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BBEJEHUE

B HacToAwem PyKkoBOACTBE N3JTOXKEHDI MpaBU1a TEXHNKU 6e30MacHoCTH, npouenypbl YCTaHOBKU U HaCTpOVIKVI np|/|6opa N OTHOCALWNXCA K HEMY 3J1IEMEHTOB
cnctembl. [laHHoe PyKoBOACTBO MNMpeaHa3dHa4vyeHO ANiA noboro KBaJ'II/I(I)I/ILl,I/IpOBaHHOFO nepcoHalsa, nnaHnpywowero yCtaHOBUTb I'IpVI60p N CBA3aHHbl€ C HUM
KOMMOHEHTbI CUCTEMBbI. HeKOTOpre 3adayn No NoAKMNIYEHUIO N HaCTpOVIKe AonXeH BbINMOJIHATb TOJIbKO KBaJ'IVId)I/ILWIpOBaHHbIVI nepcoHan Bo B3aMMOOENCTBUN
C MeCTHOM 3HepFOCHa6)KaIOLIJ,EIZ opraH|/|3aL|,|/|e|7| n/vinn adBTOPU30BaHHbIM OUNJTEPOM. HactoAatenbHoO pekomeHayem Bam, uTo6bl MOHTaX, BBOJ B 2KCrJ1lyaTayuto,
TeEXHN4yeckoe O6CJ'Iy)KVIBaHI/Ie N PEMOHT 3J'IeKTpOO60py£|,OBaHI/IF| BbINOJIHANIN TOJIbKO KBaﬂVI(I)VILlVIpOBaHHbIe cneynanncTbl.

KPATKOE ONMUCAHUE MHBEPTOPOB MAI (MOAENIA PRO, HYBRID, DOMINATOR)

MATT - 5T0 MHOrodYHKLUMOHaNbHbIN aBTOHOMHbIV Npeobpa3oBaTenb HanpsaxkeHna (nanee MAT, nueepTop, VBT, ycTponcTso unmn npnbop).

MHorodyHKumoHanbHocTb MAT-a nogpasymeBaeT BO3MOXXHOCTb MCNONb30BaHMA Npubopa B kavectse VIBIM/UPS (MctouHnka becnepeboriHoro MutaHus),
YHVIBEpPCanbHOro 3apAAHOro YCTPOWCTBA 1 CETEBOTO MHBEPTOPA, ONTUMU3MPYIOLLETO NCMNOJIb30BaHKE anbTePHATUBHbBIX UCTOYHMUKOB SHEPTUN.

MonHoe onucaHve BCEro MOLENbHOTO pAa UHBEPTOPOB, aKKYMYNATOPOB, MUHM3MEKTPOCTAHLNIA, BETPOreHepaToOpOB, CONTHEYHbIX MaHeseln, KOHTPOIepoB
3apaga u gpyroro obopynoBaHUs Bbl HaaeTe Ha caiite www.invertor.ru

NHBepTOp ncnonblyetca ana obecneyeHna 6ecnepeboHOro n/vnnm aBTOHOMHOIO NTaHUA obopynoBaHusA, paboTatowero ot cetn 220/230B (nnmn 380/400B
Ana TpéxdasHbIX CUCTEM) MEePEMEHHOTO HaNpAXKeHUA. VIHBepTOp NpeobpasyeT sHepruto, HaKoMNIeHHyo B akkymynaTopax (AKB), B nepemeHHOe HanpsxeHune
220/230B (nnn 380/400B gna TpéxdasHbix cnctem, coctoAwmx 13 3-x nHeptopos moaenenn MAT HYBRID ¢ nnatamu cunxponmzauum nnun MATT DOMINATOR
unu MAT TITANATOR). [Ins 3apsga AKB moxeT 6biTb MCNONb30BaHa SHEPIrUA SNeKTPUYECKNX ceten obuiero HasHaveHuna 220/230B (ganee, npocTo ceTb),
reHepaTopHbIX KOMMIEKCOB WM MUHUINEKTPOCTAHLUWUIA, CONMHEYHbIX 6aTapen (maHenen, mopynen), BETPOreHepaTopoB UM COBMECTHOE UCMOJSIb30BaHMe
HECKONbKMX MCTOYHMKOB SNEKTPUYECKON SHEPTUN.

Maccne AKB siBnaeTca goporoctoAawmum o6opyaoBaHeM, KOTOPOE MOXHO BbIBECTU U3 CTPOA HEMPaBWUIbHONM 3KCnnyaTauunen. Hegosapan unu nepesapsg
AKB CyLecTBEHHO CHMXAET MX »KU3HEHHbIN LMK, @ TakKe ObICTPO yXyALaeT ux xapakrepuctuku. Nomumo storo, AKB, n3rotoBneHHble Mo pasnyHbIM
TEXHONOrNAM, TPeOYIOT C/TIOXKHbIX anropuTMoB 3apaga. MATT obnagaeT BO3MOXHOCTbIO 3apaxaTb AKD pasHbix mogndurKauun, pasHbiMu MeToaaMu 3apsaga B
COOTBETCTBMM C MapaMeTpamu, 3adBNIEHHbIMY BEAYLMMI MUPOBbIMU MPOVN3BOAUTENAMMN aKKYMYNATOPOB.

MATI otcnexunBaet coctoAHMe 3apaga AKb 1 ncnonb3yet COXpaHEHHYIO B aKKyMYIATOPaxX SHEPIUI0 ANA MUTaHUA NOAKMIOYEHHOIO K HeMy 060opyoBaHUsA, Npu
OTKJIIOYEHUN BHELUHErO MCTOYHUKA 3NEKTPO3Hepruun. [OnA noAKMUYEHMA COSTHEYHbIX MaHenel 1 BeTporeHepaTopoB HeOOXOAMMbI COOTBETCTBYOLIMNE
KOHTpoepbl, BbinonHAwWMe GyHKUMM 3apaga u 3awmtbl AKB. ConHeuHble n BeTpAHble KOHTposnsnepbl, pa3pabotaHHble «MUKPOAPT TPO» moryT
B3anmogenctsoBatb ¢ MAIl HanpAmyio, YTO AaeT BO3MOXHOCTb MaKCMManbHO PaLMOHANbHO 3anacatb M WCMOb30BaTb SHEPIrM0 OT aNbTePHATUBHbIX
NCTOYHMKOB.

NHuBepTopbl mogndukauyum Hybrid ¢ nnatammn cnHxpoHmzaumm, Dominator n Titanator cnocobHbl CMHXPOHU3MPOBATLCA C CETbIO M OMNTMMMU3UPOBATb
COBMECTHYI0 paboTy BCeX MCTOYHMKOB SHEPrM C HAaUMeHbLINM Bo3aecTBreM Ha AKB ana npoaneHmns nx cpoka ciy»osi.



MNpn ncnonb3oBaHnn MAIT coBMeCTHO C TpPagULMOHHbIMUK
reHepatopamu, pabotawowmmm Ha 6eH3MHe, rase un
AV3eNbHOM TOMNMBE, 06ecneyrBaeT 3HaUNTENIbHOE YBENMYe-
Hue KM cuctembl 1 SKOHOMUIO TOMMKMBA, T.K. paboTaTb reHe-
paTtop OyneT B onTMManbHOM pexknme, 3apaxana AKB n nuitas
Harpysky uepe3 WHBePTOp. YMeHbWUTCA Bpema paboTbl
reHepaTopa Ha XOJIOCTOM XOfy W 3HaYuUTeNIbHO YBEINUNTCA
ero pecypc.

CxemoTexHuka MAI 6a3mpyeTcs Ha MCMONb30BAHUN Kaye-
CTBEHHbIX 1 fLOPOrOCTOALMX HN3KOYACTOTHbIX TOPOB (MMEH-
HO TOPOB, @ He MPOCTO HM3KOYACTOTHbIX (ganee HY) TpaHc-
dbopmaTopoB) 1 3neMeHTHON H6a3e BeAyLL X MUPOBbIX NPOUN3-
BoauTenen. Kaxablin MHBEPTOP NPOXoANUT NpoLecc HacTpou-
K1 1 TeCTUPOBAHNS, BbIGOPOUYHOro 06ciefoBaHMA TenioBu-
30pOM 1 OKOHYaTenbHOW nonHowm nposepku B OTK npexnae,
YyeM OH NMOCTYMaeT B NPOLAXKY.

Bce gaHHble 0 NnapameTpax TeCTUPOBaHUA KaXaoro MHBepTO-
pa W 3aperncTpuMpoBaHHble 3HauyeHuA 3aHocATcA 6asy
JaHHbIX, @ VMHBEPTOPY MNpMCBaMBAETCA COOTBETCTBYIOLNNA
YHUKANbHbIA CepuirHbIi HOMmep. [lo cepuinHOMY HOMmepy
MATIT-a Bcerga MOXHO Y3HaTb BCe NPOBEPeHHbIe NapamMmeTpbl
N MPOXOXOEeHNe CTPecc-TeCcToB Yy N6Oro BbiMyLIEHHOMO
aK3emnnaapa.

Ytobbl coxpaHuTb Bawe obopypoBaHue, 1 npefoTBpaTUTb
Bbixod MAI-a 13 cTpoA, B HEKOTOPbIX C/TyYasax, He06XoaMMO
nprobpecTn yCcTponcTBa 3awnTtbl. B ycnosusax nepeboes u
HeKayeCcTBeHHOWN GOpMbl CMrHana LeHTPasbHbIX 3eKTpoce-
Tel, U3HOLLEHHbIX U Meperpy>KeHHbIX TPaANLNOHHbIX reHe-
paTopoB - npepanaraeTcsa YCTaHOBUTb KOMIMIEKC YCTPOWCTB
3awmtbl MATT: ceTteBble dunbTpbl nogasneHnsa DM, ycTpon-
CTBA 3alWMTbl OT UMMNY/bCHbIX NepeHanpaxeHun, Pene Kox-
TponA casura ¢a3 n 1.4. B mogenn Dominator n Titanator yxe
BCTaB/EHbI MOLLHbIE 1 BbICOKOKaYeCTBEHHble ceTeBble GUb-
Tpbl nogasneHua M.

B cnyyasax MNOCTOAHHBIX OTK/IOHEHMI XapaKTepucTuk
220/230B npombiwneHHON ceTu (Hanps)KeHWe 4acTo
onyckaetrca HmxKe 190B nnun nogHumaeTca Bbiwe 250B)
Heo6xoAMMo npnobpecTn ctabunnsaTop HanpsKeHNA.
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BE3OMNACHOCTb. MEPbI MPEAOCTOPOXHOCTU

BAXHbIE YKA3AHWUA MO TEXHUKE BE3ONMACHOCTWU. N3Y4UTb, COXPAHUTb N CTPOIO COBJIIOAATD!

B HacToAwemM pyKOBOACTBE COAEPaTcA BakHble YKa3aHMA MO TeXHWKe 6e30MacHOCTM, KOoTopble Heobxoaumo cobnogatb Npu YCTaHOBKE M SKCMyaTaumm
npubopa. Mpoutute HacToALee PYKOBOACTBO M COXPAHWTE ero AnsA Nocieyowero cnonb3oBaHus. [Mpexae yem NpucTynatb K MOHTaXy, SKCnyaTaumm unm
06CNyXMBaHMIO, BHUMATENIbHO M3yunTe 3TV NpaBuia 1 03HAKOMbTECH C M3AeNneM. B TeKcTe pyKOBOACTBA U HAa CaMOM U3LENUN UCMONb3YTCA CneumanbHble

3Hakn " Haanmcwu. OHn npenynpexparT O I'IOTeHLI'I/IaJ'IbHOIZ OonacHOCT unn npwuenekatT BHUMaHNE K I/IHd)OpMaLWIVI, KOTOpPaA NOACHAET WIn ynpollaeT
BbIMOJIHEHNE Onepaunn.

JlaHHbIN 3HaK MCMOJIb3yeTCA COBMECTHO C Mpeaynpexaalolein Haanmcbio «OnacHoCTb» unu «MpeaynpexaeHmner, nm BMECTO HEE 1 YKa3blBaeT Ha TO, UTO
HecobnoaeHne NpeanvcaHHbIX TPeOOBaHNN MOXKET MPUBECTY K MOPAMKEHWIO SNTEKTPUYUYECKNM TOKOM.

MaTepnanbHOro yu.l,ep6a. BbinonHanTte Bce Tpe6OBaHVIFI, YKa3aHHble€ nocie 3TOro 3Haka. Heco6mo,u,eHV|e ITUX Tpe6OBaHI/IVI MOXET NpmBecCTn K nopye

f IT0 3HaK npegynpexneHna. OH ncnonb3yeTca anda npmBnevyeHnAa BHUMaHNA K I'IOTEHL[,VIaJ'IbHOVI OonacHOCTM noJiydeHnA TpaBMbl U CyLLeCTBEHHOIO
O60py,D,OBaHI/IFI, ad TaKXe K NMoJly4eHUo TpaBM 1N K Ne€TaJIibHOMY UCXoay.

TPEBOBAHUA BE3OMNACHOCTU:

I'Iepen MCNoJib3OBaHNEM WMHBEPTOPa WM3ydnTe BCE WUHCTPYKUUKM W npegynpexxparwme Haanmcn Ha yCTpOIZCTBe N aKKYMYJNATOPaX, a TaKXe BCe
COOTBETCTBYOWME pa3fesibl JaHHOIo PyKOBOACTBA

Mcnonb3oBaHune aKCeCCyapoB, HE PeKOMEHOOBAHHbBIX U HE MOCTaBNAEMbIX N3roTOBUTEJIEM, MOXET Bbl3BaTb PUCK BO3HUKHOBEHWA MNOKapa, NOpaKeHnA
SJIEKTPUNYECKNM TOKOM UJTN TPaBMbl

NHBepTOp paccunTaH Ha MOCTOAHHOE MOAKI/IIOUYEHNE K NEKTPUYECKMM CUCTEMAM MEPEMEHHOrO M MOCTOSHHOMO ToKa. [Mpown3BoauTesnb pekomeHayeTt
BbINOJIHUTb BCE NOAKMIOYEHMA CUNaMUn CepTUPULIMPOBAHHBIX CNeLManCcToB, YTOObI rapaHTMPOBaTb cObMoAeHe AeCTBYOLWMX NPaBua U HOpPM. B npoTnBHOM
cnyJae, Heo6xoamMMo N3yunTb U cobnogaTb Mepbl 6e3onacHOCTU NpK paboTe ¢ aneKTpoobopyaoBaHNEM, U3YyUnTb U COONOAATL MePbI MOXapHOW 6e30nacHOCTA

Bo m3bexaHne prcka BO3HUMKHOBEHMA MOXapa M MOPaXeHNA SMEKTPUUYECKUM TOKOM ybeamuTech, YTo CyLecTByioLWan NpoBoAKa HaXOAUTCA B XOpoLleM
COCTOAHUN, @ NPOBOAA MEIOT Hanexallee ceyeHne. He nogknioyante MHBEPTOP K NOBPEXAEHHOW UM HEKAUEeCTBEHHOW MPOBOAKE, @ TaKXKe K HEMCNPaBHOMY
3NeKTPoobopyaOBaHNIO

He ncnonb3ynte nHBepTOP NpY HaNNYMK 060N HEMCNPABHOCTM

JlaHHOe YCTPONCTBO He COAePKMT KOMMOHEHTOB, TpebytoLrx 06CNyK1MBaHMA Nonb3oBaTenem. He pasbuparite MHBEPTOP, KPOME CJly4aeB, KOraa 3To NpAamMo
YKa3aHo A1 NOAKUeHNA NPoBOAOB 1 Kabenei. MNonbiTka OTPEMOHTUPOBATb YCTPOMCTBO CAMOCTOATENBHO MOXKET BbI3BaTb PUCK MOPAXKEHNA SNEKTPUYECKM
TOKOM W noxapa. BHyTpeHHNe KoHAEHCATOPbl OCTAKTCA 3aPAMKEHHBIMI NOC/IE MOSIHOFO OTKJIYEHNA NMUTAHUSA



Y106blI CHU3UTH PUCK MOopa*XeHNA SJIEKTPUYECKMM TOKOM, Nnepen BblMNOJIHEHNEM TEXHUYECKOIro O6CJ1y)KI/IBaHI/IFI, YNCTKHN NN pa6OTbI Cc nmobbiMn

KOMMOHEHTaMW, NOAKMTOYEHHbIMW K UHBEPTOPY, OTCOEANHUTE NCTOYHNKN NepeMeHHOIro N NOCTOAHHOIO TOKa OT MHBEPTOPaA. I'IepeBo,u, yCTpOIhCTBa B ,u,emyprM
PEXUM HE CHUXaET 3TOT PUCK

3aszemnawownmn npoBoO4 MHBEPTOPa cneayeT NOAKMIUNTD K Lenn 3a3emMneHunaA

YCTPONCTBO HEOOXOAMMO 3aLLMLLATb OT MOMNAAAHUS AOXKAA, CHETA M NIOObIX XMAKOCTEN. DKCMyaTaLumsa BO BIAXKHOW Cpefie COKpaLlaeT CPOK CJTy»KObl JAHHOTO
n3penvia. Ha Koppo3suio, BbiI3BaHHYO MOBbILLEHHON BIAXXHOCTbI0, FAPaHTUIHbIE YCIOBUA HE PacnpOCTPaHATCA

Bo nsbexxaHue PUCKa KOPOTKNX 3aMblKaHNN npun MOHTake nnn pa60Te C 3TM o6opyn03aH|/|eM Bcerpa I/ICI'IOJ'Ib3yIZTe MHCTPYMEHTbI C N30JINPOBAHHbIMA
PYKOATKamMu

Mpu paboTe ¢ anekTpryeckum 060pyfoBaHEM CHMAWTE HOCKMble MeTaInyYecKme NpeaMeTbl, HanpruMep, KonbLia, bpacneTbl, OXXepenba 1 Yacbl 1 T.A.
3anpelyaetca BKJllouatb nHBepTOp B ceTb 220/380 BonbT 6€3 NOAKMI0UYEHHbIX aKKyMyNATOPOB
3anpeLyaeTca NogKNoYaTb MPOMbILLIEHHYIO CETb Ha BbIXOA UHBEPTOPA

Heobxoammo ctporo cobntogatb nonapHocTb nogknoveHnsa AKD K nHBepTopy. HeBepHOe nogknioueHre NPUBOAUT K BbIXOAY MHBEPTOPa U3 CTPOoA. PeMoHT
B J]AHHOM CJlyyae He OyaeT ABNAETCA rapaHTUAHbIM

3anpelyaeTca 3aMblKaTb BbIXOA MHBEPTOPA Ha COBCTBEHHDIN BXOS,
Heobxoanmo obecneunTtb rpo30BYyHO 3alUTY MHBEPTOPY, YUTO OCOOEHHO BaXXHO MPW MNOSIHOM aBTOHOMUM.
Heobxogumo cobniogatb TemnepaTypHbI PEXNM 1 BAAXKHOCTb MPW SKCMyaTauum

3anpeu.|,aeTcsq pa3mellatb MHBEPTOP B MblJIbHbIX MOMeELLEHNAX. Bbixog n3 CTPOA CUCTEMDI OXNaXAeHNA N BO3SMOXHO )/CTpOVICTBa B JdHHOM CJly4ae He 6y,u,eT
ABNATbCA FapaHTI/IVIHbIM cnyyaem

3anpeLlaeTca KCnosb30BaTb MHBEPTOP He MO HAa3HAYEHMIO, MPEBbILLATb PEKOMEHAOBAHHbIE MApAMETPbl SKCTyaTaLmm
AKB, ecnin oHV He repmMeTU3nPOBaHbl, HEOOXOAMMO pacrnofaraTbh B HEXKUTOM, MPOBETPUBAEMOM NMOMELLEHNM
Heobxoarmo orpaHnunTb 4OCTYN AETEN, >KUBOTHBIX N HEKBANMPMLIMPOBAHHOIO NepcoHana K nHeeptopy 1 AKb

OIrPAHUYEHWNA NMPU UCTOJIb3OBAHUN

A OMACHOCTb NMOPAXEHWUA SNEKTPUYECKUM TOKOM, B3PbIBA U1 AYTOBOI'O PA3PALA!

Crporo cobnioparite mepbl 3neKkTpobesonacHoCTK, paboTariTe B CpecTBax MHANBMAYANIbHOM 3aLLMTbl.

He ponyckawTe paboTy ycTponcTBa NoA HanpsaXeHnem CO CHATbIMU KPbILIKaMW.

YCTpOMCTBO NONTyYaeT NUTaHNE OT HECKONbKMX MCTOYHMKOB. [lepes CHATUEM KpbILLEK BbISIBUTE BCE UCTOYHUKM, OTKIIOUMTE UX, 3ab0NOKUPYITe, NOBECbTe
npeaynpexaaroLmne Tabnnukm 1 BblaepXKmTe ABYXMUHYTHYIO Nay3y AN1A pa3paga SNeKTpuyeckimx Lenen.

MNocne oTKNYeHUA aneKTpoNUTaHnA ybeamTechb B OTCYTCTBUN HaNpPAXKeHMA C MOMOLLbIO COOTBETCTBYIOLLIErO BOSIBTMETPA UM NPOOHKMKa.

CHyMUTe Yachl, KonbLa 1 Apyrne MmeTannanyeckmne npegmeTbl.

He ponyckainte 06pa3oBaHUA NCKP 1 OTKPLITOro niameHu B6n13m akkyMynAaTopHbix 6aTapei.

Ncnonb3yiite MHCTPYMEHTbI C M30AMPOBAHHBIMW PYKOATKAMU.

HapeBaliTe 3alUTHblE OUYKK, NEPYATKK 1 OOYBb.

He Knagute MHCTPYMEHTbI 1 Apyrne meTannnyeckue npegmeTbl Ha akKyMyNnATOPbI.
HecobniogeHune ykasaHHbIX TpeboBaHMI MOXKET NPMBECTU K CEPbe3HbIM TPaBMaM BMJIOTb [0 JIeTaJIbHOrO Ucxoda.



A ONACHOCTb BOCIJTAMEHEHUA!

Mepbl NpefoCTOPOXKHOCTH, CBA3aHHbIE C B3PbIBOOMACHOM ra3oBon Cpefon.
3710 060pYyAOBaHNE He MEET 3aLMTbl OT BOCMIaMeHeHNA. Bo n3bexxaHne noxapa nnuv B3pbiBa He YCTaHaBNMBalTe JaHHOE YCTPOWCTBO B MecTax, rae Tpebyetca
obopynoBaHMe, 3allMeHHOe OT BOCMIAMEHeHUA. 3anpelaeTca yCTaHOBKA Mpubopa B KaKUX-TMOO 3aMKHYTbIX HEMpPOBETPMBAEMbIX MPOCTPAHCTBAX,
cofepallee BeHTUIMPYeMble GaTapen WU NErkoBOCMIAMEHAIOWMECA BeLeCcTBa, TakKMe Kak, MPUPOAHbIA rasa, CKWKEHHbI HedpTAHON ras, napbl
6eH30na/6eH3nHa 1 T.4.
HecobntopgeHune ykasaHHbIX Tpeb0OBaHMI MOXET NPUBECTUN K CEPbe3HbIM TPaBMaM BMIOTb A0 NIETANIbHOTO NCX0[a, a TakXKe K NnoXapy.

A OrPAHUYEHNUA MNMPU NCMOJIb30OBAHUN

VlHBepTOp HE CepTI/I(I)I/ILI,I/IpOBaH OnAa NcnoJib3oBaHUA B CUCTEMaX XUn3HeobecneyeHnA n [pyroro meanumHCKOro O60pyp,OBaHI/IF| iz yCTpOIzCTB.

NHBepTOp OCHaLeH BHYTPEHHUMW YCTPOWCTBAMU MOAABMEHUA 3MEKTPOMArHUTHBIX MOMEX, HO MNPV HecoONoAeHMM NPaBMI MOHTaXa W 3SKCnyaTaumm
pagmMoyacToTHOe U3nyyeHne JaHHOro ObopyAOBaHMA MOXET CO3[aBaTb 3IeKTPOMArHWTHble MOMEXV PaguoCcBA3N. TeM He MeHee, Henb3A rapaHTMpoBaTb
OTCYTCTBME NMOMEX B KaXJOM KOHKpeTHOM cnyyae. Ecnu 310 o6opynoBaHme Bbi3biBAeT NMOMEXW 1A pagno UM TeNeBU3NOHHOIO Nprema, KOoTopble MOXKHO
BbIABUTb NyTem BKJlioueHuna v BblKnioueHunA ycTponcTaa, TO N0Nb30BaTeNo peKoMeHAYyeTCA MomnbITaTbCA YCTPAHUTb MOMEXU, MPUHAB CiegyoLme Mepbl:

* NI3MEHUTb OPUEHTALMIO UM PACNONOXKEHNE MPUEMHON aHTEHHDI;

* pa3HeCTN YyCTPONCTBO 1 NPUEMHIK Ha 6onbluee pacCcToAHME;

* NOAKIOUMTb YCTPONCTBO K APYron uenu NUTaHUA OTAENbHO OT NPYEMHMKA;

+ 06paTUTHLCA 32 MOMOLLBIO K MOCTABLUMKY UM KBandULMPOBAHHOMY CreLManmcTy No pagmno- Unmn TeneBrmsnoHHOMy 060pyaoBaHuIo.

BblIbOP MECTA J14 YCTAHOBKU NHBEPTOPA

Mpn BblIbOpe MecTa ANsA YCTaHOBKU WMHBEPTOpPA HEOOXOAMMO PYKOBOACTBOBATbLCA MpaBWMiaMy MOXKapHOW 6e30MmacHOCTVM M npaBufiaMn SKCnyaTaumm
311eKTPO06OPYAOBaAHNA U aKKYMYNATOPHbIX 6aTapen.

MHBepTOp HEOBXOANMO PACNONOKNTL ONMXKe K akKyMynATOpam 1 MCNOb30BaTb NPU 3TOM LUTATHblE MPOBOAHMKM 6onblioro ceyeHms. Ecnmn Heobxoanmbl 6onee
AJIVHHbIE MPOBOJA, TO MOXKHO 3aMEHUTDb LUTATHbIE, HA MPOBOAA 6ONbLUEro ceYeHNA (BO CKONbKO pa3 AIMHHEE, BO CTONBKO Xe pa3 6oblue ceyeHne NpoBoLOB),
HO He ANMHHee 3x MeTpoB. MNogpobHo cm. «[opAagok nogknoveHnsA». KabenbHble Tpaccbl JOMXKHbI ObITb Kak MOXHO 6onee KOPOTKMMU. [onoXuTenbHble 1
oTpuuatenbHble Kabenn AKB pekomeHayeTca NpoKiaabiBaTb pAgoM Apyr ¢ apyrom. Msberante obpasoBaHuA netenb Kabena. Pacnonaraite yCTpomMcTBO Kak
MOHO B65IVKe K aKKyMYNATOPHOMY NMOMELLEHMIO UK 6aTapenHoMy LiKady, Tak Bbl M36eXMTe JONOAHUTENbHO NaeHMA HANPsXKeHWA Ha NPOBOJAX.

NHBepTOp, 0CO6EHHO MOLLHbIE MOAENN, UMEIOT 3HAUUTENbHbIN BeC (80 60 Kr), N03TOMY HEO6X0AMMO 3TO YUMTbIBaTb NPY BbIGOpE MecTa Af1A YCTaHOBKMU.

MNepeHoCUTb MoLWHbIe Mogenu (0T 6 KBT) Heo6xoAMMO NpM yyacTUM He MeHee 2-X YenoBeK,
BO n3b6ekaHne nageHna npnbéopa unmv nonyvyeHus TpaBmbl.



NuBepTop MAT 1 akkymynaTopHble 6atapen (AKB) MOXKHO pacnonoXXuTb Ha CTeNaXKkax, eC/Iv OHY BblAep»KaT Bec Bcero obopynoBaHus.

B 3aropogHbix gomax uHBeptopbl 1 AKD uyacto pacnonaratoT B KOTeNbHbIX UAK noAsanax. IHorga BO3BOAATCA CTPOEHMA ANA MUHUINEKTPOCTaHUNN, Tae
yCTaHaBnmBatoT reHepatopbl, MAI n maccue AKB. B KBapTupax 1 Heb6ONbWNX fayYHbIX JOMMKax nHBepTopbl 1 AKB, ecriv OHM repmeTnYHbI, CTaBATCA faXe B
XWUNbIX MOMELLEHMAX, YaCcTO NOA NeCTHULEN Ha CamofeNbHbIX CTeNnaxax.

I'IpV| Bbl60pe MecTa anAa nHBepTopa He06XO,E|,I/IMO COGHIOp,aTb aliepywwmne npasuna:

1. ViHBepTOp fONXKeH ObITb YCTAaHOBMEH Ha TBEPAOW, HEroptoyen, BbliaeprKmBatoLLel Bec nprubopa 6e3 gedpopmanmy, ropraoHTanbHON NOBEPXHOCTY.

2. V36eratb KOHTAKTa C Bo,u,0|7| N APYTMMU XKUAKOCTAMMN.

3. BnaxkHOCTb OKpy»KatoLen cpefibl He foSKHa npeBbiLIaTh 95% (6e3 o6pa3osaHovm KOHAEeHcaTa).

4. PekomeHyeMbll TeMrepaTypHbIA pPeXkrM BHeELLHeW cpefbl oT -25 °C..+35C (npn 3TOM Hago umeTb B BUAY, YTO AKB BpeMeHHO TepAloT EMKOCTb Npu
oTpuLaTenbHbIX TeMnepaTypax).

5. 3anpewaerca 3akpbiBaTb BeHTUNALMOHHbIE OTBEPCTUA MHBepTOopa. PaccTosiHMe OT BEHTUNALVNOHHbIX OTBEPCTUIA A0 NPEnATCTBUA (CTeHbl) AOMKHO
6bITb He meHee 10 cm co BceX CTOPOH MHBepTopa.

6. 3anpeLlaeTca NCNosb30BaTb MHBEPTOP B MOMELLEHUAX C MblIbHOM B3BECHIO.

7. He ponyckaeTca nonagaHve B MHBEPTOP NOCTOPOHHUX NPEeAMETOB, a TakXKe HaCeKOMbIX.

8. Henb3a nomewarb nNpu6op Ha nerko BOCM/IaMeHAEMbIX NMOBEPXHOCTAX, Hanpumep, Ha KoBpax. Ecnim MAI Heo6xoaumo pacnonoXuTb Ha
AepeBAHHOM CTenaxke, To Heo6xoAMMOo NCNoNb30BaTb HEroplovyIo NPoKNaaKy (6onbue pasmepa MAI Ha 20 cm ¢ KaXK0M CTOPOHbI), HaNpumep, u3
TOHKOro nucra metasna. Oco6eHHO Ba)KHO, YTOOGbI He GbIIO0 Nerko Bo3ropaembix MatepuanoB pagom ¢ orBepctuamu MAM, Hanpumep, pagom c
BeHTUnATopamu. BaxxHo, uTo6bI BCe ropioune matepuanbl 6b11m Ha 6onbliom pacctoaHum ot MAT nnn N3onMpoBaHbl HErOpYMMIN MaTepuanammn
TakK, 4To6b1 MAI MOr nerko npoBeTpuBaTbhCA.

TPAHCNOPTUPOBKA MHBEPTOPA

Mpu TpaHCMOPTMPOBKe HEOOXOAMMO CObMOAATL NONOXKEHVE Nprbopa NPY TPAHCMOPTUPOBKE (BEPX/HI3), a TAKXKE He JOMYCKaTb ero nageHus (nspenve xpynkoe!). He
[OMyCKaTb NMonagaHna XUAKOCTeN Ha YMakoBKY U T.n. HeobxoaymMble 0603HauYeHWs Ana NpaBUIbHON TPAHCMOPTUPOBKM HaHECEHbI Ha YMAKOBKY.

A BHVMMAHWE! Ecnn nHBepTop TPaHCNOPTUPOBAJICA B YC/I0BUAX C HU3KON TeMMepaTypoil OKpY»KatoLLero Bo3ayxa, N ero BHeC/11 B TENsioe NomeLyeHune -
BKJlioueHune cnepgyeT nponsBoanTb He paHee Yem vepes 5 yacoB (Bpemsa Heobxofunmoe ansa ncnapeHus obpasytoLeroca KoHgeHcaTa)

BbIBOP MOLLHOCTU NHBEPTOPA MATT U EMKOCTIU AKB

Bbibop mowHocT MATT 3aBUCUT OT HEOOXOAVUMON ANINTENBHOCTU PAabOTbl B aBBTOHOMHOM PEXMME, TUMa U MOLLHOCTU Harpy3Ku.

B 3aBucumoctn ot émkoctn maccusa AKB nHBepTop 6yget nopgaepxmnBaTtb 6ecnepebonHOCTb paboTbl Bawwen cnctembl 6€3 HanMumMA NPOMBbILLIIEHHON CeTH
onpegeneHHoe Bpems. B Tabnuue «OprneHTpoBOYHOE BpeMsa paboTbl OT akKyMynATOpoB» (cM. TexHnueckne napameTtpbl MAT) ykazaHo Bpema paboTbl MATT
Ha pa3NNYHbIX Harpy3kax B 3aBUCMMOCTU OT CymmapHoln emkoctn 12B AKB npu nwobom mx nogknoueHun (nocnepoBaTefibHOM, NapaninenbHOM Wau
nocnenoBaTeNibHO-NapannenbHoOM, T.e. LOCTaTOYHO NPOCTO YMHOXUTb KonnuyectBo AKB Ha ux emKocTb). YTobbl AKB He CnnbHO NpocCaXxmBanucb U JOMro
CNYXWNKW, TOK pa3paga He gomxkeH npesbiwaTb, 0,4C ana kncnotHbix u 1C gna LiFePO, AKB. Hanpumep, ecnn yacto ncnonb3yeTca Harpy3ka 5kBT, To gna 48B
6noka 3TO paBHOCUNIbHO TOKY pa3psaga no AKB 5000Bt/ 48B=~100A. T.e. emkocTtb AKB ponxHa 6biTb He MeHbwe 100A/0,4C=250Au x 48B (te. 4
nocsniefoBaTeslbHO COeANHEHHbIX akKymynaTopa no 250Au x 12B) ana kucnotHbix AKB 1 100/1C=100Au x 48B gnsa LiFePO, AKB. Tun Harpy3ku Takxe BnvaeT
Ha BbI6Op MoLWHOCTY Npubopa. Ecnn Harpy3ka obuiero Tmna, To Hago BbIGMpPaTb MHBEPTOP TaK, YUTOObI MOLLHOCTb Harpy3Ky He BbIXOAMa 3@ HOMUHANbHYIO;
eCcnn cpefn Harpysok ecTb Hacocbl*, CBY neub, nasepHbii NpUHTEP U T.N., T.e. NPUOOPbLI C HONBLWNMUN NYCKOBLIMY TOKaMK, TO HEO6XOAMM 3anac MOLLHOCTK
MAT. Komnpeccopsbl, TpebytoT, Kak NpaBuio 5-Tu KpaTHOro 3anaca, Ana 6onee «TpyfaHbIX» Harpy3ok (XonoAwnbHMK) 3anac JOo/mKeH ObiTb ewé bonblue
(Hanpumep, ana 150BT xonoannbHMKa, HEOOXOAUM NHBEPTOP MOLLHOCTbIO He MeHee 1,3 KBT). MATT cnocobeH Bbigep»KrBaTb MMKOBYIO Neperpysky B 2 — 2,5
pa3a 6onblue cBOe HOMUHANbHOW MOLLHOCTM HECKOJIbKO CEKYHA, KOTOPble NO3BOJIAT BbINTU HAarpy3Ke Ha pabouni pexmm.

*[IpumeyaHue: yem 21y6xxe HAXO0UMCA CKBAXUHHbIU HAcoc (6e3 cucmembl NIAgHO20 NYcKa), mem 6osibLUe y He20 Nyckosas MowHocme. KoagpuyueHm ysenudeHus konebnemca om * 3 0o * 7 (0na enybuH 6onee 50m).



OBLLYII BAJL, PACTIOJIOKEHUE STIEMEHTOB YIIPABTIEHVIA U 11X HASHAUEHUE

Ha pucyHKax HuKe, npecTaBneH BHELWHNA BUA NPUOOPOB cnepeam 1 c3aan HaunHasa ¢ mogenn 9 KBT u Bbiwwe. Y mogenen ¢ MeHbLIeN MOLLHOCTbIO MEeTCA
AHaNOrMYHble 31eMeHTbl yNpaBieHNA C aHaNOrMYHbIMN HAANUCAMU U NOACHEHUAMMN.

PoseTku aons onepaTtmBHOro
Tymbnep BKIiouerus/BblKIioueHus MOAKMKYEHUA Harpysku, CeeTognogHble MHOUKaTopbI
CM. OrpaHUyeHue No MOLYHOCTH YKuakokpuctanuyeckuii MHAMKTOP pexuMoB paboTbl

MuhulK, Toneko ans mogenu DOMINATOR
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mniec O [DOMINAIOR | !
OFF BbIKn \
112 \
7] ,
> GRID
o O™ |/
I] 5 BATTERY |/
o AKB
= CHARGE START
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"I PROG
! T 3apag O cTaPT
| o o
ltl . /////_/.
|l ’ ///_’.
| - »
O HYBRID o[ o
l / //"'
| OUTPUT 220/230V MAX. LOAD 16A (3 kW) P - R8232 Tacc/BMS use
| BbIX. HAMPSHKEHME 220/2308 MAKC. HATPY3KA 16A (3KBT) - T p MPPT MAC/MAN
n" T ya \
1" P - 4 i -\_\
| . - P ",
ll > p Vs \\
| e p .
| - / ",
| e T /// N
| Pasbembl MUHUIK (4 USB + 1 LAN), - {_,..-""/ /// :.‘. PasbemM noaknoYyeHus \-\\
" Kronka 3APA[/BLIEOP -~ Knonka CTAPT/1 /" Pasbem nopta RS$232 | nononHuTenbHLIX ycTpoitcTe '\, Pasbem USB MAT

! Tonbko aAna moaenn DOMINATOR

PucyHok 1. BHewHuli 8ud uH8epmopa, 1uyesas CMopoHa



[aHHble o npubope,
€ro CepuitHbIil HoMep,

MOAenb, MOLHOCTb U T.4.

Homepa KOHTAKTOB KNemMmMHOW
KOMOAKW N X Ha3Ha4yeHue Kpr..UKa KNeMMHOR KOpOGKM
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vHBEPTOpA
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// /// / T
' / /
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°
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/
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SO\ .
AN Pa3bémbl
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* Tonbko ana mogeneii DOMINATOR, TITANATOR v npu6opos c onuueii «[nata pene yrnpasneHns reHepaTopoM CO BTOPbIM BXOLOM».

PucyHok 2. BHewHUU 8u0 uH8epmopa, 3a0HAsS CMOPOHA
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OCHOBHbIE PEXXUMbI PABOTbl MUHBEPTOPOB MATI
WHBEPTOP (TEHEPALINA)

PaccmoTpum BHauane paboty MAI 6e3 nogknoyeHVA BHEWHeN ceTu HanpskeHnem 220/230B. 3To OCHOBHOe Ha3HauyeHue npubopa M CAyXuT Ana
npeobpa3oBaHUA SHEPrUN, HAKOMIEHHON B akkymynaTtopax (AKB), B nepemeHHoe HanpsxxeHue 220/230B (nnmn 380/400B gna TpéxdasHbix cuctem ms 3-x
nHeeptopos mogenern MAIN HYBRID unn MATT DOMINATOR/TITANATOR) ana nutaHus notpebutenei.

BK/lioueHne MAIT Ha reHepauuio 220/230B pgocturaetca OJIMHHbBIM Ha)kaTnem Ha KHonky «CtapT». [pu 3Tom cBeToamop «Pexnm» 3aroputca 3eneHbiM
uBeToM. Ha knemmax «1» 1 «2» KneMMHOWN KOpobKK 1 po3eTkax «BbixogHoe HanpsaxkeHne 220/230B» noasutca nepeMeHHoe HanpsxxeHne 220/230B. Takoe xe
ANVHHOE HaXkaTue Ha KHonkKy «CtapT» BblKniouaet reHepauwnio MATT.

Ecnn cymmapHasa MOLHOCTb NOAKIIOYEHHbIX YCTPONCTB OyfeT npeBbllaTb MaKCMMasIbHYIO BbIXO4HYIO MOLLHOCTb B TeueHumn 5 cekyHA - MATT aBTomaTnyeckum
OTKNIOUNTCA Ha 8 ceKyHA (OyaeT 3ByyaTb BHYTpeHHU 3ymmep). lNocne storo MATT onATtb BKJllounTca Ha 5 cekyHf, 1 Tak fanee o ucteyeHus 6 NonbIToK, mocne
yero OTK/IOUNTCA OKOHuYaTenbHO. Ecnm neperpyska (NpeBbilweHe MakCUManbHOM MOLWHOCTY) AnnTca meHee 5 cekyHa — MATT He oTknounTca. Tem cambim
obecneumBaeTcA BO3MOXKHOCTb 3aMnycKa YCTPONCTB C OFPOMHbIMM NMYCKOBbLIMW TOKaMU (3TU TOKM MOTYT NPeBbILaTbh MakCMManbHbI Tok MATT). Mpu mowHoCTH
notpebneHna HarpysKn, HAMHOIO NPEBbILIALLEN MAKCMMATIbHYIO, CpaboTaeT 3alMTa OT KOPOTKOrO 3aMblKaHWA, KOTOPas Cpasy NPeKpaTuT reHepauuio, Ho,
Mo aHanornm C neperpysKomn, caenaeT 6 NOBTOPHbIX NOMbITOK 3anycka. Ecnn B TeueHne 10 MMH neperpysKku He MOBTOPANMCH, TO OTCYET Neperpy3ok 06HyNnTca
1 onATb OyaeT 6 NONbITOK PaboTbl Ha Neperpy3Kax Npu nx BO30OHOBIEHUN.

Mpu Harpy3skax 6onee 50% OT HOMWHaANbHOW WK, eCNN TemnepaTypa Ha 3NnemeHTax cTana Bbiwe +40°C, BKJlioualoTcA BHYTpEeHHME BEHTUNATOPbI
oxnaxpaeHus.

OTmMeTVMm, 4YTO NPU NOAKOYEHNN HATPY3KN MAKCMMANbHOW MOLIHOCTU, BbIXOAHOE HanpsKeHNe MOXeT OnyCTUTbCA HemMHOro Huxe 200B (a B HeKOTOpbIX
CJy4anx n eLé HMXKe, B 3aBUCMOCTI OT CTeNeHM pa3paaa akkyMynAaTOpHOWM 6aTapen 1 3anporpammmnpoBaHHoro pexuma «Gopma CurHanay).

Ecnn akkymynatop paspagunca Huxke 11B/22B/44B (3T HanpseHMA YCTAaHOBJMIEHbI MO YMOJIYAHUIO, HO MOXHO YCTaHOBWUTb COOCTBEHHblE MOPOTrK
HanpPAXKeHUA OTKIOUYEHNA akKKyMynAaTopa), To ceetogmon AKb HauHeT Muratb »KenTbiM LBETOM 1 3anuwnT 3ymmep, 3atem, yepes 1 muH, MAT BblKnouunTca.
Hanee MATI 6ygeT HaxoAUTLCA B pPeXMMe OXMAAHWA, MOKa UM HanpsXeHne Ha akKyMynATOPHbIX 6aTapeax BoccTaHoBMTCA Ao 12,5B/25B/50B (BHewwHen
noa3apAaKon, HanpumMep, OT CONIHeYHON GaTapen Unu BeTporeHepaTopa), Uau, Korga NnoABUTCA HanpsaxKeHne Ha Bxope 220/230B MATIT (ot cetn unn ot
reHepartopa). OTO cAenaHo AnA 3aWnTbl aKKyMyIATOpa OT MOMIHOMO Pa3pAfa, T.K. aKKYMYNIATOP MOXET BOCCTaHaBIMBATb HanpsAXeHne, MPUMEepPHO Ha OAVH
BOJIbT U fake 6onee, Nocne OTKYEHUA Harpy3Ku (B 3aBUCUMOCTM OT COOTHOLLEHWUA MOLLHOCTY Harpy3Km oTHOCUTENbHO éMKOoCT AKB).

Ecnn npocagka Hanps)keHMA Ha akkymynAtope Huxke 11B/22B/44B 6ypeT kKpaTkoBpemeHHoM (MeHee 1 MUHYTbI) — MAI He OTKNUNUTCA, YTO ONATb-TaKn
MO3BOJIAT 3aMyCTUTbCA YCTPOMCTBAM C 6ONbLIMMUN MYCKOBbIMK TOKamu. KpaTKoBpemMeHHOe MafieHne HanpsKeHna Ha akkymynatope (Huxke 11B/22B/44B)
ABNAETCA AOMYCTUMbIM 1 He MPUBOAWT K €ro nopue, T.K. 3a TaKOW KOPOTKMI MHTepBan BpemMeHn cynbdaTauma NacTUH akkyMynsaTopa nNpocTo He ycneet
npownsontn. Hanprmep, 06bIYHO B MOMEHT NycKa ABMraTena aBToMoOMNA B 3MMHUX YCNTOBUAX HaNPAXKeHMeE Ha akKyMynATope MoXKeT nafaTh Ao 7B (B TeueHne
HEeCKONbKMX CeKyHf).

MpumeyaHue: lNMpu nonHom paspsAaoe nonepemeHHO 8b1800aMcA 08a HanpsxeHus AKB. Co cmpenkoli HU3: mekyujee HanpsixeHue AKB ¢ npocadkol
nod mekywyio Hazpy3ky. bez cmpenku : HanpsaxeHue AKb komopoe 6ydem, eciu cHAMb HAzpy3Ky (m.e. Hanps»XeHue HA XOJ0CMOM XO0Y).
BoiknoyeHue 2eHepayuu 6ydem npoucxooume uMmeHHO no HanpsxeHuto AKb no XX m.e. 6e3 cmpenku.
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PEXXVM 3APAOA

MAT sBnAeTcs MOLHbIM MHOTOCTAaANNHbBIM 3apPsiAHbBIM YCTPOMCTBOM. MaKCUMasbHbI 3apAaaHbIi TOK, KOTOPbIN MoXeT o6ecneunTb MAI (ecniv KOHEYHO CeTb
B HOpMe, No3BonseT eMKocTb AKB 1 cOOTBETCTBYIOT HACTPOWKM TOKA 3apAaaa) pacCcunTbiBaeTCA Mo cepytollein popmyne:

Ona 128 mopgenen - Pmax*0,4/Uak6HoMUH (Kpome moaenu 2KBT - Pmax*0,3/Uak6HOMUH)

Ina octanbHbix Mmogenein - Pmax*0,5/Uak6HoOMUH.
Hanpumep, ana ycrpoincresa MAMN3kKBT (Pmax =3 kBT1), UakbHOMUH =24B:
3000BT1*0,5/24B=62A.

BK/lioueHne MATT B pexxum NpuHYaNTENbHOMO 3apaga, MPONCXOAUT ANMHHBIM (2 CeKYHbI) HaXaTneM Ha KHOMKy «3apagy». Ecnu ceTb B HOpMe 1 NpoLwnio Bpems
oxugaHua, To MATT BKJTiount pexknm 3apaga. Ecnv Bpema oxxnganua He nctekno, To Ha KW noasutca Hagnuco: «[1o 3apaga» n octaBleeca spems. Ecnm cetb
He cooTBeTCTBYeT XapakTepuctukam N0OCTa, TO ANMHHOE HaXaTuhe Ha KHOMKY «3apAa» Bbl30BET npeaynpexxaeHue «!I» n B MeHo ownboK 1 npegynpexxaeHui
MOXKHO 6yaeT npounTtaTb «HeT 220 ana 3apaga». Bpemsa oxupaaHua 3apaga nocne noasneHua cetn —20c. Ha npyHyautenbHbin 3apag MAT MOXKHO 3anycTuTtb
TOJNIbKO M3 peXxnma TpaHCALNK ceTn (ropuT CBETOANOA, «CETb»).

B cnyuae, ecnun HanpsxeHne Ha akkymynatope meHblue 12,5B/25B/50B (HanpaXeHMA MO YMOMYaHMIO, MOXHO YCTaHOBUTb COOCTBEHHble noporu) - MATT
aBTOMATMUECKU 3aMyCTUT PEXNM 3apAAKN (KOHEYHO, MPU HAaNNYnUn CETU 1 eCNIN PEXKMM 3apAga pa3peLleH).

Heobxoanmo MmeTb B BMAyY, YTO €C/IM 3anporpamMmMmnpoBaH PeXnM 3apsaga ManbiM TOKOM - OydepHbiii 3apag (no ymonyaHuio He BKJliouéH), To 3apag no
poctvxeHun 14,5B/29B/58B (nmbo 3anporpammumpoBaHHoro) HE 3akoHUMTCA, OH NnepengeT Ha Manblii TOK 1 6yeT B 3TOM peXkmme, MoKa He NPonageT CeTb.
BbInTn 13 pexnma 6ydpepHOro 3apsaga ManbiM TOKOM 1 MPOCTO M3 3apAga, MOXHO Haxkas ewe pa3 JJIMIHHO kHonky «3apag». Ecnun pexxum 6ydepHoro 3apsaga
He 3anporpaMMMpoOBaH, To No gocTmkeHnn 14,5B8/29B/58B (nnbo 3anporpaMMrMpoBaHHOIO) 3apAs OKOHUYMTCA.

Mpu 3apage akkymMynAaTOpoOB MUraeT CUHUN ceeToamnopg cetu (1 pas B 2 cek.). [pu nepexone Ha 6ydpepHbIn 3apad NOABUTCA CMMBON * (3Be3404Ka) Ha NaHenu
PKKW.

HanpsxeHne okoHYaHUA 3apaga 1 6ydepHOro 3apaga MOXXHO N3MEHUTb B HACTPOIKaX, M OHN COOTBETCTBYIOT 3HAUeHUAM Npu TemnepaType 20°C. PeanbHble
3HaYeHUA HaMNpPsXeHUsA OKOHYaHWA 3apsaga 1 bydepHoro 3apaga 3aBucat ot Temnepatypbl AKb. Temnepatypa AKB cHMMaeTcAa ¢ gatumka TemnepaTtypsl, B
cnlyyae ero OTCYTCTBUA TemnepaTypa cuuTtaetca pasBHoun 20°C. Koppekuumio no TemnepaType MOXHO OTKAuuTb B MoHuUTOpe MAPGui_.exe - onumsA
“Temp_On"Temnepatypa B MAI moxeT nepefaBaTbCA 1 C AOMONHUTENbHbBIX YCTPOWNCTB, Taknx Kak MPPT unn BMS (npoussopctea komnaHun «MUKPOAPT
[MPO»).

lMpumeyaHue.

1) Hanps»eHue 6ygepHoz0 pexxuma Yyepe3 cymku cHUxaemcs Ha 0,5/1/2B.

2) Ana numueevix AKb HanpsaeHue 6ycepHo20 pexxuma Yyepe3 Ccymku He U3sMeHsAemcs.

3) Tak»e onsa numueswbix AKB npu ompuyamesnbHbiXx memnepamypax 3apsa0 omkoyaemcs (6nokupyemcs).

lMpumeyaHue. PeanvHble 3Ha4YeHUA HanpsiXkeHue OKOHYAaHUs 3apAoda u 6ygepHozo 3apsada, c nonpaskoli HO memnepamypy, MOXHO hocMompemo 8
ma6no 3Ha4eHuli memnepamyp. lpu 3mom HanpsxxeHue 6yghepHo20 3apsada 6ydem o60o3Ha4vyeHo Kak «BUF», a yepe3 cymku Kak «B24».
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PEXXMM NCTOYHUKA BECNEPEBOMHOIO MUTAHMA (UBM)

JTOT peXnM ABNAETCA OCHOBHbLIM M OMUCBLIBAETCA 34eCb TOMIbKO MOTOMY, UTO ABAAETCA KOMOMHauMeln npeablaywmx pexrnmMoB (reHepaumn v 3apsaga) v
aBTOMATUYECKN OCYLLECTBAET Nepexos C CETU Ha reHepauuio 1 06paTHo, Npu HeobxoammocT, 3apsaxaeT AKB. Mpy AAMHHOM Ha)aTun Ha KHOMKY «CTapT»
MATI TpaHcnmnpyeT ceTb CO BXoAa Ha BbIxoA. Mpu Hannuunm cetn n, ecnn HanpakeHne Ha AKBb meHblue 12,5B/25B/50B (Hanpsa)keHMA NO YMOMYAHUIO, MOXKHO
yCTaHOBUTb cobcTBeHHbIe noporu), MAT HauHeT 3apsaxkatb AKB. Mo okoHuYaHun 3apaga, koraa HanpskeHne Ha AKB 6onblue 14,5B/29B/58B (HanpsaxkeHUA no
YMONYaHNIO, MOXXHO YCTaHOBUTb cobCcTBeHHble noporu), MAT neperfer Ha TPaHCNALMIO CETUM WX Ha 3apAad ManbiM TOKOM — OydepHbii 3apag (ecnm
3anporpamMmmnpoBaH NocnegHun).

Ecnn cetb nponana unu oHa 6onbwe 265B (nporpammupyetca) nnu mexblwe 120B (nporpammupyeTca), a Takxke, eCim YacToTa CeTu Bblla 3a npeaenbl
40 - 63 Iy (ponyckaeTcAa KpaTKOBpeMeHHas yacToTa B npegenax 35 — 75y ecnu B meHto MATT BbibpaHo, UTo Ha Bxoge reHepaTtop), MAT npeKkpalyaeT 3apag u
nepexoauT B pexum reHepauumn 220/230B ot AKB.

MpumeyaHue. Bpema nepexo0a ¢ 2eHepayuu HA mpaHcaayuio (nocse cmabunusayuu exoda) omcymcmeayem, npu nepexooe 4epe3 HOJIb CU2HAN
2eHepayuu noomeHsemcsa cemeabiM HanpsxeHuem. O6pamHbIli npoyecc 3aHUMaem spemMs nopsodKa 2-4Mc U C8A3dH ¢ onpedesieHUem cobbimus
«nponana cemb». [Ipoyecc onpeodesieHUa 00CMAMOYHO C/IOXHbIU U 3a8ucum om Hazpy3kKu, Hanpumep, 6e3 Hazpy3ku XX (Xonocmoui Xo0), anzopumm
NPUHYUNUAJILHO UHOU.

Kpome TOro, ecnu Ha BXxofie Hanps)XeHne oTANYaEeTCA OT CMHycoupanbHon Gpopmbl, a TeM 6onee nmeeT BUZ HaNnoXKeHHbIX nynbcauyui, MAIM moxeT
NPUHATb 3TN MCKa)KeHUA 3a cobbiTe «nponana ceTb». TakoOW cnyvyail BO3HMKaeT, Korga B KavyecTBe MPOMDILJIEHHON CeTU UCnosb3yeTca
6eH30/gn3enb/rasoBbili leHepaTop, 0CO6€HHO MaNOMOLLHbI HEM3BECTHOTro NpousBoauTensa. B atom cnyuyae B MeHI0 MOXKHO BbiCTaBUTb «Bxog 220
B»-> «b/[lnsleHepaTop». Anroputm 6yaeT HacTpoeH Ha paboTty c nnoxon ¢popmoii curHana. B Tom uncne 3a cuer «3arpy6neHumsa» peakuymm Ha
MMNybCHble NPOBaJibl HAaNpPsXXeHUsA, Nepexoa Ha reHepaLuio NpU Npona)<e HanpsXeHnA ¢ leHepaTopa MoXKeT AocTuraTb A0 8McC NoA HarpysKom n
A0 20mc Ha XX. Ecnn y Bac MOLLHDbIN KauecTBeHHbIn beH3o/Ansenb MleHepaTop, AnA o6ecneyeHnA GbICTPOro N KAYeCTBEHHOTO NepekniyeHus (2-4
Mmc) c leHepaTopa Ha reHepaLMio, MOXKHO OCTaBUTb OMLUIO N0 ymonyaHuio: «<Bxog 220B»->«lMpombiwneH CeTb».

Bpema aBTOHOMHOW paboTbl MAIl OT akKymynATOpHOW 6aTapen MOXHO onpegenuTb no Tabnuue «OpueHTMpoOBO4YHOe BpemA pab6oTbl oOT
akKkymynatopoB». Heo6xogumo oTmeTuTtb, YTO He peKomeHayeTcAa paspsKaTtb AKb Ttokom 6onee 0,4C (1C pna LiFePO,), a ecnn Harpyska
AonroBpemeHHas, To He 6onee 0,2C (0,5C gna LiFePO,). 1na npumepa, ecnu cpegHasa Harpy3ka 1kBT, To Tok anda 24B cuctembl 6yaet 1000B1/24B=~40A T.e.
emkocTb AKB pgomkHa 6biTb He meHee ~40A/0,2C=200Au x 24B (gBe nocnepoBaTtenibHble 6aHKkM 200A.4 x 12B). MNMpwu 3Tom ecnm 4Yacto noaknyvaeTcs,
HanpyMep, HaCOC MOLLHOCTbIO 2KBT, T NKoBbIN ToK 6yaeT 3000BT/24=~120A, B 3TOM C/lyyae, PEKOMEHAYETCA YBENNUNTb eMKOCTb 40 ~120A/0,4C=300Au x 24B.
MowHocTtb, Kotopyto MAIT MoOXeT TpaHCAMPOBATb, OrpaHMYeHa MOLUHOCTbIO CUNoBbIX 3nemeHToB MAI ©  COOTBETCTBYIOWMUM CETEBbIM
aBTOMaToM-npegoxpaHuTenem. lNostomy Harpyska, nogkntoyaemasa K MAI He gonKHa NpeBblaTb €ro MakCMMasbHYIO MOLWHOCTb Aa)e Npy NMTaHum oT
BHELLUHEro CeTeBOro HanpsaKeHus.

MPEOYMPEXIAEHWE! Mpn 6onblumx Tokax K3 (KopoTkoe 3ambiKaHre) MOryT 3a5MMnHYTb BHYTPEHHME KOHTaKTbl Nepekntovatowmnx Pene, uto npuseget MAI K
BbIxoZy 13 cTpos. MNoatomy nsberante K3 no Bbixogy, 0COGEHHO, e NOAKNI0YEHa CeTb.

MPEAYNPEXAEHWE! MimenTe B BMAy, uto MAT TONBKO NPOMYyCKaeT CeTb, YaCTUYHO GUNBLTPYA €€ OT «rPA3mn», HO He BbipaBHMBasA No HanpsaxeHwuto. Ecnn Bawa
CeTb He COOTBETCTBYET CTaHZAPTaM MM NMOCTOAHHO 3aHWXKeHa/3aBbllleHa, TO Mexay ceTbto 1 MAT, pekomeHayeTcA ycTaHOBKa CTabunmsatopa CeTeBoro
HanpaXxeHus.

B MAIT peanv3oBaHa noacTporka ¢pasbl. B pesynbraTte nepexof Ha ceTb Npu M0O60OM THMe Harpy3Ku NPONCXOAUT € Tou »e dpason. Mpun obpaTHOM nepexone C
ceTu Ha reHepauuio dpasa TakKe CMHXPOHM3MpPOBaHa. ITo obecneunBaeT nerkmi 1 ObICTPbIN Nepexop ¢ cetn Ha MATT n obpaTHo.

HononHumeneHele pexumsl pabomesl, makue kak IKO pexumesl, noOKayka cemu Pmax, npuHyoumesnbHas 2eHepayus, o2paHuyeHue MouHocmu nompebieHus
om cemu u m.0. 0NUCAHebI 8 C/1e0YIOUUX pa30esiax UHCMpPYKyuu u 6osee noOpobHoO 8 omoesibHoU 00KyMeHmMayuu Ha catime KOMNaHuu.
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n
- MOPAZOKMOAKTIOYEHUA
MpoBeaeHne 3a3eMneHns AnA BCero anekTpoobopynoBaHma
NHBepTop MAI (Npu CTauMOHApPHOW YCTaHOBKE) M BCe NPUOOPbI JO/MKHbI MMETb 3a3eMsieHne B CooTBeTCTBMM C [1Y3.
3azemneHune JOmKHO 6biTb eAnHO (BKNtoYasA WKadbl U CTENNaXu, C KOTOPbIMUA MOTYT MMETb KOHTaKT npubopbl), TO ecTb B

Pa3HbIX TOUKaxX coeAMHEHUA He AOOJIKHO BO3HMKATb NOTEHUWMaANOB WM TJIOXUX KOHTAKTOB. Crennaxu n metannuyeckme
KOHCTPYKLUUW, CONnpUKacaowmneca I'Ipl/I60pOM TaKXe HeO6XO,D,I/IMO 3a3eM/INTb.

r
B MVUHMMaNbHOM MCMOSTHEHNM 3a3eMAeHne (AN1A 3alKTbl OT HABOAOK) - 3TO METaNNMYECKUIA WTbIPb (OLMHKOBaHHaA Tpy6a, C 1
TONLWMHOW CTEHKN He MeHee 3,5 MM), BOUTbIN B 3eMito Ha 1,5-3M C NOAKNIOYEHHBIM K HEMY NMPOBOAHUKOM (TPagULNOHHO B i ‘r "
M30ALMN XKeNTOro LBeTa C 3e/IEHON NON0CoNn). E : \,'\
1 1
A MPEAYMPEMXOEHNE! MATT nmeet 2 TouKM NOAKNOYEHNA 3a3eMieHNA (Ha Koprnyce 1 B KneMMHowm Konogke). [ina Bawen M E 1
6e30MacHOCTM HAaCTOATENIbHO peKOMEeHAYeM NOAKIIoYaTh 3a3emsieHre K 06omm. ¥ E
1
TenekoMMyHVKaLMOHHOE 0O0pPYAOBaHNE, KOTOPOE UMEET CBOW aKKYMYNATOPbI, OObIYHO 3a3EMIEHO Ha «+» WU «—» ITUX :
aKKyMynaTopoB. T.k. MAT1 ranbBaHMYeCKM pa3BA3aH, OT «+» 1 «—» cBOUX BbIBOJOB AKB, To gonyctumo nogkntoyeHne MAI K v
TaKoMy TeNleKOMMYHUKaLNOHHOMY obopyaoBaHuio. icknioueHnem Asnsaetca pasbem RS232, npu ncnonb3oBaHUM KOTOPOro
HY>KHO NM60 NpefyCcCMOTPeTb rajibBaHNYeCKyto pa3BA3Ky, NMbo NogKkoyaTb K ycTponcTeam 6e3 3a3emneHus.
JTO TakXe Hago MMeTb B BUAY AnA Nobbix Apyrnx npubopos, KOTopble :
MOFYT noAknoyaTbca K 3asemneHHomy AKb. Hanpumep, 3apagHuku nnm
kKoHTponnepbl MPPT. OHN 8onXHbl 6bITb MO0 rafibBaHMUYECKUN pa3Bsi3aHbl, TN
NnMbo He NMEeTb CBA3M C 3a3eMJIeHNEM, HanpuMep, COSIHeYHble naHenn He | + 4 +% ok — & N —e +
LOMKHbI KacaTbCA 3a3emsieHua (Hanpumep, CO CTOMKOM B KOTOPOW | 55 i5 & _— _ o5 - &
[pacrnonoXeHbl CoNHeYHble 6aTapen 1 KOTopas B CBOD ovepelb CTOUT Ha 3emsie). e &
C=100 Ay C=100 A4 C=100 A4 C=100 Ay C=100 A4 C=100 A4
MNogrotoBka maccnsa AKB. = Q - - o = - o -
3anpeuwaetca BKJliouatb MATI 6e3 akkymynsaTopos! S e e
MPEOYMNPEXOEHME! Heobxoammo cTporo cobntoaaTb NOASPHOCTb
nogknioveHna AKBb K wuHBepTOopy. [axe KpaTKoBpemeHHoe a) 6)
HeBepHoe nogknoyeHne K AKb nprBoguT K BbIxody MHBepTOpa 13
CTpos. PEMOHT B JaHHOM Cilyyae He byaeT ABNAETCA rapaHTUNHBIM.
C6opka maccmBa AKB, puc. 3 ]
a) napannenbHoe coeguHeHune 2x AKB: 12B x 200 Ay
0) nocnepoBaTtenbHoe coeanHenme 2x AKb: 24B x 100 Ay + | o ¥ o | = . e "
B) nocnepoBaTtenbHO-NapannenbHoe coeagnHeHmne 4x AKB: 24B x 200 Av b ®
r) nocnepoBatenibHoe coeanHeHme 4x AKB: 48B x 100Ay e wd 128 128 128 128
Mpwn napannenbHom nogkntoveHnn AKb EMKoCT cKnagbiBatoTcA, C=100 Au =100 Au =T 00 o T e
a HaNpsXKeHne He MeHAeTCA (BapuaHTbl: a, B). - - ® - o - & S .
Mpwn nocnegosatensHoM nogkntoveHnn AKb EMKOCTb He n3meHAeTcs,

a HanNpAXXeHWA CKNaablBaloTCA (BapuaHTbl: 6, r).
MogpobHocTn B NpunoxeHum «Boibop n pabota AKB». 6) ) Pucyrok 3
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aKKYMyNIATOPbI 3a)KMMaMU TUMA <KPOKOAWIbI®, UCKIOUYEHNE - ManoMmolyHble 6noku Ha 12B meHee 2 KBT anA paboTtbl B MONEBbIX YCIOBUAX

f MPEOYNPEXOEHME! MAIT MOXeT BbIATA K3 CTPOSA, eciv Npu pabote npubopa otcoegmHutb AKB! MNMoatomy He pekomeHAyeTcsAs NOACOEAVHATb
HenocpencTBeHHo ¢ AKB pacnonoxeHHOM Ha aBToMobwue.

MPEOYMNPEXOEHWE!  3akpennate npoBoga or MAI kK knemmam AKB HeobxogyMo 0cCO6eHHO TuaTenbHo! PekomeHayem MpUMEHATb CneuranbHyo
TOKOMpPOBOZALLYH0 cMa3Ky. [Tnoxoe coeamHeHme ¢ knemmamm AKB MoXKeT nprBecTy K Bbixoay npubopa 13 ctpos! [Mpur nnoxom KoHTaKTe 6yayT pa3orpeBaTbca
MeCTa COeANHEHNA N NMPOBOAA, UTO MOXKET NPUBECTM K PACMJIAB/IEHMIO 1 3aMblKaHWIO MPOBOAOB, a TaKXKe K 60/bLUMM NOTePsM MOLLHOCTM.

Coeem!!! Bo usbexaHuu cunbHol UCKpbl nepeoe NoOK/IloYeHUe «+» KJleMMbl npoe8o0d, neped meM KAk ee 3aKpenums Ha 601m, MOXHO npou3secmu
Yyepe3 Heb6onbwoli pesucmop (Hanpumep, o6bI4YHYI0 Iamny HakanueaHus). Oco6eHHO cuNbHAas UCKpa eéo3Hukaem e 48B 6510kax: 8 3mom ciy4ae
pekomeHOyeM, ec/lu Hem pe3ucmopad, Nnocse0o08amesibHO KpAMKOBPeMeHHO KACambCA «+» KJIeMMbl Npo80o0d eHa4asne «+»12B nepeozo (om 3emsnu)
AKbB, nomom «+»24B emopozo AKb, «+»36B mpemeezo AKB u HakoHey «+»48B nocnedHezo AKb e 48B cesa3ke.

A MPEOYNPEXOEHNE! Mepemblukn mexay AKB Heobxoammo 3akpennaTb TwaTenbHo! PekomeHayeTca NpUMeEHATb TOKONPOBOAALLYIO CMa3KYy.

MPEOAYMNPEMAEHWME! 3anpeweHo wncnonb3oBaHWe aBTOMATUYECKOro BbIKAYATeNA WM MJaBKOM BCTaBKM MO nnHMM  AKB  MOLHOCTbIO
MeHee[BYXKpPaTHOWN MaKkcManbHoM mowHocT MATT (T.e. HaNnpaXKeHWe akKyMyNATOPHOWN COOPKM YMHOXAETCA Ha TOK CpabaTbiBaHMAABTOMATUYECKOTO
BbIK/IOYATENA NN MNABKOW BCTaBKW).
[nAa nepembluek pekoMmeHAyeM NPMMeHATb NPOBOAa CeYEHEM He MeHbLLE, YeM NPOBoAa OT MHBEPTOpaA.
Ecnn ectb Heo6x0AUMOCTb YANUHUTL NpoBofa K AKB, To MOXHO OTpe3aTb WwraTHble NpoBoaa B 10-15 cM oT Kopnyca U NpunasaTb Uy 06>kaTb cneLmanbHom
rMNb30W HOBBIN ANNHHBIN NpoBoa. Mpu yannHeHumn B 2 pa3sa (T.e. NpoBoja AIMHO B 2 MeTpa), Heo6XxoanMo NpoBoj BblibrpaTb ceueHrem B 2 pasa bonblue,
yem yctaHoBneHbl Ha MAT. Mpw yanuHeHun B 3 pa3a, 6patb npoBog B 3 pa3a 601bLINM CEYEHMEM, YEM LITATHBIN.

lMpumeyarue. MAI paccuumesigaem nadeHue HanpAxeHUA Ha nposodax K AKb 8 3asucumocmu om moKa u npou3sooum coomaeemcmayowyto KOppeKmuposky
HanpsaxeHus. Koppekyus npoucxodum u3 pac4éma mekyujezo mokda, u3gecmHebix cedeHuli Npo8oo0os 0714 Kaxoou modenu MAIT u ux cmaHOapmHouU OUH®GI.
JaHHsie 3Ha4eHus «<npedycmaHossieHbl» U He Mo2ym 6bimb U3MeHeHbl N0J16b308aMesIEM.

PekomeHngyem nogkntouatb Maccm AKB «no guaroHanu» K natocy ot neporo AKB B cOopKe, 1 K MUHYCY OT NOC/IefHEro.

MNpukpennte ckoTyem Ha cepeamHy opgHoro AKB pgatuuk TemnepaTtypbl M BCTaBbTe MPOBOA B pPa3beM MNOAKIIOYEHMA OOMNOMHUTENbHbIX YCTPONCTB
«Tak6/BMS/MPPT» cnepeawn kopnyca. na mogenn DOMINATOR/TITANATOR, fononHUTENbHO, TakoW »Ke pa3beM BbiBeeH C3aaun Kopnyca.

MPEOYNPEXOEHWE! 3anpewaetca HabupaTb maccs AKB 13 pasHbix akkymynAaTtopos! AKB fomKHbI 6bITb O4HOrO NPOV3BOANUTENA U OANHAKOBOIO TUMA,
cepuin, MapKUPOBKN, 1, B aeane, OAHON NapTUK, TO eCTb MAEHTUYHBIMI, NPUOBPETEHHBIMU B OAHO BPEMS.

MPEOYMNPEXOEHWIE! 3anpewaeTca coegnHaTtb MuHyc AKB ¢ 3a3emneHnem (co «wtbipém» BomuTom B 3emito). CoeguHaa mmnHyc AKB ¢ 3azemneHnem, Bol
co3paeTe 06paTHbLIN KOHTYP, KOTOPbIV MPUBOAUT K pa3paay akkyMyIATOPOB 1, B HEKOTOPbIX C/TyYasXx, BbIXody 13 CTPOA MHBEPTOpPA.

BH/MAHWE! Mepen MOHTaXOM CHUMKTE MeTanyimyeckmne ykpalleHua (0cobeHHO Lenoykn 1 bpacnetbl) n ybepute MeTaniMyeckmin UHCTPYMEHT Ha
Bpema MoHTaxka MaccuBa AKB. MNpu nonagaHum 3TMx npegmMeToB mexay knemmamm AKB no HMM nonget oueHb 60NbLIOK TOK, MeTass pacniaBuUTCA, U Bbl
MOXeTe MoNyUYNTb OYEHb CUSTbHbBIE OXOT.

BHMMAHWE! MpoBepbTe HanpsxeHue Ha Bawen cbopke AKB, ¢ nomouwbio BonbTMeTpa. 3anpewaeTtca nogkntoyatb MAI K maccuy AKB, ecnu
HanpsAXeHne Ha MacCMBe He COOTBETCTBYET HOMUHANIbHOMY HaMpPAXXeHNI0 MHBEpPTOpa.

BHUMAHWE! Mpwn nogknioyeHnmn K akkyMynaTopHbIM 6aTapeam MHBEPTOPA «13 KOPOOKK», Nnbo nocne gonroro otkntoueHna MAI ot AKb BO3MOXHO
MPOCKaKNBaHWA NCKPbI MeXXay noakntoyaemon knemmoin MAI n knemmon AKB - 3To NponcxoauT 3apag BHYTPeHHMX 6annacTHbIX eMKOCTEN.
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BXOO CETU 220B

oA3a  SEMIA - one

MogknioueHne K IJ1EKTPOCETU

nosToMy nepes Hauvanom paboT HeobxoaAMMO 06ecTounTb BCe BXOAHble uenu. OTCYTCTBME HaMPAXXEHW Ha

f BH/IMAHWE! Mpn paboTe C BbICOKMMM HAMPAXEHUAMUN CYLLECTBYIOT PUCK MOPAKEHUA SNEeKTPUYECKUM TOKOM,
NPOBOAHMKax He0OX0AMMO KOHTPONNPOBATb Nepes Havanom paboT cneumanbHbIMU MPOBHUKaMU.

Mogenu go 3 KBT He MmeloT pacnpenennTenbHON KOPOOKM 1 BbIXOA Ha Harpy3Ky OCYLLeCTBAETCA TONbKO C MOMOLLbIO
po3eTok. Bxog cetn 220/230B, B Takmx npnbopax OCyLlecTBAAETCA C MOMOLLb CTaHAAPTHOrO KOMMbIOTEPHOrO Kabens

NUTAHUA (BXOAUT B KOMMJIEKT NOCTAaBKM NprbopoB A0 3 KBT, ¢ ceueHnem xun He meHee 0,75 MM2), CM. puc. 4. PucyHok 4. Bxod cemu npu6opos
MOWHOCMbI0 00 3 KBm

BH/IMAHWE! Heobxogumo ctporo cobniogatb ¢pasmpoBKky npnbopos. HecobniogeHre npaBuibHOCTU NOAKAOYEHMA Gasbl, HENTPanu, 3eMN MOXeT
NpUBECTU K HEBEPHOW paboTe 060pyf0BaHMA UM BbIXOAY €ro 13 CTPOA.

B cnyuae ecnn npubop bygeTr mcnonb3o- PHASELUTPUT 20 o 33
BaTbCA CTaLMOHaPHO (3TO, KaK NpaBuIo, BCe MowHocTb PekomeHayemoe BbIXOZ] ®A3A NBE;JxToR An-lfsm?JATdT :QoEai':;S !

60pa, KBT | ceyeHue nposoaa, Mm - -«
NPrGOoPbI MOLHOCTLIO OT 3 KBT), Heobxoau- npunoopa, ’
MO CHATb KPbIWKY C pacnpenenutenbHomn 3 25
(kneMMHoW) KOpoOKM Ha 3aAHel naHenu !
npubopa, cm. puc.5. |

4,5 2,5 1 @
Mopgknioyaemble nNpoBoAa HeobxoaAMMO

|

NPOBOANTb Yepe3 pPe3nHOBbIE MaHXeTb, 6 4 2 e
npeaBapuTeNnbHO CAENaB B HUX OTBEPCTUA
noa Heobxogumbln Kabenb. Heobxoanmo 9 6 3 @'
TWaTeNIbHO 3aTArMBaTb MNPOBOAHMKA B 4 6
KNeMMHUKaX, a Noc/ie MOHTa»Ka YCTaHOBUTb |
‘ y 15 10 ®| |®
PbILWKY Ha ee MmecTo. Huxe npuBeaeHa
npumepHaa cxema nogknodeHns MAM K 5 @I
BXOHbIM/BbIXOAHbIM ceTsim 220/2308B: 20 16

HeobxoanMo OTMeTUTb, YTO KOHTAKT 4 nopgkntoueH Tonbko B mogensax DOMINATOR/TITANATOR u
NCNONb3yeTcA ANA NOAKNIOYEHNA reHepaTopa Unn BTopor pesepBHo ¢asbl 220/230B, nogpobHee

CM. B COOTBETCTBYHOLWEM pa3fene. B ocTanbHbIX mMmoenAax He NCrnosib3yeTcA. 4 5 6
SECOND PHASE INPUT NEUTRALv INPUT GROUND
PucyHok 5. KnemmHas kos109ka npubopos MowHoCmeto om 3 KBm. BXO[ 2-N ®A3bl (DOMINATOR)  BXOA HEUTPANA 3EMIIA

NOAKNOYAOTCA B TePMIKHAJIbl C COOTBETCTBYOLWMMM HaANMNCAMX Ha KOpnyce NHBEPTOpPa. HEBepHOG noaKno4YeHne MOXET NPUBECTUN K OYEHb CEPbE3HbIM

nocneacTBMsMm, Bbixogy v3 ctpost MATT, Harpy3ok (MoTpebuTeneit), a Takke K BO3HNKHOBEHMIO MOXapa, B CIeACTBUN KOPOTKOTO 3aMblKaHWS.
Tak»e HeobxoaVMO MPaBUIbHO NMOAKNOUMTD 3a3eMiIeHME B TOM UKMcTie K Kopnycy (prc2) npubopa.

: BH/IMAHWE! Crporo cobntogarite Ha3HaueHne Knemm B KIEMMHO KOpoOKe Ha 3aaHel naHenu nieeptopa MAIT. 3emns, HenTpanb, ¢pa3a Bxoaa, $asa Bbixoga
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BKJTioueHne MAT 6e3 Harpy3Kku 1 yCTaHOBKA OCHOBHbIX MapaMeTpoB Yepe3 meHto MATT

Tymbnep BKJTioueHna MATT nepesectu B nonoxeHue BKJI. 3awmTHbI aBTOMaT-NnpeaoxpaHnTenb no Bxoay cetn 220/230B noka He BKJTouaTtb.
C nomolbto KHOMOK «3apag» 1 «CTapT» BBECTU TUN N EMKOCTb Bawero maccna AKB (cm. pasgen «BbIBOP NMAPAMETPOB»). 3atem nogkntoumTte He6onbLUYyto
Harpy3Ky ana NpoBepKY pexnma reHepauunm (Hanprmep, HaCTONbHY namny).

YcTaHOBKa MapamMeTpoB cUcTeMbl cneunduyuHbix ana Bawen cutyaumn. (cm. «BbIBOP MAPAMETPOB»)

MapameTtpbl AKB, BbIGOP OCHOBHbIX peXXMMOB PaboTbl, IKO pexkmm, pexxumbl yBeNMYEHNA MOLLHOCTK, BbIOOP HeCTaHAAPTHLIX MOPOroB Hanps»KeHW Ballen
cetTn nnm cneynduyeckre napameTpbl TOKoB 3apaaoB Bawmx AKB, Bbl moxeTe HacTpouTb yepe3 meHto MATT, nn6o yepes MO MOHUTOPUHIA U HACTPONKK
napameTpos (cm. «<BbIBOP MAPAMETPOBY).

MNoaknioveHne HarpysKu

Mogenu MAI go 3kBT nogknioyaloTca K Harpyske 220/230B ¢ nomoLblo pO3eTOK, PacnoioXKeHHbIX Ha NnueBor NaHenu npubopa. Mpn nogknoyeHn
Heobxoammo cobniogatb GpasHOCTb (da3a 1 HyNb NUTaKOLWEN NeKTPOCeTN AOMKHA coBMafaTth C $a3om N HyNEM Ha po3eTKe MHBEPTOPA, Ha Kopnyce eCcTb
COOTBETCTBYIOWAA MapKUpoBKa). pubopbl mMowHocTbio OT 3 KBT nogkntouatotca Harpyske 220/230B ¢ momouibio KNeMMHOW KOPOOKM, KoTopas
pacnonioXeHa Ha 3agHel naHenn npnbopa, cm. puc.5s.

BH/MAHWE! Ha BbixogHyto po3eTKy BHYTpU Npubopa yCTaHOBMEH NIAaBKUI NpefoxpaHuTens. Ecnn npesbicnTb MOLWHOCTL 3KBT, TO npegoxpaHutens
cropuT. Ero 3ameHa B 60nblINHCTBE Mogenel nHBepTtopa MAI BO3MOXKHa B HalleM CEPBUCHOM LIEHTPE, OAHAKO AaHHbIN cilyyal He ByaeT ABNATbCA
rapaHTUHbIM.

BKJTioueHne nopaum 220/230B Ha MAT

Ina storo BKJTiounTte aBTOMaTUUeCKUI BbiKNoUyaTenb (NpegoxpaHnTenb) B nonoxeHne BKJTtoueHo (1).
Tymbnep n/vunv aBTOoMaTUYECKUIA BbIK/toYaTeNlb/MPeaoXpaHnTeNlb MOFYT HaXOAUTCA, B 3aBUCUMOCTM OT UCMONHEHNA UKW TUMNa Kopnyca, TMbo Ha 3agHen,
nnbo Ha nepeaHern naHenyn MATI.

«CrapT» (Tem cambiMm BblKntouns reHepauuio 220/230B MAI-om ot AKB), a 3atem Tym6nep MATT. [Mocne yero moxHo oTkntounts MAIT OT NpoBOAOB CeTU

f BHUMAHWE! Ona otkntoueHna MAI Heobxogmmo BblKnounTtb aBToMaTnuecknii Bbikntouatenb (MpefoxpaHuTenb) CeTu (€CNM OHa eCTb), HaXkaTb KHOMKY
(NpeaBapuTeNbHO OTKITIOUNB aBTOMAT B LLUMTKE) 1, 3aTeM, OT Knemm AKB.

BH/MAHWE! BKJTioueHre MATT Heobxoamnmo npon3BoanTs B 06paTHOM nopagke. Hu B koem cnyyae He nogkIoyainTe ceTeBble nposoga ¢ 220/230B K
MAT HaxogALweMyca B pexunme reHepaummy 220/230B. bygbte BHUMaTeNbHbI NPY NOAKYEHNN NPOBOAOB — COeauHANTe dasy 1 HenTpasnb (HOMb) B
COOTBETCTBMY C MapKMPOBKOW Ha Kopnyce MATI.



N 3awuTon,

MogpobHasa cxema nogkniwyeHua MAM. Heobxopumo npasBunbHO noaknwyuTb MAM. Mpeanaraem Hauvbonee 3aWMWEHHYI CXeMy MOAKNWYEHWA, C AOMNONHUTENbHO

Heobxoaumomn npu nNoJHOM aBTOHOMHOM MUTaHWUWK, 0cobeHHO, ecnu BO3MOXeH 3apAag OT MUHUINEKTPOCTaHUuuu.
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~ OB3OPTIAHE/IMYMIPABTIEHUA. MEHIOXKA
123456 7

MNpocmoTp pexumoB pabotel MAI 1 M3MeHeHMe NapaMeTPOB HACTPOEK

ocyulectBiseTca ¢ nomoubio MKW (KMaKOKpUCTananyeckoro MHAMKaTopa).
KK vimeeT 2 cTpoku no 16 cumBonoB B Kaxgon. CywiecTByeT ABa pexrma
paboTbl KKU: pexxrm MHANKaLUN 1 PEXM HAaCTPOWKIM MAapaMeTPOB C MOMOLLbHO

MeHIO0.

B pexxnme nHAanKaumm BEPXHAA CTPOKa OToOOparkaeT 8 NapamMeTpoB, HUXKHAA 3.
BepxHsia ctpoka MKW oTobpakaeT pexxnmbl, olwmnbKn (noasnaeTcs 3Hak «») n
coctoAHne AKB, HMKHAA CTpOKa - 3HauyeHue HanpsaxeHusa Ha Bbixoge MATII,
MOLLHOCTb Harpysku, 4actoTy reHepauuu, OWWOKM W npepynpexpeHna u

[ONONHUTENbHbIE NapameTpbl (Hanpumep, o paboTte B pexumax KO n 1.4.). B
Tabnvue HMXe NprBeLEeHbl BCe BO3MOXKHbIE CMMBOJIbI, OTOOpaKatowmeca npu 9 10
paboTe npubopa:

20
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PucyHok 6. iHoukayusa Ha XKW

Mosnumna Ha KU Cumson OnucaHue 1 napameTpbl:
[N}
. NHBepTOp BblKAtoyeH, He reHepupyeT U He TpaHCAupyeT CeTb
| NHBepTop BK/ltoUeEH - BepTUKaANbHbIV cToNbeL, U3 4 AYeeK NonepeMeHHO MUratoLLmii ¢ 6yKBoM
COOTBETCTBYIOLLETO peXknMma reHepaumm (bopmbl curHana) *
1
n Mpeun3noHHbIN CUHYC
o ONTUMaNbHbIN CUHYC
* NoapobHO 3TK peXkMmbl paboTbl onucaHbl Aanee B rase Bbibop MapameTpos
L HeT coeauHeHua (nyctoi cumson)
2 b MoAKNOYEH KOMMbIOTEP
C MoakntoueH CAI
- OWwnBKK: HET OLWIMBOK AW NpeaynpexaeHUi (MyCcTon CMMBO)
! Mwuraet - BOSHUKAN OLWMOKM UK NpeaynperaeHuns (MOCMOTPEeTb OLIMOKM MOXKHO B MEHIO CMMCKA TEKYLLMX NpeaynpexaeHui
3 WU OWNBOK)
1 MuraeT KonuyectBOM OLWMBOK WAM NpeaynpexaeHnin (NocmoTpeTb OWMUOKM MOXKHO B MEHIO CNUCKA TEeKyLLUX

npeaynpexaeHnin uam owmnbok)




] CoCTOAHWE CETU: Ha BbIXOA HMYEro He nocTynaeT (MycTon cMmBon)
-
L leHepauma 220/230B ot AKB
4 MponyckaeT (TpaHCAMPYET) NPOMbILLNEHHYIO CETb (MM HanpAXeHWe reHepaTopa) Ha BbIXOS,
-
a MwuraeT (1 pas B cekyHAy): Ha Bxoae ecTb ceTb, HO MAT eé He NponycKaeT Ha BbIXoA (Hanpyimep BblKAoueHHbIN pexkmm)
MeHseT KapTUHKY Ha «leHepauuto» 1 0bpaTHo: IKO perkMm NoaKavyku
1wvnmn 2 Mpwn BK/TtoueHHOM BTOPOM BXOZe, NOKa3blBaeT HOMep aKTUBHOIO BXOA4a
| CocTtosiHne AKB: HOpManbHO 3apsarKEHHbI MaccuB
[ | 3anonHEeHHbIM NPAMOYro/IbHMK 03HaYaeT, YTo HanpsaxeHneHa AKB Bbile MaKcMmaabHOrO
5 anaan AHMMaUMA: 3anonHaeTcA - naet 3apag AKB, ecaun 3anosHeHMe NAET CO 3HAYKa NYCTOM BaTapen - TOK 3apsaaa HayvanbHbIN, ecan
C cepeamHbl - TOK 3apAfa KOHEYHbI, eCin MUraeT NoCAeAHUA PaspAaAs, - nAeT Noa3apas MalibiM TOKOM.
aoaan KonnyecTBo 3an0NHEHHbIX AYeeK COOTBeTCTBYeT HanpaxeHuto AKb
* Muraert - pexum noaJepskaHua 3apsaga MasblM TOKOM oKosio Unoddepxc3ap (13,2B/26,4B/52,8B 3aBoackue) - 6ypepHblit
PEXUM.
6 * l MonepeMeHHO 3Be3404YKa M CTpesika BHWU3: yepe3 24 4. bydepHOro 3apaga HanpsxkeHwe Unoddepi3ap NOHU3UAOCL Ha
1B/2B/ 4B
3/4 MwuraeT - pexxum gosapaga
7 umbpsl, B l
3HauyeHune HanpaxeHue Ha AKB. Ecin cnpaBa noABAAeTca 4, TO 3HaYeHMe NOoKasbiBaeT NPOCaAKY HanpAXKeHUA OTHOCUTENBHO
cpeaHero (noaBnseTcs Npu HanpsXeHUsax 6IM3KMUX K NoSIHOMY pa3psaay).
8 umopbl, A |3HayeHne ToKa no AnMHMK AKB (co 3HaKOM «+» ecnu naet 3apss)
9 umdpsbl, B 3HayeHMne Hanpa)keHua Ha Bbixoge MAI npu reHepauMm WAKM 3HAYEHMe HanpaXKeHua Ha Bxoge MAI npu
TpaHcnaummn cetn (ecnm MAN BblKntoyeH, To MUraeT 3HauyeHMe Hanps»KeHUsa Ha BXode CceTu)
10 Undpbl, kW | MowHocTb noTpebaeHns (¢ yueTom molLHOCTM noTpebnsemort MAM ans 3apaga AKB) kBT
11 Undpsbl, Ny |YacToTa reHepaumm nam 4actota TPaHCAMPYEMOW ceTh
9,10, 11 B mogensax Hybrid 1 DOMINATOR /TITANATOR B HUXHel CTPOKe, nNpu Hannummn noaxavku ot AKB B cetb 220 /230 B, 6yaet oTtobparkaTbea

OT noTpebsieHMe CeTU M CO 3HAKOM «+» MOLLHOCTb NogKavyku ot AKB.
HWKHAA CTPOKa TaKKe oTobparkaeT MHPOpMaLMIo O neperpyskax n npobaemax (cm. OWNMOKM, HEUMCMPABHOCTU U NpeaynpeXxaeHns).

* HoBble CMMBO/1bl MOTYT NOABAATLCA Noc/ae nNpolwmnBku MAT HoBellwel Bepcueit MO
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MapameTpbl paboTbl MHBepTOpa MAI BBOAATCA ABYMA KHOoNKamu (3APAL n CTAPT), pacnonoxeHHbiMu nog XKKU.
Y KHOMOK eCTb [1Ba peXnma HaxkaTua - KopoTkoe HaxkaTtue 0.5 cek (panee KOPOTKO) n gnnHHoe HaxkaTue 6onee 1 cek
(nanee AJIMHHO). Mpw BblKntoueHHon noacseTke MKW aKkpaHa, nepBoe Haxkatue noboi KHonkn BKJliouaeT Tonbko

 BbISOPTIAPAMETPOB

noaceeTKy »KKM 1 He BbINONHAET CBOKO QyHKLMIO.
Hap kHonkamun pacnonoeHbl Hagnucy 3APAL v CTAPT. Huxe B Tabnuue onmcaHbl BapuaHTbl HaXaTuin KHOMOK

CETb

AKB

o

3APAL  CTAPT
PEXHM

BbIEOP 1
POr

ynpasJieHUA.
CTAPT IMHHO KHonka CTAPT BK/lioyaeT u BblKntouaeT reHepaumio 220/230B oT MHBepTOpa MNpW OTCYTCTBUM ceTu uau BKJ/lrouaet/
BbIK/toyaeT TpaHCAALMIO CEeTU NMpU ee NPUCyTCTBUN
3APAA AJ/IUHHO B peskume TpaHcaauum cetu/3apaga kHonka 3APAA ONNMMHHO BK/liouaet/BblKatouaeT npuHyauTenbHbii 3apas AKB.
B pexkmMme MHOMKALMU MOMXKHO 3aNTU:
B Tabno cnucka Tekywmx npeaynpexaeHnin unm ownbok (B cnydae | CTAPT KOPOTKO - anctatb NnpeaynpeskaeHuns
MX NPUCYTCTBUSA, NPU 3TOM B F1aBHOM MeHto byaeT murate cumeon! | 3APAL KOPOTKO - nepexog, B Tabso TemnepaTyp
3APS/1 KOPOTKO WKW CTaTUCTUKKN noTpebneHuns ot cetn n AKB B KBTY CTAPT OJIMHHO - c6poc CTaTUCTMKM
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B Tab6s10 3HaYeHU TemnepaTyp akkymynatTopa - AK6_T, paduamopa —
PadT, mpaHcpopmamopa — TopT (He 80 8cex modensx) u 3HavyeHuli
HanpAXeHUs OKOHYaHUA 3apAada - UMax u 6ygepHo20 HanpaxeHUs
— Ubufc yuemom nonpasku 3a cvem memnepamypeol AKB.

3APAL KOPOTKO - Bbix0O4, B peXXMM MHAMKALMN

3APAA O/TUHHO + CTAPT AJ/IMHHO

Mepexog B MeHO U pexum nporpammupoBaHuns MAI, roe cHavyana HeobxogMmo BblIOPaTb MOAMEHIO, B HEM HYXHbI Bam
3aTeM U3MEHUTb €r0 U COXPaHUTDL (TaKXKe MOXKHO MCMNO/Ib30BaTh 4/1A BbIX0OAa U3 pexMma NporpammMmmMpoBaHms):

CTAPT KOPOTKO

HaBuraumMa no MeHI MpOorpaMMMUPOBaHNA, CMELLEHUE
BNpaBo No napameTtpy u3 undp uam nepebop BapuaHTOB
napametpa

3APAA KOPOTKO

YBenMueHne 3HayeHus napameTtpa, AM6O Hasurauma no
MEH!0 nporpaMmmnpoBaHna (umcna MEHSIOTCA
nocnegosatesibHO OT 0 A0 9; YMEHbLIWTL 3HAYEHME MOXKHO
NMPOKPYTKOM MNOMHOTO LMKAa)

Bxog B penakTnposaHme, BbiIXo4 U3 pPeaaKTUpoBaHUA C

SAPAA AMHHO 3anucbio napameTpa B namatb MAT
CTAPT AJ/IMHHO Bosspar 3aBOACKOrO napametpa (B pexnme
peaaKkTMpoBaHus)

Hawurauua no meHto MATI, noruka 3axofa 1 BbixoAa U3 MeHio eAnHoo6pa3Ha No BceMy NHTEPPENCY N MHTYUTMBHO NMOHATHA.
MPEAYMNPEXOEHWE! MomHUTe, 4TO HabpaHHbIN NapamMeTp HeOOXOAMMO B KOHLe coXpaHUTb B NamATn MATT HaxkaB 3APAL JJTMHHO.




- TIOAKATATIOTVIMEHIO XK

- FfeHepauua MAN

- 6/0un3.feHep./BMS  MPPT
- CeTb/dHepraKkoHom

- NapameTtpbl AKB Mpu 3apaae
- Bon. PENE (DOMINATOR

/TITANATOR)
- Apyrue Onuun

NHBepTop MAI M3HaYanbHO HacCTpoeH Ha paboTy B cTaHAApPTHOM pexume. [na npasuabHoM paboTtbl npubopa HeobxoaMMO
BbICTaBUTb EMKOCTb Bawwux AKB, utobbl 3apsag Bawwux AKB npoucxoaun KoppekTHo. JononHutenbHo, B8 MAIM-e peannsoBaHbl
MHOTMe CneunanmnsnpoBaHHble PeXMMbI U UX HACTPOMKM, KOTOPbIe MOXKHO KOPPEKTMPOBaTb Yepes meHto MAT, anbo ncnonbsys MO
ONA HACTPOMKN U MOHUTOPUHTa.

lMpumeyaHue. Hekomopsie NyHKMbl MeHI0 CMaHo8AMcA 00CMyrHbl MOsbKO rpu 8blibope onpedesneHHO20 napamempa uau
pexcuma pabomel. Hekomopesie nyHKmMeol MmeH0 00CmyrnHbl MosbKo 0414 onpedeneHHol modenu MATI. Hosble nyHKMbI MeHO Mmo2ym
B803HUKAMb nocse o6HosneHus npouwiusku MATI. Bce Huxce onucaHHble napamempsi cripasedsiusbl MosabKo 014 npowiusku MAT
sep. 24.4 u sbiwe.

- FfeHepauua MAN

Hasuzayus:w3APAL ANUHHO + CTAPT OJIMHHO, npokpymka meHro KHonkoliwCTAPT KOPOTKO do leHepauma MAN, 3aiimu 8 noomeHro kHonkolw3APAL OJIMHHO
Hasueayus 6 noomeHto TeHepaumna MAN: npokpymrka meHto KHorkolw CTAPT KOPOTKO do ®opma CurHana, Hauame pedakmuposaHue napamempaw3APAL,
DNWHHO, npokpymka 3HaueHuli napamempaw CTAPT KOPOTKO, 3anuce 6 namame MAMwe3APAL OJIMHHO, npoxkpymka meHro CTAPT KOPOTKO do Bblxog B

rnasHoe meH1o,'™ 3APAA OJIMHHO 0614 8bixo0a 8 rnaBHOE MEHIO
Hasueayus no ocmassHbIM MoOMeH0 NO aHaN0rMK C BbllleyKa3aHHbIM NPUMEPOM.

®opma CuzHana *

OnmumasbHbIl CUHYC - 0becneynBaeT OTKNOHeHMEe GopMbl CMHYca He 6onee 5% BNNOTb A0 NaZeHUA HaNPAXKEHUs 40

OnmumassHslIl cuHyc (Mo ymon4aHuro) 200B. Janee nopnepKunBaeT ypoBeHb HanpsaxeHua Ha 200B npu oTkAoHeHUN dopmbl cnHyca ao 20%, obecneymsas

Mpeyu3uoHHbIl cUuHyc

NOAKAOYEHME MaKCMMa/lbHbIX Harpy3oKk npu nafgeHuu HanpaxeHua (npu 3apaskeHHbix AKB) Huke 200B.
PekomeHayem UCNo/sib30BaTb AaHHbIN PEXKUM.

B coBpemeHHbIX MOAEeNAX BbIXOAHOE HanpAXKeHUe MOXKeT ynacTb HuxKe 200B To/IbKO NMpu NOAHOCTBIO Pa3pAXKEeHHbIX
AKB 1 Ha MaKcMmanbHOM HarpyskKe.

Mpeyu3uoHHbIl CcuHyc - OTKNAOHeHWe ¢opmMbl CMHyca He 6onee 1%. MogxoAuT Npubopam, KOTOPbIM KPUTUYHO
KauyecTBO CMHYCa BXOAHOrO CWUrHasa. Ha MaKCMManbHbIX HArpyskax MOMKET CUIbHO «MpocesaTby» HamnpsyKeHue Ha

*71aHHbIU NYHKM NODMEHIO UCNOsTb3yemcs mosibko | BPIXOAE, MO3TOMY He pPeKOMeHAYeTcA MCMonb30BaTb ecu MNaHMPYemas Harpyska BbIXOAMT 33 HOMMHA/IbHYIO
8 pexkume «feHepayus» (paboma om AKB). mowHocTtb MATI.
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- leHepauua MAIN

CunxpoHru3sayust MAI (Hybrid /DOMINATOR/

TITANATOR)
Bedywut
Bedywui/®asat
®a3za2

®a3zal3
Bedowmbiti

Ona mogenein DOMINATOR/TITANATOR (nan MAM apyrux moamduKaumnin ocHalEHHbIE A0NONHUTEbHbIMM
MOAYNAMMU CUHXPOHU3ALLMN).

Bedywuli — nepBsblii npubop (Beaywmii npubop) B Lenoyke napannenbHbix MAM (cm. cooTBeTCTBYOWMI pa3aen
onucaHua)

Bedywuli/®azal- nepsbii npnbop (seaywmii npubop) B Lenoyke napannenbHbix MAM n ®asal npu 3-x dpasHom
NoAKAtOYEHNN (CM. COOTBETCTBYIOLWMIA pa3aen onncaHus)

®a3a2, ©a3a3 — cooTBETCTBEHHO NPMOOP, HACTPOEHHbBIM HA BTOPYHO WK TPeTbto ¢pasy npu 3-x pasHom
NOAKNOYEHWUN (CM. COOTBETCTBYIOLWMIA pasaen onuncaHus).

Bedombili — BTOPOW M nocneaytowme npubopsl B Lienoyke napananenbHbix MAM (cm. cOOTBETCTBYIOLWMIA pa3aen
onucaHua).

Hanpsa»xceHue MAI
U=220B

HanpskeHue Ha Bbixoge MAT npu reHepaumm ¢ AKB. C HEKOTOPbIMUM TUMAMM Harpy3oK (3/1eKTPOUHCTPYMEHT, HAaCcOoChl,
KOMMPEeccopbl) MHOrAA MOXKHO BblbpaTb 6o0siee BbICOKOE HanpsxeHuMe Ha Bbixoge MAI ana yBennuyeHua wux
MOLLHOCTU. MOHUKEHHOE 3HaYeHMe YyA0OHO MCNONb30BaTb A1 SKOHOMUK 3Heprm AKB 1 yBennmyeHua BpemeHn mux
paboTbl B OTCYTCTBMM CETM, B C/y4ae, eC/M Bala annapaTypa MOXKeT paboTaTb MpM MOHUMNKEHHOM HaNPAXKEHUW.
NmeliTe B BUAY, YTO eCcnum HarpysKa bonbas, a AKB paspsKeH, TO HanpsaKeHMe Ha BbIXOAE MOMKET ObiTb MeHbLUe 3ToW
YCTaHOBKMU.

PexumPmaxCemu (Hybrid/DOMINATOR/
TITANATOR)

lMpuHyoleHepay,

lModKa4ka

Mpu BbIbOpE napameTpa “MNMoakauka” MAI ocywecTBUT NOAKAYKY Ha CBOM BbIXOZ TaK, YTOObI OrpaHMUYNTb MOLLHOCTb,
3abupaemyto ¢ Bxoaa 220/230B (NpombiliNeHHas CeTb AU reHepaTop).

Mpu Bblbope pexxuma [puHyaleHepal, a Takke Bcerga ansa mogenei PRO, B cnydae npeBbleHUn
“MakcMowHocmoeCemu” (cM.HUXKe, MolHOCTM no Bxoay 220/230B), MAI nepeiger B peum MPUHYAUTENLHOM
reHepaumm ot AKB. ®yHKUMA ocobeHHO NosfesHa B AauyHbIX KoonepaTuBax, r4e 4acTo ecTb OrpaHM4YeHue Ha
oTbMpaemMyto MOLLHOCTb CeTU (Hanpumep, ecan Ha Baw aom BblgeneHo Bcero 5 KBT, a, MHoraa, 6biBaeT HeobxoAMMO
6osblwe MmowHocTH). MoapobHee B COOTBETCTBYHOLLLEM pa3aesie ONMCcaHuA.

PexumlodkaukudKO (Hybrid/DOMINATOR/
TITANATOR)

lMpuHyoleHep3KO

Modkayka 3KO

Mpodaxca e Cemb*

* [lyHkmM axkmusupyemcs Yepes crneyuasbHoe
o

JKOo pexkMmbl. YcTaHaBauBaeTca npuHumn pabotbl MAMa B KO pexknume. MeHO AOCTYNHO Npu Bbibope pexuma
ynpasnenua cetn:  "Cems, 3IHepedkoHOM"->"YnpaeneHus  Cemoto"->  "Pexwcumelr  3KO"unu  "Cems,
SHepa3KkoHOM"->"YnpaeneHua Cemobro"-> "Tapugp.Cemo+3KO". Mpu cooTseTcTByOWeM Bbibope, MAI 6yaer
OCYLLECTBNATb NOAKAYKY MOLLHOCTU UK NPUHYAUTENbHYIO reHepaLunio oT AKB Ha cBol BbIXoa,

PexkMm nosieseH, ecin ectb asibTePHATMBHbIE UCTOYHUKM SHEPTUMN (CONHEYHbIE NAHEeNN UKW BeTporeHepaTop), ann
MWHMMU3ALMKN NOTPEBAEHNA SHEPTUMN OT CETU U MUHUMMU3ALMMK LIUKAOB pa3panos-3apanos AKB. MoapobHee, B Tom
yncne “lMpodaxca 8 Cems”, B COOTBETCTBYIOLLEM pPasaene onncaHus.




BblKnaleHepay Uakbmin=11B/22B/44B (3aBoackoe). HanpsaxeHune Ha AKB, HMxe KoToporo MAI 6yaet pabotatb Aunlub 60 cek.

Uakbmin Ceetoamnon AKB HauHeT MUraTb XKenTbiMm LBETOM M 3aNULUT 3yMMEp, 3aTeEM UHBEPTOP BblKntountca. Janee MATI
O6yneT HaxoouTbCA B peXKMME OXUAAHWA, MOKA HaMpAMeHMe Ha aKKyMynATopHoN 6aTapee BOCCTAaHOBMUTCA A0
12,5B/25B/50B ¢ nomoLllblo BHELHEro MCTOYHMKA 3apaga WaM OT CoMHe4YyHoM GaTapeu/BeTporeHepaTopa WMAM He
HayHeTCA 3apAg, OT BHellHel ceTu/reHepaTtopa (nossutca 220/230B Ha Bxoae MAIM).

BK/1 no Hazpy3ke ABTOomaTtmyeckoe BK/lioueHne MAI npu HanMuMK HarpyskM Ha BbIXOAE MOLLHOCTbIO Bbille YCTAaHOB/AEHHOW. ITOT

0 BblKnwo4yeHo napameTp MO3BONAET YCTAaHOBUTb MOLLHOCTb Harpy3Ku, nNpu npesBblleHnn KoTopon BK/Iountca reHepauma. B atom

XX Bm — ycmaHoska nopoza mouwHocmu |pexkmme MAI BK/ltovaeT reHepaumto Ha 0,2 cek Kaxkable 5ceK. Kak TOAbKO Harpyska NpeBbICUT YCTAaHOB/EHHYIO,

BK/lroyeHus 2eHepayuu

reHepauma Hanps»KeHUs nepeinaeT B HENPEPbIBHbIN peXxum, 1 byaeT paboTtaTb, MOKa He UCYE3HET HarpyskKa.

Mo ymonyanuio pexxkum BblKntoueH.

[Ona yyeta cobcTBeHHOro notpebnerHma MAI, sTOT napameTp Ayylle BbICTaBAATb NPU FeHepaumm Ha XO0J0CTOM Xoay
(XX), T.e. 6€3 HarpysKu.

Mopor YyBCTBUTENbHOCTM 3TOTO NapameTpa ~10BT (Ha MoLHbIX Mogenax ~50BT).

B atom pexkunme MAI nossonseT sKoHOMUTb 3Hepruto AKB, T.K. cobcTBeHHOe noTpebieHrne Ha XON0CTOM XOAy, npu
reHepauumn 220/230B, B 3aBMCMMOCTM OT Mofenn cocTasaseT oT 10BT go 20BT.

lMpumevaHue:

a) dmom pexcum Moxcem HeKoppeKkmHo pabomame ¢ 060pyd008aHUEM, KOMOPOE CAMOCMOAMENbHO KOHMPOoAUpyem
ceme.

6) MouwjHbie modenu MATT umerom naoxyro 4yecmeumenbHOCMb K Hazpy3kam meHee 50Bm.

8) Onuyusa akmyasnbHA 0419 MAAOMOUHbIX Modesneli C MUHUMYMOM nompebumenel, 20e KaxObili Bamm Ha cuemy.

- b/Auns.lenep./BMS  MPPT

Bxo0 220B (HanpsaxceHue Ha exode)
lpomebiwneH Cemeo
b6/fluzleHepamop

Bbi60p MCTOUHMKa HanpsaXeHus Ha Bxoge MAT. MoHo BbibpaTb «MpombiwneHCetby nam «b/AmnsleHepatop». Mpu Bbibope
pexkuma «b/OunsleHepaTop» HEOBXOAMMO BBECTM HOMUHA/IbHYHO MOLLHOCTb reHepaTopa B MeHto «CeTb,IHEProsKoHOM» ->
“MaKkcMolHocTb” Npy aToM ONTUMM3MpPYETCA paboTa Nog, «MI0Xyo» CETb (B TOM YMC/E YBE/IMUMBAETCA BPEMA Nepexoaa C
CeTM Ha reHepaumio).

3amMeTMM, YTO MasIOMOLLHbIA TOM/IMBHBIM FreHepaTop MpU Pe3KOM CMEeHe Harpy3KM MOKET Ha KOPOTKOe BPeMs CU/IbHO
NpPOCaanTb CBOE BbIXOLHOE HaNPAXKEHME, MOSTOMY PEKOMEHAYEM A/1A TAaKMX FeHepaTopoB BbICTaBNATb “CeTb, DHeprIKoHoM”
-> “HukHuii Mopor” B U=120B Cetn (cM. HUKe).

Bxod2 220Bb.Au3 (DOMINATOR/ TITANATOR)
BbIK/TtoueH

MpombiwneH CeTb

b/0un3leHepaTtop

HononHutensHbln Bxoa 220/230Bans moaenu DOMINATOR/TITANATOR. Mo ymonyaHuio BbIK/TioueH.

OJTOT BXOZ4, MOXeT 6biTb 3a4eiCTBOBaH AN MOAK/IOYEHMS Pe3epBHbIX MCTOYHMKOB, Hanpumep, beHso/laso/Ausens
reHepaTopoB. AHa/IOTVYHO NpeablayLemMy NMyHKTY npuv Bbibope «b/AusleHepaTop»onTummnsmpyerca paboTta nog, «Mnaoxyto»
ceTb (B TOM UnC/e yBEIMYMBAETCA BPEMSA NEpexoa C CETU Ha reHepaLmio).

MoapobHee B COOTBETCTBYHOLLEM pPa3gesie onmMcaHus.

MakcMowHocmBx2 (DOMINATOR/ TITANATOR)
Pmax=12,06Bm38 (38- ykasaHo dna npumepa,
Heobxooumo ssecmu Bawe 3Ha4yeHue)

YcTaHOBKa MaKCMMa/IbHOM MOLLLHOCTU A/1A BTOPOTo BXo4a.
MYHKT aHaNOMMYHbIN NMYHKTY «CeTb, IHEProsakoHoM» ->«MakcMoLLHOCTb» A8 OCHOBHOro Bxoaa 220/230B cm. HuxKe.

Uak6b6/u3zCmapm

Uak6_diz = 23.0B38

36- ykazaHo 0na npumepa, Heobxodumo ssecmu
Bawe 3HauyeHue

Mopor HanpaxeHua Ha AKB gna BK/ltoueHua reHepatopa, 3HadyeHue B BosibTax. MeHo CTaHOBUTLCA aKTUBHbLIM eCcaun
Bbl6paHo ogHo 13 Pene Kak Myckb/AusleHep nnm ecam sbibpaH CAN, B meHto Apyrre Onuum -> CAMN — 3apsaga.
MoapobHee B COOTBETCTBYIOLLEM pasaene OnnMcaHMA. MakcuManbHOe 3HaueHne 3Toro HanpaAXeHnaA orpaHnYeHo Hanpsaxe-
Huem "Uak6 CtapT 3apag"-0,2/0,4/0,8.. T.e. ecnn ana TeCTUPOBAHWA CUCTEMbI HEOOXOAUMO NMOAHATH HAaMPs>KeHNe CTapTa

[V13eNib-reHepPaTopa, To, EC/IN 3TO HaNPsKEHVE NPEBBILLIAET HANpPsXeHre cTapTa 3apsaga, Heo6XoAMO TakXKe MNOAHATb U
Hanps)keHve cTapTa 3apaga.
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Kon-eo Bedom. MAIN (DOMINATOR/
TITANATOR)

Onpegensercs KOAMYECTBO NPUBOPOB B LieNoYKe NapanienbHo NOAKIOUYEHHbIX NPUBOPOB NPU CUHXPOHHOM
pabote. NogpobHee B COOTBETCTBYOLWEM pasge/ie OnucaHus.

BMS / MPPT
BblKntoyeHa
BMS (C)mART
MPPT (C)mART
BMS+MPPTmMART

MoaknoyeHme BHewHUX BMS wn/uam MPPT (ona ctopoHHux BMS Bbi6op ocyllecTBAAeTCA 4Yepes nporpammy
“MoHumop” (MapGui_.exe)

BblKnto4yeHa — HET BHELLHUX YCTPOMCTB

BMS (C)mART- BMS npoussoactsa KomnaHum « MUKPOAPT MPO».

MPPT (C)mART— MPPT npowussoacTtea KomnaHun « MUKPOAPT MPO».

BMS+MPPTmMART— coBmecTHoe nogkatoveHne BMS n MPPT komnaHun « MUKPOAPT MPO», Kon-so napannenbHbix MPPT
B C/leAlytoLEeN CTPOKe.

Kon-eollodkn.MPPT

N=138

36- ykazaHo 0na npumepa, HeobxoduMo ssecmu
Bawe 3HayeHue

KonnuectBo noakntoUeHHbIX napannenbHbix MPPT(C)mART, npu N=1 — nogkntodeH oguH MPPT.
MoapobHee B COOTBETCTBYIOLLLEM pa3aesie ONUCaHuA.

- CeTb, JHeprokoHOM

MakcMouwHocmbCemu (8 mom yucne
2eHepamop, ecau oH BK/TiouéH Ha «Bxoa» cemu)
Pmax = XX kBm

MakcmMmanbHaa MOLWHOCTb Ha Bxoge MAT. dyHKUMA NonesHa Tam, rae HeobxoAMmo orpaHuYMTb notpebaeHne MATI
ot ceTu/reHepatopa (ecau Ha Bxoa, MAT noaK to4éH reHepaTop - BBECTU €r0 HOMUHA/IbHYHO MOLLIHOCTb).

BepxHuii Mopoz
U=265B Cemu

BepxHuMI nopor nepexoga B pexnm reHepaummn MAT. MAI nepeigeT B pexknum reHepaummn oT AKB npu HanpsakeHun
Ha cBoeM Bxofe (ceTb/reHepaTop) Bbille 3TOr0 3HaYeHMs (Mo ymonyaHuio 265B).

HuscHuli lMopoe2
U=120B Cemu

HuKHMI nopor nepexoga B pexum reHepaunn MAM.MAM nepenget B pexkum reHepaumm ot AKB npu HanpsakeHun
Ha cBOeM BXxoZe (ceTb/reHepaTop) HMMKe 3TOro 3HauyeHus (no ymonuaHuo 120B, B TpexdasHoit cucteme 170B).

* npumeyaHue: [pu UCNoNb308aHUU MUHU3AEKMpPOCMaHyuu (6eH302eHepamopa u m.n.) 3mu nopoau cemu 00sx#Hbl 6biMb MAKCUMA/IbHO PACWUPEHbl, UHAYe, U3-3a
803MOXCHO20 MP0OBASA HANpAXEHUA y cnabozo eeHepamopa, MAT nepelidém e pexcum 2eHepayuu

YnpasneHnue CeTbto

TpaHcnayua+3apAo
TonbkoTpaHcnayusa
Pexcumor KO
Tapugh.Cemob+3KO

TpaHcnauua+3apag - CTaH4aPTHbIN pexkum paboTbl nHBepTopa MAT. Mprbop TpaHCANPYET BXOAHYIO CETb Ha BbIXOA,
M Npu HeobxoaumocTu 3apsirkaeT AKB (ecnm HanpsxkeHne Ha AKB noHusmnock Huke yposHa UakbCrapT3apana us
noakatanora NapameTtpsl AKB).

TonbKoTpaHcaauma - MATT TpaHcAupyeT ceTb Ha BbIXOA K Bawmm Harpy3skam. B aTom pexkume nHseptop HE
BK/TtouaeT 3apag AKB. MNoneseH B ciyyae, eciM UMeETCA BHELWHEee 3apsagHOe YCTPOMCTBO.

Pexknmbl IKO — BK/ltoyaeTca ogMH U3 ABYX BapuaHTOB paboTbl B IKO perknme: NpuHYyAUTENbHAA reHepauma uin
PEXKMM MOAKAYKM OT a/IbTEPHATUBHbIX MCTOYHMKOB 3Heprumn (MeHio «eHepauma MAT» -> «Pexum nogkaukm IKO»).

Tapud ceTb+3KO — perrmm paboTbl aHANOMMUHbIN «Pexknmbl IKO» TONBKO yUUTbIBAETCA BPeMA MUHUMAIbHOFO
Tapuda Ha 31eKTPO3HEPTUIO.
MoapobHee B COOTBETCTBYIOLLEM pa3aesie ONMCaHUA.




Umin3KO HanpsaskeHne Ha AKB (no ymonuanuio 13B/26B/52), OT KOTOPOro 3aBWMCUT aAropuTm MOAKAYKM MAM nepexoda Ha
Uakb63KO NPUHYANTENbHYIO FeHepaumto, HeobxoaMMOo ycTaHaBAnBaTb HUXKe Uakb_BUF, cm. Huxmce.
MoapobHee B COOTBETCTBYIOLLEM pasgene OnmcaHus.
MuH Tapudp YcTaHOBKA MHTEpBasia BpeMeHW MWHMManbHOro Tapuda. MapameTpbl Hayana M OKOHYAHWUA WMHTEpBana AencTBuA
Hauvano 00:00 MWHUManNbHOro Tapuda asnekTpoceTu. [daHHOe BpemMa HeobXOAMMO YCTaHABAMBATb, €C/M BblOpaHa onuwmAa
«TapughCemb+3KO». [laHHOE BpemMsi MOXHO YCTaHOBWUTb C TOYHOCTbIO A0 10 mMMH. TakKe HeobxoAMMO YCTaHOBUTb
MuH Tapug Tekyllee Bpems (B nogratanore "Opyrne Onumn"). McnonbayeTca Npu HaAMYMK ABYX-TapUDHOM 3/1eKTPOCETH.
Koney 00:00

B a1oT nepuog Bpemenn MATI byaet 3apaxate AKB M nuTaTbh BalmM yCTPOMCTBA NPUOPUTETHO OT BHELUHEN CETU, eLé
CU/IbHEE YBEIMYNBAA UCMONb30BaHME OT a/IbTEPHATMBHbBIX MCTOYHMKOB SHEPTMM BO BpemMa Jopororo Tapuda.
MoapobHee B COOTBETCTBYIOLLEM pasgene OnMcaHus.

Mpoy.fModkaykudKO (Hybrid/DOMINATOR/
TITANATOR)
P_Minlen3ko = 10%

[Modkayka 8 MpoyeHMax om MakcumanbHoOlU MowHocmu 6s10Ka.
NMoapobHee B COOTBETCTBYIOLWEM Pa3gesie OnucaHus.

- MapameTpbl AKB Mpu 3apage

Tun AKb YcraHoBKa Tuna AKB.
NCKNOUMTENbHO BaKHbIM NapameTp ana pabotbl MAIM. Heobxoaumo npaBuAbHO ONpPeaenvTb WU
KucnomHbiu BbICTaBMUTb TN Balmx akkyMynaTopHbix 6aTapeit. MAT yCTaHOBMT HauIydWwMin anroputm 3apaga,
lenesbili/AGM YUYMTbIBAA MHOXecTBO $HaKTOpPOB, 3aNpOorpamMMUPOBaHHbLIX B MaMATU MHBEPTOPA, @ TaKXKe MHOMUX Apyrux ¢GaKTopos,
AGM Shoto BK/IlOYAA MOKa3aHMA TeMnepaTypbl, BPEMEHWN CYTOK, TeKyLein Harpysku u 1.4. MAM ncnonb3yeT BHYTPEHHIOW 6asy
*
Vect 155%3,2v OAHHbIX 418 MaKCMManbHO 3GEKTMBHOIO HaKanaMBaHMUA U UCNOb30BaHMA sHeprun AKB.TakKe pekomeHayem
Vect 165*3,2v NPOBEPUTb aBTOMAaTUYECKM BbICTaBNEHHbIE HAaCTPOMKM C NapameTpamm Bawwmnx AKB.
Li Fe 16573,7v Ona nutnesbix AKB npu oTpuuaTenbHbIXx TemnepaTypax 3apag npuocTaHaB/INBIETCA.
*Aemomamuyecku ebicmaesasemcs Kos-go T10N1€3HbIV pecypc Ha caiTe http://invertor.ru B pasgene "AKKymynatopbl" - MHGOpPMaLMA NO NPaBUIbHOMY
BblOOpPY YCTaHOBOK.
baHOK 8  3asucumMocmu  om  HOM. . .
Hanpsenus Hosbie munel AKb u, coomeemcmeeHHO, aa20pUMMbl Mo2ym Mofeaameca rnocae npouwusku MAI o6HoenéHHOU
sepcueli I10.
EmkocmoAKB YctaHoBKa éMKoCTU maccusa AKB.

0100 Ay Ha 24B 3B

36- ykasaHo 014 npumepa, Heobxodumo esecmu
sawe 3Ha4YyeHue

HeobxoAMMO BbIYUCAUTL M MPaBMALHO BbICTaBUTb EMKocTb Bawwmx AKB. Emkoctb AKB BO Bcex

cospemeHHbIx MAT BbluMcaAeTcA Mo TUMNY NOAK/OYEHMA U HanpaXKeHUto maccnsa AKB. Mpumep: maccus
u3 AByx nocnegosaTenbHO BK/TtoueHHbix 12B AKB no 100 Ay Kaxkabii Hago BBecTM Kak 100 Ay Ha 24B (C = 100). Ecaum
K€ 3TOT MacCMB COCTOUT M3 ABYX NapannesibHo BK/TioueHHbIx 12B AKB no 100 Ay Kaxabiii, To napameTp EMkocmbAKE
byneT paBHa 200 Ay Ha 12B (C = 200). B pasaene «MoarotoBka maccusa AKB» ykasaHbl npumepbl nogxratoveHus AKb
Ha 12B, 24B, v 48B. Ha ocHoBaHMM napameTpa EmMkocmboAKE MAI 6yaeT npaBuIbHO 3aps)KaTb U NOAAEPKUBATb
3apag Bawwux AKB, uto obecneymT nx 4oAroBeYHOCTb.

JononHutenbHble napameTtpbl AKB.

OcTtopoxHo! MAI cam ycTaHaB/AMBAET 3TU NapameTpbl Ucxoas ns BbibpaHHoro Bamu Tnna AKB. BHocs nsmeHeHun B

3TW NapamMeTpbl CAMOCTOATE/IbHO Bbl MOXKeTe COKpaTUTb CPOK cAy*Kbbl Bawmnx AKB! He nsmeHaiite gononHuTenbHble napameTpbl nogkaTanora AKB, ecau
Bbl He yBepeHbl M TOYHO He MOHWMMaeTe, 4YTo Bbl meHsaeTe! Mpexae 4Yem MeHATb 3TM MapameTpbl, O3HAKOMBLTECb C OMUCAHWEM U TEXHUYECKUMU

xapaktepucTukamm Bawux AKB 1 pekomeHaaumsamu B pasgene « AKKYMynATopbl» Ha caite http://invertor.ru.
Mocne cmeHbl TNa AKB 3TM 3Ha4YeHWA BOCCTaHaB/IMBAKOTCA Ha 3aBOACKME.
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Tok 3apsada Hay
0.10C I= 20A 38

3apsag nepBOW CTYNEeHM - HayafbHbIA TOK 3apsfa. ITOT TOK 3apsga byaeT noAadeprkMBaTbCs A0 YCTAaHOBEHUSA
HanpaskeHuAa Ha AKB Ha 0,5B/1B/2B Hue oT HanpaxeHns KoHua 3apaaa (Uakb_MAX), nocne yero 3apaj nepeinaer Ha
BTOPYIO CTyMNeHb (CM. CleaytoLmid NyHKT). 3HaYeHMe TOKa PacCyMTbiBaeTCA U3 3Ha4YeHUs eMKkocTn C, No ymoa4YaHuUIo
(kpome Li) nocrasneHo 1/10 (0.1) émKkocTw.

Tok 3apsada KoHey
0.05C I= 10A 38

36- smo npumep

ToK 3apsAfa KOHeuHbl (BTOopoi cTyneHun). MNepexos Ha 3TOT TOK ocyluectsasetca 3a 0,5/1/2B oo Hanpa)eHMa KOHLa
3apaga (Uakb6_MAX) n byaeT noagepskMBaTbCA A0 HanpsAxeHuAa KoHua 3apaga (Uakb_MAX). 3HauyeHMe ToKa
paccunTbiBaETCA M3 3HaYeHus emkocTu C, no ymondaHuto (Kpome Li) nocrasneHo 1/20 (0.05) emkocTu. [onyckaetcs
3TOT TOK NPUPaABHATL K «TOK 3apaga Hau» ecaun BbibpaH anropuTm 3apsaaa «C 40o3apsagom»

3HayeHMA No YMOYaHMIO BbIOpPaHbl onTMManbHble. [na 6onee 6bicTpoli 3apsaakn AKB MOXKHO BbIOpaTb A5 nepBoi
ctynenun 0.2C, a ans BTopon ctynenun 0.1C, npyn 3TOM Bpems 3apafKM YMEHbLIMTCA NPUMMEpPHO B NOATopa pasa. ITo
ya06Ho npun pabote ¢ reHepaTopamn. OaHako, 3To byaeT npumepHo 80% 3apaaa AKB 3a 5-6 yacos. B cnyyae 3apaga
TO/MIbKO OT reHepatopa, Mbl pekomeHayem 1 pa3 B ase Hegenu/mecau, BK/liountb ewwé n gosapag (cm. ganee),
YMEHbLUMTb TOKU 1 3apAXKaTb B TeyeHue 12 yacos a0 3apaga 100% emkoctu.

Anzopumm 3apada
2CmyneH 2-mokKa
3Cmyner/o3apsd
3Cmyn BygepHvbiii
4Cm/lozap/bygep

A BHUMAHMUE!

Ona kucnotHbix AKB, pexxumbl 6e3
«po3apaga» HeNb3A NPUMEHATb Ha
NOCTOAHHON OCHOBE, T.K. 3TO
npuBoguT K aerpagauun AKB.

2CmyneH 2-mokKa - MA[l 6ydem nposodums 3apaoKy AKE e 0ea smana. BHayane mokom "Tok 3apsada Hay" 0o
HanpaxeHus noymu nosaHo20 3apAada AKb u nomom mokom "Tok 3apada KoHey" 00 MAKCUMAAbHO20 HAMPAXEHUSA
AKbB (Uak6_MAX). lMocne okoHYaHUSA 3apa0a 08yxcmyneHYamsim an20pummom 3apsa0 BblKaouaemcsa. !!Pexcum Ons
0cobbix npumeHeHul. !11Pexxum gns ocobbix NpUMeHeHuil.

3CmyneHJo3apAad - anropuTM MO YMOIYaHMIO, NOc/e Toro, Kak MAT BbINONHWA 3apAAKy NepBbIMW ABYMS CTYNEHAMM
TOKa 3apAga (4onycKkaeTca BbICTaBUTb B 3TOM C/lydae O4MHAKOBbIM TOK, Kak NepBol, Tak U BTOPOW CTyneHu, gns bonee
ObicTpOro 3apsga), WHBEPTOp neperaeT Ha 3apag TakKMM TOKOM, KOTOPbIM MOALEPMKMBAET MaKCMMaibHOe
HanpsxeHue 3apaga Uak6_MAX (ana KucnoTHbix - 14,5B/29B/58B, y renesbix — uyTb HMXe (cm. nacnopT AKB)). 3apsag,
byAeT NpoAoKATLCA, MOKA TOK He CHM3UTCA A0 2% oT emkocTu AKB (T.e. 0,02C, Hanpumep, 2A gns 100A4 AKB), HO He
6onee 4,54. B pexkmme "[o3apaga" Ha KN pagom co 3Haukom 6atapen ByaeT BbIBOAUTLCA 3HAK 3/4 (3-TbA cTyMeHb
13 4-x BO3MOMKHbIX), @ TaK}Ke byaeT MHOrga 3aropatbca KpacHbiM cBeTogmos AKB, T.K. HanpaxeHue byaeTt B6aM3u
NonHOro 3apaga. PekomeHayem Nosb30BaTbCA 3TUM PEXMMOM KaK OCHOBHbIM. TaKXKe, B 3TOM pPerKMMe, MOXKHO
obecneuntb 6onee HbICTPbIN 3apAa, YBENMUYMB TOKU NEPBbIX CTYNEeHEN 3apaaa, B 3TOM cay4vae 3-TbA CTYNeHb MOMOKET
no3apaantb AKB 0o KoHua. HeobxoaMmo yTOUYHUTb (cm. nacnopT AKB), KakMM MaKCMManbHbIM TOKOM MOMKHO
3apAaxkatb Bawwu AKB, 1 npoBepuTb CTeNeHb 3apAaaa B KOHLLE BCEX LLMKNOB.

3Cmyn BydghepHsblii - aHanornyeH 2CTyneH 2-Toka, HO C NOAAEPKKON 3apsa MasibiM TOKOM (6ydepHbiit), T.e. nocne
OBYX CTyneHe 3apaga nepenget B oydpepHbiint pexxkum. HHPexxum gna ocobbix npUMmeHeHuii.

4CmJo3sap/Bydep - aHanornyex 3Ctyneno3apas, HO C NOALEPHKKON 3apALa MasibiMm TOKOM (BydepHbiit).

- nocsie AByXCTyneHyaToro 3apaga u gosapsaga MAIM nepexoauT B peXum 3apsaa masibiMm TOKOM (6ydepHbiin). B aTom
pexume byaeT BbiBoAUTLCA Ha KK ancnnen, muratowmin 3HayoK *. 3apag He npeKkpaTutca, a byaeTt noaaepKnsaTbes
oKoso HanpsxeHus Uak6_BUF, koTopoe MOXHO M3MeHUTb. Ecnm HanpsaxeHue Ha AKB npesbicut Uakb_BUF, To TOK
3apAga NPeKpaTUTCA N NOABUTCA, KOrA4a HaNpAXKeHWe ynaaeT Ha HECKO/IbKO NPOLEHTOB.

BydepHbIii 3apag noaaepKnBaeTca B TedeHue 24 4. noc/ie 3Toro yposeHb nNoaaep>kaHua cHusuTca Ha 0,5B/1B/2B




Anzopumm 3apsada
2CmyneH 2-mokKa
3Cmyner/o3apad
3Cmyn bygepHsbili
4Cm/o3sap/bygep

COOTBETCTBEHHO Ana 12/24/48B mopeneil. ECan HUYEro He U3MEHWUTCA, TO Yepe3 Hegento MAT nepeiger Ha
CTaHZAPTHbIN 3apag, ¢ nepexoaom B bydepHbii pexkum Ha HanpskeHue Uakb6_BUF u Tak ganee. Takoi anroputm
npepoxpaHaet AKB oT ocbinaHnA NAacTuH.

Bbibop aToro pexuma obecneumBaet pegkoe BK/ltoueHMe ABYXCTyneHYaToro 3apsaga T.K. NPy HaAMuYMK CETU Manblit
TOK noggep:kmnBaeT AKB B 3aps)KeHHOM COCTOSIHMM, 4YTO TaKxe obecneuymsaeT 6osbliee Bpema paboTbl npwu
OTK/IIOUYEHUU CETU.

B 3KO pexrMmax MoXKeT NponucxoauTb NPUHYANTENbHbLIN BbiXoa U3 bydepHoro 3apaga. NoapobHee cm. NpunoxkeHue
«JononHeHune. Ko PeXxknmbi».

MpumeyaHue. B 0CHOBHOM UCMOAL3YIOMCA PeXUM No ymon4yaHuto - 3CmyneHfjo3apad unu e2o pacwupeHue 00
6ygepHozo 3apsda - 4CmAosap/bydhep. OcmanovHble pedcumMbl MPUMEHAIOMCA 6 CrneyuasnbHbIX CAyYasx,
Hanpumep, 0nsa pabomel ¢ wenoyHoimu AKB unu 0aa nepuoduyecko2o ucnonv3oeaHus ¢ FeHepamopamu 0aa
6bicmpozo 3apsda.

BHMMAHME! HanpsaxeHue Uakb BUF n Uakb_MAX aBTOMaTU4YecKM ycTaHaBauBaeTca npu Bblbope Tuna AKB -
"KucnotHbid" 1 "Fenesblin/AGM" 1 T.4. 1 3aBUCKT OT TemnepaTtypbl AKB.

Uak6 Cmapm 3apsd
Uak6_Start=12,5B/25B/50B

HanpsaxeHune Ha AKB, HuxKe KoToporo MAI BK/TiounTt pexknm 3apaga. NapameTp MOXHO M3MEHUTb B COOTBETCTBUM C
pekomeHgaumaMmmn nponssoantens Bawmx AKB.

Uak6lloddepic3apad

Uak6_BUF=13,6B /27,2B/54,4B

3mo 3Ha4YeHUe coomeemcmeayem rnpu memrepamype
AKB 252pad, u meHaemca 8 3a8UcUMocmu om
memnepamypebl. PeansbHoe 3HaYeHUe MOXHO
rnocmompeme 8 mabsio memnepamyp.

bydepHoe HanpsKeHne, OKO0 KOTOPOro pekomeHayeTcs noaaepmaatb AKb. YcTaHaBAMBaeTcA aBTOMATUYECKM Npu
Bblbope «Tun AKB». MapameTp MOXHO U3MEHUTb B COOTBETCTBMMU C peKoMeHAaunamm Bawero npounssoantens AKB.
ABTOMATMYECKM BHOBb MeHseTcA, ecan Bbl mameHnnn napametp «Tun AKbB»,

3HayeHMe AaHHOro NOAMYHKTA UCNOb3YyeTCA TO/IbKO B aAropuTMax 3apaga ¢ «bydepom». HanparkeHne bydpepHoro
peXnMma yepes CyTKM cHmxaetca Ha 0,5/1/2B, ucknoyas antuesble AKB.

Uak6 KoHey 3apsd

Uak6_MAX=14,5B/29B/58B

3mo 3Ha4YeHUe coomeemcmasyem npu memrepamype
AKB 252pad, u meHsemcs 8 3a8ucumMocmu om
memnepamypel. PeanbHoe 3HaYeHUe MOXCHO
rnocmompems 8 mabs10 memmnepamyp.

HanpsaskeHne Ha AKB, No AOCTUMKEHMM KOTOPOrO 3aKaHYMBaeTCA 3apas. YCTaHaB/IMBAETCA aBTOMATMYECKM Npu Bbibope
«Tun AKB». TMlapameTp MOXHO W3MEHUTb B COOTBETCTBUM C peKoMeHJaumamu npoussoamutena Bawwux AKB.
ABTOMATM4YECKM BHOBb MEHAETCA, eC/N Bbl U3MeHUAN napameTp «Tun AKb».

- AonoaHum. PEJIE (DOMINATOR/ TITANATOR)

®yHKyusna Penel u 2
BblKnoueHa
Myckb/AusleHep
Mo Hanpsaxc. AKb
llo BpemeHu

o TemnepamAKb
lponana Cemeo
TpaHcnayuaCemu

B Pexcume3apada

BHewYnpaeneHue
Hem 220B Hasbixo0e

Ycnosue nam nopor Heobxoammoe ana BK/ltoueHua Pene 1 m 2.
MoapobHee B COOTBETCTBYIOLLEM pa3aesie OonncaHus.
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- Apyrue Onuuun

M0 xx.x/uu B/y,yk W MapameTp He pepakTupyetca. Boisoa Ha KU nHpopmaummn: xx.x — gepcusd npowusKku, uu B - HOMUHaNbHOE
#P7+v12L/10/10L 38 pabouee HanpaxeHne MAI; y,ykW - mowHoctb MATT; Hagnuce Tuna: P7+v12L/10/10L - Bepcuun nAar.
HeobxogMmo Ans yToYHeHUs BepCcUn, Npyv 0OHOBAEHMM NPOLUMBKKU MHBEpPTOpa Hoselwmm MNO.
Tekywjee Bpemsa Tekyllee Bpemsi BHyTPeHHUX Yyacos MAI. Heobxoanmo ycTaHoBUTb, ecnv Bbl ucnonib3yeTe pexxkum « TapugHas Cemeb».
00:00 YCTaHOBUTb MOXHO C TOYHOCTbIO 10 MUHYTbI U MPU YCTAaHOBKE CEeKYHAbl 06HYNst0TCA. ITO Bpems byaeT oTobparKaTbes
B HUXKHel cTpoke KU BmecTe ¢ yactoTol (ecnm BbibpaHa « TapugHas Cemby).
MAX Bpems 3apada MaKcumanbHoe Bpemsa 3apaga. BeegeHo AnAa OTKAOYMEHMA 3apAaga, eCau, Hanpumep, B CeTU 3aHUMKEHHoe
T=24y HanpsaxeHue. A TakKe gnsa paboTbl ¢ wenoyHbimmn AKB.
Modceemka KU Pexxum nogcseTkn HKKU.

llo cumyayuu
BblKnwoyeHa
Bce2da BK/TroueHa

Mo cumyauuu - BK/ltoyaeT noacseTky KKN npun cmeHe pexkmma paboTbl (reHepauma, TpaHcaauma cetn, 3apsag, AKB),
no Ntobomy HaxKaTMio KHOMKW AW NPU BO3HUKHOBEHUWN OLLMOKM UK NpeaynperaeHus.

BblKnoueH - noacseTka KW Bcerga BblKntoueHa.

Bceada BK/TroveHa - nogcseTka KU Bcerga BK/TioueHa, yao6bHO MCNo/ib30BaTh NpM NepBOM 3HAaKOMCTBE € NPMBopOoMm.

3syku PaspeweHHble. T1o yMONYaHUIO 3TO HO/bLLIMHCTBO OLWKNOOK,
Pa3peweHHbIe npeaynpexaeHus 1 nepexoabl (reHepaums, ceTb, 3apsAd, OKOHYaHWE 3apaaa, Nepexod Ha Noagep K1BatoLWwmMii 3apag,).
TonbKkollpobremsi Tonbkollpobiemel - 03By4MBaATLCA OYAYT TONBKO OWMOKM U NpeaynpexaeHus.
HukaKkux
HuKaKux - 3ByK 6yaeT NoABAATLCA TONbKO A/1A CUTHANN3ALLMKN HAXKaTUA KHOMOK.
CuzHan HET CETU BblKntouyeH - 310T curHan BblKntouen.
BblKnyeH MHayve 3ymmep nsgaet 3 cUrHana COOTBETCTBEHHO KaxKAyH0 MUHYTY UK Kaxkable 10 muHYT ecnn ceTb Ha Bxoae MATI
KaxoyroMuHymy nponana.

KaxObie 10MuH

Cropocme RS /CAI/VddWiFi

2400 bit/s - 115200 bit/s

CAIl - 3aps0
VddWiFi

CropocTb cBA3n no nopty RS232. Yem g/iMHHee npoBoAa, TEM MEHbLLYHO CKOPOCTb HeEoBXoAMMO BbIGUpPaTb.
Jo 5m Bo3moxKHO paboTaTb Ha 19200 bit/s (no-ymonuaHuio).

«CA”-3GpFIO» - BbICTAB/IAETCA ANA 3aNyCKa U OTK/IIOYEHUNA FreHepaTopa, Koraa MATIT fo/mKeH HayvaTb MAKM 3aKOHYNTb

3apAag.
B mozenn DOMINATOR, BK/Ttouatb CAI morKHO Yepes Pene2.

BK/toueHue/ BblKntoueHne nutanms gns sHewHero Wi-Fi agantepa.
MoapobHee B COOTBETCTBYIOLLLEM Pa3aene onncaHus.




AVCTAHLIMOHHBIZ MOHUTOPVIHI 1 HACTPOVIKA

A e X | & macrposen E.mad x| [E] Pasbnep/nowms x [+ -oEN
RN D4 192168111 B vx O nmey@woao:s =
L4, nomon 4 MAM - 1 OTOBPA3UTL ~ B MACTEP-Y3EN - (RSNl = 05n1AKO - [NUPCREPRT PRI REPRT RRTINE S L RU
e
)

[na gMCcTaHUMOHHOIrO MOHUTOPUHra Npoaykumn komnaHum «MUKPO-
APT MPO» n ee gMUCTaHUMOHHON HAaCTPOWMKN BbiMyCKaeTcA Nporpamm-
— : HO-annaparHbIn Komnnekc «ManvHa-2» (nanee MAK). NMAK «ManuHa-2»
o o snona s namet copn Mapons A o e oy tamat BbINOJ/IHEHA HAa OCHOBE MNUHUKOMIMbIOTEPA, U NpeAHa3HavyeHa Ansa MOHU-

HacTpoviku E-mail

Aapec otnpasutens MouToBbIA cepaep MopT (N0 yMonsakMio 25)

R —— =1 P — TOpVWHra anekTpoceTen 1 ynpasneHua niseptopamm MATI, conHeyHbl-
- mn KoHTponnepamu MPPT, K3C ana BeTporeHepaTopoB 1 akKyMyJATO-
seromsar A pamu (B Tom umcne c BMS).

Meron asTopu3aumMm ® LOGIN (PLAIN TEXT) O CRAM-MDS

Tema nucbMa: TekcT nuCbMa:

O6napaeT Bo3moxHoCTAMU MoHuTopa AKB, ¢ pyHKUMen oTKnoueHus
reHepaummn no 3agaHHon émkoctn AKB.

Notification from Malina Current state:

Copyright 2017. MicroArt Itd.

MAK npegacrtaBnaet cobon aBToHOMHbIN Web-cepBep, NOCTpoeHHbIN Ha 6a3e muHUITK ¢ onepaunoHHon cuctemon Linux. MuHnlK cobupaet Heobxoanmble
AaHHble ¢ MAT n MPPT koHTponnepa K3C (goctatouHo Hanmumsa xoTta 6ol MAT nnm conHeYHOro KOHTPOepa) 1 BbIBOAUT UX B popmaTe, MOAAEPKUBAEMOM
no6bim Web-6pay3sepom Ha no6oin nnatdopme. Mpu BKJTioueHnmn B noKanbHYo ceTb NOSIb30BaTeSlb MOXET MPOV3BOANTb MOHUTOPUHT/YNpaBneHue ¢ ntoboro
YCTPOWCTBA, NOAKIIIOUYEHHOTO K AaHHOW ceTu, 6yab 370 [K, TenedoH nnum nnaHwer ¢ niobor onepauyoHHON cncteMo. Mpun COOTBETCTBYIOLEM NOAKITIOUYEHUN
YCTPOWCTBA K ceTu Internet MOHUTOPWHI/yNpaBneHre MOXXHO OCYLLeCTBAATL C NoOOro yCcTponcTBa, MOAKNIOYEHHOrO K Internet.

HaunHas ¢ Bepcun 5.08 B NMAK «<ManuHa-2» BBegeHa GyHKLMA 06N1auHOro XpaHeHuA AaHHbIX Ha cepeepe: https://www.malinacloud.ru. Tenepb Bbl cMoXKeTe
HabnogaTb 3a CBOel cucteMon us cetu Internet, gaxke ecnum y Bac HeT BO3MOXHOCTU OpPraHn30BaTb CreumanbHbli JOCTYN C MOMOLLbIO BblAeneHHbIx IP-agpe-
COB.

OyHkumoHan MNAK «MannHa-2» NONHOCTbIO NOBTOPAET PYyHKLMOHAN AUCTaHUMOHHOTO MoHuTopuHra mogenyu MAIT DOMINATOR (B 3Ty mogenb nHBepTopa
MAK «ManunHa-2» BCTpoeHa), 3a UCKNIoYeHneM opraHmnsaumm nutaHna MUHUITK n paccMoTpeH B COOTBETCTBYIOLMX pa3fenax.
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MHONKALWNA HA CBETOOAUOAAX
OCHOBHbIE PEXXMbI N NMEPEXOAbl MEXAY HAMI

CETb

He roput Cetn HeT

[opuT cnHUM CeTb ecTb

[opuT CMHUM, racHeT peako MpouncxoanT 3apsg AKB

BbiCTpO MUraet cuH1M ceTb HecTabunbHa. Bbiwe unu Hwxe noporoB Unmin (120B
3aBOACKOe) <Ucemu<Unmax(265B 3aBofcKoe), unm
neperpyska no TOKy CETM, WM MOLLHOCTb  Harpysku

NpeBbILAET MOLHOCTL reHepaTop

He ropwT, pefiko BCMbIXMBAET CUHUM

CeTb eCTb, HO WOET MNpUHyAUTENbHas reHepauuss B KO

pexvme

[1BOVHbIE pepakune BCMbILWKM

[NokasbiBaet, 410 MAII Ha [OOMONHUTENbHbIN

(BTOpOW) BXOA 220/230B

nepeén

AKB

o

BbICTpO MUraeT XenTbiM

Uakb6<UHux.

HanpsxeHne o4yeHb HU3koe

<UHux (7,5B/15B/30B 3aBoackoe), reHepauusi OTKMHOYUTCS
nocne HeCKOrbKUX MOMbITOK

FOpUT XENTbIM, raCHET peako

UHux<Uak6<UmuH

HanpsikeHne HuXe MUHUManbHOro Ans

Uakb6<UmuH  (10,5B/21B/42B  3aBoackoe). Bo  Bpewms
reHepaumn Oygetr pabotatb B Te4eHUMM 1 MWH, Nocrne Yero
BbIKNtoYNTCS, U He BKIounT reHepaumio noka HanpsikeHvue He
pocturHet Usocm (12,5B/25B/50B 3asodckoe).

[opuT xenTbim

UmuH<Uakb<UHopm

HanpsikeHne Bbille MUHUMAIBHOIO, HO HUXe HOopMbl <UHOpM
(12,5B/25B/50B 3aBoackoe). OAns HanpsbkeHun Uak6<UHopm,
Npv HanNM4YMM CETU, Ha4YHETCA 3apsa.

[opuT 3eneHbIM

[opuT KpacHbIM

Unopm<Uakb<Umax

HanpsbkeHne — Mexgy  HOpMOW M MakcUMymMoMm  Anst
akkymynsTopa <Umax (14,5B/29B/58B 3aBoackoe).
Umax<Uakb<Usepx

HanpsbkeHne Bbille MakcuMyma, HO He  MpeBbllaeT

MakcumanbHo gonyctumoe<Usepx(15,5B/31B/62B 3aBopckoe)

BI:ICTDO MuraeT KpacCHbIM

Uak6>Usepx
HanpspkeHne npeBbillaeT MakcumarnbHo gonyctumoe >UBepx
(15,5B/31B/62B 3aBogckoe). [eHepaums 220/230B Oyget
OTKMoYeHa
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BblkntoueH
Monanaem cona ua nioGoro pexmma no
MHOTOKDATHEIM NEPErpy3Xam.
o ']
ov

Cers sbiwna
2a npepens!

Certs sHOpMe

BblkntoyeH
Ha Bxope Cetb
He nponyckaem CeTb Ha BbIX0og

KopoTtko Haxkanu
KkHonky “Crapr”

BknioyeH
[eHepauus ot AKB
MpuocTaxasnveaem reHepaumio no
Neperpy3kasm unu paspaay. ~
: " X
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220VA
Cerb Boiwna A
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PEXUM

o

He roput MAR ycnosHo BblKntoueH (MKW paboTtaerT).
B stom pexkume MAI He nponycKaeT ceTb Ha BbIXOA, HO, MUras, NMoKa3blBaeT eé 3HavyeHus, He reHepupyet 220/230B ot AKB. Ho
ecnu BblbpaH pexxum KoHcepsauus AKE n HanpsaxeHue Ha Uak6 < UsapAao (12,5B/25B/50B 3aBoAcKoe), TO MHBEPTOP HAYHET 3apaj,
(npu Hannuum cetn), n Byaet B STOT MOMEHT NPOMYCKaTb CETb HA BbIX04,. 10 OKOHYaHMM 3apaga ONATb NepecTaHeT NPONYCKaTb CETb
Ha BbIXOA.
*Mpwu HanpaxeHun Uakb < UMuH, ana meHbllero notpebneHuns pene nepekntoyaeTca Ha NponyCcKaHue ceTu.

loput MAI BK/TtoueH.

OcHoBHOM pexkum pabotbl MAI, B KOTOPOM OH 60 TPAHCAUPYET ceTb, MMBO reHepunpyet 220/230B OT aKKyMyNATOPOB.

bbicTpo muraet

Meperpyska. Mpounsowia neperpysKa no ToKy OT aKKyMy/ATOPOB UK OT CETU.

Mwuraert, racHeT peako

Harpy3ska Bbllle HOMWUHA/IbHOM BO BPEMSA reHepaLmu.

JTOT pPeXMM BO3HWKAEeT, ecin MOLLHOCTb noTpebneHuns, Bo Bpema reHepaumm 220/230B ot AKB, npeBbicMAa HOMUHAAbHYIO
MOLLHOCTb (2/3 oT makcumanbHoM). B atom cnyyae MAN 6yaet reHepmposaTtb 220 /230 B B TedyeHur 20 MUH U OTKAOHMUTCA Ha
20 MWH (ana oxnaxaeHus), nocne Yero onsTb NPOAOMKUT paboTy. bosee TOUHbIM anropuTM PaboTbl CAeayroLWMA: NPU MOLLHOCTH,
Bbllle HOMMWHA/IbHOM, HAYMHAETCA OTCYET BPEMEHM, €CAU MOLLHOCTb HarpysKku ynasa HUKe HOMMUHANIbHOW, TO NMONAET 06pPaATHBbIN
otcyeT. [osToMy ec/i MOLLHOCTb Harpy3Ku1 «M/1aBaeT», HO B CPeAHEM BblLLe HOMUHA/IbHOM, TO OTK/IKOUEHWE MOMKET NMPOU30MTU M Yepes vac, ABa U
T.4., HO OXJlaxkgaeTca Bce paBHO 6yaeT 20 MUH. YTobbl HE NPOUCXOANAN OTKAIOYEHUSA, CneauTe YToObl MOLLHOCTb HarpysKku peaKko
BbIXOAMNA 32 HOMWHAJIbHYO MOLLIHOCTb.

Muwuraert, cBeTuT peako

HeT reHepauum, xaem nonHoro 3apaga AKb.

I3TOT pe)Mm BO3HMKaeT nocsie MnonHoro paspsaa AKB. leHepaums npekpalwiaetcs M BO30OHOBUTCA BHOBb, KOrga HanpsiKeHue
NPEeBbICUT HanpAXeHMe, YKazaHHOe Ha Aucniee.

AHanorMyHo npu npesbilleHnn TemnepaTypbl AKB, reHepaLuma npekpallaeTcs U BO306HOBUTCS BHOBb, KOFda TeMMepaTypa BepHeTcs
B YCTaHOBNEHHbIE Npeaenbl.

Mpwu paboTe c ceTbto 220/230B, Npu HEO6XOANMOCTN MOXKHO BbICTaBUTb B MEHIO MAaKCMMAJIbHYI0 MOLLHOCTb ceTU — Pmax, KoTopas 6ynet otbrpatbca OT Ballei
BHeLHen ceTn. [1nA 3Toro HeobxoAMMO 3alTh B PEXMM MPOrpaMMUpPOBaHUA B MeHIo «CeTb/IHeprIKoHom»-> «MakcMowHocTbCeTny. o ymonuyaHumio oHa
BbICTaBNeHa Kak 150% oT makcumanbHom mowHocT MATT. TapameTp Pmax HaCcTpoeH Ha MaKCMMarbHY MOLHOCTb ceTi, KoTopyto MAIT moxeT yepes cebsa
TpaHcnnpoBaTtb. Ho ecnu Ha Bxoge cetu beH3o/Ta3o/[n3enb reHepaTop, TO HEO6X0AMMO B Pmax BbICTaBUTb HOMMUHaNbHYIO MOLWHOCTb beH3o/la3o/Adusenb

PEX/IM PMAX: PEXIAM MTOIKAUKY U TTEPEXBATA MOLIHOCTY

reHepartopa, ey OHa, KOHEYHO, MeHbLUE BbICTABJIEHHOIO MO YMOJT4aHWIO NapaMeTpa.
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ﬂpUMeanue. Yumume, ymo MowHOCMb 2eHepamopa npouseoaumenu yacmo %
3asblwarom, U peajibHoe 3Ha4YeHue b6boisaem Huxe (8 3mom aiydyae Heobxo0umo
8blcmasumeo pealibHyto MOWHOCMb).

7kBr

lMpumeyaHue. AHanozuyHbIt napamemp «MakcMowHocmBx2» ecmb Uy 8mopo2o 8xo0a = e

cemu, moseko y modesneli DOMINATOR/TITANATOR. SkBr

3TO orpaHuyeHne OCOBEHHO MOJIe3HO B AAUHbIX KoomepaTuBax, rae 4acto ectb .- g

orpaHuyeHve Ha oTbmupaemylo OT CeTU MOLWHOCTb, Hanpumep, ecv Ha Baw gom —
BblgeneHo Bcero 5 KBT, a Bam Heobxopumo obecneumtb nogknwoyeHne Gonblien e —~ "l
MOLLHOCTW. - i

MpuHUMN paboTbl 3aKMloyaeTcA B CheaylolleM, eCiM MOLHOCTb noTpebnenua | /,//“/

NPEeBbICUT YKa3aHHbIV MOpor, To ecTb ABa anroputmMa pabotbl MATT: PO SRSl

Mepebin anroputm - “lMepexsart Harpyskn” BKJlioueH no ymonuaHuio Bcerga u

poctyneH B nioboit mogenu MAT. ina mopeneit Dominator/TITANATOR u Hybrid ° 1448 4488 4528 4568 4608 4648 4688 4728 4768 4808
MOMHO CMEHUTb 3TOT pE)KV'M Ha I'IOJ.'lKaLle (CM. HVI)‘Ke) C HOMOU..lblo MeHIo "reHepaLlVIH (11,18) (11,28) (11,38) (11.48) (11,58) (11,68) (11,78) (11,88) (11,98) (12,08)
MATIN"->"PexnmPmaxCeti”. PUCYHOK 7. 33BHCUMOCTS MaKCHMaABHO BOIMOMHORM MOAKAYKY OT HanpAkeHws Ha AKE 1 HanpAMEHUA & ceTw.

Ecnn cymmapHoe notpebneHune 6yaer 6onbwe Pmax, To MAIT OTKAOUAT Harpy3Kku ot

ceTeBoro Bxofa (NpekpalleHne TpaHCAALMN CeTn) 1 nepenpet B pexunm reHepaumm 220/230B ot AKB. Kak TonbKo Harpy3ka ctaHeT MeHblie Pmax, MATI
NepexoauT B peXum TpaHCAALUM CeT U BO30OHOBUTCA, eCiv OH Obi nnu Heobxoaum no paspsagy AKB, pexnm 3apaga.

OueBnaHO, YTO B 3TOM aNrOPUTME MaKCMMalibHaA MOLHOCTb Harpy3kun He fo/mKHa NpeBbilaTh MakcUManbHyto MowHocTb MATT.

Bropoi anroputm - “lMogkauka Pmax” goctyneH Tonbko ana mogenein Hybrid n DOMINATOR/TITANATOR. Mo ymonuaHuto BblKnioueH.

Ecnn noctasutb onuuio “Mogkauka’, To B 3TOM Ciyyae npu npeBbiweHnn Pmax oTKaoueHne TpaHaiAaummn He Byaer, a K BHelwHen cetn byaet fobaenAarbca
(“noakaumBatbca”) MOWHOCTb, reHepupyemas oT AKB Takum obpa3om, uytobbl notpebneHne OT BHeLHel CeTu He npesblwano Pmax. MakcumanbHasa
MOLLHOCTb, KOTOPYIO MOXHO “nogKauats’, npubnm3ntenbHoO paBHa HOMUHaNbHOMW MowHocT MAT n cunbHO 3aBUCUT oT cTeneHn 3apsaga AKB n ypoBHsA
HanpsXeHus B ceTn (4em Gonblue HanpsXXeHne B CETU, TeM MEHbLLYI0 MOLLHOCTb MOXHO “noakayats”). Hanpumep, 9kBT 6nok MAI Hybrid moxeT «nogkauatb»
[0 6KBT, Npu BbICTaBNEHHOM OrpaHnyeHnn cet 8KBT MoXHO KpaTkoBpeMeHHO paboTath (4o pa3psaga AKB) ¢ Harpy3kamun o 14kBT (ecnn Harpy3ka cHU3NTCA
Huxe 8KBT, To MAI moxeT HauaTb 3apsaTb AKB). [1na cpaBHeHUs, uTobbl nepexBatuTb Harpy3ky 14kBT npu orpaHnyeHnn cetu 8kBT, npuaetca Bbibpats MATT
PRO, mowHocTbto 15kBT. Kpome Toro, TpebosaHusa k emkoct AKB Ha nogkauky B cnyydae Hybrid 6yayT npakTuuecku B Tpu pasa MeHblLue.

Ha pucyHKe 7 nokasaHa TUnmnyHasa 3aBUCMMOCTb, MAaKCMMalibHO BO3MOXHON NOAKauKK, oT Hanps»eHna Ha AKB npu HanpsxeHun B cetn 200B, 220B 1 2408B.
B paHHOM cnyyae TecTupoBanca 610K MakCMManbHOM MOLHOCTN 6KBT (HoMnHanbHasa MowwHOCTb 4KBT) Ha 48B. B wkane HanpaxeHnin AKB B ckobKkax yKazaHo
3HaueHue, npuBeAeHHoe K 12B. XapakTepucTuka ABNAETCA NPUMEPHON U MOXET OT/INYATLCA B 3aBUCMMOCTM OT MOLWHOCTU 1 mogenu MATI.

lMpumeyaHue. Npu udeanbHeix ycnosusax (6onswasn émkocme AKb, HanpsxeHue 8 cemu He 8biwe 225 B) MAIT dobasum mouwHocme U nookadyaem ensioms 00 cgoell
HOMUHAJ1IbHOU MOWHOCMU K MOWHocmu cemu. OOHAKo, ecsiu Cymma 3mux MowHocmeu (om MAIT u om cemu), npesbicum o6wyto MakcumasieHyo NacnopmHyio
mowHocme MAI-a, mo MAI 6ydem ymeHbwame noOKayky mak, Ymobel oHa bbina 8 pamkax MmakcumasnbHol nachopmHou mowHocmu MATI. lTomomy ymo
8HYmMpeHHUe 31eKkmpuyeckue KoMnoHeHMob! (nposoda, pene u 0p.) paccyumaHsl UMeHHO Ha Makc. MmoujHocms MATI-a. T.e. ecnu MAIT 20 kBm, 8 HéM Hanpumep
cmoum pene Ha 100 A. A 018 mpaH3uma ¢ hooka4kou 33 kBm, nompebosasoce 6bi pesie 150 A. [lompebosasnuce 6bl u Opyaue 8HympeHHUe Npo8o0d U pa3bEMbl.
[Toamomy, ecsiu HyXHa makas no0Kayka, HyXHo usu ucnosiezosams MAT 6os1eweli MowHOCMU, unu 3anapannenums 08a MATI.
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Pa6oTta no Pmax otobparkaeTca Ha akpaHe XKW B HMxHel cTpoke KKW akpaHa.

O6a anroputma gonyckatoT paboTy C «<KaueCTBEHHbIM» reHepaTopamMm.

B pexxnme 3apsaga, ecnm Harpyska M TOK 3apAfa HauyHyT npesbiwatb Pmax, To MAI nepBbiM A4ENOM HAauYHET YMeHbLATb TOK 3apsAaa, YTobbl YMEHbLINTb
notpebnAaemyio MOLHOCTb CO BXOAa CETH, a JINLb 3aTeM HaYHeTCA NoAKauka B CeTb UKW Nepexos B MPUHYAUTENbHYIO reHepaLuio.

B pexunme Pmax coBmecTHO ¢ KO pexnmom, ecniv MOWHOCTb noTpebneHnsa 6onee, yem Pmax, a B cucteme npucytcteyetr MPPT ©mART n toka ot MPPT
[LOCTaTOYHO, NofKauka 6ynet no6aBnATb 60MbLUYI0 MOLHOCTb, U 3abMpan MakCUMaibHY0 MOLHOCTb OT COTHEYHbIX MaHenel 1 pasrpy»as cetb 220/230B. Cm.
pexnmbl IKO.

B3VMPas Ha BbICTAaB/IEHHOE OrpaHMyYeHe MaKCUMasIbHOM MOLLHOCTY ceTu. 3aHOBO Pmax cpaboTaeT, Kak TOIbKO HanpsKeHme BEPHETCA K MOPOry Bbixofa 13
nonHoro paspaga (~12,5/25/508). 3To 03HaYaeT uTo, ecnm HanpsaxeHre Ha AKb npocageT Hxke nopora npeKkpalleHns reHepaumn Uakbmin, MAT npekpatut
reHepaLuo UK NOAKAYKY M NepenaeT Ha ceTb. M ecnv B STOT MOMEHT Harpy3Ka He 6bina CHATa, BO3MOXHO BblKnioueHue (cpabaTtbiBaHVE) BBOAHOMO aBTOMATa,
OrpaHMYMBaloLLEro BalLe NoTpebneHne. 3To caenaHo AfiA Toro, YTobbl He JONYCTUTL NoNHOrO pa3paga AKB.

f BHUMAHWE! MNpwv nonHom paspage AKB, ecnun ocyLwecTBNAETCA NPUHYANTENbHAA reHepauma nnm nogrKadka no Pmax, ocyLecTBnAeTcA Nepexoq Ha CeTb, He

lMpumeuaHue: Moxoxasa cumyayus mMoxem 803HUKHymb eciu MAI He moxem obecneyums Heob6xoOUMYO NOOKAyky no Pmax. 3mo npoucxooum npu
paspsaxeHHbix AKb u/unu 3a8bleHHOM HaNpAXeHUU cemu U Npu 3Mom Heobxo0umo obecneyums CIUWKOM 60/1bwol MoK nodkayku. B smom ciaydae MAI
6yoem 2eHepuUpO8AMb MAKCUMAJIbHO BO3MOXHYIO NOOKAYKY, HO OHA MOXem He obeche4ums 8bICMasieHHo20 nopoza Pmax. Toeda nompebneHue om cemu
Ha4yHem y8esu4usamascs, 4mo Moxem npusecmu K cpabamsi8aHuUo 8800H020 ABMOMAMaA 3awumai.

Yto 6bl n36exaTb AaHHbIX HEMPUATHOCTE HeobXxoAuMO BblOMpPaTb eMKocTb AKB Takum o6pa3om, yTobObl rapaHTUMpPOBAHO OTpabaTbiBaTb BCMIECKU
MaKCUManbHOWM Harpysku 6e3 npoBanoB HanpsxeHuA Huxke Uakbmin. B Tom uncne, akkymynatopbl He JOSKHbI CUIbHO MPOCaXMUBaTbCA MOL Harpy3Kom
nogkauyku. Hanpumep, Bbl xotute obecneuntb Harpy3sKy 10kBT npu orpaHnueHnn cetn 5kBT, T.e. Hy>KHa nofgkayka 5kBT. 1na 48B 6noka 3To paBHOCUSIbHO TOKY
noakauky 5000B1/ 48B=~100A. Yto6bl AKB (kpome LiFePO,) He cMnbHO NPOCaXXMBANNCh, TOK HE JOJIXKEH NPeBbILWaTb, MO KpanHen mepe, 0,4C. T.e. eMKOCTb
AKB gomkHa 6biTb He MeHble T00A/0,4C=250Au x 48B T.e. 4 nocnepoBaTtenbHo coefmHeHHbIX AKB no 250Au x 12B. B ngeanbHoM criyyae, EMKOCTb AOJTKHA
ObITb eLe B ABa pa3a bonblue, T.K. €M ceTb OTKoYeHa, To Bce 10KBT Harpy3km 6yayT paboTtatb oT AKB, a Toku npesbiwatowme 0,4C NnpnBOAAT K pe3Komy
YMEHbLUEHNI0 KONnyecTsa LMKoB 3apAaga/pa3paga AKB, a 3HaunT K ero HegoNroBeYHOCTH.

3KO PEXXUMbl U TAPUDHAA CETb

Bce 3T pexxnmbl npeaHasHaueHbl Ansa pabotol ¢ MPPT 1 ceTeBbiMM MHBEPTOPaMU. [loNONHUTENbHbIE 0COOEHHOCTY PAabOTbl CETEBLIMU MHBEPTOPAMM CM. HUXKE
B COOTBETCTBYIOLLEM pa3gene.

Ecnn y Bac ectb MHorotapudHasa ceTb u/unm obbluHAA CeTb C anbTEPHATMBHLIMU WCTOYHMKAMWU SHEPruu, TakKUMK Kak COJIHeYHble GaTapen unu
BeTporeHepatop, To y MAIT ecTb pexKrMbl, NO3BOAAKOLLMNE YMEHBLUNTb PAaCcXo SNeKTPOIHepPrum ot ceTu.

Ecnn MAI nogknoyeH K ceTu, TO OH ee Bcerga TpaHcAMpyeT Ha Bbixod. Ecnm npu 3Tom y Bac ecTb AonofiHUTeNbHble ycTponctea 3apaga AKb ot
anbTePHATMBHbBIX UCTOYHMKOB, TO Nocsie NonHoro 3apsaga AKb anbtepHaTuBHbIE MCTOYHUKM ByayT paboTaTb B XONOCTY0. MOXHO, KOHEYHO, OTKITIOUUTL B STOT
MOMEHT CeTb, HO 3TO He BCeraa BO3MOXHO 1 He yao6HO.

InAa peweHuns aton npo6nembl MATT MOXeT caM OTKNOUNTb NOTpebneHne OT CeTU B 3aBUCUMOCTU OT HanpsaeHna Ha AKB, No3BonAA NCNoNb30BaTb SHEPTUI0
aNnbTePHATMBHbIX UCTOYHMKOB NO MaKCUMyMYy.

Kak 1 B cnyyae nogkauku no Pmax B MAI ectb gBa anroputma paboTbl. MepBbii anroputm — «[puHyauTenbHas leHepauma SKO» goctyneH B nio6on NnHenke
MATI, BTopon — «[logkauka Jko», Tonbko ana mogenent Hybrid n DOMINATOR/TITANATOR.
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Ana BKJTioueHna SKO pexnma Hy>KHO:

- YCTaHOBUTb «CeTb, JHEeProdKoHOM» -> « YripasneHune CeTblo» B «Pexumbl JKO»;

- YCTaHOBUTb Heobxoamnmoe HanpsxeHne Uak63KO B MeHio «CeTb, DHeprodkoHom»-> «UmindKO»;

lMpumeyaru: Jna Hacmpouiku modeneli PRO smum 8ce u oepaHu4usaemcs, NOCKOs1bKy 071 OaHHbIX Mooesieli 00CmyneH MoJlbKo 00UH as20pumm pabomel:
«[puHyoumenvHaa 2eHepayusa SKO» u oH BK/Tlouaemca asmomamuyecku.

-ycmaHosume napamemp “Tenepayusa MAI1” -> “Ipoy.ModkaukudKO” (P_MinleH3ko no ymonuaruto 10%).

-ycmaHosume pexxum pabomel 8 meHio “leHepayua MAI” -> “Pexxumllooka4ykudKO” ->"TIpuHyoleHepIKO” unu “Modkayka IKO”;

PaccMOTpUM 3Tu iBa pexrma paboTbi:

PEXM NPUHYAUTEJIbHAA TEHEPALIAA KO

B aTom pexume ceTb He 6yaeT TpaHcnmpoBaTbca, a MAT nepeligeT Ha reHepauuto (<MpuHyamTenbHaa feHepauna SKO»), ecnu HanpsxkeHne Ha AKB byaet
Bblwe Uak63KO. Ho Kak Tonbko HanpsxeHue ynageT Huxke Uak63KO, HauHeTCA oTCUeT BpeMeHU 2 MUH - BpeMsa He0OX0aMMOoe Ha To, UTOObl He pearnpoBaTb
Ha BPEMEHHble NPocafKn HanpaxeHna Ha AKB npu noaknioyeHnn 60MbLLINX MOLWHOCTEN (HanpruMep, HacocC, YalHKK U T.4.). Mo ncreyeHnn 2 mun MAT (ecnu
HanpsxeHne Ha AKB octaHeTcAa Huxe Uak63KO) nepengeT Ha TpaHCIALMIO CETU.

Hanee MAI 6ygeT npofomkaTb TpaHCNAUMIO, BMIOTb A0 nonHoro 3apaga AKB (OoT anbTepHaTMBHbLIX WCTOYHMKOB) M OyaeT BbiBOAMTb HaAMUCH:
«KpemBHewlMonH3apa», nocne yero onATb NepengeT B peXKMM reHepaunum 1 LMK NOBTOPUTCA.

3pecb HeobXxoAMMO NMETb B BUAY, YTO NOC/Ie Nepexofa B PEXMM TPaHCNALMN CeTu, Korga HanpsaxeHue ynano Hke Uak63KO, MAT moxeT BK/Tiountb pexunm
3apAaga, ecnu HanpsxeHne AKB 6yanet Huxe Uak63ap B «IMapameTtpbl AKB / MNpu 3apage» -> «Uakb Ctapt 3apag». Ecnu Bbl xenaete, utobbl AKB 3apsaxanncb
MaKCUMaJIbHO OT anbTepPHATMBHbIX UCTOYHMKOB NOC/e Nepexofa Ha TPAHCAALMIO CeTH, TO Heobxoaunmo, utobbl Uak63ap<Uak63IKO.

Yem Hwme 3HaueHue Uakb6dKO Tem 6onblie >sHeprum 6ypeT «BblkaumBatbca» M3 AKB u, cootBeTcTBeHHO, 6onee 3¢deKTMBHO MCNONb30BaTbCA
anbTepPHATMBHbIE UCTOUYHMKK, HO Bonee MHTEHCUBHO pacxodoBaTbca pecypc AKB.

B pexxume «MpurHyaleHepIKO» pexxum 3apaga ManbiM TOKOM (6ydepHbIN) OTKIOUEH, Aaxke ecnn Bbl ero BbiCTaBUN.

Hapo oTmeTnTb, UTO B 3TOM pexunme, ecnun nogknoveH MPPT ©mART, To oH 6ygeT aBTOMaTmyeckm NpubaBnATb MOLWHOCTb 3apAAa KOMMNEHCUPYA HarpysKy B
pexume reHepaumn. I ecnn 3ta MOWHOCTb 6GyaeT nmpeBbliwaTb MOWHOCTb Harpy3km 1o AKB He Tonbko He 6yaeT pacxodoBaTb PecypC HO MOXET U’
nogzapsaxatbca. A ecnv MATT HaxoguTca B pexxmume 3apsaga To Tok 3apaga ot MAT 6yaeT ymeHbLlUaTbCA Ha BEIMYMHY TOKa nocTynatowero ¢ MPPT.

PEXUM NOOKAYKA OKO
JaHHbIn pexxkum gocTtyneH Tonbko B mogenax Hybrid n DOMINATOR/TITANATOR. PaboTa B JaHHOM peXxume aHanornyHa npuHyauTeNbHOM reHepauuun.

TonbKo, BMeCTO nepexofa € TpaHCnAUMK Ha reHepauuio ot AKB, 6yaeT ocywecTBnaTbcA fobaBneHmne («nofgKkaykar) B CeTb onpefeneHHon mowHocTn. MNpn
3ToM MAT He oTKntoyaeTca oT BXogHoOM ceTn. CMbIci paboTbl NOAKAUKM 3aK/To4aeTCcA B TOM, UTO €C/IN Ha BbIXoAe eCTb Harpy3ka, To MAI HaunHaeT fobaBnaTb
B ceTb 220/230B HeKkOTOpOe KONNYECTBO MOLLHOCTM, YTO YMEHbLLIAEeT OTOOP MOLLHOCTM OT ceTU. Ho uTo6bl He NepeKayunBaTb SHEPTUIO B MPOMbILLSIEHHYIO CETb
MOLLHOCTb MOAKAYKM HAKOTAA He ByaeT NpeBbilWaTh MOLWHOCTb Harpy3Ku (3a UCKITIOUYEHNEM PeXMMA «MPOAANKMN»)..

EcTb elle HECKONbKO OTANUMIA «nofkaukn IKO» oT «npuHyauTenbHom reHepaumm SKO». Mpu HanpsaxeHnn AKB < Uak63KO nofkauka npekpaliaeTca, npu
HanpsxxeHnn AKB >Uak63KO nopgkauka Bo3obHoBnsAetcA. MNpuuem npu pabote ¢ MPPT ©mART, paxe ecnu HanpsxeHne AKB < Uak63KO, HO MOLHOCTb

BblpabaTbiBaemas anbTepHATUBHbLIMI UCTOYHUKaMK BonbLie, yem Heobxoamnmo and 3apaga AKb — nogkauka 6ynet npofomkeHa, NogpobHee CM. HMXe.
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Kpome Toro, Kak 1 B «nofKkayke Pmax», MakcMmManbHasa MOLWHOCTb «noakaukym JKO» He npeBbiwaeT MakcMmanbHOW MowHOCT MATT 1 3aBUCUT OT HanNpAXeHWA
B ceTn 1 Ha AKbB (cm punc.7).

B pexmme nogkauku B HuKHen ctpoke KKW OyaeT BbIBOAMTHCA MHPOPMaLMA O TOM, Kakaa notpebnAaemas MOLWHOCTb OT CETM U CKOMbKO MOLLYHOCTU
«MOoAKAYNBaAETCAN.

PABOTA B PEXKUME NMOAKAYKA 3KO CO CTOPOHHUMW KOHTPOJUJTEPAMU 3APAOA (MPPT UJTN CETEBbIE UHBEPTOPDI)

Ana ctopoHHux MPPT nopkauka paccuntbiBaeTca 13 GOpMyIibl, CyTb KOTOPOW COCTOUT B TOM, YTO YeM Bbllle 3HAUYEHME HanpsxkeHna Ha AKB, Tem 6onblue
nogkauyka. 3aBUCUMOCTb NINHeNHasa kx+b, HaumHaAa ¢ Uakb6IKO (HanpskeHue, HMKe KOTOPOro oTKlo4aeTcA nogkauvka) n go Uak6_MAX (HanpskeHue
OKOHYaHWA 3apAga). MNapameTp «[MpoueHT NogKauKn» 3agaeT 3HayeHue b.

Ecnun «[MpoueHT nogkaukm» paseH 0, To HaunHasa ¢ Uak63KO noakauka ¢ 0 O MakCMManbHOro 3HayeHuA 6yaeT NIMHENHO pacTul.

Ecnu 3agaH «MNpoueHT nogkaukm», Hanpumep, 10% B MAT mowHocTbIo 3KBT, To HaumHaA ¢ Uak63KO nogkauka 6ynet 300BT n ganee nMHenHo pactu.

ITUM NapameTPOM MOXKHO PerynmpoBaTb OTAavy B nogkauky B gnanasoHe Uak63KO ... Uak6_MAX.

TouHaa ¢opmyna: Pnogkaukn=Pmax*(%nopgkaukm)+Pmax*(Uak6- Uak63KO)/(Umax- Uak63KO) npm Uak6> Uak63IKO, nHaue Pnogkaukn=0

(Uakb — Tekywee HanpsaxeHne AKB, Umax — HanpsxkeHune (Unknmnueckoe) KoHua 3apsaga AKbB)

Korga nmopgkauka 3akOHUMTCA (CM. Bbille YyCNIOBUA NPeKpalleHnA MOAKaYvKM), TO HauyHeTCA oxupaHve nonHowm 3apAagkm AKB OT BHELWHero MCTOYHMKA C
COOTBETCTBYIOLLEN HAANUCHIO B HUXKHEN cTpoKe MKKU.

Ecnu Hanps»eHne Ha 6aTapen He NOAHUMANOCh A0 HanNpPAXKeHUA NOSTHOro 3apsaga B TeueHun 3-x aHel — MATT nepexoauT B peXXnM OXKMAAHNA NOMHOro 3apaaa
OT BHeLLHero 3apAfHoro ycTponcTea. Ml ecnm B TeueHun Hegenu HanpsxkeHre AKD Tak 1 He gOCTUIO HanpAXKeHWA MNOIHOro 3apAAa, TO 3anyCKaeTcA MOJHbIN
3apag ot cetn 220/2308B.

lMpumeyarue. Ecnu y 8ac conHYa «<MH020», a Hazpy3ka nooko4Yaemcs pedko, mo «[IpoueHm NnOoOKA4YKu» MOXHO cmasume 60/1bwe, Ymobbl MAKCUMA/IbHO
omoame 3Hepaulo 8 Hazpy3ky, koeda oHa nossundce. KoHeyHo 3a ciem paspaoa AKb, komopeili 3apaoumca om cosHUya (Komopoz2o «MH020») KaK MOJIbKO
Hazpy3ka ucyesHem. Ecnu xe conHya mano, a Hazpyska nookaodaemca yacmo, mo 6onewol «[poyeHm nodkauyku» 6ydem npugooums K 4acmsiM YUKIAM
3apA0a/paspaoa, Ymo ckakemcs Ha 0onzo8eqdHocmu AKB.

BHUMAHWE! Ytobbl cnctema KoppekTHO paboTtana, HanpsaxxeHne UakbIKO, fomkHO 6biTb HMke HanpaxeHua bydepHoro 3apaga Uak6_BUF. Mostomy
Ana ctopoHHux MPPT (T.K. y MATT HeT gaHHbIX O TeKyleM HanpsxeHun 6ypepHoro 3apaga MPPT) HanpsaxeHne Uak69KO nonb3oBaTtenb JOMmKeH
BbICTaBUTb 3aBeOMO HuKe bydepHoro HanpsaxxeHna MPPT.
lMpumeyuarue. Ecnu ucnons3yemca cmopoHHUU ConHeYHbIt KoHmposaep, MAIT He 8 cocmoAaHUU 0mc1edume 8 KAKOM pexxume OH Haxo0umcs (UUK/IU4Yeckoz0 3apAoad u Jiu
8 bygpepHom). Y ecriu MATT nepewiesn 8 pexxum 0XXUOaHUA 8HeWHe20 3dpsA0d, MO KpoMe CMAaHOapmHO20 nepexo0a 8 pexxum NOOKAYKU Usiu NpUHyoumesibHoU 2eHepayuu

nocsie nosiHozo 3apada (Uak6 > UakbMax), smom nepexod 6ydem ocyujecmaneH makxe eciiu HanpaxeHue Ha AKb 0docmueno Uak6_BUF u npowino 2u.

JlononHuTenbHble peKkoMeHAaLum Nno Bblbopy % noakauky 1 UsKo onmcaHbl H/XKE 1 B OCHOBHOM aHanoryHbl npu pabote ¢ MPPT ©mART.
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PABOTA B PEXKMME NOAKAYKA 3KO C MPPT ©MART

Ecnn ncnonbsyetca MPPT ©mART (c kotopbim y MATT ecTb NoNHOLEHHAsA CBA3b), TO anroputm nogkauku ana MPPT ©mArt cnegytowmnin:
Uakb6 - TekyLyee HanpsxeHue Ha AKB,

Uak6_BUF-6ydepHoe Hanps»KeHre, OKOI0 KOTOPOro pekomMeHayeTca nogaepxunsatb HanpsxeHne AKB (UakblMoaaepx3apag),
Uak63KO - nopor BkntoyeHnsa/BbikntouyeHna KO pexnma (UmindKO):

A) Ecnn Uak6>Uak6_BUF BKJTiouaeTca nogkauka no makcumymy. T.e. MakCMManbHY MOLLHOCTb KOTOPYIO MOXKeT BbigaTb MAI npu nogkayke B CeTb.

B) Ecnn Uak63KO < Uak6 < Uak6_BUF — nogkauka 6yaeT paBHa MOLHOCTY Bbl4aBAaeMOWN CONTHEYHbBIM KOHTPOIEPOM MJIOC MOLWHOCTb, YCTaHOBNIEHHAs B
nyHkTe «[Mpou.lNogkauknKO» (T.e. % oT MakcMmanbHon moLyHocT MATT).

B) Ecnn Uak6<Uak63KO — nogkauka 6yaeT paBHa TOKY BbljaBaeMbIM COTHEYHbIM KOHTPOJIIEPOM 3a MUHYCOM ToKa 3apAaga AKB.

Kpome TOro, pa3 B Tpu AHA 3anycKaeTca NOSHbIN UuKkn 3apaga AKB oT conHeuHoro KoHTposnnepa. B atom cnyyae nogkauka 6ygeT orpaHMyeHa TOKOM,
BblZJaBaeMbIM COJIHEYHbIM KOHTPOJIIEPOM 338 MUHYCOM TeKyLuero Toka 3apaga AKb. Ecnn B TeueHnn Hepgenuv HanpsaxkeHne AKDB Tak 1 He OCTUIIO HanpAaXKeHusA
NOSIHOTO 3apAAa, TO 3anyCKaeTcA NOMHbIN 3apAagd oT ceTn 220/230B.

B pexxmme 3apaga Tok oT MAT B AKB 6ygeT ymeHbLaTtbca (BnnoTb Ao 0) Ha BenmumHy Toka noctynatowero ¢ MPPT.

M3 anropmntma pabotbl MAI ¢ MPPT ©mART B1AHO, YTO MCMONb30BaHME COMHEYHOW SHEPTM MaKCMMAJIbHO, B OT/IMYMM OT UCNonb3oBaHmA ¢ MAT CTOPOHHMX
MPPT, rge aHanu3 KonnyecTBa NogKaukm 6a3mpyerca Ha CMNbHO HennHenHon cBa3n ¢ MPPT uepe3 HanpsaxeHue Ha AKB.

Kpome Toro, pa6ora ¢ MPPT (C)mART nosBonser cywecTBeHHO yBenuunuTb pecypc pa6orbi AKb nunm cHnsmntb Tpe6oBaHme No eMKocTu, T.K. B
OCHOBHOM nogKayka 6yaeT nponsBoanNTCA B TO BpeMA, KOorga nocrynaeTt SHeprus oT conHua.

Mpumeyanrue. [na koHmposnnepoe MPPT ©mART, 6ycepHoe HanpsaxeHue pezynupyemcsa HenocpedcmseHHo MATlI-om. 8 npouyecce pabomel. [Tocie nonHo20
3apada, MPPT nepesodumca 8 byghepHobll pexum «B»— pexum nepsuyHo2o bycepHo20 3apsada (8vipasHusaHus). B smom pexume MPPT cmabunusupyem
HanpsaxeHue AKb Ha yposHe Uak6_BUF ycmaHosneHHoe 8 meHto MAIL Yepe3 cymku MPPT nepegooumca 8 6ygepHbili pexxum «b»— pexxum 8mopuyHoz20
6yepHo20 3apada (nodoepxaHus 3apaoa) ¢ bygepHeim HanpaxeHuem Ha 0,5/1/28 Huxe. Kpome mozo, Heobxo0umo umeme 8 8udy, Ymo byepHoe HanpsaxeHUe
3asucum om memnepamypel. B pesynemame ecnu HanpaxeHue Uak6IKO gbicmasnieHo 671u3Ko K 6ygepHomy, mo yepe3 cymku usiu no memnepamype, Uak6_BUF
Moxem cmame meHbwe Uak63KO, u nookauyka nepecmaHem pabomame 3¢ppekmusHo. [losmomy ecnu HanpsaxeHue Uak6_BUF cmaHem meHbwe Uak63KO, MAT
asmomamudyecku ckoppekmupyem Uak63KO, kak: Uak6IKO = Uak6_BUF -0,2/0,4/0,8Vv.

é BHMUMAHWE! HactoAaTenbHO pekomeHAyeM Nosib30BaTbCA OAMHAKOBbLIM anroputMom paboTbl B KO pexnme 1 no Pmax (T.e. nnb6o B 060mx pexmnmax
nofKauyka nnu B 06onx NprHyauTeNnbHas reHepayus).

PABOTA B PEXKUME NMPOAAMA B CETb

JaHHbIn pexkum goctyneH Tonbko mogenax Hybrid 1 DOMINATOR/TITANATOR. 3ToT pexxvum npakTnyeckn coBnagaet ¢ pexnmom «fogkauka IKO» n nostomy
cobntofaloTcA BCE BbILEONUCAHHbIE anropuUTMbl Ans CTOPOHHUX unnm MPPT ©OmART. OTnnume 3akoyaeTcsa Nvb B TOM, YTO €C/IM Harpy3ka MeHblue
MaKCUManbHOW MOLLHOCTM NOAKAYKM, KOTOpY MoxeT BblgaTb MAI, To Bce nanuwkn MAT oToaet («<npopaeTt») B ceTb. B «06bIYHOM nogKayuke» MOLLHOCTb
Oblna orpaHnYeHa HarpysKkom, He cMoTpA Ha To, uTo MATT mor 6bl nogkauaTb 1 6onblue.

Kpome Toro % nopgkauku He npubaBnaeTca K MoWHOCTY BblgaBaemori MPPT, a 3agaeT MUHMManbHY MOLHOCTb NoAKauku. T.e. nogkaunBaem He meHee %

nofikauku. MiHaue B “npoaake” Mbl Bceraa Haxoaunucb 6bl OKOJo nonoxeHus Usko.
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MowHOCTb MaKCMManbHOW NPOAAKM OrpaHNYeHa No YMOYaHUIo Kak 5KBT, ee MOXHO n3meHuTb B MoHUTOpe MAPGuUI_.exe kHonkon “Max Mpogaxa”

MpumeyarHue. O6pamume eHumaHue, Yymo paboma 6o ecex ebiuieonucaHHoix pexxumax (Pmax u 9KO) pacxooyem pecypc AKb. Yem a2ny6ixe paspso
AKb, mem menowie AKb Bam npocnyxum. PekomeHOyem He 0onyckameb 21y6okux pa3paooe AKb, 6onee 70%-80% om HOMUHA/IbHOU EMKocmu.

Ana KoHmpona 3a smum MOXHO UCNhO/Ib308aMb B8HeWHUli 6amapeliHbili MOHUMoOp (Hanpumep, Ha 6a3e [MAK «ManuHa») unu aHano2u4HbIl
ecmpoeHHbili 8 DOMINATOR/TITANATOR.

PEXXUM "TAPU® CETb+3KO"

JTOT peXKMM MOXKHO UCNOJIb30BaTb B AiBYX ClyyasnX.

Bo-nepBbix: ecnn y Bac MHOrotapu@HbIN CYETUMK SNEKTPOSHEPrumn, 1 Bbl XOTUTE SKOHOMUTb SHEPru CeTn, nepexoasa B AHEBHOE BPEMA, B PEXMM
NPVHYAUTENbHOW reHepauunmn. Pexmnm cnopHbin, T.K. SKOHOMA SHepruio cetn Bbl pacxopyeTe pecypc AKB. Ho Bce meHAeTcA, ecnin UCMoNb3yoTCA CONMHEYHble
6aTapewu, Kotopble obecneyat 3apag AKb B gHeBHoe BpeMmA (T.e. pa3pag AKB He 6yaeT cunbHbIM). [pun 3TOM KpoMe NPUHYAUTENbHOWN reHepaLy B 3TOM CJlyyae
MO>KHO YCTaHOBUTb NOAKauKy ceTu. TakxKe MOXeT OblTb BbIrofa Npu UCMOIb30BaHUM BETPOreHepaTopa, eCiv BeTpa cabble 1 He XBaTaeT SHepruun ana sapaga
AKB, B 3TOM Criyyae npu BbIrO4HOM HOUYHOM Tapurde MOoXKHO noa3apaanTb AKB.

Bo-BTOpbIX: faxe ecnn y Bac obbluHaA (He MHorotapudHas) ceTb, TO STOT PEXUM MOXKET MPUroaMTCA Npu paboTe C TaKNMK UCTOUYHMKAMM Kak CONTHEYHble
naHenu. Ytobbl B HOYUHOE BpemMa He oTbmpanacb sHeprua ot AKb Heo6xoaMMo BbICTaBUTb BpeMs 3aKaTa 1 paccBeTa. [1na 3Toro cyiyyasa MOXKHO OTKJTUNTb
o6s3aTeNnbHbIN 3apAf BO BpeMA MUHMManbHOro Tapuda (cMm. Huxe B pasgee «loasepem utor»). [nAa 3TOoro HeobxoAMMo CHATb GnaXkok C onuun
«Ob6asatenbHbIN 3apag npu Bxoge B TapndHbIN pexknm» B nporpamme no obHoneHunio BHyTpeHHero N0 MAT-a (MAP2Gui_.exe pa3gen «MoHUTOP»), KOTOPYIO
MOXHO CKayaTtb Ha canTe microart.ru B pasgene NOOAEPXKKA -> MNO/MPOLIMBKN N MPUNOMXEHNA -> NMPOLLMBKW/OBHOBJIEHWA.

Pexxnm ycTaHaBnmBaeTca B MeHo «CeTb, DJHEProdKOHOM» -> «YnpaBneHune CeTblo» - paboTaeT Tak Xe, Kak 1 «Pexxnmbl SKO», HO € TOM pa3HULER, YTO BO Bpems
MUHMManbHoro Tapuda cetn MAI 13 pexumos KO nepengeT B pexxum TpaHcnAauum cetu (gaxe ecnu Ha AKb HanpsxkeHue Bbiwe Uak63KO).

Mpu nepexope B MUHMManbHbIN Tapud MAT BKJTioumT (N0 yMONYaHMio) pexnm 3apsaga He3aBUCMMO OT HanpsXeHusa Ha AKB 1 6yaet, ecnu BbiCTaBeHo,
paboTaTb peXxnm 3apana manbiM TOKOM (6ydepHbin).

Ecnn Bpema mnHnmanbHoro Tapuda 3akoHunnocb, Ho MATT He 3aKoHUYMN 3apAA, TO Nepexo Ha NPUHYAUTENbHYIO reHepauuio (N NogKauky) OyaeT OTnoXeH
[0 OKOHYaHWA 3apaaa (ncknovaa OydepHbin pexum). HaunHasa ¢ Bepcun MO 28.1 MOXHO Bcerga 3aBepluatb 3apag Npuv BbIXOAe M3 TapudHOro pexuma
YCTAHOBMB COOTBETCTBYIOLLYIO OMLMIO C MOMOLLbIO MPOrpamMmmbl Nporpammbl 06HoBNeHUA BHYyTpeHHero MO (MAP2Gui_.exe pasgen "MoHuTop").

Bpemsa MMHUManbHoro Tapuda BbiCTaBNAETCA B:

«CeTb, JHeprodKoHoM» -> «MuH Tapud Hauano»

«CeTb, JHeprodKoHoM» -> «MuH Tapud KoHeu»

Bpema Hauana v OKOHYaHMA «BpPeMeHW MUHMMaNbHOro Tapuda» - o6blYHO HOYHOE. B 3TO BpemsA LieHa 3NeKTPO3HEepPrun mMeHbLle (ecniv, KOHeYHo, y Bac
MHOTrOTapu®HbIA CYETUMK U 3aK/IOUYEH COOTBETCTBYIOLMA JOroBop). Bpema mumHMmanbHoOro tapmda ycTaHaBAMBaeTCA C TOYHOCTbO Ao 10muH. OnAa
KOPPEeKTHOM paboTbl HEOOXOANMO YCTaHOBUTL TeKyLlee Bpems B MeHio «[pyrne Onuyum» -> «Tekyulee BpemaA». 310 BpeMa byaeT oTo6parkaTbCA B HMXKHEN
cTpoke XKW BmecTe c yactoTon (ecnm BbibpaH «Tapnd CeTb+IKO»).

C nomoubto MoHuTopa nporpammbl MAPGUI_ MOXKHO HAacTPOUTb TapUPHBIN PEXKM, YTOObI BLITU 13 3apAga MO OKOHYAHUW TapUPHOro BpeMEHU UK He
BXOAMTb aBTOMATUYECKM B 3apAS eC/v NepeLsivi Ha MMHUManbHbIN Tapud.
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NMopBegem mnror.

Kakom pexunm (ecnu mopgenb meeT BO3MOXXHOCTb BbiGopa) n napameTpbl, npu paboTte ¢ anbTepHaTUBHbIMU UCTOYHVIKaMI, NyYlle Bbi6upartb?

OnAa Hauana HeobXxoAMMO OTMETUTb, YTO Kak CKa3aHOo B nocnegHem npumedvaHun, pexmmbl JKO mcnonb3yor AKB B DKO pexmmax. Xopolo, ecnu
anbTePHATMBHOW SHEPrMm MHOTO, HO MHOrAa 6bIBaeT MACMYPHO MK BKNOYMNACh Harpy3Kka npesbilwaoLwad MOWHOCTb aflbTEPHATUBHOIO UCTOYHMKA. B 3TOM
Cnyyae He BCerfa BbirOAHO OrpaHW4YMBaTb JHEPruio, OTAaBaemylo B Harpysky. MoxHo notpatuTtb 3Hepruio ot AKB, npegnonaras, uto Korga Harpyska
CHUMETCA N BbINAET conHue, Mbl noa3apagum AKB. B npotneHom cnyyae, AKB 6yaeT Bcera 3apsaeHHbIM, 1 KOrAa BbIMAET COMHLE, @ Harpy3Kku He byaer, 3Ty
SHepruio Hekyga byaer feBatb.

MapameTp, perynupyowun rnybuHy storo paspaga, asnaetca Uak6IKO. [Ona AKB ¢ manbim pecypcoMm UUKNOB 3apAf-pa3pafd — 3TO HanpsXeHue
Heobxoanmo cTaBuTb 6nmxKe (Ho MmeHbLe) K Uak6_BUF, c noBbilweHHbIM pecypcom 3TOT napameTp MOXHO CTaBUTb Aanblue ot Uak6_BUF.

EcTb ewle obuwee npasmno Ha BbiIbop Uak6IKO, HO camo 3HaueHre HeoOXOAMMO BbIACHUTL OMbITHbIM NyTeM. Yem 6onblue BbipabaTbiBaemas anbTepHaTUBHAA
3Heprusa (B cpefHem) npeBbiwaeT notTpebneHre (B cpegHeM), TeM HUXKE MOXHO CTaBUTb 3HaYeHneUak63KO, a B pexkmme NogKaukmy «NpOoLeHT noakaukm»
cTaBuUTb 6onble. Ecnm ke BbipabaTbiBaemasa anbTepHaTUBHAA SHepPrnsa Huke notpebneHuns, To UakbIKO Heobxoammo ctaButb 6nmke K Uakb6_BUF n
NCNOMb30BaTb TONbKO PEXMM MOAKAYKN CETU, C MAJTbIM €MPOLLEHTOM MOAKAYKNY,

Kpome Toro He cTouT 3abblBaTb, YTO €CNN UCMOJb3yeTCA anbTepHATMBHAA HEPrua TONbKO OT COSIHEYHbIX MaHenen, To B HOYHOe BPeMsa afibTepHaTUBHasA
3HepruA noctynatb He bGyaeT. B aTom cnyyae, 4toObl UCKNIOYMTL HOUYHOW pa3pAg (Hanpumep, XONoAWSIbHUK, OTOMNEeHNe W.T.A.), OCOOEHHO NP HU3KOM
Uak63KO 1 60nbLIOM «NpoLieHTe NOAKaUKN», XenaTeSibHO NCNOosb30BaTb TapUPHbIN pexum cM. Bbiwe (Pexkum «Tapud ceTb+IKO0»).

MpuHyanTenbHana reHepauma

MNpuHyauTenbHaa reHepauna, HaNnprUMep, MOXeT NPUroAUTCA, eCIN UCMONb3yeTCA CeTeBON MHBEPTOP (CM. Jasniee COOTBETCTBYOWMI pa3gen). Kpome Toro ero
BbIFOfHEE NUCMOJIb30BaTb CO CTOPOHHUMM KOHTponnepamu MPPT, rae HeT nonHoueHHou ¢easn ¢ MAT. B nto6om cnyvae, cnabbim MOMEHTOM 3TOrO peXkmma
ABMAETCA Nepexos Ha OXKMAaHMEe BHELIHEro 3apaga, ecin HanpsxeHve ywno Huxke UakbIKO. B aTom cyyae sHeprus anbTepHaTUBHbBIX MUICTOYHMKOB OyaeT
pacxofoBaTbCA TONbKO Ha 3apAf, NpuyemM orpaHnyeHa GpUKCMpPOBaHHbIM TOKOM 3apAaa. [103ToMy ncnonb3oBaHMe 3TOro pexnma, byaet 3pPpeKTnBHbIM B TOM
cJlyyae, eCcnin SHepPrum OT anbTePHATUMBHbLIX WMCTOYHMKOB XBaTaeT anAa noppepxaHua HanpsxeHuAa AKB Bbiwe Uak63KO B TeueHMM BCero AHA, e
NCMNONb3yeTcs TAPUGHDIA PEXUM, U B TEUEHUM CYTOK, B MPOTUBHOM cJiyyae. T.e. CHUXKeHne HanpaxeHua Huxke Uak6IKO npouncxoant peako.

OTciofa BUAHO, YTO B pEXUME NPUHYAUTENBHON reHepauumn BbirogHo cTaBuTb Uak6dKO Kak MoXHO Huxe. Ho Torga npugetca Bblbupatb goporme AKB ¢
60/1bLUINM KONMYECTBOM LIMKIIOB 3apAA-pa3pas 1Unm yaile nx MeHaTb. Hanpumep, ecnu Bol ncnonbsyeTte LiFePO4 AKB, To peXxnm npuHyanTenbHON reHepaunm
MOKET ObITb Pa3yMHbIM BbIGOPOM.

K MWHycam [aHHOro pexuma HeoOXOAUMO OTHECTM AOCTAaTOYHO YacToe NepeknoyeHue (ecsim He BbINOSMIHEHO YcnoBre 3¢PPeKTUBHOCTUN) C CEeTU Ha
reHepaumio 1 06paTHO 1 KaK CieiCTBME YMEHbLLEHNE JONrOBEYHOCTU paboTbl Nepekntovatowmx Pene, ocob6eHHO Ha 60JbLUMX Harpy3Kax.

Mopkauka ceTn

MoaKauyka Npy COBMECTHOWM paboTe C HalmM CONTHeYHbIM KoHTposiepom KOC MPPT ©mART, noxanyn, asnaetca Hanbonee 3peKTUBHbIM PeXnUMOM. T.K.
3HepruA afbTepPHATUBHbIX UICTOYHMKOB BCErAa NCronb3yeTca No makcumymy. lNpu stom Bbibop HanpaxeHna Uak6IKO yxe He TaK KpUTUUYHO 1 3aBUCUT TOJTbKO
oT pecypca AKb KoTopbii Bol ncnonb3syete. T.e. B OTANYNN OT NPUHYAUTENBHON reHepaunu, Bol moxkeTe ncnonb3osatb AKB 1 ¢ MeHbLwM pecypcom. KoHeuHo,
B 3TOM cilyyae 3pPeKTUBHOCTb 3af1eCTBOBAHMA anbTePHATMBHOWM SHEPIUN YMEHbLUMTCA, HO y Bac ecTb BbibOPp.

Mopgkauka anAa cTopoHHMx MPPT, BbirogHa, ecnm HeT BO3MOXHOCTM obecneuntb Te ycnoBuA 3¢p@PeKTMBHOCTU, KOTOpble OMNucaHbl Bbie AnA Bblbopa
NPUHYANTENbHOW reHepaunn. Hanpumep, Bbl ncnonb3syete o6biuHble KNCNOTHble AKB n/nnu sHeprua anbTepHaTUBHbIX NCTOYHMKOB He obecneyrBaeT B
HY>KHOM O6beme pacxof OT Harpys3Ku.

B npuHyauTenbHom reHepaummn pacxog sHeprun AKB paBeH MOLHOCTM Harpy3Ku, a Npu NofKavke MOXHO PerynimpoBaTth 3TOT pacxog. YTobbl MakcMManbHO
OTAaTb SHEPruio B Harpysky, eCTb NnapameTp «MpPOLEHT NoakKauku». Toraa Aaxke B OTCYTCTBMM SHEPrUmn OT anbTepPHATUBHBIX MCTOUYHMKOB, MOAKauka Oyaer
nocTynaTtb B Harpysky 3a cuet AKB. 3ToT napameTp 60osblue 3aBUCUT OT Harpy3Kku. ECiv OHa NoCTosIHHaA MK YacTas, TO «NPOLEHT MOAKAYKN» He CTOWT AenaTb
6onblirM, NHauve HanpsxeHne Ha AKB Bcerga 6ypet pagom ¢ Uak63KO. 1 HaobopoT, npu peakoi Harpyske HeoO6XOAMMO BCHO SHEPTUio OTAaTb B Hee, 1
NMOSTOMY, €C/IN B 3TOT MOMEHT afibTePHATMBHOW SHEPTUN He XBaTaeT, HeobxoanMo 3abpaTb ee ¢ AKB, ycTaHOBMB 60MbLLON MPOLEHT NOAKAUKMY.

K MrMHyCcam flaHHOTO peXrMa HeobXo4MO OTHECTU TO, YTO NojKauKa paboTaeT ¢ TOUHOCTbIo B 20 - T00BT (3aBMCUT OT MOAENN), T.e. OT CETU B HAarpy3Ky Bcerga

6yneT 3abMpaTbCA 3Ta MOLHOCTb.
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NOAKJTIOYEHUE K BEH3OIEHEPATOPY U CATl

Mpu wuncnonb3oBaHun MAIT COBMECTHO C OGEH3MHOBbIM FeHepaTopoM (UNM AM3EeNbHBIM WX Fa30BbiM FeHepaTopoM) Bbixod 220/230B nocnepHero
NPUCOeAMHAETCA C MOMOLLbI0 Kabena K pazbemy Ana nogknoueHusa K cetn 220/230B Ha Bxoge MAT. Ona mogenn DOMINATOR/TITANATOR nogkntoueHue
BO3MO>KHO Ha OTAEeNbHbIN «BXOA 2» (CM. B COOTBETCTBYIOLLEM pa3aene OnmcaHus).

Mo aHanorMm ¢ ceTeBbIM HaNpsAXeHUeM, ecin reHepaTop pabotaeT, MAI TpaHcnMpyeT ero HanpsaxeHne 220/2230B ckBo3b cebs Ha BbIXOAHYHO PO3ETKY U, NP
HeobXoAMMOCTH, 3apsXKaeT akkymynatopbl. Korga reHepatop npekpatnt paboTy (Hanpumep, nocse BblpaboTKM 3anaca 6eH3mHa, yepe3 3-4 yaca), MAI
aBTOMATUYECKM NEePEKITIOUMNTCA B PEXNM NPeobpa3oBaHNA HaNpPAXKeHNA akKyMynATOPHbIX 6aTtapern B 220/230B. Mpwn coBmecTHOM paboTte MATT ¢ reHepaTopom
[LOCTUraeTca CyLwecTBeHHaA SKOHOMUA TOMJIMBA, a TakxKe obecneyrBaeTCA TULIMHA Y 3HAUYNTENIbHOE COKpaLLeHMe BblAeNeHVA BPeHbIX BbIX/TOMHbIX ra3oB. Takxe
YBEIMUNBAETCA pecypc paboTbl reHepaTopa, T.K. 06LLee BpeMaA ero NCnosib3oBaHMA YMEHbLLAETCA.

B pabouem pexume reHepatop noTpebnaeT TOMAMBO B Masiio 3aBUCUMOCTM OT peasibHOM Harpy3ku. JTO O3HAYaeT, UTO eCsiv MOAK/IYMTL TeNneBn3op,
XONOAUNBbHYK 1 OCBeLLeHMe, Hanpumep, CymmapHon MowHocTbio 300 BT K reHepatopy 2,2 KBT, To nocnegHuin 6yget noTpebnATb Nvllb HEMHOTMM MeHbLUe
TOMANBA, YeM, €C/IN K HeMy MOAKMUYMTb Bce 2,2 KBT. o3ToMy, Npu rpamoTHOW 3KCryaTauum (3KOHOMUYHBIA pexum npu pabote Tonbko ot MATI, u
MaKCUMasibHas Harpyska npu paboTe reHepaTopa) MOXHO MONYYUTb CYLECTBEHHYO SKOHOMMIO TONAKUBA. [prumepHO 5 — 6 yacoB paboTbl reHepaTopa 06bIUHO
[OCTaTOYHO ANA 3apAfaa, No MeHbLen mepe, 80% OT eMKOCTU akKKYMYNIATOPOB.

Takxe Heobxoammo OyaeT 3anporpammmpoBaTb MapameTpbl MHBepTopa «MakcMOLHOCTb» Ha COOTBETCTBYIOLLYID HOMMHAJIbHYIO BbIXOAHYIO MOLLHOCTb
reHepartopa 1 BK/OUUTb OAWNH U3 anroputmoB Pmax. B aTom cnyuae, ecnin MAIT BKoUNT pexkrum 3apaga BO BpeMA MOAKIIYEHHOW Harpys3Kku, 1 cyMMapHas
MOLLHOCTb Harpy3ku 1 3apsaga NPEeBbICUT MOLHOCTb reHepaTopa, TO TOK 3apagda OyaeT orpaHunyeH, YTobbl He BbIATY 3a Npeaesibl MOLWHOCTY reHepaTopa. Kak
TONIbKO Harpy3ka CHUMeTCA (Hanpumep, nepectan paboTaTb HACOC UM BCKUMEN YaHKK), TO TOK 3apada BOCCTAaHOBUTCA B COOTBETCTBUM C MPOrpamMmon 3apaga.

lMpumeyarue. Ecnu Ha cemesoti 8xo0 MAI MAT (kpome modenu DOMINATOR/TITANATOR) nookntodaemca 220/230B om 2eHepamopad, mo nocsie nocie0Hez2o 8ecbMa
XesiamesibHO ycmaHosume cemegol ¢unemp 220/230B (Ha coomgemcmsyowyro MowHocme). [lpu pabome uHeepmopa om 2eHepamopa Heobxo0uMo
8bICMABUMb PACLWIUPEHHbIE NApamempsl OUANA30HA 8XOOHO20 HanpsaxeHUa om 120B 0o 265B. MowHocms 2eHepamopa pekomeHOyemcs 8blbupame He MeHee
HOMUHabHoU mowHocmu MATI, uHave, npu pe3kux U3MeHeHUAX MOUWHOCMU HA2py3Ku, 2eHepamop 6y0em 0asame 8bICOKOBO/IbMHbIE 2PMOHUKU, 4mMoO Moxem
npusecmu K nopye obopyoosaHus. PekomeHOyem npuobpemame UHBEpMOpPHble 2eHepamopsi co cmapmepom. OHU He MOJIbKo umetom udeasibHyto hopmy 220/230B,
HO U CywecmeeHHO CHUXArm pacxo0 monsiuea npu Masblx Hazpy3kax. 9mo no3eosisem 007120 U KadecmeaeHHo 3apsaxame AKB, coxpaHas maseili pacxod monsuea.
Takke Npu UCNO/1Ib308AHUU 2eHEPAMOpPO8 HE0OX00UMO 8biIcmasume «Bxoo 220B»->«b/[]u3leHepamop».

YTo6bI BPYUHYIO He 3anyckaTb leHepaTop npu ncyesHoBeHmm cetn 220/230B n paspage AKB, ynobHo ncnonb3osatb cucteMy aBTomaTnyeckoro nycka - CArl. CAIN
nogaepxnBaeT MHorne mogenu leHepaTopoB 1 umeeT cBa3b ¢ MAT yepes pasbem RS232 Ha nepepHelt naHenn. Ytobbl MAI ynpasnan CAIl, Heo6Xo4MMO B MEHIO
BblcTaBUTb «CkopocTb RS /CAM/VddWiFi»->«CATll - 3apag», a Takxke ykasaTb HanpsxeHue ctapTa [eHepaTtopa «Uak6b/An3Crapt»->«Uak6_diz». Anroputm paboTbl
OyneT cnefyloWmn: Kak TonbKo HanpskeHne Ha AKB cHusnTca Huke Uak6_diz, MATT n3meHuUT nonAapHoCTb curHana ynpasneHus CAl. KoTopbili B cBoto ouepeb
3anyCcTUT reHepaTop, NPOrpeeT ero, ecin Hy»KHO OyaeT ynpaBnATb €ro opraHaMu ynpasneHuA 1 MOAKMYNT BbIXOAHOE HanpskeHue [eHepaTopa Ha BXop4
220/230B MAI. Mocne storo MAI1 nepengeT Ha TpaHCNAUMIO U 3apAd, Kak Tonbko AKB nonHoctblo 3apagartca, MAI BOCCTaHOBUT NONAPHOCTb CUrHana
ynpasneHua CAll, KoTopbl BbIKoUnUT [eHepaTop (NpeaBapuTenbHO OTKAOUMB ero oT Bxoga MAT).

Bce nogpobHocTn o paboTe, nogknioueHnn 1 Bo3MoxHocTAx CAIT cm. B otaenbHoM onvcaHmnm Ha CAIT Ha canTte microart.ru. Mogens DOMINATOR/TITANATOR
MOXKET, TaKXe, paboTaTb C reHepaTopamMu, ocHaleHHbIMK ABP (6nok ABTomaTnyeckoro Beoga PesepBa) cm. Huxe.

B cnyuae ecniv Bbl UICNoNb3yeTe reHepaTop CO CTapTEPOM B YCIIOBUAX NMOJSTHOM aBTOHOMMUW, TO 13-3a TOTO, UTO reHepaTop BK/louaetca peako (npuw pabote ¢ MAIN ),
ero BHyTpeHHero 3apaga He xBaTtaeT A NOIHOM 3apAAKN ero BCTPOEHHOIO MafieHbKOro akKyMynAaTopa. [octeneHHO WTaTHbIN akKyMYATOP reHepaTopa MoXeT
pa3pAaanTbCA 1 aBTO3amnycK NnepectaHeT paboTatb. [JnAa cknoueHna 3Ton npobnembl HEO6XOANMO YCTaHOBUTL HEOOJbLLOE HEAOPOroe 3apAAHOe YCTPONCTBO Ha
12B ¢ dyHKUmen nogaepxaHus 13,6B Ha AKB. Takoe yCTpOMCTBO NOAKIIIOUAETCA K BbIXOAY MHBEPTOPA, @ €ro KNeMmbl MNOAKIIIYAITCA K aKKyMyNIATOPY reHepaTopa.
Ecnn y Bac reHepatop co ctaptepom u yctaHoBneH CAll, a TakXe mmeeTca BHewHAA ceTb 220/230B, TO B MCNONb30BaHUM OOMNOMIHUTENIbHOTO 3apAAHOro

YCTPOMNCTBA HET HeobxoaumocTu, T.K. CAlN 6yaeTt cam 3apsaXKaTb OT CETU BHYTPEHHUI aKKyMYNATOP reHepaTopa, eC/iv eCTb Takas HE0BX04MMOCTb.
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Mpumeuanue. lNpu 3kcnayamayuu uHeepmopos MAI ¢ anekmpozeHepamopom 6020 muna bE3 cucmemor ABP/CAIT neped mem, Kak 2iywume 0suzameris
3/71eKmpo2eHepamopa spy4Hyto, Heobxooumo BbIK/Tlouume asmomamudeckuli sbikiodamers sbixooa 220/230 B Ha 2eHepamope unu 8xoda 220/230B Ha uHeepmope.

i
~ TPEXOA3HbI/ KOMMEKC MAN

TpéxdasHbin KOMNeKC BKNoYaeT B cebs Tpu npnbopa ognHakoBon mowHocT Tina MAT DOMINATOR (unn MATT HYBRID ocHalweHHbIX 4ONONHUTENbHBIMUA

MOoZYNAMN CUHXPOHM3aumn). Komnnekc nogkntoyaetca K eanHomy maccmy AKB. Cnocob nogknioueHus kK AKB 1 HacTpoika émkoct AKB He oTnnyaetca ot

HaCTPOWKMN B 06bIYHOM UCMONTHEHNN - Ha KaXKAoM nprbope nponucbiBaeTcsa EMKOCTb Bcero Maccrea AKB.

[na HacTponKkn cucteMbl Heobxoammo B meHto «leHepauma MATT» BonTn B nogkatanor «CnHxpoHusauma MAT» n yctaHoBUTb Ha ogHom MATT «Bepywwmin/

(Ma3al», a Ha ocTanbHbIX Nprbopax BbicTaBUTb «Pa3za2» n «Pasza3d», oHn 6yayT «Begombimn dpazammy, He nyTaTtb ¢ BEJOMbIMU B napannenbHOM NoaKAUeHUN

MATT.

Mocne Toro Kak BBefeHbl HeOOXoAUMbIE NapaMeTpbl U onpeaenieHbl Nprbopbl No $pazam, HEO6XOANMO COeANHUTb NPUOOPLI ANsA X CUHXPOHU3auUK. na

3TOro Ha 3afgHel naHenu npubopa HaxofATca pasbémbl RJ-12 npomapkumpoBaHHble Kak «X1» n «X2». [NpoBogamu C COOTBETCTBYOLWMUMU pPasbeéMamu

coeguHaem MATT-bl, Bbixog X1 ogHoro MAT co Bxogom X2 gpyroro MATI. Cxema coegnHeHUA npuBefeHa Huxe.

CUHXPOHWU3ALIUA CUHXPOHU3ALNA CUHXPOHWU3ALNA
TAcc/BMS X1 X2 X3 X4 I_sz) ﬁ-goh;iJOMbIX TAcc/BMS X1 X2 X3 X4 ?(’(l)ﬁ!:o'\lsgeforwb'x TAcc/BMS X1 x2 x3 X4 II\(A()ﬁ.F;OI\IBQeEOMHX
(LTI (LT s (L] o
BEAYLIUU PA3A 2 PA3A 3
®A3A 1

Mocne Toro kak nogknoumnu AKB n npoBofa CMHXpOHM3aunmn npnbopos, Nnponssoanm rnepsoe BKJlioueHne 6e3 Harpysku. BKJTiouaem cHavana Tymbnep
NUTaHMA HU3KOBOJMLTHOWM MAaTbl Ha BCcex TPEX npubopax nocnegosatenbHo. Mpu BKITiloueHun Tymbnepa mMoryT BO3HUKHYTb KOPOTKME 3BYKOBbIE CUTHAsbI,
nocne BKJlioueHns Bcex Tpéx MATI, yepe3 HECKONbKO CEKYH[ CUTHAM JO/MKEH MCUYE3HYTb, UTO O3HAYaeT, YTo BCe TPM Npubopa CUHXPOHU3NPOBANUCH, MHAYe
€CTb OLWMOKA NpY NOAKMOYEHUN UAN HENPABUIIbHO BbICTaB/EHbI MapaMeTpbl B MeHio NprnbopoB. MNoTom, TONbKO Ha Nprbope, KOTOPbI onpeaenéH Kak
«Bepywmn O1», HaxxmuTe KHONKY «CTapT» ANMHHO, OCTanbHble nNpubopbl BKJliouatca aBTomaTnyeckn. KHonka «CtapT» ANMHHO Ha npubopax «Daza2» n
«®Da3a3» paboTtatb Ha BKJltoueHne/BblKntoueHure He 6ygeT. [poBepbTe paboTy NprubopoB B pexnme reHepaLv, NOTOM OTK/lounTe Nprbopbl (CHayana KHomnka
«CTrapT» ANVHHO, MOTOM TyM6/1ep NUTaHUA HU3KOBOJIbTHOW NNaThbl).

MopgxnioueHne K cetn 380/400B

BHMUMAHWE! MNepepn nopknioueHnem cetn 380/400B ybeguntech, UTo BCe TyMONepbl U aBTOMATUYeCKUe BbIKNOUaTenu Haxoaatca B BblKnioueHHom
nonoXeHun, ybeantecb B OTCYTCTBUM HaMPAXKEHNA B NOAKIIOYAaEMbIX CETEBbIX MPOBOAAX (BBOAHOM aBTOMAT B pacnpefenvTeslbHOM LWMTe AOSIKEH
6bITb BblKntoueH).

Ona nogknioyeHma cetn 380/400B pekomeHayeM MCMONb30BaTb KNEMMHUK COOTBETCTBYHIOLLEN MOLLHOCTW, AJ1A TOTO YTOObI Ha Kax<abl Nnpubop Wén cBon
TPEXXKUNbHLIA Kabenb. BapraHT NOAKNIOUEHUS KNEeMMHUKA NPEACTaBNEH Ha PUCYHKE HIKE, KNEMMHUK MOXET ObiTb YOpaH B KNEMMHYK KOPOOKY mau

HaxXoauTbCA B pacnpenennTesibHOM LWnTe.
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1! 1nA Ka4eCTBEHHOrO COrnacoBaHmnsA Tpex ¢as Bce NPoBoAa OT KNEMMHOI KOPO6KN K Knpubopam MATI

MAN gonxHbl 6bITb OAMHAKOBOW ANIMHHDbI. He gonycTtMmo, uTo6bl, HAaNnpumep, HyNneBown

nposop wen ot ogHoro MAI K cneayiowemy. Heo6xoanmo, uto6bl Bce TPU HYNEBbIX Beayuwii O1 Benowmsiii ©2 Beombiit O3
NpoBoAa WK N3 KNeMMHOIi KOpo6Ku Ha Kaxablii MAT oTaenbHO 1 6bI1N OMHAKOBOV A e A
ANVHDBI. AHaNOTMYHO 1 € 3a3emieHnem U pasHbIMI NPOBOAAMM. f LI LI i

Heobxogmmo BKJlloumTtb Tymbnep nutaHuA (noka HE HaxumaTb KHonKy «CTapT»). 3aTem
Heobxoanmo BKJ/TiounTb aBTOMaTUUECKMIA BbiK/TovaTenb noaaun cetm 220/230B Ha Kaxkaom
npubope. Mepsbim BKJllouaem aBTOMATUYECKMIA BbIKMOYaTENb, PAaCNONIOXKeHHbI Ha MAT
KOTOpbIi onpeenéH Kak «Beaywmin ®asal», 3atem «Qaza2» n «Pasa3».

f BHMUMAHWE! Ecnn nocne BKJ/lloueHnA aBTOMaTMUYeCKOro BbiK/louaTensa Ha npubope O () O i ‘ T OO C)

«Pa3a2» pa3galTca KOPOTKME 3BYKOBbIE CMMHasbl, TO OTK/OYaemM BBOAHOM aBTOMaT
380/400B, BblKntouaem npubopbl. [anee, Heob6XxoANMMO Ha KJIEMMHOW KOJNOAKe
nomeHATb Mectammn ¢asbl «L2» n «L3» Bxopawen cetn 380/400B, nocne 3Toro N i ) C) C)
nosTopuTb Npoueanypy BKJlloueHnA - 3ByKOBble CUTHasbl fOKHbI UCHE3HYTb. B 3TOM
cnyyae 6yayT NpaBUSIbHO pacCTaBneHbl BXOAHble ceTeBble $a3bl ANA UX AaSIbHENLIEN
CUHXPOHM3aumK. [Ipyron BapuaHT - NepecTtaBuTb Hymepauuio a3 B MeH0, a UMEHHO
NOMeHATb MecTamm B HacTpomKax «Da3za2» n «®Pa3a3» y segombix MATI.

MNocne cornacoBaHmsa BXxopHbIXx a3 ¢ Hymepauuven ¢a3 B MAI Heobxoammo N PE L1 L2 L3
BblKJTtounTtb BBOgHOM aBTomMat 380/400B, BKJTiouaeTe reHepaumio KHonkon «CrapT» Bxop TpexdazHoit Cetn

ANMNHHO M NOC/e TOro Kak BCe MHBEPTOPbI BK/KYAT PEXMUM reHepauum MOXHO

BK/touaTb BBOAHOWM aBTOMaT 380/400B.

Tak e gnAa 3Ton cncTembl XenateNbHO CAenaTb «3aHyNeHne», ecin cxema NPOMbILLSIEHHON
ceTn nossonfeT (coefMHeHMe BXOOHOrO HynAa C COOGCTBEHHOW 3eMNéN Ha obbekTte) —
cm. «[MoapobHaa cxema nogknoueHns MA».

OYHKUMOHAN TPEX®A3HOIO KOMIMJIEKCA MAT

Bnarofapa CMHXpOHM3aLMKN TPEX NPUOOPOB KOMMNEKC MOXKeT obecrneumBatb 6ecnepeboHOCTb paboTbl No Tpém daszam, NPy STOM OH AAET BO3MOXKHOCTb
nogknoyaTb TpéxdasHble Harpysku. Kak nmncanocb Bbiwe, Npubopbl nogknodaoTca K ogHoMy Maccuy AKB, ux 3apap Befétca u perynmpyeTtca BceMu
nprbopamu B 3aBUCMMOCTU OT YCTaHOBJIEHHOWN EMKOCTU U aniroputma 3apsaga.

B cnyyae nponagaHua Hanps»eHWA Ha ogHOW 13 ¢a3, NpMbop, Ha KOTOPOM MPOMaNo BHELIHEE HaNpsXKeHWe, NepenaéT Ha reHepaumto ot AKDB, aBa gpyrmx
NPOJOKAT TPaHCMPOBaTb ceTb. CMCTEMa He NepenaéT NOMHOCTbIO Ha reHepaumio oT AKB faxke B TOM cnyyae, ecnm Nponagért ceTb No AByM ¢daszam, T.e.
npubop(-bl), Ha KOTOPOM(-bIX) COXPaHUTCA ceTb, ByaeT(-yT) TPaHCAIMPOBATb 3Ty CETb 1 MNOMYTHO 3apaxaTb MaccB AKB. 3apybexHble aHanoru nepexoaT Ha
reHepaumto ot AKb no Bcem ¢daszam, ecnm nutaHne nponano Ha Npubope, KOTopbI onpeaenéH Kak «Bepgywminy. B Hawem Komnnekce, faxe ecnv nutaHue
nponagert, B TOM yncrie n Ha «Begyuiem» nprnbope, Ha ocTaBlwMXca Nprbopax byaeT NpoaoskeHa TpaHCNAUMA 1 3apag maccmBa AKB, ecnm 3To HYXKHO, a Ha
reHepaumio nepenayT TONbKO Te NPUOopPbI, Ha KOTOPbIX NPONAAET BHELWIHee HanpaXXeHune. Takor pexkum paboTbl MO3BONUT MaKCUMMaNbHO NPOANUTbL BpemsA
paboTbl cuctembl B pexkume reHepauum ot AKB, T.K. 3apag maccna AKB 6yaeT npoaosnKeH aaxe ogHUM Nprbopom.
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Heobxognmo oTMeTuTb, UTO 3apAAHbIN TOK, Npu paboTte OT ceTn Bcex Tpex ¢as3, paBHOMepHO pacnpepeneH no ¢asam MATI, T.e. 1/3 Ha Kaxayto. B cnyuae
oTCYTCTBUA ofgHOoM da3bl ceTn aBa apyrux MAT (y KOTopbIx eCTb CeTb Ha BXoAe) 3apsAxatoT no 1/2 Heobxoammoro Toka. Ml ecnu octanca Ha ceT oanH npubop
OH [JaeT NOJHbIN 3apAdHbIN TOK. pr 3TOM ecnn ecTb Harpyska Ha ¢a3ax MATII, OTKNIOUEHHbIX OT ceTn, Ha ocTaBwmxca dpasax MAI (Ha KOTOpbIX CeTb He
nponana) 3apAgHbIN TOK AobaBnaeTca, YToObl CKOMMEHCMPOBATb 3TY Harpy3Kky (HaCKoNbKo 3TO BO3MOXHO). Hanpumep, ana AKB emkoctbio 400A.u x 24B
Hy>KeH 3apAgHbin Tok 40A (T.e. no 13A ot kaxgoro MAI), B cnyyae nponagaHusa ogHon u3 ¢a3 cetu, ABe OocCTajbHble 6yayT 3apsaxaTb no 20A. Ecnu
MaKCMMarsbHbI TOK 3apaga y npubopa 75A, To octaBwmeca (75-20)*2=110A no3BonAT ckoMmneHcMpoBaTb Harpy3ky Ao 110A*24B=2,64kBT n nuwwb 6onbLuan
Harpy3ska yMeHbLUNT TOK 3apAAa, a Harpy3ka bonee 75A*2*¥24B=3,6KkBT, HauHeT pa3psaxatb AKB, He cMOTpA Ha 3apAg oT Apyrux ¢as.

B nocnegHem cnyuae, korga HanpsxeHue Ha AKB ynaget Huke UmnH, MATT-bl Ha obecToueHHbix dpa3ax BblKnouaT reHepaumio, octaBwmMinca/ocTaBmecs
NpPoJOMKUT/NpogdomKkat 3apag 1 no goctmkeHnto UHom MATT-bl Ha o6ecToueHHbIX dpazax BO30OHOBAT reHepaLmio.

TakKe CTOUT 3aMeTUTb, UTO NPUOOP Kaxkaol Gpasbl UMEET orpaHMYeHre Ha 3apAAHDBINA TOK, U NPU BbiCTaBneHUn nonHol emkocTn AKB, Ha akpaHe KK moxeT
oTobpa3nTcA orpaHnyeHne 3apaga. Ho T.k. maccus AKB efiviHbIi, TO NOJHbIN 3apAfHbIA TOK CO BCEX Tpex ¢pa3 MOXKeT obecrneunTb HeOOXOAUMbIV TOK 3apAga.

Ina npumepa ectb maccnB AKB emkocTbio 1500A.4 Heobxoamm Tok 3apaga 150A. MAT 4,5kBT 24B nmeet orpaHnyeHune 3apsaga 75A v KoHeYHo He obecneumnT
HY>KHbI 3aPAAHDIN TOK, HO B Tpexpa3HOM coeanHeHnn Kaxabin MATT 6yaeT 3apaxaTtb no 50A. Ecnu ogHa 13 da3 oTknounTca, To agBa octaBwmxca MAT Takxke
obecneyaT Hy>KHbIV 3apAaHbIN TOK 2*75A. U Tonbko, ecnn Ha ogHoM MATT octaHeTca da3a, To 3apag byaet AnnTbcaA B ABa pa3a Josblue (KOHEUYHO B OTCYTCTBUN
Harpy3oK no o6ectoyeHHbIM pasam).

MNepexopn Ha 3apag onpefensaeTca BegyLwum, 1 TONIbKO B CJlyyae OTCYTCTBUA BXOAHOMO HanpaXKeHnA Ha HeM, nHuunaTtuea nepegaetca MAM-y Ha cnegytowen
daze. AHanornyHo nmeHHo Begywmin MATT onpegenset Bxog/Bbixog B KO pexxunmbl (€C/Iv OHU YCTAHOBJEHDI).

Pab0oTOCNOCOBHOCTb CMCTEMbBI COXPAHAETCA U B Cllyyae NOJIHOIo NponagaHna ceTn no Bcem Tpém dasam, Torga Bce Tpu Nnpubopa neperiayT Ha reHepauuio.

BHUMAHWE! Mpwn paboTe B TpexdpasHOM ceTv OTAENbHO BbIAENATCA Tak Ha3blBaeMble TpexdasHble Harpy3Kku, B OCHOBHOM 3TO 3/1eKTpOABUraTenun.
JnA Taknx Harpy3oK BaXKHO, He TONbKO YToObI dpa3bl Obln CO CMeLeHMEM, HO, U YTOObI HY ofHa da3a He OTKUunack. AnA 3awmTbl Takux npnbopos
A BbIMyCKaeTCcA YCTPOWNCTBO - Pene KoHTpona ¢a3, KoTopoe obecneunTt OTKMYeHMe Bcex TPEx $a3 npu nponagaHvMm XoTa Obl OQHOM U3 HUX.
Heobxoanmo cTaBuTb 3Ty 3alMTy Ha BCe 3-pa3Hble Harpy3Ku, BO n3bexkaHne BbIXOAA Harpy3oK 13 cTpos. Takoe MOXeT CyUYUTCA, Hanpumep, eciu
cpaborTaet 3awmTa No ogHoOM 13 ¢as 1y oHa oTkNumnTCcA No paspagy AKB.
Kpome Toro ansa moLyHbIX ABUraTenen unn gsuraresen ¢ 60abLIMMN MYCKOBbIMY TOKaMU KpallHe »KeaTe/lbHO CTaBUTb YCTPOICTBO MJ1aBHOO MycKa.
Tak Kak acMHXpOHHble TpéxdasHble gBUraTenu TpebyloT oueHb 60MbLLON MOLHOCTY NPY 3anycKe, a Tak Xe MPOoAoMKaloT caMu BbipabaTbiBaTb
220 B npu nponagaHun 220 B B ceTu, Bpalasacb No MHepLUY, - 3anac No MOLHOCTI Y MHBEPTOPOB AO/MKEH 6biTb 60nbwinm. Hanpumep, ¢ Takum
ABUraresieM MOLWHOCTbIO 6 KBT, cmoryT pabotatb, Kak MuHumym, 3 wt MAI 6 KBT. A ecnu nocTaBUTb MeXXAY HAMM YCTPONCTBO NJIABHOTO NYCKa, TO
PE3KO NOoBbICUTCA HAAEXKHOCTDb, a KpOMe TOro, B TOM CJ/lyyae CMOryT 3anyckaTtb Takon gsurarenb 3 wt MAI 4,5 nnn paxke 3 KBT (3aBucuT OT KayecTBa
ABUraTens: AO/HKHOE IV B HEM KONNYECTBO BUTKOB, PaBHOE /Il KOIMYECTBO BUTKOB U Ap.).
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CVHXPOHHAR (TTAPAJTE/IbHAS) PABOTA MAT DOMINATOR/TITANATOR

OOHO®A3HAA NAPAJIJIEJZIbHAA PABOTA

MATIT DOMINATOR/TITANATOR rmeeT BO3MOXHOCTb CUHXPOHM3MPOBATbCA He TONbKO € ceTbio 220/230B (Mnn ¢ aneKkTporeHepaTopom), HO 1 NapansiesbHo C
apyrumn nHseptopamm MATT DOMINATOR/TITANATOR (go 10 wt. napannenbHO). OTO MOXKeT ObiTb NOME3HO ANA NOCTENEHHOro HapaLwmMBaHNA MOLWHOCTY 1
MOBbILIEHNA OTKAa30yCTOMUYMBOCTU cucTeMbl. CucTema 13 Heckonbknx napannenbHbix MAIN DOMINATOR/TITANATOR moxeT ObITb MoCTpoeHa 13 npnbopos
OOMHAKOBOW MOLLYHOCTU. Kpome TOro, MOXKHO HapacCTUTb MOLHOCTb 1 Yy TpexdasHbix cuctem. [infa ncnonb3oBaHUA CUCTEMbl HEO6XOAMMO COeaUHNTD
npu6opbl c NnomoLblo Kabenen cnHxpoHnsauum (nprnobpeTtaloTcs oTAeNbHO), NOoAKNIOYeHNe npou3BoanTca Yepes pasbembl CUHXPOHU3ALIUAA Ha
3aAHell naHenn npnbéopa o603HauYeHHble X1-X4.
BHumaHwme! Mpun HecoGniopeHN NnopsaaKa NOAKNIOUEHNA, I1aTa cMHXpoHu3sauun B MAI moXXeT BbIATY U3 CTPOS.

Jloruka coegnHeHuna cnegytowasn:
BEOYLWW ->1-n BEQOMBbIV: X3-> X2;
1-11 BEQOMbIN->2-1 n nocneaytowme BEQOMbBIE: X4 -> X2.
Heobxoanmo BbICTaBUTb B MEHIO BegyLuero npnbopa BEOYLUMI n KONMYECTBO BEJOMbIX. Y Bcex BeAOMbIX yKasaTtb, uTo oHu BEJJOMDIE, n y Bcex kpome
nocnenHero BejoMoro Hy>kHo ykasatb KOJIMYECTBO BEAOMDbIX npnbopos 6onee 1. Y nocnegHero segomoro npubopa ykasatbs KOJIMYECTBO BEJOMbIX
npubopos 0, ana 3Toro:
1. 3anTtn B meHto MATlla
2. Bbibpatb NyHKT MeHto: «TeHepauua MAT»
3. Boibpatb nogmeHto: «CuHxpoHm3auma MATT»
4. COOTBETCTBEHHO BbICTaBUTb GpyHKLMIO Nprbopa: BEAYLL nnn BEAOMbIN
5. YcTaHOBUTb KOJI-BO BEAOMbIX NpubopoB: B MeHto «b/[n3.leHep./BMS MPPT» -> «Kon-Bo Begom. MAT» (ycTaHaBnMBaeTca y Beayllero npubopa nosHoe
KON-BO BELOMbIX, y BeLOMbIX Mpnbopos 1,y nocnenHero B Lenoyke segomoro 0)

[anee MOXHO 3anapannennTb BbIXoAbl 1 Bxodbl ceTv 220/230B Bcex nprnbopos (cobntogan ¢hasy v Homb).

Il Ina KauyeCTBEHHOro COrlacoBaHWA Bcex MapannenbHbix MAI pekomeHayem, no aHanorum ¢ Tpex¢asHbiM coeAVHEHMEM, OCyLeCcTBUTb 4epes
K/IeMMHY10 KOpo6Ky. Mpu 3ToMm BCce NnpoBoAa OT KieMMHo Kopo6ku K MAT fomkHbl 6bITb O4NMHAKOBOW A/INHHDI U (KaXKAbll BUA NpoBoAa) UATN U3 OQHON
Toukun. He gonycTtimo, uro6bl, Hanpumep, HyneBo NPoBoA Wwen ot ogHoro MAI kK cnegyiowemy. Heo6xoaumo, uTo6bl Bce Tpy HyNeBbIX NPOBOAA WAN U3

K/IeMMHOI KOpo6Ku Ha Kaxkabiin MAT otgenbHO 1 ognHaKoOBOI A/IVHbI. AHAIOMM4YHO U € 3a3emieHnem 1 ¢pasHbIM BXO4HbIM U BbIXOAHbIM NPOBOAOM.
PucyHok 8. Cxema coeduHeHuss MATT npu cuHxpoHHoU 00HogasHol pabome
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Bce npubopbl nogkntovatoTca kK ogHomy maccuy AKB. Bxogpl nepemeHHoro Toka 220/230B Bcex MAT0B B cicTeme fOMKHbI ObITb MOAKMOUEHbI K OQHOMY NCTOYHUKY
BXOAHOrO HanpsxeHuA (Takxke ¢ cobnmopgeHnem ¢asbl 1 HynA). Ha pucyHke 8 npefctaBneHa cxema nogknoueHna MATT npu napannenbHOM MOAKMOYEHUN B
ofHoda3HoM ceTu.

lpumeyaHue:

Mpu 803moXxHOU HeucnpasHocmu 106020 BEJOMOIO MATT, eca cucmema ¢ 60716Wol 8epOAMHOCMbIO COXpaHUM pabomocnocobHOCMb, M.K. ynpdssieHue nNpoxooum
uepe3 8e0oMble Ha anndpamHOM YpOBHe.

Cnabeim 38eHom agngemca mossko MAI HacmpoeHHbiU Kak BELYLL, komopeiti u 3a0aem ynpasneHue.

Ho daxe u 8 cnyuae HeucnpasHocmu BEYLLEIO cucmema moxem ocmamscsa pabomocnocobHoU, ecsiu e20 npoyeccop He 8bitioem U3 CMpoA U HA CU080U 4acmu He
B03HUKHEM cumyayuu nepe2py3Kku uau K3.

Oo0Hako ona mekywet sepcuu MATT, ynpasneHue BELJOMbIMU, ocyuwecmensemcsa nociiedosameribHo. T.e. husuyeckoe omkiioueHue ynpasneHus ito6o2o MATT, ebizoeem
OMKJIIOYEeHUe 8Cex NOC/IE0YIOUJUX.

TPEX®A3HAA MNAPAJIJIEJNIbHAA PABOTA

MopaknioueHne 1 onvcaHue TpexdasHom cuctembl cm. pasagen TPEXOA3HbIA KOMMEKC MAR.

Ecnn Heo6x0aMMO HapacTUTb MOLHOCTb TPexdasHOM CETU, TO HYXKHO COeANHUTbL NPUOOPbI B COOTBETCTBUMN CO CXEMOW Ha PUCYHKe 9, B KauecTBe nprmMepa
npuseaeHa cxema 13 9 npubopos (3 npubopa Ha ¢a3y). Ecnm Heobxoamnmo Hapactutb Ao 30 npubopos, To AobasnaioTca BEAOMbIE Ha Kaxaon ¢dase no
aHanorum c pUcyHkom 8.

Hanee Heobxoanmo npaBubHO BbicTaBuUTb dasbl y [TTABHbIX npnbopoB (Ha pucyHKe OHM BepxHMe COeAMHEHHble KPacHbIM LIBETOM) B COOTBETCTBUMU C
onucaHnem B pasgene TPEXOA3HbI KOMMEKC MATT. BbicTaBUTb y HIX B MeHI0 KonnyecTso BEJJOMbIX, y Bcex BeoMbIX yKa3aTb, uto oHn BEJJOMbIE, ans
3TOrO:
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1. 3anTn B meHio MATI

2. BbibpaTb NyHKT MeHto: «[eHepauma MAT»

3. Bbibpatb nogmeHto: «CUHxpoHmn3aumsa MAT»

4. COOTBETCTBEHHO BbICTaBMTb GpyHKLWIO nprbopa: BEAYLUMIA/Da3a 1 (cooTBeTCcTBEHHO Ans apyrmx da3s: ®asa 2u Gasa 3) unvm BEJOMbIN

5. YcTaHOBUTbL KONM-BO BeOMbIX NprnbopoB.: B MeHio «b/n3.leHep./BMS MPPT» -> «Kon-sBo Begom. MAT» (ycTaHaBnuBaeTca y Kaxgoro ¢asHoro npmnbopa
nonHoe kon-8o BEAOMDbIX, y BegomMbix npubopos 1, y nocnefgHero B Lienoyke segomoro 0)

PekomeHpyeTca cHauyana BbicTaBuTb Yy [TTABHbIX npobopoB npaBunbHoe yepenoBaHuA ¢pa3 (OTCyTCTBMUE OLMOOK M 3BYKOBbIX CUTHANIOB NPY Nogaye Ha BXOZ,
Tpexda3Horo HanpsxeHna), a 3atem nogknoyvatb K BEAYLLUMM uenoukn BELOMDIX. Bce paboTbl npon3BoguTb B COOTBETCTBUM pPa3fenom TpexdasHbIn
komnnekc MAIT n npu oTKNOYEeHHOW Harpy3ke. Bce npubopbl nogkntoyatoTca K ogHomy maccusy AKB.

BHVMAHWE! Bce manmnynAuum ¢ BXOAHbIMU 1 BbIXOAHbIMU HanpskeHuAmn 220/230B gonxHbl npon3sognTtbca npu BblKntoueHHbix MATTax
/I\ A 1 NPy OTCYTCTBUN BXoAHON ceTn 220/230B, T.e. BCE AOJTI?)KHO BbliTb OBECTOYEHO!
° MopknioueHne JOMKHO OCYLLECTBAATLCA Yepes KIIEMMHYI0O KOPOOKY C peKoMeHAaunAMM AaHHbIMU B pa3fenax NoAgKIlouYeHus
TpexdpasHoM N NnapannenbHom cucrtem.

AOMOJIHUTEJIbHbIE PEJIE B MOJEJT1 DOMINATOR/TITANATOR

B mogenn DOMINATOR/TITANATOR Ha 3agHeln naHenn, CM. PUCYHOK 2, eCTb pa3beMbl Noj yrnpasneHnem 2-x Pene. 3Tn pasbembl JOCTYMNHbI, €CAIN OTKPYTUTb
yeTblpe BMHTA M CHATb NaHeNb C Pe3MHOBOWN MaHXeTown (41A BbiBOAA NOAKMIOYEHHbIX NMpoBoaoB) nog Hagnucbio «<CUHXPOHU3ALNA». BHyTpu Bbl yBugute
[iBa BMHTOBbIX KIeMMHIKa MO TpU KOHTaKTa A41s NOAKI0YEeHUA NPOBOJOB Harpy3ku (Mnm ynpasneHusa 3anyCcKoMm reHepaTopa).

ITO TaK Ha3bIBaeMble «CyXMe» KOHTaKTbl, OHMN HUKAKUM 06pa3oM He NOAKIIOUYEHbI HY K YeMy BHYTpu npubopa. Pagom Ha koprnyce yKasaHa pacmndpoBKa 3Tmx
HOMEpPOB, a MMEHHO:

«KoHT 1/061.» - Homep 1 — 3T0 061N KOHTAKT, COOTBETCTBEHHO Pene 1 u Pene 2.

«KOHT 2/3aMK.»- Homep 2 — 3TO HOpManbHO 3aMKHYTbI KOHTaKT Pene, cootBeTcTBeHHO Pene 1 n Pene 2.

«KoHT 3/Pazom.» - Homep 3 — 3TO HOpMasnibHO Pa3OMKHYTbIV KOHTAKT, COOTBETCTBEHHO Pene 1 n Pene 2.

Korpa Pene BblKntoueHo, TO y HEro 3aMKHyTbl KOHTaKTbl «KOHT 1/06w.» 1 «KoHT 2/3amk.», ecnu xe Pene BKJTouaeTca, TO 3aMbIKalOTCA KOHTaKTbl «KOHT
1/06w.»1 «KoHT 3/Pazom.».

OTN pene MOXHO 3anporpaMMMpoBaTb Ha MNyck beH3o/la3o/[u3enb reHepatopa, ouyeBuaHo, beH3o/la3o/[un3enb-reHepatop AOMKEH ObITb OCHaLLEH
CUCTEMON aBTOMATMYeCKOro nycka. A Takke mMoxkHO BKJliouaTb pene no ycnosumio. Kak npaBuno, 3TO HY>KHO AN BKNIOYEHUA/OTKIIOYEHNA HArpy3Km mnnm
NHAVKaunK.

Ecnn pene 3anporpammrpoBaHHO Ha nNyck beH3o/Ta3o/[dn3enb reHepaTopa, TO Kak TONIbKO BO3HUKHET ycioBue B HeobxoaumocTu BKJlloueHna reHepaTtopa:
npomnana OCHOBHAaA ceTb N AOCTUTHYT nopor BKJTioueHua reHepaTopa, Yyepes «3agepxKa BKJ1.An3» npounsonget BKITioueHume Pene. BblKntounTca Pene nocne
NOJIHOrO LMKNa 3apAafa Uimv ecim NoABUTCA OCHOBHAA CeTb.
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Mopor Ha BKJlloueHne reHepaTopa Uak6_diz (3HaueHue B BonbTax) onpegensetca B meHio b/[un3.leHep./BMS MPPT. MeHo CTaHOBUTCA aKTUBHbIM eCin
Bbl6paHo oaHO u3 pene Kak MNyckb/OnsleHep nnu ecnm BbibpaH CAIl, B meHio Apyrue Onuwnn -> CAT - 3apsag.

B mogenn DOMINATOR/TITANATOR, ecnu reHepaTtop ocHauweH ABP (ABTomatuuecknin Beog Pe3epBa), MOXKHO MOAKAOUMTCA K HEMY HanpPAMYI0 UCNONb3yA
noboe pene ynpaBneHna CM. HAXe.

Heobxopnmo oTmeTnTb, UTO BbIBOA ynpasneHua CAll coBnagaet c ynpasneHuem Pene 2, n npu pabote ¢ CAI MOXHO NpoCTo 3anporpammupoBatb Pene 2 Ha
BKNtoueHne leHepaTtopa. 1 HaobopoT ecnn yctaHoBUTb Opyrune Onuum -> CAT - 3apag, To Pene 2 6ypet cpabatbiBatb npu pabote CAll n ero Henb3a bygeT
3afencTBoBaTb AnA Apyrux Hyxd. [na octanbHbix mogenen MAIT ausenb-reHepatop MOXHO 3anyckaTtb yepes cuctemy CAll (npowussoactea «MUKPOAPT
MPO»), nogkniouns ynpasneHue CAl K pasbemy RS232 (cm. nyHKT «[ogkntoueHme Kk beHso leHepatopy n CAIl»).

MpumeyaHue: ecnn pene 3anporpamMmMMpoBaHoO Ha nyck beH3o/la3o/[u3enb reHepatopa n Korga HanpsxeHue AKB ctaHoButcAa Huxke Uak6_diz TO
nonepemMeHHO BbIBOAATCA ABa HanpsxxeHna AKB. Co cTpenkon BHU3 — TeKyllee HanpsxkeHne AKB ¢ npocagkon nop TeKyLlyto Harpysky n 6e3 cTpenku -
HanpsxeHne AKB KoTopoe ByaeT, ecnu CHATb Harpy3Ky (T.e. HanpsXKeHre Ha XONoCTOM xofy). BbikntoueHne reHepayum 6yaeT NpouCXOanTb UMEHHO MO
HanpsxeHuto AKB no XX T.e. 6e3 cTpenku.

B meHio «dononHut. PEJIE» nogmeHto «OyHKuuA Pene X», rae X- Homep Pene 1 unu 2, Kaxkpoe Pene moxkeT 6biTb 3anporpammmpoBaHo Ha noboe 13
cnepyoWwmnx ycnoBuin cpabaTbiBaHnA (y HEKOTOPbIX YC/TOBUIA eLe eCTb U fONONTHUTENbHbIE NapamMeTpbl):

«BblKntoueHa» — Pene He 3aaencTBOBaHO.

«Myckb/AunslreHep» - Pene HacTpoeHo Ha nyck beH3o/la3o0/[Qn3enb reHepatopa. Kak TONbKO BO3HMKHET YCNI0BME B HEOOXOAMMOCTW CTapTa reHepaTopa,
yepes «3agepkka BKJ1.An3» nponsonpget BKJTioueHune Pene.

«Mo Hanpsax. AKB» - Pene BKJ/liouaetca no ycnosuto HanpsaxkeHua Ha AKB.
«MNo TemnepaTtAKB» - Pene BKJTtouaeTca no temnepatype AKb.

«Mo BpemeHn» — Pene BKJliouaeTtca no BpemeHu.

«Mponana CeTb» — Pene BKJTlouaeTca nocne Toro Kak nporana ceTb Ha Bxoe.

«TpaHcnaynaCetn» - Pene BK/liouaeTca, Kak TONIbKO HaYHETCA TPAHCIALMUA CETW,B TOM YnCe U pexum 3apaga. Heobxoanmo nmeTb B BUAY, YTO Ha BXOAE,
ceTb 220/230B mMoXeT NpUCyTCTBOBaTb, HO pPeXMMa TpaHCIAUMU He ByaeT (Hanpumep, ceTb Bbllwna 3a napameTpbl unn MAIT HaxoguTca B pexnme

NPUHYAUTENbHOWN reHepayumn). I ¢ e N— a—
«B Pexxume3apsaga» — Pene BK/liouaetca, kak Tonbko MAIN Hauan 3apaxatb AKB. - SiaGroBHi E-vial

. pgs mpannen i pee R
«BHellHee ynpaBneHue» — Pene BKJ/liouaeTca no komaHae, nepefaHHON
yepe3 Web-nHTtepdeiic Ha 3aknagke ynpasneHua MAI unu c nomowybo e -
cneunanbHoro 0O, cm. puc.10 ey A
“HeTt 220B Ha Bbixoge” - Pene BKJllouaeTcs, Kak TONbKO Ha BbIXO4e nponaget a5 oo AN TED © s
HanpseHne 220B no 6o NnpuyrHe. YI06HO AnA NHANKALMY aBaPUIAHbIX Mem—— —
PEeXMMOB T.K. Yallle BCEro OTK/I0YEeHMe BbIxoAa MPOUCXOAMNT MO neperpyskam. | ]

O6a Pene paccunTaHbl Ha MaKCMManbHbIN TOK 16A, T.e. Harpy3Ky K HUIM MO>KHO

noaknouatb 0 16A*220B ~ 3kBT. Mpy MakcMManbHOI Harpy3Ke ceueHne NPOBOAa AOSKHO ObiTb He MeHee 1,5MM’., Pucyrok 10. JucmanyuonHoe ynpaeneriue Pere
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Ecnn Heobxogumo BKJTiouatb Harpy3Ky, Npu BbINOTHEHW OFHOO 13 YCIOBI, TO HEOOXOAVMO MOAKIOUMTD HAarpy3Ky Yepes KOHTaKTbl <KoHT 1/061w.» n «KoHT 3/Pasom». B
Cnyyae ecm Harpy3ky Hazo BblKntouaTb, npu BbINOMHEHWN OQHOTO 13 YCSTOBUIA, TO HEOOXOANMO NOAKIOUNTL Harpy3Ky Yepes KOHTaKTbl «KOHT 1/061w.» 1 «KoHT 2/3amk.». Mocne
BbI6OPA YCNOBYIA, B ABYX CIIEAYIOLLMX MYHKTaX MEHI0 HE06X0AMMO HaCTPOUTb JOMOHUTESbHbIE NAapaMEeTPbl STUX YCIIOBW (3aBUCUT OT Bbibopa nyHKTa «DyHKUmnA Pene X»):

Ecnn «OyHKuuna Pene»->«Myckb/AunsleHep»:

«3apepka BKJ1.n3» - 3HaueHune B cekyHaax. OcyliecTBnaeT 3afepKKy Ha BKJlioueHne pene «Ha cTapT», UToObl HE pearmpoBaTb Ha KPaTKOBPEMEHHbIE
npocagkn HanpsxeHua AKB. BblknioueHune pene ocyuwlectBnaeTca B Cilyyae 3aBepLueHua 3apaga nnm nepexopa co |l Bxoga cetu Ha | Bxog cetu (B cnyyae
nosasneHua Ha | Bxoge cetu HanpsaxeHua 220B). [pn stom BHavane MATT oTknoyaeT ceTb OT reHepaTopa 1 TOIbKO NOC/E BbIXOAa B reHepaumio - OTKAYaeT
pene. Tem cambIM BbINAECKN HanNpA»KeHUsA NPY OCTAaHOBKe reHepaTopa (ecnu nocnegHuin nogkntodeH Kk MAT 6e3 AVR) He noBnuAtoT Ha paboTy MATI.

TakKe 13 pexxrmMa reHepaL i MOXHO NPUHYAUTENIbHO 3anyCTUTb pene KHoMnKow “3apag”. B 3Tom cnyyae 3anycTuTca CTaHAapTHBIN anroputm paboTobl pene T.e.
nocne otcyeta “3ageprkka BKJ1.[An3" pene BKNIOUMTCA HO eC/iv HaNpPsAXKeHne CeTn He NOABUTCA Ha BXOAE B TEYUEHUUN 5 MUH pene BbIKIoUYNTCA.

Ecnu «@yHkuma Pene»->«No Hanpsax. AKB», TO fOCTynHbI ciegyole napameTpbl:

«HanpsxeHue BKJ1.» - 3HaueHue B BOnbTax.

«HanpseHua BblKn.» - 3HaueHune B BonbTax.

Ecnm HanpskeHvie Mex<ay STMI MOPOramm perie BKITKOUEHO, VHaue BbIKITOUEHO (B IHBEPCHOM PeXMe Ha0B0POT CM. HIPKE).

«fncTepesnc» - 3HaueHne B BosibTax. HebGonbluasa pa3HOCTb (AenbTa) y MOPOroBbIX HanpsXeHui, Heobxoanma ANA_TOro, Ytobbl _Mpw
MeLNEHHbIX MW3MEHEHVAX MapameTpa, Ha rpaHULe MOPOroB He MPOUCXOAWIN  MHOFOKpaTHbIe OBbIYHbIi PEXKUM
nepeknoyeHus.

o vctypesuc
Ecnu «@yHkuma Pene»->«IMo TemnepatAKB», TO gOCTynHbI Cnegyowme napameTpbl:

«Temneparypa BKJ1.» - 3HaueHue B rpagycax. -- Pene BblKntoueHo
«Temnepartypa BblKn.» - 3HaueHune B rpagycax. BKN <  BbIKn

Ecnn TemnepaTypa mexxay 3TMMK MOpOramm pene BKIIIOYEHO, NHaye BbIK/IIOUYEHO (B MHBEPCHOM peXkume UHBEPCHbII PESKMM

HaobOPOT CM. HIXe). — Pene BK/lioyeHo

«fmctepesunc» - 3HayeHne B rpagycax.

Kak npaBuno, Hanpumep A1 TemnepaTypbl, HEOOXOANMO NepeKoyaTh penie No ogHOMY Nnopory. B stom
cllyyae ipyrov Mopor MOXHO NOCTaBUTb B KpaiiHee MHMMabHOE VNN KpaiiHee MaKCMasibHOe 3HaueHue. | —— Pene BblRnioyeHo
TaKoke Ha0 yUTbIBaTh, UTO MepeKsIIoUEHME BPaBO (HaNPUMeP MO POCTY TemrepaTypbl) POVCXOAMT Ha BbICTaBNIEHHOM BblKn <  BK/

rnopore + rycrepesuc, a 0bpaTHoe nepeksloueHiie (Mo crnajy TemrepaTypbl) MPOVCXOANT MO BbICTABIEHHOMY MOpPOTy.
C nomoLLbto nporpammibl MAPGUI MOXHO MOAMEHUTB AATUMK TEMMEPATYPbI Ha JATUVK TEMMEpaTypbl TOPa WM TPHVICTOPOB. | HanpsseHue Ha AKB i Temnepatypa

Ecnn «OyHKumA Pene»->«Mo BpemeHun»: PucyHok 11. Pexumbl pa6ome Perne

«Bpemsa BKJ1.» - 3HaueHume B yacax m MnHyTax (c TouHocTbio Ao 10 muH). Bpemsa BKJlioueHua pene. Yepes CYyTKN
LMK NOBTOPUTCA.

«Bpems BblKn.» - 3HaueHune B yacax n muHyTax (c TO4HOCTbIO A0 10 MuH). Bpemsa BblKnioueHus pene. Yepes cyTKkn LMKN NOBTOPUTCA.

Ecnn oaunH 13 npefenos He HyXeH, TO YCTaHOBUTe ero B MMHUMarnbHoe (gnA napameTpa BKJ1) nnm cootBeTcTBEHHO MakcuManbHoe (ana napametpa BblKn)
3HaueHwue. Ina Bcex GyHKUuM pene (Kpome «<BHellHee ynpaBneHne») Takxe CyLecTByeT NapameTp paboTbl B NpAMOM

NN NHBEPCHOM pexnme. Ina PyHKUUN, rae HeT HenocpeaCcTBEHHO NYHKTa «/IHBepcua Pene», MHBEPCMIO MOXKHO BbINOSTHWTb, MOMEHSAB 3HaUYeHne napameTpa
BKJ1 n BblKn mectamu, T.e. 3HaueHwne BKJ1 6ygeT 6onblie yem BblKn. MprHumn paboTbl B 0ObIMHOM 11 IHBEPCHOM peXxnume NOACHAET PUCYHOK 11.

MoxeT NoKa3aTbCA, YTO PEXMM UHBEPCUUN U3INLLEH, T.K. Y pefie eCTb 3aMKHYTbI 1 Pa30OMKHYTbI KOHTaKTbl 1 BbIOOP MOAKIIOUEHUA K OQHOMY M3 HUX 1
ocyulecTBnAeT nHeepcuto. Ho geno B Tom, uto npu BKJTroueHun, pene notpebnaet Tok nopagka 60 MA, UTO MOXET ObITb KPUTUYHO Npu nosiHom paspage AKB. Ho
rnaBHoe — penie okaxxeTcA BblIKnioueHHbIM, ecnivi AKB pa3paguTca «B HoMb». B 3ToM criyyae yao6Ho, UTobbl aBapuiiHasa Harpyska (nogkntoueHHasa K cetesomy 220/230
B uepes Pene) nogkntouanacb Ha «KoHT 1/06ww.» n «<KoHT 2/3amk.» 1 BKJlioueHrem Pene BblKntouanaco, a cootBetcTBeHHO npu BblKnioueHHom Pene paboTana.
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Ona ¢yHkumin pabotbl ¢ cetbio ("TMyckb/Ouslenep’, "Mponana Cetb', "TpaHcnauuaCetn', "B Pexume3apsaga"’) ecTb BO3MOXHOCTb BbICTaBUTb HOMep
ceTn(Hanpumep, ¢ nomoLbto nporpammbl MAPGuI) Ha KoTopbiln 6yfeT pearmpoBatb pene. JInbo He3aBUCUMO, Ha KaKoW BXOZ CETU NPULLIO HanpsKeHne nnbo
peakuua 6yaeT Npu M3MeHEHWM HaNPsXXeHNA CETU TONbKO Ha NEPBOM U TOJIbKO Ha BTOPOM BXOZe.

Ncnonb3syem pgna storo, Hanpumep, Pene 1 n yctaHoBMM , , ,

«[on. PEJIE»->«QyHKkumAa Penel»-> «o TemnepaTAKB» u * BAITERY: PobononA | soaET | BORA |

«flon.  PEJIE»->«Ycnosne Ha  BKJlloueHne  pene E Q |®,

1»->«Temnepatypa BKJ1.» - 3HaueHne +30°C 1 «TemnepaTtypa o ammowron e 1 N

BbIKn.» - 3HaueHne +40°C. [lanee KoHTaKTbl pene 1 - <KoHT " T 1 o 2@ o
24V 48V 26V /

1/06w.» n <KoHT 3/Pa3om.» HeobXxoauMO MOAKAUUTL B ﬂﬂﬂﬂﬂ O00o0o 30 o

paspbie  220/230B  NOAK/OYEHHbIX K  KOHAMUMOHepy. | . —— ! s ( | i

3anuTaTb KOHAULMOHEP MOXHO Kak € Bbixoga MAI, Tak M C | 2 13742 371 2 HYBRID O \ L

BXOOa, BCe 3aBUCUT OT TOro, XOTUTE NN Bbl YTOObl | prame ??‘ele‘eg PROC 5@

KoHauumoHep pabotan B oTcyTcTBum 220/230B Ha Bxoge | o w5 Moy

nnn Het (Ha pUCYHKe Harpyska 3anutaHa c Bbixoga MATI). an .2 @ - @ s —— s °

Ecnn xe HyxHO, OLITO6bI Harpyska He BKJlouanacb B A MG PRI e s’ | ERL | anse i s D

npegenax ot +30°C u po +40°C (a COOTBETCTBEHHO X0 21 Akl (OOMNATOR) | SXONFEFTPAIA  SEMTA

BK/llouanacb BHe 3Toro npegena), To Heobxoaumo

3amMeHnTb BbiBog Pene «KoHT 3/Pa3zom.»Ha «KOHT 2/3amkK.» I

N He MeHsAA KOHTAKTOB, [AOCTAaTOYHO BbICTABUTD: PR s ECHERTREN

«Temnepatypa BKJ1» - 3HaueHne +40°C n «TemnepaTypa KOHAVLIMOHEP
BbIKn.» - 3HaueHune +30°C.

PucyHok 12. [Mpumep noOKtoueHUs Hazpy3Ku Yepe3 donosHumernbHole Pese

Bonee nHTepeceH cnyyai Korga Haflo BKIOUNTb, HAaNPUMep, BEHTUNATOP Npu TemnepaType 6onblue +40°C 1 BbIKNIOUNTb €ro ec/iv TeMnepaTtypa CH13MMNach HUXe
+35°C. B atom cnyuae Hago “TemnepaTypa BKJ1” BbicTaBuTb B 3HauyeHue +35°C, a “Temnepatypa BblKn!” B MakcnmanbHOe KOTOpoe He AOCTUXUMO B CUCTEME,
Hanpumep +100°C. Kpome Toro “lucrepesunc” ycraHosuTb 5°C. Torga BeHTMNATOP BKAUMTCA Ha Temnepatype +35°C+5°C=+40°C u BbIKNIOYNTCA KOraa
Temnepartypa ynaget Huxe +35°C.

[OMOSHUTESNbHbI CETEBOV BXOA 2 B MOZE/IN MAT DOMINATOR/TITANATOR

B mogenn MATT DOMINATOR/TITANATOR ecTb BTOpoOW BXOA, AnA HanpsaxeHua 220/230B. OH pacnonoXeH Ha 3afiHel naHenu B pacnpenennTesibHon Kopobke
(B cTapbix mogenax kopnyca nmen obo3HayeHue «BXO[ MEH.» kak Hanbonee npegnonaraemoe UCNosb3oBaHue). Buag 3agHen naHenv npuBefeH Ha PUCYHKe 2.

A BHMUMAHWE! Mpwn nogkniouyeHun 2 ceteBoro Bxoaa K MAI y6eautecb, uto ¢a3Hblii NPOBOA He NepenyTaH C HENTPasbHbIM, eCM NpoBoAa byayT
nepenyTaHbl U NOAKIOYEHbI, 3TO NPUBEAET K BbixoAy Bawero obopygoBaHua n3 ctpoa (MAT], TfeHepaTtop u ap. ob6opyaoBaHme) 1 He NOKPbIBaeTCA
rapaHTUNHbIMK 06A3aTENbCTBAMMU.

Mo ymonuaHuio 2-11 Bxoa BblKntoueH 1 gaxke npu Hanvunm Ha Hem HanpsXXeHUs He 6yaeT ncnonb3oBaTtbca MATI.

JONoNHNTENbHBIN BXOL UCMOMb3yeTCA B KauecTBe pe3epBHOro, Npu OTCYTCTBIUM ceTh Ha Bxoge 1 (OCHOBHOW) MAM nepekntovaeTca Ha 2-i Bxoa. [pu 3Tom
Bxof 1 (OCHOBHOW) umeeT 60nbLUMI MPUOPUTET, YeM 2-1 BXOf, 1, B CJTyYae NOABNEHNA HaNPXeHNa Ha Hem, MATT CUHXPOHU3UPYETCA 1 MEePEXOANT Ha Hero.
Ha npubope Hanuumne BTOpPOro Bxofa (Npv OTCYTCTBUN HaMpPS>KEHUA Ha MEepBOM BXOAE) OTOOpaXaeTca, C MOMOLLbIO MPEPbIBUCTOrO ABOMHOIO MOPraHunsA
ceetogmnoga «CETb». 3anporpammnpoBaTb 3TOT BXOA MOXHO yepe3 MeHto «b/[us.lfenep./BMS MPPT» -> «Bxop2 220B b.[ln3», npuyem ecTb 3 BapuvaHTa:

«BblKntouen», «Mpombiwnen Cetb», «b/AnsleHepaTop».
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2-n BXOo4 MOXeT ObITb 3aeICTBOBaH AnA BTOPOWN 1nu TpeTber ¢asbl (eCnn KOHeYHO Y Bac ecTb TpexdasHaa ceTb). B 3Tom cnyyae Heobxopgmmo BbibpaTthb
«MpombiwneH CeTb». B cnyyae nponaxu nepson ¢pasbl Ha ocHOBHOM Bxofe, MAI nepenget Ha reHepaLumio 1 NOCAEe CUHXPOHM3aLMM Ha TPAHCIALMIO CETU C
BXoaa 2.

BHUMAHUE! Tym Heo6xo0umo umems 8 8udy, ymo sito6oe mpexgasHoe o6opyoosarHue Haodo nooknoyames 0o MAI. 3mo He mosbKo
C8A3dHO C nepeK/ilo4eHuUem opyaou ¢ha3el Ha 8bixo0 MAI, a o6ujee ceolicmeo, ecniu ucnonslyemca oouH MAIT e mpexgasHoi cucmeme.
Mpu nponadaHuu cemu, MAIT nepelidem 8 pexxum 2eHepayuu, He CUHXPOHU3UPOBAHHYIO C OCMA/bHbIMU hazamu, u mpexgasHoe
obopydosaHue (ecsiu 3mo KOHe4YHO He npocmebie Hazpeaamenu, Hanpumep, 01 cayHol) omkaodumcs. [lodobHaa cumyayusa 6yoem u
npu nepeknto4eHuU opyaoli hasel Ha nepebili 8x00.

Mo aHanormm ¢ OCHOBHbLIM BXOLOM /1A BTOPOro BXofda TakKe MOXHO YCTaHOBUTb Npefen MakCUManbHOM MOLHOCTU, OTOMpPaeMoi Nno 2-My BXOAY, MEHIO
6/0un3.lrenep./BMS MPPT -> MakcMolwHocTBX2. B oTnnumne oT 0CHOBHOro BXoAa, NpoAaXka B CeTb € 2-ro BXoAa 3anpelleHa.

Ha ctpaHuue «J0MOW» AUCTaHUMOHHOrO MOHUTOPUHIA, HalMuMe Hanpsx)eHna Ha 1 11 2 Bxoge oTobpaxkaeTcs crneumanbHbIMM MMKTOrpaMmamm (CM. pUcyHOK
13). TakXKe MOXHO WCMONb30BaTb 2 BXOA AnAa nogknouveHua beHso/la3o/dusenb [eHepaTopa. B 3TOM cCnyyae Takke MOXHO YMNpaBiATb ero
BKJTtoueHmnem/BblK/TioueHmnem ¢ nomoLbto AononHuTenbHoro Pene.

Ecnun reHepatop HE ocHaweH ABP, To moxHo ncnonb3osatb CAll Kak onncaHo B cooTBeTcTByOWMX pasgenax. Ho y mogenn DOMINATOR/TITANATOR ectb
npenmyLLecTso.

O6bluHoe nogknioueHne CAl (ynpaBneHne vepes pazbeM RS232) naeT BO3MOXHOCTb KOMMYTMPOBaTb Ha Bbixog MAT ceTb oT nepsoro Bxoaa cetn MAT n
Bbixog CAIT ot BTOporo Bxoaa cetn MAI .

B cBoto ouepenb CAll moxeT KOMMyTpoBaTb [eHepaTop 1, Hanpumep, Apyryto ¢asy (B TpexdasHom ceTn cM. npumedaHue Bbiwe). itoro kK MATT DOMINA-
TOR/TITANATOR un CAlly MOXHO noaknountb 3 nctouHnka 220/230B: gBe ¢a3zbl 1 reHepatop.

A men X s won - F Y|
Ecnn reHepatop nmeet ABP (6nok AsTomaTuueckoro Beopa Pesepsa), To ecTb fBa Bxon 1
BapuaHTa B 3aBMCMMOCTU OT Mmogenu ABP. Heobxoanmo oTmeTuTb, UTO 60NbLINHCTBO = .
o — Comeamm R ] R ossoJ
reHepaTtopoB OCHalleHbl NpocTbiMy ABP, anropmtm KOTOpbIX credylowmnin: ecnm Ha e  brcmican =
Bxoge cetn ABP ectb 220/230B, TO OH ero nNponyckaeT Ha BbiXOf4, Kak TONbKO CeTb P = o
nponasna, NPONCXOAUT 3anyck feHepaTopa 1 TpaHCALUA ero Ha Bbixog ABP. mecemeamn - ———

W ST Sl TR Cpoapeens © « © VoS RO

MNpogBuHyTble (Kak MpaBwio, Y AOPOrMX U MOLUHbIX reHepaTopoB) cuctembl ABP,
Ha3oBem ux ABP+, MeloT JONONHUTENbHO (Kak NpPaBuio, NporpammMmmpyemblin) BXoa
B BMJe «CYyXUX KOHTAKTOB», KOTOPbIM MOXHO YrNpaBnATb 3anyCcKoOM reHepatopa B
oTcyTcTBUN 220/230B Ha ero ceTeBOM BXxofe. 3TO OUYeHb NOMIe3HbIV BXOA YNpaBieHus, e T —
T.K. 3anyckaTb [eHepaTop, Ana 3GPeKTUBHOro pacxofoBaHMA TOMINBA, HYXXHO ecnn

AKB pa3pseHbl 4O onpegeneHHoro nopora. PucyHok 13

ALECECI o= HO|
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B cnyuae ABP+ nogknioueHre reHepatopa Takoe »e NpocToe, Kak 1 agna obbiuHoro nogkntoyeHma CAl. Heobxogumo Bbixog ABP+ nogknounTtb Ko BTOpOMy
Bxogy MAII. Takxe MOXHO 3afencTBoBaTb Apyryto ¢asy (B TpexdasHom cetun) uepes ceteBon Bxon ABP+. MNpu 3Tom Bxop ynpasneHma ABP+ coeguHutb €
pononHutenbHbiM pene MATI 3anporpaMMpoBaHHbIM Ha YNpaBfieHNe reHepaTopoM. MpuUMepHbI cNocob coefuHeHUs CM. pUc 14, TOYHOE NOAKIIOYEHNEe
Ha[0 YTOUYHATb B COOTBETCTBYIOLLEM PYKOBOACTBE Ha reHepaTop.

3
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CETb 220B
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B cnyuae npoctoro ABP ¢ noMOLLbto 3TOTO - e gononHutenbHoro pene MATT, MoXKHO «06maHyTb» ABP. M 3acTaBUTb €ro 3anycTntb reHepaTop, Korga 3To NoHa-
po6utca MATN T.e. korga AKB pa3ps»eHbl. [TpaBaa 3To 4OCTUraeTCcA 3a CYeT UCNOJIb30BaHMA ceTeBoro Bxoaa ABP 1 3apgeicTBoBaTb ero nog BO3MOXKHYH0 JOMOS-
HUTeNbHYO a3y He NoNyunTCA (3TO He Tak CTPALUHO, KaK NpaBuio, TpexdasHbie cetn pefkn). CMbICT NOAKIOYEHUA COCTOUT B TOM, UTO AOMOJSIHUTENbHOE
pene, HaCTPOEHHOe NOJ dNeKTporeHepaTop, KOMMYTUpPYeT Ha ceTeBon Bxod ABP HanpsaxkeHne 220/230B ¢ Bbixoga MAT Tem cambiM He NO3BONAA 3anNyCTUTbCA
reHepaTopy. M kak Tonbko cpabaTbiBaeT ycnioBue Ha 3anyck reHepatopa, MAI oTkntoyaet gononHutenbHoe pene 1 220/230B Ha ceTeBom Bxoge ABP npona-
JaeT, B pe3ynbTaTe 3anyCcKaeTca reHepaTop 1 TPaHCIMPYeTCA ero HanpsaeHue Ha Bbixog ABP.

AHanornyHo, ocobeHHo ecnn ceTb ogHodpasHasA, MoXKHO nogknounTb CAll, ¢ MOMOLLbIO JOMOMHUTENBHOTO pene N He UCNOoJb3ya YNpaBneHre No pasbemy
RS232. Takoe nofkntoyeHne NMeeT TO NPEUMYLLECTBO, YTO He 6ouTca HaBogok. M ecnu MATT ycTaHOBNEH Janeko OT reHepaTopa, TO ynpaBlieHne yepes
pa3bem RS$232 moxeT gaBatb cbou.



MNogkntoyeHne He npencTtaBnAaeT o060 HNYEro CNIOXHOrOo, O[JHAaKO XOYeTCA OTMEeTUTb 3 MOMEHTa.

1) MpoBoga coepgunsatowmi Bbixog MAI n Bxog Cetn CAIN (ABP) (uepe3 gononHUTenbHoOE pene), BbINOMHAET CUTHanbHYy0 GyHKLKMIO, 60nbLure TOKN N0 HEMY He

MPOTEKAIT, MO3TOMY MOXHO MCMOJIb30BaTb MPOBOJ C MMHUMAJIbHbIM ceyeHrem. Ho npu 3ToM HanpsXeHue Ha NPoBOAEe BbICOKOBOJIBTHOE M HEOOXOAMMO
npuaepXnBaTbCa BCex npasmn 6esonacHocTu!

2) 2-on ceteBon Bxoa MAI nogkniovaetca He K BbIXOAY CATI (ABP), a k BXOLY CAIl (ABP) («[eHepaTop ¢a3za» Ha pncl5), T.e K BbIxogy HEeNnocpeacTBEHHO
reHepatopa. lNpu nogknoueHun K BbIXOLY Bbl «3akonbuyeTe» cxemy (nogkntoumTe Bbixog MAT (uepe3 gononHutenbHoe pene) K exogy2 MAIT).

3) Mpwn oTcyTCTBUM BbiXOAHOTO HanpsxeHna y MATla (MAT BblKntoueH, He pabounii pexkum) CAT (ABP) Bbi30oBeT NyCK reHepaTopa, AaXke Npu Hannumm ceTu,
nostomy ecnu Bbl BblKniouaete MAT He 3abypnbTe BblKntountb 1 CAIT (ABP).

Mpumep nogknioueHunsa bernso/fazo/Aunsennb reHepatopa kK MATT DOMINATOR/TITANATOR npeacTaBneH Ha pucyHke 15.

lMpumeyaHue. AHAN02U4HO OCHOBHOMY 8X00Y, 8 MEHIO MOXHO 8biIcmasums «Bxod 220B»-> «b//JusleHepamop». B 3mom cayyae aneopumm 6ydem HacmpoeH Ha
pabomy c nnoxou ¢popmol cueHana. Ho Heobxo0umo ommemumes, 4YmMo 8 SMOM CJlyyde nepexod HA 2eHepayuto NPpU NPonadaHuu HanpAXXeHUs ¢ 2eHepamopa
Moxem 0ocmueame 00 8Mc nod Hazpy3kol u 00 20mc Ha XX. [Tosmomy ecsu y 8ac MOWHbIU KavyecmeeHHbIl 2eHepamop, 0715 obecnevyeHus 6bicmpozo
nepeksito4eHus (2-4Mc) c 2eHepamopa Ha 2eHepayulo, JiyHuie oCmasumes onyuro No yMoa4YaHuto: «<Bxod 220B»->«lpomeiwnieH Cemob.
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PucyHok 15. [pumep nodknroyeHus berso/lazo/fjuzens zeHepamopa Ha 2-t exoo0 MATT DOMINATOR/TITANATOR ¢ nomouwero CAM unu ABP
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OBLLEE OM CAHVE CUCTEMbI AUCTAHLIMOHHOFO MOHIUTOPUHIA MOZE/ MAM DOMINATOR/TITANATOR

Mogenb MAI DOMINATOR/TITANATOR ocHallyeHa BCTPOEHHbIM MUHUKOMMNbIOTEPOM Ha 6a3e RaspberryPi : ogHOKpucTanbHasa cuctema ¢ YeTbipbmsa agpamu ARMv8 CPU
yactoton 1200 MIy. MuHukomnbloTep cHabxéH LAN, yeTbipbMma Bbixogamu USB n npegHasHauyeHa ans AUCTAHLUMOHHOIO MOHUTOPVIHIA SMEKTPOCETEN 1 ynpaBneHuns
nHeeptopamu MATI, conHeuHbiMu KoHTponnepamu MPPT K3C, BeTporeHepatopamu u akkymynatopamu (B Tom uucne ¢ BMS). Ha Hosbix mogensax MAIT moryT noABnATbCA
HoBble, 6onee coBepLUEHHbI, MOAENN MUKPOKOMIbIOTEpa.

[ina gpyrux mozenemn, He OCHaLLEHHbIX MUHUKOMMbIOTEPOM, MOCIeAHUI MOXHO NPUOBpecTy OTAeNbHO. 3TO HeboNbLLON Be6-cepBep, KOTOPBIV MO BalleMy »KenaHUio MOXeT
6bITb JOCTYNeEH ¢ No6Oro ycTporcTBa B MMpe, NogaepKmBatowero MIHTepHeT-coefMHeHne 1 umeiowlero noboin Be6-6pay3sep. Bol MoxeTe HabnogaTb paboTy B peasbHOM
BpPeMeHU BCex BalLMX YCTPONCTB 1 YNPaBAATb MU Kak B Mpejenax JoMa, Tak 1 n3ganeka, Hanpumep, co cMaptdpoHa. HekoTopble CTpaHMYKM CO3AaHbl YMbILLSIEHHO B OYEHb
NPOCTOM BYE, UTO MO3BOMAET NX OTKPbIBATb Ha CaMbIX NPOCTbIX YCTPONCTBAX. 1

YTobbl caenatb paboty ¢ obnakom ewle 6onee ygobHoiw, BbinylweHo  Bo3moKHOCTW M npenmyLiecTBa.
npunoxeHve Ana ycTpoicts Ha 6ase Android u iOS nop HasBaHMeM 1, MOHUTOPUHT COCTOAHNA 06HOBNEHNA Kaxaoro MNAK «ManuHay.
Malinka(i). Ckayatb MO MOXHO C MOMOLbIO BALIEro YCTPOWCTBA, B 2. [pocMOTp CO3AaHHoi B obnake rpaduku (c6poc maclutaba -
npunoxeHun Play Market, Habpas B noncke Malinka vnn no agpecam,  gayHbIi Tan).
yKa3aHHbIM Ha Hawem caiiTe Ana App Store u Play Market. 3. MpoCcMOTp Co3aaHHbIX B 06M1ake CYETUMKOB MO YCTPONCTBAM.
MpunoxeHne npegHasHayeHO Ansa MoHuUTopuHra cuctem MUKPOAPT: 4. QUABTPaLMA rpadKIA U CYETUMKM NO BbIGPaHHOI «<MannHe».
MA, K3C, BMS, 6aTapen, noctpoeHHbIX Ha 6a3e MAK «ManuHa» nnm

5. MpocmoTp Tekywero coctoaHna MAT, K3C no nopty RS232
MAIM  DOMINATOR/TITANATOR. TpunoxeHue CRy>KUT  NIerkum (USB), K3C 12C MAT. BMS
MOOWIbHBIM  areHTOM MOHUTOpUHra Aana  cepsuca MalinaCloud. ! Ha LinHe ! )
Monb30BaTeNb AOMKeH GbiTb 3aperncTpUpOBaH Ha Be6-caiiTe httpsy/w-  ©- PaboTa C Heckonbknmm akkayHTamu o6naquoro cepsuca.
ww.malinacloud.ru nepea Ncnonb3oBaHVEM 3TOTO NPUNOXKEHNSA. 7.TbKaa cMcTeMa TPEBOXKHbIX yBEAOMIEHWIA.

bonee noopo6Hoe onucaHue MoXKHo Halimu Ha Hauwlem catime: http://invertor.ru/malina2.html.

MAEONOIrnA, APXUTEKTYPA U BA3OBAA OYHKLIMOHAJIBHOCTDb NO

KomnneKkT npeacTaBnsieT coboi aBTOHOMHbI Web-cepBep, NOCTPOoeHHbIV Ha 6a3e MuKpollK ¢ onepauroHHon cuctemoint Linux.

MukpollK cobumpaeT Heobxoammble aaHHble ¢ MAI n MPPT koHTtponnepa K3C (goctatouHo Hanmnuma xota 661 MAT nnmn conHeuHoro  [EEERING Toancanuun ¢ onoasen 15377 MATos
KOHTponepa) 1 BbiIBOAUT Ux B Gopmate, noaaepxreaemom nobbim Web-6paysepom Ha nobon nnatdpopme. Mpr BKAOYEHUN B ... _ 5
-— [ =

NOKasbHY0 CeTb MOJSIb30BaTeSlb MOXET NPOU3BOANTL MOHUTOPUHTI/YNpaBeHre ¢ to6oro YCTPONCTBA, NOAKIIIOYEHHOIO K AaHHOM
cetu, 6yap 370 MK, TenedoH nnm nnaHweT ¢ ntobo onepaumoHHON cuctemMol. MNpy cooTBETCTBYIOLLEM MNOAKIOUYEHUN YCTPONCTBA K
Internet MOHWUTOPUHI/yNpaBieHe MOXHO OCYLLECTBAATL C JIDOOro YCTPOWCTBA, MOAKMOUYEHHOrO K Internet.

B otnnumm ot ManuHbl nepsoit Bepcun MAK «ManuHa-2» (ganee npocto ManuHa) BknoyaeT B ceba HoByto GpyHKUMIO MeHemkep
cobbITMIA. Tenepb Bbl MOXKETE CamMyl CTPOUTDL LIENOYKM YCIIOBWI MO AaHHbIM NOAKITOYEHHBIX YCTPONCTB U 6aTapeliHoro MOHUTOPa, [ D00 TR oo EEECTEE O WPPT 16
C otBeTHOW peakuueln nnbo MAK «ManuHa-2», nnbo Apyroro MOAKMYEHHOro YCTPOWCTBa. Hanpuimep, Mo npeBbieHMIO
onpeaeneHHon MolHoctn Ha MAT, Bkmountb pene N3 KoHTponsiepa N22. JInbo npeKpaTuTb reHepauuto Nno BblOpPaHHbLIM
amnep-yacam unm npoueHTy octasLlueroca B AKb 3apaga.

Barec ¥ 261 By B8 502681 i J2ec®@onzen ) Hoxdm

B Cas 00 CuaeCInY C.(00Meky © = © 198604(00AY)

MAK ManuHa-2 obnagaet ¢yHkumoHanom batapeliHoro MoHuTopa (ganee BM) no usmepeHuto peanbHon Tekyuleln émkocTn AKB ynyudweHHowm Bepcun, C GyHKUMen
ABTOMATUYECKOro onpeaeneHns Heobxoaumbix ans paboTtbl BM paHHbix(gaHHble 6epyTca ¢ MAIM).QyHKUMA, MacTep-y3es, NO3BOMALWAA MOHUTOPUTL Yepe3 ofHy ManuHy
MHOXeCTBO NMOJO6HbIX Y3/10B CO CBeeHMeM JaHHbIX Ha OfIVH 3KpaH, Tenepb He TpebyeT AeTaNbHOWM HaCTPOWKM Y3108 AN MOHUTOPUWHIA. JoctaTouHo yKasaTb IP agpec, nopt u
Xenaemoe UMA Ons Kaxzoro y3na. Bce octanbHoe 6yaet caenaHo aBToMaTMyecku npu 3anycke npocMoTpa. PeannsosaHa Tak f1tobrmas MHOMMMIM aHMMaLMA TOKa SHEPTrN Yepes
AKB n ycTpoiicTsa. PeanusoBaHa nogaep:kka Wi-Fi B AByx pexxrmax: Touka AocTyna v KneHT. Touka gocTyna paboTaet ¢ npegonpeaeneHHbIM1 napameTpamu. [NpegycmoTpeHa ans
nepBurYHOro nogktodeHns K NMAK «ManuHa-2», 4na ocylecTBneHna HacTpoeK Unu Ana 6ecnpoBOgHOrO MOHUTOPVHIA MOHUTOPWHIA Balle CUCTeMbl C MOMOLLbIO TenedoHa 1

nnaHweTa. Mpu paboTe B pexrme KnmMeHTa Bbl Ierko NOAKNOUNTECH K BalleMy 6eCrpOBOAHOMY POYTEPY U MOXETE OCYLLECTBATL MOHUTOPUWHE 6€3 IMLIHMX NPOBOLOB.
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NMPEMMYLLECTBA CUCTEMDI
PaboTaeT n cobupaet faHHble He 3aBUCUMO OT TOrO, MOMb3YyeTeCh /I Bbl MOHUTOPUHIOM UK HET. HeT noTepu faHHbIX B KaHanax nepep 3anucoto B b/.
MoHuTOpPUT, OTOBPaXxKaeT 1 COXPaHAET NPaKTUYECKUN BCe fOCTYMNHble NapaMmeTpbl MHBepTopa MAI n conHeuHoro KoHTponnepa MPPT K3C,
a COOTBETCTBEHHO W Ballen CeTU.
MeHepxep cobbITUA. Bbl MOXeTe cammn CTPOUTb LIeNOYKM YCIOBUIN MO AaHHbIM MOAKMIOYEHHbIX YCTPOWCTB UM 6aTapenHOro MOHUTOPA, C OTBETHOM
peakumen nnbo NAK «ManunHa-2», nnbo gpyroro nogKIo4YeHHOro yCTponcTaa.
MNopgknioueHme K cetn ¢ nomoubto Wi-Fi Kak B peXxnme ToUuKM JOCTYNa, TaK N B peXnMe KnneHTa.
OnoseLyeHne ¢ NOMOLLbIO 31EKTPOHHOM NOYTbI.
N3mepseT Tekywyto émkocTb AKB 1 no3sonsaeT oTkno4vaTb reHepaumio 220B ot nHeepTopa MATT no 3agaHHon cteneHun pa3paga AKb.
KoHconb ynpaBneHna/MOHUTOPMHIA MOXKET ObiTb 3anyLleHa Ha lo6oM YCTponcTBe ¢ Be6-6pay3epom, B TOM UMCIIe 1 Ha TeNleBU30pax.
YcTonumBa K pasnuyHbiM cboam B kaHane ceasun ¢ MAT/MIMMT.
YMeeT CTpouTb CUHXPOHHbIE rpaduKm No napaMmeTpam YCTPOWCTB 1 BOCMPOU3BOAUTb UX C 3aaHHOrO BpeMeHn/aaTbl.
CTpouT OYeHb TOYHbIE NOCEKYHAHbIE rPadUKKU MO UCTOPUM (HAKOMIEHHBIM AaHHbIM).
YmeeT oTob6pakaTb B Tabnuue Bce Tekylme HacTponk MAT gna cepsurca u CnpaBKu.
Moka3biBaeT owmnbKM yctporcta (MAT n MIMT).
OueHb HM3KKMe 3apepxKu. MNocekyHaHOe obHoBNeHMe. DaKTUYeCKM Bbl BUAUTE Ha SKpaHe peasibHoe COCTOAHME YCTPOMCTBA.
MonuTtoput BMS (LiFePO, aueinku).
MmeeT BO3MOXXHOCTb 63Kana/BoccTtaHoBneHus bl.

Mopkntouaetca kK MAT n koHTponnepy MPPT c nomowybto USB nHtepdernica. NMogaepxnsaetca nogkntoyeHme ogHoro MAI n go Tpéx K3C nnu K3B. B cnyuae
ecnum Heobxoanmo MoHUTOpPUTL Mogenu MATT, He nmetowme USB nHtepderica, Heobxogrmo nprobpectn nepexoaHnk USB-RS232.

MoaknioueHue K cetn MUKpollK ocywectenaetca ¢ nomouybio 10/100 Ethernet nopta nnu uepes WiFi. MNpu cooTBeTCTBYIOLEM MNOAKIOYEHNN YCTPOMCTBA K
Internet MOHUTOPUHI/yNpaBneHne MOXHO OCYLLECTBAATb C NII06Oro yCTPOMCTBA, MOAKIIOUYEHHOTO K Internet.
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MOAOTOBKA K PABOTE 1 3ATIYCK MOHUTOPUHA

B otnnunn ot gpyrux mogenen MAI mogens DOMINATOR/TITANATOR nmeeT B cBOEeM KOMMIEKTe NOCTaBKM AONONHUTENbHO:
Kabenb nHtepdencHoit USB 2.0 AM/BM -1 wr.

Ha pucyHke 1 (Ha cTp.10) npeacTaBneHo cxeMaTnyeckoe pacnonoxeHune opraHos ynpasneHua mogenvy MAIT DOMINATOR/TITANATOR mowHocTblo oT 9 KBT
(Mmogenu 3-6 KBT nmeloT cxoxui BUg nepefHnin naHenu). Bce oTHocAWwmMeca K MOHUTOPUHTY pa3béMbl U OpraHbl YNpaBfieHMA PacroioXeHbl B IEBON YacTn
npubopa 3a 610KOM PO3€eTOK, U BKtOUALOT B cebA «BbIKNOUaTeNnb NuTaHna MUHUIK», 4 pazbema USB 1 pa3bem nokanbHom cetn LAN.

[na Toro uto6bl HauaTb PaboTy HEOO6XOAMMO NPOU3BECTU CleayoL e AeNCTBIA:

1. BKJtounTb 1 HacTpoutb MATIT cOrnacHO MHCTPYKLMUK MO 3KCNyaTaumy U BalwmMmn noTpebHocTAMMU.
[Npwn 3TOM pekomeHayeTca nepesecTn BbiktovaTenb «MiniPC» B nonoxkeHue BbIKJ1.

2. Nopgkniounte LAN nopT muHUlK - K KomnbtoTepy nnm poytepy ¢ DHCP cepBepom ¢ nomMoLbio CTaHAAPTHOrO CETEBOTO MaTy-kopaa HeobXoaMMON AinHBI (B
KOMMNEKT NOCTaBKN HE BXOAMWT).

3. CoeguHuTe pasbem USB MAI n no60om nopt USB mnHulK Kabenem, BXogAwWMM B KOMMIEKT NOCTaBKM.
4. CoeanHuTe paszbem USB koHTponnepa MPPT (npu Hanuunmn KoHTponnepa) u niobon nopt USB muHullK.

5. MepeBeaute BbikNtoyaTenb «MiniPC» B nonoxeHue BKJI. Oxunpanite nonHown 3arpy3ku. MpumepHo 1 mmnHyTa. O paboTe yCTpoMCTBa MOXHO CyAWTb MO
CBEYEHMI/MOPraHunIo CBETOANOL0B CETEBOWN aKTUBHOCTM.

6. C nomowb Web-6pay3epa 3ananTte B HACTPOWKM poyTepa BaLleln NoKanbHOM CETU U NOCMOTpUTE Kakol IP-agpec nprcsoun poyTep Bawemy MATT-y.

7. Habepute B appecHom ctpoke Web-6pay3epa nonyuyeHHbiln agpec, u Bol nonagete B Web-nHtepdenic yctponictaa. T.e. K npumepy, ecnu IP agpec MATl-a
192.168.0.22, T0 B 6pay3epe Bbl HabupaeTte: http://192.168.0.22.

8. Ha ctpaHuue «Cuctema.ViHdo» ybeamnTech, UTo NOAKMIOUEHHbIE YCTPONCTBA NOAKIIOYEHDI 1 HEOOXOAUMbIE CEPBUCHI 3aMyLLEHbI.
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nHtepdencos RS-USB, noatomy nogkntoueHue K K (gna obHoBneHna BHyTpeHHero MO unmn moHutTopuHra) unu K MuHulK (ana MoHUTOprHIra) MoXeT

f BHUMAHWE! MATT umeet Tonbko oanH nopT RS232, pazbem USBMAC/MAIT nogkntoueH K TOMy »e NopTy BHYyTpu nprnbopa yepes npeobpasosatesb
OCYLLEeCTBNAETCA TONbKO Yepes ogHo nogkntoveHme: nnm RS232 unnUSBMAC/MATT.

lMpumeyaHue. lMocne cmapma, LAN uHmepgelic ManuHel nonsimaemcsa nonydume IP adpec no DHCP. Ecnu adpec nosiydume He803MOXHO (Hanpumep, npu
npamom coeduHeHuu c 1K), uHmepgpelicy «ManuHel» 6yoem npucgoeH cmamuyeckuli IP 192.168.100.1/24. o smomy IP bl MOxeme 8 bpay3epe omKpsimeo
web-uHmepgelic «<ManuHel» u npouzgecmu Heobxo0uMble HACMPOUKU.

Ha sawem [1K IP domxeH 6bimb ycmaHosieH U3 mozo xe ouanasoHa aopecos, Hanpumep, 192.168.100.10 / 255.255.255.0. 1o ymonyaHuto Ha Rasperry Pi 3
akmusuposgara WiFi moyka docmyna (danee — «T[]») c DHCP cepsepom. ima T[] — «<MalinaAP». Mapone: raspberry. Adpec «ManuHei» — 192.168.2.1.

U3meHeHue Hacmpoek T[] He npedycmompeHo! Bol moxeme, nodkmoyuswuce K T[] «Manuner» no WiFi, npouszeecmu Heo6xo0umbie HacmpoUKu cemu.

Ecnu moyka 0docmyna eam 6osiee He HyXXHA, peKoMeHOyemca nepesecmu ee 8 8blK/IlYeHHOe COCMOAHUE C NOMOWbIO COOMBEMCMBYWe20 NYHKMA MEHIO:
«Cucmema - NiHmepdgpeticer». [Jna MNAK «ManuHa-2» sbinywieHa Hogasa eepcus AzeHma UbBIT (gepcuu 1.1 u cmapwe), Komopasa ocyuecmeassiem KoppekmHoe
asmomamudyeckoe 3agepuleHue pabomsi KOMNbloOMepa Uau 8bINOJIHEHUA 3d0aHHOU nosib3osamesieM KOMAHObl Npu 0OCMUXeHUU HACMpausaemoz0 nopoad
cocmosaHusa AKb. Kpome moeo, 10 ocywecmengem MOHUMOpPUH2 cOCMoAHUA 31ekmpocemu u VBT, [poepammHoe obecneyeHue A2eHm UBIT MATT ona Windows
(Win7, 8, 8.1, 10) Ha pycckom U aHaJ1. A3bIKax MOXHO CKa4ydme Ha Hawem caume.

OOMOJIHUTEJIbHbIE CBEAEHA HEOBXOAWMBbBIE AJ1A MOHUTOPUHTA

Mpw Hannunm aByx ycTponcts (MAI 1 MPPT) npumepHbIn NprpocT pa3mepa 6asbl JaHHbIX — okono 4-5 ['b B rog. Pazgen b} Ha USB-HakonuTtene — okono 10
I'b. Tekywun pasmep 6a3bl MOXHO nocMoTpeTb B pasgene «CUCTEMA» - «<PABOTA C b». Mpu goctukeHnn 6a3on faHHbIX 601bLIOro 06bema, Bbl MoXeTe 6o
OYMCTUTb TabNMLbl C MOMOLLbIO KHOMKM «OUNCTUTb Tabnuubi» 1 Bectn b} 3aHoBO, nnbo coxpaHuTb Bl Ha apyron HocuTenb, NMH6O NPOCTO «Hape3aTb» obpa3
CUCTEMbI Ha HOBbIW HOCUTENb, a CTapbin ¢ B[l N0NOXMTb Ha NONKY Ha COXpPaHeHKe.

B cnyuae TpexdaszHbix cuctem nnu HeckonbKmx 3anapanneneHHbix MATT DOMINATOR, pekomeHgyem Bocnonb3oBaTbca GyHkumern MACTEP Y3EJ, rae MoXHO
HaCTPOWTb BbIBOA Ha OfMH 3KpaH NOKa3aHUN HECKOJIbKMX YCTPOMCTB. Bbl MOXeTe HaCTpOUTb CUCTEMY, OTKNIOUMTb ee oT ceTu unu IK, n oHa bygeT coxpaHATb
BCE JaHHble O COCTOAHUM Ballen ceTn u ycTponcTs Ha USB-Hakonutens. B nocnepgytowem, nogknoume cuctemy K cetn unu K, Bbl MoXeTe NpocMOTpeTb
HeobxoanMble JaHHble ¢ nomoLbio meHio UICTOPUA.

Mpw coOTBETCTBYIOLEM MOAKTIOYEHNN YCTPOWNCTBA K ceTu Internet MOHUTOPUHT/ynpaBneHne MOXHO OCyLLEeCTBAATbL C Nt0OOro yCTPONCTBA, NOAKIIIOUYEHHOTO K
Internet. KpaTkyto nHcTpykuuio no nogkntoueHuto NMAK «MannHa» K Internet MoXxHO nocMoTpeTb Ha canTe http://invertor.ru/monitoring.html.
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Mogandurkauymm nprnbopoB, pekoMmeHayemMble n MUHMManbHble eMKocTn AKB

MapameTpbl MAnN
Mogundunkauum npnéopos MATI, KBT 1,312B 2,012B 3,012B 4,524B 6,0 24B 9,0 24B
2,024B 3,024B 4,5 48B 6,0 48B 9,048B

MakcmmanbHas MOIJ.[HOCTbl, KBT 1,3 2,0 3,0 45 6,0 9,0

(peXK1Um aKTMBHOW HarpysKku)

lMnkoBaa MoLlHOCTb, 5 cek (KBT) 1,8 2,8 3,8 5,5 8 12

HomunHanbHaa mowHocTb (KBT) 0,8 1,4 2,0 3,0 4,0 6,0

3awuTa cetn OT KOPOTKOTO aBT.c10 aBT.c16 aBT. €32 aBT. €32 aBT. c40 aBT. ¢63

3aMblKaHus (aBTOMAT)

Tunnunbin maccme AKB 400Au 12B 500Auy 12B 800Au 12B 600Au 24B 1000Ay 24B 1400Au4 24B

(c anropvtmMom 3apsga 10 yacos Tokom 0,1C) 300Au 24B 500Auy 24B 400Au 48B 600AuY 48B 800Au 48B
300Au 48B

MWHMMaNbHbIN peKOMeHyeMblI N 100A4 12B 200Au 12B 400Au 12B 300Ay 24B 400Au 24B 600Au 24B

maccuB AKB 100Auy 24B 200Ay 24B 100Au 48B 200Ay 48B 300Auy 48B
100Auy 48B

MakcrmanbHbI TOK 3apAaga (A)

15,0 48B

15,0

18
10,0

aBT. c80

1000A4 48B

300Au 48B

20,0 48B

20,0

25
13,5

aBT.c100

1400A4 48B

500A4 48B

MpnmepHOo 40% OT MaKCKMMaNbHOWM MOLLHOCTU AeNEHHOoe Ha HanpsaxkeHne maccma AKB (ana mopgenen 12 B n
mogenen ot 15 KBT - 30%). 3apAag ocyLecTBAAeTCA C KOppeKUmen MOLWHOCTH
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ABTOHOMHasA paborta (reHepauma ot AKB)

dopma curHana Ha Bbixoae YucTblii CUHYC

OnNTUManbHbI CUHYC (pekomeHayeTcs) 220/230B — (+2% -9%), UCKaXkeHWe Ha

1
BbixogHoe HanpaXKeHue M
A P / HOMWHANbHOW Harpyske He 6onee 5%

MUCKaXKeHue CuHyca -
CoorseTtcreyet OCT 13109-97

ANA aneKTpoceTemn MpeunsnoHHbIN cMHYyC 220B — (+2% -9%) Ha 5 OT MaKCMMaNbHOW Harpy3Ku, UCKaXKeHue He
obLero nonb3oBaHUA 6onee 1%

YacToTa BbIXOAHOTO HanpAXeHUA 50 Ny, (+0.1%)

Tok no AKB B BblKntoueHHOM coctosaHum / 80— 170 mA no AKBE / 0 mA no AKB npu Haanumm cetu

npv Hanuunm cetn’

Tok xonoctoro xoaa no AKE* 200 — 500 mA

KN4 ana mogenen 12/24/48 B 96 % (Moaenu Ha 24B v 48B), 93% (moaenn 12B)

DNIeKTPOHHaA 3aWwmTa oT: neperpysKku, KOPOTKOro 3aMbIKaHMA, MOJIHOTO Pa3paAaa UK Nnepesapana akKymynAaTopa,

BbIN/JIECKOB CETEBOro HanpsxeHna 220/230B, neperpesa 1 ap.

TemnepatypHbiit Auanason’ -25°C...+35°C

PaboTta npu BHeluHel ceTn

Nepexoa Ha aBTOHOMHYIO pa6oTy’ YcTaHaBAMBaeTcsA Nonb3oBaTeem

neperpysku, KOPOTKOro 3aMblKaHMA, NONHOTO pa3paaa UAK nepesapana akKyMynaTopa,
BbIMN/IECKOB CeTEBOro HanpsaxeHua 220/230B, neperpesa v ap.

3J'IEKTpOH HaA 3aWunTa OT:

TunoBsoe Bpema nepeknloueHUn

MHBEPTOp -> ceTb’ omc
~2-AMc (paKTUYECKM BbIMAAMT KaK HeGObLLIOE UCKaKeHMe GOPMbI CUHYCa BO BPEMSA NEPEK/ItoUeHMs)
VCKto4EH e COCTaBNAET Nepek/todeHme 6e3 Harpysku (XX) ~6-8Mc. Kpome Toro ec/iv B HaCTPOIKaX B Kauec-
TBE BXOZA CETU BbICTAB/IEH TOM/IMBHbIN FEHEPATOP TO NEPEK/IOYEHIE MPU MPOMNaAaHUM CETU B 183 pasa
JOMNbLLE, YTOBbI JIOYKHO HE BbIXOTH T.K. CUrHa/ OT TOM/IMBHOTO reHepaTopa OT/IMYAETCA OT YNCTOTO CUHYCA.

ceTb - uHseptop®

1. llapamempesl 2apaHmupytomcsa npu 3apsaxxeHHOM akkymynamope 13B (26B/52B coomeemceeHHO) u 8 pexxume Pmax cm. «Pexxum: npozpammuposaHue KK/ »

2. 3asucum om HanpsxeHusa Ha AKb u noocgemxku XKKW. [na nonHozo omkmioueHus MATT Heobxooumo omkaouums asmomam 220B u nocne BbIKnodume MAI mym6nepom unu cHaAmMe Knemmy numarus + ¢ AKb.
3. 3agucum om moodenu.

4. Bce anemenmeol kpome KKV 0o -40°C. Mpu memnepamypax >35°C, MOwHOCMb npubopa ymeHbWaemcs, m.K. mensiosds 3awuma HayHem cpabamsisams Ha MEHbWUX MOWHOCMAX.

5. MNepekntoueHue Ha cemsb npousotioem Yepes 5 cekyHO nocsie nossneHus 8 Heli 220/230B, Ho camo nepekntodeHue 3a < 1mc.

6. B pexxume «b/[fluslfeHepamo» nod Hazpy3kou ~ 4-8mc, Ha XX He 6os1ee 20Mmc.



FTABAPUTbI UHBEPTOPOB MAT (PRO, HYBRID, DOMINATOR)

O6bI4HbIN KOpyC

60

12 B 24 B 48 B
an(cm) | m(cm) |Bbic (cm) | Bec (kr) |an (cm) |rm(cm) |BbICc (cm) | Bec (kr) |an(cm) |rm(cm) |Bbic (cM) | Bec (kr)
1,3 kBT 33 28 13 12
2,0 kBT 33 28 13 15 33 28 13 15
3,0 kBT 51 38 18 21 51 38 18 19 51 38 18 19
4,5 kBT 51 38 18 23 51 38 18 23
6,0 kBT 51 38 18 28,5 51 38 18 28,5
9,0 kBt 56 46 21 48 56 46 21 46
15,0 kBT 56 46 21 51
20,0 kBT 56 46 21 61
Kopnyc 19" gronmos
I'aGaper MAI |&an (cm) m (cm) BbIC (CM) | tOHUTHI
B 19" kopnyce,
MOLLIHOCTbIO A0 49 43 18 4
6 KBT BKNHOYUAT.
Mabaputbl MAI
B 19" kKopnyce, 49 59 21 5
MOLLHOCTbIO OT 9
KBT BKMtoumnT.




MPUNOXEHUA

BbIBOP U SKCMNYATALUA AKB. AKKYMYJIATOPbI (KUCJTIOTHbIE, FEJIEBbIE, AGM, LIFEPO4)

Ecnu y Bac oTKN0UMAN BHELWHIOK CETb, UHBEPTOP NeperaeT B PEXUM reHepaunn 1 Npu NpogoKNTeNIbHOM OTCYTCTBUN ceTu, BbipaboTaeT pecypc AKB 1
BblKntount reHepaumio. Ho, ecnn cetb He BoccTaHOBUTCA, TO AKB 6yayT HaxoauTbCA B pa3psAXEHHOM COCTOAHWMW, YTO YMEHbLUAeT CPOK UX CNy»KObl.
Heobxopgumo umetb B BUAy, uto MAI notpebndaet ~100MA no nuHumn AKB, paxe B BblKntoueHHOM pexunme. T.e. npyn OTCYTCTBUM CETU NMPOLAOIIKUTENbHOE
BpemsA (~ Hedenu), AaXke TakoM Masnbll TOK MOXeT Bbl3BaTb NageHne HanpskeHne Ha AKB Huke 9B (UTO NpmBOAMT K pe3KoMy YXyALeHWIO XapakKTepucTuK
KncnoTHbix AKB 1 nx gonroseyHocTtu). B aTom cnyyae nyuylue oTknounTb Nprbop OT ceTu, a 3aTem KNaBuLLen c3aam (Mnmn CHATb KNemMMbl C akKyMyNATOPOB) BO
n3bekaHve nx 3HaunTeNbHOro camopaspaga. OT1o 6yaeT npaktuyeckn nonHoe BblKnouenne MATT (tfymbnep oTkntouyaet nutaHme nnat 8 MAI).

Ecnn MATT He oTKNoUNTb Tymbnepom, To NPy NageHnn HanpaxxeHna Hke 7B/14B/28B oH oTkntounTca nonHocTbio. Mpu noasneHun cetn MAT Bo306HOBUT
paboty n BKJTiount pexkum 3apaga. Ho npu cunbHom paspsage AKB (meHblue 3B/6B/12B) 1 3aHMXeHHOM Hanps»KeHnn ceTn, UHBEPTOP MOXKET He 3anyCTUTbCA
Jaxe Npu Hanuumm ceTn (cxema peann3oBaHa TaK, YTOObl 3TOrO He C/yYunIoCb, HO MOJIHOM FapaHTUM HET), Torga NoA3apAAUTb aKKYMYNATOPbI MOXXHO
BHELIHNM 3apAAHbIM YCTPOMCTBOM [10 YPOBHSA Bbllle paboyero HanpsxeHus, npeasaputenibHo oTkatouns MATN oT ceTw.

O6bluHble KncnoTHble AKB nmetoT orpaHMYeHHOe KONMYeCcTBO LMKI0B 3apAaga—paspaga (~ 200 - 400 UMKNOB) 1 KONMYECTBO LMKIIOB PE3KO YMEHbLUIAeTCA
npu rnybokom paspsage. MNostomy kucnotHole AKB gonyckaeTca ncnonb3oBaTb B C/lyyae peikux OTKIUYeHUI ceTu, nHade pecypc AKB BbipaboTtaertca
3HaUUTENIbHO PaHblLe, YeM YKa3aHHbIN cpok cnyxbbl Ha AKB. Ecnu ecTb ceTb 220/230B 1 eé pegko oTkntovatot, pekomeHagyem AKB Tuna AGM vnu renesble.
Ecnny Bac oueHb 4acTo OTKIIIOYAIOT CETb U MOIHAA aBTOHOMMSA, TO HEOOXOAUMO UCNONb30BaTb 06CnyXMBaemble AKB, y KOTOpPbIX KONMYECTBO LIMKIIOB 3apAj
- pa3pAag ~ 1000 n 6onee, 1 OHX 3HAUUTENIBHO YCTOMYMBEE K IMYyOOKOMY pa3pagy. ITo, Hanpumep, KUCNOTHble NaHuupHble Tarosble AKB (1500 umknos) nnu
nutnn-xeneso-pocpatHole AKB (3000 umKnoB), a Takke KapboHoBble (3750 LUnKNoB).

Bce AKB 8on»Hbl 6bITb OfHOM MapKK1, EMKOCTU U O4HOTFO Npon3BoauTens.

Mpn ncnonb3oBaHnM MaccnBoB KUCNOTHbIX AKB no 24B vnn 48B n3 nocneposatenbHO nogkntoveHHbix 12B AKB, pas B rog »xenaTtefnbHO NpOBOAUTb
obcnyxuBaHue kaxagon AKb no otaenbHocTw. [InA 3Toro otaenbHbIM 12B-BbiM 3apAgHbIM YCTPONCTBOM (@aBTOMOOGMIIbHBIM) NPOBECTU 3apAag Kaxkaon AKB no
oTaenbHocTW. T.K. B npouecce sKkcnyaTaumm oguH U3 nocnenosatesnibHO coemHeHHbiXx AKBb MmoxeT Hefo3apaxaTtbea. Vinn ncnonb3osatb BMS.

B cnyyae notepu akkymynATopamMu CBOEW €MKOCTU, MOXKHO MOMbITaTbCA MX BOCCTaHOBUTb. [4nAa 3Toro Heobxoammo nposecTtn 5-10 unknoB 3apag —
pa3pag. MNpuyem 3apag QOMKEH OCYLECTBAATbCA OUYeHb ManbiM Tokom (06e ctynenm 0,01C), a pa3pag 6onbwum (0,2-0,5C). Takon 3apag Oyaet oyeHb
LNUTENbHBIM (He MeHee CyTOK), MO3TOMY HEOOXOAMMO Hannuyme NPOMbILLIIEHHON ceTh. A pa3pAg MOXKHO OCYLLeCTBUTb, oTKNtoums MAI ot cetn 220/230B, n
NOAKIOUMB K BbIXOAY UHBEPTOpPA Heobxoanmyto Harpy3Ky. Hanpumep, ans AKB 100 Au, ToK 3apsaga gomkeH 6biTb — 100 Au *0,01C=1A, Tok pa3psaa — 100 Ay
*0,3C=30A, T.e. Harpy3Ka pa3paga ana 12B MAI1 npumepHo - 12B*30A = 360 Br.
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Ytobbl AKB npocnyXunm gonro, »kenaTefibHo He pa3psaxKaTb UX Hke 20% - 30% ocTtaTouHom émKocTW. na 3Toro, B meHto MATT MOXKHO YCTaHOBUTb:

1) HanpsxxeHune pa3paga 11,5B (23B nnn 46B)

2) Ecnn 3apAag OT ceTu, TO BbICTaBAATb TOKW 3apAafa nepBon u BTopown ctyneHun He Bbiwe 0,1C 1 0,05C cOOTBETCTBEHHO U1 »KeNlaTe/ibHO BbICTaBUTb B MEHIO
anroput™m 3apsaga 3Crynernb[o3apsag nnm 4CtJo3ap/bydep. Ecnu 3apsag ot 6eH30reHepaTopa, TO TOKU 3apaaa NepBoli U BTOPOI CTYMEHN MOXKHO YBENMUNTD,
HO XOTA Obl pa3 B MecAL, yCTaHaBNMBATb TOKM 3apAaa nepBor 1 BTopow ctyneHu He Bbiwe 0,1C n 0,05C c po3apagom, utobbl 3apagnTtb AKB no makcrmymy.

3) He octaBnatb AKB pa3psaxeHHbIMK 6onee 20 yacos.
4) Mpwn KoHcepBayuum Ha 31My 3apagnTb AKB n cHATb Knemmbl. KucnotHble AKB, ana komneHcaunmn camopaspaga, noasapaxaTb Kaxkable 3 MecAaua, a rennesble

Kakgble 6 mecaues.

5) Vicnonb3oBaTb BHEWHUIN JaTunk Temnepatypbl (Haknentb Ha AKB) n BbicTaBuTb B MeHto Tun Bawero AKB «KucnoTHbin» unu «fenesbii 1 AGMy», unn
CaMOCTOATENbHO BbICTaBUTb HaNpsXKeHe OKOHYaHWA 3apsaga u 6ydepHoro 3apaga ana sawero tvna AKb (Npu ycnoBmmy, YTo aBTOMAaTUYECKU BblCTaB/IEHHbIE
napameTpbl He noaxoaAt v Bawwmm AKB).

BH/IMAHWE! B Xunbix nanm manonpoBeTprBaemMblX NOMeLLEeHMAX HeoOX0ANMO MCNOJb30BaTb «MOMHOCTbIO HEOOCNYKMBaeMbIe» aKKyMynATOpPbI -
BaXXHa NX repMeTUYHOCTb. B ocTanbHOM XxopoLwunii BbI6op - Manoobcny»KmBaemble akKyMynAaTOpPbI.

MATI C MACCMBOM U3 LLEJTOYHbIX AKB

PaboTa C WenoyHbIMIN akKyMynAaTopamu MHANBMAYabHa ANa pasHbix mogenei. Noatomy Heobxofamo Nogpo6bHO YnTaTh NapameTpbl 3apAaa KOHKPETHOTO
AKB 1 BbICTaBNATb ANA HEro CBOW NapameTpbl.
KoHkpeTHo npu paboTe ¢ AKb 5HK-12501-1l (cornacHO TexHMYeCcKoMy ONMCaHNIo K Hell) HeoOXOAUMO NPOor3BECTY criedytowne 4eNCTBUSA:

1. BBopg AKB 5HK-125T1-11l B pabouee coctoAHMe (T.K. WwenoyHble AKB noctaBnatoTca HE 3apakeHHbIMI).
3anuTb NEKTPONUT 1 BbIXXAATb BPeMA B COOTBETCTBUN C TEXHUYECKMM OMUCAHNEM K HEMY.
Hanee B MAI B pexx1Mme NporpammmnpoBaHuns BbIbpaThb:
"MapameTpbl AKB "
"Tun AKB "'#.KncnotHbin"
"CymmapEmkocTtbAKB"'0125A.uy = C"
"Tok 3apaga Hau "'0,25C 1= 31A"
"Tok 3apaga koHey"'0,25C |= 31A"
"UakbKoHeu3apsga"'Uak6_MAX=17,0B"
"Anroputm 3apaga"'#2CryneH 2-toka"

"Opyrre Onuyunn"
"MAX Bpemsa 3apaga"’' 144"
(T.e. BbIcTaBUTb eMKOCTb AKB, ToK 3apapaa 0,25C, makcumanbHoe Bpemsa 3apaga 144 n HanpsXeHre OKOHYaHuA 3apaga 17B.)
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Mocne okoHyYaHuA 3apaga AKB rotos K paboTe, Ho:

PekomeHayeTca npoBecTn napy UMKNOB 3apAaa, pa3pagus AKB Tokom 0,1C=12A, T.e. BKJTiountb MAI1 Ha reHepaumio Ha Harpy3ky nopsagka 100-150Bt
(namna HakanueaHuA), NpeaBapuTeNbHO BbICTaBUB
"leHepauna MAIN"

"Uak6BblKnleHepau', "Uak6_MIN=10,0B"

Korpa HanpsxeHue AKB gocturHet 10B, MATT otkntoumnt reHepaumio. Ecnn AKB paspagunca 6onee yem 3a 10-11y, To npor3BecTy nocneHow 3apaaky AKb
1 6onblue LMKIOB MOXHO He npoBoauTb -AKB B pabouem cocToaHMN.

2.ToToBble K paboTe akkyMynATopbl NoagKMounTb K MAI 1 B HaCTporKax BbICTaBUTb ClegyioLme napameTpbl
BbicTaBnsem:
"leHepauuna MAI"

"Uak6BblKknlenepau’, "Uak6_MIN=10,0B"

W ona 3apaga:

"NMapameTpbl AKB"
"Tun AKB "'#.KncnotHoin"
"CymmapEmkocTtbAKB"'0125A.u = C"
"Tok 3apaga Hau "'0,25C = 30A"
"Tok 3apaga koHeu"'0,25C |= 30A"
"UakbKoHel3apaaa','Uak6_MAX=15,0B"

"AnropuTtm 3apaaa’)'#3CryneHnbydepHbiin”
"UakblMoanepx3apsag’;'Uak6_BUF=14,3B"

"Opyrre Onuunn"
"MAX Bpemsa 3apaga"'074"

lMpumeuaHrue. Pexxum "lloddepxusatowezo 3apada” (6ygepHeili) no xenauto (6 mexnacnopme Ha AKb 5HK-125[1-11l oH pekomeHO08aH,).
HanpsaxeHue 0KOH4YaHUA 3apA0a 803MOXHO npudemcsa ygeau4dume 0o 15,3-15,5B umobel ysenudumes epems 3apaoa. OpueHmupom 00IKHO b6bime spems 6-74
3apada AKb ¢ nonHocmeto paspsaxeHHo20 cocmoaHuAa 10B.

63



BMS, MAN C MACCUBOM JIUTUN-UOHHbIX» AKB LIFEPO4 (JINTUIN-XKEJIE30-OOCDAT)

Mpu pabote ¢ nUTUN-MOHHBIMM AKB Heobxogumo K Kaxpon Auvenke AKB (HanpskeHue 3,2B) mogknioouaTtb crieuuvanbHble YCTPOWCTBA KOHTPONA U
BblpaBHMBaHMWA 3apaaa — BMS (Battery Manegement System).

CyLwyecTBytOT pasHble anroputMbl paboTbl BMS. Kak npaBuno, ecnu, npu 3apsaae, Hanps>keHne Ha ogHoM 13 Aveek maccusa AKB, 6onblue JonycTnmoro — Tok
3apAga ymeHbLiaeTca (Mnv 3apag npuocTtaHaBnneaetca) n BMS HaurHaeT BbipaBHMBaHME HaNpaXXeHWA 3Ton avenkin. Takxke BMS KOHTponuvpyeT HanpsaxeHne
Ha AYenKe 1 BblgaeT CUrHan Npu NOIHOM pa3pAAe UK nepesapage.

BMS xenatenbHo nogknoyathb K Nobbim Tnam AKB, B TOM uncne K KUCIOTHbIM, NPy 3TOM MO0 Ha Kaxayto Aveiiky (B Tex cnyyasx, korga AKb pasgeneHbl Ha
Avenkn) nnbo Ha 12B-1n AKB B criyyae ecnm 13 HUX NocriegoBaTenbHO Habupaetca 24B, 48B n T.a.

Ho ana nutnn-noHHbix AKB, nogkntoueHre BMS ob6a3atenbHo. T.K. AYENKN ANTUN-NOHHBIX AKB MOTyT CUNbHO OTNIMYATLCA NO EMKOCTU U COOTBETCTBEHHO B
KOHUe 3apAaga Win nNpuv NOSIHOM pa3pAfe, HanpaXeHWA Ha AdverKkax MOryT CUAbHO OTnn4yatbcA. [lpu 3TOM, ecnn Hanpsa)KeHue Ha AvYenke BblgeT 3a
MaKCMMasbHOeE, TO Yepe3 HekoTopoe BpemMa AKB B3ayloTCA 1 UCMOPTATCA, a HEKOTOPbIE TUMbl ANTUIA-MOHHBIX AKB MoryT faxe B3opBaTbcs. HaobopoT, npu
HaNPAKEHUN HUXKE MUHUMASIbHOTO AYerKa BbIXOAUT U3 CTPOA (MONHOCTbIO TepAET eMKOCTb). ¥Y3HaTb O TOM, YTO OfHA M3 AYEeeK BbllWwsa 3a AMana3oH No
nonHomy HanpskeHunto maccuba AKB (kotopoe kKoHTponupyeT MATT) HeBO3MOXHO.

Ona MAI pa3pabotaH BMS (C)mART, koTopbii cBA3biBaeTcA ¢ MAI no wwuHe I’C 1 ONTMManbHO C HUM B3aumogencrteyet. Kpome Ttoro, ana MAII
noaaepKMBaKTCA anropmntMbl ansa ctTopoHHux BMS (BMSI, BMSII, BMSII nisepcH., BMS RS232) KoTopble KOPOTKO OMMCaHbl HUXeE.

AJITOPUTM PABOTbI BMS ©MART

Mpexae Bcero Hy»Ho nogknounts BMS Kk MAT n mexgy cobon. ina storo y MAT (Bcex mogenen) ectb pasbeM (TenedoHHbINn) RJ-12 cnepeau ¢ Hagnucoto
«Tak6/BMS/MPPT»(B cTapbix mogensax ¢ Hagnucbto «MODEM») n gna mogenn DOMINATOR/TITANATOR Takoi e pa3bem c3agu Kopryca, C Hagnucbto «T
ak6/BMS». K aTomy e pasbemy nogkntovaetca u MPPT (cm. fanee).

Ana mopenn DOMINATOR/TITANATOR nyuwe nogkniouatb BMS K pasbemy csagm Kopnyca, T.K. TOCNegHnn umeet 6ydpepr3npoBaHHbIN 1 rajibBaHNYECKN
pa3BA3aHHbIN UMPPOBON BbIx0A. [JaTumk TemnepaTypbl MOXKHO NOACOeANHUTL B pa3beM crepeau, Ho T.K. Y BMS ecTb cBOI faTumK TemnepaTypbl, TO WUTATHbIN
Aatumk ot MAIT MOXKHO OCTaBUTb HenoAKYeHHbIM. Boobuie MATT cobupaeT nHpopmaumio oT BCex faTUMKOB TeMNepaTypbl, KOTOpPble K HEMY NMOAKJIOYEHbI,
3T0 MoryT 6biTb BMS, MPPT 1 WWTATHBIN AaTYNK M OPUEHTMPYETCA HA MaKCUMasIbHYO TeMnepaTypy.

BMS ©mART npencTtaBnaoT 13 cebs oTaebHble MPOHYMEePOBaHHbIE G/TOKM, MOAKMOYAEMbIE HA KaXkayl AYENKY U COeVHEHHblE MeXay CO60V efVHbIM
nHPopmMaLnoHHbIM Kabenem. Y BMS ecTb aBa ngeHTUYHbIX pasbema RJ-12. JTlobon 13 HUx MoxeT 6biTb BXOLOM APYroi, COOTBETCTBEHHO, Bbixogom. Bce BMS
coeanHATCA nocnegosatenibHO Apyr ¢ gpyrom 1 ¢ MATT. K MATT pekomeHayem nogkniovatb TOT BMS KoTopbii NOAKIoYeH K «-» Bcero maccmaa AKB.
Moppo6bHOoe NogKNtoYeHEe U HACTPOWKY CM. B OTAEIbHOM OnmncaHnm Ha BMS.

Y1066l MATT cmor paboTtaTtb ¢ BMS Heobxoanmo BblibpaTb B MEHIO:

«b/[n3.lreHep./BMS MPPT»-> «BMS / MPPT» nyHKT «<BMS (OmART»(unun «<BMS+MPPT ©)mART», ecnu B cocTaBe elue ncnonb3yetcst ¥ MPPT ©mART).

Hanee MAI aBToMaTnyeckn NoACTaBUT KonmyecTBo BMS 13 pacueta yeTbipe anemeHTa Ha 12B cuctemy, T.e. ana 24B cuctembl ncnonb3yetca socemb BMS, ana
48B cuctembl 16 1 Tak ganee. BoamoxHo (B moHutope MAPGui_.exe kHonkon “BMS N”) He3HauntenbHO n3MeHUTb Kon-Bo Aveek BMS. Hanpumep, nHorga
6biBaeT ynobHo BMecTo 16 Aueek BMS Ha 488 mogenb MAI noctaButb 15 Aveek. [Mpr 3TomM Hago nonpasBuTb Bce Noporn HanpsxeHuin AKB.

Anroputm B3anmogeiicteus MAIM ¢ BMS ©mART aHanormueH anroputMmy afia CTOPOHHMUX BMS (cm. oTaenbHoe onucaHve), Ho 06nagaeT Tem NperiMyLLecTBOM,

yto y MAI ecTb nHbopmauus o Kaxaon avelike AKb 1 OH onTUMM3MpPYeT anroputm 3apaaa, B pesynbraTte 3apag 6atapen NponcxoguT 3a 6onee KOPOTKOe BpeMms.
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CyTb anropntma B TOM, YTO BO BPEMA reHepaLuu, Kak To/ibKO HanpsXeHue Ha OJHOM 13 AYeeK CHU3NTCA Hke =
MMHUMaNbHOTO KpUTUYeCcKoro ypoBHs, MATT neperifer Ha oTpaboTKy pexuma MosHOro paspaga, T.e. yepes IS
MUHYTY OTK/IOUNUT reHepauunio, B MOMHOW aHanornm Kak 6yato paspaguncsa Becb MaccuB. B cnydyae 3apspa, no §
Mepe TOro KaK HamnpsXeHue AYerkn OyaeT NOAXOAUTb K BEPXHEMY YPOBHIO HAUHYT BKJOYATbCA
BblpaBHMBalLMeE pe3ncTopbl. TOK Yepes pe3ncTopbl OyaeT TeM CUbHER, YeM 60sbLLE OTKITOHEHME HAMPAXKEHNA
AYENKIN OT HANPSAXKEHUA AYENKIN C MUHMMANbHbIM HanpsaXeHneM. Kak ToNbKo ofiHa 13 AYeeK JOCTUIHET BEPXHETO * o , 2
ypoBHs, MAI HauHeT CHMXaTb TOK 3apAga. B pe3ynbrate, Kak TONIbKO HanpsXKeHre Ha BCEX AYeNKax JOCTUTHET g e
BEPXHErO YPOBHSA, HO He 6onee ueM 4y, 3apsAg 3aKOHUUTCA.

lpumeyarue: MAI makxxe noddepxusaem ynpasseHue om cmopoHHUX BMS no oOHomy uniu 08ym Cyxum KoHmakmam usau 4epe3 RS232 no omkpsimomy
npomokosy (M. omoesibHoe onucaHue Ha N0O00ePKKY CMOpPOHHUX BMS).

BHNMAHVIE! CoBmecTHas pa6ora MAIN, BMS ©OMUKPOAPT (B cnyuae ucnonb3oBaHua LiFePO, akkyMmynsaTopoB) 1 CTOPOHHUX CONTHEYHbIX
A KOHTPOJ//IepoB 3anpelleHa, B BUAy HeBO3MOXHOCTN OrpaHNYNTb TOK 3apafa nocneaHero. cknioueHnem ABNAIOTCA TaKne CTOPOHHUE
CONHeYHble KOHTpOJ/iepbl, KOTOpble AOMNYCKalT ynpaB/iieHWe WIN ecin eCcTb BO3MOXHOCTb npepBaTb TOK 3apApa KOHTponanepa
AOMOJIHNTENIbHbIM YCTPONCTBOM. B 3TOM cnyyae ynpaBnaTb TaKUM KOHTPOJIJIEPOM WN NpepbiBaTb ero ToK MoXeT Tonbko mogenb MAI
DOMINATOR/TITANATOR. (4epe3s pononHutenbHoe pesne, HO He HanNpAMYIO (B cly4yae nNpepbiBaHUA TOKa) T.K. 3TN pesie paccumTaHbl AnA
pa6oTbl N0 NOCTOAHHOMY TOKY A0 16A 1 Nnpn HanpseHun ao 24B).
Kpome Toro ans LiFePO4 akkymynsaTopoB 3apApa Npu oTpuLaTesbHbIX TeMNepaTypax octaHaBnuBaeTtcs. U HanpsikeHne 6ydepHoro 3apsaga
He CHMXKaeTcA yepes CYTKM KaK B ciyyae KucnotHbix AKB.

KOHTPOJIIEPbI 3APAOA OT COJTHEYHbIX BATAPE MPPT K3C

MPPT (Maximum Power Point Tracking) — KOHTponnep conHeyHbix 6aTtapeirt C MNOMCKOM TOUYKU MAKCMMAsIbHOM MOLHOCTW. Ha cerogHAWHWIN aeHb obblyHble
KOHTponnepbl (Tak Ha3biBaemble LLIVIM-KoHTponnepbl) conHeuHbix 6atapelt yxoaaT B ctoputo, T.K. KM MPPT KOHTPONNepoB 3HaUMTENbHO BbiLLE.

AHanornuyHo BMS, MATT noagaep»mBa€eT AABa anroputma — ana CTopoHHMX MPPT conHeyuHbIX KOHTponnepoB (1 BoooLLe Nobbix CONHEYHbIX KOHTposnepoB) 1 ana MPPT
CONHeYHbIX KoHTposnepoB ©MART (npounssoactea komnaHmm OO0 «MUKPOAPT MPO»), ¢ HazBaHuem K3C, kotopbii cBA3aH ¢ MAT no wuHe I°C 1 ONTUMaNbHO C HUM
B3anmogencTayeT. Hekotopble mogenu K3C nopaepmBatoT paboTy C BeTporeHepaTopoM (MeHAETCA NPOLUMBKa B KOHTponnepe 1 gobasnaetca bnok N°2 ¢ TOH-mn).

Ana mopenn DOMINATOR (a Tak-xe mogenu HYBRID c Tpex-pa3Hoii onumen), rae ectb 6ydeprsnpoBaHHbiv Bbixod 12C, BO3MOXKHO nogkoumnts o 9 MPPT.
J1nsi OCTanbHbIX MOAENEN MOXKHO NoaKkmiounTb A0 4-x MPPT (ecnmn ectb BMS Microart - He 6onee 3).

AJITOPUTM PABOTblI MPPT KOHTPOJIJTIEPA K3C

Mpexnae Bcero, OTMETUM, UTO BbinyckaeTca 3 moandukaumm koHTponnepos KIC:
1. K3C DOMINATOR 200 B 100 Annn 250 B 60 A

2.K3CPRO 200B 60 A

3. K3C 100 B 20 A (3Ta MnagLwwasa Mofenb He UMeeT BO3MOXXHOCTb cBA3n ¢ MATT).

BHNMAHWVIE! Heo6xoamMmo OTMETUTb, UTO 3a3eMIATb HW MJIKOCOBOW, H MUHYCOBOW BbIBOA OT COSTHEYHbIX MaHeNen Henb3s.

[nA 3aWmThbl OT HABOZOK OT MOJTHUIA, HEOOXOAUMO 1 O6LLMIA NIFOCOBOW BbIBOA 1 OOLLMIA MHYCOBOW BbIBOJ, COSTHEYHbIX NMaHENen
/ f \ (KOTopble MAYT K COMHEUHOMY KOHTPONNepy), COeAUHATb C 3a3emneHvem uepe3 Y3WUM-bl. OTa pekomeHAaums He

pacnpoCTpaHAETCA B Cllyyae NOAKIIYEHNA K TENIEKOMMYHUKALIMIOHHOMY 060pYA0BaHMNIO, KOTOPOE CaMO 3a3€MJIEHO Ha «+» UM

«— » aKKYMYJIATOPOB. B 3TOM criyyae 3a3eMnaTtb «+» Unm «— » conHeuHbix naHenen HEJTb3A paxke uepes Y3UI, T.K. 3T0 MOXeT

MPUBECTUN K KOPOTKOMY 3aMblKaHWio U Bbixogy 13 ctposa K3C n apyroro obopynoBaHus.
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Heobxoanmo nogkniountb KIC K MATL. na storo y MAI (Bcex mogenen) eCcTb pa3beM NoaKNoueHna AOMONHUTENbHbIX YCTPONCTB (TenedoHHbin) RJ-12
cnepenun ¢ Hagnucbio «Tak6/BMS/MPPT» (B cTapbix mogensx ¢ Hagnucbio «<MODEM») n gnsa mogenvn MATT DOMINATOR/TITANATOR Takoi »e pa3bemM C3aau
Kopnyca, C Haanncbio «Tak6/BMS». K aTomy e pazbemy nogkntovaetca n BMS.

Ona mogenn MAI DOMINATOR/TITANATOR npepgnoututenbHen nogkniouyatb K3C K pasbemMy c3agm Kopnyca, T.K. NOCNeHUN wumeeT
6ydepr3npoBaHHbIN 1 ranbBaHNYECKN pPa3BA3aHHbIN LMPOBOI BXOA/BbIXOA. JaTunk TemnepaTypbl MOXXHO NOACOEAMHUTL B pa3bem crnepeam. Ho T.K. y K3C
eCTb CBOM JaTunK TeMnepaTypbl, TO WTATHbIN faTtymnk oT MATT MOXKHO OCTaBUTb HeMoAKNoYeHHbIM. Boobue MATT cobupaet nHpopmaLmio OT BCcex 4aTUNKOB
TemnepaTtypbl, KOTOpble K HeMy NOAKIOYEHbl, 3TO MOTyT 6biTb BMS, K3C 1 WTaTHbIN AaTUMK 1 OPUEHTMPYETCA Ha MAaKCMMalibHOE 3HayYeHue.

Y K3C, Takxe Kak y BMS, umeeTca Ba ognHaKoBbix pazbemMa RJ-12 — «X1» n «X2», Bce K9C koTopble 6yayT nogkntoueHbl K MAT onHbl 6bITb BEAOMbBIMU, A5
3TOro Heob6xommo B MeHto K3C ycTaHOBUTb COOTBETCTBYIOLWUIN pexmnm cBa3un ¢ MAT, a TakXKe NpaBuiIbHO YCTaHOBUTb aun-nepekntoyatenu Ha K3C. Ecnn K3C
6onblie ogHoro, To Heobxoaumo B MeHo KOC ycTaHOBUTb agpeca yCTponcTs, nogpobHee cm. onucaHme K K3C.

Ona coeanHeHna MAT n K3C HeobxoanMo coeanHUTb o601 13 pasbemoB RJ-12 («X1» unn «X2») Ha K3C ¢ pazbemom «Tak6/BMS» Ha MAT. ina coeanHeHusA
Heckonbknx K3C ¢ MATT, no aHanorum ¢ BMS, ognH pasbem RJ-12 Ha K3C coepguHaem ¢ MATT, a gpyron co cnegytowmnm K3C n 1.4.

Ecnn ncnonb3yetca ewe n BMS, To K3C nogknioyaetca K nocnegHemy csobogHomy paszbemy BMS mnu Haobopot, BMS nogkniouaetca K nocnegHemy
cBobogHoMy pasbemy KIC.

YTt06bl 3apaboTtana cBazb mexay MAI n K3C Heobxoanmo ycTaHoBUTb B MeHto MATT:

«b/Qun3.feHep./BMS MPPT» -> «BMS / MPPT» nyHKT «MPPT (C)mART» (nnn «cBMS+MPPT (C)mART», ecnu B cocTtaBe ewe ncnonb3yetca n BMS (C)mART), panee
Heobxoanmo yctaHoBUTb «b/n3s.lfeHep./BMS MPPT» -> «Kon-Bologkn.MPPT» — KonvMuyecTBO NOAKMIOYEHHbIX NapannenbHbix MPPT.

Kaxabin n3 napannensbHbix MPPT goneH 6biTb MOAKMIOYEHHBIM K pa3HbiM MacCiBaM COTHEYHbIX MaHenen 1 Bce BMecTe K ogHomy Maccuy AKB.

lMpumeuarue. HayuHasa ¢ sepcuu npowusku KIC 4.1 Kaxoblli KOHMpPOiep KOHMpPOoJUpyem memnepamypy moJsibKo c80e20 0amyukd, NO3MoMy O0amyuK
memnepamypsl Heo6x00uMo nodkro4ame k AKb om kaxoozo napannensHoz2o K3C.

Mpu pa6ote MAI coemecTHo ¢ KIC (oHMN coegunHeHbl Kabenem ana ceasn no 1°C):

1. MAT Kak Begywmin ynpasnaeT pexumamu pabotbl MPPT n noactaBnaeT HanpaXeHWUA OKOHYaHWA 3apAaga, OypepHble HaNPAXKeHWA U TOKU, KOTopble
yctaHoneHbl B MAT.

2. MAT cobupaeT nHdpopmauuio o Tokax Bcex KIC 1 B pexnme 3apaga orpaHmumMBaeT (Unm gaxe obHynaeT) Co6CTBEHHbIV TOK 3apAfaa, eCniv eCTb TOK 3apaga
ot K3C.

3. B 3KO pexunmax MAI gaeT KoMaHAy Ha n3MeHeHune Toka oT K9C B 3aBUCMMOCTU OT NOAK/IOYEHHON Harpy3Kn. Kpome Toro, obecneumBaeT HYXKHbI PeXUM
paboTtbl KOC B cootBeTcTBMM € DKO pexkumamu.

HEKOTOPbIX APYTUX YCJIOBUAX BELOMbIA BOCCTAaHABMMBAET CBOW NapamMeTpbl, No3ToMy Bce HacTporiku KOC (Tun AKB, HanpsikeHusa AKB, Toku 3apsaga v

f BHMMAHWE! Korga K3C Befombin, HeKoTOpble napameTpbl nogmeHsoTca segywmm MAT (unn sBegywum K3C). Ho B cnyyae notepum cBA3u v npum
T.A.) y Bcex napannenbHbix KIC gonHbl 6bITb BbICTaBeHbl O4MHAKOBO, HEOOXOAMMO He MonaratbCA Ha YCTaHOBKW BeAyLLero.

KHonkol “3apag” MoXKHO NpuHyAuTeNnbHO 3anyckatb KOC B pexnm 3apaga, Hanpumep, Ana TeCTupoBaHua paboTbl.
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Bo Bpems rposbl, ecnv MonHMA yaaput 65m3ko (Hanpumep, B 100 M OT 3NeKTPONpoBOAKN), U, ecnuv K Bbixogy MATT nogkntoueHbl
ANVHHbIe NPOBOAA, Hanpumep, NPoBoAKa BCEro OMa, TO B 3TUX NPOBOAAX BO3HUKHET BbICOKOBOSIbTHAA HaBoAaKa. OHa moxeT
NpuBeCTM K Nopye yCTPONCTB, NPUYEM, faxe ecnvu uHBepTop BblKntoueH (npu ycnosumn, 4to K ero Bbixogy NpucoeanHeHbl
ANVIHHbIE NPOBOAA).

KoHeuHo, Tak 611M3KO MOMHMA NonajaeT BeCbMa pPefKko, Hanpumep, pa3 B 2 — 4 roga (HO MHOroe 3aBUCUT OT KOHKPETHOrO
MecTa). YTobbl NCKNIOUMTL NOAO06HbIE CUTYaLMK, NPEAJIaraloTcA K MpoAake cneuunasnbHble YCTPONCTBa rpo3o3awuTbl (Y3UI -
YCTPOWCTBO 3alUTbl OT UMMYNbCHbIX MepeHanpsXeHNn, HaBOJOK OT MOMHUM - CM. 3. MarasuH camta www.invertor.ru),
KOTOpble YCTaHaBANBAKOTCA B dNeKTpoLUunTe.

B cnyuae, ecnuv anekTpryecTBa HeT BOOOLLE, 1 HET CAeNAaHHOMO MO BCEM NPaBUJIaM 3a3eMJIEHUSA, MOXHO B3ATb MeTa/INYeCKnin
WTbipb (Hanpumep, OUUHKOBaHHYyl0 Tpyby AvameTpom 3/4’, anuHowm 2Mm), 3abutb ero B 3emnio Ha rmybuny 1,5 - 1,8m n
MPVBMHTUTL K HEMY [1Ba MPOBOAA CeUYeHVeM He MeHee 1,5 MM, APYrIMM KOHLAMI COeAMHEHHble C KoHTakTamm MATI (c
KOHTAKTOM «3eMJ1fl» U C KOHTAKTOM BXO[ HYNA (BXO4 HerTpanu), T.e. Aenaetca 3azemneHuve v 3aHyneHue MATI).

Tonbko MpWY HaNMuUM 3a3eMNEeHMA U 3aHyNeHWd, 3aluTa OT BbICOKOBOJIbTHbIX HAaBOAOK, Bbl3BaHHbIX MONHMAMM, Oyget
paboTaTb. He nomeluaet Takxke 1 Y3M (YCTPOMCTBO 3aLmTbl MHOFOGYHKLNOHANbHOE, CTaBuTb nocne Y3UM).

3a3zemneHune n 3aHyneHne nHeeptopa MAI cywecTBEHHO YMEHbLUUT PUCK ero NopuK M3-3a rpo3bl, @ TakXKe BKIIIOYEHHOMO B
LOMaLLHIO CeTb 3N1eKTPoobopynoBaHMA.

Ecnm cnctema octaBnsaetca 6e3 paboTbl Hagonro (Hanpumep, cesoHHaA paboTta Ha gaue), To nocne 3apaga AKB, nyuwe
NoJIHOCTbIO oTKMoUUTb MATT oT «+» AKB, a Tak»ke OT NPOBOAKM B JOMe (BO 136eXKaHWe HaBOAOK Ha AJIMHHbIe npoBoaa 220/230
B B ome OT 6n1m13KO yaapuBLLE MOJTHAW, KOTOPble MOTYT NprBeCTM K nopye n BblKnioueHHoro MAT, HO NOAKMIOYEHHOTO K

3TUM NPOBOAAM).
_
Al

OunbTp-yanuHuTenb, Hanpumep, Sven Platinum Pro (Hgekc Pro o6blYHO yKa3blBaeT Ha TO, UTO B
cocTaBe GpunbTPa UCNONb3yeTcA KaTyLlKa MHAYKTUBHOCTM) pekoMeHayeTcA cTaBuTb nocne MAT, ecnn
w NCMOMb3YITCA HArpy3kM TUMA HACOCOB, XOSIOAWIbHMKOB, SNEKTPOUHCTPYMeHTa (6onrapku,
TpUMMepbl) 1 T.4. TakKe 3TOT GUNIbTP peKomeHAYyeTCA CTaBUTb Ha BXOAE MHBEPTOPA, eC/IN B KauecTBe
BHELHeN CeTU ucnonb3yetca GeH3oreHepaTop WM CeTb B BalUEM PErvoHe MJIOXOro KayecTsa.
Mopo6Hble GbITOBble GUNLTPLI-YANMHUTENN, PacCUMTaHbl Ha Harpy3Ky He 6onee 2kBT. Ecnm y Bac
- Harpy3ka NpeBblLIAeT 3TO 3HaYeHNe, TO MOXHO Pa3fenuTb Harpy3Ky Ha HECKONbKO GpUIbTPOB 1K
1 nprobpect B Cneunann3MpoBaHHbIX MarasvHax YCTPOMCTBO 3aluTbl nog Ha3BaHuem QOunbTpbl
nopasneHna IMIT (anekTpomarHuTHbix nomex). Hanpumep, DL-50D3 ceteBol ¢unbTp nogasneHus
OMI (cm. an. mara3uH canta www.invertor.ru). [JaHHble GunbTpbl HET HEO6XOAMMOCTIN YCTaHABNNBATD,
B CJlyyae ecnv 3aKasbiBanu JOYCTaHOBKY GuUbTpa Hallero npon3BoACTBa B MHBEPTOP.
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OBECIEYEHME BECTEPESOMHOTO MUTAHYA OTOMUTENIHOTO KOTA

CyLecTByIOT pa3fiMuHble KOHCTPYKLMKN KOTIOB. HeKoTopble, Hanpumep, ¢ aTmochepHol ropenkon. Kpome npasunbHOro npucoeanHeHna easbl Kotna K gase
CeTV N HEWTPANK K HEWTpane CceTu, OHN TPebytoT AnA cBoer paboTbl 0653aTeNIbHOrO COXPAHEHNA COEAUHEHUA C HENTPANbIO CETU U MPY aBTOHOMHOW paboTe oT
MATI. MNpwn 3Tom genaTb Takoe coeAuHeHWe OTAeNbHbIM MpoBoaoM, «B obxom» MAI, 3AMPELWAETCA. Ecnn MAI manomowHon mogudukaummn (oo 2 KBt
BK/IIOUMTENBHO) M OH He MMeeT C3aAu Pa3BOAOYHON KOpobOKK, ObiBaeT Heobxoaumo, nepeBepHyTb Ha 180 rpap. wTencenb B CceTeBOW po3eTke (y LiHypa
nogkntoyeHua MAT k cetn 220/230B) n/nnu cOOTBETCTBEHHO y Camoro KoTta. [leno B Tom, UTo nepeknoyaowunn snemeHT BHyTpu MATT pa3pbiBaeT ogvH ceTeBow
nposofa 13 AByx. Hago noaknounTb WTencenb BXOAHOMO WHYpPa TaK, YTobbl pa3pbiBanach Lenb MMeHHO $a30BOro nposoga. Torga coegnHeHne ¢ NPOBOAOM
HenTpanu ceTy OCTaHeTCA 1 B TOM Cly4ae, Koraa B ceTu byaeT otcyTcTBoBaTbh 220/230B.

[na npoBepKkM HeOOXOAMMO OTCOEAUHUTb TONbKO $a30BbIi MPOBOA, UYTO MOXHO chenatb, BblKnioums ero 3awmTHbIM aBTOMaTOM. Haiit HyneBon (He
pa3pblBaOLWMIACA, CKBO3HOM) NpoBog HenTpanu B MAT MOXHO 1 TeCTepoM, NPO3BOHUB KOHTaKTbl MeXAY ero BXOAHbIM LwTencenem 1 BbixogHou poseTtkon (MATT
HW K CETW, HN K aKKyMyNATOpaMm, Npu 3TOM He MOAKIYaTb) AN NOAKIIYMTb NO HAAMUCAM, eC/i TakoBble UMeTCA . IMEeHHO 3TOT KOHTAKT 1 JOMXKeH ObiTb
NOAKNIOUEH K Hynto ceTn. CKBO3HbIM TaK »e ABMAETCA NMPOBOJA 3alUTHOrO 3a3eMieHnA (TPeTUin, OTKPbLITbIN KOHTaKT po3eTku). BHyTpyu MAI oH He nmeeT
coepuHeHun. Ero nogkntoueHne He ABNAeTCA 06A3aTeNIbHbIM - BCE 3aBUCUT OT KOHKPETHOMO KOT/a.

Ans npaBunbHo pa6otbl MAI ¢ KOTIOM HeEO6XOAMMO NPOBEPUTD:

YeTkoe coeguHeHe - HeNTpanb K HenTpanu, dpasa K dpase.

MHoruve Kotnbl TpebyoT Hepa3pbiBHOCTM COeAMHEHMA C HEWTPanbio CeTn 1 Npu nepexoge Ha paboty ot MAIL. OTcioga cnefyert, YTo Npu NpoOBepKe
pabotocnocobHocTn Kotna oT MAI - 3anpeleHO BblAEPriBaTb CETEBOWN Kabenb MHBepTOpa OT ceTw. MNpoBepATb Heobxoammo, oTknouaa TOJIbKO oguH

®A30BbIN nposoa (HanpuMep, NPeAoXpPaHNTeNb-aBTOMAT B LUTKE), COXPaHASA COeMHEHMe No NPoBOAY HeNTPasnu.

HekoTopble KOT/bl TPebYIOT NOAKIOYEHNA 3EMIIN.

[MpaBunbHO HE lNpaBunbHO
__-_\maaa ] dasza o i C14 ®dasa
Hone Horik e i Hone
3emna A Semns 1 l 3emna
Bxoa | 1 Bxon | |
MAT KoTten MAT KoTten
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PABOTA MAIN C CETEBbIMW NHBEPTOPAMMU

OcHoBHOM
Maccus
CONHEYHbIX
naHeneun .
WHBepTop CeTeBon
MAT SINE PRO UHBEpPTOP
HYBRID/DOMINATOR/
TITANATOR
CETb Bbixog 220B
220 B _] Bxon 2208
! KoHTponnep . _
I conHeyHbIN
| S .r -
Hepe3ep->lmpyeMaﬂ I Pe3epB;;yemaﬂ
AKKYMYNATO
Harpyska ymy P Harpyska

OnuuoHanbHas HebonbLias
CONnHeYyHas naHenb, ANs
noasapsiaa U BOCCTAHOBNEHUS
aKKyMynsiTOpoB

3ameuaHune. B pa3HbIx CcTpaHax MCMONb3ylOTCA pasHble CTaHZapPTbl YNpPaBieHNA 4acTOTON CeTeBOro
nHBeptopa. Crangapt 50Mu-52u, Hanpumep, nogaep»meaeT Poccna n Hosaa 3enaHguma. Noatomy, npu
HaCTpOWKe BalLero ceTeBOro MHBepPTOpa, BBeAMUTe TaKyto CTpaHy, KOTopas NoaaepKMBaeT 3TOT CTaHZAapT.
Tak, Hanpumep, NONYNAPHBIN CeETEBON NHBEPTOP Sofar MMeeT B HacTpoliKax BbIOOp CTpaHbl, HO Poccus
noKa He gob6aBneHa, HO, Kak NpaBuno, cyulectsyet ctpaHa New Zealand nog kogom 27. B Tex cnyyasx,
KOrfja 1 3TOW CTPaHbl HET, BCe PaBHO MOXHO BBECTU KOZ 27, 1 OH cpaboTaeT.

OCOBEHHOCTV NOAKNKYEHMA U HAYANA
PABOTbI C CETEBbIM MUHBEPTOPOM.

PaboTa ¢ ceteBbiMM MHBepTOpPamMu (Kak u ¢ MPPT)
NMeeT ABa peXxmnma - ctaHgapTHble JKO pexxmmbl.
Yr0 661 0anH 13 IKO pexxknmoBs NpaBusibHO paboTan c
CeTeBbIM VHBEPTOPOM HY>KHO BKJIIOUUTb ONUMIO
“Ynpas. CeteBbiM WHBepTOpOoM” B MoOHUTOpE
MAPGui. JoctynHo fBe onuuu - 6e3 ynpaBneHus
yactotom “Grid” n ¢ ynpaBneHvem yactoton go 520y
“Grid52Hz"

OTnnume 3TMX ONuUMIA BO3HUKAET TOMbKO B peXxnme
reHepauuu B TOM YACiie U NMPUHYAUTENbHOW reHepa-
LK, T.K. B 3TOM peXxnme ceTeBMK Bcerfa 3apaxaet AKD.
B nepsBom cnyyae nonb3oBatenb cam JOMXKeH Nno3a-
60TMTCA 06 OTKNIOYEHNN CETEBOrO MHBEPTOPa Npw
npesblleHN HanpsaxeHna Ha AKB (Hanpumep,
ncnonb3ya gononHutenbHole pene MAI). NHaue B
pexunme reHepaumn (gaxke ecnnm UCNONb3yeTcA
nofKayka Ho nponana ceTb 220B8) MOXET BO3HMKHYTb
puck nepesapaga AKB !l

Bo BTopom cnyuae MAT1, nyTem NoBbIWEHNA YacTOTbl
reHepauuu, CHUXKaeT TOK CeTeBUKa YMeHbluasa TOK
3apApa Tak, utobbl HanpsaxeHne AKB nubo Haxoaw-
NOCb OKOMO BydEepPHOro U He NPEBbLILLIANIO HANPSPKEHVE
OKOHYaHWA 3apAaa B UTyyae MosHOM 3apaaKuy OT ceTeBUKa.
MNpn >TOM ceTeBOM WHBEPTOP [AOMKEH WMETb
BO3MOXHOCTb OrpaHMYeHnA ToKa Npu U3MEHEeHU
yactoTbl 2208 ot 50y o 52lu. Kak npaBwnno, Takomn
onumenn obnagalT BCE COBPEMEHHblE CETEBble
NHBEPTOPDI.

BHUMAHMUE!!! Echn Baw ceTeBON MHBEPTOP He
nmMeeT BO3MOXHOCTW YynpaBfieHUA Mo Yacrore
UM Bbl He MOXKeTe cAenaTb BHellHee OTKIlo4e-
HUe ceTeBMKa NpV MpeBbllleHNN HanpsKeHus
AKB TO Takon ceTeBO MHBEPTOP NoAKAUYaTb K

MAI Henb3Aa!l!
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MpumeyaHmne. Bo3MOXHOCMb NOOK/IOYEHUA CemeBblX UHBEPMOPO8, He UMEIWUX pe2ysIupoBKy NO HYAacmome, MOXHO peasu3o8dme nymem UCNOJs1b308aHUSA
8CMpPOeHHbIX 00NOJIHUMESTbHbIX pesie, OOHO U3 KOMOPbIX MOXHO 3anpo2paMMupo8ams HA (hU3UYECKOE OMKJ/IIOYEHUE Cemesozo UH8epmopd npu npesbiueHuu
HanpsxeHusA Ha AKb 8biwie 0onycmumoezo.

OBLUMW MPUHLIN PABOTbl UHBEPTOPA MAI C CETEBbIM MIHBEPTOPOM.

B cnyuae nogknioueHna ceTeBoro nHBepTopa Ha Bbixod MAT, nocnegHunii 6yaet ABNATHCA ONMOPHbBIM MCTOYHMKOM HaNPs»KeHNA 41A CETEBOro MHBEPTOPa B TOM Uncie
npv nponagaHuu cetn 220 B.

Pa6oma 6e3 cemu 2208 unu e pexxume npuHyoumesibHoli 2eHepayuu.

Ecnn MAT otkntoueH ot cet 220B nnun oHa BpeMeHHO nponana, a Takxe korga MATT HaxoguTca B pexkume NpUHYAUTENbHOW reHepaLu, To NPy HAMYNN U3MNLLKOB
SHepruv OT CONHEYHbIX NaHene (T.e. e MOLHOCTb OT NaHenen NpeBbiLaeT Harpy3ky), MAI 6yaet HanpasnaTb ux B AKB, 3apskas ero.

Korga akkyMynaTopbl OKaXKyTCA MOMIHOCTbIO 3apPSXKEHHBIMM U HanpskeHne npeBbicuT 6ydepHoe (B 3aBUCUMOCTN OT cTagum paboTtbl anropmtma) MAT HauHeT

yNpaBnATb YacTOTOM AN1A CHUKEHWA BbIPabOTKM SHeprum CceteBbIM MHBEPTOPOM. B COOTBETCTBMM C 3anOXEHHbIMW B CETEBOW WUHBEPTOP BO3MOXKHOCTAMM, 3TO
[AOCTUrAeTCA N3MEHEHMEM YaCTOTbl BbIXOAHOMO HanpskeHua 220B 8 MAT ot 500y go 52 'y (n nocnegytowem Bo3spaTtom K 50 I, korga Hanps»keHne Ha AKB cHoBa
ynageér). TakxKe n3MeHeHre YacToTbl MOXKET NPOVCXOANTb, eCNN TOK 3apaga B AKD 6yaeT npeBbilwaTb 4OMYCTUMbBIN UK MO NeperpeBy CUMOBbIX S/IEMEHTOB.

Pa6boma c cemoio 220a.

Mpn nogkntoueHHon cetn 220B ceTeBOM MHBEPTOP MCMONb3yeT Kak onopy ceTb 220B 1 Bce m3NMWKK (T.e. KOrga MOLWHOCTb OT MaHenen npeBblllaeT HarpysKy)
Hanpas/iAeT B «NPoAaxy» B ceTb 220B.

Ecnun «<npogaxy» Heo6xoayMo 3anpeTrTb, HaNPUMEP, Balll CYETUMK HE MOAAEPKMBAET TAKOWN PEXKIMM UM 3TO BaM HEBbLIFOAHO, @ TaKXKe eC/IN HET COOTBETCTBYIOLLErO
pa3peLueHus, To HeobxoaMMO BblibpaTb ceTeBON MHBEPTOP C PyHKLMEN 3anpeTa Npoaaxu B ceTb 220B. Takne mogenu, Kak NpaBuio, OCHALLAITCA JOMNONHUTENbHBIM
[ATYMKOM TOKa, MO0 KOTOPOMY PErmcTprpYHoTCA OTpULATeSbHbIN TOK B ceTb 220B 1 naet orpaHmyeHe BbipabaTbiBaeMoro Toka. B Takom ciyyae, Kak TONbKO sHeprim
OT CEeTeBOro MHBEPTOpPa He XBaTaeT, U oT ceTn 220B HaumHaeT maTy Tok B Harpysky, MAIT HaumHaeT nogkauky, otompasa sHepruto ot AKB. 3To npoucxoauT B
cooTBeTcTBUM € DKO-anropntmMom, Ytobbl MUHUMIM3NPOBATL NOTPebneHne ot ceTr 220B. A Npy BO3HNKHOBEHWM OTpuMLaTeNbHbIX TOKOB MATT yTUnn3mpyeT NLLHIo0
SHepruo OT CEeTEBOro MHBEPTOPA, BKIIOYaAA 3apAa.

AHanornyHo npuHygutenbHou reHepauun ana mogenu MAT TITANATOR MOXHO HacTpOUTb AOMONHUTENbHbIE pene Ha PaboTy Mo U30ObITKY.

Kak TonbKo BO3HUKAET YC/IOBME, MPU KOTOPOM Haflo OFPaHMYNTb BblPaboTKY (T.e. aeT oTpuLaTenbHbIN TOK B ceTb 220B npy MakcmanbHOM TOKe 3apaga), TO B 3TOM
CNyyae yepes 3afepkky 6yayT nocnefoBaTenbHO cpabaTbiBaTb AONONHUTENbHbIE pene. PaboTa No u3bbITKy MCNonb3yeTcs, YToObl MOAKOUUTD AOMONHUTENbHYO
Harpy3ky (Hanpumep, TeHbl ANA HarpeBa BOAbI) 1 PaCXofoBaTb U30bITKM SNEKTPUYECTBa OT CETEBOIO MHBEPTOPA.

Hao60poT, Kak TONbKO TOK OT ceT 2208 CTAHOBUTCA MOSIOXKMTESbHBIM, TO JOMOSHUTENbHBIE Pefie HAUHYT NOCe0BaTENbHO OTK/OYATb AOMONHUTENbHYO Harpy3Ky
(uepes 3apepxKy).

ONMUCAHUE AJTTOPUTMA PEXKUMOB PABOTbI MAIN C CETEBbIM MUHBEPTOPOM.

1) Pexxum “npopgaxxn” - BbiknioueH gna cereBoro MHBepTopa.

Ecnu Bbl ncnonb3yeTe ceTeBuK, 4TOObI B TOM UMcCne NpofdaBaTh B ceTb 220B TO HET HEOOXOAMMOCTM BKJIIOUaTb pexuM npogaxu B MATT T.K. ceTeBUK 310 ByaeT fenatb
aBTOMaTMyeckn. Ecnn Bbl He xOTUTe NpoAaBaTb, @ TOMbKO MCMONb30BaTb SHEPrU0 CeTeBUKA AnA Harpy3ok 1 3apaga AKB To Heobxoaumo BbibpaTb CeTeBUMK C
6noKMPOBKOM Npofaxu (06bIYHO, NOCPeACTBOM AONONHUTENBHOIO AaTUMKa TOKa KOTOPbI NogcoeanHaeTca Ha $asy ceTeBoro nposoga 220B).

T.e. aina paboTbl ceTeBMKa 1 B NPOAAXKE UK NPOCTO B nogkauvke B MAI Heo6xoamMmMo BbIGpaTb PEXKUM NOAKAUKN.
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[{)] Pexxum nogkauku.

DTOT PEXNM MOXKHO MCMONb30BaThb U eC/In JOMYCKaeTcAa Npofaka B ceTb 220B OT ceTeBMKa M 63 Npodaxu ecniv B CETEBOM VMHBEPTOPE NMPEeAyCMOTPEH PEXIM
6noKMpPOBKM Npogaxu (06bIMHO, NOCPEACTBOM AOMOSTHUTENILHOO AaTUMKa TOKa KOTOPbI NoacoeanHAETCA Ha pasy ceTeBoro nposofa 2208).

B aTom cnyuae, Kak Tonbko MATT pernctprpyet MUHMMAalbHbIN TOK NPOAau, (OTprLUaTeNbHbIN TOK ceTr 220B) TO Cpasy nepexogunT B pexmm bydepHoro 3apaga. Kak
TOJIbKO TOK CTAaHET NOJIOXKUTESNbHbIM (T.e. CETEBOMY UHBEPTOPY HEe XBaTaeT MOLLHOCTY A/A NepeKpbITUA HAarpy3Km) HaUMHaAEeTCA NogKayka CTaHAAPTHbIM aIrOpUTMOM
AnA ctopoHHUX MPPT (MOLHOCTb NOAKAYKM paccumTbiBaeTCA No Gopmyne B 3aBUCMMOCTY OT HanpsaxeHuA AKB) .

B TpexdazHom cncteme Ha Kaxzaon $hase MOXKeT CTOATb Kak TpexdazHblil CeTEBMK Tak 1 TPU He3aBUCUMbIX ceTeBrKa. MAT kaxgon ¢asbl 6yaet pabotatb CO CBOVMM
CEeTeBMKOM HE3aBMCUMO OT Apyrux ¢pa3 3a UCKoUeHeM Clyyas Korga Bce Tpu ¢pasbl ongyT Ha 3apag oT cetr 220B. [Npy SToM Takke Y Kaxkaor Gpasbl Hafo YCTaHOBUTb
onuuto “Ynpas.. CeteBbiM IHBepTOPOM”.

Ecnu pna TpexdaszHoli cuctembl yctaHoBneHa onuma “Grid52Hz" n otcytctyeT ogHa 13 ¢pas cetvi 2208 To npu ocTkeHnn Ha AKB 6ydepHOro HanpaMeHra ocTanbHble
dasbl BbINAYT N3 CeTU, YTOObI MOXKHO ObINO YNPaBAATb YaCTOTOM M He MO3BONIUTb CETEBUKY (KOTOPbLIN Obi Ha 0b6ecToueHHON dasze) NOAHATb CAINLIKOM BbICOKO
Hanpsa»keHne Ha AKB.

Tak>ke MOXHO paboTaTb B TpexdasHON cucTeme C OfHMM ceTeBMKOM Ha 1 dase, B 3ToM criyyae Ha 21 1 31 dase HE Hapo ycTaHaBnvBaTh “YnipaBs. CeTeBbiM VIHBEpTOPOM'”.
Kpome Toro ecnu Bbl NCNosb3yeTe O4WH CETEBOW MHBEPTOP Ha 11 dase Ha NpofdaKy v OH OCTaTOYHO MOLLHbIN TO OyAeT HepaBHOMEPHas 3arpy3ka ¢as. B stom cnyvae
MO>HO NMOPEKOMEHOBaTb NOCTaBUTb 210 1 310 $a3y Ha Npogay. B atom cnyyae 25 1 3a dasbl 6yayT paspskatb AKB (npoaaBas B CeTb) 1 NP 3TOM YacTb SHEPrun OT
ceTmBuMKa 111 ¢a3bl nonget Ha 3apAag AKB. Takada cuctema byaet HemHoro TepATb Ha KM npu npeobpa3oBaHum B 3apag ¢ 11 ¢pasbl U NogKauKy-NpoaaxKy ana 2 n 3i
bazbl HO ymeHbLUNT Nepekoc das.

11)] Pexxum npuHyanTenbHOM reHepauun.

ITOT peXxmm yaobHO 1CNOMb30BaTh AJ1A CETEBbIX MHBEPTOPOB HE MEIOLLMX 3aMPeT Ha NPOAAXKY, @ NPY 3TOM B CETb NPOAABaTb HEXKEATeNbHO.

B atom cnyyae MAI cnegyet cTaHOApPTHOMY anropuTMy NPUHYAUTENIbHOW reHepaumy 1 HenocpeacTBEHHO B reHepauun aBToMatudeckn nogsapsaxaer AKB ot
ceTeBOro MHBepTopa. Eciv npm stom HanpsxeHue npesbiwaet nopor Uch AKB yactoTa reHepauumn HauMHaeT pacTy OrpaHMYMBas TOK OT CETEBOro MHBepPTopa U
BbIKJItOYasA ero NnonHocTbio Npwu 52w, Mpu 3tom nopor Uch cootBeTcTBYET 0AHOMY 13 pexxmMmMoB 3apaaa i,v,B,b (umknnyecknn, noszapap v asa smaa 6ydepHoro 3apaga)
KOTOPbI MOXXHO NOCMOTPeTb B MoHuTOpe «Pexinm Gride». 1o cTaHAapTHbIE pexxrMbl Kak ecniv bl 6bina BbibpaHa pabota ¢ MPPT.

Ecnn ToKa 3apaga ot ceTeBuKa He xBataeT u AKB pa3pakaloTca nof Harpy3kou To, B COOTBETCTBUM C anrOPUTMOM MPUHYAUTENBHOW reHepaunn, Npy AOCTUXEHUN
nopora Usko uepe3 2 muHyTbl MAI nepekntountca Ha ceTb 220B M HayHeT 3apAd MO pexrMy Mogkauyky (TeM CambliM peanun3OBaH CMELUAHHbI PeXKM
MPVIHYAUTENBHOW reHepaLnm-noaKaykm). Ho Kak Tonbko HanpskeHne nogHumeTca Boiwe Ubyd MAI o6paTHO nepengeT Ha NpUHYAUTENbHYIO FeHEPALMIO.

B TpexdasHon cucteme Bce 3amevaHusi yKasaHHble B |l) AeCTBYIOT 1 B peXxrMe NPUHYAUTENbHOWM reHepaunn. 3aMeTuM, YTO MepPexofoM Ha MPUHYAUTENbHYHO
reHepaumio 1 obpaTHo 3aBegyet MAT 11 dpasbl.

He3aBncrmo ot onuuin ceteBuka nnm MPPT ecnm B TeueHUn ABYX Hefenb HanpsxeHne Ha AKD He nogHMManoch Bbille HanpsXeHna KoHua 3apaga To MAI nonget Ha
CTaHZAPTHbIN pexmnm 3apaga ot cetn 220B. B stom cnyuae ToK 3apAaa oT ceTy byaeTt AOMNOMHATL TOK OT ceTeBMKa (1 OyaeT HyneBow ecnv ToKa OT ceTeBuKa byaeT
xBaTaTb AnA 3apagkun AKB).

CTOUT OTMETUTD, UTO B OTNINYMK OT ceTi 2208, MATT B KauecTBe ONOPHOro HaNPSPKEHWA 419 CETEBOrO MHBEPTOPA 00/1aAaeT TeM HeJOCTaTKOM, YTO UMEET 3HAUNTENbHO
6onbluee CONPOTMBIIEHNE (B KaUeCTBe Harpy3Ku 41A ceTeBUKa). M ceTeBUK, 0OCOBEHHO eC/IN OH CPaBHUM UK 6osbLLE MO MOLLHOCTY YeM MATT, MOXeT fonro o6aBnATb
CBOIO MOLLHOCTb OCOOEHHO Ha XONoCcToM xoay unm ecnv K MATT nogknioveHa HebonbLuaa Harpy3ka.

! MoaTomy mMbl peKomMeHAYyeM NCNOoNb30BaTb MMEHHO PeXNM NOAKa4YKN KaK ONTUMasbHbIN (CM. TaK)Ke Apyrve Npu4nHbl NCNoib30BaTb NOAKAYKY

onucaHHble B pabote c MPPT).
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 OBHOBJIEHUE BHYTPEHHEFO 110

! .

PekomeHgyem Bam perynapHO npoBepATb Hanuuue nocnegHux Bepcuii BHyTpeHHero MO MAIT (npowmrBoK) Ha cante microart.ru B pasgene MNOOOEPMKKA ->
NO/NPOWMBKU U NPUTOMEHNA -> NMPOLWMBKWU/OBHOBIIEHUA vnn Ha invertor.ru B pasfene Texnoggepka -> NpoLwmnsBky 1 nacnopta. lNpu Hanuunm HoBowm
BEPCMUN PpeKOMEHAYEM BaM ee YCTaHOBUTb. IHCTPYKLMA Mo 0OHOBNEHMIO NPOLLMBKM HAXOAUTCA B apXMBe C nporpammort o6HosneHus MO.

[na npamoro nogknoveHna mnagwmx mogenent MAI (mnagwwme mogenu MAI moryT He nmeTb Bxoga USB) K KoMmnbloTepy pekoMeHayeMm NCNonb30BaTb NePEXOfHUK
USB-RS232. MowHble mogenn MAT, a Takxe ntobble mogen MATT DOMINATOR/TITANATOR, nmetoT BCTPOEHHBI rafibBaHNYeCKN pa3Ba3aHHbI USB.

Ana 6bicTport pabotbl USB (HET HEO6XOAMMOCTM B HOBbIX MOAENAX) B HACTpoWKax Aparsepa USB B «gncnetuep yctponcts» -> «Moptbl (COM u LPT)» -> «USB Serial
Port» -> «[MapameTpbl nopTa» -> «AOMONHUTENBHO. . .» HEOOXOAMMO YCTaHOBUTb B pasgene «Bpemsa oxumpaaHusa (Mc)» BMecTo 16 3HaueHue 1.

BH/MAHWE! Mpw o6HOBNEHMM NpOLINBKM ClegyeT oTKounTb nHBepTop MAIT oT Bcero kpome AKB 1 komnbioTepa.

|I
 BOMONHUTENbHbIE YCTPOWCTBA
CrabunmsaTopbl CETEeBOro HanpPsXeHUs NOBbILLIEHHOrO ObICTPOAENCTBUA M TOYHOCTN.
Ecnn B Ballem pernmoHe ceTeBoe HanpsiKeHWe 4acTo OblBaeT Bbille UK HUXKe HopMbl (220/230B +-10%) - ana HagéxHol paboTbl NoTpebutenen BecbMa
XenatenbHO WUCMNONb30BaTh CTabunusatop HanpsxeHua 220/230B. BbinyckatoTca ctabunmsaTopbl nepeMeHHoro Hanpsxenua 220/230B noBbileHHOro

6bicTpoaencTaus n TouHoctn CH «<SHEPTNA» (mowHocTamum ot 3,0 go 12 KBT).
[nana3oH BXOAHbIX HANPAXeHU Npu TOYHOCTU + 4% - 140-2608B.

[rana3oH BxogHbIX HanpskeHun (npy TouHoctn + 10%) - 130-275 B. MNMoporn
BXOZHOrO HaNps»XeHWA, Npu BbIxofe 3a KoTopble CTabunmnsaTop aBTOMaTU4ecku
oTkntovaetca 120-280B. MogpobHee cMm. B MHTEPHET Ha canTe www.stabilizator.-
ru

LWkad co cteknaHHoOM aBepbio 19 AoNMOoB (BblicoTa MO 3aKasy Ao 2,25 m);

ConHeuHble koHTpomnnepbl cepun K3C, CAIN «3HEPTUA» (cnctembl
aBTO3anycka reHepatopa ana pabotbl coBmecTtHo ¢ MAT);

leHepaTopbl 06bIYHOIO NpeobpaszoBaHMA
N HBEPTOpPHbIE, AopaboTaHHble Ana pabotbl ¢ CATlT;

ConHeyuHble NnaHenw (6atapewn, moaynu)
1 BETPOreHepaTopbl.

microart.ru

nut-microart.ru invertor.ru MUKPOApT.pd
stabilizator.ru vetrogenerator.ru mppt.pro
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OwnBKU, HEMCNPABHOCTU U NPEAYNPEXAEHUA

HuxHAas ctpoka KK Bo Bpemsa neperpy3ok 1 npobnem MOXeT BblaBaTb CliefyroLne coobLleHns:

BbiwweHomuHana CHavana MmMraeT MOLLLHOCTb HAarpy3KW U NAET NPAMOM OTcYeT BpeMeHH, Yepe3 20 MUH paboTbl B perkmme Bblille
HOMWHANbHOM Harpy3ku cpabatbiBaeT BblKnioueHue reHepaumm Ha 20 MUH gnsa oxnaxaeHua npubopa. Ecam B
npouecce MNpPeBbIlLEHN HOMUHANbHON MOLLHOCTM, OHa YMEHbLUMTCA HUXKE HOMWHanNa, NoMAeT ob6paTHbIN OTCYET,
CHOBA YBE/INYMTCA - MOMAET NPAMON OTCYET U T.A4,

MonH Paspag HanpsskeHne Ha AKB onyctunoch Huske 11B/228/448 (3aBoackoe). Muraet B TedeHmmn 60 cek, n oTobpakaeT
0b6paTHbIN oTcYeT, nocsie yero BblKntouaet reHepaumio 220/230B 1 nepexoauT B PEXUM OXKUAAHMA.

Paspaa, KoemUU Mpubop *KAeT NoABNEHUS HaNpsAKeHMA Ha akkymynstope paBHoe UU, nocne yero pabota Bo306HOBUTCS.
HanpsxkeHne Ha AKB MOMXeT NOBbICUTbCA 3a CYeT BHEWHel 3apsagku (Hanpumep, OT CONMHEeYHon b6aTtapew,
BeTporeHepaTopa M T.N.) WAM, €CiM MosBMAACb CeTb Ha Bxoge (nogKkntoumncs OeH3MHOBLIM reHepaTop), TO
BK/TtounTtca pexkmm 3apaga.

MNeperpy3ka Bo3HMKaeT Npu NpeBbIleHNM TOKA Harpy3Ku B pexxMme reHepauum, eciv MOLWHOCTb NOTpebaeHmA npesblwaeT
110%, a B pexkume TpaHcaaumm cetn 130%, OT MaKCMMaIbHOM MOLLHOCTM. HaumMHaeTca obpaTHbIi oTcyeT paboTbl Ha
Meperpy3skalloCetn neperpyske - 9 cek, nocse 4Yero reHepaums UaM TPAHCAALNA CETU NpPeKkpaTUTca. Ecan molHoCTb noTpebneHns elle

6onbwe M npesbiwaer 150% oT makcumanbHoh mowHoct MATM-a Bo Bpema reHepauuun uamn 160% Bo Bpems
TPAHCAALMM CETU, TO FEeHepauns WUAN TPAHCNALMA NpPeKpaTuTca cpasy. [ocne atoro noAsuTca obpaTHbIA oTcyeT
BPEMEHW MepepbiBa Mexay neperpyskamu -7 cek. byayT npousBeseHbl 6 NONbITOK, UX KOANMYECTBO OTOBparkaeTcA
MWUraHMem B cMmBosie Homep 3. Ecim neperpysku ycTpaHeHbl, To Yepe3 10 MMUH KONMYECTBO MOMbITOK 0OHYANUTCA,
MHaYye CM. CNeayroLLMIA NYHKT.

BblKnneperpysAKb Mocne 6-Tn neperpy3ok noapag, Bo spemsa reHepaunm, MAI oTkatovaeT reHepaumio. Mpu NoABAEHMN CeTU Ha
BXOZE TPAHC/IMPYET ee Ha BbIXOZ, 3, TAK¥KE, MOXKET BKIOUUTHCA PEXMM 3apaaa. BoMTV B HOPMasbHbINA PEKUM MOXKHO, HaXKaB
O/IMHHO KHonKy "CtapT", HO NpeaBapuTeIbHO HEOHBXOAMMO YCTPAHUTL NPOBAEMbI C HArpy3KO.

BeHTunaTop He paboTaeT BeHTUAATOP. TaKKe BbIBOAMTCA €ro HOMEP W/UAn NX KONMYECcTBO. 3anuiuuTte - 3ta nHbopmaumsa
HeobxoaMma ana cny*bol cepsuca.

[o 3apaaa Ob6paTHbIN oTcyeT BpemeHu Ao BK/TioueHuns 3apaaa.

MpomCeTbHaBbixoae Bo3MmOMKHO, «3anmnio» Pene BHyTpu npubopa, AMB60 Ha BbixogHyto po3eTky MAI mam Ha knemmy «dasa
BbIXOA» B KNEMMHOM KOpPOOKe Nnofanun BHeLHee Hanpsa)KeHMe OT MPOMbIWAEHHOM ceTu. Bo BTopom cnyyae 3Ta
OWMBKA MOXKET N He NOABUTLCA, T.K. NPUOOP MOKET BbIMTU U3 CTPOA.

>PmaxbeH3oleHep Harpyska npeBbllaeT MOLWHOCTb 6GeH3oreHepatopa MAM CeTU, HO MeHblue molwHoctn MAI. UHBepTop
>Pmax Cetn 220 nepewen Ha reHepaLmilo U OTKAOYMA HArpysKy OoT GeH3oreHepatopa. Ecam Harpyska ymeHblwmnTca U ByaeTt Huke
MowHocTK 6eH3oreHepaTopa, To MAI cHOBa NOAKAOUNUT Harpysky K 6eH3oreHepaTopy.




MeperpesOcTbiBaeM

CpaboTanu gaTuMkm TemnepaTtypbl - reHepaLms/3apsag NPUoCTaHaBIMBAETCA, MOKa TeMNepaTypa He NpuaeT B HOPMyY
Mo:KeT BO3HMKaTb MPUW HELLTaTHbIX onepaumax, Hanpumep, ecin He paboTaloT BEHTUAATOPbI UAK NPY BObLIMX TOKaX
3apaja.

Pexxnum3apanaBblKn

MonbITKa 3anycka pexuma 3apsaga (Hanpumep, KHonkoi 3APAL) npu BK/ltoueHHoM onumu TonbkoTpaHcnsaL, B
MEHI0.

MpuHyantleHepdKO HecmoTpa Ha Hanuume cetn maetT reHepauma ot AKB, T.K. BbicTaBneH ogmH u3 pexxknmos KO B pasgene
«YnpasneHue Cetbto B meHo MAT».

KoHcepBauma BK/T1OUEH peXkum KoHcepBaLuum

HoemBHewMonH3apa B 9KO pexkume c npuHyauTenbHOM reHepauuen, korga Hanps:keHmne AKB onyctunocb HuxKe Umin3KO
Ecnum npu atom Uakb CrapT 3apsag HUKe Tekywero HanpsaxeHus AKB, To 3apsa AKB oT ceTu He byaeT
Npou3BOAUTLCA, @ NPOM3OMAET NEPEXOL HA OXKMAaHWe nonHoro 3apAga AKB oT afibTepHATUBHbIX
WUCTOYHMKOB, CM. NPUNOKeEHME «JononHeHMe. DKO Pexmmbi»

HEMonapHocTtbToOpa BHyTpeHHAs owmnbKka, MAI npekpatut paboTty n byaeT M3aaBaTb 3BYKOBOW curHan. Heobxoamumo aoctasutb npnbop B

CEPBUC LLEHTP.

HET CETWU HaBxoae

MpeaynpexaeHue, YTo nNponana cetb Ha Bxoge. (Ecnu BbicTaBneHa onuma «CurHan HET CETU»).

MogKayka + X, X KBT

YKa3blBaeT CKOJIbKO BATT NoAKaumsBaeTca B ceTb U3 AKB.

>Pmax

Cpa60Tano orpaHn4yeHune no MmakCMmasibHO BbICTaB/IEHHOM MOLLHOCTHK CeTH:

BMS MNonH. Paspsag

OpHa n3 aueek AKB paspskeHa (Ecam yctaHoBneH BMS).

BMS MonHbIn 3apag,

OpHa n3 syeek AKB nonHocTbio 3apsiKeHa (Ecamn yctaHosneH BMS).

Temnepartypa! AKB

Temnepatypa AKE Bbiwe npegena.

MwuH TapudHaa3oHa

MAI Bowen B neprog, BpeMeH MUHUMaAbHOro TapudHOro BpemeHu (Npu ycTaHoBKe onumn «TapudHas ceTby

T<O0r 3apag BblKn.

Temnepatypa AKB Hue Hyna rpagycoB Lenbcus (npu Bbibope Lilon AKB). B atom cnyyae 3apag AKB
BblKntouaetcs.

3apsag OrpaHnyeH

Mo Kakmm-nnbo npuynHam (Hanpumep, BbICOKas TemMepaTypa pPaaMaTopoBs, YAbTPaHUM3KOE HanpsKeHwe Ha
AKB) orpaHuyeH Tok 3apsaaa AKB.
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OLUMBKM 110 BOCKTMLIATE IHOMY 3HAKY !

Kpome Toro, MoryT BO3HMKaTb OWNOKM 1 NpeaynpexaeHunsa, KoTopble 0TO6paXkaloTcA B TabNo «TeKyLMX NpegynpexxaeHni unm owmnbok» (B ciyyae nx
NPUCYTCTBUA, NP 3STOM B FaBHOM MeHIo byaeT muraTb cumBon !).

CnctemHble ownbkn: MATT npekpatuT paboTy 1 byaeT n3gaBaTtb 3ByKOBOW cUrHasi. Heobxoammo focTaBuTb NpUbOp B CEPBUCHBIN LEHTP (MCKIOUeHMe -
OTKa3 faTumka TemnepaTypbl 1 owrbKa nepemMblyek - paboTta 6yaeT NpoAoIKeHa).

3anucb B EEPROM - Owmnbka MUKPOKOHTpOIepa unm ownbKa NporpaMmMmpoBaHms.

WHTepant - OwnbKa MMKPOKOHTpOepa.

Het[daTtunkaTemnep - OTKa3 gatumka temnepartypbl.

CucrtemHasn ownbka - OwmnbKa MUKPOKOHTpOIepa.

OwwnbKa nepemblyek - BHyTpeHHAS, BO3MOXKHO HEKOPPEKTHOE BMELLATEIbCTBO HECEPTUPULMPOBAHHOIO crielmanucTa npu pemoHTe MAIT (HayanbHoe
cocTtosAHMe nocne obHoBNeHNA BHyTpeHHero 10).

HEMonapHoctbTopa - BHyTpeHHaA, MAT npekpaTtuT paboTy 1 6yaeT n3gaBatb 3BYKOBOW CUTHaN.

Opyrve ownbKkn n npegynpexaeHus:

AKB paspsaxeH !! - bbina cnnbHaa npocagka AKB.

Uak6 Bblcokoe - HanpsaxeHwne AKbB Bbiwe npepena.

TokKZnoAKb 3apag - Tok KopoTkoro 3ambikaHuA no AKB BO BpemsA 3apAaga.
Tok KZ no AKb - Tok KOpoTKoro 3ambikaHuA no AKb BO BpemsA reHepauum.

3anunno npx Pene - 3ambikaHue Pene nnu noganu ceteBoe HanpsxeHue Ha Bbixod MAIT. Kputnueckas owmnbka nmbo ncnpaBuTb HenpaBuiibHOe
noAKueHne, Nnbo obpaTUTbCA B CEPBUCHDBIN LLEHTP.

Tok K3 no cetn - TOK KOPOTKOro 3aMblKaHuA no cetn 220/230B.

Bbix[MogHanpsakeHue - Boixog nof Hanpsa)KeHnem - BO3MOXHO MOAKIUNAN CETb Ha BbIXOA, NIMO0 06paTUTECh B CEPBUCHDIN LIEHTP.

Mpounsowen Cépoc - Bo3HukaeT npu BKJlloueHnn nutanma (unn nogkntodeHnn AKB) nHaue Heobxoanmo obpaTUTbCA B CEPBUCHDBIN LIEHTP.
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AKB pa3spsxxeH - HanpsaxeHne AKb H1»e MMHMManbHO fOMyCTUMOrO.

MNeperpyska - MowHOCTb HarpysKu Bbllle AONYCTUMOWN.

Pab Bbllwe HOMUHaN - MOLWHOCTb Harpy3KK Bbille HOMUHANIbHOIA.

Bbicokasa Temnepat - TemnepaTtypa no O4HOMY U3 BHYTPEHHNX AaTYMKOB TemnepaTypbl Bbille fOMnyCTUMOWN.

BeHTnAT He pab. - He paboTaeT BEHTUAATOP MW HET CMTHana OT Hero.

Cbown pexrma pab - Bo3aMoXXHO He06X0AMMO 06PATUTLCA B CEPBUCHbBIN LEHTP.

MHorokpaTK33apag - bonee 10 pa3 6b1n10 KOPOTKOE 3amblkaHKe BO BpeMsA 3apAga. HoBbIl LMK 3apAaaa BO30OHOBUTCA Yepes CyTKN.

HeT ¢-uum kHoNKn - HenpaBuibHOe coYeTaHne HaxaTuil KHOMOK.

CeTtb 3a npegenom - CeTb BblLLIA 3@ YCTAHOBMIEHHbIE PaMKW HaNPAMXEHUI UAW YacTOTbl.

Bbibpochl B Harpy3 - MoryT BO3HUKATb 13-3a «FPA3HbIX» HAarpy3oK. Kak NpaBuio 3To MOLHbIA SN1EKTPOUHCTPYMEHT Harpy»eHHble Ha MaJIOMOLLHbIN
(oTHOCKTEnbHO Harpy3km) MATT.

Bbibpocbl B CeTnn - MoryT BO3HMKaTb 13-3a «FPA3HbIX» HAarpy3ok. Kak npaBunno 3TO MOLHbIV SEKTPOUHCTPYMEHT Harpy»KeHHble Ha MafOMOLLHbIN
(oTHOCUTENbHO Harpy3kum) 6eH3o(gusenb)-reHepaTtop.

3anunna KHonka - BO3MOXKHO KHOMKa 3acTpAna WiamM HeMcrnpaBHOCTb KHOMKW.

HetCetnlna3apaga - [MbiTanvcb 3anyCcTUTb NPUHYAUTENbHbIN 3apAag Npu OTCyTCTBUM ceTn 220/230B Ha Bxoge.

Harpy3>MowH.CeTn - He 6yaeT nepexofa Ha TPAHCIALMIO CETU, T.K. BbICTaBIEHO OFPaHMUYEHME CETU HUXKE MOLLHOCTY NOTPebNeHNA TeKyLen HarpysKu.
HeCrabunbHaaCeTb - Hanps»eHue ceTu «MpbiraeT», Kak NpaBuiio BO3HMKAET C MasIOMOLLHbIMK 6eH30(an3enb)-reHepaTtopamm 1 60AbWNMK UK
«TPA3HbIMU» HAarpy3KamMmu.

Het Cunxpo ®a3bl - [Mpu paboTe ¢ 3-pa3Hol ceTblo, HET CUTHaNa oT Apyrux AByx ¢as.

Casur Qasbl - OpHa n3 a3 cunbHO CMeLeHa OT HOPMbI (BO3MOXHO MOABNEHME NPY Pe3KO CMeHe MOLLHOCTM NoTpebneHna no ogHon 13 ¢as).
Ownbka 12C BMS - OwwnbKa cBa3n ¢ BMS.

Owwnbka I2C MPPT - OwwnbkKa cBasn ¢ MPPT.

Pa3Hoe MOy MPPT - Heo6xopnmo o6HoBUTb N0 nnbo y MAT, nn6o y MPPT, nu6o y oboux.

Ownbka Benom.MAT1 - MNpobnembl ¢ napannenbHo nogkntoyeHHbIMyU MATT.

Het CetnHaBegom. - CpaboTan aBTOMaT 3alnTbl UM MAIOX0E COeAVHEHNE BXOLHOMO CETEBOrO HaNPAXKEHNA Ha OAHOM 13 MapaeNnbHO NoAKtYeHHbIX MATT.
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PEMOHT

NHdopmaLma no peMoHTy HaxoguTCA Ha canTe invertor.ru B pa3gene «0 KOMMNaHUM»->«PeMOHTHaA MacTepckasa» 1 microart.ru B pa3gene «nopaeprkka»->
«CepBUC 1 peMOoHT» . [oXkanyncta Bcerga npoBepAnTe MHGOPMaLMIO Ha CaliTe, OHa ABNAETCA Hanbonee akTyasibHOM.

Mo TenedoHam MOXKHO Y3HaTb O Npoueaype nepecbuiky Npnbéopa B peMoHT: +7 (495) 477-54-51 (g06. 5). HanucaTtb MOXKHO Ha NMOMTY: service@microart.ru.
Bpemsa paboTbl cepBurcHOM cnyx6bl: ¢ 10 go 17.45 no pabounm AHAM MO MOCKOBCKOMY BPEMEHM.

MpuBe3Tn n caatb NPUOGOP CaMOCTOATENBHO MOXHO NO agpecy: . MockBa, yn. MiBoBas, gom 2, oduc 11 B 6ygHu ¢ 10 go 17.45 6e3 obepna (Bac BcTpeTaT Ha
npoxogHon). Ho, Kak npaBuo, JOCTaTOYHO 3aKa3aTb AOCTaBKY A0 TEPMMHaNa TPAHCMOPTHOM KoMnaHuy B MockBe (Mbl 3abupaem rpy3sbl camm).

MpaBuna nepecbiNnKn (ANA BoO3BpaTa B PeMOHT).

1| OTNpaBKy B peMOHT NPOW3BOANTb TPAHCMOPTHLIMI KOMMAaHUAMY «[lenoBble TMHUW», «Kengopakcneamunsa» Ao TepMmHana B Mockse.

Mpu oTNpaBKe yKa3aTb, Py HEO6XOANMOCTU, CrieflytoLine AaHHbIe:

Monyuatenb: OO0 «MUKPOAPT MPO»

WHH/KIMM: 7716947691/771601001

Appec: 129329, r. MockBa, yn. lBoBas, gom 2, opuc 11.

Tenedoh: +7 (495) 477-54-51.

KoHTaKTHOe nnLo: 0CTaBUTb NYCTbIM, NM60 yKa3aTb «COTPYAHNK OpraHmn3aunum».,

2| B cnyvae oTCyTCTBMA NPEACTaBUTENIbCTB AaHHbIX NepeBO3YMKOB B Balem HacenéHHOM nyHKTe, Bbl MoXeTe 0TnpaBuTb NPUGOP B PEMOHT N06bIM APYrM
nepeBO3YMKOM 3a CBOW CYET 0 ABepU (B Cllyyae, AaXke eC/ii UHBEPTOP HAXOAUTCA Ha rapaHTum). 3anpeLlaeTca BbiCbinaTb Npubopbl Ha Apyrve agpeca nor.
MockBe.

3| 3anpelaetca Bbicbinatb 06opynoBaHve 6e3 Hagnexalle ynakoBku. Heobxoarmo oTnpaBnAaTb Nprbop B KOPOOKe C MeHONNacToBbIMM Yronkamu Miu
LAONONHUTENBHO B 60slee KPYMnHOM KOpPObOKe, CO BCEX CTOPOH OONIOXKEHHOW Coem MArkon 6ymarn He MeHee 5cM. CBepXy OKOHYaTeNIbHOWM YynakoBKK (Ha
MELUKOBWHY, €C/I1 NOCbISIKa 00WNTa), B COOTBETCTBYIOLLEM MecCTe, NpuknenTtb Hagnucb «BHUMAHUWE! BEPX. HE MEPEBOPAYMBATb I HE BPOCATb!».

B npoTBHOM cnyyae, peMOHT 6yeT NnaTHbIM, BKIOYaa NOBPeXAeHNA HAaHECEHHbIE MO BMHE TPAHCNOPTHOM KOMMaHUM.

4| B nocbliKy ¢ NprbOPOM BIOXKUTb NMPETEH3UOHHOE MUCbMO C ONMCAHEM HEUCMPABHOCTM, Y MO BO3MOXXHOCTY YKa3aTb, BCE UTO OblfIo NOAKIIIOYEHO:

- EMKOCTb MOAKIIOUYEHHbIX aKKYMYJIATOPOB;

- 6bIn1a N1 nogknoyeHa cetb 220 B;

- Kakoe 060pyfoBaHMe NOAKUYUIN Ha BbiIxog Nprnbopa;

- 6bIN NN NOAKNIOYEH KaKoM-NOO reHepaTop (Unu e reHepaTop, NOAKMIOUYEHHDBIN HENOCPEACTBEHHO K aKKyMynATOpaMm);

- B KAKOM peXknme 1 B KaKO MOMEHT NprOop BbILLEeN 13 CTPOS.

Tak»e B NOCbInKy ¢ npubopom Bnoxutb KOMUIO nocnegHen ctpaHuubl 06510XKKM NacnopTa Uavm rapaHTUInHONO TasloHa (rae ykasaH cepuiiHbIi Homep
npu6opa, ero oCHOBHbIe NapamMeTpbl 1 MOAENb, a TaK XKe AaTa NPoAakn/Npon3BoACTBa).

BAXKHO!!! Cam nacnopt gonxeH octatbca y Bac.

5| B conpoBoguTenbHOM ncbMe oba3aTtenbHo ykaxute OO nonyyatensa nocse peMoHTa, KOHTaKTHbIN HOMep TenedpoHa, MOJHbI 06paTHbI agpec, aapec
3NeKTPOHHOM NoyTbl (e-mail) AnA BbicTaBNeHNA cYéTa Ha onnaTy B CJlyyae, eC/ii PeMOHT OyfeT NPpU3HaH He rapaHTUMHbIM. YKaXunTe cepuio 1 HOMep nacrnopTa
(npun oTnpaBke Kak ¢un3. nuuo), nnéo NHH/KIMIM opraHnzaumm (npu oTnpasBKe Kak op. 11uo).

6| O coCTOAHMM pEMOHTA MOXHO Y3HaTb, No3BoHMB B OO0 «MUKPOAPT MNPO» +7 (495) 477-54-51 (po6. 5) / MHOrOKaHasnbHbIn TenedoH: +7 (495) 477-54-51),
Ha3BaB HOMep NprbOoPa, NN YKa3aB Naposib C KBUTAHLMM O MPUEME B PEMOHT (ecnn npubop caBanca B PEMOHT JINYHO) B HTEPHET Ha http://s.microart.ru/map.
7| MopAapoK Bo3BpaTa MCNpPaBHOro TOBapa, KYNneHHOro Yepes MHTePHEeT-MarasnH: CeMb JHel nocsie noslyYeHns 3aKa3urKom.

8| B cnyyae, ecnu npucnaHHoe Bamun obopypoBaHue (npoaykuma komnanum OO0 «MUKPOAPT TPO»), Haxopsweeca Ha rapaHTUW, No pesynbTaTam
LAVIAarHOCTUKM NPU3HAETCA UCNPABHbIM (TO eCTb paboTaeT B WTaTHOM pexume), Ha Balie nmsa 6yaeT BbiCTaBieH CYET Ha OMNaTy 3a yC1yry AMAarHOCTUKMK, a Tak
e cyMMa 3a nepecbinky B ropos Mocksa, kotopyto onnatuna komnaHua OO0 «MUKPOAPT IMPO». Tak e npubop 6yaeT oTnpasneH o6paTHO 3a Baw cuér.
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3anuwmnTe cepuiiHbIN HOMep Balwero Nprnbopa, a TakKe AaHHble No Homepy nnatbl 1 MO n3 meHto KK «dpyrne Onuumn»

3anuwmnte HanpaxeHue Bawwero MATT, émkocTb 1 TMn Bawmnx AKb

CoseTbl 1 HoBOCTM 0 MAIT MOXHO y3HaTb Ha canTe http://invertor.ru
Hosoctu o 10 ana MAIT MOXKHO y3HaTb B pa3gene «Texnoanepkkar.
Pazpgenbl «<Bonpocbl n OTBETHI», «KOoHdepeHuna», «<OnncaHne MAT» a Takxe TenedoHbl Cy>KObl MOAAEPXKN U PEMOHTA YKa3aHbl Ha canTe.

Ecnu nogknioueHre obopynoBaHus npeactasnaeTcsa Bam cnoxHbim, obpallaiiTech B Hallly CNyK0y cepBurca AN KOHCYNbTauuii U/unm yCTaHOBKM

060pyAOBaHMA CUTAMK HALLMX Bble3aHbIX 6purag.

| _
L

coboi unu gnAa coeuHeHns
koHTponnepamu K3C n KIB)

Mopenb

Pro Hybrid | Hybrid 3F | Dominator | Titanator
racnopr-uHCTpyKUNA Mo 1 wr. 1w, 1wr. 1w, 1w,
aKcnnyaTauum
NHesepTtop MATI 1 wr. 1 wr. 1 wr. 1 wr. 1 wr.
HaTtunk Temnepatypbl AKb 1 wr. 1 wr. 1 wr. 1 wr. 1 wr.
Kabenb nHdopmaLnoHHbIN
AnviHon 1 meTp (anA
coeilHeHNA NHBEPTOPOB MeXxay 1 wr. 1 wr. 1 wr.

*[Ina mogenen MAT Pro/ MAT Hybrid mowHocTbio 1,3 KBT 1 2 KBT ceTeBOI LUHYP C €BPOBUISIKOW
Ha Bxoae ana noakntoyeHna 220B - TwT.

Pepakuus Macnopra ot 7 gekabps 2022 roaa.




Homep FAPAHTUWHbIA TAJTIOH
S/N

Morens [j b ]
[aTta npogakv ToBapa 20 r.
HYBRID DOMINATOR
HoMuHanbHoe @ @ @ Lena
HanpsXXeHwe 3ameqaHns
AKB, B 12 24 48 Mognmnch Nnpogasua
MNpounssogntens OO0 «MUKPOAPT MPO»
[aTta n3rotoBneHnsa ToBapa 20 r.

MowHoCTb [:] [:] [:]

1.3kBT 2KBT 3KkBT

FapaHTUNHBIA CPOK — 2 rofla C AaTbl NPOAAXW, HO He 6osiee 2 neT 1 4-x MecsALEeB C AaTbl
nsrotoBneHus. Cpok ciyx0bl nprbopa — 6 neT. PeasnibHblii CPOK KCMAYTALMN MOXKET

C] C} C} cocTaBnATb fo 30 neT, Npu yCIoBuUsXx:

4.5kBT 6KBT OkBT 1. 3ameHa pene ( uepes 3-7 ner)

2.3aMeHa BEHTUNATOPOB (Yepes 5-8 neT)

[:] [:] 3. 3ameHa BCeX aNeKTPONNTUYECKUX KOHAeHCcaTopoB (12-15 neT)

15kBT 20kBT
[apaHTUIMHBbIN PpeMOHT (aaTa) 20 r.
[apaHTUIMHBbIN PEMOHT (aaTa) 20 r.
[apaHTUHBIN peMOHT (aaTa) 20 r.
MNpumeyaHme:

[apaHTUNHBIA PEMOHT NPOU3BOAUTCS MPW HANNYMK NeYaTn GUpMbl, AaTbl TPOAAXKM
B rapaHTUNHOM TasloHe 1 noanucy NpodasLa. lapaHTUNHBIN (6ecnnaTHbIN) PEMOHT
He MPON3BOAMTCA NPY HapYLLIEHWW HAaCcTOALLEN MHCTPYKLMUN NO SKCMyTaLmu,
HapyLeHU1M NIomM06 AN MHOFO BMeLLATENbCTBA B KOHCTPYKLKIO.

MopsAAoOK BO3BpaTa UCMPABHOIO TOBapa KyMnneHHOro Yepes HTEPHET: CEMb AiHeN nocse
MOJSTyYEeHUs 3aKa3UNKOM.




