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UHdopmaumsa o pykoBoacTee

PykoBoaCcTBO B OCHOBHOM OMUCbIBAeT WH(opMaumio O NpoaykTe,
pekoMeHOauun no ycTaHOBKe, 3KCnryataumm v TeXHUYeckoMy o6CryXnBaHUIO.
PykoBoacTBO He BKItodaeT B cebsi nonHyto nHdopmaumto o (PV) cucreme.

Kak nonb3oBatbCcs 3TUM PyKoBOACTBOM

[MpoyTTEe PYKOBOACTBO WM Apyrne COMyTCTBYHOLUME [OOKYMEHTbI nepen
BbINOSIHEHMEM KaKMX-Mbo onepaumi C WUHBEPTOPOM. [OKYMEHTbI [OIDKHbI
XpaHutbca 6GepexHo wu Bcerga ObiTb  gocTynHbiMu.  CogepkaHue MoxeT
nepvogmyeckm OOHOBMSATLCA WNM NepecmaTpuBaTbCs B CBA3WM C pa3paboTkow
npoaykta. MHdopmauna B gaHHOM pPyKOBOACTBE MOXeET ObiTb M3MeHeHa 6e3
npeaBapuTenbHOro yBedomsieHus. [locrnegHio BepCUlo PyKOBOACTBA MOXKHO
nosly4nTb Yepes service@deye.com.cn
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1. BBeaeHue

1.1 BHewHun B1A,

OaHohasHbIi  MHBEPTOP NUTaHUS MOXET NpeobpasoBbiBaTb  MOLLHOCTb
MOCTOSIHHOTO TOKA CONTHEYHON NMaHeny B MOLLHOCTb NEPEMEHHOr0 Toka, KoTopasi MOXeT
HanpsIMylo nogaeaTtbecs B ceTb. Ero BHewHWiA BMA nokasaH Huxke. Mogenu nHeepTopa:
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1.2 Komnnekrauus

MoxxanyicTa, NpoBepbTe crieaytoLyto Tabnuuy, Ytobbl yBUAETb, BCe Ny geTanu

BKIMHOYEHbI B COAEPKNMOE!

CeTeBoWV CoMnHeYHbIn
nHBepTOp X1

HacTeHHbI MOHTaXHbIN
KPOHLUTENH X1

Y

B 0

MoHTax 13 HepXaBetoLLen
crtanu

BUHTbI M4x12 x4

Pasbembl nuTaHua
MOCTOSIHHOIO TOKa
(BKNtoYast BCTaBMNEHHYO

AHKepHble 6onTbl M6x80

Pa3bembl nuTaHus MPYXXMHY) X4
nepemMeHHoro Toka x1 xN
-el‘»x«
‘——L:—*
User
manual ]

PykoBoacTso no
akcnnyartauum x1

Wi-Fi agantep (onuwms) x1

| S—

CueTumk (Onuus) x1

JaTunk Toka (ommws) x3




2. MpepynpexaeHusa n MHCTPYKLUMMU NO TEXHUKE
©0e3onacHoCcTU

HenpaBunbHoe Mcnonb3oBaHNe MOXET MPUBECTU K MOPaXKEHUIO 3NEKTPUYECKUM
TOKOM MnM oxoram. B paHHOM pykoBOACTBE COAEPXKaTCA BaXXHble WHCTPYKLUW,
KOTOpPbIM HeoGXxoaAMMo crefoBaTb NpPU YCTaHOBKe W obcnyxuBaHuu. [loxanyicra,
BHUMATENMbHO MpoYMTaiTE 3TN MHCTPYKLUUWN Mepes MCMosfib30BaHWEM U COXPaHUTE UX
Anst fanbHenLwero Ncnonb30BaHusl.

2.1 3Haku 6be3onacHoOCTU

3Hakn ©GesonacHoOCTM, Ucnosfb3yemble B [JaHHOM PYKOBOACTBE, KOTOpble
nogyepKkMBatoT MOTeHUMarnbHble PUCKM U BaXkHyl MHopmaumio no 6e3onacHocTw,
nepeymncrieHbl HUXe:

BHumaHme:

Mpeaynpexaamlwmnin 3HaK yKasblBaeT Ha BaXXHble MHCTPYKLUW MO TEXHUKE
©e3onacHocTn, HecobngeHMe KOTOPbIX MOXET MPUBECTU K CEpPbEe3HOM
TpaBMe Unm CMepTu.

OnacHOCTb NOPaXXeHUs1 ANEKTPUYECKMM TOKOM:

OCTOpOXHO, 3HAK pucKa NOpaXeHUs 3NEKTPUYECKMM TOKOM yKasbiBaeT Ha
BaXKHbl€ WHCTPYKLMM NO TexHuke Ge3onacHoCTU, HecobnoaeHne KoTopbixX
MOXET NPUBECTM K NOPAXKEHNIO INEKTPUYECKMM TOKOM.

CoBeT no 6e3onacHoCTu:

3HaK npuMMedYaHus ykasblBaeT Ha BaXHble€ WHCTPYKLMM MO TEXHUKE
6e3onacHocTn, HeCcobnaeHNE KOTOPbIX MOXET NPUBECTU K MOBPEXOEHMIO
UNn paspyLleHnto MHBepTopa.

OnacHOCTb BbICOKOW Temneparypbi:

OCTOpOXHO, CMMBOJ ropsiyert MOBEPXHOCTM YKa3blBaeT Ha yKasaHusi Mo
TeXHUKe 6e30nacHOCTX, HecobnaeHMEe KOTOPbIX MOXET MpPUBECTU K
oXoram.

Cd

2.2 UHCTpyKUuuM no TexHuke 6e3onacHoCcTun

BHumaHwme:

onekTpuyeckasi  yCTaHOBKa  MHBEpTopa  AOfbKHA  COOTBETCTBOBATb
npasunam TexXHMKM 6€30NacHOCTU CTpaHbl UM PernoHa.

BHumaHme:

MHBepTOp WMeeT HEU3ONUPOBaHHYK  TOMOSOrMK, MO3TOMY nepen
aKcnnyaTtaumen  uvHBepTopa  Heobxoaumo  ybeauTbCHd, UTO  BXOA
NMOCTOSIHHOIO TOKa W  BbIXOA4 MEPEMEHHOr0 TOKa  JIIEKTPUYECKM
n3onupoBaHbl. Kateropmnyecku 3anpewiaeTcss 3a3eMnsaTb NOMOXKUTENbHbLIN
N oTpuuaTtenbHbIA MOMCbl POTOINEKTPUYECKON LEenoykn. B npoTuBHOM
cnyyae 370 NOBpeauT MHBEPTOP.

OnacHOCTb NOpaXXeHUs1 ANEKTPUYECKMM TOKOM:

3anpelwaeTtcsa pasbupaTb KOpryc WHBEPTOpa, CyWEeCTBYeT OMNacHOCTb
NopaXeHNs 3NEeKTPUYECKMM TOKOM, YTO MOXET MPUBECTU K CepPbe3HOM
TpaBMe unum cmepTtu. [Ana pemMoHTa obpaTtutechb K KBanMuuMpoBaHHOMY
cneuvanmucry.
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OnacHOCTb Nopa)keHnst ANEKTPUYECKNM TOKOM:

Korgpa  potoanektpuyeckun  mMoaynb  noaBepraeTcss  BO3AENCTBUIO
COMHEYHOro cBeTa, Ha Bbixoae OyaeT reHepuMpoBaTbCA HanpsKeHue
NOCTOSIHHOrO  TokKa. 3anpeTuTb MPUKOCHOBEHWME, 4YTOObI m3bexartb
OMaCHOCTU MOPaXXeHNS ANEKTPUYECKMM TOKOM.

OnacHOCTb Nopa)keHns1 ANEKTPUYECKNM TOKOM:

Mpn oOTKNOYEHMM BXxOA4a W BbIXO4a WHBEpPTOpa AN TEXHUYECKOro
obcnyXkuBaHua nogoXxagute He MeHee 5 MUHYT, noka WHBEpPTOp He
paspaguT OCTaBLUEECS ANEKTPUYECTBO.

OnacHOCTb BbICOKOW TeMnepaTtypbl:

JlokanbHas TemnepaTypa MHBeEpTOpa MOXeT npeBbiwaTb 80°C BO Bpemsi
paboTbl. MNoxanyncTa, He NpuKkacanTechb K KOprycy MHBepTopa.

2.3 NMNpunmeyaHnsa no NCNonbL30BaHUKO

TpexdasHbli CMNoBOW MHBEPTOpP pas3paboTaH M uUcChbITaH B COOTBETCTBUM C
COOTBETCTBYWOLIMMM MpaBunaMmm TexHUKM OBesonacHocTu. ITo MoxXeT obecneynTb
nnYHyto 6e3onacHOCTb nonb3oBaTens. Ho Kak anekTpuyeckoe yCTPOMCTBO, OHO MOXET
NPUBECTU K MOPAKEHUIO ISNEKTPUYECKMM TOKOM UMM TpaBMe M3-3a HenpaBUIibHOW
akcnnyaTtauuun. [loxanymcrta, WCNONb3ymte YCTPOMCTBO B  COOTBETCTBUMM  CO
cnegyrowmnmm TpeboBaHnAMU:

1. HBepTOp OOMKEH yCTaHaBNMBATLCA M OBCNyXMBaTbCA KBanMmunMpoBaHHbIM
crneumanmcTomM B COOTBETCTBUM C MECTHbIMU CTaHAapTaMu.

2. CHavana HeobOXoOMMO OTKMAYMTb CTOPOHY MEPEMEHHOr0 TOKa, a 3aTem
OTKINIOYNTb CTOPOHY MOCTOSIHHOIO TOKa BO BPeMSsi YCTAHOBKM U OBCNyXMBaHUA, nocne
4yero NoAoXAuTe He MeHee 5 MUHYT, 4ToObl n3bexaTb yaapa TOKOM.

3. Temnepatypa mHBepTOopa MOXeT npesbiwaTts 80 °C BO Bpems paboTbl. He
npukacamTech, YTobbl HE NONYYUTb TPaBMYy.

4. Bce O9neKTPOMOHTaXHble paboTbl [OOSMKHbI COOTBETCTBOBATb MECTHbIM
AMEeKTPMYECKMM CTaHgapTam, W nocne MofyyYeHus paspelleHns MeCcTHOro oTtgena
3NeKTpocCHabXeHUsa cneunanumcTbl MOTyT MNOAKMOYUTL MHBEPTOP K CETHU.

5. Moxanyncrta, NpuM1MTE COOTBETCTBYIOLLME aHTUCTAaTUYECKME MEPBI.

6. MNMoxanyncra, ycTaHOBUTE MHBEPTOP TaM, rae AeTU He MOryT AoCTaThb ero.

7. Mpun 3anycke MHBEPTOPOB CHayana BKIOYMTE aBTOMATUYECKUIN BbIKNHOYaATENb
Ha CTOpPOHE CeTW, 3aTeM BKIOYUTE CTOPOHY MOCTOSIHHOMO TOKa; NpW 3aMblKaHWUU
WHBEPTOPOB CHavana OoOTKNIYNTE aBTOMaTMYECKUA BbIKMOYaTenb Ha CTOPOHE
nepemMeHHOro Toka, 3aTeM OTKIMOYMTE CTOPOHY MOCTOSIHHOMO TOKA.

8. He BcTtaBnsante n He ybupante knemmbl NEPEMEHHOro U MOCTOSIHHOrO TOKa,
Korga nHeBepTop B pabore.

9. BxogHoe HanpsikeHne MOCTOSHHOrO ToKa WMHBEPTOpa He OOSMKHO NpeBblwaTb
MaKCcMManbHOe 3Ha4YeHue Moaenu.




3. Pabounn nHtepdenc
3.1 Bup nHTtepcpenca

] &
AC Normal Alarm

3.2 NhgukaTtop cocTosAHUA

Ha nepegHen naHenn nHBepTopa MMeeTCs YeThblpe CBETOANOAHbIX NHOMKATopa
cocTosaHUs. NogpoBbHOCTM cM. B Tabnuue HuXe.

UHaukaTtop Crartyc OnucaHue
®DC Bkn NHBepTOp 06Hapyxumn Bxod NOCTOAHHOIO TOKa
OTtkn Hu3koe BxogHOe HanpsikeHne NOCTOSAHHOIo TOKa
. Bkn Moaknto4YeHo K ceTu
®AC
OTkn CeTb HepgocTyrnHa
) Bkn B pabote
®NORMAL
OTkn OTkntoveH
& i i Bkn O6Hapy»XeHHble HENCNPAaBHOCTM UK OTYET 06 owmbkax
Ml i ©
OTtkn [Mpn HOpManbHOW 3KcnyaTauun




3.3 KHonku

Ha nepegHei naHenwn vHBepTOopa e€CTb YeTbipe KraswulLKM (CresBa Hanpaso):
knasuwu Esc, Up, Down n Enter. KnaBnatypa ncnonssyetca ans:

e [lponucTbiBaHne oTobpaxxaembix onumi (knasuwn «UP» n «Downy);

e [locTyn Ans U3MEeHeHMs HacTparMBaeMbIx NapaMeTpoB (knaesuwwmn Esc n Enter).

4 ™

t Esc 1 Up ‘ Down H Enter

3.4 XK - Oucnnen

[BYXCTPOYHBIA  Xnakokpuctannudeckmn gucrinen (LCD) pacrnonoxeH Ha
nepegHen NnaHenu nHeepTopa 1 otobpaxaeT cnefyoLLyo MHpopmaumio:

e CraTtyc paboTbl UHBEPTOpPA U AaHHbIE,;
e CnyxebHble coobLleHnsa ansa onepaTopa;

e ABapuuHble coobLleHns N HANKaLMSa HEUCTIPaBHOCTEN.

4.YcTaHOBKa NnpoaykKTa
4.1 Bblbop MecTa yCTaHOBKU

Mpn BbIGOpEe MecTa Ans MHBepTopa HeobXxoAMMO Yy4YUTbiBaTb crneaylolme
Kputepum:

BHUMAHWE: OnacHocTb BO3ropaHus

e He yctaHaBnuBanWtTe WHBEPTOP B MeCTax, CoOAepXaliMx rerkosocnna-
MEHSIILLMECS MaTepuarbl Un rasbl.

e He ycTtaHaBnuBanTe MHBEPTOP B NOTEHUNANBbHO B3PbIBOOMNACHbLIX 30HAX.

e He yctaHaBnuBanTe B HeOOMbLIMX 3aKPbITbIX NMOMELLEHUNAX, F4e BO34yX He
MOXeT cBOOOAHO umpKynupoBaTtb. Bo n3bexaHue neperpesa Bcerda crieaurte 3a Tew,
4yTO6bl MOTOK BO34yXa BOKPYr MHBEPTOpa He Bnoknposancs.

e Bosgencteme npsAMbIX COMHEYHbIX Nyyer MNoBbICUT paboyyo TemnepaTtypy
WHBEPTOPa U MOXET NMPUBECTU K OrpaHNYEHUIO BbIXOLHOW MOLLHOCTU. PekomeHayeTcs
yCTaHaBNMBaTb WMHBEPTOP BHYTPW MOMeELLEHMs, YTOBObl M3bexaTb nonagaHus NpaMbIX
COJTHEYHbIX Ny4en Unm oXAas.

e Bo wu3bexaHue neperpeBa npu BbibOpe MecTa YCTaHOBKM WHBepTOpa
HeobXoOuMMO y4yuTbiBaTb TemnepaTypy oOkpyxawwen cpeabl. PekomeHngyetcsa
NCronb30BaTh COSTHUE3aLUNTHBIA KO3bIPEK, CBOOALMNN K MUHUMYMY NPSIMble CONHEYHbIe
nyyn, Korga TemnepaTypa OKpyXalowlero BOo3gyxa BOKPYr YCTPOWMCTBa NpeBbllaeT
100°F/40°C.

e YCTaHOBMUTE Ha CTEHY UIM NPOYHYIO KOHCTPYKLMIO, CNOCOBHYI0 BblaepXaTb BEC.

e [lomkHa ObITb BeHTUNMpyemMasa cpefa, €ecnu WHBEPTOP YCTaHOBMEH B
repMeTU4YHOM NMOMeELLIEHNN.

10
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e YcCTaHaBnMBamTe BEPTUKANbHO C MaKCMMalrbHbIM HaknoHom +/- 15°. Ecnu
YCTAQHOBMEHHbIN MHBEPTOP HAaKMOHEeH Mo4 YrfoM, MpEeEBbIAWNM  YKa3aHHbIN
MakCUMarbHbIW, paccemBaHue Tenna MoXeT BbITb 3aTPyAHEHO, YTO MOXET NPUBECTU K
CHWXEHWNIO BbIXO4HOW MOLLHOCTM MO CPaBHEHUIO C OXXNMAAeMOWN.

e [lpu ycTtaHoBKe 6oree ogHOro MHBeEpTOpa HEOOXOAMMO OCTaBUTb PacCTOSHWE
He MeHee 500 MM Mexay KaxablM UHBEPTOPOM. U Kaxabi MHBEPTOP OOSMKEH ObITb Kak
MUHUMYM Ha 500 MM Bbilwe 1 HWxe. N HeobxoanMo yCTaHOBUTbL UHBEPTOP B MeCTe, rae
AeTn He MOryT ero goctaTthb.

e [lpn yctaHoBKe oOpaTuTe BHMMaHuWEe Ha cpedy YCTaHOBKM, 4TO Obl 4eTko
Bnaetb XKK-gucnnen nHeepTopa 1 coCTosiHME HAMKaTopa.

e [lommkHa ObITb BeHTUNMpyemasi cpeda, €ecnu WHBEPTOpP YCTaHOBMEH B
repMeTMYyHOM NOMELLEHMUMN.

CoBeT Nno 6be3onacHoOCTU:

He pa3smewyanTte n He XpaHuTe kakme-nmbo npegmMeTbl psiaom
C NHBEPTOPOM.

11
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4.2 YcTaHOBKa MHBepTopa

MHBepTOp paspaboTtaH B COOTBETCTBMM C MOHTaKHbIM TUMOM YCTAHOBKW,
noXxanymcra, UCNOoNb3ynTe HACTEHHbI MOHTaX (KMPNUYHasi CTeHa paclUMpUTESIbHOrO
oonTta) npu ycTaHoBKE.

8 "

AHKep —\
E=——m] |:|l e

. MOHTZ3KHBIA KpOHWTeAH ——%
BUHTHLI U3 Hepasewowed —

cTanu

WneepTop

Mpouenypa yCcTaHOBKM NoKa3aHa HUXE:

1. Hangute COOTBETCTBYIOLLYIO CTEHY B COOTBETCTBUM C MOnoxeHnem 6onta Ha
MOHTaXXHOM KPOHLUTENHE, 3aTEM OTMEeTbTe OTBEpPCTUE. Ha KMPNMUYHOM CTEHE YyCTaHOBKA
AOJMPKHA NOAXOANTb Ucnonbays arbdens.

(_ —— ~Jl__ i - 2
B iJ( 1C
\jt\~ ~I= \JI \U

8 2 B o T et |

2. Ybeantecb, YTO MOSOXKEHUE MOHTAaXHbIX OTBepCTMVI Ha CTeHe COOTBETCTBYET
MOHTa)XHOW NfiacTUHEe, a MOHTaXKHasi CTOMKa pacnonoxeHa ropu3oHTas1bHO.

3. NogoBecbTe WHBEPTOP K BEPXHEW 4YacCcTW MOHTaXHOW CTOMKM, a 3aTeM C
nomMoLublo BUHTaA M4 3adukcupynte paguaTtop MHBEpPTOpa Ha NOABECHOW NracTuHe,
4TO6bl MHBEPTOP HE ABUrancs.

13
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5. dnekTpuyeckoe noaknoyYeHne

5.1 MNMoaknw4yeHne BXOAHbIX KIeMM NMOCTOAHHOIO ToKa

1. BblkntounTe rmaBHbIv BeikntodaTesnb cetn (AC).
2. BbiknounTe aBToMaTt Unu pasbeavHUTENb NOCTOSHHOIO TOKa.
3. lMogcoeanHuTte BXogHOW pasbem PV K MHBEpTOPY.

CoBeT no be3onacHoOCTU:

Moxanyncrta, He noaknoYanTe MNONMOXUTESNbHBIN UM OTpULaTESbHbIN
Nnonc ConHevyHon 6atapen K 3emre, 3TO MOXET MNPUBECTU K CEPbE3HBLIM
NOBPEXAEHNAM MHBEPTOPA.

CoBeT no be3onacHoOCTU:

Mepen noaknyeHveMm ybeguTecb, YTO MOMSAPHOCTb  BbIXOAHOMO
HanpshkeHust PoToanNeKkTpuyeckon GaTtapenm COOTBETCTBYET CUMBOSIAM
«DC+» n «DC-».

CoBeT no be3onacHoOCTU:

Mepen nogknveHMEM UWHBepTopa YybegouTecb, YTO  HamnpsbKeHue
XONOCTOro xoga ¢oToanekTpuyeckon 6atapen HaxoauTcs B npegenax
1000 B uHBepTOpa.

14
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CoBeT no 6e3onacHOCTU:

[Moxanyncra, ncnosnb3ynTe nogxopsiiee cevyeHve kabens
NMOCTOSIHHOIO TOKa AN PpOTO3NEKTPUYECKON CUCTEMBI.

MonepeyHoe ceueHne (MM?)
Tun kabens [nanazon PeK:::qHS.ﬁ;Moe
YHI/IBepcaJ'II::HbIIZ 4,0~6.0 40
oliwonene iy | GE-i0Ae 2 )

LLlarn no cbopke pasbeMOoB MOCTOSIHHOIO TOKa NepeyvncrneHbl HXKE:

a) 3auncTute Kabenb NPMMEPHO Ha 7 MM OT Kpasi, CHUMUTE KONMNa4KOBYIO ranky
pasbema.
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b) O6oxmnTe MeTannM4eckne Knemmbl C MOMOLLBbI0 OBXMMHBIX KheLlen, Kak
noKasaHo Huxe

-

OBXUMHble Knewmu 1
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C) BcTaBbTe KOHTAKTHbIM LWITUAT B BEPXHIOK 4YacTb pasbemMa M 3akpyTuTe
HaKnOHY ranky K BepxHen 4acTu pasbema.

-
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d) HakoHel, BcTaBbTe pas3beM MOCTOAHHOIO TOKa B MOSIOXUTESbHBIN 1
oTpuLaTenbHbIA BXOA MHBEPTOPA, Kak NoKa3aHO Ha PUCYHKE HUXE.

4 B

Pic 5.6 DC input connection

BHumaHume:

CornHeyHble  nyun, nonajawwme Ha  naHenb, COeAVHEHHbIe
nocrnegoBaTenbHO, CO34alT BbICOKOE HamnpsiKeHue, KOTopoe MOXET
npeacrTaBnATb ONACHOCTb AN XU3HW. [Mo3aToMy nepen NoakKmvYeHUeM
BXOJHOW JIIMHMUM MOCTOSAHHOIO TOKa CONIHEeYHas MNaHenb JOJMKHa ObITb
HakpblTa Henpo3payvHbiM MaTepuanom, a nepeknyartenb NOCTOSHHOIo
TOka [JormkeH ObiTb B nonoxeHun «BblKJl», B npoTtuBHOM cnyyae
BbICOKOE HarnpshkeHne MWHBEpPTOpa MOXET MNPUBECTUM K OMacHbIM Ans
XM3HWN YCIOBUSAM.

BHumaHwue:
He coenuHsaiTe mexay cobon pasbeMbl pasHbiX NPOM3BOAUTENEN.

5.2 Noaknro4yeHne BXOAHbIX KNeMM NepeMeHHOro Toka

He BkntovaiiTe cpasy pasbeduHUTENb MOCTOSIHHOTO TOKa MOCre MOAKIYeHUs
KMNEeMM MOCTOSIHHOTO Toka. [loAkniounTe Knemmbl NMEepemMeHHOro ToKa K CTOPOHe
NnepeMeHHOro Toka MHBEPTOpa, CTOPOHA NEPEMEHHOIO TOKa OCHalleHa oAHOMa3HbIMM
KNnemmamy MepeMeHHOro ToKa, KOTOpble MOXHO YAOOHO MNOAKMYMTL. OnA nerkon
YCTAHOBKM  PEKOMEHAylTcs rMbkue npoBoda. TexHMYeckue  XapaKTepUCTUKU
npuBeaeHbl B Tabnumue Huxe.

BHumaHwue:
3anpeLleHo ncnonb3oBaTb OAUH aBTOMATUYECKMIA BbIKNOYaTEeNb A1
HECKOJTbKMX NHBEPTOPOB.

BHewwHui ABTOMaTu4yeckun | MakcumanbHas
Mogenb Kabenb | anametp | AWG
BbIKITHOYaTenb AnnHa kabens
kabens
BHewHUn
SUN'18g{)%OW25K' 10 mm? | 20-35Mm | 8 40A/400B kaberb
(3+N+PE) 20m
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BbixogHOM  pa3bemM NepeMeHHOro Toka pasfjenieH  Ha  Tpu  YacTu:
COOTBETCTBYHOLUNA pasbeM, BTYNKY M YNIOTHUTENbHYIO BTYIKY, Kak MOKasaHo Ha
PUCYHKe, AN NOAKNI0YEHUS BbIMNONHUTL criegyoLwme:

LWar 1: nocnegoBatenbHO CHAMUTE YNJIIOTHUTESTIbHOE KOJ1bLUO U BTYJIKY kabens ¢
pa3bema nepemMeHHOro Toka.

War 2: otmenuTe BTYNKY OT COOTBETCTBYHOLLEro rHesfa, Kak MokasaHo Ha
PUCYHKe, KOpnyc coeauvHuTenst UMeeT ABa (OUKCUPYIOLLMX OTBEPCTUS, U HaXMUTE Ha
mKeupyoWwnii  knanaH B OTBEPCTUM BHYTPb, YTOObI OTAENUTL COOTBETCTBYHOLLEE
rHe3ao OT BTYIKW.

s N
] | || — —— T
@ F_:__“i | ._J | e |l]:—_~'
| — | === —] "= p— —
- Sm— ) || = —] ‘Ul!,‘f - | 4— :
=_—— == == . GL 3 |

A

40mm

8~15mm

BHumaHme:
ByabTe BHUMaTesnbHbI, YTOObI He nepenyTatb L1, L2, L3,
N n PE kabenun nepeMeHHOro Toka.

War 4: cnonb3ynTte LLIECTUrPaHHYD OTBEPTKY, MO o4yepean ocnabbTte GonTbl
PO3ETKN, BCTaABbTE KaXKAyt Xuny kabens B COOTBETCTBYHOLMINA pa3beM M YCTAHOBUTE
Kaxablh BUHT. MapkupoBka COeOVHUTENBHONO OTBEPCTUS KINEeMMbl MOOKITHYEHUS
nepeMeHHOro Toka nokasaHa Huxe:

-~ ~
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LWar 5: YctaHoBuUTE BTYSKY U YNNIOTHATENBHOE KOJMbLO HAa MECTO.

LWar 6: Mogkntounte KNeMMbl K UHBEPTOPY, Kak NOKA3aHO Ha PUCYHKE:

3 N
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5.3 lNMoaknoyeHne 3a3eMneHus

Xopollee 3a3emriieHMe XOpPOLUO 3aluuliaeT OT MepeHanpshkeHus u ynydwaet
XapaKTePUCTMKN ANEKTPOMarHUTHbIX nomex. Moatomy nepen noakntodeHnem kabenen
NepemMeHHOro 1 NOCTOSIHHOIO TOKa U Kabenewn cBsid3v HEOOXOAMMO CHavana 3a3eMnuTb
kabenb. [0na ogMHOYHOW cUCTEMbI NPOCTO 3asemnute kabenb PE. [ns cuctem c
HECKONbKMMWN MaluMHamu Bce kabenn PE vHBepTOpa OOMKHbI ObiTb NOAKMHOYEHbI K
OQHOMY W TOMY e 3a3eMnslolWemMy MeOHOMY KOHTypy, 4ToObl obecneunTtb
3KBUMOTEHUManbHoOe coeavHeHne. YCTaHOBKa 3a3eMIsoLEero npoBoda 00O0MoYku

rokasaHa Ha puUCyHKe:
/ N

18



I\

BHumaHwme:
NHBepTOp MMeeT BCTPOEHHYIO CXxeMy OBHapyXeHus Toka yTedkun. Ecnu
NOAKMNIOYEHO BHELLHEE YCTPOMCTBO 3alUnThl OT TOKa YTEYKU, ero paboumi
TOK gormkeH 6biTb 6onbe 300 MA 1nn Bbile, MHAYe MHBEPTOP MOXET
paboTaTb HenpaBWIbHO.

5.4 3awuTta oT neperpy3ku No TOKy

Ans  3awuTbl WHBEpPTOpa pPEKOMEeHOyeTCs YCTaHOBWUTb aBTOMaTUYEeCKUM
BbIKNtoYaTeNb ANsi NpeaoTBpaLLeHns neperpyskm no Toky.
HomuHanbHoe H - YCTponcTBo
OMUWHanbHbIN o
Mogenb BbIXOOHOE BLIXOAHOM TOK (A) TOKOBOW 3aLLMTbI
HanpsixeHue (B) A (A)
SUN-18K-G03 220/230 27.3/26.1 45
SUN-20K-G03 220/230 30.3/29 45
SUN-25K-G03 220/230 37.9/36.2 45

5.5 MopknoyeHne MOHUTOPUHIa UHBepTOopa

MHBepTOop uMeeT dyHKUMIO 6GecnpoBOogHOMO0 AUCTAHLMOHHOMO MOHUTOPUHrA.
NHBepTop ¢ pyHKumen Wi-Fi ocHaweH pasbemom Wi-Fi ans nogknioyeHnsa nHeepTopa
kK cetn. Pabota Wi-Fi Plug, yctaHoBka, goctyn B WHTepHET, 3arpyska npunoxXeHun u
Apyrue npouecchbl NogPOOHO ONUCaHbI B UHCTPYKLNN.

=

PC

Web Server

\
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5.6 YcTtaHoBKa peructpartopa aaHHbIX (datalogger)

Korga wHBEpTOp yXe ycCTaHOBMEH, MEeCTO peructpaTopa [AaHHbIX 3aKpbITO
3armnyLuKoM, Kak NnokasaHo Ha pucyHke Hwke. [pu ycTaHoOBKe permctpatopa AaHHbIX
CHUMWUTE 3arnywkKky, 3aMeHWTe ee YNNOTHUTENbHOW NNacTMHOW C KBagpaTHbIM
OTBEPCTMEM W 3aTsHUTE BUHTbI. BcTaBbTe perncTpaTop AaHHbIX B MHTEpPdENC U
3akpenute ero BuWHTOM. KoHdumrypaumio pervctpatopa AaHHbIX —Heobxoanmo
BbIMOMHATb MOCMEe 3aBepLlleHust  PasfUYHbIX  3NEKTPUYECKMX  MNOAKMHYEHUA U
BKIIOYEHMA NUTaHWUSI MHBepTopa. Korga MHBEpTOp MOAKMYEH K UCTOYHUKY MUTaHUS
MOCTOSIHHOrO TOKa, NpPOBepuUTb paboTy pernmcrpatopa MOXHO MyTeM WHAMKALUM
cBeToamoda Ha kopryce.

7 ~
' RB232/485
® o~ 8

6. 3anycK v 3aBepLueHne paboTbl

Mepen 3anyckoMm WHBepTOpa YybeaouTecb, YTO WHBEPTOP COOTBETCTBYET
crneaywmM yCroBusiM, B NPOTMBHOM CIlydae 3TO MOXET MPUBECTU K BO3ropaHuio Unm
MOBpEXAeHNo uHBepTopa. B aToM crnyyae Mbl He HECEM HUKAKOW OTBETCTBEHHOCTMW.
Ans onTMMmsauumn KoHdUrypauum cucteMbl pekoMeHayeTcsl, YToObl ABa Bxoda Obinu
MOAKIOYEHBI K OOHOMY U TOMY K€ KONUYECTBY (POTOINEKTPUYECKUX MOAYNEN.

a) MakcnmanbHOe OTKpPbITOE MOCTOSIHHOE  HanpsbkeHue  kaxaoro Habopa
dpoTO3NEKTPUYECKMX MOAYIen He JoImkHO npeBbiwaTtb 1000 B H1 npu Kaknx yCrnoBusx.

b) Ons kaxgoro Bxoga VMHBEpPTOpa Mydlle MCNonb3oBaTb OAWH M TOT Ke TUM
hOTOBNEKTPUYECKOro MOAYNs NocrneaoBaTenbHoO.

c) CymmapHas BbixogHasi MOLWHOCTL PO He AofmkHa npeBbiwaTb MakCMMarbHYO
BXOAHYIO MOLLHOCTb WHBEPTOpA, Kaxabl (POTOSNEKTPUYECKUN MOAYIb He [OrKeH
npeBbIlaTh HOMUHAMBbHYK MOLLHOCTb KaXX40ro KaHana.
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6.1 3anyck niBepTopa

Mpwn 3anycke oaHoga3HOro MHBEpPTOpa HEoOXOAMMO BbINMOMHUTL CleayloLme
waru:

1. CHavana BKMounTe pasbegnHUTENb NEPEMEHHONO TOKa.

2. Bkniouute pa3dbenHnTENb NMNOCTOAHHOIO TOKA (bOTOSJ'IeKTpVI‘-IeCKOFO Moayn4d, u,
ecnu naHenb obecneyMBaeT [OOCTATOYHOE HavarbHOe HanpsaxeHne " MOLLHOCTD,
MHBEPTOP 3anyCTUTCA.

3. Korga HanpspkeHve nepemMeHHOro Toka WM HanpsiKeHue MOCTOSIHHOrO Toka B
HOpMe, 3aryck roToB K Havany. VIHBepTop cHayana npoBepuT BHYTPEHHME napameTpbl
W napaMeTpbl CeTW, a >XWAOKWUA KPWUCTamnmn rMoKaXeT, YTO MHBEPTOP BbINOMHSAET
CaMOrpPOBEPKY.

4. Ecnn napameTpbl HaxoasTca B AOMNYCTUMOM [uana3oHe, uHBepTop Oyaer
reHepupoBaTb aHepruo. MHankatop NORMAL goskeH ropeTb.

6.2 OTKnN4YeHne nHBepTopa
Mpw OTKNOYEHNN NHBEPTOPA HEOOXOAMMO BbINOMHUTL CreAyHoLMe Lwaru:
1. OTknouuTe pa3dbenHNTENNb NepemMeHHOro Toka.

2. Mopoxaute 30 cekyHA, BbIKMOYMTE pasbeaAnHUTENb NMOCTOSIHHOrO ToKa (ecnu
€eCTb) WUnAM NpPOCTO OTCOEAWHUTE BXOAHOW pasbeM MOCTOSHHOro Toka. WHBepTop
oTkntount XKK-gucnnen n Bce HANKaTopbl B TEYEHNE ABYX MUHYT.
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7. PyHKUUA HYNIeBOro 3KCNopTa Yepes cYeTHUK
3Heprum

EcTb ABa BMAaa cYETYMKOB 3HEPrUM ANA MHBEpPTOpa 3Ton cepuu. lNepBbin TN —
Eastron SDM630-Modbus V2, cnocobHbin namepate makc. 100A Tok Hanpsamyto. [Ons
Eastron SDM630 MCT 40 mA TpebyeTca BHeWHUN TpaHcdopmaTop Toka AN
namepeHna Toka. [uanasoH TpaHcdopmaTopa Toka coctasnseT oT 5A go 2000A.
Takke nogaepxunsaetcsa nameputens CHNT DTSU6G66, oH moxeT namepsatb makc. 80A
TOKa HanpsiMyio.

Ecnu Bbl BbINOMHUAM NOAKIOYEHME B COOTBETCTBUM C TpeOOBaHUSMM rnaBbl 5 1
NUHBEPTOP Yyxe paboTaeT, Torga Anst UCMONb30BaHUS QYHKUUM HYNEeBOro 3KCropTa,
CHayana oTKMYMTEe NepeMeHHoe U NOCTOsIHHOEe HanpsikeHue. OTKMYMTE MHBEPTOP U
nogoXxaute 5 MUWHYT, Noka WHBEPTOP MONHOCTbIO He paspsautes. [oxanyicTa,
crnenymnTe pUCYHKY HUXKe, YTOObl MOAKMYNTL CHETYUK SHEPTUMN.

Ha cxeme noaknto4eHnsa cuctemMbl KpacHasa nnMHMA otHocuTes K nuHum L (L1, L2,
L3), yepHasa nuHust oTHocuTCs K HenTpanbHon nuHum (N). Moakntounte kabenb RS485
K MOpTY cYeT4MKy aHeprum n K nopty RS485 nHeepTopa. PekomeHayeTcsa ycTaHOBUTL
BblKItoYaTENb  NEePEMEHHOro  ToKa  MeXAy  MHBEePTOpPOM U 3MEeKTPOCeTblo,
XapakTepPUCTMKN  BbIKIOYATENS MNEepeMeHHOro Toka OonpedensatTCs  MOLHOCTbIO
Harpy3kn. Ecnu  BHyTpu npuobpeTeHHOro BamMu WHBEPTOPA HET BCTPOEHHOro
nepeknyaTens MOCTOSAHHOMO  TOKa, Mbl  pPEeKOMeHAyeM  BaM  MMOAKITYUTL
nepeknyaTesnb NOCTOSAHHOrO ToKa. HanpsbkeHume n TOK nepekntoyaTens 3aBUCAT OT
MaccuBa COSTHEYHbIX BaTapen.
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7.1 Ucnonb3oBaHue hyHKLUN HYNeBOro aKkcnopTa

Mocne 3aBepLUeHUA NOAKMYEHUS HEOBXOOMMO BbINOMHUTL crnegyouime Lwaru
OS5 ICNONb30BaHNA 3TON (PYHKUUK:

1. BknounTe aBTOMaTUYeCKUin BblKNoYaTernb NepemMeHHoro Toka.

2. BkniounTte pasbeuHuTesnb NOCTOSHHOMO ToKa, nogoxaute, noka XKK-gucnnen
MHBEPTOpPa BKIMIOYUTCS.

3. Haxxmute kHonky «BBog» Ha XK-naHenn B rnaBHOM wuHTepdence MeHHo
napameTpoB, Bblbepute [parameter setting], 4To6bl BONTKU B NOAMEHIO HACTPOWKMK, a
3ateM BblbepuTte [running parameter], Kak NokasaHO Ha PUCYHKe crieBa BHU3Y, B 3TO
BpeMs BBeAMTE naposib No ymonyaHuio 1234, ncnonb3ys KHOMKW [BBEPX, BHWU3, BBOL],
BOMANTE B MHTEPdENC HACTPOWMKM paboumx napamMeTpoB, Kak NMOKas3aHO Ha PUCYHKe
cripaBa BHU3Y.

HacTtpoiiku napameTpoB BruiloueHue cueT4nKa

4. N\cnonb3ynTe KHOMKY [BBEPX, BHM3], NepemMectuTe Kypcop HaACTPOMKM Ha
CYETUMK SHEPIUN N HaAXXMUTE KHOMKY [BBOA]. B 9TO Bpemsa Bbl MOXeTe BKMOYUTL UMn
BbIKITIOUYNTD CYETUMK 3HEprun, BblbpaB KHOMKY [BBEpPX, BHM3], NoXanyncra, Haxmute
KHOMNKY [BBOA] ANs NnoATBEPXAEHUSA, KOrda HacTporKa 3aBepLUeHa.

5. MNMepemecTtute kypcop Ha [OK], HaxxmuTe [enter], 4TOObI COXpaHUTb HACTPONKN M
BbIMTM CO CTpaHuubl pabounmx napameTpoB, B MNPOTUBHOM Cllydae HaCTPOWNKM
HeOenCcTBUTENbHbI.

6. Ecnn HacTpourka BbINOSIHEHA YCMELIHO, Bbl MOXETe BEepPHYTbCS K MHTepdency
MeHo 1 nepentn Ha XK-gucnnee [home page], HaxaB KHOMKY [BBepx, BHU3]. Ecnun oH
oTobpaxaeT [MowHOCTb cyeTtynka XXW], HacTpomka yHKUMM oOThayum B CyTb
3aBeplueHa. Kak nokasaHO Ha pUCYHKe HUXe:

q)yHKLlMiI HyrneBoOro aKcnopTta npuv BKNO4YeHUU cHeT4YUKa aHeprmm

7. Cyetynk mowHoctn XXW nokasbiBaeT MONOXUTENbHOE 3HadYeHue, 4TO
O3Ha4aeT, 4YTO CeTb NUTaeT Harpysky, a MOLUHOCTb B CeTb He MoAaeTCd. ecnm
MOLLHOCTb CYETYMKa MoKa3blBaeT oOTpuuaTenbHOe 3HayeHue, 3TO O3HavaeT, 4To
oTOINEKTPUYECKAS SHEPIUA MpoAdaeTcsi B CeTb MNM npobrnema C NoaKMtYeHUEM
NPOBOAKM CYETUMKA SHEPTUMN.

8. NMocne npaBWMbHOrO MOAKMYEHUA O0XAOMTEeCb 3anycka wHBepTopa. Ecnu
MOLLIHOCTb MaccuBa COJTHEYHbIX GaTapen COOTBETCTBYET Tekywemy
3HepronoTpebneHuto, uHBepTop OyaeT nopaepxvBaTb OMpedeneHHbIN  BbIXOOHOW
curHan, 4Tobbl NPOTMBOAENCTBOBATL MOLLHOCTM ceTn 6e3 o6paTHOro NoToka.
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7.2 MpumeyvaHusi N0 UCNONb30BaHUIO (PYHKL MU IKCNOPTa HYNA

[na Bawen 6e3onacHOCTU MU paboTbl PYHKUUN OrPaHUYUTENS MHBEPTOpPa Mbl
pekoMeHayeM criegyowmne npeanoxeHus U1 Mepbl NPegoCTOPOXKHOCTU:

MpenynpexaeHwve:

B pexume HyneBoro 3Kkcrnopta Mbl HaCTOATENIbHO pPEKOMEHOYEM,
yToObl OBa  MaccuBa  (POTOSNEKTPUYECKMX  Moaynen  Bbinu
cthopmmnpoBaHbl M3 OOMHAKOBOrO KonmyectBa (OOTOINEKTPUHECKUX
naHenen oOOMHAKOBOro pasmMepa, 4YTo caenaet wuHBepTop 6onee
YYBCTBUTESbHbBIM K OrPaHNYEHU0 MOLLHOCTMW.

CoBeT no 6e3onacHoCTu:

Korga nutaHue oT ceTu OTCYTCTBYET, a MHBEPTOP HE MMEET BbIXOLHON
MOLLHOCTK, 3TO O3Ha4aeT, YTO OpMeHTauus gaTyMka Toka HeBepHa,
BbIKITOUNTE NHBEPTOP U U3MEHUTE OPUEHTALMIO AaTUMKa TOKa.

7.3 Kak npocMoTpeTb MOLWHOCTb Harpy3ku Baluew
¢hoTOINEKTPUUYECKON INEKTPOCTaHUMMN Ha nnaTcgdopme
MOHUTOpPUHra?

Ecnu Bbl XOTUTE NPOCMOTPETb MOLLHOCTb Harpy3ku CUCTEMbI U CKOMBbKO 3HEpPrum
(kBTy) oHa akcnopTMpyeT B ceTb (BbIXOAHas MOLLHOCTb MWHBEpTOpa CHavana
ncnonb3yeTca ANg NUTaHUs Harpysku, a 3ateM ns3bbiToyHaa aHeprusa nogaeTcs B CeTb).
Takke HeobxoOAMMO MOAKMOYUTL  cyeTyuk. [locne  ycrnewHoro  3aBepLueHus
NOOKIMOYEHNST MHBEPTOpP OTOoOpasnT MowHOCTb Harpy3km Ha KK-gucnnee. Ho,
noxanymcra, He yctaHasnuBante «Meter ON». Kpome TOro, Bbl CMOXeTe
npocMaTpuBaTb MOLLHOCTb Harpysku Ha nnatgopme MOHUTOpuHra. MeTtoa HacTpOMKn
YCTaHOBKW OMUCaH HUXe.

Bo-nepBbix, nepenante Ha nnatgopmy Solarman:

https://pro.solarmanpv.com 3Ta ccbifika npegHa3HayeHa Ansa yd4eTHOM 3anucu
anctpmbbtoTopa Solarman;

unu https://home.solarmanpv.com aTa ccbifika npegHasHayeHa Onsi y4eTHOM
3anucm KOHeYHoro nonb3oBarens Solarman;)

Bo Bknagke «Plant detail» HaxmuTe kHomky «Edit» Kak nokasaHO Ha pUCYHKe
CHU3y.
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https://pro.solarmanpv.com/
https://home.solarmanpv.com/

Fyssem Info

Mepengute Bo Bknagky «System Infoy», 3atem BblIbepuTe TUN Ballen CUCTEMbI
kak «Self-consumption» (CamoctoaTtensHoe noTpebnexHune).

Bo-BTOpbIX, Nepenaute Ha CTpaHULy MOHWUTOPWHra, €cnvM Tam rokasaHa
hoTo3NEKTpUYEcKass MOLLHOCTb, MOLLHOCTb Harpy3ku 1 MOLLHOCTb CETU, 3TO O3HAYaerT,
YTO KOH(pMrypaums npaBurbHas.

”~

’
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8. OcHOBHOE ynpaBrneHue

Bo Bpemsa HopmanbHOM paboTbl Ha XXK-gucnnee oTtobpaxaeTca Tekyllee
COCTOSHME  WHBEPTOpPA, BKMOYas TEKyLIyl  MOLUHOCTb, 00wy  BblpaboTKy,
rmctorpammy paboTbl MOLLHOCTW, wuaeHTUukatop uHBepTopa M T. A. Haxmute
knasuwy «BBepx» n «BHM3», 4TOObI yBUOETb TEKYLLEE HaNpsiKeHWe NOCTOSHHOIo TokKa,
3HayeHne NOCTOAHHOrO TOKa, HanpshkeHne, nepeMeHHbI TOK, TemnepaTtypa paguartopa

WHBEPTOpa, HOMEP BEpPCUN MporpamMHOro obecnevyeHms U COCTOSIHWE MOLKITHYEHUS
Wi-Fi nuBepTopa.

Main menu {masHoe mewso)

Total DT power {00Wan
AUHRCTR (DE])

Y1 and Powes [PV K
MBSO T

and Fre (Cetk o
L]

Devies infarmeation
& [eHE i obafas [MHCRCRME L GO )

Time {Bpesam) Fauli Record { SarHcs
FERCNpARHaCTH)

b ininamign S OMGFF (BIOTHR)

B fnProgom
| ITEAMRTER 211 ERR)

.\-. “F A \... - = =
Comm, Famm
| MlepEmeTp

T (PR
*Load (Harpyxa)

*LoadEp (noTpetiaHme

AR

*MpuMeyaHue: 3T napameTpbl GyaoyT AOCTYMHbI MOCME YCMNELHOro NOAKMYeHUs
cyeTumnka. B npoTMBHOM crniyyae oH He ByaeT oToGpaxaTbCs.
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8.1 HayanbHbIW HTepdenc

B HauvanbHOM wuHTepdence Bbl MOXETe MNPOBEPUTb (DOTOINEKTPUYECKYHD
MOLLHOCTb, (DOTOIMEKTPUYECKOE HamnpsiKeHue, HanpshkeHue ceTw, WUaeHTUMdurKaTop
MHBEpTOpa, MoJenb 1 APYryo MHOPMaLMIO.

HavanbHbI nHTEpPdENC

Mcnonbays knasuwmn BBEPX nnn BHWS, Bbl MoxeTe npoBepuTb HanpshkeHue
NMOCTOSIHHOrO TOKa WHBEPTOpa, MOCTOSHHbLIA TOK, HamnpsXXeHue nepemMeHHOro ToKa, W
TemnepaTypy nHsepTopa.

NHdopmMaumsi 0 BXOAHOM HanpsiKeHun u
¢hopmau A P - MowHOCTb Harpysku
TOKe DOTOINEKTPUYECKMX MOAYen

MHdopmauna o HanpsXeHun u Toke HanpsbkeHue n yactoTa cetu
Bpewms M3amepeHne MoLHOCTH

ImpEp: ExxeaHeBHasa aHeprus,
nony4yeHHas 1u3 ceTu;

Total: O6wasn aHeprua, npuobpetaemas
n3 ceTw.

OneKTpoaHeprus

EXpEp: SHeprus, npogaBaemasi B ceTb 3a
CYTKM;

Total: O6was sHeprus, npogaHHas B
CeThb.

MoLLHOCTb HarpysKku

LoadEp: ExxegHeBHOe noTpebreHue;
Total: ObLiee noTpebreHne aHeprun.




MoTpebneHne Harpysku

E-Day: ExxegHeBHas reHepauus;
E-Total: Obwas reHepauus.

"eHepaums POTOINEKTPUYECKUX MOLYIEN

8.2 NoameHI0 B rMaBHOM MEHIO
B rMmaBHOM MEHK €CTb NATb NOAMEHIO.

8.2.1 UHndopmauus o6 yctpouctBe (Device information)

NHdopmaums 06 yctponctee

Bbl moxeTe yBuaetb nporpammHoe obecnedenne KK-aucnnes Ver0201 wu
ynpasnsioLlee nporpammHoe obecneyeHne sepcun Verl970. B aTom nHTEepdence ectb
Takue napameTpbl, Kak agpeca CBA3N C HOMUHAITbHOW MOLLHOCTbLIO.

8.2.2 3anucb HeucnpaBHocTu (Fault Record)

MOXHO XpaHUTb YeTbipe 3anvcu o6 omnbKax B MEHI0, BKIOYas BPEMSI, KOTOpoe
KIMMEHT MOXET UCMPaBUTb B 3aBMCHMOCTM OT KOZa OLLMOKM.

3anncb HencnpaBHOCTH

8.2.3 HacTpowuka BknroveHus/otknroveHnsa (ON/OFF setting)

Hactporika BKI1/BbIKJ1




Ecnv BbikMOYMTL MHBEPTOP, OH MOMEHTanbHO mnepectaeT paboTaTb U
nepexooutT B pPEeXWM OXuaaHus, a 3aTeM CHOBa MepexoauT K nporpaMmme
camoTecTMpoBaHus. Ecnv oH npoluen camonpoBepKy, OH CHOBa Ha4yHeT paboTaThb.

8.2.4 Hactpouka PV BA (PV VA setting)

Tok Lenoykn oTOINEKTPUYECKMX MOAYNEN

Ha pucyHke nokasaH TOK KaXOoW LEenoykn poTodNeKTpudecknx Mmogynen, n ata
PYHKUMA He aBnA0TCs 06a3aTeNibHbIMMU.

8.2.5 YcTaHoBKa napameTpoB (Parameter setting)

B HacTpowke ecTb naTb NnogMeHo. HacTporka BknoYaeT CUCTEMHbIM napameTp,
napamMmeTp 3arnycka, napameTp 3awuTbl, NapameTp cBa3u. Bca ata nHpopmaums ansa
CnpaBKU MO TEXHUYECKOMY 0BCMyXNBaHUIO.

[MogmMeHo HacTpPOrKM NapamMeTpoB

8.3 HacTpouka cucteMHbIX napamMeTpoB

CuctemHble napamMeTpbl BKIOYalOT B ce0sl YCTAHOBKY BPEMEHW, YCTaHOBKY
s13blka, YCTaHOBKY OTOBPaXKeHUsi 1 cOpOC HAaCTPOEK.

CuctemHbIN napameTp

Bpewmsi A3bik
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HacTtporikn XKK-akpaHa Bpems 3agepxku yCTaHOBMEHO
C6poc oo 3aBOACKNX HACTpOeK Set Restore (BoccTaHOBEHME)

8.4 Ha6bop napameTpoB 3anycka

MNpumevaHwne:

TpebyeTcs napornb -- TONbKO AN aBTOPU30BAHHOMO MHXEHepa.
HecaHKUMOHNPOBaHHBLIV AOCTYN MOXET NPUBECTU K aHHYITMPOBaHUIO
rapaHTuu. HavanbHbin naponb 1234.

8.4.1 AKkTuBHasa MmowHocTb (ActiveP set)




ActiveP PerynupoBka BbIXOAHOM aKTUBHOW MOLLHOCTY B % 0-110%
_ - OFF/Q(P)/IPF(P)
Q-Mode HeckonbKo pexxMMoB ynpaBreHnsi peakTMBHON MOLLHOCTbIO 1Q(UYPFIQ(%)
OnopHoe HanpskeHre ceTy ans pyHKUUIA, BKItovas
Vref Q(U),OF(P),P(U) n T.4. 80-260B
ReactP PerynupoBka BbIXOAHOW peakTUBHOM MOLLHOCTU B % 0-100%
PF Power Fator -0.8~+0.8
Fun_ISO OnpepneneHvie CONPOTUBNEHNS N30 ON/OFF
Fun_RCD O6HapyxeHne 0CTaTOYHOro ToKa ONJ/OEE
Self-check ggiMﬂ CaMOonpoBEPKM MHBEPTOPA. 3HAYEeHNE N0 YMONYaHUo 0-1000s
Island Anti-islanding 3awurta ONJ/OEE
Ecnun Bbl XO0TUTE MCNOMB30BaTb PEXNM HYNEBOrO 3KCMopTa,
Meter yCTaHoOBUTE Ans cyeTymka 3HavyeHne ON u BbiGepute OFF ans ON/OFF
NpOCMOTPa TOMbKO AAHHbIX.
OH ncnonb3yeTcsa Ansa onpeaeneHnst Toro, CKOMbKO SHeEPrm
MOXET ObITb NOAAHO B CETb, KOr4a MHBepPTOp paboTaeT B
Feed IN % pexuMme Hynesoro akcrnopTa. (Hanpumep, Feed_in = 50% ot 0-100%

mogenu 25 kBT, a mowHoCTb Harpy3ku coctaBnseT 11 kBT. 3710
03Ha4yaeT, YTo MakcumarnbHasi MoLLHOCTb 11 KBT MoxeT ObITb
noaaHa B CeTb.




ARC dyHKUMS 06HaPYKEHUSI YroBOro 3amblkaHus ON/OFF/CLR
OF-Derate Peakumsa akTMBHOM MOLLHOCTM Ha NpeBbILLIEHNE YaCcTOTbI ON/OFF/HYS
UF-Uprate Peakuus akTMBHOM MOLLHOCTM Ha CHUXKEHME YaCTOoThl ON/OFF

PU Peakumst MOLLIHOCTUN Ha OTKITOHEHMWE HanpsXKeHUs ceTn ON/OFF

LVRT ®YHKUMS cKkayka HanpspKeHus ON/OFF

HVRT DYHKUUS ckayka HanpsHKeHUs! ON/OFF
PowerLim Hard/soft koHTponb orpaHn4eHnst akcnopTa ON/OFF

DRM k’ﬂrtl)%zzj;eme cnpocom Ha anekTpoaHepruto (Demand Response ON/OFF

Sunspec dyHKUMA Sunspec ON/OFF
WGraStr [MpoueHT HOMWHaNBHON MOLLLHOCTU B CEKYHAY 0.1%~10%
WGra [MpoueHT HOMWHaNBHON MOLLLHOCTU B CEKYHAY 0.1%~10%
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8.4.2 Peakuus Ha npeBbilleHNe 4YacToTbl

NHBepTOp aTON cepumn obecrneumBaeT PYHKLUMIO «peakuusl Ha NpeBblllueHne
4acToTbl».

OnutenbHoe HaxaTne «OFF Mode» ansa Bxoga B MEHK HACTPOEK «over-
frequency response».

Fstr 45— 65y 3HayeHMe HaYanbHON YacToTbl AN peakummn Ha
NpeBbILLIEHNE YacTOThbl.
Fstop 45— 65T 3HayeHne KOHeYHOW YacToThl Af1s peakuum Ha

npeBbILLIEHNE YaCTOThI.

Rec PT 45— 65y B pexxume ructepesnca nutaHne BOCCTaHaBMMBaETCS
TOJbKO TOrAa, KOrAa OHO HUXE 3TOW YacToThl.

[3,500] CkopOCTb BOCCTAHOBMNEHUSA MOLLHOCTU (B MPOLEHTax OT
RecGra o ax/ o
0.01%Pmax/s aKTMBHOWN MOLLIHOCTH)

Hanpumep, StrtPT: 50,5 Ny, StopPT: 51,5 ',
RecPT: 50,1 4, koraa yactoTa ceTu NpeBbILaeT
3HauyeHwue Start: 50,5 'y, nuBepTOp OyoeT
NMHENHO YMeHbLUATb BbIXOOHYIO MOLLHOCTb C
rpagneHToM 100 % Pmax/I'u, noka He 4OCTUTHET
3HadeHus StopPT. : 51,5 u.

A

HomuHanbHan

BbIXOOHAaA
MOUHOCTS RecPT Fstr

(xBT) -

Hysteresis mode

-

I 1 1 1 T e BN | 1 ] 1 1 1 I | 1 1 1 -'
B00S01502503504505506507508509510511561251351451551651.751.8519520
Yacrota SnektpoceTt (Tu)
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Korma w4actota npesblwaet StopPT: 51,5 U, BbIxO4 WHBEPTOpa [OOJKEH
octaHoButbcA (T.e. 0 BT). Korga yactota Huxe, yem StopPT: 51,5 Ny, nHeeptop Oyaet
NNHENHO YBENMYMBATbL BbIXOAHY MOLWHOCTb C rpagmeHtoMm 100% Pmax/Hz, noka He
pocturHet StrtPT: 50,5 Nu. B pexunme ructepesunca, Korga 4actorta Huxke, yem StopPT:
51,5 'y, nHBepTOp He ByaeT yBenMunBaTb BbIXOLHYK MOLLHOCTb, NMOKa OHa He Gyaet
HMxe, yem RecPT: 50,1 Iy,

Ob6ecneuynBaeT YHKLMIO perynmpoBaHns peakTUBHOW MOLLIHOCTY.

Haxmute «Pexum perynupoBaHusi peakTUBHOW MOLLHOCTUY», 4YTOObl BbliOpaTb
NPaBUMbHbIN PEXUM PEFYNNPOBAHUSI U YCTAHOBUTL COOTBETCTBYIOLLME NapamMeTpbl.

¢"OFF" Mode

OyHKUMA  perynupoBaHMs  peakTMBHOM  MOLLHOCTM  OTKMuyeHa.  PF
(KoabbmumeHT MmoLHocTK) 3adukempoBaH Ha +1.000.
* Q(%)
PerynupoBka BbIXOQHOW peakTUBHOM MOLLHOCTU B %.
¢"PF" Mode
KoacbpuumeHt mowHoctn (PF) dwukcupoBaH, a peakTMBHas MOLLHOCTb
perynupyetca napametpom PF. PF «kone6netca ot 0,8 onepexeHus go 0,8
OTCTaBaHus.
» OnepexaroLnin: HBepTOp NoJaeT PeakTUBHYI MOLLHOCTb B CETb.
» OTcTaBaHue: NHBEPTOP NOAAET PEaKTUBHYIO MOLLHOCTb B CETb.
¢"Q(U)" Mode
BbixogHaa peakTmMBHas MOLLUHOCTb WMHBEPTOpa U3MEHSAETCA B 3aBUCUMOCTU OT
HaNpsHKeHUs CeTu.
¢"Q(P)" Mode
BbixogHaa peakTMBHAs MOLWLIHOCTb WHBEpPTOpa perynupyetcs  akTUBHOW
MOLLHOCTbIO MHBEPTOpPA.
¢"PF(P)" Mode
PF ynpaBnseTca akTMBHOM MOLLHOCTbIO MHBEpTOpa.
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MeHio “Q(U)” Mode

Uppar

3Pn Ind
i i
i :
i (U4,Q4)
i H " Hanps:keHue

{3,639 CEeTH
Lowar
QfPn Cap v {U6.Q8)




MapameTpbl Onana3oH OnucaHue
0%-130%
Pstart HoMUbaNbHas Pexxum QU 3anyckaeTtcs, korga akTMBHas MOLLHOCTb
MOLLHOCTS npeBbIlaeT 3TO 3HAYEHNeE.
0%-130%
Pstop HoMUbaNbHas Pexxum QU ocTaHaBnmBaeTcs, Koraa akTuBHas
MOLLHOCTS MOLLHOCTb MEHbLLE 3TOr0 3HAYEHUS.
- 0f - 0
Ql 606(}'3?]0@ 3HaueHne Q/Pn B Touke (U1, Q1) Ha kpueoit Q(U)
- 0
V1 HOM?/lialﬁl)b/lioro [MpenenbHoe HanpsbkeHne ceTu B Touke (U1, Q1) Ha
kpmeon Q(U)
HanpsHKeHNs
- o4 -600
Q2 6OQ/(;P?]0/O 3HaueHne Q/Pn B Touke (U2, Q2) Ha kpueoit Q(U)
- 0
V2 HOM?Aialgb/lioro MpenenbHoe HanpsbkeHne ceTu B Touke (U2, Q2) Ha
HanpspKeHNs kpuson Q(U)
- 0f - 0
Q3 60Q/3P?]0A) 3HaueHne Q/Pn B Touke (U3, Q3) Ha kpueoit Q(U)
- 0
V3 HOM(I)/I:;J?I:/:OFO MpenenbHoe HanpsbkeHne ceTu B Touke (U3, Q3) Ha
HanpsHKeHUs kpuson Q(U)
- o4 -60)0
Q4 6OC§P?]0/° 3HaueHne Q/Pn B Touke (U4, Q4) Ha kpusoit Q(U)
- 0
V4 HOMCI)/II-::-;-J?I:(-:OFO MpenenbHoe HanpskeHne ceTu B Touke (U4, Q4) Ha
HanpsHKeHUs kpuson Q(U)
- o4 -600
Q5 606(}'3?]0/0 3HaueHne Q/Pn B Touke (U5, Q5) Ha kpusoit Q(U)
- 0
V5 HOMCI)/II-::-;-J?I:floro MpenenbHoe HanpskeHne ceTu B Touke (U5, Q5) Ha
HanpsHKeHNs kpuson Q(U)
- o4 -600
Q6 60(§P?10/0 3HaueHne Q/Pn B Touke (U6, Q6) Ha kpusoit Q(U)
- 0
V6 Homai;gﬁoro MpenenbHoe HanpskeHne ceTu B Touke (U6, Q6) Ha
HanpsHKeHNs kpuson Q(U)
YBenuybTe Unu yMeHbLIUTE BpeMsi, Heobxoanumoe ans
RMpTime 0-1000 ¢ TOro, YToObl peakTUBHasA MOLLHOCTb AOCTUrMNa

3aJaHHOIro 3Ha4yeHn4d Kpl/IBOIZ.
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MeHro “Q(P)” Mode

BbixogHas peakTMBHasi MOLWHOCTb WHBEPTOpa pPErynvpyetca  akTUBHOW
MOLLIHOCTbIO MHBEpTOpAa.
Upper
Q/Pn Ind A
(P1,Q1)
i
P2(P2,Q2)
i
|
!
:
i P4(P4,Q4) P/Pn
P3(P3,Q3)

P5(P5,Q5)

Lower
Q/Pn Cap

&

P&(PE,Q6)




MapameTpbl

OwvanasoH

OnucaHue

P1 0%-100% Pn 3Ha4veHne Q/Pn B Touke (P1, Q1) Ha kpuson Q(P)

01 -60% -60% Q/Pn I'Ipe,u,evanoe HanpsikeHne cetn B Touke (P1, Q1) Ha
kpuson Q(P)

P2 0%-100% Pn 3HaveHne Q/Pn B Touke (P2, Q2) Ha kpuson Q(P)

Q2 _60% -60% Q/Pn Hpenqanoe HanpskeHne ceTn B Touke (P2, Q2) Ha
kpneon Q(P)

P3 0%-100% Pn 3Ha4veHne Q/Pn B Touke (P3, Q3) Ha kpuson Q(P)

03 -60% -60% Q/Pn I'Ipe,u,evanoe HanpsikeHne cetn B Touke (P3, Q3) Ha
kpuson Q(P)

P4 0%-100% Pn 3HauveHne Q/Pn B Touke (P4, Q4) Ha kpuson Q(P)

04 -60% -60% Q/Pn I'Ipe,u,evanoe HanpsikeHne cetn B Touke (P4, Q4) Ha
kpuson Q(P)

P5 0%-100% Pn 3HauveHne Q/Pn B Touke (P5, Q5) Ha kpuson Q(P)

05 _60% -60% Q/Pn I'Ipe,u,evanoe HanpsikeHne cetn B Touke (P5, Q5) Ha
kpuson Q(P)

P6 0%-100% Pn 3Ha4veHne Q/Pn B Touke (P6, Q6) Ha kpuson Q(P)

06 -60% -60% Q/Pn MpepenbHoe HanpsihkeHne ceTtun B Touke (P6, Q6) Ha

kpuson Q(P)
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8.5 MNMapameTpbl 3aWwmThbl

MpumeyaHue:

TonbKo TEXHUYECKOMY nepcoHany

Mbl ycTaHOBMIM NapameTp B 3aBUCMMOCTM OT TpeboBaHun 6e3onacHocTy,
NMO3TOMY KIMEeHTaM He HY>XHO ero cbpacbiBaThb. [1laponb Takon xe, kak B 8.4
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A MpymevaHue:
Tonbko TEXHUYECKOMY NnepcoHany







Moxanyncta, ycTaHOBUTE MNpaBuilbHble MapameTpbl CeTU B COOTBETCTBUM C
TpeboBaHNAMN OEVCTBYIOLWMX B Ballen CTpaHe npaBun ceTun. Ecnn Bam 370 He SICHO,
obpaTnTeCh K yCTAHOBLLMKY.

8.6 HacTtpoukn kKommyHukauuoHHoro nopta (Comm. Param. Set)




9. PeMOHT 1 obcnyxuBaHue

MHBepTOpbl HE TpebyeT perynsapHoro obcnyxmneanunsa. OgHako Mycop WUnu nbifb
NOBMUSIOT Ha TENSIOBbIE XapaKTEPUCTUKM paguaTtopa. YNCTuTb nyylle MSArKOW LLETKOW.
Ecnu noBepxHOCTb CHAWUWIKOM rpdA3Has W BnvseT Ha nokasaHusa XKK-gucnnea wn
CBETOAMOAHOM NaMmnbl, Bbl MOXETE UCNOSb30BaTb BNAXHYH TKaHb, YTOObI OYMCTUTDL €€.

BHumaHme:

Korga yctponctBo paboTaeT, TemnepaTypa BHYTPU MOXET [AoCTuratb
BbICOKMX 3HAYEHWUWN, N NPUKOCHOBEHME MOXET BbI3BaTb OXOru. Bbiknounte
WHBEPTOP M NOOOXAUTE, MOKa OH OCTbIHET, MOCME Yero Bbl CMOXETe
YNCTUTb 1 OBCNyXMBaTb.

OnacHOCTb BbICOKOW TeMnepaTtypbl:

3anpellaeTca ucnosnb3oBaTb pacTBopuTenn, abpasmBHble MaTepuanbl Unu
KOPPO3NOHHO-aKTUBHbIE MaTepuanbl ANsi OYUCTKM KakuMx-nnbo 4vacTten
MHBEpTOpa.

10. UHdopmauma o6 owmbKkax n oopadboTka

NHBepTOp 6biN pa3paboTaH B COOTBETCTBUM C MEXAYHAPOAHbIMM CTaHAapTamMu
no 6e3onacHOCTM M 3NeKTPOMarHUTHOM CoBMeCTUMOCTU. [epen nmocTaBKoW 3akasuduky
WHBEPTOP ObiN  MOABEPrHYT HECKONbKMM UCMbiTaHuaM anst obecneveHuss ero
onTUManbHoOW paboTbl U HAAEXHOCTW.

10.1 Kopabl owunb0K

Ecnn ectb kakon-nubo cbon, Ha KK-skpaHe oTobpasuTcs aBapuiniHoe
coobuleHre. B aTom crnyyae MHBEPTOP MOXET nepecTaTb MofdaBaTb 3HEPIUIO B CETb.
OnucaHve aBapuiHbIX CUrHANoOB M COOTBETCTBYKOLLME MM aBapuUNHble COOOLLEHUS
nepeydncrneHbl B Tabnvue Huxe.

Ko
- OnucaHue OnucaHue
OwnbKn
Owmnbka obpaTHOM NONAPHOCTH
FO1 P P lMpoBepbTe nonspHoCTL BXxoaa PV.
BXOJa NOCTOSIHHOIo TOoKa
HeuncnpaBHOCTb No -
lMpoBepbTe 3a3emnsownm kabenb
F02 COMPOTUBNEHUIO N30NALMN Ha
NHBEpPTOpPA.
Bxoge DC
F03 OwmnbKa NOCTOAHHOrO ToKa O6paTuTechb K yCTaHOBLLUKY UK B
yTEYKU cepBuUCHbIN LIeHTp Deye.
lMpoBepbTe BbIXOAHOE COEaMHEHNE
FO4 3amblkaHue Ha 3emnio GFDI poBep A A

CONMTHEeYHOW naHenm

C6own uteHns namatn (EEPROM).
[Mepesanyctnte nHBEpPTOP, €CNU
FO5 UTeHune owmnbkn namaTm HencrnpaBHOCTb COXpaHseTCs,
obpaTnTechb K yCTaHOBLLMKY U B
cepBuCHbIN LIeHTp Deye.

C6own uteHns namatn (EEPROM).
MepesanycTtuTe nHBEpTOp, €CNn
FO6 3anuncb owmnbKkn B NnamsTb HEeMcrnpaBHOCTb COXpPaHSETCH,
obpaTuTechb K yCTaHOBLUWKY UNA B
cepBucHbIN LeHTp Deye.




lMNeperopen npegoxpaHuTernb

O6paTutechb K yCTaHOBLLUKY UIN B

FO7 Y
GFDI cepBuUCHbIN LleHTp Deye.
O6paTtuTechb K yCTaHOBLUMKY UK B

FO8 Owwnbka 3aszemneHus GFDI P cb Ky HnKY

cepBUCHbLIN LIeHTp Deye.
IGBT noBpexaeH u3-3a
O6paTutechb K yCTaHOBLLUKY UK B

FO9 Yype3MepHOro nageHus -

cepBuCHbIN LleHTp Deye.
HanpsHXeHnst
HeuncnpaBHOCTb NCTOYHMKA

O6paTutechb K yCTaHOBLLUKY UK B

F10 nUTaHWsa BCnomoraTeribHoro -
cepBuUCHbIN LeHTp Deye.

nepeknyarens

F11 OwnBKM rmaBHOro KOHTaKTOpa O6paTtuTechb K yCTaHOBLUMKY UX B

nepemMeHHOro Toka cepBUCHbLIN LieHTp Deye.

F12 Owmnbkn BCcnomoraTenbHOro O6paTtuTechb K yCTaHOBLUMKY WX B

KOHTaKTOpa NepeMeHHOro Toka cepBUCHbLIN LIeHTp Deye.
O6pbIB 0gHON dhasbl Unu Lenm

F13 Pexum paboTtbl nameHeH/ oBOHapy>XeHus1 HanpsHKeHns

Pexum cetn nameHeH nepeMeHHOro Toka unu pere He
3aMKHYTbI.
O6paTutechb K yCTaHOBLLUKY UIK B

F14 Owwmbka MO nocTtostHHOro Toka P cb Ky tnKy
cepBUCHbLIN LieHTp Deye.

HewncnpaseH BHYTPEHHUN JaTyYnK
nepemMeHHOro Toka unu uenb
obHapyxeHus Ha nnaTe ynpasneHnsa unm
COeVHUTENbHbIN MPOBO,

F15 Owwnbka MO nepemeHHOro Toka A poBoA
oTcoeguHuncs. lNepesanyctute
nHBepTop. Ecnn owmbka He ycTpaHeHa,
obpaTtnTechb K yCTaHOBLUMKY UK B
CepBUCHbIN LIeHTp Deye.

OTa HeMCnpaBHOCTb O3HAYaeT, 4YTo
cpeaHun TOK yTeudkn npesbiwaet 300
MA. [poBepbTe, B NOPSAKE N UCTOYHUK
MUTaHUA NOCTOSIHHOIO TOKa UNnn
COJSIHEYHble NaHesin, 3aTem NpoBepbTe
Oww6ka no GFCI(RCD) POBEPbLTE
F16 «TecToBble gaHHble» -> 3Ha4YeHue «dil»
nepeMeHHOMY TOKY YTeYKu .
okono 40; 3atem npoBepbTE AaTUMK TOKa
yTeuku unu uenob. lNepesanyctute
nHBepTOp. ECnu owmnbka He ycTpaHeHa,
obpaTuTechb K yCTAHOBLUMKY UMK B
cepBuCHbIN LIeHTp Deye.
Mepesanyctute nHBepTop. Ecnu owmnbka
£17 TpexdasHbl TOK, Neperpyska He ycTpaHeHa, obpaTutech K
no TOKY YCTaHOBLUMKY UMW B CEPBUCHbIN LLEHTP
Deye.
[MpoBepbTe gaTyYMK NEepPeMEHHOro Toka
UNn Lenb Ha nnaTte ynpasneHnsa nnu
COeaVHUTENbHbIN MPOBOA.
Owwunbka no nepeMeHHOMyY TOKY
F18 Mepesanyctute nHBepTop. Ecnu owmnbka

annapaTHoro obecneyeHus

He ycTpaHeHa, obpaTutech K
YCTaHOBLLMKY U B CEPBUCHbIN LIEHTP
Deye




F19

OTkas Bcero o6opynoBaHus

Mepesanyctute nHBepTop. Ecnu owmnbka
He ycTpaHeHa, obpaTutech K
YCTaHOBLUVKY UITN B CEPBUCHBIN LEHTP
Deye

F20

Owwnbka neperpyskun no
NMOCTOAHHOMY TOKY
annapaTtHoro obecneyeHus

HepocTynHo

F21

Owmnbka YTEeYKN NOCTOAHHOIO
TOKa

Mepesanyctute nHBepTop. Ecnu owmnbka
He ycTpaHeHa, obpaTutech K
YCTaHOBLUMKY UMW B CEPBUCHbIN LIEHTP
Deye

F22

ABapunHas ocTaHoBKa (ecrnu
€CTb KHOMKa OCTaHOBKMW)

Mepesanyctute nHBepTop. Ecnu owmnbka
He ycTpaHeHa, obpaTutech K
YCTaHOBLUMKY UMW B CEPBUCHbIN LLEHTP
Deye

F23

Tok yTe4Kn nepemMeHHOro Toka
ABIIAETCA nepexogHbiM No TOKY

OTa HencnpaBHOCTb O3HAYaeT, YTO
cpegHumn Tok yTeudkn npesbiwaeT 30 MA.
[MpoBepbTe, B NOpsaKe N UCTOYHUK
NUTaAHUA NOCTOSIHHOIO TOKa U
COJNIHEYHble NaHesnu, 3aTem nposepbTe
«TecToBble AaHHbIE» -> 3Ha4YeHue «dilLy»
okono 40; 3atem NnpoBepbTE AaTUMK TOKa
yTeuku unu uenb. MNepesanyctute
nHBepTop. Ecnn owmbka He ycTpaHeHa,
obpaTnTechb K yCTaHOBLUMKY UK B
CcepBUCHbIN LieHTp Deye.

F24

HeuncnpasHocTb
COMPOTUBNEHUS N30NALUN
NMOCTOSAHHOIO TOKa

MpoBepbTe conpoTmBreHne Vpe Ha
OCHOBHOW nnaTe unu obHapyxeHne Ha
nnarte ynpaeneHus. [poBepbTe, YTO
POTOINEKTPUYECKMNE NaHENN B NOPAJKeE.
Yaue Bcero ata npobrema ssnsietcs
npo6bnemon PV. NpoBepbTe, XOPOLLO N
3a3emreHa OoTo3NeKTpuyeckasa naHesnb
(antoMMHMEBBIN KOPMYC) U NPaBUbHO N
3a3emrsieH nHeepTop. OTKPONTE KPbILLKY
MHBEPTOpPa U NPOBEPbTE, XOPOLLIO N
3aKkpenseH BHYTpeHHUN kabenb
3a3emreHus Ha kopnyce. YbeguTecs,
4TO Kabenb NnepeMeHHOro/NoCTOSIHHOroO
TOKa, KNEMMHas KONOAKa He 3aKOPOYEHbI
Ha 3eMIII0 UK He NoBpeXaeHa
n3onsaums.

F25

Owmnbka obpaTtHom CBSA3M NO
NMOCTOSIHHOMY TOKY

Mepesanyctute nHeeptop. Ecnn owmnbka
He yCcTpaHeHa, obpaTtutech K
YCTaHOBLLMKY U B CEPBUCHbIN LIEHTP
Deye

F26

LLiInHa noCcTOAAHHOrO TOKa He
cbanaHcmpoBaHa

Mepesanyctute nHeeptop. Ecnn owmnbka
He ycTpaHeHa, obpaTtutechb K
YCTaAHOBLLMKY U B CEPBUCHbIN LIEHTP
Deye
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F27

Owwmnbka nsonayum Bbixoaa
NMOCTOSAAHHOrO TOKa

Mepesanyctute nHBepTop. Ecnu owmnbka
He ycTpaHeHa, obpaTutech K
YCTaHOBLUVKY UITN B CEPBUCHBIN LEHTP
Deye

F28

Owmnbka nepeHanpsikeHnst Ha
Bbixoge DC 1

Mepesanyctute nHBepTop. Ecnu owmnbka
He ycTpaHeHa, obpaTutecs K
YCTaHOBLLMKY U B CEPBUCHbIN LIEHTP
Deye

F29

HeuncnpasHocTb
nepeknyaTens Harpysku
nepemMeHHOro Toka

lMepesanyctute nHeeptop. Ecnn owmnbka
He ycTpaHeHa, obpaTutech K
YCTaAHOBLLMKY U B CEPBUCHbIN LIEHTP
Deye

F30

HeuncnpaBHOCTb rnaBHOro
KOHTaKTOpa NepeMeHHOro Toka

1. MpoBepbTe pene v perne HanpsbKeHNs.
2. [MpoBepbTe Lenb NpuBoga pene.

3. MpoBepbTe, HE NOAXOAUT NN
nporpaMmmHoe obecneveHvne ons
AaHHoro nHeepTtopa. (Ctapbin MHBEPTOP
He nmeeT (PyHKLUKN oBHapyxeHus pene)
4. nepesanyctute npeobpasoBaTens,
€Cnn HeNCNpPaBHOCTb He YCTPaHeHa,
obpaTuTechb K yCTaHOBLUMKY UK B
cepBucHyto cnyx0by Deye.

F31

[MnaBHbIN NYCK NOCTOSIHHOIO
TOKa

HepocTtynHo.

F32

Owmnbka nepeHanpsixeHnst Ha
Bbixoge DC 2

Mepesanyctute nHBepTop. Ecnu owmnbka
He ycTpaHeHa, obpaTtutech K
YCTaHOBLUMKY UMW B CEPBUCHbIN LLEHTP
Deye

F33

BblcOoknn nepemMeHHbIN TOK

Mpobnema c gaT4yMKoOM NEPEMEHHOro
TOKa unu ero uenbto. NpoBepbTe, He
noaxoamuT N TUN MHBEpPTOpA.

F34

[MepeMeHHbI TOoK Npu
neperpyske

Mepesanyctute nHBepTop. Ecnu owmnbka
He ycTpaHeHa, obpaTtutech K
YCTaHOBLUMKY WX B CEPBUCHBIN LIEHTP
Deye

F35

HeT ceTn nepemMeHHOro Toka

[MpoBepbTe HanpsikeHne cetu
nepemMeHHOro Toka. lNpoeepbTe uenb
onpeaeneHnst HanpsbkeHns
nepemMeHHoro Toka. lNpoeepbTe, B
XOpOLLEM NN COCTOSAHUN pa3beM
nepemMeHHoro Toka. [posepbTe,
HOPMasnbHOE NN HanpsPKeEHNe B CETU
nepeMeHHOro TOKa.

F36

Owwnbka dasbl ceTn
NnepemMeHHoro Toka

Mepesanyctute nHBepTop. Ecnu owmnbka
He yCcTpaHeHa, obpaTtutech K
YCTaHOBLLMKY U B CEPBUCHbIN LIEHTP

F37

HeypaBHOBeLLEHHOCTb
TpexdasHoro nepeMeHHoro
HanpsKeHns

lMepesanyctute nHeeptop. Ecnn owmnbka
He ycTpaHeHa, obpaTutech K
YCTaHOBLUMKY U B CEPBUCHbIN LIEHTP




Mepesanyctute nHBepTop. Ecnu owmnbka

HeypaBHOBeLLEeHHOCTb

F38 TpexdasHOro NnepeMeHHoro HE ycTpakeHa, obpatuTecs K .

ToKa YCTaHOBLUMKY UMW B CEPBUCHbIN LLEHTP
Deye

F39 BblCOKn nepeMeHHbIN TOK lMpoBepbTe gaTyYNK NEPEMEHHOrO TOKa U

(oaunH umkn) ero uerb.
Mepesanyctute nHeeptop. Ecnn owmnbka
£40 [Meperpyska no NOCTOAHHOMY He ycTpaHeHa, obpaTutecs K )
TOKY YCTaHOBLUMKY UMW B CEPBUCHbIN LLEHTP
Deye
[MpoBepbTe HACTPOMKY 3aLUUTbI OT
nepemMeHHOro Hanpsbkenus. U
Fa1 InHna nepemeHHoro Toka W,U NpoBepbTE, HE CIIULLKOM SN TOHKUK
nepeHanpspkeHus kabenb NnepeMeHHoro Toka. lNpoBepbTe
pasHuLy HanpsbxkeHus mexay XKK-
aucnneem n namMepuTenem.
[MpoBepbTe HACTPOWMKY 3aLUThbl OT
nepemMeHHOro HanpsXeHus. lNposepbTe
JTnHna nepemeHHoro Toka W,U PA3HMLLY HANPsKeHM Mexay JKK-

F42 avcnneem n nameputenem. Takxke

HU3KOro HanpsKeHus
HeobxoanMOo NpoBepuUTb, BCe NN kabenu
nepeMeHHOro Toka HaJexHo 1
NpaBUNIbHO NOOKITHOYEHbI.
[MpoBepbTe HACTPOWKY 3aLLNUTLI OT
nepeMeHHOro HanpskeHus. U

F43 JInHnsa nepemeHHOro Toka, B, NpoBepbTe, HE CAULLKOM S TOHKUI

BT, nepeHnanpsikeHue kabenb nepemMeHHoro Toka. lNpoBepbTe
pasHuLy HanpskeHns mexay XKK-
aucnneem n namepuTenem.
[MpoBepbTe HACTPOWKY 3aLUUTLI OT
nepeMeHHOro HanpskeHus. A

Fa4 JInHna nepemeHHoro Toka B, BT | npoBepbTe, HE CIMULLKOM I TOHKUIA

HW3KOro HanpsiXeHus kabernb nepemeHHOro Toka. [NpoeepbTe
pasHuLy HanpskeHns mexay XKK-
aucnneem n namepuTenem.
[MpoBepbTe HACTPOWKY 3aLLUTLI OT
nepeMeHHOro HanpsxeHus. A

F45 [MepeHanpsxeHue ceTn NpoBepbTE, HE CITULLKOM SN TOHKUK
nepemMmeHHoro tToka U, B kabernb nepemeHHOro Toka. [NpoBepbTe

pasHuLy HanpsxeHus mexay »KK-
ancnneem n n3mMepuTenem.

F46 JInHusa nepemeHHoro Toka U,B [MpoBepbTe HACTPOWKY 3alUUTbI OT
HW3KOro HanpsXeHus HaNpsXXeHUs NepeMeHHOro Toka.
[MpeBbieHMe YacToThI y

F47 [MpoBepbTe HACTPOWUKY 3aLUUTbl YACTOTHI.
nepemMeHHOro Toka
Hu3kast yactoTa nepemMeHHoro y

F48 Toka [MpoBepbTe HACTPOWUKY 3aLUUTbl YACTOTHI.

o Mepesanyctute nHBepTop. Ecnu owmnbka
®a3HbI TOK ceTn U
F49 He ycTpaHeHa, obpaTutech K

neperpyxeH

YCTAHOBLUWKY U B CepBMCHbIVI LIEHTP
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®dasHbIN TOKk ceTn 'V

Mepesanyctute nHBeptTop. Ecnu owmnbka
He ycTpaHeHa, obpaTutech K

50 neperpyxeH YCTaHOBLUVKY UITN B CEPBUCHBIN LEHTP
Deye
Mepesanyctute nHBepTop. Ecnu owmnbka
£51 dasHbIn TOK ceTn W He ycTpaHeHa, obpaTutech K }
neperpyxeH YCTaHOBLUUVKY UITN B CEPBUCHBIN LEHTP
Deye
K lMepesanyctute nHeeptop. Ecnn owmnbka
aTywka UHOYKTUBHOCTHU BoaTITECH K
F52 nepemMeHHOro Toka A, BbICOKUI HE ycTpaHeHra, obp -
hasHbIN TOK YCTaHOBLUMKY UM B CEPBUCHbIN LLEHTP
Deye
K lMepesanyctute nHeeptop. Ecnn owmnbka
aTyliKka MHOYKTUBHOCTU
o He ycTpaHeHa, obpaTutech K
F53 nepemMeHHOro Toka B, BbICOKUI -
9 YCTaHOBLUMKY UM B CEPBUCHbIN LLEHTP
drasHbIn TOK
Deye
K lMepesanyctute nHBepTop. Ecnu owmnbka
aTyliKka MHOYKTUBHOCTU
- He ycTpaHeHa, obpaTutech K
F54 nepemeHHoro Toka C, BbICOKUN CTAHOBLLMKY WIM B CEDBUCHBI LIeHT
drasHbIN TOK y HHAKY P HEHTP
Deye
lMpoBepbTe HanpskeHne PV n HanpsxeHne
Ubus 1 ero uenb obHapyxeHus. Ecnn
HanpsikeHue Ha WwnHe BXO4HOe HanpsbkeHve PV npeBbiwaeT
F55 NOCTOSIHHOIO TOKa CITULLKOM npeaen, noxanymucra, ymeHbLunTe
BbICOKOE KONTMYECTBO COSIHEYHbLIX MNaHeNen B psay.
HanpspkeHne Ubus cmoTtpuTe Ha XKK-
aucnnee.
3710 roBopuT O TOM, YTO BXOOHOE
HanpskeHue PV HU3Koe, 1 3TO Bcerga
NPOUCXOAUT PaHO YTPOM.
lMpoBepbTe HanpskeHne PV n HanpskeHne
HanpsikeHue Ha WwnHe Ubus. Koraa nHBepTtop paboTaer,
F56 NOCTOSIHHOIO TOKa CITULLKOM oTobpaxaeTtcs F56, BO3MOXHO, NOTEpsiH
HU3Koe apansep unu Tpebyetcs obHoBNEHME.
Mepesanyctute uHsepTop. Ecnn
HEeMCrnpaBHOCTb COXpaHsieTcsl, 06paTUTecs K
YCTaHOBLUWKY U B CEPBUCHYIO CJ'Iy>K6y
Deye.
Mepesanyctute nHBepTop. Ecnu owmnbka
F57 O6paTHbIN NepeMEHHbI TOK He ycTpakeHa, obparuTech K .
YCTaHOBLUMKY UMW B CEPBUCHbIN LLEHTP
Deye
Mepesanyctute nHBepTop. Ecnu owmnbka
F58 Meperpyska no pasHoMy TOKY He yCcTpaHeHa, obpaTtutech K
cetn U YCTaHOBLUMKY UM B CEPBUCHbIN LLEHTP
Deye
Mepesanyctute nHBepTop. Ecnu owmnbka
F59 Meperpyska no pasHoMy TOKY He yCcTpaHeHa, obpaTtutech K
cetn V YCTaHOBLUMKY UMW B CEPBUCHbIN LLEHTP
Deye
£60 lMeperpyska no pasHoMy TOKY Mepesanyctute nHBepTop. Ecnu owmnbka

cetu W

He yCcTpaHeHa, obpaTutech K




YCTaHOBLUUKY U B CEPBUCHBLIV LIEHTP
Deye

F61

Meperpyska no Toky ¢asbl A

lMepesanyctute nHeeptop. Ecnn owmnbka
He ycTpaHeHa, obpaTutech K
YCTaAHOBLLMKY U B CEPBUCHbIN LIEHTP
Deye

F62

Meperpyska no Toky gasbl B

Mepesanyctute nHeeptop. Ecnn owmnbka
He ycTpaHeHa, obpaTutech K
YCTaAHOBLLMKY U B CEPBUCHbIN LIEHTP
Deye

F63

Owwnbka gyrm

MNpoBepbTe kabenbHoe coeauHeHne
hOTOINEKTPUYECKOTrO MOAYNS U
YyCTPaHUTE HEUCNPABHOCT;

F64

Bbicokasi TemnepaTtypa
paguartopa IGBT

[MpoBepbTe AaTyMK TEMNepaTypbl.
MpoBepbTe, NOAXOAMT N NPOLUNBKA AN
obopynosaHus. [posepbTe,
COOTBETCTBYET M MHBEPTOP
npaBuUibHON MOLENMN.

[MpumeyaHue:

Ecnn Baw wvHBepTOp UMeeT kKakyk-nmbo uHdpopmaumo o6 owmnbke,
nokasaHHylo B Tabnuue, n ecnv Bbl nepesarpy3nte YCTPOMCTBO, HO
npobnema Bce elle He pelleHa, NoXanymcra, CBSXKMTECb C HalMM
ANCTPUBBLIOTOPOM 1 NpeaoCTaBbTe CNEAYOLLYH MHOPMALMIO:

1. CepuiHbIA HOMEP UHBEPTOPA;
2. AnctpubbtoTop/gunep nHeepTopa (Npu Hanuuun);
3. [aTa ycTtaHOBKY;
4.0nncanHne npobnembl (BkNouvass koa owmnbkm XKK-gucnnes n cBeTOAMOLHLIN
nHgukatop status);

5. Bawm KOHTaKTHbIE AaHHbIE.
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11. TexHUYeCKne XxapakTepuCcTuKun
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Mogpenb SUN-18K-G03 | SUN-20K-G03 | SUN-25K-G03
Bxoa nHBepTopa
MakcrumanbHas MOLLHOCTb
DC (BT) 23400 26000 32500
MakcmmmanbHoe BxoaHoe
HanpshkeHne DC (B) 1000
BxogHoe HanpsbkeHue
3anycka DC (B) 250
I(DBa)6oqvu7| AvanasoH MPPT 200 ~ 850
MakcrumanbHbI BXOOAHOMN
Tok DC (A) 32+32 32+32 32+32
Makcrnmym. TOK KOPOTKOro
3ambikans (A) 48+48 48+48 48+48
Konu4yectso 213
MPPT/cTtpuHros Ha MPPT
MAKC. Tok obpaTHOro 0
nuTaHnsa nHeeptopa (A)
Bbixon nueBepTopa
HomuHanbHas BbiIxogHas
MOLLIHOCTb (BT) 18000 20000 25000
MakcrumanbHas akTMBHas 19800 22000 27500

MoLLHocTb (BT)

HomuHanbHoe nepeme
HHOe HanpsixeHue ceTtn (B)

380V/ 0.85Un-1.1Un 400V/0.85Un-1.1Un

[lmana3oH nepemeHHoro
HanpsbkeHna cetun (B)

277 ~ 460 (MOXeT BapbMpOBaTLCS B 3aBUCUMOCTH
OT CeTeBbIX CTaHOApPTOB)

HomuHanbHasg yacTtoTa

cetu (My) 50/60

Pabouas dasa Tpwn asbl

HoMuHanbHbIN BbIXOAHOM

NEPEMEHHbI TOK CeTi (A) 27.3/26.1 30.3/29 37.9/36.2
?’(')‘j‘("(‘j:')“"a”"”"'” BEXOARON 30/28.7 33.3/31.9 41.7/39.8
MakcnmanbHbI BbIXOQHOW

TOK KOPOTKOro 3aMblKaHuWs1 49.8 55.4 69.1
(nepemMeHHbIN TOK, A, NKK)

MakcumanbHas BbIXoAHas

3awmTa OT neperpyskn no 554 615 76.8

Toky (AC, nukosoe
3HaveHue)

BbixogHom koadhpuumneHT
MOLLIHOCTH

0,8 onepexeHna ~ 0,8 oTcTaBaHus

O6wun koahpumumeHT
rapMOHMK TOKa CeTu

<3%

[MOCTOSAHHBIN TOK UHXEKLMN
(MA)

<0.5%

[nanasoH 4YacToT ceTn
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AddekTMBHOCTL

Makc.3dhekTMBHOCTb 98.6%

EBpo OddekTnBHOCTD 97.8%
AddekTnsHocTb MPPT >09%

O6Lwue gaHHbIe

Pasmep (MM, LLXBxT) 330x508x206

Bec (kr) 20.8
Tononorus BecTtpaHcdopmaTopHbIN

BHyTpeHHee noTtpebnexne

<1 BT (HO4bI0)

Pabouas TemnepaTtypa -25 ~65 °C
MbineBnarosawmra IP65
YpoBeHb Lyma (TUMUYHBIN) <40 gb(A)
KoHuenuusi oxnaxaeHust YMHOe oxnaxgeHue
g/lb?gg:l;nym. paboyas 2000M
PacuyeTHbI Cpok cnyobl >20 net

CTaHD,apT NOOKIMHOYEeHUA K
ceTtn

CEl 0-21,VDE-AR-N 4105,NRS 097,IEC
62116,IEC 61727,G99,G98,VDE 0126-1-1,RD
1699,C10-11

OkcnnyaTtaums
OKpY>KatoLLEN BITAXKHOCTH

0~100%

BesonacHocTb OMC /

IEC62109-1/-2, NBT32004-2018, EN61000-6-1,

cTaHaapT EN61000-6-2, EN61000-6-3, EN61000-6-4
OO6Lwue gaHHbIe

[NopkrtoyeHne <
MOCTOSIHHOIO TOKa MC-4 conpsraembiii
MogkntoveHne

nepemMeHHOro Toka

BUSIKa CO CTENEHbIO 3aLlnThbl P65

Oucnnen

LCD1602

NHTepdeiic

RS485/RS232/Wifi/LAN




FapaHTUNHBLIN TanoH

Mopaenb nHBepTopa

CepuiHbIN HOMEpP

MapaHTurHbLIE 00s13aTenbCTRA:

1. Cpok rapaHTum Ha WHBEPTOPbI/3apsaHble YCTPOMUCTBA MCYUCNSIETCA CO OHS
Bbla4n ToBapa [okynaTtento n coctaBnsieT 5 rer.

2. B cnyyae ecnu BbileynoMsiHyToe 06opyaoBaHue BbIMAET U3 CTPOS HE MO BUHE
MokynaTensi, B TeYEHME rapaHTUUHOrO CpoKa, MOCTaBLWMK 06s3yeTcsi Npov3BecTU
PEMOHT Unu 3ameHy aedekTHoro obopyaoBaHve 6e3 4ONONMHUTENBLHON onnaTbl.

3. Mpopaaeel He NpedocTaBnsieT rapaHTUM Ha COBMECTUMOCTb MpuobpeTaemoro
ToBapa M ToBapa umetowerocs y Mokynatens, nM6o nNpuobpeTaemMoro UM y TpeTbux
nuu,.

4. [apaHTUNHBIA PEMOHT N OBCnyXMBaHME NPOU3BOAATCA B CEPBUCHOM LIEHTPE
npogasLa ToBapa, TONMbKO MNpU NpeabsBfieHMM HACTOALLEro rapaHTUMHONO TarioHa.
[[apaHTUNHLIM CPOK NPOASIEBAETCH Ha BPEMS NPOBeAeHUs] PEMOHTA.

5. MocTtaBLuK cHUMaET ¢ cebsi rapaHTUIiHbIE 06s3aTenbCTBa B CryYasix:
- NpU  HanMYMn  MEXaHWYECKUX,  XMMUYECKMX, TEpPMUYECKMX WU  UHbIX
NnoBpeXaeHNsix 06opyaoBaHusl.
- BblXOAa M3 CTpOs MO MpuUYMHaMm HecobmnaeHus npaBur  YCTAHOBKM U
aKcnnyaTauun obopyaoBaHns Mo 4aHHOMY PyKOBOACTBY.
- BCKPbITUS, PEMOHTA WUNN MOAEPHU3ALMN TEXHUKU HE YNONHOMOYEHHbIMU
nmuamu.

6. FapaHTvm HE pacrnpocTpaHAdeTCA Ha pacxXodHble MaTtepuaribl U apyrne yanbl,
UMerLLMe eCTECTBEHHbIN OFpaHI/I‘-IeHHbIIZ nepunon aKkcnsyatauunu.

7. Mpn obpaweHnn ¢ npeTeH3nsaMmn no nosoay paboTbl NPUOBGPETEHHON TEXHUKU,
BbI3BaHHbIMW HEKOMMETEHTHOCTLIO MOKynaTens, npojaBel, MMeeT MpaBo B3WMaTb
nnaTy 3a NpoBefeHne KOHCYIbTaLuWN.

8. Ha nepuog rapaHTMMHOro peMoHTa aHanornyHoe ucrnpaesHoe obopyaoBaHue He
BblOaeTcs.

9. Heponony4yeHHas B CBSI3M C MOSIBNIEHMEM HEUCNPaABHOCTU NpUOLIbL U Apyrve
KOCBEHHbIE pacxobl HE NoanexaT BO3MELLEHWIO.

10. MapaHTMa He pacnpocTpaHseTca Ha ywepb, NPUYMHEHHBLIN  OpYromy
obopyaoBaHuio.

11. Bce TpaHCMNoOpTHble pacxodbl OTHOCSTCS 3a CYET MokynaTens v He noanexat
BO3MELLIEHUIO.

12. Hacroswwmm nogTeepxgat, YTo ¢ obpasuom ToBapa (B T.4. C TEXHUYECKMMMU
Xapaktepuctmkamun, ¢opmon, rabaputamu, pasmMepoMm, pacuBETKOW, YCOBUAMMU
NOOKIMOYEHNUST U MNPaBUNbHOW 3JKCMyaTauun) MOMHOCTbO O3HAKOMIEH; 4YTO MHe
npegocTaeneHa nonHasa nHopmMmauus o NPpogaHHOM MHEe TOBape M MHOM npuobpeTeH
WMEHHO TOT TOBap, KOTOPbIM S UMENT HamepeHue npuobpectn. ToBap MONyYeH.
MexaHn4Yecknx NOBPEXOAEHUN He MMeeT, K BHEeLHeMy Buay M KOMMIekTauum ToBapa
NPeTeH3n He MEID, C rapaHTUNHbLIM 06A3aTENbCTBOM O3HAKOMIIEH N COrfnaceH.

MokynaTtenb (PUO, noanucsb):
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