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UHdpopmauusa o pykoBoacTee

PyKkoBoACTBO B OCHOBHOM OMMUCLIBAET MHAPOPMALIMIO O NPOAYKTE, peKOMeHAaLNn
MO YCTaHOBKe, 3Kcnnyataumm W TexHudeckomy obcnyxuBaHuio. PykoBoACTBO He
BKItOYaeT B cebs nonHyto nHdopmaumio o (PV) cucrteme.

Kak nonb3oBaTbCA 3TUM PyKoBOACTBOM

Bbibepute kabenb € OOCTAaTOMHOWM  MPOMYCKHOM  CMOCOOHOCTBIO — ANiS
NOAOKITYEHUs!, YTOObI n36exaTb Ype3MEPHLIX NOTEPL B NMUHUM 1 HENPABUIIbHOWN OLEHKM
KOHTponnepa.

[MpoyTnTe PpyKOBOACTBO W [ApyrMe CONyTCTBYWOLUME [OOKYMEHTbl nepef
BbIMOSIHEHNEM Kakux-rimbo onepaunin ¢ MHBEPTOPOM. [OKYMEHTbI LOSMKHbI XPaHUTbLCS
GepexxHo wn Bcerga ObiTb AocTynHbiMK. CoaepXaHue MOXeT NepuoaNYEecKM
0OHOBNATBLCA MM NepecmMaTpmBaTbCs B CBA3M C pa3paboTkon npogykra. VIHpopmaumsa
B JJ@aHHOM PYyKOBOACTBE MOXeT ObiTb M3MeHeHa 6e3 npeaBapuUTESNIbHOrO YBE4OMIEHUS.
lMocnenHo0 BEPCUIO PYKOBOACTBA MOXHO NOSMy4nTh Yepes service@deye.com.cn
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MpvmeHeHue uHBEpTOpa B hOTOANEKTPUYECKON CUCTEME
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1. BBeaeHue

1.1 BHewHun BUA

OpHoasHbIn  MHBEPTOP NUTAHUS MOXET npeobpasoBbiBaTb  MOLLHOCTb
NMOCTOSIHHOIO TOKa COfTHEYHOW NaHesiv B MOLLHOCTb NepeMEHHOro Toka, KoTopasi MoOXeT
HanpsiMyto nofaBaTbCsa B ceTb. Ero BHeWHW B nokasaH Hwxe. Mogenun nHeepTopa:
SUN-3.6K-G, SUN-4K-G, SUN-5K-G, SUN-6K-G.

OFF

\ON@

J

*NMpumMeyaHune: onNsa HEKOTOPbIX annapaTHbIX
BEPCUIN eCTb NepeknyaTernb NOCTOSAHHOroO ToKa

LL

MoHTax 13 HepxxaBetoLLen
cTtanu
. . HacTeHHbIN MOHTaXXHbIW BUHTbI M4x12 x4
CeTeBoW CONHeYHbIN KDOHLLITEIH X1
nHBepTop X1
Pasbembl NUTaHMS
MOCTOSIHHOIO TOKa
(BKntoYasi BCTaBMNeHHy0 AHkepHble 60nTbl M6x80
Pasbembl nuTaHus NPYXVHY) X2

nepemMeHHoro Toka x1 X2
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eaep
User ;
manual ]
® o ®
PYKOBOACTBO MO Wi-Fi aganTep (onums) x1
akcnnyaraumm x1 Cuetuumk (Onumsa) x1

Ve

JlaTamk Toka (ommus) x 1

2.MpeaynpexaeHUa M UHCTPYKLUUN MO TEXHUKE
Ge3onacHocTun

HenpaBunbHoe MCNoNb3oBaHNE MOXET NMPUBECTU K MOPAKEHUIO SMEKTPUYECKUM
TOKOM MnM oxoram. B paHHOM pyKoBOACTBE coAepXaTcs BaXHble WHCTPYKLMM,
KOTOopbIM HeobxoaMMo crefoBaTb MpU ycTaHOBKE W obcnyxuBaHuu. [Moxanyncra,
BHMMATENbHO MpoYMTaiTe 3TU MHCTPYKUUWM nepen UCMONb30BaHMEM U COXpaHUTE KX
ANsi JanbHenLwero Ncnonb3oBaHus.

2.1 3Haku 6e3onacHoCcTU

3HakM GesonacHoOCTM, UCMNOfb3yeMble B [OaHHOM PYKOBOACTBE, KOTOpble
noaYepKMBalOT MOTEHUManbHbIE PUCKM M BaxkHy0 MHdopMauuto no 6esonacHocTw,
NepeYncneHbl HUXe:

4 d d’e

BHumaHue:

MpegynpexaawLwmi 3HaK yKkasbiBaeT Ha BaXkHble MHCTPYKUUW MO TEXHWUKE
6Ge3onacHoOCTM, HecobnaeHNEe KOTOPbIX MOXET MPUBECTU K CEpPbe3HOW
TpaBMe Unv CMepTHu.

OnacHOCTb NopaXeHns 3NEeKTPUYECKUM TOKOM:

OCTOpPOXHO, 3HaK pUcKa MOPaXKEHWUs] 3NIEKTPUYECKMM TOKOM YKa3biBaeT Ha
BaXXHble MHCTPYKUMWM NO TeXHUKe Ge3onacHOCTU, HecobnaeHne KOTopbIX
MOXET MPUBECTYU K MOPAKEHNIO INEKTPUYECKMM TOKOM.

3HaK npumevaHus ykasblBaeT Ha BaXHble WHCTPYKUMM MO TEXHUKe
6esonacHocTn, HecobntogeHNe KOTOPbIX MOXET NPUBECTU K NOBPEXOEHNIO
UNu paspyLleHnio nHBepTopa.

OCTOpO)KHO, cumMBoOn FOpFI‘-IeI7I NOBEPXHOCTU YyKa3blBa€T Ha YyKa3aHud no
TexHuke 6e3onacHoCcTu, HecobnogeHue KOTOPbIX MOXET nNpuBectn K
oXoram.

www.liosun.ru




2.2 UHCTPYKLMM NO TeXHMUKe Ge3onacHocTu

BHumaHue:
OnekTpuyeckasi yCTaHOBKa  MHBEpTOpa OOfPKHa  COOTBETCTBOBATb
npasunam TexXHMkM 6€30NacHOCTU CTPaHbl NN PErMoHa.

BHumaHue:

MHBepTOp WMMEEeT HEU3O0NUPOBAHHYK TOMOSIOrMK, MNO3TOMY nepea
aKcnnyaTtaumen wuHBepTopa  Heobxogumo  ybeaumTbCs, 4TO  BXOA4
NMOCTOSIHHOrO TOoKa W BbIXOA4 MEPEMEHHOrN0 TOKA  3NEeKTPUYECKU
n3onupoBaHbl. Kateropmnyeckn sanpewiaetcs 3a3eMsisTb MONOXUTENbHbIN
N oTpuuaTesnbHbin NOMNKCLI POTOINEKTPUYECKON Lenoykn. B npoTMBHOM
cnyyae 370 NOBPeaUT MHBEPTOP.

OnacHOCTb NOPaXXeHNSA ANEKTPUYECKUM TOKOM:

3anpelwaeTtcsa pasbupatb KOpnyc WHBEPTOPA, CYLIECTBYET OMacHOCTb
NopaXkeHUs1 3NEeKTPUYECKMM TOKOM, YTO MOXET MNPUBECTU K CEepbe3HOW
TpaBMe unu cmeptu. [na peMoHTa obpaTtuTech K KBanuuumpoBaHHOMY
crneunanucry.

OnacHOCTb NOPaXXeHNSA ANEKTPUYECKUM TOKOM:

Koropa  oToanekTpuyeckum mMoAynb  NOABEpPraeTtcs  BO3OEWCTBUKO
COMHEYHOro cBeTa, Ha Bbixoge OyaeT reHepupoBaTbCs HanpsKeHue
NMOCTOSHHOrO TOKa. 3anpeTuTb MNPUKOCHOBEHME, 4TObObl K3bexaTb
OMaCHOCTU NOPaXXeHNHA ANEKTPUYECKUM TOKOM.

OnacHOCTb NOPaXXeHNSA ANEKTPUYECKUM TOKOM:

Mpn oOTKNOYEeHMM BXxo4a W BbIXOA4A MHBEpPTOpa [ANA  TEeXHUYECKOro
obcnyXmMBaHNA nogoXauTe He MeHee 5 MUHYT, Moka WHBEPTOP He
paspsaauT OCTaBLLEECS ANEKTPUYECTBO.

OnacHOCTb BbICOKOW TeMnepaTypbl:

JlokanbHas TemnepaTtypa MHBepTOopa MOXeT npeBbiwaTtb 80°C BO BpeMd
paboThl. [NoxanyincTa, He npukacanTechb K KOprnycy MHBepTopa.

B> B B P

2.3 NMpumeyaHna NO UCMONb30OBaHUIO

OpgHodasHbIN cUNoBON MHBEPTOP pas3paboTaH M UCNbITaH B COOTBETCTBMU C
COOTBETCTBYHLUMMM MpaBunamMm TEXHUKM OGe3onacHoCTU. ITO MOXeT obecneynTb
Nn4YHyt0 6e3onacHoOCTb nosib3oBaTtesnisas. Ho kak anekTpuyeckoe yCTPONCTBO, OHO MOXET
NPUBECTU K MOPAXKEHUIO INEKTPUYECKMM TOKOM MWW TpaBME M3-3a HEnpaBuibHOM
akcnnyatauuu. [Noxanyncra, WCNonb3ynte YCTPOMCTBO B  COOTBETCTBUU  CO
cnegyrwmmMmmn TpeboBaHUAMN:

1. 'uBepTOp AOSMKEH yCTaHaBNMBaTLCA U OBCNY>XMBATbCS KBaNMOULMPOBAHHBIM
cneunanmcTomMm B COOTBETCTBUM C MECTHbIMUM CTaHOApPTaMM.

2. CHa4ana HeobXoOUMO OTKIIHOYMTb CTOPOHY MEePEeMEHHOro TOKa, a 3aTeMm
OTKITOYMTb CTOPOHY MOCTOSAHHOrO TOKa BO BPEMSI YCTAHOBKM U OBCMyXMBaHWs, nocne
4yero NogoXauTe He MeHee 5 MUHYT, YTOObI n3bexaTb yaapa TOKOM.

3. Temnepatypa mHBepTOopa MOxeT npesbiwaTtbe 80 °C BO Bpems pabotbl. He
npukKacamTech, YToObl HE MNOMNYYUTb TPaBMY.

4. Bce 3neKkTpOMOHTaxHble paboTbl OOMKHbI COOTBETCTBOBATb MECTHbIM
3NEeKTPUYECKMM CTaHgapTaM, KU Nocre nosiyYeHus paspeLleHns MecTHOro oTtgena
9NEeKTPOCHabXeHNa cneunannucTbl MOryT NOAKMYUTL MHBEPTOP K CETH.

5. MNMoxanyncra, NpumM1UTEe COOTBETCTBYIOLLIME aHTUCTaTUYECKNE MEpbI.

6. MNoxanyncra, ycTaHOBUTE MHBEPTOP TaM, rae AeTu He MOryT 4ocTaTb ero.

7. MNpn 3anycke MHBEPTOPOB CHa4vara BKNHYUTE aBTOMATMYECKMM BbIKNOYaTESb
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Ha CTOpPOHE CceTh, 3aTeM BKIK4YNTEe CTOPOHY MNOCTOAHHOIO TOKa, MNpu 3aMblKaHUA
MHBEPTOPOB CHa4Yalslia OTKIIi4YnuTe aBTOMaTMYECKMMA BbIKNKOYaTENbL Ha CTOpOHE
nepeMeHHOro Toka, 3ateM OTKITHHNUTE CTOPOHY NMOCTOAHHOIO TOKa.

8. He BctaBnsante u He y6|/|pa|7|Te KnemMmbl nepemMmeHHOro n rnoCTtoAHHOINo TOKa,

Korga uHeBepTop B paborTe.

9. BxogHoe HarnpsxXeHne rnoCTtoAHHOro Toka MHBEPTOpa HE AOOJTKHO MpeBbillaTb
MaKkCnmMaribHoe 3Ha4yeHne Moaerun.

3. Pabounn nHtepcenc
3.1 Bua vHtepdenca

AC Normal Alarm

3.2 UHaukaTop cocTosAHUSA

Ha nepegHen naHenu MHBepTOpa MMEETCHA YeTbipe CBETOAMOOHLIX MHOMKATOpa
cocTosaHus. NogpobHocTn cM. B Tabnuue Huxe.

MupukaTtop Crartyc OnucaHue
®DC Bkn NHBepTOp 06HapyXunn Bxo4 NOCTOSIHHOIO TOKa
OTkn Huskoe BxogHOEe HanpsiXeHue NOCTOSHHOMO TOKa
. Bkn [MoaknoyeHo K cetu
OT1kn CeTb HegocTynHa
_ Bkn B pabote

® NORMAL

OTkn OTknoveH
® ALARM Bkn O6HapyXeHHble HEUCMPABHOCTM UM oT4eT 06 owmbkax
) OTkn [Mpy HopManbHOW 3KcnnyaTaunm

www.liosun.ru




3.3 KHonku

Ha nepegHen naHenu wnHBepTOpa eCTb YeTbipe KrnaBuwKM (Cresa Hanpaso):
knasuwwu Esc, Up, Down n Enter. KnaBnatypa ncnons3syetca ons:

e [lponucTbiBaHue oTobparkaembix onuun (knasmwn «UP» n «Downy);

e [locTyn Ana naMeHeHnsa HacTpavBaeMsbIx NnapameTpoB (knasuwwm Esc n Enter).

t Esc f Up ‘ Down » Enter

3.4 XK - Oucnnen

[BYyXCTpPOUYHbIN  Xmnakokpuctannuyeckmn gucnnen (LCD) pacnonoxeH Ha
nepeaHern naHenu nHBepTopa 1 oTobpaxaeT cnefyoLLyo nHpopmauuio:

~

e CraTtyc paboTbl MHBEPTOPA U AAHHbIE;
e CnyxebHble coobuieHns onsa onepaTopa;

e ABapunHble coobLeHnsa N HANKaLMSA HEUCTNIPaABHOCTEMN.

4.YcTaHoOBKa npoaykra
4.1 Bbibop mecTa yCTaHOBKMU

Mpun BbIbOpPE MecTa AN MHBepTOpa HeobxoAMMO YyYuUTbiBaTb criegyroLme
KpUTEPUN:

BHMMAHWE: OnacHocTb BO3ropaHus

e He yCTaHaBnvBaunTe NHBEPTOP B MecTax, coaepxawmx
nerkoBocniaMeHsLwmecs matepuarbl UNn rasbl.

e He ycTaHaBnuBanTe MHBEPTOP B NOTEHLMANBHO B3PbIBOONACHbLIX 30HaX.

e He ycraHaBnuBanTe B HebOMbLIMX 3AKPbITbIX NOMELEHUNAX, rae BO3OyX He
MoXeT cBoboAHO unpkynupoBaTtb. Bo nsbexaHune neperpesa Bcerfga cnegurte 3a Tew,
4TOObI MOTOK BO34yXa BOKPYr MHBEPTOpa He BrioknpoBancs.

o Bosgenctene npsiMbIX COMHEYHbIX fyden noBbICUT pabouyto TemnepaTypy
NHBEPTOPa N MOXET MPUBECTU K ONPaHUYEHMUIO BbIXOAHOW MOLLUHOCTU. PekomeHayeTtcs
yCTaHaBnMBaTb UHBEPTOP BHYTPWU NomelleHus, 4Tobbl nsbexartb nonagaHus npsmbIixX
COSTHEYHbIX JTy4en nnu JoXxas.

e Bo wusbexaHwe neperpeBa npwu BbIOOpe MecTa YCTaHOBKM UWHBepTOpa
HeobxoaMMO yuyuTbiBaTb TemnepaTypy OKpyxawowen cpefgbl. PekomeHgyetcd
MCNONb30BaTb COSTHLE3aLUUTHbLIA KO3bIPEK, CBOAALLMIA K MUHUMYMY NPSIMblE CONHEYHbIE
nyyun, Korga TemnepaTypa OKpyXatollero BO3[yxa BOKPYr YCTPOMCTBA MpeBbllaeT
100°F/40°C.

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

e [lomkHa O6bITb BeHTUNUpyemas cpepa, €ecnv WHBEPTOp YCTaHOBMEH B
repMeTU4HOM MOMELLIEHUN.

www.liosun.ru
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e YcTaHaBnMBanWTe BEPTUKANbHO C MaKCUMMarnbHbIM HakrnoHom +/- 15°. Ecnn
YCT@HOBIEHHbIN MHBEPTOP HaKMOHEH no4 YrioM, MpeBbIalWnM  yKa3aHHbIN
MaKkcuMMarbHbIN, paccenBaHne Tenna MoxeT ObiTb 3aTPyAHEHO, YTO MOXET NPUBECTU K
CHWXXEHUIO BbIXOAHOW MOLLHOCTU MO CPaBHEHUIO C OXXUAAEMOMN.

e [lpu yctaHoBke 6onee ogHOro MHBepTopa HEOHXOAMMO OCTaBUTb PACCTOSHUE
He meHee 500 MM Mexay KaxablM MHBEPTOPOM. U kaxkabl MHBEPTOP AOSKEH ObiTb Kak
MUHUMYM Ha 500 MM Bbiwe 1 HWXe. 1 HeobxoaumMo yCTaHOBUTL MHBEPTOP B MeCTe, rae
OeTn He MOryT ero goctaTthb.

CoBeT No 6e30nacHOCTU:

He pa3smewyanTte n He xpaHuTe kakme-nmbo npegmMmeTbl paaom
C NHBEPTOPOM.
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4.2 YcTtaHOBKa MHBepTOpa

NHBepTOop paspaboTaH B COOTBETCTBMM C MOHTaXHbIM TUMOM YCTaHOBKM,
noXanymcra, UCMNonb3ynTe HAaCTEHHbIN MOHTaX (KMPMMYHAA CTeHa pacLUMPUTENbHOMO
6onTa) npu ycTtaHoBKe.

4 ™

===

-l MOHTaMHbIA KPOHWTERH — ¥

AHKep
L IC \
__ L

BWHTEI U3 HepiaseloLen
cTanu

_ ]
LI
=-' WuBepTop

\ Y

Mpoueaypa yCTaHOBKU NokasaHa HuXe:

1. Hangnute COOTBETCTBYIOLLYIO CTEHY B COOTBETCTBUM C MONoXxeHnem 6onrta Ha
MOHTa)XXHOM KPOHLUTENHE, 3aTeM OTMETbTE OTBEPCTUE.
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2. Yb6eanTecb, YTO MOSIOXKEHNE MOHTAaXHbIX OTBEPCTUN Ha CTEHE COOTBETCTBYET
MOHTa)XHOW NfacTUHE, a MOHTa)XHasi CTOMKA pacrnofioXXeHa ropn3oHTasnbHo.

3. lNogBecbTe WMHBEPTOP K BEPXHEW 4YacTU MOHTaXHOW CTOMKWM, a 3aTeM C
nomouwibio BUHTa M4 3acukcupyinte paguMatop WHBepTopa Ha MoABECHOW NracTuHe,
4TO6bI MHBEPTOP HE ABUrancs.

( )

L i
5. AnekTpuyeckoe NogKrovYeHne

5.1 NoaknoyeHUe BXoAHbIX KNIeMM NOCTOSSHHOIO TOKa

1. BblkntounTe rnaBHbIn BbikntodaTens cetn (AC).
2. Bblkntounte aBToMaT Unu pasbeauHUTENb NOCTOSTHHOIO TOKa.
3. lMogcoeanHute BxogHon pasbem PV K nHBepTopy.

CoBeT no 6e3onacHocTU:

Moxanyncta, He noaknovanTe MNONOXKUTENbHBLIN UM OTpULaTesbHbIN
NoSItoC conHeYyHom B6aTapen K 3emre, 3TO MOXET MPUBECTU K CEPbE3HBLIM
NoBpeXaeHUsIM UHBEPTOpPaA.

CoBeT no 6e3onacHocTU:

Mepen nopknoyeHnem y6eauTecb, YTO MOMAPHOCTb  BbIXOLHOIO
HanpAa>xeHn4d (bOTOSﬂeKTle‘-leCKOM 63Tape|/| COOTBETCTBYET CUMBOJ1aM
«DC+» n «DC-».

CoBeT no 6e3onacHocTU:

Mepen nogkrnoyeHnem wHBepTOpa YybeauTecb, YTO  HanpshKeHue
XOJSIOCTOro xoda oTo3rnekTpuyeckon batapen HaxoguTcs B npegenax
550 B nHBepTOpAa.

s N
m— e =1il| —
= [ I = LI
C W -
DC+ connector (MC4) DC-connector (MC4)
- J
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CoBeT no 6e3onacHoOCTU:
Moxanywncra, ncnonb3ymnte noaxogsilee  ceyeHue

kabens
NOCTOSIHHOIO TOoKa Ans OTO3NEKTPUYECKON CUCTEMBI.
MonepeyHoe ceyeHune (Mm?)
Twun kabens
[lnanasoH PekomeHagyemoe
3HayeHue
YHunBepcarnbHbii 4.0~6.0 0

NPOMbILUSIEHHbIN Kabenb " , ,

PV(mogens: PV1-F) (12~10AWG) (12 AWG)

LLlarn no cbopke pa3zbemMoB NOCTOAHHOTO TOKa NepeYncrieHbl HUXe:

a) 3aunctute kabenb NPUMEPHO Ha 7 MM OT Kpasi, CHUMUTE KOJSIMaYKOBYIO ranky
pasbema.

4 ™\
g = —J
_— ) —
—
7mm
= —
—— = —
= T ) = ==
-
7mm
. /

b) O6oxmuTe

MeTannuyeckne KremMmbl C MOMOLLBbIO OOXMMHbIX Krellen, Kak
NOKa3aHO HMxe
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[ =)
(D! | = ]
OBXUMHblE Kneww
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c) BctaBbTe KOHTaAKTHbIA WTUMPT B BEPXHIOK YacTb pasbemMa W 3akpyTute
HaKWAHYO ravky K BepXHen 4acTu pa3bema.

(

~
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d) HakoHel, BCTaBbT€ pas3beM [MOCTOSHHOMO TOKA B MOSIOXUTENbHBIA U
oTpuvuaTenbHbIN BXOL MHBEPTOPA, Kak MOKa3aHO Ha PUCYHKE HUXe.

r N
] f
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BHumaHwue:

ConHeyHble  nyus, nonagawowune Ha  naHenb, COEAUHEHHbIE
nocnegoBaTesnibHO, CO34al0T BbICOKOE HanpsiKeHne, KOTOpoe MOXeT
npeacTaBnATb ONACHOCTb AN XU3HW. [1o3aToMy nepea NogKMYEHUEM
BXOQHOW IMHUM MOCTOSAHHOIO TOKa COSfIHEYHasa naHenb AofmkHa ObiTb
HaKpbITa Henpo3payHbiM MaTepuanom, a nepekniyaTenb NOCTOSAHHOro
ToKa [OormkeH ObiTb B nonoxeHun «BblKl», B npotnBHOM cny4vae
BbICOKOE HanpshkeHue WHBepTopa MOXEeT MPUMBECTM K OnacHbIM Ans
XW3HW YCITOBUSAM.

BHumaHue:
He coeanHante mexay cobon pazbembl pa3HbiX MPOM3BOANTENEN.

5.2 MNMopkno4vyeHne BXOAHbIX KNeMM nepemMeHHOro Toka

He BkntovaiTe cpasy pasbeauHuTENb MOCTOSHHOIO TOKa MOCHe MOAKMHYEHUS
KNeMM MOCTOsIHHOro Toka. [lodknouuTe KneMMbl MepeMEHHOro TOoKa K CTOpPOHe
NepeMeHHOro Toka MHBEPTOpa, CTOPOHa NEPEMEHHOro Toka OocHalleHa oaHOga3HbIMU
KneMMamMu NepeMeHHOro Toka, KOTopble MOXHO yaobHO noakmouuTb. [Ons nerkow
YCTAHOBKM PEKOMEHAYITCA T[MOKMe npoBoda. TexHUYeckne  XapakTepUCTUKK
npuBeaeHbl B Tabnuue Huxe.

BHumaHue:
He coeanHante mexay cobon pazbembl pa3HbiX NPOM3BOANTENEN.

BHeluHun .
ABTOMaTU4Yeckun | MakcumanbHas
ETETE R Anamerp AT BbIKMtOYaTENb AnvHa kabens
kabensd
SUN-3.6K-G | 6 mm? 15-18MM 10 32A/400B -
SUN-4K-G | 6 mm? 15-18MM 10 32A/400B K:6;”11””
SUN-5K-G | 6 mm2 15-18MMm 10 32A/400B
SUNBK-G | 6mmZ | 15-18mm 10 aoaaoop | (LPN*PE)20m
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BbixogHomn

pa3bemM MEepPeMeHHOro ToKa pasdeneH Ha  TpuU  YacTu:

COOTBETCTBYHOLUIA pa3beM, BTYNKY W YNMAOTHUTENbHYHO BTYSIKY, Kak MOKa3aHO Ha
PUCYHKe, ANsi NOAKMIOYEHMS BbINOMHUTL CreaytoLme:

LWar 1: nocnegoBatenbHO CHUMUTE YNINOTHUTENNbHOE KOJ1bLO N BTYIIKY kabens c
pa3bemMa nepemMeHHOro Toka.

War 2: otgenute BTYNKy OT COOTBETCTBYHOLIEro rHesfga, Kak rnokasaHo Ha
PUCYHKE, KOpNyCc coeAuHUTENs umMeeT ABa (PUKCUMPYIOLUMX OTBEPCTUS, N HaXMUTE Ha
UKCHPYIOLWMIA KnanaH B OTBEPCTUM BHYTPb, YTOObI OTAENUTb COOTBETCTBYHOLLEE

rHe3go OT BTYJIKN.

Vs

N

J

War 3: Wcnonb3aynte ctpunnep, 4TOObl CHATb 3alUUTHYO OOOMOYKY WU
N30SSALUMOHHBIA CNON Kabensa nepeMeHHOro ToKa 0 HY>XHOM OfMHbI, KakK nokasaHo Ha

PUCYHKe.

-

40mm

8~15mm

BHumaHune:

ByabTe BHMMaTenbHbI, YTObbI He nepenyTaTth L, N u PE
Kabenv nepemMeHHoro Toka.

LWar 4: BctaBbTe kabenb (L, N, PE) B ynnioTHUTENbHYIO BTYIKY.

War 5: Ncnonb3ynTe LWeCTUrpaHHyo OoTBEpTKy, MO ovepeaun ocrabbte 60MThI
PO3eTKM, BCTaBbTE KaXAyto Xuny kabens B COOTBETCTBYIOLLNA pa3beM U yCTaHOBUTE
Kaxabll BWHT. MapKnpoBKa COEAUHUTENBbHOrO OTBEPCTUSA KIeMMbl MNOLKITHYEHMS
NepeMeHHOro Toka nokasaHa Huxe:
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Lar 6: yctaHOBWUTE BTYIKY U YNOTHUTENBHOE KOJbLO Ha MECTO.

LLlar 7: noaknioynTe KNeMmbl K MIHBEPTOPY, Kak NokasaHO Ha PUCYHKE:

5.3 MNoaknoyeHune 3asemMmreHus

Xopollee 3azeMfieHne XOpOLLO 3alumiiaeT OT NepeHanpskeHus WU ynydwaet
XapaKTEPUCTUKN ANEKTPOMarHUTHbIX nomex. [oaTomy nepepn nogknoyeHnem kabenen
NnepeMeHHOro n NOCTOSIHHOro Toka U Kabenen cBaA3nm HeobxoaMMo CHavana 3a3eMnuTb
kabenb. [ns ogMHOYHOM CUCTEMBbI MPOCTO 3aszemnute kabenb PE. [Ona cuctem c
HeCcKonbkuMn mawmHamun Bce kabenu PE mnHBepTOopa AOMKHbI ObiTb MOAKMKOYEHbI K
O4HOMY W TOMY e 3asemMnsiowemMy MegHOMY KOHTypy, 4Tobbl obGecneuntb
9KBUNOTEHUMANbHOE coeauHeHne. YCTaHOBKa 3asemndilowero nposoga 060M04km
nokasaHa Ha PUCYHKe:

- )

BHumaHue:

MHBEpTOp nmeeT BCTPOEHHYIO CXeMy OOHapyXeHnsa Toka yTeykn. Ecnu
NOAOKITIOYEHO BHELUHEee YCTPOMCTBO 3aLUnTbl OT TOKa yTEYKM, ero paboumnn
TOK gomkeH 6biTb 6onblue 300 MA nnu Bbllle, NHAYE NHBEPTOP MOXET
paboTaTb HENpPaBuIbHO.
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5.4 3awuTa OoT neperpysku nNo ToKy

Ona  3awuTbl MHBEpTOpa pPEeKoMeHAyeTCs YCTaHOBWUTb aBTOMAaTUYECKUN
BbIKIHO4aTENb ANA NPeAoTBPaLLEHNSA NEPErpy3Kkn no TOKY.
HomunHanbHoe H o YcTponcteo
OMUVHarnbHbIN »
Mogenb BbIXOOHOE BLIXOAHOI TOK (A) TOKOBOW 3aLM1ThbI
HanpsxeHue (B) (A)
SUN-3.6K-G 230 15.7 32
SUN-4K-G 230 17.4 32
SUN-5K-G 230 21.7 32
SUN-6K-G 230 26.1 40

5.5 MNMoakno4yeHMe MOHUTOPUHIa UHBepTOpa

NHBepTOop wnmeeT yHKUMO 6ecnpoBOAHOrO AUCTAHUMOHHOIO MOHUTOPUHrA.
NuBepTop ¢ pyHKumnen Wi-Fi ocHaweH pasbemom Wi-Fi ona nogknoveHns nHeseprtopa
k cetn. Pabota Wi-Fi Plug, yctaHoBka, goctyn B VIHTEPHET, 3arpy3ka NpUIioXeHun m

Apyrue npouecchl NOAPOOHO onncaHbl B UHCTPYKLNN.

Smart Phone

Web Server
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5.6 YcTaHOBKa perncrtpartopa aaHHbIx (datalogger)

Korga uvHBEpTOp yXe YyCTaHOBMEH, MeCTO perncrpatopa [AaHHbIX 3aKpbiTO
3arnyLwKon, KakK rnokasaHo Ha pucyHke Hwke. [Npu ycTtaHOBKe perncrpaTtopa faHHbIX
CHUMWUTE 3arnywky, 3aMeHUTe ee YMMAOTHUTENbHOW MMNacTUHOW C KBadpaTHbIM
OTBEpPCTMEM W 3aTAHUTE BUHTbl. BcTaBbTe perucTpaTop AaHHbIX B UHTepgenc wu
3akpenute ero BWHTOM. KoHdwurypauuio peructpatopa [AaHHbIX Heobxoanmo
BbIMOMHATL MOCMe 3aBepLleHUs PasfiUyHbIX  SNEeKTPUYECKUX MNOAKMHYEHUA U
BKITIOYEHNA NUTaHUs nHBepTopa. Korda WHBEPTOP MOAKMYEH K UCTOYHUKY MUTaHUSA
MOCTOAHHOIrO TOKa, MpoBepuTb paboTy perucTpatopa MOXHO MyTeM WHOUKALUK
cBeToAModa Ha Kopnyce.
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6. 3anyck 1 3aBepLueHne padoThbl

Mepen 3anyckom wWHBepTopa Yyb6eauTecb, 4YTO WHBEPTOP COOTBETCTBYET
CrneayLmM YCnoBusiM, B NMPOTMBHOM Cry4ae 3TO MOXET NPUBECTU K BO3ropaHuio Unm
NOBpPEeXaeHno nHBepTopa. B aToM cnyyae Mbl HE HECEM HMKAKOW OTBETCTBEHHOCTMW.
Ansa onTMMmM3aummn KoHduUrypauum cucteMbl pekomeHayeTcsi, YToObl ABa Bxoda Obinu
NOAKMOYEHbI K OOHOMY M TOMY XKe KONMYEeCTBY (POTOINEKTPUYECKMX MOOYEN.

a) MakcMmanbHoe OTKpbITOe HanpsiKeHue Kaxaoro Habopa ¢hoTo3NeKTpUYecKkmx
MoZynewn He A0MKHO npeBbiwaTtbh 550 B HM Npu Kaknx ycrnosusix.

b) ns kaxgoro BXoda MHBepTOpa Nyulle MCMonb3oBaTb OAWH M TOT e Tun
hOTO3MEKTPUYECKOro Moaynst NocneaoBaTenbHO.

c) CymmapHas BbixogHasi MOLWHOCTb D He AormKHA NpeBbIaTb MakCUMarbHYHO
BXOOHYK MOLLHOCTb MHBEPTOPA, KaAbl (POTOSNEKTPUYECKUI MOAOYSMb HEe AOSKEeH
npeBbiwaTbh HOMUHANbHYI MOLLHOCTb KaXK40ro kaHana.

6.1 3anyck niuBepTopa

Mpu 3anycke ogHoasHOro MHBEpPTOpPa HEOOXOAMMO BbIMOMHUTL CreaykLume
waru:

1. CHavana BknouuTe pa3dbegnHnTENb NepemMeHHOro Toka.

2. BkniounTte pasbeanHuUTesib NOCTOSHHOIO TOKa DOTOJNEKTPUYECKOro MOAYNSA, U,
ecnn naHenb obecneyrMBaeT OOCTAaTOMHOE Ha4daribHOE HanpsXKeHMe W MOLLHOCTb,
WHBEPTOP 3anyCTUTCS.
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3. Korga HanpspkeHue nepemMeHHOro Toka W HanpshkeHue MOCTOSIHHOrO ToKa B
HOpMe, 3arnyck roToB K Havany. IHBepTop cHavana npoBepuUT BHyTPEHHME napaMeTpbl
M napameTpbl CETW, a XWUAKUMN KPUCTamnmn MOKaXeT, YTO WHBEPTOp BbIMOMHSAET
CaMOrpOBEPKY.

4. Ecnn napameTpbl HaxogsTca B AOMNYCTMMOM [uana3oHe, WHBepTop Oyaer
reHepupoBaTb aHepruto. Muankatop NORMAL ropwur.

6.2 OTKNnO4YeHne NHBepTOopa
Mpy OTKNHOYEHUN MHBEPTOPA HEOOXOAMMO BbINOSTHUTL CneayoLune waru:
1. OTKNOYNTE pasbeanHUTENb NEPEMEHHOIO TOKa.

2. Nopoxgute 30 cekyHA, BbIKMOYMTE pasbeAnHUTESb MOCTOSIHHOIO ToKa (ecnu
€CTb) UM NpPOCTO OTCOoeAMHUTE BXOLAHOW pas3beM [MOCTOAHHOro Toka. VIHBepTop
oTknount XKK-gucnnen n Bce HANKaATOPbI B TEYEHUE OBYX MUHYT.

7. DyHKUMSA HYNeBOro aKkcnopTta (ONUMOHasrbHO)

7.1 OTpavya B ceTb (onuuA)

Pan nHBepTOpoB noggepxuBaeT (PYHKUMIO HyNeBOro 3Kcnopta 4vepes cyYeTyuK
aHeprun/orpanmnuutens (CT). Ha ocHoBe HenpepbiBHOW Nepefayn OaHHbIX, Kak TONbKO
OrPaHMYNTENb UMM CHETYMK IHEpPrum OOHAapPYXXUT 3IKCMOPT MOLIHOCTU B CETb, OH
OTNpaBuUT MHOPMaUMIO Ha MHBEPTOP, a 3aTEM WHBEPTOP CHU3UT CBOK aKTUBHYH
MOLLHOCTb B COOTBETCTBUMN C NOTPEBHOCTLIO Harpy3kn 1 obbLETCA HYNEeBOro aKcnopTa.
OTa yHKUMA orpaHnunTens He saBndeTca obsizaTenbHon. Ecnu Bbl nokynaete
NHBEPTOP C pyHKUMen Hynesoro akcnopTta (CT), B KOMNMEKT NOCTaBkn ByaeT BKITYEH
AaTyMK TOKa, KOTOPbIN HeoBXoauM ANa PyHKLUN HyNeBOro aKcnopTa.

Ecnu Bbl nokynaete nHBepTOp C (OYHKUMEN HYNEBOrO 3KCMOpTa Yepe3 CYETUUK
9Hepruu, B KOMMIIEKT NOCTaBkM OydeT BKMOYEH CHETYUK SHeprum, Heobxoammbli Ons
yHKLMM HYNEBOro aKcnopTa.

7.1.1 ®yHKUMA HYNEeBOro 3KCnopTa Yepes3 CHEeTYMK IHEepPrum

Korga Bbl 4MTaete 9TO, Mbl CYMTAEM, YTO Bbl BbIMNOMHWAW MOAKIOYEHNE B
COOTBETCTBUM C TpeboBaHUAMWM rnaBbl 5, ecrnv Bbl B 3TO BpPeEMS WUCMOMb30Banu
WHBEPTOP W XOTUTE WCMNONb30BaTb (YHKUUIO HYNEBOro 3KCMopTa, OTKMAYUTe
nepeMeHHbI U NOCTOAHHBIA TOK. BbIKMIOYUTE UHBEPTOP M NOAOXAUTE S5 MUHYT, MOKa
WHBEPTOP MONHOCTbIO He pa3psauTcsa. Noxanyncra, crneaymnte pUCYHKY HuXe, 4ToObl
NOOKITIOYUTL CHETUYUK SNEKTPOIHEPTUN.

Ha cxeme noaKni4YeHUs CUCTEMbI KpacHas NUHUS OTHocuTcA K nuHum L (L),
CUHASA NUHUA OTHOCUTCA K HeuTpanbHou nuHumn (N), 3eneHas NUHUA OTHOCUTCHA K
nposoay 3asemnenus (PE). MNMoakntodeHne kabena RS485 cuyeTumka anekTposHeprm K
nopty RS485 nHBepTopa. PekomeHayeTca yCTaHOBUTL aBTOMaTUYECKUIA BbIKIOYaTesb
NEepeMEHHOro TOKa MeXdy WHBEPTOPOM W KOMMYHarlbHOM CeTbi0, XapaKTepUCTUKM
BblKMOYaTeENA  MNEepeMeHHOro  Toka  onpefendlTcs  MOLLHOCTBIO  Harpysku.
ABTOMATUYECKN BbIKNOYaTENb MEPEMEHHOINO TOKa, KOTOPbIA Mbl PEeKOMeHOyeM
noaKsoyaTh K Bblxogy UHBepTopa. Ecnn BHyTpU npnobpeTeHHOro BaMun HBepTopa HeT
BCTPOEHHOIO MepekrntoyaTens noCTOSHHOIO TOKa, Mbl PEKOMEHAYeM BaM MOAKMYUTb
aBTOMaTUYEeCKMN  BbIKMOYaTENb  MOCTOSHHOMO  ToKa.  HanpshkeHne w1 TOK
aBTOMATUYECKOro BbIKIOYATENSA 3aBUCAT OT MaccuBa POTOSNEKTPUYECKNX MOLYNEN, K
KOTOpOMY Bbl OOpaLyaeTecs.
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CxeMa moaKJIIOYeHHsI cucTeMbl cueTuynka Eastron
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CxeMma noakiaouenus cucreMbl 1Jada cueTunka CHNT

~
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el g e L HacTpoiika napameTpos
Korpa cyetynk CHNT nogkntoveH
R =T R ycnewHo, oH nokaxeTt SN: 1
BHumaHue:

Ybeautecb, YTO BXOAHble kabenwu ceTu coeamHsAT noptol 1 n 3
CYEeTUMKa IMEKTPOIHEPIN, a BbIXoAHble Kabenu nepeMeHHoro Toka
MHBEPTOPA MOAKMNIYATCA K nopTaMm 2 1 4 cyeTymMka SHEPrnmn npu

NOAOKITKO4YEeHUN.
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7.1.2 Acnonb3oBaHue (pyHKLUUN HYNeBOro aKkcnopTta

lMocne 3aBeplleHNsa MOAKITHOYEHNA HeobXoAUMO BbIMOMHUTL CrieayloLlne waru
AO5151 UICNOJSIb30BaHUSA 3TON (PYHKLMMK:

1. Bknrounte aBToMatMyeCKnin BblKNoYaTenb NnepeMeHHoro Toka.

2. Bkniounte pasbegmHuTenb NOCTOSHHOrO TOKa, nogoxaute, noka XXK-gucnnen
NHBEPTOPA BKIIOYUTCS.

3. Haxxmute kHonky «BBog» Ha JKK-naHenu B rnaBHOM UWHTepdence MeHo
napameTpoB, Bblbepute [parameter setting], 4ToObl BOMTM B NOOMEHIO HACTPOWKK, a
3aTem BblbepuTe [running parameter], kKak NokasaHO Ha PUCYHKe CreBa BHU3Y, B 3TO
BpeMs BBeguTe napofib No ymonyaHuo 1234, ncnonb3ysa KHOMKU [BBEPX, BHU3, BBOA],
BOMANTE B WHTepP(enc HacTporkm paboymx napameTpoB, Kak MOKA3aHO Ha PUCYHKe
cripaBa BHU3Y.

HacTtpoiiku napameTposB Briiroyenue cueT4nka

4. Ncnonb3ynTe KHOMKY [BBEpX, BHWU3], NepemMecTuTe Kypcop HACTPOWKN Ha
CYETYMK SHEPrun N HaXXMUTE KHOMKY [BBOA]. B 3TO BpemMs Bbl MOXETe BKIHOUUTb UK
BbIKITHOUYNTD CYETUYMK 3HEpruu, BblOpaB KHOMKY [BBEPX, BHU3], NOXanymcra, HaxmuTe
KHOMKY [BBOA] A4NS noATBEPXAEHWUS, KOrga HacTporKka 3aBepLueHa.

5. MNMepemecTtute Kypcop Ha [OK], HaxxmuTe [enter], 4TOObI COXpaHUTb HACTPONKN M
BbINTU CO CTpaHuubl paboynMx napameTpoB, B TMPOTUBHOM Criyd4ae HaCTPOWKM
HEeOENCTBUTENbHbI.

6. Ecnn HacTponka BbINOMHEHa YCMELWHOo, Bbl MOXeTe BEPHYTbCH K MHTepdency
MeHo 1 nepentn Ha XXK-gucnnee [home page], HaxkaB KHOMKY [BBepX, BHU3]. Ecnv oH
oTobpaxaeT [MowHOCTb cyeTynka XXW], HacTporka QyHKUMM OT4aym B CyTb
3aBepLlueHa. Kak nokasaHo Ha pUCYHKe HuXe:

DYHKLUA HYNEeBOro 3KCnopTa Npu BKIHOYEHUU CHETUYMKA IHeprum

7. Cyetynk mowHoctn XXW nokasbiBaeT MOMOXUTENbHOE 3HAYeHWe, u4TO
O3Ha4aeT, YTO CeTb NUTaeT Harpysky, a MOLLHOCTb B CETb He noJaeTcs. ecnu
MOLLHOCTb CYETYMKa MOKa3blBaeT OTpULATENbHOE 3HAYeHue, 3TO O3Ha4vaeT, 4To
doTO3NEKTPUYECKAs SHEPrns npoaaeTcss B ceTb uMnm npobnema C nNoaknyYeHnem
NPOBOAKN CYETUYMKA SHEPIUN.

8. lMocne npaBUNbHOrO MNOAKIOYEHNS LOXAUTECH 3anycka WHBepTopa. Ecnwn
MOLLHOCTb mMaccuBa COINMHEYHbIX GaTtapen COOTBETCTBYET TeKyLLemy
aHepronoTpebneHuntio, uHBepTOp OyaeT noadepXuBatb OMNpPeAEeNeHHbIi BbIXOLHON
curHarn, 4Tobbl NPOTMBOAENCTBOBATL MOLLHOCTH ceTy 6e3 obpaTHOro NoTokKa.
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7.2 [1aTyMK TOKa

MHBepTOp uMeeT BCTPOEHHYH YHKUMIO OrpaHnyeHns akcnopta. PyHkumns
COCTOUT B TOM, 4YTODObl ObICTPO perynupoBaTbh BbiXO4 MHBEPTOpa B COOTBETCTBMM C
MOLLIHOCTbIO MOMb30BaTENS U COMHEYHbIMM NaHensmu, npeaoTepallas nogadvy Bbixoaa
WHBEpPTOpa B 3Heprocuctemy. 3Ta ((yHKUMSA  OrpaHnyuMTenss He SABNAeTCH
ob6s3aTenbHON. Ecnn Bbl NOKynaeTe MHBEPTOP C OrpaHMYnUTENEM, B KOMMNSIEKT NOCTaBKN
OyaeT BKIOYEH AaTuMK TOKa, HeobxoaumbIn Anst paboTbl orpaHnyYnTEens.

7.2.1 PyHKUMA HYNEBOro aKcnopTa Yepes AaT4YMK TOKa

Korga Bbl 4MTaete 9TO, Mbl CYMTAEM, YTO Bbl BbIMNOMHWAW MOAKIMOYEHNE B
COOTBETCTBUM C TpeboBaHVsIMU rnaBbl 5, ecnv Bbl yXKe NCMoMb30Banu CBOW MHBEPTOP B
3TO BPEMS N XOTUTE UCMOSIb30BaTb (PYHKLUMIO OrpaHUYmUTEnNs, noxanymcra, BblKNioumTe
nepekroyaTens MNepeMeHHOro M MOCTOSAHHOro TOKa Ha WHBEPTOP W nogoxaurte 5
MUWHYT, NoKa MHBEPTOP MOSHOCTbLI0 He pa3psaauTcd. 3atem NoaKNioYMTe AaTyuK TOKa K
NHTEpdency orpaHnunTena uHBepTopa. Ybeamtecb, YTO OHN HAOEXHO COeOUHEHbI, a
AaTyuK Toka JofmkeH 6bITb Ha TokoBedyLleM npoBoAe BXxoaswen NUHun. Ytobbl Bam
6bINo npolle Mcnonb3oBaTb BCTPOEHHYHO (DYHKUMIO OrpaHUynTEens UHBepTopa, Mbl
crneuuanbHO fanu cxemy MNOAKMIOYEHMS, KakK MokasaHO Ha PUCYHKe, KpacHble JMHUM,
MNOAKIIOYEHHbIE K KOMMYHarnbHOM ceTn, obo3HavatT nposog (L), cuHAS nuHUS
nokasbiBaeT Hynesyw nuHUO (N), >XenTo-3eneHas nuHUSA MOKa3biBaeT MNpoBOA
3asemnenus (PE). Mbl pekomeHgyem yCTaHOBUTbL aBTOMAaTUMYECKUW BbIKNOYaATENb
NEepeMEHHOr0 ToKa Mexady pO3eTKOW WHBEpTOpa W KOMMYHanbHOW  CETbiO,
XapaKTEPUCTUKN BbIKINIOYATENSA NepeMeHHOro Toka onpefensaiTca B 3aBUCMMOCTU OT
Harpysku.

ABTOMaTMYECKUIN BbIKIOYaTESb NEPEMEHHONO TOKa, KOTOPbIA Mbl PEKOMEHAYEM
NOAKMNYaTh K BbIXOOY WHBEPTOPA, MOXHO MOCMOTPEeTb B Tabnuue Bbile MyHKTa 5.
Ecnn BHyTpM npuobpeTeHHOro WHBEpPTOpa HET BCTPOEHHOro nepeknyaTens
NMOCTOAHHOIO TOKa, pPeKoMeHOyeTCA MOAKIYNUTL aBTOMATUYECKUM BbIKMOYaTeNb
MOCTOAHHOIrO TOKa. HanpsbkeHne M TOK nepekniovatens 3aBUCAT OT Maccusa
POTOINEKTPUYECKUX MOOYIIEN.

4 )

Crpenka Jat4yuka ToKa ykasbiBaeT B CTOPOHY
3MEKTPOCETH
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7.3 Ucnonb3oBaHue hpyHKUUUN nUmMUTepa (orpaHn4nTens)

Mocne 3aBepLUEHMsT MOAKITHYEHUS HEOOXOAMMO BbINONHUTL CrieayloLlue Lwaru
ANsi UCNOb30BaHMS 3TON PYHKLNN:

1. Bkntounte aBTOMaTMYE€CKUM BbiKOYaTENb NEPEMEHHOIO TOKa.

2. Bkniounte pasbegmHuTenb NOCTOSHHOrO TOKa, nogoxaute, noka XXK-gucnnen
NHBEPTOPA BKITHOUNTCS.

3. Haxxmute kHonky «BBog» Ha KK-nmaHenu B rnaBHOM WHTepdence B onumm
MeHIo, Bblbepute [(parameter setting) HacTporka napameTpoB], 4TOObl BOWTU B
NOOMEHI0 HACTPOWKK, a 3aTteM BblbepuTe [(running parameters) paboyne napameTpsl],
Kak MoKa3aHO Ha PUCYHKE CrieBa BHWU3Y, B 3TO BPEMS BBEAUTE MApPOSb MO YMOSTYaHUIO
1234, wcnonb3ys KHOMKM [BBEPX BHM3, BBOA], BOMAUTE B WHTEPdENC HaCTPOWKK
pabounx napameTpoB, Kak NoKa3aHO Ha PUCYHKE CripaBa BHU3Y.

Sustem Param {4 « Fun_GFDOI OFF
Run Paramn Lamiber OFF 44
Hacrtpoiiku napamerpos BkJirouenue sumurTepa

4. icnonb3ynTe KHOMKY [BBEpX, BHU3], NepemMecTuTe Kypcop HaACTPOWMKW Ond
orpaHuyeHust YHKUUN U HaXXMUTE KHOMKY [BBOA]. B 9TO Bpems Bbl MOXeTe BKIHOUYUTb
MNU  BBIKMOYUTL  (PYHKUMIO  OFPaHWYEHUs, UCMONb3ys KHOMKM [BBEpPX, BHU3],
noXxanyncra, HaXmuTe KHOMKy [BBoA], 4TOObl noaTBEpAWUTb, KOrga HacTpouka
3aBepLueHa.

5. NMepemecTtute Kypcop Ha [(confirm) noatBepanTb], Haxkmute ENTER, 4TOGbI
COXPaHUTb HaCTPOMKM U BbINTU CO CTpaHuubl paboumx napameTpoB, B MPOTMBHOM
cny4yae HaCTPOWKU HedenCTBUTESbHbI.

6. Ecnn HacTponka BbINOSIHEHA YCMELLUHO, Bbl MOXETEe BEPHYTbCA K UHTepdency
MEHIO N Ha rnasHyt cTpaHuuy Ha XXK-gucnnee. Ecnv oH oTtobpaxaetcsa kak [(utility
power) MOLLHOCTb 3mneKkTpoceTn], HacTpomka YyHKUUKM orpaHuumnTens Oyger
3aBeplleHa. Kak nokasaHO Ha pUCYHKe HuXe:
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= Fun_ GRFOLT OFF Uitility Power:
Limiter O <« i

*ITOT MyHKT HeJOCTYNeH 1JIsl HEKOTOPBIX
Bepenii FW DyHKIHUSA JUMHUTEPA BKIOYEHA

7. [(utility power) MOLIHOCTL 9nekTpoceTn] nokasbiBaeT MOSMOXUTENBHOE
3HayeHwe, noTpebnseT Harpyska, 0e3 peakTUBHOM MOLWHOCTU. EcCnv [MOLLHOCTb
aneKkTpoceTn] nokasblBaeT oOTpuuaTtenbHOe 3HayeHue, 3TO O3Ha4vaeT, YTo B CeTb
noctynaet wu3bbITOYHAa (POTOIMNEKTpUYEecKad 3HEPrust WNn HanpasfieHWe CTPeriku
TpaHchopmaTopa Toka HeBepHoe. [loxanyncta, npoBepbTe  MPaBUIIbHOCTb
nogkroyeHus B rnase 7.9.

8. lNocne npaBuribHOrO MNOLKMNIOYEHUS AO0XAUTECb 3anycka uHBepTopa. Ecnu
MOLLHOCTb dOTOINEKTPUYECKOTO mMaccuea CcoOTBETCTBYET TekyLemy
9HepronoTpebneHunto, MHBepTop OyaeT noadepXuBaTb ONPEAESIEHHYH MOLLHOCTb,
4TOObLI NPOTMBOAENCTBOBATL MOLLHOCTU ceTu 6e3 obpaTHOro noToka.

7.4 NMpumeyaHunsa npu ncnosib3oBaHMN PyHKLUN HYFIeBOro
3KcnopTa

[na Bawewn 6e3onacHOCTM M paboTbl PYHKLMM OrpaHMYUTENS MHBEPTOPA Mbl
BblABUraeM crieayoLume npeanoxeHms n mepbl NPeaoCTOPOXKHOCTH:

BHumaHue:

B pexume HyneBoro akcrnopta Mbl HACTOATENbHO pekoMeHAyeM, YTobbI
ABa MaccuBa (POTOINEKTPMYECKMX Mogynen 6binn copmmpoBaHbl U3
OLMHAaKOBOro KormyectBa (POTOSMNEKTPUYECKUX NaHenen oOMHaKOBOro
pasmepa, 4TO cOenaet WuHBepTop OGonee  4yBCTBUTENbHbIM K
OrpaHNYEeHMI0 MOLLIHOCTW.

Korga nuTaHme OT ceTu oOTpuuaTenbHOe, a WHBEPTOP He uMeeT
BbIXOOHOW MOLLHOCTK, 3TO O3HayaeT, YTO AaTyvMka TOKa MOAKMYEH
HEBEPHO, BbLIKMNIOYUTE WHBEPTOP WM W3MEHUTE HanpaeBneHwe partyunka
TOKa.

(MpM MCNONBb30BaHUN OrpaHUYUTENS CTperika AaTyuka ToKa ykasbiBaeT
Ha ceTb)

7.5 Kak npocMoTpeTb MOLWHOCTb Harpy3ku Baluewu
cdoTOoIaNEKTPUYECKON INEKTPOCTaHLUMKU Ha nnaTcgopme
MOHUTOPUHra?

Ecnu Bbl XOTUTE NPOCMOTPETb MOLLHOCTb Harpy3ku CUCTEMbI N CKOJTbKO SHEPTUK
(kBT4) oHa okcropTupyeT B CceTb (BbIXOOHas MOLUHOCTb MHBepTopa CcHavana
ncnonb3yeTcsa AN NUTaHUSA Harpy3ku, a 3aTem M3bbITOYHas SHeprus NogaeTcs B CETh).
Takke HeobxooMmMo noakNoYUTL  cyeTymk. [locne  ycnewHoro 3aBeplUEeHUs
NOAOKITIOYEHNST WHBEPTOP OTOOpasnT MoOLWHOCTL Harpy3km Ha XK-gucnnee. Ho,
noxanymcra, He ycrtaHasBnueante «Meter ON». Kpome TOro, Bbl CMOXeTe
npocmMaTpuBaTb MOLLHOCTb Harpyskm Ha nnatopme MOHUTOpUHra. MeTo HacTpomKu
YCTaHOBKW OMNNCaH HWXe.
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Bo-nepBbix, nepenante Ha nnatgopmy Solarman:

https://pro.solarmanpv.com aTa ccbifika npegHa3HayeHa Ans y4eTHOM 3anucu
ancTtpubbtoTopa Solarman,;

unu https://home.solarmanpv.com 3Ta ccbifika npegHasHavyeHa Afs yY4eTHOU
3anucm KOHeYHoro nonb3oBartens Solarman;)

[omawHasn CTpaHunua 3aBoaa N HaXXMuUTe «MN3MeHUTb»
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A 3atem Bbibepute TUnN Bawen cucteMbl Kak  «(Self-consumption)
CamocToaTenbHoe noTpebneHne.

i+ Pl =
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Bo-BTOpbIX, nepenaute Ha CTpaHuLy 3aBofda, €CnM OHa MokasbliBaeT
hOTO3MEKTPUYECKYIO MOLLHOCTb, MOLLHOCTb Harpy3ku U MOLLLHOCTb CETU, 3TO O3HaYaeT,
YTO KOHpMrypaums npaBurbHasl.
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https://pro.solarmanpv.com/
https://home.solarmanpv.com/

Flow Graph
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8. OcHOBHOe yrnpaBrieHue

Bo Bpemsa HopmanbHon pabotbl Ha XKK-gucnnee otobGpaxaeTcs Tekyliee
COCTOSIHME  WHBEPTOpPA, BKOYas  TEKYLYl MOLLUHOCTb, o0O0uyl BblpaboTky,
rmctorpammy paboTbl MOLWLHOCTW, WAEHTUdMKaToOp uHBEpTopa WM T. A. Haxmwute
knaesuwy «BBepx» n «BHU3», 4TOOLI yBMAETL TEKyLLEEe HaNpshKeHMe NOCTOSIHHOMO ToKa,
3Ha4eHue NOCTOSTHHOrO TOKa, HaMNpshXeHue, NepeMeHHbIN TOK, TemnepaTypa paguatopa
WHBEpPTOpa, HOMEP BEPCUM MPOrpaMMHOro ob6ecneyeHns n COCTOsIHME MOAKMYEeHUN
Wi-Fi nnsepTopa.

Main menu (rmaBHOE MEHI0) -\

Total DC power (Obiwan
MOLLHOCT (DC))

PV1 and Power (PV1 1
MOLLHOCTE)

Gnd and Freq (Cetb M
yacroTa)

E-Day and E-Total (3HepruA Device information
B [IeHb W obwanA / (MHchopmauma npubopa)
Time (Bpems) — Fault Record (3anncs

w ’_ HencnpaBHOCTI)
System Param
( MapameTpbl cUCTEMBI
*Meter (MamepeHnue) — o - r Lol :
el ON/OFF (BKJVOTKI)
Run Program
(MapmeTpel 3anycka)
Setup (Hactpoiiku)
Protect Param
*ExpEp (3Heprus (MapameTpbl 3aWKThI)
npodaHHan B CeTb
\ PV VA

\ Comm. Param

[MNapameTpbl cBA3M
*Load (Harpy3ka) —

*LoadEp (noTpebnexue /
HArpy3skn

*ImpEp (nonyueHHan u3

CETH 3HEPIHA)

*MpumMmeyaHue: 3T napameTpbl OyayT AOCTYMHbI MOCME YCMELIHOro MOAKIOYEHNS
cyeTumnka. B npoTnBHOM crnyyae oH He ByaeT oTobpaxaTbCs.
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8.1 HayanbHbIN nHTepchenc

B HayanbHOM WHTepdence Bbl MOXETE MPOBEPUTb (POTOIMEKTPUYECKYHO
MOLLHOCTb, (POTO3NEKTPUYECKOE HaMpPsKEHWE, HamnpsikeHue CceTu, UOEHTUdUKaTop
MHBEpTOpa, MoAenb 1 ApYryo MHOpMaLMIO.

HavanbHbI nHTEpdEnc

Wcnonbsysa knasuwm BBEPX nnu BHU3, Bbl MOXeTe NpoBepUTb HanpsikeHue
NMOCTOSIHHOrO TOKa WMHBEPTOpPA, MOCTOSHHBIA TOK, HanpshkeHue NepemMeHHOro Toka, U
TemnepaTypy UHBepTopa.

MHdopmaumsa o BXOOHOM HanpsXKeHUN U NHdopmaums o paboyem cocTosiHum
TOKe (POTOINEKTPUYECKUX MOAYEN nepemMeHHOro Toka
Bpewms M3mepeHne MOoLLHOCTH

ImpEp: ExxegHeBHasa aHeprus,
nony4vyeHHas 13 ceTu;

Total: O6was aHeprua, npnobpeTtaemas
n3 ceTw.

ONeKTpo3Heprns

ExpEp: OHeprus, npogaBaemas B ceTb 3a
CYTKM;

Total: Obwas aHeprus, npogaHHas B
ceTb.

OnekTpoaHeprua

MowHocTb Harpy3skm

LoadEp: ExxeaHeBHOe noTtpebnexue;
Total: O6Liee noTpebneHne sHepruun.
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MoTpebrneHne Harpy3ku

E-Day: ExxeqHeBHasa reHepauus;
E-Total: O6was reHepauus.

"eHepaumnsa OTOINEKTPUYECKMX MOAYIEN

8.2 NoameHI0 B rmraBHOM MEHI0
B rmaBHOM MeH0 ecTb NATb NogMeEHH0.
8.2.1 Undopmauumsa o6 yctpouctae (Device information)

NHdopmaums 06 yctponcrtee

Bbl moxeTe yBuagetb nporpammHoe obecneveHne XK-gucnnes Ver0201 wu
ynpaenswouiee nporpammHoe obecnedeHne sepcun Ver1970. B atom nHtepderice ectb
Takue napameTpsbl, Kak agpeca CBA3U C HOMUHANbHON MOLLHOCTbIO.

8.2.2 3anuck HeucnpaBHocTu (Fault Record)

MOXHO XpaHUTb YeTbipe 3anMcu 06 olmnbKax B MeHIo, BKMYas BpeMs, KOTopoe
KIMWEHT MOXET UCNPaBUTb B 3aBUCUMOCTM OT KoAa OLLMGKN.

3anuncb Heucn PaBHOCTU

8.2.3 HacTpowuka BknroveHus/otknovyeHus (ON/OFF setting)

Hactponka BKI1/BbIKI1
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Korga vHBEpTOp BbIKMIOYAETCS, OH HEMeAreHHO nepecTaeT paboTtatb. M OH
OyoeT B BbIKMOYEHHOM COCTOSIHMW. Korga «BKMOYMTb» CHOBa OyaeT oTMmeveHa
ranoyko, OH CHOBa MependeT K nporpamme camornpoBepku. Ecnm oH npolsen
CaMOMnpOBEPKY, OH CHOBAa Ha4yHeT paboTaThb.

8.2.4 Hactpouka PV BA (PV VA setting)

ToK Uenoykn oToaNEeKTpPUIECKNX Moayemn

Kaxpgaa crtpoka PV gaBnsetca Tekywen, u 3ata QYHKUMA He 4BndeTcs
obsa3aTenbHOMN.

8.2.5 YctaHoBKa napameTtpoB (Parameter setting)

B HacTpoiike ecTb NATb NOAMEHID. HacTponka BKIOYaeT CUCTEMHbIV NapameTp,
napameTp 3arnycka, napameTp 3awuTbl, napameTp cBA3W: napameTp. Bcs aTa
NMHGOPMaUNSA AN CIPaBKN MO TEXHUYECKOMY OOCNY>KMBaHUIO.

MoaMeH0 HaCTPOKiKM NapameTpoB

8.3 HacTtpouka cucteMHbIX napamMmeTpoB

CuctemHble napameTpbl BKIOYalOT B cebsl yCTaHOBKY BpPEMEHW, YCTaHOBKY
A13blka, YCTaHOBKY OTOBGPaXKeHUsi 1 cOPOC HaCTPOEK.

CuctemMHbIn napameTp

Bpems A3bIK
HacTtponku XKK-akpaHa Bpemsa 3agepxku ycTaHOBEHO
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C6poc oo 3aBOACKUX HACTPOEK

8.4 Habop napameTpoB 3anycka

MpumeyaHue:

TpebyeTcs naposib -- TONbKO ANA aBTOPU30BAHHOIO MHXEHepa.
HecaHKUMOHMPOBaHHbIM AOCTYN MOXET MPUBECTU K aHHYNIMPOBAHWIO
rapaHTuu. HavanbHbin naponb 1234.

8.4.1 AktuBHasa mMowHocTb (ActiveP set)

OTperynupynte BbIXOAHYIO aKTUBHYIO
MOLLIHOCTb B %

ReactiveP: perynuposka BbIxogHON
peakTMBHOW MOLLHOCTU B %

Fun_ISO: onpenenexHne conpoTUBIEHNS
N30naunn

Fun_RCD: oGHapyxeHne 0CTaTO4HOro ToKa
Self-check: Bpemsa camonpoBepkn nHBepTopa.
3HayeHune no ymonyaHuio 60c

Island: 3awuTa ot npobos Ha nsonaumo
(oTknNtOYEHME)

Meter: cyeTumnk aHeprun. Ecnv nHeepTop
OyneT NOAKNoYEH CHETUMK, yCTAHOBUTE 34€eChb
3Ha4yeHne BKIJ1.

Limiter: ecnn nHBepTop 6yaeT nogkmntoyeH
orpaHuyunTenb, yCTaHOBUTE 34€Cb 3HaYeHne
ON.

Feed_In %: vcnonb3yetca onsa onpegeneHus
TOro, CKOJ1IbKO 3Heprum MoXXHo nogaBaThb B
CeTb.

Hanpumep, Feed_in=50% ot mogenu 6 BT, 4To o3HavaeT
Makc. MowHocTb 3 KBT MoxeT nogaBaTbes B ceTb. U aTOT
napameTp AeNACTBUTENEH TONbKO Nocne NoaKnoYeHns
CYETYMKA 1 BKITOYEHNS (PYHKLMKN CcHETYMKA.
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[ononHuUTEeNbHbIN peXuM cyeTvnKa

O6HapyxeHne oyroBoro 3amblkaHus

NapgeHne akTUBHOM MOLLHOCTM

LimExMode: cywiecTtByeT ABa Buaa
PEXUMOB HYNEBOro aKCnopTa AN
CUCTEMbI NPY MNOAKMOYEHUN CHETUMKA.
AVG: no cpegHen MOLLHOCTK Tpex a3

MIN: B cooTBEeTCTBMX C MUHUMAaNbHOW
MOLLHOCTbIO cpeam Tpex a3

CGpoc OyroBoro 3amblkaHus BPY4YHYHO
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BKNouYnTL/BbIKNOYNTE OYHKLNIO
oBHapyXeHWst AyroBOro 3aMblkaHNA

BkntoyeHue/oTknoveHne pyHKumm
aKTMBHOIO NageHns MOLLHOCTU

Pexum ructepesnca ansa nageHus
aKTVMBHOWM MOLLHOCTH

HavanbHas YacToTa, Npu KOTOpPOoW
aKTUBHOE nageHne MOLLIHOCTU
npuHMMaeTcs B AenUCTBue

HaknoH CHMXeHNs1 aKkTUBHOW MOLLIHOCTU

8.5 MapameTpbl 3awmThbl

MpumeyaHue:

Tonbko TexHUYeckomMy nepcoHany

Mbl ycTaHOBWAWM NapaMeTp B 3aBUCUMOCTU OT TpeboBaHUn
6e30nacHOCTM, NO3TOMY KIIMEHTAM He HY>XHO ero cbpacbiBaTb.
Maponb Takom xe, kak B 8.4
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MpumeyvaHwue:
Tonbko TeXHUYecKoMy nepcoHany
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Moxanywcra, ycTaHOBWTE MpaBUIlbHbIE MapameTpbl CETU B COOTBETCTBUMM C
TpeboBaHVAMY OENCTBYOLWMX B Ballew CTpaHe npaBwun cetu. Ecnn Bam 310 He sicHO,
obpaTnTech K yCTaHOBLLMKY.

8.6 HacTponkn kommyHukaumoHHoro nopta (Comm. Param. Set)
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9. PeMOHT U obcnyxnBaHue

MHBepTOpbl He TpebyeT perynsipHoro obcnyxmBaHms. OgHako Mycop U Mbifb
MOBMMUSAIOT HA TENNOBbIE XapakTEPUCTMKN pagnatopa. YMCTuTb ny4dlle Msrkon LeTKOMN.
Ecnm noBepxHOCTb CRAUWIKOM rps3Has M BnuseT Ha nokasaHua XK-gucnnes w
CBETOAMOAHOM Namnbl, Bbl MOXETE UCMONb30BaTb BNaXHYH TKaHb, YTOObI O4MCTUTL €e.

BHumanwue:

Korga yctponctBo pabotaeT, Temnepatypa BHYTPU MOXET AOoCTuraTtb
BbICOKMX 3HAYEHUN, N MPUKOCHOBEHME MOXET BbI3BaTb OXOru. Bbikntounte
WHBEPTOP M NOAOXAWUTE, MOoKa OH OCTbIHET, MNOoCne Yero Bbl CMOXETe
YNCTUTb M OBCNYyXMBaThb.

OnacHOCTb BbICOKOW TeMnepaTypbl:

3anpellaeTcsa Mcnonb3oBaTh pacTBopuUTeEnn, abpasnBHble MaTepuanbl Unu
KOPPO3NOHHO-aKTUBHbIE MaTepuanbl AN OYUCTKM  Kakux-imbo vacten
NHBEpTOpAa.

10.UHdopmauma o6 owmnbkax n oopadboTka

NHBepTop 6bin pa3pabotaH B COOTBETCTBUMN C MeXOyHAPOAHbIMM CTaHAapTaMu
no 6e30nNacHOCTU N 3NEeKTPOMarHMTHOM COBMECTMMOCTU. leped NOCTaBKOW 3aka3uyuky
nHBepTop ObiN  MOABEPrHYT HECKONbKMM  UCMbITaHuaM Ans  obecneyeHus ero
onTMManbHon paboTbl N HAAEXHOCTH.

10.1

Ecnn ectb kakonm-nnbo cbow, Ha KK-akpaHe oTOGpasuTca aBapumnHoe
coobuieHre. B aTom cnyvyae MHBEPTOP MOXET nepectaTtb nodaBaTb 3HEPrU0 B CETb.
OnucaHne aBapuUNHbIX CUrHaNoOB M COOTBETCTBYHOLUME UM aBapUiHble COOOLLEHUS
nepeyncneHbl B Tabnuue Huxe.

Koabl olunbok

Ko,
A OnucaHue OnucaHue
OwunobKKn
Owmnbka obpaTHOM NONSPHOCTU
FO1 P P MpoBepbTe nonsapHOCTL Bxoaa PV.
BXO4a MOCTOSIHHOIO TOKa
HeuncnpaBHOCTb NO -
lMpoBepbTe 3a3eMnsaoWnNn Kabenb
F02 COMNPOTUBMEHNIO N30MALMN Ha
MHBepTOpa.
Bxoage DC
FO3 Owmnbka NOCTOAHHOIO ToKa O6paTtutech K yCTaHOBLLUKY U B
YTEYKM cepBUCHbIN LLeHTp Deye.
[MpoBepbTe BbIXOAHOE COeANHEHME
FO4 3amblkaHune Ha 3emnto GFDI POBEpbLTE A A
CONTHEYHOW NaHesnv
C6on uteHus namatn (EEPROM).
[Mepes3anycTnte nHBEpTOpP, €CNU
FO5 UTeHne owmbkun namsaTu HEeMcnpaBHOCTb COXPaHSETCH,
obpaTuTeChb K yCTAHOBLLUMKY U B
cepBUCHbIN LIeHTp Deye.
C6ou uteHusa namsatn (EEPROM).
[Mepes3anycTnte MHBEPTOP, €CNK
FO6 3anuck owmnbkn B namaTb HEeunCcnpaBHOCTb COXpPaHAETCH,
obpaTnTechb K yCTaHOBLUMKY UIn B
cepBucHbIn LeHTp Deye.
FO7 [Meperopen npegoxpaHnuTenb Ob6paTtutech K yCTaHOBLLUKY UK B
GFDI cepBuCHbIN LeHTp Deye.
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Ob6paTtutech K yCTaHOBLLUKY UK B

FO8 Owwnbka 3aszemneHna GFDI y
cepBucHbIn LeHTp Deye.
IGBT noBpexaeH ns-3a
Ob6paTtutech K yCTaHOBLLUUKY U B
F09 Ype3MepHOro nageHus N
cepBuUcHbIN LeHTp Deye.
HaNpsHKeHus
HencnpaBHOCTb UCTOYHMKA
O6paTtnTech K yCTaHOBLLMKY UK B
F10 NUTaHNA BCOMOraTesibHoro N
cepBUCHbIN LIeHTp Deye.
nepeknyaTens
F11 OwmnbkM rmaBHOro KOHTaKTopa Ob6paTtuTech K yCTaHOBLLWUKY U B
nepeMeHHOro Toka cepBuUCHbIN LeHTp Deye.
F12 Owmnbkn BCnomoraTensHOro O6paTtuTech K yCTaHOBLLUWUKY U B
KOHTaKkTOopa NePEMEHHOro Toka | cepBUCHbIN LieHTp Deye.
F13 Pexum paboTbl nameHeH/ O6paTntechb K yCTaHOBLLMKY UK B
Pexum cetn nameHeH cepBUCHbIN LIeHTp Deye.
O6paTtnTech K yCTaHOBLLMKY UK B
F14 Owwmbka MO nocTostHHOro Toka P cb Ky LKy
cepBUCHbIN LIeHTp Deye.
HewncnpaBeH BHYTPeHHUN JaTyYnK
nepemMeHHOro Toka unu uerb
obHapyXeHust Ha nnaTe ynpaBneHnsa nnm
CoeIHUTENbHbIN NPOBO
F15 Owwnbka MO nepemeHHOro Toka A poBOA
oTcoeguHuncs. lNepesanyctute
nHBepTop. Ecnun owmnbka He ycTpaHeHa,
obpaTuTeChb K yCTAHOBLLUMKY U B
cepBUCHbIN LIeHTp Deye.
OTa HencnpaBHOCTb O3HAYaEeT, YTO
cpenHUn ToK yTedkun npesbiwaeT 300
MA. NMpoBepbTe, B Nopsake N UCTOYHUK
NUTaHWUS NOCTOSAHHOTO TOKa U
COMHEYHble NaHenu, 3aTemM NpoBepbTe
Oww6ka no GFCI(RCD) POBEPbLTS
F16 «TecToBble AaHHble» -> 3Ha4YeHune «dilL»
nepemMeHHOMY TOKY YTEYKN _
okorio 120; 3aTtem npoBepbTE JATUYNK
TOKa yTeuyku unu uensb. MNepesanyctute
nHBepTop. Ecnn owmnbka He yCcTpaHeHa,
obpaTuUTeChb K yCTaHOBLLMKY UM B
cepBuUcHbIN LeHTp Deye.
Mepes3anyctnte nHeBepTop. Ecnu owmnbka
E17 TpexdasHbl TOK, neperpyaka He ycTpaHeHa, obpaTtutech K
no TOKY YCTaAHOBLLMKY UM B CEPBUCHBIN LEHTP
Deye.
[MpoBepbTe AaTYMK NEPEMEHHOrO ToKa
UNKn Lenb Ha nnarte ynpaBneHns unm
COeAVNHUTENbHbIN NPOBOA.
Owwmnbka No nepemMeHHOMyY TOKY
F18 Mepesanyctnte nHeepTop. Ecnu owmnbka
annapaTHoro obecneveHus
He yCcTpaHeHa, obpaTutech K
YCTaHOBLLMKY UM B CEPBUCHLIN LEHTP
Deye
Mepesanyctnte nHeepTop. Ecnu owmnbka
He ycTpaHeHa, obpaTuTechb K
F19 OTkas Bcero obopyagoBaHus yerp P

YCTaHOBLUMKY UMW B CEPBUCHBIN LEHTP
Deye
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F20

Owwnbka neperpyskun no
NOCTOAHHOMY TOKY
annapaTtHoro obecneyeHus

HepocTynHo

F21

Owmbka yTeukn NoCTOAHHOIo
TOKa

Mepesanyctnte nHeepTop. Ecnu owmnbka
He yCcTpaHeHa, obpaTtutech K
YCTaHOBLUMKY UMW B CEPBUCHBIN LEHTP
Deye

F22

ABapuinHas ocTaHoBKa (ecnu
€CTb KHOMKa OCTaHOBKM)

Mepesanyctnte nHeepTop. Ecnu owmnbka
He yCcTpaHeHa, obpaTtutech K
YCTaHOBLUMKY UMW B CEPBUCHBLIN LEHTP
Deye

F23

ToOK yTeykn nepeMeHHOro Toka
ABNSAETCA NepexogHbIM No TOKY

OTa HeMcnpaBHOCTb O3HA4aeT, 4YTo
cpenHMn TOK yTeudkn npesbiwaeTt 30 MA.
[MpoBepbTe, B NOPSAKE NN UCTOYHUK
NUTaHUS NOCTOSAHHOTO TOKa M
COSIHEYHble NaHenu, 3aTem NpoBepbTe
«TecToBble AaHHbIe» -> 3Ha4YyeHue «dilL»
okono 120; 3atem nNpoBepbTE AAaTUMK
TOKa yTeuyku unu uenb. MNepesanyctute
nHBepTOop. Ecnu owmbka He ycTpaHeHa,
obpaTUTeChb K YCTAHOBLLMKY UM B
cepBUcHbIN LeHTp Deye.

F24

HeuncnpaBHOCTb
CONPOTMBNEHUS N30naLUUKn
NOCTOSIHHOrO TOKa

[MpoBepbTe conpoTmeneHne Vpe Ha
OCHOBHOW NnaTe unn obHapyXeHue Ha
nnate ynpasneHus. [lpoBepbTe, 4YTO
oTOINEKTPUYECKME NAHENN B NOPSAKE.
Yawe Bcero ata npobrnema sasnseTcs
npobnemon PV. lNpoBepbTe, XOpPOLLO Nn
3a3eMrieHa (boToaneKkTpmyeckas naHemnb
(antoMnHMEBBIN KOPMYC) U NPaBUIBHO NN
3a3eMreH nHeepTop. OTKPONTE KPbILLKY
WHBEpPTOpa 1 NpoBepbTe, XOPOLLO 1N
3aKpensneH BHYTpeHHUI kabernb
3a3eMreHuns Ha Kopnyce. Ybeautecs,
4YTO Kabenb NnepeMeHHOro/noCTOSIHHOIO
TOKa, KIneMMHas Kornogka He 3aKopOYeHb!
Ha 3eMIII0 UK He NnoBpexaeHa
n3onsaums.

F25

Ownbka obpaTHOM CBA3N NO
NMOCTOSAHHOMY TOKY

Mepes3anyctnte nHeBepTop. Ecnu owmnbka
He ycTpaHeHa, obpaTtutech K
YCTaAHOBLLMKY UMW B CEPBUCHBIN LEHTP
Deye

F26

LLInHa NOCTOAHHOrO TOKa He
cbanaHcupoBaHa

Mepesanyctute nHBepTop. Ecnu owmnbka
He ycTpaHeHa, obpaTtutechb K
YCTaAHOBLLMKY UM B CEPBUCHBIN LEHTP
Deye

F27

Owwmnbka nsonauum Bbixoga
NMOCTOSAHHOIO TOKa

Mepesanyctute nHBepTop. Ecnu owmnbka
He yCcTpaHeHa, obpaTutech K
YCTaAHOBLLMKY UM B CEPBUCHBIN LEHTP
Deye

F28

Owunbka nepeHanpskeHnsa Ha
Bbixoge DC 1

Mepesanyctute nHBepTop. Ecnu owmnbka
He ycTpaHeHa, obpaTnTech K
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YCTaHOBLLMKY UM B CEPBUCHBIN LEHTP
Deye

lMepes3anyctnte nHeepTop. Ecnu owmnbka

HeuncnpaBHOCTb
He ycTpaHeHa, obpaTtutech K
F29 nepeknioyaTensa Harpysku .
YCTaHOBLUMKY UMW B CEPBUCHBIN LEHTP
nepeMeHHOro Toka
Deye
1. MNpoBepbTe pene n pene HanpsXXeHus.
2. [NpoBepbTe Lenb Nnpusoga pene.
3. [MpoBepbTeE, HE NOAXOAUT NN
nporpammHoe obecneveHue ans
F30 HewncnpaBHOCTb rmaBHOro AaHHoro nHeepTopa. (Ctapbin MHBEPTOP
KOHTaKTOpa NepeMeHHOro Toka | He nmeeT OYHKLUK oBHapy>eHus pene)
4. nepes3anyctute npeobpasoBaTenb,
€CNnn HENCNPaBHOCTb He YCTpaHeHa,
obpaTnTechb K yCTaHOBLUMKY UIn B
cepBuCHYIO cnyxby Deye.
[MnaBHbIA NYCK NMOCTOAHHOIO
F31 y HepocTtynHo.
TOKa
lMepes3anyctnte nHeepTop. Ecnu owmnbka
F32 Owwunbka nepeHanpsxeHns Ha He yCcTpaHeHa, obpaTtutech K
Bbixoge DC 2 YCTaHOBLLUWKY UITN B CEPBUCHbIN LEHTP
Deye
Mpobnema c gaT4NKOM NEPEMEHHOIO
F33 BbiCcOokMin nepeMeHHbIN TOK TOKa unu ero uenbto. [poBepbTe, HE
noaxoauT nn TMn NHBepTOopa.
Mepes3anyctnte nHeepTop. Ecnu owmnbka
F34 [MepeMeHHbIN TOK Npu He ycTpaHeHa, obpaTuTecs K
neperpyske YCTaHOBLUMKY UNN B CEPBUCHBIN LEHTP
Deye
[NpoBepbTE HanpsKeHne ceTu
nepemMeHHoOro Toka. lNpoeepbTe Lenb
onpeaeneHns HanpsPKeHns
nepemMeHHoro Toka. lNpoeepbTe, B
F35 HeT ceTn nepemMeHHOro Toka P POBEP
XOPOLLEM SN COCTOSAHUN pa3bem
nepemMeHHoro Toka. NpoeepbTe,
HOPManbHOE NN HanpsPKeHNe B CETU
nepemMeHHOro Toka.
Mepes3anyctute nHeepTop. Ecnu owmnbka
£36 Owwmbka casbl cetu He ycTpaHeHa, obpaTuTecs K
nepeMeHHOro Toka YCTaHOBLUMKY UMW B CEPBUCHBIN LEHTP
Deye
Mepes3anyctnte nHeBepTop. Ecnu owmnbka
HeypaBHOBeLLEHHOCTb
He ycTpaHeHa, obpaTtutech K
F37 TpexdasHOro NnepeMeHHoOro .
YCTaHOBLUMKY UNN B CEPBUCHBIN LEHTP
HanpsXKeHus
Deye
Mepes3anyctnte nHeepTop. Ecnu owmnbka
HeypaBHOBeLLEHHOCTb
He ycTpaHeHa, obpaTtutechb K
F38 TpexdasHOro NnepeMeHHoOro -
ToKa YCTaHOBLUMKY UNN B CEPBUCHbIN LEHTP
Deye
F39 BbICOKMIN nepemMeHHbIN TOK [MpoBepbTe AaTYMK NEPEMEHHOIO TOKa U
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(oaunH umkn)

ero uerb.

[Meperpyska No NOCTOAHHOMY

Mepesanyctute nHeepTop. Ecnu owmnbka
He yCcTpaHeHa, obpaTtutech K

F40 g
TOKY YCTaHOBLUMKY UMW B CEPBUCHBIN LEHTP
Deye
[MpoBepbTe HACTPOWKY 3aLnThbl OT
nepemMeHHOro Hanpsbkenus. U
F41 JInHusa nepemeHHoro Toka W,U npoBepbTE, HE CIIULLKOM I TOHKUI
nepeHanpsikeHus kabenb nepeMeHHoro Toka. [poBepbTe
pasHuLy HanpsbkeHns mexay KK-
ANCnneemM 1 N3mepuTenem.
[MpoBepbTe HACTPOWNKY 3aLUTbl OT
nepeMeHHoro HanpsxeHus. [NpoeepbTe
asHuLY Hanps>KeHUn me KK-
JInHusa nepemeHHoro Toka W,U P Hy P Kay
F42 avcnneem n nameputenem. Takke
HNU3KOro HanpsKeHus
HeobxoanuMo NpoBepUTb, BCE N kKabenun
nepeMeHHOro Toka HagexHo n
npaBuibHO NOAKMNKYEHDI.
JINHMA nepemeHHoro Toka, B,
F43 P HepocTynHo.
BT, nepeHanpshkeHne
JInHnsa nepemeHHoro Toka B, BT
F44 P HepocTynHo.
HW3KOro HanpsXKeHus
MNepeHanpsxeHne ceTu
F45 P P HepocTynHo.
nepemMmeHHoro Toka U, B
JInHusa nepemeHHoro Toka U,B
F46 P HepocTynHo.
HW3KOro HanpsXKeHus
[MpeBblWweHne YacToTbl .
F47 [MpoBepbTe HACTPOWKY 3aLLUUTbl YACTOThI.
nepemMeHHOro Toka
Hunskas yactota nepeMeHHoro -
F48 ToKa [MpoBepbTe HACTPOWUKY 3aLUUTbI YaCTOTbI.
Mepesanyctnte nHeepTop. Ecnu owmnbka
F49 dasHbIn TOK ceTn U He yCcTpaHeHa, obpaTtutech K
neperpyxeH YCTaHOBLUMKY UMW B CEPBUCHBIN LEHTP
Deye
Mepesanyctnte nHeepTop. Ecnu owmnbka
F50 dasHbIn TOK ceTn V He yCcTpaHeHa, obpaTutech K
neperpyxeH YCTaHOBLUMKY UMW B CEPBUCHBIN LEHTP
Deye
Mepes3anyctnte nHeepTop. Ecnu owmnbka
F51 dasHbIn Tok ceTn W He ycTpaHeHa, obpaTuTecs K
neperpyxeH YCTaHOBLUMKY UMW B CEPBUCHBIN LEHTP
Deye
Mepes3anyctnte nHeepTop. Ecnu owmnbka
KaTyLwwka MHaQyKTUBHOCTMU
. | He ycTpaHeHa, obpaTutechb K
F52 nepemMeHHOro Toka A, BbICOKUI .
_ YCTaHOBLUMKY UNN B CEPBUCHBIN LEHTP
drasHbIn TOK
Deye
Mepes3anyctnte nHeepTop. Ecnu owmnbka
KaTyLwka MHaQyKTUBHOCTMU
. | He ycTpaHeHa, obpaTutechb K
F53 nepemMeHHOro Toka B, BbICOKMI .
_ YCTaHOBLUMKY UNN B CEPBUCHBIN LEHTP
drasHbIn TOK
Deye
F54 KaTywka MHOYKTUBHOCTHU Mepes3anyctnte nHeepTop. Ecnu owmnbka

nepemeHHoro Toka C, BbICOKUI

He ycTpaHeHa, obpaTuTecsb K
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drasHbIN TOK

YCTaHOBLLMKY UM B CEPBUCHBIN LEHTP
Deye

F55

HanpsibkeHne Ha WwnHe
NOCTOSAHHOIO TOKa CIIULLKOM
BbICOKOE

MpoBepbTe HanpsbkeHue PV 1 HanpsbkeHne
Ubus u ero uenb obHapyxeHus. Ecnn
BXogHoe HanpsbkeHne PV npeBbiwaeT
npegern, noxanyncra, yMeHbLUUTe
KONMMYECTBO CONHEYHbIX NaHernen B psay.
HanpsxeHne Ubus cmoTpute Ha XKK-
aucnnee.

F56

HanmeeHl/le Ha WnHe
MOCTOAHHOIO TOKa CITULLKOM
HUN3KOEe

OTO roBOPUT O TOM, YTO BXOAHOE
HanpsbkeHne PV HU3Koe, 1 3To Bcerga
NPONCXOANT PaHO YyTPOM.

MpoBepbTe HanpsbkeHne PV 1 HanpsbkeHne
Ubus. Korga nHeBepTop paboTaerT,
oTobpaxaeTtcsa F56, BO3MOXHO, NOTEPSH
apansep nnu Tpebyetca obHoBNEHME.
Mepesanyctute nHBepTop. Ecnun
HencnpaBHOCTb COXpaHsieTcs, obpaTuTecs K
YCTaHOBLUMKY U B CEPBUCHYIO CIY>KOY
Deye.

F57

O6paTHbIN NepeMEHHbIN TOK

Mepes3anyctute nHeepTop. Ecnu owmnbka
He ycTpaHeHa, obpaTuTecs K
YCTaHOBLUMKY UNN B CEPBUCHBIN LEHTP
Deye

F58

[Meperpyska no pasHOMy TOKY
cetn U

Mepes3anyctnte nHeepTop. Ecnu owmnbka
He ycTpaHeHa, obpaTuTecs K
YCTaHOBLUMKY UMW B CEPBUCHBIN LEHTP
Deye

F59

[Meperpyska no pasHOMy TOKY
cetnV

Mepes3anyctnte nHeepTop. Ecnu owmnbka
He ycTpaHeHa, obpaTuTecs K
YCTaHOBLUMKY UMW B CEPBUCHBIN LEHTP
Deye

F60

[Meperpyska no gazHOMy TOKY
cetn W

Mepes3anyctnte nHeepTop. Ecnu owmnbka
He ycTpaHeHa, obpaTtutechb K
YCTaAHOBLLMKY UM B CEPBUCHBIN LEHTP
Deye

F61

[Meperpyska no Toky casbl A

lMepes3anyctnte nHeepTop. Ecnu owmnbka
He ycTpaHeHa, obpaTtutech K
YCTaAHOBLLMKY UM B CEPBUCHBIN LEHTP
Deye

F62

[Meperpyska no Toky asbl B

Mepes3anyctnte nHeepTop. Ecnu owmnbka
He ycTpaHeHa, obpaTtutechb K
YCTaAHOBLLMKY UM B CEPBUCHBIN LEHTP
Deye

F63

Owmwmbka gyru

MpoBepbTe kabenbHOe coeanHeHne
hOTOINEKTPUYECKOTrO MOAYIS 1
YyCTPaHUTE HEUCTPaBHOCT;

F64

Bbicokasa Temnepatypa
pagunatopa IGBT

[MpoBepbTe gaTymK TeMnepaTypbl.
[MpoBepbTe, NOAXOANT N NPOLUMBKA NS
obopygosaHus. [posepbTe,
COOTBETCTBYET N1 MHBEPTOP
npaBuIiIbHOW MOOENMN.
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MpumeyaHue:

Ecnn Baw uvHBEpTOp uMeeT Kakyr-nubo uHdpopmaumio o6 owmnbke,
nokasaHHylo B Tabnuue, U ecnv Bbl NepesarpysuTe YCTPOWCTBO, HO
npobrnemMa Bce ele He pelleHa, NoXanymcra, CBSXKMTECb C HaluMM
ANCTPUBLIOTOPOM 1 NPeaoCTaBbTe CrEeAYHLLYI0 MHOPMaLMIO:

1. CepuiiHbIN HOMEpP MHBEPTOPA;

2. AnctpubbtoTop/gunep nHeeptopa (Npy Hanuyun);

3. [laTa ycTaHOBKY;
4.0nncaHne npobnemsbl
nHgukatop starus);
5. Bawm KOHTaKTHbIe JaHHbIe.

11.TexHUYeCKne xapakTepmucTmku

(Bkntovass kog owwmbkn XKK-gucnnea v cBeTooMOLHbIN

Mopenb

SUN-3.6K-G

SUN-4K-G

SUN-5K-G

SUN-6K-G

Bxoa nHBepTopa

MakcmanbHas MOLLHOCTb
NOCTOSIHHOTO ToKa (BT)

4700

5200

6500

7800

MakcumanbHoe BXogHoe
HanpsiKeHne NOCTOAHHOrO TOKa

(B)

550

BxogHoe HanpaxXeHne
NOCTOAHHOIO TOKa Mpwv 3anycke

(B)

80

Pa6bounn gnanason MPPT (B)

70 ~ 550

MakcrmanbHbINM BXOAHOW TOK
NOCTOSIHHOrO ToKa (A)

13+13

Makcmmym. Tok KOpOTKOro
3amblkaHms (A)

19.5+19.5

Konnyecteso MPPT/cTpuHroB Ha
MPPT

2/1+1

Bbixoa nHBepTopa

HomuHanbHas BbIxoaHas
mMowHocTb (BT)

3600

4000

5000

6000

MakcumanbHas akTuBHas
MoLLHOCTb (BT)

3960

4400

5500

6600

HomunHanbHOe nepemeHHoe
HanpshkeHne cetu (B)

220/230

[nanasoH nepemMeHHoro
HanpshkeHnsa ceTtu (B)

180 ~ 300 (aTO MOXET BapbupoOBaTbLCS B
3aBMCUMOCTM OT CTaHOApPTOB CETU)

HomunHanbHas YactoTa cetu

50/60
(Tu)
Paboyas casa Opnra chasa
HoMWHanbHbIN BLIXOAHOWM
NepeMeHHbIi Tok ceTu (A) 15.7 17.4 21.7 26.1
:\g\e)mcmmaanbm BbIXOAHOWN TOK 17.2 19.1 3.9 08 7

BbIxogHoOM KO3 PUUNEHT
MOLLHOCTU

0,8 onepexeHnus ~ 0,8 oTcTaBaHus
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O6Lwm koahppnuneHT
rapMOHWMK TOKa CETU

<3%

[NMOCTOSAAHHBIN TOK UHXEKLMK
(MA)

<0.5%

[nana3oH 4YacToT ceTtu

47-52 vnn 57-62

AchhekTUBHOCTb

Make. SpchekTHEHOCTE 97.3% 97.5% 97.5% 97.5%
EBpo 3dhhekTnBHOCTD 97.1% 97.3% 97.3% 97.3%
AddektmBHoCcTE MPPT >99%,

O6wume gaHHbIe

Pasmep (MM, LLIxBxI) 330%286%180

Bec (kr) 7.5

Tononorus BecTtpaHcdopmaTopHbIn

BHyTpeHHee noTpebneHune

<1 BT (HOYbIO)

Paboyas TemnepaTtypa -25 ~ 65°C
Mbinesnarosawmrta IP65

YpoBeHb LWyMa (TUNUYHBIN) <25 ab(A)
KoHuenuua oxnaxaeHus EcTecTBeHHOE oxnaxaeHue
MakcumyM. paboyas BbicoTa 2000m
PacyeTHbI CpoK Cry0bl >20 net

CTtaHOapT NOAKIHYEHNS K CETH

EN50549, AS4777.2:2015, VDEO0126-1-1, IEC61727,
VDEN4105-2018, G99

JKcnnyataums OKpyXatoLLen
BNa)XHOCTU

0~100%

BesonacHocteb OMC / ctaHgapT

IEC62109-1/-2, NBT32004-2018, EN61000-6-1,
EN61000-6-2, EN61000-6-3, EN61000-6-4

OOLune gaHHbIE

[NogkrnoyeHme NOCTOAHHOro
TOKa

MC-4 conpsiraembli

MoagkntoveHne nepemMeHHoro
TOKa

BUJIKa CO CTerneHbio 3awuTbl IP65

Oucnnen

LCD1602

NHTepdenc

RS485/RS232/Wifi/LAN
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FapaHTUNHBLIN TanoH

Mopaenb uHBepTOpa

CepunHbIN HOMep

"apaHTuiiHbIE 06sI3aTeNbLCTRA:

1. Cpok rapaHTum Ha UHBEPTOPbI/3apsiaHbIe YCTPOMCTBA UCHUCTISIETCS CO AHS BblAauu
ToBapa [MokynaTtento u coctaBnseT 5 ner.

2. B cnyvyae ecnu BbileynoMsiHyToe obopyaoBaHMe BbIMOET M3 CTPOS HE MO BUHE
MokynaTtensi, B TE4EHNE rapaHTUMHOrO CPOKa, NMOCTABLUMK 00S3yeTCsl MPOU3BECTU PEMOHT UMK
3aMeHy AedekTHoro obopyaoBaHue 6e3 4ONONHUTENBHON onnaTol.

3. TMpopaBey He npefocTaBrnsieT rapaHTMM Ha COBMECTMMOCTb MpuobpeTaeMoro
ToBapa utoeapa umetoLlerocs y MNMokynartens, nuéo npmobpetaemoro UM y TpeTbux nuu,.

4. TapaHTUMHBIA PEMOHT M OOCNYyXMBaHME MNPOU3BOAATCH B CEPBUCHOM LIEHTpE
npogasua ToBapa, TOMbKO NpU nNpegbsaABleHUN HACTOSILLEro rapaHTUAHOrO TaroHa.
[MapaHTUIHBIA CPOK NPOASIEBAETCA Ha BPEMS NPOBELEHNSA PEMOHTA.

5. TlocTaBLmKk cCHUMAET ¢ cebsi rapaHTurHble obs3aTenbCcTBa B Cnyyasx:

- MPU HanNUYMn MexXaHUYECKMX, XUMUYECKUX, TEPMUYECKUX U MUHbIX MOBPEXOEHUSAX
obopynoBaHus.

- BbIXO4a W3 CTPOS MO MpPUYMHAM HecobniaeHNs NpaBun YCTaHOBKM M 3KCMyaTauun
obopynoBaHusi N0 AaHHOMY PYKOBOACTBY.

- BCKPbITUSI, pEMOHTa U MOAEPHN3ALMM TEXHUKN HE YNONTHOMOYEHHBIMU NIULLAMW.
6. TlapaHTUA He pacrnpoCTpaHseTCs Ha pacxodHble MaTepuanbl U Apyrue yanbl,
NUMeloLLMEECTECTBEHHbIN OrpaHUYeHHbI Nepuoa aKCchyaTauuu.

7. Mpn obpalwieHnn ¢ npeteH3ussMn no nosogy paboTbl NPUOBPETEHHON TEXHUKMW,
BbI3BAHHLIMW HEKOMMETEHTHOCTBIO MOKynaTens, npogasel, MMeeT npaBo B3WMaTtb nnarty 3a
npoBeAeHNEe KOHCYbTauun.

8. Ha nepuvop rapaHTMMHOrO pemoHTa aHanornyHoe ucnpaBHOe 06opyAoBaHWME He
BblgaeTcs.

9. He/J,ononyquHa;l B CBA3N C MnodBliIEHNEM HEWUCMNPaBHOCTU I'IpI/I6bIJ'Ib n gpyrune
KOCBEHHblIE pacXoAdbl He noaniexart BO3MELLEHNIO.

10. TapaHTMA He pacnpocTpaHaeTcs Ha yuep6, NPUYMHEHHbIW ApYroMy
obopygoBaHuio.

11. Bce TpaHCnopTHbIE pacxodbl OTHOCATCS 3a CHET NOKynaTens n He nognexart
BO3MELLEHNIO.

12. Hacrtoswmm noateBepxgat, 4YTO ¢ obpasuom ToBapa (B T.4. C TEXHUYECKMMMU
XapakTtepucTukamu, oopmMon, rabapuramm, pasmMepom, pacLBETKON, YCITIOBUSAMM MOAKMOYEHUS
M NpaBWUMbHOW 3KCnfyaTauun) MOMHOCTBbIO O3HaKOMIIEH; YTO MHe npefocTaBfneHa nonHas
WHpopmaLMs O NPOA4aHHOM MHe TOBape M MHOW NpuobpeTeH UMEHHO TOT TOBap, KOTOPLIN 5
UMen HamepeHune npuobpecTtn. Toeap nonyyeH. MexaHMYecKnx MOBPEXOEHUN He MMeeT, K
BHELWIHEMY BMAY MW KOMMMAeKTauum ToBapa MpPeTeH3nhn He WMel, C rapaHTUNHbIM
06a3aTenbCTBOM 03HAKOMIIEH N COrnaceH.

Nokynatens(PUO,noanucsb):

www.liosun.ru
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