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BBEAEHVE

BE3OMACHOCTb. MEPbI NPEJOCTOPOHOCTU

BbIBOP MECTA [IJ11 YCTAHOBKU UHBEPTOPA

TPAHCMOPTUPOBKA UHBEPTOPA

OBLUME TEXHUYECKUE MAPAMETPbI MAN

CPABHUTE/NIbHAA TABJINLA OCHOBHbIX BO3MOKHOCTE UHBEPTOPOB MAT
NPUMEPHOE BPEMSA PABOTbI CUCTEMbI OT AKB (BE3 CETW)

OBLLUMI BUA. PACTIONOMEHUE SNTIEMEHTOB YMPABJEHUA U UX HASHAYEHUE
NOPAAOK NOAK/NIOYEHUA

NOAPOBHAA CXEMA NOAKJIOYEHUA MAN

OB30P MAHENIV YNPABJIEHUA. MEHIO XKW (TFT AUCMEN)

BbIEOP MAPAMETPOB

NOAKATANOI MEHIO KK

OCHOBHbIE PEXXMMbI PABOTbI MUHBEPTOPOB MAT

WHANKALMA HA CBETOANOAX. OCHOBHbIE PEXXUMbI U NEPEXOAbI MEXAY HUMM
OLLMBKW, HEUCMIPABHOCTU U NPEQYNPEXAEHWA

OBHOBJIEHVE BHYTPEHHEIO NO

OLLUBKM NO BOCK/IULATENTbHOMY 3HAKY !

BO3MOHbIE UCMTOJIHEHUA KOPMYCA, BEC, TABAPUTbI

KOMMEKT MOCTABKU

PEMOHT

NPUNOXKEHUA K OCHOBHOMY MACMOPTY

Bepcua 28/06/24.



B HacToAwem PyKoBOACTBE N3JTOXKEHDI NMpaBula TEXHNKU 6630I'|aCHOCTI/I, npouenypbl YCTaHOBKU U HaCTpOVIKVI np|/|6opa N OTHOCALWNXCA K HEMY 3J1IEMEHTOB
cnctembl. [laHHoe PyKOBOACTBO NnpefgHa3Ha4yeHOo AnA noboro KBaﬂVI(I)I/ILII/IpOBaHHOFO nepcoHana, nnaHMpywuwero yCtaHoOBUTb I'IpVI60p N CBA3aHHbl€ C HUM
KOMMOHEHTbI CNCTEMBbI. HeKOTOpre 3aayn no NoAKNIYEHUIO N HaCTpOVIKe AoXKeH BbINMOJIHATb TOJIbKO KBaJ'II/Id)I/ILI'VIpOBaHHbIﬁ nepcoHasn Bo B3aMMOOeNCTBUN

C MeCTHOM 3Hep|’0CHa6>Kal0LL|eVI opraHmsaumeVl n/vnn dBTOPU30BaHHbIM OUNNTEPOM. HactoaTtenbHo pekomeHaoyem Bam, uTobObl MOHTaX, BBOJ B 2KCMJlyaTauuio,
TexHn4yeckoe O6Cﬂy)KVIBaHI/Ie N PEMOHT 3J'IEKTpOO60pyn,OBaHVIFI BbINOJIHANIN TONTbKO KBaJ'II/Iq)VILlI/IpOBaHHbIe cneynanuncTbl.

BE30MACHOCTb. MEPbI IMPE/IOCTOPOXHOCTY

BAXXHbIE YKA3AHUA NO TEXHUKE BESOMACHOCTWU. U3YYUTb, COXPAHUTb U CTPOI'O COBJIIOAATD!

B HacToALeM pyKOBOACTBE COLEPXKATCA BaXKHble yKa3aHWA Mo TeXHUKe 6e30MmacHOCTU, KOTopble HeobXOAMMO CObMoAATL MPK YCTAHOBKE W SKCMyaTaumm
nprbopa. MpouTnTe HacTosALLEee PYKOBOACTBO 1 COXPAHWTE ero A NocsieAytowero Ncnonb3osaHus. Mpexae yem NprucTynaTtb K MOHTaXy, SKCrTyaTaLmy nim
06CNyKMBaHWMIO, BHUMATENbHO U3yYuTe 3TV NpaBusia i 03HAKOMbTECH C M3AeNMeM. B TekcTe pyKoBOACTBa U Ha CaMOM M3AeNUY UCMONb3YIOTCA CreyuanbHble

3HaKM 1 Hagnucn. OHU NpepynpeXaalT O MOTEHUMANbHOW OMAcHOCTU WU NPUBMEKAOT BHMMaHME K MHbOpMauun, KOTopasa MOACHAET WUAM ynpolaeT
BbINOJSIHEHWE OMnepaLn.

JlaHHbI 3HaK NCNOMNb3YyeTCA COBMECTHO C NpeaynpexaatoLen Hagnuncbto «OnacHoCTb» unu «lpepynpexaeHve», U BMEeCTO Hee 1 YKasblBaeT Ha TO, UTO
HecobnoaeHne NpeancaHHbIX TPEOOBAHNIN MOXKET MPUBECTU K MOPAMKEHWIO SNTEKTPUUYECKUM TOKOM.

maTepuanbHOro yulep6a. BoinonHaite Bce TpebOBaHUA, yKa3aHHble NOCse 3TOro 3Haka. HecobniogeHne 3Tux TpeboBaHU MOXKET NPUBECTU K Nopye
060pyAOBaHMS, @ TAKXKeE K MOJyYEHUIO TPABM UK K NIETaJIbBHOMY UCXOaY.

TPEBOBAHUA BESOMNACHOCTN:

Mepen MCMoONb30BaHMEM MHBEPTOPA K3yuuTe BCE VIHCTPYKUMM WU Npeaynpexiaalowme Haanvucu Ha YCTPOMCTBE W aKKYMyNATOpax, a TakkKe Bce
COOTBETCTBYIOLME Pa3fesNbl AAHHOTO PYKOBOACTBA

: 7O 3HaK npegynpexaeHns. OH nCcnoJiblyeTca anAa npmuBneyYyeHnAa BHUMaHNA K I'IOTeHLl,VIaJ'IbHOVI ONaCHOCTU MoJlydYeHuUA TpaBMbl N CyLLEeCTBEHHOIO

Mcnonb3oBaHune dKCeCCyapoB, HE PeKOMEHOOBAHHbBIX U HE MOCTaBNAEeMbIX N3roTOBUTEJIEM, MOXET Bbl3BaTb PUCK BO3HMKHOBEHMA MOXapa, NOpa*KeHnA
NEKTPUYECKMM TOKOM U TpaBMbl

MHBepTOp paccumtaH Ha MOCTOSIHHOE MOAK/IOUYEHNE K SMIEKTPUYECKUM CUCTEMAM MEPEMEHHON0 U MOCTOAHHOrO ToKa. lNpor3BoguTens pekomeHayeTt
BbIMOSIHUTb BCE MOAKMOUEHUA CUNaMU CEPTUPMLIMPOBAHHBIX CNELMANCTOB, YTOObI rapaHTMPOBaTb COOIOAEHNE AEVCTBYIOLMX NPABW U HOPM. B npoTBHOM
cnyyae, HeobxoamMMo N3yunTb U cobnogaTb Mepbl 6e30MacHOCTU NpK PaboTe ¢ 3neKTPoobopyaOBaHNEM, U3YyUUTb U COONOAATL MePbI MOXapHOW 6e30nacHOCTA

Bo m3bexxaHne prcka BO3HUMKHOBEHMA MOXapa M MOPaXeHNA SMEKTPUYECKUM TOKOM YybeamuTech, UYTo CyLecTByioLlan NpoBoAKa HaXOAUTCA B XOpoLleM
COCTOAHMN, a NPOBOAA NMEIOT Hafnexallee cevyeHve. He nogknoyanTe HBEPTOP K MOBPEXAEHHOM UM HeKayeCTBEHHOW NPOBOAKE, a TakXe K HencnpaBHOMY
3neKTpoobopynoBaHmo

He ncnonb3ynte nHBepTOp NPY HaNNYMK N0O60N HEMCNPABHOCTK

JlaHHOEe YCTPOWCTBO HE COAEPXKMT KOMMOHEHTOB, TPEOYOLLMX 06CYKMBaHWA Nosb3oBaTesieM. He pa3brpaiite IHBEPTOpP, KPOMe CilyyaeB, Korga 3To Npsamo
yKa3aHo Ans NOAKIIoUEeHNA NPOBOAOB 1 Kabenei. [omnbiTka OTPEMOHTMPOBATL YCTPONCTBO CAMOCTOATENIbHO MOXET Bbl3BaTb PUCK MOPaXKEHWA SN1IEKTPUYECKIM

TOKOM 1NN NOXapa. BHyTpeHHI/Ie KOHAEHCaATOPbl OCTAlOTCA 3apPAKEHHbIMW NOC/1€ NOJIHOIo OTKMOYEHUA NNTAaHNA
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Y106bl CHU3UTb PUCK MOpaXeHA 3JIEKTPUYECKMM TOKOM, nepen BbiNOJIHEHMEM TEXHUYECKOro O6CJ'I)/)KI/IBaHI/IFI, YNCTKN UIn pa6OTbI C nobbiMn
KOMMNOHEHTaMW, NOAKMOYEHHbIMN K MHBEPTOPY, OTCOeANHUTE NCTOYHUKN NepeEMEHHOIO 1 MOCTOAHHOIO TOKa OT MHBEPTOPaA. I'IepeBop. yCTpOVICTBa B p,emypru?l
PEXNM HE CHUXAET 3TOT PUCK

3azemnALWMUA NPOBOA UHBEPTOPA ClIeAyeT NOAKIIOUUTD K LIENW 3a3eMieHNs

YCTPONCTBO HEO6XOAMMO 3aLMLLaTb OT MOMNaAaHNA AOXKAA, CHEra 1 N0ObIX XUAKOCTEN. JKCMyaTaumsa BO BNAXXHOW cpefe CoOKpaLlaeT CPOK CNyKObl AaHHOTO
n3penus. Ha Kopposuio, Bbi3BaHHYO MOBbLILIEHHON Ba>KHOCTbIO, FAPAHTUIAHbBIE YC/IOBMA HE PacMpOCTPaHSATCA

Bo n3bexaHne PnCKa KOPOTKUX 3aMblKaHUN NP MOHTaXe NJn pa60Te C 2TUM o6opy,uosaH|/|eM BCeraa I/ICI'IOJ'Ib3yVITe MHCTPYMEHTDbI C N30JINPOBAHHbIMIA
PYKOATKaMUN

Mpwn paboTe ¢ anekTpnUeCcKMM 060pyfOBaHNEM CHMATE HOCKMbIE MeTalInyYecKne NpeaMeTbl, HaNnpuMep, KonbLa, bpacneTbl, oxepenba 1 Yachl U T.A.
MepBoe NogKNoUYeHME K akKyMynaTopaM HeO6X04MMO AenaTtb Npu OTKAYeHHoN cetn 220/380 Bonbr.
3anpeLyaeTca NOAKAYaTb MPOMbILLIEHHYIO CETb Ha BbIXO UHBEPTOpa

Heobxofmmo cTporo cobntogatb NONsPHOCTb NoakodeHna AKB K MHBepTopy. HeBepHoe NofKntoueHne NPUBOAUT K BbIXOZY MHBEPTOpa 13 CTposi. PeMOHT
B AAHHOM clly4ae He GyZeT ABNAeTCA rapaHTUINHbIM

3anpeu.|,aeTc51 3aMblKaTb BbIXO4 NHBEPTOPA Ha COOCTBEHHbIN BXona

HeO6XO,El|/IMO obecneunTb rPO30BYIO 3alLNTY NHBEPTOPY, UTO 0CO6EHHO BaXKHO npwum NonHOM aBTOHOMUK. Bbixop ns CTPOA NHBEPTOPa BO BpeMA rposbl
He ABNAeTCA rapaH'rm?lelM cyyaem.

HeO6XOﬂI/IMO CO6J'IlO,D,aTb TemnepaTyprn?l PEXNMM 1 BJTa>KHOCTb MNPV 3KCMJTyaTaunn

3anpeu4aeTCH Pa3mellatb NHBEPTOP B MblJIbHbIX NMOMELEHNAX. Bbixog n3 CTPOA CNCTEMDI OXJTaXKAeEHNA U BOSMOXKHO yCTpOVICTBa B JaHHOM CJly4dae He 6y,qu
ABJTATbCA FapaHTI/IVIHbIM cnydyaem

3anpeu4aeTcs| MCNOJIb30BaTb MHBEPTOP HE MO Ha3HAYE€HUIO, MPEBbIWATb PEKOMEHOOBAHHbIE MapPaMeTPbl 2KCr1yaTayn
AKB, ecnv oHn He repmMmeTnsnpoBaHbl, HQO6XOAI/IMO pacnonaratb B HEXXNJ1OM, NPOBETPNBaeMOM NOMeLLeEHNN

Heobxoanmo orpaHnunTb 4OCTYN AETEN, XUBOTHBIX U HEKBANMOULMPOBAHHOIO NepcoHana K uHeepTtopy 1 AKb

OrPAHVYEHUA NPU NCMOJIb3OBAHUU
A OMNACHOCTb NOPAXEHWUA SNEKTPUYECKMM TOKOM, B3PbIBA TN AYTOBOI'O PA3PAA!

Crporo cobniopainte mepbl 3n1eKTpobe3onacHOCT, paboTanTe B CpefCTBaxX MHAMBUAYaANbHON 3aLlUTbI.

He ponyckawTe paboTy ycTPONCTBa NOA HANPAXeHNEM CO CHATLIMM KpbILLKaMWU.

YCTPOMCTBO NONyyYaeT NUTaHME OT HECKOJNbKMX NCTOYHMKOB. [lepef CHATMEM KpbILEK BbIABUTE BCE UCTOUYHUKM, OTKIIOUMTE UX, 3a0N0KUPYITe, MOBEChTe
npepynpexaatowmne Tabnunyukm 1 BblaepXKmTe ABYXMUHYTHYIO Nay3y ANA pa3pAaaa SNeKTpuYeckmx Lenem.

Mocne oTKNOUEeHNA 3neKTponUTaHKA ybeanTecb B OTCYTCTBUN HANPAXXEHNA C MOMOLLIbIO COOTBETCTBYHOLLENO BOSIBTMETPA M NPOOHUKA.

CHUMUTE Yacbl, KOnbLa 1 Apyrve MeTanimyeckmne npegmeTbl.

He ponyckaite 06pa3oBaHUA NCKP 1 OTKPLITOro NiameHn B6/IM3M akkyMynATOPHbIX 6aTapei.

Ncnonb3yiTe MHCTPYMEHTbI C N30/IMPOBAHHBIMU PYKOATKaMM.

HapeBaniTe 3aluTHbIE OUKK, MepyaTKy 1 00yBb.

He Knagute NHCTPYMeHTbI 1 Apyrue MeTannnyeckmne npeameTbl Ha akKyMynAaTopbl.
HecobniopeHune ykasaHHbIX Tpeb0BaHMI MOXET NPUBECTU K CEPbe3HbIM TPaBMaM BMIOTb A0 NleTaJIbHOro ncxoda.



A OMNACHOCTb BOCIJTAMEHEHWA!

Mepbl NPefOCTOPOXKHOCTI, CBA3AHHbIE C B3PbIBOOMACHOW ra3oBoi Cpeaoi.
370 060pyAOBaHME HE MMEET 3aLLUTbl OT BOCMIAMEHEHUA. Bo n36exaHne noxapa nunm B3pbiBa He yCTaHaB/MBalTe JaHHOE YCTPONCTBO B MecTax, rae Tpebyetcs
obopyaoBaHMe, 3alMLeHHOe OT BOCM/IAMEHEHUA. 3arnpelaeTcs YCTaHOBKa Mpubopa B KaKMX-IMOO 3aMKHYTbIX HEMpOBETPMBAEMbIX MPOCTPAHCTBAX,
cofepallee BeHTUAMpPYeMble 6GaTapen WM NerkoBOCMIaMEHAWMECS BeLecTBa, TakuMe Kak, NMPUPOAHbIA ra3a, CKWXKeHHbI HedTAHOW ras, napbl
6eH30/1a/6eH31Ha 1 T.4.
HecobntogeHne ykazaHHbIX TPeOOBaHMI MOXKET NPUBECTY K CEPbe3HbIM TPaBMaM BM/I0Tb A0 NETaNIbHOrO MCXOAQ, a TaKXKe K NoXKapy.

OrPAHMUYEHNA MNMPU NCMOJIb3OBAHUN

VlHBepTOp HE CepTI/Id)I/ILI,I/IpOBaH OnAa NCnoJib30BaHUA B CUCTEMaX Xm3HeobecrneyeHua n Apyroro MeanunHCKOro O60pYAOBaHI/IFI mnnn YCTpOIZCTB.

NHBepTOp OCHaLWEeH BHYTPEHHUMW YCTPOWCTBAMU MOAABMEHMA 3MEKTPOMArHUTHBIX MOMEX, HO MpW HecobnoAeHUM NpPaBUM MOHTaXa WM 3SKCnyaTauum
pagmMoyacToTHOe U3nyyeHne JaHHOro ObopyAOBaHMA MOXET CO3[aBaTb 3NeKTPOMAarHWTHble MOMEXV PaguocBA3N. TeM He MeHee, Henb3A rapaHTMpPoBaTb
OTCYTCTBME NMOMEX B KaXJOM KOHKpeTHOM cniyyae. Ecnu 310 06opynoBaHme Bbi3biBAeT NMOMEXM AjiA paguvo UM TENEeBM3NOHHOIO Nprema, KOTopble MOXKHO
BbIABUTb NyTem BKJlioueHuna v BblKnioueHunA ycTponcTaa, TO N0Nb30BaTeNto peKoMeHAyeTCA NOonbITaTbCA YCTPAHUTb MOMEXU, NMPUHAB CiegyoLme Mepbl:

* 323eM/IUTb MHBEPTOP;

* U3MEHWTb OPUEHTaLMIO NI PaCNoNOXKeHNe NPUEMHON aHTEHHb;

* Pa3HeCTU YCTPOWCTBO 1 MPUEMHUK Ha bosbluee paccToAHNE;

* MOAKMIOYNTb YCTPONCTBO K APYrov Lenu NMTaHNA OTAENbHO OT MPUEMHUNKS;

+ 06PaTUTHCA 33 MOMOLLBIO K MOCTaBLUMKY UK KBanndULMPOBAHHOMY CNEeLVanncTy No paguo- uim tenesrn3noHHOMY 060pyLoBaHNIO.

BbIBOP MECTA )11 YCTAHOBKU NHBEPTOPA

Mpn BblIbOpe MecTa ANA YCTaHOBKU WMHBEPTOpPa HeobOXOAMMO PYKOBOACTBOBATbCA MpaBWMiamy MOXKapHOW 6e30MmacHOCT M NpaBufiaMu SKCniyaTaumm
311eKTPOo06OoPYAOBaHNA 1N aKKYMYNATOPHbIX 6aTapen.

NHBepTOp HEOOX0AMMO PACNoNOXUTb ONMXKE K aKKyMyNATOPam U UCNONb30BaTb MPY 3TOM LUTaTHble MPOBOAHUKN 60nbLLoro ceyeHus. Ecnmn Heobxoanmbl 6onee
AJIHHbIE NPOBOAQ, TO MOXKHO 3aMEHUTb LUTATHbIE, Ha NPOBOAA 6oNbLUero ceyeHns (BO CKONbKO pa3 A/IMHHeE, BO CTOJIbKO e pa3 bonblue ceyeHrie NPOBOAOB),
HO He ANMHHee 3x MeTpoB. MNogpobHo cm. «[lopAagok noaknoyeHnA». KabenbHble Tpaccbl JOMXKHbI ObiTb Kak MOXHO 6onee KOPOTKMMM. [onoxuTenbHble 1
oTpuuaTenbHble kKabenn AKb pekomeHayeTca NpoknagbiBaTb pAAoM Apyr ¢ apyrom. M3berante obpasoBaHus netenb Kabensa. Pacnonarante yCTPOMCTBO Kak
MOXKHO 6IPKe K aKKyMyNATOPHOMY MOMeLLEHMIO v 6aTapenHoMy wKkady, Tak Bbl U30eXMTe LOMONHUTENBHO NaleHNA HaNPSXXeHUA Ha NPOBOJAX.

NHBepTOp, 0CO6EHHO MOLLHbIE MOAENN, UMEIOT 3HAUUTENbHbIN BeC (8o 60 Kr), N03TOMY He06X0AMMO 3TO yuMTbIBaTb NPY BbIGOpe MecTa ANA YCTaHOBKMU.

MepeHocnTb MoLHbIe Mogeny (0T 6 KBT) Heo6xoAMMO NpY yyacTi He MeHee 2-X YenoBeK,
BO n36exxaHne nageHns npubopa nnm nonyyeHns TpaBmbl.

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

B 3aropogHbix gomax uHBepTtopbl 1 AKB uyacto pacnonarailoT B KOTeflbHbIX WK nofganax. iHorga BO3BOAATCA CTPOEHMA ANA MUHWINEKTPOCTAaHUWN, rae
yCTaHaBnmBatoT reHepatopbl, MAI n maccue AKB. B KBapTupax 1 Hebonbwmnx AayHbIX JOMMKax MHBepTopbl 1 AKB, ecriv OHM repmeTuYHbI, CTaBATCA faxe B
XKUNbIX MOMELLEHMAX, YacTO NOZA NeCTHLEN Ha CaMmOofeNbHbIX CTeNaxax.

NPU BbIBOPE MECTA AJ11 UHBEPTOPA HEOBXOAMMO COBIOAATb CNEAYIOLWWNE MPABUJIA:



A

1. ViHBepTOp fOMXKEH ObITb YCTAaHOBNEH Ha TBEPAOW, HEFOPIOYeN, BblAeprKuBatoLLel BeC npubopa 6e3 gepopmauyv, ropnaoHTanNbHON NOBEPXHOCTU.

2. N36eratb KOHTaKTa C BOAOW M APYTMMU XXUAKOCTAMM.

3. BnaxHOCTb OKpy»KatoLLen cpefbl He foMXKHa NpeBbiwaTth 95% (6e3 06pa3oBaHMA KOHAEHcaTa).

4. PekomeHayeMbl TemnepaTypHbIN pexxmum BHelwwHern cpefpl oT -25 C ... +35°C (npu 3ToM Hago nmeTb B BrAy, 4To AKB BpemMeHHO TepAloT EMKOCTb Npu
OTpULATENbHbIX TemnepaTtypax).

5. 3anpelaeTca 3aKpbiBaTb BeHTUALMOHHbIE OTBEPCTNA NHBepTOopa. PaccTtosiHMe OT BEHTUNALMOHHDbIX OTBEPCTUI A0 NPEenATCTBUA (CTeHbI)
AOJKHO 6bITb He MeHee 10 cm Co Bcex CTOPOH NHBepTopa.

6. 3anpelLlaeTca NCnosib30BaTb UHBEPTOP B MOMELLEHMAX C MblJIbHOW B3BECHIO.

7. He ponyckaeTtca nonagaHve B MHBEPTOP NOCTOPOHHMX NPeAMETOB, a TakXKe HaCeKOMBbIX.

8. Henb3sa nomelyatb Nnpnbop Ha nerko BocnjiameHAeMbIX NMOBEPXHOCTAX, Hanpumep, Ha KoBpax. Ecam MAI Heo6xogumo pacnonoXxuTb Ha
AepeBAHHOM CTennaxe, To Heo6XxoAMMO NCNoNb30BaTb Heropluylo Npoknagky (6onbuwe pasmepa MAI Ha 20 cM € KaXKAOW CTOPOHDI),
Hanpumep, U3 TOHKOro nucra metanna. Oco6eHHO BaXHO, YTOGbl He GbINo Ierko Bo3ropaembixX MaTepuanoB psagom ¢ otsepctuamu MAM,
Hanpumep, pAAOM C BeHTUNATopamu. BaxkHo, UuTo6bI BCe ropiouvie matepuanbl 66111 Ha 6onbwiom pacctoaHum ot MAIM nnm n3onnpoBaHbI
HeroprYMMmn matepuanamm Tak, 4ro6o1 MAI mor nerko npoBeTpmBaTbhCA.

 TPAHCIIOPTUPOBKA MHBEPTOPA

Mpu TPaHCMOPTMPOBKE HEOOXOANMO COBMIOAATL NOMOXKEHME NPKGOPa NPY TPAHCNIOPTUPOBKE (BEPX/HI3), a TaKKe He JoMycKaTb ero nageHus (3genvie xpynkoe!). He
[ONYyCKaTb NONafaHnsa XMAKOCTeN Ha yrNakoBKy 1 T.n. Heobxoaumble 0603HaueHWs 418 NPaBUIbHOM TPaHCMOPTUPOBKN HAaHECEHBI HA YNAKOBKY.

A

BHUMAHWE! Ecnu nHBepTOp TPaHCMOPTMPOBAJICA B YC/IOBMAX C HA3KON TeMMNepaTypou OKpY»KaloLLiero BO3ayXxa, U ero BHeC/IM B TENJ10e nomeLleHme -
BKJlioueHune cnepgyeTt npon3BoAnTb He paHee Yem Yepes 5 yacoB (Bpems Heobxofnmoe AniA ncnapeHus obpasytoLlerocs KoHaeHcara)

OBLUME TEXHIECKVIE APAMETPbI MAN

MapameTpbi MAI

Mogundunkayum npnbéopos MAT, KBT 3512B 5,0 24B 7,0 24B 10,0 24B 15,0 48B 20,0 48B

3,524B 5,048B 7,0 48B 10,0 48B
MakcmmanbHas MOIJ.I,HOCTbl, KBT 3,5 5,0 7,0 10,0 15,0 20,0
(peXnm akTMBHOW Harpy3Ku)
lMnkoBaa MoLHOCTb, 5 cek (KBT) 4,5 6,5 9,2 13,4 18 25
HoMuHanbHasa mowHocTb (KBT) 2,3 33 46 6,7 10,0 13,5
3awmTa ceTn oT KOPOTKOro aBT. aBT. aBT. aBT. aBT. aBT.
3aMblKaHus (aBTOMaT)
MuHMManbHbIN peKoMeHayeMbIl 50 A4 12B 50 Au 24B 50 Ay 24B 200 Au 24B 300 Au 48B 500Au 48B
maccuB AKb 50 Ay 24B 50 Ay 48B 50 Au 48B 100 Ay 48B

50 Ay 48B
MakcmmanbHbIn TOK 3apAaga (A) ~67% OT MaKC. MOLLHOCTM / Hanps»keHne maccma AKB.
3apAg oCyLecTBAAETCA C KOppeKLumen KoapdurLeHTa MOLHOCTH

-

. Ha mowjHocmu sbiwe HomuHansHol 8 asmoHomHoMm pexume MATT 6ydem pabomame He 60s1ee 20 MUH.




ABTOHOMHasnA paboTa (reHepauua ot AKB)

¢opma CUrHana Ha ebixoge

Yucrblii cuHyC

BbixogHoe HanpnmeHuel/
MCKa)KeHue CUHyca -
Coortsetcreyet OCT 13109-97
ONA 3neKTpoceTei

obLero nonb3oBaHUs

220/230B — (+1% -1%), uckaxeHue He 6onee 1% A0 HOMUHANLHOMN Harpy3KM
220/230B — (+2% -9%), nckaskeHue He 6osiee 5% B MONHOM AManasoHe

YactoTta BbIXOAHOIO HanpAXeHunAa

50 Iy, (+0.1%)

Tok no AKB B BblKntoueHHOM pexkume nnm
NPV TpaHCAALUK ceTn

80 — 250 mA no AKB

Tok xonocroro xoaa no AKB?

300 - 700 mA

KN4 ans mogenein 12/24/48 B

96 % (moaenu Ha 24B v 48B), 93% (moaenn 12B)

DNeKTPOHHaA 3aLmTa OT:

neperpyskun, KOPOTKOro 3amMbIKaHWUA, MOIHOTO pa3pA4a UAK nepe3apaga akKymyaaTopa,
BbIM/IECKOB ceTeBoro HanpsaxexHua 220/230B, neperpesa v 4p.

TemnepaTypHbiit gnanasox’

-25°C...+35°C

PaboTta npu BHelwHeli ceTn

DNeKTPOHHaA 3almTa OT:

neperpyskun, KOPOTKOro 3aMblKaHWA, MOJIHOTO pa3pAaa UaW nepesapana akKyMynaTopa,
BbIM/IECKOB CETEBOro HanpsaskeHma 220/230B, neperpesa v Ap.

TunoBoe Bpemsa NepeKknoyeHus

UHBEpTOp - ceTb’

Omc

ceTb - uHseprtop®

~2-4 mc (paKTUYECKM BbITNAAMUT KaK He6O/bLLOE UCKaxKeHne GOPMbI CUHYCa BO BPEMSA NEPEK/OYeHUA

1. [lapamempel 2apaHmupyromca npu 3apsaxeHHOM akkymynamope 13B (26B/52B coomeemcgeHHo).
2. 3agucum om HanpsxeHus Ha AKb, nooceemku TFT ducnnes, pabomel Raspberry Pi («<MAJIMHA»), 0onosHume neHeix pesie uniu 8HeWHe20 UHmepgecad.
[na nonHozo omksodeHus u obecmoyvusarHua MAI Heobxodumo omkodume asmomam 220B u nocne BblKniouume MAI mym6nepom unu cHame knemmy numanus + ¢ AKb.

3. 3agucum om modesnu.

4. Bce snemermel kpome TFT -Oucnnes 0o -40°C. [Ipu memnepamypax >35°C, MOwHoCMb npubopa ymeHbwdemcs, m.K. mensiogas 3awuma Ha4yHem cpabamsi8ame HAa MEeHbWUX MOUWHOCMSIX.
5. MNepeknioueHue Ha cems npousolioem Yepe3 5 cekyHO nocsie nosgieHus 8 Heli 220/230B, Ho camo nepekntoyeHue 3a < 1Mc.

6. B pexxume «TonniugHbili [eHepamop» nod Hazpy3kol ~ 4-8mc, Ha XX He 6osnee 20Mmc.




CPABHUTE/IbHAA TAB/IMLIA OCHOBHbIX BO3MOXHOCTEW MHBEPTOPOB MATT

Ne| CBOMCTBO MAII PRO MAIN HYBRID MAIN DOMINATOR MAN TITANATOR
1| InanasoH MakcuManbHbIX MOLLIHOCTEN, KBT 1,3/2/3/4,5/6/9/15/20| 1,3/2/3/4,5/6/9/15/20 |3/4,5/6/9/15/20 3,5/5/7/10/15/20
2 | lInana3oH HOMMWHabHbIX MOLLHOCTEN, KBT 09/1,4/2/3/4/6/10/14| 0,9/1,4/2/3/4/6/10/14 |\2/3/4/6/10/ 14 2,3/3,3/4,6/6,7/10/ 14
3 | HommHanbHoe HanpsxeHne AKB, B 12/24/48 12/24/48 12/24/48 12/24/48
4 | Tok 3apaga (0T MaKCMMasIbHOWM MOLLIHOCTW) 40% 40% 40% 67% *
5 | OyHKUMK 6aTapeliHOro MHBepPTOpa + + + +
6 | OyHKUMM ceTeBOro NHBepTOpPa - + + +
(nomkauka B ceTb, pabota B KO pexume)
7 | PaboTa B 3-x $ba3Hol ceTn - onuus + +
8 | Hannume 2-x Bxopos anAa cetn 220/230B onuma onuusa +
(0AVH 13 KOTOPbIX MOXKHO MCMOSIb30BATb [/1A BXOAA Pe3epPBHOrO reHepaTtopa ¢ ABP) +
9 | CuHxpoHHas (napannesbHas) pabota ) - - + "
(mo 10 npubopos B ogHodpazHom cetn 1 Ao 30 B TpexdasHO)
10
A A LA N - : 2 pene 3 pene
11| BcTpoeHHbIn MuHuM MK (AncTaHUMOH. MOHUTOPWHT 1 ynpaBneHne)| - - + +
12| MowHbIn DSP npoueccop ¢ 12 paspsagHbimu AL - - - +

1 paclLuMpeHHo nepudepren
(6onee UNCTbIN CUHYC 1 TOYHOCTL/CKOPOCTb PeaKLii)
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BHewWwHMIN uHTepdeinc ana paboTbl C LUIMHAMM

I>’C; RS232 (Bxop USB)

I°C; RS232; (Bxopg USB)

I’C; RS232; Bxog USB

I°C;Bxon USB;RS485 (onwms)

14

NHdopMaLmoHHbIe MPOTOKONbI 06MeHa

MAT

MATT

MATT

MATIT; MODBUS

15

EMI dunbTp Ha BXxOAE 1 Bbixoge
(cuHdazHbIN 1 anddepeHLmanbHbin)

onuus

onuus

+

+

Koppekuusa koapdpuumeHTa MOLLHOCTY NpuY 3apage

CmeHa AKB «Ha ropsauyto»

LietHon TFT gucnnei (3 BapraHTa oTobparkeHMA HGopMaLmm)

MNoakauka B pexnme KO ¢ TOUHOCTbIO 10 2%

BO3MOXHOCTb MCMONTHEHNA B BEPTMKASIbHOM HAaCTEHHOM Kopryce

+ [+ [+ [+ |+

Esponenckuin Ceptndurkat kavectsa (EC)

+

O~

* BO3MOXHbI OTNNYMA Y pPasfinyHbIX mMogenem NHBEPTOPOB B NNHeliKe C NOBbILLEHNEM MOLLHOCTN.

MAM HYBRID

MAIN PRO

MAN DOMINATOR

MANTITANATOR




BbIBOP MOLLHOCTW MHBEPTOPA MAIT N EMKOCTU AKB

Bbi6op MmowHocT MATT 3aBMCUT OT HEOO6XOAMMON ANUTENBHOCTM PaboTbl B aBTOHOMHOM PEXMME, TUMA Y MOLHOCTM Harpy3Ku.

B 3aBmcumocTn ot émkocTn MaccmBa AKB nHeepTop 6yaet nopaepxusatb 6ecnepeboiiHoCTb paboTbl Bawen cnctembl 6€3 HannMuma NPOMbILNEHHON CETU
onpepaeneHHoe Bpems. B Tabnuue «OpneHTUPOBOUYHOE BpeMA PaboTbl OT akKyMynATOpoB» (cM. TexHnueckne napameTtpbl MAT) ykazaHo BpeMA pab6oTbl MAT
Ha pPa3/IMYHbIX Harpy3kax B 3aBUCMMOCTU OT CyMMapHol emkoctn 12B AKB npu nobom mx nopknoueHun (nocnefoBaTefibHOM, NapannenbHOM Wan
nocnefoBaTesibHO-NapaniefibHoM, T.e. JOCTAaTOYHO MPOCTO YMHOXUTb KonnuectBo AKD Ha nx emkocTtb). Ytobbl AKD He cunbHO npocakmBanucb U JONAro
CNY>KWUNK, TOK pa3paga He JosmKkeH npesbiwatb, 0,4C ana kucnotHoix 1 1C ana LiFePO, AKB.

Hanpumep, ecnu yacto ncnonb3yetca Harpyska 5kBT, To gna 48B 65noka 310 paBHOCUIbHO TOKYy pa3spaga no AKB 5000B1/ 48B=~100A. T.e. emkocTb AKB
AOIKHa 6bITb He MeHbLue 100A/0,4C=250Au x 48B (T.e. 4 nocnenoBaTenbHO COeANHEHHbIX akkyMmynsaTopa no 250Au x 12B) ana kucnotHbix AKB 1 100/1C=100
Au x 48B ona LiFePO, AKB. Tun Harpy3kum Tak»ke BAUAET Ha BbIOOP MoLwHOCTM Nprnbopa. Ecnuv Harpyska obuiero Tina, To Hago BbIGMpaTb MHBEPTOP TakK, YTOObI
MOLLHOCTb Harpy3Ku He BbIXOAMa 3@ HOMUHAMbHYIO; eCNiv Cpean Harpy3oK ecTb Hacocbl®, CBY neub, nasepHblil NPUHTEP U T.M., T.e. NPUO0PbI C 60bLNMM
MyCKOBbIMM TOKaMu, TO Heobxoanm 3anac molHocT MATT. Komnpeccopbl, TpebytoT, Kak NpaBuio 5-Tu KpaTHOro 3anaca, AnsA 6onee «TpyfaHbIX» Harpy3oK
(xonoaunbHUK) 3anac fosmkeH 6bITb ewé Gonbwe (Hanpumep, Ana 150BT xonoaunbHMKA, HEOOXOAUM MHBEPTOP MOLLHOCTbIO He MeHee 1,3 KBT). MAI
cnocobeH BblAepKMBaTb MMKOBYIO Neperpysky B 2 — 2,5 pasa 60sblue CBOE HOMUHANbHOW MOLHOCTM HECKOSIbKO CEKYHA, KOTOpble MO3BOAAT BbINTY
Harpy3ke Ha pabouunii pexmnm.

* [IoumeyaHue: yem 211y6xe Haxo0UMCA CKBAXUHHbIU Hacoc (6e3 cucmembl NJIABHO20 NYCKa), mem 6osIbUIE Y He20 NYcKo8as MOuHOCMb. KosgpuyueHm ysenuyeHus konebaemca om * 3 0o * 7 (0na enybuH 6onee 50m).

KPATKOE ONMMUCAHUE NHBEPTOPA MAI TITANATOR

NHBepTOp ncnonblyetca ana obecneuveHna 6ecnepeboiHOro n/vnm aBTOHOMHOIO NTaHMA 06opyaoBaHuA, paboTatowero ot cetr 220/230B (nnm 380/400B
Ans TpéxdasHbIX CUCTEM) MEePEMEHHOIO HanpaXKeHUA. VIHBepTOp NpeobpasyeT sHepruto, HaKoMIeHHYIo B akkymynaTopax (AKB), B nepemMeHHOe HanpsXeHne
220/230B (unwn 380/400B ana TpéxdasHbix cuctem, coctoawmx m3 3-x nueptopoB MAT TITANATOR). [Ins 3apsaga AKB moxeT ObiTb MCNONIb30BaHa SHEPrna
JNEeKTPUYECKNx cetein obuiero HazHaveHua 220/230B (ganee, NPoCTo CeTb), reHEePATOPHbIX KOMMEKCOB UMW MUHUINEKTPOCTAHLUMIA, CONHEYHbIX 6aTaper
(naHenen, mogynen), BETPOreHepPaTOPOB UM COBMECTHOE MCMOJb30BaHNE HECKOJTbKMX UCTOYHMKOB NIEKTPUYECKON SHEPrUun.

Maccus AKB aBnaeTca goporoctoAwmm o6opygoBaHeM, KOTOPOe MOXHO BbIBECTU U3 CTPOA HEMPaBWUAbHONW 3KCnnyaTauyuen. Hegosapan unv nepesapag
AKB cyLecTBEHHO CHXKAET VX XKM3HEHHbIN LWKI, @ TakXKe ObICTPO YXYALLAET UX XapaKTepucTuku. NMommmo s3toro, AKB, nsrotoBneHHble No pasfnnyHbIM TEXHO-
norvam, TpebyloT CIOXKHbIX anropntmMoB 3apaga. MAT o6nagaeT BO3MOXHOCTbIO 3apsaxaTb AKD pasHbix MoanduKaunin, pasHbiIMU MeTogaMm 3apsaaa B COOT-
BETCTBUM C MapameTpamMu, 3aABfIeHHbIMU BeJyLMMM MUPOBbLIMU MPOU3BOAUTENAMUN aKKYMYIATOPOB.

MAT otcnexnsaeT coctoaHme 3apaga AKB 1 ncnonb3yeT COXpaHEHHYIO B aKKyMyIATOPaxX SHEPruo AnA NUTaHnA, NOAKIIOYEHHOro K HeMy obopyaoBaHus,
NP OTK/IIOYEHMM BHELIHErO NCTOYHMKA SNEKTPOSHeprun. [na nogkniouYeHNa CONMHEYHbIX NaHenen N BETPOreHepaTopoB HEOOXOANMbI COOTBETCTBYHOLLME
KOHTpoOepbl, BbinonHaAwwmne ¢yHKUMM 3apaga v 3awmutbl AKB. ConHeuHble 1 BETpAHbIE KOHTpoepbl, paspabotaHHblie «kMUKPOAPT MPO» moryT B3anmo-
pdencteoBaTb ¢ MATT HanpAMy1o, UTO AaeT BO3MOXKHOCTb MaKCMMAasibHO 3anacaTb M paunoHanbHO UCNOb30BaTb SHEPIUIO OT afibTEPHATUBHbBIX UICTOYHUKOB.
NuBepTopbl moandumkaumm Titanator cnocobHbl CUHXPOHU3NPOBATLCA C CETBIO M ONTUMMU3NPOBATb COBMECTHYIO PaboTy BCeEX MCTOUYHMKOB SHEPrUM C Hau-
MeHbLINM Bo3aencTBrem Ha AKB ana npoaneHns nx cpoka ciy»ooi.

Mpu ncnonb3oBaHun MAIT COBMECTHO € TPAaAULMOHHbIMY reHepaTopamu, paboTaowmmn Ha 6eH3uHe, rase Unn gu3enbHOM Tonnauee, obecneynBaeTt 3Hauu-
TenbHoe yBenuuyeHue KNI cnctembl 1 SKOHOMUIO TOMMBA, T.K. paboTaTb reHepaTop 6yaeT B ONTUMaNbHOM pexnme, 3apsxaa AKb n nutaa Harpysky yepes
NHBEPTOP. YMEHbLUNTCA BpeMA paboTbl reHepaTopa Ha XOIOCTOM X0y U 3HAUUTENBHO YBEIMUUTCA ero pecypc.

CxemoTexHvka MAI 6a3mpyeTcs Ha NCNONb30BaHNM KAYeCTBEHHbBIX U JOPOrOCTOALMX HU3KOUYACTOTHBIX TOPOB (MMEHHO TOPOB, a He NpocTo HY (H13koua-
CTOTHBbIX) TPaHCHOPMATOPOB) U 1EMEHTHOI Ha3e BeAyLMX MUPOBbIX Npoun3soauTeneit. Kaxablii MHBEPTOP MPOXOAUT NPOLIECC HACTPONKMN N TECTUPOBAHMS,
BbIOGOPOYHOro 06CeLOBAaHUS TEMIOBU30POM 1 OKOHYATENIbHOW NosHou npoepky B OTK npexae, YeM OH NOCTYMNaeT B NPOAAXKY.

Bce faHHble 0 NapameTpax TeCTUPOBaHMA KaXX[oro MHBEPTOPA U 3aperncTprpOBaHHbIE 3HAUEHMA 3aHOCATCA 6a3y AaHHbIX, @ UHBEPTOPY NPUCBAVBAETCS
COOTBETCTBYIOLNI YHUKANbHDBIA cepuiiHblii HoMep. Mo cepuiiHomy Homepy MAT-a Bcerga MOXHO y3HaTb BCe MPOBEPEHHbIE MAPAMETPbI U MPOXOXKAEHME
CTPecc-TecToB Yy N106Oro BbiNyLEHHOro 3K3emnsspa.



YTtobbl coxpaHuTb Bawe obopynoBaHue, n npegoTepatntb Bbixod MAIT-a n3 cTposn, B HEKOTOPbIX Cllyyasax, HeobxoamMmMo NnprnobpecTn yCTPoncTaa 3awwuTbl. B
ycnoBuax nepeboes N HekaueCcTBeHHOM GOPMbI CUTHaNa LeHTPanbHbIX 3/1IEKTPOCETEN, M3HOLIEHHbIX U NeperpyeHHbIX TPaAULMOHHbIX FeHepaTopoB - Npes-
naraetcA yCTaHOBUTb KOMMEKC yCTPOMCTB 3awmntbl MAT: ycTpoicTBa 3awwmuTbl OT MMMYSIbCHbIX NepeHanpsakeHnin, Pene KoHTponsa casura ¢as un 1.4.

B cnyyaax noCTOAHHbIX OTK/IOHEHNI XapaKTepucTuk 220/230B npombiwneHHOM ceT (HanpaXeHVe YacTo onycKkaetca HKe 190B unu nogHumaet-

cA Bbiwe 250B) Heo6xoaMMo NprnobpecTn ctabunnsarop HanpsXKeHuA.

MPUMEPHOE BPEMA PABOTbl CUCTEMbI OT AKB (BE3 CETW)

Cuntaem c nonHoro 3apaga maccmea AKB oo nonHoro pa3spaga (cuntaem nonbii paspag HanpsxkeHna 11/22/44B — 3aBoackan yctaHoBKa nHBeptopos MATT).

Ha 12 sonbToOBY!IO rpynny.

Emkoctb AKb/Harpy3ka | 100BT 300BT 500BT 1,0kBT | 2,0kBT 3,0kBT
50 A/ux12B 3450m | T410m 45m 24Mm 10m 5m
100A/u x12B 7450m [ 2440m T430Mm 45m 24m 10m
200A/u x12B 15450m | 5420m 3410m T430Mm 48m 30m
2wt 200A/u x12B 371450m | 10430m | 6420m | 3410m 1u30m 1y
Ha 24 sonbToOBYI0 rpynny.
EmkocTb 6,0KkBT
AKB/Harpyska 100BT 300BT 500BtT | 1,0kBt | 2,0kBT | 3,0KkBT
2wt 50 A/ux12B 7450m 2430m | Tu30m 45m 15m 8m -
2wt 200A/u x12B 31450m 10430m | 6420M | 3410m | Tuy30m 1y 25m
4wt 200A/u x12B 63450m 21410m | 12440m | 6420m | 3410Mm 24 Ty
8wt
200A/u x12B 127440m 42430m | 25430m | 12440m | 6U20Mm [ 44T10m 2y
Ha 48 sBonbTOBYIO rpynny.
6 9 KBT 12
Emkoctb AKB/Harpy3ska | 100BT | 300Bt | 500BT | 1,0KkBT | 2,0kBT | 3,0KBT | KBT KBT
4wt 50A/ux12B 15430m 54 3y 1420m | 45m 25m | 8m -* -*
4wt 200 A/u x12B 63450M [ 21410m | 12u40Mm | 6420Mm | 34u10Mm IE 35m | 10m
8wt 200A/u x12B 127440M | 42u30M | 25430M | 12440Mm | 6420M | 44T0m | 24 | T420Mu | Ty

* MeHee 5 MUHYT, HE peKoOMeHAYeTCA ANnA NoAKNIOYEHNA.



OBLLMIA BUA. PACTIONIOXEHVIE SNIEMEHTOB YTTPABTIEHV 1 VX HASHANEHIE

Ha puricyHKax HVXKe, MpefCcTaB/ieH BHEWHWI BUA NpubopoB cnepeam 1 C3aam HaurHasa ¢ mogenu 7 KBT v Bbilwe B 19 A01IMOBOM Kopnyce.
Y Mmogenen ¢ MeHbLUeln/60sbLueli MOLHOCTbBIO U APYTrMX UCMIOSTHEHUS KOPMYCa MMEKOTCS aHANIOrMYHbIE SN1IEMEHTbI YNPABAEHUA C aHANOTMYHBbIMU HALMUCAMY

N NOACHEHUAMMN.

PoseTka ana onepatnsHoro CeeToaMoaHble MHANKATOPbI
NOAKMIOYEHWNA Harpys3Ku, e)KMMAOB £la60Tb| 8 P
CM. OrpaHnyeHne No MOLHOCTHY P p

GRID IN2 GRID IN1
OUTPUT 220/230V CETb BX2 CETb BX1
MAX. LOAD 16A (3 kW)
z : BATTERY
AKB
1ST INPUT 220/230V
PROTECTION v
oN MAN
O sine wave
20,0kW
OFF
BbIKI O 15,0kW
NPEOOXPAHUTENb SELECT
BXO[IA 1 220/230B BbIBOP O 10,0kW A %6V
A 48V
L N A2
BbIX. HANPS)KEHUE 220/230B
MAKC. HAFPY3KA 16A (3kBT)
MpepoxpanHuTtens BeHTunAatop KHonku ynpasneHus Pazbem USB MAT
BXOAA 1 oxnaxaeHua

PucyHok 1. BHewHuli 8ud uH8epmopa, 1uyesas CMopoHa
12



Pazbem gns nogknioueHmn
fAatymka Temnepatypbl AKB

Pazbémbl mexxnprbopHor
CUHXPOHM3aLUMMN N COeAUHEHMS

[aHHble o npunbope,
ero CepunHbIN Homep,
MOfeNb, MOLLHOCTb U Aip.

Homepa KOHTaKTOB KNneMHOI
KONOQKM N UX Ha3HaYeHne

KnemHas kopobka

MNpenoxpaHuTtens
BXOLOA 2
Tymbnep
BKJTtoueHna/BblK/Tiou

eHUA VHBepTopa

Battery
5

www.invertor.ru

ystem

WWW.MICROART.PRO WWW.MUKPOAPT.P® WWW.INVERTOR.RU

C€

MAC SINE

Made in Russia

MAN SINE

CpenaHo B Poccun

¢ npubopamn MVKPOAPT MopkntoueHue K AKB
(MPPT/BMS)
SYNCHRONIZATION
CUHXPOHMBALMA BATTE R E]E
MPPT/ # MUKPOAPT® 2ND INPUT 220/230V
X1 sus X2 Y1 Y2 VBPWAHO-CETEBOW UHBEPTEP AKB MAﬁc PROTECTION
e T | O o 1 Gl 5 ON oN
O D D D D O Bx. Hanp.: 48 B | Bx. Hanp.: 120-290 B, 50 My O |_|tI
Kk 96% | Knace saups: IP21/1 O
Zﬁgwg:»g\eparypm Avanazok: 2 6
@) O Mposeneio 000 WUKFOAPT (P05, OFF
RELAY 1-3 [T | i 7 casamsis " BIK
PEIE 1-3 T, 30 N T
Pin 1/Com oo FALC €
gl @ KoHT. 1/061. o o
v Pin 2/NC . e
= @ KoHT. 2/3amk. MICROART 4 OFF
& Pin 3INO HYBRID INVERTER (ON-GRID) BbIKIT
9 KoHr. 3/Pasom. A o8, rom 5 NPEOXPAHUTENb
DC Input: 48 V | AC Input: 120-290 V, 50 Hz. — BXO[IA 2 220/230B
D Tear P ot 1| Praction Clase:
Pene 1 Pene 2 T s e Lo
10T1a 11 vy oo, Noscon 12972 6
| @ @ @ | @ @ @ | Russa Contac . 7 4954776451, o o
wmicroartpro
i A[CE AC VOLTAGE 220/230V 50Hz "~~~
NEPEMEHHOE HAMPSKEHUE 220/230B 50y
O SN 46805 EE
(L TR —— Mini PC ——
PHASE OUTPUT _, NEUTRAL OUTPUT _ PHASE INPUT 1
BbIXO[] ®A3A BbIXOA HEUTPAN BXO[ 1-1 ®A3bI o
4 PHASE INPUT 2 5 NEUTRAL INPUT GGROUNDJ_
:) Q O BXO[] 2-/1 ®A3bI BXOL HEUTPANN 3EMNA =
5 LAN USB USB
), Sneprus Sneprus
@ @.3., Qur @ e Inverter MICROART Wheeprop MICROART @) ®)

I

|

Paszbem nogknioueHns

OONMONMHUTESNTIbHbIX yCTpOVICTB

(BHewWwHWI nHTepdenc ans
paboTbi ¢ AON. UIMHAMU 1
npoToKonamm)

(Pasbem nopta RS485
OMLMOHANbHO)

Pa3bémbl ons nogknioyeHns
K AOMOMHUTENbHBIM 3 pene

MpenoxpaHutenb K nepegHen

po3eTke 16A 220B

PucyHok 2. BHewHuti ud uHeepmopa, 3a0HAsS CMOopoHa

Pazbembl Munu MK (4USB+1LAN)
Raspberry Pi ("MAJIVIHA")
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o [¢]

CBeToanoaHble NHOWNKATOPbI MICROART®

pe)KI/IMOBpa6OTbI Renewable energy systems

\END IN2

CETb BX2

RID IN1

CETb BX1

:A BATTERY

AKB

LiBeTHOM XNAKOKPUCTANINYECKNIA ;

nHankatop (TFT- gucnnen) sine wave

[ITANATOR

KHonku ynpasneHus

CHARGE "™ START
3APAN CTAPT

Pazbem ana nogknoyeHus

fAatumka Temnepatypbl AKB BeHTunaTop
oxnaxaeHus
Pa3bémbl mexxnprbopHom
CUHXPOHK3aLM 1 COeiMHEeHNA PoseTka ons onepatneBHOro
¢ npubopamu MUKPOAPT NOAKMYEHVA Harpys3Ku,
(MPPT/BMS) CM. OrpaHuyeHmne no MOLHOCTH
o o
C D)
Tymbnep
MAN ), 3neprien Al i s
O B3 @ $o oo c E Inverter MICROART EH[ Vraspron MICROART BK/TioueHus/BblK /oy
WWW.MICROART.PRO WWW.MUKPOAPT.P® WWW.INVERTOR.RU Made in Russia Caenaro s Pocoun €HnA NHBepTopa

PucyHok 1.A BHewHuli 8u0 uHBepmopa (8epmukasibHbIl KOpnyc), luyesas CMopoHa

T w2 SYNCHROMEATON [y [ mmuamooner MAC — oy BATTERY [
Pa3b&Mmbl 45191 NOAKIIOYEHNS olg O g g @)
K IOMONHNTENbHBIM 3 pene o o

()tSTINeUT 2200500 nOLI.KJ'HOHeHVIe Kk AKB

-/ PROTECTION

O

\

OFF
Bhicn

RELAY 13 wh] . %é N I'Ipe,qoxpaHVlTenb
i S0 | Eiee we] ol ] BT e Of BXOJA 11 BXOLA 2
o 2133 " s micronrr | 8 | |
Pasbem nopkioveHns N g PnING | mMcoMT z G
AOMONHUTENbHbIX YCTPONCTB 5 pors T Pene2 Tar o L =2 Pazbembl MuHun MK (4USB+1LAN)
(BHewHwuin nHTepdeiic ana 50 |:| Raspberry Pi ("MAJIHA")
paboTbi ¢ AON. WWMHAMKU 1
NpPOTOKONaMM) /O/l/: ©
SN 4680
(Pasbem nopta RS485 i USB mAC 1 o 10 g
USB MAn o s .
OMNUMOHasIbHO) ] G VOLTAGE 220230V 50z~ KnemHas kopobKa (noa KpbiLKkoi)
— =) /O  reavma rIEPEMECHSIOE HAMPSOKEHWE 220/230B 50y — —é‘ix
MpenoxpaHuTenb K nepegHeit o) —o o gy || 0 A = -
PepoXpatTens  nepen R N S—- 5 Howmepa KOHTAKTOB KflemHo
poseTke el il gl KOMOAKM 11 VX Ha3HayeHne
- v e et i L N (nop Kpbiwwkon)
Pasbem USB MAT

PucyHok 2.A BHewHuli 8u0 uHBepmopa (8epmukasibHbIl KOpNyc), HUXHAA CMOPOHA
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I'IposeneHme 3a3emneHna ona Bcero 3J'IeKTpOO60py,D,OBaHI/Iﬂ

NHBepTop MAI (Npu CTauMOHapHOWM YCTaHOBKE) M BCe NpUOOpbl JO/MKHbI MMETb 3a3emsieHne B cooTBeTcTBMM C [1Y3.
3aszemnieHne JOMKHO 6biTb eAnHO (BKNoYasA WKadbl 1 CTeNNaXKn, C KOTOPbIMUA MOTYT MMETb KOHTaKT npubopbl), To ecTb B s
pa3HbiX TOUYKaxX COEAMHEHWA He [OO/MKHO BO3HMKaTb MOTEHUMANOB M MIOXUX KOHTakToB. CTennaxu n meTannmyeckue |
KOHCTPYKLMK, CONpurKacatoLwwmeca ¢ npnbopom Takxke HeobXoanMo 3a3eMNnTb. :
i
A

B MMHMManbHOM MCNOMIHEHUM 3a3eMJIeHME (ANA 3aLWMTbl OT HABOAOK) - 3TO MeTa/NIMYECKUIA WTbIPb (OUMHKOBAHHAA Tpy6a, ¢
TONILMHONM CTEHKMN He MeHee 3,5 mm), BOUTbIN B 3eMnto Ha 1,5-3M € NOAKIOYEHHBIM K HEMY MPOBOAHNKOM (TPaANLNOHHO B
M30MAL MK XKeNToro LBeTa C 3e/IEHON Monocomn).

B et

> SR

aKKyMynaTopbl, OObIYHO 3a3eMneHo Ha + uAMm - 3TUX
akKymynAatopos. T.k. MAI ranbBaHn4eckn pa3BasaH oT + 1 — CBOUX
BbiBogoB AKB TO pgonyctumo nopkntoveHve MAIT K Takomy g e 8
TeNeKoOMMYHMKaLMOHHOMY 060pyA0BaHUIO. ¥ & +% + —e + % e +
NcknioueHnem ABnaetcAa pasbem RS232, npu mMcnonb3oBaHUKM
KOTOPOro Hy)XHO 16O npeaycMOTPeTb  rasibBaHMYECKYH
pa3BA3Ky NM60 NoaKUaTb K ycTporcTBam 6e3 3a3eMneHuns. 3 g ! I o) % i C=AM0Ael|  HoEI00R €=100 A
JTO TakXKe Hago UMeTb B BMAY Ans nobbix aApyrux npubopos | - 38 -9 - o <% - o = 5
KOTOpble MOryT NnoAksoyaTbca K 3azemneHHomy AKB. Hanpumep, ~— -
3apAaHuKN unn KoHtponnepbl MPPT. OHM gonHbl 6biTb Nnbo
ranbBaHNYeCKM pa3Ba3aHbl MO0 He MEeTb CBA3M C 3a3eMJIEHUNEM,
HanpuMep, CONIHEYHbIE MaHEeNN He JOMKHbI KacaTbCA 3a3emMeHuns
(HanpuMep, CO CTOMKOM B KOTOPOW PaCMOfIOXeHbl CONIHEYHbIe
6aTapen 1 KOTopana B CBOK o4epeab CTOUT Ha 3emsie).

i:f TeﬂeKOMMYHI/IKaLI,I/IOHHOG o6opy,q0|3aH|/|e, KOTOpOE MMEeET CBOU

128 128 128 128 128 128

128
248

a) 8)

MogrotoBka maccma AKB.

248
48 B

+ @ —e +
MPEOYTPEXKOEHIE! Heobxogumo  ctporo
cobniopgatb MONAPHOCTb  noakntodeHna AKB K s - 128 128 128 128

MHBEPTOPY. ,D.a)Ke KpaTKkoBpeMeHHOEe HeBepHOoe C=100 A4 C=100 A4 C=100 Ay C=100 A4 C=100 A4 C=100 Ay
nogknoveHve Kk AKb nprneoanT K BbIxofy MHBEpPTOpPA - e - e
n3 crtpoa. PeMOHT B JaHHOM cryyae He Oyper
ABNAETCA rapPaHTUMNHBIM.

C6opka maccuBa AKB, puc. 3 o r)

a) napannenbHoe coeagnHeHmne 2x AKb: 12B x 200 Ay
0) nocnegoBaTtenbHoe coeguHeHne 2xX AKB: 24B x 100 Ay Pucyrok 3
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B) nocnegoBaTtefibHo-NapannenbHoe coeguHeHne 4x AKB: 24B x 200 Ay

r) nocneposatenbHoe coeguHeHme 4x AKB: 48B x 100Auy

Mpwn napannenbHom nogkntoyeHnn AKb EMKOCTM CKNaabIBalOTCA, @ HaNnpsaXeHne He MeHAeTCA (BapuaHTbl: a, B).

MNpwn nocnepgoBaTenbHOM noaknoYeHn AKb EMKOCTb He M3MEHAETCA, @ HaNPAXKEeHNA CKNaAbIBalOTCA (BapuaHTbl: 6, T).
MoapobHocTn B NnpunoxeHum «Boibop n pabota AKB».

A MPEOYMPEXOEHWE!  3akpennate nposoga oT MAI kK knemmam AKB HeobxognMo Ocob6eHHO TulaTenbHO! PekomeHayem MpUMEHATb cneumanbHyo
TOKOMPOBOZALLYIO CMa3Ky. [Tnoxoe coemHeHme ¢ kKnemmamm AKB MoXKeT nprBecTy K Bbixoay npubopa 13 ctpos! [Npur nnoxom KoHTaKTe 6yayT pa3orpeBaTbca
MecTa coeMHeHNA 1 MPOBOAA, YTO MOXKET MPUBECTU K PacrjiaBleHNto 1 3aMblKaHWIO MPOBOAOB, a TakXKe K 60MbLUNM NOTEPAM MOLLHOCTH.

Cosem (nepeoe nodknoveHue AKb npu omknioyeHHoli cemu 220B) !!!  Bo uzbexaHuu cunbHOU UCKpbl nepeoe NoOK/Ilo4YeHUe «+» KJIeMMbl npo8ood,
neped mem Kak ee 3aKkpenums Ha 601m, MOXXHO npou3eecmu 4Yepe3 He6onbwol peaucmop (Hanpumep, ob6bI4HYI0 IamMny HakanueaHus). OcobeHHO
CunbHAA UcKpa eo3HUKaem e 48B 610kax: 8 3mom csiy4yae pekomeHoyem, ec/lu Hem pe3ucmopa, nocsiedoeamesibHO KPAMKO8peMeHHO KacambCs «+»
K/1ieMMbl nposoda 8Ha4vase «+»12B nepeozo (om 3emnu) AKb, nomom «+»24B emopozo AKb, «+»36B mpemeoezo AKb u HakoHey «+»48B nocsedHez0
AKb e 48B ceaske.

A MPEOYNPEXIOEHUE! Mepembiukn mexay AKB Heobxoammo 3akpennaTh TwaTtenbHo! PekomeHayeTca NpUMeHATb TOKONPOBOAALLYIO CMa3KYy.

[nAa nepembluek pekomeHAyeM NPUMEHATb NPOBOAA CeYEHEM HEe MeHbLLE, YeM NPOBOoAa OT MHBEPTOpa.

Ecnn ectb HeobxoanmocCTb yannHUTL Nposoga K AKB, To MoXHO oTpe3aTb WwTaTHble NnpoBoAa B 10-15 cm oT Kopnyca 1 npunasaTb Uiy o6xaTb cneynanbHOm
rMNb30W HOBbIN ANNHHBIN NpoBoa. MNpu yanuHeHu B 2 pasa (T.e. npoBoja A/IMHOK B 2 MeTpa), HeobxoanMo NpoBof BblibnpaTb ceyeHnem B 2 pasa 6onblue,
yem yctaHoBneHbl Ha MATI. Mpwn yanuHeHnn B 3 pasa, 6paTb NpoBog B 3 pa3a 60NbWNM CeYEHMEM, YEM LUTATHBIN.

lMpumeuarue. MAI paccuumsigaem nadeHue HanpaxeHuUs Ha nposodax K AKb 8 3asucumocmu om moka u npou3gooum coomaemcmayowyto KOppeKmuposKy
HanpsaxeHus. Koppekyus npoucxooum U3 pacyéma mekyuje2o moka, u3gecmmHeoix cedeHul nposo0os 071 kaxxoou modenu MAIT u ux cmaHoapmHoU O/UHbl.
JaHHeie 3HayeHuUs «<npedycmaHossieHbl» U He Mo2ym Gbimb U3MEHeHbI N01b308aMesIEM.

PekomeHpyem noakntoyatb maccms AKB «no guaroHanu» K natocy ot neporo AKB B c6opKe, 1 K MUHYCY OT NocnieaHero.
MNpukpenuTe ckoTyeM Ha cepeaunHy ogHoro AKb gatunk TemnepaTtypbl 1 BCTaBbTe NPOBOJ B pa3beM NOAK/IIYEeHUA faTuMKa BHELIHe TeMnepaTypbl cM. Puc.2.

A MPEOYNPEXOEHWE! 3anpewaetca Habnpatb Maccu AKB 13 pasHbix akkymynatopos! AKB fomKHbI 6bITb O4HOIrO NPON3BOAUTENSA 1 OAMHAKOBOIO TWMa,

MPEOYMNPEXOEHWIE! 3anpewaetca coegnHaTtb MuHyc AKB ¢ 3a3emneHunem (co «wtbipém» BomTOoM B 3emito). CoeguHaa muHyc AKB c 3azemneHnem, Bl
co3paeTe 06paTHbLIN KOHTYP, KOTOPbIV MPUBOAUT K pa3pAaay akkyMyIATOPOB 1, B HEKOTOPbIX C/TyYasX, BbIXody 13 CTPOA MHBEPTOpPA.

Bpema MoHTaka Maccuea AKB. MNpu nonagaHum 3TMx npegmeToB mexay knemmamm AKB no HUm nongeT oueHb 60NbLLON TOK, MeTa PacniaBUTCA, U Bbl

f BH/MAHWE! TMepen MOHTaXOM CHUMWTE MeTannmyeckmne ykpaleHua (0Co6eHHO Lenoykn 1 bpacnetbl) n ybepute MeTanIMYeCKUin UHCTPYMEHT Ha
MO>KeTe MONYyYNTb OYEHb CUSIbHbIE OXKOTW.

HanpAa*keHne Ha MaccBe He COOTBETCTBYET HOMWHANIbHOMY HanpAXeHUI0 MHBEPTOPaA.

BHUMAHWE! MNMpwn nogknioyeHnn K akKyMynaTopHbIM 6aTapeam MHBePTOpPaA «M3 KOPOOKM», nnbo nocne gonroro otknoveHnsa MAT ot AKb BO3MOXHO

A BHMMAHWE! MNpoBepbTe HanpsxeHue Ha Baweln cbopke AKB, ¢ nomouwbio BonbTMeTpa. 3anpewaeTtca nogkntoyatb MAI K maccuy AKB, ecnn
A NPOCKaKMBaHUA NCKPbI Mexay nogkntovaemon knemmownt MAT n knemmon AKB - 3TO NPONCcXoanT 3apag BHYTPEHHMX 6annacTHbIX eMKOCTeN.
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MNoakntoueHne K anekTpoceTn

HeO6XO,D,VIMO obecTountb BCe BXOOHble Uenu. OTcyTCTBI/Ie HaI'IpH)KEHVIVI Ha MPOBOAHNKaAX HeO6XOp,I/IMO KOHTpOMMpOBaTb nepeq Ha4dasiomMm pa60T

f BHUMAHWE! Mpwn paboTe C BbICOKUMU HAMPSKEHUAMU CYLLECTBYIOT PUCK MOPAKEHUA 3MIeKTPUYECKUM TOKOM, MOSTOMY nepep Hayanom pabor
cneyunanbHbIMU NPOBHUKaMM.

BH/IMAHWE! Heobxogumo ctporo cobntogatb ¢pasmpoBky npubopos. HecobniogeHre npaBuibHOCTU NOAKOYEHUA Gasbl, HENTPANK, 3EMIN MOXET
NPUBECTU K HEBEPHO paboTe 060pyL0BaAHMA UV BbIXOAY €r0 13 CTPOA.

1 2 3
saroen a0 10, Kok npasno sce | MowHocTs | Pexomenzyemoe PHASEQUIPUT | NEUTRAL QUTPUT  PHASE INPUT
Nprbopbl MOWHOCTLIO OT 3 KBT), Heobxoau- npubopa, KBT cetiehmne nposoAa, Mm
MO CHATb KPbILKY C pacnpenenlv/lTeanoM 3,5 2,5
(kneMMHoOW) KOpOOKM Ha 3aAHen naHenu —l
npu6opa, CM. prc.5. 5 25 1 e

’

MoaknioyaemMble npoBoda HeobxoaMmo 2 |

NPOBOAUTb Yepe3 pPe3nHOBbIE MaHXeTb, 7 4 @
npeaBapuTeNnibHO CAenaB B HUX OTBEPCTUA 3 |

nog Heobxoaumbln Kabenb. Heobxogmmo 10 6 @
TWATENbHO 3aTArMBaTb MPOBOAHUKN B

KJIeMMHIKaXx, a Noc/ie MOHTa)Ka YyCTaHOBUTb 15 10 4 @'
KpbllWKY Ha ee mecTo. Huxe npusepeHa

npumepHasa cxema nogknoyeHna MAI K 20 16 5 e‘
BXOAHbIM/BbIXOAHbIM ceTAm 220/2308B: @

HeobxoaMo OTMETUTDb, UTO KOHTAKT 4 MCNOJb3yeTca ANA NOAKI0YEHMA TOMIMBHOIO reHepaTopa 1nu
BTOpOW pe3epBHON dpa3bl 220/230B, nogpobHee CM. B COOTBETCTBYIOLEM pa3gene. B octanbHbIx Mofe-

4 5 6
NAX He ncnonb3yeTcA. SECOND PHASE INPUT  NEUTRAL INPUT  GROUND
BXO4 2-N ®A3bI (DOMINATOR) BXOA HEWUTPANW 3EMNA

PucyHok 5. KnemmHas Koo0ka npubopo8 MouwHocmoto om 3 kBm.

NOAKNOYAOTCA B TePMKHAJIbl C COOTBETCTBYIOLWLNMM HaANMNCAMW Ha KOopnyce NHBEPTOpPa. HeBepHoe nogKn4vYeHmne MOXeET NpPprBeCTN K O4eHb CEPbE3HbIM

BH/IMAHWE! Crporo cobntogarite Ha3HaueHWe Knemm B KIIEMMHOW KOpobOKe Ha 3aaHel naHenu nieeptopa MAT. 3emns, HenTpanb, ¢pa3a Bxoaa, hasa Bbixoaa
A nocnencTamAm, Bbixogy 13 ctpoa MAIT, Harpy3ok (MoTpebuTenelt), a Tak»Ke K BOSHUKHOBEHMIO MOXapa, B CNIEACTBUM KOPOTKOTO 3aMblKaHWA.
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BKJTioueHne MAT 6e3 Harpy3Ku 1 yCTaHOBKA OCHOBHbIX NMapaMeTpoB Yepes meHo MAT]

Tymbnep BKJTtoueHnsa MAT nepesecTtu B nonoxeHue BKJT. 3awmMTHbIN aBTOMaT-NpeaoxpaHnTenb nNo Bxoay cetn 220/230B noka He BKJlouaTtb.
C nomoubo KHONOK «3apaay» n «CTapT» BBECT TUN 1 EMKOCTb Balero maccuba AKB (cm. pasgen «BbIBOP NMAPAMETPOBY»). 3atem nogkntounte HebonbLyto
HarpysKy Ana NpoBepKn pexkrnma reHepaumm (Hanpumep, HACTOMbHYIO Namny).

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

MapameTpbl AKB, BbI6Op OCHOBHbIX pexkMMoB paboTbl, KO pexunm, pexmnmbl yBenmyeHna MOLHOCTH, BbIOOP HeCTaHAAPTHbIX MOPOroB HaNpPAMXeHWI BaLlen
ceT unn cneymduryeckre napameTpbl TOKOB 3apaaoB Bawnx AKB, Bbl moxeTe HacTpouTb uepes meHto MATI, (cm. «BbIBOP MAPAMETPOBY).

MNoaknioveHne HarpysKu

Mpunbopbl Mo HOCTbIO 6onee 3 KBT nogkntoyatoTcs Harpy3ke 220/230B ¢ NOMOLLbIO KNEMMHO KOPOOKM, KOTOpasA pacrnosfioxKeHa Ha 3agHel naHenu npubopa,
CM. puc.5.

BH/MAHWE! Ha BbixogHyto po3eTKy BHYTpU Npubopa yCTaHOBMEH NAaBKUI NpefoxpaHuTtens. Ecnn npesbicntb MowHoCTb 3KBT To npepoxpaHuTenb
croput u notpebyeTca ero 3ameHa.

BKJltoueHne nogaum 220/230B Ha MAT

[na storo BK/liounTte aBTOMaTnYeCKMin BbikNtovaTenb (NpefoxpaHnTtens) B nonoxeHue BKJTioueHo (1).

Tymbnep n/nunu aBTOMaTMyYeCKWI BbiK/oYaTeNlb/NpeaoxpaHnTeNlb MOryT HaXOAUTCA, B 3aBUCUMOCTM OT MCMOMHEHWA WX TUNa Kopnyca, TMbo Ha 3apHewn,
nnbo Ha nepeaHer naHenun MATI.

BH/IMAHWE! Ona otkntoueHna MAT Heobxoaumo BblKntounTb aBTOMaTnuecKmii BbiktouaTtenb (NpefoxpaHuTenb) CeTH (eC/I OHA eCTb), HaXkaTb KHOMKY
«CrapT» (Tem cambiMm BblKntounB reHepauuio 220/230B MAT-om ot AKB), a 3atem Tym6nep MATN. Mocne yero moxHo oTkntounts MAIT OT NpoBOAOB CeTH
(NpenBapuTeNbHO OTKIOUMB aBTOMAT B LLUUTKE) 1, 3aTeM, OT kKnemm AKB.

BH/MAHWE! BKJTioueHne MATT Heobxoanmo npor3BoanTs B 06paTHOM nopagke. Hu B koem cnyyae He nogksoyainTe ceTeBble nposoga ¢ 220/230B K
MATI HaxogAweMycsa B pexume reHepaumy 220/230B. byabte BHUMaTENbHbI NPV NOAKOYEHUN NPOBOAOB — COeANHANTE pasy 1 HenTpanb (HoNb) B
COOTBETCTBMM C MapKMPOBKOW Ha Kopnyce MATT.



n 3aluToun,

MogpobHasa cxema nogkniwyeHna MAM. Heobxopumo npaBunbHO NoAKNWYUTL MAM. Mpeanaraem Havbonee 3aWUWEHHY CXeMy MOAKNWYEHWS, C AONONIHUTENbHO

Heobxoanmon npu nNoJHOM aBTOHOMHOM MUTaHWUK, 0C068HHO, eC/iIn BO3MOXeH 3apAaja OT MUHUINEKTPOCTaHUuuu.
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MpocmoTp pexnmos paboTtbl MAT 1 n3mMeHeHne NapaMeTpoB HACTPOEK OCYLLECTBAAETCA € MOMOLLbIo MKW (KngKOKpUCTanInyeCckoro MHANKaTopa).
CywecTByeT ABa pexxuma pabotbl KKWN:

- PeXum HanKauun

- PEXNM HaCTPOMKMN NapamMmeTpPOB C MOMOLLbIO MEHIO.

B pexxnme nHANKaLmm MOXXHO NocMoTpeTb NHPopmaLmio o coctoaHne AKB, 3HaueHne HanpsxeHns Ha Bxoge/Bbixoge MAT, MOLWHOCTb Harpy3Ku, 4acToTy
reHepaumm 1 T.4. Ana yno6cTea caenaHo yetbipe MHGOPMaLMOHHbBIX Tabno (3KpaHbl):

OKPAH N21: 0CHOBHOW 3KpaH C oTobpaeHnem HanbosbLIero KoimyecTsa napaMeTpos;

SKPAH N92: rpadunueckoe otobopaxkeHune paboTbl CUCTEMDI;

OKPAH N23: oTobparkeHne CTaTUCTUKIM paboTbl cuTeMbl (CKONbKO 3Heprun npowwno yepes cetb (AC-> n3 cetn n AC<- B ceTb B ciiyyae npogaku), ns AKb
(MAI) 3a neprog BpemeHu B KBT.U 1 npegynpexaeHmnin/owmobok;

SKPAH N24: TonbKo camoe Heobxoanmoe KpymnHbIM LWPUQGTOM.

KopoTKko Haxkmmasa KHOMKY “3apAaa” MOXXHO NUCTaTb 3TV 3KpaHbl. B Kaxkgom Tabno ABe BepXHUE CTPOKM OTOOpaXKakoT COCTOAHUE, NPeaynpexXaeHNa Nnm
CTAaTUCTUKY B TEKCTOBOM BUAE, @ TaKXKe TeKyLlee BpeMA. Ecnm ecTb olwmnbKmn noasnaeTca 3Hak “!” B KOHLEe BTOPOW CTPOKM (Camy OLNMOKY MOXHO MOCMOTPETD B

6 60K).
Tapno CTaaTE;’TAT_'Kan OLL;M oK) SKPAH No2 YcnoBHble o603HavyeHna Ha DKPAHE N°1,2,4*%:

1:t°AKb
2:t’TpaHcdopmaTopa

- bydepHbin

3: t°c1nNoBbIX 3N1eMeHTOB

4: cTpoka napameTtpos AKB: HanpsxeHue AKB, ToK 3apaaa/pa3paga, HanpsaxeHne KoHua 3apaga AKb,
6ydepHoe HanpsikeHne AKB, HanpsxxeHre B pexxkme IKO.

5: BXOAHble napameTpbl ceTv 220B: HanpsaxeHue ceTu (1 unn 2 BXoAa), MOLWHOCTb, NoTpebnaemas ot
cetu; B pexkmume KO MOLHOCTb NOAKAUKM.

6: BbIXOHble napameTpbl MATI: HanpsAxeHne Ha Bbixo4e, MOLLHOCTb Harpy3km n 4actoTa.

CratucTuka kBr.4 AC->:
MAR:

PRI G E gge) oo Tonbko Ha SKPAHE Ne2:
OwnboK Her l-' '— 7: HanpsAXeHne 1 TOK CONTHeYHbIX NaHenen/BeTporHepatopa ot K3C (MPPT MUKPOAPT)
fv 0,0
-' .-‘ + *HA SKPAHE N21 otobpakeH Hambosee nosHbi 06beM NOKA3aHWI 3a UCKSTIoYeHeM
rnokasarenemn ot anbTepPHaTUBHbIX NCTOYHNKOB SHEPTUN. Ha ocTanbHbix SKpaHax
C "|V npencrasneHbl HEKOTOPbIE U3 rokasarenemn.

CETb

AKB

3APAL  CTAPT FEniiia

MapameTpbl paboTbl MHBepTOpa MAI BBOAATCA ABYMA KHoNnKamu (BAPAL n CTAPT). . / 2

Y KHOMOK eCTb AiBa peXxmnma HaxaTus - KopoTkoe HaxkaTune 0.5 cek (ganee KOPOTKO) n gnnHHoe Haxkatue 6onee 1 cek (ganee
BJMMHHO). Mpu BblKntoueHHOM NoacBeTKe 3KpaHa, NnepBoe HaxkaTue nobor KHonkn BKJliouaeT TonbKo NOACBETKY dKpaHa.
PekomeHayeM MeHATb NapamMeTpbl (Kak NpaBuIo HauyabHY HAaCTPOIKY) B BbIKITIOYEHHOM pexume (T.e. 6e3 reHepayun).
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JencTBna KHOMOK.
B PABOYEM PEXXNME:

3APAA KOPOTKO - nepekntoyaeT BUA dKpaHa.

MMraHTckmi WpndT — oTobpakaeT OCHOBHbIE NapamMeTpbI.

KpynHbin wpndT — BbIBOAUT GONbLUE AAaHHbIX.

KapTnHKKN — oTobpakaeT pexkmmbl paboTbl B HAarnAAHOM BUAE KAPTUHOK Y aHMMALNN.

Cratnctrika 1 OwmnbKy — otobparkaeT HakomnieHHoe noTpebneHue B KBT.U oT ceTv 220B, B 3apaa v ot MATT (notpebneHue oT AKB). A Takxe TeKyLLe OLIMOKN B TEYUEHNM TMUH.
CTAPT ANIMHHO - skntoyvaet/Bbikntovaet MATT.

3APAL AJIMHHO - Bkntoyaet/BbikntoyaeT 3apag ecnm KoHeyHo MATT HaxoauTca B pexume TpaHcnAaummn cetn 220B unu B 3apage COOTBETCTBEHHO. Takxe
MOXET AaTb KOMMaHZAY Ha 3anyCck MMHU3NEKTPOCTAHUUM 1 NOCNeyloWn Nnepexon Ha TPaHCALMIO 1 3apag.

3APAA AJIMHHO + CTAPT AJIMHHO - nepexoa B MeH!0.

B PEMXMME MEHIO:

3APAL AJNIMHHO + CTAPT AJIMHHO - Bbixof 13 MeHI0 N NOAMEHIO UM PeXMMa PeAaKTUPOBAHMA Ha Wwar Ha3ag.
3APAA KOPOTKO vnu CTAPT KOPOTKO - nepemelyeHne no MeHto, N0 NOAMEHIO U B PeXNMe pefakTUPOBaHMA.
3APAL AJINHHO - Bxof B MOAMEHIO UMW B PEXNM PefaKkTUPOBaHKA, a TakXe BbIOOp napameTpa.

CTAPT AJIMHHO - Bo3Bpat 3aBOACKOro napameTpa (4encTByeT TONbKO B MOAMEHI0)

Haurauus no meHto MATI, nornka 3axofa 1 Bbixoaa U3 MeHI0 eAMHO06pa3Ha No BCeEMY UHTEPPENCY N MHTYUTMBHO NOHATHA.
MPEOYMNPEXOEHWE! MomHWTe, 4TO HAabpaHHbBIN NapameTp HEOOXOAMMO B KOHLE coxpaHuTb B namaTt MATT Haxas 3APAL AJIMHHO.

MEHIO KK/ (PA3IENI, MOAIKATATIOT/MOAIMEHIO)

OCHOBHOE MEHIO UHBEPTOPA MATI COCTOUT U3 7 NABHbIX PA3[EJ10B:

"TEHEPALIA MAN" MeHepayusa MATI

"CETb 220B /TOMJINBH. TEHEPATOP" Cetb 2208 /TonnueH. [eHepaTop
"IHEPFO3KOHOM - PEXIMbI SKO" IC_I’HGPFOGKOH%N; 'q ﬂPaemmmu 9KO

y ; apameTpbl

HHAPAMETP"BAPHHA . . 3-d§)a3,|| F/)BHeLUI-FI)MG YcTponcTea
3-OA3,|| /BHELLIHWE YCTPOVCTBA MononHuTenbHble Pene
"NOMONHNTENbHbIE PEJIE" Opyrune Onyum

"[IPYIUE ONLMN"

Kaxabl NyHKT OCHOBHOIO MEHIO COCTOUT 13 NoAMEHI0. Kaxabl NYHKT NOAMEHI0 COOTBETCTBYET HEKOTOPOMY NnapameTpy (1nu pexkumy). [pr 3Tom napameTtp
MOXeT ObITb MO0 LUPPOBLIM, NIMOO TEKCTOBLIM. I TOT 1 gpyrom Tn napaMmeTpa MeHAETCA NyTeM BXoAa a pexnm pegaktmpoanus (3APAA ANTMHHO).

Mpn 3TOM y UMPPOBOro NapameTpa, B pexnume pefakTMpoBaHUA, HAUMHAET MUTaTb TEKYLLAA No3numaA. YBENMUNTb 3HaUYeHNe B TeKyLlen No3nuunum MOXHO
kHonkon 3APAA KOPOTKO, a casuHyTb no3unyuto kHonkon CTAPT KOPOTKO.

TeKkCTOBbI NApaMeTp B peXnme pefakTUPOBaHMA BbIBOAUTCA eLle OAHUM BNOXEHHbIM MEHIO.

3HayeHue rno YMOTYaHUIO MOXKHO YCTaHOBUTb 13 nogmeHto kHonko CTAPT AJINHHO.
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lMpumeyaHue. Keameim ygemom omobpaxkaemcsa mexkywul Kypcop, 3e/1eHbIM 4gemom napamemp, Komopbit 6bi/1 USMEHeH.

Takxe opaHesbIM 4gemom Moxem omobpaxamsca napamemp Komopeit 6bis1 oepaHudeH. Hanpumep, eciu 8vibpanu 6oneiyto emkocms AKb u pacuemtelli mok
3apA0a npesbicusl MaKCuMAasbHbIl MoK 3apA0a Ha 0aHHY MouwHocme MATT, 8 smom ciiydae mok 3apada 6yoem o2paHuyYeH Smum MAakCuMasbHbIM 3HaYeHuem u
0mobpaxxeH KpacHbIM Ugemom. Bo 8/10)KeHHOM MEHI0 MeKCMo80o20 napamempad cnpasa 3Hakom ** ‘omobpaxaemca mexkywul 8bl6paHHbIt napamemp.

OCHOBHbIE PASJENbI M APAMETPbI MEHIO (O530P)

"FEHEPALLIUA MAN"

"Hanpsa»xeHue Bbixoga:" FeHepayua MAT

HanpseHue Ha Bbixoge MAI npv reHepauun c AKB. Mimelite B BUaY, UTO eCnm Harpyska 6onbluas, Ua"g"ggrr”e I_Bb'xoﬂ33 : 220v
a AKB pa3spsaeH, To HanpsaXKeHe Ha BbIXOJe MOXeT ObITb MeHbLLE 3TOM YCTaHOBKM. Ak KR oHo P ALNI, 44,0v

"Uak6 Bblkn lenepauuu:" Bkn no Harpyske: 0BblkA

Uakbmin=11B/22B/44B (3aBopackoe). HanpsaxeHune Ha AKB, Huxe kKotoporo MAII 6yget pabotath nuwb 60 cek. CBetognon AKB HauHeT muratb enTbim
LBETOM M 3anuwuT 3ymmep, 3atem nHeptop BblKntountca. Janee MATI 6ygeT HaxoAUTbCA B peXKMME OXKMAAHWA, MOKa HanpsKeHe Ha akKKyMyNATOPHOM
6aTapee BoccTtaHOBUTCA A0 12,5B/25B/50B € NOMOLLbIO BHELLIHEFO UCTOUYHMKA 3apAAa UM OT CONIHEYHO 6aTapen/BeTporeHepaTopa Ux He HauyHeTCA 3apag,
OT BHelLHen ceTu/reHepatopa (T.e. noasutca 220/230B Ha Bxoae MAIN).

Il Bo Bpems pa6oTbl, npu HanpsxeHun HMKe Uak6min, nonepemeHHO oTo6parkaeTcs TeKyLiee HanpsaXeHne AKB co ctpenkoi BHU3 N HanpsXeHne
AKbB co 3HauKOM A KOTOpOe OpPMEHTUPOBOYHO YKa3biBaeT HanpsxeHne AKb 6e3 Harpy3ku. UmeHHo ecnu HanpsixkeHne AKB 6e3 Harpyskun meHblLue
Uak6bmin 1 HaunHaeTcA oTCcYeT BpemMmeHU NOJIHOro paspsaAaa.

"SOC Bblkn leHepauyun:" (SoC (state of charge) - coctoaHme 3apaga AKb B % )
AnbTepHaTtumBa nyHkTa "Uak6 Bblkn NeHepauyum:". Huxke 31oro 3HaueHnsa Oyaet NponcxoanTb OTKIOUEHVEe reHepaLnn aHanornmyHo NyHKTY Bbilue.
Onuma goctynHa ToNbKo Ana moaynbHbiX nutueBblix AKb coegnHeHHbix ¢ MAT no RS485 nopty cBAsw.

Mpw 3TOM reHepauus NpPeKpaTUTCA ecin cpaboTaeT XOTb OAVH M3 MYHKTOB MeHI0. ECnn Bbl He XoTuTe, YToObl CPaboTano TONbKO OAHO YC/IOBUE, APYrOMY
Ha3HaubTe CMIIbHO 3aHVXKEHHOE YNCTIO.

"Bkn no Harpyske:"

AsTomaTtnyeckoe BKJlioueHne MAT npu Hanuumm Harpy3Km Ha BbIXOA4E MOLLHOCTbBIO Bbillie YCTAHOBIEHHOW. DTOT NapamMeTp No3BOMAET YCTaHOBUTb MOLHOCTb
Harpysku, npuv npesbiweHnn Kotopon BKJTiounTca reHepaums. B stom pexunme MAT BKJTiouaeT reHepauuio Ha 0,2 cek Kaxable 5ceK. Kak TONIbKO Harpyska
NPEeBbICUT YCTAHOBJIEHHYIO, FeHepaLMA HaNPAXKeHNA NepengeT B HENPepbIBHbIN pexnm, 1 OyaeT paboTaTb, NOKa HE NCYE3HET Harpyska.

Mopor uyBCTBUTENBHOCTN 3TOro napameTpa ~10BT.

B 3ToM pexume MAT no3sonaeT skoHOMUTb 3Hepruto AKB, T.K. CO6CTBEHHOE NOTPebieHne Ha XONIOCTOM Xoay, Npuv reHepaumm 220/230B, B 3aBUCMMOCTU OT
mogenun coctasnaeT ot 10BT go 20BT.

lpumeyaHue:

a) dmom pexxum Moxxem HeKoOppeKkmHo pabomame ¢ 060pyd08aHuUeM, KOMOpPoe CAMOCMOAMesIbHO KOHMpPOoJUpyem ceme.

6) Onyua akmyasneHa 018 MAIOMOWHbIX Modesieli C MUHUMYMOM nompebumerel, 20e Kaxobll 8amm Ha c4emy.



"CETb 220B /TOIJIUBH. TEHEPATOP"

"Vnp. Cetblo:"
TpaHcnayua+3apao - CTaHAAPTHBIN pexnm paboTbl HBepTopa MAT. Mpubop TpaHCAMPYeT BXOAHYIO CETb Ha BbIXOA4 W Npu yﬂg COTHG
| Tp

aHcnAuua+3apaa
Tonbko TpaHcnauua

HeobxogmmocTn 3apsaxaeT AKB (ecnn HanpskeHne Ha AKB noHusunocb Huke ypoBHA Uak6CTtapT3apaga v3 nopkartanora
MNapameTtpbl AKB). : PoxHmE D

Toneko TpaHcnayus - MAT] TpaHcnupyeT ceTb Ha Bbixof K Bawwmm Harpy3kam. B atom pexume nuseptop HE BKJTiouaet 3apag AKB. TapupranCetb+3KO
[NoneseH B cnyyae, ecnn MeeTCA BHELLHee 3apAgHOe YCTPONCTBO.

Pexxumbl DKO — BKJTtouaeTca oguH 13 AByX BapraHTOB paboTbl B IKO pexumme: npuHyauTeNibHas reHepauna nimn pexxum nogkayku ot CeTb 2208 /TonnueH. FeHepaTop
anbTePHATUBHbBIX UCTOYHNKOB SHEPTUM (CM. MeHI0 “DHeprodKoHom - Pexxumbl DKO”). Zg‘; fpeeTm 23) : ge
TapupHas cemo+3KO — pexkum paboTbl aHanormyHbin «Pexrnmbl IKO» TONbKO y4yMTblBaeTCA BpeMA MUHUManbHoro tapuda Ha CeTb 2208 Bx1: MpoMBlneH-—CerE]

3NIEKTPO3HEPTIIO (CM. MeHI0 “DHeprodKoHom - Pexxumbl IKO”). *Mpu Bbibope “Pexxumsbl IKO” unn “TapugHas ceme+IK0” cTaHOBATCA Max MowHocTb Bx1: 10,0kW

" - " BepxHuit Mopor CeTtu Bx1 265v
AOCTYynHbIMK MYHKTbI DKO napameTpoB B MeHI0 "IHeprodkoHom - Pexnmbl KO, Humah  Nopor CevBXT— 1804
CeTtb 2208 Bx2:TonnueH.leHepatop]|
Max MowHocTb Bx2 10,0kW

Bepxuun MNopor Cetn Bx2: 265v
+ Huxuun Nopor CeTtu Bx2
CeTb 12208 /TonnWeH"FeHeparop!

7 ; ; |

"ABP (Pene1,2,3):"
Bkntouaet yepe3s fon. pene pexnm ABP - aBTOMaTU3NPOBaHHaA pa60Ta C TOMJINBHbIM TeHepaTopoMm, Yy
KOTOPOro eCTb COOTBETCTBYOLWME KOHTAaKTbl yripaBlieHUA. I'Ionpo6Hee CMm. gon. Pene.

1al \‘ nnl f‘»
Mopkauka Bx2:
Ci 3xonCeTuBX

"Cetb 2208 Bx1:"
Bbibop McTOUHMKa HanpskeHua 2208 Ha nepeom Bxoge MAI. MoxHo BblOpaTb «[pombiwneH. CeTby nnn  REREEZATEIEE
«TonnusH.lfeHepatop» » unu “TMpomTonnueHleHep”. Mpu BbiGope pexuma «TonnameH.feHepaTop» UMK ngﬁ:‘::{‘,?:,;epglgp
“MpomTonnneHleHep” HeEOOXOAMMO BBECTU HOMWHAJNIbHYIO MOLHOCTb FeHepaTopa B C/iedyloWemM MyHKTe MpomTonnueHl eHep
MOAMEHI0 NPY 3TOM ONTUMM3NpPYETCA paboTa Nof «NaoxXyto» CeTb (B TOM YMCTIE YBENIMYMBAETCA BPeMA Nepexoaa
C CeTW Ha reHepaLuio).
Pexxum “MpomTonnusHleHep” Obin BBeAEeH Kak KOMMPOMMUCCHBIA ANA MOLWHbIX M CTabUNbHbIX TOMIMBHbLIX reHepaTopoB (CM. pa3fen “nogknloyeHne K TOMIMBHOMY
reHepaTtopy”). MpumeuaHue. Bxog cetn220B B MEHIO MOXKHO BbICTaBUTb Kak "Tons. leHepaTtop” ansA paboTbl COOTBETCTBEHHO C TOMIMBHBIMU reHepaTopamu. B atom cnyuae
anropuTm GyzeTt HacTpoeH Ha paboTy ¢ nnoxon ¢popmoni curHana. Ho Heo6XoAMMO OTMETUTb, YTO B STOM Cilyyae nepexon Ha reHepaumio Npu NPonagaHnumM HanNPAXKeHUaA C
reHepaTopa MOXET AoCTUraTb Ao 8MC nof Harpyskon u go 20mc Ha XX. [Mo3ToMy ecniv y BaC MOLLHbIA KauyeCTBEHHbIN reHepatop, Ajsa obecneyeHns ObICTPOro
nepeknoyeHns (~8-10mc) c reHepaTopa Ha reHepaL 1o, MOXXHO NocTaBuTb onuuio: “Cetb 2208 /TonnusH. leHepaTop” ->” CeTb 2208 Bx2”->"lMpomTonnusHleHep”. Ho
ecnu npu 3Tom MAT 6yeT nocToaHHO (Hanpumep, Npy o6aBneHWM Harpy3Km) BbIXOAMTb U3 CETU Ha reHepauuio Npu paboTe TOMNIMBHOIO reHepaTopa TO NOCTaBbTe ONuKio
"“Tonn. leHepaTop"
"Max MowHocTb Bx1:"
MakcumanbHasa MoLWHOCTb Ha nepBom Bxoge MAT. OyHKLMA nonie3Ha Tam, rae Heo6XoaMMO orpaHUYKTL NoTpebeHne OT ceTu/reHepaTtopa (ecnu Ha Bxog MAI noaknoyYéH
reHepaTop - BBECTW €ro HOMUHaJIbHYI0 MOLLHOCTb). Tak-e orpaHnMyBaeT MakCMManbHY MOLHOCTb NoTpebnaemMyto oT ceTr 2208 npu paboTe no Pmax.

"BepxHuin Mopor Cetn Bx1:"
BepxHuin nopor nepexoga B pexum reHepauumn MATT. MAT nepenget B pexum reHepauum ot AKB, ecnn HanpsxeHne Ha Bx1 ceTu Bblwwe 3TOro 3HayeHma (Mo yMon4aHuio
265B).

"HvxxHunm Mopor Cetm Bx1:"
HwkHu nopor nepexofa B pexum reHepaumm MAT1. MATT nepeiigeT B pexum reHepauuu ot AKB, ecnmn HanpsaxeHue Ha Bx1 ceTn Huke 3Toro 3HaueHus (no ymonyarumio 180B).
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"CeTb 220B Bx2:
JononHuTenbHbin BTOpo Bxoa 220B. Mo ymonuaHuio BblK/ToueH. 3ToT BXxOA MOXeT ObiTb 3aleiCTBOBaH Af1A MOAKMOYEHUA pPe3epBHbIX

NCTOYHWNKOB, Hanpumep, beHso/Ta3zo/[Ausens reHepaTopos. MpombiwneH. CeTb
TonnueH.feHepaTop
AHanornyHo npegpigyLiemy nyHKTy npu Bolibope «TonnneH.feHepaTop» unu “MpomTonnreHleHep” onTMK3NpPyeTCcA paboTa Nog «rnnoxyr» CeTb MpomTonnueHl eHep

1 '
(B TOM 4wncne yBenuuuBaeTCA BpeMA Mepexofja C CeTUM Ha reHepauumio cM. pasfen “nofknioyeHvie K TOMAUBHOMY reHepaTopy”) wmnu BxoaCetuBx1 ‘Ao
“MpomTonnueHleHep” onTuMU3pyeTca paboTa Nog «nnoxyko» ceTb (B TOM Yncne YBeNMUYMBAETCA BpPems nepexofa C CeTU Ha reHepauuio
reHepauuio CM. pasgen “nofknoyeHre K TonanBHoOMy reHepatopy”).

JononHNTENbHO 3TOT BXOA MOXHO HacTpouTb («BxoaCeTrBx1 '0o’») Ana nogknioyeHma MHBEPTOPHOro cTabunrsaTopa Tak, YUTobbl obecneymTb CUHXPOHU3MPOBaHHY0 paboTy
B peXume ABOMHOro npeobpasoBaHna CM. NogpobHee B AOMOSTHEHUMN.

"Max MowHocTb Bx2:"- YcTaHOBKA MaKCUManbHOM MOLLHOCTM A1 BTOPOro BXxoaa.

"BepxHuin Mopor Cetn Bx2:" - BepxHuin nopor Bx2 nepexopa B pexxkum reHepaumy MATT.

"Hwxkuunm Mopor Cetn Bx2:" - HmxkHum nopor Bx2 nepexopa B pexxkmum reHepaunn MATI.

“Uak6 Tonnue.lfeHep.CTtapT:” — CTapT TOM/IMBHOIO reHepaTopa No HamnpsXeHMIo.

“SOC Tonnue.leHep.CrapT:” — CTapT TONAMBHOro reHepatopa no SOC (anbTepHaTUBHbIV MYCK TOMJIMBHOIO reHepaTopa AnA MOAYNbHbIX TuTueBbix AKB coemHeHHbIx ¢ MATT
no RS485 nopty cBa3u.).
MyHKTbI akTUBHbIMU CTAaHOBATCA Npu paboTe ¢ gon. Pene.

Mpu 3TOM CTapT TONIMBHOrO reHepaTopa obecneuntca ecnmn cpaboTaeT XOTb OAUH M3 NMYHKTOB MeHHo. Ecnn Bbl He xoTuTe, UTO6bLI CPaboTano TONbKO OLHO YC/IOBUE, APYTrOMY
Ha3HaybTe CUJIbHO 3aHMKEHHOE YMCIO
"MpodunakrTonnleH, gHen:"

Ecnu BbI6paH nyHKT ABP 1nu BbibpaH TONAMBHbIN FeHepaTop B AOM. pefie, TO YCTaHOBKa onpefensaeT yepes Kakoe KOJ-BO [HEW reHepaTop BKIOUMTCA HAa SMUH Ha paboTy Ha
XONOCTOM Xoay ana npodunaktnku. Ecnu 3HaueHre 0, To NnpodunakTka He BKIOYAETCA.
"Mogkauka Bx2:" — [laeT BO3MO>KHOCTb NoAKauky ans |l Bxoga cetn.

"C6o1mBxoaCetnBx1’'go’ 5MuH:" — MNyHKT ANA NOAKMIOYEHMA VHBEPTOPHOIO CTabunmsaTopa TakK, YToObl 06ecneunTb CUHXPOHM3UPOBAHHYIO PaboTy B peXxnmMe fBOVHOIO
npeobpa3zoBaHuA cM. nogpobHee B AOMOMHEHUMN.

"SHEPFO3KOHOM - PEXXMbI 5KO"

bonbwKMHCTBO NapameTpoOB 3TOro MeHI0 CTaAHOBATCA AOCTYMNHbIMY NPUY yCTaHOBIeHHOM NapameTtpe "Ynp. CeTblo:" npeabiaywero meHio Kak “Pexumol IKO” nnu
“TapugHaa cemb+3KO”.

OHeprodkoHoM - Pexumel SKO

CeTeBOW WMHBEPTOP: [BEIkn]
"CeTeBol nHBepTop:" CeTeBON WHBEPTOP: " Pexum Pmax CeTu: (Monkauka
BkntouaeT/BblknoyaeT paboTy C ceTeBbIMU MHBEPTOPaMU MOAAEPKUBAKOLMMIY YyNpaBieHne K ’ Pexum OKO: (Mponaxa 8 Cetb)
Nno 4YacToTe. bes yrpan el Han<6 SKOﬁo kauykn 3KO: 10%
OUEeHT K : o
CM. noapo6HOCTU Mo paboTe C ceTeBbIMU MHBEPTOPAMM. C ynpaB. 52y SSpau = U%ytb, pR 02d
"Pexxum Pmax Cetn:" Max MowHocTb Mpogaxu: 05,0kW
“ ” o Mun Tapudp Havano: 00:00
Mpwn BbIGOpe NnapameTpa “Modkayxka” MAIT ocylecTBMT NOAKAYKY Ha CBOW BbIXOZ TakK, YTOODI P C Mun Tapud KoHey:
OrpaHNyYMTb MOLIHOCTb, 3abnpaemyto ¢ Bxoda 220/230B. 3To orpaHuyeHne onpegenseTca P'e”:qumzﬁepe , Crapt 3apspa B Tapude:
napametpom "Max MouHoctb Bx1:" wnm "Max MouHoctb Bx2:" B 3aBucumocTn ot *ﬂgu,l(aqka OHeprodkoHom - Pexumsi KO

BbI6paHHOro ceTeBoro Bxofa 220/230B. b 3apsag nocne Tapucda:  (Bblkn)
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Mpwn BbiIbOpe pexunma lMNpuHyaleHepay, B cnyyae npeBbllleHnA MOLWHOCT Nnbo no Bxoay | 220/230B (napameTp - "Max MowHocTb Bx1:"), nn6o no sxoay Il
220/230B (napameTp - "Max MowHocTb Bx2:"), MATl nepenget B pexnm npnHyantenbHomn reHepaummn ot AKbB.

DyHKUMs 0cobeHHO Mosie3Ha B AauHbIX KOOMepaTuBax, rae 4acTo ecTb OrpaHUYeHre Ha OTOMpPaeMylo MOLHOCTb OT CeTu (Hanpumep, ecny Ha Baw gom
BblAENEeHO BCero 5 KBT, a, HOraa, NoAKNI0YaeTCA MOTOP C MOLWHOCTbIO 6KBT).

"Pexxum JKO:" Pexni=0KO=
Ko pexumbl. MeHo goctynHo npu Bbibope B MeHio "Cetb 2208 /TonnueH. FeHepaTop" nyHKT "Ynp. CeTbto:" - "Pexnmbl SKO"nnu puHyAl eHep
"TapndHaa Cetb+3KO" lMpu cooTtBetcTBylOWEM BblbOpe, MAI OyaeT ocywecTBAATb NOAKAYKy MOLHOCTM B ceTb 220B unm Mopkayka

NPVHYANTENbHYIO reHepaumio ot AKB Ha cBoI BbIXop. * Mponaxa B CeTb
Pexxnm noneseH, ecnn eCTb anbTePHATMBHbIE UCTOUYHUKN SHEPrun (CONHeYHble NaHenu unu BeTporeHepartop), 41A MUHUMMU3ALUK
noTpebneHna 3Heprum ot CeT U MUHMMM3aAUUK LUUKNOB pa3panoB-3apAgoB AKB. MogpobHee, B Tom uncne “lMNpopaxa B CeTb’, B
COOTBETCTBYIOLLEM pa3fene OnMcaHns.
Cnegytowme NyHKTbl 4OCTYMNHbI ecnv BblIOpaH oaunH 13 pexkumoB KO B MeHio "CeTb 2208 /TonnueH. FleHepaTop" B nyHKTe "Ynp. CeTblo:"

"Uak6 JKO:"
HanpsaxxeHune Ha AKB (no ymonuaHuio13B/26B/52), OT KOTOPOro 3aBUCUT anropyuTM MOAKAUYKK UM NEPEXOfa Ha NPUHYAUTENbHYIO reHepaunio, Heobxoanmo
ycTaHaBnmBaTtb Huxe Uakb6_BUF, cm.Hmxe.
MoppobHee B COOTBETCTBYIOLEM pa3aene OnncaHus.

"MpoueHT Noakaukn IKO:"
MNMoakauka B NpoLeHTax OT MaKCMMaibHOW MOLHOCTK 61oKa.
MoppobHee B COOTBETCTBYIOLLEM pa3aene OnncaHus.

"3apsag po U6y¢, pHem:"
Ecnu HanpsaxeHne AKB He nogHuManocb o Ubyd B TeueHnn atux gHen, To MATT oTKNoUMT nogkayuky noka Hanps»keHne AKb He nogHumeTca go 6ypepHoro
HanpsxxeHuA. Onuma nonesHa ecnm JONro AepKUTcAa NnacMypHasa noroga n He gaet 3apagutca AKB oT anbTepHaTUBHbIX NCTOYHUKOB SHepPrun. TOT napameTp
MOXHO OTK/IOYNTb yCTaHOBKOWM 0.

"Max MowHocTb Mpogaxn:"
Ecnn BbibpaH pexmnm npopaxu, To yCTaHaBNMBAET MAaKCUMAIbHYIO MOLLHOCTb npofaku. Mo ymonyaHuio 5kBT — TMNMYHaA MOLWHOCTb, 4O KOTOPOWN OObIYHO
pa3pellaeTca Npoaaka B LeHTpasibHble IN1eKTPOCeTH.

"MwuH Tapu¢ Hauano:"
"MuH Tapu¢ KoHewn:"
YcTaHOBKa MHTepBasa BpemMeHn MMHMManbHoro Tapurda. lNapametpbl Hauana n OKOHYaHWA MHTepBana AeNCTBUA MMHMManbHOro Tapuda snekTpocetun. [laHHoe
Bpems HeoOXOAMMO YCTaHaBNMBaTb, eCnv BbibpaHa onuusa "TapugpHaa Cemb+3KO". ITO BpeMA MOXHO YCTaHOBUTb C TOYHOCTbIO A0 10 MUH. Takke Heobxoanmo
YyCTaHOBUTb TeKyllee BpemA (B MeHio "Opyrne Onuum"). Vicnonb3yetcAa nNpu HannMumm MHOTO-TapUGHON 3NEKTPOCETU MU COBMECTHO C COSIHEYHbIMM
naHenAmu.
B a1OoT nepuop Bpemenun MAT 6yget 3apaxatb AKB 1 nuTaTtb Balwm yCTPOMCTBA NPUOPUTETHO OT BHELLHEN CETH.
MNpwn HacTynneHun TapudHOro BpemeHn TeKyLlee BpeMA CMEHUT LUBET Ha 3efIeHbI Npu nofgkadke B cetn 220B UM Ha CUHUIN B PEXMME NPUHYAUTENbHOWN
reHepauuu. NogpobHee B COOTBETCTBYIOLLEM pa3aene OnncaHus.
"Crapt 3apsaaa B Tapude:"
BkntoueHne/oTKNoueHe 06:A3aTeNIbHOro 3apaaa Npy HaCTyNeHU BpeMeHn Hauyana Tapuda (T.e. npy nepexone B TapUPHbLINA PEXNM).
MNoapobHee cm. onncaHue paboTbl B "TapugpHaa Cemo+IKO" pexxume.
"3apap nocne Tapuda:"
Ecnn 3apsag He ycnen 3aKOHUYNTbCA NPV OKOHYaHUM TapudHOro BPEMEHM, TO NP BKIOYEHHOW onunn 3apag 6yaeT NpoaoKaTtbCa U B HeTapudHoe Bpems,
NHayve 3apAg NpeKpaTuTCA.
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"MAPAMETPbI 3APAAA"

"Tun AKB:" Tun AKB: MapameTpbl 3apana
. ‘ KucnoTHbIN Tun AKB: (KucnotHbif
NckniounTtenbHO BakHbI NapameTp ana pabotbl MAT. Heobxoanmo npaBunbHO gec;n“:sglt?l?GM EmkocTs AKB: 0200Ah/48v
onpenennTb N BbICTaBUTb TN Balux akkymynatopHbix 6aTtapeinn. MAI yctaHOBUT ‘ A Tok 3apapa HayanbH.: 0,10C/ 20A
pen | ymy. P P y Vekt/Dyn 1553 4y Tok 3apsana KoHeyHbi: 0.05C/ 10A
Hanny4JLwmnin anroput™m 3apAaga, yunTblBas MHOX€eCTBO ¢dakTopOB, fieFl;u?gglAgJ%n 16S%3,4v| M Tox [osapana(A6copb): 0,02C/ 4A
oV 3 - ok
3aMpPOrpaMMM1POBaHHbIX B MAMATU MHBEPTOPA, @ Take MHOTUX ApYriX ¢$aKTopOoB, | LiTi 245%2.7v Anroputm Oa%ﬂm
BKJ1I0YaA NOKa3aHUA TeMnepaTypbl, BPEMEHU CYTOK, TeKYLLEen Harpy3Kku 1 T.4. Uak6 KoHeu 3apsna: 58,0v
Uakb BydepHbin 3apaa: 54,4v
MATT ncnonb3yeT BHYTPEeHHIO 6a3y AaHHbIX 4719 MakCMManbHO 3GdEeKTUBHOMO HakananBaHUA U UCNONb30BaHUA SHepry  UELERGEISSCETLIEE 50,0v

AKb. Tak>e pekomeHayeM NpoBeprTb aBTOMATUYECKN BbICTAaB/IEHHbIE HACTPOVKM C NapameTpamun Bawwx AKb. Kpome Toro  iEREREEREETE
B 3aBMcMMocCTK oT Tna AKb aBTOMaTMyeCcKn BbiIGUpatTca KO-BO yCTPoncTB BMS, ecnv KOHeUHO nocnegHne NogKoUEHbI. Max Bb've‘rmn‘ 33p‘gua 24h
MonHbln 3apap, AHen: 14d
TemnepatypH KomneHcauus Bkn]

11! Ana numuesoix AKb npu ompuyameneHbix memnepamypax 3aps0 npuocmaxasnueaemcs! | ‘ ‘ wbit

Ona nutnesbix AKb 0603HaueHre Tina: 165/ 3,6 o3HauaeT, uto AKB cocTtonT 13 16 Aveek C HanpAXKeHeM KOHLa 3apaaa 3,68 Kaxkaaa. Anroputmbl Vect/Sep/-
Dyn paccumtaHbl Ha mogynu AKB cooTBeTcTByOWMX GUPM 1 aHanormyHbl LiFe HO € ymeHblEeHHbIM (MO YMONYaHMI0) HanpsaXeHemM KOoHUa 3apaja Kak
peKoMeHAyeT NPon3BOANTENb, KPOME TOro Bbibrpas 3ToT Tun AKB MoXHO nogknounts onpoc nx BMS no RS485 cm “3-Ma3,|| /BHewHme YcTponcTaa'
MonesHbIN pecypc Ha canTe http://invertor.ru B pasgene "AKkymynaTtopbl” - nHGOpPMaLma No NpaBuibHOMY BblIOOPY YCTaHOBOK.

Hogble Tunbl AKB 1, COOTBETCTBEHHO, aNrOPUTMbI MOTYT NOABNAATLCA Nocsie npownsku MAT o6HoBnéHHON Bepcuren 0.

MoapobHee cm. HMKe B pasgene “BbIBOP N SKCIITYATALMA AKB. AKKYMYATOPbDI (KUCJTOTHbIE, FTENTEBBIE, AGM, LIFEPO4, LTO)"

"Emkoctb AKB:"
Heo6xoayMO BbIUMCIUTD 11 NPABUIbHO BbICTaBUTb EMKOCTb Bawwux AKB. EMkocTb AKB BO Bcex coBpeMeHHbix MAT BblumcnaeTca no Tuny
nogknoyeHna n HanpsaxxeHnto maccuea AKbB. Mpumep: maccme n3 aByx nocnepgosatenbHo BKJTioueHHbIx 12B AKB no 100 Ay Kax bl Haf0 BBECTU KaK
A 100 Ay Ha 24B (C = 100). Ecnn xe 3TOT MaccnB COCTOMT 13 AByx napannenbHo BKJTioueHHbix 12B AKB no 100 Au Kaxkabii, To napameTp EmkocTbAKD
6ynet paBHa 200 Ay Ha 12B (C = 200). B pa3pene «logrotoBka maccnBa AKB.» ykasaHbl npumepbl nogkntouveHna AKB Ha 12B, 24B, n 48B. Ha
OCHOBaHUM NapameTpa EmkocTbAKB MAT 6yneT npaBuibHO 3apsaxaTb 1 noaaepxunsatb 3apag Bawmx AKB, uto obecneumnT nx JONroBeYHoOCTb.

EMKOCTb BBOAMTCA € TOYHOCTbIO A0 25A.4 anAa 128 AKB, 12A.4 gnAa 24B AKB n 6 A.u ana 48B AKB. T.e. ecnu xoTuTe BBECTU, HAaNpUmep, eMKOCTb 52A.4 To y Bac
nponuweTbcA 3HayeHme 50A.u.

N3MEHEHNA B 3TN NMapameTpbl CaMOCTOATENIbHO Bbl MoXKeTe cOKpaTuTb CpOK cny»k6bl Bawunx AKB! He nsmeHante gononHutenbHble napameTpbl
nogkatanora AKb, ecnu Bbl He yBepeHbl 1 TOYHO He NoHMMaeTe, UTo Bbl MeHAeTe! MNpexae yem MeHATb 3TU NapameTpbl, 03HAKOMbTECb C ONUCaHMEM
N TEXHNYECKNMU XapaKTepuctukamm Bawmx AKB n pekomeHngaumam B pasgene «AKKyMynaTopbl» Ha canTe http://invertor.ru. Nocne cmenbl Tna AKB

f OononHutenbHblie napametpbl AKb. OctopoxHo! MAI cam ycTaHaBnvBaeT 3TM MapameTpbl ncxoaa M3 BbibpaHHoro Bamu tuna AKB. BHocA

"Tok 3apapa HauanbH.:
3apsag nepBoOVi CTYMEHU - HayasnbHbIN TOK 3apsAga. DTOT TOK 3apsaga OyaeT noaaepXmBaTbCsA 4O YCTaHOBNEHUA HanpsxeHusa Ha AKB Ha 0,5B/1B/2B Huxe ot
Hanps»keHUA KoHua 3apaga (Uak6_MAX), nocne yero 3apsag nepengeTt Ha BTOPYH CTyneHb (CM. cnegyowui nyHKT). 3HauyeHne TOKa paccumnTbiBaeTCA 13

3HauyeHna emkoctn C, no ymonyaHuio (Kpome Li) noctasneHo 1/10 (0.1) émkocTn.
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"Tok 3apapa KoHeuHbin:"

Tok 3apAaga KOHeuHblln (BTOpoW cTyneHwu). lMepexop Ha 3TOT TOK ocywectenAetca 3a 0,5/1/2B po HanpsxeHua koHua 3apaga (Uak6_MAX) n 6ypet
noAfep)KMBaTbCA A0 HanpsxeHuAa KoHua 3apaga (Uak6_MAX). 3HaueHue ToKa paccumTbiBaeTcA M3 3HauyeHuAa emkoctn C, mo ymonyaHuio (Kpome Li)
noctasneHo 1/20 (0.05) emkocTn. [lonyckaeTcsA 3TOT TOK MPUPaBHATB K «TOK 3apAga Hau» eciv BbIOpaH anroputm 3apsaga «C fo3apagaom»

"Tok lo3apaga(A6cop6)" (Micnonb3yeTca B pexumax C 403apAagaoM CM HUXKe):

3HayeHuA No yMONTYaHMIo BbibpaHbl onTuManbHble. Ho ans 6onee 6bicTpoi 3apaakm AKB MoxHO BblbpaTb ans nepsoit ctyneHun 0.2C, a Ana BTOPON CTyneHn
0.1C, npun 3TOM BpemsA 3apAAKM YMEHbLINTCA NPUMEPHO B MONATOpa pasa. OTo yAob6HO npu pabote C TonAuBHbIMK reHepatopamu. OgHako, 310 byaet
npumepHo 80% 3apaga AKB 3a 5-6 yacos. B cnyyae 3apsAga TonbKo OT TOM/IMBHOIO reHepaTtopa, Mbl pekoMeHayem 1 pas B ABe Hepenv/mecau BKJliountsb ewé
1 po3apAag (CMm. janee), yMeHbLWNTb TOKM 1 3apaXaTb B TeyeHune 12 yacos Ao 3apaga 100% emkocTu.

MpumeyaHue. Ecnu ssedeHa emkocmb AKB, npu komopoli mok 3apsA0a npesblwidem MaKcumMaabHbil 0715 0aHHoU mowHocmu MAIT, mo mok 3apsada
6y0em o2paHuYeH Smum MAKCcUManbHbiM 3Ha4yeHuem (Ymo 6ydem omob6paxcamoecsa e meHio MAIT kpacHeim ysemom). Ho, Hanpumep, 8 mpexgasHoli
cucmeme MoK 3apA0a Kax<ool ¢pasel deiumca Ha 3 mak, Ymobel cymma moka om ecex 3x ¢pa3 cocmaenAana nosiHeili Mok 3apaoda. B smom cnyqae
pacyem udem om esedeHHOU eMKOCMU, NOMOM 0elumcs HA 3 U MOJIbKO NOCJ1e 3Mo20 02paHu4usaemcsi MGKCUmMasbHbIM 3Ha4yeHuUeM.

pana:
"Anroputm 3apapga:" OCTORHHBIA TOK
" ” . * 3Ct.MocTTok+[o3apan
Il BHmmanme !! ina kucnotHbix AKB, pexnmbi 6e3 “gosapaga” Henb3A NPUMEHATb Ha NOCTOAHHOWN OCHOBE, 3CT.NMocTTok+bydepHbin (*)
T.K. 3TO npnBoanT K gerpaaauun AKB. |_4C1.MocTTok+/l03apAn+bydepH.

2CmyneH 2-moka - MATT 6ypeT npoBoanTb 3apAaaKy AKB B aBa 3Tana. BHauyane Tokom "Tok 3apaga Hau" 4o HanpaXeHWa nouty nonHoro 3apaga AKb n notom
ToKomM "ToK 3apaga KoHeuy" fo MakcumanbHoro HanpsxkeHusa AKB (Uak6_MAX). Mocne oOKOHYaHUA 3apsafa ABYXCTYMeHYaTbiM anroputMoM 3apApg
BblKntouaetca. Pexkum gna cneymanbHbiX NPYUMEHeHNN.

3Cmyner/]jo3apA0 - anropuT™M No YMOJYaHuo, nocne Toro, Kak MATT BbINONHWA 3apAAKy NepBbiIMy ABYMA CTYNEeHAMM TOKa 3apaaa (AonyckaeTca BbICTaBUTD B
3TOM CJlyyae OAMHAKOBbIA TOK, Kak NepBOW, Tak M BTOPOWN CTyneHW, AnA 6onee 6biCTpOro 3apapa), MHBEpPTOp nepergeT Ha 3apAad TakMM TOKOM (TOK
abcopbuum), KOTopbI NoAAEPKMBAET MaKCMMarnbHOe HanpsxkeHne 3apaga Uak6_MAX (ana KncnotHbix - 14,5B/29B/58B, y reneBbix — UyTb HUXe (CM. nacnopT
AKB)). 3apag 6yaeT npogomkaTtbCa, Moka Tok He cHu3nTcAa go"Tok losapaga(A6cop6)", no ymonuaHuio 310 2% ot emkocTn AKB (T.e. 0,02C, Hanpumep, 2A
ana 100Au AKB), Ho He 6onee 4,5u. B pexnme "Ho3apaga” 6ynet nHorga 3aropatbca KpacHbiM cBetoguop AKB, T.K. HanpsxkeHne 6yaeT BONM3U NOMHOMO
3apAga. PekomeHayem nonb3oBaTbCA STUM PEXUMOM Kak OCHOBHbIM. TakXe, B 3TOM peXxume, MOXKHO obecrneunTb 6onee OGbICTPbIN 3apAd, YBeNNYmB TOKN
nepBblX CTyMeHeln 3apsfa, B 3TOM csiyyae 3-TbA CTyneHb nomoxkeT fo3apaantb AKB o koHua. Heobxopgvmo yTouHuTb (cM. nacnopt AKB), Kakum
MaKCMMasibHbIM TOKOM MOXHO 3apsaTb Bawwn AKB, n npoBepuTb cTeneHb 3apAaa B KOHLE BCEX LINKIIOB.

3Cmyn byghepHeili - nocne 3apaga ABYXCTyNneHYaTbiM 3apagom MATT nepexofuT B pexnm 3apaga manbiM TOKOM (6ydepHbii).
Pexxnm ana cneumanbHbIX NPUMEHEHNA.

4Cm/o3ap/bygep - aHanornueH 3CtyneH[lo3apag, HO C NOAAEPKKOM 3apAaaa ManbiM TOKoM (OydepHbii), T.e. nocne go3apaga nepenget B OydbepHbi pexnm.
B 6ydpepHOM pexnme 3apag He NpeKpaTnTca, a byaet nopgaepKuBatbca okono HanpsxkeHna Uak6_BUF, KoTopoe MOXXHO N3MEeHUTD.

Ana kncnotHbix AKB 6ydepHbIin 3apas noaaepXmnBaeTcs B TeueHme 24 Y. nocsie 3Toro ypoBeHb nogaepXaHua cHusnTca Ha 0,5B/1B/2B cooTBeTCcTBEHHO ANA
12/24/48B mogenen. Ecnn Hnyero He nameHuTcA, To yepes “lMonHbiv 3apAag, aHen” (ecnm He BbicTaBneH 0) MAT nepenaeT Ha CTaHAAPTHbIN 3apAd C Nepexoaom
B OydepHbINn pexum Ha HanpsxeHne Uak6_BUF n Tak ganee. Takon anroputm npegoxpaHaet AKB oT ocbinaHunsa NnacTyuH.

Bbibop 3TOro pexnma obecneunBaet pegkoe BKJ/TloueHmne gByxcTyneHYaToro 3apaga T.K. Npu HannymMm cetTn mManbin Tok nogaeprkmeaeTt AKb B 3apAKeHHOM
COCTOAIHMN, UTO TaKke obecneyrBaeT bonbluee Bpema paboTbl NpY OTKIIOUYEHUN CETU.

B 3KO pexnmax MOXeT NponCXoamnTb NPUHYANTENbHbIN Bbixod 13 6ydepHoro 3apaaa. NogpobHee cm. npunoxkeHne «lononHeHne. DKo Pexxnmbly.
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MpumeyaHe. B OCHOBHOM WCMONb3YIOTCA peXum Mo ymonuaHuio - 3CtyneH[losapsg wim ero pacwmpeHue ao 6ydepHoro 3apsga - 4
Ctlo3ap/bydep. OcTanbHble peXuMbl NMPUMEHAIOTCA B CMeuManbHbIX cry4vasX, Hanpumep, AnA paboTtbl ¢ wenouyHbimu AKB wnu pna
nepuoanyeckoro NCNosib3oBaHNA ¢ ToNMBHbIMU FfeHepaTopamu AnAa GbicTporo 3apaaa.

A BHUMAHUE!!! Ecnn BbI6GpaHbl anroputm 3apaga 6e3 gosapaga v gosapaa He NPpoBOAWICA B TeYEHUU 2 Hegenb (Hanpumep, Takon 3apag
mor 6bl NPOBOANTCA CONHEYHbIM KOHTponniepom) To MAI uepes “MonHbin 3apAag, AHen” aBTOMaTUYeCKN BbIMONIHUT OoYepeaHon 3apaa ¢
pexxnmom posapsapaa.

BHUMAHUE! HanpsxeHne Uak6_BUF n Uak6_MAX aBTOmMaTnyeckv ycTaHaBnvBaetcsa npu Bbl6ope tuna AKB - "KucnotHbin" wm
"leneBbin/AGM" n 1.8. n 3aBNCKT OoT Temnepatypbi AKB.

"Uak6 KoHel 3apsaga:"

HanpsaxeHune Ha AKB, no AOCTMXeHMM KOTOPOro 3akaHuyuBaeTcA 3apsd. YCTaHaBNMBaeTCcA aBToMaTuyecku npu Bolbope «Tun AKB». MNMapameTp MOXHO
N3MEHNTb B COOTBETCTBMIN C peKoMeHdaumamm npomnssoantena Bawnx AKb. ABTomaTnyeckn BHOBb MEHAETCA, eCN Bbl U3MeHWUIN napameTp «Tun AKB».
PeanbHoe 3HaueHe (C NONpaBKOM Ha TemnepaTypy) MOXHO NOCMOTPETb Ha SKpaHe N1,

"Uak6 by¢pepHbin 3apaa:"

BydepHoe HanpsaXeHMe, OKONO KOTOPOro pekomeHayeTcs noaaepusatb AKB. YcTaHaBnnBaeTcA aBToMmaTnyeckn npu Bolbope «Tun AKB». MapameTp MOXHO
N3MEHUTb B COOTBETCTBUM C pekoMeHaauvamm Bawero npomnssogutena AKB. ABTOMaTnyeCckn BHOBb MeHAeTCA, ecnn Bbl nameHnnm napametp «Tun AKB».
3HaueHVe faHHOrO NYHKTA UCMONb3YyeTCA TONbKO B anropmTmax 3apaga ¢ «bydpepom».

HanpsaxxeHue 6ypepHo20 pexuma yepe3 cymku cHuxaemcs Ha 0,5/1/2B, ucknrouas numuessie AKb.
PeanbHoe 3HaueHne (C NoNpaBKoK Ha TemnepaTypy) MOXHO NOCMOTPETb Ha SKpaHe NO1.

"Uak6 Crapt 3apaga:"
HanpsxkeHue Ha AKB, Huxe kotoporo MAI BKJTiount pexnm 3apaga. lNapameTp MOXKHO M3MEHUTb B COOTBETCTBUM C pekKoMeHAauuAaMu Npou3BoguTens
Bawwnx AKbB.

"SOC Crapt 3apaga:" (SoC (state of charge) — coctoaHwme 3apaga AKb B %)
AnbtrepHaTtuBa nyHKTa "Uak6 Crapt 3apaga:". Huxe 3toro 3HaueHna MAT BKJTiount pexxkum 3apaga aHanorMyHo nyHKTY Bbille.
Onuma gocTynHa ToNbKo AnAa moaynbHbiX nuTrneBbix AKB coegnHeHHbix ¢ MATT no RS485 nopty cBA3w.

Mpw 3ToM 3apAg 3anycTUTCA ecnmn cpaboTaeT XOTb OAVH 13 MYHKTOB MeHo. ECin Bbl He xOTrTe, UTo6bI CpaboTano TONbKO OAHO YC/IOBME, 4PYTOMY Ha3HaubTe
CUJTbHO 3aHMKEHHOE YMCIIO.

"Max Bpema 3apapa:"

MakcmanbHoe BpemMsa 3apaaa. BBegeHo ans oTknoveHUA 3apsaga, eC/iv, Hanpumep, B CeTU 3aHKEHHOE HanpsaXeHue. A TakXKe Ansa paboTbl C WeNoUYHbIMU
AKB.

“Monubin 3apap, gHen"”

Ana HapexHon paboTbl AKB Heobxoamnmo neprognyeckn NPoBOAMTL MNOMHbIN 3apAa. Takke 3TOT napameTp yaobeH ana paboTbl C TONMBHbBIM reHepPaToOpoOMm
rae MOXKHO BblOupaTb anroputmbl 6bICTPOro 3apaaa. B atom cnyyae pas B “lNonHbin 3apag, aHen” 6yaet NpoBOAUTCA NOJHBIN 3apAg C 03aPAAOM (faxe ecnu
anroput™ 3apaga 6e3 gosapaga).

DyHKLMIO MOXHO OTKNIOUNTL 3anucas 0, Hanpumep, Npu paboTe ¢ nuTneBbiMn AKB B TaKOM Neproamnyeckom NosiHoOM 3apage HeT HeoOXoAMMOCTH.
“TemnepatypH KomneHcauuna”

B pexmnmax 3apAfga HanpsKeHWsa KoHUa 3apaga u bydepHoe 3aBUCAT OT TemnepaTypbl. Bce 3HaueHMA B MeHI0 BbICTaBNAIOTCA Ha Temnepatypy 200,
KOPPEeKTMPYIOTCA OT AaTuMKa TeMnepaTypbl ycTaHoBNeHHOro Ha AKB (mocmoTpeTb Tekylume (CKOppeKTUPOBaHHbIE) 3HaYEHNA MOXKHO Ha dKpaHe N°oT).

Mo YMOMYaHUIO OnunA BKKOYEHAa.
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“Bpemsa [lo3apapaTonnusHleHep”
Ecnu oanH 13 BxogoB cetn 220B HAaCTPOEH Ha TOMIMBHbIV reHepaTop WY B AON. pesie BbiopaH TOMNMBHbINA reHepaTtop unu pexxum ABP To MOXHO n3mMeHnTb
BpeMA [03apAaa, YToObl CHU3UTb pacxof TOMNIMBA NPV NOTHOM LiMKIe 3apAage (YMeHbLUVB BpeMs NoC/IefHen CTagum).

"3-@QA3,|| /BHELUHUE YCTPONCTBA"

"3-0a3 /MapannenbHbiin:"

3-®a3 /MapannenbHbi:

3-®a3,|| /BHewHWe YcTpoucTea

M o o [ TnasHbin I 3-®a3 /MNapannenbHbi: |l nagHbiA)
[nagHsil — NepBbI Nprbop (Beaywun npnbop) B LLEeNoyKe napanienbHbIX. [ nas./Pasad Kon-so/Anpec Taps EaniE e
- Y, Y, - daza2 MoTop3d
[nas./®a3al - nepsbit Npnbop (Beaywmin nprubop) B Lenouke napannenbHbix 1 ®asal npu 3-x Saaiz | L - o
¢a3HOM noakntoveHnn. | |_Mapannent. Kon-8o MopknioueHHbix BMS: 04

Anpec MAMN (ModBus):

®aza2, ®aza3 — cooTBeTCTBEHHO NPMOOP, HACTPOEHHDIN Ha BTOPYIO UK TpeTbto a3y npu 3-x Ga3HOM NOAKIIOUYEHUMN.
[MapannenH. - BTOpow 1 nocnegytowme nprubopbl B Lienoyke napannenbHbIX
CM. COOTBETCTBYIOLNI pa3fen OnMcaHus.
"Kon-so/Appec MNapannenbH.:"
Ona rnasHoro unun no6oro pasHoro MAI onpepenaeT KONMYeCTBO NPUOOPOB B Lienoyke napannesnbHO MNOAKOUYEHHbIX

RS1(USB) MpoTtokon:

RS1(USB)->PC bit/s
Jlon. RS485

3-@a3)|| /BHewHwWe YCTpOWCTEA
* RS3_485 bit/s:

RS3_485 Kon-Bo YcTpomcTs:
fon. Uudposon Bxi:

Npu CUHXPOHHOWM paboTe unn Agpec napannenbsHoro MATT B 3To Lienouke. flon. Uudposon Bx2:

"OnTumAcHXxpoH MoTtop3®:"
Ecnu B 3-x pa3HOM cucTeMe NOAKIYEH aCMHXPOHHbIV Tpexda3sHbIl MOTOP TO OH NMpY paboTe cam ABNAETCA MCTOYHNKOM HanpsaXeHnsa (MpuyemM Hanps»KeHne
pa3Hoe Ha Kaxpoun ¢ase). Kpome Toro npm otknoueHun cetr 220B MoOKa KPYyTUTCA MOTOpP Ha Bxofe u Bbixoge MAI npopomkaeT noaaepXuBatbca
BbICOKOBOJIBTHOE HanpseHue. Bce 3To 3acTaBnAeT yC/IOXKHATb airopuUTMbl paboTbl 0COOEHHO B peXkuMax Nofgkayku. Kak npaBmno 3ta onTumMm3aums He
BANAET Ha PaboTy 1 B OTCYTCTBUM ABUraTeNA (U BKJOUEHA MO YMONYaHMIO Npu Bbibope TpexdasHom KoHpurypaumm). Ho ecnv Bbl yBepeHbl, UTO B CCTEME HET
ACUHXPOHHbIX ABUraTenen To ONLUUI0 MOXKHO OTK/TIOUUTD.
OTa YCTaHOBKA, NPU NofKayvke MM ecan Ha BXoAe TOMUBHbLIA reHepaTop, AOMONMHUTENbHbIMY METOAAMU aHANU3NpYeT Nponaxy cetn 220B faxe ecnuv Ha
BXOfle OCTaeTCA HanpaxeHue (Hanprumep, OT MOTOPA) Y NPUHUMAET peLleHne OTKIYMTb BXxog ceTn 220B.
Kpome Toro ecnu ogHa 3 ¢a3 Bbilwsia 13 CETU B reHepaLuio No Nopory (Hanpumep, NiaBHbIM YObIBaHNEM HANPAXKEHNA) TO TOXKE BO3HMKaET NOJO3PeHME Ha
TO, uTO Apyrue ¢asbl NOAAEPKMBAKTCA Camnum MOoTopoM 1 MAIT NprvHMMaeT pelueHre BbINTN U3 ceTn BceM pasam. MNpn 3Tom ecnm Ha Kakom nmbo n3 ¢as
HanpsakeHne He nponogano To MAI nepenget 06paTHO Ha TPAHCNALMIO MO 3ToN da3se.

"I12C (C)mART:"*

MogkntoueHune BHewHNX BMS n/vnn K3C MPPT (gna ctopoHHux BMS Bbi6op ocyuectBnsaetca yepes nporpammy “MoHuTtop”
(MapGui_.exe)).

Bblks1 — HET BHeLHNX YCTPONCTB

BMS - BMS npownssoactsa komnaHum «MUKPOAPT [PO».

K2C MPPT — K9C MPPT npowussoactea komnaHum «MUKPOAPT [MPO».

BMS+K3C MPPT — coBmecTHoe nogkntoueHne BMS n K3C MPPT komnanun «MUKPOAPT IMPO».

CM. COOTBETCTBYIOLMIA pa3fen onMcaHus.

"Kon-Bo MNogknioueHHbix BMS:"
KonunyectBo nogknioueHHbix BMS(C)mART. ABToMaTnueckn onpegenaetca npu Bbibope Trna AKB. Ho MOXHO M3MeHUTb BpPYUHY!O.

Hanpumep, nHorga 6oiBaeT yaobHo BMecTo 16 sueek BMS ana 488 mogenn MAI noctaBuTb 15 Ayeek. [Mpy 3TOM Hago NOMNpPaBUTb BCE NOPOTY HaNPAXKeHWI
AKB (nnn Bbibpatb TN AKB - “Vekt/Dyn 155A3,4").

K3C(MPPT)
BMS+K3C(MPPT)
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EcTb BO3MOXHOCTb noakntountb BMS paccumTtaHHble Ha 12B KOTOpble MOXHO MCMOIb30BaTb C 0ObIYHBIMU KUCNOTHbIMK (reneBbiMn, AGM n.t.4.) 128 AKB B
nocnegoBaTteibHOM NOAKAKYEHUN Ha 24B nnn 48s.
Tak»ke 3TOT NYHKT aBTOMaTMYeCK/ NOACTaBUT KO-BO BMS ecnu BbibpaH ofurH 13 anropntmoBs paboTbl ¢ mogynbHbiMu AKB no RS485 nopTy cm. Huxe.

"Kon-Bo MoagkniouyeHHbix MPPT:"
Konunuectso nogkntoyeHHbix napannenoHbix K3C, T.e. MPPT (C)mART, npu N=1 - nogkntoueH ognH MPPT.

"Aapec MAI (ModBus):"
Appec Tekywero MAT gna nepegaum no npotokony ModBus.

"Mporokon ModBus:"
Bo3moKHOCTb NepepaBath AaHHble yepe3 USB no npotokony ModBus (Ha gaHHbIn MomeHT ModBus RTU).

"RS1(USB) Mporokon:” RS1(USB) Mpotokon::

USB mArt - nogaep»kka CTaHAAPTHOro NPOTOKOMa MUKpoapT yepe3 USB nopt * mArt g

USB ModBus — nogpepxka npotokona ModBus RTU uepes USB nopt USB ModBus

485SI ModBus — nopgaep»ka npotokona ModBus RTU uepe3 RS485 nopTt (Hy»Ha [ONONHUTENbHAA NiaTa pacluMpeHna NopToB 485S| ModBus

RS485).

Mpumeyatrue. !!! Ecnu ebi6bpaH 48551 ModBus mo USB nopm pabomame He 6ydem. RS1(USB)->PC b

MAT gna 3TMX NPOTOKOMIOB BbICTYNAEeT B KayecTBe BeOMOro yCTPOMCTBa. 0
"RS1(USB)->PCbit/s:" 9600

CkopocTb cBA3M no nopTy R5232_1(RS1) ana USB. Yem aniviHHee NpoBoaa, TEM MEHbLLYIO CKOPOCTb HEO6X0ANMO BbiGrpaThb. 1o |MEEXAYUY

5M BO3MOXHO paboTaTb Ha 19200 bit/s (Mo ymonuaHuio). 97600

"Mon. RS485:" * 115200

Bbibop gononHMUTENbHOrOyCTPOMCTBA CBA3N NO NopTy RS485 (ecnn komnnekToBanocb) Ha BHewHeMm pazbeme MAIT TutaHaTop. 312500

Mo stomy nopty (RS3) MAT moxeT, Kak n ana RS1, nogaepkmBatb NpOTOKON 06MeHa nHbopMaumen B KauecTBe BeJOMOro HO 625000
TakXe M B KauyecCTBe Befyllero onpawuBaTb BHelHWe YCTPOWCTBAa. Ha AaHHbIN MOMeHT B KayecTtBe Begyuwiero - MATI
nopaepxnBaeT mogynu nutnesbix AKB Taknx kak Vektor, Dyness n mogyneii Ha ocHoBe KoHTponnepa BMS - Seplos. lMoapobHee TTEEIET

cMm. pasgen “BblbOP N SKCITYATALNA AKB. AKKYMYJTATOPbBI”. * HeT

"RS3_485 bit/s:" RS3 485 SI
CkopocTtb cBasn no nopty RS485_3(RS3) oT 4ONOAHNTENBHOIO YCTPOMCTBA. Vektor(Growatt)485
*RS2 3ape3epBrpoOBaH 3a “ManuHon”. Seplos(Pylon)485

"RS3_485 Kon-Bo YcTponcrs:" Dyness(Growatt)485

Kon-Bo nogknioueHHbix nutresbix mogynen AKB (Vektor, Dyness, Seplos).

"Oon. Unpposon Bx1:" : oson Bx1:
"Oon. Undposom Bx2:" erT
Bbibop ONONHMTENbHOMO YCTPONCTBA LN POBbIX BXOAOB (€C/M KOMMIEKTOBANOCH) Ha BHewwHeM pazbeme MATT TutaHaTop. MAT KH.Ctapt

MAT Ku.3apsp

C nomoubto NnaTtbl pacwmpenuns “ExtBut” MoXXHO caenaTb BHeLWHee ynpaB/ieHre Kak No NpoBogaM Tak 1 no pagvokaHany. Mo Non P
ene

3TUM BXOJaM MOXHO NoAMeHATb KHoMKu ynpasnenua “3APAL" unn “CTAPT’, a Takxe ynpaBnATtb gon. pene. [ogpobHee cm.
JOMNOJIHEeHMe K NacnopTy Ha canTe.

"AONOJIHATEJIbHbIE PEJIE"

YcnouA vnu noporu Heobxoaumble ana BKIiouenuna don. Pene 1 - 3.
MNMoapobHee cm. B pasgene “AONMOJIHATESIbHbIE PEJE"
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"APYIUE onuun"

no...
MepBblii NYHKT oTobpaxxaeT Bepcuto MO, Hanps>KeHre 1 MOLHOCTb MOAESU, a TaKXKe CEPUMHDIN HOMEP.

"Pyc/Eng:"
Bbib6op sA3blka MeH!o.

"Tekyuwee Bpemsa:"

TekyLuee Bpems BHYyTpeHHKX YacoB MATT. Heobxoanmo yctaHoBUTb, ecniv Bbl ucnonbsyete pexnm "TapndHaa CeTb".
YCTaHOBUTb MOXHO C TOYHOCTbBIO 10 MUHYTbI. [1pK YCTaHOBKe CeKYHAbI OOHYNATCA. DTO Bpemsa OyaeT oTobparkaTbca
CnpaBa B BepXxHel CTpoKe Tabno B pabouem pexmme.

"Mopcsetka TFT:"
Pexxum noacseTkm ancnnes.

Mo cumyayuu - BKJTiouaeT noacBeTKy Ancnnies npu CMeHe pexrnma paboTbl (reHepaumsa, TpaHcnauma cetu, 3apag AKB), no

N0GOMY HaXKaTUKO KHOMKM UM NPY BOSHUKHOBEHUN OLUIMOKM NN NpeaynpexaeHuns.
BblKnoueH - noaceeTka ancnnes scerga Bblknouera.
Bcez0a BK/liloweHa - noaceeTka gucnnes Bcerga BKJlioueHa, yno6HO ncnonb3oBatb Npvi NEPBOM 3HAKOMCTBE C Mprbopom.

"3ByKn:"

PaspeweHHble - 3T0 60NbLIMHCTBO OWNOOK, NpeaynpeXXaeHns 1 nepexoabl (reHepauumsa, CeTb, 3apsAa, OKOHYaHVe 3apaaa,
nepexopn Ha NoAAepP>KMBAOLLMIA 3apAsa).

Tonbkollpobnemsi - 03By4MBaTbCA OyAyT TONBKO OLWNOKM 1 MpeaynpexaeHnsa.
Hukakux - 3ByK 6yaeT NoABAATbLCA TONbKO AJIA CUTHANM3aLMN HaxaTrA KHOMOK.

"CurHan HET CETW:"

BblKntoyeH - 31OT curHan BblKntoueH.

Kaxoyto muH —

Kaxoeie 10MuH -

NHaue 3ymmep nspaet 3 curHana COOTBETCTBEHHO KaxKayto MUHYTY Unu Kaxkable 10 MUHYT ecnn ceTb Ha Bxoae MAT
nponana.

"ManuHa:"
BkntoueHune/BbikntoueHne “Manunbl” (Raspberry Pi). ECnv He ncnonb3yeTtca To Nyylue BbIKNIoYNTb A1 YMEHbLUEHNSA
notpe6nexuns ot AKB.

"PEJIE II:"
[na cneu. mogenen nogaepkmsaemblix ynpasneHue PEJIE Il — pene BToporo Bxoga. B atom cnyyae Il Bxog cetn 220B
paboTaTb He ByaeT, HO MOXHO 1CMOJb30BaTh 3TO (bonee MoLHOoE) pere ¢ Temu-Ke GYHKLUUAMM Kak 1 gon. Pene.

Opyrve Onuun
Mo 3.1 48B/7,0kW

Pyc/Eng:

Tekywee Bpema:
MogcBeTka TFT: uu
3BYyKU; (Tonbko [Tpobnembl)
CurHan HET CETW: (Bblkm]
VENLER (Bkn

[sn: a00003]

Pycva

3aBogckue YcTaHOBKM [

MopceeTtka TFT:

0 cuTyaumu
* Bcerpa Bkn

aspeleHHble
* Tonbko [lpobnemel
Hukakux

Curvan HET CETW:
(* Bblkn
‘ Kaxgywo MuH

Kaxpable 10MuH

A B 3Tom cnyuyae TakxKe He0O6X0A4MMO OCYLLLECTBUTDb NPaBUIbHOE NOAKII0YEeHME NPOBOAOB B KneMHoln Kopo6ke MAIN !!!
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"3aBopgcKkue YcTaHOBKI:"

YcTaHaBnMBaeT BCe MYHKTbl MEHK B HaualbHble (3aBOACKME) 3HauyeHWA W Npou3BoaUTCA MHUUManu3auma. lNocne cbpoca HeobxogMMO MNPOBECTM
NHULMANM3aunio, aHanornmyHyo ToW, KoTopaa denaetca npu npowwuske Hosoro O c onuuen “O6HOBUTL MeHI0 (3aBOACKME HACTPOMKK)". A UMEHHO:
yaepxusaa ananHHo obe kHonkn 3APAL n CTAPT Bontu B OKHO, rae 6yaet otobparkeHa Bepcusa O, nnat, HanpsaXeHne 1 MOWHOCTb Modenu. [lanee Hago
OJVIHHO yaepxaTb KHonKy 3APA/] (3amuraeTt 3Hauek #) 1 elle pa3 gIMHHO yaepxatb kHonky 3APALl ona noaTBepKaeHUA onepayumu.

BHumaHue! [laHHbIN NYHKT MEHI0 AOCTYNeH Npu OTKAI4YeHHOM ceTu 220B (npepoxpaHutenb-asBTomaTt 220B BbiK/NOYEH) U NPU BbIKNIOYEHHOM
pexume MAT (reHepaunsa OTK/IOYEHA).

OCHOBHbIE PEXXUMbI PABOTbl MUHBEPTOPOB MATI

WHBEPTOP (TEHEPALINA)

PaccmoTpym BHavane paboty MAI 6e3 noAknoyeHnA BHELWHeN ceTn HanpskeHnem 220/230B. DTO OCHOBHOE Ha3HauyeHue npubopa u CiyXut ans
npeobpa3oBaHMA SHEPruKn, HakomnneHHon B akkymynAatopax (AKB), B nepemeHHoe HanpsxeHue 220/230B (nnn 380/400B pna TpéxdasHbix cnctem ms 3-x
nHeeptopos mogenern MAIN HYBRID nnn MATT DOMINATOR/TITANATOR) ana nutaHua notpebutenen.

BKJTioueHne MAT Ha reHepaumto 220/230B gocturaetca AJIMHHBIM HaxkaTnem Ha KHonKy «CtapT». Ha Knemmax «1» 1 «2» KneMMHOW KOPOOKN 1 po3eTKax
«BbIxogHoe HanpsaxeHne 220/230B» noaBuTcA nepemeHHoe HanpsaxkeHue 220/230B. Takoe e AMHHOe HaxaTune Ha KHonky «CtapT» BblKnouaeT reHepayuio
MATT.

Ecnn cymmapHas MOLHOCTb NOAKIIOUYEHHbIX YCTPOUCTB OyAeT npeBbiwaTh MaKCMMasbHYO BbIXOAHYIO MOLLHOCTb B TeueHumn 8 cekyHa - MATT aBToMaTnyeckm
OTKNIOUNTCA Ha 8 ceKyHp, (byaeT 3ByuaTb BHyTpeHHWI 3ymmep). lNocne storo MAT onate BKITiounTca Ha 8 cekyHa, 1 Tak fanee [0 ucteyeHuns 6 NonbiToK, nocne
yero OTKJIIUNTCA OKOHYaTenbHO. Ecnu neperpyska (NpeBbileHe MakCUManbHOM MOLWHOCTY) anntca meHee 8 cekyHa — MAIT He oTknounTca. Tem cambim
obecneunBaeTcsa BO3MOXKHOCTb 3aMycka yCTPONCTB C OFPOMHbBIMY MYCKOBbIMY TOKaMU (3T TOKM MOTYT NPeBbILaTb MakcManbHbii Tok MATT). Mpu mowHoCTr
notpebneHna Harpy3Kn, HAMHOrO NpPeBbILIAlOLEN MAaKCMMalbHYIO, CpaboTaeT 3aLimTa OT KOPOTKOrO 3aMblKaHWA, KOTOPas cpa3y NpeKpaTuT reHepauuio, Ho,
Mo aHanornm C neperpysKomn, caenaeT 6 NOBTOPHbIX NOMbITOK 3anycka. Ecnu B TeueHne 10 MMH neperpysKku He MOBTOPANMCH, TO OTCYET Neperpy3oK 06HyNnTcAa
1 onATb OyaeT 6 NONbITOK PaboTbl Ha NeperpysKax Npu nx BO30OHOBNEHUN.

Mpwn Harpy3kax 6onee 50% OT HOMWHANbHOW WNKW, €CIM TemrnepaTypa Ha 3fieMeHTax cTana Bbiwe +40°C, BKJliouyaloTcs BHYTPEHHUE BEHTUNATOPDI
OXNaXKAEHUS.

OTMeTUM, YTO NPV NOAKMYEHNM HArpy3KM MakCMManbHOW MOLLHOCTH, BbIXOAHOE HaMPXXeHNe MOXKET ONyCTUTbCA HEMHOTO Huxke 200B (a B HEKOTOPbIX
CIy4Yanx n eLé HMXKe, B 3aBUCUMOCTU OT CTEMNEHMN pa3paaa akkyMynaTOpHON 6aTapen).

Ecnn akkymynatop paspagunca Huxke 11B/22B/44B (3Tm HanpsAeHMA YCTaHOBJIEHbl MO YMOJTYaHWIO, HO MOXHO YCTaHOBUTb COOCTBEHHblEe MOPOrK

HanpsXeHnA OTK/IoUEeHUA akkymynAatopa), To ceetognod AKB HauHeT ABaXkAbl MUraTb XenTbiM LBETOM M 3anuwmT 3ymmep, 3atem, yepe3 1 muH, MATI

BblKntountca. Janee MAT 6yaeT HaxoQUTLCA B PeXMME OXUAAHUA, NOKA UIN HANPAXKEHME Ha akKYMYNATOPHbIX 6aTapeax BOCCTAHOBUTCA NPUGAN3NTENbHO

no 12,5B/25B/50B (BHelwHen noa3apAaaKon, Hanpumep, OT CONTHeYHOoN 6aTapen nnmn BeTporeHepaTopa), Unn, Koraa noABUTCA HanpsXkeHne Ha Bxoae 220/230

B MATI (oT ceTn nnm oT reHepaTtopa). 9T0 cAenaHo ANA 3alMTbl aKKyMyATOpPa OT NOMIHOrO pPa3pAaa, T.K. aKKyMyIATOP MOXeT BOCCTaHaBNMBaTb Hanps»KeHne,

NPYMEepPHO Ha OAMH BONLT U Aaxke bonee, Nocne OTKOUYEHUA HAarpy3Ku (B 3aBUCMMOCTM OT COOTHOLLEHWA MOLLHOCTU Harpy3Kn oTHocuTeibHO EMKocTy AKB).
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Ecnn npocagka HanpsaxeHMA Ha akkymynatope Huxke 11B/22B/44B 6ynet kKpaTkoBpeMeHHol (MeHee 1 MuHyTbl) — MATT He OTKMIOUMTCA, YTO ONATb-TaKK
NO3BOJINT 3aMyCTUTbCA YCTPOMCTBAM C 6ONbLIMMMN NMYCKOBbIMM TOKamu. KpaTKoBpemMeHHOe MafieHne HanpsKeHua Ha akkymynatope (Huxke 11B/22B/44B)
ABNAETCA AOMYCTMMbIM 1 HE MPUBOAMUT K €ro nopuye, T.K. 3a TaKOW KOPOTKUI MHTepBan BpemeHun cynbdatauma naacTMH akKyMynaTopa nNpocTo He ycneet
nponsontu. Hanprmep, 06bIYHO B MOMEHT NycKa ABMraTeNia aBToOMoOMNA B 3MMHUX YCJTOBUAX HaNpPAXKeHWEe Ha akKyMynAaTope MOXKeT nafaTh Ao 7B (B TeueHne

HECKONbKMX CeKyHf).

MpumeyaHune: Mpn nonHom paspaae nonepeMmeHHO BbiBoAATCA ABa HanpsxeHnA AKB. Co ctpenkoi BHU3: TeKyLiee HanpsxeHne AKB c npocapgkon
noa Texkyuwyi HarpyskKy. 1 co 3Haukom A: HanpskeHune AKB kKotopoe 6yaet, ecnm CHATb Harpysky (T.e. Hanps)<eHWe Ha XOJIOCTOM Xxoay).
BbiknioueHne reHepauum 6yget nponcxoantb MMeHHO no Hanps»keHuto AKB no XX T.e. co 3HauKom A,

PEXKNM 3APALA

MATIT ABnAeTCA MOLHBIM MHOTOCTaAUNHBIM 3apPAAHBbIM YCTPOMCTBOM. MaKcuMManbHbI 3apAfHbI TOK, KOTOPbI MoXeT obecneunTtb MAT (ecnm KOHEYHO ceTb
B HOpMe, No3BonAeT eMKoCTb AKB 1 COOTBETCTBYIOT HAaCTPOWKM TOKa 3apAga) paccumTbiBaeTca no cneagyowen popmyne:

Pmax*0,67/Uak6bHOMUH

Hanpumep, ana ycrponcrea MAI 5kBT (Pmax =5 kBT), Uak6HOMUNH =24B:
5000BT1*0,67/24B=139A.

BK/lioueHune MATI B pexxum NpuHYANTENbHOMO 3apAaa, MPOUCXOAUT ANVIHHBIM (2 CeKYH/bI) HaXaTneM Ha KHOMKY «3apagy». Ecnuv ceTb B HOpMe 1 npoLwsno Bpems
oxunaaHna, 1o MAT BKJTiount pexknm 3apaga. Ecnv Bpema oxnganua He nctekno, To Ha KW noasutca Hagnuco: «[1o 3apaga» n octaBweeca spemsa. Ecnn cetb
He COOTBEeTCTBYeT XapakTepuctukam NOCTa, TO ANMHHOE HaXkaThe Ha KHOMKY «3apAg» BbI30BET NpeaynpexaeHue «!I» 1 B MeH0 oWwnOOoK 1 NpeaynpexxaeHui
MOXHO byaeT npounTaTb «HeT 220 anAa 3apaga». Bpema oxuaaHna 3apaga nocne noasneHunsa cetn —20c¢. Ha npuHyautenbHbi 3apag MAT MOXHO 3anycTuTb
TONbKO M3 peXxnma TPaHCAALNK CeTU (TOPUT CBETOANOA, «CETb»).

B cnyuae, ecnn HanpsxeHne Ha akkymynatope meHblie 12,5B/25B/50B (HanpaXeHMA MO YMOMYAHMIO, MOXHO YCTaHOBUTb COOCTBEHHbIe nmoporu) - MATT
aBTOMATMUECKU 3aMyCTUT PEXUM 3aPALAKN (KOHEUYHO, MPY HAaNNYnM CETU, U €CTIN PEXNM 3apAaa paspeLLeH).

Heobxoanmo umeTb B BUy, YTO €C/i 3anNporpaMMUpPOBaH PEXUM 3apaga MasibiM TOKOM - 6ydepHbiin 3apag (no ymonuaHuio He BKJTiouéH), To 3apag no
pocTtmxeHumn 14,5B/29B/58B (nnbo 3anporpammmpoBaHHOro) HE 3aKkoOHUMTCA, OH NeperaeT Ha Manblil TOK 1 ByaeT B 3TOM peXkmme, NoKa He nponajeT ceTb.

BbinTn n3 pexnma 6ydepHoro 3apaga ManbiM TOKOM 1 MPOCTO U3 3apAga, MOXKHO HaxaB ewe pa3 JJIMHHO kHonky «3apagy. Ecnn pexum 6ydpepHoro 3apaaa
He 3anporpaMMMpoBaH, To No focTmxeHun 14,5B/29B/58B (n1bo 3anporpaMmmpoBaHHOrO) 3apas OKOHUUTCA.

Mpwv 3apage akKyMynssTOPOB MUTaeT CUHWIA cBeToamnog ceTu (1 pa3 B 2 CeK.) U Ha dKpaHe NoABNAETCA HAAMVCb O COOTBETCTBYIOLLEN CTyneHn 3apaaa.
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Hanpsa»xeHne oKoHYaHuA 3apAga 1 bypepHOro 3apaga MOXKHO U3MEHUTb B HACTPOMKAaX, U OHM COOTBETCTBYIOT 3HaueHMAM npu TemnepaType 20°C. PeanbHble
3HaUYeHUA HaNpPAXeHUA OKOHYaHMA 3apAaaa 1 bydepHoro 3apaga 3aBucaT ot Temnepatypbl AKB. Temnepatypa AKB cHMMaeTca ¢ gatumka TemnepaTtypbl, B
Cnyyvae ero oTCyTCTBMA TemnepaTypa cumtaetca pasHon 20°C. Temnepatypa B MAI moXeT nepefaBatbCA 1 C AOMONHUTENbHbIX YCTPOMCTB, Taknx Kak MPPT
nnn BMS (npounssoactea komnaHunm «MUKPOAPT PO»).

lMpumeyaHue.

1) Hanps»ceHue 6yghepHo20 pexxuma Yyepe3 cymku cHUxaemcs Ha 0,5/1/2B.

2) Ana numueessix AKb HanpaxeHue 6y¢ghepHo20 pexxuma 4epe3 CymKu He U3MeHsemcA.

3) Tak»«e onsa numueswix AKB npu ompuyamensHbix memnepamypax 3apsa0 omkmoyaemcs (6nokupyemcs).

lMpumeyaHue. PeanvHbie 3Ha4YeHUs HanpsAMXeHUe OKOHYAHUA 3apsada u 6ygepHoz0 3apsada, c nonpaskoli Ha memnepamypy, MOXXHO nocmompems Ha
00HOM U3 3KpaHoe ducnsnes. [[pu 3mom HanpsxxeHue 6ygepHo20 3apsda 6yoem o603Ha4yeHo Kak «buf», a yepes cymku kak «buf | ».

PEXXMIM ICTOYHUKA BECIMEPEEOMHOIO NUTAHKA (MBIM)

JTOT peXMM ABNAETCA OCHOBHbIM M OMUCbIBAETCA 3[4eCb TOMIbKO MOTOMY, UTO ABAAETCA KOMOMHauMen npeablaywmnx pexxMMoB (reHepauuv 1 3apsaga) v
aBTOMATUYECKN OCYLLEeCTBAET Nepexos C CETU Ha reHepauuio 1 obpaTHO, Npu HeobxoammocTw, 3apsaxaeT AKB. MNMpu ANMHHOM HaXaTun Ha KHOMKY «CTapT»
MATI TpaHcnmpyeT ceTb CO BXoAa Ha Bbixod. [pu Hannuum cetn u, ecnmn Hanps»keHue Ha AKB meHble 12,5B/25B/50B (HanpsaeHMA NO yMOMYaHMNIO, MOXKHO
yCTaHOBUTb cO6CTBEHHbIE Noporu), MAT HauHeT 3apskaTb AKB. o okoHuYaHWKM 3apaga, Korga HanpaxeHue Ha AKB 6onblue 14,5B/29B/58B (HanpsaxeHuaA no
YMOJTYaHNIO, MOXHO YCTaHOBUTb COOCTBEHHble noporu), MAI nepenget Ha TPaHCNAUMIO CETU UAM Ha 3apAfd ManbiM TOKOM — OydepHbin 3apag (ecnn
3anporpamMmmMmnpoBaH NOCNeaHU).

Ecnn cetb nponana nnu oHa 6onble 265B (nporpammupyetca) nnu meHblwe 120B (nporpammupyeTca), a Takke, ey YacToTa CeTu Bbilwa 3a nNpeaensi
40 - 60 'y (ponyckaeTca KpaTKOBpeMeHHas YacToTa B npegenax 35 - 60 'y ecnn B meHto MATT Bbi6paHo, 4To Ha Bxoge reHepatop), MATT npekpalyaeT 3apag u
nepexoauT B pexxum reHepaunmn 220/230B ot AKB.

lMpumeyanue. Bpems nepexoda ¢ 2eHepayuu Ha MpaHcaayuio (nocse cmabunusayuu exodda) omcymcmeyem, npu nepexode Yyepe3 HOJMb CU2HAJ
reHepauun NoAMeHAeTCA CceTeBbiM HanpsikeHnem. O6pamHoblii npoyecc 3aHuUmMaem epems NopAaoKa 2-4Mc u ceA3dH ¢ onpedesieHUeM co6bimus
«nponana cemb». [Ipoyecc onpedeneHus cobbimus «nponasia cemoe» 00CMAMOYHO C/I0XHbIU U 3asucum om Hazpy3Ku, Hanpumep, 6e3 Hazpy3ku XX
(Xonocmoli Xo0), anzopumm npuHyuNuaabHO UHOU U 8peMs hepexo0a Moxem docmu2ams 8Mc.

Kpome TOro, ecnu Ha BXxoZie HanpsiKeHne oTIn4aeTcAa oT CMHycompanbHon ¢opmbl, a Tem 6onee nMeeT BUA HaNOXKeHHbIX nynbcauuin, MAT moxeT
NPUHATb 3TN NCKa)KeHMA 3a cobbiTMe «npomnana ceTb”». TakoW ciyyall BO3HMKaeT, KOrga B KavyecTBe MPOMbBIUUIEHHON CeTU MCNosb3yeTcs
6eH30/pgun3enb/rasoBbinl leHepaToOp, 0CO6€HHO ManNOMOLLHbI1 HEM3BECTHOTro NponsBoauTensa. B stom cnyvyae B MeHI0 MOXKHO BbicTaBUTb «Bxog 220
B»-> «Tonnus.leHepaTop». Anroputm 6yaeT HacTpoeH Ha pa6oTty ¢ nnoxon ¢popmon curHana. B Tom umncne 3a cuer «3arpyb6neHus» peakumm Ha
MMNYNbCHble NPOBalibl HAaNPAXKEeHUA, Nepexoa Ha reHepaLuio Npu Nponae Hanps)XeHnA ¢ leHepaTopa MmoXxeT gocTuraTb A0 8Mc noa HarpysKom n
A0 20mc Ha XX. Ecnn y Bac MOLLHbIN KaueCcTBEHHbIN TonnBHbIN leHepaTop, AnA o6ecneueHuns 6bICTPOro N KaueCTBEHHOro NepeknyeHns (4-8 mc)
c leHepaTopa Ha reHepaLuio, Hy»KHO onuuio “NMpomTonnueBHleHep”.

Bpema aBTOHOMHOW paboTbl MAIl OT aKKyMynATOPHOW 6aTapen MOXHO onpeaennTtb no Tabnuue «OpueHTUPOBOYHOE Bpems paboTbl oOT
akKymynatopoB». Heo6xoanmo oTtmeTuTb, YTO He peKomeHpayetca paspsikatb AKB tokom 6onee 0,4C (1C pgna LiFePO,), a ecam Harpyska
AonroBpemeHHas, To He 6onee 0,2C (0,5C ana LiFePO,).
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Ona npyumepa, ecnu cpepHAsa Harpy3ka 1kBT, To Tok ana 24B cuctembl 6yget 1000B1/24B=~40A T1.e. emkocTb AKB fonxHa 6biTb He meHee ~40A/0,2C=200Auy x
24B (pBe nocnepoBatenbHble 6aHKM 200A.u x 12B). [Mpn 3TOM ecnm YacTo NOAKIYAETCA, HAMPUMEP, HACOC MOLLHOCTbIO 2KBT, To nrKoBbIn ToK 6yaeTt 3000
B1/24=~120A, B 3TOM Cnyyae, pekomeHAyeTca yBennuntb eMkocTb A0 ~120A/0,4C=300Au x 24B.

MowHocTtb, Kotopyto MAIT MOXeT TpaHCAMPOBATb, OrpaHMYEeHa MOLHOCTbIO CuNoBbix 3nemeHToB MAIT ©®  COOTBETCTBYIOWMUM CETEBbIM
aBTomaToM-npegoxpaHutenem. [1osTtomy Harpyska, nogkntioyaemasa K MAI He gomKHa NpeBblWaTh ero MakCMMasbHYK MOLWHOCTb AaXe Npu NUTaHUK OT
BHELUHEero CeTeBOro HanpsaKeHus.

MPEAYNPEXOEHWE! Mpn 6onbwmnx Tokax K3 (KopoTkoe 3ambikaHne) MOTYT 3aMMNHYTb BHYTPEHHME KOHTaKTbl Nepekntoyatowmx Pene, uto npuseget MATT K
BbIXxoAy 13 cTpos. lNoatomy nsberante K3 no Bbixoay, 0CO6EHHO, eCn NOAKIYEHA CETb.

MPEAYNPEXOEHUE! Mimenite B BUAY, uto MATT TONBbKO NPONYCKaeT CeTb, YaCTUYHO GUNLTPYA e€ OT «rpsA3mn», HO He BbipaBHMBAsA NO HanpsaxeHwuto. Ecnn Bawa
CeTb He COOTBETCTBYET CTaHAAPTaM WM MOCTOAHHO 3aHWMKeHa/3aBbllleHa, TO Mmexay ceTbto u MATI, pekomeHayeTcA yCTaHOBKa CTabunvsatopa CeTeBOro
HanpaXXeHuA.

B MAT peann3oBaHa noacTporika ¢asbl. B pe3ynbraTte nepexog Ha ceTb Npu I0O0OM TUMNeE Harpy3Kn NPONCXoaunT C TOM e dpa3oit. [pr obpaTHOM nepexofe C ceTu
Ha reHepaumio pasza Takke CMHXPOHM3MPOBaHa. DTO obecneyrBaeT NIerknii 1 ObICTPbIN Nepexod ¢ ceTn Ha MAI n obpaTHo.

HononHutenbHble pexxumbl PaboTbl, Takmne Kak IKO pexkrmbl, NofgKavka cet Pmax, npuHyauTenbHas reHepaumsa, orpaHnyeHe MOLWHOCTY NOTPebneHns oT ceTu
1 T.0. ONUCaHbl B CNIeAYIOLWMX Pa3fenax MHCTPYKUMK 1 6onee Nogpo6HO B OTAENbHOM OKYMEHTALUM Ha CaiTe KOMMaHWUN.

MHONKALMA HA CBETOANOAAX. OCHOBHbIE PEXKUMbI U NMEPEXObl MEXKAY HUMIA

CETb1 Bx1 CETb2 BX2 AKbB TPM CBETOAMOAA: XKENTbIii (OpaHKeBbIii), 3eNIeHblli N KpacHbIil B
A A A BbIK/IDYEHHOM peXunme MUraeT C LiIBEeTOM B COOTBETCTBUU C Tabnuuei:
He roput CeTu HeT Xentbin Unnx<Uak6<UmuH
LBOWHOE Hanps»eHre HuXe MUHMMANbHOro Ans
fopuT CMHMUM ESTBbb&CJb' nponyckam MuraHue Uak6<UmuH (10,5B/21B/42B 3aBofckoe). Bo Bpems reHepaumu 6yaet paboTatb
A B TeueHUn 1 MUH, Nocne 4Yyero BbIKMUUTCA, U He BKJTiounT reHepauuto noka
Fg?ﬂgfg‘gh’% NpoucxoanT 3apag AKB HanpsxeHue He gocTurHet UsocT (12,5B/25B/50B 3aBoackoe).
BbicTpo Muraet CeTb HecTabunbHa. Bbiwe y UmmnH<Uak6<UHopm
Y AN HKke noporos Umin fopuT xenToiit Hanps»keHue Bbille MUHUMaNbHOTO, HO Hike HopMbl <UHopm (12,5B/25B/50B
(120B 3aBopackoe) <Ucetn 3aBofckoe). na HanpsaxeHun Uak6<UHOpM, Npyv Hanmuum ceTn, HauyHeTcA
<Umax (265B 3aBopckoe), 3apAa.
UKW Neperpyska no ToKy
ceTu, U MOLLHOCTb [OpUT 3e€eHblil Unopm<Uakb6<Umax 5
HarpysKku npesblwaeT N KenTbin Harlpﬂ)KEHVIe mexagy HOpMou U MaKCMMYMOM OJ1A aKKYMYJATOPa
BbICTAB/IEHHYIO MOLLHOCTb <Umax (14,5B/29B/58B 3aBopckoe).
fopuT Kpackoli, g?ﬁ;:i:ﬁazgsﬁfémammmyma HO He NpeBbILlaeT MaKCUMaNbHO AONYCTUMOE
He ropwuT, peako CeTb eCTb, HO UAET 3€J1EHbIN, !
N XKenTbin <
BCMbIXVIBAGT Crrym | TPVHYAUTENbHAR Usepx(15,5B/31B/62B 3aBoackoe)
reHepauusa B JKO pexmme BbICTPO MUraeT Uak6>UBsepx
KpacHbIn . Hanps)keHune npeBblwaeT MakcMmanbHO gonyctmumoe >Usepx (15,5B/31B/62B
Vet 3CNEHbIN 3aBopckoe). lfeHepauwa 220/230B 6yaet oTKnoueHa
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OWKnBKU, HEUMCINPABHOCTU U NPEAYNPEXAEHNA

Ha BTopoii nHbopmaumoHHol ctpoke TFT-gucnnen Bo BpemMsa neperpy3ok 1 npobnem MoXeT BbiaBaTb criefytoLymne coobLieHns:

BbilwueHommHana

CHavyana MmMraeT MOLLHOCTb Harpyskun 1 MAET NPSMON OTCYET BpemeHU, Yepe3 20 MUH paboTbl B peXKMMe Bbllle
HOMMHA/NIbHOW Harpysku cpabatbiBaeT BblKaioueHne reHepaumm Ha 20 MUH Ana oxnaxKaeHua npubopa. Ecam B
npouecce NpeBbIleHNA HOMUHANbHOW MOLLHOCTM, OHA YMEHbLUUTCA HUMKE HOMWHAMA, NOMAET 0O6pPaTHLIA OTCYeT,
CHOBA YBEAMYUTCA - NMONAET NPAMOIM OTCYET U T.A4,

MonH Pa3pag,

HanpsaxeHune Ha AKB onyctunock Huxe 11B/228/448 (3aBoackoe). MuraeT B TeueHumn 60 cek, n oTobpaskaer
06paTHbIi oTcUeT, nocsie Yero BblKntouaet reHepaumio 220/230B 1 nepexoanT B PexXnm OxuaaHus.

Paspag, aoemUU

Mpubop *KAET NOABNEHUA HaANPAXKEHMA Ha akkymynsatope pasHoe UU, nocne 4yero pabota Bo306HOBUTCS.
HanpsxeHne Ha AKB MOMeT MOBbICUTbCA 33 CYET BHELWHel 3apAaAKuM (Hanpumep, OT CONHEYHOW bGaTtapew,
BeTporeHepatopa M T.N.) WAM, €CiM NOABMAACb CeTb Ha BXoge (NOAKNIUMACA TOM/MBHLIA  reHepaTop), TO
BK/ltouunTca pexmm 3apaga.

MNeperpy3ka

MNeperpy3skalloCetn

Bo3HMKaeT nNpu NpeBbIleHUM TOKA HAarpy3Kn B PeXKMMe reHepaLmm, eciv MoWwHOCTb NoTpebieHns npesbiwaeT
110%, a B pexkume TpaHcnaumm cety 130%, oT MakCMMaibHOM MoLWHOCTU. HaumMHaeTca obpaTHbIN oTcyeT paboTbl Ha
neperpyske - 9 ceKk, Nocae Yero reHepauna UaM TPaHCAALMA CETU NpeKkpaTUTCca. Ecam mowHocTb noTpebaeHua ele
6onblwe M npesbiwaer 150% oT MakcumanbHoOM MowHocTM MATM-a Bo Bpemsa reHepaumm uam 160% Bo Bpems
TPAHCAALMM CETU, TO FeHepaumsa WUAM TPAHCAAUMA NpeKkpaTuTca cpasy. locne 3Toro noasutca ob6paTHbIM OTcYeT
BPEMEHW NepepbiBa MeXKAy neperpyskamu -7 cek. byayT npounsseseHbl 6 NOMNbITOK, UX KONMYECTBO OTobparkaeTca
MUTaHnem B cumBosie Homep 3. Ecan neperpysku yctpaHeHbl, To Yepe3 10 MWUH KOAIMYECTBO MOMbITOK OBHYyAMTCS,
WMHaye CM. Cneayowmii NyHKT.

BblKnneperpysAKb

MNocne 6-Tv neperpy3ok noapag, Bo Bpemsa reHepaunun, MAT oTkntovaeT reHepaumto. [pu NnoABAEHUN CeTU Ha
BXOZE TPAHC/IMPYET €€ HA BbIXOZ, d, TAKKE, MOMET BKIOUUTLCA PEXUM 3apaaa. BolT B HOPMasIbHBIA PEXUM MOMKHO, HaXKaB
OJIMHHO KHonKy "CTapT", HO NpeaBapuUTeIbHO HEOOXOAMMO YCTPAHUTbL NPOBIEMbI C HAarpy3KoM.

BeHTunatop He pabotaer BeHTUAATOP. TaKKe BbIBOAMTCA €ro HOMep M/Wan UX KoaMYecTBo. 3anuwimnte - 3ta uHbopmauma
HeobxoamMma ana cny*Kbbl cepsuca.
Jo 3apaga O6paTHbIN oTcUeT BpeMeHu Ao BK/TioueHua 3apasa.

MpomCeTbHaBbixoge

Bo3amorkHO, «3anmnio» Pene BHyTpM npubopa, NMbo Ha BbIXOAHYH po3eTky MAIM unm Ha knemmy «¢asa
BbIXOA» B KNEMMHOW KOpPOOKe Mojanu BHeELHee HanpsXeHue OT MPOMbIWAEHHOM ceTu. Bo BTopom caydyae 3Ta
OLWMOKa MOXKET U He NOoABUTLCSA, T.K. NPUOBOP MOXKET BbIMTU M3 CTPOA.

>PmaxbeH3oleHep
>Pmax Cetn 220

Harpyska npeBbillaeT MOLWHOCTb TOMAMBHOIO reHepatopa WAM ceTn, HO MmeHblwe mowHoctn MATI. UHBepTOp
nepeLlen Ha reHepauunto U OTK/IIOYM HArpysky OT reHepatopa. Ecam Harpyska ymeHbWwUTCs M byaeT Huke
MOLHOCTK reHepaTtopa, To MATI cHOBa NOAKAOUYUT HAarpysKy K reHepaTtopy.




MNeperpesOcTbiBaem

CpaboTanu gaTymkn TemnepaTypbl - reHepaums/3apag NpUoCTaHaBAMBaETCA, MOKa TeMnepaTypa He NPUAET B HOPMyY
MosKeT BO3HMKATb MPU HELUTATHbIX Onepauusax, Hanpumep, ecim He paboTaloT BEHTUAATOPbI UK NPY 6O/IbLIMX TOKaX
3apaga.

Pexxnm3apanaBblKn

MonbITKa 3anycKa pexunma 3apsaga (Hanpumep, kHonkoi 3APAL) npu BK/ToueHHoM onunn TonbKkoTpaHcnAL, B
MEHIO.

MpuHyantleHepdKO

HecmoTpa Ha Hanuuume cetn uget reHepauma ot AKB, T.K. BbicTaBneH ogmH u3s pexxnumos KO B pasgene
«YnpasneHue CeTtbto B meHo MAT».

KoemBHewlMonH3apA

B 3KO pexunme c NpuUHyaUTENbHOM reHepaumen, Koraa HanpsaxkeHne AKB onyctunoch Huxe Umin3KO
Ecnum npu atom Uakb CtapT 3apas HUKe Tekywero HanpsaxeHna AKB, To 3apsaa AKB oT ceTn He BygeT
Npoun3BOAUTLCS, @ NPOU30MAET NepPexos Ha OxKuaaHne nonHoro 3apAaga AKB oT afibTepHATMBHbIX
WCTOYHUKOB, CM. NpuaoKeHune «onosHeHne. IKo Pexxknmbli»

HEMonapHoctbTopa

BHyTpeHHAs owmnbka, MAI npekpatut paboTty n byaeT n3gaBaTb 3ByKOBOW curHan. Heobxoaymo aoctasutb npnbop B
CEPBUIC LLEHTP.

HET CETU HaBxoae

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

MopgKauKa + X, X KBT

YKa3blBaeT CKO/IbKO BaTT NogKaymeaeTtcsa B ceTb n3 AKB.

>Pmax

Cpa60Tano orpaHn4yeHne No MmakCMmaibHO BbICTaB/IEHHOM MOLHOCTHK CeTH:

BMS MonH. Paspsapg,

OpHa n3 sueek AKB paspsaxeHa (Ecam yctaHoBneH BMS).

BMS MonHbIn 3apag,

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

Temnepatypa! AKb

Temnepatypa AKE Bbiwe npegena.

MuH TapudHan3oHa

MATI Bowen B Nepuos BpeMeHN MUHUMAIbLHOTO TapndHOro BpeMeHu (Npu ycTaHoBKe onuun «TapudHasa ceTb»

T<O0r 3apag BblKn.

Temnepatypa AKBE Huke Hyna rpagycos Llenbcus (npu Bbibope Lilon AKB). B atom cnydyae 3apsag AKB
BblKntouaeTca.

3apag OrpaHuyeH

Mo KakuM-1Mbo NpuynHam (Hanpumep, BbICOKAA TemnepaTypa PagmuaTopoB, Y/bTPaHU3KOe HanpsyKeHue Ha
AKB) orpaHuyeH Tok 3apaga AKB.

OBHOBJIEHUE BHYTPEHHEIO MO

PekomeHayeM BaM perynapHoO MpoBepATb Hanuume nocnegHux Bepcuin BHyTpeHHero MO MAI (npowwnBok) Ha canTe http://www.invertor.ru B pa3sgene
TexnoaaepKKa ->npoLwwnBKN 1 nacnopTa. Mpu HanMumMm HOBOW BEPCUM PEKOMEHAYEM BaM €€ YCTaHOBUTb. IHCTPYKLUA NO OOHOBNEHWIO NPOLIMBKN HAaXOAUTCA

B apxvBe C nporpammoi obHosneHus MO.

Mogenb MAT TITANATOR rimeeT BCTPOEHHbIV ranbBaHUYeCcKku pa3BasaHHbin USB.
InAa HekoTopbix mogenen (gna 6oicTpon paboTbl USB) B HacTporikax gpansepa USB B “gucnetuep yctponcts” ->" Moptbl (COM n LPT)” ->" USBSerialPort”->
"MapameTpbinopTa” ->"A0NONHUTENBHO...” HEOBXOAMMO YCTAaHOBUTb B pasgene “Bpema oxuaaHna (Mc)” BMecTo 16 3HayeHue 1.
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A BHUMAHME! MNpn o6HOBNEHNM NPOLUNBKY crieayeT oTKNounTb nHBeptop MAT ot Bcero kpome AKB n komnblotepa.

OLUMBKM 110 BOCKIIMLIATESIGHOMY 3HAKY !

Kpome Toro, MoryT BO3HUKaTb OLINOKM 1 NpeaynpexaeHnsa, KoTopble 0TOOparkaloTca B Tabno «TeKyLWMX npeaynpexxaeHnin nnm ownbok» (B cnyyae nx
NPUCYTCTBUA, NP 3TOM B FMaBHOM MeHI0 byaeT muraTb cumBon !).

CucTemHble ownbkn: MAT npekpatnT paboTy 1 byaeTt n3gaBaTtb 3BYKOBOW curHan. Heobxoarmo foCcTaBuTb MPrUOOP B CEPBUCHDBIN LIEHTP (MCKOYEHMe -
OTKas3 JaTumnka TemnepaTypbl 1 olwmbKa nepemblyek - paboTa 6yaeT NpoaomkeHa).

3anncb B EEPROM - OwmnbKa MUKPOKOHTpOsIepa 1 owmnbKa nporpaMmmnpoBaHns.

NHTepant - OwnbKa MMKPOKOHTpoONNEpa.

Het[latunkaTemnep - OTKa3 gaTtumka temneparypbl.

CnctemHan ownbka - OwmnbKa MUKPOKOHTposepa.

OwnbKa nepemblyek - - BHyTpeHHAA, BO3MOXHO HEKOPPEKTHOE BMELLATENbCTBO HecepTUhMLMPOBAHHOIO crneunanmcta npyu pemorHte MAT

(N HayanbHOEe COCTOAHME NOC/e YCTAaHOBKM 3aBOACKUX NAapamMeTpoB nnv obHoBneHus BHyTpeHHero MO npwu “lMonHoe npor.” - Heo6xoanMo NPOBECT
WHULNANM3aumIo CM. NYHKT MeHI0 “3aBOfCKMe YyCTaHOBKM”).

HEMonapHoctbTopa - BHyTpeHHAA, MAT npekpaTtut paboTy 1 6yaeT n3gaBatb 3BYKOBOW CUTHAN.
OwwnbKa 0sc32768 - HEMCNPABHOCTb YaCOBOIO reHepaTopa YacToTbl, B TOM YKC/e MO 3TOMY reHepaTopy KOPPEKTUPYETCA TOYHOCTb BCEX YACTOT.

Opyrve ownbKkn n npegynpexaeHus:

AKB paspsaxeH !! - bbina cnnbHaa npocagka AKB.

Uakb BbicOKOe - HanpaxeHne AKB Bbiwe npegena.

TokKZnoAKb 3apag - Tok kKopoTkoro 3ambikaHua no AKB Bo Bpemsa 3apAga.
Tok KZ no AKb - Tok KopoTkoro 3ambikaHuA nNo AKB Bo BpemA reHepauun.

3anunnollpoxoaHPene - 3ambikaHue Pene nnn noganu ceteBoe HanpsaxxeHue Ha Bbixog MAT. Kputnueckasa owmnbka nmbo ncnpaBuTb HENPaBUIbHOE
nogknoyeHne, nMbo obpaTUTbLCA B CEPBUCHDIN LIEHTP.

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

Boix[MogHanpsaxxeHnem - Bbixop noa Hanps»XeHnem - BO3MOXKHO MOAKIIOUMAN CETb Ha BbixoA, MMb60 06paTnTech B CEPBUCHDIN LIEHTP.

Mpowu3owen Copoc - Bo3HuKkaeTt npu BKITloueHun nutaHma (unu nogknoueHnn AKb) nHaue Heobxoanmo obpaTUTbCS B CEPBUCHDBIN LEHTP.



AKB pa3psxeH - HanpsaxeHne AKB H1Xe MUHMManNbHO 4OMYyCTUMOrO.

MNeperpy3ska - MoLwWHOCTb Harpy3Ku Bblille JONYCTUMOWN.

Pab Bbliwe HOMUHaN - MOLWHOCTb Harpy3KK Bbllle HOMUHAIbHOM.

Bbicokaa Temnepat - Temnepatypa no 0QHOMY 13 BHYTPEHHMX AaTYMKOB TemnepaTypbl Bbille JONYCTUMOWN.

BeHTnnAT He pab. - He paboTtaeT BEHTUNATOP UK HET CUrHana oT Hero.

Tonn.l'eH Het3anycka - Mpu Bbi6ope pexxmuma ABP nnu npu Boibope gon. pene Kak “lyck TonnusH. leHepaTopa” ecnv TONMBHbBIN reHepaTop Tak 1 He
3anyCcTUNCA, HaNnpUMep, HeT 6eH3unHa.

C6o1i pexxma pab - Bo3moXKHO He0OX0AMMO 06PATUTLCA B CEPBUCHDBIN LIEHTP.

MHorokpaTK33apag - bonee 10 pa3 6bi10 KOPOTKOE 3aMblkaHMe BO BpeMsA 3apAga. HoBbIl LMK 3apsaaa BO30OHOBUTCA Yepes CyTKN.

HeT ¢-uum kHoNKn - HenpaBuibHOe coYeTaHne HaXaTuil KHOMOK.

Cetb 3a npegenom - CeTb BblLLIA 3@ YCTAHOBMIEHHbIE PaMKW HAaNPAXEHW UAW YaCcTOTbl.

Bbibpocbl B Harpy3ke - MoryT BO3HUKATb 13-3a «FPA3HbIX» HAarpy3oK. Kak NpaBusio 3To MOLLHbIN SN1€KTPOVNHCTPYMEHT Harpy»eHHble Ha MasIOMOLLHbIN
(oTHOCUTeNbHO Harpy3kn) MATT.

Bbibpocbl B Cetnn - MoryT BO3HMKaTb 13-3a «FPA3HbIX» HAarpy3oK. Kak npasBnno 3TO MOLHbIV S1EKTPOUHCTPYMEHT Harpy»KeHHble Ha MaOMOLLHbIN
(OTHOCUTENbBHO Harpy3KM) TOMIMBHbIN reHepaTop.

3anunna KHomnka - BO3MOXHO KHOMKa 3acTpana niav HemcnpaBHOCTb KHOMKMN.

HetCetnlna3apaga - [MbiTanvcb 3anyCcTuTb NPUHYAUTENbHBIN 3apAa Npu OTCyTCTBUM ceTn 220/230B Ha Bxoge.

Harpy3>MowH.CeTn - He 6ygeT nepexofa Ha TPAHCNALMIO CETU, T.K. BbICTaBIEHO OFPaHMYEHME CETU HUXKE MOLLHOCTM NOTPebNeHNa TeKyLen HarpysKu.
HeCrabunbHasaCeTb - Hanps»keHue ceTu «NpbiraeT», Kak NpaBuio BO3HMKAET C MAIOMOLLHbIMY TOMIMBHbIMW FeHepaTopaMu 1 60/IbLUMMUN UK «TPA3HBIMU»
Harpyskamu.

HeT CuHxpoHu3aumn - Mpwu paboTe B 3-pa3Hon cncteme unu ¢ napannenbHbiMy MATT - HET cMrHana CUHXPOHU3auuKM OT ApYrux AByX a3 unv napannenbHbix
MATT.

Casur Qa3bl - OpHa n3 pa3 cunbHO CMeLeHa OT HOPMbI (BO3MOXXHO NOABNEHME NMPY Pe3KOW CMEeHe MOLHOCTM NoTpebneHna No ogHom 13 ¢as).

OwwnbkKa 12C BMS - Ownbka cBasm ¢ BMS.

Owwmbka 12C MPPT - Ownbka cBA3n ¢ MPPT.

"Owwnbka RS485(BMS)" — OwmnbKa ceasm no RS485 (gon. nnate) B Tom uncne BMS BHewHMx mogynbHbix AKB.

Owwnbka Benom.MAIN - MNpobnembl ¢ napannenbHo nogkntoueHHbiMy MATT.

Hetr CetHaBepom. - CpaboTtan aBTOMAT 3aLUmMTbl UK NMJIOX0e COeAUHEHNE BXOQHOIO CETEBOMO HaNpPs»KeHMA Ha OAHOM 13 NapasniesibHO NoaKntoueHHbIx MATT.

Het CetHaBepywl. — MNapannenbHo nogkntoueHHbiM MAT nepegaetca nHdopmauma ob otcytctaum cetn 220B Ha Begyem MATT.
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BO3MOKHbIE UCTTOJIHEHUA KOPIYCA, BEC, TABAPUTDI

MOANDUKALIMN MAN TITANATOR

3,5 5 7 10 15 20
Mogenb, UCnosIHeHWE Kopryca 12B | 24B | 24B | 48B | 24B | 48B | 24B | 48B | 48B | 48B BHeLwWHM BUZ, Koprnyca FaGaputel MAT [an(cw) | m(cm) | Beic(om) | roHuTel
B 19" kopnyce,
o o o o o) o o o 0 o MOLUHOCTbIO 10 49 41 18 4
Titanator UPS B Kopnyce gna wkagos 19" 6 kBT BKtOUMT.
[abapwutel MAT
) o ) o ) o o B 19" kopnyce, 49 59 21 5
] MOLLIHOCTbIO OT 9
Titanator gnsa nogBewnBaHUA Ha CTEHY
KBT BKMOYMT.
o (o] o (o]
Titanator 4nA yCTaHOBKM Ha NOAKY
Kopnyc 19’ aronmos MAI TITANATOR
12B 24 B 48 B
an (cm) |m(cm) |Bbic (cm) | Bec (kr) |an(cm) |m (cm) |Bbic (cm) |Bec (kr) |an(cm) |rm(cm) |Bbic (cm) | Bec (kr)
3,5 kBT 49 41 18 27,7 49 41 18 27,5 49 41 18 27
5,0 kBT 49 41 18 28,1 49 41 18 27
7,0 kBT 49 41 18 34,3 49 41 18 32,7
10,0 kBT 49 59 21 43 49 59 21 40,5
15,0 kBT 49 59 21 56
20,0 kBt 49 59 21 61,5
BeptukanbHbin kopnyc MAIN TITANATOR
12B 24 B 48 B
an(cm) | m(cm) |Bbic (cm) | Bec (kr) |an(cm) | (cm) |Bbic (cm) | Bec (kr) |an (cm) |rm(cm) |Bbic (cM) | Bec (kr)
3,5kBT | 56,3 19,2 40 27,7 | 56,3 19,2 40 27,5 - - - -
5,0 kBT 56,3 19,2 40 28,1 | 56,3 19,2 40 27
7,0 kBT 56,3 | 19,2 40 | 343563 | 192| 40 32,7
10,0 kBT - - - - 56,3 19,2 40 40,5
FopusoHTanbHbIn kopnyc MAI TITANATOR
12B 24B 48 B
an (cm) |m(cm) |Bbic (cm) | Bec (kr) |an(cm) |m (cm) |Bbic (cm) |Bec (kr) |an(cm) |rm(cm) |BbIC (cMm) | Bec (kr)
10,0 kBT 552 | 51 197 | 43 | 552 | 51 19,7 | 40,5 @
15,0 kBT 552 | 51 19,7 56 | 552 | 51 19,7 | 56
20,0 kBt 55,2 51 19,7 61,5 | 55,2 51 19,7 | 61,5




Mopenb
Pro Hybrid | Hybrid 3F | Dominator | Titanator

MNacnopT-nHCTPYKLUMA NO

1 wr. 1 wr. 1 wr. 1 wr. 1 wr.
SKCnyaTauum
NHeepTtop MATI 1 wr. 1 wr. 1 wr. 1 wr. 1 wr.
HaTtunk Temnepatypbl AKb 1 wr. 1 wr. 1 wr. 1 wr. 1 wr.

Kabenb nHGOpMaLMOHHbIN
AnvHonm 1 meTp (gnA
COe[INHEeHNA NHBEPTOPOB MeXxay 1 wr. 1 wr. 1 wr.
cobom nnu ana coeanHeHns ¢
koHTponnepamu K3C n K3B)

3anuwnTe cepuiiHbIn HOMep Ballero NprMbopa, a TakKke AaHHble No Homepy nnatbl 1 MO n3 meHto KK «dpyrre Onunn»

3anuwmnTe HanpaxeHue Bawero MATI, émkocTb 1 Tin Bawmx AKb

CoseTbl 1 HOBOCTM 0 MATT MO>KHO y3HaTb Ha carTax microart.ru n invertor.ru
Hosoctun o 10 gna MAT1 MOXHO y3HaTb B pa3gene «TexnogaepxKan.
Pazpenbl «Bonpocbl 1 OTBeTbI», «KOHpepeHuua», «<OnncaHne MAM» a Takke TenedoHbl CNy>KObl NOAAEPXKN Y PEMOHTA YKa3aHbl Ha calnTe.

Ecnu nogknioueHre obopynoBaHus npeacTaBnseTcsa Bam cfioxHbiM, obpaliaritech B Hally Cy»0y cepBurca AnA KOHCYNbTaluuii U/vnm yCTaHOBKM
060pynoBaHMA CUNaMK HALLMX Bble3aHbIX Opurag.
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PEMOHT

NHbopmauma no pemoHTy HaxoguTca Ha caunTe http://invertorru B pasgene «0 KOMMNaHMM»->«PEMOHTHasA MacTepckas» M microart.ru B pasgene
«nopaepxKa»->«CepBnC U peMoHT». [ToxanyicTa Bcerga npoepante MHGOPMaLMIO Ha CanTe, OHa ABNAETCA Hanbonee akTyanbHOWN.

Mo TenedpoHam MOKHO y3HaTb O NpoLeAype NnepecbUiky Npubopa B peMoHT: +7 (495) 477-54-51 (go6. 5). Hanncatb Mo»KHO Ha nouTy: service@microart.ru.
Bpemsa paboTbl cepBucHom cny»o6ol: ¢ 10 o 17.45 no paboumm gHAM NO MOCKOBCKOMY BPEMEHN.

MpuBe3tn n caatb NpMbBOP CaMOCTOATENIbHO MOXHO Mo agpecy: . Mocksa, yn. iBosas, oom 2, opuc 11 B 6ygHu ¢ 10 go 17.45 6e3 obena (Bac BCcTpeTAT Ha
npoxogHon). Ho, Kak NpaBnno, JOCTaTOYHO 3aka3aTb JOCTaBKY 4O TepMMHaNa TPAHCMOPTHOM KoMnaHuy B MockBe (Mbl 3abupaem rpy3sbl camu).

MpaBuna nepecbinkm (4nA Bo3BpaTa B PEMOHT).

1| OTNpaBKy B peMOHT NPOV3BOAUTbL TPAHCMOPTHLIMU KOMMNaHMAMN «[lenoBble NMHUWY», «*Kengopakcneanumna» Ao TepmrHana B Mockse.

Mpw oTNpaBKe yKasaTb, NPy HEOOXOAMMOCTU, CeaytoLe AaHHbIE:

MNonyuatenb: OO0 «MUKPOAPT MPO»

WHH/KIM: 7716947691/771601001

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

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

KOHTaKTHOe NnLo: OCTaBUTb MYCTbIM, NN60 YKa3aTb «COTPYAHMK OpraHmn3aLmm».

2| B cnyvae oTCyTCTBMA NPeACTaBUTENbCTB AaHHbIX NepeBO3UMKOB B Balem HacenéHHOM nyHKTe, Bbl MoxeTe oTNpaBuTb NPUGOP B PEMOHT Nt06bIM APYrM
NepeBO3YMKOM 3a CBOW CYET [0 ABEpM (B Cllyyae, AaXke eC/iv MHBEPTOP HaXOAMTCA Ha rapaHTuK). 3anpeLlaeTca BbiCbIaTb Nprbopbl Ha apyrue agpeca no r. Mockse.
3| 3anpelyaetca BbicbinaTb 060pynoBaHve 6e3 Hagnexallen ynakoBku. Heobxoanmo oTnpaBnAaTb NPUGOpP B KOPOOKE C NEHOMIACTOBLIMM Yronkamu Ui
LONONHUTENbHO B 60nee KpynHoM KOpobKe, CO BCeX CTOPOH OO/IOXKEHHOWN Cioem MArkon bymarn He MeHee 5cm. CBepxy OKOHYaTeNlbHOWM ynakoBKK (Ha
MELLKOBMHY, €C/1 MOCbIfIKa 06LIK1Ta), B COOTBETCTBYIOLEM MeCTe, NpuknenTb Hagnucb «BHUMAHUE! BEPX. HE MEPEBOPAYUBATb N HE BPOCATDb!».

B npoTrBHOM cilyyae, peMoHT 6yfeT nnaTHbIM, BK/OUYaA NOBPEXAEHUA HAHECEHHDbIE MO BMHE TPAHCMOPTHOM KOMMAHUN.

4| B nocbInKy ¢ NprbopoMm BIOXKNTb NPETEH3NOHHOE MUCbMO C ONMCaHEM HEUCNPABHOCTM, U MO BO3MOXXHOCTM YKa3aTb, BCe UTO Obl10 NOAKIIIOYEHO:

- BMKOCTb MOAKIIIOYEHHbIX aKKyMYNATOPOB;

- 6bina N1 noakntoyeHa cetb 220 B;

- Kakoe 060opyaoBaHMe MNOAKIIOYMAN Ha BbIXOd Npnbopa;

- ObI1 Y NOAKITIYEH KaKoM-NMO0 TOMAUBHbBIV reHepaTop (UNn e reHepaTop, MOAKMIOYEHHDBIN HEMOCPEACTBEHHO K aKKyMyNATOpaMm);

- B KAKOM peXxunme 1 B KaKoi MOMEHT Npubop BblLLEeN 13 CTPOS.

Takke B NocbinKy ¢ npnbopom Bnoxutb KOMUKO nocnegHen ctpaHunubl 06510KKN NacnopTa Uan rapaHTUInHOIO TasloHa (rae ykasaH cepuiiHbIii Homep
npubopa, ero oCHOBHble MapamMeTpbl 1 MOAeEsb, a TaK e AaTa NPoAaXKu/Npon3BoaCTBa).

BAXKHO!!! Cam nacnopt gonxeH octatbca y Bac.

5| B conpoBogmuTenbHOM nncbMe oba3aTtenbHo ykaxknte MO nonyuyatena nocne peMoHTa, KOHTaKTHbI HOMep TenedoHa, MONHbIN 0bpaTHbLIN aapec, agpec
371eKTPOHHOM NouThbl (e-mail) AnA BbiCTaBNneHNA cYéTa Ha ONaTy B Clyyae, eCiin PEMOHT OyeT MPM3HaH He rapaHTUIHbIM. YKaXknTe cepurio 1 HOMep nacnopTa
(npu oTnpaBke Kak ¢pu3. nnuo), nnéo NHH/KIMIM opraHmnsaumm (npu oTnpaBKe Kak op. N1uo).

6| O COCTOAHUM PEMOHTa MOXHO Yy3HaTb, N03BoHNB B OO0 «MUKPOAPT MPO» +7 (495) 477-54-51 (R06. 5) / MHOroKaHanbHbli TenedoH: +7 (495) 477-54-51),
Ha3BaB HOMep NpPrbOopPa, NN yKa3aB NapPosib C KBUTAHLMMN O NPUEME B PEMOHT (ecnm Npnbop chaBanca B PEMOHT JIMUYHO) B MHTEPHET Ha http://s.microart.ru/map.
7| Mopapok Bo3BpaTa UCNpaBHOro TOBapa, KyniaeHHOro Yepes MHTePHET-MarasunH: CeMb JHel Nocsie NoslyYeHNA 3aKa3umKoM.

8| B cnyuyae, ecnn npucnaHHoe Bamu obopypoBaHue (npogykuma komnaHuu OO0 «MUKPOAPT TPO»), Haxopslleeca Ha rapaHTiv, No pesynbratam
AVArHOCTMKM NPU3HAETCA NCNPaBHbIM (TO eCTb paboTaeT B LITaTHOM pexume), Ha Bawe nma GygeT BbiCTaBneH CYET Ha onnaTy 3a yC1yry AMarHoCTUKM, a Tak
e cyMmMa 3a nepecbinky B ropos Mocksa, kotopyto onnatuna komnaHua OO0 «MUKPOAPT TMPO». Tak e npubop 6yaeT oTnpasieH o6paTHO 3a Baw cyuér.



NMPUNOXKEHUA K UHCTPYKLUUU MAN TITANATOR

AANEE NOAPOBHO OMNCAHbI JOMOJTHUTEJTbHBIE PEXKKMMbI PABOTbI MATT,
PABOTA C IONOJIHUTE/IbHbIM OBOPYAOBAHWEM, CXEMbI NMOAK/IIOYEHWA
W APYTUE PA3JEJbI MPUNOXEHUA.
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NPUNOXKEHNA K WHCTPYKLIW MATT TITANATOR
PEXXMMbl PABOTbl MIHBEPTOPA MAT TITANATOR
PEXWM PMAX: PEXXUM MOAKAYKN U NMEPEXBATA MOLLIHOCTW
KO PEXMMbI N TAPUOHAA CETb
MNOAKMOYEHNE K TOMJIMBHOMY F'EHEPATOPY
AJTTOPUTM PABOTbI IONONTHUTENbHbBIX PENE MAT TITANATOR AN1 YIPABNEHVA TEHEPATOPOM (PEXK/IM ABP)
TPEX®A3HbI KOMIMIEKC MAT
CMHXPOHHASA (MAPAJITENIbHASA) PABOTA MATI
AONOJTHNTEJIbHBIE PENE
JOMONHUTE/bHbIA CETEBOW BXO[, 2
FPO30BAA 3ALLNTA
OBECMEYEHWE BECMEPEBOMHOIO MUTAHNA OTOMUTE/IbHOTO KOTIA
BbIBOP W SKCMNYATALIMA AKB. AKKYMYJTATOPbI (KUCJTOTHbIE, FENIEBBIE, AGM, LIFEPO4, LTO)
BMS, MAIM C MACCMBOM <JTUTU-MOHHBIX» AKB LIFEPO4 (IUTUI-KENIE30-OOCHAT), LTO JTUTUA-TUTAHAT), 12V
AJITOPUTM PABOTbI BMS (C)MART
MOZYNW NATUEBBIX BATAPEW (VEKTOR, DYNESS, SEPLOS, ...)
AJTTOPUTM PABOTbI CO CTOPOHHUMIW BMS
PABOTA MAIM TITANATOR C COJTHEYHbBIM KOHTPOJUTEPOM K3C
PABOTA MATTTITANATOR C KOHTPOJIJIEPOM BETPOIEHEPATOPA K3B
PABOTA MAT C CETEBbIMA MHBEPTOPAMU
AOM. MJ1ATbl PACLUVMPEHNA
PEXKVIM PABOTbI IBOVIHOIO MPEOBPA30OBAHMSA
OBLLEE ONMNCAHUE CUCTEMbl AUCTAHLUMOHHOIO MOHUTOPUHTA
PEMOHT
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PEX/IM PMAX: PEXIAM MTOIKAUKY U TEPEXBATA MOLIHOCTY

Mpwu paboTe c ceTbto 220/230B, Npu HEO6XOANMOCTN MOXKHO BbICTaBUTb B MEHIO MAaKCMMaJIbHY0 MOLLHOCTb ceTU — Pmax, KoTopas 6yget otbrpaTtbca OT Ballen
BHELWWHEN ceTu. [lnA 3TOro HeobXoAMMO 3alTV B PEXMM NPOrpammmpoBaHna B meHio «CeTb 2208 /TonnueH. feHepaTop»-> «Max MowHocTb Bx1:. lo
YMOJIYaHMIO OHa BbICTaBNeHa Kak ~150% oT makcumanbHon mowwHoctn MAT. MNapameTp Pmax HacTpoeH Ha MakCMMasbHY MOWHOCTb ceTu, Kotopyto MATT
MOXeT uepes ceba TpaHCIMpoBaTb. Ho ecniv Ha BXoge ceTu TOMJIMBHbIV FreHepaTop, TO Heo6xoANMO B Pmax BblICTaBUTb HOMUHAbHYO MOLLHOCTb TOMJIMBHOIO

reHepartopa, €Cyih OHa, KOHEYHO, MeHbLUE BbICTaBJIEHHOIO MO YMOJTYaHUIO NapaMeTpa.

/'Ipumeanue. Yumume, ymo mowHocme 2eHepamopa npou3606umenu 4acmo 3daseelwiarom, U pedsieHoe

Br/2
3HayeHue bbidaem HuXxe (8 2Mmom cjy4dae Heobxo0UMO 8bICMAsUMb peasibHyo MOLL(HOCmb).

MpumeyaHue. AHanozuyHwlli napamemp «MakcMouwHocmBx2» ecmb U y 8mopozo 8x00a cemu, MObKO y
mooeneli DOMINATOR/TITANATOR.

o710 orpaHnyeHue 0COGEHHO MOJNe3HO B Oa4yHbIX KoonepatmBax, rae 4acto eCcTb | 2008

orpaHn4yeHmMe Ha 0T6|/|paerv|y|o OT CETU MOLLIHOCTb, Hanpwumep, ecyim Ha Baww OOM BblaeneHo
=2-[1,25

1,75 /
St ns /

Bcero 5 kBT, a Bam Heobxogumo obecneunTb MNOAKNHUYEHMEe Oonblien MOLLHOCTW.
MpyHUMN paboTbl 3aKNoYaeTcA B CieflyoWeM, eC/ivi MOLWHOCTb NOTpebneHns npeBbicuT

2208

AR [

YKa3aHHbIVi MOPOT, TO eCTb AiBa anroputma pabotbl MATT:

MepBbin anroputm - “lNMepexsart Harpyskn” (npuHyanTenbHasa reHepauus)
MOXHO yCTaHOBUTb 3TOT PEXNM C NOMOLLbIO MeHI0 “DHeprodKoHom - Pexxumbl DKO”->
"Pexkum Pmax Cetun”->"TpuHyaleHep”.

R [0,75

2kBr/05

—

2408

/

Ecnn cymmapHoe notpebneHve 6ypet 6onbwe Pmax, To MAI OTKAOUAT Harpysku ot
CeTeBOro BXOAa (NpekpalieHne TPaHCNAUUM CeTu) U nepengeT B PeXnm reHepauuu
220/230B ot AKB. Kak TonbKo Harpy3ska ctaHeT meHblle Pmax, MAI nepexogut B pexum  °
TPaHCNALMM CETU 1 BO30OOHOBUTCA 3apAf eC/IM OH HEOOXO4VM.

OueBnAHO, YTO B 3TOM aNropuTMe MaKCMMasbHasA MOLIHOCTb Harpys3ku He [OJSIKHa
npesblaTb MaKCMManbHy0 MOWwHOCTb MAT. PeXXnm He cTOUT Mcnonb3oBaTb Npu OYeHb
YaCTOM NOAK/IYEHUM HAarpy30K BbIXoAALWMX 3a Pmax T.K. nepeknioveHne pene nmeeT OrpaHUyYeHHbIn pecypc.

Bropown anroputm - “lNMoakauka Pmax”. [1o ymonuaHunio BKntoueH.

B aTOM pexxmme, npu npeBbileH Pmax, OTKMYeHWE TpaHCAAUUN He OYAET, a K BHeLWHen ceTn byget obaBnATbCA
(“nopgkaumBaTbCA”) MOWHOCTb, reHepupyemasa oT AKB Takum obpasom, 4ytobbl noTpebneHne OT BHEWHEN CETU He
npesblwano Pmax. MakcumanbHaa MOLLHOCTb, KOTOPYIO MOXHO “MoAKavaTh’, NpubnmsntenbHO paBHa HOMUHANbHOM
mMoLHocT! MATT 1 cnnbHO 3aBUCUT OT cTeneHn 3apaga AKD 1 ypoBHA HanpsaxxeHnA B ceTn (Yem 6onblue HanpsaXeHne B
CeTW, TEM MEHbLLYK MOLLHOCTb MOXHO “noakavats”’). Hanpumep, 10 KBT 610k MAT MmoxeT «nogkayaTb» TUNUYHO A0 7
KBT, npwu BbICTaBNEHHOM OrpaHnYeHnn cet 8KBT MOXXHO KpaTKoBpeMeHHO paboTaTh (fo pa3paga AKB) c Harpy3skamu fo
~15 kBT (ecnn Harpyska cHu3utca Huke 8KBT, To MAI moxeT HauaTb 3apsxatb AKB). [nAa cpaBHeHuA, yTOObI
nepexBaTUTb Harpy3sKy 15kBT, B NPUHYAUTENBHON FreHepauuun, Npu orpaHnyeHnn cetu 8KBT, npngetca Boibpate MAT
PRO, mowHocTbio 20KBT. Kpome Toro, TpeboBaHusa kK emkoct AKB B criyyae nogkauku 6yayT npakTMyeckn B TpU pasa
MeHbLie. Ha pncyHKe 7 nokasaHa TUMMYHAA 3aBUCUMOCTb, MaKCMMasibHO BO3MOXHOW MOAKauKKM, OT HanpsKeHnAa Ha
AKB npwu HanpsaxeHun B ceTn 200B, 220B 1 240B. B gaHHOM ciiyyae TecTMpoBasnca 610K MaKCMManbHOM MOLWHOCTY 7KBT
(HOMUHanNbHaA MOLWHOCTL 4,6KBT) Ha 48B. B Wwkane HanpsaxeHnn AKD B ckobKkax yKa3aHO 3HauyeHue, npuBefeHHoe K 12
B. XapakTepuncTika aBnaeTcs NpuUMepHO U MOXKeT OT/INYATbCA B 3aBUCMMOCTM OT MOLHOCTKN 6n1oKa 1 mogenu MATI.

1kBr/04

(11,18) (1.2e)  {11,38)

44,48 44,88 4528 45,68
(11,48)

46,08 46,48 46,88 47,28 47,68 48,08
(11.,58) (11,68) (11,78) (11,88) (11,98) (12,08)

3aBMCMMOCTb, MAKCMMaNbHO BO3MOXHOW NOAKaYKHW, OT HanpaxeHna Ha AKB.

PUCYHOK 7. 3aBUCHMOCTb MaKCMMaNbHO BO3MOXKHOM NOAKAYKM OT HanpaxeHua Ha AKB 1 HanpaxeHua B ceTu.

CeTb 2208 /TonnueH. [eHepaTop

Ynp. CeTbio:

ABP {Pene1,2,3): (BbIkn]
Cetb 2208 Bx1: [MpombiwneH. CeTb]
Max MowHocTb Bx1: 10,0kW
Bepxuunn Mopor Cetn Bx1: 265v
HuxHun Mopor Cetwm Bx1: 180w

CeTb 2208 Bx2:(TonnueH. eHepatop]

Max MowHocTb Bx2: 10,0kW
BepxHun Mopor CeTtn Bx2: 265v
» HuxHuin Mopor CeTn Bx2:

Cetb 2208 /Tonnusr: FeHepaTtop!

\ Tonnue.l eHep.CTapT

| ) KT I
Mopkauka Bx2:
CoonBxopCeTtuBx1'po
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lMpumeyarue. lMpu udeanvHoix ycnosusx (6onewas émkocmes AKb, HanpsxeHue 8 cemu He eviwe 225 B) MAI Py anET Cer!

OHeprodKoHOM - Pexumbl 'OKO

006asum MOWHOCMb U hoOKa4ydem 8nsiome 00 ceoeli HOMUHAbHOU MOWHOCMU K MowHocmu cemu. OOHako, eciu puHyal eHep CeTeBOM WHBEPTOP: (BEIkn]
cymma smux moujHocmel (om MAI u om cemu), npegbicum 06wyt MakcumaneHyto hacnopmuyto mowHocms FESIETTERE! Pexum Pmax CeTu: (Moakauka)
MA-a, mo MAI1 6ydem ymeHbwame nooKayky mak, ymobsl oHA bblsia 8 paMKax MAakcumaneHou nacnopmHou Pexum OKO: (Mpopaxa B CeTb
mouwHocmu MATI. Uak6 OKO: 04,0v
[Tomomy Ymo 8HympeHHue 31eKmpuyeckue KOMNoHeHMbl (Npo8oda, pesie u dp.) paccyumarsl UMeHHo Ha makc. mowHocmes MATT-a. Te. ecnu MAT | IRUSSTCCRMRILT N ERISIRCLAO 10%
20 kBm, 8 HEM Hanpumep cmoum pese Ha 100 A. A dns mparsuma ¢ nodkaukol 33 kBm, nompe6osanoce 6bi pese 150 A. [Tompe6osanuce 6bi U | I Ubyd, AHen ' 02d
Opyaue 8HympeHHue nposood u pazeémsl. [103Momy, eciu HyXXHa makas NOOKAYKa, HyXHO uau ucnoss3osams MAI 6onbweli MowHocmu, uniu ma’:‘ ’}A:;J'MH:E c;;qgﬁggamm. 050%k(%
3anapannenums 0sa MATI. MuH Tapud KoHey: 00:00
Mopkauka no Pmax otobpaxkaeTca Ha akpaHe N21 TFT B cTpoke oToOparkeHNA NapamMeTpoB CeTU - MYHKT(5). , Crapt 3apapa B Tapucde: (Bknl
MpaBee MOLWHOCTK, OTOMPAEMOW OT ceTu, 6oniee MeNKnm WPUPTom, 0ToOPaKaeTca MOLLHOCTb MOAKAYKN. OHeproOKoHOM - Pexumsl KO

> z
O6a anropuTtMa fonyckatoT paboTy ¢ “KauecTBEHHbIMI" TONJIMBHbIMY FreHepaTopamMMm. 3apsp nocne Tapuda:

B pexnme 3apsaga, ecnu Harpyska v TOK 3apAfa HauyHyT npesbiwatb Pmax, To MAI nepBbiM AeNOM HayHeT yMeHbLaTb TOK 3apAfa, YTobbl YMEeHbLWNTb
noTpebnaemyio MOLHOCTb CO BXOAA CETH, A NIMLLb 3aTEM HAYHETCA NoAKauKa B CETb UM Nepexos B MPUHYAUTENbHYIO reHepaLuuio.

B pexunme Pmax coBmecTHO ¢ KO peXxmmom, ecim MOWHOCTb NoTpebneHna 6onee yem Pmax, a B cucteme npucytcteyet MPPT (C)mART n Toka ot MPPT
[LOCTaTOYHO, NofKauka byaeT 0o6aBnATb 60'NbLUYI0 MOLWHOCTb, M CUCTEMA BbIAET M3 Pmax 3abmpana MakcMasnbHY0 MOLHOCTb OT COMTHEYHbIX NaHesnen un
pasrpy»as cetb 220/230B.Cm. pexknmbl SKO.

B3MPas Ha BbICTaBIEHHOE OrPaHNYeHNe MaKCMaIbHOM MOLLHOCTM CETW. ITO CAeNaHo AnA TOro, YTobbl He JoNyCTUTb NonHoro paspaga AKB. 3aHoBo Pmax
CpaboTaeT, Kak TONbKO Hanps»KeHVe BEPHETCA K MOPOry BbIXoAa 13 NOHOro paspaga (~12,5/25/50B). 3To 03HayaeT uTo, eC/iv NOA Harpy3KOM HanpspKkeHye Ha
AKB npocageT Hxke nopora npekpatieHns reHepaummn Uakbmin, MAI npekpaTiT reHepauuio uim NoaKauky 1 nepenger Ha cetb. M eciv B 3TOT MOMEHT
Harpy3ka He 6bina CHATa, TO BO3MOXHO BblKntoueHne (cpabaTtbiBaHVe) BBOOGHOrO aBTOMaTa, OrpaHmMyMBatoLLero Bawe notpebneHue. [llostomy mnsberante
AnuTenbHyto paboTy No Pmax. DTOT pexxmm paccunTaH Ha KPaTKOBPEMEHHbIN NePexBaT MOLLHOCTY, HaNpUMep, AJ1A CKBaXKMHHbIX HACOCOB.

f BHUMAHWE! Npn nonHom paspage AKD, ecnu ocyllecTBnAeTcA NpuUHyanTeNbHAA reHepauna uimv nogKayka no Pmax, ocylectsnaeTca nepexoq Ha ceTb, He

[Mpumeyarue: [Moxoxasa cumyayus moxem 803HUKHYmMb eciu MAIT He moxem obecneyume Heob6Xx0O0UMylo NOOKA4yky no Pmax. 3mo npoucxooum npu
paspaxeHHobix AKb u/unu 3asbllileHHOM HanpsaXeHUU cemu U Npu 3mMom Heobxoo0umo obecneyums CAUWKOM 60/1bwWOl MoK NOOKayku. B amom cayuae MATI
6yOem 2eHepupo8aMb MAKCUMA/IbHO BO3MOXHYIO NOOKAYKy, HO OHA MOxem He obecnedums 8bicmasaeHHo20 nopoza Pmax. Toeda nompebneHue om cemu
Ha4yHem ygesiu4ueamecs, 4mo MOoXxem Npusecmu K cpabamsi8aHuto 8800HO020 aBMoMama 3awumei.

Yto 6bl M36exaTb AaHHbIX HenpuATHOCTeN Heobxoammo BblbMpaTb emkocTb AKB Takum obpa3om, utobObl rapaHTMpOBaHO OTpabaTbiBaTb BCMECKM
MaKCMMasnbHOW Harpysku 6e3 npoBanoB HanpsxeHusa Huxke Uakbmin. B Tom umcne, akkyMynAaTopbl He JOMIXKHbI CUITbHO MPOCaXKMBATbCA MO Harpy3Kom
nofkauku. Hanpumep, Bbl XoTuTe 06ecneunTb Harpy3ky 10kBT npu orpaHnyeHnn cetn 5kBT, T.e. Hy»KHa noakauka 5kBT.[lnsa 48B 6110Ka 3TO paBHOCUIIbHO TOKY
nopkauku 5000B1/ 48B=~100A. Ytobbl AKB(Kpome LiFePO4) He cMbHO NPOCAXKMBANNCh, TOK HE AOJKEH NpeBbiWwaTb, No KpanHen mepe, 0,4C. T.e. eMKOCTb
AKB pomnxHa 6biTb He meHble 100A/0,4C=250Au x 48B T.e. 4 nocnegoBatenbHO coeanHeHHbIX AKB no 250Au x 12B. B ngeanbHom cnyyae, eMKOCTb JOJIXKHA
6bITb elle B ABa pa3a bonblue, T.K. €CNIN CeTb OTKIOUEHA, To Bce 10KBT Harpy3km 6yayT paboTtatb o1 AKbB, a Tokm npeBbiwatowme 0,4C NpruBOAAT K pe3Komy
YMEHbLUEHMIO KONMYeCTBa UMKNOB 3apaga/paspaga AKD, a 3HaunT K ero HeflonroBeyHOCTU. Takke Henb3A JonyckaTb 60/blLIOro BpeMeHn paboTbl Ha 3TOM
Harpyske, 4To6bl He Bbl3BaTb NONHOIo paspaaa AKb.

Bce atn pPexXumbl npegHa3HayvyeHbl AnAa pa60TbI ¢ MPPT n/nnun cetesbiMn MHBEPTOPaMMN. HononHutenbHble ocobeHHOCTH pa6OTbI ceTeBbIMN MHBEPTOPAMU CM.

HXe B COOTBETCTBYHOLWEM pa3aene.
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Ecnn y Bac ectb MHorotapudHaa ceTb u/unm o6blyHAA CeTb C anbTepHATUBHbIMM WMCTOYHMKAMUW SHEPruu, TakKUMW Kak COofiHeyHble 6GaTapen wunu
BeTporeHepaTtop, To y MAI ecTb pekrMbl, NO3BONAOLWME YMEHBLUNTb PAacXo d/1IeKTPOIHEePrum ot ceTu.

Ecnu MAI nogknioyeH K ceTu, TO OH ee Bcerga TpaHCAMpyeT Ha Bbixofd. Ecnv npm 3Tom y Bac ecTb fOMNOAHUTENbHble ycTpouncTBa 3apaga AKb ot
anbTEPHATMBHbBIX MICTOYHUKOB, TO NOcC/e nonHoro 3apaaa AKb anbtepHaTrBHbIE UCTOYHKKN OByayT paboTaTb B XONOCTY0. MOXKHO, KOHEYHO, OTKITIOUNTL B 3TOT
MOMEHT CeTb, HO 3TO He BCEraa BO3MOXHO 1 He yaobHo. [1na pewweHuns aton npobnembl MAT MoXeT cam OTKNIOUNTb NOTpebneHre oT ceTn B 3aBUCMMOCTM OT
HanpsaxeHnA Ha AKB, no3Bonaa ncnonb3oBaTb SHEPrUIO albTEPHATUBHbIX UICTOYHNKOB MO MaKCMMYMY.

Kak n B cnyyae nogkauku no Pmax B MAI ecTb aBa anroputma pabotbl. [NepBbii anroput™ — «lpuHyantenbHas leHepauuma

OKO», BTOpOu — «[logKauka JKo»..

Ana BKJTioueHuna SKO pexnma Hy>KHO:

- yctaHoBUTb “CeTb 2208 /TonnusH. leHepaTop”-> " Ynpas. CeTbo” B " Pexkmumbl 2KO";

- yCTaHOBUTb Heobxoaumoe HanpsxeHne UakbIKO B meHto “IHeprodkoHom - Pexxumbl IKO ”->" Uak63KO”;

- YCTaHOBUTb NapameTp “IHeprodKoHom - Pexxumbl IKO” ->"poueHT MNogkaukn3KO” (P_MinleHdko no ymonuaHuio 10%).

- YCTaHOBUTb PeXMM paboTbl B MeHIO “IHeprodKoHom - Pexkumbl IKO” ->"Pexnm leHep3KO” ->"TIpunyaleHep”, “INMopKauka’,
nnn “NMpopaxka B CeTv”;

Cetb 2208 /TonnusH. [eHepaTop
ynp. CeTbto e KUML f
ABP (Pene1,2,3)

Cetb 2208 Bx1

Max MowHocTb Bx1:
BepxHun Mopor Cetn Bxi
Huxuun  MNopor Cetn Bx1

10,0kW
265v
~ 180v

CeTb 2208 Bx2:[TonnueH.l eHepartop]
10,0kW
265v

Max MowHocTb Bx2:
BepxHun MNMopor Cetu Bx2:
v Huxuun Mopor Cetn Bx2:

Cetb 2208 /TonnueH. MeHeparop’
. A

TTonnleH, pHen
Mogkauka Bx2: Bkn

PaccmoTpum 3Tn pexumbl paboTbi:

PEXUM «NMPUHYAUTEJIbHAA TEHEPALIAA SKO»

B 3TOM pexume ceTb He ByaeT TpaHcMpoBaTtbca, a MAT nepeiigeT Ha reHepauunto (“MNpuHyantenbHas lfeHepauns IKO”), ecnm
HanpsxxeHne Ha AKB bygeT Bbiwe Uak63KO. Ho Kak TonbKo HanpsaxeHue ynaget Huxke Uak63IKO, HauHeTCA oTCUeT BpemeHn 2
MVH - BpemA Heobxoanmoe Ha To, YToObl He pearnpoBaTb Ha BPeMeHHble NPOocagKky HanpskeHnsa Ha AKB npu nogknioyeHnm

OHepro3KoHOM - Peximbl IKO
CeTeBOW WMHBEPTOP: (BBIkn ]
Pexum Pmax Cetu: Mogkauka)

Pexum 3KO Mponaxa B CeTb)
Uak6 3KO: ;

60NbLUMX MOLLHOCTEN (HAaNPUMEpP, HACOC, YalHKK U T.4.). [No ncteveHnn 2 muH MAT (ecnmn HanpsaxeHne Ha AKB ocTaHeTcA Huxe
Uak63KO) nepenget Ha TpaHCNALMIO CETU.

Hanee MAI 6ypeT npoponxaTb TpaHCNAUWIO, BNIOTb A0 OydepHoro HanpskeHua 3apaga AKB (OT anbTepHaTUMBHbIX
NCTOYHMKOB) 1 ByfeT BbIBOAMTL Hagnuch: “XKaemBHewlMonH3apAa’, nocne yero onATb NepengeT B PeXMM reHepauumn u LUK
NOBTOPUTCA. 34eCb HEOOXOANMO UMETH B BUAY, YTO MOC/e Nepexoda B PeXXMM TPAHCAALMK CETU, KOrAa HanpsXXeHne ynano
Huke Uak63KO, MAI moxet BKJliountb pexum 3apaga, ecnm HanpskeHne AKB 6ypet Hmxke Uak63ap B “lNapameTpbl
3apapa’->“Uak6b Crapt 3apaga”. Ecnuv Bbl »kenaete, utobbl AKB 3apakanncb MakCUManbHO OT afbTePHATUBHbLIX UCTOYHMKOB
nocsie nepexofa Ha TPaHCNALNIO CeTU, TO Heobxoanmo, uTobbl Uakb3ap<Uak63KO. Yem Huke 3HaueHre Uak63KOTem 6onblue
SHeprum 6yaet «BblkaunaTbcA» U3 AKB 1, cooTBeTCTBEHHO, 6onee 3pPeKTMBHO NCMONb30BaTLCA aNbTEPHATMBHbIE CTOYHMKMY,
HO 6onlee NHTEHCMBHO pacxopoBaTtbca pecypc AKB.

B pexume "MpuHyaleHepIKO" pexxkm 3apsaga Manbim TOKoM (BydepHbiii) OTKNOYEH, Aaxe ecniv Bbl ero BbicTaBunu.

Hago otmetuTb, 4to B 3TOM pexume, ecnn nogknodeH KIC (MPPT ©mART), To oH 6ygeT aBTOMatMyecku npubaBnatb
MOLLHOCTb 3apAfa KOMMEHCMPYA Harpysky B pexume reHepaumn. M ecnn sta mMowHoCTb OyaeT npeBbiwaTb MOLHOCTb
Harpy3ku To AKB He Tonbko He ByaeT pacxofoBaTb pecypc HO MOXKeT 1 noasapaxaTtbca. A ecnun MAI HaxoauTcA B pexume
3apAga 1o ToK 3apaga oT MAI 6yaeT yMeHbLUATbCA Ha BENYMHY TOKa nocTynatowero ¢ MPPT.

PEXUM «MNOAKAYKA 3KO»

NpoyeHT Mogkayku SKO:

3apap po Ubyd, aHen

Max MowHocTb lpoaaxu:

Mun Tapud Havano:

Mun Tapudp KoHeu:
, Crapt 3apsaga B Tapude:
OHepro3KkoHOM - Pexumsl 9KO

3apsip nocne Tapuda: [BBlkn]

Yn?,icerbm:

[ TpaHcnayua+3apan
Tonbko TpaHcnauua
* Pexumbl 3KO
TapudpHasCeTb+3KO

Pexum 3KO:

puHyaleHep
[Mogkayka
* Npopaxa B CeTtb

PaboTa B JlaHHOM peXrMe aHanorMyHa NpyHyauTeNnbHOM reHepaLmm. TonbKo, BMECTO nepexofa C TpaHCnAuumM Ha reHepauuio ot AKB, byaet ocyuiectBnATbCA
pobaeneHve («nogKkayvka») B Ce€Tb onpeaeneHHon MowHocTh. Mpu 3tom MATT He oTKNtoYaeTca oT BxogHou ceT. CMbIC paboTbl MOAKAYKM 3aKITH0YaAETCA B TOM,
YTO €C/IM Ha BbIxofe eCTb Harpy3ka, To MAT HaunHaeT fo6aBnATb B ceTb 220/230B HEKOTOPOE KONMYECTBO MOLLHOCTM, UTO YMEHbLUIAET OTOOP MOLYHOCTN OT
cetn. Ho 4yTobGbl HEe nepeKkaumBaTb SHEPrMO B MPOMbIWIEHHYIO CETb MOLYHOCTb MOAKAYKM HUKOrga He OyaeT NpeBbllWaTb MOLWHOCTb Harpysku (3a

NCKNKoYeHnemM pexnma «npo,qamm»).
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EcTb ewe Heckonbko otnmumin “nogkaukmn SKO” ot “npunyantenbHol reHepauum IKO” Mpu HanpsaxeHun AKB <Uak63KO nopkauka npekpaliaeTtcsa, npu
Hanps»xeHun AKB >Uak63KO noakauka Bo3obHoBnsetca. Mpuuem npu pabote ¢ MPPT (C)mART, pnaxe ecnu HanpsaxeHne AKB < Uak63KO, HO MOLWHOCTb
BblpabaTbiBaemas aibTepPHaATMBHbIMU UCTOYHMKaMK 6onblue, yem Heobxoammo ana 3apana AKB, - nogkauka 6ygeT npofosmkeHa, nogpobHee CM. HUXe.
Kpome Toro, Kak 1 B “nogkauke Pmax’, MakcumanbHasa MOWHOCTb “nogkavku KO” He npeBblwaeT MakcMManbHOM MowHOCT MATT 1 3aBUCUT OT HanpAaXeHuA
B ceTu 1 Ha AKB (cm punc.7).

Mopgkauka DKO otobpaxaeTca Ha akpaHe N°1 TFT B cTpoke oToOpakeHUA NapameTpoB ceTh — NMyHKT (5). MNpaBee mMowHOCTM, oTOUpaemon oT ceTu, bonee
MeNKUM WpUPTOM, 0TOOpaKaeTcA MOLLHOCTb MNOAKAYKN.

PABOTA B PEXKUME «NMOJKAYKA KO CO CTOPOHHUMW KOHTPOJITEPAMW 3APAOA» (MPPT WU CETEBbIE UHBEPTOPDI)

Ana ctopoHHux MPPT (Mnu ceTeBMKOB) nofkayka paccumTbiBaeTca u3 Gopmynbl, CyTb KOTOPOW COCTOUT B TOM, UTO YEM BblLLEe 3HaUeHre HanpsaxeHnsa Ha AKD,
Tem Gonblwe nogkauyka. 3aBUCMMOCTb NuHelnHaa kx+b, HaumHaa ¢ Uakb6OKO (Hanpsa)keHue, HUKe KOTOPOro OTKAlYaeTca nogkauka) v go Uak6_MAX
(HanpsXeHne OKOoHYaHUA 3apAaaa). NMapameTp "MpoueHT NoaKaukn" 3agaeT 3HauveHune b.

Ecnun «MpoueHT nogkaukn" paseH 0, To HaunHasa ¢ Uak6IKO noakauka ¢ 0 1O MakKCMManbHOro 3HayeHnA 6yaeT NIMHENHO pacTu.

Ecnu 3agaH "MpoueHT nogkaykn', Hanpumep, 10% B MAT mowHocTbio 3KBT, To HaumHaa ¢ Uak63KO nogkauka 6yaet 300BT 1 ganee nMHeNHoO pacTu.

ITUM NapameTPOM MOXKHO PerynmpoBaTb OTAauy B Nofkauky B gnanasoHe Uak63KO ... Uak6_MAX.
TouHasa ¢popmyna: Pnogkaukm=Pmax*(%nogkaukn)+Pmax*(Uakb- Uak63KO)/(Umax- Uak63KO) npu Uak6> Uak6IKO, nHave Pnogkaukn=0
(Uakb - Tekyuiee HanpsaxeHne AKB, Umax — HanpsxeHue (unuknuyeckoe) koHua 3apaga AKB)

Korga nofgkauka 3akoHUMTCA (CM. Bbile YCNOBUA NpeKpalleHnA NOAKauvKM), TO HauyHeTCA oxupaHue nonHowm 3apAagkm AKB OT BHelwHero MCTOYHMKa C
COOTBETCTBYIOLLEN HAANMUCHIO BO BTOPOWN MHGOPMALIMOHHON CTPOKE AMCres.

[Mpumeyarue. Ecnu y 8ac conHYa «MH0O20», a Hazpy3ka nookao4Yaemcsa pedko, mo «[IlpouyeHm NOOKA4YKU» MOXHO cmasume 60/1bwe, Ymobbl MAKCUMA/IbHO
omoame 3Hepauro 8 Hazpy3Ky, Koeda oHa noAsusace. KoHeuyHo 3a cuem paspada AKb, komopell 3apadumca om Co/HYa (KOmopo2o «MH020») KK MOJIbKO
Haepy3ka ucyesHem. Eciu xe conHya masno, a Hazpy3ka nookao4daemca yacmo, mo 6onewou «[lpoueHm nodkayku» 6ydem npusooums K 4acmelM YUKAAM
3apAda/paspaoa, Ymo ckaxemcsa Ha 0oneogedHocmu AKb.

BHMMAHWE! YTo6bl cctema KoppeKkTHO paboTana, HanpsxkeHne Uak63KO, fomKkHO ObITb HUXKe HanpsxeHua 6ypepHoro 3apaga Uak6_BUF. Moatomy
ana ctopoHHux MPPT (T.k. y MATT HeT faHHbIX O TeKyLleM HanpsxeHun 6ydpepHoro 3apsaga ctopoHHero MPPT) HanpsxeHune Uak63KO nonb3oBaTenb
A LOJKEH BbICTAaBUTb 3aBE4OMO HUXKe bydepHoro HanpsaxkeHna MPPT.

lMpumeyaHue. Ecnu ucnons3yemca cmopoHHUU COTHEYHBIU KOHMPOJI/Iep, Mbl HE 8 COCMOAHUU OMC/1e0UMb 8 KAKOM peXxuMe OH Haxooumcs (UUK/IUYecKo20 3apA0a u Jiu 8
6ycbepHom). 1 ecnu MATT nepewen 8 pexxum OXUOaHUA 8HeWHE20 3apAa0d, mo KpomMe CmaHOapmHo20 Nepexo0d 8 pexxumM NOOKAyKu iU NpuHyoumesibHol 2eHepayuu
nocsie nosiHozo 3apada (Uak6 > UakbMax), 3mom nepexod 6ydem ocyujecmaneH makxe ecsiu HanpaxeHue Ha AKb docmuesno Uak6_BUF u npowino 2u.



PABOTA B PEXKUME «MOOKAYKA KO C MPPT (C)MART»

Heobxogumo Bbi6paTb "12C (C)mART:"-> K3C (MPPT) (nnn BMS+K3C (MPPT) ecnu B coctaBe ecTb BMS MukpoapT)

Ecnun ncnonbsyetca MPPT (C)mART (c kotopbim y MATT ecTb nofiHOUEHHasA CBA3b), TO anropnt™m nogkaukm ana MPPT (C)mArt cnegytowmi:
Uakb6 - TekyLyee HanpsxeHne Ha AKB,

Uak6_BUF-6ydpepHoe HanpsKeHne, OKOI0 KOTOPOro pekoMeHayeTca nogaepxusatb HanpsxeHne AKB (UakblMoaaepx3apag),
Uak63KO - nopor BkntoueHusa/BbikntodeHna KO pexuma (UmindKO):

A) Ecnn Uak6>Uak6_MAX BKJliouaeTca nogkayka no makcnumymy. T.e. MaKCMMasnbHYO MOLLHOCTb KOTOPYIO MOXeT BbigaTb MAIT npy nogKayke B ceTb.

B) Ecnn Uak63KO < Uakb < Uak6_MAX — nopkauka 6yaet paBHa MOLLHOCTM BblAAaBAaeMOWN CONHEYHbIM KOHTPOJNEPOM MIIOC MOLWHOCTb, YCTAaHOBMIEHHAsA B
nyHkTe «[pou.MogkaukmndKO» (T.e. % oT MakcMmanbHou mowHocT MATT).

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

B pexume 3apaga Tok 3apaga (cetn 2208) ot MAT B AKB 6ygeT ymeHbLatbca (BnnoTb Ao 0) Ha BeNMUnHY ToKa nocTtynatowero ¢ MPPT.

N3 anroputma pabotbl MAI ¢ MPPT (C)mART BMAHO, YTO MCMNOJIb30BAHNE COMHEYHOW SHEPrUN MAKCMMaANbHO, B OT/IMYUN OT uUcnonb3oBaHua ¢ MATI
cTopoHHUX MPPT, rge aHanu3 KonnyecTsa nogkaukm 6asmpyetca Ha CUIbHO HennHenHon ¢BaA3n ¢ MPPT uepes HanpsaxeHne Ha AKB.

Kpome Toro, pa6ora ¢ MPPT (C)mART nosBonset cywecTBeHHO yBenuunTb pecypc pa6orbi AKb nnm cHusmntb Tpe6oBaHume No emKocTu, T.K. B
OCHOBHOM nogKayka 6yaeTt npon3BOANTCA B TO BpeMsA, KOr4a NocTyrnaeT SHeprus ot CosiHua.

lMpumeuarue. [jna koumponnepos MPPT (C)mART, 6ygepHoe HanpaxeHue pezynupyemcsa HenocpedcmeeHHo MATT-om. 8 npoyecce pabomel. [Tocsie nosHO20
3apada, MPPT nepesodumca 8 6ycepHobll pexum «B»— pexum nepsuyHo2o bygepHo2o 3apAda (8bipasHusaHus). B smom pexume MPPT cmabunu3supyem
HanpsaxeHue AKb Ha yposHe Uak6_BUF ycmaHosneHHoe 8 meHto MAIT. Yepe3z cymku MPPT nepegooumcsa 8 b6yghepHoblli pexum «b«»— pexxum 8mopuyHO20
6yepHo20 3apada (noddepxaHuA 3apAada) ¢ bypepHsim HanpaxeHuem Ha 0,5/1/28 Huxe. Kpome mozo, Heobxo0umo umeme 8 8udy, Ymo byhepHoe HanpaxeHuUe
3asucum om memnepamypel. B pesynemame ecnu HanpaxeHue Uak6IKO abicmasniieHo 671u3Ko K 6yhepHOMy, mo yepe3 cymku usiu no memnepamype, Uak6_BUF
Moxem cmame meHbwe Uak63KO, u nookauyka nepecmaHem pabomame 3¢ppekmusHo. [loasmomy ecnu HanpsaxeHue Uak6_BUF cmaHem meHbwe Uak63KO, MAT
asmomamuyecku ckoppekmupyem Uak63KO, kak: Uak63KO = Uak6_BUF -0,2/0,4/0,8v.

lMpumeyarue. na numuessix AKb 06a 6ydepHbix HanpsaxeHul coenadarom (m.e. Hem nepexo0a Ha NOHUXXeHHOe bygepHoe HanpsAXKeHUe).

BHVMMAHWE! HactoATenbHO pekomeHAyeM NOJib30BaTbCA OANHAKOBbIM anropntMom paboTbl B KO pexknme n no Pmax (T.e. nmb6o B 060ux pexumax
nofkauyka unu B 06onx NprvHyauTENbHasa reHepayus).

PABOTA B PEXKUME «TPOJAA B CETb»

OTOT peXnM MNpakTUYeckn coBnafaeT ¢ pexumom “Mogkauka IKO” 1 nostomy cobniofaloTca BCe BblLEOMMCAHHbIE aNfOPUTMbl AN CTOPOHHUX WK
MPPT(C)mART koHTponnepos MPPT. Otnnune 3akntoyaeTca Nnb B TOM, YTO €C/IN Harpy3ka MeHbLle MakCMManbHOW MOLHOCTY NOAKAUYKN, KOTOPYIO MOXeT
Bblgatb MAT, To Bce n3nuwkm MAI otgaet (“npopaet”’) B ceTb. B“06bIuHON NoAKauKe” MOLHOCTb Oblla OrpaHMYeHa Harpy3Koi, He CMOTpA Ha To, uTo MATT mor
6bl NogKayaTb 1 bonblue.

Kpome Toro % nopkauku He nprbaBnaeTca K MOWHOCTU BbigaBaemon MPPT, a 3agaeT MUHUManbHY0 MOLHOCTb NoAKaukuy. T.e. nogkaymBaem He meHee %
noakauku. MiHaue B “npopake” Mbl Bcerga Haxoaunnco 6ol okono nonoxkeHunsa Usko.
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O6pamume eHUMaHue, Ymo paboma 8o ecex ebiwieonucaHHbix pexxumax (Pmax u 3KO) pacxooyem pecypc AKb. Hem any6:xe pa3pad AKb, mem meHbwe
AKB Bam npocnyxum. PekomeHOyem He 0onyckameb 2ny6okux pa3paooe AKb, 6onee 70%-80% om HOMUHANIbHOU éMKOoCcmu.

PEXXUM «TAPUO® CETb+3KO»

o1oT PEXNM MOXHO NCMOJIb30BaTb B ABYX C/ly4aAx.

Bo-nepBbix: ecnu y Bac MHOrotapu®HbIN CYETUMK SNMEKTPOSHEPrMn U Bbl XOTWTE SKOHOMUTb SHEPru0 CeTW, Nepexofd B AHEBHOE BpPEMA, B PeXuM
NPVHYAUTENbHOW reHepaunin. Pexkum CnopHbIN, T.K. SKOHOMA 3Hepruo cetn Bbl pacxogyete pecypc AKB. Ho Bce meHsaeTcA, ecnm NCNosb3yloTCA CONIHEYHble
6aTapen, koTopble obecneyart 3apag AKb B gHeBHOe Bpems (T.e. pa3pag AKB He 6yaeT cunbHbIM). [py 3TOM Kpome NpUHYAUTENBHOW reHepaLuun B STOM Cilyyae
MO>KHO YCTaHOBUTb NOAKauKy ceTu. Takxke MOXKeT ObITb BbIrOAa Npuv NCMob30BaHN “BeTPAKA” eCnv BeTpa c/labble 1 He xBaTaeT aHeprun and 3apaga AKb, B aTom
c/lyyae nNpu BbIrogHOM HOYHOM Tapude MoXXHO noazapAaanTb AKB.

Bo-BTOpbIX: Aaxe ecnun y Bac 06bluHasA (He MHOroTapudHas) ceTb, TO STOT PEXMM TaKKe MOXKET MPUroanTCA Npu paboTe C TaKUMM CTOYHUKAMM KakK CONTHEYHble
naHenu. Ytobbl B HOUHOE Bpems He oTbumpanack sHeprusa ot AKB. Heobxofgmmo BbiCTaBUTL BpeMA 3aKaTa U paccBeTa. [na 3Toro ciyyad MOXHO OTK/IOUUTb
006s3aTeNbHbIN 3apAa BO Bpems MMHMMANbHOro Tapuda (cM. Huxe B pasaene «oaseaem utor»). na storo Heobxoanmo BbiKnounTb onuuio "Crapt 3apaga B
Tapuode".

Pexkum ycTaHaBnmBaeTca B MeHi0 “CeTb 2208 /TonnueH. leHepaTtop ”->"Ynpas. Cetbo”->"TapndpHaaCetb+IKO” - paboTaeT Tak xe, Kak 1 "Pexknmbl SKO', ¢ Ton
pa3HULEeN, YTo BO BpeMA MUHUMaNbHoro Tapuda cetn MAI n3 pexxumos KO nepengert B pexxum TpaHcaumm cetn (gaxke ecnv Ha AKB HanpseHue Bbiwe U
ak63KO).

Mpw nepexofe B MMHUManbHbIn Tapud MAT BK/TiounT (Mo yMonuyaHuio) pexxunm 3apaga He3aBncMMo oT HanpsxxeHnsa Ha AKB 1 6yaer, ecnmv BbiCTaBieHo, paboTaTtb
pexnm 3apaga mManbiM Tokom (6ydepHbii). MNepexop Ha 3apAg B Hauane Tapuda MOXHO OTKNOUNTL B “DHeprodKoHom - Pexxumbl IKO”->"->"CrapT 3apaga B
Tapude". Ecnn Bpemsa MmHMManbHoOro Tapréa 3akoHunnocb, Ho MAIT He 3aKOHYMN 3apAg, TO Nepexos Ha NPUHYAMTENbHYI0 reHepauuio (v NogKauky) éyaer
OT/IOXeH (Mo YMONTYaHMI0) [0 OKOHYaHWA 3apAaaa (nckntovasa bydepHbin pexnm). He npogomkatb 3apAag No OKOHYaHUM TapudHOro BPeMeHU MOXKHO BbIKIHOUB
onuuio B “IHeprodKoHom - Pexxumbl IKO”->"3apsg nocne Tapuda".

Bpemsa MMHUManbHoro Tapuda BbiCTaBNAETCA B:

“3HeprodkoHom - Pexxumbl IKO”->"MwuH Tapudp Hauano”

“3HeprodkoHom - Pexxumbi IKO"->"MuH Tapnd KoHew”

Bpema Hauana u OKOHYaHWA “BpeMeHVn MUHUManbHOro Tapuda” - obblYHO HOYHOE. B 3TO Bpema LieHa 3NeKTPO3Heprum MeHblue (ecnum, KOHeYHo, Y Bac
MHOTOTapUQHbIA CYETUMK U 3aKITIOYEH COOTBETCTBYIOLLMNI AOTOBOP). Bpema MMHUManbHoro Tapuda yctaHaBnMBaeTcA C TOYHOCTbIO A0 10MUH. [InA KOpPEKTHOM
paboTbl HEOOXOAUMO YCTaHOBUTb TEKYLLLEE BpeMA B MeHI0 “[pyrune Onuymmn’->" Tekyuiee Bpems.

Kpome Toro gna Bcex peXknmoB, €Cv BbICTaB/EHbI:

“DHeprodkoHoMm - Pexxumbl IKO”->"3apag no Ubyd, aHen:" (No ymonyaHumio 2 gHA).

Ecnu HanpsaxeHune AKB He nogHumanocb fo Ubyd B TeueHum 3tmux gHern To MAIT OTKNOUMT Nogkayky noka HanpsaxeHne AKB He nogHumeTtca go 6ydepHoro
HanpsxeHuA. ONunA NonesHa ecnn JoNro AepXUTca NnacMypHaa norogda u He gaet 3apagutca AKD oT anbTepHaTMBHbIX MCTOYHMKOB SHEPrnn. 3TOT NapameTp
MOXHO OTKJIIOUMTb yCTaHOBKOW 0.

“TapameTpbl 3apagaa”->"lonHbi 3apag, gHen” (Mo ymonuaHuio 14 gHen). B atom cnyyae pa3s B “lMonHbin 3apag, gHen” 6yaeT NpoBOAWTCA MOMHbIN 3apAg C
[03apAaoM (paxe ecnn anroputm 3apsaga 6e3 gosapaga). [na HagexHon paboTbl AKb Heobxoanmo nepuoamnyeckin NPoBOANUTb MOJHbLIN 3apAag. Takxke 3ToT
napameTp ynobeH ana paboTbl C TONMBHbBIM FeHEPATOPOM FAe MOXKHO BblOMpPaTb anropuTMbl ObICTPOro 3apaaa.
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NOABEAEM UTOT.

Kakoin pexxum n napameTpbl, Npu paboTe c anbTepHaTUBHbIMN NCTOYHUKaMW, NyYlle Bbi6upatb?

[na Hayana Heob6XxoAMMO OTMETUTb, UTO pexnmbl KO ncnonb3ytoT AKB B KO pexxkrmMax. XopoLuo, eCnv anbTepHaTUBHOW SHEPrv MHOTO, HO MHOTAa ObiBaeT
NacMypHO MW BKOYMIACh Harpy3ka NpeBblLUaloLwaa MOLWHOCTb afnbTePHATUBHOIO NCTOYHMKA. B 3TOM cniyyae He Bcerga BbIrO4HO OrpaHMuMBaTb SHEPTUIO,
OoTAaBaemylo B Harpysky. MOXHO noTpatuTb SHepruto oT AKB, npegnonaran, uto Korga Harpyska CHMMeTCA WX BblndeT conHue, mbl nog3apagum AKb. B
npoTnBHOM cnyyae, AKB 6yaeT Bcerfa 3apsakeHHbIM, U KOrga BbIAeT CONHLE, @ Harpy3ku He ByaeT, 3Ty SHepruo Hekyaa OyneT aesatb.

MapameTp, perynupyowmin rmybuHy 31oro paspaga, AsnAetca Uakb3KO. [na AKB ¢ manbiM pecypcom UMKNOB 3apAf-pa3pan — 3TO HanpsKeHue
HeobxofMMO cTaBUTb 6nnxe (HO MeHbLue) K Uak6_BUF, c NoBbIlWEHHbIM pecypcom 3TOT NapamMeTp MOXHO CTaBUTb Aanblue ot Uak6_BUF.

EcTb ewe obuee npasmno Ha Bbibop Uak63KO, HO camo 3HaueHre HeoH6XOAMMO BbIACHUTb OMbITHbIM NyTeM. Yem 6osblue BbipabaTbiBaemas anibTepHaTHUBHAsA
3Heprua (B cpeaHem) npeBblWaeT NoTpebneHne (B cpegHEM), TEM HXKE MOXHO CTaBUTb 3HaueHneUak6IKO, a B pexume nogkavky «npoLeHT NoaKaukm»
cTaBuTb Gonbwe. Ecnm ke BblpabaTbiBaeMan anbTepHATUBHAA SHEPTUsA HUKe noTpebneHusa, To Uak63KO Heobxoammo ctaButb 6nmke K Uakb_BUF n
MCNONb30BaTb TONbKO PEXKMM MOJKAYKMN CeTU, C MasIbIM <MPOLLEHTOM MNOAKAYKN».,

Kpome Toro He ctouT 3abbiBaTb, UTO €C/IM UCMOJMb3YEeTCA afibTEPHATMBHAA dHEPruA TONIbKO OT COSIHEYHbIX MaHenen, To B HOYHOe BPeMA aibTepHaTUBHasA
3Heprua noctynatb He OyaeT. B 3Tom cnyyae, ytoObl NCKNIOYNTL HOUYHON paspAs (Hanpumep, XONOAWIbHUK, OTOMEHNE W.T.[4.), OCOOEHHO MPU HU3KOM
Uakb63KO 1 60nbWOM «MpoLeHTe NOAKAYKN», XKenaTeNbHO NCMNOJb30BaTb TapUdHbIA pexxnm cM. Bbille (Pexnm «Tapud cetb+3KO0»). Ecnu npm 3Tom 3a AieHb
AKB OT anbTepHaTMBHbIX NCTOYHMNKOB 3apsA»KeHbl TO MOXHO OTK/IOYMTb TapUPHbIA 3apag. 3akaHUMBaTb M 3apAg MPW BbIXOAe U3 TapUPHOro pexxmma munm
3apsakatb AKB [0 KOHLa 3apAja Toxe onpenenaeTcs 4OCTaTOUYHO SV SHEPTUN OT afibTEPHATUBHbIX MCTOYHUKOB, YTOObI NepexBaTnTb 3apag AKB.

MpuHyanTenbHasa reHepayns

MpuHyaMTeNnbHaA reHepauma, HanNnpuMep, MOXKeT NPUroANTCA, eC/M UCMOMb3yeTCA ceTeBO MHBEPTOP (CM. Janiee COOTBETCTBYOWMI pa3gen). Kpome Toro ero
BbIFOfHEE NCMOJIb30BaTb CO CTOPOHHUMM KOHTponnepamu MPPT, rae HeT nonHoueHHou ¢ea3n ¢ MAT. B nio6om cnyyae, cnabbim MOMEHTOM 3TOrO peXxmma
ABNAETCA Nepexof Ha OXKMAaHMe BHELIHEro 3apaga, ecnun HanpsxeHuve ywno Huxe UakbIKO. B sTom cnyyae sHeprua anbTepHaTUBHbIX UCTOYHMKOB OypeT
pacxopoBaTbCA TONbKO Ha 3apAf, NpuyemM orpaHnyeHa GUKCMpoBaHHbIM TOKOM 3apsaaa. [Tosmomy ucnosb3o8aHue 3mozo pexuma, 6yoem 3¢ peKTNBHbIM 8
mom csyyde, eciu 3Hepauu om asbMmMepHAMU8BHbIX UCMOYHUKO8 xeamadem 0718 noddepxxaHus HanpsaxeHus AKb seiwe Uak63KO 8 meyeHuu 8ce2o OHA, ec/iu
ucnonb3yemca mapugHell pexxum, Usu 8 meyeHUU CYmok, 8 NPOMUBHOM cJiyyae. T.e. CHUXeHue HanpsaxeHus Huxe Uak63KO npoucxooum pedko.

OTciofa BUAHO, YTO B peXnme NpUHYAUTENIbHON reHepauun BbirogHo ctaBuTb Uak6IKO Kak MOXHO Huxe. Ho Torga npugetca Bbibupatb goporue AKB ¢
60/1bLINM KONMYECTBOM LIMKIIOB 3apAa-pa3pas 1unm yatle nx MeHaTb. Hanpumep, ecnu Bol ncnonbsyete LiFePO4 AKB, To peXxnm npuHyanTenbHOM reHepaumnm
MOeT 6bITb Pa3yMHbIM BbIGOPOM.

K MWHycam OaHHOro pexuma HeobxoQuMMO OTHECTM AOCTAaTOYHO YacToe NepeksoyeHue (e He BbiNOMHEHO ycoBre 3¢pPeKTUBHOCTUN) C CeTU Ha
reHepaumio 1 06paTHO 1 Kak CieCcTBME YMEHbLLEHNe JONroBeYHOCTN paboTbl nepekntovaowmx Pene, ocobeHHO Ha 60MbLUMX Harpy3Kax.

NMopkauka ceTn

Mofkauka Npu COBMECTHOM paboTe ¢ HalMM ConHeYHbIM KoHTponiepom K3C MPPT (C)mART, noxanyin, asnaetca Hanbonee 3pPpeKTUBHbIM pexnmom. T.K.
3HEPrus anbTepHaTUBHbIX UICTOYHMKOB BCEFAA MCMOJb3yeTCA No Makcumymy. Mpu 3Tom Bbibop HanpsaxeHna Uak63KO yxe He TaK KPUTMUYHO 1 3aBUCUT TOJSIbKO
oT pecypca AKB KoTopbi Bbl ucnosnb3yeTe. T.e. B OTAINYMN OT NPUHYAUTENbHOM reHepaunn, Bol moxkeTe ncnonb3oBatb AKDB 1 ¢ MeHblwm pecypcom. KoHeuHo,
B 9TOM c/lyyae 3pPeKTUBHOCTb 3a4€NICTBOBAHMA afibTEPHATMBHOM SHEPIM YMEHBLUWTCA, HO Yy Bac ecTb BbibOp.

Moakauka gnAa ctopoHHux MPPT, BbirogHa, ecnvm HeT BO3MOXHOCTU obecrneuntb Te ycnoBusa 3¢p¢PeKTUBHOCTU, KOTOpble OMMcaHbl Bbilwe Ana Bbibopa
NPVHYAUTENbHOW reHepauuun. Hanpumep, Bbol ncnonbsyete o6bluHble KMcNoTHble AKB 1/vnu sHeprna anbTepHaTMBHbIX UCTOYHMKOB He obecrneynBaeT B
HY>XHOM 06beme pacxof OT Harpys3Ku.

B npuHyautenbHom reHepaumn pacxog sHeprun AKD paBeH MOLHOCTM Harpy3Ku, a Npy NogKayke MOXKHO PerynmpoBaTb 3TOT pacxod. YTo6bl MakCMManbHO
oTAaTb SHEPruo B Harpy3Ky, eCTb NapamMeTp «NpoueHT nogkaukm». Torga faxe B OTCYTCTBUM SHEPrMM OT asfibTEPHATUBHbIX MCTOYHMKOB, NofKauka byaet
nocTynaTb B Harpy3ky 3a cyet AKB. 3ToT napameTp 6onbLie 3aBUCUT OT Harpy3Ku. ECiv oHa NoCTosiHHAA UM YyacTas, TO «NPOLEHT NOAKAYKN» He CTOUT AenaTtb
6onbwKNM, Haye HanpsxeHne Ha AKB Bcerga 6yaet pagom ¢ Uak63KO. N HaobopoT, npu peakon Harpyske HeOOXOAMMO BCIO SHEPrUi0 OTAATb B Hee, U
MO3TOMY, eC/IN B 3STOT MOMEHT aNbTEPHATMBHOWN SHEPIUMN He XBaTaeT, Heobxoanmo 3abpaTb ee ¢ AKB, ycTaHOBUB 6ONbLLION <MPOLIEHT MOAKAUKNY.

K MUHycam faHHOrO peXxrMa HeobXoAMMO OTHECTM TO, YTO NoAKauKa paboTaeT ¢ TOYHOCTbIo B 20 - 100BT (3aBUCUT OT MOZENN M MOLLHOCTM MNOAKAYKN), T.€. OT
CeTu B Harpy3Ky Bcerga byaet 3abmpatbCa 3Ta MOLWHOCTb.
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NOAKJTIOYEHUE K TOMJTMBHOMY r'EHEPATOPY

Mpyn uncnonb3zoBaHun MAI coBMeCTHO C 6GeH3MHOBbLIM TeHepPaTOpPOM (U AM3eSibHbIM WX Fa30BbiM reHepaTopoM) Bbixog 220/230B nocnepHero
NPUCOERMHAETCA C NOMOLLbIO Kabens K pasbemy Ans nogknoveHmns K cetn 220/230B Ha Bxoge MATT. Takxke NoAKIoYeH e BO3MOXKHO Ha OTAESNbHbIN «BXOZ 2,
Npw 3TOM HeobxoAMMO BKUNTL BTOpor Bxog cetv B "CeTb 2208 /TonnusH. leHepaTtop"->"CeTb 2208 Bx2:"

Mo aHanormm ¢ ceTeBbIM HanpsXeHUeM, ecnn reHepatop pabotaeT, MAI TpaHcnvpyeT ero HanpaxeHne 220/2230B ckBo3b cebs Ha BbIXOAHYIO PO3ETKY U, Mpn
HeobXoAMMOCTH, 3apaXKaeT akKymynATopbl. Korga reHepatop npekpaTtut paboTy (Hanpumep, nocne BblpaboTKM 3anaca 6eH3uHa, yepe3 3-4 uaca), MAI
aBTOMaTMYECKN NEPEKITIOUNTCA B PEXNM NMPeobpa3oBaHNA HaNPAXKEHUA aKKyMynATOpHbIX 6aTtapen B 220/230B. MNpu coBmecTHom pabote MATT ¢ reHepaTopom
[OCTUraeTca CylecTBeHHasA SKOHOMUA TOMJMBA, a TakxKe obecneyrBaeTCA TULLMHA Y 3HAUMTENIbHOE COKpaLLeHe BbleNneHA BPeHbIX BbIX/TOMHbIX ra3oB. Takxe
YBEINUNBAETCA pecypc paboTbl reHepaTopa, T.K. 0bLee BpeMs ero NCnosib3oBaHMA YMEHbLLAETCA.

B pabouem pexrme reHepaTop MNoTpebnseT TONIMBO B MasoN 3aBMCUMOCTU OT PeasibHOM Harpysku. ITO O3HAYaeT, UTO eCsii MOAKMUUTL TENEBU30P,
XONOAWBHUK 1 OCBELLEHNE, HanpumMep, CymmapHon mowHocTbio 300 BT K reHepaTtopy 2,2 KBT, TO nocnegHui 6yget notpebnAaTtb Nvwb HEMHOMMM MeHbLUe
TOM/MBA, YeM, eCin K HeMy MNOAKMounTb Bce 2,2 KBT. MMo3ToMy, Mpy rpamoTHOM SKCriyaTaumm (SKOHOMUYHBIA pexxum npu pabote Ttonbko oT MATI, n
MaKCUMasbHas Harpyska npu paboTe reHepaTopa) MOXXHO MONYYUTb CYLLECTBEHHY SKOHOMMIO TONAMBA. [pumepHo 5 — 6 yacoB paboTbl reHepaTopa 06bIYHO
[OCTaTOYHO ANA 3apAAa, No MeHbLen mepe, 80% OT eMKOCTU akKKYMYIATOPOB.

Takxe Heobxogumo ByaeTt 3anporpaMmmmnpoBaTb NapameTpbl HBepTopa "CeTb 2208 /TonnusH. FfeHepaTop"->"Max MowHocTb Bx1(2): Ha cOOTBETCTBYIOLLYIO
HOMWHaJIbHYIO BbIXOAHYIO MOLLHOCTb reHepaTtopa W BK/IOUYNTb OAUH 13 anroputmoB Pmax. B atom cnyuae, ecnn MAI BKiount pexum 3apaga BO BpeMms
NOAKMOYEHHOW HarpysKu, 1 CyMMapHas MOLLHOCTb Harpy3Ku 1 3apsaga NpeBbICUT MOLHOCTb FreHepaTopa, TO TOK 3apsAaa OyaeT orpaHuyeH, YTobbl He BbINTYM 3a
npeaenbl MOLWHOCTY reHepaTtopa. Kak ToNbKo Harpy3ka CHUMeTCA (Hanpumep, nepectan paboTaTb HaCOC UM BCKUMEN YalHUK), TO TOK 3apAja BOCCTaHOBMUTCA B
COOTBETCTBMM C NPOrpamMmmon 3apaga. Ecnn Harpyska npeBbiCUT MakCManbHY MOLHOCTb TOMJIMBHOMO reHepatopa To MAT BKnounT nnbo nogkauky nmbo
NPUHYANTENbHYIO reHepauuio.

lMpumeyaue. [pu pabome uHsepmopa om 2eHepamopa Heobxoo0UMO 8bICMABUMb pAcCLUUpPeHHbIe Napamempbl OUANA30HA 8XO0HO20 HanpsxeHus om 120B 0o 265
B ("Cemo 2208 /TonnueH. leHepamop"->"HuxxHuti [Mopoz Cemu:" u "BepxHuti lopoe Cemu:"). MowHOCmMb 2eHepamopa pekomeHOyemcsa 8blbupame He MeHee
HoMuHanbHou mowHocmu MAT, uHave, npu pe3kux UMeHeHUAX MOWHOCMU Hazpy3Ku, eeHepamop bydem 0asame 8bICOKOBOIbMHbIE 8bIOPOCHI, YMO MOXKem
npugecmu K nop4e obopyo0osaHus. PekomeHOyeM npuobpemams UHBEPMOpPHble 2eHepamopsi co cmapmepom. OHU HE MOJIbKO UMerom Xopowlyo (opmy
HanpsaxeHusa 220/230B, HO U CywecmsaeHHO CHUXAom pacxo0 monsiuea npu Masblx Hazpy3kax. 9mo no3gosigem 007120 U Ka4ecmaeHHo 3apaxame AKB, coxpaHas
Marneit pacxo0 monsuea.

Bxop cetn220B B MeHI0 MOXHO 8bicmasume Kak "Tons. [eHepamop" 0719 pabomel coomeemcmeeHHO C MONJIUBHbIMU 2eHepamopamu. B smom cnyqae aneopumm
6yoem HacmpoeH Ha pabomy c nnoxou ¢popmou cueHana. Ho Heo6xo0uMo ommemums, 4Ymo 8 3MoM C/1y4dae nepexo0 HA 2eHepayuto Npu NPONAOAHUU HANPAXeHUA
C 2eHepamopa Mmoxxem 0docmuzame 00 8Mc N00 Hazpy3koul u 00 20mc Ha XX. [losmomy ecsiu y 8ac MOWHbIU KadyecmaeHHbil 2eHepamop, 0718 obecneyeHuUsA 6bIcCMpozo
nepektoyeHus (~8-10Mc) c 2eHepamopa Ha 2eHepayuro, MOXXHO nocmasume onuyuto: “Cemeo 2208 /TonnusH. [eHepamop” ->” Ceme 2208 Bx2"->“[lpomTonnugHleHep'.
Ho ecnu npu smom MATT 6ydoem nocmosaHHO (Hanpumep, npu 006as/ieHuUU Hazpy3Ku) 8bIX00UMb U3 CemMu HA 2eHepayuo npu pabome monsiugHo20 2eHepamopa mo
nocmageme onyuto "Tonn. [eHepamop'.

Mogenb DOMINATOR/TutaHaTOp MOXeT, paboTaTb C leHepaTtopamu, ocHaweHHbiMn ABP (6nok ABTomaTtuuyeckoro Bsopa PesepBa) cm. Hwke paspgen
“[lononHuTenbHble Pene”. B 3ToM ciyyae nyck 1 0CTaHOBKA TOMJIMBHOMO reHepaTopa byaeT aBTOMaTUYECKMM.

B cnyyae ecnu Bbl CNOSb3yeTe reHepaTop CO CTapTeEPOM B YCITOBUAX MOSIHOM aBTOHOMIM, TO 13-3a TOTO, UTO reHepaTop BKJTiouaetca pegko (npu pabote c MATN),
ero BHYTPEHHEro 3apsfa WHOrga He XBaTaeT Af1A MOJSIHOW 3apsfdK/ ero BCTPOEHHOTO MaNIeHbKOrO aKKyMynsaTopa. MoCTeneHHO WTATHbLIA aKKyMynaTop
reHepaTopa MOXeT Pa3pALMTLCA 1 aBTO3aMnyCK NnepectaHeT paboTatb.



Ana ncknoyeHna 3Tor npobnembl He06xoAMMO YCTaHOBUTL HebonblLoe Heoporoe 3apAgHoe YCTpPoncTBo Ha 12B ¢ dyHKumen nopgaepkaHua 13,6B Ha AKB.
Takoe yCTpOWCTBO MOAKNIOUAETCA K BbIXOAY MHBEPTOPA, @ €ro KjaeMmbl MOAKIIOUAIOTCA K aKKyMyNATOPY reHepartopa. Takke MoaKnoueHre TOMiMBHOIO
reHepaTopa co BCTpoeHHbIM ABP cm. B pasaene “JOMOSNTHUTENbHbIV CETEBOW BXOZ, 2 (11)".

ATITOPUTM PABOTbI OMIONHUTEIbHBIX PENE MAT TITANATOR AIA YIIPABAIEHVIA TEHEPATOPOM (PEXVM ABP)

HekoTopble reHepaTopbl UMEIOT BbIBOAbI ANA NoAKntoueHnsa 6noka ABP (ABTomatuueckoro Beoga |[FEIEFTEETTE I'eHepaTop

Pe3epBa, nnu 610K aBTO3anycka). Ynp. CeTblo: Fexy :
Cam 6510k ABP BKJTI0UaET reHepaTop, JaeT emy MPOTPETLCA 1 MOCTIE STOTO MOAKIIOHAET HaMPSKeHNe | INARRAAE = THoNE TR 'Bcb;';’:‘
220B oT reHepaTopa HenocpeACcTBEHHO Ha BbIXod. TakKe TaM eCTb BXOZA U AN1A MPOMbILLNIEHHOW CeTU o A : 10 OKW

o Max MouwHocTb Bx1 10,0kW
220B. Ecnn B cetn noasnaetca 220B, To ABP nepekntoyaeT CBOW BbIXOA Ha Hee U rywnT reHepatop. |EE T CUEMICT ISR ers i7 = Ve BRI

HM)KHVIM Mopor Cetn Bx1: 180v
YnpaBnATb TaKUMM reHepaTopammn MOXXHO OAHMM JOr. pene. S s B s o P
Takne reHepaTtopbl MOXHO nNpuobpectn n 6e3 6noka ABP, uto pewwene (a uHorga oHM Tak [ERUERSUITUEIUERCRES 10,0kW

9 ’ Bx2: 265v
MNOCTABNAIOTCA), U B STOM Cllydae MOXHO TaKoli reHepatop MoakmiounTs k MAM TITANATOR uepes  [EAi b= S v ik
ero Tpu gon. pene. MNpu 3Tom, Heobxoamo BblbpaTb B MeHo MAI ¢yHKumio “ABP (Penel,2,3)". B CeTb 2208 ITonneH: FeReparop]
3TOM CJlyyae BCe Tpu pesie aBToMaTnyeckn HactpoaTca nog ABP HO HekoTopble napaMeTpbl 3TUX inakTTonnleH, pHen

pene MOXXHO MOMEHATb. Mopgkayka Bx2: Bkn)

[na ynpaBneHua reHepaTopom, JOCTaTOYHO Tpex curHanos: “[NyckoBoe Pene’, “KaTtywKa 3axuraHua
(Craptep)” n “Bo3gywiHasa 3acnoHKa”.

Takxxe B 610K ABP BCTpO€EH UCTOYHUK NuTaHua 220B -> 12B, Heobxoanmbiii Kak ans paboTbl camoro ABP Tak u ans 3apana AKb
TONNMBHOro reHepaTopa. Mostomy 1 B MAI TITANATOR ero Heobxoanmo ycTaHoOBUTb (06 3TOM CM. fanee).

Mocne Bbibopa “ABP (Pene1,2,3)” Bce Tpu Aon. pesnie NporpaMMUpPYOTCA Ha PaboTy C TaKUMU reHepaTtopaMu (CM. HUXe B
pa3gene gon. pene). 3Tu pene B onpefeneHHON NocnefoBaTeNlbHOCTA MO BPEMEHU MOAKIYAOT KOHTaKTbl pa3bema ABP.
BpemeHa nofknoyeHnAa MOryT OTnyaTCA, B 3aBUCUMMOCTM OT TeMMNepaTypbl OKpy»Katowen cpeabl. [4na 3Toro, npu Bbibope
¢yHKumm ABP, Heobxoanmo BblbpaTb Bpems roga.

Kpome Toro MAI o6ecneumnBaeT Bce HEOOXOAVMble BPEMEHA A1 MPOrpeBa ABMraTess, a TakKe NpaBuiibHO nepekntoyaert |l Bxoa, K KOTOpoMy NOoAKNoYaeTca
BbIXOA TOMJIBHOIO reHepaTopa 1 NPOMbILIeHHYo ceTb 220B, nogkntoueHRyto Ha | Bxog MAIT (npuopuTeTHbIn). [Tpy 3STOM TOMAMBHBIN reHepaTop ryLWnTCA

HE Cpa3y, 4To HeO6XOﬂI/IMO ONA NCKNIYEHNA BO3MOKHbIX Bbl6pOCOB HanpAa»xeHnA Ha BXoae MAT npun OCTaHOBKE reHepaTtopa, a TakxKe anA obecneyeHuns
OCTbIBaHUA OBUTaTESIA Ha XOJ10CTOM XOA4Y.

Mpwu pepkoni paboTe TONMBHOIO reHepaTopa pekomeHayeM BKtouaTb onuumio “Mpodunaktmka Tonnlen”. B aTom cnyuae, pa3 B BbibpaHHOe KON-BO AHeN, byaet
3anycKaTbCA TOMMBHbIV reHepaTop 1 paboTtaTb 5 MUH Ha xonoctom xoay (MAI npu 3Tom He 6yaeT TpaHcMpoBaTb 220B OT TONAMBHOIO reHepaTopa).
PaboTa gaHHOro anropmTma NpoBepeHa Ha reHepaTopax Fubag n A-iPower, HO TeopeTyeCcKr BO3MOXHO NOAKIIIOYEHME U K APYTM FreHepaTopam, UMeLL MM
3NEKTPOCTapTep 1 pacCUnTaHHbIX Ha nogkntoueHne 6noka ABP (cam 6ok ABP, npy 3TOM He MCnonb3yeTca, YeM JOCTUTAaeTCA SKOHOMUA CPEACTB, KPOME TOro
MHOTAA NOCTaBLYMKM N3HAYaIbHO HE KOMMMEKTYIOT reHepaTopbl 61okamu ABP).

NaHHbIn pexxkum (ABP) BbibupaeTca ns meHto MAT TITANATOR.

[InAa ynpaBneHna reHepaTopamun 3agencTBoBaHbl Bce Tpy BCTpoeHHbiX B MAT TITANATOR pene. T.e. ana apyrux uenen, NCnonb3oBaTb UX He NONYUYUTCA.
Kaxxpoe pene ynpasnset cBoen pyHKumen:

1. 3axuranue (Katywka saxxuraHus)
2. 3acnoHKa (BosaywHan 3acnoHka)
3. Craprep (MyckoBoe pene).
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Pene «3a)kuraHue» cpabatbiBaeT NepBbIM 1 OCTAETCA 3aMKHYTbIM BCE BpeMs paboTbl reHepaTopa.

Pene «3acnoHka» cpabaTbiBaeT Nocsie BKYEHNA perie «3axkuraHue» Ha 4-5 cekyHp. MNocne BKOUEHMA pene «3ac/ioHKa», cpabaTbiBaeT pene «CcTapTep»
NPUGIM3NTENBHO Ha 1,5-2 CEKYHADbI.

Ecnu nonbiTKa cTapTa OKasanacb HeyjauHoW, pese «3a)unraHve» BbIKNIoYaeTca, U BeCb LMK NoBTOpAeTcA. Bpema nay3bl mexay nonbiTkamu okosno 10 cek.

YunTbiBaeTCA BpemMA NPOBEPKU CTapTa, T.e. UHBEPTOP «AO/MKEH YBUAETb» HaNpAXKeHMe Ha BXOAE paHbLLe, YeM HaYHETCA HOBbIN LMK 3anycka. Bcero genaetca
8 nonbITOK cTapTa. Ecnu reHepaTop Tak 1 He Bbigan 220B Ha cBoem Bbixoge TO BblgaeTca owmnbka "Tonn.lfeH Het3anycka" u reHepaTtop He b6yaeT panee
3anyckaTbcA Noka He byaeT copolueHa owmnbka KHonkon “3APAL” (BNNHHO).

Mo kHonke “3APAL” (ANMHHO) BO3MOKeEH TakXe 3anyCcK TOMJIMBHOMO reHepaTtopa BpPy4YHyto (KHoMNKy “3APAL” MOXHO Ha)kaTb 1 ANCTAHLNOHHO C MOMOLLbIO,
Hanpumep, NMAK «ManuHa» nnm ¢ NomMoLbto Aon. NiaTbl pacwmpeHna «ExtButy).

Kakpaa HoBas NomnbiTKa yBENMUMBAET BPEMA BKITIOUEHUA pene «cTapTep» Ha 1 cek. Ewé yumTbiBaeTcA Bpema paboTbl Ha XONOCTOM XoAy nepes NoaKnoveHnem
BbIXOA@ Ha Harpysky. ina 3umbl OHO caenaHo 6onblue.

T.K. cam reHepaTop, CO6CTBEHHbIM 3apAAHbIM YCTPONCTBOM, KOTOpOe paboTaeT TONbKO NMpu paboTe reHepaTopa, MOXET He ycneBaTb 3apAauTb ceBon AKB
MOJSTHOCTbIO, TO »enaTeNibHO AononHUTeNnbHO obecneuntb 3apag AKB reHepaTtopa (M npu ceTM 1 Npu reHepaunn) ot HebONbLLIOro BHELIHEro 3apAaHOro
YCTPONCTBa, nmetowero GyHKUMo nogaepxaHuna HanpaxeHua AKB, Hanpumep, CoHap 207.03:

https://microart.ru/product/zaryadnoe-ustroystvo-sonar
3anuTaTb 3TOT BHELWHUI 3apAAHNK MOXHO C Bbixoga 220B MATT.

NHdopmauma HmKe npuBOAUTCA ANA TeX, KTO PEeWUT CaMOCTOATENbHO
BbiBecTU curHanbl ¢ pene MAIN TITANATOR v nogkntountb reHepartop.

B cnyuae 3akasa onuun ABP, npu 3akaze MAIT TITANATOR, sBHyTpb MATI
YyCTaHaBNMBAETCA  COOTBETCTBYOWMUN  ONOK NUTaHUA, a TakK Xe
yCTaHaBAMBAETCA pa3béM A1A NMOAKIIOYEHUA K reHepaTopy. TaK »e B 3TOM
C/lyyae M3roTaB/IMBAETC MHOTOXWAbHbIA Kabenb pgnsa coepguHeHus MAT
TITANATOR c reHepaTtopom.

. 12B + nnioc

KaTtywka 3axuranus

12B - MUHYC
4
e Ny pene
45. BO:’AYIIIHaR 3acnoHka I-I pl/”-IO)KeH Vle
. .
i Comuonaptiopmope Puc.A. Pacnaiika pa3b&MoB A8 noakntoueHnsa reHepatopa B MAT TITANATOR:
7 o .
e Rarunk Bpawenus Puc.B. Pacnaika Pa3beMa B reHepartope FUbag:
8
B WecTuimnbHbIi kabenb (3kBT — 6 kBT)
(6,7,8 He ucnonbaytoTcs) ansa BeHanHoBOM AMEKT POCTAHLNM Howep Onstcastue
1 12B +
Q 2 Karvmsa jasarasns
3 12B -
KOHT. 1 - o6wumin o g [Tycxoroe peie
3|12 3]|1]2 3f1]2 KOHT. 2 - 3amKH. 0 o —p——
PEJIE 1 PEJIE 2 PENE 3 KOHT. 3 - Pa30OMKH. & Conenosa kapbroparopa
7 Jiamum sacroriy
12B + nnioc . BPUHCHAR
K 3apaaHoMy ycTpoicTBy BHyTpM MA”
" e 128 sye Puc.A. Puc.B.




 TPEXOASHbIIKOMMIEKCMAN
TpéxdasHblini KOMNeKC BKOYaeT B cebsa Tpu npubopa oanHakoBon mowHocTy Tina MAT. Komnnekc nogkntovaetcs K eanHomy maccmby AKB. Cnocob

nopkntoueHma kK AKb n HacTpoika émkocT AKB He oTnnyaeTca oT HAaCTPOMKKN B 0ObIYHOM MCMOMTHEHUM - HA KaXKAOM Npubope NponncbiBaeTcs EMKOCTb BCETO
maccuBa AKB.

AnA HacTponKn cnctembl HeobxoarMo B MeHio "3-Da3, || /BHewwHme YcTpoicTaa" BolTy B nogkatanor «3-Oas /MapannenbHblit» U yCTaHOBUTb Ha ogHoM MAT]
«MmaB /@®a3al», a Ha ocTanbHbIX Npubopax BbicTaBuTb «Paza2» n «Pasald», oHn 6yayT «Begombimn dazamumy, He nyTatb ¢ BEJOMbIMU B napannenbHom
nogknoveHmm MATT. Bce octanbHble napameTpbl (3a UCKNIOYeHMeM BHeLWHNX ycTponcTs Tuna MPPT, BMS, KoTopble nogkntouaTca TonbKo K rmasHomy MAT)
y Bcex Tpex MAI gonxHbl 6bITb OAUHAKOBbIE.

Mocne Toro Kak BBefeHbl He0OXoAMMbIE NapaMeTpbl U onpeaeneHbl Npubopbl No ¢pazam, HeO6XoANMO COeAUHUTL NPUOOPLI ANA NX CUHXPOHU3auuKn. na
3TOro Ha 3agHel naHenn npnbopa HaxoaAaTcA pa3bémbl RJ-45 npomapKmMpoBaHHbIe Kak «X1» , «X2 », <Y1 », «Y2 »,
Mocne Toro Kak nogkntounnm AKb 1 npoBoga CMHXpOHM3aumnmn Nprubopos, Npor3soamm nepsoe BKJlioueHre 6e3 Harpy3ku.

3-®a3s,|| /BHewHue YcTponcTea

BEAYLUN | DA3A 1 ®A3A2 OA3A 3 3-®a3 /MapannenbHbiid: ([ NaBHbINA
Kon-Bo/Appec lapannenbH.: 0
CUHXPOHM3ALIVSA CUHXPOHM3ALIVSA CVHXPOHVI3ALINA il loTop3d R
MATIT N1 MATIT Ne2 MAITNe3 = ;
x1 x2 Y1 Y2 Kon-go/Anpec x1 x2 Y1 Y2 Kon-8o/Anpec x1 x2 Y1 Y2 Kon-o/Anpec Kon-Bo lMoaKnYeHHbIX BMS 04

RS1(USB) lMpoTokon:

MPPT/ «_EI I:' I:' |I| “a:%annean. |I| III I:' I:I ﬂi%annean. III I:I I:' I:' ﬂi%annean. Anpec. MAT (ModBus):
BMS | | i |

I I I RS1(USB)->PC bit/s: == J.
JAon. RS485: (Seplos485]
3-®a3,|| /BHeliHKe YcTpoucTaa’

* RS3_485 bit/s: l

BK/llouaem cHauyana Tymbnep nuTaHuA HU3KOBOJILTHOWM MaTbhl Ha Bcex TpEx npubopax nocnepoBatenbHo. [Npun RS3_485 KO”'_B% %?TPWCTBi 01

BKJ/TloueHnn Tymbnepa MoryT BO3HMKHYTb KOPOTKIME 3BYKOBbIe curHanbl, nocne BKJTioueHuna Bcex Tpéx MATT, uepes ﬂgg &ﬂgﬁgﬁg: B:Zj %

HECKOJIbKO CEKYH[ CUTHas JOJIKEH UCYE3HYTb, YTO O3HAuaeT, YTo BCe Tpu Npubopa CUHXPOHU3NPOBANNCH, MHaye
€CTb OWMOKa NPV NOAKIYEHNN U HENPABUIIbHO BbICTaB/IEHbI MApaMeTPbl B MeHI0 NpU6opoB. [oTom, TONbKO Ha
npubope, KOTopbI onpeaenéx Kak «mas M1», HaxxmnTe KHomnKy «CTapT» AIMHHO, OCTaNbHble Nprbopbl BKJTiouaTca

3-®a3 /MapannenbHbiv
aBTOMaTnyeckn. KHonka «CtapT» ANMHHO Ha npubopax «Paza2» n «Pasza3d» pabotaTb Ha BKJTioueHne/BblKnoueHune NaBHbIA

He 6y,u,eT. HDOBepre pa60Ty I'IpI/I60pOB B pexmnme reHepaunn, notomMm OTKIKOYUTE I'Ipl/l60pbl (cHayana KHonka EERACERER

«CTapT» AIVHHO, NOTOM TyMO/1Iep NMUTAHNA HU3KOBOJIBTHOW MAiaThl). daza2
®aza3l
MapannenH.

NOAKNIOYEHUE K CET 380/400B

BHMMAHWE! MNepep nopknioueHnem cetn 380/400B ybennTech, Uuto BCe TyMbnepbl 1 aBTOMaTUYeCKne BbiknuaTeny Haxoaatca B BblKnioueHHom
nonoxeHun, ybeantecb B OTCYTCTBMM HANPAXKEHUA B NOAKIIOYAEMbIX CETEBbIX NMPOBOAAX (BBOAHONM aBTOMAT B pacnpefeNnTeslbHOM LKTe [OSKEH
6bITb BblKntouen).

Ona nogkntoyeHma cetn 380/400B pekomeHAyeM MCNONb30BaTb KNEMMHUK COOTBETCTBYIOLLEN MOLLHOCTW, AJ1l TOFO YTOObI Ha KaxKAbli Npubop Wén cBo
TPEXKWUNbHBIN Kabenb. BapraHT NogKnioueHnsa KNemMMHVKa NPeACTaBieH Ha PUCYHKE HUXKe, KNEMMHUK MOXET OblTb yOpaH B KIIEeMMHYK KOPOOKY mnn

HaXoauUTbCA B pacnpenesimtelbHOM WNTe.
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Il Ina KauecTBEHHOrO cornacoBaHuA Tpex ¢pas Bce NpoBoAa OT KNeMMHON KOPO6KM K
MAI gonxHbl 6bITb OQVMHAKOBOW ANIMIHHBbI. He gonycTumo, 4To6bI, Hanpymep, HyneBown
npoBop wen ot ogHoro MATI K cnegylowemy. Heo6xogaumo, 4To6bl BCce Tpu HyneBbIX
npoBoAa WA U3 KNeMMHON Kopo6Kun Ha Kaxabiin MAI otaenbHO 1 6b1a1 04MIHAKOBOW
ANVIHDbI. AHANOMMYHO U € 3a3emsieHnemM n ¢asHbIMU NPOBOJAMM.

Heobxognmo BKJliounTtb Tymbnep nutaHua (noka HE Haxmmatb KHonky «CtapT»). 3aTem
Heobxoanmo BKJTiounTb aBTOMaTUUECKUIA BbiKloUaTeb nogaun cetv 220/230B Ha Kaxkaom
npubope. MNepebim BK/llouaem aBTOMaTUUYECKUIA BbIKOYATENb, PACNONOXKEHHbIM Ha MATI
KOTOpbIN onpedenéH Kak «fnmas ®a3al», 3atem «Pa3za2» n «Paza3».

BHMMAHWE! Ecnn nocne BKJlioueHMA aBTOMaTMUYeCKOro BbikftlouaTensa Ha npubope
A «Pa3a2» pa3galTca KOPOTKME 3BYKOBbIE CMIHasbl, TO OTK/IlOYaeM BBOAHOM aBTOMaT
380/400B, BblKntouaem npubopbl. [anee, HeobXxoAMMO Ha KIEMMHOW KONOAKe
nomeHAaTb MecTammn ¢asbl «L2» n «L3» Bxopsawen cetn 380/400B, nocne 31oro
noBTOPUTb Npoueaypy BKJTloueHuA - 3ByKOBble CUMHasbl fOMXKHbI UICYE3HYTb. B 3TOM
cnydyae 6yayT NpaBUIbHO paccTaBneHbl BXOAHble ceTeBble $a3bl ANA UX AaNlbHeNLWen
CUHXPOHM3aL K. [Ipyroi BapuaHT - nepectaBuTb Hymepauuio ¢pas B MEHIO, 3 UMEHHO
NMOMEHATb MecTaMu B HacTporKax «Pa3za2» n «®a3a3» y segombix MATI.
MNMocne cornacoBaHnsa BXOAHbIX a3 c Hymepauuen ¢a3z B MAI Heobxoaumo
BblK/TltounTtb BBOgHOM aBTOMaT 380/400B, BKJTtouaete reHepaymnto KHornkon «CtapTt»
ANVIHHO M Noc/iie TOro Kak BCe MHBEPTOPbI BK/KOYAT PeXuM reHepaumm MOXHO
BKNtoYvaTb BBOAHOW aBToMaT 380/400B.

Tak »e gnAa 3Ton cncTembl XenatefibHO CAenaTb «3aHyneHne», eciin cxema NPOMbILLSIEHHON
cetTn noseonfeT (coeAMHeHMEe BXOOHOTO HyNA C COOGCTBEHHOW 3eMNEN Ha obbekTe) —
cm. «[MoapobHana cxema nogknoyeHna MAT».

K npn6opam MAN

Beaywuin ®1  Bepgombin ®2  Bepgombiin ®3

Y

D)

O |‘<E<>
I?.ooq

I~ |

N PE L1| L2 L3
Bxop TpexdasHom Cetn

OYHKUMOHAN TPEXOASHOTO KOMIIEKCA MAT

Bnaropapa cMHXpoHM3aLuMm TPEX NPMOOPOB KOMMEKC MOXET obecrneunBaTtb becnepebonHOCTb paboTbl MO TPEM pa3am, NPr STOM OH AAET BO3MOXKHOCTb

nopgknouaTb TpéxdasHble Harpy3Ku. Kak nucanoch Bbille, Nprbopbl NoaKouyatoTca K ogHomy maccusy AKB, x 3apsag BeféTca 1 perynnpyeTca Bcemu

np|/|6opaM|/| B 3aBNCMMOCTN OT yCTaHOBJ'IEHHOVI EMKOCTU U aIrOPUTMa 3apAaaa.

B cnyuae nponagaHua Hanpa)keHWs Ha ogHom 13 ¢as3, Nprbop, Ha KOTOPOM NPOMaNo BHELHee HanpaXeHre, NepengéT Ha reHepaumio ot AKB, aBa apyrumx
npoJomKkaTt TpaHCAMpoBaTb ceTb. CucTema He NneperaéT NOMHOCTbIO Ha reHepauumto ot AKB gaxe B Tom cnyyae, ecnm nponagér ceTb nNo AByM pasam, T.e.
npubop(bl), Ha KOTOPOM(bIX) COXPaHUTCA ceTb, OyaeT(yT) TPAaHCIMPOBATL 3Ty CETb U NONYTHO 3apAxaTb MaccmB AKB. 3apybexHble aHanorn nepexonaT Ha
reHepauuio ot AKB no Bcem $asam, ecnv nuTaHme Nponano Ha Npubope, KOTopbI onpeaenéH Kak «MMaBHbIy». B Hawem KoMnnekce, gaxe ecnv nuTaHne
nponageT, B TOM uncne n Ha «Begyuwiem» npnbope, Ha ocTaBmnxca npnbopax byaet npodomkeHa TpaHcALMA 1 3apag maccua AKB, ecniv 3To HYXHO, a Ha
reHepaumio nepenayT TONbKO Te NPUOOopPbI, Ha KOTOPbIX MPOMNAAET BHELIHee HanpAXeHre. Takor pexnm paboTbl NO3BOANT MaKCUMaNbHO NPOANTL BPeMsA

paboTbl cucTembl B pexkume reHepauum ot AKB, T.K. 3apag maccrea AKB 6yaeT npoaosniKeH Aaxe ogHUM Nprbopom.




Heobxoanmo oTMeTUTb, UTO 3apAAHbIN TOK, Npu paboTte OT ceTn Bcex Tpex ¢as3, paBHOMepHO pacnpegeneH no ¢aszam MATT, T.e. 1/3 Ha Kaxayt. B cnyuae
OTCYTCTBUA ogHOoM dpa3bl ceTn aBa apyrux MAT (y KOTOpbIX eCTb CETb Ha BXOAe) 3apAxatoT no 1/2 Heobxoammoro ToKa. Ml ecnu octanca Ha cety oguH npubop
OH [laeT NOJIHbIN 3apPAQHbIN TOK.

Mpw 3TOM ecnn ecTb Harpyska Ha ¢pazax MAT, OTKNIOUYEHHDbIX OT CeTU, Ha ocTaBLMxcA ¢pa3ax MATI (Ha KOTOpbIX CETb He Nponasa) 3apAaHbIN TOK fobaBnaeTcs,
4yTOObl CKOMMEHCUPOBATb 3TY HArpy3Ky (HaCKONbKO 3TO BO3MOXHO). Hanpumep, ana AKB emkocTbio 400A.4 x 24B Hy»keH 3apagHbin ToK 40A (T.e. no 13A ot
Kaxgoro MATI), B cnyyae nponagaHua ogHon 13 ¢as3 ceTn, ABe ocTanbHble 6yayT 3apsaxatb no 20A. Ecnn makcmanbHbIN TOK 3apaga y npubopa 75A, 1o
ocTaBwumeca (75-20)*2=110A no3BonAT CKOMNeHcnpoBaTb Harpy3Ky Ao 110A*24B=2,64KBT 1 nuwb 6'onbluan Harpy3ka YMeHbLIUT TOK 3apAaa, a Harpyska
6onee 75A*2*24B=3,6kBT, HauHeT pa3paxaTb AKB, He cMOTpA Ha 3apAag oT aApyrux ¢as.

B nocnegHem cnyuae, korga HanpsxeHne Ha AKB ynaget Huke UmnH, MATT-bl Ha o6ecTtoueHHbIX dpaszax, BblKntouaT reHepauumio, octaBwnNNCA (OCTaBLIeecs)
NpPOoACHKUT(NPOAOIIKAT) 3apAL 1 MO AoCTMXKeHMo HanpaxeHnAa AKB UHom MAT-bl Ha o6ecToueHHbIX pa3ax BO30OOHOBAT reHepaLuio.

Tak»ke CTOUT 3aMeTUTb, YTO NPMOOP Kaxkaon $a3bl MMeEeT OrpaHNYeHne Ha 3apAaHbIV TOK, U NPY BbiCTaBneHUN NonHon eMKocTn AKB, Ha akpaHe KKW moxeT
0oTO6pa3nTCA orpaHuYeHune 3apaga. Ho T.k. maccme AKB eguHbIN, TO NONHbIV 3apAAHbIA TOK CO BCex Tpex ¢pa3 MoxeT obecneuntb HeoOXOAUMbIN TOK 3apAga.
Ina npumepa ectb MaccnB AKB emkocTbio 2100A.4, Heobxoamm Tok 3apaga 210A. MATT 5kBT 24B nmeet orpaHuyeHme 3apaga 138A n KoHeUYHo He obecneunTt
HY>KHbIV 3apAAHBIN TOK, HO B TpexdasHoM coeamnHeHnmn Kaxabln MAT 6ypeT 3apsxatb no 70A. Ecnu ogHa 13 ¢a3 oTKNounTcA, To ABa octaslmxca MAM-a
TakXe obecneuyaT Hy>KHbI 3apAAHbIV TOK 2*100A. U TonbKko, ecnu Ha ogHoM MATT octaHeTca dasa, To 3apag byaet AnnTbcA B NonTopa pasa fosblue (KOHEYHO
B OTCYTCTBMM Harpy3oK no o6ectoyeHHbIM dpaszam).

MNepexopn Ha 3apag onpefensaeTca BegyLwum, 1 TOIbKO B CJlyyae OTCYTCTBUA BXOLHOMO HanpAaXKeHnA Ha HeM, nHuunaTtuea nepepaetca MAM-y Ha cnegytowen
¢daze. AHanornuHo nmeHHo Beaywmit MATT onpegenset Bxo4/Bbixog B KO peXxumbl (€C/v OHU YCTAHOBJEHDI).
PaboToCnoCOOHOCTb CUCTEMbBI COXPAHAETCA U B ClyYae NOSIHOTO NponagaHua ceTn no Bcem Tpém daszam, Torga Bce Tpy Nnprbopa nepengyT Ha reHepaumio.

BHUMAHWE! Mpwn paboTe B TpexdasHoW ceTn OTAENbHO BbIAENAIOTCA Tak Ha3blBaeMble TpexdpasHble Harpy3Ku, B OCHOBHOM 3TO 3/1IeKTPOABUraTeNN.
[nA Taknx Harpy3oK BaXHO, He TONbKO YTOObI da3bl Obinn CO CMeLLeHreMm, HO, 1 YTO6bI HY ofHa da3a He oTKuunach. [And 3awmTbl Takux nprbopos

A BbIMYCKaeTCcA YCTPONCTBO - Pene KoHTpona ¢a3, KoTopoe obecneunTt OTKAYeHMe Bcex TPEx a3 npu nponagaHvum xXoTa Obl OQHOM K3 HUX.
Heobxoanmo cTaBuTb 3Ty 3awmUTy Ha BCe 3-da3Hble HarpysKu, BO n3bexxaHve BbIxofda Harpy3okK 13 cTpos. Takoe MOXKeT CNyYnTCA, Hanpumep, ecnim
cpaboTaeT 3awmTa no ogHom 13 ¢a3 n MAIT 3Ton dhasbl OTKNIOYNT reHepauuio.

Kpome TOro AnA MOLHbIX ABI/IraTEHEI‘/'I mwn ABVIraTeﬂeﬁ c 6onbwmmn MyCKOBbIMV TOKaMun Kpa|7||-|e »KenatesibHO CTaBUTb YCTPOﬁCTBO njiaBHOro nycka.

Tak Kak acMHXpOHHble TpéxdasHble AgBUraTenu TpebyloT oueHb 60bLLON MOLHOCTY NPY 3anycke, a Tak XKe MPOoAOoMKaloT caMu BbipabaTbiBaTb
220 B npu nponagaHun 220 B B ceTu, Bpalladacb NO MHepLUY, - 3anac No MOLHOCTI Y MHBEPTOPOB AO/MKEH 6biTb 60nbwim. Hanpumep, ¢ Takum
ABUraresieM MOLWHOCTBIO 6 KBT, cmoryT pabotartb, Kak MuHumym, 3 wit MAI 6 KBT. A ecnu nocTaBUTb MeXAY HAMW YCTPONCTBO MNJIABHOTO NMYCKa, TO
Pe3KO NoBbICUTCA HAEXKHOCTb, a KpOMe TOro, B 5TOM CJ/ly4ae CMOryT 3anyckaTtb Takon gsurarenb 3 wt MAT 4,5 nnn paxke 3 KBt (3aBucnT OT KayecTBa
ABUrarens: LO/MKHOE I B HEM KONNYEeCTBO BUTKOB, paBHOE JIN KONN4eCTBO BUTKOB U Ap.).

Kpome Toro pna kKoppektHom pa6orbi MAIN ¢ TakumMu ABuUratenamMyn  KenatelbHo cTaBuTb  onuuio"3-Qas,|| /BHewHue
Ycrpoicrea"->"OnTumAcnHxpoH Motop3®”(BKsoueHa No YMONYaHMIO), YTO 0CO6EHHO BaXKHO A1 KOPPEKTHOIO NMepeK/IIoUeHNA C TPaHUIALNN Ha
reHepauvio npy nponoaaHnn cetu 2208. U Tonbko ecnm Bbl yBepeHbl, YTO B BalleM NOAK/IOYEHNN HET aCMHXPOHHbIX ABuUrareneill oco6eHHo
60NbLLO MOLLIHOCTN MOXKHO OTK/TIOYUTb 3TY OMNLMIO.

BHewHe ycTpoincTBa, Takne Kak BMS n MPPT Heobxoaumo noakniouath K Begywemy MATI, oH B CBOO ouepefb nepepaet BCo MHPOpMaLMIO BEAOMbIM

npubopam.
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CUHXPOHHAR (TAPAJTE/IbHAS) PABOTA MAT

OOHO®A3HAA NAPAJIJIEJZIbHAA PABOTA

MATI1 nmeeT BO3MOXHOCTb CMHXPOHU3MPOBATLCA HE TONbKO C ceTbio 220/230B (unu ¢ anekTporeHepaTopom), HO
N napannenbHo ¢ apyrumu nHeeptopamu MAM (no 10 wT. napansienbHo). OTO MOXeT ObiTb Nosie3HO AnA
NOCTENEHHOro HapaLMBaHMA MOLHOCTY U MOBbILWEHMA OTKa30yCTOMUYMBOCTM cucTeMbl. CCTEMA U3 HECKOTbKNX
napannenbHbix MAIT moxeT OblITb NOCTPOeHa M3 NPUOOPOB OAMHAKOBOW MOLHOCTU. Kpome Toro, MoKHO
HapacTUTb MOLYHOCTb 1y TpexdasHbIX CUCTEM.

AnAa ncnonb3oBaHNA CUCTEMbI HEO6GXOAMMO coeANHUTb NPU6GOPbI C NOMOLLbI0 Kabenen CMHXpOHU3aLUn
(npnobpeTaioTca oTAENbHO), NoAakKnlvYeHNe npousBoauTca uyepe3s pasbembl CUHXPOHU3BALIUA Ha
3afHell naHenn npn6opa o6o3HaueHHble X1-X24, Y1-Y2,

Jlorvika coeguHeHun cnegytowas:

BE,ElyLI.lI/II7I(Fn§BHb||7|)—>1—|7| BEJOMbI(MapannenbHbin): Y1->X1;
1-n BEQOMbIN->2-n n nocnegytowme BEJOMBIE: X2 ->X1.

Heob6xofmmo BbICTaBUTb B MeHI0 BefyLiero npubopa - “MasHbiin” ("3-Mas, || /BHewHune Ycrponcrea™)-> "3-0a3
/MapannenbHbiii:’) n KOJMYECTBO BEAOMbBIX ("3-@as,|| /BHewHue YcrpomcrBa" > "Kon-Bo/Appec
MapannenbH.:"). Y Bcex BeAOMbIX yKa3aTb, 4To oHu MNapannenbHbie ("3-Mas,|| /BHewHue YcTporicTBa" -> "3-0a3
/MapannenbHbliA:"), N yKa3aTb agpec Kaxgoro napannenbHoro ¢ 1 go N ("3-®as,|| /BHewHmne YcrpoiicrBa" >
"Kon-so/Apgpec MNapannenbH.:")

[lanee moxHo 3anapannenutb Bbixogbl MAI 220/230B 1 Takxe 3anapannenutb Bxoapl cetn 220/230B Bcex nprbopos
(cobntopan dasy 1 Honb).

BHVMAHWME! !l ina KayecTBeHHOro cornacoBaHnA Bcex napamnenbHbix MAI pekomeHgyem, no aHanorum ¢
Tpex¢asHbIM cOeqUHEHVIeM, OCYLLLIeCTBUTDb Yepes KIeMMHYI0 KOpo6Ky. Mpu 3Tom Bce npoBoAa OT KNeMMHOoN
Kopo6ku K MAI pomKkHbI 6bITb OAMHAKOBOW AJINHHDI U (KaXKAbIA BUA NPoBoAa) AT U3 OfHOWM Touku. He
AonycTnmo, 4YTo6bl, Hanpumep, HyneBon nposop wen ot ogHoro MAN K cnegyrowemy. Heo6xogumo, 4To6bI
BCe TPW HyNeBbIX NPOBOAA WM U3 KIeMMHOI KOPo6Kun Ha Kakabiii MAT otaenbHO 1 O4MHaKOBOW A/IVHDI.
AHanorn4Ho u c 3asemsieHmem n ¢pasHbiM BXOAHbIM N BbIXOAHbIM NPOBOAOM.

BEAYLUWI | ®A3A 1

CUHXPOHM3ALMA MATIT N1
x1_x2 Y1_Y2 Kon-Bo/Agpec

E n .
D L__| D Nigannean

MAPAJUIESIbHbIA

QUHXPOHU3ALIVIA MATIT N2
x1_x2 Y1_Y2 Kon-sBo/Appec

D L—_I D D H:?annenbn.

MAPAJUIE/IbHbIA

CUHXPOHUBALIMA MAT Ne3
x1_x2 Y1 _Y¥2  Kon-so/Appec

I_I:I_L_J I:l D H:lzaannenbu.

MAPAJUIESIbHbIA

QHXPOHU3ALIVA MATT N°4
x1 x2 Y1 v2 Kon-sBo/Appec

I:' l_—_l I:' I:' Hzgannenbu‘

MAPAJUIE/IbHbIA

CUHXPOHUBALMA  MATT N5
x1_x2 Y1_Y2  Kon-Bo/Appec

Dl___' |:| |:| H:zaﬂﬂenbﬂ.

MAPAJUIESIbHbIA

CQUHXPOHU3ALVA MATT N°6
x1_x2 Y1_y2 Kon-so/Appec

I:' l_—_l I:' I:' H:[S)annenbu‘

MAT npu cuHxpoHHoU 00HogasHol pabome

PucyHok 8. Cxema coeduHeHuUA

MAPAJUIE/IbHbIA

CUHXPOHUBALMA  MAT Ne7
x1_x2 Y1_Y2  Kon-Bo/Appec

Dl___' |:| |:| H:Igaﬂﬂenbﬂ.

MAPAJEJIbHbIN

CQUHXPOHUBALVA MATT Ne8
x1_x2 Y1_y2 Kon-so/Appec

I:' l_—_l I:' I:' Hil;annenbu‘

MAPAJUIESIbHbIA

CMHXPOHU3ALWA MATIT Ne9
x1_x2 Y1_v2 Kon-so/Appec

Dl___l D I:l H:'S)a’mellbﬂ‘

MAPAJEJIbHbIN

CVHXPOHU3ALMA MAINe10
x1_x2 Y1 Y2 Kon-so/Appec

I:' D I:' I:' Eigannenbu.




Bce npmnbopbl nogkntovatotca k ogHomy maccusy AKB. Bxoapbl nepemeHHoro Toka 220/230B Bcex MATIoB B cicTeMe AOMKHbI ObiTb MOAKMOUEHBI K OAHOMY NCTOYHUKY
BXOAHOro HanpsxeHuA (Takxke ¢ cobnogeHnem dasbl 1 HynA). Ha pucyHke 8 npenctaBneHa cxema nogknoueHnsa MAI npu napannenbHOM MOAKMOYEHMN B
onHodasHo ceTu.

lpumeyaHue:

IMpu 803moxHOU HeucnpagHocmu 1to6o20 BEJOMOIO MAT, 8ca cucmema ¢ 60160l 8epoAMHOCMbI0 COXpaHum pabomocnocobHOCMb, M.K. ynpassieHue npoxooum
uepe3s 8e0oMble Ha anndpamHOM YpPOBHe.

Cnabeim 38eHoMm Agnaemca mosnbko MAI HacmpoeHHbit Kak BELYLLN, komopelti u 3a0aem ynpasneHue.

Ho daxe u 8 ciyuae HeucnpasHocmu BEJYLLETO cucmema moxem ocmameca pabomocnocobHoU, ec/iu e20 Npoyeccop He 8bitidem U3 Cmpos U HA cU/1080U 4acmu He
803HUKHem cumyauuu nepezpy3ku usnu K3.

TPEX®A3HAA NMAPAJINEJIbHAA PABOTA
MoaknoueHne n onucanmne TpexdasHoil cuctembl cM. pasgen TPEXOA3HbIA KOMIMJIEKC MATI.

Ecnn Heo6xoaMMOo HapacTUTb MOLHOCTb TpexdasHOW CeTU, TO HYXKHO COeANHUTL NPUOBOPbI B COOTBETCTBUM CO CXEMOW Ha PUCYHKe 9, B KauecTse nprmepa
npusegeHa cxema 13 9 npubopos (3 npubopa Ha da3y). Ecnn Heobxoammo Hapactutb Ao 30 npubopos, To AobasnaiTca BEAOMbIE Ha Kaxaon ¢ase no
aHanornm ¢ pucyHkom 8.

Janee Heobxoanmo npaBuibHO BbicTaBuTb ¢asbl y [TTABHbIX npnbopos (Ha pvcyHKe OHM BepxHMe COeAMHEHHble KPacHbIM LIBETOM) B COOTBETCTBUN C
onucaHnem B pasgene TPEXOA3HbIA KOMMEKC MATI. BbICTaBUTb y HIX B MEHIO KOIMYECTBO [apannesbHblx, y BCEX MapanefibHbiX yKasaTb, UTO OHY
“MNMapannenbHblin’, a Tak»Ke BbICTaBUTb COOTBETCTBYIOLMI afpec Kak YKa3aHO Ha PUCYHKe.

BEAYLUNA | DA3A 1 ®OA3A 2 OA3A 3
CUHXPOHM3ALINA CI/IHXPOHI/I3ALJ,VIH CI/IHXPOHI/I3ALll/lﬂ
MATTNe1 MAT N2 MATT Ne3
MPPT / x1_x2 ¥1 Y2 Kon-Bo/Appec x1_x2 ¥i Kon-Bo/Appec x1_x2 Vi Kon-Bo/Appec
( I:I MapannenbH. D MapannenbH. D I:I MapannenbH.
N=2 N=2 N=2
BMS

NAPAJUIENbHbIN

NAPAJIJIEJIbHbIN

NMAPAJIJIEJIbHbIN

CVIHXPOHVBALlI/IFI
X1 x2 Y1

LI I

MATT Ne4
Kon-so/Appec
MapannenbH.
N=1

q I/IHXPOHI/I3ALlVIﬂ
X1 x2 Y1

(LI

MAI Ne5
Kon-so/Appec
MapannenbH.
N=1

C I/IHXPOHI/I3ALll/IFI
X1 x2 Y1

(L]

MATI N6
Kon-so/Appec
MapannenbH.
N=1

NAPAJUIENbHbIN

NAPAJIJIENIbHbIN

NMAPAJIJIEJIbHBIN

CMHXPOHM3ALINA
x1 x2 Y1 Y2

NN

MAT Ne7
Kon-so/Appec
MapannenbH.
N=2

(CVMHXPOHWM3ALINA
x1 x2 Y1 Y2

NN

MATT N8
Kon-so/Appec
MapannenbH.
N=2

CMHXPOHM3ALINA
x1 x2 Y1 Y2

DL

MATT N29
Kon-so/Appec
MapannenbH.
N=2

PucyHok 9. Cxema cuHxpoHu3ayuu
8 mpexghasHoli cemu, npumep Ha 9 npubopos
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PekomeHpayeTca cHavana BbictaBuTb Y [TIABHbIX npo6opoB npaBunbHoe yepefoBaHusa ¢as (OTCyTCTBME OLWMOOK U 3BYKOBbIX CUFHANOB NpU NoAaye Ha BXos
TpexdasHOro HanpsaxeHWaA), a 3aTem nogknoyatb K BEAYLLWM uenoukn BEAOMbIX. Bce paboTbl Npon3BoaMTb B COOTBETCTBUM Pa3fefioM TpexdpasHbii

kKomnnekc MAIT 1 npu oTKNOYEHHOW Harpy3ke. Bce npubopbl nogkntoyatoTca K ogHoMy maccuy AKB.

BHVIMAHWE! Bce maHunynaumm ¢ BXOAHbIMW 1 BbIXOA4HbIMU HanpsaxkeHuAMu 220/230B gonxHbl nponssoantbea npu BblKntoueHHbix MATax

/I\ A 1 Npu OTCYTCTBUM BXoAHOM ceTn 220/230B, 1.e. BCE AJOJTIXKHO bblTb OBECTOYEHO!
o

TpexdasHoW 1 NapannenbHOn cUCTeM.

B MAT Ha 3apgHeln naHenn, CM. pPUCYHOK 2, eCTb pa3beMbl Noj ynpasneHnem 3-x Pene. 9Tn pasbembl JOCTYMNHbI, €Cln
OTKPYTUTb YeTbipe BMHTA N CHATb MaHeNlb C Pe3VHOBOW MaHXeToW (onA BbiBOAA NMOAK/IOYEHHbIX NMPOBOAOB) NoA
Hagnucbio “CUHXPOHU3ALUMA". BHyTpu Bbl yBUAWTE TPU BUHTOBbIX KNIEMMHMKa MO TPU KOHTaKTa A4ia NogknioveHus
NPOBOAOB Harpy3ku (M1 ynpaBneHna 3anyckom reHepaTopa). 7O Tak Ha3blBaeMble «CYXMe» KOHTAKTbl, OHU HUKAKUM
06pa3om He NOAKIYEHbI HU K YeMy BHYTpUY nprubopa. PAgom Ha Kopnyce yka3aHa pacwmndpoBKa 3TUX HOMEPOB, a
NMEHHO:

“KoHT 1/061." - Homep 1 - 3TO 06LWWKMIn KOHTAKT, COOTBETCTBEHHO Pene 1(2,3).

“KoHT 2/3amK.” - Homep 2 — 3T0 HOpManbHO 3aMKHYTbI KOHTaKT Pene, cootBeTcTBeHHO Pene 1(2,3).

“KoHT 3/Pa3om.” - Homep 3 — 3TO HOpMasnbHO Pa3OMKHYTbI KOHTAKT, COOTBETCTBEHHO Pene 1(2,3).

Korpa Pene BblKntoueHo, TO y Hero 3aMmkHyTbl KOHTaKTbl “KOHT 1/06w.” n “KoHT 2/3amK!, ecnu xe Pene BKJTiouaetca, To
3aMbIKaloTCs KOHTaKTbl “KoHT 1/06w,.” n “KoHT 3/Pa3zom.”.

B meHio “OononHut. PEJIE", nogmeHio "Pene X”, roe X- Homep Pene 1, 2 unu 3, Kaxxgoe Pene moxeT 6bITb
3anporpamMmMmMpoBaHoO Ha noboe 13 cnepylowmx ycnoBun cpabaTbiBaHWA (y HEKOTOPbIX YCNOBUWA ele eCcTb U
[AONOJTHUTENbHbIE NapamMeTpbl):

“BbIK"” — Pene He 3a0encTBOBaHO.

“INMyck TonnuseH. leHepaTopa” — Pene HaCTPOEHO Ha NYCK TOMIMBHIO reHepaTopa. *
[ononHuTenbHble yCNoBUA:

3aodepxka Cmapma

3aodepxka Bkn/Bblkn

NHeepcus Pene

HekoTopble reHepaTopbl MMEIOT BbIBOAbI 415 noaknoveHnA 6noka ABP (ABTomatnyeckoro Beoga Pe3epBa, nnu 6nok
aBTO3anycka). B atom cnyuae ynpasneHuem ctaptom ABP MOXKHO ynpaBnAaTb ¢ nomoLbto gon. Pene.

[na 3Toro pgon. pene Hy)XHO 3anporpaMMMpoBaTb Ha MYCK TOMJMBHONO reHepaTopa, OYEBUAHO, TOMUBHbIN
reHepaTop AO/MKeH OblTb OCHALLLEH CMCTEMON aBTOMATUYeCKOro nycka (ABP).
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MoaknioueHne AOMKHO OCyLlecTB/IATbCA Yepe3 KNeMMHYIo KOpOGKy C peKkomMmeHaaunAmMmmn gaHHbIMU B pa3genax nogKknvyeHnA

RETCHE

* Bblkn
[Myck TonnueH. [eHepaTopa|
Mo Hanpsaxenuio AKB
Mo TemnepaTtype

Penet:

! Mo BpemeHu i

Mo CobbiTuio Cetu 2208
TanmepOTPene-1(3acnoHka)
TanmepOTPene+1(Ctaptep)
BHewHee YnpaBneHue

*Mo CobbiTuro BMS

‘ MU36. MowHoctu MPPT

Mo BHewHemy LLhd)pi‘onny
| No MowHocTn Beixopa |

fononHuTensHble Pere
Pene1: [[ly Tl ‘
3apepxka Crapta
3apepxka Brn/Bblkn:
NHBepcua Pene

Pene2:

Bkn (1 nopor):
Bblkn (2 nopor): 0
FrucTepesnc 0,5v

| 4

flononHuTenbHble Pene

Pene3 Mo Temnepatype]
Bkn (1 nopor): +000°
Bblkn (2 nopor): +100°
[ncTepeanc:
faTtyuk TemnepaTypbl:



lNMpumeyaHue. E. Ecnn pene 3anporpammmpoBaHO Ha NyCK TOMAMBHOIO reHepaTtopa u Korga Hanps»keHne AKb ctaHoButca Huxe "CeTb 2208 /TonnusH.
leHepaTop" ->"“Uak6 Tonnus.lfeHep.CTtapT” (1 HeT ceTn 2208 Ha Bxoge |), TO nonepemMeHHO BbiBOAATCA ABa HanpsxkeHna AKB. Co cTpenkol BHU3 — TeKyLee
HanpsxeHue AKB ¢ npocagkon noa TekyLyo Harpy3Ky u ¢ ‘A’ - HanpsxkeHne AKb KoTopoe 6yfeT, ecniv CHATb Harpysky (T.e. HanNpPAMXeHMe Ha XONTOCTOM Xogay).
BbikntoueHme reHepaunn 6yget NponcxoamTb MMeHHo no HanpsxkeHuto AKB no XX T.e. 6e3 ctpenku. Torga yepes Bpemsa “3agepxka CrapTa ” npousonget
BKJTioueHune Pene. Takxe MOXXKHO OpraHn3oBaTb CTapT TONIMBHOrO reHepatopa no "Cerb 2208 /TonnueH. leHepaTop" ->“SOC Tonnus.lfeHep.CtapT:” ecnun
NCNoNb3ylTCA MoayNbHble nuTneBble AKb 0 opraHnsoBaHa €BA3b C HUMK Yepe3 nopT RS485 cm. Huxe.

Mpwn aTOM:

a) Bblknouaem gon. pene 3anycka TONAMBHOIO reHepaTopa B C/lyyae 3aBepLueHuns 3apaga v nepexopa co |l Bxoga cetu Ha | Bxog cetu (B cnyyae noABneHms
Ha | Bxoge ceTn HanpsaeHuA 220B). Takxe AoM. penie OTKNoYaeTcAa ecniv Obin NPUHYAUTENbHbIN 3aNyCcK KHOMKOW “3apaa” ecnn B Te4eHUN 5 MUHYT ceTb 2208
He noABwunacb Ha xoge |l nnum ll.

6) Mpw BO3HMKHOBEHMYX yCioBMA a) BHavyane MATT oTKnouaeT ceTb OT reHepaTopa 1 TONbKO MOC/e BbIXOAa B reHepaunio Yepes 3aepKKy OTK/IIoYaeT gon.
pene 3anycka TOMMBHOIO reHepaTopa. TeM cambiM BbIMJIECKM HAaNPAXeHNA NP OCTaHOBKe reHepaTopa (ecnu nocnegHuin nogkntoyeH kK MAIT 6e3 AVR) He
noBANALOT Ha paboTy MATI

¢) MNocne nepson 3agepkn (“3apepxka Crapta”) BKNuaeTcA pene AnA 3anycka TOMIMBHOIO reHepatopa U HauMHaeTcA OTCYeT BpemeHU “3apepkka
Bkn/Bblkn” n no ee okoHuyaHnn MAIT pa3peluaeT onpoc Bxoaa cetn 2208 AnA NepeKktiovyeHna Ha TOMIMBHbIN reHepaTop. PakTnyeckn 3Ta 3ageprkka aaet
nporpeTbca TONJIMBHOMY reHepaTopy Ha XO/I0OCTOM XOAY.

Mo okoHuaHuK 3apaga (nnn ycnosua a)) MATT oTkntovaeT Bxog cetn 2208, NepexoanT Ha reHepaumrio 1 HauMHaeT HOBbIM oTcueT “3agepxka Bkn/Bblkn” Mo
OKOHYaHuK 3agepxkn MAIT oTknouaeT gon. pene 3anycka TOMIMBHOrO reHepatopa. PakTnueckn 3Ta 3aepKa AaeT BO3MOKHOCTb OCTbITb TOMAMBHOMY
reHepaTopy Ha X0nocCTbix obopoTax.

BbiBOA OTCUeTa 3agep ek MOXHO NOCMOTPETb Ha dKpaHe PKKI.

MakcrmanbHoe 3HaueHne HanpsaxeHns “Uakb Tonnue.feHep.CTapT” orpaHnyeHo HanpsxeHuem "Uakb Ctapt 3apag"-0,2/0,4/0,88. T.e. ecnu gnAa TeCTUPOBAHUA
CUCTEMbI HEOOXOANMO NOAHATb HanpAXKeHNe CTapTa Au3eNib-reHepaTopa TO eC/Iv 3TO HaNpPAXKeHWe NpPeBbILAEeT HanpAXeHe cTapTa 3apAaaa To HeoOXoaMMO
TaKXXe NOAHATb M HaNPAXKEeHWe CTapTa 3apAja.

MpumeyaHue. Ecnv pene 3anporpamMmMmmpoBaHO Ha NYCK TOMIMBHOIO reHepaTopa 1 koraa HanpsxkeHne AKB ctaHosutca Huxe “Uak6 Tonnus.feHep.CTtapT”,
TO NonepeMeHHO BblBOAATCA ABa HanpsaKeHuA AKB. Co cTpenkom BHU3 — TekyLlee HanpsaxeHne AKB ¢ npocagKkom nop TeKyLLY Harpy3Ky 1 ‘A’ - HanpsaXkeHne

AKB KoTopoe 6yfeT, ecnn CHATb Harpysky (T.e. HaNpAXeHne Ha XONOCTOM Xofy). BbiknioueHune reHepauny 6yaeT NPONCXOANTb MMEHHO No HanpskeHuto AKD
no XX 1.e. 6e3 cTpenKku.

Bo Bpemsa pa6otbl, npu HanpsxeHun HmkKe Uak6 Tonnus.leHep.CTapT, nonepemeHHO oToGpakaeTca TeKyuee HanpskeHune AKB n
A Hanps»xeHne AKB co 3Haukom ‘A’ KOToOpoe OpMeHTPOBOYHO YKa3biBaeT HanpskeHne AKbB 6e3 Harpysku. UmeHHo ecnm HanpsxkeHune AKB
6e3 Harpy3kn meHbuwe Uak6 Tonnaue.leHep.CTapT n HauMHaeTCA OTCHET BpeMeHU MOJIHOTro paspsaja.

Cam 6nok ABP BKnouaeT reHepaTop, AaeT eMy NPOrpeTbCa 1 Nocsie 3TOro noAkoYaeT HanpsxeHne 220B oT reHepaTopa HENOCPEACTBEHHO Ha BbIXOA.
Take Tam eCTb BXoA v ANnAa npombiwneHHon cetn 220B. Ecnum B ceTn noasnaetca 220B, To ABP nepekntoyaeT CBOM BbIXOA HA Hee 1 MYLNT reHepaTop.
YnpaBnATb TaKUMK reHepaTopamm MOXHO OfHMM JOn. pene.

Takue reHepaTopbl MOXHO Nprnobpectn n 6e3 61oka ABP, uTo gelesne (a MHOr4a OHM Tak MOCTaBNAIOTCA), U B STOM CJlydae MOXXHO TaKoW reHepaTop
nogkntountb K MATM TITANATOR uepe3 ero Tpu gon. pene. MNpu 3Tom, Heobxoanmo BblbpaTtb B MeHto MAIT dyHKuuio “ABP (Pene1,2,3)”. B aTom cnyyae Bce Tpu
pene aBToMaTnyeckn HacTpoATca nog ABP HO HeKOTopble NapameTpbl STUX pesie MOXKHO NMOMEHATD.

[na ynpaBneHna reHepaTopoM, fOCTAaTOUYHO Tpex curHanos: “lNyckosoe Pene’, “Katywka 3axuranua (Craptep)” n “Bo3gywHas 3acnoHKa”

Mocne Bbibopa “ABP (Pene1,2,3)" Bce Tpu fon. pene NporpaMmMmpyloTca Ha paboTy ¢ TakMMu reHepaTopamMu. [Nepeoe nporpammmpyeTca Kak “Myck TonnmeH.
leHepaTopa”v BbINOMHAT GYHKLMIO 3aMyCKa Kak ONMUCaHO BbILLE, Ba OCTaJIbHbIX NporpaMmmMupyoTca Kak “TanmepOTPene-1(3acnoHka)” n “TaimepOTPene

+1(CrapTep)” (CM. HMXKe) 1 OCYLLEeCTBAAIOT NOAKIOYEHME 3aC/IOHKN 1 CTapTepa C HeOOXOANMbIMY 3aAePXKKaMU.
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3T pene B onpeneneHHo NocefoBaTeNIlbHOCTU MO BPEMEHU NOAKIOYAOT KOHTaKTbl pa3bema ABP. BpeMmeHa NoAKNoYeHNA MOTyT OT/INYATCS, B
3aBMCYMOCTM OT TeMMepaTypbl OKpY»KatoLlein cpeabl. ns 3Toro, npu Bbibope ¢pyHKummn ABP, Heobxoanmo BblibpaTb Bpems roaa.

Kpome Toro MAI obecneuriBaeT Bce HeobXxoaMmble BpemMeHa 15 NPOorpesa ABUraTeNs, a TakxKe NpaBuibHO nepeknodaet |l Bxod, K KoTopomy
NOAKIIOYAETCA BbIXOZ TOMIMIBHOIO reHepaTopa 1 NPoMblLLieHHYo ceTb 220B, noakntoueHHyio Ha | Bxog MATT (NprioputeTHbiit). Mpu 3TOM TONANBHbI
reHepaTop MyLUUTCA HEe CPa3y, YTO HEOOXOAMMO ANA NCKIIUYEHMNS BO3MOXHbIX BbIOPOCOB HanpseHusA Ha Bxoge MAIT npu ocTaHOBKe reHepaTopa, a Takxe

anAa obecneyeHns OCTbiBaHUSA OBuraTtenA Ha XonocCTtom xogy.

“NMo Hanpsx. AKB” - Pene BKJ/liouaetca no ycnosuto HanpsaxkeHna Ha AKB.

“No TemnepaTtAKB” - Pene BKJliouaetca no temnepatype AKB.

“No BpemeHn” — Pene BKJTtouaetca no BpemeHn.

[na sTux Tpex NyHKTOB AOMOJIHUTENIbHbIE YCIIOBUSA:

Bkn (1 nopoz)

Bblkn (2 nopoz)

fucmupesuc (no HanpsaxeHuto, no memnepamype) / Vineepcus pene(no epemeHu )

Jamyuk memnepamypei — (Mo TeMnepaType) MOXKHO BbIGpaThb MO KaKoMy AaTunky Temnepatypbl AKB,

TOpa UK TPaH3MUCTOPOB OyAeT cpabaTbiBaTb TEKYLLEE pese.

[na“BpemeHN” - 3HaUeHMe NOPOroB B Yacax N MUHYTax (C TOYHOCTbIO A0 10 MUH). Yepes CyTKM UMK NOBTOPUTCA.

“To Co6biTuio CeTn 2208”"
JononHuTtenbHble ycnosusa:
Cobbimue -
lMponana Cemo — Pene BKJltouaeTcA nocne Toro Kak nponana ceTb Ha BXOAE.
TpaHcnayuaCemu — Pene BKJ/liouaeTca, Kak TONbKO HAYHETCA TPAHCNALMUA CETU, B TOM YNCTIE U PEXKIM
3apAaga. Heobxogmmo nmeTb B BUAY, UTO Ha BXxoAe, ceTb 220/230B moKeT NprcyTCTBOBATb, HO PeXMMa
TpaHCcnAUMK He ByaeT (HanprmMep, ceTb Bbila 3a napameTpbl unv MAT HaxoauTCA B pexnme
NPVHYAUTENbHOW reHepaLuun).
B Pexxume3apada — Pene BKJTiouaeTcs, kak Tonbko MAT Hauan 3apsaatb AKB.

“Hem 220B Ha sbixo0e” - Pene BKJliouaeTcs, Kak TOSIbKO Ha BbIxoge nponageT HanpsaxeHne 220B no nobon
npuynHe. Yoo6HO AnA MHAMKaLUN aBapUIiHbIX PEXKUMOB T.K. Yallle BCero OTKIoUYEeHMe BbIXO4a NPONCXoanT

no neperpysKam.
WHeepcus pese - VHBEPTUPYET BbIXOZ, pene.

[ononHutenbHble Pene

Pene1: (Mo BpoemeHu
Bkn (1 nopor): 00:00
Bblkn (2 nopor): 00:00
WuBepcus Pene:

Pene2: Mo CobbiTuio Cetit 2208

Mponana CeTtb

(Mpamow
BxT unu Bx2]

CobbiTHe:
WuBepcus Pene:
v Bxop cetu:

1;1a,,1'~m|( TemnepaTtypbl:
AKB

Top
TpaHs.

CobbiTune:

* Mponana CeTb
TpaHcnayua Cetu
B Pexume 3apsapa

| Het220HaBwixope

Bxoa cetu:
[ Bx1
l Bx2

Bx1 nnu Bx2

Bxo0 cemu - [AnA 3Tux GyHKLUMIA eCTb BO3MOXXHOCTb BbICTaBUTb HOMEpP CETM Ha KOTopbI byaeT pearnpoBaTtb pene. JIn6o He3aBUCUMO, Ha KaKoW BXO[ CeTu
npuLLIo HanpsaXxeHne NMbo peakuua OyaeT Npy N3MEeHeHWM HanNpPAXeHUA CETY TOIbKO Ha NEPBOM WM TONTbKO HAa BTOPOM BXofe.

“TanmepOTPene-1(3acnoHka)”
“TanmepOT1Pene+1(Craprep)” -
HononHuTenbHble ycnoBus:
3adepxxka Bkn

3adepxxka Bblkn

WHeepcus Pene
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< Erwtegten *x +

3TV NYHKTbI 3anNycKaloT TaiMep TeKyLlero pene nocne cpabaTbiBaHNA Npeablgylyero M-
pene (-1) wan cnepytowero 3a HUM pene (+1) (O4epefHOCTb pene 3aUMKIEHA: g wwwen swns womman: @ - e - (TR
1->2->3->1, T.e. Hanpumep, anAa 3 pene cnepytowmm byaet 1 pene). Tamepa moryT HacTpoiiKu E-mail

MCMNONb30BaTbCA CAMOCTOATENIbHO HO BBeAeHbI Obinv AnA paboTbl NyHKTa MeHto “ABP”. b smd e o e pnnen
T.e. npn Bbibope "ABP (Pene1l,2,3):" (Bblkn, Jleto, 3uma.) 1pene HacTpamBaeTcA Ha e P e
“NMyck TonnueH. FleHepaTopa”, 2 pene Ha “TanmepOTPene-1(3acnoHka)” n 3 pene s

Ha “TanmepOTPene+1(Craptep)”. S e 0T

CMbICcn 3TUX TalMepoB B TOM, YTO OHW MPMBA3aHbl K APYrM pesne, 4To no3sonseT DR e e o

CTPOUTb Lienouky cpabaTtbiBaHuiA. T.e. ecniv nepBoe pesnie cpaboTano no Kakomy nméo p— S—

YCJIOBUIO, @ BTOPOE BbICTaBNEHO KaK “TaiimepOTPene-1" To oHO cpaboTaeT cpasy 3a

nepBbIM Yepes 3adepxka Bk u sbiktoyumcs yepes 3adepxka Bblks. [ cosen | omosn eracs s |

“BHewHee ynpaBneHmne” - Pene BKJlioyaetca no KomaHge, nepefaHHOM 4epes Coopanzar s PucyHok 10. JucmaHyuoHHoe ynpaesnieHue Perne
Web-nHTepdeiic Ha 3aknagke ynpasneHua MAT unm ¢ nomolybto cneumanbHoro M0,
cMm. puc.10.

“To co6biTuio BMS” - BKNtouaeT pene no paspagy u/unu nepesapagy no BMS.
JononHutenbHble YCNIOBUA: MNepe3apnap
Cobbimue - MonHPaap | epeaap
MonHebll Paspad — Pene BKJTiouaeTcAa no pa3pagy kakon nnbo avenkn BMS.
Mepe3apsd — Pene BKJTiouaetca nocne no nepesapagy kakow nmbo aueriku BMS.
IMonHPa3p|llepesap - Pene BKJltouaetca nnbo no paspagy nmbo no nepesapsagy Kakon nnbo aveikm BMS.
NHBepcua Pene

“N36bITOK MowHOocT MPPT” — BKntouaeT pene ecin ectb U36bIToK oT MPPT Mukpoapt (K3C)
JononHuTenbHble yCnoBuA:

3adepxka Bkn

3adepxka Bblkn

WHeepcus Pene

OuepedHocmeb u3bbimka

Ecnun MPPT moxkeT gaTb TOK NepeKpbIBaOLWNA TEKYLLYO Harpy3Ky 1 3apag AKD To ¢ nomollbio pene MOXHO NOAKIOUUTb JOMNOSIHUTENbHYIO HAarpy3Ky (Hanpumep TeHbl ana
HarpeBaHuA BOAbl). B 3Tom cnyuyae gon. pene BKkauntca yepes “3agepxka Bkn', ecnu Tok ot MPPT cHu3nTcA To yepes “3apeprkka Bblkn” pene otkntountca. OuepenHoCTb
136bITKa 3afaeT NOC/IeAOBATENIbHOCTb BKITIOUEHWA pesie No 13bbIiTKy. T.e. ecniv y nepBoro gon. pese “OuepenHocTb M30bITKa =1 TO OHO NepPBOE BKIIOUYMTCA MO 1U306bITKY, ecnn
ApYyroe Aor. pefie ToXKe HaCTPOEHO Ha N30ObITOK 1 nmeeT “OuepeHOCTb 36bITKA" =2 To ecnn MPPT MoXeT faTb TOK NepeKpbIBalOLWMIA TEKYLLYIO Harpy3Ky BMeCTe C Harpy3Kowm
MepBOro pesne TO aHaNorMYHO MEPBOMY peJie OHO BKIIOUMTCA Yepes “3ageprkka Bkn” BbiknioueHve BCe pene HaCTPOEeHbIX Ha 136bIToK byaeT uepes “3agepxka Bblkn” B
obpaTHOM nopsiake.

“NU36bITOK MoLHOCTN CeTeBUK” - BKITIOYUAET pesie ecin ecTb U3bbIToK oT “CeTeBrKa"” — aHanornyHo “U36bitok mowHoct MPPT”,

“Tlo BHewHemy undpoBomy Bxoay” — yrnpasnaeT BK/OUEHEM pesie Npu cpabaTbiBaHMM BHELWHUX L pPOBbIX BXOAO0B OT Aorn. nnaTbl ExtBut.
JononHuTenbHble yCNOBUA:

Bxoo

Wneepcus Pene

Ecnv nopknioyeHa pon. nnata ExtBut (cm. pasgen “AOrM. NMNATbI PACLUMPEHNA"), To undpoBbie BXxoAbl 3TON NiaThl MOXHO HAaCTPOUTb 4Yepes MeHio "3-@a3,|| /BHewHune
Ycrpoicrtea"->"[lon. Lindposon Bx1(2):"->"Oon Pene” Ha TpaHcnAuuio Ha gon. pene. T.e. 3TMMK BXOAaMU MOXHO YMNpaBfATb BKJOUYeHMeM gon. pene. MapameTtp “Bxon”
HacTpavBaeT AOr. pefie Ha COOTBETCTBYIOLWNIA LMPOBOI BXOA,.
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“INMo MowHocTu Bbixoga” — pene cpabaTtbiBaeT NPy NPEBbIWEHNM MOLWHOCTU BbIXOAa.
[ononHuTenbHble yCNoBUA:

lopoe Bkn

3adepxka Bkn/Bblkn

Tucmupe3suc

KaK To/IbKO MOLLHOCTb BO BbIXOA4Y (MOLHOCTb Harpysku) npesbiwaeT “Mopor Bkn” yepes “3apgepxka Bkn/Bblkn” BknoyaeTca gon. pene, Kak TOJIbKO MOLHOCTb CHU3UTCA Ha

“Mopor Bkn"-* Tnctupesnc” pene uepes “3apgepxka Bkn/Bblkn” BbikntoyaeTcA.

Bce Tpu pene paccumMtaHbl Ha MaKCUMasbHbIA TOK 16A nepeMeHHOro HanpsaxeHua 220B (unmn noctoaHHoro HanpsxkeHua po!ll 30B), T.e. Harpy3Ky K HUM MOXHO MOAKIIYaTb

[0 16A*220B ~ 3kBT. Mpn makcumanbHOW Harpy3ke ceyeHve NPoBOAA AOMKHO ObITb He MeHee 1,5MM2.

Ecnn Heobxoanmo BKJliouaTb Harpysky, Mpwv BbIMONHEHWUN OLHOMO W3 YC/IOBUIA, TO HEOOXOAMMO MOAKMIYNTD Harpy3Ky yepes KoHTakTbl “KoHT 1/06w.” n “KoHT 3/Pa3om.”. B
cylyyae ecnm Harpysky Hapo BblKntouatb, npuv BbINOAHEHUM OQHOTO M3 YCNOBUIA, TO HEOOXOAMMO MOAKIIOUNTL Harpy3Ky yepe3 KOHTaKTbl “KoHT 1/06w.” n “KoHT 2/3amK."
Mocne BbIGOpa ycnoBumsA, HEOOXOANMO HAaCTPOUTb AOMONHUTENbHbIE MapPAMETPbI 3TUX YCI0BUI (3aBMCUT OT Bbibopa nyHKTa “Pene X”):

Kak npaBuno, Hanpumep, Ana rTemnepatypbl, He06XoAMMO NepeKaloyYaTb pene No ogHomy nopory. B
3TOM C/lyyae ApYrow nopor MOXXHO NOCTaBUTb B KpallHee MVHMMaNbHOE U KpaillHee MaKCMManbHoe
3HauyeHune. TakKe Haflo y4UTbIBaTb, YTO NepeKoyYeHne Bnpaso (Hanpumep no pocty Temneparypbl)
NPONCXOAUT Ha BbICTaBJIEHHOM Mopore, a o6bpaTHoe nepekniouyeHue (Mo cnagy TemnepaTypbi)
NPONCXOAUT NO BbiCTaBJIEHHOMY NOpPOry MUHYC rmcrepesuc.

“Tuctepesnc” - He6onbluaa pasHOCTb (AenbTa) y NOPOroBbiXx 3HaYeHWU, HeobxoaMma AnA Toro, YTo6LI NpU
MeAIeHHbIX N3MEeHEeHUAX NapaMeTpa, Ha FpaHuLie NOPOroB He NPONCXOAWV MHOFOKpaTHbIe NepeKiovYeHs.

Ecnn oanH N3 npepenoB He Hy)XeH, TO YCTaHOBUTE ero B MUMHMMarnbHoe (ana napametpa BKJ1) nnn
COOTBETCTBEHHO MaKcMMmanbHoe (Ana napameTtpa BblKn) sHaueHme.

Ana Bcex pyHKUUIN pene (Kpome “BHellHee ynpaBneHue”) Takxe CyLlecTByeT napameTp paboTbl B NpAMOM
NN NHBEPCHOM peXxnme.

Ona GyHKUMIA, roe HeT HenocpeacTBeHHO NyHKTa "IHBepcuAa Pene', NHBEPCKIO MOXXHO BbIMOSHWUTb, MOMEHSAB
3HaueHune napametpa BKJT n BblKn mectamu, T.e. 3HaueHme BKJ1 6yget 6onbLue yem BblKn. MpuHumn pabotobi B
O06bIYHOM N MHBEPCHOM pPeXMMe NOACHAET PUCYHOK 11.

OBbIYHbIN PEXXUM

BKN <

WMHBEPCHbII PEXXUM

o [cTpesuc

BblKn

BblKn <

BKN

-- Pene BblKntoyeHo

— Pene BK/lioueHo

Pene BblKntouyeHo

HanpsaxkeHue Ha AKB nan tTemneparypa

PucyHok 11. Pexxumbl pabomel Pene

MoxeT nokasaTbCA, YTO PEeXNM MHBEPCUWN U3NULLEH, T.K. Y pene eCTb 3aMKHYTbI U Pa3OMKHYTbIi KOHTaKTbl M BbIOOP MOAKMOUYEHMA K OQHOMY U3 HUX 1
ocyulecTBnaeT nHBepcuio. Ho geno B Tom, uto npu BKJTioueHunu, pene notpebnaeT Tok nopagka 60 MA, UTo MOXeT ObITb KpUTUYHO Npu NonHom paspage AKB.
Ho rnaBHoe — pene okaxkeTtca BblKntoueHHbim, ecniv AKB pa3pagntca “B HoMb». B 3Tom cnyyae ygo6Ho, Utobbl aBapuinHas Harpyska (MofgKnoyeHHasa K CETeBOMY
220/230B uepe3 Pene) nogkntoyanacb Ha KoHT 1/06w.” 1 “KoHT 2/3amK.” 1 BKJltoueHnem Pene BblKniouyanacbk, a cootBeTcTBeHHO npu BblKnioueHHom Pene

paboTtana.

[na npumepa, Hago BKJTiounTb KoHAMUnoHep ecny Temnepatypa AKb Haxoautca B npegenax ot +30C° n go +40C°, cM. pUCYyHOK 12 (KOHEYHO, eCiivi NOAKIIIYEH,

Hanpumep, gatunk temnepatypbl AKB).
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B aTOoM cnyyae ecnu Temnepatypa 6yaet Huxke +30C° rpagycoB To pene 6yfeT BbIK/IUEHO, Noce aoctukeHns +30C° pene BKIOUNTCA fanee no
poctvxkeHun +40C pene Bbikntountca. O6paTHO Npu NageHnn TemnepaTypbl HUXKe +39C° pene onAaTb BKIOUYMTCA U NPY NageHum Huxe +29 C°
BbIKNOUNTCA. ECnn He Hapo BbikNoyaTb pene Bbiwe +40C°, To Hago ycTtaHoBUTb 1 “BblKn. (2 nopor)” Hanpumep B +150C. Tuctepesuc 1C TyT Hy>KeH And Toro,
yTOObI pene NOCTOAHHO He NepeKsIoYanoch Ha Nopore.

Hanee koHTaKTbl Pene 1 -“KoHT 1/06w.” n “KoHT 3/Pa3om.” Heo6xoanmo noaknountb B pa3pbis 220/230B NofgKMoUeHHbIX K KOHAULUOHepPY. 3anuTaTtb
KOHAMLMOHEP MOXHO Kak ¢ Bbixoga MAT, Tak 1 CO BXxOAa, BCe 3aBMUCUT OT TOrO, XOTUTE N1 Bbl YTOObI KOHAMLUMOHEP paboTtan B oTcyTcTBUM 220/230B Ha
BXOAe UNW HeT (Ha pMCYHKe Harpys3ka 3anuTaHa c Bbixoga MAIM).

Apyroi TMnnyHbIN nprumMep. Hago BkNountb pene Ha HanpsxeHun AKB 56B Ho 06paTHO BbiknounTb Ha 52B (T.e. paboTaThb C
ructupesncom B 4B). Vcnonb3yem gna storo, Hanpumep, Pene 2 n yctaHosum “[JononHutensbHble PEJIE”->" Pene2”-> “NMo HanpsaxeHunto
AKB” n “BKIJ1. (1 nopor)” - 3HaueHune 56B 1 “BblKn. (2 nopor)” - 3HaueHune 99B (1.e. He byaem MCcNonb3oBaTb BTOPOM NOPOr), a “ructepesmnc”
4B. B 3TOM Ccnyyae ecnu HanpsxeHne byaeT Huke 52B To pene GyaeT BbiknioYeHO, MOCe AOCTMKEHMA 56B pene BKNIOUNTCA 1 OCTaHeTCA
BKJTIOUYEHHbIM MY JanbHerwem pocTte HanpsxeHusa AKb. O6paTHO pene BbIKNIoUMTbCA TONIbKO NPY NafeHM HanpsaxXeHUs Hke 52B
(56B-4B). Mpwn 3TOM Ncnonb3yem KOHTaKTbl Pene 2:“KoHT 1/06ww.” n “KoHT 3/Pa3om.”

52B 56B
Ecnmn HeO6XOL|,VIMO caenatb HaO60pOT, TaK, YToObI pene ObI/10 BKIOUYEHO HIKe 52B 1 oTKouanoch Bbile 56B To MOXXHO NnoCTynnTb

ABYMA cnocobamu. inv npocTo ncnonb3oBaTb APYryto rpynny KOHTAKToB: “KoHT 1/06w.” n “KoHT 2/3aMK.” unmn nomeHATb Mectamm

noporu T.e.“BKJ1. (1 nopor)” - 3HaueHune OB (1.e. He 6yaem ncnonb3oBaTtb NepBbivi nopor) 1 “BblKn. (2 nopor)” - 3HaueHne 56B n
“rncrepesnc” - 3HaueHune 4B.



66

AONONHUTENbHbIA CETEBOV BXOA, 2 (11)

B MATI ecTb BTOpOW BXOZA AnA HanpsaxeHua 220/230B. OH pacnonioxeH Ha 3afiHel NaHenn B pacnpegenvTenbHon Kopobke. Bug 3agHen naHenv npuseaeH
Ha PUCYHKe 2.

BHVMAHWVIE! Mpun nogkntoueHunmn 2 ceteBoro Bxoaa K MAI ybeauTecn, uto pasHbiii NpoBOA He NepenyTaH C HeNTPanbHbIM, v NPoBoaa OyayT nepenyTaHsbl
1 MOAKIIIOYEHDI, 3TO NPUBEAET K BbIxody Ballero obopyaoBaHua 3 ctpos (MAI, leHepaTop 1 ap. 06opyaoBaHUE) 1 HE MOKPbIBAETCA rapaHTUAHbIMM
obA3aTenbCTBaMU.

Mo ymonuaHwuio 2-11 Bxod BblKntoueH n gaxke npu Hanvunm Ha Hem HanpsXXeHUA He 6yaeT ncnonb3osaTtbca MATI.

JononHUTENbHBIN BXOA UCMONb3YeTCa B KaueCcTBe pe3epBHOro, Npu oTCyTCTBUM ceTy Ha Bxogel (OCHOBHOW) MAT nepekntoyaetcs Ha 2-1 Bxog,. [pun 3Tom
gxoa1 (OCHOBHOW) nmeeT 60Mblunii NPUOPUTET YeM 2-1 BXO[, U, B CJlyHae NOABNEHUA HanpsXeHna Ha Hem, MAT CUHXPOHU3VPYETCA 1 MepexoauT Ha Hero.
Ha npub6ope Hannume BTOporo Bxofa otobpaxkaeTcs, ¢ nomolbto cBetoanopa «CETb BX2».

3anporpaMMmnpoBaTb 3TOT BXOA4 MOXHO uepe3 meHio “CeTb 2208 /TonnusH. MeHepatop” ->" CeTb 220B Bx2", npuyem ecTb HeCKoNbKo (4 BapuaHTa):
"BblKntouer", "MpombiwneH Cetb", "Tonn. leHepaTop', “MNpomTonnueHleHep” n“ BxogCetnBx1 'go’".

lMpumeyaHue. Bxoo cemu220B 8 MeHI0 MOXHO 8bicmasume Kak "Tons. feHepamop" 0514 pabomel COOM8emMcmM8eHHO C MONJIUBHbIMU 2eHepamopamu. B smom
caydae anzopumm bydem HacmpoeH Ha pabomy c niaoxol ¢popmoli cueHana. Ho Heobxoo0umo ommemume, YUMo 8 3MOM C/lyyde nepexo0 HA 2eHepayuro npu
nponaoaHuu HanpsaXxeHUA € 2eHepamopa Moxem 0ocmuzams 00 8Mc Nod Hazpy3kou u 0o 20mc Ha XX. [loamomy eciu y 8ac MOWHbIU Ka4ecmeeHHbIU 2eHepamop,
0518 obecneqeHusa bbiIcmpozo nepekstoveHuUs (~8-10Mc) ¢ 2eHepamMopa HA 2eHepayuio, MOXHO nocmasume onyut: “Cemo 2208 /TonnueH. leHepamop” ->"
Cemo 2208 Bx2"->"lpomTonnusHleHep”. Ho ecnu npu smom MATT 6ydem nocmosaHHO (Hanpumep, npu 006assieHuUU Hazpy3Ku) 8bIXo0UMb U3 cemu HA 2eHepayuio
npu pabome moniugHo20 2eHepamopa mo nocmassme onyuto "Tonn. [eHepamop'.

[ononHnTenbHO 3TOT BXOA MOXHO HacTpouTb («BxopCetmBx1'mo’») AnA noakniovyeHUA WHBEPTOPHOro crabunmsaTopa TaK, 4ToObl 0becneunTb
CUHXPOHM3UPOBaHHYI0 PaboTy B pexunme ABONHOro npeobpasoBaHuA. B 3Tom cnyyae Ha BTOPOW BXOA NOAKIIOYAOT HEMNOCPEeACTBEHHO BXo ceTn 2208, a Ha
| BXOO MOAKMIOYAKT BbIXOL WHBEPTOPHOro ctabunusatopa. Torga, npyv nponagaHun cetn 2208, MAI ycneeT nepekniounTbCA Ha reHepauuio noka
HanpsaXeHWA Ha Bbixoge cTabunmsatopa (T.e. Ha BxoAe |) ewle He ycneeT nponacTtb. B pesynbTtate nepeknioueHne byaeT 6e3 npoeana HanpsxeHua. Hago
YUMTbIBATb, YTO CTabunm3aTop JOMKEH ObITb TAKON MOLHOCTHM, UTOObI 06ecneunTb 1 Harpy3sky v 3apsag AKB. Kpome Toro oH gonxeH obecneuntb paboty B
TeuyeHun 20mMc nocne NponagaHuA HanNnpPAXeHNA Ha ero BXoAe.

JlonyckaeTca Takxe NoAkoyaTb MHBEPTOPHbIN cTabunmlaTop Ha Bbixogq MAI. B 3Tom cnyyae MOWHOCTb CcTabunmsatopa AOMKHA COOTBETCTBOBATb
MaKCMMabHOW Harpy3kKe, KpoMe TOro B 3TOM CJ/lyyae BO3MOXHa Mpofaka B CeTb 1 MOXHO 1Cnonb3oBaTth |l Bxog, Hanpumep, onAa TonamMBHOro reHepartopa. Ho
K COXaneHunio HEKOTOPble MHBEPTOPHbIe CTabnIM3aTopbl HE OUEHb KOPPEKTHO PAaboTaloT B TAaKOM peXKmMme.



Kpome Toro ansa ll BXxoga He3aBUCMMO HaCTaMBaOTCA:

"Max MowHocTb Bx2:"- YcTaHOBKa MaKCManbHOW MOLHOCTW A51A BTOPOro BXOAa.

"BepxHun MNopor Cetn Bx2:" - BepxHuin nopor Bx2 nepexopa B pexkum reHepaumn MATI.

"HvxxHun Mopor Cetn Bx2:" - HxHMIM nopor Bx2 nepexopa B pexum reHepauunn MATT.

"Mpod¢unakrTonnleH, gHen:"- Ecnu BbibpaH NyHKT ABP nnu Bbi6paH TONAMBHbBIN reHepaTop B AOM. pene TO YCTaHOBKa onpeaensaeT yepes Kakoe KOn-Bo
LHEeW reHepaTop BKOUNTCA Ha SMUH Ha paboTy Ha XONOCTOM xoay AnA NnpodunakTnku. Ecnm 3HaueHne 0, TO npodunakTnka He BKIOYAETCA.

"Mopgkauka Bx2:" - [laeT BO3MOXHOCTb NoAKauky ans Il Bxoga cetu.
KaK npaBusio 3T1 yCTaHOBKM HY>KHbl €Cnu KO |l Bxogy NOAKUYeH TOMIMBHbIN reHepaTop Y KOTOPOro napameTpbl CUIbHO OTAIMYAIOTCA OT MPOMBbILLISIEHHON CeTU
2208.

Insa ognHouHoro MATT II- Bxog MOXeT 6blTb 3a4€ACTBOBAH A/1A BTOPOW Unu TpeTbel ¢pasbl (eCqM KOHEYHO Y Bac ecTb TpexdasHaa ceTb). B atom cnyuae B
KauecTBe Bxofa Heobxoammo BblbpaTtb «[pombiwneH CeTb». B cnyyae nponaxun nepsoi ¢pasbl Ha ocHOBHOM Bxoge, MAT nepenfeT Ha reHepauuio 1 nocne
CMHXPOHM3aLNM Ha TpaHCnAaAunto cetn ¢ Bxogaa ll.

BHVUMAHMWE! BHumaHue. Ecnu ucnone3yemcs ooud MAIT (m.e. MAIT Ha oOHoU ¢ha3e) 8 mpex¢pa3Hol cucmeme, mo /1lob6oe mpexgasHoe
ob6opyooeaHue Hado nooknw4yame 0o MAIl (ecnu 3mo KOHeYHO He nNpocmele Hazpeeamesnu, Hanpumep, 0na cayHsl). T.K. npu
nponadaxuu cemu, MAIT nepelicem e pexxum 2eHepayuu, He CUHXPOHU3UPOBAHHYIO C OCMAJIbHbIMU (hazamu, U 8 Smom ciy4ae eciu
mpexgasHoe o6opydosaHue nodkto4eHo 8bixody MAIT mo Ha Hezo nonadym HeCUHXpPOHU3UPOBAHHbIe (hasbl.

Modo6Haa cumyayusa 6yoem u npu nepekso4yeHuu opyaol ¢asel co Il xo0a Ha 8bix00 ecsiu Ha 08a exooa MAIT nodaHsel pa3Heie ¢hasel.

Take MOXHO ncnonb3osaTb Il Bxoa aAna nogkntoyeHma TonnmBHoro leHepaTopa. B aTom cniyyae Takxke MOXHO ynpasnATb ero BK/TioueHnem/BblK/TioueHnem
C MOMOLLbIO AoNoNHUTENbHOTO Pene.

Ecnu reHepaTop nmeet ABP (6nok ABTomaTuyeckoro Beoga Pe3epBa), To eCTb iBa BapuaHTa NOAKIYEHNA (Yepe3 aon. pene) B 3aBUCMMOCTK OT moaenu ABP.
Heobxoanmo oTMeTuTb, 4TO 6ONBLUIMHCTBO reHepPaTOPOB OCHaLLeHbl NpocTbiMy ABP, anropmntm KoTopbix cneaytowmin: ecnv Ha Bxoge cetu ABP ectb 220/230
B, TO OH ero nponyckaeT Ha BbIXOf, Kak TOSIbKO CeTb Nponana, NponcxoanT 3anyck lfeHepaTopa 1 TpaHCnALKUA ero Ha Bbixon ABP.

MNpoaBuHyTble (Kak MpaBufio, y [OPOrMx WM MOLHbIX reHepatopoB) cuctembl ABP, Ha3oBem wux ABP+, mmeloT pgononHutenbHo (Kak npasuio,
NporpamMmmmpyeMbli1) BXOA B BuAe “CyXnX KOHTAKTOB’, KOTOPbIM MOKHO YNpaBATb 3aMyCKOM reHepaTtopa B oTcyTcTBumuy 220/230B Ha ero ceteBom Bxoge. 310
OYeHb MoNe3HbIN BXOA YNpaBeHus, T.K. 3anyckaTb [eHepaTop, ana 3¢ deKTUBHOro pacxofoBaHUA TOMNBA, HYy>KHO ecnn AKB pa3psaeHbl 10 onpeaeneHHoro
nopora.

B cnyyae ABP+ nopkntoueHune reHepaTtopa npoctoe. Heobxogmmo Bbixog ABP+ nogkntountb Ko BTopomMy Bxogy MATT. Takxe MOXKHO 3a1eiCTBOBATb ApPYryto
¢da3zy (B TpexdasHom ceTu) uepes ceteBor Bxog ABP+. [pu aTom Bxoa ynpasneHusa ABP+ coegmHnTb ¢ gononHuTenbHbiM pene MAT 3anporpaMMnpoOBaHHbIM
Ha ynpasneHne reHepaTopoM. [prMMepHbI cnocob coegmnHeHna CM. puc 14, TOUHOe MOAKIIOYEHNEe HAAO0 YTOUHATb B COOTBETCTBYIOLIEM PYKOBOACTBE Ha
reHeparop.
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PucyHok 14. [pumep noOk/IloueHuUs
monJiugHo20 2eHepamopa

Ha 2-U 8x00 MAIT DOMINATOR/TITANATOR
¢ nomowbto ABP+

B cnyuae npoctoro ABP, c nomoLubio 3Toro e gononHutenbHoro pene MATI, MoxHO «obmaHyTb» ABP. U 3acTaBWTb €ro 3anyctutb reHepaTop, Korga 31o
noHago6utca MATI, T.e. korga AKB pa3ps»keHbl. [paBaa 3To 4OCTUraeTCA 3a CYET UCMONb30BaHMA ceTeBOro Bxoaa ABP 1 3agencTBoBaTb €ro nog BO3MOXKHYHO
AONONHUTENbHYO a3y He NONyYnTCA (3TO He TaK CTPALLHO, KaK NpaBuno, TpexdasHble ceTn peakm).

CmbICn NOAK/IOYEHNA COCTOUT B TOM, YTO AOMNOJIHUTENbHOE penie, HACTPOEHHOE Mo dN1eKTporeHepaTop, KOMMYTUpPYeT Ha ceTeBor Bxog ABP HanpsaxkeHue
220/230B c Bbixoga MAI1 Tem cambiM He NO3BONAA 3aNyCTUTLCA reHepaTopy. M Kak TonbKo cpabaTtbiBaeT yC/ioBMe Ha 3anyck reHepatopa, MAI otknovaet
pononHutenbHoe Pene n 220/230B Ha ceteBom Bxoae ABP nponapgaet, B pe3ynbTaTe 3anyckaeTca reHepaTtop 1 TPAHCIMPYETCA ero HanpsXXeHne Ha BbiXos

ABP.



MNogknioyeHme He npencTtaBnAeT o601 HNYEro CNOXHOrO, OHaKO XOUeTCA OTMEeTUTb 3 MOMEHTa.

1) Mposopg coeanHatowmn sbixog MAT n Bxog Cetn ABP (uepe3 pononHutenbHoe Pene), BbINOAHAET CUTHaNbHY0 GYHKLUMIO, 60MbLUME TOKU MO HEMY He
NPOTEKaloT, MO3TOMY MOXHO MCMOJIb30BaTb NPOBOA C MUHUMAsbHbIM ceyeHreM. HO npu 3TOM HanpsA»KeHne Ha NPOBOAE BbICOKOBOJIbTHOE N HEOOXOAMMO

NpvaepXKnBaTbCA BCex npaeus 6esonacHocTy!

2) ll-on ceteBon Bxog MATI nogkntoyaetca He K BbIXOY ABP, a k BXOLY ABP («[eHepaTop ¢a3a» Ha puc15), T.e K Bbixogy HENOCPeACTBEHHO reHepaTopa.

MNpwn nogknioueHnn K BbIXOLY Bbl «3akonbuyeTe» cxemy (nogkntoumnte Bbixog MAT (uepes gononHutenbHoe pene) K sxogy || MAIM).

3) Mpwn oTcyTCTBUN BbIXOAHOTO HanpsxkeHuA y MATT-a (MAI BblKnioueH, He pabounin pexkm) ABP BbI30BET NyCK reHepaTopa, Aake NpU Hannuumm ceTu,

nostomy ecnu Bbl BblKntouaete MAT He 3a6ygbTe BblKntounTb 1 ABP.
MNpumep nogkntoueHna TonnmsHoro reHepatopa K MAIT DOMINATOR/TITANATOR npegactaBneH Ha pucyHke 15.
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PucyHok 15. [pumep nodknoyeHus
monsiueHo20 2eHepamopa Ha 2-U 8x00
MAT DOMINATOR/TITANATOR

¢ nomouwybto CAlM unu ABP
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Bo Bpems rpo3bl, ecniv monHus yaapuT 6113Ko (Hanprmep, B 100 M OT aneKTponpoBoaKK), 1, ecnu K Bbixogy MAI nogkntoyeHbl AnvHHbIE NPOBOAA, HAaNpUMep,
NPOBOAKa BCErO JOMA, TO B 3TUX NMPOBOAAX BO3HMKHET BbICOKOBOJIbTHAsA HaBoAKa. OHa MOXET MPUBECTU K NMopye YCTPONCTB, NPUYEM, faxKe eCivi MHBePTOp

BblKntoueH (Mpn ycnosum, 4To K ero Bbixody NpUcoefnHeHbl AiHHbIE NPOBOAA).
KoHeuHO, Tak 611M3KO MONHMA NonafaeT BeCbMa PeaKo, Hanpumep, pas B 2 — 4 roga (HO MHOroe 3aBUCUT OT KOHKPETHOro mecta). Ytobbl

NCKNIOUMTb NOJOOHbIE CMTyauun, NpepsiaraloTca K npofa)e cneumasbHble ycTponctea rpo3osawutbl (YU - ycTponcTBO 3awmtbl OT
NMMNYNbCHbIX NepeHanpaXeHn, HaBOAOK OT MOTHUM - CM. 3J1. Maras3uH canta www.invertor.ru), KOTopble YCTaHaBIMBAKOTCA B dNEKTpoLuTe.

B cnyyae, ecnu anekTpuyecTBa HeT BOOOLLE, U HET CAeNaHHOro MO BCEM MpaBMaM 3a3eMJIEHNS, MOXKHO B3ATb MeTa/NIMYECKUI LWTbIPb
(HanpyMep, OUUHKOBaHHY0 TPpyOy AnameTpom 3/4”, annHOM 2m), 3abUTb ero B 3emsto Ha rMyouHy 1,5 - 1,8M 1 NPUBUHTUTL K HEMY [iBa NpoBoJa
ceyeHriem He MeHee 1,5 MM2, OpyrMMU KOHLAMW COefiHEHHble ¢ KOoHTakTamy MAIT (C KOHTaKTOM «3eMnf» U C KOHTaKTOM BXoA HynA (Bxog
HelnTpanu), T.e. AenaeTca 3a3emneHue n 3aHyneHve MATI).

TonbKo Npy HaNMUMK 3a3eMEHUSA 1 3aHYNIEHNA, 3aLLMTa OT BbICOKOBOJIBTHbBIX HABOAOK, BbI3BAaHHbIX MOMHUAMU, 6yaeT paboTtaTb. He nomeluaet
TakXe 1 Y3M (YCTpoNCTBO 3aWwmTbl MHOTOQYHKLMOHaNbHOE, CTaBuTb nocne Y3UI).

3a3emrneHue 1 3aHyneHue nHeeptopa MAI cywecTBeHHO YMEHbLUUT PUCK ero NopYn 13-3a rPo3bl, a TakxKe BKITIOYEHHOIO B JOMALLHIOK CeTb
311eKTPo0bopyaOBaHNA.

Ecnu cnctema octaBnAetcs 6e3 paboTbl HaZONrO (HanpuUmep, ce30HHas paboTa Ha aaue), To nocse 3apsaga AKB, nyJlle NOAHOCTBIO OTKIOUUTD
MAT ot «+» AKB, a Tak»Ke OT NPOBOAKM B JoMe (BO 13bexaHne HaBOAOK Ha A/IHHbIe NpoBoaa 220/230B B fome oT 611M3KO yaapuUBLLEN MOSTHIN,
KoTopble MOryT npmusectu K nopye 1 BblKntoueHHoro MATT, HO NOAKMIOYEHHOrO K 3TUM NPOBOAaM).

OBECMEYEHUE BECTIEPESOVIHOIO MUTAH!A OTOMUTENLHOTO KOTIA

CyLlecTBylOT pasfiMuHble KOHCTPYKUUM KOTNOB. oyt BCe OHWU
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TpeObyloT NpaBUNbHOro NpucoeaHeHnsa ¢asbl KoTna K “Bbixog ¢pasza”
MAI n "HenTpann" Kotna K "Bbixog HenTtpanu" MATI. Takxe moxet ﬂpaBManO HE rlpaanbHO
6bITb 06A3aTENbHBIM MOAKIIOUYEHNE NPOBOAA 3a3EMJIEHNA.
. 3 P A —_—_._\Qma ] 14 dasa By < & e ®asa
Ona npaBunbHou pa6otbl MATT c KOTIOM HEO6XOAVMMO NPOBEPUTD: B i
nb
YeTKoe coeguHeHe - HeNTpasb K HenTpanu, dpasa K pase. Mot Ho
MHorve Kotnbl TpebylT Hepas3pbiBHOCTM COedVMHEHUA C Sounn 3emns L E o 3emna
HemTpanblo ceTm M npu nepexoge Ha paboty ot MATI. Otcioga Bxoa | T 1 Bxoa | 1 B
cnepyert, 4To Npu NpoBepke pabotocnocobHocT Kotna ot MAI - M An KOTeﬂ M Aﬂ KOTeﬂ
3anpelyeHo BblgEpruBaTb CeTeBOW Kabenb MHBEpPTOpa OT CETW.

MpoBepaTb Heobxoaumo, oTkmouaa TOJNTbKO oguH OA30BbIN
npoBogA (Hanpumep, NPeaoXpaHMUTeNb-aBTOMAT B LUTKE), COXPaHASA
COefHEHVE MO NPOoBOAY HEUTPanu.

HekoTopble KoT/bl TpeOytoT NOAKOUEHWS 3eMIIN.



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

Ecnn 'y Bac oTKnioumnm BHELLHIOK CeTb, MHBEPTOP NepenaeT B peXnM reHepaumnm 1 npu npoaoIKNTeNbHOM OTCYTCTBMY CeTU, BbipaboTaeT pecypc AKB n
BblKntount reHepaumto. Ho, ecnn cetb He BoccTaHOBUTCA, TO AKB 6yayT HaxoauTbCA B pa3pAXEHHOM COCTOAHUW, YTO YMEHbLUAeT CPOK UX CIy»KObl.
Heobxopgumo nmetb B Buay, uto MAI notpebndaet ~100MA no nuHumn AKB, gaxe B BblKntoueHHOM pexnme. T.e. npyn OTCYTCTBUN CETU NPOAOIMKUTENBbHOE
BpemsA (~ Hegenwn), Jake TakoW Masnbll TOK MOXeT Bbi3BaTb NageHue HanpskeHne Ha AKB Huxe 9B (UTO NprMBOAUT K pe3KOMY YXYALIEHUIO XapaKTepucTuK
KncnoTHbix AKB 1 nx gonroseyHocTtu). B 3Tom cnyyae nyuilue oTknounTb Nprbop OT ceTu, a 3aTeM KnaBuLLen caam (Mnmn CHATb KNeMMbl C akKyMyNATOPOB) BO
n36exaHne nx 3HaUNTENbLHOro camopaspaga. 3To byaet npaktuyeckn nonHoe BblKnoueHne MATT (Tfymbnep oTkntoyaet nutaHme nnat 8 MAI).

Ecnn MATT He oTKNoUNTb Tym6n1epom, To NPy NageHnn HanpaxxeHna Hke 8B/16B/32B oH oTknounTcA nonHocTbio. Mpu nossneHnn cetn MAT Bo3o6HOBUT

paboTy n BKJTiount pexxum 3apsaga.
Il Nepep oTKNOueHeMm TyMm6nepa He06xo0A4NMMO OTKNIOUNTDb 3aLUTHDIN ceTeBol aBTOMaT. T.e. o6ecTountb MAI ot ceTn 220B.

O6bluHble KncnoTHble AKB MMetoT orpaHnYeHHOe KONMYeCTBO LMKIOB 3apaga—pa3paga (~ 200 - 400 unKnoB) 1 KONMYECTBO LUKIOB Pe3KO YMeHbLUAeTCA
npun rny6okom paspage. MNoatomy kucnotHole AKB gonyckaeTca MCnonb3oBaTb B Cllyyae pefdkux OTKMUeHun ceTu, nHadye pecypc AKB BbipaboTtaertca
3HaUNTENbHO paHblUe, YeM yKa3aHHbIN Cpok cnyx06bl Ha AKB. Ecnn ecTb ceTb 220/230B 1 eé pegko oTkntoyatoT, pekomeHgyem AKB Tnna AGM mnnu renesble.
Ecnny Bac oueHb 4acTo OTKIIOYAIOT CETb U MOMHAA aBTOHOMMA, TO HEOOXOAMMO NCNONb30BaTb 06cnyxnBaemble AKB, y KOTOPbIX KONMYECTBO LIMKIOB 3apag
- pa3pag ~ 1000 n 6onee, 1 OHY 3HAYUTENBHO YCTOMUMBEE K rNyOOKOMY paspaay. ITO, HaNnpUMep, KUCNOTHbIe NaHuupHble Tarosble AKB (1500 unknos) nnm
nutun-xeneso-pocpatHble AKB (3000 umknoB), a Takke KapboHoBble (3750 UnKIoB).

Bce AKB gon»kHbl 6bITb OAHON MAaPKK1, EMKOCTU U OAHOMO NPOV3BOAUTENA.

Mpwn ncnonb3oBaHUK MaccmBoB KMUCNOTHbIX AKB no 24B nnn 48B 13 nocnepoBaTtenbHo nogknioyeHHbix 12B AKB, pas B roa »enatenbHO NpoBOAUTb
obcnyxuBaHue kaxgon AKb no otgenbHocTw. [InA 3T0ro otaensbHbiM 12B-BbiM 3apAgHbIM YCTPONCTBOM (aBTOMOOMIbHBIM) NPOBECTU 3apAag Kaxkgon AKB no
oTaenbHocTU. T.K. B npouecce sKkcnnyaTaumm OAuH U3 nocnefoBaTesibHO coefnHeHHbiXx AKB moxkeT Hefgo3apaxaTtbca. inn ncnonb3osatb BMS 12v.

B cnyyae notepm akKymynatopamu CBOEN eMKOCTW, MOXHO MOMbITaTbCA UX BOCCTAHOBUTb. [1na 3Toro Heobxopmmo nposecty 5-10 umknoB 3apag —
pa3pag. MNpuuem 3apag OOMKEH OCYLLEeCTBNATbCA OYeHb ManbiM TOKOM (06e ctyneHun 0,01C), a pa3pag 6onbwwmm (0,2-0,5C). Takon 3apap byaeT oyeHb
ANVTENbHBIM (HE MeHee CYTOK), MO3TOMY HEOOXOAUMO Hanuumne NPOMbILLIEHHON ceTu. A pa3pAaa MOXKHO OCyLecTBUTb, oTKNtoumB MATT ot cetn 220/230B, n
NOAKIIIOUMB K BbIXOAY UHBEPTOPA Heobxoanmyto Harpy3ky. Hanpumep, ana AKB 100 Ay, ToK 3apsaga gomkeH 6biTb — 100 Au *0,01C=1A, Tok pa3psaga — 100 Ay
*0,3C=30A, T.e. Harpy3Ka pa3psaga ana 12B MAI npumepHo - 12B*30A = 360 Br.
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Ytobbl AKB npocny»kunm gonro, »kenaTefibHo He pa3psaKaTb UX HuKe 20% - 30% ocTtaTouHom émKocTh. Ana 31oro, B meHto MATT MOXKHO YCTaHOBUTD:

1) Hanps»xeHue pa3paga 11,5B (23B unun 46B)

2) Ecnn 3apAag OT ceTu, TO BbICTaBAATb TOKW 3apAafa nepBon u BTopoin ctyrneHun He Bbiwe 0,1C 1 0,05C cOOTBETCTBEHHO U »KeNaTeNlbHO BbICTaBUTb B MEHIO
anroput™ 3apaga 3Crynenb[o3apag wnn 4CtJo3ap/bydep. Ecnu 3apag ot TONAMBHOrO reHepaTopa, TO TOKW 3apsAfa NepBON 1M BTOPOW CTYMEHM MOXHO
YyBENMUMTb, HO XOTA Obl pa3 B MecsAL yCTaHaBNMBaTb TOKM 3apAaaa nepson 1 BTopown ctyneHn He Boiwe 0,1C 1 0,05C ¢ go3apagom, utobbl 3apagutb AKB no
MaKCUMyMY.

3) He octaBnatb AKB pa3psaxeHHbiMn 6onee 20 Yacos.

4) Mpwn KoHcepBayum Ha 3uMy 3apaguTb AKD n cHATb Knemmbl. KnucnoTtHble AKB, na komneHcaunm camopaspaga, nofsapsaxaTb Kaxkable 3 MecAua, a refinesblie
Kakable 6 mecsLeB.

5) Vicnonb3oBaTb BHELWHW AaTunk Temnepatypbl (HakneuTb Ha AKB) n BbicTaBuTb B MeHo Tun Bawero AKB «KncnotHbiny nnu «fenesbin 1 AGM», nnu
CaMOCTOATENIbHO BbICTaBUTb HanpsAXKeHne OKOHYaHWA 3apaga u bydepHoro 3apaga ana sawero tina AKB (npu ycnoBumn, 4To aBTOMATUYECKN BbICTaBNIEHHbIE
napameTpbl He noaxoaAat 1 Bawwum AKB).

Ana HapexHown paboTbl AKB HeobxoaMMo neprogmyeck NPOBOAUTL NOMHbIV 3apAd. [Ana 3Toro cywectsyeT napametp - “MapameTtpbl 3apaga”->“TonHbIN
3apag, gHen” (Mo ymonyaHuio 14 gHen).

Tak»ke 3TOT NapameTp ygobeH ana paboTbl C TONANBHBIM reHePaTOPOM e MOXXHO Bbl6MpaTb anropmntmbl ObICTPOro 3apaaa.
B aTom cnyyae pas B “lNonHbi 3apag, AHen” 6yaeT NpoBOAUTCA NOJHbIN 3apAg C A03aPAAOM (faxe ecnv anroputm 3apaga 6e3 gosapaga).

DyHKLMIO MOXHO OTKNIOUNTL 3anucas 0, Hanpumep, Nnpu paboTe ¢ nuTnesbiMn AKB B TaKOM Neproamnyeckom NosiHoOM 3apage HeT He0OXoAMMOCTH.

BHUMAHWE! B »Xnnbix nnn mManonpoBeTprBaeMblX MNOMELLEHMAX HEOOXOAUMO MCMOJIb30BaTb «MOJIHOCTbIO HEOOCY»KMBaEMbIE» aKKyMYNATOPbI -
BaXKHa VX repMeTMYHOCTb. B ocTanbHOM xopoLwunii BbIGOP - Manoobcny»KmBaemMble akKyMynAaToOpPbI.

MAI C MACCMBOM U3 LLESTOYHbIX AKB

PaboTa C WenoyYHbIMU akKKyMynAaTOpamMmun MHANBKAYaNbHa ANA pasHbix mogenen. Nostomy Heob6xoanMMo NoAPO6HO YNTaTb NapamMeTpbl 3apAAa KOHKPETHOMO
AKDB 1 BbICTaBNATb ANA HEro CBOW NapameTpbl.
KoHkpeTHo npu pabote ¢ AKb 5HK-125[1-11l (cornacHo TexHMYeCKOMYy OMMCaHMIO K Hell) Heo6XxoaMMOo NPOoU3BECTU ceaylowne [eNCTBUSA:

1. BBopg AKB 5HK-12511-11l B pabouee coctoaHMe (T.K. wenoyHble AKb noctasnatoTca HE 3apakeHHbIMI).
3anuTb NEKTPONUT 1 BbIXKAATb BPEMA B COOTBETCTBUN C TEXHUYECKMM OMUCAHNEM K HEMY.
Hanee B MAT1 B peXkrme NporpammmnpoBaHns BbibpaTb:
"MNapameTpbl AKB "

"Tun AKB ""#.KncnotHbin"

"EMkocTbAKB"'0125A.y =C"

"Tok 3apaga HavanbHbIn "'0,25C 1= 31A"

"Tok 3apaga KoHeuHbln",'0,25C |= 31A"

"Uakb KoHel 3apsaga"'Uak6_MAX=17,0B"

"Anropuntm 3apaga’'#2CryneH 2-Toka"

"MAX Bpems 3apaga"’' 144"

(T.e. BbiIcTaBUTb eMKOCTb AKB, ToK 3apaga 0,25C, makcumanbHoe BpeMsa 3apaga 144 n HanpsaXeHne OKOHYaHuA 3apaga 17B.)
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MNMocne okoHuYaHuA 3apaga AKB rotos K paboTe, Ho:

PekomeHayeTcAa npoBecTn Napy UMKNOB 3apAaaa, pa3pagus AKB Tokom 0,1C=12A, T.e. BKJTiountb MAI1 Ha reHepaumio Ha Harpy3ky nopsagka 100-150Bt
(namna HakanuBaHuA), NpeaBapuTeNbHO BbICTaBUB
"leHepaymna MAI"

"Uak6BblKnleHepayun','Uak6_MIN=10,0B"

Korpa HanpsxeHue AKB gocturHet 10B, MATT otknioumnT reHepaumio. Ecnn AKB paspagunca 6onee yem 3a 10-11y, To nponsBecTy nocneHiow 3apaaky AKb
1 6onblue UMKNOB MOXHO He NpoBoauTb -AKB B pabouem cocTtoaHmm.

2.ToToBble K paboTe akKyMynaTopbl noakntounTb K MAI 1 B HacTpoliKax BbICTaBUTb CleaytoLme napameTpbl
BoicTaBnsem:
"leHepauuna MAI"

"Uak6BblKnleHepauyun’, "Uak6_MIN=10,0B"

W ona 3apAaga:

"MapameTtpbl AKB"
"Tun AKB "'#.KnucnotHbiin"
"EMkocTbAKB""'0125A.y =C"
"Tok 3apaga HauyanbHbIn 4'0,25C 1= 30A"
"Tok 3apaga KoHeuHbIn",'0,25C |= 30A"
"Uakb KoHel 3apsaga"'Uak6_MAX=15,0B"
"AnropuTm 3apaga", #3CryneHnbydepHbiin”
"Uak6 bydpepHbin 3apag’;'Uak6_BUF=14,3B"
"MAX Bpemsa 3apaga"'074"

lMpumeyaHrue. Pexxum "Tlo0depxxusaroue2o 3apaoa” (6ygepHsili) no xenaruto (8 mexnacnopme Ha AKb 5HK-12571-1ll oH pekomeHO08aGH).
HanpsxeHue okoHYaHUA 3apA0a 803MOXHO npudemca ygesnudums 00 15,3-15,5B umobel yeenudumes 8pems 3apaoa. OpueHmupom 00/IKHO bbime 8pems 6-74
3apAada AKb ¢ nonHocmeto paspsaxeHHo20 cocmoaHus 10B.
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BMS, MAIM C MACCUBOM <JTUTUN-UOHHbIX» AKB LIFEPO4 (JTUTUN-KENE30-OOCDAT), LTO JTUTUN-TUTAHAT), 12V

Mpu pabote ¢ NUTUR-MOHHbIMA AKB Heobxopgmmo K Kaxpon Adenmke AKB (HanpskeHue 3,2B)
nogknoyaTb cneymanbHble YCTPONCTBA KOHTPONA U BblpaBHMBaHMA 3apAaga — BMS (Battery Manege-
ment System).

CyLecTBytOT pa3Hble anroputmbl paboTtbl BMS. Kak npaBuno, ecnu, npu 3apage, Hanps»eHne Ha OgHOM
n3 Avyeek maccmBa AKB, 6onble pgonyctMmMoro - TOK 3apAada  YMeHbluaeTca (Mnn  3apapg
npuvocTaHaBnmBaeTca) M BMS HaumHaeT BblpaBHMBaHWE HanpsaXeHuA 3Ton Advenkn. Takke BMS
KOHTPONMpPYeT Hanps>KeHne Ha AYerike 1 BblgaeT CUrHan npuv NoIHOM paspaae unu nepesapsage.

BMS »xenaTenbHO nogknoyatb K nobbim Tvnam AKB, B TOM yncne K KUCAOTHbIM, NPy 3TOM NMbo Ha
Kaxayto AYenky (B Tex cnyyasx, korga AKb pasgeneHbl Ha 6aHkn) nn6o Ha 12B-1 AKB (BMS 12v), B cnyyae
€CN U3 HNX NocnefoBaTeNbHO HabnpaeTca 24B, 48B n T.4.

Ho pna nutuin-xeneso-pocdatHbix AKB, nogkntoyeHne BMS obasatenbHo. T.K. AYENKN NUTUA-NOHHbIX
AKB MOryT CunbHO OTNIMYaTbCA MO €MKOCTM M COOTBETCTBEHHO B KOHLUE 3apAda Wi nNpuv MoIHOM
paspAge, HaNPAXeHNA Ha AYeKax MOryT CUIbHO OTAnYaTbCA. [Tpn 3TOM, ecnn HanpaXeHne Ha AYenke
BbINAET 3a MaKCMMasibHOe, TO Yepe3 HekoTopoe BpemA AKDB B3ayloTca um McnopTATcaA, a HeKoTopble
(ycTapeswune) Tinbl NUTUIA-MOHHBIX AKB MOryT faxe B3opBaTbcA. Hao60pOT, Npu HaNpsXXeHUN HuXe
MVHVMAJIbHOIO AYelnKa BbIXOAUT 13 CTPOA (MONHOCTbIO TepAeT eMKOCTb). Y3HaTb O TOM, YTO OAHa 13
Ayeek BbllUNa 3a AMana3oH No MOMHOMY HanpsxeHuto maccuea AKB (kotopoe koHTponupyet MATT)
HEBO3MOXHO.

Ona AKB LTO (nutnn-tutanart LiTi) TpeboBaHnA noxoxkme HO HanpsxeHue avenkn AKB 2,48 1 B oTnnymm
oT LiFePO4 k c6opke 12B Heobxoanmo He 4, a 5 unu 6 aueek LTO.

Ona MAI pa3spa6otaH BMS (C)mART, kotopbiin cBasbiBaetca ¢ MAI no wuHe 12C n onTManbHO C HAM
B3aumogencteyet. Kpome Toro, ana MAIl nogaepKmMBatoTca anropuTmbl gna cTopoHHux BMS (BMSI,
BMSII, BMSII nHepcH., BMS RS232) KoTopble KOPOTKO ONMUCaHbl HUXeE.

Mbi Bbinyckaem Tpu Tuna BMS — ana LiFePO4 aueek; yHusepcanbHbin ana LiFePO4 n LTO / KNcnoTHbIX
akb c oTaeNnbHbIMM fAYeKaMmuy No 2,4B, a Takxke anA Nobbix 128 AKD (Kak npaBuno, KNCNOTHbIE).
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MapameTpbl 3apsana
Tun AKB:

EmkocTe AKB:

Tok 3apsga HavanbH.:

(KucnotHbii]
0200Ah/48v
0,10C/ 20A

Tok 3apana KoHeyHbin: 0,05C/ 10A
Tok [Josapsapa(Abcopb): 0,02C/ 4A
Anroputm 3apsapa.

3CT1.llocTtTok+fo3apa

Uak® KoHeu 3apfapa:

58,0v
54 4v
50,0v

Uakb6 bydepHbin 3apsap:
Uakb Ctapt 3apspa:

NapameTpel 3apana

SOC Crtapt 3aps]

Max Bpemsa 3apsapa:

MonHbIn 3apAp, AHewn:

TemnepatypH KomneHcauus:
1 No3apAaglonnuel

* KNCNoTHbIN
FeneBbin/AGM

AGM Shoto

Vekt/Dyn 15S*3 4v

Vekt/Sepl/Dyn 16S%3 4v
LiFe 16S"3 6v
LiTi-24S*2 1Y




AJTTOPUTM PABOTbI BMS (C)MART

' B tekywen Bepcun KIC ucnonb3yetca pasbem RJ-12 kak n B mogensax MAI kpome
TUTaHaTopa. B ToXe Bpema B TUTaHaTOpe 1 HOBbIX NnaTtax BMS ocyuwectBneH nepexod Ha
6onee HagexHble pazbembl RJ-45. Ho utobbl He 6bIn10 Npobnem ¢ NOAKNIOYEHEM Pa3HbIX
Mofenen caenaHa COBMECTMMOCTb 3TMX ABYX pa3bemMoB. T.e. B pa3beM RJ-45 MOXHO
BCTaBUTb O»KeK C NPOBOAOM OT pa3dbema RJ-12.

Mpexge Bcero HyxHo noakntounts BMS kK MAT n mexay cobon. Ana mogenn TITANATOR
pasbem c3agu Kopnyca, ¢ Hagnucbio “MPPT/BMS” (X1 mnnn X2). K aTomMy ke pasbemy
noakntovaetca u MPPT (cm. nanee).

3T1OoT pasbem umeeT 6ydepusnpoBaHHbIN M ranbBaHNYECKN Pa3BA3aHHbINA BbIXOA. T.K. y
BMS ectb cBOWM patumk TemnepaTypbl, TO WTaTHbIN gatynk ot MAIT MOXHO OCTaBUTb
HenoAKMNIOYEHHbIM.

Boobwe MAI cobrpaeT nHopMaumio OT BCEX JATUMKOB TeMMNEPATYPbl, KOTOPble K HEMY MOAKIOYEHbI, 3TO MOryT 6biTb BMS, MPPT 1 WTaTHbIA JaTunK U
OPUEHTUPYETCA HAa MaKCMMaJIbHYIO TeMMNepaTypy OT BCEX AATUMKOB.

BMS (C)mART npepacTtaBnstoT U3 ceba oTaenbHble NPOHYMePOBaHHbIe B/I0KK, MOAKIIIOUAEMbIE HA KaXAaylo AYENKY U COEAMHEHHbIE MeXay COOON efnHbIM
NHPOPMALMOHHBIM Kabenem. Y BMS ecTb ABa naeHTUYHbIX pa3bemMa RJ-12 nnum RJ-45. Jlloboi 13 HUX MOXKET OblTb BXOAOM APYron, COOTBETCTBEHHO, BbIXOAOM.

Bce BMS coepuHAloTcAa nocnegosaTenibHO Apyr ¢ gpyrom u ¢ MATI.

K MAI pekomeHayem nogkntoyatb TOT BMS KoTopbin nogknioyveH K- Bcero maccmsa AKB.

Y BMS LTO 1 BMS 12v gONoNHUTENbHO eCTb elle pa3bem Ana nogknoueHuna‘+ n - auenkn AKb. BMS tonbko gna
LiFePO4 HenocpefcTBEHHO NoacoeaeHaeTcs K'+'n'-"yepes 6onTbl.

Y1066l MATT cmor paboTtaTtb ¢ BMS Heobxoanmo BbibpaTb B MEHIO:

"BHewHume YcrponcrBa (3-®as...)"-> "[2C (C)mART:" " nyHkT "BMS " (nnn "BMS+K3C (MPPT)", ecnun B coctase
ewe ncnonb3syetca u MPPT (C)mART).

Hanee MAI aBTOMaTMyeCcKM MoAcTaBUT KonmdectBo BMS B 3aBucumocTy oT BblbpaHHoro tuna AKB. [na
nutuneBbix AKB, Hanpumep, U3 pacuyeTta yeTbipe anemeHTa Ha 12B cuctemy, T.e. ana 24B cnctembl NCNONb3yeTcA
Bocemb BMS, ana 48B cuctembl 16 n Tak ganee. B nyHkte "Kon-Bo lNogkntoveHHbix BMS:" MoXHO nognpasutb
Kon-Bo 6aHok AKB.

Anroputm B3aumogencTtama MATT ¢ BMS (C)mART aHanornueH anroputmy ana cTopoHHux BMS (cm. otgenbHoe
onucaHue), Ho obnagaeTt Tem npeumyLiectsom, yto y MAT ectb nHPopmauma o Kaxgon Aavenike AKb n oH
ONTMMK3MPYET aNropuUTM 3apAaa, B pesynbraTe 3apag 6atapen npoucxogut 3a 6onee kopoTkoe Bpemsa. CyTb
afnroputmMa B TOM, UYTO BO BpeMA [eHepauuu, Kak TONIbKO Hanps)XeHWe Ha OAHOW M3 AYeeK CHU3IUTCA HUXKe
HWKHEro KpuTmnueckoro ypoBHsa, MAT nepeiifeT Ha oTPabOoTKy NOSIHOrO pa3pAaa, T.e. Yepes MUHYTY OTKOUNT
reHepaLmto, B MOSIHOWM aHANorMm Kak 6yaTo paspsagnncs BeCb MacCuB.

B cnyuae 3apAaga, No Mepe TOro Kak Hanps)KeHue Avenku OyaeT noaxoAuTb K BEPXHEMYy YPOBHIO HAuHYT
BK/IIOUATbCA BblpaBHUBaOLWMe pe3ncTopbl. ToK 4epe3 pe3ucTopbl OyaeT Tem cunbHen, yem 6Gonblie
OTKJIOHEHMe HanpPAXeHNA AYEeNKM OT HanpAXXeHUA AYeKN C MUHMMANbHbIM Hanps»eHnem. Kak TonbKo ofHa
N3 AYeek OOCTUTHET BepxHero ypoBHA, MAIl HauyHeT cHWKaTb TOK 3apaga. B pesynbrate, Kak TONbKO
HanpsXeHne Ha BCex AYenkax JOCTUIHET BEPXHErO YPOBHS, HO He 6onee uem 4y, 3apaf 3aKOHUUTCA.

3-®as,|| /BHelWwHWe YeTpoucTea

3-®a3 /MlapannenbHbli: (CnaBHbIA)

Kon-so/Appec lMapannenbH.: 0
MoTop3d:

12C (C)mART: [Bblkn]

Apnpec MAN (ModBus):
RS1(USB) MpoTokon:
RS1(USB)->PC bit/s:
ydon. RS485:
3-®as,|| /BHewHue Ye
* RS3_485 bit/s:
RS3_485 Kon-Bo YcTpoMCTB:
fon. Uudpposon Bxi:
fon. Undposon Bx2:

K9C(MPPT)
BMS+K3C(MPPT)
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MOAYNU IUTUEBbIX BATAPEW (VEKTOR, DYNESS, SEPLOS, ...)

Ecnu ncnonb3ytotca moaynu nuTreBbix 6aTtaper TO OHY YxKe KOMMeKTyTcAa ceoumn BMS, a Tak-Ke n3mepaioT TOK M MOTYT OTK/II0UaTbCA NPY NPeBbIeHN
3TOro TOKa WM ecniv HanpsaXeHne Ha Nobor 6aHKe BbILLIO 3a NapamMeTpbl.

Il Kaxxabiin moaynb, a TouHee ero nnara BMS, paccuntaHa Ha HEKOTOPbIN MaKCMMasnbHbIN TOK. DTO Hafl0 MMeTb BBUAY NpU pacyete Konn4yecrsa
Mopay”neil Ha MaKCMMabHYI0 HarpysKy, a Takke BO3SMO>KHO NOHaA06uTCA orpaHNYNTb MaKCMMasbHbIN TOK 3apAaAa Wan NogKavyKu ec/iv NCnonb3yeTca
pexum“npopaxn’.

Kak npaBuno goctyn K napameTpam Takon 6atapen ocyuiectensaerca no nopty RS485 nnun CAN.

Il Heo6xogMMo K Takum 6aTapesAm NOAKAIOYATbCA TOJNIbKO MPU Hanuuum cBA3U (Hanpumep, no RS485) nHauve B NGO MOMEHT 6aTapes MOXeT
OTKJIIOUUNTCA N 06eCTOUNTb CUCTEMY, KPOMeE TOro TaKoe OTKJIIoUeHne MOXKeT NpuBecTu 1 K nopye o60opyaoBaHNA N camoro nHeBeptopa. Xora B MAT
cAenaHa 3awuTa OT TaKoro OTK/IOYEeHUA HO BCe PaBHO He peKOMeHAyeTcA MOoAK4YaTbCcA K Takum 6atapeam 6e3 cBA3uM no noprty RS485.
CooTBEeTCTBEHHO AN1A NOAKIIOYEHUA TaKux 6aTapen HyKHa gion. nnaTta nopta RS485 KoTopas nogKnovyaeTca K AONMOMIHNTEIbHOMY pa3bemy C 3agHen
CTOPOHbI KOopnyca.

Ecnu Bbl BCe-Taku peLlumnTe nogkniounTb MogynbHbii AKB 6e3 cBA3m no nopty RS485, To HeOO6XOAMMO YMEHbLUNTL Hanpsa»KkeHre KoHLa 3apAga Ha 0,1B Ha Aauenky
AKB (To ectb BMecTO 3,5B noctaButb 3,4B, Hanpumep, ana 16 aueeuHoro moayna AKb Hanpsa)keHve KOHUa 3apAaga A0mMKHO 6biTb 3,4B*16=54,4B). 310 no3sonut
B nogasnAoLem O0NbLUMHCTBE C/lyYaeB UCKIIOUNTb OTKoYeHMe moaynbHoro AKb no HanpsaxeHwuio.

NA HaCTPOWMKM Heobxoanmo BbiCTaBUTb oanH 13 TNoB AKbB - Vect/Sep/Dyn 165A3,5 nnu Vect/Dyn 155A3,5. 3-®a3 || /BHelWwHWe YCTPONCTBE
A P A A ithetd 4 3-®a3 /MapannenbHbin: (CnaBHbI
-o/Appec [apannenbH.: 0
Ona nutnesbix AKB 0603HaueHune Tmuna: 165A3,5 o3HavaeT, uto AKB coctonT 13 16 AYeeK C HanpsXeHrem KoHLA 3apsaa e "‘Emopsq;
3,5B kaxkpan. CootBeTcTBEHHO 15SA3,5v 03HauaeT, uto 6aTapea coctout u3 15 Aaueek. Kakon nyHKT BbIGpaTb - HaJo 12C (C)mART: (BBlkn
YTOUYHUTb MO MacnopTty 3TMx 6atapen. Mpownssogntenn 3Tnx GaTapelrt PeKOMeHAYIT HanpsKeHue KOoHUa 3apaga Kon-Bo [oaKnio4eHHbIX BMS~ e
yCTaHaBnvBaTb B 3,5B Ha Aueliky. Anpec MAT (ModBus): 01
Janee Hago NOAKNIOYMTL CBA3b (€CNM YCTAHOBUAW COOTB. Mnaty) no RS485 gna storo B “3-Qa3,|| /BHewHne RS1(USB) ”POTOKQTI‘[ \Lssl%m‘ﬁj
YcTponcTBa" Hafo BbIOpaTh: uiﬁﬂgss?g)éépc bit/s: Se5To3485)
"Oon. RS485:"-> OgvH 13 anropuTMOB MPOTOKONOB (Ha AaHHbIN MoMeHT) Vektor, Seplos, Dyness. B atom cnyuyae B '3_‘1,53 I 15H>ewuue'-" yer y—
nyHKTe "Kon-Bo MopknioueHHbix BMS:" aBTOMaTnyeCKM NOACTAaBUTCA HY>KHOE KONIMYECTBO OAHOK B 3aBUCMMOCTM OT NIRRT ESIT 5
Bbl6paHHoro Tmna AKB (16S nnu 15S). RS3_485 Kon-Bo YcTponcrs: 01
fon. Undpoeon Bx1:
CkopocTb cBsa3mn "RS3_485 bit/s:" ycTaHOBWTCA aBTOMATMUECKM MOL AAHHbINA MPOTOKOI. Aon. Undpoeoi BEE (Her]

"RS3_485 Kon-Bo YcTpomncTB:"- HA4o YCTaHOBUTb KONNYECTBO TaKNX TNTUEBbIX MoAdyNnen. Ha AaHHbI MOMEHT KON-BO

nopgkstoyaemblx NnTreBbix mogynein AKb 3aBncnt ot nponssoguTens. e

er
RS3_485_8I
Hanpumep, Seplos nogaepxusaet go 16 mogynei, Dyness n Vektor o asyx mogynei. B Tom cnyvae, ecnn mopyneii gzkltggggfma)afgg%
6onblue yem nogaepxnBaeT cBasb No RS485, To AnA HOpManbHOW PaboTbl JOCTATOUHO NOAKMOUNTD MO CBA3M TONIbKO Jyﬁe§s(gyrowa“)485

OZVIH MOZY/b M MPY 3TOM HE CUHXPOHM3UPOBATb MeXXay COOO0I BCe OCTanbHbIe MOAYIIN.



[eno B TOM, UTO 06bIYHO MOZYNN UMEIOT CBA3b APYT C APYrOM, Kak NPaBuUIo ANA TOro, YTobbl OTK/0YATbCA OAHOBPEMEHHO BCEM MOAY AM, ecnn cpabaTtbiBaeT
yCNoBMe OTK/IOYEHMA OAHOro MoaynA. Kak pa3 Ham 3TO He HY»KHO, T.K. eC/ii CBA3b ByaeT No ofgHOMY MOAYI0, TO Ma/lOBEPOATHOE OTKITIOUEHME APYroro Moayns
He BbI3oBeT Npobnem. ManoBepoATHOE OTKIIOUEHUE APYroro MoAynAa CBA3aHHO C TeM, YTO BCE MOAYWN 3anapasnnesieHbl, U Hanps»KeHua 6aHOK He CUIIbHO
OT/INYAIOTCA OT MOAYIA, HA KOTOPOM eCTb CBA3b No RS485.

AJITOPUTM PABOTbI CO CTOPOHHUMW BMS

MAIT Takxe nogaep>mBaeT ynpassieHne OT CTOPOHHMX BMS no ogHoMy nnun gBym Cyxum KOHTakTam unm yepes RS232/RS485 (npv nogknioyeHnn cooTs. Aon.
nnatbl) NO OTKPbITOMY MPOTOKOY.Cyxme KOHTaKTbl MOAKMIOYAIOTCA Ha Te-Ke BXOAbl KOTOPble NCNOosb3yloTcA ana ceasm no 12C n no sTomy gpyrve yCcTponcTaa
(Hanpumep, K3C) noaKnioumTb NO 3TON CBA3M HE MNONYYUTCA. DTU ABA BXOAA JIOTMYECKME NOATAHYTbI K +5B 1 nsonmposaHbl 1 6ydepr3npoBaHbl.

AKTUBHbBIN ypoBeHb oT “BMS I” unn “BMS 1I” +5B (ecnu BbibupaeTca anroputm “BMS Il nHBepcH.” TO akTBHbIA ypoBeHb — 0B). na ynpaBneHnMA MOXHO
MCNoNb30BaTb Kak oAnH BxoA — Bbibop anroputma “BMS I, nnbo aBa KoHTaKTa - Bbi6op anroputma “BMS II”. ECnv ncnonb3yoTca ABa KOHTaKTa, TO OAWH U3 HUX
oTBeyaeT 3a pa3pag AKb, apyron 3a nepesapag. Ecnm ncnonb3syetca oAnH KOHTAKT, TO aKTUBHbIV YPOBEHb OTBeYaeT KakK 3a pa3pAg Tak 1 3a nepesapag, B 3TOM
cnyyae MATT otnnyaet 31 [iBa COCTOAHMA MO TEKyLLeMy HanpsxeHnio Ha AKbB.

Takxe ynpaBneHme MOXKHO OCyLLecTBNATb Yepe3 RS232/RS485 (npu Hanuumm cooTB. AOM. NiaThl) — Bbibop anroputma “BMS RS232” Bbibop anroputma paboTbl
BMS mMo»HO ocyLecTBUTb Yepe3 nporpammy “MoHuTtop”(MapGui_.exe) nMbo HenocpeaCcTBEHHO MO NPOTOKoNy Yepe3 RS232/RS485.

Hymepauusa BbiBogoB B pa3beme RJ45: 7,8- BMS_DISCHARGE(I2C_SLC_buf_iso), 1,6- GND_iso, 4,5- BMS_CHARGE (I12C_SDA_buf_iso), 2,3- +5v_iso.
T.K. B KauecTBe “CyXnx KOHTaKTOB” OObIYHO MCMONb3YIOTCA TBEPLOTENBHOMO pesie B KOTOPbIX BbIBOAbI YAaCTO 3aMKHYTbl AMOLOM, TO B X MOAKI/IOYEHNN eCTb
HI0AHCbI. 3eMTI0 HaAo NOAKIIYATL K aHOAY pene, a BXO4 Onpoca K KaTtoay pene.

Mpw BbiGope anroputma “BMS |” Ha HAMKaTOpe NOABUTCA HAAMNWCh, B 3aBUCUMOCTY OT Hanps»keHust Ha AKB, "BMS MonH. Pazpan"nnu "BMS MonHbii 3apag” ecnm
Pa30MKHYNCA CyXOM KOHTaKT (+5B Ha Bxofe) Ha nepe3sapagHom KoHTakTe. [pn Bbibope anroputma “BMS 11" Ha nHpgmKaTope noABMTCA Hagnucb , "BMS lMonH.
Pazpag"nnu "BMS MNonHbin 3apag” ecnm pa3somMKHYNCA CYXOM KOHTAKT (+5B Ha BxOfe) Ha nepe3apAaHOM U pa3pAagHOM KOHTaKTe COOTBETCTBEHHO.

Ecnn BMS cpabotan kak "BMS MNonH. Pa3pag" Ha reHepaumn, To MAT 3akaHuMBaeT reHepauumto yepes 1 MUH (Mo yMonyaHmio) No nofHoMy paspagy (ecnv 6bina
NPUHYanTENbHas reHepauma KO pexrma, TO BbIXOAUM U3 Hero B TpaHcnAumto cetu). Ecnn BMS cpabotan kak "BMS MonHbii 3apaa” B 3apage, 1o MAT yxogut
B peXMM “[03apAaga’, Npu 3ToM TOK 3apaga o6HynaeTca n 30 muHyT MAT XaeT BblpaBHMBaHWUA 3apaga. Ecnv 3a 370 BpemaA BbipaBHMBaHUA HE 3aKOHUYNIOCh, TO
MAT1 3aKkaHYMBaeT 3apAa.

Ecnn BMS 3a 310 Bpemsa npoussen BbipaBHMBaHMe Aveek AKD (T.e. cHan curHan "BMS lMonHbin 3apag") n ectb BO3MOXHOCTb ewe go3apaantb AKb, MAT
NPOJOMKUT 3apAd Ao cnepytowero cpabatbiBaHma BMS ¢ 30 muHyTamm oxunpaaHua. B niobom cnyyae 3apag npekpatntca yepes 4 yaca COrflacHoO anroputmy
paboTbl B fo3apsage. Kpome Toro B TpexdasHom cucteme pexkmmom BMS moxet ynpasnatb Begywmin MAT, K koTopomy nogkntoyeH BMS. B atom cnyyae
anroputm BMS Hago BKNOUNTb Ha BeAyLleMm, a B BEAOMbIX He BK/OUaTb.

Ynpasnate BMS moxHO yepe3 RS232. 1nAa 3TOro Hago BKAOUUTb 3TOT pexmm, nponucas B AYenky EE_TempTopToBMS=0x21, 3HaueHne 4 n BbINONHUTb
nHMumanmsayuio KomaHgon ComMAP_Call_load_EEProm (nu6o Bkntountb anroputm “BMS RS232” uepe3 nporpammy “MoHutop”). [anee [ocTaTouyHO
nponucbiBaTb AYenKy _St_BMS=0x44C, koTopasa amynupyeT cpabaTbiBaHVe KOHTAKTOB “pa3pAa” 1 “nepesapan”. YctaHoBNeHHbIN bt 1 oTBeyaet 3a paspag, out
2 3a nepe3sapsg. NogpobHee cm. B onmcaHme npoTokona Ha RS232/RS485.
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KOHTpO//IepoB 3anpeljeHa B By HeBO3MOXXHOCTU OrpaHNYNTb TOK 3apAaa nocneaHero. VickniovyeHnem ABRAIOTCA TakKne CTOPOHHME
CONMHeYHble KOHTpPOJIIepbl, KOTOpble AOMNYyCKaloT ynpaBieHWe WiM ecnin eCcTb BO3MOXHOCTb npepBaTb TOK 3apsAja KOHTpoanepa
AOMOJIHNUTENbHbIM YCTPOMNCTBOM (B TOM 4YMcne NocpeacTBOM AOM. pene, camo [ON. pene B KayecTBe KOMMyTaTopa He nogomngeT, T.K.
paccunTaHoO Ha KOMMYTaLMIO NepeMeHHOro HanpsXeHna 2208 v noctoaHHoro Ao 30B). B aTom cnyyae ynpaBnATb TaKUM KOHTPOIEpPOM
Unun npepbiBaTb ero ToK Moxet Tonbko moaenb MAI DOMINATOR/ TITANATOR (uepes pononHutenbHoe perne, HO He HanpaMylo (B cnyyae
npepbiBaHUA TOKA), T.K. 3TN peJie paccumTaHbl A paboTbl N0 NOCTOAHHOMY TOKY A0 16A 1 npuy HanpsiXkeHUn Ao 24B).

f BHNMAHVIE! CoBmecTtHasa pa6ora MAT, BMS (C) MUKPOAPT (B cnyuae ncnonb3oBaHus LiFePO4 akkymynaTopoB) U CTOPOHHUX COJTHEYHbIX

Kpome toro gna LiFePO4 akKymynsaTOpoB 3apsaj Npu OTpuLaTeNIbHbIX TeMnepaTypax ocTaHaBnuBaeTcA. U HanpsaxeHune 6ydepHoro
3apAaa He CHUXKAETCA Yepes CYTKU Kak B clyyae KncnotHbix AKB.

PABOTA MATI TITANATOR C CO/IHEUHbIM KOHTPOJUIEPOM K3C

MPPT (Maximum Power Point Tracking) — KOHTponnep conHeuHbiX GaTapelt ¢ MOUCKOM TOUKM MAKCUMANbHOM MOLYHOCTU. Ha cerogHsAWHMiA AeHb O6bluHble
KOHTpoiepbl (Tak Ha3biBaemble LLIVIM-KoHTponnepbl) ConHeyHbIx 6aTtapeit yxoaat B uctopuio, T.K. KM MPPT KOHTpONepoB 3HAaUNTENbHO BbiLLe.,

MATI nopfepmBaeT ABa anroputma paboTtbl — AnA CTOPOHHUX MPPT CONHEUHbIX KOHTPOMIEPOB (1 BOOOLLE NOObIX CONMHEYHbIX KOHTponnepos) 1 ana MPPT
conHeyHblx KoHTponnepos (C)MART (nponssoactea komnaHum OO0 «MUKPOAPT MNPO»), ¢ HazBaHuem KIC, kotopbit cBazaH ¢ MATT no wuHe 12C v onTManbHO C HAM
B3anmopgenctayeT. Hekotopble mogenun K3C nogaepkmBatoT paboTy C BETPOreHepaTopoM (MeHAETCA NPOLUMBKa B KOHTposnepe 1 gobasnaetca bnok N°2 ¢ TOH-mn).
Ana mopgenu TITANATOR moxHo nogkntounTb fo 15 MPPT Ho pekomeHayeTca He 6onee 10.

NIBHMMaHVe:HeO6X0ANMO OTMETUTD, YTO 3a3eMJIATb HY NMJTFOCOBOW, HY MMHYCOBOW BbIBOZ OT COMTHEYHbIX MaHenel Henb3sA.

AnAa 3aWwmTbl OT HABOZOK OT MOJSTHUIA, HEOOXOAMMO 1 O6LMIA NOCOBON BbIBOZ 1 OOLMIA MUHYCOBOW BbIBOA, COMTHEUHbIX MaHenen (Kotopble nayT K CONHEYHOMY
KOHTPOMNEpy), COeAVHATb C 3a3emsieHreM uyepe3 Y3UMMbl. DTa pekomeHZaUMA He PacnpoOCTPaHAETCA B Clyvyae MOAKMOYEHUA K TeIEKOMMYHUKALVIOHHOMY
060pyLOBaHMIO, KOTOPOE CaMO 3a3eMJIEHO Ha + UKW — akKKyMYNIATOPOB, B 3TOM CJlyyae 3a3eMIATb + UK — CONHeYHbIX naHenen HEJIb3A gaxe uepes Y3UI Tk, 310
MOXET MPUBECTM K KOPOTKOMY 3aMblKaHWIO 1 Bbixogy 13 cTpos KIC n apyroro obopyaoBaHus.

MATI nopaepvBaeT ABa anroputMa — Afa CTOpoHHKX MPPT conHeuHbIX KOHTPONEPOB (1 BOOOLLE NtoObIX CONTHEUHbIX KOHTPOepoB) 1 ana MPPT conHeuHbIx
koHTponnepoB (C)MART (nponssoactBa komnaHunm OO0 «MUKPOAPT [1PO»), ¢ Ha3BaHnem KIC, kotopbin cBAzaH ¢ MAI no wwuHe 12C n onTManbHO C HUM
B3avmogencTayeT. Hekotopble mogenu KSC nopaepmBatoT paboTy C BeTporeHepaTopom (C AONONHUTENbHbBIM YCTPOMCTBOM - Briok N°2 ¢ TOH-mu).

KHonkon “3apaa” MOXHO NpuHyAuTenbHO 3anyckatb KIC B pexiuM 3apaga, Hanpymep, Ansa TeCTMpoBaHna paboTbl.

3-®a3 || /BHewHWe YCTpOMcTea @z;@

3-®a3 /MapannenbHbln: |l NagHbIA <t

Con-solAspec Napamemun. 0 AJITOPUTM PABOTbI MPPT KOHTPOJTIEPA K3C R
MOTOPOD

12C (C)mART Bblkn)

Kon-8o lMopKknioYeHHbIX BMS 04

MPPT
Q%?fﬁs@?ﬂnwfﬁ? \USB"',% Il B tekywwen sepcnn K3C ncnonb3yetca pasbem RJ-12 Kak n B mogenax MAI Kpome TutaHaTtopa. B Toxe
SR PR il BpeMA B TUTaHaToOpe 1 HOBbIX NMnatax BMS ocywectBneH nepexo Ha 6onee HaiexHble pasbembl RJ-45. Ho

»gl °g ale‘;*‘Bie_m_mﬁ EUILE  706b1 He 610 NPOBIEM C MOAKIIOUEHIEM Pa3HbIX MOAEeNel cienaHa COBMECTVMOCTb STUX [BYX pa3bemoB.
-Qasg, Lo
b RS3 485 bit/s: irin  1.e.B pasbem RJ-45 MOXKHO BCTaBUTb [KeK C MPOBOAOM OT pasbema RJ-12.
RS3_485 Kon-Bo Yctponcte: 01
fon. Undposon Bx1:

fon. Uudposon Bx2:




Mpexpae BCcero, OTMETUM, UTO BbiNycKaeTcs 3 moandrKkauum KoHTponnepos KIC:

1. KSC DOMINATOR 200 B 100 A 250B 60 A
2. K3C PRO 200 B 60 A . KOCMPET)

: BMS+K3C(MPPT)
3.K3C 100 B 20 A (3Ta Mnagwasa mofenb He MMeeT BO3MOXKHOCTb cBA3u ¢ MATT).

Heobxopumo nogkntountb K3C k MATT. Ina storo y MAT ecTb pa3bem RJ-45 c3agm Kopnyca, ¢ Hagnucbio “MPPT/BMS”. K aTomy »ke pa3bemMy nogkntoyaetca u BMS.

T.K.y K3C ecTb cBOV faTuMK TeMnepaTypbl, TO WTaTHbIN AaTumK oT MAT MOXKHO OCTaBUTb HenoAakNoYeHHbIM. Boobe MATT cobrpaeT nHpopmaumio oT Bcex
[AaTYMKOB TeMMNepaTypbl, KOTOPbIe K HEMY MOAKIIOYEHbI, 3TO MOTYT ObiTb BMS, K3C 1 WTaTHbIN AaTUMK 1 OPUEHTMPYETCA Ha MAaKCMalibHOE 3HaUYeHNe.

Y K3C nmeetca aBa ogMHakoBbIx pa3bema RJ-12 —“X1” 1 “X2". Bce K3C koTopble 6yayT nogkntoueHbl K MATT gonxHbl 6bITb BeAOMbIMU, A1 3TOTO HEO6XOANMO
B MeHto KOC yCcTaHOBUTb COOTBETCTBYIOWMIA pexkum cBA3n ¢ MATL. Ecnn K3C 6onblue ogHoro, To Heobxoanmo B MeHto KOC ycTaHOBUTb agpeca YCTPOWCTB,
nogpobHee cm. onncaHue K KI3C.

Ina coegnHeHna MATT n K3C Heobxoanmo coeamHuTb Ntobon n3 pazbemoB RJ-12 (“X1”nnn “X2") Ha K3C ¢ pazbemom “MPPT/BMS” Ha MATI. Ina coegnHeHuA
Heckonbkux K3C ¢ MATT, no aHanorun ¢ BMS, ognH pasbem RJ-12 Ha K3C coeguHaem ¢ MATN, a gpyron co cnegytowmm K3C v T.4.
Ecnn ncnonb3yetcs ewe n BMS, To K3C nogkntoyaeTca K nocnegHemy ceobogHomy pasbemy BMS

YTt06bl 3apaboTana cBa3b mexay MAI n K3C Heobxoanmo BbibpaTtb B MeHio MATT:
"BHewHune Ycrponcrsa (3-@as...)"-> "I12C (C)mART:" nyHkT K3C (MPPT) nnu "BMS+K3C (MPPT), ecnu B cocTaBe eLle ncnonb3yetca n BMS (C)mART), nanee
Heobxoanmo ycTaHoBUTb B "Kon-Bo MogknioueHHbix MPPT:" — konnyecTBo NoAKMOUYEHHbIX NapannenbHbix MPPT.

Kaxxgbi n3 napannenbHbix MPPT goneH 6biTb MOAKNIOYEHHBIM K pa3HbIM MacC/iBaM COJTHEYHbIX NaHenen 1 Bce BMecTe K ogHoMy MaccuBy AKB.

[TPUMEYAHUE! Kaxowili konmponnep K3C KoHmMpoaupyem memnepamypy MOJIbKO €80€20 0am4yukd, no3momy O0amyuk memnepamypsl Heobxooumo
nookmodame k AKb om kaxoozo napannenbHozo K3C.

Mpu pa6ote MAI coBmecTHO ¢ KIC (oHM coeanHeHbl kabenem gna ceasm no 1°C):

1. MAI Kak Begywmin ynpasnaeT pexumamu pabotbl MPPT n noactaBnAeT HanpsaXeHUA OKOHYaHWA 3apAga, bydpepHble HanpsKeHUA 1 TOKKU, KOTopble
ycTtaHoBneHbl B MATT.

2. MATI1 cobupaet nHpopmaumio o Tokax Bcex KIC 1 B pexume 3apsaga orpaHuumnBaeT (Mnm gaxe obHynaeT) coO6CTBEHHbIN TOK 3apAga, eC/iv eCTb TOK 3apAaaa
ot K3C.

3. B 9KO pexunmax MAIT naeT KomaHay Ha n3meHeHune Toka oT K3C B 3aBMCMMOCTM OT NOAKIIOYEHHOM Harpy3ku. Kpome Toro, o6ecneunBaeTt Hy>KHbI PeXUM
paboTtbl K3C B cootBeTcTBUM € KO pexumamm.

A BHMMAHWE! Korga K3C Bepgomblin, HekoTopble napameTpbl nogmeHsoTca segywmm MAT (unn sBegywum K3C). Ho B cnyyae notepu ¢BA3M 1 npu
HEKOTOPbIX APYINX YC/TIOBUAX BEAOMbIV BOCCTaHABMBAET CBOU MapaMeTpbl, N03ToMy Bce HacTponku KOC (tun AKB, HanpsxxeHua AKDB, Toku 3apsaga un

T.0.) Yy BCEX NapaiiesibHbIX K3C gonxHbl ObITb BbICTABNEHDI OANHAKOBO, HEO6XO[J,I/IMO HE noJiaratbCA Ha YCTaHOBKU BeAyLEro.
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TMBPUAHO-CETEBAA COJIHEHO-BETPAHAA SNIEKTPOCTAHLIUA.

Cxema nogkntoueHmna MATT ¢ conHeuHbiM KOHTposiepom K3C, KoHTponnepom BeTpa KIB 1 TONAMBHBbIM reHepaTOPOM.

BetporeHepatopbl
ConHeyHble

KoHTponnep
ConHeuHbIN BeTpa K3B
KoHTponnep K3C

AKKYMynATOpHble
6aTtapen
A A

MpomblwneHHaA
ceTb

yyeta
«—> E&: <«
N

[a30/6eH30/aun3enb UHBepTOp
reHepaTop

] g
>—INE . ||[||]|
= L]

JIVHWX C NOCTOAHHBIM HanpsAXKeHeMm; —— [lepemeHHoOe Hanps»eHue 220B; JInHnm ynpaeneHus

O6beKT C
noTpebutenamm
3N1eKTPO3HEPrn




PABOTA MAT TITANATOR C KOHTPO/INIEPOM BETPOTEHEPATOPA K38

OcHoBHoe oTnnumne BetporeHepaTtopa (ganee BIN) ot CI1, Kak CTOYHMKa SHEPrnmn, COCTOUT B TOM, YTO NP OTCYTCTBUMN Harpy3Ku 1 CUiIbHOM BETPe NPOoncxoauT
3HAUMTENbHbIV POCT BbIXOAHOIO HaNpPsXXeHnA 1 060poToB poTopa BI. POCT HanpsaXXeHNA MOXeT NPUBECTU K BbIXOAY U3 CTPOA KOHTPONEpPa, a pocT 060poToB

K pa3pyLueHwmio BI.

[nAa npepoTBpalleHna HexXenaTenbHbIX nocneacTeunm mexay Bl u KoHTponnepom Heo6XxoAnMOo YCTaHOBUTb AOMNONHUTENbHbIN 6510K N22. OyHKLMOHanbHoe
Ha3HaueHne 3Toro 610Ka COCTOUT B KOHTPOJIE 3a Hanps)keHnem 1 obopotamm BeTporeHepatopa - B Cjlyyae Bbixoda HanpskeHnsa (060poToB) B ONACHbI
Avana3oH, 6nok N°2 nogknioyaeT AONONHUTENbHYIO Harpy3Ky B BMAE HarpeBaTesfibHbiX 3nemeHToB (TOHOB), UTO NPMBOANT K CHUXKEHUIO KaK BbIXOJHOIO

HanpsaeHunA, Tak 1 060poToB BeTporeHepaTtopa (TopmoxkeHuto BI).

BJIOK-CXEMA NMOAKJTIOYMEHUNA BETPOITEHEPATOPA K KOHTPOJIIEPY

BeTporeHepatop

ConHeyHbIN
KoHTponnep K3C

bnok Ne2

B

T9H

UHBepTOp
MAT

AKbB

A BHVMAHWE! Pa6oTta KoHTponnepa c BeTrporeHepaTopomM BO3MO>KHa TOJIbKO NPY NCNONb30BaHUN AONOAHUTENbHOrO 6510Ka N22!

JeTanbHylo MHPOPMaLMIO O MOAKIIIOYEHNM M HACTPOWKN CONHEeYHOro KoHTtponnepa KOC n BeTpsiHOro KoHTposnepa KOB MOXHO HalTu B macnopre

(MHCTPYKLUUK NO 3KCNyaTauumn) conHeyHoro koHTponnepa K3C n K3B (noapobHoe onucaHme KIB cm. B MNpunoxeHnnNe4).
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OHepro3KoHOM - P
CeTeBOM WHBEpPTOP:
Pexum Pmax CeTu:

Pexum 3KO: Mponaxa B CeTb
Uakb 3KO: 54 v
MNpoueHT Mopgkauku IKO: 10%
3apap po Ubyd, AHen: 02d
Max MowHocTb lpopaxu: 050kW
Mun Tapud Hauano: 00:00
MuH Tapudp KoHel: 00:00

CTapT 3apapna B Tapmcbe
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CeTeBow MHBEPTOP
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[a3o/6eH30/au3enb FEHEPATOPOM  GatapeiHbiii
reHepaTop NHBEpPTOP

bes ynpas 52y
C ynpas. 52ly

JIVHMN C NOCTOAHHBIM HAaNPAKEHNEM; === [lepeMeHHOe HanpsakeHue 220B; JInHn ynpaBneHna reHepaTopom

MMBPNAHO-CETEBAA CONNHEYHAA SNIEKTPOCTAHLIUA.

Cxema nogkntoueHma MAT c ceTeBbIM MHBEPTOPOM 1 TOMIMBHbBIM FEHEPATOPOM.

OCOBEHHOCTU NOAKJTIOYEHUA N HAYAJIA PABOTbI C CETEBbIM MUHBEPTOPOM.

[na KoppeTKkHoW paboTbl ¢ ceTeBbIM MHBEPTOPOM (“Grid”) Bam Heobxoanmo BKNOUNTb onumio «CeTeBO MHBEPTOP:» - B MEHIO «DHEProdKOHOM - PeXXnmbl
3KO». B cniyyae noAknoyeHMA CeTeBOro MHBepTopa Ha Bbixod MAI, nocnenHunin 6yaeT ABAATLCA OMOPHBIM MCTOYHMKOM HAMpPAXKEHUA ONA CETEBOrO
MHBEpPTOpa B TOM Ynce npu nponagaHum cetn 220 B.

PaboTa c ceTeBbIMU MHBepTOpamK (Kak 1 ¢ MPPT) umeet aBa pexnma - ctaHgapTHble KO pexxnmbl NPUHYAUTENbHON FreHepauumn 1 NoOgKauKu.

JocTtynHo aBe onuummn: 6e3 ynpaBneHna yactoTon “bes ynpas 52" (“Grid”) n c ynpaeneHnem yactotoin go 52Ny “C ynpas 52" (“Grid52Hz").

OTnnumne 3TMX ONUMIN BO3HMKAET TONIbKO B PEXMME reHepaL My B TOM Ynciie N NPUHYAUTENbHOW reHepauni, T.K. B 3TOM pexume ceTeBUK Bceraa 3apskaeT AKB.



B nepsom cnyyae (“Grid”) nonb3oBaTtenb cam JOMKeH N03aboTUTCA 06 OTKITIOUEHUN CETEBOIO MHBEPTOPA NPU NpeBbileHnn HanpaxeHua Ha AKB (Hanpumep,
ncnonb3ya gononHutenbHble pene MAT). MHaue B pexume reHepaumn (gake ecnm Ncnonb3yeTca nogkavka Ho nponana cetb 220B8) MOXKeT BO3HUKHYTb PUCK
nepesapaga AKb !!!

Bo BTropom cnyuyae (“Grid52Hz”) MATI, nyTem nNoBbIWEHWA YAaCTOTbl FeHepaLunn, CHXaeT TOK CeTEBUKA, YMEHbLUAsa TeM CaMbliM TOK 3apAafda Tak, yToObl
HanpsaxeHne AKB nnbo Haxogmnocb okono 6ydepHoro, NM6O He NPEBbILLAN0 HAMPAXKEHE OKOHYaHMA 3apAga B CJlyyae NOSIHOM 3apAfK/ OT CeTEBMKA.

Mpwn 3TOM ceTeBOWN NHBEPTOP AOMKEH NMETb BO3MOXHOCTb OFPaHNYEeHMA TOKa NPy n3MeHeHn YyactoTbl 2208 ot 500y go 52Mu. Kak npasumno, Takon onuyuein
obnafatT BCe COBPEMEHHbIE CETEBbIE UHBEPTOPDI.

BHUMAHUE!!! Ecnun Bawl ceTeBO MHBEPTOpP He MMeeT BO3SMOXHOCTW yNnpaBJ/ieHNA MO 4YacToTe WAM Bbl HEe MOXeTe cAienaTb BHeLUHee
OTKJ/II0OYEeHVe ceTeBMKa Npu npesbiweHnn HanpaxXeHnAa AKB To Takoin ceteBon nHBeptop noaknioyatb K MAI (Ha Bbixop 220B) Henb3Aa!l!

[pumeyaHue. Bo3MOXHOCMb NOOK/IIOYEHUSA cemesbiX UHBEPMOPO8, He UMEIWUX pe2yslupo8Ky NO 4acmome, MOXHO peasau308dmes Nymem Ucnos1b308aHUA
8CMPOEHHbIX OONOJTHUME TbHbIX pesie, 0OHO U3 KOMOPbIX MOXHO 3dNpo2pamMmmMupo8ame Ha (husuyecKkoe OmkJ/oYeHuUe cemegozo UH8epmopa npu npegbilueHuU
HanpsaxeHus Ha AKb selwe donycmumozo. Camo oon. pesie donyckaem mok 15A npuyem nepemeHHoe 2208, NO3MOMyY ec/iu MoK cemesuka npesviuaem 15A mo
oon. pesie HA0O UCNO/1L308AMb KAK ynpasseHue 6osiee MOUHbIM KOHMAKMOpPOM.

3ameuvaHune. B pa3sHbIX CTpaHax WMCNONb3ylOTCA pasHble CTaHAapTbl yNpaBieHWA 4acToTon ceTeBoro uHeeprtopa. CraHpgapt 50Mu-52lu, Hanpumep,
noggepxuBaet Poccna n Hosasa 3enaHgua. Nostomy npu HacTpoOKMKe Ballero CeTeBOro MHBepTOopa BBeAWTe TaKylo CTpaHy, KoTopasa noggeprkmBaeTr 3TOT
CTaHAapT.

Tak, Hanpumep, NONyNAPHbIN ceTeBOW MHBePTOp Sofar umeeT B HacTporikax BbIOOp cTpaHbl, HO Poccma noka He fobaBneHa, HO, Kak NPaBuIo, CylecTByeT
cTpaHa New Zealand nop kKogom 27. B Tex cnyyasx, KOrga v 3To CTPaHbl HET, BCe PaBHO MOXHO BBECTU KOA, 27, M OH cpaboTaerT.

O6wunn npuHymn paéotbl nHBepTopa MAI c ceTeBbIM NHBEPTOPOM.

B cnyyae nogknioueHna ceTeBOro MHBepTopa Ha Bbixog MAT, nocnepgHuin 6yaet ABNATbCA ONOPHbIM MCTOYHUKOM Hanpsa»KeHWA ANA CETEBOrO MHBEPTOPA B
TOM umncne npu nponagaHum cetn 220 B.

Pa6orta 6e3 ceTu 2208 nnu B peXxnme NpUHYANTENbHON reHepayum.

Ecnu MATT oTkntoveH ot cet 220B nnm oHa BpeMeHHO npornana, a Takxke korga MATT HaxoanTca B pexxnme NpUHyANTENbHOW reHepauum, TO Npu Hannymnu
N3NINLIKOB SHEPIUM OT COSTHEYHbIX NaHenen (T.e. e MOLHOCTb OT NaHenen npesbllwaeT Harpysky), MAI 6yaet HanpanaTb ux B AKB, 3apsaxas ero.

Korga akKymynaTopbl OKaXKyTCA MOJIHOCTbIO 3aPSPKEHHbIMU UM Hanpsi>keHre NpeBbIcUT OydepHoe (B 3aBUCMMOCTM OT CTaaun paboTbl anroputma) MAI
HaYHeT yNpaBnATb YaCTOTON ANA CHUXKEHUSA BbIPabOTKM SHEPTUM CETEBLIM MHBEPTOPOM (EC/IN YCTAHOBEH PEXUM YNpaBieHMa YactoTon 52Iu).

B cooTBeTCTBMN C 3aN10KEHHBIMU B CETEBOWN MHBEPTOP BO3MOXHOCTAMM, 3TO AOCTUrAETCA M3MEHEHMEM YaCTOTbl BbIXOAHOrO HanpsxeHna 2208 B MAI ot 50
My go 52 Ny (n nocnepyowem Bo3spatom K 50 Iy, korga Hanps»eHue Ha AKB cHoBa ynagér).

TakKe M3MeHeHe YacTOTbl MOXKET MPOUCXOANTb, eC/N TOK 3apAaga B AKB 6yaeT npeBbiluaTh 4OMYCTUMBIA WX MO NeperpeBy CUOBbIX /IEMEHTOB.

Ona mopenn TITANATOR MO»KHO HaCTPOUTb ero AOMNONIHUTENbHbIE pefie Ha PaboTy Mo n3bbITKY.

Kak TONbKO BO3HMKaeT ycnioBue (T.e. KOraa akkyMynAaTOPbl MOMHOCTbIO 3apAXKeHbl), NPU KOTOPOM Hafio OrPaHMunTb BbipabOTKy ceTeBOro MHBepTopa NyTem
M3MeHeHMA 4YacToTbl, 6yayT nocnepoBaTeNibHO cCpabaTtbiBaTb AOMONHUTENbHblE pene (dyepe3 3afepkKy). Pabota no um36bITKY MCnonb3yetcsa, 4Tobbl
NOAKMOUNTb JONONTHUTENbHYIO Harpy3Ky (HanprmMep, TeHbl ANA HarpeBa BOAbI) 1 PacXof0BaTh M30ObITKM 3N1IeKTPUYECTBaA OT CETEBOIO MHBEPTOPA.
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Pa6oTa c ceTblo 220B B pexxnme nogKavku.

Mpwn nogknoyeHHon cetn 220B ceTeBOW MHBEPTOP MCMNOSb3YyeT Kak onopy ceTb 220B 1 BCe n3nnwKm (T.e. KOraa MOLWHOCTb OT MaHenen NpeBbILaeT Harpysky)
HanpasnAeT B «Npofaxy» B ceTb 220B.

Ecnn «npopaxky» HeobxoaMMo 3anpeTuTb, Hanmpumep, Ball CYETUYMK He MOAAEPKUBAET TaKOW PeXMM MU 3TO BaM HEBbIFOAHO, a TaKXe ecnn Het
COOTBETCTBYIOLLErO pa3pelleHns, TO HeoOXxoanUMO BblbpaTb CETEBON MHBEPTOP C GyHKUMEN 3anpeTa Npogaxu B ceTb 220B. Takne mogenu, Kak npasuno,
OCHALLAITCA [OMONHUTENIbHbIM AAaTYMKOM TOKa, MO KOTOPOMY PEerucTpupyloTca oTpuuaTesibHbIn TOK B ceTb 220B n nget orpaHuyeHve BbipabaTbiBaeMoro
TOKa. B Takom cniyyae, Kak TONbKO 3Heprum OT CeTeBOro MHBepTOpa He XBaTaeT, 1 oT ceTn 220B HaumHaeT naTn Tok B Harpy3ky, MAI HaunHaeT nogKauky,
oTbupasn sHepruto ot AKB. 310 nponcxoant B cootBeTcTBMM € DKO-anropntmom, 4Tobbl MUHMMM3MPOBATb NoTpebneHne ot cetn 220B. A npn BO3HNKHOBEHWN
OoTpuLUaTeNbHbIX TOKOB, KOrA4a SHeprua ceteBmka npesbiwaeT Harpy3ky, MAT yTunnsnpyeT AULLHIOK SHEPruio OT CeTeBOro MHBEPTOPA, BKOYaA 3apAga.

Ana mogenn MAT TITANATOR MOXHO HacTpoOWTb AOMONHUTENbHbIE pefne Ha PaboTy Mo N36bITKY.

Kak ToNnbKO BO3HMKAET yC/IOBUE, NPU KOTOPOM Hafo OrPaHNYMTb BbIPpaboTKy (T.e. MAeT oTpuUaTeNbHbIN TOK B ceTb 220B npm MakCcMManbHOM TOKe 3apsaa), TO
B 3TOM C/yyae yepes 3afepkKy OyayT nocnefgoBatenbHO cpabaTbiBaTb AOMONHUTENbHblE pene. PaboTa no n3bbITKy mcnonb3yetcd, YToObl MOAKIIOYNTD
LOMNOSHUTENbHYIO HAarpy3Ky (Hanpumep, TeHbl AN HarpeBa BOAbl) 1 PaCXO[0BaThb N3ObITKU SNEKTPUYECTBA OT CETEBOIO MHBEPTOpPA.

Hao60opoT, Kak ToNbKO TOK OT ceTu 2208 CTaHOBUTCA MOJSIOKUTENbBHBIM, TO JOMONHUTENbHbIE Pefie HauYHYT NOoCNef0oBaTeNIbHO OTK/IOYATb JONONHUTENbHYIO
Harpysky (Yepes 3agepxKy).

ONMUCAHUE AJTTOPUTMA PEXXMMOB PABOTbI MAIT C CETEBbIM MHBEPTOPOM.

l) Pexxum “npogaxun” — Het HeobxoanmocT Bbibopa AnA ceTeBOro MHBepToOpa.

Ecnu Bbl ncnonb3yeTe ceTeBMK, UTOObI B TOM YKCie NpoAaBaTh B ceTb 2208 TO HET HEOOXOAMMOCTI BKIIOUaTb pexxmm npoaaxkm B MAI T.K. ceTeBuk 310 byaeTt
AenaTtb aBToMaTnyecku. Ecnm Bbl He XOoTUTe NpoAdaBaTh, @ TONbKO MCMONb30BaTb SHEPIMI0 CeTeBUKA ANA Harpy3ok 1 3apaga AKb To Heobxoaumo BbibpaThb
CeTeBUK C 6/IOKMPOBKO Npoaaxu (06bIYHO, NOCPEACTBOM JONOMHUTENBHOIO AaTuMKa TOKa KOTOPbIV nogcoeanHaeTcA Ha ¢pasy ceTeBoro nposoaa 220B).
T.e. pnAa paboTbl ceTeBMKa 1 B Npofarke Unm NpocTto B nogkavke B MAIT HeobxoarMo BblIOpaTb peXKmMm nogKauku. Pexrm ocTaBneH aAna COBMeCTHON paboTbl B
“npopaxe” comectHo ¢ KIC.

) Pexnm nogkauku.

DTOT peXMM MOXHO MCMONb30BaTb 1 eC/N AOMNYCKAeTCA NpoAaxa B ceTb 2208 OT ceTeBUKa 1 63 NpoJakm ec/iv B CETEBOM MHBEPTOPE NPeAyCMOTPEH PEXUM
6noKMpoBKM Npofakm (06bIYHO, NOCPEeACTBOM AOMONHMUTENIbHOMO AaTUMKa TOKa KOTOPbIN NOACOeanHAETCA Ha $a3y ceTeBoro nposoga 2208).

B aTOM cnyuae, kak Tonbko MAI peructpupyeT MMHUMAanNbHbIN TOK NPOAAXK, (OTpuuaTenbHbIN TOK ceTn 220B) TO cpa3ly NepexoguT B pexnm dydepHoro
3apaga. Kak TONbKO TOK CTaHeT MONOXUTesbHbIM (T.e. CeTeBOMY MHBEPTOPY He XBaTaeT MOLHOCTM ANA MepekpbiTUA Harpy3Ku) HauMHaeTcA nofdkayka
CTaHZAPTHbIM aNrOPUTMOM A1l CTOPOHHUX MPPT (MOLLHOCTb NOAKaYKM paccunTbiBaeTcA No popmyne B 3aBUCMMOCTU OT HanpsaxeHua AKB) .

B TpexdazHom cucteme Ha Kaxaowm $ase MOXeT CTOATb KaK TpexdasHblll CeTEBMK Tak 1 TPU He3aBUCUMbIX ceTeBuKa. MATT kaxgown ¢a3bl 6ygeT paboTatb co
CBOVIM CETEBMKOM He3aBUCMMO OT Apyrux $as 3a UCKoYeHEeM ClyYas Korga Bce Tpu ¢asbl nongyT Ha 3apag ot cetr 220B. [Mpy 3ToOM Takxe y Kaxkaon ¢asbl
Hafo ycTaHoBUTb onuuto “Ynpas. CeteBbiM IHBepTOpPOM”.

Ecnn pna tpexdasHom cuctembl yctaHoBMeHa onuma “Grid52Hz” n otcyTcTByeT ogHa u3 ¢a3 cetr 2208 1o npu gocTmxKeHmmn Ha AKB 6ydepHoro HanpsaxeHus
ocCTanbHble $a3bl BbINAYT M3 CETM, YTOObI MOXHO ObIIO YyNPaBAATb YAaCTOTOWM U HE MO3BOINTb CETEBUKY (KOTOPbIN Obin Ha ob6ecToueHHON ¢ase) NOAHATb

C/IMLIKOM BbICOKO Hanps»eHue Ha AKD.
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Takke MOXHO paboTaTb B Tpexda3HOM cucTemMe C OfHUM ceTeBUKOM Ha 1 dase, B 3Tom cniyyae Ha 21 n 311 pase HE Hapo ycTtaHaBnmBaThb “Ynpas. CeTeBbiM
NHBepTOpOM”.

Kpome TOro ecnm Bbl UCNONb3yeTe OANH CETEBOWN UHBEPTOP Ha 11 dase Ha Npoaaky 1 OH AOCTAaTOYHO MOLUHbIN TO ByeT HepaBHOMepHaA 3arpyska ¢as. B
3TOM CJlyyae MOXHO MopeKoMeHA0BaTb NOCTaBMTb 210 1 3t0 da3y Ha npoaaxy. B atom cnyyae 2a n 3a dpasbl 6yayT paspaxatb AKB (npopasad B ceTb) u npu
3TOM YacTb 3Heprum ot ceTmBmKa 11 dpasbl nonget Ha 3apag AKB. Takasa cuctema 6ynet HemHoro TepaTb Ha KINJ npy npeobpa3oBaHum B 3apag ¢ 11 ¢asbl n
noakauKy-npoga<y ana 21 n 3 ¢asbl HO yMEHbLUWT nepekoc ¢as.

) Pexxum npuHyauTenbLHOM reHepayun.

ITOT peXXnM yao6HO 1CMoNb30BaTb A/1A CETEBbIX MHBEPTOPOB HE UMEILLMX 3aMPeT Ha MPOoAaXy, a MPU 3TOM B CETb NPOAaBaTb HEXeNaTeNbHO.

B stom cnyuae MAIT cnepyet cTaHOapTHOMY anroputmy NpUHyAUTENbHOW reHepauum 1 HenocpeacTBeHHO B reHepaummn aBToMmaTnyeckn nogsapsaxaer AKb
OT ceTeBOro MHBepTopa. Ecnm npmn atom HanpsaxeHue npe.biwaeT nopor Uch AKB yactoTa reHepauun HavMHAeT pacTy OrpaHMYMBan TOK OT CETEBOro
WHBEPTOPA 1 BbIK/OYaA ero NosiHoCTbio npu 52, Mpu 3Tom nopor Uch cooTBeTCTBYET OfHOMY 13 peXMMOB 3apaga i,v,B,b (umknuuecknin, nosapag v gea
BmAaa bydbepHoro 3apaga) KOTOpbI MOXHO NocMoTpeTb B MoHuTope «Pexinm Gride». 9To cTaHAapTHble peXxnMbl Kak ecnv 6bl 6bina BbibpaHa paboTta ¢ MPPT.
Ecnu Toka 3apAga ot ceteBmKa He xBaTaeT M AKB pa3paxalTca nop Harpys3kom TO, B COOTBETCTBUM C airTOPUTMOM MPUHYAUTENIbHOWN reHepaunu, npuv
poctkeHun nopora Usko uepes 2 muHyTbl MATT nepekniounTca Ha ceTb 220B 1 HauHeT 3apAg. Ho Kak TonbKo HanpseHue nogHumetca Bbiwe Ubyd MATI
obpaTHO NepengeT Ha NPUHYAUTENbHYIO reHepaLluio.

B TpexdaszHom cucteMe Bce 3amMeUaHUs yKasaHHble B |l) AeACTBYIOT 1 B peXkuMe NPUHYAUTENBHON reHepaunn. 3aMeTM, YTo NePexooM Ha NPUHYAUTENbHYIO
reHepaumio u obpatHo 3aseayet MAT 11 dpa3bl.

[lononHUTeNbHO KO BCEM peXMMaM ecnv ycTaHoBeHa onuuma “3apag no Ubyd, oHen” n ecnn B Te4eHUM 3TUX AHeN Hanps»keHne Ha AKB He nogHUManocb oo
6ydepHoro HanpsaxeHna To MATT (He3aBucmo oT pexnma DKO) nongeTt Ha CTaHAAPTHBIN pexnm 3apaga ot cetn 220B go 6ydepHoro HanpaxxeHus. B sTom
c/lyyae TOK 3apsAga OT ceTu OyaeT AOMOMHATbL TOK OT ceTeBMKa (1 ByaeT HyneBoW ecnn TOKa OT ceTeBMKa OyaeT xBaTtaTb ana 3apagku AKB). Takxke ecnu
ycTaHoBneHa onuuma “MonHbIN 3apag, gHen” To yepes 3To BpeMa OyaeT 3anyLeH NosHbIi 3apAag.

CTOWUT OTMETUTb, UYTO B OTANYMK OT ceTn 2208, MAT B KauecTBe ONOPHOrO HANPSXXeHMA AN CETEBOro MHBEPTOpa obnaaeT TeM HeAOCTaTKOM, YTO UMeeT
3HAUUTENBbHO 6oJblee CONPOTMBEHME (B KauecTBe Harpy3ku afa ceTeBurKa). M ceTeBrK, 0CO6EHHO ecnivi OH CpaBHUM mn 6onblue no MmowHocT yem MAT,
MOXKET f,0Nro Ao6aBNATb CBOK MOLHOCTb 0COOEHHO Ha XONOCTOM xoay unu ecnu K MAT nogkntoyeHa HebonbLas Harpys3ka.

I lo3TOMY Mbl peKOMEHAYEM UCMOJIb30BaTb MMEHHO PEXNM NOAKAUYKMN Kak ONTUMaNbHbIN (CM. TaK»Ke ApYyrme NpuUYmHbl MCNosib30BaTb NOAKAUYKY OMMCAHHble
B pabote c MPPT).

AOrn. NNATbl PACLLMPEHUA

B MAI TutaHaTop, Ha 3agHel NaHenu, Tam rae ecTb BbiBOAb! AoMN. Pene, HaxoanTca pasbem Ans Aon. NaT paclumpeHus.
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Aon. NMnaTta BHewHnx yndpposbix Bxopos (ExtBut). 3-®a3,|| /BHewHne Y1 a
3-®a3 /lMapannenbHbin: [‘nasHbIN

Mnata paccumTaHa Ha yeTbipe Bxoaa 1-4 n oanH Bbixoa LED. Bxoa 2 MoXKeT MCcnonb30oBaTbCA Kak aHaNIoroBbll B TOM Kon-so/Aapec MNapannenbH.. 0
MoTop3d:

yncne Kak gaTumk TemnepaTtypbl. 12C (C)mART: BB

MO Bepcun 3.0 noaaepmBaeT ABa LMdPOBLIX BxoAa 1 1 2 KOTOpble MOMYT UCMONb30BaTbCA Kak Aybnepbl KHOMOK Kon-Bo ”°ﬂ"”'°“f:'ﬁb"f B'!ET 04

“CTAPT” n “3APAL" nnuyeson naHenn MATIT nnn Kak NCTOYHUK BKIOYEHMA oM. pene. Takke eCTb OAMH BbiBOA AN Anpec MAT (ModBug)f - 01

ynpasneHusa ceetoguonom — LED. Ecnu BbibpaH Bxog Kak “[on Pene” To B HaCTpoOKax 4omn. pefie HeoOX0AMMO TakxXe RS1(US§)3)HPSEO£QSZ Us [,1’;‘2 rt
u ” u " RS1(U -> It/s: le

HacTpouTb gon. pene Ha “lNo BHewHemy uudpposomy Bxoay” cm. pasgen “dononHutenbHble Pene”. lon. RS485: Seplos4B85)

Camu KHOMKM MOXHO cAenatb Ha NpoBoAax AJIMHOM He 6onee 10-15 MeTpPOB 1 NOAKNUUTL K pasdbemy X3 (BbiBOAbI 1, ,3;"833-!}85'5:;?,";'?‘%9 -

2 1 GND). YTto6bl 0TOGparkaTb peakLmio Ha KHOMKM MOXKHO NOAKMI0UMTb CBeToanoa K BbiBogdy LED pasbema X4. RS3_485 Kon-Bo YcTpPOMCTB:

Tak>ke Ha nnaTe pacnonoxeH paguonpremHnk MP323R 433Mry Ha 4 KaHana. B pe3ynbraTe C NOMOLLbIO Ny/ibTa MOXHO Aon. Liudbposon Bic:
ncnonb3osaTb KHoNkW “CTAPT” n“3APAL" n ynpaBneHue gon. pene AUCTaHUMOHHO (~80M NpAMON BUAMMOCTN). Ron. Lupposoi-Fie

MAT KH.CtapT
MAN KH.3apsg
| Aon Pene

I

[on. NMnarta RS485 Il.

Mnata cogepuT gBa ONTUYECKM n30nnpoBaHHbIx nopta RS485 (RS1 1 RS3). Mopt RS3 (MASTER) — yHMBepcanbHbIN, T.e. MOXeT paboTaTb Kak BeAyLnii, Tak 1
Kak Be4OMbIi1 (paHee nnaTa BbiNyCKanacb TONbKO € 3TUM ogHUM noptom). MopT RS1 (PIC) paboTaeT ToNbKO Kak BEAOMbIIA, 1 OH OTOOpakaeT Ha cebA TaKom e
nopT KoTopbii obcnyxnsaet USB. T.e. ogHoBpemeHHOo USB 1 RS1 ana RS485 paboTtatb He MOTyT.

B kauecTBe Begomoro RS485 pabotaet no npotokony ModBus RTU n cnyxut ana nporpamm Tuna SCADA (a66p. ot aHrn. Supervisory Control And Data Acqui-
sition — grcnetyepckoe ynpasneHue n cbop faHHbIX). Tak->Ke 3TOT NPOTOKON noaaepmsaetca n moHntopom MAPGui.

B kauectBe Begyuiero nopta RS485 MoXHO onpawmBatb ycTponcTsa tuna mogynen nutmesbix AKB. CooTBeTCTBEHHO ABa NopTa MOryT OAHOBPEMEHHO
ornpalwmsaTtb yCcTponcTBa moaynen nutrnesbix AKb n ogHoBpemeHHo KoHTponuposaTb MAT B cuctemax SCADA.

Paszbem RJ45 nmeet pacnmHoBKy coBmecTuMyto ¢ nnatamu BMS Seplos n Vektor, a umeHHo RJ45 X7,X8 (1,8 -B; 2,7 - A; 3,6 — gnd; 4,5 — yuepe3 nepembluky +5v).
Bce curHanbl ranbBaHMYeCcKmn pa3Ba3aHbl, ICTOYHUK +5V MowwHOCTbo 1BT (200mA).

Mepemblukn J21 1 J22 nogKnoyaloT TepMUHanbHble pe3nctopbl 120 om KoTopble obecneumnBatoT CorfnacoBaHne “oTKpbITOro” KoHua Kabensa ¢ octanbHOM
NINHUEN, YCTPaHAA OTPaKeHMe cUrHana (HeobxoanMBbIN, Kak MPaBuo, ANA AIVHHBIX JINHUR).



Mepemblukn P1 n P2: koHTakTbl 2-3 (Ha oboux P1 n P2) nepekniouaetr pasbem X8 Ha RS1 (PIC) Te.
HenocpeacTBeHHO oTobpaxaeT nopT RS1, ecnm e 3aMKHYTbl KOHTaKTbl 1-2 (Ha 06oux P1 1 P2) To pazbem X
8 pabotaeT Kak aybnep nopta RS3 (MASTER) T.e. pa3BeTBuUTENb pasbema X7.

Ecnn B“Oon RS485"BbibpaTh “RS3_485_SI"T0 Nnopt RS3 6yneT paboTath B BefgoMoMm (Slave) pexxkume. Mo stomy
nopTy MoXxHo paboTtatb ¢ MAI no nonynsapHomy npotokony ModBus RTU. 3ToT npoTokon nogaep KkmBaioT
MHorouyncneHHble nporpammbl SCADA ¢ NOMOLLbIO KOTOPbIX MOXHO KOHTPONMPOBaTb paboTy, onpawmsaTh
napametpbl, a Takxe ynpasnatb MATI. Mpotokon ModBus RTU TpebyeT HazHaunTb agpec onpalinBaemoro
YyCTPOWCTBa KOTOPbIN MOXKHO Ha3HaunTb B "Agpec MAI (ModBus):". Take Heo6xoaANMO Ha3HaYNTb CKOPOCTb
nopta "RS3_485 bit/s:".

> m

> m &

(2]
=
-

:

Ecnn BbibpaHbl Tpu cnegyowmx pexxkmma 1o RS3 6yaeT paboTtaTth B KauecTBe Beayulero (master) n no stomy
nopty cam MAT 6yget onpalumBaTb gpyrve BefoMble YCTPOWCTBA, B JAHHOM C/lyyae — moaynbHble AKB cm.
pa3gen “BbIBOP N SKCTUTYATALNA AKB. AKKYMYJIATOPbI (KUCJTOTHbIE, TENIEBbIE, AGM, LIFEPO4, LTO)”
nyHKT “Mogynun nutnesbix 6atapen (Vektor, Dyness, Seplos, ...)" Mpn 3Tom ckopocTb 6yaeT BbiGpaHa

aBTOMATMYECKN.
AHanornyHo genaetcA Bbibop nopta RS1:
"RS1(USB) MpoTtokon:" et
USB mArt — nopaepKa CTaHAAapPTHOro nNpoTokona MukpoapT yepe3 USB nopt. T.e. RS1 6ypet paboTtaTth B RS3 485 8|
KayecTBe BefOMOro no rnpotokony mArt- craHgaptHoMmy npotokony MAI KoTopbin nopaepunBaer, Vektor(Growatt)485
HanpumMep, nporpamma moHutop MAPGuUI. Seplos(Pylon)485

_ y Dyness(Growatt)485
USB ModBus — aHanormyHo nepBoMy MyHKTY TONbKO C nogaep»kkon npotokona ModBus RTU yepes USB
nopT.

4855/ ModBus — nopgaep»xka npotokona ModBus RTU uepe3 RS485 nopT B B KauecTBe BeAOMOro (Yepes gor.
nnaTy pacwmpeHna noptos RS485).

NMpumeyarue. Ecnu 8bibpaH 48551 ModBus mo USB nopm pabomame He 6yoem. AT
Tak-»xe Haoo 8bibpame aopec MATT (dna ModBus) u ckopocme "RS1(USB)->PC bit/s:". Yem 0nuHHee nposoda, mem USB ModBus
MeHbWYIo CKOpoCmMb He0bXxo0uUMO 8b16Upame. []Jo 5M 803moxHO pabomame Ha 19200 bit/s (no ymonyaHuro). 485S| ModBus

MpumeyaHnue. [Ipu nooknoyeHuu MoOysbHbIx sumuesblix AKb Heobxodumo o03Hakomumca ¢
coomgemcmayroujeli 0oKymeHmauyued.

Ecnu modynu ¢ nnamou Seplos nodkntoyatomca k nopmy RS485 6e3 0onosHUMEbHbIX YCMAHOBOK (HYXHO
MmoJibKo 8bicmasume aopec 6amapeu cooms. oun nepekatodamenamu). To y modyna Dyness Heo6xo00umo
ycmaHosums 0un nepeksiroyamenu 8 KombuHauuto “0110”(umobel ycmaHosumMb HyXXHbll anzopumm pabomsi
¢ RS485). A modynio Vektor Heobxooumo cneyuaneHol ymunumodu “InterverSetting.exe” (4epe3 nepexoOHUK
USB-> RS485) ycmaHosume anzopumm pabomei 014 RS485 (0514 s3mozo HyxHo cmeHums “Inverter Code” ¢ CAN
Ha mun 1->SaColor/Growatt m.e. 3anucame 3HayeHue 1).

625000

IMpu s8bibope coomsemcmaytoujezo MoOysia asmomamuyecku 8blbupaemcsa ckopocme nopma RS485, 3HayeHUe MAakcuMasnbHoO Kosuyecmea modysned, a

makxe mun AKb u coomgemcmeaeHHo 15 unu 16 a4eex 8 Mmodyne (Hanpumep, 015 Dyness — 15a4eex).
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PEXVIM PABOTb ABOVIHOIO MPEOBPA3OBAHIAS

MAI npu paboTe C NPOMBILIEHHON CeTb MPWU NPONagaHuK MNocieaHen
NMeeT BPEMSA NePEKSIYEHNA ~5MC, B XyALLIEM cilydae (6e3 Harpy3Km) 4o 8Mc.
Tem He MeHee MHOrga BO3HUKAET HEOOXOAMMOCTb MOMIHOCTbIO UCKIYNUTD
BpeMs nepekoYeHns, Hanprumep, 4ytobbl He JONYyCTUTb €60 06OPyHOBaHMA.
B aTom cnyuyae B MAI TuTaHaTOp €CTb BO3MOXHOCTb NMOAKAUNTb Ha BXodl
MATI BbIxoA MHBEPTOPHOro ctabunmnsatopa, a Ha Bxoall MAI Bxop 2208 fo
cTabununsatopa 1 BblbpaTb cooTBeTCTBEHHO Ansa |l Bxoga cetn 2208 onuuio
"CeTb 2208 Bx2:"-> “BxoaCetuBx1 ‘go’ . CyTb paboTbl 3aK/OYAETCA B TOM, UTO
MAI o6HapynBaeT OTK/OYEeHNe CeTM MO BTOPOMY BXOAy W MOKa
NHBEPTOPHbLIV CTabUNN3ATOP AEPXKUT HanpsXeHMe Ha CBOeM Bbixoge (T.e. Ha
nepsom Bxoge MAIT) MAI genaeT nepeknoyeHne Ha reHepaunio TeM caMbiM
He JonycKasa pa3pbiBa NePeMeHHOro HanpAXKeHUs.

Takum 0b6pa3om, Kpome OTCYTCTBUA BPEMEHW NEPEKNOUYEHUs, pexkm on-line
obecneumBaeT 100% cTabunusauunio HanpaXeHUA U 3alWnTy OT BblbpoCOB
Hanps>KeHUsA B CETU U/UNN OT SNIeKTPOoreHepaTopa, YTo NPUBOAUT K PE3KOMY
YBEIMYEHNIO HAAEXHOCTM WM 3alWuUTbl He TONbKO  MOAKKYEHHOTO
o6opynoBaHMA NOTPebuTenei, HO N K NOBbILLEHNIO OTKAa30YCTOMUYMBOCTH.
CTONUT OTMETUTb, UTO He BCE UHBEPTOPHbIE CTabunm3aTopbl MOTYT NOJOWTHU.
Heobxopnmo, utobbl cTabunuszatop gepkan HanpsxeHue 220B B TeYEHWUM
MUHUMYM 10MC nocne oTKNtoyYeHna cetu 2208.

MNpwn aktmBauyum onuun “BxogCetnBx1 ‘Ao’ ” ctaHOBUTCA [OCTYNHOM OnNumA
“CoonBxoaCetnBx1'go’ 5MMH" 3Ta onuma No3BoNAET NepenTn Ha paboTy oT
BXxofda cetu 2208 oo ctabunmszatopa, KoTopas nogkmntoueHa Ko Il Bxogy cetn
MAT, npun HeumcnpaBHOCTK cTabunmsaTopa.

T.e. ecnu Ha IBxoge MAI HanpsxeHue 220B He 6yneT NOABNATLCA B TEUEHUU 5MUH NPUW BKKOYEHHOW onuumn 1 npucyTctBum cetn 2208 Ha |l Bxoge MATI
nepengeT c reHepaummn Ha ceTb 220B ot Il Bxogda. ITa onumaA paboTaeT Kak AONONHUTENbHAA 3alMTa B CJlyyae npobnem co ctabunmsatopom Ho paboTaTtb B
0ObIYHOM peXnMe NepeKyeHna C SMc3aepPKKo.



Mogenb TITANATOR ocHalleHa BCTPOEHHbBIM MUHUKOMMbIOTEpOM Ha 6a3e RaspberryPi (MAK «ManvHa») : ogHOKpUCTaNibHaA cUCTeMa C YeTbipbMsA AApPaMu
ARMv8 CPUuactoton 1200 Mly. MuHukomnbioTep cHabxéH LAN, ueTbipbMsa Bbixogamu USB mn npegHa3HaveHa AnA AWCTAHLMOHHOIO MOHWUTOPWHra
anekTpoceTen 1 ynpasneHua uiseptopamu MATT, conHeuHbiMn KoHTponnepam MPPT K3C, BeTporeHepaTtopamu 1 akkymynatopamu (B Tom uncne ¢ BMS). Ha
HoBbIX Mogenax MAIT MoryT noABNATbCA HOBble, 60ee COBEPLLEHHDbIE, MOAENTM MUKPOKOMIbIOTEPa.

JT0 Hebonbwon Beb-cepBep, KOTOPbI MO BaWEMy >KENaHWK MOXeT ObiTb [JOCTyneH ¢ Nboro ycTponcTBa B MUpe, MOAAEPKUBAIOLLErO
NHTepHeT-coeanHeHne n nmetoLero niobon Beb-6paysep. Bol MoxkeTe HabntoaaTh paboTy B peanbHOM BPEMEHU BCEX BALUMX YCTPOWCTB U YNPaBAATb MU KaK
B Mpepenax Aoma, Tak MU u3ganeka, Hanpumep, co cMapTdoHa. HekoTopble CTPaHMUYKKM CO34aHbl YMbILWAEHHO B OYeHb NPOCTOM BUAE, YTO MO3BOMSAET UX
OTKPbIBaTb Ha CaMbIX MPOCTbIX YCTPONCTBAX.

YTtobbl caenatb paboTy ¢ obnakom elle 6onee yaobHOM, BbINYLLEHO NPUIIOXKEHME ANA YCTPONCTB Ha 6a3e Android 1 iOS nog HazBaHmem Malinkali).

Bo3MoOXXHOCTU N NnpenmyuiecTea:

MOHUTOPUHT cOCTOAHUA 06HOBNEHUA Kaxkgoro MAK «ManuHa»

MNpocmoTp co3pgaHHo B obnake rpadumku (copoc macwtaba - AAVHHBIN Tan)

MNpocMOoTp co3paHHbIX B 0ONaKe CYETUMKIM MO YCTPONCTBAM

OunbTpauma rpadpukm n cyeTunkm no BoibpaHHom MNAK «<ManuHa»

MNpocmoTp Tekywero coctoaHmna MATT, K3C no nopty RS232 (USB), K3C Ha wuHe 12C MATT, BMS
PaboTa ¢ HECKONIbKMMM aKKayHTamMKn 0651a4yHOro cepauca

Mb6Kasa cncrema TpeBOXKHbIX yBeAOMIEHUIA
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PEMOHT

NHpopmauma no pemMoHTy HaxopuTca Ha canTe http://invertorru B pasgene «0 KOMMaHUM»-><PEMOHTHAA MacTepckasd» W microart.ru B pasgene
«NoffeprKKa»->«CepBUC U PeMOHT». [oxanyincTa Bceraa nposepanTe MHGOPMaLMIO Ha CaliTe, OHa ABNAETCA Hanbonee akTyanbHON.

Mo TenedoHam MOXKHO y3HaTb O NpoLeaype nepecbuiKn Npnbéopa B peMoHT: +7 (495) 477-54-51 (R06. 5). HanncaTb MOXKHO Ha NOYTY: service@microart.ru.
Bpems paboTbl cepBucHom cny»6bl: ¢ 10 go 17.45 no paboumm gHAM NO MOCKOBCKOMY BPEMEHW.

MpuBe3tn n caatb NpnbOpP CaMoCTOATENIbHO MOXHO Mo agpecy: . Mocksa, yn. Bosas, aom 2, opuc 11 B 6ygHm ¢ 10 go 17.45 6e3 obepna (Bac BcTpeTaT Ha
npoxogHou). Ho, Kak NpaBuo, JOCTaTOYHO 3aKa3aTb JOCTaBKY A0 TEPMMHaNa TPAHCMOPTHOM KoMnaHuy B MockBe (Mbl 3abupaem rpy3sbl camm).

MpaBuna nepecbinkn (Ana Bo3BpaTa B PEMOHT).

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

Mpu oTNpaBKe yKasaTb, Py HEOOXOANMOCTU, CrieflytoLine AaHHbIE:

Monyuatenb: OO0 «MUKPOAPT MPO»

WNHH/KIMM: 7716947691/771601001

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

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

KoHTaKTHOEe n1u0: 0CTaBUTb NyCTbIM, NM60 yKazaTtb «COTPYAHMK OpraHu3aumnmy.

2| B cnyvae oTCyTCTBMA NPEACTaBUTENbCTB AaHHbIX NepeBO34MKOB B Ballem HacenéHHOM NyHKTe, Bbl MoxeTe 0TNpaBuTb NPU6GOP B PEMOHT N06bIM ApYrM
nepeBO34YMKOM 3a CBOV CUET 10 ABEPM (B CIyUae, Aaxke eCNY MHBEPTOP HAXOAMTCA Ha rapaHTUM). 3anpeLlaeTca BbICbIaTb Mprbopbl Ha Apyrne agpeca no r. Mockse.
3| 3anpeliaetca Bbicbinatb 06opynoBaHve 6e3 Hagnexalle ynakosku. Heobxoarmo oTnpaBnAaTb Npnbop B KOPOOKe C MeHONNacToBbIMK Yronkamu Miu
[AONONHUTENbHO B 60Mee KPynHOM KOpobOKe, CO BCeX CTOPOH OONIOXEHHOWN CioemM MArkon 6ymary He MeHee 5cm. CBepxy OKOHYaTeNIbHOWM YNakoBKW (Ha
MELLKOBWHY, eC/iv MOCbISIKa 06lWK1Ta), B COOTBETCTBYIOLWEM MeCTe, NpuknenTb Hagnucb «BHUMAHMUE! BEPX. HE MEPEBOPAYUBATb N HE BPOCATDb!».

B npoTBHOM cnyyae, peMOHT 6yeT NnaTHbIM, BKIOYaa NOBPEXAEHNA HAHECEHHbIE MO BMHE TPAaHCNOPTHOM KOMMaHUW.

4| B nocbiNKy € NpMbopoMm BIOXKWTb NPETEH3NOHHOE NMMCbMO C OMCAHMEM HENCMPABHOCTH, 1 MO BO3MOXHOCTY YKa3aTb, BCE UTO GbI/I0 MOAKITIOYEHO:

- EMKOCTb MNOAK/TIOUYEHHbIX aKKYMYNATOPOB;

- Oblsla M NoAKoYeHa cetb 220 B;

- Kakoe 0bopyaoBaHVe MOAKMIOYMAN Ha BbIXOA Nprnbopa;

- ObI1 NIV NOAKIIOYEH KaKoM-NMOO TONAIMBHbIV reHepaTop (UK »e reHepaTop, NOAKMOUYEHHDBIN HEMOCPEACTBEHHO K aKKyMyNATOpaMm);

- B KAKOM peXxnme 1 B Kakoi MOMEHT Npubop BblLlen 13 CTPOSA.

Takke B nocbuiky ¢ npnbopom Bnoxmtb KOMUKO nocnegHen ctpaHuubl 06/10)KK1 nacnopTa Wav rapaHTUHOrO TanoHa (rae yKasaH cepuiiHbIfi Homep
npu6opa, ero oCHOBHble NapamMeTpbl 1 MOAENb, a TaK XKe AaTa NPoAakn/Npon3BoACTBa).

BAXKHO!!! Cam nacnopt gonxeH octatbca y Bac.

5| B conpoBogmnTenbHOM ncbMe o6a3aTtenbHo ykaxute OO nonyyatensa nocse peMoHTa, KOHTaKTHbIN HOMep TenedpoHa, MOJHbI 06paTHbI agpec, aapec
3NeKTPOHHOM NouThl (e-mail) AnA BbicTaBNeHUA cYéTa Ha onnaTy B C/lyyae, eCn PeMOHT ByaeT NPpU3HaH He rapaHTUHbIM. YKaXknTe cepuio 1 HOMep nacrnopta
(npun oTnpaBske Kak ¢un3. nuuo), nnéo NHH/KIMIM opraHnsaumm (npu oTnpasBKe Kak op. 11Uo).

6| O coCTOAHMMN pEMOHTA MOXHO Y3HaTb, No3BoHMB B OO0 «MUKPOAPT MNPO» +7 (495) 477-54-51 (po6. 5) / MHOroKaHanbHbI TenedoH: +7 (495) 477-54-51),
Ha3BaB HOMep NprbOopPa, NN YKa3aB Naposib C KBUTAHLMM O MPUEME B PEMOHT (ecnn npubop caBanca B PEMOHT INYHO) B MHTEPHET Ha http://s.microart.ru/map.
7| MopAapoK Bo3BpaTa MCNpPaBHOro TOBapa, KYNneHHOro Yepes MHTePHEeT-MarasunH: CeMb JHel nocsie noslyYeHns 3aKka3uKom.

8| B cnyyae, ecnu npucnaHHoe Bamun obopypoBaHue (npoaykuma komnanum OO0 «MUKPOAPT TPO»), HaxopAweeca Ha rapaHTUW, No pesynbraTam
LAVIArHOCTUKM NPU3HAETCA UCNPABHbIM (TO eCTb paboTaeT B WTaTHOM pexume), Ha Balie nmsa 6yaeT BbiCTaBNeH CYET Ha OMnaTy 3a yc1yry AUarHOCTUKK, a Tak
e cyMMa 3a nepecbinky B ropog Mocksa, kotopyto onnatuna komnaHua OO0 «MUKPOAPT IMPO». Tak »ke npnbop 6yaeT oTnpasneH o6paTHO 3a Baw cuér.



Homep TAPAHTUWHDbIA TAJTIOH
S/N

[laTa Nnpofau ToBapa 20 r.

HomunHanbHoe Lera
HarnpsxeHve @ @ @ 3ameyaHus
AKB, B 12 24 48 MNMoanucb Nnpoaasua
MNpowussogutens OO0 «MUKPOAPT MNMPO»
[laTa n3rotoeneHuns ToBapa 20 r.

MolluHOCTb @

i
i

3,5 5,0 7,0 -
lapaHTWiiHbIN CPOK — 3 TOAA € AaTbl NPOAAXM, HO He Goree 3 NeT 1 4-X MecAues ¢ AaTbl
n3rotosnieHus. Cpok cny»6bl Npr6opa — 6 NeT. PeanbHblil CPOK SKCMTYTaLmm MOXET
C} C] C} cocTaBnATh 7o 30 JIeT, Npy YCIOBUAX:

10,0 15,0 20,0 1. 3ameHa pene ( yepes 3-7 ner)
2. 3aMeHa BeHTUNATOPOB (Yepes 5-8 neT)

3. 3aMeHa BCeXx aNeKTPONUTNYECKX KOHAeHcaTopoB (12-15 neT)

F@paHTUMHBIN PEMOHT (gaTa) 20 r.
F@paHTUNHBIN PEMOHT (gaTa) 20 r.
FapaHTUNHBIN PEMOHT (gaTa) 20 r.
MpumeyvaHne:

FapaHTUNHBIN PEMOHT NPON3BOANTCA NPY HANMUYUK NeYaTy GUpPMbI, AaTbl NPOAAXKM
B FAPaHTUMHOM TalloOHe 1 MOANWCU NpoAaBua. [apaHTWiAHbIN (6ecnnaTHbIN) PEMOHT
He NPON3BOANTCA NPU HapyLUEHNW HAaCTOALLEN NHCTPYKLMM MO SKCIyTauuu,
HapyLleHU1y NNom6 UM MHOTO BMeLLaTeNbCTBa B KOHCTPYKLMIO.

nOpﬂAOK BO3BpaTa NCMPaBHOIo ToBapa KynJiIeHHOro Yepes3 MHTEPHET: CEMb OHen nocne
WWW.invertor.ru noJiyy4eHnA 3aKa3vynmkom.



