KoHTponnep 3apsaga MPPT
TRACER - 3210A

PYKOBO.EI,CTBO noJyib3oBaTtens
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OcHoBHas cneundnkaums
Tabnuya 1l

HomuHanbHoe HanpsixeHne cuctemMbl * 12/24 B
MakcumarnbHoe HanpsxeHne Ha BXOEe OT COSTHEYHbIX MoLY- 100B
nen

HomMuHanbHbIN TOK 30A
MakcrmarnbHasi CyMMapHas MOLLHOCTb COSTHEYHbIX MOAYNEN
12-BonbTOBas cuctema 390 Bt
24-BonbToBas cuctemMa 780 Bt

* KoHTponnep pacno3HaeT CUCTEMY MO HOMUHANbHOMY Hanps-
XEHMI0 HA aKKyMYISTOPHbIX 6aTapesix npy nogkntoyeHnn. Ecnn
HanpsaxeHne akkymynaropa Huxe 18B, KoHTponnep onpeaenuTt cu-
cTeMy Kak 12-sonbToByto. Ecnu HanpsaxeHne 6aTtapeun 6onblue 18B,

KOHTpPOIJep ONpeaenuT CUCTEMY Kak 24-BOSbTOBYIO.

** HanpsixeHue MaccuBa CofTHeYHbIX Moayren (Cymma Hanps-
XEHWIN XONOCTOro XoAa) He AOMXHO NpeBbIlaTh MakCUManbHoe BXOA-

Hoe HanpsxeHue PV.




1. UHpopmaumsa no TexHuKe 6e3onacHoOCTU

CoxpaHute aTy NHCTpyKumio!

[aHHOe pyKoBOACTBO COAEPXMUT BaXHble UHCTPYKUMM NO yCTa-
HOBKe U akcnnyaTtauun koHTponnepa TRACER-A.

Cnepyowme CMMBOSbI UCNONb3YHOTCA B AaHHOM PYKOBOACTBE
Ana 0603HavYeHMA NOoTeHUMasribHO OMacHbIX YCIOBUA UM BaXHbIX WH-
CTPYKUMA NO TexHuke 6e3onacHocTu. Noxanyincra, obpaliante BHU-
MaHue Ha nNpeacTaBneHHbIe HUXE CUMBOJSIbI.

A NPEOYNPEXOEHUE: YkasbiBaeT Ha noTeHUMANbHO
onacHoe cocTofHue. byabTe npegenbHO OCTOPOXHbI NpU
BbINOJZIHEHMM 3TOWN 3a4a4m.

é OCTOPOXHO: Yka3biBaeT Ha obsA3aTenbHble nNpoueaypbl
ans 6e3onacHou n acpcheKkTUBHOM PaboTbl KOHTPONepa

l? BHUMAHUE: YkasbiBaeT Ha npouenypbl unu yHKUUN,
KOTOpble ABNAETCA BaXHbIMU Ans 6e3onacHom u npa-
BUJIbHOW paboTbl KOHTponnepa.

1.1 O6wme yKasaHus MO TeXHUKe 6e3onacHoOCTU

* [lpountante BCe MHCTPYKUUM W MPenocTepexeHna B
PYKOBOACTBE nepepn Hadanom yCTaHOBKM.

« BHyTpn kKoHTponnepa TRACER-A HeT getanen, obcnyxusae-
Mbix Monb3oBaTenem gaHHoro obopynoeaHus. He pasbupainTe u
He NbITanTecb PEMOHTUPOBATL KOHTPOSEP.

» OTCOoeanHNTE COSMHEYHbIN MOoAyfb U NMpeaoxpaHuTenb OT ak-
KyMynaTopa nepep, yCTaHOBKOW MUY HaCTPONKOW KOHTponsepa.

* Heobxognma ycTaHOBKa nNpeaoxpaHuTensa Mexay akKy-
MYNATOPOM M OCTasbHbIM 060pYyAOBaHMEM.

* He ponyckante nonagaHusa Boabl B KOHTPONNep.

* Ybeputecb, 4YTO BCE MNOAKIIOYEHUA TEPMMUHANOB 3aTAHYTHI,
4yTObbI M36EXaTb YpEe3MEpPHOro Harpesa.




2. OnucaHue KOHTponnepa 3apsapa

KoHTponnepol TRACER-A npegHa3HayeHbl Ana aBTOHOM-
HbIX (POTO3NEKTPUYECKUX CUCTEM; OHW YMNpaBAAlOT 3apsaoM W
pa3pagom akkymynatopa. KoHTponnep paboTtaeT B peXume nocTosiH-
HOro OTCMEXMBaHMA TOYKM MaKCUManbHOW MOLLHOCTU MOAYIS, YTO No-
BblLLAeT BblIpabOTKy SHEPrMn CONMHEYHbIMU (POTOINEKTPUYECKUMM MO-
aynamu (P3M) n yckopsieT 3apsap akkymynsTopHou Oatapen (AB).
@YHKLUMA OTKMIOYEHUS MO HU3KOMY HanpsxeHuto Ha AB sawmwaer
6aTapeto OT nepepaspsaa.

KoHTponnep onTuMm3upyeT npouecc 3apsga, YyBenn4veas
NPOAOIIXNTENBHOCTL BpeMeHn paboTbl 6aTtapen M nosbillasi NpPous-
BOOUTENbHOCTb CUCTEMbI. KOMMMEKCHaa camMoauarHoCTMkKa W arek-
TPOHHble YHKUMK 3awmTbl NpegoTBpawianT yuwepbd oT ownbok
npM YCTaAHOBKE WNN HEWTaTHbIX PexuMMoB paboTbl CUCTEMBI.
Kpome Toro, KoHTponnep umeet uHTepdenc RJI45, 4yto nossonser
NoaKMIOYNTb NaHernb yaaneHHOro MOHUTOPUHra.

XOTS KOHTPOJIIIEp O4YEeHb MPOCT B HACTPOWKe, ynpaBrieHun
N MCMNONb30BaHWW, MNOXanywncra, MNpoynTanTe PyKOBOACTBO, 4YTOObI
O3HAKOMUTBLCA C KOHTPOMSIepoM. OTO MOMOXET BaM MOJSIHOCTbK UC-
nosib3oBaTb BCE (PYHKUMM W yNyuywuTb paboTy Ballen CONHEYHON
3NEKTPOCTaHLNN.

2.1. OcobeHHOCTH YyCTPOMUCTBA KOHTpOssepa

KoHTponnep nmeet cneaytoLime 0CoO6eHHOCTH:
* ABTOMaTMYECKOe onpefeneHne HamnpsaxkeHuss Ha akKymynaTtope
12/24B.
* TexHonorms oTcnexmBaHna NMKOBOW MOLLHOCTM DOTOINEKTPUYECKO-
ro mogynsa Ans onTUMM3auum UCMONb30BaHWUS COSIHEYHOW 3HEprocu-
CTeMblI.
* ABTOMaTU4ECKOE onpeaeneHne "aeHb/HoYb".
* ®PyHKUMs Tarmepa Ha 1-15 yacoB Ans yAn4HOro OCBELLEHNS
* BO3MOXHOCTb UCMOSfb30BaHWUA FEPMETUYHbIX, FeNeBbIX U OTKPbITbIX
aKKyMyNATOPOB.
* ABTOMaTM4eCKOoe CrfiexXeHue 3a napameTpamMmym TeMnepaTypHoOn Kom-
neHcauun, Koppekuma 3apsiaa u paspana, yBenmunBatoT CPOK CryXObl
akKKymynatopHon 6atapen.




+ OnekTpoHHaa 3awmTta OT: nepesapsaa, nepepaspsiaa, neperpysku,
KOPOTKOro 3aMblKaHus B Harpy3ke, obpaTHOM NONAPHOCTY ANsi CONHeY-
HbIX MOAYNEN N akKyMynaTopHou 6aTapen.

* NHuTepchenc RJI45 ana npucoegmHeHNa ANCTAHUMOHHOW NMaHenu WH-
avkauun MT-50, koTopas noBbiWwaeT yaobCcTBO NOIb30BaHUA KOHTPOS-
nepom n otobpaxaeT napameTpbl paboTbl KOHTpONNepa.

@O 6

Puc.1. OpeaaHbl ynipasneHus U uHOUKayuu KoHmposaepa

1 - MoHTaxHoe oTBepcTue gnametpom O5

2 - KHonka “Bbibop” (SELECT)

3 - MopT- RTS pgna noaknio4yeHnsa BbIHOCHOrO TemnepaTypHoro gaTym-
Ka

4 - MopT ona NOAKNIOYEHMA MaccuBa CONHEYHbIX baTapen
5 - MopT anga nogkntoyeHma AKB

6 - MMopT ANga NoAKMYEHMA Harpy3ku

7 - MNopTt RS-485

8 - Kopnyc

9 - KHonka “Beop” (ENTER)

10 - XK-gucnnen




2.2. JononHnUTenbHble KOMMMEKTyoWwme (onuums)
OunctaHumoHHbin nhamkatop (Mogens: MT-50)

BblHOCHOM nHAnkaTop otobpaxaeT nHdopmaumo o paboTe cu-
cTeMbl, olwmnbKax, pesynbrtatax camoanarHOCTUKM.

MHdopmauma otobpaxaetcs Ha XK-gucnnee ¢ nogcBeTKoM.
Bonbwon undpoBon Aucnnen M 3Ha4YkM NEerko YumTaembl, GonbLune
KHOMNKK obecneyvmBaloT nerkyto paboTy nonb3oBaTens B MEHIO.

MHavkaTtop MoxeT ObiTb 3aKpensieH Ha CTeHe unu Apyrou no-
BEPXHOCTM MpK NOMOLLU KPENEXHON paMKn (NOCTaBNSETCA B KOMMEK-
Te).

MT-50 noctaensietcsa ¢ 1,5 M kabenem 1 MOHTaXHO PaMKOW.
MT-50 nogkntovaeTtca k nopty RS-485 koHTponnepa TRACER-A.

3. MHCprKLWIFI no yCTaHOBKe KOHTpOIsJiepa B COJl-
HeYHYIO 3J1IeKTPOCTaHLUNIo

3.1. O6wme NnpumeyaHns No ycTaHOBKe

* [MpounTtanTe BeCb pasgen «YCcraHoBka» nepeq Hayasnom yCTaHOBKM.

* BynbTe o4yeHb OCTOPOXHbI Npu paboTte ¢ akkymynaTopamu. cnonb-
3ynTe cpeacTBa 3awmTbl gnda rnas. B cnyyae noboro KoHTakTa 4yesno-
BeKa C aKKyMyNnsATOPHOWN KNCNOTOW, NPOMONTE BOMbLLIMM KONMYECTBOM
nNpecHoOn BoAbl.

* icnonb3ynTe WHCTPYMEHTbI C  W30NIMPOBAaHHbIMK  pyyKamu W
nsberaite pacrnosioXeHUss MeTanIMyeckmx OOBEeKTOB OKOMO aKKy-
MynaTopHon 6aTapewm.

* Bo Bpems 3apagku Ab BO3MOXHO BblaernieHne B3pbIBOONACHbIX ra30B.
Y6eputecb B 4OCTAaTOUYHON BEHTUNALNM NOMELLEHWS.

* He yctaHaenueaiite npubop B Mectax BO3MOXHOIo nonagaHuns Boapl
Ha KOHTponnep.




* HesaTsHyTble WNM  pXxaBble KOHTaKTbl B HEKOTOPbIX Cry4asix
MOryT MPUBECTU K MeperpeBy, OMMaBMEHWUIO MW3ONSUUM MPOBOAOB,
paspyLlieHNio TEPMUHANOB KOHTPOMNepa M Aaxe Bo3ropaHuto. [ns
XOPOLIEro KOHTaKTa WCMNONb3ynTe Haanexaiwime HaKOHEeYHUKU Ans
npoBoaoB. Mcnonb3yinte HapexHble KpenneHus Afsi NpoBOAOB, OCO-
6eHHO B MOBUIIbHBLIX YCTPOMCTBAX, rAe BO3MOXHA TPSACKa U T.M.

* Mlcnonb3oBaTtb TOMbLKO AnA 3aKpbITbIX refieBbIX N OTKPbITbIX CBUHLLO-
BO-KUCITOTHbIX aKKyMYJTATOPOB.

* KoHTtponnep TRACER mMoxeT 6biTb MOAKINOYEH K OOHOW UNU He-
ckonbkumMm AKB, CoeaANHEHHLIX B CUCTEMY.

3.2. YcTaHOBKa

NMPUMEYAHUE: KoHTponnep Heo6xoAuMMO YyCTaHaBmuU-
l:,? BaTb Ha BepTUKANbHOM MOBEPXHOCTU, 3aLULLEHHOW OT
NPAMbIX COJIHEYHbIX NyYer, BbICOKOW Temnepatypbl U
Boabl. Hag » nop KoHTponnepomM Heo6xoAMMO oOcCTa-
BUTb KaKk MMHMMYM 15 cm CBOGOOHOro npocCTpaHCTBaA
Ansa 6ecnpenATCTBEHHOW LMPKYNsLMM Bo3ayxa (puc.2).

A NPEAYNPEXOEHUE: cywecTByeT onacHoCTb B3pbiBal
KoHTponnep He pAomkeH ObITb yCTaHOBMEH B OAHOM
nomelwieHun ¢ G6arapeen OTKpbiToro Tuna. He ycraHaB-
nuBanTe B 3aKpPbITOM MPOCTPAHCTBE, rAe MOryT Hakan-
nuBaTbCA BblaensemMble 6aTapesmu rasboil.
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Puc.2. YemaHogka KoHmpornepa

LWar 1: BeibepuTe MecTo yCTaHOBKM (pUc.2).

Pa3amectute koHTpornep TRACER-A Ha BepTukanbHOW noBepx-
HOCTMW, 3alUMLEHHON OT MPAMbIX COSIHEYHbIX Jly4YeW, BbICOKOW TeM-
nepaTtypbl 1 BOAbI.

War 2: MNpoBepbTe 3a30p B MeCTe pa3MeLLeHUsa KOHTponepa.
Y6epntecb, 4YTO CyLIECTBYET AOCTATOMHO MecCTa Aflsi  NPOKIafKu
nposoda W MMeeTCHa A0CTaTOYHOE NPOCTPAHCTBO BbILLE U HUXE KOH-
Tponnepa ana noToka Bosayxa (puc.2)

War 3: OTmeTKa oTBEPCTUI.
Ncnonb3ynte Kapangaw wim pyyky AN OTMETKU YeTblpeX MOH-
TaXHbIX OTBEPCTUI HA MOBEPXHOCTU ANSA KPENMeHNs KOHTponnepa.

War 4: CeBepneHne 0TBEPCTUN.
MpocBepnute 4 0TBEPCTNA B OTMEYEHHbIX MECTaX.

War 5: 3akpennexue.
3aKpenute KOHTpPOSSIep Ha MeCTe KpensieHMs  C MOMOLLbIO Kpe-
NeXHbIX BUHTOB.




3.3. NoaknroyeHune
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NMPUMEYAHUE: pekomeHayeMbin NOPAAOK NOAKMIOYEHUS
obecneynBaeT MakCMMarnbHY0 6€30NaCHOCTb YCTaHOBKM.

NMPUMEYAHUE: KoHTponnep 3a3emnsieTcA Ha MUHyc. 3a-
3eMJieHne HacTOATeNIbHO PeKOMeHAyeTCs, HO He ABNnsieTCcs
obsizaTenbHbIM.

BHUMAHUE: He nopgkniouyante DC-AC uHBepTOp Hanps-
MYIO K KOHTpOMMepy, T.K. MMKOBbIA TOK MHBEPTOpa MOXEeT
npeBbiWaTb HOMUHaNbHbLIA TOK KOHTponnepa. Mpu BKnto-
YEeHUMU Harpys3Km MOryT npoTekaTb 6onbliMe NMUKOBbIe TO-
KW, YTO npuBedeT K BKIHOYEHUIO 3aliuTbl OT KOPOTKOro
3aMblKaHMA KOHTponnepa. Takke, NpU NOAKIHOYEHUN UH-
BepTopa nocne ANUTENbLHOro nepepbiBa B paboTe, NUKoO-
Bbleé TOKW NMpuU 3apsaKke KOHAEHCAaTOPOB MHBepTOopa MOryT
NPUBECTU K BbIXOAY KOHTpoOsiepa u3 CTpos.

BHUMAHUE: cymmapHoe noTpebneHMe Toka BCeX Harpy-
30K, NOAKI4YEHHbIX K TepMuHany LOAD koHTponnepa, He
OOJXKHbI npeBblwaTtb 30A.

BHUMAHUE: Ona mMoOGUNbHbIX YCTaHOBOK, ybeautecb B
HaAeXHOM KpenneHuu npoBoaoB. Mcnonb3ynrte 3aXumbl
Ona Kabenen ona npenoTBpalleHUAa KonebaHun Bo BpeMA
ABUXeHUA aBTomMoounsa. HesakpenneHHble kabenn, Haxo-
OfACb B CBOOGOAHOM MNOJIOXXEHUU, MOryT NpUBECTU K
ocnabneHuo KOHTaKTOB, Neperpesy U/unu noxapy.
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LWar 1: MNoakntoyeHne akkymynsaTopa

NMPEAYNPEXOEHUE: cywecTtByeT oOnNacHOCTb B3pbiBa
unu noxapa! He ponyckante KOPpOTKOro 3aMblikaHMA GaTta-
pen. He nytante NnONAPHOCTb.

Mepen nopknioyeHveMm 6GaTapen K KOHTPOSSepy, u3MmepbTe
HanpsixeHne Ha ee TepMumHanax. MMHMManbHOe HanpsxeHue, Heob-
xoammoe ans pabotbl KOHTponnepa, 9 B. [Ina onpeaenenns cnuctemsl
Kak 24 B, HanpsixeHune ponxHo 6biTb 6onbwe 18 B. Onpepenenue
12/24V 6aTapen siBnAeTca aBTOMaTM4YeCKMM, NpoBepKa BbIMONHAETCS
TONbKO NpY 3anycke.

MpenoxpaHnUTenb AOMXEH pacnonaraTbCa He ganee, 4em 15 cm
OT nonoxutensHoro TepmuHana AKB.

HE BCTABNANTE NMPELOXPAHUTENL HA JAHHOM JTATME!

War 2: MoaknovyeHue conHe4yHon 6aTapeun

A NMPEOYNPEXOEHUE: OnacHocTb MNOpPaXeHUa  3Jnek-

Tpuyeckum Tokom! CobGniopgante OCTOPOXKHOCTL NpU
paboTte ¢ conHe4yHOW NpPoBOAKOW. BbiCOKOe HanpsixeHue
OT COJIHEYHOro mopaynsi(en) MoXeT NPUBECTU K Cepbes-
HOM TpPaBMEe WU MOPAXEHUID INEKTPUYECKUM TOKOM.
HakponTe nNOBEpPXHOCTb COJSIHEYHOro Moaynsa  oT
COJNlHUA Ha nepuop YyCTaHOBKM COJSIHEYHOW NPOBOAKMW.

K KoHTponnepy MoryT 6biTb nogkmntouveHbl 12-, 24-BonbToBblE
CONHeYHble naHenu. HanpsxeHune XonocToro xoda MNOAKMIOYAEMbIX
naHenemn He AOMXHO MpeBblllaTb MakKCUMarnbHOe BXOAHOE Hanpsixe-
HWe OT CONTHEYHOro Moayns.

HomMuHanbHOE HanpsXeHwe COSTHEYHOro mMopynd(en) [OSXHO
ObITb 6OMbLUE MMM PaBHO HOMUHANbHOMY HaMpPSXEeHU0 akKyMynsaTop-
Hon GaTapew.
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LWar 3: MNoakntovyeHne Harpy3ku

KoHTponnep MoxeT ObiTb NMOAKIOYEH K NTaMMNOYKaMm, Hacocam,
ABuratensam v apyrum anekTpuyeckum yctponctsam. KoHtponnep ne-
pepaet HanpsxeHue oT Ab K Harpy3ke. CMm. 6onee noapobHbie cBeae-
HMA NO ynpaBneHuo Harpy3koun B pasagene 4.

MogxkntounTe TepMuHansl Noc (+) U MUHYC (-) Harpy3kn K KOH-
Tponnepy. B uenu Harpy3ku JomnmxeH ObiTb NpeaoxpaHnTeNb, kKak Nnoka-
3aHO Ha pUCYHKe (HeT pa3Huubl HA KakoM NpoBoAe — MCOBOM WUnn
MVHYCOBOM).

HE BCTABNANTE NMPEOXPAHUTENb HA JAHHOM JTAMME!

Mpy noaknoyeHn K pacnpegenuTenbHOMY LWMTY NOCTOAHHOMO
TOKa, Ha Kaxayt rpynny Harpy3kun Heo6xooumMo NoCcTaBuUTb OTAENbHbIV
aBTOMaT unu npepoxpaHutens. CymmapHoe notpebrieHme Toka Bcex
Harpy3okK, NOAKMOYEHHbIX K TEpMUHAanNam KOHTposnnepa, He OOSXHO
npesbiwaTb 10A.

War 4: AJononHuTenbHoe o6opyaoBaHue (onuus)

YcTaHoBUTE AMCTaAHLUMOHHYIO MaHernb MHAuKauuun (npuobpeTtaeTcs OT-
AenbHo), ecnu TpebyeTca. O3HaKoOMbTECh C
WHCTPYKUMAMM NpoLeaypbl YCTAHOBKMU.

LWar 5: NMpoBepka coeanHeHUN

[Baxabl NpoBepbTe NPaBUIIbHOCTb COEAUHEHUA MPOBOAOB U 060py-
poBaHus (war 1 - war 4). Y6eautecb B NpaBuSibHOM MONSPHOCTH
ANs Kaxpgoro coeauHeHus. Yb6eauTtecb, 4YTO BCe BOCEMb KIEMM
NUTaHUS XOPOLLO 3aTAHYThI.
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LWar 6: YcTaHOBKa npegoxpaHuTenemn

YcTtaHoBuTe npenoxpaHUTeNn  MOCTOSSHHOIO  TOKa  HOMWMHAaom
He mMeHee 30 A B KaxApbln gepxaTtenb

npeaoxpaHnTensa B crieayowemM nopagke:

1. Llenb akkymynsatopa

2. Llenb Harpy3kun

3. Llenb maccuBa conHeuvHbix 6aTapen

Load

12V or 24V

Puc.3. Obwas cxema rnodKo4YeHUs KOHmporsisepa u ycmaHoska
npedoxpaHumerneu
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LLar 7: MpoBepka paboTocnocoGHOCTU KOHTponnepa

Koraa 6aTtapes nogkntoyeHa K KOHTponfepy, OH HauMHaeT paboTtatb.
Bkniouaetca XK-gucnnewn. Ecnu gucnnen He paboTtaeT, unu BbigaeT
oLIMbKy, obpaTuTech K pasaeny 5 «lMouck n yctpaHeHne HeucnpaBHoO-
cTen».

4. dkcnnyaTauma KoOHTponnepa

4.1. TexHonorusa cnexeHus 3a TOMKOM MakCcMManbHOW
mowHocTu (MPPT)

KoHTponnep ucnonb3yetr TexHonornio CrnexeHua 3a Touvkon
MakcumaneHon MowHoctn (Maximum Power Point Tracking) conHeu-
HOro MOAYNA Ana  MOMyYeHUss MaKCMMalbHOM  MOLIHOCTM  OT
CONHeYHoro moayns(en). ANroputM OTCNEXMBAHMA ABNAETCA MOJIHO-
CTbi0 aBTOMaTU4YECKMM M He TpebyeT nonb30BaTeNlbCKON HACTPOWKW,
TRACER-A oTcnexmBaeT HanpsiXeHue, COOTBETCTBYHOLLEE TOYKE
MakcumarnbHOW MoWHOCTU (Vmp-HanpsiXeHne MakcumarnbHOW MOLL-
HOCTW), KOTOpPOEe 3aBUCUT OT NOrofHbIx ycnosun. OTcnexmusaHvne Be-
JeTcs B TEYEHME BCEro OHA.

YcuneHue ToKa

B 6onbwuHcTBe cnyvaes, MPPT texHonorua 6ynet yBenunyu-
BaTb TOK OT COSIHEYHbIX Mopynen. Hanpumep, cuctema MOXeT Bbl-
AaBaTb 8A OT COMHEeYHbIX MOAYNen B KOHTPOMMep, Aanee KoOHTponnep
npeobpasyet 3710T ToK Ao 30A n nopgaet Ha AKB. BxogsLwiasa un BbIXo-
Asuwasi MOWHOCTL OyaeT oavHakoBas. HanpsxeHue Ha BXoAe KOH-
Tponnepa OGyAeT paBHO HaMpsXeHW B TOYKE MaKCMManbHOW MOLL-
HOCTN (DOTOINEKTPUYECKOro MoAynsA. HanpsxeHve Ha BbIXxofe KOH-
Tponnepa OyAeT paBHO HaMpsXeHU Ha akKymynsaTopHou 6aTapee.
MOCKOMbKY MOLLHOCTb - 3TO NpPou3BeAeHne ToKa 1 HanpsxeHus (B x
A), BbinonHsatoTca ycnosus (npu ycrnosun 100% addektnsHocTn. B
AEeNCTBUTENbHOCTU, UMEIOT MEeCTO NoTeEpU B NPOBOAAX WU B KOHTpOre-

pe):
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(1) BxoaHasa MOLLHOCTb KOHTpOsepa = BbIXOAHOWN MOLLHOCTMN KOH-
Tpornnepa
(2) BxA Ha Bxoge = BxA BbIxoge

B cnyyae, ecnu HanpaxeHue MakKcumasrbHOW MOLLHOCTWU COf-
HeuyHbIX naHenen (Vmp) 6onblie, YeM HanpsXeHue Ha akKyMynaTop-
Hon GaTapee, cuna Toka 3apsga Ab 6yaeT nNponopunoHanbHO Bbille
CWIbl TOKa, NPUXOSALLEro OT COMHEYHbIX naHenen. B kaxabln MOMeHT
BPEMEHN BXOAHAas M BbIXOAHAsA MOLLHOCTb cbHanaHcupoBaHbl. Yem
6onblue pa3Huua Mexay HanpsxxeHnem Vmp n HanpsixeHnem Ab, Tem
6onbLUe KOHTPOosep NoBbilLAeT cuny Toka Ha Ab.

Takoe noBbllweHne MOXeT ObiTb CyWeCTBEHHbIM B CUCTEMAX,
roe HOMMHan HanpsaXeHUs COfIHEYHbIX NaHenen 3HaYUTENbHO Bbille
HOMUHanbHOro HanpsixeHus Ab.

MpenmyLeCTBO NO CPaBHEHUIO C TPAAULUOHHBLIMU
KOHTposnnepamu

lMpocTble KOHTponnepbl MOAKMOYAT COMHEYHbIN  MOAYyIb
HanpAmylo K 6aTtapee, nNpy 3TOM HanNpPsiXKEHUWE UX CpaBHMBAETCH.
Mpn 3TOM BO MHOMUX CRy4Yasx COSIHEYHbIM Mopynb paboTaet npu
HanpsaxeHun Huxe Vmp. B 12B cucteme, Hanpumep, HanpsxeHue
6aTapen moxeT BapbupoBaTbcAa oT 11 go 15 B nocTtosHHOro TO-
Ka, ona moayns Vmp obblyHO cocTaBnseT okono 16-18 B.

Vmp aBnaeTca HanpsiXeHWeMm, npu KOTopomMm nNpov3BeaeHne To-
Ka n HanpsxeHusa (AxB) aBnsaeTtca makcumanbHbM Ha |-V KpuBOK, Kak
nokasaHo Ha puc.6. T.K. NpocTble KOHTponsepbl paboTaloT He Ha Vmp
COMTHEYHOro Moayns(en), 4acTb 3Heprum TepseTcsa, KoTtopad Mmorna
ObITb WCMONMb30BaHa ANsl 3apsAAKU akKyMysnsiTopa M CUCTEMbI M-
TaHuA Harpy3ku. Yem Gonblue pasHuua mexay HanpsxeHnem b6atapen
n Vmp moayns, Tem 6onbLue NoTepu SHepruu.
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MOWHOCTS " Toa Markaia i
A AManaioK CTAaHAIPTHMX - wouHor T ITRACER)

TOK HanpAXeHkh BGaTtaped

N

Touka MakcinansHoR
/" mowmHoz™M

o a
v

1b 15 1'7 VHAHPF.)KEHHE , 10 15 1‘7 HAHPQ)KEHVHE

Puc.4. Sasucumocms curnbl moka om HarnpsixeHus 015 cucmem ¢ 12-
80/1bMo8biM HoMuHasiom ( I-V)

YcnoBus, orpaHnumBarowme achcgektuBHocts MPPT

Vmp COMHeYHoro Mopaynsi CHUXaeTcs Mo Mepe MNOBbIEeHUs
Temnepatypbl OTO3NEKTPMYECKOro Moayns. B oyeHb Xxapkyto norogy
3HayeHne Vmp MoXeT ObITb 6NIN3KUM UK flaxXe MEHbLUE HanpsXeHUs
6atapen. Npn 3TOM NPeMMyLLECTB MO CPaBHEHWIO C MPOCTbIMU KOH-
Tponnepamu He 6yaet. OgHako, B cucTemax C CONHeYHbIMK HGaTapes-
MW C HOMUHamNbHbLIM HaMNPsAXeHWEM BbILLE, YEM Y aKKyMynaTopHou 6a-
Tapeu, NpeBblleHNe HanpsXeHusa CofIHeYHon BGaTtapen Hap, Hanpsaxe-
Hnem AB 6ypeT obecneyeHo. [pu 3TOM NPEMMYLLECTBOM TaKXxe
SBNSETCA BO3MOXHOCTb MCMOMb30BaHMSA CUINOBbIX kabenem mexay
CONHeYHbIMN HaTapesiMn M KOHTPOSNIEPOM MEHbLUEro ceyeHus. 910
paet npeumyliectsa ansad MPPT KoHTponnepa faxe B Xapkom Knuma-
Te.

UHdopmauumsa no 3apsaay akkymynstopa

KoHTponnep obecneunBaeT 4 ctagum ans obicTporo, addek-
TMBHOro n 6e3onacHoro 3apsina 6atapen (Puc.5)
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FLOAT

'HY—

Puc.5. Cmaduu 3apsida akkymynsamopa

BULK CHARGE - 3APAO MAKCUMAJIbHbIM TOKOM - cragusa
aKTMBHOro 3apsiga. B aton ctagum AB npMHMMmaeT BeCb TOK OT COJl-
HEeYHbIX NaHenen. MNpu AOCTUXEHNN MAaKCMMaITbHOIO HanpsXeHns 3a-
psn Ab coctaenset okono 70%

BOOST - HACbIWEHMWE - nocne Toro, kak AB gocturna HanpsixeHus
NOMHOro 3apsaa, KOHTPOSiep HauynHaeT nogaepXuBaTb HanpsixeHue
Ha NOCTOSIHHOM ypoBHe. [1py AOCTUXEHUN 3TON CTaguu KOHTponnep
yMeHbLUaeT TOK 3apsaa Ana npefoTBpalleHns Harpesa U BblaeneHns
rasoB. B paHHown ctagum Ab npubnunxaeTcs K CBoeMy NofHOMY 3apagy
(80 90-95%). OaHHaa ctagua 3aHumaeT 120 MUHYT.

FLOAT (NMOOOEPXKA) - B aaHHon ctagun AB HaxoouTcsa B pexume
noanepXxkn 3apapa (ewe HasbiBaeMOM pexnmoM nopsapsaga). Nocne
TOro, Kak Ab MONHOCTbIO 3apsAXeHa, HanpsaxeHue 3apsga yMeHblua-
eTcA. Llenb paHHOM cTagum - KOMMNeHcaumsa MOLLHOCTU COBCTBEHHOrO
notpebneHms M marnbiXx Harpy3oK CUCTEMbI, MpU 3TOM [OCTUraeTcs
NOSIHbIN 3apsag, akKyMynaTopa, He Aonyckas ero nepesapsga. Ha atane
nogaepXxvBaroLLero 3apsaa Harpy3ky MOryT npogosixaTb UCMOoNb30-
BaTb nutaHue ot Ab n ®3M. B cnyyae npeBbilleHNA TOKa Harpy3ku
Hag Tokom oT POM, KoHTponnep He OyAeT B COCTOSHUWM NOAAEPXMU-
BaTb 6aTapeto B cTaamun noaaepxku. MNMpu HanpsxeHve 6atapen H1uxe
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HanpaxeHnda Ctagun HacbllweHud, nocnenyeTt so3spart n3 cCtragum noa-
OEPXKUN K CTagumn 3apAaaa makCMMaribHbIM TOKOM.

EQUALIZE (BbIPABHUBAHWE) - paHHbIM pexum ncnonb3yeTca ans
«BcTpaxmBaHua» AKB oTkpbiToro Tuna 6onee BbICOKMM HanpsiXeHu-
eM. [lpouecc npepoTBpawiaeT u3ObITOYHYO Ccynbgataumio nna-
CTMH, @ Takxe BblpaBHMBAET HEPABHOMEPHbIN 3apag, Mexay OTAEerb-
HbIMW Karncynamu.

A NMPEAYNPEXAOEHUE: cywecTByeT onacHOCTb B3pbiBal
Haxopsicb Ha cTtagun BblpaBHMBaHuA, 6aTtapes OT-
KPbITOro TUMa MOXET BblAENATb B3pbliBOOMNacHbIe rasbl,
B CBA3N C YeM Heobxoauma BEeHTUNALUUSA NnomelleHns ¢ 6a-
TapesMu.

& NMPUMEYAHUE: MoBpexaeHne obopypnoBaHua! Ha cragumn
BblpaBHUBaAHUA  HanpsbkeHue, nopaBaemoe Ha Ab,
yBenuuuBaetca. Ecnu Kk TepmuHanam AB nopknioyveHa
Harpy3ka NoCTOAAHHOro Toka, Heo6xoAMMO NPoBepPUTb Ana-
Na3oH HanpsiXXeHUN, B KOTOPOM MOXeT paboTaTb Harpy3ka.

& NMPUMEYAHUE: ToBpexneHne obGopyaoBaHua! [lepesa-
psaa W uype3MmepHoe ra3oBbigeneHMe MOXeT BbI3BaTb
noBpexaeHne nracTuHbl akKkymynsatopa. CnUWKOM BbICO-
KAM WU CIIMLLKOM ANMUTENbHbLIN 3apsAf Ha cTaguum Bbl-
paBHMBaHMA MOryT npuumHUTL Bpea AB. [loxanyn-
CTa, BHUMAaTeNbHO MNpoaHanu3upyuTe TpeboBaHuA AnNA
KOHKpeTHOW 6aTapeun, UCnosib3yemon B cucteme.

HekoTopble Tunbl AB MONOXMWTENbHO pearupyloT Ha ne-
puoanYeckun BblpaBHMBawOWMn  3apan. [lpy  3TOM  anekTponut
NnepemMeLLMBaEeTCs, HanpsxeHne Mexgy pasfndHbiMu  SfeMeHTa-
MU aKKymynsaTopHou 6atapen BblpaBHMBaAeTCA M MMEET MecCTO
NOSTHbIN LUK XUMUYECKOWN peakuun. Ha aTon ctagum HanpsXxeHue Ha
AbB yBenuuuaetcs, 4TO NpMBOAMT K rasoBblaeneHnto B Ab.

OnuTenbHOCTb CTaguu BbIpaBHUBAHWA 3aBMCUT OT TuMNa MC-
nonb3yemon Ab. Bpema BbipaBHMBaHUA OTCUMTLIBAETCA OT MOMEHTa
BKJIIOYEHMA CTaann BblpaBHUBaHMA. Ecnu  koHTponnep o6HapyXwuT,
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yto AB Oblla CUNbHO paspsXeHa, OH aBTOMATUYECKU MpoBe-
JeT CTaguio BblpaBHMBaHUA B TedeHue 120 MuHyT.

Ctaana BblpaBHUBAHUA U CTaguAa 3apana MakcMMarnbHbIM TO-
KOM He Bcerga BbINofHATCcA npu 3apage Ab ona npenoTepalleHns
N3NULIHEero ra3osblgeneHus unn neperpesa Ab.

4.2. HacTtpowka KoHTponnepa
4.2.1 KHONKn MeHro

Tabnuya 2. PyHKYUOHas KHOMOK KOHmMposiiepa

Pexum NMpumeyaHune
MpocmoTp NnapameTpoB Ha KopoTkoe HaxaTue Ha Ntobyto KHOMKY KOHTpoJsine-
XK-pucnnee pa

OnutensHoe Haxatne ENTER, 4yToGbl BonTY B
pexum “yctaHoBKU”, kopoTkoe HaxaTne SELECT,
yTobbI ycTaHOBUTL NapameTpbl. XK-gnucnnen

Bbi6op
aBTOMaTu4ecku noracHeT yepe3 10 cekyHA.

Korpaa Harpy3ka BblKlo4eHa Bpy4Hyto, HaxaTue
MepekniounTb HarpysKy / Bbi- ENTER - BkntoyaeT / BbIKItOHAET Harpya3ky.

6paTb NYHKT MEHIO

4.2.2. XK-gpucnnen

ZENWEY Y-

s 0o o s
LOAD TYPE V°C°F

Puc.6. JKK-0ucninel
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Tabnuuya 3. OnucaHue o6o3Ha4YeHull KK-ducnnesn

Item 3Hak Onucanue
o 7
PV array = [eHb
J Houb
F
— HeT 3apana
g » - 3apsanka
Pv Hanpsxexue CB, TOK, MOLHOCTb
p
— OTknioYeHue no BbICOKOMY/HU3KOMY
= HanpsxeHwo, neperpes AKB, sapaa.
AKE BATT. HanpsxeHnve Ha AKB, Tok,
BATT. TYPE Temneparypa Tvun akkymynaropa
|=| ») '@C Harpyska BKI
E ¢
Harpyska | Harpyaka BbIKN
LOAD HanpsxeHwe Harpyaku, TOK, peXvM Harpy3akm
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Ta6bnuya 4. HeucnpaeHocmu

3HayvokK Onucanue HeucnpaBHOCTHU
| I Mepepaspag AKB - Ha MOHMTOpPE MUTaloT ABa 3Ha4YKa: 3HauoK
A HencnpaBHOCTW W 3HAYOK NycToiln AKB
a = MNepesapag AKB - Ha MOHMTOPE MWMraKT ABa 3HaYKa: 3Ha4YOoK
HEWCNPABHOCTU U 3HAYOK 3apskeHHon AKB
|-| Meperpes AKB - Ha MOHWTOPE MUraloT ABa 3Ha4Ka: 3Ha4oK
4 HeucnpaBHOCTU U 3HaYoK AKB ¢ TekyLMM ypoBHEM 3apaga
@ KopoTkoe 3aMmblkaHWe, Neperpyska - Ha MOHUTOPE MUraloT ABa
A 3HaYKa: 3HaYOK HeMCMPaBHOCTM U 3HAY0K paboTaroLen
Harpysku

MoHUTOpPbI pasnu4HbIX Pabounx pexMmMoB KOHTposepa

47w B » 6 B © & C
- 398, "~ 33 > - g§3gm
) 2

(B & & E» o
. 880" wr {38,

L) 1
& B ,:». zo . =5 B » ¢ - G o [ G

LAl L BT " E 'C w L#.S A

Puc.7. Hasuzauyusi rno meHro KoHmMporsiniepa
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4.2.3 NapameTpbl paboTbl
1.OT 3aKaTta oo paccseTa (CeeT Bkn+CBeT BbIKI)

Korga HanpsaxeHne CoONHeYHOro MoAyrsi ONyCKaeTCs HUXe TOYKN
NTTV (noporosoe HanpsiXeHue HOYHOro BpeMEHW) Npu 3aKaTte CoSHLa,
COJSTHEYHbIN KOHTPOSSIep pacrno3HaeT No 3TOMY HanpsXeHU0 OKOHYa-
HWe OHSA U BKOYaeT OCBETUTENbHYIO Harpy3Ky nocne 10 MuHyT 3a-
OEPXKU.

Korpga HanpsikeHue cCONMHeYHOoro Moaynsa nogHUMaeTCs Bbllle TOYKN
DTTV (noporoBoe HanpsxXeHne OHEBHOIO BPEMEHM), KOHTPOJINep pac-
No3HaeT No 3TOMY HanpsXeHU0 Hayano CBETOBOro AHA N OTKMAoYaeT
OCBETUTENbHYIO Harpy3ky nocrne 10 MUHYT 3a4epXKu.

2. Cset Bk + Tanmep Bk (1-15 yacos)

Korga HanpsxXxeHue CONIHEYHOro MOAYNS ONYCKAETCH HUXE TOYKN
NTTV (noporoesoe HanpsxXeHne HOYHOro BpeEMEHW ) Npu 3aKkaTe COSH-
L@, COMHEYHbIN KOHTPOMMAEp pacno3HaeT HacTyneHne HoYx 1 BKIto-
yaeT Harpy3Ky nocne 10 MMHYT 3ailepXKN Ha HECKOJSTbKO YacoB (KOnu-
4YeCTBO YacoB YCTaHaBNUBAETCA Nosfib30BaTeneM Npu HacTponke Tam-
Mepa). Hactpoiikn paboTbl Tanmepa cmoTpute B Tabnuue «Pexum pa-
60Tbl HAarpy3kuy».

3 .Pexum TectnpoBaHus

OH ncnonb3yeTcsa ANna NPOBEPKN CUCTEMbI U PaBHO3HAYEH PEXUMY
«OT 3akaTa go PacceeTay, 3a UICKMOYEHWEM TOrO, YTO HET 10 MUHYT
3a4epXKu AN nepexoaa B peXuMbl «HOUYbY U «OEHbY.

Korga HanpsaxeHune Huxe NTTV, KOHTponnep BKIOUYUT Harpy3ky,
ecnu Bbiwe DTTV — Harpy3ka 6yaeT oTkntoveHa. Pexum TectupoBa-
HWUA NO3BOJIAET NIErkO NPOBEPUTL YCTAHOBKM CUCTEMBI.

4. PexvM py4HOro BKIHOYEHWs / BbIKIOYEHUs

10T pexunm npegHa3Ha4vyeH AnAa BKit4yeHna / BbIKITHO4EHNSA Harpys-
KW NyTeM HaXaTuna Ha KHOMKY BblKJllo4aTena / Bbl60pa YCTaHOBOK.
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Haxmute Ha nepekntoyaTenb YCTaHOBOK, UHAMKATOP Bblibopa pe-
XVMMa HacTpoek (MHAMKATOp YCTaHOBKW) nocneaoBaTenbHo byaeT ne-
peknYaTbCcs Ha Taumep Harpy3ku 1, nHankaTop Tuna 6atapeun. Yoep-
XVBaNTe nepeksoyaTtenb YCTaHOBOK B TeYeHne 5 CekyHa, Koraa cee-
TUTCA nHaukaTop Harpy3ku 1. Korga nigukatop 6ynet muratb, BO3-
MOXHa yCTaHOBKa Tanmepa. [Janee HaxXmute Ha nepeknovaTenb
YyCTaHOBOK U BbiGepuTe uncno ot 0 ao 17, npekpatute HaxaTtue Ha
KHOMKY, KOra NnosiBUTCS HYyXHOE YMCII0 B COOTBETCTBUM C HACTPOKamMm
npuBeaeHHbIMU B Tabnuue Huxe.

Pexumbl paboTbl Harpy3ku (ocBelueHne)

JH ]
1L I'l

Puc.8. MeHr 8so0a pexxumos Haspy3Ku

B nepBoM nose BeICTaBiisieTcs BpeMsi cpabaTbIBaHUsl HArpy3KH:

1 - [Mocne 3axoaa conHIa

2 - Ilepen paccBeToM

Bo BTOpOM moJ1e BBICTaBISAIOTCSA 3HAYEHHSI COOTBETCTBEHHO Ta0IHIIE S.
B TpeTbeM 1oJie BBICTaBISIOTCS 3HAYCHHSI COOTBETCTBEHHO Ta0JHIe 6.

HaxwunmanTte KHOMKY HaCTpOnKW oauH pa3 Ans nepexona Mexay
Tanmepom 1, Tanmepom 2 n Tunom 6atapeun.

Bbibepute Tanmep 1 (MHAMKaTOP 3aropuTcs), HAXMUTE Ha
KHOMKY HaCTpOWNKK, yaepxmnaas 5 cekyHf, A0 BCNbIWKN cBeToanoaa. 3a-
TEeM HaXumawnTe Ha KHOMKY HaCTPONKK, BbIOMpast Hy>XHbIN PEXUM B CO-
oTBETCTBUM C Tabnuuen 3. HacTpoika 3akaHuMBaeTCs, Koraa umdgpo-
BOV UHOMKAaTOP 3amMuraer.

KoHTponnep HauHeT paboTaTb B yCTaHOBIIEHHOM peXume, ve-
pe3 10 MUHYT Nnocne BKIOYEHNS.

KpaTtkoe onucaHue pexmmMmoB paboTbl Harpy3ku NpeacTaBneHo B
Tabnuue HUxXe.
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Tabnuya 5. lMpoepammupoeaHue nepeo2o malimepa

Harpy3ska oTkniodeHa

Ha rpy3ka 6yp,eT p860TaTb BCHO HOYb, OT 3akaTa A0 paccBeTa

Harpy3ka 6yaet pabotaTb B TedeHum 1 yaca. BkntovaeTca aB-
TOMaTU4ecKn ¢ 3agepxkon 10 MUHYT nocne 3akaTta conHua

R OlX

Harpy3ka 6ynet paboTtaTb B Te4eHun 2 4yacoB. BkntovaeTcsa
aBTOMaTUYECKM C 3aaepxkoin 10 MUHYT nocne 3akaTa ConHua

Harpy3ka 6ynet paboTtaTb B TedyeHun 3 4yacoB. BkntovaeTcsa
aBTOMaTU4eCKm c 3agepxkon 10 MMHYT Nocne 3akaTa conHua

Harpy3ska 6ynet paboTtaTb B Te4eHun 4 yacoB. BkntovaeTcs
aBTOMaTUYECKM C 3agepxkoin 10 MUHYT nocne 3akaTa conHua

Harpy3ka 6ynet paboTtaTb B Te4yeHun 5 yacoB. BkntovaeTca
aBTOMaTU4eCKm ¢ 3agepxkon 10 MMHYT Nocne 3akaTa conHua

Harpy3ka 6ynet pabotaTb B TeyeHun 6 yacoB. BkntoyaeTca
aBTOMaTU4YECKM C 3agepxkoin 10 MUHYT nocne 3akaTa conHua

Harpy3ka 6ynet paboTtaTb B Te4yeHun 7 4yacoB. BkntovaeTcsa
aBTOMaTM4eCcKm C 3agepxkon 10 MMHYT Nocne 3akaTa conHua

Harpy3ska 6ynet paboTtaTb B Te4eHun 8 4yacoB. BkntovaeTcs
aBTOMaTUYECKM C 3apepxkoin 10 MUHYT nocne 3akaTa conHua

Harpy3ka 6ynet paboTtaTb B TeueHun 9 yacoB. BkntovaeTcsa
aBTOMaTU4eCcKm ¢ 3agepxkon 10 MMHYT Nocne 3akaTa conHua

Harpy3ka 6ynet pabotatb B TedeHun 10 yacos. BkntoyaeTtcs
aBTOMaTU4YECKM C 3aaepXkon 10 MUHYT nocne 3akaTa conHua

10

Harpy3ska 6ynet pabotatb B TeyeHuun 11 yacoB. Bkntoyaetca
aBTOMaATU4YECKM C 3aaepXkon 10 MUHYT nocne 3akaTta CoNnHua

11

Harpy3ka 6yaet pabotaTtb B TedeHun 12 yacos. BkntoyaeTtcs
aBTOMaTUYECKM C 3aaepxkoin 10 MUHYT nocne 3akaTa conHua

12

Harpy3ka 6ypet pabotatb B TeyeHuun 13 yacoB. Bkntoyaetca
aBTOMaTn4ecku ¢ 3agepxkon 10 MUHYT Nocne 3akaTa conHua

13

Harpyska 6ynet pabotaTtb B TeueHun 14 yacos. BkntouaeTtcs
aBTOMaTUYECKM C 3apepXxkon 10 MUHYT nocne 3akaTa conHua

14

Harpy3aka 6yaet paboTaTtb B TedeHun 15 yacos. Bkniovaetcs
aBTOMaTu4ecku ¢ 3agepxkon 10 MUHYT Nocne 3akaTa conHua

15

Pexnm TECTUPOBaHUA

16

Pexum BKJ1/BbIKIT

17
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Tabnuuya 6. [poepammupoesaHue 8mopo20 malimepa

Harpy3ska oTkniodeHa H
Harpy3ka 6yaeT BkntoyaTbca aBToMaTU4eckn 3a 14ac oo Boc- 1
Xofa ConHua

Harpy3ska 6yaeT BKknoyaTbca aBToMaTU4eCKu 3a 2 yaca fjo 2
BOCX0[a ComnHua

Harpy3ska 6yaeT Bkno4yaTbCa aBToMaTu4eckn 3a 3 yaca o 3
BOCX0[a ComnHua

Harpy3ska 6yaeT BknoyaTbca aBToMaTu4ecku 3a 4 yaca o 4
BOCX0[a ComnHua

Harpy3aka 6yaeT BknoyaTbCA aBToMaTu4ecky 3a 5 yacoB o 5
BOCX0[a ComnHua

Harpy3ska 6yaeT BKntoyaTbcs aBTOMaTUYeCKn 3a 6 4acoB 0 6
BOCX0[a CofHua

Harpy3aka 6yaeT Bkno4YaTbCA aBTOMaTU4ecky 3a 7 4acoB A0 7
BOCX0[a ComnHua

Harpy3ska 6yaeT BknoyaTbCAa aBToMaTU4ecky 3a 8 4acoB Ao 8
BOCX0[a COmnHua

Harpyska 6yaeT BKntoyaTbcs aBToOMaTU4eCKn 3a 9 4acoB 10 9
BOCX0[a COofHua

Harpyska 6yaeT BkntoyaTbcs aBTomaTnyeckn 3a 10 yacos oo 10
BOCX0[a COMHua

Harpy3ka 6yaeTt BkntoyaTbca aBTomaTnyeckn 3a 11 yacos go 11
BOCX0[a COSHUA

Harpyska 6yaeT BkntoyaTbcs aBToMaTn4eckn 3a 12 yacos oo 12
BOCX0[a COMHua

Harpy3ka 6yaeT BkntoyaTbca aBTomaTnyecku 3a 13 yacos go 13
BOCX0[a CofHua

Harpy3ka 6yaeT BkntoyaTbca aBToMmaTnyecku 3a 14 yacos go 14
BOCX0[a COfHUa

Harpy3ska 6yaeT BknoyaTbca aBToMaTn4eckm 3a 15 yacos ao 15

BOCXopda CoJiHUa

W NMPUMEYAHUE: Ecnn no Tanmepy 1 HactpoeHa npo-

rpamma 0 (oT 3akaTa fo paccseTa) unu 16 (tectoBbIn pe-
XUM) unu 17 (pexum BKNIOYEHUA/BbIKNOYeHUs), To Tan-

Mep 2 byaeT OTKIHOYEH.
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4.2.4 Bbibop TUNa akKkymynsTopa

Koraa BbibpaH akpaH Tuna AKB, Haxmnte Ha KHomnkKy Select, n
BblGEpUTE HYXHbIN TUM aKKyMynatopa. 3aTeM HaXumanTe KHOMKY U
yaepxuBanTte B TedeHun Tpéx cekyHp KHorky ENTER.

Tabnuya 7. Bbi6op muna akkymynsimopa

"epMeTUYHbIN CBUHLIOBO-KUCIIOTHBLIN akkymynaTop AGM 1
"eneBbl akKyMynsaTop 2
KNCNOTHbI akKKyMynaTop OTKPLITOrO TMna 3

5. QNEeKTPOHHasA 3awmTa, HeMCNPaBHOCTU, TEXHNYE-
cKoe obcnyxuBaHue

5.1 OneKTpoHHaA 3awmTa

3awuTa no ToKy oT cofiHeyHoun 6aTtapeun. KoHTponnep 6yaet orpa-
HMYMBATb TOK 3apAAKN aKKyMymnAaTopa A0 MaKCUMarbHOro A0MyCTUMOro
3Ha4yeHus.

KopoTkoe 3ambikaHue Ha coniHe4yHou 6aTapee. [1py BO3HUKHOBEHUN
K3 Ha conHeyHomn 6aTapee KoOHTponnep octaHoBuT 3apsag AKB ao
YyCTPaHEHMSA BO3HUKLLMX Npob6nem.

MepenontocoBka Cb. OTkNoYaeTca Npy NepenontocoBKE HaA Maccu-
Be COJIHEeYHbIX 6aTapen gna nsberaHna nonomku KkoHTponnepa. Ocy-
LLLeCTBMTE KOpPPEKTHOEe NOoAKIYeHe Ans BO30OHOBNEHNss HopMarb-
HOW paboTbl CUCTEMBI.

MepenontocoBka AKB. OTkntoyaeTca npu nepenontocoske Ha AKB
Anst nu3beraHmsa Nonomkn KoHTposnnepa. OCyLecTBUTE KOPPEKTHOE
noakmtoyYeHne ans Bo306HOBNEHNSs HOPMarbHOM paboTbl CUCTEMDI.

MepeHanpsikeHne AKB. Korga HanpsaxeHne AKB gocturaet Touku
3a[1aHHOr0 BbICOKOrO HaMpsXeHUsi, KOHTPOsSiep OCTaHOBUT 3apaaky
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aKKyMynatopa, 4tobbl 3almUTUTb aKKyMYSTOPbI OT Nepe3apankm u
JarnbHelLen NonoMKMU.

Mepe3apan AKB. Korga HanpsaxeHne AKB gocturaeT TOUKU 3a4aHHOro
HW3KOro HanpPsaXeHUs, KOHTPOMsep OTKIIOYUT Harpy3Ky akkymynaTopa,
YTOObI 3aWNTUTL aKKYMYNATOPbI OT Nepepa3psaaa v AanbHenwen no-
TNIOMKMU.

MeperpeB AKB. KoHTponnep onpeaensaet Temnepatypy AKB vepes

BbIHOCHOW faTumK TemnepaTtypbl. Ecnv TeMnepaTtypa akkymynsatopa

npesblwaeT 652C, KOHTpoOnep aBTOMaTUYECKN HAYHET 3aLuUTy OT ne-
perpeBa u nepecraHeTt pabotaTtb. PaboTa BOCCTAaHOBUTLCA MPU TEM-

nepaTtype Hmuxe 50 2C.

Meperpy3ka. Ecnun ToK Harpy3kun npeBbIlIaeT MakCMManbHO AONyCTyH-
MoOe€ 3Ha4veHune Ha 5%, TO KOHTpoNNep OTKMYMUT Harpy3Ky. [na Bo306-
HOBIeHMA paboTbl COpoCbTE OLWMOKY B MEHIO KOHTPOSEPE U CKOppek-
TUPYNTE Harpy3ky Ans ganbHenwen KOppeKTHoM paboThbl.

K3 Ha Harpy3ke. KoHTponnep oTkntoyaetca npy K3 Harpy3ku u nocne
3TOro NbiTaeTcsi BOCCTaHOBUTb paboTy . [Mocne naT NonbIToK BoccTa-
HoBNeHMA paboTbl No K3 Ha Harpy3ke, KOHTPOSEp BbIAAET OLIMOKY.
[ns npoponxeHus paboTbl KOHTponnepa HeobxoanmMo copocUTb
OLLUMBKY M NPOBEPUTL KOPPEKTHOCTL paboTbl HArpy3oK.

MoBpexaeHne BbLIHOCHOrO TeMnepaTypHOro gatyuka. [pu nospe-
XOEeHUN BbIHOCHOrO faTymka, KoHTponnep 6yaeTt ucnonb3oBaTth Npea-
yCTaHOBOYHOE 3HauyeHue 25 °C.

MeperpeB KoHTponnepa. Ecnu TemnepaTtypa KOHTponnepa npeBbl-
waert 85 °C, KoHTponnep 6yaeT aBTOMaTUYECKM OTKIIOYMTHCS U BO306-
HOBUT fanbHenwwyto paboTy npu TemnepaTtype Huxe 75 C .
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5.2 HencnpaBHOCTU U UX yCTpaHEeHUe

Tabnuuya 8. HeucnpasHocmu

OwmnbKK B0o3MOXHbIe NPUYUHbI HeucnpaBHOCTH

HKK-gucnnei
OTKINIOYEH BO
Bpems paboThl

OTcoeanHeHne
npoeogoe Cb

Y6eouteck B KOPPEKTHOWM
NOnNCOBKE NPOBOAOB U
NMOTHOCTMW KNEMMHbIX

COMNMHEYHbIX
baTtapein coeguHeHWUH
KoppekTHoe 1. HanpseHue 1. NpoBepbTe HanpskeHne
noaxniYeHue AKB Hwke 9V Ha AKB, 0HO NOMKHO BbITb
nposoAos, XKK- 2. Hanpskenve CB ;bllilue V.
Oucnnei He HIDKE HaNpsXXeHUs - llpoBepbTe BxofHOe

na AKB HanpsikeHne ¢ CB, oHo gonxHo
paboTaet

ObITk BbiWwe HanpsekeHusa AKB

a @

3Ha4oK

K3

HanpsikeHnue AKB,
I‘_——‘|_ Muraioumia | 4Yem HanpsxeHue lNpoBepsTe Hanpsxenve
— OTKJ'IPOl—IerI)-MFI AKB, ecnu oHO CnuULLIKOM
A sHasoK BbICOKOE, TO oTkmiounTe AKB
Pabouwnin pexxum, nHgukarop
| | Muraioumin | Paspsg AKB W3MEHWT LiBET Ha 3eNéHbIN
A aHauoK npu nonHom sapsge AKB
OTknoveHne no Harpy3ska Ha KoHTponnepe
HW3KOM 6ynet oTknodyeHa
MuraroLLwia Y YA
A= HanNpsXeHUto Ha aBTomMaTudeckun. MiHaukaTop
=1 aHauok .
AKB NOMeHsieT LUBET Ha 3eNeHbIi
npw 3apsge AKB
HyXXHO YMEHbLIWUTL HarpysKky
Muraiowmia | Meperpyska nnm W H2)KMWUTE KHOMKY,

KOHTponnep Bo306HOBUT
paboTy Yyepes 3 cekyHabl
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5.3 TexHun4yeckoe obcnyxuBaHue

PekomeHayeTCcs BbINOMHATb Ccrieaylolwme npoueaypbl Kak MUHUMYM
OOVH OBa pasa B rofg Ans ynyyweHus paboTbl KOHTPOMepa U CUCTEMbI
B LIeJIOM:

1. lMpoBepbTe, YTO MCNOMb3yeTCA MPaBUIIbHLIA TUM aKKyMYJsiTO-
pOB.

2. TlpoeepbTe, 4To TOKM CB 1 Harpy3kuM He npeBbialoT A0NyCTU-
MbIX 3HAYEHNA.

3. 3aTtaHuTe Bce paszbembl U coeanHeHus. MNpoeepbTe NpoBoaa Ha
MofoMKK 1 obropaHus. YoeamTtech, YTO OrofieHHbIe NPoBoAa He
MOTyT 3aMKHYTb Mexay cobo unu ¢ Apyrumm TepMUHanamm.

4. Y6epgutecb, UTO KOHTPOIEp PacronoXeH B NoAXOAALWEM U Yu-
cToM mecTe. NpoBepbTe, YTO OH HEe 3arpsA3HEH, HET HAaCeKOMbIX
BHYTPW HEro 1 HET KOPPO3UM.

5. TlpoBepbTe, 4TO KOHTpPONNep cBO60AHO 064yBaeTCA BO3AYXOM.

6. 3awmwainTe KOHTponnep OT NPSIMbIX COSIHEYHbLIX Jyden u Ao-
Xas. Yéeautech, YTo BoAa HE MOXET cobmpaTbCsi NOA, KPbILLIKOM
KOHTponnepa.

7. Y6eputecb, YTO PYHKUUN KOHTPONNepa u nHaukauma paboratoT
NpaBuUITbHO.

8. Ybeputecb, 4TO conHeYyHas GaTapes ouulleHa OT rps3un, CHera,
NMOCTOPOHHMX NpeameToB. MpoBepbTe, YTO CoNHeYHaa Gatapes
OpPVIEHTUPOBAHa NPaBUIbHO Ha COJTHLIE.
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BHumaHue!

1. V3b6erante KOpPOTKMX 3aMblKaHUI: CyLLECTBYeT OMacHOCTb BO3-
ropaHus!

2. Harpy3ka, KoTopas He MMEET CBOEro BblKA4YaTeNnsl A0MXHa
6bITb ycTaHoBneHa B6nm3n AKB 1 nmetb co6CTBEHHBIN Npeno-
XpaHUTenb.

3. B cucremax noCTOSHHOrO TOKa BO3MOXHO UCKPEHME BO BpeMs
paboTtbl 06opynoBaHua. He yctaHaBnuBanTe KOMMNOHEHTbI ¢o-
TO3NEKTPUYECKON CUCTEMBbI B MOMELLEHUAX, copepXalumx ro-
proune rasbl, a Takxe BELECTBA, KOTOpblEe MOTYT MX BbipabaTbl-
BaTb.

6. TexHn4YecKkme XxapaKkTepUCTUKH

6.1. AneKTprUYeCKUe XxapakTepucTukun
Tabnuya 9. dnekmpuyeckue xapaKmepucmuku

HomuHanbHoe HanpsaxeHne 12B/24 B

(aBTOMaTM4eckoe onpeaeneHue) aBToonpepereHve

HoMUWHanbHbIN TOK 30A

MakcumanbHoe HanpsixxeHue akkymynaTtopa | 24 B

MakcumanbHasi cymmapHas MOLLHOCTb 100 Bt

COJTHEYHbIX MOoAyren

12-BonbTOBas cuctema 390 Bt

24-BonbTOBasA cUcTeMa 780 Bt

MapeHve HanpsxeHus Npu 3apsae <0,26 B

MapeHve HanpsxeHns npu paspsae <0,15B

Makc. cobcTBeHHOe noTpebneHue 10 MA (npu 24B cucT)

TemnepatypHasa koMmneHcauus -30mV/°C/12V ( npu
25°C)
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6.2. HanpsikeHus 3apsiga ansi pasHbIX TUNOB aKKyMYnsATO-
poB (npu Temnepartype 25 °C)
Ta6bnuya 10. HanpsixeHusi AKB

Tun FeneBbIN FepMeTUYHbIN | KucnotHblii

aKKymynsiTopa AGM OTKpbITOro
T™MNA

HanpsixeHue 16V; x2/24V 16V; x2/24V 16V; x2/24V
OTKITIOYEHUS Mo
BbICOKOMY
HaNpsiXeHnto
MakcumarnbHo 15.0V;x2/24V | 15.0V;x2/24V 15.0V;x2/24
BO3MOXHO€e
HanpsiXeHne
3apsaa
Hanpsaxenvwe | ——- 14.6V;x2/24V 14.8V;x2/24
BblpaBHMBAIOLLIETO V
3apsiga
HanpsixeHue 14.4V;x2/24V 14.4V;x2/24V 14.4V;x2/24V
HacbILLAoLLIEro
3apsiga
HanpsixeHue 13.8V;x2/24V | 13.8V;x2/24V 13.8V;x2/24
nop3apsaa (float) Vv
HanpsxeHue 13.2V;x2/24V | 13.2V;x2/24V 13.2V;x2/24
NOBTOPHOIO LIMK- V
Jla HacblLWatoLLe-
ro 3apsiga
HanpsixeHue 12.6V;x2/24V | 12.6V;x2/24V 12.6V;x2/24
NMOBTOPHOIO \%
NoaKo4YeHns
Harpysku
HanpsixeHue 12.2V;x2/24V | 12.2V;x2/24\V 12.2V:x2/24
noaKIitoueHmsa \Y
nocne npepynpe-
XaeHus o rnybo-
KOM pa3zpsaae
HanpsixeHue 12V; x2/24V 12V; x2/24V 12V; x2/24V
npeaynpexaeHus
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0 HU3KOM 3apsae
Touka 3awmTtHoro | 11.1V;x2/24V | 11.1V;x2/24V 11.1V;x2/24
OTKITHOHMEHNd Npuy \%

pa3psge

MpenensbHoe 10.6V;x2/24V | 10.6V;x2/24V 10.6V;x2/24V
HanpsiXeHne

pa3psga

Bpems BblpaBHU- | -—--—-- 2 vaca 2 yaca
BalOLLLEro 3apaaa

Bpewms Hachbliwa- 2 Yyaca 2 vyaca 2 vyaca
oLlero 3apsaaa

6.3. lMapameTpbl oKpyxarowen cpeabl
Tabnuuya 11.

Pabouas Temnepartypa -35°C to +55°C
TemnepaTypa XxpaHeHus -35°Cto +80°C
BnaxHocTb 10%-90% NC
3awuTa IP30

6.4. MexaHunuyeckme napametpbl gna Tracer-A 3210A
Tabauya 12.

FabapuTHbI pa3mep 228x164x55 mm
MOHTaXHbI pa3mep 130 x 130 mm
OdnameTp MOHTaXHbIX OTBEPCTUN ®5
TepmuHanbl noa kabenb 10 mm?
Bec 6e3 ynakoBku 1200 r
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TMpunoxeHue 1: Pasmepsni Tracer-3210A
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"apaHTUHbBIN CPOK 12 MecsiLeB Co AHS NpoAaxwu npubopa.

3ameHa HeucnpaBHOro npubopa NPoM3BOAUTCA TONBbKO B Crlyyae OT-
CYTCTBMSI BUHbI MOKyMNaTens, OTCYTCTBUA HapYLUeHWA NpaBun aKcniya-
Taumm npubopa, on1caHHbIX B JaHHOM PyKOBOACTBE, B TeyeHune 1 roga
CO [HS NpoAaxu.

BHUMAHMUE:
[aHHaA rapaHTua He pacnpocTpaHAeTCcA B CreayroLmx
cnyvasx:
1. YPOH OT HecuyacTHoro criy4yasi, HebpexHOCTU, HenpaBuIlbHOro 06-
paLLeHnsa UM HenpaBuITbHOrO UCMOSb30BaHKS.
2. Tok oT Cb 1nn ToK Harpy3ku npesbllLaeT A0NYyCTUMble 3HaYEHNS.
3. HecaHkumoHvpoBaHHaa moandukauma n3genmsa unm nonbiTku ca-
MOCTOSTENIbHOr0 PEMOHTA.
4. MNoBpexaeHne BO3HMKLLEE BO BpEMS TPAHCNOPTUPOBKM.
5. MoepexaeHue npubopa, BO3HMKLLEE B pe3ynbTaTe CTUXMIHbIX 6ef-
CTBUW, TaKMX KaK MOJTHUSA, SKCTpeMaribHble NOrogHbIe YCNOBUS.
6. HencnpaBumble MexaHNYECKMX NOBPEXAEHNI MO BUHE NOKynaTens..

Mo Bonpocam rapaHTUMHOrO peMOoHTa M CepBUCHOro obCnyXuBaHus
npunbopa obpallatbca B TeXHUYecKknii otaen npoaasua
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