOMOLLIO KOMMNbIoTepa

8 CamoamarHocTuka

KoHTponnep TriStar HaxoAMTCA B NOCTOSAHHOM COCTOSIHUM CaMOANarHOCTUKUN ANt MOHUTOPUHIa KOPPEKTHOWM paboTbl BCel CUCTEMBI.
O6HapyxeHHble NpobnemMbl KNaccuUUUPYOTCS Kak «owmnbkn» unu «npegynpexaeHus». Owmbkamm ssBNSIOTCA COCTOSIHNSA, MPU KOTOPbIX
cvcTema nepecrtaeT yHKUMOHUpoBaTh. Ownbkm TpebytoT HeMeaneHHoro BMelLatenscTea. lNpeaynpexaeHns nokasbiBaloT HanMune Kakoro-
nMBo HeHopMarbHOro COCTOSIHWSA, MPY KOTOPOM KOHTponsep byaeT npogomkaTte paboTaTs.

Ecnu BosHukaeT npo6nema, KOHTpoOnnep gaet 06 3TOM 3HaTb C MOMOLLbIO CBETOAMOAHOM MHANKauun. CeBeToanoaHas UHAMKaLMS nokasbliBaeT
COCTOSIHUSI OT HEO6X0AMMOCTH cepeuca AKB [0 KOpOoTKOro 3amblkaHus B cucteme. [ins nonb3oBaTens unv oneparopbl CUCTEMbI
pekoMeHayeTCcAa O3HAaKOMUTLCA C BapuaHTamMu CBETOAVNOAHON MHOUKALWK, KOTOpbIe 0To6pa>1<a+0T pa3nnyHblie COCTOAHUA KOHTpOnnepa.

Mpu Hanuuun LMpoBOro Aucnnes Nonb3oBaTento CTaHOBUTCSI 4OCTYNHOM Gonee AetanbHas MHGopMauus 06 owmbkax n npeaynpexaeHusix.

O6ume npobneMHble CUTyaLumn
KoHTponnep He 3anyckaetcs

Y6eauntech, YTO BCe BbIKIOYATENN-aBTOMATbI BKITHOYEHbI

MpoBepbTe UMetoLMECs NpeaoxpaHuTenu

MpoBepbTe coeanHeHus kabenen n camu kabenu Ha npegMeT paspbiBa
Y6eauntech, 4To HanpsikeHne AKB Bobiwe 9 B=

Yb6enutecnb, 4To cobrogeHa nonsapHocTb nogkntodeHus AKb

MuraHue cBeToanoaoB
. Cwm. pasgen 3.3

WUHpukauusa coctosiHus camoguardHoctuku (Kpac — XKen — 3en yepepyrorcs)

e  CamopuarHocTvKa KOHTponepa Takke BbiBNsSieT Npobrnembl B MPOBOAKE BO BCEN CUCTEME
. MpoBepbTe Hann4yMe Npobrnem Kak B CaMOM KOHTPOMMepe, Tak U BO BHELLHEN NPOBOAKE

TemnepaTtypHbI gat4mk (RTS) unu ceHcop HanpsixxeHuss AKB He paboTtatoT

YepepnoBaHue ceetoamonoB Kpac/XKen — 3en/>Ken o3HavatoT Henonaaky ¢ RTS unm ceHcopom HanpsikeHust
MpoBepbTe NONAPHOCTL NOAKIOYEHUSI CEHcopa

Y6enutech, YTO UCMNOMb3YHOTCA KOPPEKTHbIE TEPMUHATbI

MpoTecTnpynTe Ha HanM4ne KOPOTKOro 3amblkaHns B RTS unu ceHcope, ybeauteck, 4TO MPOBOAA B NOpsiAKe
Y6eantechb B HAanNU4um XOpoLLEro areKTpnYeckoro KoHTakTa Ha TepmmHanax RTS n ceHcopa

MomHuTe, YTo HemcnpaBHbIi RTS n/unu ceHcop He AeTEKTUPYeTCst KOHTPONNEPOM Mpu 3anycke

npOGﬂeMbl C 3apsaoM OT COJNTHeYHbIX naHeneu

AKB nepesapsikaloTca unm HegosapsxkarTcesa

DIP-nepekntoyateny ycTaHOBMNEHbI HEMPABUIBHO

Oatumk RTS HeucnpaBeH 1 He AaeT TemnepaTypHyt KOMMEHCaLMI0 NPY BbICOKOW UMK HU3KOW TeMnepaType

M3-3a neperpeBa yMeHbLUAETCS cuna Toka 3apsiaa (BO3MOXHO, YTO-NMO0 MeLlaeT oxXNaXaeH o pagmaTopa KoOHTponnepa)
Cnvwkom 6onbLuoe NnageHve HanpsbkeHUs — NPOBEpPbTE UMW yCTaHOBUTE ceHcop HanpsbkeHust AKB

3apsig AKB TpebyeT TemnepaTypHOI KOMNEHCALMN — YCTAHOBUTE TeMnepaTypHbIi AaTunk RTS

Harpyska cnuwkom 6onblias n 6eicTpo paspsikaet AKb
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Mpo6nembl B peXxume KOHTPONS Harpy3ku
HeT nuTaHus Harpysku

DIP-nepekmntoyateny yctaHoBMeHbl HenpasuibHO

KoHTponnep B coctostHum LVD (npoBepbTe CBETOAMOAHYIO UHAUKALINIO)
BhblkntoueH aBTOMaT 3aLLUThl Harpysku

MpoBepbTe kabenun NUTaHNS Harpy3kn U BCce COEANHEHNS

MeperpeB Mor BbI3BaTb OTKMHOYEHWE Harpy3ku

Mpo6Gnemsbi B pexxvuMe yTUnNu3auum aHeprum

Harpyska yTunusaumm cnviikoMm mMana

Harpyska He ¢pyHKUMOHMPYET unu cropena

Harpyska cruiikom Benuka, 1 KOHTPONep BXOAWUT B COCTOSIHME 3aLLMThI MO curle Toka

MeperpeB BbI3Ban OTKIOYEHUE HArpysku

TemnepaTypHbIi AaTunk RTS He KOMMEHCUPYET CIULLIKOM BbICOKYIO WM CIIULLKOM HU3KYH TemnepaTypy
Crmwkom GosbLuoe NafeHve HanpsbkeHus B kabensix

9 MWHdopmauusa no AKbB

CraHgapTHble anropuTmbl 3apsaa AKB, onucanHble B pasgene 4.2 ABnsATCA TUMUYHLIMU A8 CEAYIOLLMX KaTeropuii CBUHLIOBO-KUCMOTHbIX
AKB:

e  TepmeTtuuHble (VRLA GEL n VRLA AGM)
e OTKpbITble («3anuBHbIEY)
o L-16

Opyrue Tunel AKB, Takue, kak NiCad nnu 36-BonbtoBble AKB, MoryT 6bITb MCNONb30BaHbI C KOHTponnepam TriStar npu cooTBeTCTBYHOLEM
KOMMbIOTEPHOM MPOrpamMMMpOBaHnM 0CoBEeHHbIX anropuTMoB 3apsifa. B faHHOM pykoBoACTBE paccMaTpuBatloTCs TOMbKO CTaHAapPTHblE
CBWHLIOBO-KMCMNOTHbIE Tuna AKB.

BHumaHume! 3anpelyaetca 3apsxaTb nepsuyHble AKB, He nognexalume 3apsgy!
Bce npuBegeHHble Hke HanpshkeHust — anst 12-sonbtoBbix AKB npu 25 °C.

9.1 AKB 3akpbiTOro Tuna

AKB 3aKpbITOro TMna npeacTaBnsioT cobow knacc cBUHLOBO-kMCNoTHbIX AKB ¢ knanaHHbIM perynupoBaHnem Bbiaensiembix rasos (VRLA —
Valve Regulated Lead-Acid). OcHoBHble xapakTepucTuku gaHHoro knacca AKB — aTo BHYTpPeHHSAst UMMobunusaums anekTponuTa u
pekombuHauumsa kucnopoda. o Mepe 3apsaa BblaensieMblil KUCIopoa PeKOMOUHNPYETCA BHYTPY 3NIeMEHTOB ANSi NPpeA0TBpaLLeHUs noTepb
BOAbI.

CyuwiectByeT 2 Trna 3akpbiTbix AKB, MCNONb3yeMbIX B COMHEYHbIX CUCTEMAX:
AGM (Absorbed Glass Mat):
B panHbIx AKB 3neKTponnT HaxoauTCcs B CTEKIONNACTUKOBbIX Kancynax Mexay CBUHLIOBbIMY MnacTMHamm. [Jns HEKOTOPbIX HOBbIX Modenen

AGM-AKB pekomeHOoBaHO HanpsbkeHve 3apsaa B 2.45 B=/anemeHT (14.7 B=). O6bl4HO pekoMeHayemoe HanpshkeHue 3apsga Anst GaHHbIX
AKB — 14.4-14.5 B=

AGM-AKB 6onee nogxoasaT Ans CUCTEM C Hernybokumm paspsgaMmu, HexXenu Ans UCNonb30BaHWs B peXUMax eXeqHEBHOrO LMKIMPOBaHUS.
HanHbin Tun AKB He pekomeHayeTCs BbipaBHMBATDL, TaK Kak Npy 9TOM BblAeNAeMbli U YXOASLMA HapyXy Yepes knanaHa ras He
BOCMOMHsAEeTCA. Takke Npu CNLLIKOM BbICOKUX TemnepaTypax MOXeT NPOM30ATY BbITEKaHUe aNeKTponuTa, a akcnnyaTtaums aanHeix AKB npu
Temneparype Bbilwe 33°C MOXEeT CHU3UTb CPOK MX Cryx6bl 0 50%.

Ons gaHHoro Tuna AKB BaXXHO He MPEeBLICUTbL UX CMIOCOBHOCTL K pekoMBuHauumn kucnopoga. OnTumansHas Temneparypa akcnnyaraumm — ot
5 po 35°C.

GEL:

eneBble AKB B uenom cxoxu ¢ AGM. B renesbix AKB k anekTponuTy npumellaHsl cneupanbHble Jo6aBkM Ha OCHOBE CUITMKOHA ANis
yMeHbLUeHust ero Tekydectu. Kak n ana AGM, ans renesbix AKB BaxxHO He NpeBbilIaTh HaNpshxeHns 3apsaa. MNpun ycTtaHoBKe CUCTEMBI
HeobxoaMMOo CBEPUTLCS C pEKOMEHAYeMbIMW NapaMeTpaMu 3apsaa, AaHHbIMU B pYKOBOACTBE Mo akcnnyaTauuy. OBbI4HO HanpsikeHne
3apsiga ans renesbix AKB — 14.1-14.5 B=. [lnsaiiH renesbix AKB o4eHb YyBCTBUTENEH K Nepe3apsay.

[nsa o6oux Tunos AKB BaxHbIM ycrnoBrem akcnnyatauum sensetcs 100% pekombuHauusi rasoB BHyTpu AKB. Tem cambiM npefgoTBpalyaeTcst
noTtepsi BoAbl. BbipaBHMBaHWE He NPOU3BOAMTCSI OHAKO BPEMSI OT BPEMEHU MOXET ObITb MNOME3HbIM KpaTKOBPEMEHHbIN «yAapHbIAy» 3apsaa
Anst 6anaHcupoBKM NOTEHLMANOB MeXAy MHAMBUAYaNbHbIMU 3rieMeHTaMu.

Mpouune TUNLI repmeTnyHbIX AKB

ABTOMOBUNBHBIE N «HeobenyxuBaemble» AKB SIBNSIIOTCA Takke akkyMynsaTopamm 3akpbitoro Tuna. [JaHHsie AKB 3gech He paccMmaTpuBatoTcs,
Tak Kak npv UCMosb30BaHWUN B COMTHEYHbIX CUCTEMAX MX CPOKW IKCMIyaTaumnm o4eHb HENPOAOMKUTENbHbI.

10 FapaHTusa

Mpubop rapaHTMpOBaH OT 3aBOACKMX HencnpaBHOCTEN Ha cpok 60 MecsLeB. B TedeHne AaHHOro cpoka nponssoanTens 06a3yeTcst npu
HanMyMm HeMcnpaBHOCTEN OTPEMOHTUPOBATL NPMOOP 3a CBOW cYeT. TpaHCNOPTHbIE pacxodbl He BO3MELLATCS.

FapaHTUA He pacnpocTpaHsAeTcs B crnepywowmux crniyvyasx, ecnum npuGop:

e 1CMOMb30BasCs He Mo HasHaYeHUIo
e /CMONb30Barcs B arpeCcCcUMBHON cpefie
e 6blfl HEMPAaBMUIILHO YCTAHOBMEH
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. MMeeT criefbl BCKPbITUS/PEMOHTa/U3MEHEHUS
e uMeeT cnefpbl OU3NYECKOro BO3AencTeus (yaapbl, KOpposus)

Mpnbop He NpegHa3HayveH A1st UCMOMb30BaHNS B KPUTUYECKUX CUTYaUMSIX, KOrAa OT ero (yHKLMOHUPOBaHNS 3aBUCUT XW3Hb YerioBeka 1nm
COXPaHHOCTL/LENOCTHOCTb Kakon-Nnnbo cobCcTBEHHOCTU. BCA OTBETCTBEHHOCTL B TAKNX CUTYyaLMAX NEXUT Ha nuue, KOTopoe MCnosb3yeT

[aHHbIA NPOAYKT.

MNpumepbl HeNpPaBUBHOTO UCMNOSNb30BaHUA:

CRuLLKOM BbICOKOE HanpsikeHue

HenpaBunbHoe coenHeHMe Ha LWyHTe

HanpshkeHne AKB nogaeTcsa KOHTposnep — TepMyHan Bxoaa LyHTa

MexaHuueckvne noBpexaeHns Ha koprnyce

KoHTaKT ¢ nobbiMy XUAKOCTSIMK, B TOM YMCIle KOPPO3usi B peayrbTaTe KOHAeHcaumm

TexHnyeckasa cneundukaums

AnekTpuyeckasa Yyactb

HOMUHaNbHOE HANPSKEHUE .......eevveeeeeeeiiieeeee e 12, 24,48 B=
HomuHanbHas cuna Toka.... ... TS-45: 45 A=, TS-60: 60 A=
TOYHOCTb 3HAYEHUM ......... ... 12/24 B=: <0.1% +50 mB=
............................................................... ....48 B=: =0.1% +100 mB=

MuHumanbHoe paboyee HaMpsHKEHNE .................... 9B=
MakcumanbHoe HanpsibkeHue

OTKPbITOrO KOHTYpa COMHEYHbIX MNaHENeM ............... 125 B=
MakcumarnbHoe paboyee HanpsikeHue....... ....68 B=

CobcTBeHHOe noTpebnexme .................. ....MeHee 20 MA=
TemnepaTypHas s3awmTa........ ....95°C OTKIIOYEHNE COSH. NaH.
......................................... ....90°C oTKntoYeHme Harpysku
................................................................................ 70°C noaknoyeHne

3aLumTa No BbICOKOMY HAMPSIKEHMIIO ... Makc. HanpsikeHue BbipaBHuUBaHus +0.2 B=
.... 13 B= nogkntoyeHune
3almTa no NPOXoAALLEN MOLHOCTU. .....ceveeerneeennnse 4.5 kBT, <5 HC

3apsaa AKB / TemnepatypHasa komneHcauus (RTS)

ANTOPUTMBI 3APAAA ... evveereeeeeeeeiee et PWM unu noctosiHHoOe HanpsikeHve
Koadh. TeMnepaTypHol KOMNeHcaumu........ ....-5MB/’C/anemeHT (0T 25°C)

[nanasoH TemnepaTypHON KOMNeHcauuu.. ....=30°C oo +80°C

KOMMEHCUPOBAHHBIE TOUKM ....ccuvveeeeiieaesieieeaieeeennes PWM, nognepxka, BolpaBHuBaHue, HVD

CseToauoaHasa nHgukauus npv sapspge AKb

1Y 2 DR 13.3-PWM
3en/XKen ... ... 13.0-13.3B=
Ken........... ... 12.65-13.0B=
XKen/Kpac.. ....12.0-12.65 B=
Kpac ....ccocceveeeveiiiinnnn. 0-12.65B=

X2 ons cuctem 24 B=
x4 ansa cuctem 48 B=
[aHHaa nHgmkauus Tonbko B COCTOsiHMM 3apsiaa. Mpu pa3spsae ropsat — XKen/Kpac unu Kpac

MexaHu4eckas 4acTb

Pa3BMEPBI ...ttt 260.4 x 127.0 x 71.0 mm (BxLLXI)
BEC i 1.6 kr
TepMuHanbl.................. ...MakKc. 35 KB. MM, MUH. 2.5 KB. MM

Paboyas Temnepartypa .... :...-40°C no +45°C
TemnepaTypa XpaHeHus .. ....-55°C go +85°C
BRaXKHOCTD ..eeeieeiiiieieee ettt 0o 100%

OpraHusaums:

[aTta npoaaxu:

CepuiiHbIi HOMEp:

M.1.
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