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3ArAJIbHA IHOOPMALIA

Y Win iHCTPYKLiT onncyloTbCA NpaBuia BCTAHOBMIEHHA Ta eKCnyaTauii NprucTpolo, a TakoX
MOLYK Ta YCYHEHHA HeCnpaBHOCTEN. YBaXKHO MpoumMTanTe Lo iHCTPYKLUitO 3 eKcnyaTauii nepes
BCTAHOBJIEHHAM Ta eKCrJlyaTali€lo NPUCTPOLo i 36epexiTb ii ANA NoJanbLUIOro BUKOPUCTAHHSA B
AKOCTI JOBIAKOBOro MaTepiany.

Y Ui iHCTPYKUIT TaKOX MiCTATbCA BKA3iBKM 3i BCTAHOBNEHHSA Ta 6e3neyHol ekcnyaTauii npu-
CTPOIO, a TAKOX iHPOpPMaLifl NPO IHCTPYMEHTY Ta MOHTaX efleKTPUYHUX 3'€QHAHb.

3AXOAU BE3MNEKA

A Ller po3gin mMicTuTb BaxkKnMBi iIHCTPYKLIT 3 6e3neyHoi ekcnyaTaLii npucTpoto.

1. Tepen noyaTKOM BUKOPUCTaHHA NPUCTPOIO O3HANOMTeCA 3i BCiMa iIHCTPYKUiAMM Ta none-
peaKyBanbHMI HaMMcamu 1 MO3HaYKaMuy Ha KOpMyci MPUCTPOI0, akyMynAaTopa, @ TaKoX YCi
BiANOBIAHI pO3Ainy UbOro NocibHKKa.

2. YBATA! LL|06 3MeHLWNTN pU3NK OTPMMAHHSA TPaBM, 3apsarKaliTe 3a 4OMNOMOrOI0 LibOro npu-
CTPOIO NULLE CBUHLEBO-KUCIIOTHI akymynaTopHi 6atapei rnnbéokoro pospagy, abo cymicHi 3a
BXiAHMMM NapameTpamu 6atapei. AKyMyNATOPU iHLWIMX TUMIB MOXYTb BUOYXHYTU, CNpUYK-
HUBLUW TPABMU Ta NMOLIKOAXKEHHA.

3. He po3bupaiite npuctpiit. Ana nposefeHHs TexHIYHOro 06cnyroByBaHHA abo peMOHTY
3BEPHITbCA B aBTOPU30BAHNI CEPBICHUN LEHTP.

4. W06 3MeHWUTN pr3KK ypaxKeHHA eNeKTPUYHUM CTPYMOM, Bif'€fHaliTe Bif MPUCTPOIO BCi
Kabeni nepep TeXHIYHUM 0OCNTYroByBaHHAM ab0 UMLLEHHAM NPUCTPOIO.

5. YBATA! BcTaHOBNEHHA NPUCTPOIO 3 aKyMy/IATOPOM Ma€ BUKOHYBATUCA NuLle KBanidikosa-
HNM NepCoHanom.

6. HE 3apapxante akymynAatop, AKLO BiH 3ameps.

7. [na3abe3neyeHHs edeKTMBHOI pOOOTU NPUCTPOIO JOTPUMYINTECA HANEXKHNX TEXHIUHNX
XapaKTepUCTuK nig vyac Bubopy Kabenis NoTpibHOro posmipy.

8. bypgbTte pyxxe ob6epexHi nif yac poboTH 3 BUKOPUCTAHHAM MeTaneBurX iIHCTPYMEHTIB 6ind aky-
MYNATOPHMX 6aTape, OCKINIbKN € PU3MK NafiHHA IHCTPYMEHTY Ha akKyMynATOpHY 6aTapeto,
LLIO MO>Ke NPU3BECTU 10 NOABM iCKOP ab0 KOPOTKOro 3aMUKaHHSA B JIaHLI03i akyMynAaTopa Ta
HLNX eNleKTPUYHUX eNleMeHTIB, a Lie, Y CBOIO Yepry, Hebe3neuHo MOXJ/IMBICTIO BUOYXY.

9. [oTpuMmyiTeca NocnifoBHOCTI BCTAaHOBJIEHHA MPUCTPOIO B pa3i HeoOXiAHOCTI Bif'€qHaHHA
KOHTAKTHUX KNleM 3MiHHOro abo nocTiliHoro cTpymy. [loknagHy iHpopmalito AvB. B po3gini
«BCTAHOBJIEHHA MPUCTPOIO».

10. Y AakocTi 3acoby 3axucTy Bifj NepeBaHTa)KeHHA Mo CTPYMy B NaHL03i KMBJIEHHA Bif akymyns-
Topa nepenbayeHo nnaBKMin 3anobixkHUK Ha 150 A.

11.  IHCTPYKLUIII 13 3A3EMJIEHHA. Lieit iHBepTOp/3apagHuii NpuUcTpiil NOBUHEH 6yTy NigKio-
YeHWI A0 NOCTINHO 3a3eM/IeHOI CUCTEMU eNEKTPONPOBOAKN. BcTaHOBAIOWOUM NPUCTPIN,
[OTPUMYITECA MiCLIeBMX BUMOT i MpaBul.

12. He gonyckante KOPOTKOro 3aMMKaHHA BUXIAHVX KOHTaKTiB 3MiIHHOIO CTPYMY Ta BXiAHWX KOH-
TaKTiB NOCTiNHOro ctpymy. HE nigkniovanTe o enekTpomepexi B pasi KOPOTKOro 3aMMKaHHA
BXOZiB MOCTINHOIO CTPyMy.

13.  YBATA! TexHiuHe 06cnyroByBaHHA NPUCTPOIO MOXYTb BUKOHYBATU NivLLe KBasidikoBaHi
cneuianictu. AKIWO NiciA BUKOHaHHA peKoMeHAaLili, 3a3HadeHrx y Tabnumui MoLuyKy Ta
YCYHEHHS HECMPABHOCTI BUPOOY, NPUCTPIl MPOAOBXKYE BifoOpakaTn MOMUJIKY,
3BEPHITbCA B aBTOPU30BaHWIA CEPBICHUI LEHTP AJ1s MPOBEeAEHHA TEXHIYHOTO 06-
CJlyroBYBaHHA ab0 PEMOHTY.



BCTYN

Lle 6aratodyHKLiOHanbHWI NOPTAaTUBHWI iHBEPTOP/3apAAHWIA NPUCTPIi, AKNIA NOEAHYE B COOI
byHKUiT iHBepTOpa, 3apAAHOIro NPUCTPOIO Bifi COHAYHUX GaTapel i 3apAAHOro NPUCTPOIO AJlA aKy-
MynATopiB. BiH XxapakTepn3yeTbCA NOPTaTUBHUMYM PO3Mipamm Ta MOXKe BUKOPMCTOBYBATNCA AK AKe-
peno 6e3nepebiliHOro XXMBMEHHA. YHiBepCcanbHUIM 3a CBOIM Npu3HayeHHAM PK-gucnnei npuctpoto
3abe3neuye NerkopoCTynHi Ana KOHOIrypyBaHHA KOprcTyBayem GyHKLT KHOMKOBOrO KepyBaHHA
onepaviAMu Ta NapameTpamm NPUCTPOLO.

QOyHKuUiT

. IHBepTOp i3 UNCTOIO CMHYCOIfOIO0
. HanawToByBaHWI Aiana3oH BXigHOT Hanpyru Ana nobyToBOi TEXHIKM Ta NePCOHaNbHUX

Komn'oTepis

. HanawTyBaHHA cunm CTpymy 3apsafKaHHA akyMylIATOPHUX GaTapeit AnA pi3HUX BUAIB 3aCTo-
CYBaHHA

. HanawTyBaHHA npiopuTeTy 3apAagKaHHA Bif MepeXi >KMBIeHHA 3MiHHOTO CTPYMY/COHAYHNX
GaTapen

. CyMiCHICTb i3 Hanpyro mMmepexi eneKkTpoXnBIeHHA abo XMBNEeHHA Bif enekTporeHepaTopa

. ABTOMaTUYHWIA Nepe3anycK Npwv BiAHOBNEHHI XXMNBIEHHA B MepeXi 3MIHHOIO CTPYMY.

«  3axucT Bifi NepeBaHTaXKeHHA/NeperpiBaHHA/KOPOTKOro 3aMUKaHHsA

+  MpopymaHuii anroputm po6oTM 3apAJHOIO NPUCTPOIO ANA aKyMyNIATOPIB, Lo 3abe3neuye
onTMarnbHe GYHKUIOHYBaHHS aKyMynATOpHYX 6atapeli 0

« OyHKLUiA XONOZHOrO 3aMnycKy

BbasoBa apxiTeKTypa cuctemm

Ha MantoHKy H/X4e noka3aHO OCHOBHI BUAM 3aCTOCYBaHHA LibOro iHBepTopa/3apAaHoOro npu-
CTpoto. 115 NOBHOLHHOT po60TY CCTEMa TaKOX NMOBUHHA BK/OYATLX Taki NpUCTPOI:

+  eNeKkTporeHepartop/eneKTpomMepea;

«  doToeneKkTpUYHi mogyni.

3BepHiTbCA 4O CBOrO CUCTEMHOTO iHTErpaTopa WOAO IHINX MOX/IMBUX BapiaHTIB apXiTeKTypu
CUCTEMM HA OCHOBI Balux noTpeb.

Ller iHBepTOp MOXe BMKOPUCTOBYBATMCA A1A XKMBMEHHA BCiX BMAIB NobyToBOi abo odicHOT
TEXHiKM, 30KpemMa NIOMiHECLLeHTHUX JTaMM, BEHTUIATOPIB, XONOAUbHUKIB | KOHAMLIOHEPIB.
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BCTAHOBJIEHHA NPUCTPOIO

Po3nakoBKa Ta nepesipka

MNepen BCTaHOBNIEHHAM OMNIAHBLTE NPUCTPIN | NTepeKoHanTecs, Wo BCcepeanHi ynakoBKU HiY0ro
He MOLKOAXeHO.

KomnnekTrauis:

. IHBepTOp/3apARHUI NPUCTPIN X 1
. IHCTpyKUiA 3 ekcnnyaTauii x 1

. Kabenbx1

MiproTroBKa A0 BCTAHOBJIEHHA

Mepww HiX NIAKNIOYATY BCi APOTY i1 Kabeni, 3HIMITb HUXKHIO KPULLKY MPUCTPOIO, BiAKPY TUBLLN
[1Ba FBUHTY, K MOKa3aHO Ha MaJIIOHKY HUXKYe.

BcTtaHOBNEeHHA

Brnburpatoum micLie BCTaHOBJIEHHA NMPUCTPOIO, 3BEPHITb yBary Ha Taki
MOMEHTHN:
. He BcTaHOBNIONTE iIHBEPTOP Ha MOBEPXHI 3 TErKO3aNMUCTMX
KOHCTPYKLiNHNX MaTepianis.
. BcTtaHoBnoNTE iIHBEPTOP Ha TBEPANX CTIMKNX NOBEPXHAX. —

. BcTaHoBnOMTE iHBEPTOP Ha PiBHI ouel, WwWob By Morin 6auntu
PK-gumcnnei. '

. [na 3a6e3neyeHHA HaneXHoOI LMpPKynALii NoBiTpA Ta po3cito-
BaHHA Tensa 3anuwTe BiagcTaHb NpnbansHo 20 cm i3 6oKiB i
npn6an3Ho 50 cm Hag i nig 6noKom.

. [na 3a6e3neyeHHA ONTUMaNbHOT PO6OTY NPUCTPOIO TeMMepa-
Typa HaBKONMLIHbOTO CcepefoByLLa Ma€e cTaHOBUTM Big 0 go 55 °C.

. PekomeH[0OBaHe NONOMXKEHHA BCTaHOBJIEHHSA NPUCTPOIO — Bep-
TUKasibHe KPinjeHHA JO CTiHW.

A MPUCTPIV NPUAATHUI AN BCTAHOBNEHHSA NINLIE HA BETOHHI MOBEPXHI ABO
MOBEPXHI 3 IHLWWAXHETOPIOYUX MATEPIAJIB

MNONEPEAXKEHHA! Yci enekTpoMoHTaxHi po60Tr NOBUHHI BUKOHYBATUCA KBanidpikoBaHNM
nepcoHasnom.
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[lnA BCTaHOBNEHHA NPUCTPOIO 3aKPYTiTh ABA FBUHTU. PEKOMEHLYEMO BUKOPUCTOBYBATH FBUHTU
M4 a6o M5.

MigkniouyeHHA aKyMynAaTopHoOi 6aTapei

YBATA! [1ns 3a6e3neyeHHs 6e3mneyHoi poboTu Ta BiANOBIAHOCTI HOPMaM i MpaBuiamM Mix
AKyMYIATOPOM Ta iHBEPTOPOM HEOOXiAHO BCTAHOBUTY OKPEMUI NPUCTPIN 3aXUCTY Big nepe-
BaHTa)eHHA No CTPYMY Ha JliHil NocTiiHOro cTpyMy abo po3’egHylounii NpucTpii. Y geakmx
BUMNajKax BCTaHOBJIEHHA PO3'€AHYIOHOro NPUCTPOI0 HeO6OB'A3KOBE, NPOTE NPUCTPIN 3aXnCTy
Bifj NepeBaHTaeHHA No cTpymy 060B’A3KoBMIA. [ina B6opy nnaskoro 3anobixHnKka abo aBTo-
MaTMYHOrO BMMMKaya BifNoBiAHNX eNEeKTPUYHMX XapaKTePUCTUK ANB. TabnuLio cTaHAapTHOI
CUAN CTPYMY MPUCTPOIB HIXKYe.

MONEPEOXKEHHA! Yci eneKTpoMOHTaxHi po60TU NOBUHHI BUKOHYBATUCSA KBanidikoBaHUM
nepcoHanom.

MNONEPEAXKEHHA! [Ina 6e3neuHoi Ta epeKTNBHOI po6OTN CUCTEMM BaXKNNBO BUKOPUCTOBYBa-
T ANA NiAKIOYEHHA aKyMynATOPHOT 6aTapel Kabenb i3 HaneXXHVMU TEXHIYHUMIY XapaKTepu-
cTmKamu. LLo6 3MeHLWNTN pU3MK OTPUMAHHSA TPaBM, BUKOPVCTOBYNTE eNeKTPUYHUN Kabenb i
KabernbHi HAKOHEUHUKN PEKOMEH0BAHOIO PO3MIpY:

Mopenb Kani6p ka6enio Mepepi3 kabenio (Mm?) Moment cunu 3akpyy-
BaHHA rBUHTa (MakKc.)
1KVA /2KVA 1 x 6AWG 14 2 H*m

LLlo6 nigkniounTn akymynsaTopHy 6aTtapelo, BUKOHaliTe TaKi KpOKu:

1. OroniTb KiHUi NPOBIAHNKIB NO3UTUBHOI Ta HEraTUBHOI NOMAPHOCTI, 3HABLUW LWap i301AUii Ha
[OBXMHY 10 MM.

2. BcTaHOBITb KabesibHi HAKOHEUHUKM Ha Kabeni akymyns-
TOpHOT 6aTapei 3a JOMNOMOrolo BigNoBiAHOro 06TUCKHO-
ro iHCTPYMEHTY.

3. 3akpinitb Ha iHBepTOpi 3anobixHy NNacTHY 3a 4OMOM-
Orol0 rBUHTIB, L0 BXOAATb Y KOMMEKT, AK MOKa3aHo Ha
Ma’oHKy.
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4. Mogenb TKVA nigtpumye cnuctemy 12 B nocrinnHoro ctpymy, a mogenb 2KVA - cuctemy 24 B
NOCTINHOrO CTPYMy.
3'epHaiTe BCi akyMynAaToOpHi 6aTapei, AK MOKa3aHOo Ha ManioHKy Hukue. [ina mogeni 1-2KVA
peKkoMeHAYEMO MiAKMYATN aKyMynATOp EMHICTIO He MeHwwe 100 A-rog,.

Inverter 1KVA Inverter 2KVA

® 0o
R —
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5. BcTaBTe KinbLeBi HAKOHEUHVKY Kabesnto akyMynaTopHoi 6aTapei NIMckom y BianosigHi
3'eHyBanbHi 3aTNCKaYi iHBepTOpa 1 3aKPYTiTb FBUHTIN 3aTUCKAYiB, BUKOPUCTOBYIOYN
MOMEHT CUM 3aTAryBaHHA rBUHTIB 2 H*M. MepekoHanTecs, Wo npu npueaHaHHi Kabenio
[10 KJIeM aKyMynATOpHOT 6aTapei Ta iHBepTOpa/3apAgHOro NpUCTPoo JOTPYMaHO NossAp-
HiCTb, i WO KinbLeBi HAKOHEUYHMKU LWiSIbHO MPUTUCHYTI FTBUHTaMM 0 KJIeM aKyMyATOPHOI
6aTapei.

PekomeHAyEMO BMKOPUCTOBYBATU XPECTOMOAIOHY BUKPYTKY #2.

6. LLo6 HapiliHO 3aKpinuT APOTH, 3adiKCyiTe APOTN 3a [ONOMOTro0 KabenbHOI CTAXKKM AnA
3HATTA HaTATY.



BcTtaHoBNeHHA Mae BNKOHYBaTUCA i3 JOTPMMaHHAM 3axofiB 6e3neku, BPaxoBylO4Yn BUCOKY

f YBATA! PusunK ypaxeHHA eNeKTpU4H1UM CTpyMOM
Hanpyry Ha Knemax akyMynaTopHoi 6atapei npu NocnifoBHOMY BBIMKHEHHI.

YBATA! [Nepep 0CTaTOUHVIM MOHTa)<eM 3'€fjHaHb Kabento MoCTiiHOro cTpymMy abo 3aMUKaHHAM
KOHTaKTiB aBTOMaTUYHOrO BUMMUKa4a/po3’efjHyBaya kabesno NoCTiINHOro CTPyMy nepeKoHaiTecs,
L0 NO3UTUBHWNIA KOHTAKT (+) akymynaTopa 3'€AHaHWUN i3 NO3UTUBHUM KOHTaKTOM (+) iHBepTOpa, a
HeraTMBHWUM (-) — 3 HEraTUBHUM (-).

MipknioyeHHA BXOAiIB/BUXOAIB 3MiHHOIO CTPyMy

YBATA! lNepw HixX NpreaHaT! NPUCTPIi JO AXKepena }1BNEHHA 3MIHHOIO CTPYMY, HEOOXiAHO
BCTaHOBUTW OKPEMMI aBTOMAaTUYHUI BUMMKAY Y NaHLI03i 3MiIHHOTO CTPYMY Mi>K IHBEPTOPOM i
I>KepesioM XUBJIeHHA 3MiHHOTro cTpyMmy. Lle gacTb MoxnuBicTb 3ab6e3neunT HagiHe BigKIto-
YeHHA iHBepTOpa Nif Yac noro o6CNyroByBaHHA Ta MOBHMIA 3aXMCT NPUCTPOIO Bif NepeBaH-
TaXeHHA MO CTPYMY Ha BXOAI »KMBIEHHA 3MIHHOIO CTPYyMy. PeKOMeH[OBaHa XxapakTepucTnka
aBTOMAaTUYHOrO BMMMKaya 3miHHoro ctpymy — 10 A ana mogeni TKVA i 20 A ana mogeni 2KVA.

YBATA! Ha naHeni € aBi KOHTaKTHi rpynu 3 mapKyBaHHAM «IN» («Bxig») i «<OUT» («Buxig»). HE
nepenyTanTe MiCLAMM KOHTAKTX BXOAY Ta BMXOAY Mif Yac nigKntoueHHs Kabenis.

MNONEPEOXKEHHA! Yci eneKkTpoMOHTaxHi po60TU NOBUHHI BUKOHYBATUCSA KBanidikoBaHUM
nepcoHanom.

MNONEPEAXKEHHA! [Ina 6e3neuHoi Ta epeKTNBHOI po6OTN CMCTEMM BaXKNNBO BUKOPUCTOBYBa-
TV ANA NiGKTIOYEHHSA IXepena XMUBIeHHA 3MiHHOTO CTPYMY Kabesb i3 HaneXXHUMIN TeXHIYHMUN
XapakTepucTukamu. LLIo6 3MeHWNTN pU3NK OTPMaHHSA TPaBM, BUKOPUCTOBYITE eNeKTPUYHNIA
Kabenb peKoMeHJOBaHOIo PO3Mipy:

Mopgenb Kani6p ka6ento Mepepis kabento (mm?) MomenT cunm 3akpyuy-
BaHHA rBUHTA (MakKc.)
1KVA 16AWG 1,5 0,6 H*m
2KVA 14AWG 2,5 1,0 H*m

LLlo6 nigkniounTy BXoAN/BUXOAMN 3MiHHOTO CTPYMY, BUKOHaITe TaKi KpOKM:

1. Tepep MOHTa)keM 3’€AHaHb BXOAY/BUXOAY XUBNEHHA 3MIHHOIO CTPYMy nepekoHalnTecs,
LLIO KOHTaKT/ 3aX1CHOTO NMPUCTPOI0 MOCTIHOIO CTpyMy abo po3’eaHyBaya B naHLI03i
PO3IMKHYTI.

2. OroniTb KiHUi WecTn NPOBIAHNKIB, 3HABLUM LWap i301ALii Ha BOBXNHY 10 MM, YKOPOTUTb
dasHuin gpit L i Hynbosuia gpit N Ha 3 Mm.

3. [namopgenen 1KVA/2KVA npocTo 3'gHanTe Mepexy 3MiHHOro CTPYMy Ta BXif 3MiHHOIO
cTpymy iHBepTopa. Mepwmnm 060B'A3KOBO NPUERHYITE APIT 3aXMCHOTO 3a3emneHHs (D).

@ > 3azemnenns (>koBTO-3eneHunn) L> daza (kopnuHesuin abo yopHuin) N-—>-Hynb (HenTpanb) (CuHin)



NOMNEPEOXEHHA!
A MepLu HiX NpreaHaT NPUCTPIN A0 fpKepena XMUBNEHHA 3MIHHOTo CTPyMy, MepeKoHanTecs, Wo
Lie IXKEPENO XKNBJIEHHA BUMKHYTO.

4. MNoTim BCTaBTe APOTU BUXOAY 3MIHHOFO CTPYMY B KOHTaKTHI MHi3Aa, AOTPUMYIOUNCb NONApP-
HOCTi, BKa3aHOI Ha KOHTaKTHi rpyni, i MiLLHO 3aKPYTiTb FBMHTU KOHTaKTHUX KNeM.

Meplwmm 060B'A3KOBO NPUEAHYITE NPOBIA 3aXUCHOrO 3a3eMneHHs (D).

@ > 3azemnenns (*oBTO-3€N1€HNN)

L> dasa (kopruHeBnin abo HopHMii)

N-—>Hyrb (HenTpanb) (CuHii)

5. lNepekoHanTecs, Wo BCi NPOBIAHUKM HAZINHO NiAKMIOYEHI.

YBATA!

Takum enekTponpunagam, Ak KOHANLioHep, NOTPIGHO He MeHLLe 2-3 XBUIUH AJ1A MOBTOPHOIO 3anycKy,
OCKIifIbKM 1OMY NOTPibeH yac Ans BPiBHOBaXKEHHA XONOL0areHTy B KOHTYPi OXONOAMKEHHS. Y pasi BUHUK-
HeHHA AediunTy NOTYKHOCTI (BUMKHEHHSA XVBNEHHSA) B eNeKTpoMepexi 3 BiAHOBNEHHAM HOPManbHOT
pPo60TU Mepexi uepe3 KOPOTKMIA MPOMIXKOK Yacy Lie Npu3Bee A0 NOLKOAXKEHHA NPUCTPOIB-CNOXIMBaYiB,
npueaHaHnx Jo npunagy. LLlob 3ano6irtn Takomy NOWKOAMKEHHIO, Nepes BCTAHOBNEHHAM YTOUHITb Y
BUPOOHMKa KOHAMLOHEPa, UM Ma€ BiH GyHKLiO BiiknaaeHoro 3anyckKy. B iHwomy Bunagky, uei iHseptop/
3apAQHUIA NPUCTPIN YBIMKHE CUIrHaN HECNPaBHOCTI, MOB'A3aHOI 3 MepeBaHTaXXeHHAM MO CTPYMY Ta BiK/NI0-
YNTb BUBELEHHSA XKVBJIEHHS, W06 3aXVCTUTN NPUCTPIN, ORHAK, Y AeAKNX BUMaJKaX Lie BCe X TaKN MOXe
NPU3BECTY O BHYTPILLHbOrO MOLIKOAXKEHHA KOHAMLiOHepa.
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MipkniouyeHHA poTOCNEKTPUYHUX MOAYNIB

YBATA! lMepw Hix npregHaTvi NpUCTpint 4o GOTOENeKTPUYHUX MOLYNIB (COHAYHUX NaHenen),
HeoOXiIHO BCTAHOBUTY OKPEeMU aBTOMATUUYHMIA BUMUKAY Y NTaHLIk03i MOCTINHOrO CTPYMy MiX

iHBepTOpPOM | GOTOENEKTPUYHMU MOAYTIAMU.

MONEPEOXKEHHA! 1na 6e3neuyHoi Ta epeKTUBHOI po6OTM CUCTEMY BaXKITMBO BUKOPUCTOBYBa-
TV ANA NigKNoYeHHs GOTOENEKTPUYHUX MOLYNIB Kabesb i3 HaNeXHNMM TEXHIYHMMM XapaKTe-
puctmkamu. LLlo6 3MeHIWnTN pr3nK OTPYMaHHA TPaBM, BUKOPUCTOBYITE eNEKTPUYHUI Kabenb

peKoMeHA0BaHOro PO3MipY:

Mopgenb

Kani6p ka6enio

Mepepi3 ka6enio (Mm?)

MomeHT cunu 3akpyuy-
BaHHA rBUHTa (MaKc.)

1KVA/2KVA

1 x 8AWG

10

1,6 H*m




Bubip poToeneKTpnuHnx moaynis

(Tinbkn gna mogeni 3 COHAYHUM 3apagHM npuctpoem MPPT)

Mig yac BUGoOpY poTOENEKTPUUYHNX MOAYNIB MOTPIOHO BPaxoByBaTU TaKi BUMOTI:

1. Hanpyra po3imkHyTOro naHutora ¢poToenekTpnIH1X MoaysiB He MOBMHHA NepeBuLLyBaTH
MaKC/MaJsibHe 3HaYeHHA Lboro napameTpa, BCTAHOBNEHOro AnA iHBepTopa.

2. Hanpyra po3iMKHyTOro naHuiora ¢oToeneKTpuUYHX MOAY B MOBMHHA NepeBuLLYyBaTU

MiHiIManbHY Hampyry Ha KlemMax akymynatopHoi 6aTapei.

MOJEJIb IHBEPTOPA

T1KVA

2KVA

Makc. Hanpyra po3iMKHYTOro
naHutora 6aTapei COHAYHUX eNleMeHTIB

115 B nocT. cTpymy

115 B noct. cTpymy

[lianasoH Hanpyrun MPPT (gaTumka
CTeXeHHSA 3a TOUKOK MaKCUManbHOI
MOTY>XHOCTi 6aTapel COHAYHNX eNeMEHTIB)

16-80 B nocT. ctpymy

30-80 B nocT. ctpymy

BisbmeMo ansa npuknagy ¢oToenekTpruyHmin Mogynb NoTy»KHicTio 250 BT. BpaxoBytoun
BULLE3a3HayveHi BUMOrK, pekomMeHoBaHi KoHbirypauii mogynis ana mogenen
1KVA i 2KVA BUrnagatumyTb Takum YAHOM:

Makc. noTyXHicTb 250 Bt
Makc. Hanpyra »VBfeHH:A 30,1B
Makc. CTpym »KuBneHHa 83A
Hanpyra po3imMKkHyTOro naHuora 37,7B
CTpyM KOPOTKOrO 3aMUKaHHA 84A

1KVA: 2 wT. B nocnigoBHomy
3'€eqHaHHI
2KVA: 2 wT. B nocnigoBHomy
3'€|HaHHI Ta 2 KOMMNEKTX B Napa-
NenbHOMY 3'€iHaHHiI

12




[na BUKOHaHHA MOHTaXy 3'€qHaHb i3 poToe-
NeKTpUYHMM moayniem BUKOHauTe TakKi Aii:

5.

OroniTb KiHUi NPOBIAHNKIB NO3UTUBHOI Ta HEraTUBHOI NONApP-
HOCTIi, 3HABLUM Wap i30AAUii Ha AOBXNHY 10 MM. £9

BcTaHOBITb KabenbHi HAKOHEUHMKW Ha Kabeni 3a JoNoMOoroto _El,

BiINOBIAHOr0 O6TUCKHOrO IHCTPYMEHTY. AL

3aKpiniTb Ha iHBEPTOPI 3ano6iXHY NIACTVHY 3a [LONOMOTOH E 1=
FBUHTIB, O BXOAATb Y KOMMJEKT, AK MOKa3aHO Ha MaJlloHKY.

MepeBipTe NpaBUAbHICTb NONAPHOCTI 3'€AHaHb Kabento, Wwo

npe Big GoToeNneKTPUUHNX MOAYNIB, i 3'€4HYBanbHi NpUCTpoT

Bxody 3 poToenekTpuyHmux moaynis. MoTim npuegHarTe no-

3UTUBHMI NONIOC (+) 3'€QHYBaNbHOIO Kabenio 40 NO3UTUBHO-

ro nosntoca (+) KOHTaKTHOI rpynu Bxoay 3 GOTOeNeKTPUYHNX

mopynis. [prenHanTe HeraTUBHWI NoOJOC (-) 3'eAHYBanbHOroO

Kabento [o HEraTUBHOTO NOMOCA (-) KOHTAKTHOI rpynu BXoay

3 boToeneKTpUYHUX Mmogynis. MiLHO 3aKpyTiTb rBUHTM 3a

roANHHNKOBOLIO CTPiNKol. PekomeHAyeEMO BUKOPUCTOBYBaTH

NIacky BUKPYTKY 4 MM.

I ¢

1KVA/2KVA

o6 HagilnHO 3aKkpinuTy fpoTu, 3adikcyinTe APOTY 3a JONOMOrO KabenbHOT CTAXKN Ans
3HATTA HaTArYy.

Q[0



3aBep|.ueH|-|ﬂ BCTaHOBJI€HHA

Micna 3akiHYUeHHA NprYEfHaHHA BCiX Kabenis i APOTIB BCTAHOBITb HMXKHIO KPULLKY Ha Micue Ta
3aKpiniTb 1i, 3aKPYTMBLUN ABa FBUHTY, AK MOKa3aHO Ha MaoHKY HuXK4e.

KomyHikauinHi 3'eaHaHHA

[Lina nigknioyeHHA iHBepTOpa Ao MK BUKoprcTOBYiiTe Kabenb, Lo BXOAUTb y KOMMNeKT. BctaTe
KOMMNaKT-AUCK, WO BXOAUTb Y KOMMJIEKT, Y AVCKOBO KOMN'loTepa Ta LOTPUMYNTECH IHCTPYKLin
Ha eKpaHi, o6 BCTaHOBMTY NpOrpamMHe 3abe3neyeHHs s MOHITOPUHIY poboTu iHBepTOpa.
JoknagHy iHbopmaLito NPo BUKOPUCTAHHSA LbOro NMPOrpamMHOro 3abesneyeHHs MOXHa 3HaNTH
B MOCIGHUKY KOpMCTyBaya NporpaMHoro 3abesneyeHHs, 36epexeHOMY Ha KOMMAKT-AUCKY.
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EKCNNYATALUIA NPUCTPOIO

YBiMKHEHHA/BUMKHEHHA

POS + NEG-

1KVA/2KVA

Micna BCTaHOBIEHHA MPUCTPOIO Ta NiAKMIOYEHHA aKyMynATOPHOT 6aTapei HaTUCHITb KHOMKY «<ON/
OFF» («YBIMK./BUMK.») (po3TalioBaHa B H/XHili YacTuHI Kopnycy), o6 YBIMKHYTM iHBEpPTOP.

MaHenb KepyBaHHA Ta iHAMKaUil

MaHenb KepyBaHHA Ta iHAMKAaLT, TOKa3aHa Ha CXeMi HMXK4e, po3TalloBaHa Ha nepeaHin naHeni
iHBepTOopa. BoHa BKtoyae Tpu iHanKaTopu, YoTnpu GyHKLioHanbHi KHonku Ta PK-gucnnen, wo
BifloGpaXka€e cTaH Po6OTU NPUCTPOIO Ta iIHPOpMaLito NPo BBeAeHHA/BUBEAEHHS XKUBJEHHA.

IHOnKaTopM
PK-aoncnnen

DOyHKLiOHaNbHi KHOMKK

InpgukaTopm
MoBigomneHHs
CeiTntbCA BuxigHe M1BNEHHA NOJAETLCA B PEXUMI XKMBNEHHA Bif eneKTpo-
" i . nocTilHO Mepexi
@ AC/ O INV | 3enennii - - - "
Brumac BuxinHe Xu1BNeHHA NofaeTbcA Bi akyMynaTopHoi 6aTtapei abo
$oTOeNeKTPUUHOro MoflyNA B pexuMi akymynaTopa
CaituTbea AkymynaTopHa 6aTapes NOBHICTIO 3apAAXeHa
@ CHG 3eneHuii NoCTiNHO

Bbnumae AKYMynATOpHa 6aTapes 3apaaKaeTbcA
CBiTHTbLCA X

" . - Pexxum HecnpasHocTi

A BRULY YepBoHUit nocTinHo
Bnumae Pexnm nonepepkeHHA
QyHKLUioHaNbHi KHONKN
OyHKLiOHaNnbHi KHONKM Onunc
ESC Buxig i3 pexvnmy BCTaHOBNEHHA NapameTpis
upP MNMoBepHeHHA [0 nonepeaHbOI No3uLii BU6opy
DOWN Mepexif Ao HacTynHOT No3uuii BM6opy
ENTER MNigTBEpAKeHHA BUOOPY B PEXMMI BCTAHOBMIEHHA NapameTpiB abo nepexia
Y PeX1M BCTaHOBJIEHHA NapameTpis




Mo3Haukn Ha PK-gucnnei

INPUTBATTTEMP

_fT OUTPUTBATTLOAD
O HHA OO

e LU s o

I OVERLOAD

3HauoK

Onuc pyHKuii

BigomocTi npo axepeno BBeAEHHA XKNBNEHHA

8885

Bigobpaskae BBei€HHS CUrHay 3MiHHOIO CTPYMy
Bino6parkae BBeJEHHA XMBSIEHHA 3 GOTOENEKTPUYHIX MOAYIIB (COHAYHUX
6aTtapei)
INPUTBATT Bino6parkae BXifHy Hanpyry, BXifHy 4acToTy, Hanpyry Ha Knemax GoToenek-

TPUYHOrO MOAYNA, 3aPAJHNIA CTPYM, MOTYXKHICTb 3apAgKaHHA (TiNbKu Ana
mopenen MPPT), Hanpyry Ha Knemax akymynatopa

Mporpama KoHirypyBaHHA ccTeMu (HanalTyBaHHA NapameTpiB) i BILOMOCTI Npo Nomuikm

:

Bino6parkae BCTaHOBIIOBaHi MapameTpu

ABa

Bigobparkae nonepepkeHHA Ta KOgM NOMUITOK
MonepenkeHHA:  CMMBONM KOAY NonepeaeHHa 6nmmatotb
Momunka:  cMMBONM KOAY NOMUIIKM CBITATLCA NOCTINHO

BigomocTi npo BMxigHUIM curHan

OUTPUTBATTLOAD
KW
VA
%
B Hz

Binobparkae BMXigHY Hanpyry, BUXifHY YacTOTY, HaBaHTaXXeHHA Yy BificOTKax,
HaBaHTa)KeHHA y BOMbT-amrnepax, HaBaHTaXXeHHA y BaTax i CTPYM po3pAaKM

BigomocTi npo cTaH akymynatopa

CHARGING

Bigobparkae piBeHb 3apagy akymynatopa B gianasoHax 0-24 %, 25-49 %, 50-
74 % i 75-100 % y pexxunmi X1BNeHHA Bif akyMynATopa Ta CTaH 3apafxaHHA
B peXuMi poboTy Bify Mepexi

Y pexnmi X1BMEHHA Bi Mepexi (3MiIHHOro CTpyMy) Lel CMBON Bifobparkae CTaH 3apafKaHHA akymynaTopa.

CraH

Hanpyra Ha Knemax akymynatopa

IHauKauia Ha PK-gucnnei

< 2 B/enemeHt

YoTupwm cMy>kkun 6nmatoTb No yepsi

Pexunm 3apagxaHHa
npy NOCTiNHiIA cuni

2-2,083 B/enemeHt

HWXHA CMy>KKa CBITUTbCA Ge3nepepBHO, a peLuta Tpu
6n1MatoTb No yepsi

cTpymy/Pexnm 3apaa-
>KaHHA NPW NOCTINHIN

2,083-2,167 B/enemeHT

[1Bi HVXKHI CMY>KKW CBITATLCA 6e3nepepBHO, a ABI iHLI
611MaloTh Mo Yepsi

Hanpysi

> 2,167 B/enemeHT

Tpwr HUXKHI CMY>KKW CBITATbCA Ge3nepepBHO, a BEPXHA
cmyKa 6rmmae

MOBHICTIO 3apAKeHi

Pexum nnasatouoro 3apagy. AKymynatopu

CBITATbCA BCi YOTUPU CMYXKKH
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Y pexuMi XnBNEeHHA Bi akyMynATopa Liell CMMBOJ Bifobpa)ae EMHICTb

aKyMynATopHoi 6aTapei.

BennuvHa HaBaHTaXeHHA y
BifjCOTKaX Bifi MaKCMManbHOTI
NOTYXHOCTI

Hanpyra Ha knemax
akymynatopa

IHankauia Ha PK-gucnnei

< 1,85 B/enemeHt

1,85 - 1,933 B/enemeHt

HaBaHTaxkeHHA > 50%

1,933 - 2,017 B/enemeHt

> 2,017 B/enemeHt

< 1,892 B/enemeHT

1,892 - 1,975 B/enemeHT

HaBaHTaxeHHA < 50%

1,975 - 2,058 B/enemeHTt

> 2,058 B/enemeHTt

BOOOBEDDD

BigomocTi npo HaBaHTaeHH:A

lNo3Hauae HaBaHTaXeHHA

Mo3Hayvae fiana3oHn HaBaHTaxxeHHA 0-24 %, 25-49 %, 50-74 % i 75-100 % BignoBigHO

0-24 % 25-50 % 50-74 % 75-100 %
[ JREEES
]
1
@ L/zs% L
I I
! J !
BigomocTi npo pexum po6otn
e Mo3Hayvae NigKNoUEeHHA NPUCTPOIO [0 eNIEKTPOMEPEXi ((KUBJIEHHA Bifl MEPEXI)
ﬁ lo3Havae nigKknoyeHHA NPUCTPOIO A0 GOTOENEKTPUYHKX (COHAYHMX) MOAYNIB (KUBNEH-
HS Bifj COHAYHMX MaHenen)

[o3Hayvae *MBNEHHA HaBaHTaXKeHHA 693I'IOC€pEJ1HbO Bifl eneKTpomepexi

lMo3Hauae poboTy naHLora 3apAAHOro NPUCTPOIO Bifj eneKTpoMepexi (3apaaKaHHA
aKymynaTopa)

Mo3Hauae poboTy naHLora NepeTBOPeHHs MNOCTINHOro CTPYMy Ha 3MiHHUIA (Po6OTY
iHBEpTOpPa 3 XMBIEHHAM Bifi aKyMynATOpa Ta BUXiAHVM XMNBJIEHHAM 3MiHHOTO CTPYMY)

Hemae nepeknapy

@ Mo3Haya€ BUMKHEHHA 3ByKOBOTO CUrHany TPUBOT




BcTtaHOBNEHHA napame‘rpiB 3a gonomoroto PK-gucnnesn

LLlo6 yBinTK B pexxrM BCTaHOBJIEHHA NapaMeTpiB, HaTUCHITb KHoNKY «ENTER» i yTpumyiTe i
NPOTAroMm 3 CeKyHA.
MoTim 3a fonomoroto KHonoK «UP» («<BTOPY») i «kDOWN» («<BHW3») BUGepiTh NapameTp, AKNIA

HeobXiAHO HanalTyBaTy, NiC/A YOro HaTUCHITb KHoMKy «<ENTER», W06 nigTBepanTy BM6ip, abo
KHOMKY «ESC», 06 BMATK.

Xx XX X HeMma€ nepeknapay:

Mapametp Onuc MoxxnuBuin Bubip
Buixin i3 pexumy | Buiitn
00 BCTaHOBJIEHHSA B B E 5!‘
napametpis @ e
Y AKOCTi NPiOPUTETHOTO KMBNEHHA Ha HaBaH-
TaXKEHHSA NOJAETbCA Bifj COHAUYHUX €IEMEHTIB.
. AKLWO eHeprii COHUA HeQOCTaTHbO ANA XKUBNEH-
n,p'OPV'TeT KMBNIEHHA HA BCiX NigKMOUYEHNX CMOXNBAYIB, KNBNEHHSA
BIA C(,)HﬂqHV'X ene- Ha HaBaHTaXeHHA NOAAETbCA OQHOYACHO i Bif
MEHTIB aKyMynAaTopis.
G I SDL KMBNEeHHA HaBaHTAXKEHHSA Bifl eNleKTpoMepeXi
@ — BMKOHYETbCA TiIbKM B TX BUMagKax:
1 — CoHAYHa eHepria BiACYTHA
2 - akymynaTopHa 6aTapen gocarna pospagy,
Mpioputer BCTaHOBJIEHOMY B nporpami 12
oxepena MpioputeT xuBneHHa | Y AKOCTI NPIOPUTETHOTO XMBNIEHHA Ha Ha-
BMXifHOroO Bif] eNeKTpoMepexi (3a | BAHTAXEHHA NOAAETLCA Bifj €NEKTPOMEPEXi.
KMBNEHHA: 3aMOBUYBaHHAM) Mu1BNeHHA HaBaHTaXKeHHA Bifi COHAYHMX
01 [NA BCTaHOB- O enemMeHTIB abo aKyMynATOPiB BUKOHYETbCS
NIeHHA npiopu- U®' l._lt I NViLLe TOAI, KONW XUBEHHA Bif enekTpomepexi

TEeTY

axepena
KMUBJIEHHA Ha-
BaHTa>XeHHA

HefoCTynHe.

MpiopuTeT XXMBNEHHA
Bifj COHAYHUX ene-
MEHTIB Ta aKymyns-

TopiB
m
U, Sty

Y AKOCTi NPiOPUTETHOTO »KNBNEHHA Ha HaBaH-
TaXKeHHA NOJAETLCA Bifj COHAYHNX eNleMeHTIB.
AKLWO eHeprii COHLA HeAOCTaTHbO ANA XKNBNEH-
HA BCiX NiAKNIOYEHMX CMOXMBAaYiB, >KUBNEHHA
Ha HaBaHTa)KeHHA NOJAETbCA OAHOYACHO i Bif
aKymynAatopis. KUBMEHHA HaBaHTaXKeHHA Bif
eneKkTpoMepesi BUKOHYETbCA TiNbKN B TUX
BMNajKax, KON Hanpyra Ha Kfiemax akymyns-
TOPHOI 6aTapel Nagae Jo PiBHA NonepeaKeHHs
Npo HU3bKUIA 3apAaf akymynaTopa abo go
3HaueHHA, 3alaHoro napameTpom 12, abo konu
eHepril COHLA Ta KMNBNEHHA Bifl aKyMynATOPIB
HefoCTaTHbO.
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Ina mogenen 1KVA-2KVA:

MakcrmanbHuin
CTPyM 3apAA- 10A 20A
KaHHA: AnA M 'm
BCTAHOBJEHHs Uee :D ! '—'g 88 =
MOBHOrO CTPYMy
3apAgKaHHA 40 A
ANA NpUCTpOiB 30A (3a 3amMoBUYBaHHAM ANst MOAeni
3apAaKaHHA I'IE] 3n R MPPT)
Bifl COHAUHMUX U@ u DE‘ un-
02 enemeHTiB Ta @ u
eneKkTpomepexi
(MakcuManbHUM (50 A .
CTpyM 3apAa- 3a 3aMOBYYBaHHAM AJ1A Mofeni 60A
8 PWM) ne M
XKaHHA = CTPYM M E U
3apAmKaHHA E SI’I . @
Bi[l eneKTpome-
pexi + cTpym 70 A
3apAfKaHHA (TinbKkn Ana mogeni PWM)
Bifj COHAYHUNX ne ‘lﬁ .
eNeMeHTIB)
EnekTponpunagm ) o .
(33 3aMOBUYBAHHSM) [liana3oH BxigHoOI Hanpyru 3miHHO-
[lianasoH n 3 H P' ro Fprmy cTaHoBuTMe 90-280 B
o3 BXiAHOT Hanpyr U@ L 3MiHHOIO CTPYMY.
3MiHHOrO
cTpymy AbXK [ianasoH BxigHOi HanNpyru 3MiHHO-
O 3 UF,IS ro cTpymy ctaHoBuTme 170-280 B
@ ——= 3MiHHOTO CTPYMY.
AGM (3 NOrNMHAUYMM CKIIOBOJOK- y
HOM; 3@ 3aMOBYYBaHHSAM) KVl'_C|’|":_C"THV“" aKyMynAaTop
05 AL FLd
u u L
3 un [
05 Ig;:g?’g;’:;e.f Mpw Br60OPI onuii «BrnsHauaeTbes
Br3HauaeTbca KoprcTyBauem Kopuctysayem» Hanpyra sapag-
M ' XKaHHA aKyMynAaTopa Ta Hanpyra
U(g' USE BUMKHEHHS NMPW HA3bKOMY PiBHI
3apAgay akymynaTopa 3afjaeTbca
napametpamu 26, 27 i 29.
- | lNepe3anyck BUMKHYTO
ABTOMATUYHMIA P 4 4 lMepe3anyck yBIMKHYTO
(3a 3amoBYyBaHHAM)
nepesanyck m
06 nicna nepeBaH- nE| [ UE ' I—E
uo LiFg gt
TaXeHHA @ ———
AsTomaTuunnii | [1€Pe3aNyC BUMKHYTO lMepe3sanyck yBiMKHYTO
o7 nepesanyck (3a 3amoBYyBaHHAM) nn
nicna nepe- D -} t '_ d U@' t ’_ E
rpiBaHHA @—=" = ]




09

BuxigHa
yacToTa

50 'y (3a 3aMOBUYBaHHAM)

09 s

60 'y

09 &0

e

Makc. ctpym
3apAfKaHHA Bif
eneKTpomepexi

MpumiTka: AKLWO
3HaueHHs,
3afjaHe ana
napametpa 02
MeHLLe 3HayeH-
HA, 3a4aHoro
ANA napameTpa
11, iHBepTOp
3aCTOCOBYE
3HayeHHA 3a-
pAgHOro CTpymy
3apAgXaHHA

Bifj eneKTpome-
pexi, 3afaHe
napametpom 02.

Ona mogenen 1KVA-2KVA:

ZOIA (|3a 3aMOBYYBaHHsAM)
(]
b cof

Hanpyra
NoBepHEeHHA
[0 pexnmy
>KNBJEHHSA Bif,
enekTpomepexi
npw Bu6opi
[nA napametpa
01 npioputety
KUBNEHHA

Bifl COHAYHMX
efleMeHTiB Ta
aKyMynaTopis
(SBU) ab6o Tinb-
KW Bifj COHAY-
HUX eNeMeHTIB
(Solar First)

Ona mogeni 1KVA:

11.5V (default

BATT

i 115

12.0V .
[ 12
‘Q IE.LI

12.5V

2 05
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[na mopeni 2KVA:

22.0V - 22.5V
Hanpyra nosepHeHHs IE EEE“ Ie EES“
[0 PEXUMY XKUBNEHHA © @
BIA enexTpomepe 23,0 B (3a 3amoBUyBaHHAM) 23.5V
npwv BU6opi ans I e st
napametpa 01 npio- |®e E' BJ_I" IE EI 35\-
12 puTeTy KUBNEHHA Bif @
COHAYHUX eNeMeHTIB
Ta aKymynaTopis 25'0\/ n 23‘ 5V -
(SBU) abo Tinbku Bif I L{ v I L{ "
COHAYHUX eNeMEHTIB @ g @ E 5
(Solar First) 25 0V 25 BY
| : BATT | : BATT
ic 250 Ig 255
b —— @
Ons mopeni 1KVA:
Hanpyra noBepHeHHA | AKyMynAaTOpP NOBHICTIO 12.0V
[0 PeXNMY XNBNEHHA 3apﬂ,q>KeHl|:|“|7| | : -
Bif akymynstopa npu ! I i | M
BMOOpI ANs napa- ;E @ E“
meTpa 01 npiopu-
13 TeTy >KUBJIEHHA Bif 12.3V 12.5V
COHAUHUX efleMeHTIB | i | el
1 v [ "
Ta akyMynsTopis |§ 'Ea I@ —C.J E'S
(SBU) ab6o TinbKM Bif
COHAYHUNX eIEMEHTIB 12.8V 13.0V

(Solar First)

sarT

i3 0B
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Hanpyra noBepHeHHA
[0 PeXVMY XKVBMNEHHSA
Bifl akymynAaTopa npu
BMOOpI Ans napa-
meTpa 01 npiopu-
TeTy XWBMIEHHA Bif
COHAYHUX eNeMeHTIB
Ta aKymynaTopis
(SBU) ab6o TinbKM Bif
COHAYHUX eNeMeHTIB
(Solar First)

[Ona mopeni 1KVA:

AKYMYNATOP NOBHICTIO

3apAAKeHNN 13.5V (defaul
13.3V |3 el
i Iwr ; I@ i
'®3 133
13.8V - 14.0V
L1

i3 138" i3 4D
14.3V 14.5V

BATT BATT
343 NG
[na mopeni 2KVA:
?akg;nnglzm%nosmcno 2av

BATT are
3 FlL 3 24l
24.5V BATT 25V 1T
13 e4s 3250
25.5V . 26V r
13 2G5 i3 260
@ — == @ ———
26.5V 27 B (3a 3aMOBYYBaHHAM)
3 s 3.2
@ a @ —
27.5V 28V

LAl B
3 295 3 280
28.5V 29V

BATT

3_2is

BATT

3 280
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MpioputeT gxepena

AKLWO Len iHBepTOp/3apAAHMIA NPUCTPIV NPALIOE B PEXMMI XKNB-
NEeHHA Bifi Mepexi, peXKnMi ouikyBaHHA abo peXxnumi HecnpaBHOCTI:

MpioputeT 3apagxaHHA Big
COHAYHUX eflemMeHTiB

AKyMynsTOpY B MepLLy yepry
3apAAXKAOTbCA Bifj COHAYHUX

IE -cA enemeHTiB, NPy LibOMy Aony-

I (I SU CKaETbCA 3apAAKaHHA aKymy-
@ NATOPIB Bifj eneKTpomepexi

MpioputeT 3apagxaHHA Big AKyMynAaTopu B nepluy uepry

enekTpomepexi 3apAAKaloTbCA Bif enekTpome-

b ChE

pexi, Npu LboMy JONYCKa€ETbCA
3apAAPKaHHA akyMynATopiB Bif
COHAYHUX eNemMeHTiB

16 MpiopuTteT 3apAgxaHHA Bifg co-
3apAfkKaHHA HAYHUX €NIeMEHTIB Ta eNeKTpo- A
) KYMYNATOPU OfHOYACH
MepeXxi (3a 3aMOBUYYBaHHAM) YMYNATOPY OAHOHacHO
[ 3apAMYKAOTLCA Bifj COHAYHUX
i E 5 ﬂ U efleMeHTIB Ta efleKTpoMepeXxi
o= =
3apAgaHHA TiNbKY Big
COHAYHUX €NIeMEHTIB AKYMYNATOPU 3apAfKaloTbCs
{ E D 5 D TiNbKM Bifj COHAUHUX eNeMeHTIB
B ===
AKLOo Lel iHBepTOpP/3apAAHNI NPUCTPIN NPaLIOE B PEXUMI aKymy-
nsaTopa abo pexriMi eHepro3bepexeHHs, akyMmynaTopu 3apsapxa-
I0TbCA TiINIbKN Bifj COHAYHUX €JIEMEHTIB.
CurHan TpuBOrM BBIMKHYTO
CvrHan TpUBOrv BUMKHYTO
KepyBaHHaA cvrHanom (sa 3amoBUyBaHHAM) |
18 ; E n
TpuBorn lB baﬂ |® i
@ ==
Mpwu BM6GOPI i€l onuii, He3a-
HOBepHeHHﬂ [0 eKpaHa iH.qm. NIEXKHO Bif, TOrO, AKMM YNHOM
Kauii 3a 3amMOBUyBaHHAM (3a KopucTyBa4 nepemunkac iHan-
3aMOBLIyBaHHFIM) Kaulo Ha gucnnel, npucTpin
ABTOMATMYHO MOBEPTAETHCSA
ABTOMaTUYHE Mo- Ig E S Fl [10 eKpaHa 3a 3aMOBYYBaHHAM
19 BEPHEHHA [0 eKpaHa @ (BXifiHa/BUXiAHa Hanpyra), AKLWOo
iHAVKaLil 3a 3aMOBuY- npoTarom 1 XBUAVHU He Byna
BaHHAM HaTWCHYTa »OAHa KHOMKa
IHAVKaLiA OCTaHHbOTO eKpaHa Mpwv B1GOPI Li€i onuii Ha auc-
| nnei BifobparkaeTbCA OCTaHHiI
|g i_ E P eKpaH, BUOpaHuii KOPUCTyBa-
B — yem
MigcBiyyBaHHA BBIMKHYTO .
ACBILY Y MigcBivyBaHHA BUMKHYTO
- KepyBaHHSA NiacBidy- (3a 3amoBYYBaHHAM) A
1
BaHHAM D AN | LGF
@ L o —
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3BYKOBWIA CUTHan y
pasi nepepuBaHHA
»KUBNEHHA Bif npio-
pUTETHOTO JKepena

CurHan TpmBOrM BBIMKHYTO
(3a 3amoBYYBaHHAM)

22 AON ¢ _AOF

CurHan TPpUBOIrM BUMKHYTO

23

DyHKUia 6ainacy

3anuc yBiMKHYTO
(3a 3amMOBYYBaHHAM)

23 byd c3_bYE

bannac yBiMmKHYTO

25

3anuc Kogy NOMUKN

MNipcsivyBaHHA BBIMKHYTO 3annc BUMKHYTO
(3a 3amoBYYBaHHAM)

¢y _FEN c2_FdS

26

Hanpyra ocHosHoro
3apany

3HauyeHHA 3a 3aMoBYyBaHHAM ana mogeni TKVA: 14,1 B

(v b gy

3HayeHHA 3a 3aMoBYYyBaHHAM Ana moaeni 2KVA: 28,2 B
EATT

(v 26 SH

Llein napameTp [JOCTYMHWIA ANA BCTAHOBMIEHHA B pa3i BMOopy

anAa napametpa 05 onuii «CamocTiHe BU3HayeHHA». [iana3oH
yCTaHOBKM CTaHOBUTb Bif 12,5 B no 15,0 B ana mopeni 1KVA i Big
25,0 B po 30,0 B pnsa mopeni 2KVA. Kpok 36inbLueHHA Npu KOXXHOMY
HaTUCKaHHI KHOMNKK cTaHoBuTb 0,1 B.

27

Hanpyra 6y¢depHoro
(nigTprmytoyoro)
3apAapy

3HayeHHA 3a 3aMoBYyBaHHAM ana mogeni TKVA: 13,5 B
nar

FLY @) I35

3HauyeHHA 3a 3aMoBYYyBaHHAM ana mogeni 2KVA: 27,0 B

_I BATT
FLY 2 20

Llen napameTp JOCTYMHWIA AN1A BCTAHOBJIEHHA B pa3i BMOOpY

nna napametpa 05 onuii «<CamocTiiHe BU3HayYeHHA». [liana3oH
yCTaHOBKWM cTaHOBUTb Bif 12,5 B fo 15,0 B ana mopeni TKVA i Big
25,0 B po 30,0 B pna mopgeni 2KVA. Kpok 36inbLueHHA Npu KOXXHOMY
HaTUCKaHHI KHOMKM cTaHoBUTL 0,1 B.
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Hanpyra BUMKHeHHSA

3HayeHHA 3a 3aMoBYyBaHHAM ana mogeni TKVA: 10,5 B
BaATT

cov 29 s

3HayeHHA 3a 3aMoBYYyBaHHAM ana mogeni 2KVA: 21,0 B
BATT

co 29 2

29 npw HA3bKOMY PiBHi - 5 -
3apaay akymynsTopa Llen napameTp [OCTYNHUIA AN1A BCTAHOBNEHHA B pa3i BUbopy Ana
napametpa 05 onuii «CamocTiliHe BU3HayeHH:A». [liana3oH ycTa-
HOBKM cTaHoBUTb Big 10,5 B o 12,0 B gna mogeni 1KVA i Big 21,0 B
0o 24,0 B pna mopeni 2KVA.
KpoK 36inbLeHHA Npu KOXKHOMY HaTUCKaHHi KHOMKU CTaHOBUTb
0,1 B. Hanpyra BUMKHEHHA NpW HU3bKOMY PiBHi 3apAay aKymyns-
Topa byae 36epekeHa B yCTaHOBKaX, HE3aeXHO Bifj NMOTY>KHOCTi
NiAKNIOYEHOTO HaBaHTaXEHHSA Y BiCOTKOBOMY BUPAXKEHHI.
BUpIBHIOBAHHA 3aPAAY aKyMy- BupisHIoBaHHA 3apafy akymy-
NIATOPHOI GaTapei BBIMKHYTO NATOPHOI 6aTapei BUMKHYTO (3a
i 3aMOBYYBaHHAM)
i - mn
BupisHioBaHHA 3a- U EE1 I 3D EEIEI
30 pafy akyMynAaTOPHOI @ ——— )
GaTapei
Llen napameTp fOCTYyNHUIA AN BCTAHOBINEHHSA Y pasi BUGopy Ans
napameTtpa 05 3HaueHHsA «KncnoTHMM akymynaTop» abo «BusHa-
YaETbCA KOPUCTYBaYEM».
3HayeHHA 3a 3aMoBYyBaHHAM ana mogeni TKVA: 14,6 B
| II-II'I :
Ev 3, M6
@
Hanpyra BupigHioBaH- 3HaueHHA 3a 3aMoBYyBaHHAM ana mogeni 2KVA: 29,2 B
31 HA 3apAfYy akymyna- U al=]
TopHOI 6aTtapei E 3@' Ege
iana3oH ycTaHOBKM cTaHOBUTH Bif 12,5 B go 15,0 B ana mopeni
Hi y in125Bp01508B i
1KVA i Big 25,0 B no 30,0 B gns mopeni 2KVA.
KpoK 36inblUeHHA Npu KOXHOMY HaTUCKaHHI KHOMKM CTaHOBUTb
0,1B.
[liana3oH ycTaHOBKM CTaHOBUTb
Yac BupiBHIOBaHHA 60 XB (32 3aMOBUyBaHHAM) Bif 540 900 XBUMUH.
33 3apAgpy akymynatop- 3 3 Eﬁ KpoK 36inbLUeHHs Npu KOXXHOMY
Hoi 6aTapei @ Uy HaTWCKaHHI KHOMKM CTaHOBUTb
5 XBUAUH.
MepepBsa B Npoueci [liana3oH ycTaHOBKY CTaHOBUTb
S iaroBaHt 28, 120 xB (3a 3aMOBYYBaHHAM) Bin 5 20 900 XBUMH.
34 KpokK 36inbLeHHA Npu KOXKHOMY

pany akymynatopHol
6aTapei

34 120
@ _lu_. HaTUCKaHHI KHOMKN CTAHOBUTb
5 XBUANH.
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IHTepBan BMpiBHIO-

30 AHiB (32 3aMOBYYBaHHAM)

[liana3oH yCTaHOBKM CTaHOBUTb
Big 0 go 90 gHiB.

35 BaHHA 3apAapy akymy- 3 5 3 M d KpoK 36inbLUeHHA Npu KOXXHOMY
NATOpHOI 6aTapei @ _JuUg HATUCKaHHI KHOMKM CTaHOBUTb
1 oeHb.
. BumkHyTa
YBiMKHYTa (3a 3aMOBYyBaHHAM)
16 REN
0 _AEN 3b_RdS
MomeHTanbHa Llen napameTp J4OCTYNHWUIA ANA BCTAaHOBMEHHA NPY BBIMKHEHHI
aKTMBauif GyHKUT byHKUIT BUPIBHIOBAaHHA 3apAay aKyMyIATOpa Npv NporpamyBaHHi
36 BMPIBHIOBAHHA 3a- napametpa 30. Mpu BU6OPI ANA LIbOro NapameTpa 3HaueHHs «YBim-

pAgy akyMmynaTopHOI
6aTapei

KHYyTa» QYHKLiA BUPIBHIOBAaHHA 3apAAY akyMyAaTOpPa akTUBYETbCA
HeraviHo, a Ha roNIOBHiIl CTOpPIHLj, Lo BifobpaxaeTbca Ha PK-guc-
nnei, 3'ABNATbCA cMBon . [py BUbOpi 3HaueHHA «BUMKHYyTa»
bYHKLUiA BUPiBHIOBaHHA 3apAAy akymynaTopa byae npunuHeHa ax
[10 HAaCTYMHOrO Yacy aKTuBaLlii BUPiBHIOBaHHA 3apAfy, BCTaHOBNe-
Horo napameTpom 35. Mpw LbOMYy CUMBONM  He BiAobpaxaTumyTb-
CA Ha ronoBHiN cTopiHui PK-gucnnes.

HanawTyBaHHA napameTpiB po6oTu ancnnesn

IHaVKauis iHpopMmaUii Ha PK-gucnnei nepeMmnKaeTbCs NOCiAOBHO LWASAXOM HaTUCKAHHS KHOMOK
«UP» («BFOPY») i kDOWND» («BHW3»). IHpopmaLis, wo BnbmnpaeTbea ana iHauKawii Kopucty-
BayeMm, NepemMmnKaETbCA B NOPAAKY, BKa3aHOMY B TabnumLi: BXiAHa Hanpyra, BXigHa 4acToTa,
Hanpyra Ha knemax ¢oToeneKTPUYHMUX MOAYNIB, 3aPALHUI CTPYM, MOTY>KHICTb 3apAfKaHHA
(TinbKun ana mogeni MPPT), Hanpyra Ha Knemax akyMynAaTopiB, BUXiAHa Hanpyra, BUXigHa yacTo-
Ta, NOTY>KHICTb HaBaHTaXeHHA Y BifCOTKaX MaKCUMaNbHOIoO HaBaHTa)KeHHA, HABAHTAXXEHHA Y
BaTax, HaBaHTa)KeHHA y BONbT-aMnepax, CTPYM PO3PAAKM aKyMyNATOPIB, BepCia roNoBHOro Ta
nonomixxHoro L.
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IHdopmalisn, wo BubupaeTbca ana iHguKauii

IHAuKauia Ha PK-gucnnei

BxigHa Hanpyra/BuxigHa Hanpyra
(eKkpaH iHAMKaLii 3a 3aMOBYYBaHHAM)

BxigHa Hanpyra=230 B, BuxigHa Hanpyra=230 B

(L1 ouTPuT

BxigHa yacToTa

BxiaHa yactoTta=50 Iy
inPut ouTPUT

=600. 230

Hanpyra Ha knemax $oToeneKTprYHUX MoLyiB

Hanpyra Ha knemax doToenekTpryHux mogynis=60 B
INPUT QuTPUT

= p0° 230

3apAapHun CTpym

3apagHun cTpym=50 A

MoTy»HiCTb 3apAgXaHHA
(Tinbkn ansa mogeni MPPT)

ourrer

c30
& A

Hanpyra Ha Knemax akymynaTtopis i BUxigHa
Hanpyra

Hanpyra Ha Knemax akymynaTopis i BUXifHa
Hanpyra

Hanpyra Ha knemax akymynatopis=25,5 B, BuxigHa
Hanpyra=230B

255 i
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Indopmauisn, wo Bu6MpaerTbca
ana ingukagii

IHOuKauia Ha PK-gucninei

BuxinHa yactoTa

BuxigHa uactota=50 Ny
ouTPuT

M
LU

HaBaHTaxeHHA y BiCOTKOBOMY BUPaXKeHHI

HaBaHTaXeHHs y BiiCOTKOBOMY BUpakeHHi =70 %
BaTT o

265 -

£ Fa A

HaBaHTaxeHHA Y BOJIbT-aMmnepax

Konu noTy»KHicTb NiAKMIOYEHOro HaBaHTaXKeHHsA
CTaHOBUTb MeHLe 1 KBA, iHanKaLia HaBaHTaXXeHHA Y
BOJbT-aMrMepax Ha eKpaHi Ma€ Taknii BUrnag: Xxx B*A,
AK MOKa3aHO Ha MasIOHKY HKYe.

35~

BATT

Konu noTy»HicTb NifKN0UEHOro HaBaHTaXKeHHSA CTa-
HOBUTb binbue 1 KBA (=1 kKBA), iHauKauis HaBaHTa-

KEHHA Yy BOJIbT-aMnepax Ha eraHi MaE€ Takni BurnAaQ:

X.X KBA, IK NoKa3aHo Ha MaJTlOHKY HUX4e.
WATT

ll'll.l'll
50"
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Indopmauisn, wo Bu6MpaerTbca
ana ingukagii

IHOuKauia Ha PK-gucninei

HaBaHTaxeHHsA Yy BaTax

Konu noTy»HicTb NigKIIOYEHOro HaBaHTaXKeHHsA
CTaHOBWTb MeHLe 1 KBT, iHauKaLia HaBaHTaXXeHHA y
BaTax Ha eKpaHi Ma€ Takuii BUrnAA: Xxx BT, Ak nokasa-
HO Ha MaJIlOHKY HIXKYeE.

55 el
i 5’:

Konu noTy»HicTb NiAKMIOYEHOro HaBaHTaXKeHHA
CTaHOBUTb Ginble 1 KBT (=1 KBT), iHAWKaLis HaBaHTa-

»KEHHA y BaTax Ha eKpaHi Ma€ Takun BUrnAaa: X.x kBT,
AK MOKa3aHO Ha MasoOHKY HKYe.

Hanpyra Ha Knemax akymynatopa / cuna ctpymy
po3pagy akymynaTopHoi 6atapel

Hanpyra Ha Knemax akymynatopa =25,5 B, cuna
cTpymy pospagy=1A
BATT BATT

eab’ _ 2
e T

Grana e

Mepernag sepcii ocHosHoro LM

Bepcisa ocHoBHoro LiIM: 00014 .04

Mepernap Bepcii gponomixxHoro L{IM

Bepcia ponomixHoro LiM: 00003.03

42 03 03

g

CHARG G
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Po6oui pexxumn

Pexunm pobotu

Onuc

IHouKauisa Ha PK-gucninei

Pexxum ouikyBaHHsA/ pe-
KUM eHeprosbepeKeHHs
Mpumitka:

*Pexum ouikyBaHHA:
iHBEpPTOP BUMKHYTUIA,
arne 3[4aTHWI 3[iCHIOBaTN
3apApKaHHA
aKyMynATopHoi 6atapei
6e3 nopgaui Ha BMXxofi
XKUBJEHHA 3MiHHOTO
cTpyMmy.

*Pexxum eHeprosbepe-
KEHHS:

Y LbOMY peXXunmi

BUXiQHE XKMBNEHHS
iHBepTOpa byne
BUMKHYTO, AKLLO MiA'€Ha-
He HaBaHTa)KeHHsA

HM3bKe abo He BuABEHE.

BuxigHe xuBneHHa

Ha Knemax npucTpoto
BifICYTHE, ane BiH 34aTHUI
3[iNCHIOBaTY 3apAaKaHHA
aKymynaTopHoi 6atapei

3apAgKaHHA Bif enekTpomMepexi Ta Bif eHeprii,
L0 BUPOBNAETHCA COHAYHMMY eNleMeHTaMu

g |
(=

CHARGING

3apAgKaHHA Bif enekTpomepexi

CHARGING

3apspaKaHHA Bif eHepril, Wo BMpobnseTbCa
COHAYHUMM efleMeHTamMm

-

CHARGING

3apapXaHHA He BUKOHYETbCA

Pexxmum HecnpaBHOCTI
Mpumirtka:

*PeXXMM HeCnpaBHOCTI:
NMOMWIKY BUKINKAOTHCA
HeCnpaBHICTIO BHYTPILL-
HbOrO naHutora abo
30BHILUHIMY NpPUYMHaMM,
HanpuKnag, neperpisax-
HAM, KOPOTKMM 3aMUKaH-
HAM BUXiAHOrO NaHutora
TOLLO.

3apagXaHHA akymynAaTop-
Hoi GaTapei Bif enekTpo-
Mepexi Ta Bif eHeprii, Wo
BMPOONSAETHCA COHAYHN-
MU efieMeHTamMmn

3apAgrkaHHA Bif eHeprii, Lo BUpO6RsETbCA
COHAYHUMU efleMeHTamMKn

e

i

CHARGING

3a pPAOXaHHA He BUKOHYETbCA

Q-

CHARGING

3apAgrkaHHA Bif eHeprii, Lo BUPO6NAETbCA
COHAYHUMU efleMeHTamMu

CHARGING

3a PAAMKAHHA HE BUKOHYETbCA

30




Pexxum poboTn

Onnc

IHonKauis Ha PK-gucnnei

Pexxnm xnBneHHs Big
enekTpomepexi

MpuncTpin noaae xnsnex-
HA Ha BUXigHI KOHTAKTN
Bifj enekTpomepexi. BiH
TaKOX 3apAAKae akymyna-
TOpHy 6aTapelo B pexxumi
>KUBNEHHA Bi Mepexi

3apapKaHHA Bif enekTpomepexki Ta eHeprii, Wwo
BUPOOBIIAETLCA COHAUHMMM eNleMeHTaMM

- B

-

Pexxnm »xnBneHHs Big
aKyMynAaTopHoi 6atapei

MpwncTpiit nopae xnBneH-
HA Ha BUXIigHI KOHTAKTN
Bifl aKyMynATOPHOI
6aTapei Ta COHAYHNX
enemeHTiB

3apAagpkaHHA Bifi akyMynAaTopHoi 6aTapei Ta
COHAYHUX eNeMeHTIB

MKnBneHHA NoJaeTbCA TiNbKN Bif,
aKymynaTopHoi 6atapei

-

100%

0
Il 25%

[
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QOyHKUiA BUPiBHIOBaHHA 3apAAy akymynaTopa

KoHTponep 3apapy akymynatopa mae GyHKLilo BUPIBHIOBaHHA 3apafy akymynaTtopa. BoHa fae
MOXIMBICTb 3yNMUHUTYW Ta HIBENIOBATN HACAIAKN HEFaTUBHUX XiIMIYHNX ABULL, AK-OT po3LULapy-
BaHHA eNleKTPONITY (ABULLE, NPY AKOMY KOHLIEHTPALifA KNCNOTU B H/XKHI YaCTUHI akymynAaTop-
HoT 6aTapei BULLA, HiX B il BEPXHil YacTuHI). BUpiBHIOBaHHA 3apAay TakoX JOrNoMarae BUganaTm
Kpuctanu cynbdaris, AKi MOXYTb HAPOCTATX HA MOBEPXHi MNACTVH (enekTpogis). AKLO Lboro
He pobuTK, Lie ABULLE, AKe Ha3MBAETbCA CyNbdaTaLli€lo, 3HNXKYE 3arajibHy EMHICTb akKyMyNATop-
Hoi 6aTapei. Tomy pekoMeHAyEMO NepioAnYHO NPOBOAUTI BUPIBHIOBAHHSA 3apAay akyMynaTopa.

m ik BuUKopucToByBaTu PpyHKLil0 BUPiBHIOBaHHA 3apAAy aKymynaTopa

Cnoyatky akTuBylTe GYHKL 0 BUPIBHIOBaHHA 3apagy akymynsaTopa, BubpasLwu BignosigHe
3HayeHHA napameTpa 30 y nepeniky NnapameTpiB, WO BCTaHOBA0OTbCA 3 PK-gucnnes. MoTim BK
3MOXKeTe BUKOPUCTOBYBATU L0 GYHKLIit0 B mpoLeci poboTy NpUCTPO OAHNUM i3 TaKUX Cro-
cobis:

1. LLinAXxom BCTaHOBMEHHA iHTepBany BUPIBHIOBAHHA 3apAAy 3a 4ONOMOroio napametpa 35.

2. AKTMBYBaBLUW HEraNHUIN NpoLec BUPiBHIOBAHHA 3apAdy 3a JONOMOro napameTpa 36.

m Konu BupiBHioBaTn 3apag

Ha cTagii nigtpumytouoro (6ydepHoro) 3apsaay nicns 3akiHueHHA BCTAaHOBNEHOTO iHTepBany
BMPiBHIOBaHHA 3apAAay (LMKNY BUPIBHIOBaHHA 3apAfy aKyMynATopa), @ TakoX AKLLO akTBOBaHO
dyHKLi0 HeraHOro BUPIiBHIOBaHHA 3apAAy, KOHTPOep NoYHe nepexif Ao cTafil BUPiBHIOBaH-
HA 3apAgy.

A

Equalize Voltage

Float Voltage

m TpuBanictTb 3apagKaHHA B peXXUMi BUPiBHIOBaHHA 3apAaay Ta iHTepBa-
nn MiXK nepiogamu po6oTu B LibOMY peXXumi

Ha cTagii BupiBHIOBaHHA 3apaay akyMynaTopa KOHTponep noaae AKHanbinbLe eHeprii gna
3apAgKaHHA aKyMynATOpHOI 6aTapel [OTW, AOKM Hanpyra Ha Knemax akymynsaTopa He nigsu-
WNTbCA A0 3HaYEeHHA Hanpyru BUPIBHIOBaHHA 3apaay akymynaTopa. [MoTiM 3acTocoByeTbCA
MeTo[, perynoBaHHsA 3apaay Npwv NOCTiNHIN Hanpys3i, Wob NiagTPUMyBaTy HanNpyry Ha Knemax
aKyMynsiTopa Ha PiBHI HaNpyry BUPiBHIOBaHHA 3apsay akymynsaTopa. AKyMmynsaTopHa 6aTapes
NPOAOBXYE 3apAAKATUCA Ha CTaAil BUPIBHIOBaHHA 3apAay A0 3aKiHYeHHA BCTAHOBJIEHOTO Yacy
BMPIBHIOBaHHA 3apAgy akymynaTtopa.

TM He MeHLW, Ha CTaAil BUPIBHIOBAHHA 3apAAY, KON Yac BUPIBHIOBAHHA 3apaay BxKe MUHYB,

a Hampyra Ha Knemax akymynAaTopa e He JOCAr1a 3HaYeHHA Hanpyru BUPIBHIOBaHHA 3apagy
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aKyMynAaTopa, KOHTposep 3apAay NPOAOBXKUTb Yac poboTM NPUCTPOLO B PEXMMI BUPIBHIOBAHHSA
3apAgy AOTK, JOKM Hanpyra Ha Knemax akyMynAaTopa He AOCATHe 3HauYeHHA Hanpyru BUPIiBHIO-
BaHHA 3apAdy akymynatopa. AKLO X Hanpyra Ha Kiemax akymynaTopa Tak i He focArna 3HayeH-
HA Hanpyrv BMPIiBHIOBAHHA 3apAaay akyMynAaTopa O MOMEHTY 3aKiHUeHHA 3ajaHoro nepiogy
yacy BMpPIBHIOBaHHA (HacTaHHA Yacy nepepsu), KOHTponep 3apagy akymynatopa npunmHuTb
npoLec BMPiBHIOBaHHA 3apAAy I MOBEPHe NPUCTPIN Y pexxum nigTprumytodoro (bydepHoro)
3apagy.

Equalize Voltage
Absorption Voltage
Float Voltage
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Koan nomunok

Ko padiunnn
A Oonuc noMunKun pa¢
NOMWIKN cumBon
1 Mpw BigkntoueHHi iHBepTOpa 6/10Ky€eTbCA poboTa =T i
BeHTUAATOpPA M b=
. na
2 MepeBuLLieHHA JONYCTUMOI TemnepaTypu UC =
3 MiaBvwweHa Hanpyra Ha Knemax akymynaTopHoi 6aTapeil LD o
4 MoHWXeHa Hampyra Ha Knemax akymynaTopHoi 6aTapel LU‘-IJ_
5 EnemeHTI BHYTPILIHbOrO NepeTBOPIOBaYa BUABMIN KOPOTKE 3aMUKaH- TS
HA abo neperpiBaHHA BUXiJHOrO NaHLiora Ca
6 MepeBuLLIEHHA BCTAaHOBIEHOTO 3HAYEHHSA "U-E“
BUXiAHOT HaNpyryi ==
7 MepeBuLLEHHA NIMITY Yacy NepeBaHTaKeHHA ﬂ e
L
8 MepeBunLLEHHA JOMYCTUMOI HaNpPyry B LWMHI LUEJ_
: i
9 BiamoBa nnaBHOro 3anycky W1HW ‘_Ug_‘_
51 MNepesuLieHHA JONYCTUMOT CUAK CTPYMY '—'S 1
a60 CTPU6OK CUnN CTpyMy o=
. T
52 3aHn3bKa Hanpyra B WyHi ‘_SF_'J_
53 BigmoBa nnaBHoro 3anycky iHBepTopa ‘_51_
55 MNepeBuLieHHA BCTaHOBIEHOMO 3HaYe€HHA NOCTINHOIO CTPYMY, L0 ﬁSS
BMKOPUCTOBYETLCA Nifi YaC BUBEEHHSA XIBNEHHA 3MIHHOrO CTPyMy S
—
56 AKYMyNATOp He NpUeaHaHoO 55,—
i a
57 Biamosa patumka cTpymy 5 s
. Ta
58 3aHuM3bKa BMXiHa Hanpyra SB,—

MPUMITKA: koan nomunok 51, 52, 53, 55, 56, 57 i 58 goctynHi nuwe B mopeni 3KVA

Plus/5KVA.
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MonepeaxyBanbHi iHANKaTOpN

Kopg nonepegeHHs

Mopis, 3 AKol NoB’A3aHe
nonepenXeHHA

3BYKOBWI CUrHan

Bnnmatounii ingukaTop
(cumBon)

Po6ota BeHTUNATOpPA 6510-

Tpw 3BYKOBUX CUrHaNu

01 KY€ETbCA NP BBIMKHEHHI D i
A LLOCEKYHAN e
iHBepTOpa

03 HapgmipHuin 3apag akymy- | OpuH 3ByKOBUIA CUrHan '—‘naa

natopa LOCeKyHaN Ha

04 Husbkni piseHb 3apagy OpfVH 3ByKOBUI CUrHan '—‘“L{&

aKkymynatopa LLOCEKYHAN HL
OpwvH 3ByKOBWIA CUrHan ==
07 MepeBaHTaKeHHA A o D'}@ E
KOXHi 0,5 cekyHan oY
10 3HUKEHHA NOTYXXHOCTI [1Ba 3ByKOBUX CUrHann Ty Oa
. . 1
BUXiAHOrO XMBNEHHA KOXHi 3 ceKyHAmn e
BupiBHIoBaHHA 3apA =a
£9 P pARYy Hemae £92

aKymynaTopa
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TEXHIYHI XAPAKTEPUCTUKU

Tabnuua 1. XapakTepuCTVKN B PEXUMI KUBNEHHSA Bifj MepeXXi Uepe3 BHYTPILLHi (iHBepTOpHNI)

NaHLor NPUCTPOIo

MOAEJIb IHBEPTOPA

1KVA

2KVA

®opma curHany BXigHoro
XKUBNEHHA

CuHycoipanbHa (Bif enekTpomepexi abo enektporeHepatopa)

HomiHanbHa BxigHa Hanpyra

230 B 3miH. cTpymy

Hwu3bka Hanpyra BTpaTh
XKUBJIEHHA

170 B 3miH. ctpymy + 7 B (1BK); 90 B 3miH. cTpymy =7 B

(enekTponpunagn)

Husbka Hanpyra BigHOBNEHHA
KUBNEHHSA

180 B 3miH. cTpymy + 7 B (IBX); 100 B 3miH. cTpymy = 7 B

(enekTponpunaan)

Bucoka Hanpyra BTpatu
XKUBJEHHA

280 B 3miH. cTpymy + 7 B

Bucoka Hanpyra BigHOBNEHHA
KUBNEHHA

270 B 3miH. cTpymy + 7 B

MakcrmanbHa BxifgHa Hanpyra
3MiHHOrO CTPyMy

300 B 3miH. cTpymy

HomiHanbHa BxigHa YacTtoTa

50/60 'y (aBTOBM3HAUYEHHS)

Hwn3bka yacToTta BTpaTn

KUBJNEHHA

40+1 Iy
MKUBMIEHHSA
Hu3bKa yacToTa BifHOBNEHHA
A 4241 Ty
KUBNEHHA
Bucoka yactoTa BTpaTtu
P 65+1 Iy
XKUBMIEHHSA
Bucoka yacToTa BigHOBEHHSA
A 6311y

3axm1CT Bifi KOPOTKOro 3aMMKaHHA
y BUXiAHOMY NaHL03i

ABTOMATUYHUI BUMUKAY

KoediuieHT KopurcHoi aii (y
pPeXnMi XKUBNEHHA Bif enekTpo-
Mepexi Yepes BHYTPILLHIN (iHBep-
TOPHWI) NaHLIOr NPUCTPOLO)

>95% (nikoBuin KoediLiEHT KOPUCHOI Ai)

Yac nepemurKaHHA (Ha XMBNEHHA
Bifj aKymynATopiB)

10 mc (OBX); 20 mc (enekTponpunaam)

3HWKEHHA BUXIAHOT NOTYXHOCTI:
KON Hanpyra BXofy 3MiHHOTO
cTpymy napae po 170 B, suxigHa
MOTY>KHICTb 3HUXKYETbCA

Output Power

Rated Po V&'

50% Pow *F

L

v 17ov 280V Ingrt Voltage
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Tabnuua 2. XapakTepucTUKM B peXnMI XKMBJTIEHHA Bif akymynaTopa

MOJZEJNb IHBEPTOPA

1KVA

2KVA

HomiHanbHa BuxiaHa NOTYXHICTb

1 kKBA /1 kBT

2 KBA /2 kBT

Dopma curHany BMXifHOro
XKUBJEHHA

YucTa crHycoiganbHa popma XBuni

PerynioBaHHA BUXigHOT Hanpyru

230 B 3MmiH. cTpymy + 5%

BuxigHa yacToTa

50y

MikoBuit KoediLieHT KOPUCHOT i

93%

3axuCT Bif NnepeBaHTaXeHHA

5 ceKyHf Npun HaBaHTaxeHHi = 150%;
10 cekyHp Npu HaBaHTaxeHHi 105-150%

lNikoBa NOTYXHiCTb

2-KpaTHa BefInyrHa HOMIHaNIbHOT MOTYKHOCTI NPOTATOM 5 CeKyHf

HomiHanbHa BxigHa Hanpyra
NOCTiHOro CTPyMy

12 B noct. ctpymy

24 B nocT. cTpymy

Hanpyra xonogHoro 3anycky

11,5 B nocr. ctpymy

23,0 B nocr. ctpymy

3HayeHHs, MpK AKOMY MOAAETbCA CUrHaN NonepeKeHHA MPO H3bKY HaMpyry NOCTINHOrO CTPyMy

npu HaBaHTaXKeHHi < 50%

11,5 B noct. ctpymy

23,0 B nocr. ctpymy

npwn HaBaHTaXeHHi > 50%

11,0 B nocr. ctpymy

22,0 B nocr. ctpymy

HAETbCA

3HayeHHs, MpK AKOMY Mofaya CUrHasy nonepeKeHHA NpPo HU3bKY HaMpyry NOCTINHOrO CTPYMy NpUMu-

npw HaBaHTaxKeHHi < 50%

11,7 B nocr. ctpymy

23,5 B nocr. ctpymy

npwn HaBaHTaXeHHi = 50%

11,5 B nocr. ctpymy

23,0 B nocr. ctpymy

CTpymy

3HayeHHsA, NPY AKOMY XMBMIEHHA Bif aKyMynATOPa BiAK/IOYAETbCA Yepes HM3bKY Hanpyry NocTinHoro

npu HaBaHTaXKeHHi < 50%

10,7 B nocr. ctpymy

21,5 B nocr. ctpymy

npwn HaBaHTaXeHHi = 50%

10,5 B nocr. ctpymy

21,0 B nocr. ctpymy

3HayeHHs, NPV AKOMY XKNBJIEHHA
Bifl aKyMynAaTopa, BigKnoueHe
yepes niABuLLEeHy Hanpyry no-

CTINHOTO CTPYMY, BifJHOBJIOETLCA

15 B nocr. ctpymy

30 B nocT. ctpymy

3HaueHHs, NPu AKOMY KUBJIEHHSA
Bifl aKyMynAaTopa BiiK/TIOYaETb-
€A vepes NigBuLLEHY Hanpyry
NOCTiAHOro CTPyMy

16 B nocT. ctpymy

31 B nocrt. ctpymy

CnoXmnBaHHA NOTY>KHOCTI B pe-
XMMi 63 HaBaHTaXKeHHA

<25Bt1
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Tabnuua 3. XapakTepucTuky B pexXnmi 3apagKaHHa akyMmynatopa

Pexxum 3apagKaHHA akyMynATopa Big enekTpomepexi

MOAEJIb IHBEPTOPA

TKVA

2KVA

ANroputm 3apagKaHHa

Tpuctynenesni

CTpym 3apagy npvi HOMiHanbHil BXigHIn
Hanpysi (Makc.)

20 A (@VI/P = 230 B 3miH. cTpymy)

KncnorHi 146 292
aKymynaTopu
Hanpyra
OCHOBHOIO AGM-akymynsaTopu
3apagy (3 NOMMHAIOUMM CKNIOBO- 141 282
NOKHOM) / renesi
aKymynaTopu

Hanpyra nigrpumytouoro 3apsagy

13,5 B nocr. ctpymy

27 B nocr. cTpymy

Mpadik 3apamKaHHA

L)
(Crmmtant Comwrll

Tme
st
It g

Pexxum sapapKaHHA akymynaTopa Bifi COHAYHNX efleMeHTiB i3 pyHKuieio MPPT

Mopaenb iHBepTOpa

1KVA

| 2KVA

Cnna 3apagHoro cTpymy

40 A

Hanpyra noctinHoro ctpymy cucremm

12 B noct. ctpymy

24 B nocT. cTpymy

[liana3oH Hanpyru MPPT 6aTtapei
doTOENeKTPUUHMX eNleMeHTIB

15-80 B nocr. ctpymy

30-80 B nocT. ctpymy

Makc. Hanpyra B pO3iMKHYTOMY NaHLit03i
6aTapei GOTOENEKTPUYHUX eNleMeHTIB

115 B nocT. cTpymy

TouHicTb BUMipIOBaHHA Hanpyru

COHAYHWNI 3apALHNIA NPUCTPIN)

. M +0,3%
aKymynaTopHoi 6aTtapei
Makc. cuna 3apsagHoOro CTpymy
(3apAAHWIA NPUCTPIN 3MIHHOTO CTPYMY MIOC 60 A
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Tabnuusa 4. 3aranbHi xapakTepuUCTUKM

MOZAEJ1b IHBEPTOPA

1KVA 2KVA

CepTtudikat 6e3nekn

CE

[iana3oH pobounx TemnepaTyp

Big-10 °C no 50 °C

Temnepatypa 36epiraHHA

Bin -15 °C no 60 °C

BinHocHa Bonorictb

Bin 5% po 95% (6e3 yTBOPEHHA KOHAEeHcaTy)

Pozmipwu (M*LLI*B)

122*250*343 mm

Bara HeTTO (MOIENb PWM)

5,3 kr 5,8 kr

Bara HeTTO (MOgens MPPT)

YCYHEHHA HECNPABHOCTEN

HecnpaBHictb

Ingukauina Ha PK-guc-
nnei/ ceitnogiogHa /
3BYKOBa iHAMKaLifA

MoxnuBi npuunHn

Cnoco6u ycyHeHHsA

MpucTpiii aBTOMaTUYHO
BMMMKAETbCA Mif Yac
3anycky

IHgmKauia Ha PK-gucnnei
/ cBiTnopioaHa / 3ByKoBa
iHAVKaLiA 3an1wWwaTbCa
AKTUBHUMU NPOTArom 3
CeKyHpA, a NoTiM NOBHi-
CTIO BiAKNIOYAIOTbCA

HapaTto Hu3bKa Hanpyra
Ha Knemax akymynatop-
Hoi 6aTapei (<1,91 B/
efiemMeHT)

1. MNepe3apaApitb akymynsa-
TOpHy 6aTapelo.

3aMiHiTb aKyMynATOpPHY
6aTapeto.

BipcyTHA peakuia nicna
BBIMKHEHHS XNBJIEHHSA

Hemae ingukauii

1. HapTo HM3bKa Hanpy-
ra Ha Knemax akymyns-
TOpHoI 6aTapei (<1,4 B/
efleMeHrT).

2. AKymynAaTopHa
6aTapes nigkaoyeHa 3i

3BOPOTHOIO MOMAPHICTIO.

1. 3BepHITbCA B aBTOPU30-
BaHWI CEPBICHUI LIeHTP
ON1A 3aMiHN 3anobixKHKKa.
2. MNepe3apapitb akymyna-
TOpHy 6aTapelo.

3. 3aMmiHiTb akyMynAaTOpHY
6aTtapelo.

3a HaABHOCTI XMBNeH-
HA B enekTpomMepexi
NPUCTPI Npautoe B
PEXMMIi XKMBJIEHHA Bif
aKymynatopa

Ha PK-gucnnei € iHankKa-
uia BXigHOT Hanpyru «0»,
611MMAE 3eN1eHNIA CBIT-
NoAioAHNI iHOMKaTop

CnpautoBaB 3axXMCHNI
BMMMKaY Ha BXOAi

MepeBipTe, un He crpa-
LIOBAB aBTOMATUUYHUI
BMMMKaY 3MiHHOTO CTPyMY,
a TaKOX AKICTb MOHTaXy
eNeKTPUYHUX 3'€AHaHb

bnnmae 3eneHuni cBit-
nofiofgHUN iHanKaTop

HepocTaTHs AKicTb
>KNBMEHHA 3MiIHHOrO
cTpymy (L0 NOAAETb-

CA Bij 30BHilUHbOrO
[Kepena XunBneHHsa abo
reHeparopa)

1. MepesipTe Kabeni 3MiH.
CTPYMY: 41 He HaATO BOHM
TOHKI Ta/abo poBri.

2. MepeBipTe AKiCTb poboTH
eneKTporeHeparopa (AKLLo
BiH

BUKOPUCTOBYETHCA) a60
nepesipTe NPaBUbHICTb
AianasoHy BXigHoI Hanpyru
(ABX —» enekTponpu-
naaw).

Bbnnmae 3eneHunn cBit-
NOAIOAHNI iHAMKaTOP

AIK npiopuTeTHE fXKepe-
N0 BUXIiHOTO XMBJIEH-
HA BUO6PaHO COHAYHI
enemeHT

3MiHITb NpiopuTeT Npun
BMOOPI IKepen XNBNeHHsA
BUXiZHOIO XMBJIEHHA Ha
XKUBJIEHHA Bif enekTpo-
Mepexi
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HecnpaBHicTb

Ingukauis Ha PK-guc-
nnei/ ceitnogiogHa /
3BYKOBa iHAMKaLia

Moxnusi npuunHn

Cnoco6u ycyHeHHA

Mpu BBIMKHEHHI
NPUCTPOIO BHYTPILL-
He pene 6araTopa-
30BO BMMKAETbCA
Ta BUMMKaETbCA

IHanKauis Ha PK-gucnnei
Ta CBITNOAIOAHI iHANKa-
TOopY 6GnUMatoTb

AKyMynAaTopHa 6aTapes He
nigknoyeHa

MepeBipTe 3'eaHaHHA Kabenis
Bifj NPUCTPOIO 10 aKyMyna-
TopHoi 6aTtapei

3BYKOBUI CUrHan
nopaetbcaA besne-
PepBHO, CBITUTb-
CA YepPBOHMIA
cBiTnogionHMN
iHouKaTop

Kop nomunku 07

MNepeBaHTaXeHHA iHBepTOpa
cTaHoBUTb 105%, i NimiT Yacy
nepeBaHTaXXeHHA MHYB

3MeHwWTe NigKnoyeHe oo
NPUCTPOIO HaBaHTaXEHHS,
BiIKNIOUMBLUM YaCTUHY 06-
NlafiHAHHA-CMNOXKMBaYiB

Kop nomunkn 05

KopoTke 3amrKaHHA y BUXia-
HOMY NaHLo3i

MNepeBipTe AKiCTb eneKkTpny-
HUX 3'€1HaHb | BUMKHITb
HecrnpaBHe [)Xepeno HaBaH-
TaXKeHHA

Temnepatypa BHYTPiLLIHbOrO
iHBEPTOPHOro efleMeHTa
nepesuye 120 °C (TinbKu
ona mopgenen

1-3KVA)

Kop nomunku 02

Temnepatypa BHYTPiLHbOTO
iHBEPTOPHOrO enemeHTa
nepesuwye 100 °C

MepesipTe, un He 3ab6510KO-
BaHO KaHanu BeHTUNALINHNX
NPUCTPOIB NOBITPAHOIrO
OXONOAXKEHHSA NPUCTPOIO; Me-
peBipTe, Y/ He HAaATO BMCOKa
TemnepaTypa HaBKONULLIHbO-
ro cepefoBuLla

Kop nomunkm 03

HapnuwkoBui 3apag akymy-
NATOpHOT baTapel

3BEepHITbCA B aBTOPM30BaHUN
CepBICHUI LeHTP

HapTo Brcoka Hanpyra Ha
Knemax akyMynaTOpHOI
6aTtapei

MNepesipTe, un BignosigaoTbL
BMMOraMm TeXHiYHi XxapaKkTe-
PVCTVKM Ta KinbKicTb Nigknto-
YeHNX aKymynaTopis

Kop nomunku 01

HecnpaBHicTb BeHTURATOPA

3aMiHiTb BeHTUNATOP

Kop nomunkmn 06/58

HegignoBigHicTb BUXigHOT
Hanpyru (Hanpyra iHBepTopa
Huue 190 abo Buule 260 B
3MiHHOTO CTpyMy)

1. 3mMeHwWwTe NigKntoyeHe
HaBaHTaXeHHs.

2. 3BepHITbCA B aBTOPM30Ba-
HWUIA CepBICHUIA LIEHTP.

Ko nomunkn
08/09/53/57

HecnpaBHicTb BHYTPILLHiX
efleMeHTiB NPUCTPOIo

3BEepPHITbCA B aBTOPU30BaHUN
CEpBICHUN LEeHTP

Kop nomunku 51

MepeBuLLeHHA onyCTUMOT
cunm cTpymy abo KMok cunm
CTPYMy y BUXIAHOMY NaHLt03i

Kop nomunkn 52

HapTo HM3bKa Hanpyra B LWWHi

Kop nomunkn 55

MopyuweHHa 6anaHcy
BUXiAHOT Hanpyru

Mepe3anycTiTb NpUCTPIn.
AKLLIO LA HecnpaBHICTb
BUHUWKHE 3HOBY, 3BEPHITbCA
B aBTOPMW30BaHWIA CepBiCHUN
LeHTp

Kop nomunkn 56

BxifHa Hanpyra ¢poToenek-
TPUYHMX MOAYSIB NepeBuLLye
[lOMyCTMe 3HaYeHHA

3mMeHLuTe KinbKicTb poTo-
eNeKTPUYHKX MOLYNIB Y
nocnifjoBHOMYy 3'€fjHaHHi
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FAPAHTIA
Leit npogyKT mae 12-micsiuHe rapaHTiliHe 06CNyroByBaHHA 3 faTy NOKYNKN

«  Mu 3gilicHIOEMO rapaHTiliHe 06CNyroByBaHHA NPUCTPOID, AKLLO 3a YMOB Mnpa-
BUJIbHOIO BUKOPUCTAHHA Ma€ micle npobnema 3 siKicTio.

«  [Micna npngbaHHA NpoayKuii Hawoi kKoMnaHii 36epiraiTe Lel NPOAYKT pa3om
i3 paxyHKamMu Ta iHWMW [OKYMEHTaMW. AKLO NOTPiOHI NOCNyry 3 TEXHIYHOro
obcnyroByBaHHA, HafjanTe iHbopmaLito BiANOBIAHO [0 3aNMUTYy HALOT KOMMAHIT.

« Y BMMagky, AKWO rapaHTiiHA TanoH NOLWKOAXeHO abo 3MiHeHO, abo Ha Hbomy
HEMa€E neyvyaTKn MarasuHy npoaaxy, rapaHTifiHe o6CcyroByBaHHA MoXe OyTu He
HajaHo.

«  TapaHTinHe 06CNyroByBaHHA He MOLWMNPIETLCA Ha MOLKOLMXKEHHSA, CNPUYMHEHI
HenpaBUIbHUM BUKOPUCTAHHAM.

«  3MicT 06cAry rapaHTii 3anexuTb Bif 06CAry, BUSHAHOrO KOMMAaHI€EH.

+  IHKONW B pamKax rapaHTii MOXKHa 3JiICHUTX 3aMiHy NPUCTPOIB Ha iHLWi 3 TaKO
X dyHKUioHanbHicTwo. MNnaTy 3a 4OCTaBKY | PEMOHT NPOAYKTIB, Ha AIKi He no-
WNPKETLCA rapaHTia, 30iNCHIOE KITIEHT.

« lHoAi TexHiuHi xapakTepncTUKK i GyHKUIT NpoayKTy OHOBOWTLCA 6e3 none-
peaHboro NOBiIAOMMEHHHA.

ABTOpun3oBaHuii cepBicHWA LeHTp IM «JIOTTH»

Appeca: Byn. Mapka BoBuka, 18-A, Kuis, 04073, YkpaiHa
Ten.: 0 800 300 345; (044) 230 34 84; (044) 390 55 12
https://service.erc.ua

FAPAHTIMHUW TAJIOH

HalimeHyBaHHA BUpoOY:
Homep mopeni/CepiiHnin Homep:
[ata npogaxy:

HalimeHyBaHHA Ta afgpeca TOproBenbHOI opraHisauir:

[Neuvatka

) TOProBenbHOI
Mianuc npogasuA:

Bupib nepeBipeHO B MpUCYTHOCTI cCnoXumBaya:

opraHizauii

Bbyab nacka, 3anoBHiTb yCi BuLLe3a3HauYeHi NyHKTN.
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