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MACNOPT UHCTPYKL WA NO SKCIUTYATALNIA

OMMABJIEHUE:

BBEAEHVE
KPATKOE OTMCAHVE MHBEPTOPOB MATT

BE3OMACHOCTb. MEPbI MPEJOCTOPOXHOCTH

BbIBOP MECTA /11 YCTAHOBKW VHBEPTOPA

TPAHCTOPTMPOBKA VIHBEPTOPA

BbIEOP MOLLHOCTY MAI

OBLUMY BUL. PACTIONTOMEHWE SMIEMEHTOB YMPABJTEHWA U X HASHAYEHUE
PEXKVMbl PABOTbI UIHBEPTOPOB MAT

NOPAAOK MOLKIIOYEHNSA

NOLOPOBHAA CXEMA MOAK/IOYEHMA MAT

OB30P NMAHE/V YNPABEHWA. MEHIO XKW

BbIEOP MAPAMETPOB

MOLKATANON MEHIO XKW

QUCTAHLUVMOHHbI MOHUTOPUHT U HACTPOVIKA

WHOVKALMA HA CBETOAVOLAX

PEX/IM PMAX - TOKAYKM 1 MEPEXBATA MOLLHOCTU

3KO PEXKMMbI 1 TAPUOHASA CETb

MOMKIMIOYEHWE K BEH3OTEHEPATOPY W CAI

TPEX®A3HbIV KOMIMEKC MAM

CUHXPOHHAS (MAPAJIIENbHAS) PABOTA MAT DOMINATOR

JOMONHUTENbHBIE PESIE B MOZEN DOMINATOR

JOMONHUTENbHbIM CETEBOV BXOZ, 2 B MOZE/IY MAT DOMINATOR

OBLLEE OMUCAHUE CUCTEMbI AUCTAHLIMOHHOTO MOHUTOPWUHIA MOAESIA MAM DOMINATOR
MOATOTOBKA K PABOTE 1 3AMNYCK MOHUTOPUHIA

JOMNONHUTENbHbIE CBELEHNA HEOBXOAUMbIE 7151 MOHUTOPUHTA
TEXHWUYECKME NMAPAMETPbI MATT. BPEMSA PABOTbI OT AKB. BEC 1 PA3MEPbI MPYBOPOB

NMPUNOXKEHUA

BbIBOP 1 SKCITYATALMA AKB. AKKYMYNATOPbBI (KUCJTOTHBDIE, FEJIEBBIE, AGM, LIFEPO4)
MAN C MACC/BOM U3 LLENOYHbIX AKB

BMS, MAI C MACCMBOM JIUTU-MIOHHBIX AKB LIFEPO4 (JIUTUIN XKEJIE30 GOCDAT)
AJITOPUTM PABOTbI BMS (C)MART

KOHTPOJIEPbI 3APAZA OT COJTHEYHbIX BATAPEV MPPT K3C

FPO30BAA 3ALLNTA

OUIIBTPLI

OBECMEYEHWE BECMEPEBOMHOTO MUTAHWA OTOMUTENIbHOTO KOT/A

PABOTA MATI C CETEBbIMWN MHBEPTOPAMMU

OBHOBJIEHVE BHYTPEHHEIO MO

LOMONHUTE/IbHBIE YCTPOMCTBA

OLWWBKN, HEMCMPABHOCTW U NPEAYMNPEXAEHNA

OLLWBKKM MO BOCKITMLIATE/IbBHOMY 3HAKY !
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BBEAEHUE

B HacToAwem PYyKOBOACTBE N3NTOXKEHDbI NMpaBuia TEXHUKN 6e30nacHoCTy, npouenypbl YCTaHOBKU U HaCTpOVIKVI npl/|6opa N OTHOCALWUMXCA K HEMY 3/1EMEHTOB
cnctembl. [laHHoe PYKOBOACTBO npeaHa3dHa4vyeHO ANiA noboro KBaJ'IVI(I)I/ILl,I/IpOBaHHOFO nepcoHana, ninaHMpywwero yCtaHOBUTb I'IpVI60p N CBA3aHHbl€ C HUM
KOMMOHEHTbI CUCTEMBbI. HeKOTOpre 3aayn No NoAKMNIYEHUIO N HaCTpOVIKe OonXeH BbINMOJIHATb TOJIbKO KBaﬂVId)VILI,I/IpOBaHHbIVI nepcoHan Bo B3aMMOOENCTBUN
C MeCTHOM 3HepFOCHa6)KaIOLLI,EIZ opraH|/|3aL|,V|e|7| n/vnn adBTOPU30BaHHbIM OUNTEPOM. HactoAatenbHoO pekomeHaoyem Bam, uto6bl MOHTaX, BBOJ B 2KCMJlyatayuto,
TeEXHNn4yeckoe O6CJ'Iy)KVIBaHI/Ie N PEMOHT 3neKTpoo6opynosaHMﬂ BbINOJIHANIN TONIbKO KBaJ'IVId)I/ILI,VIpOBaHHbIe cneynanncTbl.

KPATKOE ONMUCAHUME MHBEPTOPOB MAIN (MOAEJIN PRO, HYBRID, DOMINATOR)

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

MHorodyHKumoHanbHocTb MAT-a nogpasymeBaeT BO3MOXXHOCTb MCNONb30BaHMA npubopa B kavectse VIBIM/UPS (MctouHnka becnepeboriHoro MutaHus),
YHVBEpPCanbHOro 3apAAHOro YCTPOWCTBA 1 CETEBOTO MHBEPTOPA, ONTUMU3MPYIOLLETO NCMNOJIb30BaHKE anbTePHATUBHbBIX UCTOYHVKOB SHEPT L.

MonHoe onucaHne BCero MoAeNIbHOro psija MHBEPTOPOB, aKKYMYSITOPOB, MUHU3/IEKTPOCTAHLMIA, BETPOTrEHEPATOPOB, CONTHEYHbIX NMaHeNen, KOHTPONIepPoB
3apaga u gpyroro obopynoBaHUs Bbl HaaeTe Ha caiiTe www.invertor.ru

NHBepTOp ncnonblyetca gna obecneyeHna 6ecnepeboiHOro n/vnnm aBTOHOMHOIO NTaHUA obopynoBaHusA, paboTatowero ot cetn 220/230B (nnmn 380/400B
Ana TpéxdasHbIX CUCTEM) MEePEMEHHOTO HaNpPAXKeHUA. VIHBepTOp NpeobpasyeT sHepruto, HaKoMIeHHyo B akkymynaTopax (AKB), B nepemeHHOe HanpsxXeHune
220/230B (nnn 380/400B gna TpéxdasHbix cnctem, coctoAwmx 13 3-x nHeptopos moaenenn MAI HYBRID c nnatamu cunxpoHnmzauyum nnu MATT DOMINATOR
unu MATI TITANATOR). [ins 3apsga AKB moxeT 6biTb MCNONb30BaHa SHEPIrUA SNEKTPUYECKNX ceTel obulero HasHaveHuna 220/230B (ganee, npocTo ceTb),
reHepaTopHbIX KOMMIEKCOB MM MUHU3NEKTPOCTAHLUWIA, CONTHEYHbIX 6aTapen (maHenen, Moaynen), BETPOreHepaTopoB UM COBMECTHOE UCMOMb30BaHue
HECKOJIbKMX NCTOYHMKOB IN1IEKTPUYECKON SHEPTUN.

Maccus AKB siBnseTcs goporoctoawmnm obopyaoBaHMEM, KOTOPOe MOXHO BbIBECTU U3 CTPOSi HEMPABWIIbHOW 3KCnyaTauunei. Heposapag nnmn nepesapag
AKB CyliecTBEHHO CHUXKAET MX XKM3HEHHbIN LUK, @ TakKe ObICTPO YXyALAeT UX XapakTepuctuku. NMomumo storo, AKB, N3roToBNeHHbIe MO Pa3NYHbIM
TEXHONOIVAM, TPEBYIOT CJTIOXKHbIX anropuTMoB 3apsaaa. MAI obnagaeT BO3MOXHOCTbIO 3apsKaTb AKB pa3Hbix MogudrKkaumi, pasHbiMu MeTofaMu 3apsaga B
COOTBETCTBMM C NapameTpamMu, 3asiBNEHHbIMY BeAyLUVIMU MPOBbLIMY MPON3BOANUTENAMM aKKYMYNATOPOB.

MAT oTcnexunBaeT coctoAHme 3apaga AKB n ncnonb3yeTt coOxpaHEHHYIO B aKKyMyIATOPax SHEPI U0 ANA NUTaHMA NOAKIIOUYEHHOro K HeMy 060pyaoBaHMA, Npu
OTKJIIOYEHUMN BHELIHErO0 MCTOYHUKA 3NEeKTPO3Heprun. [OnA noAKMUYEHMA COSIHEYHbIX MaHenen 1 BeTporeHepaTopoB HeOOXOAUMbI COOTBETCTBYOLIMNE
KOHTpOMepbl, BbinonHAwWwMe GyHKUMKM 3apsaga u 3awmtbl AKB. ConHeuHble U BeTpsAHble KOHTposnepbl, pa3pabotaHHble «MUKPOAPT TPO» moryT
B3anmopgencteoBatb ¢ MAIl HanpAmyio, YTO AaeT BO3MOXHOCTb MaKCMManbHO pPauMOHaNbHO 3anacatb M MCMOMb30BaTb SHEPrMi0 OT afibTePHATUBHbIX
NCTOYHMKOB.

NHBepTopbl mogudukauum Hybrid ¢ nnatammn cnHxpoHusaummn, Dominator un Titanator cnocoOHbl CMHXPOHU3NPOBATLCA C CETbIO U ONTMMM3MPOBATb
COBMECTHYH0 paboTy BCeX MCTOYHMKOB SHEPrM C HAaUMeHbLINM Bo3aencTBrem Ha AKB ana npoaneHmns nx cpoka ciy»osbi.



MNpn ncnonb3oBaHnn MAIT coBMeCTHO C TpPagULMOHHbIMUK
reHepatopamu, pabotaowmmm Ha 6eH3MHe, rase un
AV3eNbHOM TOMNMBE, 06ecneyrBaeT 3HaUNTENIbHOE YBENMYe-
Hue Kl cncteMbl 1 SKOHOMUIO TOMNBA, T.K. paboTaTb reHe-
paTtop OyneT B onTMManbHOM pexkume, 3apaxana AKB n nuiTan
Harpysky uepe3 WHBEPTOP. YMeHbLMTCA Bpemsa paboTbl
reHepaTopa Ha XOJIOCTOM XOAy W 3HaYuUTesIbHO YBENUNTCA
ero pecypc.

CxemoTexHrka MAI 6a3upyeTcs Ha MCMNONb30BaHUN Kaye-
CTBEHHbIX 1 JOPOroCTOALMNX HA3KOYACTOTHbIX TOPOB (MMeH-
HO TOPOB, @ He NPOCTO HM3KOYaCTOTHbIX (fanee HY) TpaHc-
dbopmaTopoB) 1 3neMeHTHON H6a3e BeAyLLMX MUPOBbIX NPOUN3-
BoguTenen. Kaxkabin UHBEPTOP NPOXOAUT NpoLecc HaCTPOK-
KW 1 TeCcTMpoBaHusA, BbIGOPOYHOro obcnegoBaHmA TEMNOBU-
30pOM 1 OKOHYaTenbHow nonHowm nposepku B OTK npexae,
4yeM OH NOCTyrMaeT B NPOJaKy.

Bce gaHHble 0 napameTpax TeCTUPOBAHMA KaXX[0ro NHBEPTO-
pa W 3aperncTpuMpoBaHHble 3HauyeHuA 3aHocATcA 6asy
JaHHbIX, a VMHBEPTOPY MPUCBaMBAETCA COOTBETCTBYIOLLMN
YHUKaNbHbIA CepurHbIi HOMep. [lo cepuinHOMY HOMepy
MATr-a Bcerga MOXHO Y3HaTb BCe NPOBEpPEHHbIE NapameTpbl
N MPOXOXAEHNE CTPEeCC-TeCTOB Yy N0OOro BbIMYLIEHHOMO
sK3emnnapa.

Ytobbl coxpaHuTb Bawe obopypoBaHue, 1 npenoTBpaTUTb
BbIxog MATl-a 13 cTpos, B HEKOTOPbIX CJlyYasx, Heobxoanmo
npuobpectn yCcTpomncTBa 3awmTbl. B ycnosuax nepeboes u
HeKayeCcTBEHHOW GOpMbl CUTHana LieHTpasbHbIX 3NeKTpoce-
TeW, N3HOLLEHHbIX U NeperpyKeHHbIX TPaANLNOHHbIX reHe-
paTopoB - npepsiaraeTcA yCTaHOBUTb KOMIMNEKC YCTPOWCTB
3awwmTbl MATT: ceTeBble dunbTpbl NogaBneHnsa IMI1, yctpon-
CTBa 3aWUTbl OT UMMYNbCHbIX NepeHanps>KeHnn, Pene KoH-
Tpona casura ¢as n 1.4. B mogenn Dominator n Titanator yxe
BCTaBJIEHbl MOLLHbIE N BbICOKOKAaYeCTBEHHbIe ceTeBble Gpuiib-
Tpbl nogasneHua SMIT.

B cnyyasx MOCTOAHHbIX OTK/IOHEHUI XapaKTepucTuk
220/230B npombiwneHHON ceTu (Hanps)KeHue YacTo
onyckaetrca Hmxe 190B nnu nogHumaeTca Bbiwe 250B)
Heo6xoaumMo NprnobpecTy cTabunnsaTop HanpsAXKeHuA.

CBOWCTBO

MAN
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MAN
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TITANATOR

InanasoH MakcuManbHbIX
MOLLHOCTEN

1,3-20KkBT

1,3-20kBT1

3-20KkBT

3-20KkBT

HomunHanbHoe HanpsaxeHne AKb

12/24/48B

12/24/48B

12/24/48B

12/24/48B

DyHKUUM 6aTapenHoro nHBepTopa

v

v

v

v

DyHKUMK CeTeBOro MHBepTOpa
(noakauka B ceTb, pabota B KO
pexunme)

v

PaboTa B 3-x pa3Hom ceTn

Onuwus

Hannune 2-x BXOQOB A4n1A ceTu
220/230B (oanH 13 KOTOPbIX MOXKHO
NCnosb30BaTb AnA BXoAa
[pe3epBHOro reHepaTopa)

Onuws

ANEANERN

ANEANERN

CuHXpoHHasA (napannenbHas)
pa6ota no 10 npnbopos B
opHodasHom ceTn n ao 30 B
TpexdasHom

N

<

Hannuwne 2-x Pene ¢ «cyxmumn
KOHTaKTaMuy (gna ynpasneHua
reHepaTopom Wn Ap. Harpyskamm)

AN

AN

BctpoeHHbin moHnTop AKB (Ha 6a3e
BCTPOEHHOro MUHUTTK)

AN

10

BctpoeHHbin MuHMIK 1
MOCTPOEHHbI Ha ero 6ase
Web-cepBep ana gnucraHumoHHoro
MOHWUTOPWHIa 1 ynpasneHus (B TOM
yncne n no SMS)

AN

11

EMI dunbTp (crHdazHbIn 1
anbdepeHLmanbHbIN) NO BXoay U1
BbIXOAY

12

Pex<unm ceTeBoro nHeepTopa

13

Koppekuwnsa koadpduuneHTa
MOLLHOCTW Npu 3apage

14

BepTukanbHbIN KOopnyc

AN NIA NI




BE3OMNACHOCTb. MEPbI MPEAOCTOPOXHOCTIU

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

B HacToAwweM pyKOBOACTBE COAEPATCA BaKHble YKa3aHMA MO TeXHWKe 6e30MacHOCTM, KOoTopble Heobxoaumo cobnogatb MpY YCTaHOBKE M SKCMyaTaumm
npubopa. Mpoutute HacTosALee PYKOBOACTBO M COXPaHUTE ero AnA nocneayLero Ncnonb3oBaHua. [Mpexxae yem NpucTynaTb K MOHTaXy, SKCnyaTaumm unm
06CNyXMBaHMIO, BHUMATENIbHO M3YyunTe 3TV NpaBuUfia 1 03HAKOMbTECH C M3AeNneM. B TeKcTe pyKOBOACTBA U HAa CaMOM U3LENUN UCMONb3YTCA cneumanbHble

3Hakn " Haanwmcwu. OHn npenynpexparT O I'IOTeHLI'I/Ia}'IbHOIZ OonacHOCT unn npwuenekakrT BHUMaHNE K I/IHd)OpMaLWII/I, KOTOPAaA NOACHAET Win ynpollaeT
BbIMOJIHEHNE Oonepaunn.

[aHHbIN 3HaK NCNONb3yeTcA COBMECTHO C npeaynpexjatoLien Hagnucbio «OnacHoCcTby» unu «lpegynpexkaeHney, UM BMeCTo Hee 1 YKa3blBaeT Ha TO, UTO
HecobnofeHne NpPeanMCcaHHbIX TPeboBaHMI MOXKET NPUBECTY K MOPAXKEHMIO SNEKTPUUYECKM TOKOM.

IT0 3HaK npegynpexaeHns. OH NCNoJib3yeTcAa OanAa npueieyYyeHnAa BHUMaHNA K NOTEHLMANbHOW OMACHOCTN nonyyeHmA TpaBMbl NN CyleCTBEHHOIO
MaTepnaibHOro yu.lep6a. BboinonHanTte Bce Tpe6OBaHVIF|, YKa3aHHbl€ noc/ie 3TOro 3Haka. Heco6mo,u,eH|/|e ITUX Tpe6OBaHI/IVI MOXET NpmBeCTnN K nopye
O60py,D,OBaHVIFI, ad TaKXe K MoJIy4eHUIO TpaBM 1N K Ne€TaJIbHOMY UCXoAay.

TPEBOBAHUA BE3OMNACHOCTU:

I'Iepen MCNoJib3OBaHNEM WMHBEPTOPa WM3ydnTe BCE UHCTPYKUMKM W nipeaynpexpaavwme Haanmcn Ha yCTpOIZCTBe N aKKYMYNATOpPaAX, a TaKXe BCe
COOTBETCTBYOWME pa3fesibl AaHHOIo PykKOBOACTBA

Mcnonb3oBaHune adKCeCCyapoB, HE PeKOMEHOOBAHHbBIX U HE MOCTaBNAEMbIX N3roTOBUTEJIEM, MOXET Bbi3BaTb PUCK BO3HUKHOBEHWA MOXKapa, NOpa*KeHnA
SJIEKTPUNYECKNM TOKOM UJIN TPaBMbl

NHBepTOp paccumtaH Ha MOCTOSIHHOE MOAK/IOUYEHME K 3NIEKTPUYECKMM CUCTEMAM MEPEMEHHONO U MOCTOAHHOrO ToKa. lNpov3BoguTens pekomeHayet
BbINOMHUTb BCE MOAKIIIOUEHUA CUIaMUN CePTUOULIMPOBAHHbIX CNEeLMaNNCTOB, YTOObI rAapaHTMPOBaTb COOMIOAEHME JENCTBYIOWMX NPABWU U HOPM. B npoTBHOM
cnyyae, HeobxoamMmMo N3yunTb 1 cobnogaTb Mepbl 6e30MacHOCTU NpK paboTe ¢ aneKTpoobopyaoBaHNEM, U3yUNTb U COONOAATL MEPbI MOXapHOW 6e30nacHOCTA

Bo n3bexxaHne pucka BO3HUKHOBEHMA MoXapa Y MOPaKeHUA SNMEKTPUYECKUM TOKOM y6eamuTech, YTo CyLlecTByloLan MNPOBOAKA HAXOAWUTCA B XOPOLLEM
COCTOSAHMK, @ MPOBOJA NMEIOT HaAJIexallee ceyeHre. He nogkniovanTe MHBEPTOP K MOBPEXAEHHOWN UM HEKAYeCTBEHHOW NMPOBOZAKE, a TaKXKe K HeNCrnpaBHOMY
3NeKTPoobOopPyAOBaHNIO

He ncnonb3ynte nHBepTOP NpY HaNNYMK 060N HEMCNPABHOCTY
JlaHHOe YCTPOMCTBO He COAePKUT KOMMOHEHTOB, TpebyoLwmx 06CyKMBaHMA Nosib3oBaTenem. He pasbupaiite nHBepTOp, KPOMe C/lyyaeB, Korga 3To Npsamo

yKa3aHo 15 NogKNoUYeHNA NPOBOAOB U Kabesei. MNomnbiTka OTPEMOHTPOBATb YCTPOMCTBO CAMOCTOSTENbHO MOXET BbI3BaTb PUCK MOPAXKEHWNSA SNEKTPUYECKIM
TOKOM WK Noxapa. BHyTpeHHVe KoHAEeHCAaTOPbl OCTAOTCA 3aPAXKEHHBIMU NMOCHE NMOTHOrO OTKIOUYEHNA NUTAaHWSA



Y106bI CHU3UTb PUCK MOopa*XeHNA SJIEKTPUYECKMM TOKOM, nepen BblMNOJIHEHNEM TEXHUYECKOIro O6CJ1y)KI/IBaHI/IFI, YNCTKHN NN pa6OTbI Cc mobbiMn

KOMMOHEHTaMW, NOAKMIOYEHHbIMN K UHBEPTOPY, OTCOEAUNHNTE NCTOUYHNKIK NEPEMEHHOIO N MOCTOAHHOIO TOKa OT MHBEPTOPA. I'IepeBo,u, yCTpOIhCTBa B ,u,e>Kypr||7|
PEXUM HE CHUXAET 3TOT PUCK

3azemnawownmn npoBOo4 MHBEPTOPa cineayeT NOAKMIUNTD K Lenn 3a3emMneHunA

YCTPONCTBO HEOOXOAMMO 3aLLMLLATb OT MOMAaAAHUS AOXKAA, CHETA M NIOObIX XMAKOCTEN. DKCMyaTaumsa BO BIAXKHOW Cpefie COKpaLlaeT CPOK CJTy»KObl JAHHOTO
n3penvia. Ha Koppo3suio, BbiI3BaHHYO MOBbILLEHHON BNIAXXHOCTbI0, FaPaHTUIHbIE YCIIOBUA HE PacnpOCTPaHATCA

Bo nsbexaHue PUCKa KOPOTKUX 3aMblKaHWN npu MOHTake nnn pa60Te CI3TM O60py,EI,OBaHI/IeM Bceraa I/ICI'IOJ'Ib3)/I2Te MHCTPYMEHTbI C N30JINPOBaHHbIMIN
PYKOATKamMu

Mpu paboTe ¢ anekTpryeckum 060pyfoBaHEM CHMAWTE HOCKMble MeTaInyYecKme NpeaMeTbl, HanprMep, KonbLia, 6pacneTbl, oXXepenba 1 Yacbl 1 T.A.
3anpelyaetca BKJllouatb nHBepTOp B ceTb 220/380 BonbT 6€3 NOAKMI0UYEHHbIX aKKyMyNnATOPOB
3anpeLlyaeTca NogKNoYaTb MPOMbILLIEHHYIO CETb Ha BbIXOA UHBEPTOpPA

Heobxoanmo ctporo cobntogatb nonapHocTb nogknoveHnsa AKDb K nHBepTopy. HeBepHOe nogknioueHrie NPUBOAWT K BbIXOZY MHBEPTOPa U3 CTPoA. PeMOHT
B J]AHHOM CJlyyae He OyaeT ABNAETCA rapaHTUAHbIM

3anpelyaeTca 3aMblKaTb BbIXOA MHBEPTOPA Ha COBCTBEHHDIN BXOS,
Heobxoanmo obecneunTtsb rpo30BYyHO 3alUTY MHBEPTOPY, YUTO OCOOEHHO BaXXHO MPW MOMIHOM aBTOHOMUMU.
Heobxogumo cobnogatb TemnepaTypHbI PEXNM 1 BAAXKHOCTb MPW SKCMyaTauum

3anpeu.|,aeTcsq Pa3mellatb MHBEPTOP B MblJIbHbIX MOMeELIEHNAX. Bbixog 13 CTPOA CUCTEMbDI OXNaXAeHNA N BO3SMOXHO yCTpOVICTBa B JdHHOM CJly4ae He 6y,u,eT
ABNATbCA FapaHTI/IVIHbIM cnydyaem

3anpeLlaeTca KCNosb30BaTb MHBEPTOP He MO HAa3HAYEHMIo, MPEBbILLATb PEKOMEHAOBAHHbIE MApaMETPbl SKCTyaTaLmm
AKB, ecnin oHY He repmMeTU3nPOBaHbl, HEOOXOAMMO pacnofaraTb B HEXKUTOM, MPOBETPUBAEMOM NMOMELLEHNM
Heobxoarmo orpaHnunTb 4OCTYN AETEN, >KUBOTHbIX U HEKBANMPULIMPOBAHHOIO NepcoHana K nHeeptopy 1 AKb

OIrPAHUYEHWNA NMPU UCTOJIb3OBAHUN

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

Crporo cobnioparite mepbl anekTpobesonacHoCTK, paboTariTe B cpecTBax MHANBUAYANIbHOM 3aLLMTbI.

He ponyckawTe paboTy ycTponcTBa Mo HanpsaXeHem CO CHATbIMU KPbILIKaMW.

YCTpOWCTBO NOMTyYaeT NUTaHNE OT HECKONbKMX MCTOYHMKOB. [lepes CHATUEM KpbILLEK BbISIBUTE BCE UCTOYHUKM, OTKIIIOUMTE UX, 3a0NOKUPYITe, NOBECkTe
npeaynpexaatoLne Tabnnukm 1 BblaepXKmTe ABYXMUHYTHYIO Nay3y AN1A pa3pana SNeKTpudeckimx Lenen.

MNocne oTKNYeHUA aneKTpoNUTaHnA ybeamTechb B OTCYTCTBUMN HaNPAXKeHMA C MOMOLLbIO COOTBETCTBYIOLLIErO BOSIBTMETPA UM NPOOHKMKa.

CHyMUTe Yachl, KonbLa 1 Apyrne metannnyeckmne npegmeTbl.

He ponyckainTte 06pa3oBaHUA NCKP 1 OTKPLITOro niameHn B6n13m akkyMynAaTopHbix 6aTapei.

Ncnonb3yiite MHCTPYMEHTbI C M30AMPOBAHHBIMU PYKOATKAMU.

HapeBaliTe 3alUTHbIE OUYKK, NEPYATKK 1 OOYBb.

He Knagute MHCTPYMEHTbI 1 Apyrne meTannnyeckue npegmeTbl Ha akKyMynATOPbI.
HecobniogeHue yka3aHHbIX TpeboBaHMI MOXKET NPMBECTU K CEPbe3HbIM TPaBMaM BMJIOTb [i0 NIeTaJIbHOrO Ucxoa.



A ONACHOCTb BOCIJTAMEHEHUA!

Mepbl NpefoCTOPOXKHOCTH, CBA3aHHbIE C B3PbIBOOMACHOM ra3oBOn Cpefon.
3710 060OpYyAOBaHNE He MEET 3aLKTbl OT BOCMIaMeHeHNA. Bo n3bexaHve noxapa nnm B3pbiBa He YCTaHaBNMBalTe JaHHOE YCTPONCTBO B MecTax, rae Tpebyetca
obopynoBaHve, 3allMLIeHHOe OT BOCMIAMEHEHUA. 3anpellaeTca YyCTaHOBKA Npubopa B KaKUX-TMOO 3aMKHYTbIX HEMpPOBETPMBAEMbIX MPOCTPAHCTBAX,
cofepallee BeHTUMPYeMble GaTapen WU NErkoBOCMIAMEHAIOWMECA BeLeCcTBa, TakKMe Kak, MPUPOAHbIA rasa, COKWKEHHbIN HedTAHOM ras, napbl
6eH30na/6eH3nHa 1 T.4.
HecobniopgeHune ykasaHHbIX Tpeb0BaHMI MOXET NPUBECTU K CEPbe3HbIM TPaBMaM BMIOTb A0 NIETANIbHOIO NCX0[a, a TaKXKe K NnoXapy.

A OrPAHUYEHNWA MNMPU NCMOJIb30BAHUN

VlHBepTOp HE CepTI/I(I)I/ILI,I/IpOBaH OnAa NCnoJib30BaHUA B CUCTEMaX XKn3HeobecneyeHmA u Apyroro meanumHCKOro O60pyLlOBaHI/IFI iz )/CTpOIhCTB.

NHBepTOp OCHaLLeH BHYTPEHHUMW YCTPOWCTBAMU MOAABMEHMUA 3MEKTPOMArHUTHBIX MOMEX, HO MpY HecobNoAeHMM NPaBU MOHTaXa WM 3SKCnyaTaumm
pagMoyacToTHOe U3nyyeHne JaHHOro ObopyAOBaHMA MOXET CO3[aBaTb 3/IeKTPOMAarHWTHble MOMEXV PaguoCcBA3N. TeM He MeHee, Henb3A rapaHTMpoBaTb
OTCYTCTBME NMOMEX B KaXJOM KOHKpeTHOM cniyyae. Ecnu 310 06opynoBaHme Bbi3biBAeT NMOMEXM A paguno UM TeNeBU3NOHHOIO Nprema, KoTopble MOXKHO
BbIABUTb NyTem BKJlioueHuna v BblKnioueHuA ycTponcTea, TO NoNb30BaTeNto peKoMeHayeTCA NonbITaTbCA YCTPAHUTb MOMEXU, NMPUHAB CiegyloLme Mepbl:

* I3MEHUTb OPUEHTALMIO SN PACNONOKEHNE MPUEMHON aHTEHHDI;

* pa3HEeCTN YCTPONCTBO 1 NPUEMHIK Ha 6onbluee pacCcToAHME;

* MOAKIOUMTb YCTPONCTBO K APYron Lenu NUTaHUA OTAENbHO OT NPUEMHMKA;

+ 06PaTMTHCA 33 MOMOLLBIO K MOCTaBLUMKY UK KBannULMPOBAHHOMY CNeLnanncTy no paguo- uinm Tenesrn3noHHOMy 060pyLoBaHuIO.

BblIBOP MECTA AJ11 YCTAHOBK MHBEPTOPA

Mpn BbibOpe MecTa AN YCTAHOBKM WMHBEPTOPA HEOOXOAUMO PYKOBOACTBOBATLCA MPABWIAMM MOXKAPHOW 6€30MacHOCTU M MpaBWIaMK SKCNyaTaumm
3NeKTPOOOOPYAOBAHNA U aKKYMYIATOPHbIX 6aTapeil.

HBepTOpP HEOOXOAMMO PACMONOXKUTL BIIXKE K AKKYMYATOPAM U 1CMOMb30BaTh NP 3TOM LUTaTHble MPOBOAHMKIM 60/bLWIOro ceyeHus. Ecnvm Heobxoarmbl bonee
AJIMHHbIE MPOBOJA, TO MOXKHO 3aMEHUTb LWTaTHblE, HA NPoBOAa 6onbluero ceveHns (BO CKOMbKO pa3 AJIMHHEE, BO CTONBbKO »e pa3 6osblue ceueHne NpoBOAOB),
HO He AJIHHee 3X MeTpoB. MoapobHo cm. «IMopAaoK NoaKnoUYeHNs». KabenbHble Tpacchl AOMKHbI ObiTb Kak MOXXHO 6onee KOPOTKUMU. MonoXnTenbHble 1
oTpuLaTenbHble Kabenu AKb pekomeHayeTca MpoKaabiBaTb PsAAoOM Apyr ¢ Apyrom. M3berainte obpasoBaHus netenb Kabens. Pacnonaraite ycTpoicTBO Kak
MOXXHO BMIKe K aKKYMYNATOPHOMY NMOMELLEHNIO NN B6aTapeiHoMy WKady, TaK Bbl N36eXMTe AOMONTHATENbHO MNafeHWs HaNPAXEHWS Ha NPOBOAAX.

NHBepTOp, 0CO6EHHO MOLLHbIE MOAENN, UMEIOT 3HAUUTENbHDBIN BeC (fo 60 Kr), N03TOMY HEOOXOAMMO 3TO YUUTLIBATb NPY BbIOOpe MecTa s YCTaHOBKW.

MNepeHoCUTb MoLWHbIe Mogenu (0T 6 KBT) Heo6xoaMMO NpY yyacTUn He MeHee 2-X YenoBeK,
BO u3bexaHue nageHna npuéopa uam nonyyeHns TpaBmbl.



NuBepTop MATI 1 akkymynaTopHble 6atapen (AKB) MOXKHO pacnonoXXmTb Ha CTeNaXkax, eC/Iv OHY BblAep»KaT BeC BCero obopynoBaHus.

B 3aropogHbix gomax uHBeptopbl 1 AKD uyacto pacnonaratoT B KOTeNbHbIX UAM nofasanax. IHorga BO3BOAATCA CTPOEHMA ANA MUHUINEKTPOCTaHUNN, rae
yCTaHaBnmBaloT reHepatopbl, MAI n maccue AKB. B KBapTupax 1 HebGONbWNX fayYHbIX JOMMKax nHBepTopbl 1 AKD, e oHM repmeTnyHbl, CTaBATCA Ja)<e B
XUNbIX MOMELLEHMAX, YaCcTO NOA NEeCTHULEN Ha CamofeNbHbIX CTeNnaxax.

I'IpV| Bbl60pe MecCTa anAa nHBepTopa HeO6XO,E|,I/IMO COGHIOp,aTb aiepywuwmne npasuna:

1. ViHBepTOp fONXKeH ObITb YCTaHOBNEH Ha TBEPAOW, HEropioyen, BbliaeprKmBatoLLel Bec nprnbopa 6e3 gedpopmanmy, ropuaoHTanbHON NOBEPXHOCTY.

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

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

4. PekomeHyeMbll TeMrepaTypHbI peXkUM BHeLLHeWn cpefpbl oT -25 °C..+35C (npn 3TOM Hago umeTb B BUAY, YTo AKB BpemMeHHO TepAloT EMKOCTb Npu
oTpuLaTeNbHbIX TeMMepaTypax).

5. 3anpewaerca 3akpbiBaTb BeHTUNALMOHHDbIE OTBEPCTUA MHBepTOopa. PaccTosiHMe OT BEHTUNALMOHHbIX OTBEPCTUI A0 NPENATCTBUA (CTEHbl) AOMKHO
6bITb He meHee 10 cm co BCceX CTOPOH MHBepTopa.

6. 3anpeLlaeTca NCNosb30BaTb UHBEPTOP B MOMELLEHUAX C MblIIbHOM B3BECHIO.

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

8. Henb3a nomewarb nNpu6op Ha nerko BOCM/IaMeHAEMbIX NMOBEPXHOCTAX, Hanpumep, Ha KoBpax. Ecnm MAIN Heo6xogmmo pacnonoXutb Ha
AepeBAHHOM CTensaxe, To Heo6XxoAMMOo NCNoNb30BaTb HEropIOYYIO NPOKNaAaKy (6onble pasmepa MAI Ha 20 cm ¢ KaXKA0O CTOPOHbI), HAaNpumep, n3
TOHKOro nucra metasna. Oco6eHHO Ba)KHO, YTOObl He GbIIO Nerko Bo3ropaembix MatepuanoB pagom ¢ orBepctuamu MAM, Hanpumep, pagom c
BeHTUnATopamu. BaxxHo, uTo6bI BCe ropioune marepuanbl 6b1m Ha 6onblwiom paccrtoaHum ot MAT nnn N3oAnpoBaHbl HErOPYMMU MaTepuanammn
TakK, 4To6b1 MAIl MOr nerko npoBeTpmnBaTbCA.

TPAHCTTIOPTUPOBKA NHBEPTOPA

Mpu TpaHCMOPTMPOBKe HEOOXOAMMO CObMOAATL NMONOXKEHVEe NPrbopa NPY TPAHCMOPTUPOBKE (BEPX/HI3), a TAKXKE He JOMYCKaTb ero nageHua (nspenve xpynkoe!). He
[OMyCKaTb NMomnafaHnsa XUAKOCTEN Ha YMaKoBKY U T.n. HeobxoaymMble 0603HauYeHWs Ans NpaBUIbHON TPAHCMOPTUPOBKN HaHECEHbI Ha YTMAKOBKY.

A BHVMAHWE! Ecnn nHBepTop TPaHCMOPTUPOBAJCA B YC/I0BUAX C HU3KOW TeMMepaTypoi OKpY»KaloLLero BO3AyXxa, M ero BHeC/11 B TENJI0e NoMeLyeHne -
BKJlioueHune cnepgyeTt nponsBoanTb He paHee Yem vepes 5 yacoB (Bpemsa Heobxognmoe ansa ncnapeHus obpasytolleroca KoHgeHcara)

BblIbOP MOLLHOCTU MHBEPTOPA MAIT U EMKOCTU AKB

Bbibop mowHocT MATT 3aBUCUT OT HEOOXOAVUMOW AANTENBHOCTU PAabOoTbl B aBBTOHOMHOM PeXXMME, TUMa U MOLLHOCTU Harpy3Ku.

B 3aBucumoctn ot émkoctn maccuea AKB nHeepTop 6yget nopgaepxmnBatb 6ecnepeboiiHOCTb paboTbl Bawen cnctembl 6€3 HanMumMA NPOMBbILLIIEHHON CeTH
onpegeneHHoe Bpems. B Tabnuue «OpreHTpoBOYHOE BpeMsa paboTbl OT akKyMynATOpoB» (cM. TexHnueckne napameTtpbl MAT) ykazaHo Bpema paboTbl MATT
Ha pa3NNYHbIX Harpy3kax B 3aBUCMMOCTM OT CymmapHoun emkoctun 12B AKB npu nobom mx nogknoueHun (nocnegoBaTesibHOM, NapanienbHOM Wu
nocnenoBaTeNibHO-NapannenbHoOM, T.e. LOCTaTOYHO NPOCTO YMHOXUTb KonnuectBo AKB Ha ux emKkocTb). YTobbl AKB He cnnbHO NpocaXxmBanucb U JONro
CNYXWNK, TOK pa3paga He gonxeH npesbiwaTb, 0,4C ana kncnotHbix u 1C gna LiFePO, AKB. Hanpumep, ecnm yacto ncnonb3yeTca Harpy3ka 5kBT, To gna 48B
6noka 3TO paBHOCUNIbHO TOKY paspsaga no AKB 5000Bt/ 48B=~100A. T.e. emkoctb AKB pomxHa 6biTb He MeHbwe 100A/0,4C=250Au x 48B (te. 4
nocnefoBaTeslbHO CoeANHEHHbIX akKymynaTopa no 250Au x 12B) ana kucnotHbix AKB 1 100/1C=100Au x 48B gnsa LiFePO, AKB. Tn Harpy3Kkun Takxe Bnuaet
Ha BbI6oOp MoLwHOCTY Npubopa. Ecnn Harpy3ka obuiero Tmuna, To Hago BbiGUpaTb MHBEPTOP TaK, YUTOObI MOLLHOCTb Harpy3Ky He BbIXOAWA 3@ HOMUHAJbHYIO;
eCcnn cpefun Harpysok ecTb Hacocbl*, CBY neub, nasepHbiln NpUHTEP U T.N., T.e. NPUOOPbLI C HONBLWNMUN NYCKOBLIMW TOKaMK, TO HEO6XOAMM 3anac MOLHOCTM
MAT. Komnpeccopsbl, TpebytoT, Kak NpaBuiio 5-Tu KpaTHOro 3anaca, Ana 6onee «TpyfAHbIX» Harpy3okK (XonoAwnbHWK) 3anac JOo/mKeH ObiTb ewé bonblue
(Hanpumep, ana 150BT xonoannbHKKa, HeOOXOAUM NHBEPTOP MOLLHOCTbIO He MeHee 1,3 KBT). MAI cnocobeH Bbigep»KnBaTb MMKOBYIO Neperpysky B 2 — 2,5
pa3a 6onblue cBOE HOMMUHANbHOW MOLLHOCTM HECKOJIbKO CEKYHA, KOTOpble NO3BOJIAT BbINTU HAarpy3Ke Ha pabounin pexmm.

*[IpumeyaHue: yem 21y6xxe HAXOOUMCA CKBAXUHHBIU HAcoc (6e3 cucmemel N1AgHO20 NYcKa), mem 6osbLUe y He20 Nyckosas MowHocme. KoaghpuyueHm ysenudeHus konebnemca om * 3 0o * 7 (0na enybuH 6onee 50m).



OBLUWK BUA. PACNONOXEHUE SNEMEHTOB YMNPABJIEHUA U UX HA3SHAYEHUE

Ha pucyHKax HuXKe, npefcTaBneH BHELWHNA BUA NPUOOPOB cnepeamn 1 c3aan HaunHasa ¢ mogenn 9 KBT un Bbiwwe. Y mogenen ¢ MeHbLUIeN MOLLHOCTbIO MeTCA
AHaNOrMYHble d1eMeHTbl YNPaBieHNA C aHaNOrMYHbIMN HAANUCAMU U MOACHEHUAMMN.

Po3seTku ans onepaTuBHOro

Tymbnep BKIiouenuns/BblKIioueHuns NOAKMIOYEHNS HArpy3Ku, CseToanoaHble HANKaTOpPbI
MunulK, Toneko ans mogenu DOMINATOR CM. OrpaHu4yeHune no MOLHOCTH XKupkokpuctanuyeckuin UHAMKTOP pexumMmos paboTbl
ON | BKn
wnicc O [DOMINAIOR | — )\
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| ~ /
[ Pasbembl MuHuIK (4 USB + 1 LAN), yd Pa3bem noakmnioyeHns
f Tonbko Ans mogeny DOMINATOR " Knonka 3APA[/BbIEOP _~~ Kronka CTAPT/ 1 ~~ Pasbem nopra RS232 |/ mononHuTenbHbix ycTpoiicts \ Pasbem USB MAM

PucyHok 1. BHewHuli 8ud uH8epmopa, 1uyesas CmMopoHa



Homepa KOHTaKToB KNeMMHOM

Kpbllka KneMmHoM Kopooku

Tymbnep [aHHble o npubope,
BKITtoueHusa/BblKITioueHus n AKE €ro CepunHbIv Homep,
MHBepTopa OAKIIO4EHNE K MOfieMNb, MOLLHOCTb U T.7. KOMOAKM U UX HasHaueHe
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* Tonbko ana mogeneit DOMINATOR, TITANATOR v npu6opos c onuueii «[nata pene yrnpasneHus reHepaTopoM CO BTOPbIM BXOJOM».

PucyHok 2. BHewHUti 8u0 uH8epmopa, 3a0HAsS CMOPOHA
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OCHOBHbIE PEXXIMbI PABOTbl MUHBEPTOPOB MAI
WHBEPTOP (TEHEPALINA)

PaccmoTpum BHauane paboty MAI 6e3 nogknoyeHUA BHEWHeN ceTu HanpskeHuem 220/230B. 3To OCHOBHOe Ha3HauyeHue npubopa v CAyXuT AnA
npeobpa3oBaHUA SHEPrUN, HAKOMNIEHHON B akkymynaTtopax (AKB), B nepemeHHoe HanpsxeHue 220/230B (nnn 380/400B ana TpéxdasHbix cuctem ms 3-x
nHeeptopos mogenern MAM HYBRID unn MATT DOMINATOR/TITANATOR) ana nutaHus notpebutenei.

BK/lloueHne MAIT Ha reHepauuio 220/230B pgocturaetca JJIMHHbBIM Ha)kaTtnem Ha KHonky «CtapT». [pu 3Tom cBeToamop «Pexnm» 3aroputca 3eneHbiM
uBeToMm. Ha knemmax «1» 1 «2» KneMMHOM KOpobOKK 1 po3eTkax «BbixogHoe HanpsaxxeHune 220/230B» noaBuTcA nepemeHHoe HanpsxeHue 220/230B. Takoe xe
ANVIHHOE HaXkaTue Ha KHonKy «CtapT» BblKniovaet reHepauwnio MATT.

Ecnm cymmapHaa MOLHOCTb MOAKMIOYEHHbIX YCTPOWCTB ByAeT NpeBbilaTb MaKCMMabHYIO BbIXOAHYIO MOLHOCTb B TeueHumn 5 cekyHz - MATT aBTomaTmnyeckn
OTKNIOUNTCA Ha 8 ceKyHA (byaeT 3ByyaTb BHyTpeHHWI 3ymmep). Mocne storo MAT onAate BKITiounTca Ha 5 cekyHa, 1 Tak fJanee [0 ucteyeHuns 6 NOnbITOK, nocne
yero OTKIIOYNTCA OKOHYaTenbHO. Ecnun neperpyska (npesbileHne MakCMmanabHON MOLLHOCTN) ANUTCA MeHee 5 cekyHA — MATT He oTKnounTca. Tem cambim
obecneunBaeTCcA BO3MOXKHOCTb 3aMnycKa YCTPONCTB C OFPOMHbIMM NMYCKOBbLIMM TOKaMU (3TU TOKM MOTYT NpeBblWaTbh MakCMManbHbI Tok MATT). Mpu mowHocTr
noTpebeHna Harpy3Ky, HAMHOTO NPEeBbIWALLEN MaKCUMabHYI, CpaboTaeT 3almuTa OT KOPOTKOrO 3aMblKaHUsA, KOTOpasA Ccpasy NpPeKpaTuT reHepaumio, Ho,
Mo aHaNIornm C NeperpysKou, caenaeT 6 MOBTOPHbIX MOMbITOK 3anycka. Ecnu B TeueHre 10 M1H Nneperpysku He NOBTOPASINCD, TO OTCUET Neperpy3ok 06HynuTca
1 onATb 6yaeT 6 NONbITOK PaboTbl Ha MeperpysKkax Npu nx BO30OHOBMIEHMN.

Mpu Harpy3skax 6onee 50% OT HOMWHaANbHOW WAW, eCNN TemnepaTypa Ha 3nemeHTax ctana Bbiwe +40°C, BKJlioualoTcA BHYTpeHHME BEHTUNATOPbI
oXNaXkAeHusA.

OTMeTUM, YTO NPV NOAKIIIUYEHUN HArPy3KM MAKCMMAJIbHON MOLLHOCTM, BbIXOAHOE HaMpsXKeHne MOXeT OnyCTUTbCA HEMHOrO Huke 200B (a B HEKOTOPbIX
CNTyyanx 1 ewweé HIXKe, B 3aBUCUMOCTM OT CTeMNeHn paspaga akkyMynAaTOpHON 6aTapen 1 3anporpaMmMmnpoBaHHoOro pexxuma «Qopma CurHana).

Ecnn akkymynatop paspagunca Huxke 11B/22B/44B (3T HanpsaXeHMA YCTAHOBJMIEHbl MO YMOJSTYaHUIO, HO MOMHO YCTAaHOBUTb COOCTBEHHbIE MOPOrK
HanpAXKeHUA OTKNIOUYEHNA akKyMynaTopa), To ceetogmno AKb HauHeT Muratb »KenTbimM LBETOM 1 3anuwnT 3ymmep, 3atem, yepes 1 muH, MAT BblKnouunTca.
Hanee MAI 6ygeT HaxoQUTBLCA B PeXMME OXKMUAAHUA, MOKa UM HaNpsXeHe Ha akKyMyNATOPHbIX 6aTapeax BocctaHoBuTcA Ao 12,5B/25B/50B (BHewwHen
noA3apAaKon, HanpuMep, OT CONIHeYHON 6aTapeun Unu BeTporeHepaTopa), Uan, Korga NoABUTCA HanpsaKeHne Ha Bxoge 220/230B MATIT (ot cetn wunn ot
reHepartopa). 27O cAenaHo AnA 3aWnTbl aKKyMynATOpa OT NOMIHOMO Pa3pAda, T.K. aKKYMYNIATOP MOXeT BOCCTaHaBNMBaTb HanpsAXeHne, NPUMepPHO Ha OAuH
BOJbT 1 fake 6onee, Nocsne OTKYEHUA Harpy3Kuy (B 3aBUCUMOCTY OT COOTHOLLEHWA MOLLHOCTY Harpy3Km oTHoCUTenbHo émMKkoctn AKB).

Ecnu npocagka HanpsKeHWsa Ha akkymynaTope Huke 11B/22B/44B 6ypeT KpaTkoBpemeHHoN (MeHee 1 MuHyTbl) — MAIT He OTKNUUTCA, UTO ONATb-TaKu
MO3BOJINT 3aMyCTUTbCA YCTPOMCTBAM C 6ONbLIMMUN MYCKOBbIMM TOKamu. KpaTKoBpemeHHOe nafeHne HanpsKeHua Ha akkymynatope (Huxe 11B/22B/44B)
ABNAETCA JOMYCTUMbIM N HE NPUBOAMT K €ro nopue, T.K. 3a TaKOW KOPOTKUIN MHTepBan BpeMeHn cynbdaTtauma niacTuH akkymynaTopa npocTo He ycrneeT
npounsonTn. Hanpumep, o6bIYHO B MOMEHT MyCKa ABUraTensa aBToMo6una B 3MMHMX YCNOBUAX HaNpAXKeHME Ha akKyMyATOpe MOXKeT nagaTb Ao 7B (B TeueHne
HEeCKOJIbKMX CEKYHA).

Mpume4aHue: lMpu nonHom paspsAaoe nonepemeHHO 8bl600aMcA 08a HanpsaxeHus AKB. Co cmpenkoli HU3: mekyujee HanpsxceHue AKb ¢ npocadkou
nod mekywyio Hazpy3ky. bes cmpenku : HanpaxeHue AKb komopoe 6ydem, ecniu cHAMb HAzpy3Ky (m.e. HanpsAXeHue HA XOJI0CMOM XOO0Y).
BoiknoyeHue 2eHepayuu 6ydem npoucxooume uMmeHHO no HanpsxeHuio AKb no XX m.e. 6e3 cmpenku.
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PEXXVM 3APAOA

MAT sBnAeTcs MOLHbIM MHOTOCTAaANNHbBIM 3apPsiAHbBIM YCTPOMCTBOM. MaKCUManbHbI 3apAaaHbIi TOK, KOTOPbI MoXeT obecneunTb MAI (ecnv KOHEYHO ceTb
B HOpMe, No3BonseT eMKocTb AKB 1 cOOTBETCTBYIOT HACTPOWKM TOKA 3apAa) pacCcunTbiBaeTCA Mo ceaytollein popmyne:

Pmax*0,4/Uak6HOMUH
unun
Pmax*0,3/Uak6HoMuH, pna 48B mopenein n npnbopoB C MOLWHOCTbIO OT 15KBT BKnountenbHo.
Hanpumep, ana ycrpoicrsa MAI 3kBT (Pmax =3 kBT1), Uak6HOMUH =24B:
3000BT*0,4/24B=50A.

BK/lioueHune MATT B pexxum NpuHYanTENbHOMO 3apaga, MPOUCXOAUT ANVHHBIM (2 CeKYHbI) HaXaTneM Ha KHOMKy «3apagy». Ecnm ceTb B HOpMe 1 NpoLwno Bpems
oxugaHusa, To MATT BKJTiount pexknm 3apAaga. Ecnv spemsa oxxnganua He nctekno, To Ha KU noasutca Hagnucb: «[1o 3apaga» n octaBweeca spemsa. Ecnm cetb
He cooTBeTCTBYeT XapakTepuctukam NOCTa, TO ANMHHOE HaXaTue Ha KHOMKY «3apAg» BbI30BET NpeaynpexxaeHue «!I» n B MeH0 ownOOoK 1 NpegynpexaeHui
MOXKHO 6yaeT npounTtaTb «HeT 220 ana 3apaga». Bpemsa oxupaaHua 3apaga nocne noasneHna cetn —20c. Ha npyHyautenbHbin 3apag MAT MOXHO 3anycTuTtb
TONIbKO N3 peXXrnMa TPaHCAALMK CeTU (FOPUT CBETOAMNOA, «CeTb).

B cnyuae, ecnn HanpsxeHue Ha akkymynatope meHblie 12,5B/25B/50B (HanpsaXeHuA MO YMOMYAHMIO, MOXHO YCTaHOBUTb COOCTBEHHble noporu) - MATT
aBTOMATMUECKU 3aMyCTUT PEXNM 3aPAAKN (KOHEUYHO, MPU HAaNNYnM CETU N eCNTN PEXKMM 3apAga pa3peLleH).

Heobxoanmo MmeTb B BUAY, YTO €C/IY 3anporpamMmMmnpoBaH PeXxXnM 3apsaga MasbiM TOKOM - OydepHbiii 3apag (no ymonyaHuio He BKJliouéH), To 3apag no
poctvxeHnn 14,5B/29B/58B (nmbo 3anporpammmpoBaHHoro) HE 3akoHUUTCSA, OH NepenaeT Ha Manbli TOK 1 ByeT B 3TOM peXrMe, MoKa He NPOonageT ceTb.
BbiiTn 13 pexkuma 6ydpepHoro 3apaga manbiM TOKOM 1 MPOCTO M3 3apAfa, MOXHO HaxkaB elle pa3 AJIMHHO kHonky «3apag». Ecnn pexxum 6ydepHoro 3apaaa
He 3anporpaMmMnpoBaH, To No focTmxeHun 14,5B/29B/58B (n1bo 3anporpaMmmmpoBaHHOr0) 3apas OKOHUUTCA.

Mpu 3apage akKymynAaTOpoOB MUTaeT CUHWUA cBeToaunod cetu (1 pas B 2 cek.). [Npu nepexoge Ha 6ydepHbIn 3apag noABUTCA cumBon * (3Be3404Ka) Ha NaHenm
KKN.

Hanps»eHre oKoHYaHUA 3apAaga 1 bypepHOro 3apsaga MOXKHO U3MEHUTb B HACTPOMKaxX, U OHM COOTBETCTBYIOT 3HaueHMAM npu Temnepatype 20°C. PeanbHble
3HaueHNA HanpPAXeHUA OKOHYaHWA 3apAaga 1 bydepHoro 3apaga 3aBucAaT ot Temnepatypbl AKB. Temnepatypa AKB cHMMaeTca ¢ gaTtumka TemnepaTtypbl, B
Cnyyae ero oTCyTCTBMA TemnepaTtypa cuntaetca pasHoun 20°C. Temnepatypa B MAI moxeT nepefaBaTbCA U C OMOMHUTENbHbIX YCTPONCTB, Taknx Kak MPPT
nnun BMS (npounssoactea komnanun «MUKPOAPT PO»).

lMpumeyaHue.

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

2) Ana numueevix AKb HanpsaxeHue 6ycepHo20 pexxuma Yyepe3 Ccymku He U3MeHsaemcs.

3) Tak»<e onsa numueswbix AKB npu ompuyamensHbix memnepamypax 3apsa0 omkoyaemcs (6aokupyemcs).

lMpumeyanue. PeanvHoble 3HaYeHUA HanpsAMXeHUe OKOHYAHUSA 3apada u 6ygepHozo 3apsada, c nonpaskoli Ha memnepamypy, MOXXHO hocMompemso 8
ma6no 3Ha4eHuli memnepamyp. llpu 3mom HanpsxxeHue 6yghepHoz0 3apsada 6yoem o603Ha4vyeHo Kak «BUF», a yepe3 cymku Kak «B24»,
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PEXXMM NCTOYHUKA BECNEPEBOVHOIO NMUTAHMA (UBIM)

JTOT peXMM ABNAETCA OCHOBHbLIM M OMWCBLIBAETCA 34eCb TOMIbKO MOTOMY, UTO ABAAETCA KOMOMHaumeln npepblaywmx pexrnmMoB (reHepaumn v 3apsaga) v
aBTOMATUYECKN OCYLLECTBAET Nepexos C CETU Ha reHepaunio 1 obpaTHO, Npun HeobxoammocTw, 3apsaxaeT AKB. Mpy AIMHHOM HaXaTun Ha KHOMKY «CTapT»
MAI TpaHcnmnpyeT ceTb CO BXoAa Ha BbIxoA. [Npu Hannuum cetn n, ecnn HanpakeHne Ha AKB meHblue 12,5B/25B/50B (Hanpsa»eHnA NO YMOYaHMIO, MOXHO
yCTaHOBUTb cobcTBeHHbIe noporu), MAT HauHeT 3apsaxxaTb AKB. Mo okoHuYaHun 3apaga, korga HanpskeHne Ha AKB 6onblue 14,5B/29B/58B (HanpsaxkeHUA no
YMONYaHNIO, MOXXHO YCTaHOBUTb cO6CTBeHHble noporu), MAl neperigeT Ha TpPaHCNALMIO CETU WM Ha 3apAad ManbiM TOKOM — OydepHbin 3apag (ecnu
3anporpamMmmmnpoBaH NocneaHun).

Ecnn cetb nponana unu oHa 6onbwe 265B (nporpammunpyetca) unu mexblwe 120B (nporpammupyeTca), a Takxke, eCcnn YacToTa CeTu Bblla 3a npegenbl
40 - 63 Iy (ponyckaeTcAa KpaTKOBpeMeHHas YacToTa B npegenax 35 — 75y ecnu B meHto MATT BbI6paHo, uTo Ha Bxoge reHepaTtop), MAT npekpaliaeT 3apag u
nepexoanT B pexxnm reHepaumn 220/230B ot AKB.

lMpumeyaHue. Bpema nepexo0a ¢ 2zeHepayuu Ha mpaHcaayuio (nocie cmabunusayuu eéxoda) omcymcmeayem, npu nepexooe 4epe3 HOJIb CU2ZHAN
2eHepayuu noomMeHsemcsa cemeabiM HanpsxeHuem. O6pamHbIli npoyecc 3aHumaem epemMs nopsAOKa 2-4mc U cea3aH ¢ onpedesieHuem cobbimus
«nponana cemo>. [poyecc onpedeneHuss 00CMAMOYHO C/IOXHbIU U 3d8ucum om Hazpy3sku, Hanpumep, 6e3 Hazpy3ku XX (Xonocmolti Xo0), anzopumm
NpUHYUNUAIbHO UHOU.

Kpome TOro, ecnu Ha Bxoie Hanps)KeHne oTNYaeTca oT CMHyconganbHol ¢popmbl, a TeM 6onee nMmeeT BUA HanoXKeHHbIX nynbcauni, MAT moxer
NPUHATb 3TN MCKa)KeHUA 3a cobbiTme «nponana ceTb». TakoOW cny4vyall BO3HMKaeT, Korga B KavyecTBe MPOMDILWIEHHON CeTU UCnosb3yeTcsa
6eH30/gn3enb/rasoBbiii [eHepaToOp, 0CO6€HHO MaNOMOLLHbI HEM3BECTHOTro NnponsBoauTensa. B stom cnyvyae B MeHI0 MOXKHO BbiCTaBUTb «Bxog 220
B»-> «b/[lnsleHepaTop». Anroputm 6yaeT HacTpoeH Ha paboTty ¢ nnoxon ¢popmon curHana. B Tom umncne 3a cuer «3arpybneHus» peakuum Ha
nMnynbCHbIe NPOBarbl HANPAKXeHUA, Nepexoa Ha reHepaLuio Npu Npona<e Hanps)XeHnaA ¢ leHepaTopa moXxeT gocTuraTb A0 8Mc NoA HarpysKom n
Ao 20mc Ha XX. Ecnmn y Bac MOLWWHbIN KauecTBeHHbIN beH3o/[lnsenb NleHepaTop, AnA o6ecneyeHns 6bICTPOro N Ka4eCTBEHHOro nepeksnyeHus (2-4
mc) c FleHepaTOopa Ha reHepaLunio, MOXXKHO OCTaBUTb OMNLMIO NO ymonyaHuio: «<Bxoa 220B»->«lMpombiwneH CeTb».

Bpema aBTOHOMHOW paboTtbl MAI OT akKymMynATOpHOW 6aTapey MOXKHO onpefenntb no Tabnuue «OpueHTMPOBOYHOE Bpems paboTbl OT
akkymynatopoB». Heo6xogumo oTmeTuTtb, YTO He peKomeHayeTcAa paspskaTb 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 6aHKM 200A.4 x 12B). MNpn 3Tom ecnm yacto noaknoYvaeTcs,
HanprMep, HaCOC MOLLHOCTbIO 2KBT, TO NKoBbIN Tok 6yaeT 3000BT/24=~120A, B 3TOM C/lyyae, PEKOMEHAYETCA YBENNUNTb eMKOCTb J0 ~120A/0,4C=300Au x 24B.
MowHocTb, Kotopyto MAIT MoXeT TpaHCAMPOBATb, OrpaHMYeHa MOLHOCTbIO CuNoBbiX 3nemeHToB MAIT ©  COOTBETCTBYIOWUM CETEBbIM
aBTOMaToOM-npefnoxpaHuTenem. Nostomy Harpyska, nogkntouyaemasa K MAI He gomKHa NpeBbllaTb €ro MakCMMasibHYO MOLLHOCTb Aa)e npu NUTaHuu oT
BHELLHEro CeTeBOro HanpsaXKeHus.

MPEAYNPEXOEHWE! Mpn 6onbwnx Tokax K3 (KopoTkoe 3ambikaHne) MOTYT 3aMMNHYTb BHYTPEHHME KOHTaKTbl nepekntoyatowmx Pene, uto npmuseget MATT K
BbIxoAy 13 cTpoA. [losTomy nsberante K3 no Bbixogy, 0CO6€HHO, ecnun NoAKNIoYEHa CeTb.

MPEOYMPEXAEHWE! MimenTe B BUAY, uto MAIT TONbKO NPONyCKaeT CeTb, YaCTUUYHO GUNLTPYA €€ OT «rpA3un», HO He BbipaBHMBaA NO HanpsxeHuto. Ecnv Bawa
CeTb He COOTBETCTBYET CTaHAapTaM MM MOCTOAHHO 3aHMXKeHa/3aBbllleHa, TO Mexay ceTbio U MAT, pekomeHayeTCcA ycTaHOBKa cTabunmsatopa CeTeBOro
HanpAaKeHus.

B MAIT peanv3oBaHa noacTporika ¢asbl. B pe3ynbraTte nepexos Ha CceTb Npuv OOOM THMe HAarpy3Ku NPONCXOAUT C ToW »e da3on. Mpu obpaTHOM nepexone C
CeTU Ha reHepaumio pasa Takke CMHXPOHU3NPOBaHA. DTo obecrneymBaeT Nerknin 1 6oiCTpbIA Nepexoq ¢ cetr Ha MAT 1 obpatHo.

JononHumenoHele pexumol pabomesl, makue kak IKO pexumsl, noOKayka cemu Pmax, npuHyoumesibHasa 2eHepayus, o2paHuydeHue MouHocCmu nompebieHus
om cemu u m.0. ONUCAHbI 8 C1e0yUUX pa3oesnax UHCmpykyuu u 6osee nodpobHo 8 omoesnibHoU 00KyMeHmMayuu Ha catime KOMNAHUU.
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NOPAAOK NOAKJTIOYEHUA

I'IpOBep,eHme 3a3emineHna ona scero 3neKTpoo6opy,qosaH|/m

NHBepTtop MAI (Npu CTauMOHapHOWM YCTaHOBKE) MU BCe NpuOOpbl JOMKHbI MMETb 3a3emsieHne B cooTBeTcTBum ¢ [1Y3.

3asemsnieHne [OMKHO 6biTb eAnHO (BKNoYasA WKadbl 1 CTeNNaXu, C KOTOPbIMUA MOTYT MMeTb KOHTaKT Npubopbl), To ecTb B s
pa3HbiX TOUYKaX COEAVMHEHWA He [OO/MKHO BO3HMKaTb MOTEHUMANOB M MAOXUX KOHTaKToB. CTennaxu v meTtannmyeckue | &
KOHCTPYKLUK, conpurKacatoLwmeca ¢ Nprnbopom Takke He06XoANMO 3a3eMINTD. : 2 S |
] 1 e
] ] ~
B MVHMMANbHOM UCMONTHEHNI 3a3eMiIeHe (N8 3aLUTbl OT HABOAOK) - 3TO METANNINYECKUI WTbIPb (OUMHKOBaHHas Tpy6a, ¢ ¥ E }
TONILNHONM CTEHKM He MeHee 3,5 Mm), BOUTbIN B 3eMito Ha 1,5-3M € NOAKIIOYEHHBIM K HEMY MPOBOAHNKOM (TPAaAMLNOHHO B i |
M30MIALMN XKeNnToro LBeTa C 3e/IEHON Monocomn). \ '
|}
U
MPEOYMNPEXOEHUE! MAIT unmeer 2 TOUKMK v
NoAKnyeHnsa 3as3emsieHua (Ha Kopnyce ” B i
KnemMHoWn Konopake). [nAa Bawen 6Ge3onacHOCTU o
HaCTOATENbHO peKoMeHayeMm MOAK/I0YaTH + & T " . + RN .
3a3emMJ/ieHune K obonm.
128 128 ﬂ 128 128 128 128 :
MoaroToBka maccusa AKb. €=100 A4 C =100 Ay C=100 Ay C =100 Ay C=100 Ay C =100 Ay
3anpewaetca BKJTiouatb MATT 6e3 akkymynaTopos! N \ ¢ : .\ s /.
J
NPEAYMPEXKIEHWE! HeobxognMo  cTporo ol b TR
cobniopgatb nNonApHOCTb nogkntoyeHna AKB K

nHBepTopy. [axe KpaTKOBpPEMeHHOoe HeBepHoe
nogknioveHve Kk AKb npreoanT K Bbixofy nHBepTOpa
13 CcTpoAa. PeMOHT B [aHHOM cnyyae He Oyget
ABNAETCA rapaHTUNHbIM.

a) 8)

C6opka maccusa AKB, puc. 3

a) napannenbHoe coeanHeHmne 2x AKb: 12B x 200 Ay

6) nocnepoBaTenbHoe coeguHeHne 2x AKb: 24B x 100 Ay

B) NocnieqoBaTenbHO-NapannenbHoe coeguHenmne 4x AKb: 24
B x 200 Au 128 128
r) nocnepgosatenbHoe coeguHeHne 4x AKB: 48B x 100Ay
Mpu napannensHoMm  nopaknodeHun AKB  émkocTin Tl i Sl S
CKNaAbIBAlOTCA, @ HaNpAXeHne He MeHAEeTCA (BapuaHTbI: a, B). - & = & - @ - @ - @
MNpn nocnepgosatenbHoM nogkntoyeHun AKB EmKocTb He
N3MEHAETCA, a HaNPAXXeHMA CKNaablBaloTCA (BapuaHTbl: 6, ).
Moapo6HOCTM B NpunioxeHun «Boibop 1 pabota AKb». 6) r) PucyHok 3

248
48 B

128 128 128 128
C=100 Ay C=100 Ay
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aKKYMyNIATOPbI 3aKMMaMKU TUMA <KPOKOAWIIbI®, UCKIOUYEHNE - ManoMmolyHble 6noku Ha 12B meHee 2 KBT anA paboTbl B MONEBbIX YCIOBMAX

f MPEOYNPEMXOEHME! MAIT MOXeT BbIATA M3 CTPOA, eciv Npu pabote npubopa otcoeanHuTb AKB! Mo3ToMy He pekomMeHayeTcA MOACOeAVHATb
HenocpencTBeHHo ¢ AKB pacnonoxeHHOM Ha aBToMob6wue.

MPEOYMPEXOEHWE!  3akpennate npoBoga oT MAI Kk knemmam AKB HeobxogyMo 0cO6eHHO TlaTenbHo! PekomeHayem MpUMEHATb CneuyanbHyLo
TOKOMpPOBOZALLYI0 cMa3Ky. [Tnoxoe coeamHeHme ¢ knemmamm AKB MoXkeT nprBecTy K Bbixogy npubopa 13 ctpos! [Mpu nnoxom KoHTaKTe 6yayT pa3orpeBaTbca
MeCTa COeANHEHNA N MPOBOAA, UTO MOXKET NPUBECTM K PACTIABNIEHMIO 1 3aMblKaHWIO MPOBOAOB, a TaKXKe K 60/bLUMM NOTePSM MOLLHOCTU.

Coeem!!! Bo usbexaHuu cunbHol UCKpbl nepeoe NoOK/IloYeHUe «+» KJleMMbl npoe8o0d, neped meM KAk ee 3aKkpenums Ha 601m, MOXHO npou3secmu
Yyepe3 Heb6onbwoli pesucmop (Hanpumep, o6bI4YHYI0 Iamny HakanueaHus). Oco6eHHO cuNbHAas UcKpa eo3Hukaem e 48B 6510kax: 8 3mom ciy4ae
pexkomeHOyeM, ec/lu Hem pe3ucmopa, Nocs1e008amesIbHO KpPAMKO8peMeHHO KacambCsA «+» K/leMMbl Nposoda eHa4yane «+»12B nepsozo (om 3emnu)
AKb, nomom «+»24B emopozo AKb, «+»36B mpemeezo AKb u HakoHey «+»48B nocnedHezo AKb e 48B ces3ke.

A MPEAYNPEXOEHUE! Mepemblukn mexay AKB Heobxoammo 3akpennaTb TwaTenbHO! PekomeHayeTcAa NpUMEHATb TOKONPOBOAALLYIO CMa3KYy.

MPEOYMNPEMAEHWME! 3anpeweHo wncnonb3oBaHME aBTOMATUYECKOro BbIKAYATENA WM MNNaBKOW BCTaBKM MO nuHUM  AKB  MOLIHOCTbIO
MeHee[BYXKPaTHOWN MaKkcManbHOM mowHocT MAT (T.e. HaNnpsaXeHne akKyMynAaTOPHON COOPKM YMHOMAETCA Ha TOK CpabaTblBaHNAABTOMATUYECKOTO
BbIK/IOYATENA NN MNABKOW BCTaBKW).
[nAa nepembluek pekoMmeHAyeM NPMMEHATb NPOBOAa CeYEHEM He MeHbLLE, YeM NPOBoAa OT MHBEPTOpa.
Ecnn ectb Heo6x0AUMOCTb YANUHUTL NpoBofa K AKB, To MOXHO OTpe3aTb WwTaTHble NpoBoga B 10-15 cm OT Kopnyca 1 NpunasaTb UM 06XkaTb cneLmanbHOm
rMIb30W HOBBIN AANHHBIA NpoBoa. MNpu yannHeHu B 2 pasa (T.e. npoBoja AJIMHOK B 2 METPa), He0OX0AUMO NPOBOJ BblibMpaTb ceyeHnem B 2 pa3a 6onblue,
yem ycTtaHoBneHbl Ha MAT. Mpu yanuHeHun B 3 pa3a, 6patb npoBop B 3 pa3a 60nblINM CEYEHMEM, YEM LITATHBIMN.

lMpumeyarue. MAI paccuumesigaem nadeHue HanpAxeHUs Ha nposodax K AKb 8 3asucumocmu om moKa u npou3sooum coomaemcmayowyto KOppeKmuposKky
HanpsaxeHus. Koppekyus npoucxodum u3 pac4éma mekyuje2o mokd, u3gecmHeix ced4eHuli Npogoo0os 0714 Kaxoou modenu MAIT u ux cmaHOapmHouU OnUHsI.
JaHHbie 3HavyeHus «<npedycmaHosieHbl» U He Mo2ym 6bimb U3MeHeHbl N0J16b308aMesIEM.

PekomeHpyem nogkntoyatb maccus AKB «no graroHanw» K natocy ot neporo AKB B c6opKe, 1 K MUHYCY OT nocsiefHero.

MNpuKkpennte ckoTyem Ha cepeaumHy opHoro AKB pgatuuk TemnepaTtypbl M BCTaBbTe MPOBOA B pPa3beM MNOAKMIOYEHMA OOMNOMHUTENbHbIX YCTPONCTB
«Tak6/BMS/MPPT»(B cTapbix moaensax ¢ Hagnucbto «<MODEM»). Ina mogenn DOMINATOR/TITANATOR, nononHUTENbHO, TaKOW e pa3bem BbiBEAEH C3aau
Kopnyca.

MPEOYNPEXOEHWE! 3anpewaetca HabupaTb maccB AKB 13 pasHbix akkymynAaTtopos! AKB fomKHbI 6bITb O4HOrO NPOV3BOANTENA U OANHAKOBOIO TUMA,
cepuin, MapKUPOBKN, 1, B aeasne, OAHON NapTUK, TO eCTb MAEHTUYHBIMI, NPUOBPETEHHBIMU B OAHO BPEMS.

MPEOYMNPEXOEHWE! 3anpewaetca coegnHaTtb MuHyc AKB ¢ 3a3emneHnem (co «wtbipém» BomToMm B 3emito). CoeguHaa mmnHyc AKB ¢ 3azemneHnem, Bl
co3paeTe 06paTHbLIN KOHTYP, KOTOPbIV MPUBOAUT K pa3paay akkyMyIATOPOB 1, B HEKOTOPbIX C/TyYasXx, BbIXody N3 CTPOA MHBEPTOpPA.

BH/MAHWE! TMepen MOHTaXOM CHUMWTE MeTannimyeckmne ykpaleHua (0CobeHHO Lenoykn 1 bpacnetbl) n ybepute MeTanIMYECKUn UHCTPYMEHT Ha
Bpema MoHTaxka Maccuaa AKB. MNpu nonagaHum 3Tux npegmeToB mexay knemmamu AKB no HUM nongeT ouyeHb 60NbLLON TOK, MeTan PacniaBUTCA, U Bbl
MOXeTe MoNyUYNTb OYEHb CUSTbHbBIE OXKOT.

BHMMAHWE! MpoBepbTe HanpsxeHue Ha Baweln cbopke AKB, ¢ nomouwbio BonbTMeTpa. 3anpewaeTtca nogkntoyatb MAI K maccuy AKB, ecnun
HanpsAXeHne Ha MacCMBe He COOTBETCTBYET HOMUHANIbHOMY HaMPAXXeHNI0 MHBEpPTOpa.

BHUMAHWE! Mpw nogknioyeHnmn K akkyMynaTopHbIM 6aTapeAmM 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 - onp

MogknioueHne K IJ1IEKTPOCETU

nosToMy nepes Hauvanom paboT HeobxoAMMo 06ecTounTb BCe BXOAHble uenu. OTCYTCTBME HaNPXeHWW Ha

f BH/IMAHWE! Mpn paboTe C BbICOKMMM HANPAXEHUAMU CYLLECTBYIOT PUCK MOPAKEHUA 3NEKTPUUYECKUM TOKOM,
NPOBOAHMKax He0OX0ANMO KOHTPONNPOBATb Nepes Havaom paboT cneumanbHbIMU MPOBHUKaMU.

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

NUTAHUA (BXOAUT B KOMMJIEKT NOCTaBKM NprbopoB Ao 3 KBT, ¢ ceueHnem xun He meHee 0,75 Mm2), M. puc. 4. PucyHok 4. Bxod cemu npu6opos
MOWHOCMbI0 00 3 KBm

BH/IMAHWE! Heobxogumo ctporo cobniogatb ¢pasmpoBky npnbopos. HecobniogeHre npaBuibHOCTU NOAKAOYEHMA Gasbl, HENTPaIK, 3eMN MOXeT
NpUBECTU K HEBEPHOW paboTe 060pyf0BaHWA UM BbIXOAY €ro 13 CTPOA.

B cnyuae ecm npubop Gyper mcnoneso- PHASE1OUTPUT NEUTRAE OUTPUT PHASE3 INPUT
BaTbCA CTaLMOHAPHO (3TO, KaK NPaBWIo, BCe MouHocTb PekomeHayemoe -
6 B BbIXO4 ®A3A BbIXO4 HEUTPANU BXOO ®A3A

NPrGOoPbI MOLHOCTLIO OT 3 KBT), Heobxoau- npnoopa, Kot ceyeHue nposoaa, MM
MO CHATb KPbIWKY C pacnpenenutenbHomn 3 25
(kneMMHoOW) KOpOoOKM Ha 3aaHen naHenu !
npnbopa, cMm. puc.5. |

4,5 2,5 1 e
Moaknioyaemble npoBoga HeobxoaMmMo

|

NPOBOAUTb 4Yepe3 Pe3nHOBblE MaHXeTbl, 6 4 2 @
npeaBapuTeNibHO CAleNlaB B HUX OTBEPCTUA
nop Heobxoaumbli kabenb. Heobxoanmo 9 6 3 @'
TWATeNIbHO 3aTArMBaTb MNPOBOAHMKA B
KNneMMHMKax, a Noc/ie MOHTaXka YCTaHOBUTb 4 |
. y 15 10 @
PbIWKY Ha ee MmecTo. Huxe npvBeaeHa
npumepHasa cxema nopakmodeHna MAM K 5 @l
BXOAHbIM/BbIXOAHbIM ceTAm 220/2308B: 20 16

HeobxoAnMo OTMEeTUTb, UTO KOHTAKT 4 nopakntouveH Tonbko B mogenax DOMINATOR/TITANATOR w
ncnonb3yeTca A NOAKIIYEHMA reHepaTopa Unn BTopon pesepBHoM ¢a3bl 220/230B, nogpobHee

CM. B COOTBETCTBYIOLLEM pa3fene. B ocTanbHbIX MoenAax He NCnosib3yeTcA. 4 5 6
SECOND PHASE INPUT NEUTRALv INPUT GROUND
PucyHok 5. KnemmHas konodka npubopos mowHocmeio om 3 kBm. ~ BXOA 2-V ®A3bI (DOMINATOR)  BXO[ HENTPANN SEMIIA

NOoAKNOYAOTCA B TepMUHAJIbl C COOTBETCTBYIOLWMMM HaANMNCAMW Ha KOprnyce NHBEPTOpPa. HeBepHoe noagKn4vYeHne MOXET NPUBECTN K O4YeHb CEPbE3HbIM

nocnencTemAm, Bbixogy 13 ctpoa MAIT, Harpy3ok (MoTpeburTenelt), a Tak»Ke K BOSHUKHOBEHMIO MOXapa, B CIEACTBUM KOPOTKOTO 3aMblKaHWA.
Tak>ke He0OXOAMMO NPaBUIbHO MNOAKMOUMTbL 3a3eMIIEHKE B TOM UKCIIe K Kopnycy (puc2) npubopa.

: BH/IMAHWE! Crporo cobntofarite Ha3HaueHne Knemm B KIEMMHOW KOPOOKe Ha 3aaHel naHenu nieeptopa MATT. 3emns, HenTpanb, ¢pa3a Bxoaa, $asa Bbixoaa



BKJTioueHne MAT 6e3 Harpy3Ku 1 yCTaHOBKA OCHOBHbIX MapaMeTpoB Yepes meHto MATT

Tymbnep BKJTioueHnsa MAT nepesecTtu B nonoxeHue BKJI. 3awmTHbIN aBTOMaT-NnpeaoxpaHnTenb no Bxoay cetn 220/230B noka He BKJlouaTb.
C nomolbto KHOMOK «3apag» 1 «CTapT» BBECTU TUN 1 EMKOCTb Bawero maccna AKB (cm. pasgen «BbIBOP NMAPAMETPOB»). 3atem nogknioumTte He60nbLLYIO
HarpysKy A514 NpoBEePKY pexunma reHepaunm (Hanprmep, HaCTONbHYO namny).

YcTaHOBKa MapaMeTpoB cUCTeMbI cneunduyuHbix ana Bawen cutyaumn. (cm. «BbIBOP MAPAMETPOB»)

MapameTtpbl AKB, BbIGOP OCHOBHbIX peXXMMOB PaboTbl, IKO pexkmm, pexkumbl yBeNMYeHNA MOLLHOCTK, BbIOOP HeCTaHAAPTHbIX MOPOroB Hanps»KeHW BaLlen
cetTn nnm cneynduyeckre napameTpbl TOKOB 3apaaoB Bawmx AKB, Bbl moxeTe HacTpouTb yepes meHio MATT, nn6o yepe3 MO MOHUTOPUHIA U HACTPOWNKN
napameTpos (cm. «<BbIBOP NMAPAMETPOBY).

MNoaknioveHne HarpysKu

Mogenn MAI po 3kBT nogknioyaloTca K Harpyske 220/230B ¢ nomoLblo pO3eTOK, PacnoioXKeHHbIX Ha NnUeBor NaHenu npubopa. Mpn nogknioyeHnn
Heobxoanmo cobniogatb GpasHOCTb (da3a 1 HyNb NUTaKOLWEN NeKTPOCeTM AOMKHA coBMafaTtb C $a3om N HyNEmM Ha po3eTKe MHBEPTOPA, Ha Kopnyce eCcTb
COOTBETCTBYIOLWAA MapKUpOBKa). Mpnbopbl mMowHocTbio OT 3 KBT nogkniovatotca Harpyske 220/230B ¢ momoLlibio KNeMMHOW KOPOOKW, KoTopas
pacnonioxeHa Ha 3agHel naHenn npnbopa, cm. puc.5s.

BH/MAHWE! Ha BbixogHyto po3eTKy BHYTpU Npubopa yCTaHOBMEH NAaBKUIN NpefoxpaHuTens. Ecnn npeBbicnTb MOLWHOCTL 3KBT, TO npefoxpaHutens
cropuT. Ero 3ameHa B 60nblINHCTBE Mogenel nHBepTtopa MAI BO3MOXKHa B HalleM CEPBUCHOM LIEHTPE, OfHAKO AaHHbIN ciiyyal He ByaeTt ABNATbCA
rapaHTUHbIM.

BKJTtoueHne nopgaum 220/230B Ha MATI

[na storo BKJTiounTte aBTOMaTUUeCKUI BbiKNoUYaTenb (NpegoxpaHnTenb) B nonoxeHne BKJTtoueHo (1).

Tymbnep n/unn aBToMaTUyYeCKUI BbiKOYaTeNNb/NpefoxpaHnuTenb MOTyT HAaXOAUTCA, B 3aBUCUMOCTI OT UCMOJTHEHUA WX TUMa Kopnyca, nMbo Ha 3agHen,
nnbo Ha nepeaHer naHenn MATI.

«CrapT» (Tem cambiMm BblKntounB reHepayuio 220/230B MAI-om ot AKB), a 3atem Tym6nep MATI. [Mocne yero moxHo otkntountb MAIT OT NpoBOAOB CeTH

f BHUMAHWE! Ona otkntoueHna MAIT Heobxogmmo BblKnounTtb aBTomMmaTnuecknii Bbikntouyatenb (MpefoxpaHuTenb) CeTU (€CNM OHa eCTb), HaXaTb KHOTMKY
(NpeaBapuTeNbHO OTKITIOUNB aBTOMAT B LLUMTKE) 1, 3aTeM, OT Knemm AKB.

BH/MAHWE! BKJTtoueHne MATT Heobxognmo npor3BoanTb B 06paTHOM nopagke. Hu B koem cnyyae He nogkIoyainTe ceTeBble nposoga ¢ 220/230B K
MAT HaxogALweMyca B pexnme reHepaumy 220/230B. bygbte BHUMaTENbHbI NPY NOAKYEHNN MPOBOAOB — COeauHANTe dasy 1 HelTpasb (HOMb) B
COOTBETCTBMY C MapKMPOBKOW Ha Kopnyce MATI.



M 3auluToun,

NMogpobHasa cxema nopknwyeHua MAM. Heobxopumo npasunbHO noaknwyuTb MAM. MMpeanaraem Havbonee 3aWMUWEHHYID CXeMy MOAKNWHEHUA, C AONONHUTENbHO

Heobxoaumomn npu MNOJAHOM aBTOHOMHOM MUTaHWUK, 0cobeHHO, ecnu BO3MOXEeH 3apAag OT MUHUSNEKTPOCTaHuuu.
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OB3OP MNMAHEJNIN YINPABJIEHNA. MEHIO KKWU

123456 7

MNpocmoTtp pexumoB pabotel MAI 1 K3MeHeHMe NapaMeTPOB HACTPOEK

ocywectenaetca ¢ nomoubto MKW (Kngkokprctananyeckoro MHAMKaTopa).
KK nmeet 2 ctpoku no 16 cumeonoB B Kaxpgon. CylecTByeT ABa pexunma
paboTbl KKU: pexxum nHANKaLnm 1 pexxnm HacTPOMKM NapaMeTpoB C MOMOLLbIO

MeHIO.

B pexxmme nHAnKaumm BEPXHAA CTPOKa OTOOparkaeT 8 NapaMeTpoB, HUXKHAA 3.
BepxHAa cTpoka KKW oTobpakaeT pexxkumbl, ownMOKM (NoaABnsaeTca 3Hak «1») n
coctosaHne AKB, HMKHAA CTPOKa - 3HauyeHMe HanpsaxeHuA Ha Bbixoge MAI,
MOLLHOCTb Harpysku, 4actoTy reHepauuu, OWMWOKM N npepynpexpeHna u

LONOJIHMTENbHbIE NapameTpbl (Hanpumep, o paboTe B pexumax KO n 1.4.). B
Tabnvue HMXe NprBefeHbl BCe BO3MOXKHbIE CMMBOJIbI, OTObpaatowmeca npu 9 10
paboTe npubopa:

20

11

PucyHok 6. iHoukayusa Ha XKW

Mosnumna Ha XKKU Cumson OnucaHue 1 napameTpbl:
[N}
. NHBepTOp BblKAtoyeH, He reHepupyeT 1 He TpaHCAUpyeT ceTb
| NHBepTop BK/loUeEH - BepTUKaNbHbIV cToNbeL, U3 4 AYeeK NonepeMeHHO MUratoLLmii ¢ 6yKBOM
COOTBETCTBYIOLLErO pexnma reHepaumm (bopmbl curHana) *
1
n Mpeun3nNoHHbIN CUHYC
o OnNTUManbHbIM CUHYC
* NopgpobHO 3TK pexkMmbl paboTbl onNKncaHbl Aanee B rnase Bbibop MapameTpos
L HeT coeauHeHua (nyctoi cumson)
2 b MoakntoueH KomnbloTep
C MoakntoueH CAI
L OWKnBKM: HeT OWMBOK MK NpeaynpexaeHnin (NycTo cMmBon)
! Mwuraet - BOSHUKAN OLWMOKM UAKN NpeaynpexraeHuns (MOCMOTPEeTb OLNMOKM MOXKHO B MEHIO CMIMCKA TEKYLLMX NpeaynpexaeHui
3 WU OWNBOK)
1 Muraet KosivMyecTBOM OWKMOBOK WAW  npeaynpexaeHuin (nocmotpeTb OWWMOKM MOMHO B MEHKO CNUCKA  TEKYLUX

npeaynpexaeHnin nam owmnbok)




] CoCTOAHME CETU: Ha BbIXOA HMYEro He nocTynaeT (MycTon cMmBon)
-
L leHepauwma 220/230B ot AKB
4 MponyckaeT (TpaHCANPYET) NPOMbILLIEHHYIO CETb (MM HAMNpPSAMKEHWE reHepaTopa) Ha BbIXOA,
-
a MuraeT (1 pas B cekyHAy): Ha Bxoae ecTb ceTb, HO MAT eé He nNponycKaeT Ha BbIXoA (Hanpymep BblKaoueHHbIN pexkmm)
MeHseT KapTUHKY Ha «leHepauuto» n 0bpatHo: IKO perkmMm NoaKavykm
1wnnmn 2 Mpwn BK/TtoueHHOM BTOPOM BXOZe, NOKa3blBaeT HOMep aKTUBHOIO BXOA4a
| CocTtosiHne AKB: HOpManbHO 3apsArKEHHbI MaccuB
[ | 3anonHeHHbIM NPAMOYrofibHMK 03HaYaeT, YTo HanpsaxeHneHa AKB Bbile MaKCMMaabHOrO
5 anaan AHMMaLMA: 3anonHaeTcA - naet 3apsag AKB, ecan 3anosiHeHMe MAET CO 3HAYKA NYCTOM BaTapen - TOK 3apsaaa HayanbHbIN, ecan
C cepeamHbl - TOK 3apAfa KOHEYHbI, eCIn MUraeT NoCAeAHUN PaspAs, - nAeT Noa3apas MaibiM TOKOM.
aoaan KonnyecTBo 3anonHEHHbIX AYeeK COOTBETCTBYeT HanpaxeHuio AKb
* Muraert - pexum noafepskaHua 3apaga MasbiM TOKOM oKoso Unoddepxc3ap (13,2B/26,4B/52,8B 3aBoackue) - 6ypepHblit
PEXUM.
6 * l MonepeMeHHO 3Be3404YKa M CTpesika BHU3: yepe3 24 4. bydepHOro 3apaga HanpsxkeHue Unoddepi3ap NOHU3UAOCL Ha
1B/2B/ 4B
3/4 MwuraeT - pexxum fosapaga
7 umopsl, B l
3HauyeHune HanpaxeHue Ha AKB. Ecan cnpaBa noABAAeTcA 4, TO 3HaYeHMe NoKasbiBaeT NPOCaAKY HaNpAXKeHNA OTHOCUTENbHO
cpeaHero (noaBnseTcs Npu HanpsXeHUsax 6IM3KUX K NOSTHOMY pa3psaay).
8 umopbl, A |3HayeHne Toka no AnMHMK AKB (co 3HaKOM «+» ecnu naet 3apss)
9 umdpsbl, B 3HayeHne Hanpa)keHua Ha Bbixoge MAI npu reHepauMmn WAKM 3HaYeHMe HanpaKeHua Ha Bxoge MATI npu
TpaHcnaummn cetn (ecnm MAN BblKntoyeH, To MUraeT 3HauyeHMe Hanps»KeHUsa Ha BXode CceTu)
10 Undpbl, kW | MowHocTb noTpebaeHns (¢ yueTom moLLHOCTM noTpebasemoit MAM ans 3apaga AKB) kBT
11 Undpsbl, Ny | YacToTa reHepaymm Uam 4actota TPaHCIMPYEMOW ceTH
9,10, 11 B mogensax Hybrid 1 DOMINATOR /TITANATOR B HUXHel CTPOKe, nNpu Hannudmmn noaxavku ot AKB B cetb 220 /230 B, 6yaet oTtobparkaTbea

OoT notpebsieHMe CeTU M CO 3HAKOM «+» MOLLHOCTb NogKavykm ot AKB.
HUKHASA CTpOKa TaKKe oTobparkaeT MHPopMaLMIo O neperpyskax U npobnemax (cm. OWMOKM, HEMCNPABHOCTU K NpeaynpeXKaeHUs).

* HOBble CMMBO/Ibl MOTYT NOABAATLCA Nocae npolwmrBku MAI HoBellwew Bepcueit MO
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MapameTpbl paboTbl MHBepTOpa MAI BBOAATCA ABYMA KHoNKamu (3APAL n CTAPT), pacnonoxeHHbiMu nog KKU.
Y KHOMOK eCTb [iBa peXrMa HaxaTua - KopoTkoe HaxaTue 0.5 cek (nanee KOPOTKO) n gnnHHoe HaxkaTune 6onee 1 cek
(nanee AJIMHHO). Mpw BblKntoueHHon noacseTke MKW aKkpaHa, nepBoe Haxkatue noboi KHonkn BKJliouaeT Tonbko

BblbOP NMAPAMETPOB

noaceeTKy KKW 1 He BbINONHAET CBOO GyHKLMIO.
Hap kHonkamn pacnonoxeHbl Hagnucy 3APAL u CTAPT. Huxe B Tabnuue onmcaHbl BapuaHTbl HaXaTUin KHOMOK

CETb

AKB

o

SAECA PEXWM

BbIEOP

CTAPT

POIr

yrpasfieHus.

CTAPT I/IMHHO KHonka CTAPT BK/lioyaeT u BblKntouaeT reHepaumio 220/230B oT MHBepTOpa MNpW OTCYTCTBUKM ceTu uau BKJ/lrouaet/

BblKntoyaeT TpaHCAALMIO CETU NPU ee NPUCyTCTBUN
3APAA AJZIUHHO B peskunme TpaHcaauum cetu/3apaga kHonka 3APAL ONNMHHO BK/liouaet/BblKatouaeT npuHyanTenbHbiit 3apag AKB.

B pexkMme MHOMKALMU MOMXKHO 3aNTH:

B Tabno cnucka Tekywmx npeaynpexaeHnin nam ownbok (B cnydae | CTAPT KOPOTKO - anctatb NnpeaynpeskaeHns

NX NPUCYTCTBUSA, NPU 3TOM B FaBHOM MeHto byaeT murate cumeon! | 3APAL KOPOTKO - nepexog, B Tabso TemnepaTyp
3APS/1 KOPOTKO WKW CTaTUCTUKK noTpebneHuns ot cetn n AKB B KBTY CTAPT OJIMHHO - c6poc cTaTUCTMKM
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B Tab6,10 3HaYeHU TemnepaTyp akkymynatTopa - AK6_T, paduamopa —
PaodT, mpaHcpopmamopa — TopT (He 80 8cex modensx) u 3HayeHuli
HanpAXeHUA OKOHYaHUA 3apada - UMax u 6ygepHo20 HanpaxeHUs
— Ubufc yuemom nonpasku 3a cvem memnepamypel AKB.

3APAL KOPOTKO - Bbix0o4, B peXXMM MHAMKALMN

3APAA O/TUHHO + CTAPT AJ/IMHHO

Mepexoq B MeH U pexum nporpammupoBaHuns MAI, roe cHavyana HeobxogMmo BblIOPaATb NMOAMEHIO, B HEM HYKHbI Bam
3aTeM U3MEHUTb €ro U COXPaHUTDL (TaKKe MOXKHO MCMO/b30BaTh 4/1A BbIXOAA U3 pexMma NporpammMmmpoBaHms):

CTAPT KOPOTKO

HaBuraums no MeHI MNPOrpamMmMMpPOBaHMA, CMeLLeHune
BNpaBo No napameTtpy u3 undp uav nepebop BapuaHTOB
napametpa

3APA4 KOPOTKO

YBesMyeHne 3HauyeHus napameTpa, SM60O HaBurauus no
MEH!H0 NporpammmnpoBaHus (umcna MEHAIOTCA
nocnegosatenbHo oT 0 A0 9; YMEHbLINTb 3HAYEHNE MOXKHO
MPOKPYTKOM MNOMHOTO LMKAa)

Bxog B pegakTnposaHme, BbiIXo4 U3 peadaKTUpoBaHUA C

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

HaBwurauua no meHto MATI, nornka 3axofa 1 BbixoAa U3 MeHo eAnHoo06pa3Ha No BceMy NHTEPPENCY N MHTYUTMBHO NOHATHA.
MPEAYMNPEXOEHWE! MomHUTe, 4TO HabpaHHbIN NapamMeTp HeEOOXOAMMO B KOHLe cOXpaHUTb B NamATn MATT HaxkaB 3APAL JJTMHHO.




NOAKATANOIN MEHIO XKKW

- FfeHepauua MAN

- 6/0un3.leHep./BMS  MPPT
- CeTb/dHeproKkoHom

- NapameTpbl AKB Mpu 3apaae
- Don. PENE (DOMINATOR

/TITANATOR)
- Apyrmve Onuuun

NHBepTOop MATI M3HaYanbHO HacCTpoeH Ha paboTy B cTaHAApPTHOM pexume. [na npasuabHoN paboTbl npubopa HeobxoaMMO
BbICTaBUTb €MKOCTb Bawwux AKB, ytobbl 3apsag Bawwux AKB npoucxoaun KoppekTHo. JononHutenbHo, B MAIM-e peannsoBaHbl
MHOTMe CneunanmnsnpoBaHHble PeXMMbI U UX HACTPOMKM, KOTOPbIe MOXKHO KOPPEKTMPOBaTb Yepes meHto MAT, anbo ncnonbsys MO
ONA HACTPOMKN U MOHUTOPUHTa.

MpumeuaHue. Hekomopesle NyHKMbl MeHo CmaHo8amcsa 00CmyrnHbl MOsbKO rpu 8blbope onpedeneHHo20 napamempa uau
pexcuma pabomel. Hekomopelie nyHKmMbl MeH0 00CmyIHbl MosbKOo 014 onpeodesneHHol mooenu MAT. Hoeble nyHKMbl MeHo moaym
B803HUKAMb nocse 06HosneHus npouwlusku MATI. Bce Huxce onucaHHbie napamempsl cripasedsiusbl Mosbko 014 rnpowusku MAT
sep. 24.4 u sbiwe.

- leHepauua MAN

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

rnasHoe meH1o,'™ 3APAA OJIMHHO 0.1 8bix00a 8 rnaBHOE MEHI0
Hasueayus no ocmassHbIM MoOMeH0 NO aHaN0rMK C BbllleyKa3aHHbIM NPUMEPOM.

®opma CuzHana *

OnmumasbHbIl CUHYC - 0becneynBaeT oTKNOHeHMEe GopMbl CMHYca He bonee 5% BNNOTb A0 NaZeHUA HaNPAXKEHUs 0

OnmumasnsHsIl cuHyc (o ymon4yaHuro) 200B. Janee nopnepHunBaeT ypoBeHb HanpsaxeHMa Ha 200B npu oTkAoHeHUn dopmbl cnHyca Ao 20%, obecneymsas

Mpeyu3uoHHbIl cuHyc

NOAKAOYEHME MaKCUMa/lbHbIX Harpy3oK npu nageHuM HanpaxeHua (npu 3apaskeHHbix AKB) Huke 200B.
PekomeHayem UCnosib30BaTb AaHHbINA PEKUM.

B coBpemeHHbIX MOAENAX BbIXOAHOE HanpAXKeHUe MOXKeT ynacTb HuxKe 200B TOIbKO NMpu NOAHOCTBIO Pa3pAXKEeHHbIX
AKB 1 Ha MaKcMmanbHOM HarpyskKe.

Mpeyu3uoHHbIl cuHyc - OTKNOHeHWe ¢opmMbl CMHyca He 6onee 1%. MogxoauT npubopam, KOTOPbIM KPUTUYHO
KauyecTBO CMHyCa BXOAHOrO CWrHasa. Ha MaKcMManbHbIX HArpyskax MOMKET CUIbHO «MpOoCesaTb» HamnpsyKeHue Ha

*/1aHHbIL NYHKM NODMEHIO UCNOsTb3yemcs mosibko | BPIXOAE, MO3TOMY He pPeKOMeHAyeTcA MCMonb3oBaTb ecu MNaHMPYemas Harpyska BbIXOAMT 33 HOMMHA/bHYIO
8 pexkume «[eHepayus» (paboma om AKB). mowHocTb MATIT.
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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 A0NONHUTEIbHbIMM
MOAYNAMMU CUHXPOHU3ALLMN).

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

Bedywuli/®azal- nepsbli npnbop (seaywmii npmnbop) B Lenoyke napannenbHbix MAM n ®asal npu 3-x dpasHom
NogKNtoYEHUN (CM. COOTBETCTBYIOLWMIA pa3aen onncaHums)

®a3a2, ©a3a3 — cooTBETCTBEHHO NPMOOP, HACTPOEHHbIM HA BTOPYHO MK TPeTbto ¢asy npu 3-x pasHom
NoAKAOYEHUM (CM. COOTBETCTBYIOWMI pasaen onmcaHums).

Bedombili — BTOpOW M nocseaytolme npnbopsl B Lenoyke napannenbHbix MAM (cm. cooTBeTCTBYOLWMI pa3aen
onucaHua).

HanpsaxceHue MAI
U=2208B

HanpskeHue Ha Bbixoge MAT npu reHepaumm ¢ AKB. C HEKOTOPbIMM TUMAMK Harpy3oK (31EeKTPOUHCTPYMEHT, HAcOoChl,
KOMMpPeccopbl) MHOTAA MOXKHO BblbpaTb 6o0siee BbiCOKOe HanpsxeHuMe Ha Bbixoge MAI ana yBennuyeHua wux
MOLLHOCTU. MOHUKEHHOE 3HAaYeHMe YA0O6HO MCNONb30BaTb A1 SKOHOMUK 3Heprum AKB 1 yBennyeHua BpemeHn mux
paboTbl B OTCYTCTBMM CETM, B C/y4ae, eC/iM Bala anmapaTypa MOXKeT paboTaTb MpW MOHUMNKEHHOM HaMNPAXKEHUW.
NmeliTe B BUAY, YTO ecnum HarpysKka bonblas, a AKB paspsykeH, To HanpsaAXKeHMe Ha BbIXOAe MOXKET ObITb MeHbLLe 3ToM
YCTaHOBKMU.

PexumPmaxCemu (Hybrid/DOMINATOR/
TITANATOR)

lMpuryoleHepay

lModKa4ka

Mpu BbIbOpE napameTpa “MNMoakauka” MAI ocyw,ecTBUT NOAKAYKY Ha CBOM BbIXOZ TaK, YTOOblI OrpaHMUYNTb MOLLHOCTb,
3abumpaemyto ¢ Bxoaa 220/230B (NpombiliNeHHas CeTb AN reHepaTop).

Mpu Bbibope pexuma [puHyaleHepal, a Takke Bcerga ansa mogeneit PRO, B cnydae npeBblWeHUN
“MakcMowHocmoeCemu” (cM.HUXKe, MolHOCTU no Bxoay 220/230B), MAI nepeiger B peum MPUHYAUTENbHOM
reHepauumn ot AKB. ®yHKUMA 0COBEHHO nonesHa B [aYHbIX KOOMEepaTMBaxX, FAe 4YacTo eCTb OrpaHuYeHue Ha
oTbMpaemMyto MOLLHOCTb CeTU (Hanpumep, ecam Ha Baw aom BblaeneHo Bcero 5 KBT, a, MHoraa, bbiBaeT HeobxoAMMOo
6osblwe mowHocTH). MoapobHee B COOTBETCTBYHOLLLEM pa3zesie OnMcaHuA.

PexumlodxaukudKO (Hybrid/DOMINATOR/
TITANATOR)

MpuHyoleHep3KO

lModkayka KO

Mpodaxa e Cemb*

* [lyHkmM axkmusupyemcs Yepes crneyuasbHoe
o

DKo pexkMmbl. YcTaHaBanBaeTca npuHuMn pabotel MAMa B 3KO pexknume. MeHO AOCTYNHO Npu Bbibope pexuma
ynpasnenua cetn:  "Cems, 3IHepe3KkoHOM"->"YnpasneHus  Cemoto"->  "Pexwcumelr  3KO"unu  "Cems,
SHepa3KkoHOM"->"YnpaeneHua Cemeoro"-> "Tapugp.Cemb+3KO". Mpu cooTBeTcTBylOWeEeM Bbibope, MAI 6yaer
OCYLLECTBNATb NOAKAYKY MOLLHOCTU UK NPUHYAUTENbHYIO reHepaLunto oT AKB Ha cBol BbIxoa,

PexkMm nosieseH, ecin ecTb asibTePHATMBHbIE UCTOYHUKM SHEPTUKN (CONHEYHbIE NAaHEeNU UKW BeTporeHepaTop), Aas
MWHMMU3ALMKN NOTPeBAEHNA SHEPTUM OT CETU U MUHUMMU3ALMM LIUKAOB pa3panos-3apanos AKB. MoapobHee, B Tom
yncne “lMpodaxca 8 Cems”, B COOTBETCTBYIOLLEM pasgene onncaHus.




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

Uakbmin Ceetoamnon AKB HauHeT MUraTb XKenTbiM UBETOM M 3aNULMUT 3yMMep, 3aTeM UHBEPTOP BblKntountca. Janee MATI
OyneT HaxoouTbCA B pPeXMME OXUAAHWA, MOKA HaMpAMeHMe Ha aKKyMynATopHon 6aTapee BOCCTAaHOBMUTCA A0
12,5B/25B/50B ¢ nomolubio BHELIHEro MCTOYHWKA 3apafia MAM OT ConHe4yHol baTapeu/BeTporeHepatopa WAM He
HayHeTCA 3apAg, OT BHellHel ceTu/reHepaTtopa (nossutca 220/230B Ha Bxoae MAIM).

BK/1 no Hazpy3ke ABTOmaTtmyeckoe BK/ltoueHne MAI npu HanuMuMM Harpyskm Ha BbIXOAE MOLLHOCTbIO Bbille YCTAaHOB/AEHHOMW. ITOT

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

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

BK/lroyeHus 2eHepayuu

reHepauma Hanps:KeHUs nepenaeT B HeNPepPbIBHbIN peXxnm, 1 byaeT paboTaTb, MOKa He UCYE3HET HarpyskKa.

Mo ymonyanuio pexxkum BblKntoueH.

[ns yyeta cobecTBeHHOro notpebneHna MAT, sTOT napameTp /yylle BbICTaBASATb NPU reHepauum Ha XO/I0CTOM XoA4y
(XX), T.e. 6€3 HarpysKu.

Mopor YyBCTBUTENbHOCTM 3TOrO NapameTpa ~10BT (Ha MmoLHbIX Mogenax ~50BT).

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

lpumeyaHue:

a) dmom pexcum Mmoxcem HeKoppeKkmHo pabomame ¢ 060pydo8aHUEM, KOMOPOE CAMOCMOAMENbHO KOHMPOAUpyem
ceme.

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

8) Onuyusa akmyasnbHA 0719 MAAOMOUHbIX Modesneli c MUHUMYMOM nompebumeneli, 20e KaxOblli samm Ha cuemy.

- b/Auns.lenep./BMS  MPPT

Bxo0 220B (HanpsxceHue Ha exode)
lpomebiwineH Cemeo
b6/fluzleHepamop

Bbi60p MCTOYHMKa HanpsxeHus Ha Bxoae MAT. MoHo BbibpaTb «MpombiwneHCetb» nam «6/AunsleHepatopy. Mpu Bbibope
pexkuma «b/OnsleHepaTop» HEOBXOAMMO BBECTM HOMMWHA/IbHYHO MOLLHOCTb reHepaTopa B MeHH0 «CeTb,IHEPrO3KOHOM» ->
“MaKkcMolHocTb” Npy aToM ONTUMM3MpPYETCA paboTa Nog, «NI0Xyto» CeTb (B TOM YMCNe YBEMUYMBAETCA BPEMA Nepexoaa C
CeTu Ha reHepaumio).

3aMeTuMM, YTO MaJIOMOLUHbIA TOMJIMBHBIA FeHepaTop MpPU PEe3KOM CMEHE HArpysKM MOMKET Ha KOPOTKOe BPeMA CUIbHO
NpPOCaAnTb CBOE BbIXOAHOE HAaNPsAXKEHME, NOITOMY PEKOMEHAYEM /151 TAKMX TEHEPaATOPOB BbICTaBAATb “CeTb, IHEeprokoHOM”
-> “HukHuii Mopor” B U=120B CeTtn (CcMm. HUKe).

Bx002 220B5b./ju3 (DOMINATOR/ TITANATOR)
BbIK/TtoueH

MpombiwneH CeTb

b/0un3leHepaTop

HononHutenbHbit BXxog 220/230Bans mogenn DOMINATOR/TITANATOR. Mo ymonuaHuio BbIK/lioueH.

3TOT BXOA MOXeT 6bITb 334eMCTBOBaH A/1A NOAKNOYEHNA Pe3epBHbIX MCTOYHMKOB, Hanpumep, beHso/la3o/m3ens
reHepaTopoB. AHAaNOTMYHO Npeaplaylemy NyHKTy npu Bbibope «Bb/AnsleHepaTtop»onTummnsnpyetcsa paborta nog,
«MAOXYIO» CETb (B TOM UMCNEe YBENMUYMBAETCA BpemMs nepexosa C CEeTU Ha reHepaLmio).

MakcMowHocmBx2 (DOMINATOR/ TITANATOR)
Pmax=12,0kBm3b

8- ykazaHo 054 npumepa, Heobxodumo ssecmu
Bawe 3HayeHue

YcTaHOBKA MaKCMMa/IbHOM MOLLHOCTU A1A BTOPOTo BXo4a.
MYHKT aHaNOMMYHbIN NMYHKTY «CeTb, IHEProskoHom» ->«MakcMoLLHOCTb» A1 OCHOBHOrO Bxoaa 220/230B cm. HuxKe.

Uak6B6/jusCmapm

Uak6_diz = 23.0B38

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

Mopor HanpaxeHua Ha AKB gna BK/lloueHua reHepatopa, 3HadeHue B BoJsibTax. MeHo CTaHOBUTLCA aKTUBHbIM eCcaun
Bbl6paHo oaHO 13 Pene Kak Myckb/AuslreHep nnan ecam Bbibpax CAM, B meHto Apyrue Onuuu -> CAM — 3apaga.
MoapobHee B COOTBETCTBYHOLLLEM pPa3aesne ONUCAHUA.
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Kon-eo Bedom. MAI (DOMINATOR/
TITANATOR)

Onpegensercs KOAMYECTBO NPUBOPOB B LieNoYKe NapaaienbHo NOAKIUYEHHbIX NPUBOPOB NPU CUHXPOHHOM
paborte. NogpobHee B COOTBETCTBYOLWEM pasge/ie OnucaHus.

BMS / MPPT
BblKntoyeHa

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

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

BblKnto4yeHa — HET BHELLHUX YCTPOMCTB

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

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

BMS+MPPTmMART— coBmecTHoe nogkatodeHne BMS n MPPT komnanum « MUKPOAPT MPO», Kon-Bo napannenbHbix MPPT|
B C/leAlytoLEeN CTPOKe.

Kon-eollodkn.MPPT

N=138

36- ykazaHo dna npumepa, HeobxoduMo ssecmu
Bawe 3HayeHue

KonnuectBo nofakAtoUeHHbIX napannensHbix MPPT(C)mART, npu N=1 — nogkntodeH oguH MPPT.
MoapobHee B COOTBETCTBYIOLLLEM pa3aesie ONUCaHUA.

- CeTb, JHeprokoHOM

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

MakcrMmanbHaa MOLWHOCTb Ha Bxoge MAT. dyHKUMA nonesHa Tam, rae HeobxoAMmo orpaHuYMTb notpebneHne MATI
ot ceTu/reHepatopa (ecau Ha Bxoa MAI noaK o4EH reHepaTop - BBECTU €r0 HOMUHAIbHYHO MOLLIHOCTb).

BepxHuii Mopoz
U=265B Cemu

BepxHUI nopor nepexoga B pexmm reHepaummn MAT. MAI nepeigeT B perkum reHepaummn oT AKB npu Hanps»keHun
Ha cBoeM BXxofe (ceTb/reHepaTop) Bbille 3TOr0 3HaYeHMs (Mo ymonyaHuio 265B).

HuscHuli lMopoa2
U=120B Cemu

HuKHMIM nopor nepexoga B pexum reHepaunn MAM.MAM nepenget B pexkum reHepaumm ot AKB npu HanpsarkeHun
Ha cBOeM BXxofe (ceTb/reHepaTop) HMKe 3TOro 3HauyeHus (no ymonuaHuto 120B, B TpexdasHoit cucteme 170B).

* npumeyaHue: lpu UCNoNb308aHUU MUHU3AEKMpPOCMaHyuu (6eH3o2eHepamopa u m.n.) 3mu nopoau cemu 003 Hbl 6biMb MAKCUMA/IbHO PACWUPEHb, UHaYe, U3-3a
803MOXCHO20 MP0OBAA HANMpAXEHUA y cnabozo eeHepamopa, MAT nepelidém e pexcum 2eHepayuu

YnpasneHnue CeTblo

TpaHcaayua+3apsao
TonbkoTpaHcnayusa
Pexcumor KO
Tapugh.Cemb+3KO

TpaHcnauua+3apag - CTaH4aPTHbIN pexkrum paboTbl nHBepTopa MAT. Mprbop TpaHCAUPYET BXOAHYIO CETb Ha BbIXOA,
M Npu HeobxoaumocTn 3apsrkaeT AKB (ecnm HanpsxkeHne Ha AKB noHusmnock Huke yposHa UakbCrapT3apaaa us
noakatasora Napametpsl AKB).

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

Pexknmbl IKO — BK/ltouaeTca ogMH U3 ABYX BapuaHTOB paboTbl B IKO pexknme: NpUHYyAUTENbHAA reHepauma uin
PEXKMM MOAKAYKM OT a/IbTePHATUBHbIX MCTOYHMKOB 3Heprumn (MeHio «leHepauma MAT» -> «Pexum nogkaukm IKO»).

Tapnd ceTb+3KO — pexknm paboTbl aHaNOTUYHbIN «Pexkumbl IKO» TONbKO yYUTbIBAETCA BPEMSA MUHUMANbHOTO
Tapuda Ha 3NEeKTPO3HEpPTUIO.
MoppobHee B COOTBETCTBYIOLLEM PA3Ae/e ONUCAHUA.




Umin3KO HanpsaskeHne Ha AKB (no ymonuaHuio 13B/26B/52), OT KOTOPOro 3aBMCUT aAropuTM MOAKAYKM WAM nepexoga Ha
Uakb63KO NPUHYANTENbHYIO FeHepaumto, HeobxoaMMO ycTaHaBAnBaTb HUXKe Uakb_BUF, cm. Huxpce.
MoapobHee B COOTBETCTBYIOLLEM pa3gene OnmcaHus.
MuH Tapudp YcTaHOBKA MHTEpBasia BpeMeHW MWHMMaAbHOrO Tapuda. MapameTpbl Hayana M OKOHYAHWUA WMHTEpBana AencTBuA
Hauvano 00:00 MWHUMaNbHOro Tapuda asnekTpoceTu. [aHHOe BpemMa HeobXOAMMO YCTaHaBAMBATb, €C/IM BblbpaHa onuwma
«TapugCemb+3KO». [lJaHHOE BPEMA MOMKHO YCTaHOBUTb C TOYHOCTbIO A0 10 MMH. TaKyKe HeobxoAMMO yCTaHOBUTb
MuH Tapugp Tekyllee Bpems (B nogratanore "Apyrne Onumn"). UcnonbsyeTca Npu HaAMYMK ABYX-TapUDHOM 3/1eKTPOCETH.
Koney 00:00

B s1oT nepuog BpemeHn MATI byaeT 3apaxatbe AKB M nuTaTh BaliM yCTPOMCTBA NPUOPUTETHO OT BHELUHEN CETU, eLé
CU/IbHEE yBeIMYNBAA UCMONb30BaHME OT a/IbTEPHATUBHbBIX UCTOYHMKOB SHEPTMM BO BpEMA J0POroro tTapuda.
MoapobHee B COOTBETCTBYIOLWEM pa3aesie ONUCaHUS.

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

[ModkayKa 8 MpoyeHMax om MakcumanbHolU MowHocmu 610Ka.
NMoapobHee B COOTBETCTBYIOLWEM Pa3gesie OnucaHus.

- MapameTpbl AKB Mpu 3apage

Tun AKb

KucnomHeoili

lenesbili/AGM

AGM Shoto

Trojan105RE

LiLYP4*x3,9v (monbko ¢ eHewHUM BMS)
Li LT 4*x3,7v (monbKo ¢ sHewHuUm BMS)

*AsmomMamuyecKu 8bIcmasfaemcs Kos-80

YctaHoBKa Tnna AKB.

MNCKNIOUMTENbHO BaKHbIM napametp Aaa paboTtel MAIM. Heobxoaumo npaBWbHO oONpesenvTb W
BbICTaBUTb TUN Bawmx akKymynatopHbix 6atapei. MAI yCTaHOBUT HaUAYYLWMA aArOpPUTM 3apsaga,
YUYMTbIBAA MHOXKECTBO (AKTOPOB, 3aNpPOrpaMMMPOBaAHHbIX B MaMATU MHBEPTOPA, @ TAaKKe MHOIMX ApYyrux GpakTopos,
BK/IOYAA MOKasaHMA TeMnepaTypbl, BPEMEHWU CYTOK, TeKyLlen Harpysku u 1.4. MAM ncnonb3yeT BHYTPEHHIOW 6asy

OaHHbIX A1 MAaKCMMaNbHO 3G EKTUBHOIO HaKan/IMBaHUA U UCNONb30BaHUA sHeprun AKB.TakKe pekomeHayem
NPOBEPUTb aBTOMATUYECKM BbICTABNEHHbIE HACTPOMKM € NapameTpamm Bawmnx AKB.
Ona nntnesbix AKB npu oTpuuaTenbHbIX TemnepaTypax 3apaj, NnpnocTaHaBAMBaeTCA.

MonesHbI pecypc Ha caiTe http://invertor.ru 8 pasgene "AkkymynsaTtopbl" - uHGOpMaLUUA MO NPaBUIbHOMY
BbI6OPY YCTAHOBOK.

6aHOK 8  3asucumocmu om HOM. .. .
HanpsaxceHus Hosbie munel AKb u, coomeemcmeeHHO, asn20puUMMmMbl Mo2ym rofeAameca rnocae npouwusku MAI o6HoenéHHOU
sepcueli I10.
EmrxocmoAKB YcTaHOBKa émKocTn maccusa AKB.

0100 Ay Ha 24B 3B

36- ykasaHo 014 npumepa, Heobxodumo esecmu
sawe 3Ha4yeHue

HeobxoaMMO BbIYUCAUTL W MPaBMALHO BbICTaBUTb EMKocTb Bawwmx AKB. Emkoctb AKB BO Bcex

coBpemeHHbIx MAT BbluMcAAeTCA MO TUMNY NOAKIOYEHUA U HanpaXkeHUto maccuea AKB. MNpumep: maccus
n3 AByx nocnegosaTenbHO BK/TltoueHHbix 12B AKB no 100 Ay Kaxkapii Hago BBecTM Kak 100 Ay Ha 24B (C = 100). Ecnm
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 pasagene «MoarotoBka maccusa AKB» yKasaHbl NnpuMepbl nogkatoueHma AKb
Ha 12B, 24B, v 48B. Ha ocHoBaHMM napameTpa EmkocmbeAKE MAI 6yaeT npaBuAbHO 3apsaXKaTb U MNOAAEPKUBATb
3apag Bawwux AKB, uto obecneynT nx 4oAroBEYHOCTD.

JononHutenbHble napameTtpbl AKB.

OcToporkHo! MAI cam ycTaHaB/AMBaET 3TU NapameTpbl Ucxoas M3 BblibpaHHoro Bamu tuna AKB. BHoca nsmeHeHus B

3TW NapameTpbl CAMOCTOATE/IbHO Bbl MOKeTe COKpaTUTb CPOK cay*Kbbl Bawmnx AKB! He nsmeHaiiTe gononHuTenbHble napameTpbl nogkaTtanora AKB, ecau
Bbl He yBepeHbl M TOYHO He MNOHUMaeTe, 4To Bbl meHseTe! lMpexae yem MeHATb 3T NapaMeTpbl, O3HAKOMbTECb C OMWCAHUEM U TEXHUYECKMMMU

xapaktepucTukamm Bawux AKB 1 pekomeHaaumsamu B pasgene « AKKYMynAaTopbl» Ha caite http://invertor.ru.
Mocne cmeHbl TNa AKB 3TK 3Ha4YeHWA BOCCTaHAB/IMBAKOTCA Ha 3aBOACKME.
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Tok 3apsada Hay

3apan, nepBoOM CTYNeHW - HadyasbHbIM TOK 3apsafa. DTOT TOK 3apsada byaer noanepkKMBaTbCA A0 YCTaHOBAEHUSA

0.10C I= 20A 38 HanpsaxeHua Ha AKB Ha 0,5B/1B/2B Huke oT Hanpsa»keHns KoHua 3apaga (Uakb_MAX), nocne vero 3apag nepeinger Ha
BTOPYIO CTYyMNeHb (CM. CneayroLmid NyHKT). 3HaYeHMe TOKa PaccyMTbiBaeTCA U3 3Ha4YeHUs emKocTn C, Mo yMOo4YaHu Lo
(kpome Li) nocrasneHo 1/10 (0.1) émKkocTw.

Tok 3apada KoHeY ToK 3apsAaa KoHeuHbIl (BTOpoi cTyneHu). Nepexos Ha 3TOT TOK ocylecTsnAerca 3a 0,5/1/2B A0 HanpsKeHUa KoHua

0.05C I= 10A 38 3apaga (Uakb6_MAX) n byaeT noagepskMBaTbCA A0 HanpsAxeHua KoHua 3apaga (Uak6_MAX). 3HauyeHMe ToKa

36- smo npumep

paccunTbiBaeTCA M3 3HaYeHus emkoctu C, no ymondaHuio (Kpome Li) nocrasneHo 1/20 (0.05) emkocTu. [lonyckaetcs
3TOT TOK NPMPaBHATL K «TOK 3apaga Hau» ecan BbibpaH aAropuTm 3apaaa «C 403apsaaom»

3HayeHMA No YMOYaHMIO BbIOpaHbl onTMManbHble. Ana 6onee 6bicTpoli 3apsaakn AKB MoXHO BbIGpaTb A5 NepBoi
ctynenun 0.2C, a ans BTopon ctynenun 0.1C, npyn 3TOM Bpems 3apafikM YMEHbLIMTCA NPUMEpHO B NOATopa pasa. ITo
yp06Ho npu pabote ¢ reHepaTtopamn. 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/liouutb elwé n gosapsg (cm. ganee),
YMEHbLUNTb TOKM 1 3apAXKaTb B TeyeHue 12 yacos a0 3apasa 100% emkoctu.

Anzopumm 3apsada
2CmyneH 2-mokKa
3Cmyner/o3apad
3Cmyn bygepHsbili
4Cm/o3zap/bygep

A BHUMAHMUE!

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

2CmyneH 2-mokKa - MA[l 6ydem nposodums 3apadKy AKBE e 0ea smana. BHayane mokom "Tok 3apsada Hay" 0o
HanpaxeHus noymu nosaHo20 3apada AKb u nomom mokom "Tok 3apada KoHeu" 00 MAKCUMQAbHO20 HAMPAHEHUSA
AKbB (Uak6_MAX). lMocne okoHYaHUSA 3apa0a 08yxcmyneHYamsim an20pummom 3apsa0 BblKaouaemcs. !!Pexcum 0ns
0cobbix npumeHeHul. 1!Pexxum gns ocobbix NpUMeHeHuUi.

3CmyneHJo3apAad - anropuTM MO YMOIYaHMIO, NOc/e Toro, Kak MAT BbINONHWA 3apAAKY NepBbIMW ABYMS CTYNEHAMM
TOKa 3apAga (4onyckaeTca BbICTaBUTb B 3TOM C/lydae O4MHAKOBbIM TOK, Kak NepBo, Tak U BTOPOW CTyneHu, ans 6onee
bbicTpOro 3apsfa), WHBEPTOp nepenaeTr Ha 3apAg TaKMM TOKOM, KOTOPbIM MOALEPMKMBAET MaKCMMaabHOe
HanpsxeHue 3apaga Uak6_MAX (ana KucnoTHbix - 14,5B/29B/58B, y renesbix — uyTb HMXe (cm. nacnopT AKE)). 3apsag,
byAeT NpoAoKATLCA, MOKA TOK He CHM3UTCA A0 2% oT emKkocTu AKB (T.e. 0,02C, Hanpumep, 2A gns 100Ay AKB), HO He
6onee 4,54. B pexkume "[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 B6aM3M
NonAHOro 3apaga. PekomeHayem NOb30BaTbCA 3TUM PEXMMOM KaK OCHOBHbIM. TaKXKe, B 3TOM perKMMe, MOXKHO
obecneuntb 6onee HbICTPbIN 3apAa, YBENIMUYMB TOKU NEPBbIX CTYNEHEN 3apaaa, B 3TOM cay4vae 3-TbA CTYMNeHb MOMOXKET
no3apaantb AKB 0o KoHua. HeobxoamMmo yTouYHUTb (cm. nacnopt AKB), KakMM MaKcMMaibHbIM TOKOM MOMHO
3apAaxkatb Bawwu AKB, 1 npoBepuTb CTeNeHb 3apAaaa B KOHLLE BCeX LLMKNOB.

3Cmyn BydgpepHsblii - aHanornyeH 2CTyneH 2-Toka, HO C NOAAEPKKOMN 3apsaa ManbiM TOKOM (6ydepHbIin), T.e. nocne
OBYX CTyneHel 3apaga nepenget B bypepHbiit pexxkum. HHPexxum gna ocobbix npumMmeHeHuii.

4CmJo3sap/Bygep - aHanornyex 3Ctyneno3apa, HO C NOALEPHKKON 3apAaa MasibiMm TOKOM (BydepHbiit).

- nocsie AByXCTyneHyaToro 3apaga u aosapsaga MAIM nepexoauT B pexXum 3apsaza MmasibiMm TOKOM (6ydepHbiin). B aTom
pexume byaeT BbiBoAUTbLCA Ha KK ancnnen, muratowmin 3Ha4yoK *. 3apag He npekpaTutca, a byaeTt noaaepKnMBaTbes
oKoso HanpsaxeHnsa Uak6_BUF, koTopoe MOXKHO M3MeHUTb. Ecnm HanpsaxeHue Ha AKB npesbicut Uakb_BUF, To TOK
3apAga NPeKpaTUTCA N NOABUTCA, KOrAa HaNpsAXKeHWe ynageT Ha HECKO/IbKO NMPOLLEHTOB.

BydepHbIii 3apag noaaepRnsaeTca B TedeHue 24 4. noc/ie 3Toro ypoBeHb NoAaaep>kaHusa cHusuTca Ha 0,5B/1B/2B




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

COOTBETCTBEHHO Ana 12/24/48B mopeneil. Ecan HMYero He U3MEHWUTCA, TO Yepe3 Hegento MAI nepeiger Ha
CTaHZAPTHbIN 3apag, ¢ nepexoaom B bydepHbI pexkum Ha HanpskeHue Uakb_BUF v Tak ganee. Takoi anroputm
npepoxpaHaet AKBb oT ocbinaHnA NAacTuH.

Bbibop aToro pexuma obecneumBaet pegkoe BK/ltoueHMe ABYXCTyneHYaToro 3apsaga T.K. NpyY HaaMunK CeTM Manblit
TOK noggep:mBaeT AKB B 3aps)KeHHOM COCTOSIHUMM, YTO TaKxe obecneuymsaeT 6osbliee Bpema paboTbl npwu
OTK/IIOUYEHUU CETU.

B KO pexrmax MoXKeT NponucXoauTb NPUHYANTENbHbLIN BbiIXoa U3 bydepHoro 3apaga. NoapobHee cm. NnpunoxkeHme
«JononHeHune. Ko Pexknmbi».

MpumeyaHue. B 0CHOBHOM UCMOABL3YIOMCA PeXuUM No ymonyaHuto - 3CmyneHfo3apad unu e2o pacwupeHue 00
6ygpepHozo 3apsda - 4CmAosap/Bydhep. OcmanbHble pedcumMbl MPUMEHAIOMCA 6 CrneyuasnbHbIX CAyYasx,
Hanpumep, 0nsa pabomel ¢ wenoyHoimu AKB unu 0aa nepuoduyecko2o ucnonv3oeaHus ¢ FeHepamopamu 0
6bicmpozo 3apsda.

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

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

HanpsaxeHune Ha AKB, HuxKe KoToporo MAIT BK/TiounTt pexknm 3apaga. NapameTp MOXHO M3MEHUTb B COOTBETCTBUM C
pekomeHgaumaMmn nponssoamtens Bawmx AKB.

Uak6lloddepic3apad

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

3mo 3Ha4YeHUe coomeemcmeayem npu memrepamype
AKB 252pad, u meHaemca 8 3a8UcUMocmu om
memnepamypebl. PeansHoe 3HaYeHUe MOXHO
rnocmompems 8 mabso memnepamyp.

BbydepHoe HanpAxKeHWe, OKOMIO KOTOPOTO pekoMeHayeTca nogaepmeatb AKB. YcTaHaBaMBaeTcA aBTOMaATUYECKM Npu
Bblbope «Tun AKB». MapameTp MOXHO U3MEHUTb B COOTBETCTBMU C PpEKOMeHAaunamm Bawero npounssoantens AKB.
ABTOMAaTMYECKM BHOBb MeHseTcA, ecnu Bbl mameHunun napametp «Tun AKbB»,

3HayeHMe AaHHOTO NOAMYHKTA UCNONAb3YyeTCA TO/IbKO B aAropuTMax 3apaga ¢ «bydepom». HanpsarkeHne bydpepHoro
peXnma yepes CyTKM cHmxaetca Ha 0,5/1/2B, ucknoyas nantuesble AKB.

Uak6 KoHey 3apsd

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

3mo 3Ha4YeHUe coomeemcmasyem rpu memmepamype
AKbB 252pad, u meHsemca 8 3a8ucumMocmu om
memnepamypel. PeanbHoe 3HaYeHUe MOXCHO
rnocmompems 8 mabs10 memmnepamyp.

HanpsaxeHune Ha AKB, No OCTUXEHUN KOTOPOro 3akaHYMBaeTCA 3apaj. YcTaHaB/IMBaeTCA aBTOMaTMYeCKU Npu Bbibope
«Tun AKB». lNapameTp MOXHO W3MEHUTb B COOTBETCTBMW C peKkomeHZauuamu npowussoamtena Bawwmx AKB.
ABTOMaTM4YECKM BHOBb MEHAETCA, eC/N Bbl U3MeHUAN napameTp «Tun AKb».

- onoaHum. PEJIE (DOMINATOR/ TITANATOR)

®yHKyusna Penel u 2
BblKnoueHa
Myckb/AusleHep
Mo Hanpsxc. AKb
o BpemeHu

o TemnepamAKb
lponana Cemeo
TpaHcaayuaCemu

B Pexcume3apada

BHewYnpaeneHue
Hem 220B Hasbixo0e

Ycnosue uam nopor Heobxoamnmoe ana BK/ltoueHua Pene 1 m 2.
MoapobHee B COOTBETCTBYIOLLEM pa3aesie onmncaHums.
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- Apyrue Onuuun

M0 xx.x/uu B/y,yk W MapameTp He pepakTupyetca. Boisoa Ha MKW nHpopmaumn: xx.x — gepcusa npowusKku, uu B - HOMUHaNbHOE
#P7+v12L/10/10L 38 pabouee HanpaxeHne MAI; y,ykW - mowHocts MAT; Hagnuce Tuna: P7+ v12L/10/10L - Bepcuun nnar.
HeobxogMmo Ans yTouHeHus Bepcum, Npu 06HOBIEHMM NPOLUMBKK MHBEpPTOpa HoBelwmm MO.
Tekywjee Bpemsa Tekyllee Bpemsi BHyTpPeHHUX yacos MAI. Heobxoanmo ycTaHoBUTb, ecnuv Bbl ncnonib3yeTe pexxkum « TapugHas Cemob.
00:00 YCTaHOBUTb MOXHO C TOYHOCTbIO 10 MUHYTbI M MPU YCTAaHOBKE CEeKYHAbl 06HyNst0TCA. ITO Bpems byaeT oTobparKaTbes
B HUXKHeM cTpoke KU BmecTe ¢ yactoToli (ecnm BbibpaHa « TapugHas Cemby).
MAX Bpems 3apada MaKcumanbHoe Bpema 3apAaga. BeegeHo AnAa OTKAOYEHMA 3apAagda, €CAW, Hanpumep, B CeTU 3aHUMKEHHoe
T=24y HanpsaxeHue. A TakKe gns paboTbl ¢ wenoyHbimmn AKB.
Modceemka KU Pexxum nogcseTkn HKKU.

llo cumyayuu
BblKnwoyeHa
Bceada BK/TroueHa

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

BblKntoueH - noacseTka KW Bcerga BblKntoueHa.

Bcezda BK/TroveHa - nogcseTka KU Bcerga BK/TioyeHa, yao6HO MCNo/ib30BaThb NpM NepBOM 3HAKOMCTBE € NPpUBopoMm.

3syku PaspeweHHble. T1o yMONYAHUIO 3TO HO/bLLIMHCTBO OLWMOOK,
Pa3peweHHbIe npeaynpexaeHus u nepexoabl (reHepaums, ceTb, 3apsAa, OKOHYaHWE 3apaaa, Nepexos Ha NoagepKMBatoLWmMi 3apag,).
Tonbkollpobemeol Tonbkollpobiemel - 03By4YMBaATLCA OYAYT TONBKO OWMOKM U NpeaynpexaeHus.
HukaKkux
HuKaKux - 3ByK 6yaeT NoABAATLCA TONbKO 1A CUTHANN3ALLMKN HaXKaTUA KHOMOK.
CuzHan HET CETU BblKntouyeH - a1OT curHan BblKntoueH.
BblKnyeH MHayve 3ymmep nsgaet 3 cUrHana COOTBETCTBEHHO KaxKAyt0 MUHYTY UK Kaxkable 10 muHYT ecan ceTb Ha Bxoae MATI
KaxcoyroMuHymy nponana.

KaxObie 10MuH

Cropocme RS /CAI/VddWiFi

2400 bit/s - 115200 bit/s

CAIl - 3aps0
VddWiFi

CropocTb €Bs3n no nopty RS232. Yem g/iMHHEee NpoBoAa, TEM MEHbLLYHO CKOPOCTb HeobXoaMMO BbIGUpPaTb.
Jo 5m Bo3mMOXKHO paboTaTb Ha 19200 bit/s (no-ymonuaHuio).

«CA”-3GpFIO» - BbICTAaB/IAETCA ANA 3aNyCKa U OTK/IIOYEHNA reHepaTopa, Koraa MATIT go/mKeH HayvaTb MAKM 3aKOHYNTb

3apAag.
B mozenn DOMINATOR, BK/Ttouatb CAIl morKHO yepes Pene2.

BK/ltoueHue/ BblKntoueHne nutaHms ans sHewHero Wi-Fi agantepa.
MoapobHee B COOTBETCTBYIOLLEM Pa3aese ONUcaHuA.




HacTpourkn E-mail

Aapec eTnpasHTens MNourossifA cepeap

apv19T8@ramblerru smtp rambler ru

oMM ANR BX0AA HA NOYTOBEIN CepBED MNapons ANA BX0AA Ha

ANCTAHLUMOHHbIA MOHUTOPUHT N HACTPOMKA

NopT (N0 ymonyaHue 25)

cof
apvi9TS@ramblersu saciai

Menonuionatk TLS & §A O HET

Menons308ate OA ® HET
StarTTLS

MeTon aBTopMUIaLK % LOGIN [PLAIN TEXT) = CRAM-MD5

Tena nucuma: Texer nucnma:

Notification from Malina Current state

Kyna

ape@microart

novTy (emall)

Copyrpnt 2017 Nicrafst i

[na gMCTaHUMOHHOIrO MOHUTOPUHra Npoaykumn komnaHmum «MUKPO-
APT MPO» n ee gMCTaHUMOHHON HAaCTPOWKM BbiMyCKaeTcA Nporpamm-
HO-annapaTtHbI Komnnekc «MannHa-2» (ganee MAK). MAK «ManuHa-2»
BbIMOJSIHEHA HA OCHOBE MUHMKOMMbIOTEPA, U NpefHa3HavyeHa Ana MOHU-
TOPUHra 3neKkTpoceTen 1 ynpasneHna nieeptopamm MAT, conHeuHbl-
Mu KoHTponnepamu MPPT, K3C gna BeTporeHepaTopoB 1M akKKyMynATO-
pamu (B Tom umcne c BMS).

O6napaeT Bo3moxHoCTAMU MoHuTopa AKB, ¢ pyHKUMen oTKnoueHus
reHepauuun nNo 3agaHHon émkoctn AKB.

MAK npegcrtaBnaet cobon aBToHOMHbIN Web-cepBep, nocTpoeHHbI Ha 6a3e MmuHUIK ¢ onepaunoHHon cuctemont Linux. MuHuITK cobupaeTt Heobxoarmble
AaHHble ¢ MATT n MPPT koHTponnepa K3C (aoctatouyHo Hanmuma xota 6ol MATT nnu cConHeYHOro KOHTponepa) 1 BbiIBOAUT UX B GopmaTe, noaaepKMBaemMmom
nobbim Web-6pay3epom Ha nioboii nnatdopme. Mpwu BKIToueHn B NOKanbHY0 CETb NOJSIb30BaTeNlb MOXKET NPOM3BOANTb MOHUTOPUHI/YNpaBneHne C 1ob6oro
YCTPOWCTBA, NOAKJIIOUYEHHOTO K faHHOW ceTu, 6yab 370 MK, TenedoH nnm nnaHweTt ¢ niobor onepauioHHON cucTeMol. MNpu COOTBETCTBYIOLLEM NOAKIIOUYEHNN
YCTPOWCTBA K CETU Internet MOHUTOPUHI/YyNpaBReHE MOXXHO OCYLLECTBAATL C 1I0OOro YyCTPOMCTBA, MOAKNIOYEHHOTO K Internet.

HaunHas ¢ Bepcun 5.08 B MAK «<ManuHa-2» BBegeHa yHKLMA 06nauyHOro XxpaHeHua AaHHbIX Ha cepeepe: https://www.malinacloud.ru. Tenepb Bbl cMOXeTe
HabnogaTb 3a cBOel cucteMon n3 cetu Internet, gaxke ecnu y Bac HeT BO3MOXXHOCTU OPraHn30BaTb CreLrasbHbI JOCTYN C MOMOLLbIO BbldeNneHHbIX IP-agpe-

COB.

OyHkumoHan MAK «MannHa-2» NONHOCTbI0 NOBTOPAET GYHKLMOHAN AUCTAaHUMOHHOrO MoHUTOpuHra mogenvu MAI DOMINATOR (B 3Ty mogenb nHBepTopa
MNMAK «ManuHa-2» BCTpOEHa), 3a NCK/I0OYEHNEM OpraHu3aumm nutaHmua MUHUIK 1 paccMOTpeH B COOTBETCTBYIOLUMX pa3genax.
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MHONKALWNA HA CBETOOAUOAAX
OCHOBHbIE PEXXMbI N TMEPEXOAbl MEXXAY HUMI

CETb

He roput Cetn HeT

[opuT cnHUM CeTb ecTb

[opuT CMHUM, racHeT peako MpoucxoanT 3apsg AKB

BbICTpO MUraet cMH1M ceTb HecTabunbHa. Bbiwe unu Hwxke noporos Unmin (120B
3aBOACKOe) <Ucemu<Unmax(265B 3aBoACKoe), unm
neperpyska no TOKYy CETM, WM MOLLHOCTb  Harpysku

NpeBbILAET MOLHOCTb reHepaTop

He ropwT, pefiko BCMbIXMBAET CUHUM

CeTb eCTb, HO WOET MNpUHyAUTENbHas reHepauuss B KO

pexvme

[lBOViHbIE pepKune BCMbILKM

[NokasbiBaet, 410 MAII Ha [OOMONHUTENbHbIN

(BTOpOW) BXOA 220/230B

nepeén

AKB

o

BI:ICTDO MUraeT XenTbiM

Uakb6<UHux.

HanpsxeHne oyeHb HU3koe

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

FOpUT XENTbIM, racHET peako

UHux<Uak6<UmuH
HanpsipkeHune Hke MUHUManbHOMo Ans
Uakb<UmuHn  (10,5B/21B/42B  3aBogckoe). Bo  Bpems

reHepauun Oygetr pabotatb B Te4eHUMM 1 MWH, NoOcre Yero
BbIKINOYNUTCS, U He BKIounT reHepaumio noka HanpskeHve He
pocturHet Usocm (12,5B/25B/50B 3asodckoe).

[opuT xenTbim

UmuH<Uakb6<UHopm

HanpspkeHune Bbllle MUHMMArIbHOMO, HO Hbke HopMbl <UHopM
(12,5B/25B/50B 3aBogckoe). Ana HanpskeHun Uakb6<UHopm,
Npu HanM4MKn ceTu, Ha4YHeTCs 3apsia,.

[opuT 3eneHbIM

[opuT KpacHbIM

Unopm<Uakb<Umax

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

HanpsbkeHne  Bbllle MakcuMyma, HO He  MpeBblllaeT

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

BbICTpO MuraeT KpaCHbIM

Uak6>Usepx
HanpspkeHne npeBbillaeT mMakcumarnbHo gonyctumoe >UBepx
(15,5B/31B/62B 3aBopckoe). [eHepaumsa 220/230B Oyget
OTKMoYeHa
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PEXUM

o

He roput MAn ycnosHo BblKntoueH (MKW paboTtaerT).
B stom pexkmme MAT He nponycKaeT ceTb Ha BbIXOA, HO, MUras, NMoKa3blBaeT eé 3HavyeHus, He reHepupyet 220/230B ot AKB. Ho
ecnu BblbpaH pexxum KoHcepsauus AKE v HanpsaxeHue Ha Uak6 < Usapsao (12,5B/25B/50B 3aBoacKkoe), TO MHBEPTOP HAYHET 3apaj,
(npu Hannuum cetn), n Byaet B STOT MOMEHT NPOMYCKaTb CETb HA BbIX04,. [0 OKOHYaHMM 3apaga ONATb NePeCcTaHeT NPONyCKaTb CETb
Ha BbIXOA.
*Mpwu HanpaxeHun Uakb < UMuUH, ana meHbllero notpebneHuns pene nepeKkntoyaeTca Ha NponyCcKaHue ceTu.

loput MAI BK/TtoueH.

OcHoBHOMI pexkum pabotbl MAI, B KOTOPOM OH B0 TPAHCAUPYET ceTb, NMB0 reHepupyet 220/230B OT aKKYMyNATOPOB.

bbicTpo muraet

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

Muwuraert, racHeT peako

Harpy3ka Bbllle HOMWUHA/IbHOM BO BPEMSA reHepaLmu.

ITOT pPeXMM BO3HWKAEeT, ecin MOLLHOCTb noTpebneHuns, Bo Bpema reHepauum 220/230B ot AKB, npeBbicMaa HOMWUHAAbHYIO
MOLLHOCTb (2/3 oT MmakcumanbHoM). B atom cnyyae MAN 6yaet reHepuposatb 220 /230 B B TedyeHMr 20 MUH U OTKAOMUTCA Ha
20 MWH (ana oxnaxaeHus), nocne Yero onATb NPOAOAKUT PaboTy. bonee TOUHbIA anropuTm PaboTbl CreayroLMA: NPU MOLLHOCTH,
Bbille HOMMHA/IbHOM, HAYMHAETCA OTCYET BPEMEHM, €C/IM MOLLHOCTb HAarpysku ynana HUXe HOMMHANbHON, TO NOMAeT 0b6paTHbIM
otcyeT. [osToMy ec/i MOLLHOCTb Harpy3KK1 «M/1aBaeT», HO B CPeAHEM BblLLiE HOMUHA/IbHOM, TO OTK/IFOUEHNE MOMKET NMPOU30MTU 1 Yepes vac, ABa U
T.4., HO OXJlaXkgaeTca Bce paBHO 6yaeT 20 MUH. YTobbl HE NPOUCXOANAN OTKAIOYEHUSA, CheauTe YToObl MOLLHOCTb Harpy3Kku peaKko
BbIXOAMNA 32 HOMWHAJIbHYO MOLLIHOCTb.

Muwuraert, cBeTuT peako

HeT reHepauumn, xaem nonHoro 3apaga AKB.

3TOT perKMm BO3HMKaeT nocse nosHoro paspaga AKB. leHepauua npekpawiaetca U BO30OHOBUTCA BHOBb, KOF4a HanpsKeHue
NPEeBbICUT HaNpAXeHMe, YKazaHHOe Ha Aucniee.

AHanorMyHo npu npesblleHnn TemnepaTypbl AKB, reHepaLms npekpallaeTcs U BO30OHOBUTCSA BHOBb, KOTa TeMnepaTypa BepHeTcs
B YCTaHOBNEHHblE Npeaenbl.

Mpwu paboTe c ceTbto 220/230B, Npu HEO6XOANMOCTN MOXKHO BbICTaBUTb B MEHIO MAaKCMMAJIbHYO MOLLHOCTb CeTU — Pmax, KoTopas 6yaeT oTémpaTtbca oT Ballen
BHeLHen ceTn. [1nA 3Toro HeobxoAMMO 3alTh B PEXMM MPOrpaMMMpPOBaHUA B MeHIo «CeTb/DHeproIkoHom»-> «MakcMowHocTbCeTny. o ymonuyaHumio oHa
BbICTaBNeHa Kak 150% oT makcumManbHom mowwHocT MATT. TapameTp Pmax HaCcTpOeH Ha MaKCMMasbHY0 MOLHOCTb ceTu, KoTopyto MAI moxeT yepes cebs
TpaHcnnpoBsaTtb. Ho ecnun Ha Bxoge cetu beH3o/la3o/[n3enb reHepaTop, TO HEO6X0AMMO B Pmax BbICTaBUTb HOMMUHaNbHYI MOLWHOCTbL beH3o/la3o/Aunsenb

PEXXM PMAX: PEXXM NOAKAYKWU N MEPEXBATA MOLLHOCTI

reHepartopa, €Cyim OHa, KOHEYHO, MeHbLUE BbICTABJIEHHOIO MO YMOJTYaHUIO NapaMeTpa.
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lMpumeyaHue. Yumume, 4mo MOWHOCMb 2eHepamopa npoussooumenu 4Yacmo
3aselwiarom, U peadsbHoe 3HadeHue bOvigaem HuXe (8 3mom cjydyade Heobxooumo
86ICMABUMb PeasibHy MOWHOCMB).

7xBT

LS | 2008
lMpumeyaHue. AHanozau4Hsit napamemp «MakcMowHocmBx2» ecme u y 8mopozo 8xooa
cemu, mosneko y mooesnet DOMINATOR/TITANATOR. e

4kBT

2208

JTO orpaHuMyeHne ocobeHHO MOJIe3HO B [AauHbIX KoonepaTuBax, rae 4acto ecTb
orpaHuyeHve Ha oOTOMpaemyilo OT CETU MOLIHOCTb, Hampumep, ecnn Ha Baw gom
BbleNleHO Bcero 5 kBT, a Bam HeobGxoguMmo obecneunTb NoAakueHue 6onbluen
MOLLHOCTMW.

2¢BT

2408
1kBr -

MpuHuun paboTbl 3aknyaeTca B cCledyioweM, ec MOLWHOCTb noTpebneHua " 448 4488 4528 4568 4608 46AB 4688 4728 4768 4808

NPEBbICUT YKa3aHHbIIA MOPOT, TO eCTb ABa anropuTMa paboTtbl MAT: S SRSl e R B R S . T
PMCyHOK 7. 3aBMCMMOCTb MaKCMMalbHO BO3MOXHOM NOAKAYKM OT HaNpAXeHUA Ha AKB n HanpaAXeHunA B CeTun.

MepBbin anroputm - “lMepexsar Harpyskn” BKJlloueH no ymonuaHuio Bcerga v

poctyneH B nobon mogenn MAT. Ona mopenen Dominator/TITANATOR n Hybrid MOXXHO CMEHUTb 3TOT peXxmnm Ha NoaKauky (CM. HUXKE) C MOMOLLbIO MEHIO

“Tenepauna MAI"->"PexnmPmaxCetn”.

Ecnn cymmapHoe notpebneHne 6yaet 6onblie Pmax, To MATT OTKNIOUMT Harpy3Km OT CeTEBOrO BXOAA (MpeKpalleHre TpaHCAALMIM CeTN) 1 NepenaeT B peXxmm

reHepayum 220/230B ot AKB. Kak TonbKo Harpyska ctaHeT meHblwe Pmax, MAT nepexogut B pexxmm TpaHCALMM CETU U BO30OOHOBUTCA, €C/iv OH 6bin unun

Heobxogum no paspagy AKB, pexxum 3apaga.

OueBnAHO, YTO B 3TOM anropuTMe MakCMManbHasA MOLLHOCTb Harpy3Ky He AOMXKHa NpeBbIWaTh MakCcMManbHyo MowHocTb MATT.

Bropon anroputm - “lNMogkauka Pmax” goctyneH tonoko gna mogenent Hybrid n DOMINATOR/TITANATOR. Mo ymonuaHuio BblKntoueH.

Ecnn noctaButb onuumio “lNogkauka’, To B 3TOM cfiyyae Npuv npeBbilleHr Pmax oTKnoueHne TpaHcnaumMn He ByaeT, a K BHellHel ceTu byaeT obaBnAaTbCca
(“nogkaumBaTbcA”) MOWHOCTb, reHepupyemas oT AKB Takum o6pa3om, utobbl NoTpebneHne OT BHELWIHEN ceTu He npeBbiwano Pmax. MakcnmanbHas
MOLLHOCTb, KOTOPYIO MOXHO “nofkayaTtb’, NpubnansnTenbHO paBHa HOMMHaNbHOW MowHocT MAI 1 cunbHO 3aBUCUT OT cTeneHu 3apaga AKB n yposHa
HanpsaXeHuA B ceTn (Yem bonblue HanpAXeHne B CETU, TEM MEHbLLYIO MOLLHOCTb MOXHO “noakavaTs’). Hanpumep, 9kBT 6nok MAT Hybrid moxeT «nogkayatb»
[0 6KBT, Npu BbICTaBNEHHOM OrpaHMYeHnmn ceTn 8KBT MOXHO KpaTKkoBpeMeHHO paboTaThb (fo pa3paga AKB) ¢ Harpy3skamu fo 14kBT (ecnn Harpy3ka cCHU3NTCA
HuKe 8KBT, To MAT MoXkeT HauaTb 3apskaTb AKB). [1ns cpaBHeHMA, UTOObI NepexBaTUTb Harpy3Ky 14kBT npu orpaHnueHnn cetr 8KBT, npuaetca Bbibpate MAT
PRO, mowHocTbio 15KBT. Kpome TOro, TpeboBaHusa kK emkocty AKb Ha nogkauky B cnyyae Hybrid 6yayT npakTnueckn B Tpy pasa MeHblue.

Ha puncyHke 7 noka3aHa TUNMYHaA 3aBUCUMOCTb, MAaKCMMaibHO BO3MOXKHOW NOAKaYvKK, OT HanpaxeHna Ha AKB npu HanpakeHun B ceTn 2008, 220B 1 240B.

B maHHOM cnyyae TecTupoBanca 610K MakCMManbHOM MOLLHOCTY 6KBT (HoMMHanbHaa Mo HOCTb 4KBT) Ha 48B. B wkane HanpsaxeHun AKB B ckobkax ykasaHo
3HauyeHue, NnpuBedeHHoe K 12B. XapaKkTepuncTuka ABNAETCA NPUMEPHON U MOXKET OTINYATbCA B 3aBMCUMOCTU OT MOLWHOCTM 1 mogenu MATT.
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Pa6oTta no Pmax otobparkaeTca Ha akpaHe KW B HUxHel cTpoke KKW akpaHa.

O6a anroputma gon, yckatT paboTy ¢ «kauyeCTBEHHbIM» reHepaTopamu.

B pexnme 3apsaga, ecnm Harpyska M TOK 3apAfa HauyHyT npesbiwatb Pmax, To MAI nepBbiM AENOM HauYHET YMeHbLIATb TOK 3apsafa, YTobbl YMEHbLNTb
notpebnAaemyio MOLHOCTb CO BXOAa CETH, a NIMLb 3aTeM HaYHeTCA NoAKauka B CeTb UKW Nepexos B MPUHYAUTENbHYIO reHepauuio.

B pexnme Pmax coBmecTHO ¢ IKO pexnmom, ecnm MoLHOCTb noTpebneHna 6onee, yuem Pmax, a B cucteme npucytcrsyetr MPPT (C)mART u Toka oT MPPT
[LOCTaTOYHO, NofKauka 6ynet no6aBnATb 60MbLUYI0 MOLHOCTb, U 3abMpan MakCUMaibHY0 MOLHOCTb OT COTHEYHbIX NMaHeneln 1 pasrpy»as cetb 220/230B. Cm.
pexnmbl IKO.

B3MPas Ha BbICTaB/IEHHOE OrpaHMYeHe MaKCUMAsIbHOM MOLLHOCTY ceTu. 3aHOBO Pmax cpaboTaeT, Kak TOJIbKO HanpsKkeHre BEPHETCA K MOPOry BbIxoAa 13
nonHoro paspaga (~12,5/25/508). To 03HaYaeT uTo, ecnm HanpsaxeHre Ha AKb npocageT HKe nopora npekpatleHna reHepaumm Uakbmin, MATT npekpatut
reHepaLmio UK NOAKAUKY 1 NepenaeT Ha ceTb. Ml ecnv B STOT MOMEHT Harpy3Ka He 6blia CHATa, BO3MOXXHO BblKntoueHme (cpabaTbiBaHe) BBOAHOMO aBTOMATa,
OrpaHNYMBAIOLLErO BaLlie NoTpebneHune. ITo caenaHo AsiA Toro, YTobbl He JONYCTUTL NonHoro paspaga AKB.

f BHUMAHWE! Npwn nonHom paspage AKB, ecnun ocyLwecTBAETCA NPUHYANTENbHAA reHepauma nm nogrkadka no Pmax, ocyLecTBnaeTca nepexoq Ha CeTb, He

lMpumeuaHue: lMoxoxasa cumyayus mMoxem 803HUKHymb eciu MAI He moxem obecneyums Heob6Xo0OUMYKO NOOKA4ykKy no Pmax. 3mo npoucxooum npu
paspsxeHHbix AKb u/unu 3a8bILeHHOM HaNpsAXeHUU cemu U Npu 3Mom Heobxo0umMo obecneyumse CIUWKOM 60/1bwol Mok nodkayku. B smom caydae MAI
6yoem 2eHepuUpOo8aMb MAKCUMAJIbHO BO3MOXHYIO NOOKAYKY, HO OHA MOXem He obeche4ums 8bICMasieHHo20 nopoza Pmax. Toeda nompebneHue om cemu
Ha4yHem y8esiuyusamascs, 4mo Moxem npusecmu K cpabamsi8aHuUo 8800H020 ABMOMAMaA 3awumai.

Yto 6bl n3b6exaTb AaHHbIX HEMPUATHOCTEN HeobXoAUMO BblOMpPATb eMKocTb AKB Takmm ob6pa3om, ytobbl rapaHTUPOBaAHO 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 cetr 5kBT, T.e. Hy>kHa nofgkayka 5kBT. 1na 48B 6noka 3To paBHOCUIIbHO TOKY
noakauky 5000B1/ 48B=~100A. Yto6bl AKB (kpome LiFePO,) He cMnNbHO NPOCAXKNBANNCh, TOK HE JOJIXKEH NPEeBbILWATb, MO KpanHen mepe, 0,4C. T.e. eMKOCTb
AKB ponxHa 6biTb He meHblue 100A/0,4C=250Au x 48B T.€. 4 nocnepoBaTtenibHO coefnHeHHbIX AKD no 250Au x 12B. B ngeanbHom cnyyae, eMKOCTb JOJXKHa
6bITb elle B ABa pa3a bonblue, T.K. €N CeTb OTKIOUEHa, To Bce 10kBT Harpy3kn 6yayT pabotatb oT AKbB, a Tokn npeBbiwatowme 0,4C NpruBOAAT K pe3Komy
YMEeHbLUEHWIO KONnyecTsa LMKoB 3apAaga/pa3paga AKB, a 3HaunT K ero HeoNroBeYHOCTH.

OKO PEXMbI U TAPUOHAA CETb

Bce 311 pexxmmbl npegHa3HaveHbl ana pabotbl ¢ MPPT 1 ceTeBbIMU MHBEePTOPAMU. IONONHUTENbHbIE 0COOEHHOCTU PabOTbl CETEBbIMM MHBEPTOPAMM CM. HUXKE
B COOTBETCTBYIOLLEM pa3gene.

Ecnn y Bac ectb MHorotapudHasa ceTb u/unm obbluHAA CeTb C anbTEPHATMBHBIMU WCTOYHMKAMWU SHEPruK, TaKUMKU KaK COJIHeYHble GaTapen unu
BeTporeHepatop, To y MAI eCcTb pexumbl, NO3BONAIOWME YMEHBLINTb PACXOA SNEKTPOIHEPTN OT CETU.

Ecnn MAI nopgknoyeH K ceTu, TO OH ee Bcerga TpaHcAMpyeT Ha Bbixod. Ecnu npu 3Tom y Bac ecTb AonofiHUTeNbHble ycTponctea 3apaga AKb ot
anbTePHATMBHbBIX UCTOYHMKOB, TO Nocsie NofiHoro 3apsaga AKb anbTepHaTMBHbIE MCTOYHUKM ByayT paboTaTb B XONOCTY0. MOXHO, KOHEYHO, OTKITIOUUTL B 3TOT
MOMEHT CeTb, HO 3TO He Bcerga BO3MOXHO U He yAo6HO.

Ina peweHuns aton npobnembl MATT MOXeT caM OTKNOUNTb NOTpebneHne OT CeTU B 3aBUCMMOCTU OT HanpsaeHns Ha AKB, No3BonAA NCNob30BaTb SHEPTUI0
aNbTePHATMBHbIX NCTOYHNKOB MO MaKCUMYyMYy.

Kak 1 B cnyyae nogkaukm no Pmax B MATT ecTb aBa anroputma paboTol. MNepBbit anropuTtm — «IpuHyantenbHas feHepauma SKO» goctyneH B ntobown nuHenke
MAT, BTopon — «[logkauka Jko», Tonbko ana mogenen Hybrid n DOMINATOR/TITANATOR.
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Ana BKJTioueHna SKO pexnma Hy>KHO:

- YCTaHOBUTb «CeTb, JHeProdKoHOM» -> « YripasneHune CeTblto» B «Pexkumbl JKO»;

- YCTaHOBUTb Heobxoamnmoe HanpsxeHne Uak6IKO B meHto «CeTb, JHeprodkoHoM»-> «UmindKO»;

lMpumeyaru: Jna Hacmpouiku modeneli PRO smum 8ce u oepaHu4usaemcs, NOCKos1bKy 0718 OaHHbIX Moodesieli 00CmyneH MoJlbKo 00UH as2opumm pabomel:
«[puHyoumenvHaa 2eHepayusa SKO» u oH BK/Tlouaemca asmomamuyecku.

-ycmaHosume napamemp “leHepayua MAT1” -> “Tpoy.llodkauyku3KO” (P_Minlen3ko no ymonyaruio 10%).

-ycmaHosume pexxum pabomel 8 meHio “leHepayusa MAT” -> “Pexxumllooka4ykudKO” ->"TpuHyoleHepIKO” unu “Mookayka IKO”;

PaccmoTpum 3T aBa pexxnma paboTbi:

PEXM NPUHYAUTEJIbHAA TEHEPALIAA KO

B aTom pexume ceTb He 6yaeT TpaHcnmpoBaTbca, a MAT nepeiigeT Ha reHepauuio (<MpuHyauTenbHana lfeHepauua DKO»), ecnu HanpsaxxeHne Ha AKB 6yaet
Bblwe Uak63KO. Ho Kak Tonbko HanpsxeHue ynageT Huxke Uak63KO, HauHeTCA OTcYeT BpeMeHn 2 MUH - BpeMsa HeoOXoaMMoe Ha To, YToObl He pearmpoBaTb
Ha BpeMeHHble NpocagKky HanpsaxeHna Ha AKB npuv nogknouyeHny 60bLUMX MOLHOCTEN (Hanpumep, Hacoc, YanHuK u T.4.). Mo ncreyeHum 2 mmuH MAT (ecnn
HanpsxeHne Ha AKB octaHeTcAa Huxe Uak63KO) nepengeT Ha TPaHCIALMIO CETH.

Hanee MAI 6ypgeT npofomkaTb TpaHCNAUMIO, BMIOTb A0 nonHoro 3apaga AKB (OT anbTepHaTMBHbIX WMCTOYHMKOB) U OyaeT BbIBOAWTb HaAMUCH:
«KpemBHewlMonH3apa», nocne yero onATb NepengeT B peXKMM reHepaunum 1 LMK NOBTOPUTCA.

3pecb HeobXxoAMMO UMETb B BUAY, YTO NOC/Ie Nepexofa B PeXMUM TPaHCNALMK CeTu, Korga HanpsaxeHue ynano Hke Uak63KO, MAT moxeT BK/Tiountb pexnm
3apAaga, ecnu HanpsxeHne AKB 6yanet Huxe Uak63ap B «IMapameTtpbl AKB / MNpu 3apage» -> «Uakb Ctapt 3apag». Ecnu Bbl xenaete, utobbl AKB 3apsxanncb
MaKCUMasnbHO OT aflbTEPHATMBHbIX UCTOYHMKOB NOC/Ie Nepexofa Ha TPAHCNALMIO CeTh, TO Heobxogmmo, uTobbl Uakb3ap<Uak63KO.

Yem Hwmke 3HauyeHune Uakb6dKO Tem 6onbluie 3Heprun OypeT «BblkaumBatTbcA» M3 AKB u, cooTBeTcTBeHHO, 6onee 3¢deKTUBHO MCNOMb30BaTbCA
anbTEPHATMBHbIE UCTOYHMKK, HO Bonee MHTEHCUBHO pacxodoBaTbca pecypc AKB.

B pexnme «[MpnHyaleHepIKO» pexxkum 3apaga Manbim TOKOM (OydepHbIl) OTKNOYeEH, faxe ecnu Bbl ero BbicTaBunun.

Hapo oTmeTnTb, UTO B 3TOM pexunme, ecnu nogkntoueH MPPT ©mART, To oH 6yfeT aBTOMaTMyeckm NpubaBnATb MOLHOCTb 3apAfa KOMMNEHCUMPYA HarpysKy B
pexume reHepauun. I ecnn 3ta MOWHOCTb OyaeT MpeBbliwaTb MOLWHOCTb Harpy3kn 1o AKB He Tonbko He 6yaeT pacxofoBaTb PecypC HO MOXET U
nopa3apskatbca. A ecnn MATT HaxoguTca B pexxume 3apaga To Tok 3apaga oT MAT 6ygeT ymeHbLlIaTbCA Ha BENIMYMHY TOKa nocTynatowero ¢ MPPT.

PEXXUM NOOKAYKA OKO
JaHHbIn pexxum gocTtyneH Tonbko B mogenax Hybrid n DOMINATOR/TITANATOR. PaboTa B JaHHOM pexume aHanornyHa npuHyauTenbHOW reHepauuu.

TonbKo, BMeCTO nepexofa C TpaHCnAUMM Ha reHepauuio ot AKB, 6yaeT ocywecTBnaTbcA fobaBneHme («nofgKaykar) B CeTb onpefeneHHon mowHocTu. MNpn
3ToM MAT He oTKntoyaeTca oT BXoAHOM ceTn. CMbIcn paboTbl NOAKAUKM 3aK/To4aeTCca B TOM, UTO eC/IN Ha BbIXoAe eCTb Harpy3ka, To MAl HaunHaeT fobaBnaTb
B ceTb 220/230B HeKkOTOpOe KONNYECTBO MOLLHOCTM, YTO YMEHbLUAET OTOOP MOLHOCTM OT ceTU. Ho UTo6bl HEe NepeKaunBaTh SHEPIUIO B MPOMbILLSIEHHYO CETb
MOLLHOCTb MOAKAYKM HAKOTAA He OyaeT NpeBbIWaTb MOLWHOCTb HAarpy3Kuy (3a UCKIIOUYEHNEM PEXMMA «MPOJANKMNY)..

EcTb elle HECKONbKO OoTANUMIA «nofkaukn IKO» oT «npuHyauTenbHom reHepaumm SKO». Mpu HanpsxeHnn AKB < Uak63KO nogkauka npekpaliaeTca, npu
HanpsxxeHun AKB >Uak63KO nogkauka Bo3obHoBnsetcA. Mpuuem npu pabote ¢ MPPT (C)mART, paxe ecnu HanpsxkeHne AKB < Uak63KO, HO MoLHOCTb

BblpabaTbiBaemas anbTepHATUBHbIMW UCTOYHUKaMK BonbLie, yem Heobxoamnmo and 3apaga AKb — nogkauka 6ynet npofomkeHa, NogpobHee CM. HMXe.
36



Kpome Toro, Kak 1 B «nofkayke Pmax», MakcumanbHaA MOLWHOCTb «rnofgkaukm JKO» He npeBbiwaeT MakcMmManbHOM mowHOCT MATT 1 3aBUCUT OT Hanpsa»keHnsA
B ceTn 1 Ha AKbB (cm punc.7).

B pexume nogkauku B HuKHen ctpoke KKW OyaeT BbIBOAMTbCA MHPOpPMaLMA O TOM, Kakaa notpebnAaemas MOLWHOCTb OT CETM U CKOMbKO MOLLYHOCTU
«MoAKaYNBaETCA».

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

Ana ctopoHHux MPPT nogkauka paccuntbiBaeTca 13 GOpMyIbl, CyTb KOTOPOW COCTOUT B TOM, UTO YeM Bbllle 3HaueHne HanpsxxeHnsa Ha AKB, Tem 6onblie
nogkauyka. 3aBUCUMOCTb NMHeNHasa kx+b, HaumHaAa ¢ Uakb6IKO (HanpsakeHue, HMKe KOTOPOro oTKlo4vaeTcA nogkauvka) n ao Uak6_MAX (HanpskeHue
OKOHYaHWsA 3apAga). MNapameTp «[MpoueHT NogKauKu» 3agaeT 3HayeHue b.

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

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

ITUM NapameTPOM MOXKHO PerynmpoBaTb OTAavy B Nofgkauky B agnanasoHe 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 (Unknnyeckoe) KoHua 3apsaga AKbB)

Korga nmopgkauka 3akOHUMTCA (CM. Bbille YCNOBUA NPeKpalleHUA MOAKaYKM), TO HAYHeTCA oxupaHue nonHowm 3apagkm AKB OT BHEWHero MCTOYHMKa C
COOTBETCTBYIOLLEN HAANUCBIO B HYXKHEeN cTpoke MKN.

Ecnun HanpsxeHne Ha 6aTapen He NOAHUMANOCh A0 HaNPAXKeHUA NOSTHOro 3apsaga B TeueHnn 3-x gHen — MATT nepexoauT B peXXnM OXKUAAHWSA MNONHOro 3apsaaa
OT BHeLLHero 3apAfHoro ycTponcTsea. Ml ecnm B TeueHun Hegenu HanpsxkeHre AKD Tak 1 He JOCTUIO HanpAXKeHWA MNOTHOro 3apAAa, TO 3anyCKaeTcA MOJHbIN
3apAapg ot cetn 220/2308B.

[Mpumeyarue. Ecnu y 8ac cOMHYA <MHO20», a Hazpy3ka nooka4Yaemcsa pedko, mo «[IlpouyeHm noOKAa4yKku» MOXHO cmasume 60sbwe, Ymobbl MAKCUMAJIbHO
omoame 3Hepaulo 8 Hazpy3kKy, koeda oHa nossundce. KoHeyHo 3a ciem paspada AKb, komopelli 3apaoumca om cosHUa (Komopoz2o «MH020») KaK MOJIbKO
Hazpy3ka ucyesHem. Ecnu xe conHya mano, a Hazpyska nookodyaemca 4yacmo, mo 6onewol «[lpouyeHm nodkayku» 6yoem npugooUMs K 4acmsiM YUK/IAM
3aps0a/paspaoa, Ymo ckakemcs Ha 0osnzo8eqdHocmu AKb.

BHUMAHWE! Ytobbl cnctema KoppekTHO paboTtana, HanpsxxeHne UakbIKO, fonKHO 6bITb HMKe HanpsaxeHua 6ydepHoro 3apaga Uak6_BUF. Mostomy
Ans ctopoHHMX MPPT (T.K. y MATIT HET faHHbIX O TeKylleM HanpsxeHUn 6ydepHoro 3apaga MPPT) HanpsaxeHne Uak69KO nonb3oBaTtenb AOMKeH
BbICTaBMTb 3aBeJOMO HuKe bydepHoro HanpskeHna MPPT.

MpumeyaHue. Eciu ucnone3yemcsa cmopoHHUL COTHEYHbIU KOHMPOJI/Iep, Mbl He 8 COCMOAHUU 0MC/1e0UMb 8 KAKOM PeXUME OH Haxooumcs (UUK/IUYeCcKo20 3apA0d U Jiu 8
6yepHom). U ecriu MATT nepelwuen 8 pexum oXudaHus 8HeWwHez0 3apsaodd, mo Kpome CmMaHOdpmMHO20 Nepexodd 8 pexxum NOOKa4Ku uiu npuHyoumesibHoU 2eHepayuu

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

JlononHuTenbHble pekomeHgaumm no Bbibopy % nogkauku 1 Usko onmcaHbl HUXKe U B OCHOBHOM aHanornyHbl npu paborte ¢ MPPT (C)mART.
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PABOTA B PEXKMME NOAKAYKA KO C MPPT (C)MART

Ecnn ncnonbsyetca MPPT (C)mART (c kotopbim y MATT ecTb nofiHOUEHHaA CBA3b), TO anroputm nogkaukm ana MPPT (C)mArt cnegytowmi:
Uakb6 - TekyLyee HanpsxeHue Ha AKB,

Uak6_BUF-6ydpepHoe Hanps»XeHre, OKOI0 KOTOPOro pekomMeHayeTca nogaepxunsatb HanpsxeHne AKB (UakblMoaaepx3apag),
Uak63KO - nopor BkntoyeHusa/BbikntouyeHna KO pexuma (UmindKO):

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

B) Ecnn Uak63KO < Uak6 < Uak6_BUF — nogkauka 6yaeT paBHa MOLHOCTY Bbl4AaBAaeMOWN CONTHEYHbBIM KOHTPOIEPOM MJIOC MOLWHOCTb, YCTaHOBNIEHHAs B
nyHkTe «[Mpou.lNogkaukndKO» (T.e. % oT MakcMmanbHon moLyHocT MATT).

B) Ecnn Uak6<Uak63KO — nogkauka 6yaeT paBHa TOKY BbljaBaeMbIM COSTHEYHbIM KOHTPOJIEPOM 3a MUHYCOM ToKa 3apsaaa AKB.

Kpome TOro, pa3 B Tpu AHA 3anycKaeTcAa NOSHbIN UuKn 3apaga AKB oT conHeuyHoro KoHTposnepa. B atom cnyyae nogkauka GyaeT orpaHMyeHa TOKOM,
BblJaBaeMbIM COJTHEYHbIM KOHTPOI/IEPOM 3a MUHYCOM TeKyLlero Toka 3apaga AKb. Ecnu B TeueHun Hepgenu HanpsxkeHne AKB Tak 1 He 4OCTUMIO HanpaXXeHusA
NOSIHOTO 3apAAa, TO 3anyCKaeTcA NOMHbIN 3apAagd oT ceTn 220/230B.

B pexume 3apaga Tok oT MAI B AKB 6yaeT ymeHbLwaTbesa (BnoTb Ao 0) Ha BeNnUmMHy Toka noctynatowiero ¢ MPPT.

N3 anroputma pabotbl MAM ¢ MPPT (C)mART BMAHO, YTO MCMONIb30BAaHWE CONTHEYHOW SHEPrun MakKCMManbHO, B OTAMYUM OT Mcronb3oBaHusa ¢ MATI
cTopoHHUX MPPT, rge aHanu3 KonnyecTsa nogkaukm 6a3mpyerca Ha CUNbHO HennHenHom cBa3un ¢ MPPT uepe3 HanpsxeHue Ha AKB.

Kpome Toro, pa6ora ¢ MPPT (C)mART no3BonsieT Cyw|eCTBEHHO YBennuuTb pecypc paborbi AKb nnm cHnsmntb TpeboBaHMe No eMKOCTH, T.K. B
OCHOBHOM NnogKayka 6yaeT nponsBoanNTCA B TO BpeMA, Korga nocrynaeTt S3Heprus oT conHua.

lMpumeyarue. [ina koumponnepos MPPT (C)mART, 6ygpepHoe HanpsaxeHue pezynupyemca HenocpeocmeeHHo MATI-om. 8 npouecce pabomel. [Tocsie nosHozo0
3apada, MPPT nepesodumca 8 bycghepHeblli pexum «B»— pexxum nepsuyHo2o bytepHo20 3apada (8vipasHusaHus). B smom pexume MPPT cmabunusupyem
HanpsaxeHue AKb Ha yposHe Uak6_BUF ycmaHosneHHoe 8 meHto MAIT. Yepe3z cymku MPPT nepegsooumcsa 8 6yghepHblli pexum «b«»— pexxum 8mopuyHo20
6yepHozo 3apa0a (nodoepxaHus 3apada) ¢ bygepHoim HanpaxeHuem Ha 0,5/1/28 Huxe. Kpome mozo, Heobxo0umo umems 8 8udy, Ymo byhepHoe HanpsxeHue
3asucum om memnepamypel. B pesynemame ecniu HanpaxeHue Uak6IKO gbicmasieHo 671U3Ko K 6ychepHOMY, mo yepe3 cymku usiu no memnepamype, Uak6_BUF
Moxxem cmame meHbwe Uak63KO, u nookayka nepecmaHem pabomame 3¢pgpekmusHo. [loamomy ecnu HanpsaxeHue Uak6_BUF cmaHem meHbwe Uak63KO, MAT
asmomamudyecku ckoppekmupyem Uak63KO, kak: Uak63KO = Uak6_BUF -0,2/0,4/0,8Vv.

f:} BHUMAHWE! HacTtoaTtenbHO peKomeHAyeM NoJib30BaTbCA OAMHAKOBbLIM anroputMomM paboTbl B IKO pexnme 1 no Pmax (T.e. nn60o B 060mx pexnmax
nofkauka unum B 06omx NpnHyanTenbHaa reHepaLumsa).

PABOTA B PEXKUME NPOAAMA B CETb

JaHHbIn pexkum goctyneH Tonbko mogenax Hybrid 1 DOMINATOR/TITANATOR. 3ToT peXxum npakTnyeckn coBnagaet ¢ pexnmom «fogkauka IKO» n nostomy
cobntofaloTcA BCe BbIWEOMNUCAHHbIE anropuTMbl ansa cTopoHHUX unu MPPT (C)mART. Otnvumne 3aknioyaeTcsa Wb B TOM, YTO €C/IM Harpy3ka MeHblue
MaKCUManbHOW MOLLHOCTW NOAKAYKM, KOTOpY MoxeT BblgaTb MAI, To Bce nanuwkn MATT oTaaet («<npopaeTt») B ceTb. B «06bIYHOM NnogKayvke» MOLYHOCTb
Oblna orpaHnYeHa HarpysKom, He cMoTpA Ha To, uTo MATT mor 6bl nogkayaTb 1 6onblue.

Kpome Toro % nopkauku He npubaBnsaeTca K MOWHOCTY BblgaBaemori MPPT, a 3agaeT MUHMMaNbHY MOLLHOCTb NoaKauku. T.e. nogkaunBaem He MeHee %

nofkauku. MiHaue B “npoaake” Mbl BCceraa Haxoaunucb 6bl OKoso nonoxeHus Usko.
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B ctaHgapTHOM pexume 3Ta onuusa 3abnokmposaHa. Pa36nokmpoBaTb ee MOXHO OTMeTMB onuumio «Pasbnokuposatb Mpogaxy B CeTb» B nporpamme no
obHoBneHuto BHyTpeHHero O MAIla (MAP2Gui_.exe pa3sgen «MOHMTOP»), KOTOPYID MOXKHO CKayaTb Ha canmte http://www.invertor.ru B pa3gene
«Texnoppeprkka» -> «NpPOoLWWNBKM 1 nacnopTa». [ocne 3toro B MeHio MAT «PexxnmliogkaukndKO» noasutca onuma «Mpopaxa B CeTb», KOTOPYIO MOXHO 6yaeT
BbIOpaTh.

Mpumeyarue. O6pamume eHuUmaHue, Ymo paboma 6o 8cex 8blwieoNnUcAHHbIX pexxumax (Pmax u 3KO) pacxodyem pecypc AKb. Yem a2ny6xe paspso
AKB, mem meHbwe AKB Bam npocnyxum. PekomeHdyem He donyckameb 2i1y60okux pa3padoe AKb, 6onee 70%-80% om HOMUHANbHOU EMKOocmu.

Ana KoHmpona 3a smum MOXHO UCNOJIb308aMb 8HeWHUlU 6amapeliHbili MOHUMOpP (Hanpumep, Ha 6a3e MMAK «Manuxa») unu aHano2u4HbIl
ecmpoeHHbili 8 DOMINATOR/TITANATOR.

PEXXUM "TAPU® CETb+3KO"

JTOT peXKMM MOXKHO UCMNOJIb30BaTb B AiBYX ClyyasnX.

Bo-nepBbix: ecnn y Bac MHOroTapuHbIN CYETUMK SNEKTPOSHEPrumM, 1 Bbl XOTUTE SKOHOMUTb SHEPruo CeTU, Nepexons B AHEBHOE BPEMSA, B PEXMM
NPVHYAUTENbHON reHepauunmn. Pexnm cnopHbin, T.K. SKOHOMA SHEPruio cetn Bbl pacxopyeTe pecypc AKB. Ho Bce meHAeTCA, eCnn UCnonb3yoTCA CONMHEYHble
6aTapewu, koTopble obecneyat 3apag AKb B gHeBHoe BpeMmA (T.e. pa3pag AKB He 6yaeT cunbHbIM). [py 3TOM KpoMe NPUHYAUTENbHON reHepaLv B 3TOM Clyyae
MO>KHO YCTaHOBUTb NOAKAUKY ceTU. TakxKe MOXeT 6bITb Bbiroa Npu NCNosIb30BaHMY BETPOreHepaTopa, eC/iv BeTpa cabble 1 He XBaTaeT SHeprum ans 3apaga
AKB, B 3TOM Cflyyae npu BbIrOA4HOM HOYHOM Taprde MoXKHO noa3apaanTb AKB.

Bo-BTOpbIX: faxe ecnn y Bac obbluHadA (He MHorotapudHas) ceTb, TO STOT PEXKUM MOXET MPUrogMTCA Npu paboTe C TaKNMM UCTOYHMKaMM Kak CONHEeYHble
naHenu. Ytobbl B HOUHOE BpeMa He oTbmpanack 3Heprua ot AKb Heo6xoaMMo BbICTaBUTb BPeMs 3aKaTa M paccBeTa. [1nA 3Toro cyiyyasa MOXKHO OTKJIUNTb
ob6A3aTenbHbIN 3apAf BO BpeMA MMHMManbHOro Tapuda (cMm. Huxe B pasgee «loasBepem utor»). [nA 3Toro HeobxoAMMO CHATb GNaXkok C onuuu
«Ob6s3aTenbHbIn 3apag npuv Bxoge B TapudHbIn pexkum» B nporpamme no o6HosneHmto BHyTpeHHero N0 MAT-a (MAP2Gui_.exe pa3gen «MoOHUTOpP»), KOTOPYIO
MOXHO CKauaTb Ha canTe http://www.invertor.ru B pa3gene texnogaepkka -> npoLwmnBkn n nacnopta MAr-a.

Pexxum ycTaHaBnmBaeTca B MeHi0 «CeTb, JHeprodKoHoM» -> «YnpasneHune CeTbio» - paboTaeT Tak Xe, Kak 1 «Pexxnmbl DKO», HO € TOV pa3HuLIEN, YTO BO BpeMA
MUHUManbHoro Tapuda cetr MAI n3 pexumo KO nepeifeT B pexxum TpaHcnaummy cetr (aaxke ecnu Ha AKB HanpsxeHue Bbiwe Uak63KO).

MNpu nepexoge B MMHMManbHbI Tapud MATT BKJTlount (N0 ymonuyaHmio) pexum 3apaga He3aBUCUMO OT HanpskeHusa Ha AKB n Gyget, ecnm BbiCTaBneHo,
paboTaTb pexnm 3apaaa manbim TOKoM (6ydepHbii).

Ecnn Bpemsa MnHnmanbHoro Tapuda 3akoHunnocb, Ho MAT He 3aKOHUYMN 3apsAA, TO Nepexo Ha NPUHYAUTENbHYIO FeHepaunio (U NogKauky) 6yaeT OTNoXeH
[0 OKOHYaHMA 3apaaa (cKoYaa 6ydepHbI peXxnm).

Bpema MuHumanbHoro Tapuda BbiCTaBnAeTCA B:

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

«CeTb, DHeprodKoHOM» -> «MuH Tapnd KoHeu»

BpemAa Hauyana v OKOHYaHMA «BPeMEeHW MUHMMANbHOTO Tapuda» - 06bIYHO HOYHOE. B 3TO Bpems LieHa 3NeKTPO3HEPTUN MeHbLUe (eCnv, KOHEYHO, y Bac
MHOTFOTapM®HbLIA CYETUMK U 3aKJIOUYEH COOTBETCTBYHOLIMA [OroBop). Bpema mMuHMmanbHOro Tapmda ycTaHaBAMBAETCA C TOYHOCTbO Ao 10muH. [OnAa
KOppeKTHOM paboTbl HEOOXOAMMO YCTaHOBUTL TeKyllee Bpema B MeHio «[Jpyrne Onummn» -> «Tekyllee Bpemsa». 31o BpemaA OyaeT oTobpaxKaTbCA B HUXKHEN
cTpoke XKW BmecTe c yacToTtoln (ecnu BbibpaH «Tapud CeTb+IKO»).
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NMopBepem nror.

Kakon pexxum (ecnu mopenb nMmeeT BO3MOXKHOCTb BbiGopa) n napameTpbl, Npy paboTe ¢ anbTepHaTUBHbIMU NCTOYHUKaMW, Ny4lue Bbibupartb?

AnAa Hauana Heob6XxoAMMO OTMETUTb, YTO Kak CKasaHO B nocnegHem npumedvaHun, pexmmbl IKO mncnonb3yior AKB B DKO pexunmax. Xopowo, ecnu
anbTePHATMBHOW SHEPrMM MHOTO, HO MHOrAa 6bIBaeT MAaCMYPHO UK BKNOYMNACh Harpy3ka npeBbilwaowas MOLWHOCTb aflbTEPHAaTUBHOIO UCTOYHMKA. B 3TOM
Cnyyae He BCerfa BbirOAHO OrpaHW4YMBaTb JHEPruo, OTAaBaemMylo B Harpysky. MoxHo notpatuTtb 3Hepruio ot AKB, npepgnonaras, uto Korga Harpyska
CHUMETCA UMW BbINAET conHue, Mbl noa3apaaum AKB. B npotneHom cnyuae, AKB 6ygeT Bcerfa 3apsaMeHHbIM, 1 KOrfa BbIAET COMHLE, @ Harpy3ku He byaerT, 3Ty
SHepruio Hekyga byaer geBatb.

MapameTp, perynupyowun rmybuHy 3toro paspaga, asnaetca Uakb6IKO. Ona AKB ¢ manbim pecypcoMm UUKNOB 3apAf-pa3paf — 3TO HanpskeHue
Heobxoanmo cTaBUTb 6nmxKe (Ho MmeHbLe) K Uak6_BUF, c noBbilweHHbIM pecypcom 3TOT napameTp MOXHO CTaBUTb Aanblue ot Uak6_BUF.

EcTb ewle obuwee npaBmno Ha Bbibop Uak63KO, HO camo 3HaueHre HeoOXOANMO BbIACHWTb OMbITHbIM NyTeM. Yem 6onblue BbipabaTbiBaemas anbTepHaTUBHAA
3Heprua (B cpefHem) npeBblWaeT notTpebneHve (B cpegHeM), TeM HUXKE MOXHO CTaBUTb 3HaYeHneUak63KO, a B pexkmmMe NoAgKauykmy «NPOLEeHT NoaKaukm»
cTaBuUTb 6onble. Ecnm ke BbipabaTbiBaemasa anbTepHaTUBHAA SHePrnsa Huke notpebneHuns, To Uakb6IKO Heobxoammo ctaButb 6nmke K Uakb6_BUF n
NCNOMb30BaTb TONbKO PEXMM MOAKAYKN CETU, C MAJIbIM <MPOLLEHTOM MNOAKAYKN»,

Kpome Toro He ctout 3abbiBaTb, UTO €C/IM UCNONb3yeTCA anbTepHaTMBHaA SHEPrmA TONbKO OT COSIHEYHbIX NaHesnen, TO B HOYHOe BPeMsA anbTepHaTMBHaA
SHepruA noctynatb He byaeT. B atom cnyyae, 4toObl UCKNIOUMTL HOUYHOW pa3pAf (Hanpumep, XONoAWSIbHUK, OTOMNeHNe W.T.A.), OCOOGEHHO MPU HU3KOM
Uak63KO 1 60nbLIOM «NpoLieHTe NOAKaUKN», XenaTeSibHO NCNOoMb30BaTb TapUQHbIN pexum cM. Bbile (Pexkum «Tapund ceTb+IKO0»).

MpuHyanTenbHan reHepauyuna

MNpuHyauTenbHaa reHepauna, HanprUMep, MOXeT NPUroAUTCA, eCIN UCMONb3yeTCA CeTeBON MHBEPTOP (CM. Jasiee COOTBETCTBYOWMUI pa3gen). Kpome Toro ero
BbIFOHEE NUCMOJIb30BaTb CO CTOPOHHUMM KOHTponnepamu MPPT, rae HeT nonHoueHHon ¢easn ¢ MAT. B nto6om cnyvae, cnabbiM MOMEHTOM 3TOrO peXkmma
ABMAETCA NEepexos Ha OXKMAaHMEe BHELIHEro 3apAaga, ecin HanpsxeHve ywno Huxke UakbIKO. B aTom ciyyae sHeprus anbTepHaTUBHbBIX UICTOYHMKOB OyaeT
pacxofoBaTbCA TOMbKO Ha 3apAg, NpUYem orpaHnyeHa GrUKCMpPoBaHHbIM TOKOM 3apAga. [103ToMy Ncnonb3oBaHWe 3TOro pexxmma, 6yget 3¢ ekTUBHbIM B TOM
cJlyyae, eCcnn SHePrum OT anbTePHaATUMBHbLIX WMCTOYHMKOB XBaTaeT anAa noppepaHua HanpsxeHua AKB Bbiwe Uak63KO B TeueHMM BCEro AHA, ecn
NCNONb3yeTcs TAPUGHDIA PEXUM, U B TEUEHUM CYTOK, B MPOTMBHOM ciyyae. T.e. CHUXKeHMe HanpaxeHna Huxke UakbIKO nponcxoant peako.

OTciofa BUAHO, YTO B pPEXUME NPUHYAUTENbHON reHepauun BbirogHo ctaBuTb Uak6IKO Kak MOXHO Huxe. Ho Torga npugetcsa Bbibupatb goporne AKB ¢
60/1bLINM KONMYECTBOM LIMKIIOB 3apAf-pa3paAs 1nm vaile ux MeHaTb. Hanpumep, ecnm Bol ncnonbsyete LiFePO4 AKB, To peXxnm NpuHyguTenibHON reHepaumm
MOKET ObITb Pa3yMHbIM BbIGOPOM.

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

Mopkauka ceTn

MofKkauka Npu COBMECTHOM paboTe € HalMM CoHeYHbIM KoHTpoiepom K3C MPPT (C)mART, noxanyn, asnaetca Hanbonee 3pPpeKTUBHbIM pexnmom. T.K.
SHepruA aNibTePHATUBHbIX UICTOYHMKOB BCEMAA NCMOMb3yeTcA No Makcumymy. MNpu 3Tom Bbibop HanpaxeHna Uak6IKO yxe He TaK KpUTMUYHO 1 3aBUCUT TOJSIbKO
oT pecypca AKb kKotopbi Bbl ncnonb3syete. T.e. B OTANYNN OT NPUHYAUTENBHOW reHepaunu, Bol moxeTe ncnonb3osatb AKDB 1 ¢ MeHbwm pecypcom. KoHeuHo,
B 9TOM cJlyyae 3pPeKTUBHOCTb 3a[4€NICTBOBAHMA afibTEPHATMBHOM SHEPIM YMEHBLUWTCA, HO y Bac ecTb BbibOp.

Mopgkauka gna cTopoHHUx MPPT, BbirogHa, €Ciiv HET BO3MOXHOCTM obecneuntb Te ycnoBusa 3¢p¢PeKTUBHOCTU, KOTOpble OMNMncaHbl Bbille AnA Bblbopa
NPUHYANTENbHONM reHepaunn. Hanpumep, Bbl ncnonb3lyete o6bluHble KNCNOTHble AKD 1/nnu sHeprua anbTepHATUBHbIX UCTOYHMKOB He obecneynBaeT B
HY>KHOM 06beme pacxo OT Harpysku.

B npuHyautenbHom reHepaumn pacxog sHeprun AKD paBeH MOLHOCTM Harpy3Ku, a Npy NogKayke MOXKHO PerynmpoBaTb 3TOT pacxod. YTo6bl MakcMManbHO
oTAaTb SHEPruIo B Harpy3Ky, eCTb NapaMeTp «NpoueHT nogkauku». Torga faxe B OTCYTCTBUM SHEPrMM OT afibTEPHATUBHBLIX MCTOYHMKOB, NofKauka byaet
nocTynaTb B Harpy3ky 3a cyet AKB. 3ToT napameTp 6onbLue 3aBUCUT OT Harpy3Ku. ECiv oHa NoCTosiHHAA UM YyacTas, TO «NPOLUEHT NOAKAYKU» He CTOUT AenaTtb
6onbwnm, nHaue HanpsxeHue Ha AKB Bcerpga 6yaet pagom ¢ Uak63KO. N HaobopoT, npu peakon Harpyske HEOOXOAMMO BCIO SHEPrUi0 OTAATb B Hee, U
MO3TOMY, EC/IN B STOT MOMEHT afibTEPHATUBHOWN SHEPrumM He XBaTaeT, Heobxoanmo 3abpaTb ee ¢ AKB, ycTaHOBUB 6O/bLIOW MPOLEHT NOAKAUKNY.

K MMHYCcam faHHOro peXkrMmMa HeobXoAMMO OTHECTU TO, YTO NoJKauka paboTtaeT ¢ ToyHOCTbIO B 20 - 100BT (3aBUCUT OT Mofenn), T.e. OT CETU B Harpy3Ky Bceraa
6ynet 3abmpaTbca 3Ta MOLLHOCTb.
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NOAKMOYEHUE K BEH3OIMEHEPATOPY U CAIN

MNpu wucnonb3oBaHuM MAIT COBMECTHO C OGEH3MHOBbLIM FeHepaTopoM (UNM AM3eNbHBIM WX Fa30BbiM FeHepaTopoM) Bbixod 220/230B nocnepHero
NPUCOeAMHAETCA C MOMOLLbI0 Kabena K pasbemy Ana nogknoueHusa K cetn 220/230B Ha Bxoge MATI. Ona mogenn DOMINATOR/TITANATOR nogkntoueHune
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), MAII
aBTOMATUYECKM NEePEKITIIOUMNTCA B PEXNM NPeobpa3oBaHNA HaNpaXKeHNA akKyMynATOPHbIX 6aTapen B 220/230B. Mpwn coBmecTHOM paboTte MAIT ¢ reHepaTopom
[LOCTUraeTca CyLwecTBeHHaA SKOHOMUA TOMJIMBA, a TakxKe 0becneyrBaeTca TULIMHA Y 3HAUMTENIbHOE COKpPaLLeHe BblAeNneHA BPEHbIX BbIX/TOMHbIX ra30B. Takxe
YBEINUNBAETCA pecypc paboTbl reHepaTopa, T.K. 06Llee BpeMa ero NCnosib30BaHMA YMEHbLLAETCA.

B pabouem pexume reHepatop noTpebnaeT TOMAMBO B Masio 3aBUCUMOCTM OT peasibHOW Harpy3ku. JTO O3HayaeT, UTo eCniv MOAJK/IoYMTb TeNeBM3op,
XONOAWNIbHYK 1 OCBeLLeHMe, Hanpumep, CymmapHon mowHocTbio 300 BT K reHepatopy 2,2 KBT, To nocnegHuin 6yget noTpebnATb NULb HEMHOMMM MeHbLLE
TOMANBA, YeM, €C/IN K HeMy NOAKIuMTb Bce 2,2 KBT. o3ToMy, npu rpamoTHOM 3KChiyaTauumn (3KOHOMUYHBIA pexnum npu pabote Tonbko ot MATI, u
MaKCUMasbHas Harpyska npu paboTe reHepaTopa) MOXHO MONYYUTb CYLLECTBEHHYO SKOHOMMIO TONAUBA. [TprumepHO 5 — 6 yacoB paboTbl reHepaTopa 06bIYHO
[OCTaTOYHO ANA 3apAfaa, No MeHbLen mepe, 80% OT eMKOCTU akKKYMYIATOPOB.

Takxke Heobxoammo OyaeT 3anporpammmpoBaTb MapameTpbl MHBepTopa «MakcMOLHOCTb» Ha COOTBETCTBYIOLLYID HOMMHAJIbHYIO BbIXOAHYIO MOLLHOCTb
reHepartopa 1 BK/OUMUTb OANH U3 anropuTtmoB Pmax. B aTom cnyyae, ecnin MAT BKnount pexkum 3apaga BO BpeMA MOAKIIYEHHOW Harpy3Ky, U CyMMapHas
MOLLHOCTb Harpy3ku 1 3apsaaa NPEeBbICUT MOLHOCTb reHepaTopa, TO TOK 3apada OyaeT orpaHuMyeH, YTobbl He BbIATI 3a Npeesibl MOLWHOCTY reHepaTopa. Kak
TONIbKO Harpy3kKa CHUMeTCA (Hanpumep, nepectan paboTaTb HACOC UM BCKUMEN YaHKK), TO TOK 3apada BOCCTAaHOBUTCA B COOTBETCTBUM C MPOrpamMmon 3apaga.

lMpumeyarue. Ecnu Ha cemesou 8xo0 MAI MAT (kpome modenu DOMINATOR/TITANATOR) nookntodaemca 220/230B om 2eHepamopa, mo nocsie nocie0Hezo0 8ecbMa
XKesamesibHO ycmaHosume cemegol ¢gunemp 220/230B (Ha coomgemcmesyowyro MowHocme). [lpu pabome uHeepmopa om 2eHepamopa HeobxoouMo
8bICMABUMb PACLUUPEHHbIE NApaMmempsl OUANA30HA 8XOOHO20 HanpsaxeHUa om 120B 0o 265B. MowHocms 2eHepamopa pekomeHOyemcs 8blbupame He MeHee
HOMUHabHoU mowHocmu MATI, uHa4e, npu pe3kux U3MeHeHUAX MOUHOCMU Ha2py3Ku, 2eHepamop 6ydem 0asame 8bICOKOBO/IbMHble 2dPMOHUKU, YmMO MOXem
npusecmu K nopye obopydosaHus. PekomeHOyem npuobpemame uHeepmopHsle 2eHepamopbl co cmapmepom. OHU He MOJIbKo umMerom udeasnbHyto hopmy 220/230
B, HO u cywecmeeHHO CHUXarOM pacxod Monsusa NPU Masbix HAzpy3kax. Smo no3gosAaem 00120 U KadyecmeeHHo 3apaxams AKb, coxpaHaa maneil pacxoo
monsuea. Takxe npu Ucnos1Ib308AHUU 2eHepamopos HeobxooUMOo 8bicmasums «Bxod 220B»->«b/[JusleHepamop>.

YTo6bl BPYUHYIO He 3anyckaTb leHepaTop npu ncyesHoBeHum cetn 220/230B n paspage AKB, ynobHo ncnonb3osatb cucteMy aBTomaTnyeckoro nycka - CArl. CAIN
nogaepxnBaeT MHorne mogenu leHepaTtopoB 1 umeeT cBa3b ¢ MAT yepes pasbem RS232 Ha nepepHelt naHenn. Ytobbl MAI ynpasnan CAl, He06X04MMO B MEHIO
BbICTaBUTb «CkopocTb RS /CAM/VddWiFi»->«CAIl - 3apaa», a TakxKe yKa3aTb HanpsaxeHue ctapTa leHepaTopa «Uakbb/An3Crapm™->«Uakb_diz». Anroputm paboTbl
OyneT cnefyoWmn: Kak ToNbKo HanpskeHue Ha AKB cHusnTca Huke Uak6_diz, MAT nameHnT nonAapHOCTb curHana ynpasneHuna CAl. KoTopbili B CBOo ouepeb
3anyCcTUT reHepaTop, NPOrpeeT ero, ecin Hy>kHO OyaeT ynpaBnATb €ro opraHaMu YnpasneHVA Y NOAKIOUNT BbIXOAHOE HanpskeHue [eHepaTopa Ha Bxopf
220/230B MAI. Mocne storo MAI1 nepengeT Ha TpaHCNAUMIO U 3apAd, Kak Tonbko AKB nonHoctblo 3apagartca, MAI BOCCTaHOBUT NOAAPHOCTb CUrHana
ynpasneHua CAll, KoTopbl BbiKoUnUT [eHepaTop (NpeaBapuTenbHO OTKAOUMB ero oT Bxoga MAT).

Bce nogpo6bHOCTM 0 paboTe, nogknoueHnn n Bo3moxHocTAX CAl cm. B otaenbHom onucaHmm Ha CAIT Ha carite www.invertor.ru. Mogens DOMINATOR/TITANA-
TOR MoXeT, TakKe, paboTaTb C reHepaTopamu, ocHaleHHbIMU ABP (6nok ABTomaTnueckoro Beoaa PesepBa) cm. Huxe.

B cnyuae ecnv Bbl UCNoONb3yeTe reHepaTop CO CTapTEPOM B YCIIOBUSAX NOJSTHOM aBTOHOMUW, TO U3-3a TOTO, UTO reHepaTop BKJlouaetca peako (npu pabote ¢ MAI),
ero BHyTpeHHero 3apaja He xBaTtaeT 1A NOIHOM 3apAAKN ero BCTPOEHHOIO MafieHbKOro akKyMynAaTopa. [ocTteneHHO WTaTHbIN akKyMYIATOP reHepaTopa MOXeT
pa3pAaanTbCA 1 aBTO3anyCcK NnepectaHeT paboTatb. 1A cknoueHna 3Toin Npobnembl HEO6XOANMO YCTaHOBUTbL HEOOJbLLOE HE[OPOroe 3apAAHOE YCTPONCTBO Ha
12B ¢ dyHKUmen nogaepxaHusa 13,6B Ha AKB. Takoe yCTpOMCTBO NOAKIIIOUAETCA K BbIXOAY MHBEPTOPA, @ €ro KNeMmbl MOAKIIIYAITCA K akKyMyNIATOPY reHepaTopa.
Ecnn y Bac reHepatop co ctaptepom u yctaHoBneH CAll, a TakXe mmeeTca BHewHAA ceTb 220/230B, TO B UCNONb30BaHUM OOMNOMHUTENIbHOIO 3apAAHOro

YCTPOMNCTBA HET HeobxoaumocTu, T.K. CAlN GyaeTt cam 3apsaXKaTb OT CETU BHYTPEHHUI aKKyMYNATOP reHepaTopa, eC/ivi eCTb Takas He0OX04MMOCTb.
41



Mpumeuanue. lNpu 3kcnayamayuu uHeepmopos MAI ¢ anekmpozeHepamopom 6020 muna bE3 cucmemor ABP/CAIT neped mem, Kak 2iywume 0guzamerib
3/71eKmpo2eHepamopa 8py4Hyto, Heobxooumo BbIK/Tlouume asmomamuyeckuli sbikmodamers sbixooa 220/230 B Ha 2eHepamope unu 8xoda 220/230B Ha uHeepmope.

TPEX®A3HbIV KOMIMNEKC MAN

TpéxdasHbin KOMNeKC BKNtOYaeT B cebs Tpu npnbopa ognHakoBon mowHocT Tina MAT DOMINATOR (nnn MAI HYBRID ocHaleHHbIX AONONHUTENbHBIMUA
MoZYNAMN CUHXPOHM3aumn). Komnnekc nogkntoyaetca K eanHomy maccmy AKB. Cnocob nogknioueHusa K AKB 1 HacTpoika émkoct AKB He oTnnuyaetca ot
HaCTPOWKMN B 06bIYHOM UCMONTHEHNN - Ha KaXKAoM Nprnbope nponucbiBaeTcsa EMKOCTb Bcero Maccrea AKB.

Ina HacTponKkn cucteMbl Heobxoanmo B mMeHto «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 NOAKAOYEHUN
MATT.

Mocne Toro Kak BBefeHbl Heobxoaumble MapaMeTpbl 1 onpegeneHbl Npubopbl No ¢pasam, HEOOXOAUMO COeAUHUTL NPUOOPBI ANA NX CUHXPOHU3aLMK. Ana
3TOro Ha 3afHen naHenu npubopa HaxofATcA pasbémbl RJ-12 npomapkupoBaHHble Kak «X1» n «X2». [MpoBogamu C COOTBETCTBYHOLWMUMU pPaszbEMamm
coeguHaem MATT-bl, Bbixog X1 ogHoro MAT co Bxogom X2 gpyroro MATI. Cxema coegnHeHUA npuBeaeHa Huxe.

CUHXPOHU3ALNA CUHXPOHWU3ALNA CUHXPOHU3ALINA
TAcc/BMS X1 X2 X3 LlXA mﬁgol\;iJOMblx TAcc/BMS X1 X2 X3 u)u '}YlAn Ne 2 TAcc/BMS X1 X2 X3 uxn II\</|AH Ne 3
2 0ON-BO BEAOMbIX 0n-BO BE4OMbIX
TR . (LI (LI 0
BEOYLUUU DA3A 2 PA3A 3
PA3A 1

Mocne Toro kak nogkntoumnu AKB 1 npoBofa CMHXpOHM3aunmn npubopos, Nnponssoanm rnepsoe BKJlioueHne 6e3 Harpysku. BKJTiouaem cHavana Tymb6nep
NUTaHMA HU3KOBOJMBLTHOWM MAaTbl Ha BCcex TPEX npubopax nocnegosatenbHo. Mpu BKIToueHun Tymbnepa MoryT BO3HUKHYTb KOPOTKME 3BYKOBbIE CUTHAsbI,
nocne BKJlioueHns Bcex Tpéx MATI, yepes HECKONbKO CEKYH[ CUTHAM AOMKEH MCUYE3HYTb, UTO O3HAYaeT, YTo BCe TP Npubopa CUHXPOHU3NPOBANNCH, MHAYe
eCTb OlWMbKa Npy NOAKMIOYEHNN UAN HENpPaBUIIbHO BbICTaB/EHbl MapaMeTpbl B MeHio NpnbopoB. MNoTom, TonbKo Ha Npubope, KOTOPbIA onpeaenéH Kak
«Bepywmin O1», HaxxmuTe KHOMKY «CTapT» QIMHHO, OoCTanbHble Npubopbl BKJTiouatca aBTomatnyeckun. KHonka «CtapT» gnMHHO Ha npubopax «Dasa2» u
«®Da3a3» paboTtatb Ha BKJltoueHne/BblKntoueHune He 6ygeT. [poBepbTe paboTy NprMbOpPOB B peXxnme reHepaL v, NOTOM OTKlouMTe Nprbopsbl (CHayana KHomnkKa
«CTapT» ANVUHHO, MOTOM TyMbnep NUTAHWA HU3KOBONBTHOM MAaThl).

MopxnioueHne K cetn 380/400B

BHVMMAHWE! MNepen nopkntoueHmem cetn 380/400B ybepuTech, 4to BCe TymOnepbl U aBTOMaTUYeCKMe BblKoyaTenu HaxogAatca B BblKnioueHHom
NonoXeHun, ybeantecb B OTCYTCTBUM HAMPAXKEHUA B NOAKIIOYAEMbIX CETEBbIX NPOBOAAX (BBOAHOM aBTOMAT B pacnpefeNiuTeslbHOM LKTe AOSKEH
6bITb BblKntoueH).

Ona nogkntoyenma cetn 380/400B pekomeHAyeM NCMONb30BaTb KNEMMHUK COOTBETCTBYIOLLEN MOLLHOCTW, AJ1A TOFO YTOObl Ha Kaxkabl Npubop Wén ceon
TPEXKUNbHbIM Kabenb. BapyaHT nopKkniouyeHnsa KneMMHUKa NpeacTaBneH Ha PUCYHKE HUKE, KNEMMHUK MOXET ObiTb yOpaH B KNEMMHYI KOPOOKY mnu

HaXoauTbCA B pacnpenennTesibHOM LWnTe.
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Il InAa KayecTBEHHOrO cornacoBaHuA Tpex ¢pas Bce NpoBoAa OT KIeMMHOIN KOPO6KM K
MAN gonmxHbl 6bITb OAMHAKOBOW ANIMHHDbI. He gonycTtmo, uTo6bl, HAaNnpumep, HyNneBown
nposop wen ot ogHoro MAT K cnegylowemy. Heo6xogumo, uTo6bl BCce Tpu HyneBbIX
npoBoAa WA U3 K1eMMHON KOpo6Ku Ha Kaxkabiin MAI otaenbHO 1 6b11 O4MIHAKOBOWA
ANVIHbI. AHANOrNMYHO M C 3a3emsieHnemM n ¢pasHbIMU NPOBOJAMM.

Heobxogmmo BKJllounTtb Tymbnep nutaHuA (noka HE HaxumaTb KHoMNKy «CTapT»). 3aTem
Heobxoanmo BKJ/TiounTb aBTOMaTUUECKMIA BbiK/TovaTenb nogaun cetm 220/230B Ha Kaxkaom
npubope. MepBbiM BKJTllouaem aBTOMaTUYECKMIA BblK/oUaTeslb, PAacnonoXeHHbii Ha MATI
KOTOopbIi onpefenéH Kak «Beaywmin ®asal», 3atem «Oaza2» n «Pasa3».

BHVMMAHWE! Ecnn nocne BKJTioueHna aBTOMaTMYeCKOro BbiK/toyaTena Ha npubope
A «Pa3a2» pa3galTca KOPOTKME 3BYKOBbIE CMMHAsbl, TO OTK/IlOYaeM BBOAHOM aBTOMaT
380/400B, BblKniouaem npubopbl. [lanee, HeoGXOAMMO Ha KIEMMHOW KONOAKe
nomeHATb Mectammn ¢asbl «L2» n «L3» Bxopsawen cetn 380/400B, nocne 3Toro
nosTopuTb Npouenypy BKJlioueHnA - 3ByKOBble CUTHasbl fOMKHbI UCHE3HYTb. B 3TOM
cnyyvae 6yayT NpaBUIbHO paccTaBeHbl BXOAHbIe ceTeBble $a3sbl AN UX AaNbHeENLWen
CUHXPOHM3aumK. Ipyron BapuaHT - NepectaBUTb Hymepauuio ¢pas B MeHI0, @ UMEHHO
NMOMEeHATb MecTamm B HacTponkax «Pa3za2» n «Paza3» y segombix MATT.
MNMocne cornacoBaHnsa BXogHbIXx a3 ¢ Hymepauuven ¢a3z B MAI Heobxoanmo
BblKJTiounTtb BBOgHOM aBToMat 380/400B, BKJTiouaeTe reHepaumio KHonkon «CrapT»
ONVMHHO M Noc/ie TOro Kak BCe MHBEPTOPbI BKIOUAT PEXUM reHepaumm MOXKHO
BKJtouaTb BBOAHOW aBTOMaT 380/400B.

Tak e gnAa sTon cncTembl XenatefibHO cAenaTb «3aHyneHne», ecin cxema NPOMbILLSIEHHON
ceTn nossonfeT (coeAMHeHMe BXOOHOTO HynA C COOGCTBEHHOW 3eMNEN Ha obbekTte) —
cM. «MoppobHas cxema nogkntoueHna MATT».

OYHKUMOHAN TPEX®A3HOIO KOMIMJIEKCA MATN

Bnarofapa CMHXPOHM3aLMKN TPEX NPUOOPOB KOMMNEKC MOXKeT obecrneumBaTtb 6ecnepeboiHOCTb paboTbl Mo Tpém daszam, NPy 3TOM OH AAET BO3MOXKHOCTb
nogknovaTb TpéxdasHble Harpysku. Kak nmncanocb Bbiwe, NprMbopbl NogKknovaoTcs K ogHoMmy Maccuy AKB, ux 3apap Befétca u perynmpyetca BCeEMM

np|/|6opaM|/| B 3aBNCMMOCTU OT yCTaHOBﬂeHHOVI EMKOCTU U aliropnTMa 3apAna.

B cnyyae nponagaHua Hanps»KeHuA Ha ofHOW 13 ¢a3, NpMbop, Ha KOTOPOM MPOMao BHELIHEe HAaNpPsAXKeHWe, NepenaéT Ha reHepaumto ot AKB, aBa gpyrux
NPOAOKAT TPaHCAMPOBaTb ceTb. CMCTEMa He nepenaéT NOMHOCTbIO Ha reHepaumio oT AKB faxke B TOM cnyyae, ecnm Nponagért ceTb nNo AByMm ¢daszam, T.e.
npubop(-bl), Ha KOTOPOM(-bIX) COXPaHUTCA ceTb, ByaeT(-yT) TPaHCAIMPOBATb 3Ty CETb 1 MNOMYTHO 3apsaxaTb MaccuB AKB. 3apybexHble aHanoru nepexoaT Ha
reHepaumto ot AKb no Bcem ¢daszam, ecnm nutaHne nponano Ha Npubope, KOTopbI onpeaenéH Kak «Bepgywminy. B Hawem KoMmnnekce, faxe ecnv nutaHue
nponagert, B TOM Yncrie n Ha «Begyuiem» nprnbope, Ha ocTaBlwMXCcA Nprbopax byaeT NpoaoskeHa TpaHCNAUNA 1 3apag maccrBa AKB, ecnim 3To HYXKHO, a Ha
reHepaumio nepenayT TONbKO Te NPUOopPbI, Ha KOTOPbIX NPONAAET BHELWIHee HanpsXXeHne. Takon pexkmm paboTbl MO3BONUT MaKCUMabHO NPOANUTL BPeMsA

K npn6opam MATI

Begywunin O1 Bepombin ©2 Bepombin @3
/ e N 2% 2\ e e A
OO oIh) o0 |o
0| 000

N PE L1 L2 L3

Bxopg TpexdasHon Cetun

paboTbl cucTeMbl B pexkume reHepaumm ot AKB, T.K. 3apag maccrea AKB 6yaeT npoaomkeH gaxe ogHMM Nprbopom.

43



Heobxognmo oTmMeTuTb, UTO 3apAfHbIN TOK, Npy paboTte OT ceTn Bcex Tpex a3, paBHOMepHO pacnpegeneH no ¢aszam MATT, T.e. 1/3 Ha Kaxayto. B cnyyae
OTCYTCTBUA ofHOoM dpa3bl ceTn aBa apyrux MAT (y KOTOpbix eCTb CeTb Ha BXofe) 3apAxatoT no 1/2 Heobxoammoro ToKa. Ml ecnu octanca Ha cety oguH npubop
OH JaeT NOJHbIN 3apAdHbIN TOK. pr 3TOM ecnn ecTb Harpyska Ha ¢a3ax MAII, OTKNIOUEHHbIX OT CeTn, Ha ocTaBwmxca dpasax MAI (Ha KOTOpbIX CeTb He
nponasna) 3apAgHbIN TOK AobaBnaeTca, YTobbl CKOMMEHCUPOBATb 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 ogHow u3 ¢a3 ceTn, ABe OcCTajibHble 6yayT 3apaxaTb no 20A. Ecnn
MaKCUManbHbIN TOK 3apaga y npubopa 75A, To octaBwmeca (75-20)*2=110A no3BoNAT CKOMNEHCMPOBaTb Harpy3ky Ao 110A*24B=2,64kBT n nuwb 6onblian
Harpy3ska yMeHbLUNT TOK 3apAAa, a Harpy3ka bonee 75A*2*¥24B=3,6KkBT, HauHeT pa3psakatb AKB, He cMOTpA Ha 3apAg oT Apyrux ¢as.

B nocnegHem cnyuae, Korga HanpsxeHue Ha AKB ynaget Huke UmnH, MATT-bl Ha obecToueHHbix ¢pa3ax BblKniouaT reHepaumio, octaBwmnnca/ocTaBwumecs
NPoJOMKNT/NpogdomKaT 3apag 1 no goctmkeHnto UHom MATT-bl Ha o6ecToueHHbIX Ppazax BO30OHOBAT reHepaLmio.

TakKe CTOUT 3aMeTUTb, YTO NPUOOP Kaxkaol Gpasbl UMeEeT orpaHMYeHre Ha 3apAAHbBIA TOK, U NPU BbiCTaBneHUN nonHol emkocTn AKB, Ha akpaHe KK moxeT
oTobpasnTcA orpaHuyeHne 3apsaaa. Ho T.k. maccus AKB eauHBbIN, TO MOMHBIN 3apAAHbIA TOK CO BCeX Tpex ¢pa3 MoXKeT obecneuntb HeobxoanMbli TOK 3apsaaa.

Ona npumepa ectb MaccnB AKB emkocTbio 1500A.4 Heobxoamm Tok 3apaaa 150A. MAI 4,5kBT 24B nmeeT orpaHunyeHmne 3apana 75A n KOHeYHo He obecneunt
HY>KHbI 3aPAAHbIN TOK, HO B Tpexpa3HOM coeauHeHnn Kaxabin MATT 6yaeT 3apaxaTtb no 50A. Ecnu ogHa 13 da3 oTknounTcs, To agBa octaswmxca MAT Takxke
obecneyaT Hy>KHbIV 3apAaHbIN TOK 2*75A. U Tonbko, ecnn Ha ogHoM MATT octaHeTca ¢a3a, To 3apag byaet AnnTbcaA B iBa pa3a AoJblue (KOHEUYHO B OTCYTCTBUN
Harpy3ok no obectoyeHHbIM dpazam).

Mepexon Ha 3apAg onpeaenseTca BeAyLUMM, U TONIbKO B Cllyyae OTCYTCTBMA BXOAHOTO HaMpPs»KeHMA Ha HeM, HMLMaTrBa nepepaetca MAT-y Ha cnepytoLei
daze. AHanornyHo umeHHo Begywmii MAI onpepenset Bxoa/Bbixog B DKO pexnmbl (€CN OHN YCTaHOBMEHDI).

PaboTOCNOCOOHOCTbL CMCTEMBI COXPAHAETCA U B Cllyyae NOJIHOro NponagaHua ceTn no Bcem Tpém dasam, Torga Bce Tpu npubopa neperigyT Ha reHepauuio.

BHUMAHWE! Mpwn paboTe B TpexdpasHOW ceTV OTAENbHO BbIAENATCA Tak Ha3blBaeMble TpexdasHble Harpy3Kku, B OCHOBHOM 3TO 3J1eKTPOABUraTeNun.
[lnA TakMx Harpy3oK BaXHO, He TOJNIbKO YTOObI Pa3bl ObIIN CO CMeLLeHMEM, HO, 1 YTOObI HU OfiHa da3a He OTKuMNach. [nAa 3awmnTbl TakmMx NpubopoB
A BbIMYCKaeTCcA YCTPOWNCTBO - Pene KoHTpona ¢a3, KoTopoe obecneunTt OTKAYeHMe Bcex TPEx a3 npu nponagaHvuym xXoTa O6bl OQHOM U3 HUX.
Heobxoanmo cTaBuTb 3Ty 3alMTy Ha BCe 3-¢pa3Hble Harpy3Ku, BO n3bexxaHne BbIXofa Harpy3ok 13 cTpos. Takoe MOXeT C/lyunTca, Hanpumep, ecim
cpaboTaeT 3awmTa No ogHoN 13 ¢has nnm oHa oTkIuNTCA No paspagy AKB.
Kpome Toro agnsa moLyHbIX ABUraTenen uim asurarenen ¢ 60bLIMMN MYCKOBbIMY TOKaMU KpaliHe KenaTefibHO CTaBUTb YCTPOICTBO MJIaBHOro nycka.
Tak Kak acMHXpOHHble TpéxdasHble ABUraTenu TpebyloT oueHb 60bLLOI MOLHOCTY NPY 3anycke, a Tak e MPOoAOMKaloT caMu BbipabaTbiBaTb
220 B npu nponagaHun 220 B B ceTn, BpawjaAacb o MHepLuuy, - 3anac o MOLWHOCTA Y MHBEPTOPOB AO0/KEH 6bITb 60nbluvm. Hanpumep, ¢ Takum
ABuUraresieM MOLWHOCTbIO 6 KBT, cmoryT pabotartb, Kak MuHumym, 3 wit MAI 6 KBT. A ecnu nocTaBUTb MeXXAy HAMU YCTPONCTBO NJIABHOIO NYCKa, TO
PE3KO NOBbICUTCA HAAEKHOCTDb, a KPOMe TOro, B 3TOM CJlyyae CMOryT 3anyckaTtb Takon gsuratenb 3 wt MAI 4,5 vnn gaxke 3 KBT (3aBucuT OT KayecTBa
ABUraTens: AO/MHKHOE NN B HEM KONNYECTBO BUTKOB, PaBHOE I KOIMYECTBO BUTKOB 1 Ap.).
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CUHXPOHHAA (MAPAJUIENIbHAA) PABOTA MAI DOMINATOR/TITANATOR
OOHO®A3HAA NAPAJIJIEJZIbHAA PABOTA

MATT DOMINATOR/TITANATOR nmeeT BO3MOXHOCTb CUHXPOHN3MPOBATLCA HE TONbKO ¢ ceTbto 220/230B (Mnn ¢ anekTporeHepaTopom), HO 1 NapannenbHo C
apyrumn nHseptopamum MATT DOMINATOR/TITANATOR (go 10 wt. napannenbHo). OTO MOXKeT ObITb NOMIe3HO ANA NOCTeNeHHOro HapalmnBaHNA MOLHOCTY 1
MOBbILIEHNA OTKAa30yCTOMUYMBOCTU cucTeMbl. Cuctema 13 Heckonbknx napannenbHbix MAT DOMINATOR/TITANATOR moxeT ObITb MOCTpOeHa 13 nprubopos
OOMHAKOBOW MOLLHOCTU. Kpome TOro, MOXKHO HapacCTUTb MOLHOCTb 1 Yy TpexdasHbix cuctem. [inA ncnonb3oBaHUA CUCTEMbl HeO6XOAMMO COeaUHUTD
npun6opbl c nomoLblo Kabenen cuHxpoHnsauum (nprnobpeTtaloTcs oTAENbHO), NOAKNIOYeHNe Nnpon3BoanTca Yepes pasbembl CUHXPOHU3ALIUAA Ha
3aAHell naHenn npnb6opa o603HauYeHHble X1-X4.
BHumaHwme! Mpun HecoGniopeHN NnopaaKa NOAKNIOUEHNA, 1aTa cMHXpoHu3sauun B MAI moXXeT BbIATY U3 CTPOA.

Jlornka coepgumHeHuA cnegytowasn:
BEOYLLWW ->1-i1 BEAOMbIN: X3-> X2;
1-1 BEQOMbIN->2-1n n nocneaytowme BEQOMBIE: X4 -> X2.
Heo6xoauMo BbICTaBUTb B MeHI0 Beaylero npubopa BEAYLLUN n KOJIMYECTBO BEAOMbIX. Y Bcex BeioMbIx yKa3aTb, uTo oHu BEJOMbDIE, 1 y Bcex Kpome
nocnefHero BefJOMoro Hy>kHo ykasatb KOJIMYECTBO BEAOMbIX npubopos 6onee 1. Y nocnegHero segomoro npubopa ykasatb KOJIMYECTBO BEJOMbIX
npubopos 0, AnA 3Toro:
1. 3antn B meHio MATla
2. BbibpaTb NyHKT MeHto: «[eHepauyma MAT»
3. BoibpaTb nogmeHto: «CuHxpoHmnsauma MAT»
4. CoOTBETCTBEHHO BbICTaBUTb GpyHKLMIO Nprbopa: BEAYLLN nnn BEAOMbIN
5. YcTaHOBUTb KOJI-BO BEAOMbIX NpubopoB: B MeHto «b/[dn3.feHep./BMS MPPT» -> «Kon-Bo Begom. MAT» (ycTaHaBnnBaeTca y Begyllero npubopa nonHoe
KOJNI-BO BELOMbIX, Y BELOMbIX NPUOOPOB 1, y NocnegHero B Lenoyke segomoro 0)

[lanee MOXHO 3anapannenuTb BbIXoabl 1 Bxogdbl ceTv 220/230B Bcex nprbopos (cobntogan ¢hasy v HoMb).

Il InA KayeCcTBEHHOro cornacoBaHus Bcex napamnenbHbix MAI pekomeHAgyem, no aHanoruv ¢ Tpex¢gasHbiM COoefUMHEHNeM, OCYLeCcTBUTb 4Yepes
K/IEMMHYI0 KOPO6Ky. Mpu 3ToM BCce NnpoBoAa OT KieMMHo KOpo6ku K MAT gomkHbl 6bITb O4MHAaKOBOW A/IMHHDI 1 (KaXKAbll BUA NpoBoAa) UATA U3 OAHON
TouKku. He gonycTtumo, uto6bl, Hanpumep, HyneBo NpoBog wen ot ogHoro MAT K cnegyiowemy. Heo6xogaumo, uTo6bl Bce Tpy HyneBbIX NPOBOAA WAN U3

KJIeMMHOW KOpOGKI/I Ha Ka)kabin MAI otaenbHO 1 0ANHAKOBOW AJINMHbI. AHAJIOMMYHO U C 3a3eMJIeHeM N (I)aBHbIM BXOAHDbIM 1 BbIXOA4HbIM MPOBOAOM.
PucyHok 8. Cxema coeduHeHuss MATT npu cuHxpoHHoU 00HogasHol pabome
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Bce npubopbl nogkntovatotca K ogHomy maccuBy AKB. Bxoapl nepemeHHoro Toka 220/230B Bcex MAToB B cicTeMe AOMKHbI ObITb MOAKMOUEHBI K OBHOMY UCTOYHUKY
BXOAHOro HanpsxeHuA (Takxke ¢ cobnmopgeHnem dasbl 1 HynA). Ha pucyHke 8 npefctaBneHa cxema nogknoueHna MAI npu napannenbHOM MOAKMOYEHUN B
ofHoda3HoM ceTu.

lpumeyaHue:

Mpu 803moxHOU HeucnpasHocmu sito6020 BEJJOMOIO MAT, eca cucmema ¢ 6016u00 8epOAMHOCMbIO COXPAHUM pabomocnocobHOCMb, M.K. ynpasseHue npoxooum
uepe3 8e0oMble Ha anndpamHOM YpPOBHe.

Cnabeim 38eHom Agngemca mosnbko MAI HacmpoeHHbit Kak BELYLLN, komopelti u 3a0aem ynpasneHue.

Ho daxe u 8 ciyuae HeucnpasHocmu BEJYLLEIO cucmema moxem ocmamecsa pabomocnocobHoU, ecsiu e20 npoyeccop He 8bitidem U3 CMpoA U HA CUI080U 4acmu He
B03HUKHEM cumyayuu nepe2py3Ku usau K3.

Oo0Hako ona mekywet sepcuu MATT, ynpasneHue BELJOMbIMU, ocyuwecmensemca nociedosameribHo. T.e. husuyeckoe omkioueHue ynpasneHus ito6o2o MATT, ebizoeem
OMKJII0YEeHUe 8Cex NOC/IE0YIOUJUX.

TPEX®A3HAA NMAPAJINEJIbHAA PABOTA
MoaknioueHne 1 onvcaHue TpexdasHom cuctembl cm. pasaen TPEXOA3HbIA KOMMEKC MA.

Ecnn Heo6xoaMMO HapacTUTb MOLHOCTb TPexdasHOW CEeTU, TO HYXKHO COeANHUTL NPUOBOPbI B COOTBETCTBUM CO CXEMOW Ha PUCYHKe 9, B KauecTBe nprmMepa
npuseaeHa cxema 13 9 npubopos (3 npubopa Ha ¢a3y). Ecnm Heobxoamnmo HapacTutb Ao 30 npubopos, To gobasnaioTca BEAOMbIE Ha Kaxaon ¢dase no
aHanornm c pUcyHkom 8.

Janee Heobxoanmo npaBubHO BbicTaBUTb dasbl y [TTABHbIX npnbopoB (Ha pucyHKe OHM BepxHMe COeAMHEHHble KPacHbIM LIBETOM) B COOTBETCTBUMU C
onucaHviem B pasgene TPEXOA3HbIV KOMMNEKC MAT. BbictaBuTb Y HUX B MeH1o Konnyectso BE[JOMBbIX, y Bcex Begombix ykasatb, Uto o BEAOMDIE, ana
3TOrO:

CUHXPOHM3ALMA CUHXPOHUBALIMA CUHXPOHU3AUWA
TAcc/BMS x1 2 3 x4 QAAH Ne 1 TACC/BMS X1 X2 X3 X4 MAT Ne 4 TACclBMS X1 X2 X3 X4 MAI Ne 7
D 'T[_]m D on-soNazezuomux “—_I—I_Iﬁ]—[]—l Kon-soNieznommx I_I l—l l_lm I:I Kon—soste2n0Mbnx
4 BEQYLLUNA DA3A 2 ®A3A3
®A3A 1
CUHXPOHM3ALUMA CUHXPOHU3ALUMA CUHXPOHU3ALMA
RN Ll" It/lAn Ne 2 i i W Llu hK/LﬁlgoN;fomw e B e uu kMoﬁl;lor:L;fom » PucyHok 9. Cxema cuHxpoHu3sayuu
—— 0N-B0 BEAOMbIX R bl v
& | = = 8 mpexcazHol cemu, npumep Ha 9 npubopos
T T HEENEN SEm— L)~ pexp punepHaz npibop
BEOOMbIN BEOOMbIN BEOOMbIN
CUHXPOHM3ALIMA CUHXPOHU3AUWA CUHXPOHW3ALIUA
TACCIBMS X1 X2 X3 X4 MAIM Ne 3 TACCBMS X1 X2 X3 x4 MATI Ne 6 TAEBRE R RS MAI Ne 9

@ Kon.goNZeogoMblx DD DD Kon-at;q e:eonomux C”:I L_J G Kon-BoNz?omux

BEAIOMbIV BEIOMbI/1 BE[OMbI/1

46



1. 3anTn B meHto MATI

2. BbibpaTb NyHKT MeHto: «[eHepauma MAT»

3. Bbi6bpaTtb nogmMeHto: «CUHxpoHn3aumsa MAT»

4. COOTBETCTBEHHO BbICTaBUTb GpyHKLMIO nprbopa: BEAYLUMIA/Da3a 1 (cooTBeTcTBEHHO Ans apyrmx da3s: ®asa 2u Oasa 3) unvm BEJOMbIN

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

PekomeHpyeTca cHavana BbictaBuTb y [TTABHbIX npobopoB npasunbHoe yepefoBaHua ¢pas (OTCyTCTBME OLWMOOK 1 3BYKOBbIX CUTHANOB NpU NoAaye Ha BXog
TpexdasHoro HanpsxeHua), a 3atem noaknoyvatb K BEAYLLUMM uenoukn BELOMDIX. Bce paboTbl npon3BognTb B COOTBETCTBMM pPa3faenom TpexdasHbI
kKomnnekc MAIT n npu oTKNoYeHHOW Harpy3ke. Bce npubopbl nogkntoyatoTca K ogHomy maccusy AKB.

BHVMAHWE! Bce maHmnynAuum ¢ BXOAHbIMU 1 BbIXOAHbIMW HanpskeHuAmn 220/230B gonHbl npon3soanTtbea npu BblKntoueHHbix MATlTax
/I\ A 1 Npu OTCYTCTBUM BXoAHOM ceTn 220/230B, 1.e. BCE JONTXKHO bbITb OBECTOYEHO!
° MopknioueHne JOMKHO OCYLLECTBAATLCA Yepes KIIEMMHYI0O KOPOOKY C peKoMeHAaunAMM AaHHbIMY B pa3genax NogKIouYeHus
TpexdasHoWm 1N NnapannenbHom cuctem.

AONONIHUTENIbHbIE PEJIE B MOAEJ1IN DOMINATOR/TITANATOR

B mogenn DOMINATOR/TITANATOR Ha 3agHeln naHenn, CM. PUCYHOK 2, eCTb pa3beMbl Nog yrnpasneHnem 2-x Pene. 311 pasbembl JOCTYMNHbI, €CAIN OTKPYTUTb
yeTblpe BMHTA M CHATb NaHesb C Pe3MHOBOW MaHXeTon (41A BblBOAA NOAKNIOUYEHHbIX NpoBoaos) nog Hagnucbto «<CUHXPOHU3ALINA». BHyTpu Bbl yBUagUTE
[Ba BMHTOBbIX KIeMMHIKa MO TpU KOHTaKTa A1 NOAKMI0YEeHNA NPOBOAOB Harpy3ku (Unm ynpasneHus 3anyCcKoMm reHepaTopa).

OTO TaK Ha3blBaeMble «CyXMe» KOHTaKTbl, OHM HUKAKUM 06pa3oM He NOAKIUEHbI HY K YeMy BHYTpu npubopa. PAgom Ha koprnyce yKasaHa paclumndpoBKa 3Tmx
HOMEpPOB, a MMEHHO:

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

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

«KoHT 3/Pa3om.» - Homep 3 — 3T0 HOpMasnibHO Pa3OMKHYTbI 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.»n «KoHT 3/Pazom.».

DTN pene MOXHO 3anporpamMMuMpoBaTb Ha MNyck beH3o/la3o/[u3enb reHepatopa, ouyeBuaHo, beH3o/la3o/[un3enb-reHepaTtop AOMKEH ObITb OCHaLLeH
CMCTEMOM aBTOMATMUECKOro nycka. A Takke MoxHo BKJTiouatb pene no ycnosuto. Kak NpaBmno, 3T0 HyXHO ANA BKAOYEHUA/OTKIOUEHNA Harpys3Kn nnm
NHAVKaunK.

Ecnn pene 3anporpammrpoBaHHO Ha Nyck beH3o/la3o/[n3enb reHepaTopa, TO Kak TONIbKO BO3HUKHET ycioBue B HeobxoaumocTn BKJlloueHna reHepaTtopa:
nponana OCHOBHasA ceTb 1 AOCTUTHYT nopor BKJTioueHuna reHepatopa, yepes «3agepxka BKJ1.Qun3» nponsonget BKJTioueHne Pene. BblKntountca Pene nocne
NOMIHOTO LUMKIa 3apAga Unmn ecin noABUTCA OCHOBHasA CeTb.
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MNMopor Ha BKJltoueHune reHepatopa Uak6_diz (3HaueHne B BonbTax) onpepenaetca B meHio b/On3.feHep./BMS MPPT. MeHI0 CTaHOBUTCA aKTUBHbIM €C/n
Bbl6paHo oaHO n3 pene Kak MNyckb/OnsleHep nnu ecnn BbibpaH CAIl, B meHio Apyrue Onuwnn -> CAI - 3apsag.

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

Heobxoanmo otmeTuTb, uTo BbiBOA YnpasneHua CAl coBnagaeTt ¢ ynpasneHvem Pene 2, n npu pabote ¢ CAIN MOXHO NPOCTO 3anporpamMmmmnpoBaTh Pene 2 Ha
BKtoueHune NeHepaTopa. N HaobopoT ecnun yctaHoBUTb Jpyrune Onumm -> CAM - 3apag, 1o Pene 2 6yapet cpabatbiBatb npu pabote CAll n ero Henb3a byaet
3afencTBoBaTb ANA Apyrux Hyxa. [na octanbHbix mogenen MAI ausenb-reHepaTop MOXHO 3anyckatb yepe3 cuctemy CAIll (npoussoactea «MUKPOAPT
MPO»), nogkniouns ynpasneHue CAll K pasbemy RS232 (cm. nyHKT «[ogkntoueHme Kk beHso leHepatopy n CAl»).

lMpumeyaHue: ecnn pene 3anporpamMMMpoBaHO Ha Nyck beH3o/la3o/[u3enb reHepatopa n Korga HanpsxeHue AKB ctaHoBuTcAa Huxe Uak6_diz 1O
nonepemMeHHO BbIBOAATCA ABa HanpsxxeHna AKB. Co cTpenkon BHU3 — TeKyllee HanpsxkeHne AKB ¢ npocagkon nop TeKyLlyto Harpysky n 6e3 cTpenku -
HanpsxeHne AKB KoTopoe OByaeT, ecnu CHATb Harpy3Ky (T.e. Hanps)KeHKe Ha XONOCTOM xoay). BoikntoueHne reHepaumn 6yaeT NponCXoanTb UMEHHO MO
HanpsxeHuto AKB no XX T.e. 6e3 cTpenku.

B meHio «dononHut. PEJIE» noameHio «DyHKumA Pene X», roe X- Homep Pene 1 unm 2, kaxpoe Pene moxeT ObiTb 3aMporpammmpoBaHO Ha ntoboe us3
cnepyoWwmnx ycnoBuin cpabaTbiBaHNA (y HEKOTOPbIX YC/TOBUI eLle eCTb U fONONTHUTENbHbIE NapameTpbl):

«BblKnoueHa» — Pene He 3aeCTBOBAHO.

«Myckb/AunsleHep» — Pene HacTpoeHo Ha nyck beH3o/la3o/[usent reHepaTopa. Kak TONbKO BO3HUKHET yC/IOBUE B HEOOXOAMMOCTM CTapTa reHepaTopa,
yepes «3agepkka BKJ1.An3» nponsonpet BKJToueHune Pene.

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

«MNo BpemeHun» — Pene BKJTlouaeTca no BpemeHn.

«Mponana CeTb» — Pene BKJTtouaeTca nocne Toro Kak nponana ceTb Ha BXoae.

«TpaHcnaynaCetn» — Pene BK/loyaeTcs, Kak TONIbKO HAYHETCA TPAHCIALUA CETU,B TOM YKC/e U pexum 3apaga. Heobxoanmo nmeTb B BUAY, YTO HA BXOAE,
ceTb 220/230B moxeT NpUCyTCTBOBaTb, HO peXrMa TpaHCiAuMM He byaeT (Hanpumep, ceTb Bbllwna 3a napameTpbl unn MAIT HaxoguTca B pexnme
NPVHYAUTENbHOW reHepaumm). a7 " e S e

© 1o 0 o LR neTwean =

«B Pexxmme3apapa» — Pene BKJliouaetca, kak Tonbko MAIT Hauan 3apaatb AKB.

NouToRLM copaop NopT fno ywonuasmio 25)

«BHelwHee ynpaBneHue» — Pene BKJliouaetca no komaHae, nepegaHHoOM S
yepe3 Web-nHTtepdeiic Ha 3aknagke ynpasneHua MAI unu c nomouybo i e
cneunanbHoro MO, cm. pnc.10

HenonmiomaTs TLS # 0a O rer
HenonmiomaTh oA e et
StrTTLS

“Het 220B Ha BbIxoge” - Pene BKJTtouaeTcs, Kak TONbKO Ha Bbixoge nponaget Weroasmropmum * LOSWPLINTERT) () cAmAE
Hanpsa»xeHne 220B no nobol nprnunHe. Yoo6HO Ana HAMKauMmM aBapunHbix e e
PEeXMMOB T.K. YaLlle BCEro OTK/IOYeHne BbIXoAa MPOUCXOAMNT MO neperpyskam. ooy psasmy

T PucyHok 10. JucmaHuyuoHHoe ynpasseHue Pene



O6a Pene paccuntaHbl Ha MakCUManbHbIN TOK 16A, T.e. Harpy3Ky K HAM MOXHO nofkntoyatb o 16A*220B ~ 3kBT. [py MakcumanbHOWM Harpyske ceyeHue
NPOBOAA AOMKHO 6biTb HEe MeHee 1,5MM’,

Ecnn Heobxogumo BKJliouaTb HarpysKy, Npu BbIMOSHEHUN OQHOIO M3 YCJIOBUI, TO HEOOXOAUMO MOAKMIOUYNTL Harpy3Ky yepe3 KOHTaKTbl «<KoHT 1/06w.» n
«KoHT 3/Pa3zom.». B cnyuae ecnu Harpy3Ky Hago BblKntouaTtb, npy BbINONHEHUN OQHOTO 13 YCNTOBUIA, TO HEOOXOAUMO MOAKIIOUNTL Harpy3Ky Yepes KOHTaKTbl
«KoHT 1/06w.» n «KoHT 2/3amK.». Mocne Bbibopa yCnoBuA, B ABYX CIeAYIOWMX MYHKTaX MEHI0O HEOOXO4MMO HAaCTPOUTb AOMNONHUTENbHbIE NapaMeTpPbl STUX
ycnoBui (3aBrcnT oT Bbibopa nyHkTa «DyHKuuA Pene X»):

Ecnu «@yHkuma Pene»->«Myckb/Aunslrenep»:
«3apepkka BKJ1.m3» - 3HaueHne B cekyHaax. OcyliecTBnAeT 3afaepKKy Ha BKJlioueHne pene «Ha cTapT», UToObl HE pearmpoBaTb Ha KPAaTKOBPEMEHHbIe
npocagkn HanpsakeHua AKB.

Ecnun «@yHKuma Pene»->«No Hanpsax. AKB», TO fOCTyNHbI cieaylolme napameTpbl:
«Hanps»eHune BKJ1.» - 3HaueHue B BONbTax.

«HanpseHua BblKn.» - 3HaueHue B BonbTax.

Ecnn HanpsaxeHre MeXxay STUMKU NOPOramMn pene BKIIKOUYEHO, MHaYe BbIKNHOYEHO (B UHBEPCHOM peXXUme HA060POT CM. HUXKE).

«MmcTepe3nc» - 3HaueHre B BonbTax. Hebonbluan pa3HOCTb (genbTa) Y MOPOroBbix HAaNPsXeHUN, HeobxoaMMa AN TOro, YTo6bl MPY MeASIEHHbIX M3MEHEHMAX
napameTpa, Ha rpaHunLLEe NOPOroB He MPOVCXOAMAN MHOTOKPATHbIE NePEKSIIYEHNS.

Ecnu «OyHKkuua Pene»->«Mo TemnepaTtAKB», To OCTYMHbI ceflyolue napameTpbi: OBbI'iHbIN PEXXUM

«Temnepatypa BKJ1.» - 3HaueHune B rpagycax. o TVicTUpesuc
«Temnepatypa BblKn.» - 3HaueHue B rpagycax.

Ecnn Temnepatypa mexay 3TUMM NOporaMy pene BKKYEHO, MHaye BbIK/IOYEHO (B MHBEPCHOM pexunme -- Pesie BbIKtoueHo
HaobopPOT CM. HUXe). BKA <  BblKn

Kak npaBuno, Hanpumep Ansa TeMnepaTypbl, HEO6XOAMMO NepeKoYaTh pene No ogHoOMy nopory. B atom —  Pene BK/TioueHo

cJlyyae Apyrovi Nopor MOXHO NOCTaBUTb B KpariHee M1HMMaNbHOE MK KpariHee MakCMMmasibHOe 3HayeHue.
TakKe Hago YyuMTbIBaTb, UTO MepeKsyeHe BNpaBo (Hanpymep No pocTy TemnepaTypbl) MPOVUCXOAUT Ha
BbICTaB/IEHHOM Mopore + rnmcrepesnc, a obpaTHoe nepekntoyeHne (Mo cnagy TemnepaTtypbl) NPOUCXOAUT MO | —— Pene BblKnioueHo
BbICTaB/IEHHOMY MOpPOTY. BblKn <  BK/

Ecnn «OyHKuuna Pene»->«lMo BpemeHn»:
«Bpemsa BKJ1.» - 3HaueHuie B Yacax v MUHYTax (C TOUHOCTbIO A0 10 MUH). Bpemsa BKJlioueHua pene. Yepes |Hanpaxenue Ha AKb nav Temneparypa

CYTKW UMK MOBTOPUTCA. PucyHok 11. Pexxumel pabomel Pesnte

«Bpemsa BblKn.» - 3HaueHune B yacax n MuHyTax (C TouHocTblo Ao 10 MuH). Bpema BblKnioueHuna pene. Yepes CYyTKN
LWKI NOBTOPUTCA.

Ecnu ogvH 13 npefenoB He Hy»eH, TO YCTaHOBUTE ero B MMHMUMasnbHoe (ana napametpa BKJ1) nnn cootBeTcTBEHHO MaKcMmanbHoe (ana napametpa BblKn)
3HauyeHwue. Ana Bcex GyHKUMI pene (Kpome «BHelLlHee ynpaBneHmne») Takxe CyLlecTByeT napameTp paboTbl B NpAMOM

NN NHBEPCHOM pexnme. Ina GyHKUUN, rae HeT HenocpeaCcTBEHHO NYHKTa «/IHBepcua Pene», MHBEPCUIO MOXKHO BbINOJSIHWTb, MOMEHSAB 3HaUYeHne napameTpa
BKJ1 n BblKn mectamu, T.e. 3HaueHwue BKJ1 6ygeT 6onbLie yem BblKn. MprHumn paboTbl B 0ObIMHOM 11 UHBEPCHOM pPeXUMe NOACHAET PUCYHOK 11.

MoXeT NoKas3aTbCA, YTO PEXMM UHBEPCUUN U3NINLLEH, T.K. Y Pefie eCTb 3aMKHYTbI 1 Pa30OMKHYTbIA KOHTaKTbl 1 BbIOOP MOAKMOUYEHUA K OQHOMY U3 HUX U
ocyuiecTsnAeT nHBepcuio. Ho geno B Tom, uto npu BKJlioueHuu, pene notpebndaeT Tok nopagka 60 MA, UTO MOXeT ObITb KPUTUYHO Npu NonHOM pa3page AKB.
Ho rnaBHoe - pene okaxetca BblKnioueHHbim, ecnn AKB pa3spagutca «B Honb». B aTom cnyyae ygo6Ho, utobbl aBapuiHaa Harpyska (mogknioyeHHas K
ceteBoMy 220/230B uepe3 Pene) nogkniouyanacb Ha «KoHT 1/06w.» n «KoHT 2/3amk.» un BKJlioueHnem Pene BblKntouanacb, a COOTBETCTBEHHO Mpu
BblKntoueHHOM Pene pabotana.
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Wcnonb3yem pna storo, Hanpumep, Pene 1 wu

yctaHoBuM «[lon. PEJIE»->«®yHkumna Penel»-> Ba + BATTERY - pnaﬁgga%m Nggngmr Pgﬁgg‘;mn

«No TemnepaTAKBb» n «[lon. PEJIE»->«YcnoBue Ha ~

BK/lloueHne penel»->«Temnepatypa BKJI» - D @v‘) 'Q' -

3HaueHne +30°C wu <<TeMrlepaTypa Bblkn.» - g::— SZ.E‘S:'&‘Z"M?QIL%" 2 INPUT 220230V
3HaueHwue +40°C. [lanee KOHTaKTbl pene 1 - <KoHT it 126 -
1/06w.» wu <«KoHT 3/Pazom.» Heobxoaumo [ [ ‘[ [ [ H (25 “(5 (95 00 30 F g
NoAKNoUNTb B pa3pbie 220/230B noaktoveHHbIX S o K%%gv 10 |

K KOHOMLMOHEPY. 3annTaTb KOHANLMOHED MOXHO | 2% 1374 5" 374 2 HYBRID O [ |

Kak ¢ Bbixofa MATI, Tak 1 C Bxofia, BCE 3aBUCUT OT | s e ; PRO O 5@ - .
TOro, XOTUTE N Bbl YTOObI KOHAMLMOHEP paboTan | = 4 go]o i 60 eesoienurens
B otcyTtcTBuM 220/230B Ha Bxoge wnu HeT (Ha wl @0 @@= @< @,m ) A2 . o
PUCYHKe Harpyska 3anutaHa c Bbixoga MAII). iy — enpetove it EH[ I aam

Ecnl/l )Ke Hy)KHO’ LITO6bI Harpy3Ka He BK”FO‘-IaJ'IaCb WMMHBEPTOPPQ ® WONNARVERTORRU MR =S SECONDPI:ASE INPUT NEUTR:LINPUT GROGUND @

B I'Ipe,D,eJ'IaX oT +30°C n no +400C (a BXOf] 2-7 ©A3b!| (DOMINATOR)  BXOJfI HEWTPANK 3EMNA
cootBeTcTBeHHO  BKJllouanacb BHe  3TOro —I

npegena), To HEOO6XOAMMO 3aMeHNTb BbiBOA Pene

«KoHT 3/Pa3om.»Ha «KOHT 2/3amK.» Vinn He MeHAsA Doy e SXELHeRTCRHR

KOHTAKTOB, [OCTaTOYHO BbICTaBUTb: KOHOVLIMOHEP

<<TeMHepaTypa BKJ1» - 3HaueHue +40°C wu PucyHok 12. [lpumep noOK/toYeHUA Hazpy3Ku Yepe3 0onosiHUMestbHele Pere

«Temnepatypa BblKn.» - 3HaueHune +30°C. :

bonee nHtepeceH cnyyan Korga Hago BKIOYATD, Hanpymep, BEHTUAATOP NPy Temmnepatype 6onble +40°C 1 BbIKNIOYWTb €ro ec/ivi TeMnepartypa CHU3UNaCb HUxe
+35°C. B atom cnyuae Hago “TemnepaTypa BKJ1” BbicTaBuTb B 3HauyeHue +35°C, a “Temnepatypa BblKn!” B MakcumanbHoe KOTOpoe He AOCTUXUMO B CUCTEME,
Hanpumep +100°C. Kpome Toro “lmcrepesunc” ycraHosuTb 5°C. Torga BeHTMNATOP BKAUMTCA Ha Temnepatype +35°C+5°C=+40°C 1 BbIKNIOYNUTCA KOraa
Temnepartypa ynaget Huxe +35°C.

AOMONIHUTENbHbIV CETEBOW BXOZ 2 B MOAEJI MAIN DOMINATOR/TITANATOR

B mogenn MATT DOMINATOR/TITANATOR ecTb BTOpOW BXOA, AnA HanpsaxeHua 220/230B. OH pacnonokeH Ha 3agHen naHenn B pacnpenenmTenibHON KOpobke
(B cTapbix Mogenax kopnyca nmen ob6osHauveHne «BXO[ M'EH.» kak Hanbonee npegnonaraemoe NCNonb3oBaHue). Bug 3agHen naHeny npuBeaeH Ha PUCYyHKe

o}
L.

A BHUMAHWE! Mpu nogkniouyeHun 2 ceteBoro Bxoga K MAI ybeanutecb, 4to ¢a3Hbli NPOBOA He nepenyTaH C HENTpPaNbHbIM, ecnu nposoga byayT
nepenyTaHbl U NOAKIOUYEHDI, 3TO NPUBEAET K BbiXxoAy Bawero obopynosaHua ns ctposa (MATI, feHepaTop u ap. 060pyaoBaHME) U He NMOKPbIBAETCA

A AT s AR aaaTARL ST
1 (]PGI'I LvVIvIiODIvIivI Yunnoaic<Jipu il baivivi.

Mo ymonuaHuio 2-11 Bxod BblKntoueH n gaxke npu Hanvunm Ha Hem HanpsXXeHUA He 6yaeT ncnonb3oBaTtbca MATI.

JononHUTENbHBIN BXO[ UCMOMb3yeTCA B KauecTBe pe3epBHOro, Npu OTCYTCTBUM ceTh Ha Bxoge 1 (OCHOBHOW) MAM nepekntoyaeTca Ha 2-i Bxoa. [Mpu 3Tom
gxo 1 (OCHOBHOW) nmeeT 60MbLuni NPUOPUTET, Yem 2-i1 BXOA, U, B CIyYae NOABMEHNA HaNPaXKeHNsa Ha Hem, MATT CUHXPOHM3UPYETCA 1 NePexoamnT Ha Hero.
Ha npunbope Hannume BTOpOro Bxofda (Mpu OTCYTCTBMM HanNpsXeHWA Ha NePBOM BXOAE) OTOOPaAXKaeTcsA, C MOMOLLbIO MPEepPbIBUCTOrO ABONHOMO MOpraHusA
csetoanopa «CETb». 3anporpammnpoBaTb 3TOT BXO4 MOXHO yepe3 meHto «b/[us.feHep./BMS MPPT» -> «Bxog2 220B b.[ln3», npnyem ectb 3 BapuaHTa:

«BblKntouen», «MpombiwneH CeTb», «b/AnsleHepatop».
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2-n BXO4 MOXeT ObITb 3aeICTBOBaH ANA BTOPOWN Unu TpeTbel ¢asbl (ecnnm KOHeYHO Y Bac ecTb TpexdasHana ceTb). B aTom cnyyae Heobxoammo BbibpaTb
«MpombiwneH CeTb». B cnyyae nponaxu nepsor ¢pasbl Ha oOcCHOBHOM Bxofe, MAI nepengeTt Ha reHepaLymio 1 NOCAe CUHXPOHM3aLMX Ha TPAHCIALMIO CETU C
BXoaa 2.

BHMUMAHMUE! Tym Heo6xo0umo umeme 6 8udy, Ymo silo6oe mpexgasHoe o6opydosaHue Haoo nodkmo4yams 0o MAIl. Smo He monbko
C853AdHO C nepekK/ilo4eHuem opyaoli ¢pa3zel Ha 8bixod MAI, a o6ujee ceolicmeo, ecnu ucnonblyemcsa oouH MAIT e mpexgasHoli cucmeme.
Mpu nponadaHuu cemu, MAIT nepelicem 6 pexxum 2eHepayuu, He CUHXPOHU3UPOBAHHYIO C OCMAJIbHbIMU ha3zamu, u mpexgasHoe
o6opydoeaHue (ecsiu 3mo KOHe4YHO He npocmble Hazpesamenu, Hanpumep, 014 cayHbl) omkalodumcs. [lo0o6Haa cumyayusa 6yoem u
npu nepekto4eHuU opyaoli a3l Ha nepebili 8x00.

Mo aHanorum ¢ OCHOBHbLIM BXOLOM /1 BTOPOro BXofda TakKe MOXHO YCTAaHOBUTb Npefen MakCUManbHOW MOLHOCTU, OTOMpPaeMoi no 2-My BXOAY, MEHIO
6/0un3.lrenep./BMS MPPT -> MakcMolHocTBx2. B oTnnumne oTr 0CHOBHOIro BXoAa, NnpoAaa B CeTb € 2-ro BXxoAa 3anpeLyeHa.

Ha ctpaHuue «d0MOW» AUCTaHUMOHHOrO MOHUTOPUHIA, HalMUMe HanpsX)eHna Ha 1 11 2 Bxoge oTobpaxkaeTcs crneumanbHbIMM MMKTOrpaMmamm (CM. pUcyHOK
13). TakXKe MOXHO WCMONb30BaTb 2 BXOA AnAa nogkmouveHma beHso/la3o/[dusenb [eHepaTopa. B 3TOM cnyuyae Takke MOXHO YMpaBiATb €ero
BKJTtoueHmnem/BblK/TioueHmnem ¢ nomoLlbto AononHuTenbHoro Pene.

Ecnun reHepatop HE ocHaweH ABP, To moxHo ncnonb3sosatb CAll Kak onncaHo B cooTBeTcTBYyOWMX pa3genax. Ho y mogenn DOMINATOR/TITANATOR ecTb
npenmyLLecTBo.

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

B cBoto ouepenb CAll moxkeT KOMMyTpoBaTb [eHepaTop 1, Hanpumep, aApyryto ¢asy (B TpexdasHom ceTn cM. npumeyaHume Boiwwe). Mitoro kK MATT DOMINA-
TOR/TITANATOR un CAlly MOXHO nogknountb 3 nctouHnka 220/230B: gBe ¢a3zbl 1 reHepatop.

o B _emm
Ecnu reHepatop umeet ABP (6nok ABTomaTnyeckoro Beopa Pesepsa), To ecTb ABa Bxoa 1 e I
BapuvaHTa B 3aBUCMMOCTY oT Mogenu ABP. Heobxoammo oTMeTuUTb, YTO GONbLUMHCTBO T - e —
reHepaTtopoB OCHalleHbl NpocTbiMu ABP, anropmtm KOTOpbIX criefylowmnin: ecnm Ha TR ey T T e
Bxoge cetn ABP ectb 220/230B, To OH ero nponyckaeT Ha BbIXOf, Kak TOJIbKO CeTb P A
nponana, NPONCXoAnT 3anyck [eHepaTopa 1 TpaHCNAUMA ero Ha Bbixog ABP. i = ————

5, 20O WO A Cntatmers © » © V0L L

MNpogBuHyTble (Kak MpaBwuio, Y AOPOrMX U MOLHbIX reHepaTopoB) cuctembl ABP, - N oW B e
Ha3oBem ux ABP+, nmeloT gononHuTtenbHoO (Kak NpaBuio, NporpaMMrnpyemMbii) BXOZ >

B BUAE «CYXMX KOHTAKTOB», KOTOPbIM MOXHO YMNpPaBnATb 3aryCKOM reHepatopa B

oTcyTcTBMM 220/230B Ha ero ceTeBOM BXofe. DTO OYeHb NOoJie3HbI BXOA YNpaBieHus, P R o
T.K. 3anyckaTb [eHepaTop, Ana 3¢PeKTUBHOro pacxofoBaHMA TOMINBA, HYXXHO eCn

AKB pa3psakeHbl 4O onpefeneHHoro nopora. PucyHok 13

¥ B sx  JEERTETETENN o= NG MERT 10
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B cnyuae ABP+ nogknioueHre reHepatopa Takoe »e NpocToe, Kak 1 ana obbiuHoro nogkntoyeHma CAlN. Heobxogumo Bbixog ABP+ nogknounTtb Ko BTOpoMy
Bxogy MAII. Takxe MOXHO 3afiencTBoBaThb Apyryto ¢a3y (B TpexdasHom cetun) uepes ceteBon Bxon ABP+. MNpu 3Tom Bxop ynpasneHua ABP+ coegnHutb
pononHutenbHbiM pene MATI 3anporpaMMMpoBaHHbIM Ha YnpaBfieHNe reHepaTopoM. MpUMepHbIN cnocob coefuHeHUs cM. pUc 14, TOYHOE NOAKIIOYEHNE
Ha[0 YTOUYHATb B COOTBETCTBYIOLLEM PYKOBOACTBE Ha reHepaTop.

+ BATTERY - PHASE ::mwur NEUTRA: OUTPUT PHAS: INPUT
BbIKOR DAZA BHIXOfL HEWTPANKM BXOf1 ®A3A
()
D O O
g.Fan SYNCHRONZATION SIN 1 ® R SR
TAcc/BMS X' Xl X! x4 PROTECTION
o o OO0 2 @)
500 [
O0000o 3
° . OkW  12kW 15kW 18kW 20kwW ”
fntiem  [renetamsy penez DaminaTor O 4 ggz :12203
s P1ERIC HENOE 5 *
Pin 3/NO T T PROO 3
s |0 @ @l0 00 v .
o 0 exoay ol 2202308
wan b ol ‘m ‘ @ — - PucyHok 14. [Ipumep nodkoyeHus
——y — na o EH[ | R ben3o/lazo/fjusenb 2eHepamopa
© WWWMHBEPTOPP® © WWW.INVERTOR. RU Mece in Rusela S PO 4 8 J @ Ha 2-i exo0 MAIT DOMINATOR/TITANATOR
SECOND PHASE INPUT  NEUTRAL INPUT  GROUND
BXOA 2 @A3kI (DOMINATOR)  BXOQ HEATHANM 3EMNA C nOMOLL(bIO ABP+
CETb 220B
¢ * DABA 2

© 000000 0 0 ol ‘ 0
e v FiAA [EeHEDAT U )
eMMbI cunosbix npdBsonos

FEHEPATOP i L %

oHTaKT 2

onTaxr 1

Brixon
Honk'

Cetb
®a3a

Boixon
“®aza”

nycK 5 25
Bbixoa thasa Bbixoz HerTpai FEHEPATOPA ABP+ 3=

B cnyuae npoctoro ABP ¢ noMoLLbto 3TOTO - e gononHutenbHoro pene MATT, MoXKHO «06mMaHyTb» ABP. M 3acTaBUTb €ro 3anycTntb reHepaTop, Korga 3To NoHa-
po6utca MATN T.e. korga AKB pa3pseHbl. [TpaBaa 3To 4OCTUraeTCA 3a CYeT MCNOoNb30BaHMA ceTeBoro Bxoaa ABP 1 3agencTBoBaTh ero nog BO3MOXKHYO JOMON-
HUTeNbHYO a3y He NoNyunTCA (3TO He Tak CTPALUHO, KaK NpaBuio, TpexdasHblie cetn pefkn). CMbICT NOAKIOYEHUA COCTOUT B TOM, UTO AOMOSIHUTENbHOE
pene, HaCTPOEHHOoe NOJA NeKTporeHepaTop, KOMMYTUpPYeT Ha ceTeBou Bxod ABP HanpsaxeHune 220/230B c Bbixoga MATT TemM caMmbiM He NO3BONAA 3aNyCTUTLCA
reHepatopy. M kak Tonbko cpabaTbiBaeT ycnoBue Ha 3anyck reHepaTtopa, MAT oTkntouaeT gononHutenbHoe pene 1 220/230B Ha ceTeBom Bxoge ABP npona-
JaeT, B pe3ynbTaTe 3anyCKaeTca reHepaTop 1 TPaHCIMPYeTCA ero HanpsaeHue Ha Bbixog ABP.

AHanornyHo, ocobeHHo ecnun ceTb ogHodasHasA, MoKHO nogknounTb CAll, ¢ TOMOLLbIO AOMOMHUTENBHOTO pefe N He UCNOoJb3ya YNpaBieHne No pasbemy
RS232. Takoe nofkntoyeHne NMeeT TO NPEMMYLLECTBO, YTO He 6omTca HaBogok. M ecnu MATT ycTaHOBMEH faneko OT reHepaTopa, TO ynpaBlieHne yepes
pa3bem RS$232 moxeT gaBatb cbou.
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MNogkntoyeHne He npenctaBnAaeT o060 HNYEro CNIOXHOrO, O[JHAaKO XOUEeTCA OTMETUTb 3 MOMEHTa.

1) MpoBoga coepgunsatowmi Bbixog MAIT n Bxog Cetu CAI (ABP) (uepe3 gononHuTenbHoe pene), BbINOHAET CUTHaNbHY0 GyHKLMIO, 60Nbluvie TOKM MO HEMY He

NPOTEKaloT, MO3TOMY MOXHO MCMOJMb30BaTh NPOBOJ C MUHMMANbHBIM cedeHrem. Ho npur 3TomM HanpsKeHne Ha NPOBOAE BbICOKOBOJIBTHOE 1 HEOOXOANMO
npuaepXnBaTbCa BCex npasmn 6esonacHocTu!

2) 2-on ceteBon Bxoa MAI nogkniovaetca He K BbIXOAY CATI (ABP), a k BXOY CAIl (ABP) («[eHepaTop ¢a3za» Ha pucl5), T.e K BbIxogy HEMOCPeACTBEHHO
reHepatopa. Npu nogkntoueHun K BbIXOLY Bbl «3akonbuyeTe» cxemy (nogkntoumnte Bbixog MAT (uepe3 gononHutenbHoe pene) K sxogy2 MAIT).

3) Mpw oTcyTcTBMM BbIXOQHOTO HanpsxeHuA y MAla (MAT1 BblKntoueH, He pabounii pexkum) CAI (ABP) BbI3OBET NyCK reHepaTopa, Aake Npu HaNn4mm CeTu,
nostomy ecnu Bbl BblkKniouaete MAT He 3abypnbTe BblKntountb 1 CAIT (ABP).

Mpumep nogknoueHusa benso/lfazo/Ausens reHepaTtopa kK MAITT DOMINATOR/TITANATOR npeacTaBneH Ha pucyHke 15.

lMpumeyaHue. AHAMN02U4HO OCHOBHOMY 8X00Y, 8 MEHIO MOXHO 8biIcmasumes «Bxod 220B»-> «b//Ju3leHepamop». B 3mom cayyae aneopumm 6ydem HacmpoeH Ha
pabomy c nnoxou ¢popmol cueHana. Ho Heobxo0umo ommemume, 4YmMo 8 SMOM CJly4yde nepexod HA 2eHepayuto NPU NPonadaHuu HanpAaXeHUs ¢ 2eHepamopa
Moxem docmueams 00 8Mc nod Hazpy3kol u 00 20mc Ha XX. [losmomy ecnu y 8ac MowHell KayecmeeHHbIl 2eHepamop, 014 obecneyeHUA 6bICMpPo20
nepeksto4eHus (2-4mMc) c 2eHepamopa Ha 2eHepayulo, JiyHue oCmasumes onyuro No yMon4yaHuto: «<Bxod 220B»->«[IpomeiwnieH Cemob.

1 2 3
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N ~\
N\ \\_/ = BbIXOA DA3A >
OFF T
S SimOuETON m—— e, oo Sy
o TAccBMS X1 X2 X3 X4 \ 2 m K HATY3KE
T al a a w a 24V 48V 96V \'| I
EEEFE oOO0OOO0CO | 3 e
. . kW 12kW 15kW 18kW 20kW ‘ ﬂ gﬁﬂ
R o [pEnetimn)  pene2 DominaTor O \ 4 CETb 2208
Pin 2/INC 312 312 HYBRIDD PN
Kowr, 2/3amx 5 . BXOA
A S B PROO o [Fttoans
o | 6 e PEQOXPAHMTEN
N - nffeony cat 2202308
. MAN cH Swprm . cAn avepom v o)
T 2 Ll 2 B Inverter MicroART HraapTop MIpoAST
esimiecod MAC SINE MAN SINE
© WWWMHBEPTOPP® © WWW.INVERTOR.RU MAH Wy Fiee Ll ] 4 3 s
SECOND PHASE INPUT ~ NEUTRAL INPUT ~ GROUND
BXOM 2-1 A3 (DOMINATOR)  EXOA HEATRANW 3EMNA
I l © o0 0 06 06 06 0 0 0 0 0 l ; ‘ ‘ .
| Pasbem ynpasneHns reHeparopom \ N 78 \
- o~ el - w © 0] E w
L E £ & E E 4 % % oz 8 2 eMMbl CUNOBLIX NP@BOAOB
BB EEBRRSao 58 &8an
FEHEPATOP 83 33833859483 :°%
e SNE S G g aE + 2 F ¥ Fo " ot 22 T
. waos Erveiineed AN c a e [l o o
o =} =4 = B x
Buixoa thasa Bbixoa HelTpanu | ??: CAN S &2 8§ f 48

PucyHok 15. [pumep nodkntoyeHus berso/lazo/fjuzens 2eHepamopa Ha 2-U exo0 MATT DOMINATOR/TITANATOR ¢ nomoweto CAM unu ABP
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OBUEE ONMMUCAHUE CUCTEMbI AMCTAHUMOHHOIO MOHUTOPUHTA MOJEJTI MATT DOMINATOR/TITANATOR

Mogenb MAI DOMINATOR/TITANATOR ocHalleHa BCTPOEHHbIM MUHUKOMMNbIOTEPOM Ha 6a3e RaspberryPi : ogHOKpucTanbHasa cuctema ¢ YeTbipbmsa agpamu ARMv8 CPU
yactoton 1200 MIy. MuHukomnbloTep cHabxéH LAN, yeTbipbMma Bbixogamu USB n npegHasHauyeHa ans AUCTAHLMOHHOIO MOHUTOPVIHIA SAEKTPOCETEN 1 yrnpaBieHuns
nHueeptopamu MATI, conHeuHbiMu KoHTponnepamu MPPT K3C, BeTporeHepatopamu u akkymynatopamu (B Tom uucne ¢ BMS). Ha Hosbix mogenax MAIT moryT noABnATbCA
HOBble, 6onee coBepLUEHHbIE, MOAENN MUKPOKOMIbIOTEpa.

[na gpyrvux mofenemn, He OCHaLEHHbIX MUHUKOMMbIOTEPOM, MOCeAHU MOXHO NPUOBpecTy OTAeNbHO. 9TO HeboNbLLION Beb-cepBep, KOTOPbIY MO BalleMy KeNaHUI0 MOXeT
6bITb JOCTYNeEH ¢ N6Oro ycTporcTBa B M1Upe, NogaepKmBatoLwero VIHTepHeT-coefHeHne 1 umeiowlero nobon Be6-6paysep. Bol MoxeTe HabnogaTb paboTy B peasbHOM
BpPeMeHU BCex BaLLMX YCTPOWCTB 1 YNPaBRATb UMW Kak B Mpejenax JoMa, Tak 1 n3ganeka, Hanpumep, co cMapTdoHa. HekoTopble CTpaHMUKM CO3A4aHbl YMbILLISIEHHO B OYEHb
NPOCTOM BME, UTO MO3BOMAET NX OTKPbIBATb Ha CaMbIX NPOCTbIX YCTPONCTBAX.

UTto6bl caenatb paboTty c obnakom elle 6onee yno6GHON, BbiNyLEHO Bo3moKHOCTM 1 NpenmyLecTBa.

npuioxeHne Ana ycTponcTe Ha 6ase Android u iOS nog Has3BaHveM 1, MOHUTOPUHT COCTOAHMA 06HOBNEHNA Kaxgoro MAK «ManuHay.
Malinka(i). Ckayatb MO MOXHO C MOMOLbIO BALIEro YCTPOWCTBA, B 2. [pocMOTp CO3AaHHON B obnake rpaduku (c6poc maclutaba -
npunoxeHun Play Market, Habpas B noncke Malinka vnn no agpecam,  gryHbIi Tan).

yKa3aHHbIM Ha Hallem canTte ana App Store un Play Market.
MNpunoxeHne npegHasHayeHO Ansa MoHUTOpuHra cuctem MUKPOAPT:
MAI, K3C, BMS, 6aTapen, nocTpoeHHbIx Ha 6a3e MAK «ManuHa» nnm
MATM  DOMINATOR/TITANATOR. T[lpunoxeHne  CAyKUT  Nerkum
MOOWIbHBIM  areHTOM MOHUTOpUHra Aana  cepsuca MalinaCloud.
Monb3oBatenb JoMKeH ObITb 3aperncTpupoBaH Ha Be6-calite https://w- !
ww.malinacloud.ru nepeg ncnonb3oBaHNEM 3TOTO MPUSIOMKEHNA. 7.TbKaa cMcTeMa TPEBOXKHbIX YBEAOMIEHWI.

bonee nodpo6Hoe onucaHue MoXKHo Halimu Ha Hauwlem catime: http://invertor.ru/malina2.html.

WAEONOInA, APXUTEKTYPA U BA3OBAA OYHKLIMOHAJIBHOCTDb NO

KomnneKkT npeacTaBnser coboi aBTOHOMHbIV Web-cepBep, NOCTpoeHHbI Ha 6a3e MUKPOllK ¢ onepaumoHHo cuctemon Linux.

3. MpocMoTp co3AaHHbIX B 06NaKke CHETUMKOB MO YCTPOMCTBAM.

4. OunbTpauma rpaduKkn U CYETYMKN NO BbIGPAHHOM «ManuHe».
5. MpocmoTp Tekywero coctoaHna MAT, K3C no nopty RS232
(USB), K3C Ha wunHe 12C MATI, BMS.

6. PaboTa C HeCKONbKMMY akKayHTammn 061ayHoro cepsuca.

MwukpollK cobrpaet Heobxoammble aaHHble ¢ MATT n MPPT koHTponnepa K3C (goctatouHo Hanmuma xota 661 MATT nnmn conHeuHoro  EEELININEE Toovcansmn | oooana A Wles
KOHTposiepa) 1 BbIBOAUT Ux B Gopmate, nogaepxrsaemom ntodbim Web-6paysepom Ha noboin nnatpopme. Mpr BKIIOYEHUN B ... T ¢
- CIDoamms BT QD E oo

NOKaJbHYO CETb MOJIb30BaTeSlb MOXET MPOU3BOAUTL MOHUTOPUHI/YNpaBeHre ¢ Ito6oro YyCTPOMCTBA, MOAKIIIOUEHHOIO K faHHOM
cetu, 6yap 310 MK, TenedoH nnm nnaHLweT ¢ no6o onepauoHHON cucTemMo. [Npy COOTBETCTBYIOLLIEM MNOAKIIOUEHUN YCTPONCTBA K
Internet MOHVUTOPUHI/yNpaBieHreE MOXHO OCYLLECTBAATb C JIOOOro YCTPOMCTBA, MOAKMIOUYEHHOTO K Internet.

B otnnunm ot Manuxbl nepsoi Bepcun MAK «ManvHa-2» (ganee npocto ManvHa) BkftoyaeT B cebs HOBYO GyHKUMIO MeHemkep
cobbITni. Tenepb Bbl MOXKeTe CamMl CTPOUTL LIEMOYKM YCIIOBMWI MO AaHHbIM MOAKIIIOYEHHBIX YCTPOWCTB U 6aTapeliHOro MOHUTOPA, B BTN sy EECTEEE O WPPT 1
c oTtBeTHOWM peakumern nmb6o MAK «ManuHa-2», nmbo Apyroro MOAKMIOYEHHOro YCTPOWCTBa. Hanprmep, Mo nNpeBbileHNIo
onpeneneHHon mowHoct Ha MAI, Bkntounte pene N3 KoHTponniepa N22. JInbo npekpaTuTb reHepauuto Mo BbIOPAHHbLIM
amnep-yacam unm npoueHTy octasLlueroca B AKb 3apaga.

§31°C ¥ 25181y BB 5.02 81y iy B 24°C 10 00281y FoBry

W R CIINe s a2 TN by Cqpatipede O« © 18500 AY wor o

MAK ManunHa-2 obrnagaet ¢yHKumoHanom batapeliHoro MoHuTopa (ganee BM) no usmepeHuto peanbHOWM Tekyulelh émkocTr AKB ynyduleHHoW Bepcun, C QyHKUMel
ABTOMATUYECKOro OMpeaenieHns HeobxoaumMbix Ans paboTbl BM gaHHbIx(gaHHble 6epyTca ¢ MAIM).QyHKUMA, MacTep-y3es, NO3BOMAOWAs MOHUTOPUTL Yyepe3 ogHy ManuHy
MHOeCTBO MOJO6OHbIX Y3/10B CO CBeAeHVEM JaHHbIX Ha OfVIH 3KpaH, Tenepb He TpebyeT AeTalbHOWM HAaCTPOWKM Y3/10B A/l MOHUTOPUWHIA. JJocTaTouHo yKasatb IP agpec, nopt u
Xenaemoe UMA Ons Kaxzgoro y3na. Bce octanbHoe 6yaeT caenaHo aBTOMATMYECKM NPY 3anycke NpocMoTpa. PeannzosaHa Tak ftobriMas MHOTVIMI aHMaLA TOKa SHEPrn Yepes
AKB v ycTpoiicTea. PeanusoBaHa nogaeprkka Wi-Fi B AByx pexxkrmax: Touka AoCTyna v KnmneHT. Touka 4ocTyna paboTaeT ¢ npegonpeaeneHHbIMM napameTpamu. [NpegycmoTpeHa ans
nepBuYHOro nopakoyeHna K MNMAK «ManmnHa-2», 4na ocylecTBleHNA HACTPOEK U Aia 6ecnpoBOgHOrO MOHUTOPVIHTA MOHUTOPVHIA BaLLen CUCTEMbI C MOMOLLbIO TenedoHa 1w

nnaHLweTa. anI pa60Te B peXnme KnmeHTa Bbl JIErKO NOAKMIYNTECD K BalleMy 6ecnposop,Homy POoyTeEPY N MOXKETE OCYLLUECTBJIATD MOHUTOPWHT 6e3 NNLLHNX npoBOAOB.
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NMPEMMYLLECTBA CUCTEMDI
PaboTaeT n cobupaet faHHble He 3aBUCUMO OT TOrO, MOJb3YeTECh /Y Bbl MOHUTOPUHIOM UK HET. HET noTepun AaHHbIX B KaHanax nepep 3anucbio B bJ.
MoHuTOpPUT, 0OTOBPaXxKaeT 1 COXPaHAET NPaKTUYECKN BCe fOCTYMNHble NapameTpbl MHBepTopa MAI n conHeuHoro KoHTponnepa MPPT K3C,
a COOTBETCTBEHHO W Ballen CETU.
MeHepxep cobbITU. Bbl MOXeTe cammn CTPOUTb LIEeNMOYKM YCIOBUIM NO AaHHbIM MOAKMIOYEHHbIX YCTPONCTB Uiy 6aTtapenHoOro MOHUTOpPA, C OTBETHOM
peakumen nnbo NAK «ManunHa-2», nnbo gpyroro nogKNOUYEHHOro yCTPONCTBa.
MNopgknioueHme K cetn ¢ nomoubto Wi-Fi Kak B pexxnme ToOUuKM JOCTYNA, TaK 1 B peXnMe KnneHTa.
OnoseLyeHne C NOMOLLbIO 31EKTPOHHOM NOYTbI.
N3mepseT Tekywyto émkocTb AKB 1 no3sonsaeT oTkno4vaTb reHepaumio 220B ot nHeepTopa MATT no 3agaHHon cteneHun paspaga AKb.
KoHconb ynpaBneHna/MOHUTOPMHIA MOXKET ObiTb 3anyLleHa Ha lo6oM YCTponcTBe ¢ Be6-6pay3epom, B TOM YMCIIe 1 Ha TeNleBU30pax.
YcTonumBa K pasnmyHbiM c6osam B KaHane ceAsn ¢ MAT/MIMT.
YMeeT CTpouTb CUHXPOHHbIE rpaduKm No napaMeTpam YCTPOWCTB 1 BOCMPOU3BOAUTb UX C 3aJaHHOrO BpeMeHW/aaTbl.
CTpouT OYeHb TOYHbIE NMOCEKYHAHbIE TPAadUKKN MO UCTOPUM (HAKOMSIEHHBIM AaHHbIM).
YmeeT oTobpakaTb B Tabnuue Bce TekyLlyme HacTponkm MAT gna cepsurca u CnpaBKu.
Moka3biBaeT owmnbKmM ycTporcta (MAT 1 MIMT).
OueHb HM3KKMe 3apepxKu. lNocekyHaHOe obHoBNeHMe. DaKTUYeCKM Bbl BUQUTE Ha SKPaHe peasibHoe COCTOAHME YCTPOMCTBA.
MonuTtoput BMS (LiFePO, auenku).
MmeeT BO3MOXXHOCTb 63Kana/BoccTtaHoBneHus b/.
Mopkntouaetca kK MAI n koHTponnepy MPPT c nomowybto USB nHtepdernica. NMopaepxnsaetca nogknoyeHme ogHoro MATI n go t1péx K3C nnu K3B. B cnyyae
ecnum Heobxoanmo MoHUTOpPUTL Mogenu MATT, He nmetowme USB nHtepderica, Heobxogrmo nprobpectn nepexoaHnk USB-RS232.

MoaknioyeHune K cetn MUKpoOlK ocywectenaetca ¢ nomowbio 10/100 Ethernet nopta nnu yepes WiFi. MNpu cooTBeTCTBYIOLEM MNOAKIOYEHNN YCTPONCTBA K
Internet MOHUTOPUHI/yNpaBneHne MOXHO OCYLLECTBAATL C IO6Oro YCTPONCTBA, NOAKIOUEHHOrO K Internet.
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NOArOTOBKA K PABOTE U 3ANTYCK MOHUTOPUHTA

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

Ha pucyHke 1 (Ha cTp.10) npeacTaBneHo cxematnyeckoe pacnonoxeHue opraHos ynpasneHua mogenvu MAT DOMINATOR/TITANATOR mowHoCTbIo OT 9 KBT
(Mmogenu 3-6 KBT nmeloT cxoxui BUg nepefHnin naHenu). Bce oTHocAWwmMeca K MOHUTOPUHTY pa3bémbl U OpraHbl yNpaBiieHMA PacrnoioXeHbl B IEBON YacTn
npubopa 3a 610KOM PO3€eTOK, U BKtOUALOT B cebA «BbIKNOUaTeNnb NuTaHna MUHUIK», 4 pazbema USB 1 pa3bem nokanbHom cetn LAN.

Ana Toro uyto6bl HauaTb PaboTy HeOO6XOAMMO NPOU3BECTU CleayoL e AeNCTBIA:

1. BKJltoumnTb 1 HacTpoutb MATIT cOrnacHoO MHCTPYKLMUK MO 3KCMyaTaumy 1 BalwmmMmn noTpebHocTaMMN.
MNpwn 3TOM pekomeHayeTca nepesecTn BblikovaTenb «MiniPC» B nonoxeHue BbIKJ1.

2. Nopgkniounte LAN nopt muHulK - K KomnbtoTepy nnm poytepy ¢ DHCP cepBepom ¢ nomMoLbio CTaHAAPTHOMO CETEBOIO MaTy-Kopaa HeobXoaMMON AInHBI (B
KOMMNEKT NOCTaBKN HE BXOAMWT).

3. CoeguHuTe pasbem USB MAIN n no60om nopt USB mnHulK Kabenem, BXogAwWMM B KOMMIEKT NOCTaBKM.
4. CoeanHuTe paszbem USB koHTponnepa MPPT (npu Hanuunm KoHTponnepa) u nobon nopt USB munullK.

5. MepeBeaute BbikNtoyatenb «MiniPC» B nonoxeHue BKJI. Oxuparite nonHown 3arpy3ku. MpumepHo 1 muHyTa. O paboTe yCTpOMCTBa MOXHO CyAWUTb MO
CBEYEeHMI0/MOpPraHunio CBETOANOL0B CeTeBON aKTUBHOCTM.

6. C nomowb Web-6pay3epa 3amgunTe B HACTPONKK poyTepa Ballel IOKasbHOWM CeTU 1 NOCMOTpUTe Kakon IP-agpec npucsoun poyTtep Bawemy MATT-y.

7. Habepute B agpecHom ctpoke Web-6pay3epa nonyuyeHHbiln agpec, u Bol nonagete B Web-unHtepdenic yctponctaa. T.e. K npumepy, ecnu IP agpec MAT-a
192.168.0.22, T0 B 6pay3epe Bbl HabupaeTte: http://192.168.0.22.

8. Ha CTpaHunue «CI/ICTeMa.l/lHd)O» Y6e,EI,I/ITer, YTO NOAKNKYEHHbIE YCTpOVICTBa NoAKJTKIOYEHDbI N HeO6XO,EI,I/IMbIe cepBUCbI 3anyLieHbl.
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nHtepdencos RS-USB, noatomy nogkntoueHune K MK (gna obHoBneHna BHyTpeHHero MO nnn moHUTopurHra) unm K MuHullK (ana MOHMTOPMHIa) MoXeT

f BHUMAHWE! MAIT 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 nonsimaemcs noaydume IP adpec no DHCP. Ecnu adpec nosiydume He803MOXHO (Hanpumep, npu
npamom coeduHeHuu c 1K), uHmepgbeticy «ManuHsi» 6yoem npuceoeH cmamudeckud IP 192.168.100.1/24. o amomy IP bl Moxxeme 8 6pay3epe omKpsime
web-uHmepghelic «<ManuHsi» u npouzsecmu HeobxooumMble HacmpoUlku. Ha sawem [MK IP dosixeH 6bimb ycmaHoss1ieH U3 mo2o xe 0uana3oHa aopecos, Hanpumep,
192.168.100.10 / 255.255.255.0. o ymonuaHuto Ha Rasperry Pi 3 akmusuposara WiFi mouka docmyna (0anee — «T/]») c DHCP cepsepom. ma T[] — «MalinaAP».
lMapone: raspberry. Aopec «Manurel» — 192.168.2.1. 3meHeHue Hacmpoek T[] He npedycmompeHo! Bbi Moxeme, nookmoyuswuce K T «ManuHsei» no WiFi,
npoussecmu Heobxoo0umMble Hacmpoulku cemu. Ecnu mouka docmyna 8am 6osiee He HyXHd, peKoMeHOyemcsa nepesecmu ee 8 8blK/IlDYeHHoe COCMosHUe C
nomMowblo coomeemcmaylowezo nyHkma meHro: «Cucmema — MHmepgbeticoi». [na NAK «ManuHa-2» evinyweHa Hosaa sepcua Azenma VB[ (eepcuu 1.1 u
cmapuwe), Komopas ocyuwiecmesidem KOppeKmHoe dasmomamuyeckoe 3dsepuieHue pabomel KOMnbomepa UjU 8biNOJIHEHUA 3d0dHHOU NoJib3osamersiem
KOMAHObI npu 00CMuUXXeHUU Hacmpausaemoz2o nopoza cocmoaHua AKb. Kpome mozo, 10 ocywiecmengem MOHUMOPUH2Z COCMOAHUA 31ekmpocemu u VBT,
lMpozpammHoe obecneyeHue AeeHm UBIT MAT ona Windows (Win7, 8, 8.1, 10) Ha pycCKOM U aHaJ1. A3bIKAX MOXHO CKAYame HA Hawem catime.

OONONMHUTEJIbHBIE CBEAEHWA HEOBXOAMMBbIE A1 MOHUTOPUHTA

9"168114 l’7DDI
http://your_IP:10000. C nomouiblo KOTOPOro Bbl MOXeTe YCTaHOBUTb Heobxoaumbl IP-agpec wn *W ’W

© TPAHCITEH © TPAHCITEH

KoppeKkTHoe Bpems. JlormH/naponb no ymonyaHuto: admin/microart. SEETCETI @ SArAi AXG | @RETCETH o A A
232 150.0 233 150.0} 0.9

Ha nopty 10 000 focTyneH ynpolueHHbIn nHTepdernc agmuHuctpatopa WEBMIN, T.e.

Mpw Hannuum aByx yctponcTs (MAI n MPPT) npumepHbIA NpnpocT pa3mepa 6a3bl faHHbIX — OKOJO 4-5
b B rop. Pasgen b} Ha USB-Hakonutene — okono 10Ib. Tekywuin pasmep 6a3bl MOXKHO NOCMOTPETL B
paspene «CUCTEMA» - «PABOTA C B». Mpn goctuxeHnn 6a30M AaHHbIX 60MbWOro o6bema, Bbl
MoKeTe IM60 0UNCTUTL TabnMLbl C MOMOLLbIO KHOMKM «OYUCTUTb Tabnuubl» 1 Becty B[l 3aHOBO, 1160
coxpaHuTb bl Ha gpyron HocuTenb, NMH6O NPOCTO «Hape3aTb» 0Opa3 CMCTEMbI HAa HOBbI HOCUTESb, A
cTapbin ¢ B[] NoNoXKNTb Ha NONKY Ha COXpPaHeHKe.

B cnyuae TpexdasHbix cMcTemM MM HeCKoNbKMx 3anapanneneHHbix MAIN DOMINATOR, pekomeHayem
Bocnonb3oBaTtbcA pyHkumnen MACTEP Y3EJ, rge MOXKHO HaCTPOUTb BbIBOA HA OfMH SKpaH NOoKa3aHui
HECKONbKNX YCTPOWCTB. Bbl MOXKeTe HaCTPOUTb cUCTEMY, OTKOUMTb ee oT ceTu unu MK, n oHa byaet
COXPaHATb BCe AaHHble O COCTOAHUN BalLen ceT N ycTponcTs Ha USB-Hakonutenb. B nocneayiowem,
noaknoumB cuctemy K cetn unm lK, Bbl MoXKeTe NPOCMOTPEeTb HeOOXoauMbIe AaHHbIE C MOMOLLbIO
meHio UICTOPUA.

Mpwn cooTBeTCTBYIOLWEM MNOAKIOYEHNN YCTPOMCTBA K ceTn Internet MOHUTOPWHI/ynpaBneHne MoKHO
OCYLeCTBNATb C NOOro yCTponcTBa, MNOAKMYEeHHOro K Internet. KpaTkyiw WHCTpykuuioo no
nogkntoyeHuio NMAK «MannHa» K Internet MOXXHO mocmoTpeTb Ha cawnTe http://invertor.ru/monitor-
ing.html.

Cnctema no-ymonyaHuMioo He no3sondeT AuctaHumoHHo BblKnwuate MAI n pepaktnpoBatb
KPUTUYECKIN BaXKHble MapaMeTpbl, eClIN BCe-TaKM BaM 3TO HY>KHO, HEO6X0AMMO OTpeaakTMpoBaTb dain monitor.ini ¢ nomowbto MK nepep ero yctaHoBKOW B
MATI. Takxe KOPPEKTUPOBKOW NapaMeTpoB B darine monitor.ini MOXHO yCTaHOBUTb A3bIK MHTepdelica, cnocob nonyuyeHua IP-agpeca, rmy6buHy naponbHom
3aWnTbl U T.4.

Cnctema mmeeT abCOMOTHO MOHATHBLIA U NIOTUYHBLIA UHTEPdENC, HeoOXOaMMbIE MOACKA3KU M He BbI3blBA€T HUKAKMX TPYAHOCTEW MPU 3SKCnyaTauuu,
nofpoObHble onvcaHne Bcex BO3MOXHOCTEN 1 HEOOXoAMMble MPOrpaMMbl Bbl MOXKETe HanTu B pannax onncaHun, yctaHosmns USB-HakonuTens B MK,
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Mogaundurkaymm nprnbopoB, pekoMmeHayemMble N MUHUManbHble eMKocTn AKB

OBLME TEXHWYECKWE MAPAMETPbI MAIN

MapameTpbl MAnN
Mogaundukaumm npnbéopos MATT, 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
3,048B

MakcnmanbHas MOLIJ,HOCTbl, KBT 1,3 2,0 3,0 4,5 6,0 9,0

(peXKum aKTMBHOW HarpysKu)

lMnkoBaa MoLHOCTb, 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

3awmTa ceTm oT KOPOTKOro aBT. aBT. aBT. aBT. aBT. aBT.

3aMblKaHus (aBTOMAT)

TunuuHbIn maccns AKB 400Au 12B 500Au 12B 800Au 12B 600Au 24B 1000Au4 24B 1400Au 24B

(c anropvtmMom 3apsga 10 yacos Tokom 0,1C) 300Ay 24B 500Au 24B 400Au4 48B 600Au 48B 800Au 48B
300Auy 48B

MWHUManNbHbIN peKomquyeMbllﬁ 100Au 12B 200Au 12B 400Au4 12B 300Ay 24B 400Auy 24B 6000AuY 24B

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

MakcumanbHbI TOK 3apAaga (A)

15,0 48B

15,0

18
10,0

aBT.

1000A4 48B

300Au 48B

20,0 48B

20,0

25
13,5

aBT.

1400A4 48B

500Au 48B

MpumepHOo 40% OT MaKCMMaNbHOWM MOLLHOCTU AeNEHHOe Ha HanpsaxkeHne maccma AKB (ana mopgenen 12 B n
mogenen ot 15 KBT - 30%). 3apAag ocyLecTBAAETCA C KOppPeKUMen MOLWHOCTH
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ABTOHOMHasA paboTa (reHepauua ot AKB)

dopma curHana Ha Bbixoae YucTblii CMHYC

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

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

MUCKaXKeHue CuHyca -
CoorseTtcreyet OCT 13109-97

ANA aneKTpoceTemn MpeunsnoHHbIN cMHYC 220B — (+2% -9%) Ha 5 OT MaKCMManbHOW Harpy3Ku, UCKaXKeHue He
obLero nosb3oBaHuUA 6onee 1%

YacToTa BbIXOAHOTO HanNpAXeHUA 50 Ny, (+0.1%)

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

npw Hanuumm cetn’

Tok xonoctoro xoaa no AKE* 200 — 500 mA

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

DNIeKTPOHHaA 3aWwmTa oT: neperpysKku, KOPOTKOrO 3aMbIKaHMA, MOJIHOTO Pa3paaa UAK nepesapsana akKymynAaTopa,

BbIN/IECKOB CETEBOrO HanpsxeHua 220/230B, neperpesa 1 ap.

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

PaboTta npu BHeluHelt ceTn

Nepexon Ha aBTOHOMHYIO pa6oTy’ YcTaHaBAMBaeTcsA Nonb3oBaTeIem

neperpysku, KOPOTKOro 3aMblKaHMA, NMONHOTO pa3paaa UAM nepesapana akKyMynatopa,
BbIMN/IECKOB CeTEBOro HanpsaxkeHua 220/230B, neperpesa v ap.

3}'IEKTpOH HaA 3aWunTa OT:

TunoBsoe Bpema nepeknloueHUn

MHBEPTOp -> ceTb’ omc

ceTb - uHBepTOp® ~2-4mc (PaKTUHECKM BbIFNAAUT Kak HeBO/IbLIOE UCKaxKeHKe GOPMbI CYHYCa BO BPEMSA NEPEK/IHoHeHNA)

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

2. 3asucum om HanpsxeHusa Ha AKb u noocgemku XKKW. [na nonHozo omkmioueHus MATT Heobxooumo omkatouums asmomam 220B u nocne BbIKniodume MAI mym6nepom unu cHame knemmy numarus + ¢ AKB.
3. 3agucum om moodenu.

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

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

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



MabapuTbl 1 Bec npnbopos

60

12B 24 B 48 B
an(cm) | m(cm) |Bbic (cm) | Bec (kr) |an(cm) |rm(cm) |Bbic (cm) |Bec (kr) |an(cm) |rn(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 37 18 21 51 37 18 19 51 37 18 19
4,5 kBt 51 37 18 23 51 37 18 23
6,0 kBT 51 37 18 28,5 51 37 18 28,5
9,0 kBT 56 46 21 48 56 46 21 46
12,0 kBT 56 46 21 48
15,0 kBT 56 46 21 51
18,0 kBT 56 46 21 56
20,0 kBT 56 46 21 60
Fabaputbl MAI |An(cm) | m(cm) | BbIC (CM) | IOHUTI OpueHTMPOBOYHOE BpeMsi paboThbl OT aKKyMYNSITOPOB
B 19" kopnyce,
MOLUHOCTbIO 0 49 41 18 4 Cymmaphas EmkocTs 12B AKE 100 BT | 300 BT 500 BT 1 kBT 2 kBT 4 kBT
6 KBT BKMHOYUT. npu NL60M nogknvYeHUn
Mabaputel MAT 8 wT x 190 Ay 174y 52y 34y 174 84 44
B 19" kopnyce, 49 59 21 5
MOLLIHOCTbIO OT 9 6wt x 190 Ay 1304 39y 254 30m | 124 30m 64 24 50m
KBT BKntouunT.
4 wTt x 190AyY 864 264 174 84 20m 4y 14 50m
2wt x 190 Ay 42y 13y 7420m | 3450Mm | 1440m 50m
1wt x 190 Ay 21y 64 34 50m 14 40m 45m 13m
1wt x 90 Ay 9y 30m 34 14 40m 45m 12m 3m
1wt x 55 Ay 5440m | 14 45m 50m 13m 3m -—--




MPUNOMEHUA

BbIBOP U SKCIJTYATALIUA AKB. AKKYMYJTATOPDI (KUCJTOTHDIE, FTEJIEBbIE, AGM, LIFEPO4)

Ecnu y Bac oTKN0UMAN BHELHIOKW CETb, UHBEPTOP NEePENAET B PEXUM reHepaLmn 1 Npu NpogOIKNTENIbHOM OTCYTCTBUN ceTu, BbipaboTaeT pecypc AKB 1
BblKntount reHepaumio. Ho, ecnn cetb He BoccTaHOBUTCA, TO AKB 6yayT HaxoauTbCA B pa3pAXEHHOM COCTOAHUW, YTO YMEHbLUAeT CPOK UX CIy»KObl.
Heobxognmo umetb B Buay, uto MAI notpebnaetr ~100MA no nuHum AKB, paxke B BblKnioueHHoM pexunme. T.e. Npyu OTCYTCTBUMN CETU NPOLOIKUTENIbHOE
BpemsA (~ Hegenw), fake Takon Masnblil TOK MOXeT Bbi3BaTb NageHne HanpsakeHne Ha AKD Huxe 9B (UTo NpMBOAUT K pe3KoMy YXYALIEHUIO XapaKTepucTuK
KncnoTHbix AKB 1 nx gonroseyHocTtu). B aTom cnyyae nyuylue oTknounTb Nprbop OT ceTu, a 3aTem KnaBuLLen c3aam (Mnmn CHATb KNeMMbl C akKyMynATOPOB) BO
n3bexaHme nx 3HaUNTENbLHOro camopaspsaga. 1o byaet npakTuyeckn nonHoe BblKnoueHne MATT (Tymbnep oTkntouyaet nutaHme nnat 8 MAT).

Ecnn MATT He oTKNounTb Tymbnepom, To Npy NageHnn HanpsaxxeHna Hke 7B/14B/28B oH oTknountca nonHocTblo. MNpu noasneHnn cetn MAT Bo3o6HOBUT
paboty n BKJTiount pexkum 3apaga. Ho npu cunbHom paspage AKB (meHblue 3B/6B/12B) 1 3aHMXeHHOM Hanps»KeHnn ceTn, MHBEPTOP MOXKET He 3anyCTUTbCA
Jaxke Npy Hanuumm ceTm (Cxema peann3oBaHa TaK, YTOObl STOrO He C/yuYMsIoCb, HO MOJSIHOW FapaHTUKU HeT), Torga noa3apAanTb akKYMYNATOPbl MOXHO
BHELUHVM 3apsAAHbIM YCTPOCTBOM [J0 YPOBHA Bbllle paboyero HanpaxkeHua, npeaBaputenbHo otkitoumns MAI ot ceTu.

O6bluHble KncnoTHble AKB MMeIoT orpaHnYeHHOe KONNMYECTBO LMKIOB 3apsaga—pa3paga (~ 200 - 400 unKIoB) 1 KONNYECTBO LINKNOB Pe3KO YMEHbLLAETCA
npu rnybokom paspage. MNostomy kucnotHole AKB gonyckaeTca Mcnonb3oBaTb B C/lyvae pedkux OTKIUYeHUN ceTu, nHadye pecypc AKB BbipaboTtaertca
3HAUMTENIbHO pPaHblUe, YeM YKa3aHHbIN CPOK cny»0bl Ha AKB. Ecnn ecTb ceTb 220/230B n eé pepko oTkntoyvaiot, pekomeHagyem AKB tTuna AGM mnnu renesble.
Ecnny Bac oueHb 4acTo OTK/IIOYAIOT CETb U MOIHAA aBTOHOMMA, TO HEOOX0AMMO NCNONb30BaTb 06cnyxnBaemble AKB, y KOTOPbIX KONMYECTBO LIMKIIOB 3apAf,
- pa3pag ~ 1000 v 6onee, N OHN 3HAUUTENBHO YCTONYMBEE K FyOOKOMY pa3pagy. ITo, Hanpumep, KUCOTHble NaHuMpHble TArosble AKB (1500 LnKnoB) nnu
nutnn-xeneso-pocpatHole AKB (3000 umKnoB), a Takke KapboHoBble (3750 LUNKNOoB).

Bce AKB gon»Hbl 6bITb OfHO MapKK1, EMKOCTU U OAHOTFO Npoun3BoauTens.

Mpn ncnonb3oBaHNM MaccnBoB KUCNOTHbIX AKB no 24B vnn 48B n3 nocneposatenbHO nogkntoveHHbix 12B AKB, pas B rog »enaTtenbHO NpOBOAUTb
obcnyxuBaHue kaxgon AKb no otaenbHocTw. [InA 3Toro otaenbHbIM 12B-BbiM 3apAgHbIM YCTPONCTBOM (@aBTOMOGUIIbHBIM) NPOBECTU 3apAg Kaxkgon AKB no
oTaenbHocTW. T.K. B npouecce sKkcnyaTaumm oguH U3 nocnenosatesnibHO coemHeHHblXx AKb moxeT Hefo3apaxaTtbea. Vinn ncnonb3osatb BMS.

B cnyyae notepu akkymynATopamu CBOEN €MKOCTU, MOXHO MOMbITaTbCA X BOCCTaHOBUTb. [1nAa 3Toro Heobxoammo nposecTn 5-10 umknos 3apag -
pa3pag. MNpuyem 3apag [OMKEH OCYLIECTBAATbCA OYeHb ManbiM Tokom (0be ctynenm 0,01C), a pa3pag 6onbwum (0,2-0,5C). Takon 3apag Oypet oyeHb
LNUTENbHBIM (He MeHee CyTOK), MO3TOMY HEOOXOAMMO Hannyme NPOMBbILLIIEHHON ceTh. A pa3pAas MOXHO OCYLLeCTBUTb, oTKoume MAT ot cetn 220/230B,
NOAKIOUMB K BbIXOAY UHBEPTOPA Heobxoanmyto Harpy3Ky. Hanpumep, ans AKB 100 Au, ToK 3apsaga gomxkeH 6biTb — 100 Au *0,01C=1A, ToK pa3psga — 100 Ay
*0,3C=30A, T.e. Harpy3Ka pa3paga ana 12B MAI1 npumepHo - 12B*30A = 360 Br.
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Ytobbl AKB npocny»unv gonro, »kenaTefibHo He pa3psaxKaTb UX Hke 20% - 30% ocTtaTouHom émKoCTW. Ana 3Toro, B meHto MATT MOXKHO YCTaHOBUTb:

1) HanpsaxeHwue paspsaga 11,5B (23B unn 46B)

2) Ecnn 3apAag OT ceTu, TO BbICTaBNATb TOKM 3apaga nepBor u BTopown ctyrneHun He Bbiwe 0,1C 1 0,05C cOOTBETCTBEHHO U »KenaTefibHO BbICTaBUTb B MEHIO
anropuT™m 3apsaga 3Crynernb[o3apsag nnu 4CtJo3ap/bydep. Ecnu 3apsag ot 6eH30reHepaTopa, TO TOKU 3apaaa NepBoVi U BTOPOI CTYMEHN MOXXHO YBENMUNTD,
HO XOTA Obl pa3 B MeCsAL, yCTaHaBNMBaTb TOKM 3apAga nepBon 1 BTopow ctyneHu He Bbiwe 0,1C n 0,05C c po3zapagom, utobbl 3apagnTtb AKB no makcmymy.

3) He octaBnatb AKB pa3psaxeHHbIMn 6onee 20 yacos.

4) MNMpwn KoHcepBayum Ha 3uMy 3apaanTb AKB n cHATb Knemmbl. KnucnotHble AKB, ana komneHcaunmn camopaspaga, nof3apaxaTb Kaxkable 3 MecAua, a rennesble
Kaxkable 6 mecAaues.

5) Vicnonb3oBaTb BHEWHU JaTunk Temnepatypbl (Haknentb Ha AKB) u BbicTaBuTb B MeHto Tun Bawero AKB «KucnoTHbin» vnu «fenesbii 1 AGM», unn
CaMOCTOATENbHO BbICTaBUTb HaNpsAXKeHe OKOHYaHWA 3apaga u 6ydepHoro 3apaga ana sawero tvna AKb (Npu ycnoBmmy, YTo aBTOMAaTUYECKU BblCTaB/IEHHbIE
napameTpbl He noaxodAat n Bawwum AKB).

BHUMAHWE! B »unbix nan mManonpoBeTPMBAEMbIX MOMELLEHMAX HEOOXOAMMO UCMOSb30BaTb «MOMTHOCTbIO HEOOCNYKMBAEMbIE» aKKyMyNATOPbI -
BaXKHa NX repMeTUYHOCTb. B ocTanbHOM XxopoLwunii BbiI6op - ManoobcnyKmBaemble akKyMynAaTOpPbI.

MATI C MACCMBOM U3 LLEJTOYHbIX AKB

PaboTa C WenoYHbIMIN akKyMynATOpamMmu MHANBMAYabHa ANa pasHbix mogenei. Noatomy Heobxoamo NogpoObHO YnTaTh NapameTpbl 3apAaa KOHKPETHOTO
AKB 1 BbICTaBNATb ANA HEro CBOW NapameTpbl.
KoHkpeTHo npu paboTe ¢ AKB 5HK-12501-1l (cornacHO TexHMYeCKoMy OMMCaHNIo K Hell) He0OXOAUMO NPOK3BECTY CriedyioLne 4eNCTBUSA:

1. BBog AKB 5HK-125T11-11l B pabouee coctoAaHMe (T.K. WwenoyHble AKb noctasnatoTca HE 3apakeHHbIMI).
3anuTb NEKTPONUT 1 BbIXXAATb BPeMA B COOTBETCTBUN C TEXHUYECKMM OMUCAHNEM K HEMY.
Hanee B MAT B pexk1Mme NporpammnpoBaHns BbIbpaThb:
"MapameTpbl AKB "
"Tun AKB "'#.KncnotHbin"
"CymmapEmkocTtbAKB"'0125A.uy = C"
"Tok 3apaga Hau "'0,25C [=31A"
"Tok 3apaga koHey""0,25C |= 31A"
"UakbKoHeL3apaaa','Uakb_MAX=17,0B"
"Anropuntm 3apaga’'#2CryneH 2-Toka"

"Opyrvne Onuumn"
"MAX Bpemsa 3apaga"’' 144"
(T.e. BbiIcTaBUTb eMKOCTb AKDB, TOK 3apaga 0,25C, makcnmanbHoe BpemA 3apAaga 144 n Hanpsa)keHne oKoHYaHuA 3apsaga 17B.)
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Mocne okoHYaHuA 3apaga AKB rotos K paboTe, Ho:

PekomeHayeTca npoBecTn Napy UMKNOB 3apAaaa, paspagus AKB Tokom 0,1C=12A, T.e. BKJTiounTtb MAI1 Ha reHepaumio Ha Harpy3ky nopsagka 100-150Bt
(namna HakanuBaHWA), NpefBapUTENbHO BbICTaBUB
"leHepauna MAI"

"Uak6BblKnlenepau', "Uak6_MIN=10,0B"

Korpa HanpsxeHue AKB gocturHet 10B, MATT otkntoumnT reHepaumto. 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 NoaKMounTb K MAI 1 B HaCTporKax BbICTaBUTb ClefyioLue napameTpbl
BbicTaBnsem:
"Tenepauuna MATT"

"Uak6BblKknlenepau", "Uak6_MIN=10,0B"

W ona 3apaga:

"NMapameTpbl AKB"
"Tun AKB "'#.KncnotHbin"
"CymmapEmkocTtbAKB"'0125A.uy = C"
"Tok 3apaga Hau "'0,25C |= 30A"
"Tok 3apaga koHeu"'0,25C |= 30A"
"Uak6KoHeu3apsga"'Uak6_MAX=15,0B"
"AnropuTtm 3apaaa’)'#3CryneHnbydepHbiin”
"UakblMoanepx3apsn’;'Uak6_BUF=14,3B"

"Opyrne Onumn"
"MAX Bpemsa 3apaga"'074"

lMpumeuaHrue. Pexxum "loddepxusarowezo 3apada” (6ygepHoili) no xenaruto (6 mexnacnopme Ha AKb 5HK-12511-11l oH pekomeHO08aH,).
HanpsaxeHue 0KOH4YaHUA 3apA0d 803MOXHO npudemcs ygeaudums 00 15,3-15,5B umobel ysenudums gpema 3apaoa. OpueHmupom 00IKHO b6bimb epems 6-74
3apada AKb ¢ nonHocmeto paspsaxeHHo20 cocmoaHuAa 10B.
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BMS, MAN C MACCUBOM JIUTUN-UOHHbIX» AKB LIFEPO4 (JINTUIN-XKEJIE30-OOCDAT)

Mpn pabote ¢ NUTUIA-MOHHbIMNU AKB Heobxoammo K Kaxpow auvenke AKB (Hanps)keHue 3,2B) nopkntoyaTb creumanbHble YCTPOWCTBA KOHTPONA U
BblpaBHMBaHMWA 3apaaa — BMS (Battery Manegement System).

CyLwecTByIOT pa3Hble anroputMbl paboTbl BMS. Kak npaBuno, ecnu, npu 3apsaae, Hanps>keHne Ha ogHoM u3 Aveek maccusa AKB, 6onblue JonycTMmoro — Tok
3apAga ymeHbLuaeTca (Mnv 3apag npuocTtaHaBnueaetca) n BMS HaurHaeT BbipaBHMBaHME HaNpaXXeHnA 3TON auenkin. Takxke BMS KoHTponuvpyeT HanpsaXeHune
Ha AYeliKe 1 BblgaeT CUrHana Npu NOIHOM pa3paae unn nepesapage.

BMS >kenatenbHo nogknoyatb K tobbim Tunam AKB, B TOM uncie K KUCNOTHBIM, MPY 3TOM MO0 Ha Kaxkayto AYernky (B Tex cnydasnx, korga AKD pasgeneHbl Ha
Avenkn) nnobo Ha 12B-n AKB B criyyae ecnm 13 HUX NocnefoBaTtenbHO Habupaetca 24B, 48B n T.a.

Ho ana nutnn-nonHbix AKB, nogkntoueHre BMS ob6a3atenbHo. T.K. AYENKN NUTUNR-NOHHBIX AKB MOTyT CUAbHO OTIMYATLCA NO EMKOCTU U COOTBETCTBEHHO B
KOHUe 3apAaga Wiv nNpuv NOSIHOM pa3pAfe, HanpsaXeHWA Ha AdverKkax MOryT CUAbHO OTAn4yatbCA. [lpu 3TOM, ecnn Hanpsa)KeHue Ha AYenke BblgeT 3a
MaKCMMarnbHoe, TO Yepe3 HekoTopoe BpemA AKB B3aylOTCA 1 MCNOPTATCA, @ HEKOTOPbIe TUMbl NNTUIA-NOHHBIX AKB MoryT faxe B3opBaTbcA. HaoboporT, npu
HanpsXXeHM HMXe MUHUMANbHOMO AYerka BbIXOAUT U3 CTPoA (MOMHOCTbIO TePAET eMKOCTb). Y3HaTb O TOM, YTO OfHA U3 AYeeK Bbilwsa 3a AnanasoH Mo
nonHomy HanpskeHnio maccuba AKB (koTopoe KoHTponupyeT MATT) HeBO3MOXHO.

Ona MAI pa3pabotaH BMS (C)mART, koTopbii cBa3biBaetcA ¢ MAI no wwuHe I’C u onTMManbHO C HUM B3aumogencrteyet. Kpome Ttoro, ana MAII
noaaepXnBatoTCa anropuTmbl ansa ctopoHHnx BMS (BMSI, BMSII, BMSII nieepcH., BMS RS232) KoTopble KOPOTKO OMMCaHbl HXKeE.

AJTTOPUATM PABOTbI BMS (C)MART

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

Ana mogenn DOMINATOR/TITANATOR nyuwe nogkniovyatb BMS K pasbemy c3agm Kopnyca, T.K. nocnegHunin umeet 6ydpeprsnpoBaHHbIN 1 rafibBaHNYECKN
pa3BA3aHHbI L poBoit BbixoA. Kak 6bin10 yKa3aHHO Bbille Ha 3TK pa3beMbl TakXKe MOXKHO NOAKUNTb AaTunk Temnepatypbl AKB. Ecnn ncnonbsyetca BMS, To
pa3bem yxe 3aHAT, HO B mogenn DOMINATOR/TITANATOR gatumk TemnepaTypbl MOXKHO MOACOEAMHUTD B pa3bem crnepean. Ho T.k. y BMS ectb cBon gatumk
Temnepatypbl, TO WTaTHbIA AaTumKk oT MAIT MOXHO OCTaBUTb HenogKmoueHHbIM. Boobwe MAI cobupaet nHpopmaumio OT BCeX AAaTUMKOB TeMMepaTypbl,
KOTOpble K HeEMY NOAKJII0YEHbI, 3TO MOTyT 6bITb BMS, MPPT u WTaTHBIV AAaTUMK U OPUEHTMPYETCA Ha MaKCMMalbHYIO TemnepaTypy.

BMS (C)mART npeactaBnsaT 13 ceba oTgenbHble NPOHYMepPOBaHHble 6/10KM, MOAK/OYAaEMbIE Ha KaXKAylo AYENKY M COeAUHEHHble Mexay COOOoI efnHbIM
MHPOPMALMOHHBIM Kabenem.

Y BMS ecTb fBa MAEHTUYHBIX pa3beMa RJ-12. JTio6o 13 HUX MOXET ObITb BXOQOM APYror, COOTBETCTBEHHO, BbIxogoM. Bce BMS coepumHAloTcAa nocnegoBaTeibHO
apyr ¢ gpyrom n ¢ MATL. K MAT pekomeHgyem nogkntovatb TOT BMS KoTopbi nogknioueH K «-» Bcero maccusa AKB.

MoppobHoe nogktoyeHe U HaCTPOWKY CM. B OTAEIbHOM OnmncaHunm Ha BMS.

Y1066l MATT cmor paboTtatb ¢ BMS Heobxoanmo Bbi6paTh B MEHIO:

«b/An3.leHep./BMS MPPT»-> «BMS / MPPT» nyHKT «<BMS (C)mART»(unn «BMS+MPPT (C)mART», ecnu B cocTaBe ele ncnonbsyetca u MPPT (C)mART).

Hanee MAIT aBTOMaTn4eCKn NOACTaBUT KonnuecTBo BMS 13 pacueta yeTbipe anemeHTa Ha 12B cuctemy, T.e. gna 24B cuctembl ncnonbsyetca Bocemb BMS, ana
48B cucTtembl 16 1 Tak ganee.

Anroputm B3anmopenctana MAT ¢ BMS (C)mART aHanornuyeH anroputmy ana cTopoHHux BMS (cm. otaenbHoe onncaHue), Ho obnagaeT TeM NpenmyLLecTBOM,

uto y MAI ecTb MHOPMaLWA O Kaxxaol Aueiike AKB 1 OH onTUMMU3NPYET anropuT™ 3apagaa, B pesynbraTe 3apsag 6atapen Nponcxogut 3a 6onee KOPOTKOe BpeMms.
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CyTb anropntma B TOM, 4TO BO BPEMA reHepaLuu, Kak TofbKO HanpaXeHie Ha OJHOM 13 AYeeK CHU3NTCA Huke =
MWUHUMAaNbHOTO KpUTUYeCcKoro ypoBHs, MAT nepeifeT Ha oTpaboTKy pexuma MoJIHOTO Paspsada, T.e. uepes IS
MUHYTY OTK/IOUUT reHepaLuio, B MOSHOWM aHanorny Kak 6yato paspsaaunca Becb maccvs. B cnyuyae 3apsaga, no § ’
Mepe TOro Kak HanpsxeHue AYerkn OygeT noaxoAWTb K BEPXHEMY YPOBHIO HAuYHYT BKJ/OYATbCA
BblpaBHMBalLMeE pe3ncTopbl. TOK Yepes pe3ncTopbl OyaeT TeM CUbHER, YeM 6OJbLLE OTKITOHEHWE HAMPAXKEHNA
AYENKIN OT HANPAXKEHUA AYENKN C MUHUMANbHBIM HanpsXeHneM. Kak TONbKO ofiHa U3 AYeeK JOCTUTHET BEPXHErO : . +
ypoBHsA, MATT HauHeT cHMXKaTb TOK 3apAda. B pe3ynbraTe, Kak TONbKO HanpsXKeHVe Ha BCEX AYeKax JOCTUTHET : : g o g prp
BEPXHErO YPOBHSA, HO He 6oniee ueM 4y, 3apsAg 3aKOHUNTCA.

lMpumeyarue: MAI makxxe noddepxxusaem ynpasseHue om cmopoHHUX BMS no oOHomy unu 08ym cyxum KoHmakmam usau 4epe3 RS232 no omkpsimomy
npomokosy (M. omoesibHoe onucaHue Ha N0O00ePXKKY CMOpPOHHUX BMS).

BHMMAHVE! CoBmecTHana pa6ora MAIN, BMS (C) MUKPOAPT (B cnyyae ncnonb3oBaHus LiFePO, akkymynsaTopoB) U CTOPOHHUX CONTHEUYHbIX
KOHTpON/IEpOB 3anpelieHa, B BUAY HeBO3MOXXHOCTN OrpaHNYMTb TOK 3apAafa nocnepHero. MickniovyeHnem ABNAIOTCA TakKne CTOPOHHUE
CONIHEYHble KOHTpPOJI/Iepbl, KOTOpble AONYCKalT YyrnpassieHWe WAM ecin ecTb BO3MOXHOCTb MpepBaTb TOK 3apsfa KOHTpoanepa
AOMNOJIHNTENIbHbIM YCTPONCTBOM. B 3TOM cnyyae ynpaBnAaTb TakKMM KOHTPOJ/UIEPOM WUAM NpepbiBaTb €ro TOK MoXeT Tonbko mogenb MAI
DOMINATOR/TITANATOR. (4epe3 gononHutenbHoe pene, HO He HanpAMylo (B cyyae npepbiBaHUA TOKa) T.K. 3TN pene paccunTaHbl Ansa
paboTbl N0 NOCTOAHHOMY TOKY A0 16A 1 Nnpu HanpsXeHun go 24B).

Kpome Toro ans LiFePO4 akKkymynaTopoB 3apAg npu oTpuuaTeNbHbIX TeMnepaTtypax ocTaHaBnnBaetcA. N HanpsaxxeHue 6y¢depHoro 3apsaga
He CHKaeTcA yepes CyTKN Kak B cnyyvae KucnotHbix AKB.

KOHTPOJUIEPDBI 3APALA OT COJIHEYHbBIX BATAPEV MPPT K3C

MPPT (Maximum Power Point Tracking) — KOHTponnep ConHeuHbIx 6aTtapeil C NMOMCKOM TOYKW MAKCMMasbHOM MOLUHOCTW. Ha cerogHAWHUN AeHb O6bluHbIe
KOHTponnepbl (Tak Ha3biBaemble LLIVIM-KoHTponnepbl) COnNHeuHbIx 6aTapel yxoaat B uctopuio, T.K. KM MPPT KOHTpOnnepoB 3HaUNTENbHO BbILLE.

AHanorvnyHo BMS, MAT nopaepunBaeT ABa anroputMma — aia CToOpoHHMX MPPT conHeYHbIX KOHTPOIEpPOoB (1 BOObLLe NtoObIX CONHEYHbIX KOHTposnepoB) 1 ana MPPT
conHeuHblx KoHTponnepoB (C)mART (npoussoactea komnaHum OO0 «MUKPOAPT IMPO»), ¢ HazsaHmnem KOG, kotopbi cBA3aH ¢ MAT no wuHe I°C v ONTYMaNbHO C HUM
B3anmogencTayeT. Hekotopble mogenu K3C nopaepxmBatoT paboTy C BETporeHepaTopoM (MEHAETCA NPOLUMBKA B KOHTponnepe 1 gobasnaetca bnok N°2 ¢ TOH-mn).

Ona mogenn DOMINATOR (a Tak-e mopenu HYBRID ¢ Tpex-¢asHon onuuenn), rae ectb 6ydepursnpoBaHHbiii Bbixog 12C, MoxxHO nogkntountb o 15 MPPT Ho
pekomeHayeTcA He 6onee 10. 1A ocTanbHbIX MOAENEeN MOXXHO NoaKounTb A0 9- MPPT Ho pekomMeHayeTcA He 6onee 4-X.

AJITOPUTM PABOTbl MPPT KOHTPOJIJTIEPA K3C

Mpexae Bcero, OTMETUM, UTO BbiMycKaeTcst 3 MoandrKaumm KoHTponnepos KIC:

1. KSC DOMINATOR 200 B 100 Annn 250 B 60 A

2.K3CPRO 200B 60 A

3.K3C 100 B 20 A (3Ta MnagLwasa mofenb He MMeeT BO3MOXKHOCTb cBA3u ¢ MATT).

Heobxoanmo nogkntounte K3C k MATL. Ona storo y MAI (Bcex mopenen) ecTb pa3beM MOAKMIOYEHUA [OMONHUTENbHbIX
ycTponcTB (TenedoHHbi) RJ-12 cnepegun ¢ Hapgnucbto «Tak6/BMS/MPPT» (B cTapbix mogenax ¢ Hagnucbto «MODEM») n ana
mogenu MAI DOMINATOR/TITANATOR Takon e pa3bem C3agnm Kopryca, ¢ Hagnucbio «Tak6/BMS». K 3Tomy e paszbemy
nogkntoyaetca n BMS.
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Ona mopgenn MAI DOMINATOR/TITANATOR npepgnoututenbHen nogkniouatb K3C K pasbemMy c3aam Kopnyca, T.K. MOCNeHUN wuMeeT
6ydepur3npoBaHHbIN 1 ranbBaHUYECKN pa3BA3aHHbIA UMbpoBoM BXxoa/Bbixod. Kak O6bl10 yKa3aHHO Bbile, B 3TU pa3beMbl MOXHO MOAKIIOUNTL U AaTUMK
Temnepatypbl AKB. Ecnn ncnonbsyetca K3C, To pasbem yKe 3aHAT, HO B mogenu MAI DOMINATOR/TITANATOR paTtumk TemnepaTtypbl MO>KHO MNOACOEANHUTD
B pa3bem cnepeaun. Ho T.K. y K9C ecTb CBOM AaTumK TemnepaTtypbl, TO WTaTHbIA AaTunk oT MATT MOXXHO OCTaBUTb HenoaKNoueHHbIM. Boobe MAIT cobupaet
NHPOpPMaLMIO OT BCEX AATUMKOB TEMMEpPATypbl, KOTOpPble K HEMY MOAKJYEHbI, 3TO MOryT 6biTb BMS, K3C u wWTaTHbIN AaTuMK Y OPUEHTUPYETCA Ha
MaKCMManbHOe 3HaYeHue.

Y K3C, Takxe Kak y BMS, umeetca iBa ognHaKoBbix pazbemMa RJ-12 — «X1» n «X2», Bce K9C koTopble 6yayT nogkntoueHbl K MAT fonHbl 6bITb BEAOMbIMU, A5
3TOro HeobxoMmo B MeHto K3C ycTaHOBUTb COOTBETCTBYIOLWUIN pexnm cBaA3un ¢ MATI, a TakXKe NpaBuiIbHO YCTaHOBUTb aun-nepekntoyatenu Ha K3C. Ecnn K3C
6onblie ogHoro, To Heobxoaumo B MeHo KOC ycTaHOBUTb agpeca yCTponcTB, nogpobHee cm. onucaHme K K3C.

Ona coegnHeHna MAT n K3C HeobxoanMo coeamnHUTb o601 13 pasbemoBs RJ-12 («X1» unn «X2») Ha K3C ¢ pazbemom «Tak6/BMS» Ha MAT. lna coegnHeHusA
Heckonbkunx K2C ¢ MATT, no aHanorum ¢ BMS, ognH pasbem RJ-12 Ha K3C coepguHaem ¢ MATT, a gpyron co cnegytowmnm K3C n 1.4.

Ecnn ncnonbsyetca ewe n BMS, To K3C nogkntovaetca K nocnegHemy cBobogHomy pasbemy BMS unm Haobopot, BMS noaknioyaeTca K nocnegHemy
cBobogHoMy pasbemy KI3C.

YTt06bl 3apaboTtana cBa3b 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 cocTaBe ewe ncnonb3yetca n BMS (C)mART), panee
Heobxoanmo yctaHoBUTb «b/n3.feHep./BMS MPPT» -> «Kon-Boloakn.MPPT» — KonnuyecTBO NOAKIOUYEHHbIX NapannenbHbix MPPT.

Kaxabin n3 napannenbHbix MPPT gon»eH 6biTb MOAKMIOYEHHbBIM K pa3HbiM MacCiBaM CONTHEUHbIX MaHenen 1 Bce BMecTe K ogHoMy MaccuBy AKB.

lMpumeuarue. HayuHasa ¢ sepcuu npowusku KIC 4.1 Kaxoblli KOHMPOJIIep KOHMpPOUpyem memnepamypy moJsibKo c8oe20 0amyukd, NO3Momy 0amyuK
memMnepamypsi HEO6X00UMO NOOKAYAamMe K AKb om Kax0020 napannensHoz2o K3C.

Mpu pa6ote MAIN coBmecTHo ¢ KIC (oHMn coeanHeHbl Kabenem ana ceasn no 1°C):

1. MAT Kak Begywmin ynpasnaeT pexumamm pabotsl MPPT n noactaBnaeT HanpaXeHUA OKOHYaHMA 3apAga, bypepHble HAMPAXKEHUA U TOKKU, KOTopble
yctaHosneHbl B MAT.

2. MAT cobupaeT nHdpopmauuio o Tokax Bcex KIC 1 B pexnme 3apaga orpaHMUnBaeT (Unm gaxe o6HynaeT) COOCTBEHHbIV TOK 3apAfaa, eC/iv eCTb TOK 3apAaa
ot K3C.

3. B 9KO pexunmax MATT paeT KomaHay Ha n3meHeHue Toka oT KIC B 3aBUCMMOCTM OT NOAKIIIOYEHHOM Harpy3kn. Kpome Toro, obecneumBaeTt HYHbI peXnm
paboTtbl KIC B cootBeTCTBUM € KO pexnmamum.

ff} BHMMAHWE! Korga K3C Begombin, HekoTopble napameTpbl noagmeHsoTca segywmm MAT (unn segywum K3C). Ho B cnyyae notepm ¢BA3u 1 npm
HEKOTOPbIX APYrMX YCNOBUAX BEAOMbI BOCCTaHaBMBAET CBOM NapamMeTpbl, No3ToMy Bce HacTponkm K3C (tun AKB, HanpaxxeHua AKB, Toku 3apaga n
T.A.) y Bcex napannenbHbix KIC gonxHbl 6biTb BblCTaBI€Hbl O4MHAKOBO, HEOOXOAMMO He MonaratbCA Ha YCTaHOBKW BeAyLLero.



N’PO30BAA 3ALLINTA

Bo Bpems rpo3bl, ecnv MonHMA yaaput 6nm3ko (Hanpumep, B 100 M OT 3n1eKTPoNpoBOAKN), U, ecnu K Bbixogy MAIT nogkntoyeHbl
ANVHHbIe NPOBOAA, HaNpumMep, NPoBoAKa BCEro 4OMa, TO B 3TUX NPOBOAAX BO3HUKHET BbICOKOBOJIbTHAA HaBoAKa. OHa MoxeT
NpuBecTM K Nopye yCTPONCTB, NPUYEM, faxe ecnyu uHBepTtop BblKntoueH (npu ycnosumn, uto K ero Bbixogy NpucoeanHeHbl
ANVIHHbIE NPOBOAA).

KoHeuHo, Tak 611M3KO MOMIHMA NonajaeT BeCbMa pPeaKko, Hanpumep, pa3 B 2 — 4 roga (HO MHOroe 3aBUCUT OT KOHKPETHOrO
mMecTa). YToObl NCKNOUNTb NOAO6HbIE CUTYaLMK, MPeanaraloTca K Npoaake crieymanbHble YCTPONCTBA rpo3o3awymTbl (Y3UI -
YCTPOWCTBO 3alUTbl OT MMMY/IbCHbIX MepeHanpPAXeHUN, HaBOAOK OT MOJIHMM - CM. 3J1. MarasuH canta www.invertor.ru),
KOTOpble YCTaHaBANBAIKOTCA B SNeKTpoLUunTe.

B cnyuae, ecnuv anekTpryecTBa HeT BOOOLLE, U HET CAENMAHHOMO MO BCEM NPaBUIaM 3a3eMSIEHUSA, MOXKHO B3ATb MeTa/lINYeCKNin
WTbipb (Hanpumep, OLUUHKOBaHHYylo Tpyby AvameTpom 3/4’, anuHon 2Mm), 3abutb ero B 3emnio Ha mybuny 1,5 - 1,8m n
MPVBMHTUTL K HEMY [1Ba MPOBOAA CeUYeHneM He MeHee 1,5 MM, ApYrMM KOHLaMK COeAMHEHHbIe ¢ koHTakTamm MAI (c
KOHTAKTOM «3eMJ1f1» U C KOHTAKTOM BXO[ HYNA (BXO4 HeMTpanu), T.e. Aenaetca 3azemneHue v 3aHyneHve MATI).

Tonbko MpW HaNMuUUWM 3a3eMNEHMA U 3aHYNEeHWA, 3aluTa OT BbICOKOBOJIbTHLIX HABOAOK, BbI3BaHHbIX MONHUAMM, Oypet
paboTaTb. He nomeluaet Takxke 1 Y3M (YCTPONCTBO 3amTbl MHOFOGYHKLMOHANbHOE, CTaBuUTb nocse Y3UI).

3a3emneHune n 3aHyneHne nHeeptopa MAI cywecTBEHHO YMEHbBLUUT PUCK €ro NopYK M3-3a rpo3bl, @ TakXKe BKIIIOYEHHOMO B
LOMALLHIO CeTb 3N1eKTPOo0bopyfoBaHMA.

Ecnu cnctema octaBnaetca 6e3 paboTbl Hafonro (Hanpumep, cesoHHaA paboTta Ha gaue), To nocne 3apaga AKB, nyuwe
NONIHOCTbIO oTKtoUnTb MATT oT «+» AKB, a Tak»ke OT NPOBOAKM B AOMe (BO 136exaHne HaBOAOK Ha A/IMHHbIe nposoga 220/230
B B mome OT 6nn13KO yaapuBLLE MOJSTHAW, KOTOPble MOTYT NprBeCTM K nopye 1 BblKntoueHHoro MAT, HO NOAKMIOYEHHOTO K
3TUM NPOBOAAM).

OUbTPbI

OunbTp-yanuHuTenb, Hanpumep, Sven Platinum Pro (nHpgekc Pro oObluHO yKasbiBaeT Ha TO, UTO B
cocTaBe GpunbTpa UCNONb3yeTCA KaTyLlKa MHAYKTUBHOCTM) peKkoMeHayeTcA cTaBuTb nocne MAT, ecnn
NCMOMb3YKTCA HArpy3kM TUMa HACOCOB, XOSIOAWSIbHWUKOB, 3SNEKTPOUHCTPYMeHTa (6onrapku,
TpUMMepbl) 1 T.4. TakKe 3TOT GUNbTP peKomeHAYyeTCA CTaBUTb Ha BXOAE MHBEPTOPA, EC/IN B KauecTse
BHELUHEN CeTU UCMonb3yeTca 6eH3oreHepaTop WM CETb B BalUEM PErMOHe MIOXOro KayecTsa.
MopobHble GbITOBbIE PUNBLTPLI-YAIMHUTENM, PAcCUYMTaHbl Ha Harpy3ky He 6onee 2kBT. Ecnm y Bac
Harpy3ka NpeBblLIAET 3TO 3HAYEHKEe, TO MOXHO Pa3fenuTb Harpy3Ky Ha HECKONbKO GpUALTPOB 1K
nprobpect B Cneunann3MpoBaHHbIX MarasvHax YCTPOWCTBO 3aluTbl Nog Ha3BaHuem QOunbTpbl
nogasnenuna IMI (anekTpomarHuTHbIx nomex). Hanpumep, DL-50D3 ceTeBol ¢unbTp nogaBneHusA
OMI1 (cm. 3n. mara3uH canta www.invertor.ru). laHHble GunbTpbl HET HEOOXOANMOCTY YCTaHABNMBATb,
B C/lyyae eC/n 3aKasbiBanu JOYCTaHOBKY GUbTpa Hallero Npon3BoAcCcTBa B MUHBEPTOP.
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OBECMEYEHUE BECNEPEBOVHOIO NUTAHUA OTOMUTENIbHOIO KOT/IA

CyLwecTByIOT pa3fiMyHble KOHCTPYKLMKN KOTNOB. HekoTopble, Hanpumep, ¢ atmochepHol ropenkon. Kpome npasunbHOro npucoeanHeHna easbl Kotna K dpase
CeTV N HEWTPANU K HEWTpane CeTn, OHN TPebytoT AnA cBoer paboTbl 0653aTeNbHOIO COXPAHEHNA COEAVNHEHUNA C HENTPANbIO CETU 1 NPY aBTOHOMHOW paboTe oT
MATI. MNpwn 3Tom penaTb Takoe coeAuHeHWe OTAeNbHbIM NpoBoaoM, «B obxom» MAI, 3AMPELWAETCA. Ecnn MAI manomowHon mogundukaummn (oo 2 KBt
BK/IOUMTENBHO) M OH He MMeeT C3afu Pa3BOAOYHON KOpobKM, bbiBaeT Heobxoaumo, nepeBepHyTb Ha 180 rpap. wTencenb B CeTeBOW po3eTke (y LHypa
nogkntoyeHna MAT k cetn 220/230B) n/nnu cOOTBETCTBEHHO y Camoro KoTa. [leno B Tom, YTo nepekntoyaowunn snemeHT BHyTpu MATT pa3pbiBaeT ogvH ceTeBom
nposofa 13 AByx. Hago noaknounTb WTencenb BXOAHOMO LWHYpa TaK, YTobbl pa3pbiBanach Lenb MMeHHO $a30BoOro nposopa. Torga coegnHeHne ¢ NPOBOAOM
HeMTpanu ceT OCTaHeTCA 1 B TOM Cilyyae, Korga B ceTu yaet oTcyTcTBoBaThb 220/230B.

[na npoBepKkM HeOOXOAMMO OTCOEAUHUTb TONbKO $a30BbIi MPOBOA, YTO MOXHO cAenatb, BblKniouvs ero 3awmTHbiM aBTOMaTOM. Haiit HyneBow (He
pa3pbIBaloLWMINCA, CKBO3HOW) Nposod HenTpanu B MAIT MOXXHO 1 TeCTepOoM, MPO3BOHUB KOHTaKTbl MEXKY €ro BXOAHbIM LUTencenem 1 BbIxogHown posetkon (MAT1
HW K CETW, HN K aKKyMyNATOpaMm, Npu 3TOM He MOAKIYaTb) AN NOAKIYMTb NO HAAMUCAM, eC/i TakoBble UMETCA . IMEHHO 3TOT KOHTAKT 1 JOSKeH ObITb
NOAKNIOUEH K Hynto ceTn. CKBO3HbIM TaK e ABNAETCA NMPOBOJ 3alUTHOrO 3a3eMiieHnNA (TPETU, OTKPbITbIN KOHTAKT po3eTku). BHyTpyu MAI oH He nmeet
coegnHeHui. Ero nogkntoueHre He ABNAeTCA 00A3aTeNbHbIM - BCE 3aBUCUT OT KOHKPETHOIO KOT/a.

Ana npaBunbHom pa6otbl MAIT ¢ KOTIOM HEOOXOAMMO NPOBEPUTD:

YeTKoe coenHEHMe - HeNTPanb K HenTpanu, ¢asa K dase.

MHoruve Kotnbl TpebyloT Hepa3pbiBHOCTM COeAMHEHMA C HEWTPaNbio CeTU 1 Npu nepexode Ha paboty or MATI. OTcioga cnegyeTt, YTo NpY NpoBepKe
pabotocnocobHocTn Kotna oT MAI - 3anpelleHO BblAEPriBaTbh CETEBOW Kabenb MHBepTOpa OT ceTu. MpoBepsaTb Heobxopammo, oTtkntodasa TOJIbKO oauH

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

HeKOTOpre KOTJ1bl Tpe6yIOT noagKNo4YeHnA 3eMinn.

[MpaBunbHO HE lNpaBunesHoO
1 1 M il § s IR sy = 58 oy el J——dasa
izl Hors - Hons
3emnsa i Sewna 3emna
Bxoa| | Bxoa | |
MAI Koten MAT Koten
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PABOTA MAIN C CETEBbIMU NHBEPTOPAMW

OcHoBHOM
mMaccuB
CONHEYHbIX
napenon CeTeBoii
NuBepTop
MAR SINE PRO WHBEPTOP
HYBRID/DOMINATOR/
TITANATOR
CETb Bbixoa 220B
220 B _'[ Bxon 2208
! KoHTponnep : _
I conHeynbIn
| Sq—— .r [ —
Hepesepsupyemas —'I'_' Pe3epB;;yemaﬂ
AKKYMYNATO
Harpyska ymy P Harpyska

OnuyuoHanbHas HebonbLias
CONHeYHas naHenb, Ans
noAasapsaa v BOCCTaHOBMNEHUSA
aKKyMYNsiTOPOB

OCOBEHHOCTU MNOAKJTIIOYEHMA N HAYANA
PABOTbI C CETEBbIM UHBEPTOPOM.

Ins KoppeTKHOW paboTbl C CEeTEBbIM MHBEPTOPOM
BaM HeobxoauMmo BKuUMTb onuuio «CeTeBom
nHBepTop 52My:»

- B MEHI0 «DHeprodKOoHOM - Pexxumbil IKO»

nnn

- «YnpaB. CereBbim HBepTOpOM 52Iy» B MOHWU-
Tope (MAPGui_.exe).

A Takxxe BblOpaTb OAMH U3 ABYX MOAXOAALLMX BaM
SKO pexnmos.

BHUMAHMUE!!! He ponyckaetca nopkniouyeHve
HanpaAmMylo CeTeBOro MHBEpPTOpa KOTOPbIN He
obnapaer ¢yHKUMeN NNAaBHOrO YMEeHbLUEeHMNSA
BbIpaboTKN 3Heprun, Npy N1aBHOM U3MEHEHUN
4acToTbl.

MpumeyaHue. Bo3moxxHOCMb NOOKOYeHUs ceme-
8bIX UHBEPMOPOB, He UMEWUX pe2ysuposKy no
yacmome, MOXHO peadsiu308ame Nymem UcCnoJs1b30-
80HUA 8CMPOEHHbLIX 00NOJIHUMEJIbHbLIX pesie, 00HO
U3 KOMOpbIX MOXHO 3aNpo2pamMmMupo8ame Ha u3su-
yeckoe OMKJ/IOYeHUe cemeso20 UHBepmopd hpu
npesbiweHuu HanpsaxeHua Ha AKb ebiwe donycmu-
MO20.

CeTeBOM MHBEPTOP AOMKEH MMETb BO3MOXKHOCTb
OrpaHMYeHnA TOKa NPU N3MEHEHNWN YacTOoTbl 220B
ot 50y go 52l Kak npaBuno, Takon onuuern obna-
[Al0T BCE COBPEMEHHble ceTeBble MHBepTOopbI. [1pun
OTCYTCTBUM TaKOW OMUMN B peXmnme reHepaumm
MOXeT BO3HUKHYTb puUCK nepe3apaga AKb (gaxe
eCc/iM UCMOonb3yeTcA MOAKayka, HO nponana ceTb
2208).
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OBLUMW MPUHLIN PABOTbl UHBEPTOPA MAIN C CETEBbIM MIHBEPTOPOM.

B cnyuae nogknioueHna ceTeBoro nHBepTopa Ha Bbixod MAT, nocnegHunii 6yaet ABNATHCA ONMOPHbBIM MCTOUHMKOM Hanps»KeHNA Aa CETeBOro MHBEPTOPa B TOM UnCe
npv nponagaHum cetn 220 B.

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

Ecnn MAT otkntodeH ot cet 220B nnun oHa BpeMeHHO Nponana, a Takxke korga MATT HaxoguTca B pexkume NpUHYAUTENbHOW reHepaLumm, TO NP HANMYUN U3MULLKOB
SHepruv OT CONHEYHbIX NaHene (T.e. eCN MOLLHOCTb OT NaHenen NpeBbiLaeT Harpy3ky), MAI 6yaet HanpasnaTb ux B AKB, 3apskas ero.

Korga akkyMynaTopbl OKaXKyTCA MOTHOCTbIO 3aPSXKEHHBIMM U HanpskeHne npeBbicuT 6ydepHoe (B 3aBUCUMOCTU OT cTagum paboTtbl anroputma) MATT HauHeT
yNpaBnATb YaCTOTOM A1 CHXKEHUA BbIPabOOTKM SHEPrv CETEBLIM MHBEPTOPOM.

B cooTBETCTBMM C 3aN0KEHHBIMM B CETEBOW MHBEPTOP BO3MOXHOCTAMM, 3TO AOCTUIAETCA U3MEHEHNEM YacTOTbl BbIXOQHOIO HanpsxeHuA 2208 8 MAI ot 50y go 52
Iy ( nocnepytowem Bo3spatom K 50 Iy, korga HanpsxkeHue Ha AKDB cHoBa ynagér).
Tak>ke M3MEHEHME YaCTOTbl MOXKET MPONCXOAUTD, eCNV TOK 3apsAaa B AKB OyaeT npeBbiwaTb 4ONYCTUMBIN UV MO NEPErpeBy CUTOBLIX S/1IEMEHTOB.

Ana mopenu TITANATOR MOXXHO HaCTPOUTb ero fOMOSHUTENbHbIE pene Ha PaboTy No N30bITKY.

KaK ToNbKO BO3HMKAET yCNI0BME (T.e. KOraa akKyMynAaTOPbI MOMHOCTBIO 3apAXKeHbl), MPY KOTOPOM HaZlo OrpaHUYNTb BblPabOoTKY CETEBOIO MHBEPTOPA Ny TeM M3MEHEHUSA
yacToTbl, byayT nocnefoBaTeNbHO cpabaTbiBaTb JOMONHUTENBHBIE pene (Yepes 3aeprKKy). PaboTa no n36bITKy NCNonb3yeTca, YToObl MOAKMOUNTL AOMOMHUTENbHYIO
Harpy3Ky (Hanprmep, TeHbl ANA HarpeBa BOAbl) U PacxXofoBaTb N30bITKM MEKTPUYECTBa OT CETEBOro MHBEPTOPA.

Pa6oma c cemoio 2208.

Mpn nogkntoueHHon cetn 220B ceTeBOM MHBEPTOP MCMONb3yeT Kak onopy ceTb 220B 1 BCe M3NNWKKM (T.e. KOrga MOLWHOCTb OT NMaHenel NpeBblllaeT HarpysKy)
Hanpas/iAEeT B «NPoAaxy» B ceTb 220B.

Ecnu «<npogaxy» Heo6xoaMMo 3anpeTrTb, HaNPUMEP, Balll CYETUMK HE MOAAEPKMBAET TAKOWN PEXIMM U STO BaM HEBbLIFOAHO, @ TaKXKe eC/IN HET COOTBETCTBYIOLLErO
pa3peLLeHns, To HEOOXOANMO BbIOPaTb CETEBOI MHBEPTOP C GyHKLMEN 3anpeTa Npofaxm B ceTb 220B. Takne mogenu, Kak NpaBusio, OCHALLAKTCA JOMONHUTENbHbIM
[LATUMKOM TOKa, MO KOTOPOMY PErMCTPUPYIOTCA OTpULATENbHbIN TOK B CeTb 220B 1 naet orpaHnyeHne BbipabaTbiBaeMOro Toka. B Takom ciyyae, Kak ToNbKO SHeprum
OT CETEBOrO VMHBEPTOPA He XBaTaeT, M OT ceT 220B HaumHaeT nuaty ToK B Harpysky, MAI HaunHaeT nopgkauky, otompana sHepruto ot AKB. 3To npoucxoaut B
cootBeTcTBUM € DKO-anropnutmom, 4tobbl MUHMK3NPOBAaTL NOoTpebneHne ot cet 220B. A Npu BO3HMKHOBEHWM OTprLaTeNbHbIX TOKOB MATT yTUAn3npyeT NULLHIOW
3Hepruio OT CEeTEBOro MHBEPTOPA, BKIIOYaA 3apAa.

AHanornyHo npuHyauTenbHon reHepauun ansa mogenu MAT TITANATOR MOXHO HaCTpOUTb AOMONHUTENbHbIE pesie Ha PpaboTy MO M30bITKY.

Kak TonbKo BO3HUKAET YCI0BME, MPU KOTOPOM Haflo OrPaHMYMTb BblpPaboTKY (T.e. ngeT oTpuLuaTenbHbIN TOK B ceTb 220B npr MakcmanbHOM TOKe 3apaga), TO B 3TOM
Cnyyae yepes 3agepKKy byayT nocnefoBatesibHO cpabaTbiBaTb AOMONHUTENbHbIE pene. PaboTta No n3bbITKy NCNOMb3yeTcs, YTOObl MOAKUUTD AOMOMHUTENBHYHO
HarpysKy (Hanprmep, TEHbl AN HarpeBa BOAbl) M PacxofoBaTb N30bITKM SNEKTPUYECTBA OT CETEBOrO MHBEPTOPA.

Hao6opoT, kak ToNbKO TOK OT ceTh 2208 CTAaHOBMUTCA MONOXKUTENBHBIM, TO JOMONHATENbHBIE Pefe HauUHYT NMOC/IeA0BaATENIbHO OTKIOYATb JOMONHUTENBbHYIO Harpy3Ky
(uepes 3ageprKKy).

OMUCAHUE AJITOPUTMA PEXUMOB PABOTbI MAIN C CETEBbIM MHBEPTOPOM.

Pa6ota nHeeptopoB MATI ¢ ceTeBbIMM MHBEPTOPaAMM, Kak 1 C CONTHEUYHbIMI KOHTposnepamu ¢ MPPT anroputmom (B TOM Umcrie ConHeYHbIn KoHTponnep K3C), umeet

ABa cTaHaapTHbIX DKO pexuma:
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1) Pexxum nogkauku.

ITOT peXxrM MOXKHO MCMOMNb30BaTb eC/IN AOMYCKaeTcA npogaxa B ceTb 220B UM B CETEBOM MHBEPTOPE NPEAYCMOTPEH PeXUM BOKMPOBKN NPoaan (06bIYHO,
NoCpenCTBOM AOMOHUTENBHOIO AiaTuMKa TOKa KOTOPbI MOACOeAVHAETCA Ha $asy ceTeBOro nposofa 220B).

B aTom cnyuae, Kak Tonbko MATT pernctppyeT MUHMMANbHbIN TOK NPoAau, (OTpuuaTenbHbIN TOK ceTi 220B) TO Cpa3y nepexoguT B pexxknm bydepHoro 3apaga. Kak
TOMNbKO TOK CTAHET MONIOXKMUTENbHbIM (T.€. CETEBOMY MHBEPTOPY He XBaTaeT MOLLHOCTM ANA NePeKPbITUA Harpy3Kun) HauMHaeTCA NoAKayKa CTaHOAPTHBIM anropuUTMOM
AnA cTopoHHUX MPPT.

Ho ecnu, Hanpumep, npu anutenbHOM NacMypHo noroge HanpskeHne AKB He nogH1manocs Bbiwe Ubyd To uepes 3 aHA 3anycKaeTca peximM 3apaga OT CeTeBUKaA.
T.e. 3apag 6yaet NpoVCXoanTb, Koraa XBaTaeT SHEPTN CONTHEYHbIX NaHenen (He NoTpebnasa ot cetn 220B) NpY STOM He OCYLLeCTBNAA MOAKAYKyY. 3apAag OyaeT natm oo
MaKCVMaJIbHOTO HanpAXeHVA KOHLA 3apaaa. Ho Kak TonbKo HanpsaxeHve nogHumeTca Bbiwe Ubyd 1 Harpy3ka NpeBbICUT TOK OT CETEBOTO MHBEPTOpa (T.e. ¢ ceTn 220
B nongeT nonoxutenbHbIN TOK B HArpy3Ky) anroputM NePeraeT Ha CTaHAAPTHYO paboTy ¢ nogkaykon. Ecnv HanpskeHne byaet Hke UByd 1 npu STOM sHEpPrn He
6ynet xBataTb 4S9 3apAja 1 Harpy3Km To Ha Tabno OyaeT BbIBOAUTCA HAANWCh «*KAem BHELLHEro 3apAagay.

Ecnn B TeueHnun gBYyx Hegenb HanpaxeHne Ha AKb He NoAHMManocCh Bbille HaNPAXeHNA KoHLa 3apAaga To MAI nongeTt Ha cTaHAapTHbIV peXknm 3apAaga oT ceTn 220B.

2) PeXXum npuHyaAnTeNbHON reHepayun.

ITOT peXxmm yaobHO NCNob30BaTh AJ1A CETEBbIX MHBEPTOPOB HE MMEOLLKMX 3anpeT Ha NPOAAXKY, @ NPY 3TOM B CETb NPOAABATb HEXeNaTeNbHO.

B stom cnyyae MAI cnepyet ctaHOapTHOMY anropuTMy NPUHYAUTENIbHOW reHepaumy 1 HenocpeacTBEHHO B reHepauun aBTomatndeckmn nopgsapsaxaer AKb ot
ceTeBOro MHBepTopa. Ecnm npm stom HanpsxeHue npesbiwaeT nopor Uch AKB yacToTa reHepaummn HauUMHAET pPacTy OrpaHNYMBan TOK OT CETEBOrO MHBEPTOpa Y
BbIKJIKOYasA ero NofHoCTbio Npwu 52w, Mpw 3tom nopor Uch cootBeTCTBYET OAHOMY 13 PEXMMOB 3apsAaa i,v,B,b (umknnuecknin, nosapag v Asa suaa bydepHoro 3apaga)
KOTOPbI MOXXHO NoCMOTPeTb B MoHuTOpe «Pexinm Gride». 9To cTaHAapTHbIe pexXrMbl Kak eciv Obl 6binia BblbpaHa pabota ¢ MPPT.

Ecnm ToKa 3apaga He xBaTaeT 1 HaobopoT AKB paspskaloTca nof HarpysKkon To, B COOTBETCTBUM C aJITOPUTMOM NPUHYAUTENIbHOW reHepaLy, Npy JOCTVKEHNN
nopora Uako yepe3s 2 mnHyTbl MAI nepekntountca Ha ceTb 220B 1 HauHeT 3apAg,.

Toxe npounszonget ecnu HanpskeHne AKB He nogHMmanoco Bblwwe Ubyd B TeueHn 3-x AHe.

Mpw 3TOM 3apAag 6yaeT paboTaTb NPAKTUYECKM aHANIOTMYHO PEXIMMY MOAKAYKN:

3anycKaeTca pexnm 3apaga oT ceTeBuKa. T.e. 3apAg OyaeT NponcxoamTb, KOrga XBaTaeT SHEPTUM CONTHEYHbIX MaHenen (He notpebnasa ot cetn 2208) Npy 3TOM He
OCYLLeCTBNAA NoAKauky. 3apag Oyaer naTM 4O MaKCMMAaNbHOMO HaNPsKeHUA KOHUA 3apaga. Ho Kak TonbKo HanpsxeHue nogHumetca Bbiwe Ubyd 1 Harpyska
NPEeBbICUT TOK OT CETEBOrO MHBEPTOpaA (T.e. ¢ ceTn 220B nongeT NONOKUTENbHBIA TOK B Harpy3Ky) anropuTM C 3afiepXKKOM B 2 MUHYTbI Nepenaet Ha CTaHOAPTHYIO
paboTy NpuUHyauTENbHOM reHepaumn. Ecnn HanpspkeHve 6ypeT Huke UByd n npu 3Tom sHeprm He OyaeTt xBaTaTb 419 3apAda U Harpy3ku To Ha Tabno Gypet
BbIBOAMTCA HAANNCb «*KAeM BHELLHero 3apsagan.

Ecnn B TeueHnun gBYx Hegenb HanpaxeHne Ha AKb He NoAHMMAanocCh Bbille HaNPAXeHNA KoHLaA 3apada To MAT nongeTt Ha cTaHOapTHbIV peXkM 3apsaga ot cetr 220B.

OBHOBJIEHME BHYTPEHHEIO NO

PekomeHayem BaM perynapHO NpoBepATb Hanmume nocneaHux sepcumiin BHyTpeHHero MO MAT (npowrBok) Ha cainTe http://www.invertor.ru B pasgene Texnogaepika
-> MPOLWMBKNA 1 nacnopTa. [Mpu HanMumMm HOBOW BEPCUN PEKOMEHAYEM BaM €€ YCTaHOBMUTb. VIHCTPYKUMA MO OOHOBMEHMIO MPOLUMBKMA HaXOAUTCA B apXMBe C
nporpammoi o6HoBneHuA MO.

Ina npamoro nogkntoveHna mnagwmx mogenen MAI (mnagwwme mogenv MAT moryT He nmeTb Bxofa USB) K KoMmnbloTepy pekoMeHayeMm 1CMNonb30BaTb NePexofHUK
USB-RS232. MowHble mogenu MATT, a Takxke ntobble mogeny MAIN DOMINATOR/TITANATOR, nMetoT BCTPOEHHbIN rasibBaHUYeCK pa3Ba3aHHbIn USB.

Ana 6bicTpon paboTbl USB (HET HEO6X0AMMOCTM B HOBbIX MOAENAX) B HacTporikax Aparneepa USB B «ancnetuep yctponcts» -> «Moptbl (COM u LPT)» -> «USB Serial
Port» -> «[apameTpbl NOpTa» -> «AOMOSIHUTENBHO. . .» HEOOXOAUMO YCTaHOBMUTL B pazaene «Bpemsa oxuaaHusa (Mc)» BMmecTo 16 3HaueHue 1.

BHV/IMAHWE! Mpwn o6HoBNeHUM NpoLwnBKM cnegyeT oTKnounTb nHBepTop MATI ot Bcero kpome AKB 1 komnbioTepa.
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AOMONIHUTENbHbIE YCTPONCTBA

CTabunmsaTopbl CETEBOro HaNPsXXeHUs NMOBbILLEHHOrO ObICTPOAENCTBUA M TOYHOCTI.
Ecnn B Balem pernoHe ceteBoe HanpsKeHWe 4acto ObiBaeT Bbile UK HUXKe HOopMbl (220/230B +-10%) - gna HapgéxHol paboTbl NoTpebutenen Becbma
XenatenbHO MCMonb3oBaTb CTabunusatop HanpsxkeHuAa 220/230B. Bbinyckatotca cTabunmsatopbl nepemMeHHoro HanpskeHuAa 220/230B noBbiweHHOro
obicTpoaencTauns n TouHoctn CH «<SHEPTNA» (mowHocTamum ot 3,0 ao 12 KBT). [lnana3oH BXoAHbIX HanpsXKeHui Npu TOUHOCTU + 4% - 140-260B.

[vana3oH BXOAHbIX HanpsXeHur (Npu TOYHOCTU +
10%) - 130-275 B. lNoporu BXOQHOro Hanps»KeHus, Npu
BbIXOZe 3a KOTopble CTabunmzaTop aBTOMaTMYECKU
oTkntoyaetca 120-280B. MogpobHee cm. B MHTEPHET Ha
cante www.stabilizator.ru

LLIkad co cteknsaHHOM aBepbio 19 ANMOB (BblCOTa MO
3aKasy [o 2,25 m);

ConHeuHble KoHTponnepbl cepun KI3C, CAIl
«OHEPIMNA» (cuctembl aBTO3anycka reHepatopa AnA
paboTtbl coBmecTHO ¢ MAT);

eHepaTopbl 06bIYHOrO NPE06PaA30BAHUS
N HBEPTOpPHbIE, AopaboTaHHble Ana pabotbl ¢ CATlT;

ConHeuHble NaHenu (baTtapeun, mogynu)
1 BETPOreHepaTopbl.

MUKpPOapT.pd
microart.ru

A 0
SHEPTUA

invertor.ru
stabilizator.ru
vetrogenerator.ru
mppt.pro
nut-microart.ru
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OLWNBKWN, HEUCITPABHOCTU U NPEAYNPEXAEHUA

HuxHAas ctpoka KK Bo Bpems neperpy3ok 1 npobnem MOXeT BblaBaTb CriefyroLyne coobLieHuns:

BbiweHomuHana CHayana MmMraeT MOLLHOCTb HAarpy3KM U NAET NPAMOM OTcHeT BpeMeHM, Yepe3d 20 MUH paboTbl B perkmnme Bblille
HOMWHANbHOM Harpysku cpabaTbiBaeT BblKnioueHue reHepaummn Ha 20 MMH gnsa oxnaxaeHua npubopa. Ecam B
npouecce MNpPeBbllLUEHN HOMUHANbHON MOLLHOCTM, OHAa YMEHbLUUTCA HUXKE HOMWHanNa, NohaeT obpaTHbI OTCYET,
CHOBA YBENNYUTCA - NONAET NPAMOI OTCYET U T.A4.

MonH Paspag HanpsskeHne Ha AKB onyctunoch Huke 11B/228/448 (3aBoackoe). Muraet B TedeHumn 60 cek, n oTobpaxkaeT
06paTHbIN oTcUeT, nocse Yero BblKatouaet reHepaumio 220/230B 1 nepexoamT B pEXXUM OXKMAaHUA.

Paspaa, KoemUU Mpubop KAET NOABNEHUS HaNpsAKeHMAa Ha akkymynstope paBHoe UU, nocne 4yero paboTta Bo306HOBUTCS.
HanpsykeHne Ha AKB MOMXeT NOBbICUTbCA 3a CYeT BHEWHel 3apsaku (Hanpumep, OT COSHEYHOM 6GaTtapew,
BeTporeHepaTopa M T.N.) WAM, €CAM MosBMAACb CeTb Ha Bxoge (nogKkntoumnacs OeH3MHOBLIA reHepaTop), TO
BK/TtounTtca pexmnm 3apaga.

Meperpyska Bo3HMKaeT Npu NpesbllleHUM TOKa Harpy3KM B pexmMme reHepaLmnm, ecim MoLLLHOCTb NoTpebieHMaA npesbillaeT
110%, a B perkume TpaHcaaumm cetn 130%, oT MaKcMMasibHOM MOLLHOCTU. HaumMHaeTca obpaTHblii oTcyeT paboTbl Ha
MNeperpy3skaloCetn neperpyske - 9 cek, Nocse Yero reHepaums UaM TPAHCAAUMA CeTU NPeKpaTMTCca. Ecanm molHOCTb noTpebieHns elle

6onbwe M npesbiwaer 150% oT makcMmanbHoh mowHoct MATM-a Bo BpemAa reHepauuun uamn 160% Bo Bpems
TPAHCAALMM CETU, TO FEeHepauns WUAN TPAHCAALMA NpPeKpaTuTca cpasy. [ocne atoro noAsutca obpaTHbI OTcyeT
BPEMEHW MepepbiBa Mexay neperpyskamu -7 cek. byayt npomsseseHbl 6 NOMbITOK, UX KOAMYECTBO OTOBparkaeTca
MUraHmem B cMmBosie Homep 3. Ecim neperpysku ycTpaHeHbl, To Yepe3 10 MMH KONIMYECTBO MOMbITOK OOHYAUTCA,
MHaYye CM. CNeayHOLWLUIA NYHKT.

BblKnneperpysAKb MNMocne 6-Tn neperpysok noapag, Bo spemsa reHepaunm, MAI oTKaovaeT reHepaumio. Npu NoABAEHMN CETU Ha
BXO/ZE TPAHC/IMPYET ee Ha BbIXOZ, 3, TAKYKE, MOXKET BK/IOUUTLCA PEXMM 3apasa. BoMTV B HOPMasbHbINA PEKUM MOXKHO, HaXKaB
OJIMHHO KHonKy "CtapT", HO NpeaBapuTebHO HEOHBXOAMMO YCTPAHUTbL NPOBAEMbI C HArpy3KoiA.

BeHTunaTop He paboTaeT BeHTUNATOP. TaKKe BbIBOAMTCA €ro HOMEP U/UAK NX KONMYECTBO. 3anuiuuTte - 3ta nHbopmaumsa
Heobxoamma ana cny*bol cepsuca.

[o 3apaga Ob6paTHbIN oTcyeT BpemeHu Ao BK/lioueHuns 3apaaa.

NMpomCeTbHaBbixoae Bo3morKHO, «3anmnio» Pene BHyTpu npubopa, AMb60 Ha BbixogHyto po3eTky MAIM mam Ha knemmy «dasa
BbIXOA» B KNEMMHOM KOpPOOKe nofanu BHELHee HanpsyKeHue OT MPOMbIWNEeHHOM ceTu. Bo BTopom cnyyae 3Ta
OLNBKa MOXKET U He NOABMUTLCA, T.K. NPUOOP MOKET BbIATU U3 CTPOS.

>PmaxbeH3oleHep Harpyska npeBblllaeT MOWHOCTb 6GeH3oreHepatopa MAM CeTU, HO MeHblie molHoct MAI. UHBepTop
>Pmax Cetn 220 nepewen Ha reHepaLMilo U OTKAKOYMA HarpysKy OoT GeH3oreHepatopa. Ecam Harpyska ymeHbluMTcA M ByaeT Huke
MowHocTK 6eH3oreHepaTopa, To MAT cHOBa NOAKAOUNUT Harpysky K 6eH3oreHepaTopy.




MeperpesOcTbiBaeM

CpaboTanu gaTuMkmn TemnepaTtypbl - reHepaLms/3apsag NPUoCTaHaBIMBAETCA, MOKa TeMnepaTypa He NpUAeT B HOPMyY
Mo3KeT BO3HMKaTb MPUW HELLTATHbIX onepaumax, Hanpumep, ecim He paboTaloT BEHTUAATOPbI UAK NPK BObLIMX TOKaX
3apaja.

Pexxnm3apanaBblKn

MonbITKa 3anycka pexuma 3apsagaa (Hanpumep, KHonkoi 3APALA) npu BK/lioueHHoM onumm TonbkoTpaHcasL, B
MEHI0.

MpuHyantleHepdKO HecmoTpa Ha Hanuume cetn mgetT reHepauma ot AKB, T.K. BbicTaBneH oguH u3 pexxknmos KO B pasgene
«YnpasneHue CeTtbto B meHo MAT».

KoHcepBauma BK/TtOUEH peXxum KoHcepBaLuum

oemBHewMonH3apa B 9KO pexume c npuHyauTenbHoOM reHepauuen, korga Hanpsa:keHmne AKB onyctunocbk Huxke Umin3KO
Ecnm npu aTom Uakb CrapT 3apsaa HUKe Tekywero HanpsaxxeHus AKB, To 3apsa AKB oT ceTu He byaeT
Npou3BOAMUTLCA, @ NPOU30MAET NEPEXOL HA OXKMAaHWe NonHoro 3apAga AKB OT afibTepHATMBHbIX
WUCTOYHUKOB, CM. NpUNO}KeHue «JononHeHue. Ko Pexxmumbi»

HEMonapHocTtbToOpa BHyTpeHHAs owmnbKka, MAI npekpatut paboTty n byaeT 13aaBaTb 3BYKOBOW curHan. Heobxoaumo aoctasutb npnbop B

CEPBUC LLEHTP.

HET CETWU HaBxoae

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

MoagKauka + X, X KBT

YKa3blBaeT CKOJIbKO BATT NoAKaumsBaeTca B ceTb U3 AKB.

>Pmax

Cpa60Tano orpaHn4yeHune no MmakCMmasibHO BbICTaB/EHHOM MOLLHOCTHK CeTH:

BMS MNonH. Paspsag

OpHa n3 aueek AKB paspsxeHa (Ecam yctaHoBneH BMS).

BMS MonHbIn 3apag,

OpHa n3 syeek AKB nosHocTbio 3apsiKeHa (Ecamn yctaHoBneH BMS).

Temnepatypa! AKB

Temnepatypa AKE Bbiwe npeaena.

MwuH TapudHaa3oHa

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

T<O0r 3apag BblKn.

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

3apsag OrpaHnyeH

Mo KakMm-nnbo npuynHam (Hanpumep, BbICOKas TemMepaTypa PaaMaTopoBs, YAbTPaHU3KOE HanpsKeHwe Ha
AKB) orpaHuyeH Tok 3apsaaa AKB.
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OLWMBKN MO BOCKJTMUATEJIbHOMY 3HAKY !

Kpome Toro, MoryT BO3HMKaTb OLWNOKK 1 NpeaynpexaeHunsa, KoTopble 0TO6paXkaloTcA B TabN0o «TeKyLMX NpegynpexxaeHni unm owmnbok» (B ciyyae nx
NPUCYTCTBUA, NP 3STOM B FaBHOM MeHI0 byaeT muraTb cumBon !).

CuctemHble owmnbkm: MAT npekpatut paboTty 1 6yaeT nsgaBatb 3ByKOBOW cUrHan. Heobxoaumo focTaBuTb NprUbOpP B CEPBUCHBIN LEHTP (MCKIOUEeHMe -
OTKa3 faTumka TemnepaTypbl 1 owrbKa nepemMblyek - paboTta byaeT MpoAomKeHa).

3anncb B EEPROM - OwmnbKa MUKPOKOHTpOsepa nnm owmnbka nporpammmnpoBaHus.

NHTepant - OwnbKa MMKPOKOHTpOIEpa.

HetdatunkaTemnep - OTKa3 gatumka Temnepatypbl.

CnctemHas owmnbka - Owmnbka MUKPOKOHTpoOsepa.

OwwnbKa nepemMblyek - BHyTpeHH:AA, BO3MOXHO HEKOPPEKTHOE BMELLATeNIbCTBO HECEPTUOULIMPOBAHHOIO crieymnanncta npu pemonte MAT (HayanbHoe
cocTosAHMe nocne obHoBNeHNA BHyTpeHHero 10).

HEMonapHocTbTopa - BHyTpeHHAA, MAT npekpatut paboTy 1 6yaeT n3gaBatb 3BYKOBOW CUTHa.

Opyrve ownbKkn n npeaynpexaeHus:

AKB paspsaxeH !! - bbina cnnbHaa npocagka AKB.

Uakb Bblcokoe - HanpsaxxeHne AKbB Bbiwe npegena.

TokKZnoAKb 3apag - Tok KopoTkoro 3ambikaHuA no AKB Bo BpemaA 3apAga.
Tok KZ no AKb - Tok KOpoTKoro 3ambikaHuA no AKb BO BpemaA reHepauum.

3anunno npx Pene - 3ambikaHue Pene nnu noganu ceteBoe HanpsxeHue Ha Bbixod MATT. Kputnueckas owmbka nmbo ncnpaBuTb HenpaBuiibHOe
noaknoyeHne, nMbo obpaTUTbLCS B CEPBUCHDBIN LIEHTP.

Tok K3 no cetn - TOK KOPOTKOro 3amblikaHuA no cetu 220/2308B.

Bbix[MogHanpsaxeHue - Boixoa nog Hanps»eHeM - BO3MOXXHO NOAKIOUNIIN CETb Ha BbIXOA, MO0 06paTUTECh B CEPBUCHbIN LIEHTP.

Mpowu3sowen Copoc - Bo3HuKaeT npu BKJTloueHun nutanma (unu nogkntoyeHmn AKB) nHaue Heobxoammo obpaTnTbCA B CEPBUCHDBIN LIEHTP.
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AKB pa3spsxxeH - HanpsaxeHne AKb H1e MMHMManbHO [oMyCTUMOroO.

MNeperpyska - MoLwHOCTb HarpysKu Bbllle JONYCTUMOWN.

Pab Bbllwe HOMUHaN - MOLWHOCTb HAarpy3KK Bbille HOMUHANIbHO.

Bbicokasa Temnepat - TemnepaTtypa no O4HOMY U3 BHYTPEHHUX JaTYMKOB TeMnepaTypbl Bbille JOMYCTUMOW.

BeHTunAT He pab. - He paboTtaet BEHTUNATOP UK HET CUrHana oT Hero.

Cbown pexrma pab - Bo3aMoXXHO Heob6xoanMMo 06PaTUTLCA B CEPBUCHBIN LEHTP.

MHorokpaTK33apag - bonee 10 pa3 66110 KOPOTKOE 3aMblkaHKe BO BpeMsA 3apAga. HoBbIl LMK 3apAaaa BO30OHOBUTCA Yepes CyTKN.

HeT ¢-uum kHoNKn - HenpaBuibHOE coYeTaHne HaxaTuil KHOMOK.

Cetb 3a npegenom - CeTb BblLLIA 3@ YCTAHOBMIEHHbIE PaMKW HAaNPAXEHWI NN YaCTOTbl.

Bbibpochl B Harpy3 - MoryT BO3HUKATb 13-3a «rPA3HbIX» HAarpy3oK. Kak npaBuio 3To MOLHbIA SN1EKTPOUHCTPYMEHT Harpy»eHHble Ha MaJIOMOLLHbIN
(oTHOCKTEnbHO Harpy3kmn) MATT.

Bbibpocbl B CeTnn - MoryT BO3HMKaTb 13-3a «FPA3HbIX» HAarpy3oK. Kak npaBunno 3TO MOLHbIV S1EKTPOUHCTPYMEHT Harpy»KeHHble Ha MafOMOLLHbIN
(OTHOCUTENbHO Harpy3Kkm) 6eH3o(gusenb)-reHepaTop.

3anunna KHorka - BO3MO»KHO KHOMKa 3acTpAna UM HENCNPaBHOCTb KHOMKM.

HetCetnna3apaga - [MblITannucb 3anycTnTb NPUHYANTENbHbIN 3apag Npu oTcyTcTBMK ceTy 220/230B Ha Bxope.

Harpy3>MowH.CeTn - He 6ypeT nepexofa Ha TPAHCIALMIO CETU, T.K. BbICTaBIEHO OFPaHMYEHME CETU HUXKE MOLLHOCTY NOTPebNeHNA TeKyLLen Harpy3Ku.
HeCrabunbHaaCeTb - Hanps»keHue ceTu «MpbiraeT», Kak MNpaBuio BO3HMKAET C MasIOMOLLHbIMK 6eH30(an3enb)-reHepatopamm 1 60AbWNMK UK
«TPA3HbIM» HAarpy3KamMmu.

HeT CuHxpo ®asbl - [Mpu paboTe ¢ 3-$pa3HoM ceTblo, HET CUrHana oT ApYyrux Aeyx ¢as.

Casur Qasbl - OpHa n3 pa3 cunbHO CMeLeHa OT HOPMbI (BO3MOXHO MOABNEHME NPY Pe3KOoM CMeHe MOLLHOCTM NoTpebneHna no ogHon 13 ¢as).
Ownbka 12C BMS - OwwnbKa cBaA3n c BMS.

OwwnbkKa 12C MPPT - OwwnbKa cBasmn ¢ MPPT.

Pa3Hoe NOy MPPT - Heobxopmmo o6HoBUTb O nnbo y MAT, nn6o y MPPT, nn6o y oboux.

Ownbka Benom.MATI - MNpobnembl ¢ napannenbHoO nogkntoyeHHbIMU MATT.

Hetr CetuHaBepom. - CpaboTtan aBTOMaT 3aLUmnTbl UK NJIOX0E COeAUHEHNE BXOQHOIO CETEBOMO HaNps»KeHWA Ha OAHOM U3 NapasienibHO NoaKtoyeHHbIx MATT.
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PEMOHT

NHdopmaLma no pemMoHTy HaxoguTca Ha canTe http://invertor.ru B pa3gene «0 KOMNaHWM», «PEMOHTHaA MacTepckasa». [oxanyncra Bcerga nposepanTe
NHPOpMaLMIO Ha CalTe, OHa ABNAETCA Hanbornee akTyanbHOW.

Mo TenedpoHam MOXKHO y3HaTb O NpoLeaype nepecbiiku npnbopa B peMoHT: +7 (495) 477-54-51 (po6. 5).

Bpemsa paboTbl cepBuCcHONM cnyx6bi: ¢ 11 go 18 no paboumm HAM N0 MOCKOBCKOMY BPEMEH.

MpuBe3Tn 1 caaTb NPMOGOP CaMOCTOATENIbHO MOXHO MO agpecy: I. MockBa, yn. IBoBas, oM 2, KoMHaTa 43 (LoKONbHbIN 3Tax) B 6yaHu ¢ 11 go 18 6e3 obepa.
Ho, Kak npaBnno, LOCTaTOUYHO 3aKa3aTb JOCTaBKY 4O TePMUHaNa TPaHCMOPTHOW KoMnaHun B MockBe (Mbl 3abupaem rpy3bl camu).

MpaBuna nepecbinKn (ANA Bo3BpaTa B P€MOHT).

1| OTnpaBKy B peMOHT NPOW3BOANTb TPAHCMOPTHLIMI KOMMaHUAMY «[lenoBble NTMHUW», «Kengopakcneamuna» o TepMmHana B Mockse.

Mpu oTNpaBKe yKa3aTb, Mpy HEO6XOANMOCTHU, CrieflytoLine AaHHbIe:

Monyuatenb: OO0 «MUKPOAPT MNMPO»

WHH/KIMM: 7716947691/771601001

Appec: 129329, r. Mockaa, yn. ViBoBas, gom 2, opuc 43.

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

KoHTaKTHOE N1L0: 0CTaBUTb NYCTbIM, NMNM60 yKa3aTtb «COTPYAHMK OpraHu3aumnm.

2| B cnyvae oTCyTCTBMA NPEACTaBUTENbCTB AaHHbIX NepeBO34MKOB B Balem HacenéHHOM nyHKTe, Bbl MoXeTe 0TNpaBuTb NPUGOP B PEMOHT N06bIM ApYriM
nepeBO3YMKOM 3a CBOW CYET [0 ABepU (B Cylyyae, AaXke eC/ii UHBEPTOP HAaXOAUTCA Ha rapaHTum). 3anpeLlaeTca BbiCbinaTb Npubopbl Ha Apyrve agpeca nor.
MockBe.

3| 3anpeuaetca BbicbinaTb 060pynoBaHVe 6e3 Hagnexallei ynakosku. Heobxoarmo oTnpaBnaTe Nprbop B KOPOOKe C MeHOMNIacToBbIMK Yroikamu Mu
[OMNONHUTENBbHO B 6onee KPynHOWM KOpoOKe, CO BCeX CTOPOH OONOMEHHOW cnoem MArkon bymarn He meHee 5cMm. CBepXy OKOHYaTeNIbHOW YNaKoBKM (Ha
MEeLLKOBVHY, eC/IN NOCbIIKa 00LWKMTa), B COOTBETCTBYOLEM MecTe, npuKknenTb Hagnucb «BHUMAHME! BEPX. HE MEPEBOPAYUBATb I HE BPOCATDb!».

B npoTuBHOM cnyyae, peMOHT OyfeT nNiaTHbIM, BK/TI0UYaA NOBPEXAEHNA HAHECEHHbIE MO BUHE TPAHCMOPTHOM KOMMaHNN.

4| B nocbisiKy ¢ NprbOPOM BIOXKUTb NMPETEH3UOHHOE MUCbMO C OMMCaHEM HEUMCMPABHOCTM, M MO BO3MOXXHOCTY YKa3aTb, BCe UTO OblNIo NOAKIOYEHO:

- EMKOCTb MOAKIIOYEHHbIX aKKyMYJIATOPOB;

- 6bIna N1 noaknoyeHa cetb 220 B;

- Kakoe 060pyaoBaHMEe MNOAKIOYMAN HA BbIXOA Nprnbopa;

- ObI1 NIV NOAKIIOYEH KaKoN-NM6Ho reHepaTop (Mnn e reHepaTop, MOAKIIOYEHHbIN HENOCPEACTBEHHO K aKKyMyNATOpaMm);

- B KAKOM peXMMe 1 B KaKOi MOMEHT Npubop BbiLEN 13 CTPOA.

Takxke B nocbiiKy ¢ nprubopom Bnoxuts KOMUIO nocnepgHen ctpaHnubl 06/10XKK1 NacnopTta Ui rapaHTUHONO TaJIoHa (rae yKasaH cepuilHbIi HOMep
npubopa, ero oCHOBHbIe MapamMeTpbl 1 MOAENb, a TaK e AaTa NPoAaKn/NponsBoACTBa).

BAXHO!!! Cam nacnopt goskeH octatbca y Bac.

5| B conpoBoamMTenbHOM NcbMe 06a3aTenbHo ykaxute GO nonyyatensa nocse peMoHTa, KOHTAKTHbIN HOMep TenedpoHa, MOJHbI 06paTHbI agpec, agpec
3NEeKTPOHHOM NouThl (e-mail) ana BbicCTaBNeHUA cuéTa Ha onnaTy B C/lyyae, eC/M PEMOHT ByAeT NPU3HaH He rapaHTUHbIM. YKaXXuTe cepuio 1 HOMep nacnopTa
(npu oTnpaBke Kak ¢pu3. nuuo), nnéo NMHH/KIMIM opraHnzaumm (npu oTnpasBKe Kak op. 1L0).

6| O coCToAHMMN peMOHTa MOXHO Y3HaTb, No3BoHMB B OO0 «MUKPOAPT MPO» +7 (495) 477-54-51 (po6. 5) / MHOroKaHanbHbI TenedoH: +7 (495) 477-54-51),
Ha3BaB HOMep NpMbopPa, NN YKa3as Naposib C KBUTAHLMM O MPUEME B PEMOHT (ecnun npubop caaBanca B PEMOHT INYHO) B MHTepPHeT Ha http://s.microart.ru/map.
7| MopsapoK Bo3BpaTa MCNPaBHOro TOBapa, KYNIeHHOro Yepes MHTEPHET-Mara3unH: CeMb JHel nocsie noslyYeHns 3aKa3urkom.

8| B cnyuae, ecnu npucnaHHoe Bamu obopypoBaHue (npoaykuma komnaHum OO0 «MUKPOAPT TPO»), Haxoasweecs Ha rapaHTUW, Mo pesynbTaTam
AVArHOCTUKM NPU3HAETCA MCNPaBHbIM (TO eCTb paboTaeT B LUITaTHOM pexunme), Ha Balue nma 6ygeT BbiCTaBieH CYET Ha OnnaTy 3a yCIyry AMarHOCTUKMY, a Tak
e cyMMa 3a nepecbinky B ropos Mocksa, kotopyto onnatuna komnaHua OO0 «MUKPOAPT MPO». Tak ke npubop 6yaeT oTnpasiieH o6paTHO 3a Baw cuér.
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COBETbI. PECYPCbI

3anuwuinTe CepUNHbBIA HOMEp Ballero Npubopa, a Takxe faHHble No Homepy nnatbl 1 M0 n3 meHto XKK «dpyrue Onumm»

3anunwmnte HanpaxeHue Bawwero MATT, émkocTb 1 Tvn Bawmnx AKb

CoseTbl 1 HoBOCTM 0 MAIT MOXHO y3HaTb Ha canTe http://invertor.ru
Hosoctu o 10 ana MAIT MOXKHO y3HaTb B pa3gene «Texnoaaepkkar.
Pazpenbl «<Bonpocbl n OTBeTHI», «KOoHdepeHuma», «<OnucaHne MAT» a Takxe TenedoHbl Cy>KObl MOAAEPXKN U PEMOHTA YKa3aHbl Ha canTe.

Ecnn nogkntoueHme obopynoBaHuA npeactaBnaeTca Bam cnoxxHbiM, obpallanTech B Hally Ciy»0y cepBrca Ana KOHCYNbTaunii U/unm yCTaHOBKM
060pynoOBaHMA CUAMWN HALLIKX Bble3HbIX Opurag,.

KOMIUIEKT MOCTABK MHBEPTOPOB MAI

Mogpenb
Pro Hybrid | Hybrid 3F | Dominator | Titanator

MNacnopT-nHCTPYKLUMA NO

1 wr. 1 wrT. 1 wr. 1 wrT. 1 wr.
aKCnyaTaymm
NHeepTop MAT 1 wr. 1 wr. 1 wr. 1 wr. 1 wr.
HaTtuuk Temnepatypbl AKb 1 wr. 1 wr. 1 wr. 1 wr. 1 wr.

Kabenb nHdopmaLnoHHbIN
annHon 1 metp (ona
COeINHEeHNA NHBEPTOPOB MeXxay 1 wr. 1 wr. 1 wr.
coboi unu gnAa coeiHeHNs
koHTponnepamm K3C n KIB)

Pepakuua Macnoprta ot 29 anpens 2021 roga.
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Homep
S/N

Mopenb S S S

HYBRID DOMINATOR

HomunHanbHoe

AKb, B 12 24 48

MolHoCTb D D D

1.3kBT 2KBT 3KkBT
] ] ]
4.5kBT 6KBT 9kBT
] ]
15KkBT 20KkBT

www.invertor.ru

FTAPAHTUWHbIA TAJIOH

[aTa npofau ToBapa 20 r.

LleHa

3ameyaHunsa

MNognuncb npoaasua

MNpowussogutens OO0 «MUKPOAPT MNPO»

[aTta n3rotoBneHnA ToBapa 20 r.

FapaHTUNHBIN CPOK — 2 roAa C AaTbl NPOAaXku, HO He bonee 2 NeT 1 4x MecAueB ¢ AaTbl

nsrotoBneHus. Cpok cnyx6bl nprnbopa — 6 neT. PeanbHbIi CPOK SKCMYTaLMN MOXKET
cocTtaBnATb Ao 30 feT, Npu yCnoBusAx:

1. 3ameHa pene ( yepes 3-7 ner)
2. 3ameHa BEHTUNATOPOB (Yepes 5-8 neT)

3. 3ameHa BCeX 3N1eKTPONIUTUYECKNX KOHAEHCATOPOoB (12-15 neT)

[@paHTUNHBbIN PeMOHT (aaTa) 20 r.
[@paHTUNHBbIN PEMOHT (aaTa) 20 r.
[@paHTUNHBbIN PEMOHT (aaTa) 20 r.
MNpnmeyvaHue:

[apaHTUNHBIA PEMOHT NPOU3BOAMTCA NPY HANUYMK NeyvaTn GUpMbl, AaTbl NPOAANKM
B rapaHTUMHOM TanoHe 1 NoANucK Npogasua. lapaHTUHBIN (6ecnnaTHbIN) PEMOHT
He NPOoM3BOANTCA NPY HapYLLUEHNM HAaCTOALLEN NHCTPYKLMM MO SKCIyTauuu,
HapyLeHU1y NIom6 MM MHOTO BMeLLaTeIbCTBa B KOHCTPYKLMIO.

MopsgoK BO3BpaTa UCMPABHOMO TOBapPa KYMJIEHHOMO Yepes MHTEPHET: CEMb JHeN nocne

nony4vyeHnsa 3aka3ynkom.



