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NMpeaucnoBue

[laHHOe pyKOBOACTBO COAEPXKMUT UHPOPMALMIO MO MOHTaXY, MPUMEHEHM0 N ncnonb3osaHuto NBIT.
[MpounTanTe gaHHOE pyKOBOACTBO BHMMATENbLHO Nepen MOHTaXXoM U ucnons3oBaHnem UBIMT. He
paspeluaetca ncnonb3osaTtb VBl 0o 3aBepLueHnst NPOYTEHMS BCEX MHCTPYKLMIA MO Be30nacHoCTH
N UCnonb3oBaHuto. [laHHOEe pyKOBOACTBO COAEPXKUT McHepnbIBatoLLYyto nHdpopmauuto. MNMoxanyncra,
CTpOro crniegynte BCeM npeaynpexaeHnam U MHCTPYKUNAM U3NOXKEHHbIM B AAHHOM PYKOBOACTBE

nnu pasmelleHHbIM Ha kopnyce NBIM. CoxpaHute AaHHOE pyKOBOACTBO.

Be3onacHocTb

Cuctema 6ecnepeboiiHoOro NMTaHus OormkHa ObITb 3a3eMrieHa nepen NCMnosib30BaHMEM.
3ameHy OGaTapell JOmkeH MPOU3BOAMTLE KBaNMUUMPOBAHHLIA NepcoHan. batapeun senswTcs
TOKCUYHBLIMW OTXo4amu. YTunmsaums 6atapen 4omkHa NpouM3BoanTCS B COOTBETCTBUM C 3aKOHaMM

N TpebGoBaHUSIMUN K OXpaHe OKpY»KatoLLen cpeabl.

MpeaynpexaeHue

Mpopaxa paHHOro obopyaoBaHUs BO3MOXHA TOMbKO MapTHEpaM MMelLWMM MHGOopMauuto o
JaHHOM Buae TexHukn. Heobxogumo 3HaTb OCOGEHHOCTM MOHTaXa W pacyeTa MOLLHOCTU
noAoGHONM TEXHUKM ANs NPeaoTBpaLLEHUs aBapuid.

Hwukakas 4acTb faHHOTO PyKOBOACTBA HE MOXET ObiTb M3MeHeHa 6e3 MMCbMEHHOMo paspeLleHust

N-Power. KomnaHus octaBnsieT 3a cobon npaBoO Ha OKOHYaTESIbHYIO MHTEepnpeTauunto.
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1 O630p

1.1 Onucanue UBII

UBIT cepum Power-Vision Black HF Module sBmsioTcst TpeThMM MOKOJACHHEM Tpex(dasHbIX
BBICOKOYACTOTHBIX MOAYAbHBIX MBI ¢ moiHpIM HU(POBBIM yIIPaBIeHHEM U BO3MOXXHOCTBIO HapallUBaHHs
moraocty YUBIT no 80kBA/80xBt wnu 160kBA/160kBT.

Bce BHyTpeHHume Monyiau (CHJIOBOH MOAY/Ib, MOIYJb 3apsIHOIO YCTPOWCTBA U MOIYJb
MOHHUTOPHHIa) UMEIOT MOMYJIBHYIO apXUTEKTYpY U IO3BOJISIIOT «TOPSYyIO» 3aMeHy. MOyl COYeTarT B
cebe KOMITAKTHBIE Ta0apuThl, BRICOKYIO HAJEKHOCTh M THOKOCTh. OHU CIIPOCKTHPOBAHBI TAKHM O0Pa3oM
YTO YYBCTBHUTEIIbHBIC K [IEpErpeBy KOMIIOHEHTBI H30JIMPOBAHbI OT MOTOKA ropsiuero Bo3ayxa. Kpome toro, B
CUCTEME peaM30BaH MPOABUHYTHIN (PYHKIIMOHAT OECIPOBOIHON MapalIeIbHOW PabOThI AJis 00eCIIeUeHUS
HEOOXOAMMOM MOIMHOCTH WM pe3epBupoBaHus N+X, HCKIIOYAONUN €IWHYH0 TOYKY OTKasza H

JOITOJITHUTCIIBHO YBeJII/I‘II/IBa}OH.II/Iﬁ HaICKHOCTh CUCTCMBI.

Taobn. 1.1 MakcmarbHas MOLLHOCTb CUCTEMBbI

Tvn wkacda 80kBA 160kBA
Makc. kon-so mogynemn 4 8
BbixogHas MOLLIHOCTb 80kBA 160xkBA

CtpykTtypHasa cxema UBI:

WHTepdercol M aTiuKm
JapsaHoe USB, RS-232, RS-485, SNMA

yerpoiicteo 1 [ GataperHbiit TEPMOAATHMK,

CYXME HOHTAKTbI)

batapeiHbli
pazmbikaTtens

HoMrponsien ﬂ CeHCOpHbIi 3KpaH

Batapes |—0 0——

3apagHoe =
ycrpoictBo 2 |—

Cunosoi mogynb 1

-

BxoaHon |
pa 3IMbIKATEND
Cetb 00— 3|

Cunosoi moayns 2 —

Cunosoit moaynb 3 [ | BhixoAHO

pasmbiKaTeny
[, —

j Harpyaxa

CwnoBoi moaynb 4

B AN S SnghE s Sueya|

L]
Cunoeoi moayns 5
Pasmblkatesnb . °
Baiinaca ° ®
Badinac [ o— AN ® ®
L] [ ]
L] [ ]
Pasmbikatens Cunosoit moayns 20—
py4Horo :
Gaitnaca
L%




1.2 CocTaB cuctembl

OCHOBHbIE KOMMOHEHTbI CUCTEMbI BKITHOYAOT B CeBsi: MOAYyNb MOHMTOPUHra, MOAdyrb 3apsgHOro
ycTponctBa (panee 3Y), cunoBorW Mopgyrnb, aBTOMaTUYECKUA BblkMdaTens (ganee — AB)
YCTPOWCTBA 3alumMTa OT UMNYNbCHbIX MOMEX W nepeHanpsbkeHun (oanee — Y3UIMT), Y3UI un
KOMMYHUKaUWOHHbIE nopTbl. Kpome TOro, B COCTaB BKMHOYEHbI: OCHOBHOW AB, pesepBHbIN

(6annacHbin) AB, BbixogHowm AB, AB cepBucHoro barinaca.

7. AE CEFBVCHD O BEAFATIATA

B0 CHNEFEOA

3. MOOYINE 3y

O. ¥aK [OnuUnA]

B. AR V3N [OMLLA=)

8. BeXO00HOM AB

9. AR ABRT. BAMACA

10, BXOOHOW AR

1. PASBEMBI MOHIMTOPKHNA

2. MOOYINE MOHATOPIHIA

—— <. CHNOS0E MOoOY N

B0 ce2AaOM

Puc. 1.1 CxemaTtnyeckoe nsobpaxeHue NBIM 80kBA

3. AB CEPBMCHOMO

BAMACA
4. BoIXOOHOW AB

5. BXOOHOW AB

B. AB ABT. BAMMACA

7. PASBEMDI

MOHATOPKWHCA
8. MOOYNb

MOHATOPKMHCA

8 MOOVNb 3v

10. CANOBbIE
MORYIA

1. Y3 [onuUA[)

2. AB Yalin

OMALAR)

(RTINS

Puc. 1.2 CxemaTtuyeckoe usobpaxeHue NUBIM 160kBA
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1.3 Pexxumbl paboTbl UBI

MBI cepun Power-Vision Black HF Module — ato online UBI1 ¢ gBoMHBIM NpeobpasoBaHneM.
Pexumbl pabotbl NBIT:
® OCHOBHOW peXnM (CETEBOW PEXUM)
® batapenHbin pexmm
® bannacHbIn pexum
® CepBUCHbIN pexnm (Npy MCMONb30BaHUKN py4yHOro Gannaca)
® Pexum npeobpasoBaHMsa 4YacToThl
1.3.1 OCHOBHOW pexum

Pabounii pexum, npu kotopom cunosol mogynb MBI obecneynBaercss nepemMeHHbIM
TOKOM OT OCHOBHOW CeTW, WHBepTop CcHabxaetcs nocTosiHHbIM TokoM oOT KKM nocne
KOPPEKTUPOBKM KO3 dMLMEHTA MOLLHOCTM U Harpyska 3anuMTaHa HenpepbiBHO 1 6ecnepeboinHo
NepeMEHHbIM TOKOM OT MWHBEPTOPA, Has3blBAaeTCs OCHOBHbIM pexmnmomMm. Mogynb 3apsigHOro
YCTPOWCTBa MOXET OblTb aKTMBMPOBAH B OCHOBHOM pexuMme paboTbl M Gatapen MOryt ObiTb
3apshKeHbl OT CETM C MOMOLLbIO 3Y.

CANOROE MOV

+ CEPBMOHDF BAAMAD

PESEFEHOIA X
IBARMACHDE) 3
BEO0

OCHOBHDIA AC/DC ooroo | | oosac |
sB800 BRI | BYoTRF 3  HEeFTOR ]—-_-) Bhix0n
i L

 ASTOMATHHECKLA BAANAC

[ 5
_4 MOOYT 3Y H EATAPER }7

Puc. 1.3 narpamma paboTbl 0AHOro Moaynsi B OCHOBHOM peXuMe.

1.3.2 batapeiHbin pexxum

Pabouni pexxmm, Npy KOTOPOM HanpsihkeHne 6aTaper NnoBLILLIAETCs ¢ NOMOLLbLI0 BycTepa, a
3aTem obecrneyvBaeT NUTaHUE Harpy3kM 4Yepe3 UHBEpTOp HasbiBaeTcsd OaTaperHbIM PEXUMOM.
Mpu nponagaHun CceTeBOro HarnpshkKeHUs1 CUcTeMa MnepekrniovaeTcss B OaTapenHbin  pexnm
aBTomatTudeckui 6e3 npepbiBaHUs NuUTaHuMs  Harpy3ku. Korga ceTeBoe  HanpsbkeHue
BOCCTAHaBNMBAETCSs, CUCTEMa aBTOMATMYECKU MEPEXOAUT B OCHOBHOW pexum paboTbl Oes
BMeLLaTenbCcTBa onepartopa 1 6e3 npepbiBaHWUA NUTaHUs Harpy3ku. Bpems nepeknioveHns mexay
OCHOBHbIM 1 BaTapenHbiM pexxumamm 0 mc.

LY CEFBIMCHOIM BAITIAC

Y
hY
PESEPEHDV p" ABTOMATIHEDLARN RAAMNAC
IBAMNACHEA
[EEl=t]

OCHOSHOA iy AG/DOC [ OG/D0 | | OC/AD |
S— ' L .Y
ason BRIMPAMMTEE l.—H BVOTER | 3} vreEeeToR | 3 Bpxon

[5] [£1
_,‘ MO =Y H EATAPER }7

Puc. 1.4 Anarpamma paboTbl ogHOro Moaynsi B 6atapenHoM pexmme



1.3.3 bannacHbii pexum

Mpn noBpexaeHun Lener MHBepTopa, Meperpys3ke MHBepTopa WM PYyYHOM MEPEKIHOYEHUN Ha
aBToOMaTMYecKUA Barinac cuioBo Moayrb MEPEKIIYaET Harpy3Ky ¢ MHBepTopa Ha aBT. barnac
6e3 npepbiBaHNA NUTaHUA Harpysku. Mogynb 3Y MOXeET ObiTb akTMBMPOBaH B GainacHOM pexmnme
n 6atapen MOryT ObITb 3apsKeHbI OT CETU C MOMOLLbIO 3Y.

CYNOBOV MOOYI D

N\ / CEPBUCHBDIA BAVMAC
PESEPEHDIA \,
[BAUMACHDIA) N
B200 Y ASTOMATUHECKNPA BAFMAC
OCHOEHOA
B e (L7 AC/DC 4 DC/DC _ AC/DC .
BbiNMPAMWTEND | ’ EYCTEP i WHEERPTOP — BDIXOQ
[+] -]
Momvre ey [  sarares

Puc. 1.5 dnarpamma paboTbl 0gHOro MOAyssi B 6annacHoM pexunme

1.3.4 CepBucCHbIN pexum (py4Hon Barnac)

Mpn HeobxoammocTn obcnyxmBaHns nnn pemoHta MBI HeobxoaMMo BKIIOYMTL NepekniovaTenb
py4Horo Gavinaca 4ToObl NepekntounTb Harpysky 6e3 npepbiBaHus nuTaHud. [pu aTom, ceTeBoe
HanpsbkeHWe He MocTynaeT Ha BHYTpPeHHMEe KOMMoHeHTbl MBI, HO nMpucyTCTBYET Ha BXOAHLIX U
BbIXOOHbIX KNeMMaXx.

cANOE0r MoOYTb

\ CEPE/ICHDI EAAMAC
PESEFEHDIA N N
[BAAMACHEIA)
BB800 ABTOMATHECKIAY BAMMAC
1
ocHoBHOA i
|=1=lala| i
il AC/DC DC/DC I AC/DC A i
BLIMPEMIATENE SYCTEP VIHEEPTOR " 7 a
N
[-1
Moavnis av 3 EATAPER

Puc. 1.6 narpamma paboTbl B CEPBMCHOM pexume
1.3.5 Pexxum npeobpasoBaHnsi 4acToTbl

B UBI1 moxeT 6bITb akTuBMpOBaHa yHKUUSA NnpeobpasoBaTensi YacToThl, KoTopas obecneymsaet

cTabunbHyto BbIxogHyto Yactoty 50 nnm 60 My, nanasoH BxogHon vactoTtbl 40-70 'y. B pexume

npeobpasoBaHmsa 4YacTtoTbl MBI BblgaeT yCTaHOBMEHHYO BbIXOAHYHO 4YacToTy, a pexum bannaca

npu 3ToM He gocTyneH. Npyn HEHOpManNbHOM CETEBOM HarnpsiKEHUW CUCTEMA NEPEKNIOYNTCH Ha

DaTapelHbIn pexunm aBTomaTndeckm n dygeT obecneunBaTb YCTAHOBIIEHHYHO BbIXOL4HYH YaCTOTY.
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1.4 ®YHKUMU U XapaKTepPUCTUKU

MonHoe undcpoBoe ynpasneHue;

Cwuctema ¢ gBoriHbIM online npeobpa3oBaHNEM U YMCTbIM CUHYCOMAANbHBIM HanpsbkeHNeM,
XOopoLuasi COBMECTUMOCTb C Harpy3kamu;

Bce mogynu nogaepuBaroT «ropsidee» BKIHOYEHME;

BcTpoeHHble B Wkad aBToMaTU4eckme BbiknovaTenun obecneynBaroT Npocton MoHTax MBI n
3KOHOMMIO MHBECTULN;

BxogHon koadbduumeHT moluHoctn >0,99, Bbicokmn KO =95% n HM3KME rapMOHU4YecKne
NCKaXKeHNs1 TOka obecnedmBatoT saHeprocbepexxeHne 1 3almTy oKpyXXaroLen cpeabl;
Lnpoknin anana3oH BXOAHOroO HanpsbKeHMs1 U aBToaganTaumusa k Yactote 50/60Iy no3sonseT
npumeHaTb MBI B Nobbix ceTsix;

Mopaepxka npeobpasoBaHus Yactotbl 50 'y B 60 My mnm 60 My B 50 Iy;

BecnpoBogHoe napannenbHoe coeguHeHue, konmnyectBo MBI 1 n3bbiTodHOCT N+X MOXeT
ObITb ycTaHoBNEHa Yepe3 XKK-akpaH;

MapannensHble WBI uvcnonb3yloT MOryT Mchnonb3oBaTb 06wy rpynny OaTtapen ans
3KOHOMWUWN NHBECTULINIA;

MowHocTb cunosoro moaynsa 20kBA/20kBT. B 3aBMCMMOCTM OT KonNu4ecTBa MOAYnen cuctema
MOXeT ObiTb yBenunyeHa go 80kBA/8OkBT, 160kBA/160kBT M makcMmanbHbId TOK 3apsiga
MoXeT 6bITb 120A (4 moayns 3Y);

OnuunoHanbHO AOCTYMHLI pacnpeaennuTenbHbii Moayrnb Ha 16 BbIxogoB, baTapenHbie Mogynm
C ropsiyen 3amMeHowm;

MBKMe BO3MOXXHOCTM HAacCTPOWKK 3apsiga 1 KoHUrypaumm 6atapen, Tok 3apsiga MOXeT ObiTb
ycTaHoBneH B npegenax 0-120A, a konu4yecTBo b6atapein B rpynne MoxeT 6biTb oT 32 go 40
WwT,;

MpooBuvHyTas UWHTENMeKTyanbHas TEXHOMNorMs codepXkaHus 0OaTtapen (3-cTyneHyatbin
WHTENNEeKTyanbHbI  3apsd, TEPMOKOMMEHcauus HanpsbkeHust 3apsga batape u 1.4.)
NPOAeBaeT CPOK CNy0bl 6aTapei;

Mopaepkka XoNoAHOro nycka oT Gatapen 1 aBTOMaTU4eckoe BKIIYEHWE NPy HopManusaumm
HanNpsHKeHns;

JlerkonoBpexgaemble KOMMOHEHTbI MOSTHOCTLIO U30MMPOBaHbl OT MOTOKAa ropsidero Bo3agyxa
4YTO 3PEKTMBHO YyryyLllaeT HaAEXHOCTb CUCTEMBI;

JlerkonoBpexgaemMble KOMMNOHEHTbI MOTYT ObITb 3aMeHEHbI Ha MOAYINbHOM YPOBHE, 3aMeHa Ha
MEeCTE NPON3BOANTCS fErko 1 ygobHo, CTOMMOCTb MoAyren HU3kas;

YOo6CcTBO nogkmntodeHnsi: obenyxmBaHne cnepean, BO3MOXHOCTb nogsoaa kabens cBepxy
WIN CHN3Y

lMpeBocxogHas annapatHad wm nporpammHas 3awmta (Y3WUI knacca C, aBToMaTtudeckue
BbIKMOMaTENW, NpeaoxpaHuMTenn, annapaTtHble QYHKUMM U NporpamMHble  anropuTMbl
3aWwmThbl), camoguarHocTuka 1 6onbLION XKypHan cobbITUi;

5,7” KK ceHCopHbIN gucnnen, 4enoBeKO-OpUEHTUPOBAHHbBIN MHTEPENC;

bonbLuoe KonM4ecTBO KOMMYHMKALMOHHBIX MOPTOB, TakMx Kak RS232, RS485, USB, «cyxuey»
KOHTaKTbl 1 SNMP.



2 YcTtaHoBka UBI1

2.1 MecTO ycTaHOBKMU

< lloBepxHOCTb Ha koTopyto Oyaer yctaHaBnmBaTtbesa VMBI gomkHa ObiTb TBEPOOW, POBHOW U
CTabUIbHON;

< TpebyeTcsi npegycMOTPeTb [[OCTaTovyHoe npocTpaHctBo mexay WBI u creHamu ans
BEHTUNALNY;

< 3anpeweHo pasmewats MBI pagomM ¢ UCTOYHWKaMK Tenna, Nog NpsiMbiMy Jydammn CorHua,
PSIAOM C KOPPO3MOHHBIMUW MaTtepuanamu;

< B nomelweHnn gomkHa BblAepuBaTbCA HOpMarnbHasa Temneparypa (paboyas Temnepartypa:
0°C ~ 40°C). Ecnn nnaHupyeTcsi yCcTaHOBKa B paspshkeHHon atmocdepe (bonee 1500m Hapg
YPOBHEM Mopsi), TO cregyeT BblovpaTtb 6onee mowHbii MBI unn cHM3uTb Harpysky. 3a
KoHcynbTauunen obpawaritecb B CLL N-Power.

< MecTo ycTaHOBKM OOMKHO ObiTb YMCTBIM W CyXUM, HE [OIDKHO cogepxaTb roptouve u
B3PbIBOOMNACHbIE ra3bl U XUAKOCTU MU KOPPO3UHbIE MaTepuarnbi;

< Tlepen yctaHoBkoM TpebyeTcs y4yecTb Harpy3o4YHyr CrnocobHOCTb Mona, Ha KOTOpbl
nnaHupyetcst yctaHoBuTb MBI 1 6aTtapenHble KOMNNEKThbI.

2.2 PacnonoxeHue UBI
MBI gomkeH BbiTb CTabMIbHO pa3MeLLieH Ha NOBEPXHOCTU. [1ns aToro TpebyeTcs 3adouKCnpoBaThb

€ro K nony kpenexom. MoHTaXHble 0TBepCTUS n306paxkeHbl Ha puc. 2.1-2.2.

dpoHTanbHasa cTopoHa

frare o] Fo

+

N ECISIEIETE)

g — % i

- 88000, Do ag)

g————— |

+3T1x <371

Puc. 2.1 (cneBa). PacnonoxeHne MOHTaXHbIX oTBepcTUiA kabuHeTta 80kBA (ed. nam.: Mm)
Puc. 2.2 (cnpaBa). PacnonoxeHne MOHTaXHbIX OTBEPCTMI KabuHeTa 160kBA (ea. nsm.: — mm)

Pacnonoxenune VBl gomkHO cooTBeTCTBOBATbL TpeboBaHNAM 6€30nacHOCTM U XapakTepucTukam
MBIM. MBI pomkeH pacnonaraTtbCAd B 4YMCTOM MOMeELLeHuM, 6e3 BnaKHOCTM, TFOPHYUX WU
B3PbIBOOMACHbIX XXMAKOCTEN U ra30B UM KOPPO3MOHHbIX MarepmanoB 1 He NoA NPAMbIMU fyv4amm
conHua. YcrtaHoBka WBI1 npomsBoguTca pydHbIM CNOCOOOM MMM C MOMOLLbIO MOABLEMHbIX
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MexaHu3MoB. [1pu ycTaHoBKe criegyeT npeaycMoTpeTb NPoCcTpaHcTBO Mexay MBI u okpyxeHnem
ONS BEHTUNSLMM U paccenBanns Tenna. MMHMMarbHble 3a30pbl MpUBEAEHbI B puc. 2.3

Puc. 2.3 3asopbl npu yctaHoBke UBIT (eq. nam.: mm)

CoBeT: ans o6ecnevyeHnsl TpebyeMon BeHTUNALUM U pacCeUBaHUA Tenna He nepeKkpbiBanTe
M He BCTaBnsANTe NOCTOPOHHUE NpeaMeTbl B BEHTUNSILMOHHbIE U NpoYMe OTBEpPCTUS.

2.3 Pasrpy3ka u pacnakoBka

MNonb3oBatenb gomkeH npoBepuUTb YyNakoBKY Mocre nony4vyeHua Ha npegmvet nospe>|<,1:|,eH|/||?1. 3arem
OTKPbITb yNnakoBKY U nNpoBepuTb LENTOCTHOCTb 060pyﬂOBaHI/IFI. B Cny4ae O6Hapy)KeH|/IFI
nospem,quMﬁ CBAXUTECH C NOCTaBLMKOM.

1. OtkponTe ynakoBky kabuHeTa. [NlocrnegoBaTensHOCTbL AENCTBUN:

1) PacnonoxuTte ynakoBKy BEPTMKANbHO;

=3

=

=

=

L~

7

Puc. 2.4 PacnonoxeHue ynakoBKku nepen BCKPbITUEM

CoBeT. y6eguTeCcb YTO NOAAOH HaXOAWUTCS CHU3Y neped BCKPbITUEM YNaKOBKM, MHadve
BO3HUKHYT Heyf06CcTBa NpY OTKPbLITUU YNAaKOBKU U YCTaHOBKe KabuHeTa.
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2) OTKpOMNTE BEPXHIOK YacTb YNAKOBKU W yaanuTe NeHonnacrT;

. -

Puc. 2.5 BekpbiTue gepeBsiHHOW YNakoBKU

CoBeT.: UCNonb3ylTe LWNULEBYIO OTBEPTKY M MNOCKOrybubl 4YTOObl OTKPbITb BEPXHIOK
KPbILIKY C MeTannM4yeckumMm cko6amu. ByabTe ocTOpOXHbI U He NOBpeaAUTe CoAepPXKUMOE.
3) CHMMKTE GOKOBbIE KPbILLKK SILLMKa U yGepuTe neHonnacr.

Puc. 2.6 PacnakoBaHHbIn kKabuHeT

CoBeT. nepemecTuTe KaGMHET K MeCTy YCTaHOBKW, NpeABapuUTeNibHO CHAB Kpenex K
noanoHy. ByabTe 0OCTOPOXHbLI U HE NOBpeauTe KaGUHeT.

[MpoBepbTe KOMMNEKTHOCTb: cepTudmKkaT (geknapauus), pykoBoacTtBo, CD-guck, Knwounm ans
nepegHen N 3agHen OBepu.
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2. BckpoiTe ynakoBKy ¢ MOAYNAMMU:
1) YcTaHoBMTE yNakoBKY B YCTOMYMBOE MOMOXEHNE;

Z

Puc. 2.7 HapyxxHasa ynakoBka mogynemn
2) OTpexbTe CTPETY-NIEHTY, yaanuTe CKOTY U OTKPOMTE YNakoBKY U3 rohpoKapToHa;

rOMPOKAPTOH MEHONNACTOBLIA

YNOTHATEND

Puc. 2.8 BckpbiTue ynakoBku ¢ Mogynem

3) Y6epuTe neHonnacT CBEpPXY;

T+

MEHONNACT

MEHOMMACTOBDIA
rMooePOKAPTOH _~NTNOTHATEND

DEEPYED%E

Puc. 2.9 PacnakoBka moayns

4) BbiHbTE U3 KOpO6KVI O60py,Cl,OBaHI/Ie B NONMM3TUINEHOBOM NakeTe u CHUMUTE NakeT

CoBeT: KOMMMeKTaums K KabuHeTy M MoaynsaMm AOMMKHa OblTb HaAeXHO COXpaHeHa,
0CobeHHO pykoBoACTBO U CD-AUCK, KOTOpble coaepXKaT UHCTPYKLMKM no 6e3onacHocTu. He
ucnonb3ynte obopyaoBaHMe [0 MNpouTeHUMsA pykoBoacTBa. Bce npepynpexaeHus,
pacnonoXxeHHble Ha 060pyAOBaHMU U B PYKOBOACTBE AOMKHbI CTPOro cobniopaTbes.
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2.4 Bblbop kKabensa n nogkno4veHue

2.4.1 Bbibop kabens

Mpu BbIGOpPE TUNA M cevyeHus kabens creayeT yuyuTbiBaTb MakCUMaribHY MOLLHOCTb CUCTEMbI,
HauMoHanbHble CTaHAapTbl U TPebGoBaHWA U YCIOBUS 3KCMyaTaumMmn (TemnepaTypa 1 npoknagka
kabens). Kabenu gomkHbl ObiTb BIOpaHbI MCXOAA U3 MaKCUMaIbHbIX ANUTENbHbIX NEPEMEHHbIX U
NOCTOSAHHbLIX TOKOB. CM. Tabn. 2.1

Tabn. 2.1 Tokn

Makc. BxogHon TOK npu nonHou | BeixogHou Tok B uUenu
mowHocTb MBI | Harpy3ke M Makc. TOKe | TOK Npu Makc. | 6baTtapen
3apsiga 6aTtapen Harpyske (npn 32 wr.)
80kBA 176A 121A 215A
160kBA 250A 242A 430A

2.4.2 lMopkntoyeHne kabens

KabnHeTbl 80 n 160kBA ykoMnneKkToBaHbl CUCTEMOW pacnpeaeneHusl.

MmeeTca gBa BBOOA: OCHOBHOM U pe3epBHbIN (bannacHbIn). Ecrivn pesepBHbIi BBOA OTCYTCTBYET, TO
Bbl MOXETE 3aMKHYTb OCHOBHOW U pe3epPBHbIN BXOAbl C MOMOLLIbIO KOMMMEKTHbIX WKH. CM. HUXe
CXEMY NOAKITHOYEHMS.

@ [MogkntoveHne kabenen k kabnHeTy 80kBA

OTBepcTMa BXOOHbLIX U BbIXOOHbIX Kabenern nsobpaxeHbl Ha puc. 2.10. NponoxuTte kabenu yepes
3TN OTBEPCTUS.

MLEBAR CTORPOHA

. i
o HC)
d oo N
* ol e 2 v ]t oTesPCTVA BXOOHD
e =il W BEIMOOHEIX KASENEA
. .
. flE =]
e I~ — — —~ — |
= —: . =

Puc. 2.10 OtBepcTusa BXOOHbIX U BbIXOAHbLIX kabenen kabuHeta 80kBA
MoakntovyeHne kabens:
1) CHMMKTE NaHenb ¢ oTceka ANns NoakniyeHus

HE H H

MAHEND OTCEKA ONA
MOOKIMOYEHR

BWO CAEFPEO

Puc. 2.11 MNaHenb oTceka onsa noakntoyeHus kabmHeta 80kBA
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2) MNoakntounTe 3a3emneHne, kabenb OCHOBHOMO BBoAA, Kabenb pe3epBHOro (bavnacHoro) BBoAa
(MM yCTaHOBUTE LUMHbI €CIIM OHM HE YCTaHOBIEHbI), 6aTapeliHbi kabernb, BbIxogHOW Kabernb K
COOTBETCTBYIOLLMM Knemmam. Ha pwuc. 2.12.
NodKkni4YeHne OCHOBHOMO 1 pe3epPBHOIO BBOAOB.

CobntoganTe nocnegoBatenbHOCTb a3 Npy NOAKMHYEHNN.

= =

=

ol 4 Jle DEIER EIERR
OCH. PE3EPB.
B8O BECA FJ"”"‘:'“—|
BAT + | BAT= A B c A B c A B c
BX. 3A3EMNEHHE WHHA HERTPANM BLIXCOHOE

JAIEMNEHWE

PA3OENBHOE NOOKMOYEHME OCHOBHOMO
M PESEFPEHOMO BEOOA

Puc. 2.12 BxoaHble 1 BbIxogHble nogkntoyeHnsa kabmHeta S8OkBA

3) YcTtaHoBWTE 0OpaTHO NaHernb

13

n3obpaxeHbl pasfenbHoe W COBMELLEeHHOoe

1

|

.
los
Gl
X

1
=i
S o]

[0] °|o °|o [0]°[o]
of| - el |&
. N | |
af [o]] ™ ||e
o [ 1
o| |o [o ol Jo]l o
B
No[ e[ el {=[3e |=2[]e
EIERE DEEENE] BIERIE
OCH. aumﬂ_l
BBOR,
BAT+ | BAT- B C A | B c
BX. 3A3EMNEHWE WHHA HERTPAITH BbIXO[JHOE

3ASEMNEHWE
COEMELLEHHOE NOOKMOYEHKME OCHOBHOMQ
¥ PESEFPBEHOMD BEBOOA



@ [MopkntoveHne kabenen k kabuHety 160kBA
OTBepcTus BXOAHbIX U BbIXOAHbIX Kabenen nsobpaxeHsl Ha puc. 2.13. MNponoxuTe kabenun yepes
3TW OTBEPCTUS.

NMMUEBAR CTOFPOHA

> )

OTBEPCTUE ONA B2
exoOHLX Kasenewn ||

OTBEPCTUE ONA |
BbiXoaHbIX KAsenEA| [ |

e =
x. 3

Puc. 2.13 BxogHble 1 BbIxogHble oTBEPCTUS KabuHeTa 160kBA (BMAa cBepxy)

Kabenb OCHOBHOro BBOZa M OaTapen NpoKnaablBaeTcsi Yepe3 BXOLHOE OTBEPCTUE, BbIXOOQHOW
kabenb NpoknagbiBaeTcs Yepes BbIXOQHOE OTBEPCTME.

MoakntoyeHne kabens:
1) CHUMUTE NaHenu BXOOHbIX U BbIXOOHbIX OTCEKOB MOAKMIOYEHUS]

power connection cover panel (front) power connection cover panel (back)

H H .EI[L?H’EE!

Puc. 2.14 lNaHenu otceka angd nogkniodyeHnsa kabmnHeta 160kBA

2) MNopxntounTte 3a3emnieHne, kabenb OCHOBHOroO BBoAa, kabenb pesepBHoro (banmnacHoro) BBoga
(VN yCTaHOBUTE LUWHbI €CNIN OHU HE YCTaHOBIEHbI) N GaTapenHbin Kabenb K COOTBETCTBYHOLLUM
knemmam. Ha puc. 2.15. nsobpaxeHbl pasgenbHoe U COBMELLEHHOe MOoAKNoYeHNe OCHOBHOIO t
pes3epBHOIro BBOAOB.

CobntoganTe nocnegoBaTenbHOCTb a3 Npy NOAKIHYEHNN.
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PAZOENDHOE NOOKMOYEHME OCHOBHOMO COBMELLEHHOE NOOKMOYEHKYE OCHOBHOMO
1 PEBEFBHOMO BEBOOA ¥ PESEFPBHOMD BBOOA

Puc. 2.15 BxoaHble 1 BbixogHble noaknodeHnsa kabnHeta 160kBA

BbixoaHble kabenu nogkntoyatotes czagu MBI, Cm. puc. 2.16

BbixonO

Puc. 2.16 MNogkntoveHne BbIxodHbIX kabenen k kabuHeTy 160kBA

3. YctaHoBUTE 06paTHO naHenu.
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2.5 CoeguHeHune 6aTapeun

lpynna Gatapen ana gadHoro MBI cocTtouT M3 NOCOBOrO M MMHYCOBOIMO «Mfeda», obuiee
Konu4yectBo Batapen moxeT ObiTb 0T 32 o 40 wT. 12B n konvyecTBo Gatapei B NIOCOBOM U
MUWUHYCOBOM «Myie4e» OOSMKHO ObiTb OONHAKOBLIM.
CoeguHeHne 6atapen nsobpaxeHo Ha puc. 2.17:

nNnocoBOr nrPOBOAO CO MIMHYCOBOIA
nroeon CPEOHE TOYKIA nrPoBOA
18-20 WT. 18-20 LWT.
12B AKEB 12B AKEB

oI N R W T S R S

AKB AK —-— AKB AK —-— AR KB

Puc. 2.17 CoeavHeHne batapen

CoeanHute Bce Gartapenm nocnegoBaTenibHO (Kak M300pakeHo Ha puc. 2.17) u nogknounte
«HyneBon» GaTaperHbIi NPOBOA, K CpeaHeln Touke GaTaperHown rpynnbl. Takum obpasom, rpynna
6atapen n VMBI gormkHbl ObITb NOAKMIOMEHBLI APYr K Apyry 3 NpoBodaMy BMECTe C MITOCOBLIM U
MUWHYCOBbIM npoBofomM. BbaTapen mexay nnCOBbIM KOHLOM WM CpedHen TOYKOW HasblBakoTCH
«MMCOoBBIM Mfievyomy. batapen mexgy MUHYCOBbIM KOHLIOM W CpedHEN TOYKOW HasblBaloTCH
«MUHYCOBbIM Mne4vomy. [lonb3oBatens MoOxeT BblIbpaTeb TUN U KONMYecTBo OaTtapen B
COOTBETCTBMU C TpeboBaHusamu. Mexay 6atapernHon rpynnon u MBI Heobxogumo yCTaHOBUTb
aBTOMaT WNM pyounbHWK C MpeaoxpaHuTensMy Ans 3aluTbl OT MpeBbleHUss Toka W Ans
OTKMoYeHMs 6aTapeun npy 06CNyXMBaHUN CUCTEMBI.
Mpu MoHTaxe GaTapen HeobxoamMmo cobnoaaTh creaylLmne ykasaHus No TexHuke 6e3onacHocCTu:

1. Tpn nogkntoyeHUn OaTapent MOXKET MNPOM3ONTM MOPAKEHUE INEKTPUYECKUM TOKOM,
BbICOKMI TOK KOPOTKOIO 3aMbIKaHUS MOXET NPUBECTM K BO3rOpaHuIo;

2. HanpspkeHne 6GaTapeu moxeT gocturaTb 480B MOCTOSIHHOrO Toka. JTO HamnpshkeHue
sABnsieTca cMepTenbHbIM. [oxanyncTa, cobnogante TexXHUKy 6esonacHocTu.

3. Tonbko KBaNMMULIMPOBaHHbLIN NepcoHan MOXeT npousBoauTb COopKy M obcnyxusaHue
Batapeln.

4. HapgeHbTe 3alUMTHbIE 04K ANS 3alnUThl [Ma3 OT ANEeKTPUYECKON ayru

5. CHMMmuTE KOMbLA, Yackl, Lenoyku, bpacneTsl U Npoyvme NpPoBoAsLIME akceccyapbl

6. Micnonb3yinTe n3onmMpoBaHHbIA MHCTPYMEHT

7. TpebyeTcs pa3oMkHyTb GaTapenHbl pasmblkaTenb Npu nogkntoveHmum 6atapen k UBIM. Mo
3aBepLUEHMM NOAKMIYEHN HeobxoamMMo ybeauTbes, YTO MocrnefoBaTeNbHOCTb U MOMSAPHOCTb
BCEX COEQUHEHWI NPaBUrbHbIE;

8. Ecnun nonb3oBaTenb HyXXgaeTcs B UsMeHeHnn yncna 6artapei (B Tom yncne 6e3 octaHOBKM
pabotel WBIT) oH pomkeH obpaTuTbCa B Hawy KomnaHuiwo. He nbiTanTech Aenatb 37O
CaMOCTOATENLHO.
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2.6 MoHTax moaynen

2.6.1 lNocnepoBaTenbHOCTb MOHTaXa:

1. CHuMnTEe aOekopaTuBHbIE NaHenn ¢ POHTarbHOM 4YacTu kabuHeTa B 3aBMCUMOCTU OT
Konm4yecTBa ycTaHaBnuBaeMblX Modynen.

2. YctaHoBuTe Moaynb 3Y 1 cunoBbie MOAYNN B COOTBETCTBYHOLLME CMOTbI CBEPXY BHU3 (CM.
nopsiaoK YCTaHOBKM Ha puc. 1.2)

3. Ha obeunx ctopoHax mMoayns MMeTCsi OTBEPCTUS AMsS KPenneHWs BUHTaMKn K KabuHeTy.
3akpenuTte MOAYINb, UCNONb3YS KPenex OT AeKOopaTUBHbIX NaHenen.

4. ®ukcauma moayns OofkHa NpoM3BOAUTCH TOMbKO crneuuanbHbiM BUHTOM Huangguan
(M5*16), nHa4ye 3TO MOXET NPUBECTU K MOBPEXAEHUIO BHYTPEHHENO BKOYATENst B KabuHeTe unm
HEBO3MOXHOCTM BKMOYNTL BT,

3ameTka: HagaBuTe MeANeHHO Ha MoAynb YTOObl BCTaBWUTb €ro B pa3beM MOMHOCTbH. He
NblTakTeCb CUINOW BCTaBUTb MOZYMb, 3TO MOXET NPMBECTM K NMOBPEXAEHMIO LLUTEKEPOB pa3bemMa.

2.6.2 «['opayee» BKNoYeHME Moayns

MBI nopnepxmBaeT «ropayee» BKodeHne mopyrnen. MBI oTcnexmnBaeT noaknoyeHne BCex
MOZYMNEN 1 BKIOYaET UMW OTKIIOYAET MOAYINM B COOTBETCTBUU C UX COCTOSIHUEM.
1. YctaHoBka mogynsi

1) YcTtaHoBMTE MOAYNb B COOTBETCTBYHOLLMIA MYCTOM CMOT KabuHeTa, 3aTEM HadaBUTe Ha Hero
4TOObI BCTABWTb B pa3beM MOMHOCThIO.

2) Wcnonb3ynTte BUHTLI Huangguan 4ToObl 3adouKCUpOBaTb MOAYMb C 2 CTOPOH (BUHTHLI Ha
NeBOM CTOPOHE AOIMKHbI ObITb 3aKpenneHbl B TedeHne 30C. nocne yCTaHOBKN Moayns).

3) UBIT aBTOMaTM4eCKM BKITHOYMT HOBbIM MOAYfb MpW €ro oOHapyXeHwu, 3anyck OyaeT
3aBepLUEH Yepe3 HEKOTOPOE BPeMS 1 C 3TOro BpeMeHn Moaynb 6yaet B paborte.

4) TMpun pobaerneHnn HOBOro OGaTapedHOro Moadyns fnocfne TOro Kak OH YCTaHOBMEH U
3adMKCMpoBaH HaxXmMuTe U yaepxusante B TedeHue 2 c. kHonky ENTER. Mogynb Bkniountcs
aBTOMAaTUYECKM.

2. N3baTtne moayns

OTKpyTUTE BWHTBI 4YTOObI BbIKMOYUTE MOAyNb. [locne OCTaHOBKM BEHTUMATOPOB BbiTaluUTe
Moayrb.

3ameuaHue:

1. BMHT B neBOM 4YacTM MOAYNSA KOHTPONMUPYeT BKJIIOYEHMEe MoAayns, COOTBETCTBEHHO
OOJDKEH UCNONb30BaTbCA cneumanbHbiM BUHT. TpebyeTcA 3akpyTUTb BUMHT B TedeHue 30c.
nocrne ycTaHOBKM MOAYNSA B KaOMHeT.

2. CunoBon mMoaynb AOMKeH ObITb BcTaBneH B kabuHeT nocne 30c. nocne u3BneyYeHus
(apyroro mogyns), MHa4e 3TO NpMBeAeT K BO3HUKHOBEHUIO HEUCNPABHOCTU CUCTEMBI.

3. Bce moaynu AOMXKHbI ObITb YCTaHOBIEHbI B COOTBETCTBYHOLME CINOThI Kak N306paxeHo
Ha puc. 1.2, uHaye UBIT He BKNnrounTCA.
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3 YnpasneHue UBII

B paHHOM rnaBe onucaHbl BCE OnepauuMuM KOTOpble MOXET MNpPOM3BOAUTL MONb30BaTENMb:
BkntoyeHue MBI, otknoveHne VMBI, 3anpockl COCTOSIHMSA, HACTPOKMKa NapamMeTpoB 1 Npoyee.

CoBer: Tpe6yeTc;| BHUMaATEJNIbHO MU3Y4YUTb UHCTPYKUMU nNnpexae 4YemMm npeanpuHUMaTb
Kakue-nmbo penctBuA. OwmnbKm MOryT npuBectTM K TpaBMaM WK nNoBpexaeHur

o6opyaoBaHus.

3.1 OnucaHue moaynst MOHUTOPUHra

Mogyrnb MOHUTOpPMHra COCTOUT K3: CBETOAMOAHble MHAMKaTopbl, 5.7” XK CeHCOpHbIN 3KpaH U

KHOMKKW ynpasneHusi. Cm. puc. 3.1.

CBETOOWMOOBI KHOMK ¥MPABMNEHIA
| |
1 l I
™ 1 Tad [
] @ L L
. FAULT - -
y O EBrPEm - [
] v
, 0 ATy [
] o DML ENTER ‘:::“ I
| [
. I 8 ira C:) !mﬂm&

5.7" CEHCOPHDbIM 3KPAH XOMNoOOHDbIK CTAPT

Puc. 3.1 Mogynb MOHUTOPUHIa

OnucaHune NuKTorpamMmm 1 Haanucern npMeeaeHsl B Tabn. 3.1.

Tabnuua 3.1 3HavyeHne Hagnucen 1 NMKTorpamm.

PacnonoxeHue Muktorpamma/Hagnucb | 3HaveHme
FAULT MpeaynpexgeHne
Csetoguogpl BYPASS MutaHne Yepes Gannac
BATTERY MuTtaHne ot BaTtapen
NOMAL lNuTaHue ot cetn
'@ HacTtpoiika
(S 3y
batapes
BkntoyeHne

@I@l@

BbikntoueHue

I/P

BxogHble napameTpbl
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O/P BbixoaHble napameTpbl
BosBspart B rmaBHOE MEHI0
B T B npeabl ee MeHIo
MNukTorpammebl 2 o3Bpa PeApIAYyL
Ha  CEeHCOpPHOM
KK-oKpaHe \j I Nuncratb BHK3
+ I NucrtaTtb BBEPX
2k | YKypHan cobbITuii
By E | MapameTpbl Moayns
=1 CamoTtecTMpoBaHMe W  OTKMOYEHUE
=D 3ByKa
IT Mouck cobbiTun
TAB MepekntoyaTenb
CEHCOPHOIO/KHOMOYHOTO YNpaBneHns
UP MNepemeLlleHne Kypcopa BBEpPX
KHonku DOWN MepeMelleHne Kypcopa BHU3
ynpaBrneHus ENTER MoaTeepxaeHne
CANCEL BoaBpart K CEeHCOPHOMY ynpaBneHunto
COLD START XonogHblvi cTapT
EPO OKCTPEHHOE OTKITHoYEHNE

)KK-SKpaH nogaepXxmneaet 2 BMaa ynpasneHund: KHonKkamMmun unn KacaHunem.

1. YnpaBneHne KHomnkamu
HaxmuTte kHomky TAB 4TOObl MEPEKMIOYMTCA B PEXUM ynpasBreHust KHomkamu. BbiGpaHHas
nukTorpamMmma oTtobpaxaetrcss B uHBepcun. [Nepemeltante kypcop kHonkamu UP n DOWN.
Haxmute ENTER 4TOObI BbIOpaTh COOTBETCTBYIOWMIA pa3gen MeH. Haxmute CANCEL 4To6bI
BEPHYTLCHA K CEHCOPHOMY YrpaBreHuio.

2. CeHCOpHOE ynpaeneHue
Kacaritecb cooTBeTCTBYHOLMX NUKTOrpamMm Ha XKK-akpaHe.
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3.2 BKknroyeHue

Mepen BKNO4YeHMEM TpebyeTcA nNpoBepuTb YTO BCe BWHTbl 3aKpensieHbl U Bce
nogknoYeHnsi BepHbl. BxogHoOW, BbIXOAHOW, OaTapeWHbI pa3mbliKaTenu AOMKHbl ObITb
OTKINIOYEHbI.

3.2.1 BkntoueHnune UBIT B ceTeBOM pexunme.

1. MpsiMoe BKMHOYEHUE OT CETU

1) MogkntounTe BXOAHYIO CETb

3aMKHWUTE BXOAHOM aBTOMAT YTOObLI NoAaTh CeTeBOE HanpskeHne. BKounTcs akpaH, Ha KOTOPOM
oTobpasnTbCcs NPUBETCTBYE.

WELCOME TOD USE
OHLTIHE UPS

Puc. 3.2 MNpusetcTBUe

YUepes 1c. akpaH o6HoBUTCA 1 ByaeT oTobpaXkeHo rmaBHOE MEHHO.
288KUA SINGLE  2812/87/22 14:18:22

1/P _ﬁlwp

$2% T
I

F_:ICJJ] (D

Ups Standby

WARH= 1

Pwuc. 3.3 maBHOE MmeHIo

2) BkntoueHue NBI

I
KocHutecb NMUKTOrpamMmmbl B [MaBHOM MEHI0 YTOObI OTKPbITb MEHIO BKITHOYEHUA. KocHutecb

nuktorpaMmmel TO_INV un 3atem VBl HayHeT NpoLecc BKNIOYEHUSA OT CETU.

288KuUA 0H/0FF 2012787722 15:19:45

UPS ON/OFF
BYP ON| | INU ON|

CHG OMFOFF

Ups Standby

WARH= 1

Puc. 3.4 MeHto BKntoYeHUs
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3anyck VBl OT ceTn 3aKoHYMTCHA Yepe3 HEKOTOPOe BPEMsI U CBETOAMOAbl Ha NULEBOM NaHenm
CWMOBbIX MOAYNEN BKIHOYATCS.

Mogynb 3Y BKNOUMTCS aBTOMaTUYECKM MOcCre 3anycka cunoBblx mogynen. CeeToamoa Ha
nMueBon naHenun modynsa 3Y BKIYUTCS Yepe3 HEKOTOpPOe BpPeEMS U MPOLIECC BKIOYeHMs Oyaet
3aKOHYEH.

3) BkntoveHne 6ataperHoro U BeIXOQHOIO pasMbiKaTens

[MpoBepbTe 4YTO HanpshkeHMe 3apsiga B HopMe nocrne BkmwdeHuss MBI B ceTeBoOM pexume wr
3anycka moaynst 3Y. 3amMkHuTe OartaperiHbii pasmblkaTenb M BbIXOAHOW pasMbiKaTenb ecrin
HanpshkeHne B Hopme. Tenepb MBI HaxoauTcs B HopMarnbHOM paboyem COCTOSIHUM.

[MOoTOK 3HEeprumn nocre BKMNOYEHUSI B CETEBOM pexmme n3obpaxxeH Ha puc. 3.5:
280KUA SINGLE 2812787722 14:22:36

C

I-P

03
Egﬂ "‘Jcstézzlz’ﬁigﬁ (E)

o-P

Mains Hormal

HO WARH

Puc. 3.5 PaboTta B ceTeBOM pexnme

2. MepekntoyeHne 13 pexxmMma dannaca B CETEBON PEXNM.

I
Ecnu mMoaynu pa60Ta+0T B pexunme fannaca kocHuUTECb NMUKTOrpaMmbl B MaBHOM MEHIO

4yTOObI OTKPbITb MEHIO BKITHOYEHUA.

288KUA OH/O0FF 2012/07/22 14:42:33

UPS OM/OFF

CHG ON/OFF

P CHG |EquaL3 h| |FLOAT|
N CHEG |EquaL3 n| |FLOAT|

Mains Hormal

HO UYWARH

3.6 MeHIo BKIoYeHus

Haxmute nuktorpammy TO_INV. MBI HauHeT npoueaypy BKIOYEHMS B CETEBOM pexuMe, KoTopas
3aBepLUMTCS Yepe3 HEKOTOPOE BPEMS.
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3.2.2 BkntoyeHne B baTapeliHOM pexume.

Mpun oTcyTCTBUM BXOAHOTO HanpsikeHnst VIBIN MOXeT ObITb BKITHOYEH HAMpPAMYHO OT GaTape.
1. 3amMKHUTE BaTapenHbli U BXOAHOW pa3mblKaTeny YTobbl NoakniovmMThL 6aTtapen
2. Haxxmute kHonky COLD START Ha nvueBOr naHenyn moayns MOHUTOPUHrA YTOObl BKIHOUYUTL

YKK-akpaH. Ha YKK-akpaHe oTobpasnTcs rnaBHOe MEHHO.
2@88KUA SINGLE  2812707/22 14:29:14

1P 1 ﬁl 0P
{04 T
=2 Q)

HO WARH

Pwuc. 3.7 NnaBHOE MeEHI0.
3. Haxxmute u ygepxumsante 2c. ENTER ang BkntodeHnst cunosbix mogynen n mogyna 3Y

I
4. KocHutecb NMUKTOrpaMmbl B [MaBHOM MEH0 YTOObI OTKPbITb MEHKO BKITHOYEHUA. KocHutechb

nuktorpammbl TO_INV. IMNpouecc BKOYEHUS B GaTapeiHOM peXnme 3aBepLUNTCs Yepes
HekoTopoe BpeMsl.

208KUn OHSOFF 2012707722 14:38:18

UPS ON/OFF
BvP ON] [ 1nu oN]

CHG DM/OFF

Ups Standby
WARN= 5

Puc. 3.8 MeHto BknioveHns
5. 3amkHUTe BbIXxoaHOW pa3mblkatens. C aTtoro momeHTa MBI HaxoguTca B GataperiHoM pexume.

MoTok aHeprun nsobpaxeH Ha puc. 3.9.
260KUA SIMGLE  2812/087/22 14:26:56

I-P

&

Battery HMode
WARN=* 5 |

Puc. 3.9 Pabota B 6atapeiiHOM pexnmve
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3.2.3 BkntoyeHne B 6arinacHoM pexnve

BkntoyeHne B GarinacHbIi peXXMM MOXHO MPOM3BECTU HaMpPsIMy0 U3 CETEBOrO pexmnma unu npu
oTkntoyeHHoM MBI npu Hanmuunm cetu (He gonyckaeTcs NpsiMoe BKITHOYEHWE B OarnacHbIi pexnm
npu Hanuumm cetm u  npu  oTknodeHHoM WBI ¢ ycTaHOBMNEHHbIM  U3OMUPYIOLNM
TpaHCOPMaToOPOM Ha BbIXOAe).

1. MNepekntoyeHne B 6arnacHbiv pexum npu 3anycke MBI (ceTeBoe HanpshkeHne B HOpME, HO
MBI He BKIOYeEH)

MBI He BKNIOYEH B JaHHOE BPEMS U 3KpaH BbIrMsaauT Kak Ha puc. 3.10:

208KUA SINGLE 2012707722 14:35:34

- |
;

Ups Standby

0/

Gl (=] [£]

WARN= 1

Puc. 3.10 maBHOe MeHI0

I
l) KocHutechb NMUKTOrpamMmbl B [MaBHOM MEHI0 YTOObI OTKPbITb MEHIO BKITHOYEHUA.

280KUA ON/OFF 2012707722 14:35:58

UPS ON/OFF
[Bvpr oN] |[1nV ON]

CHG ONSOFF

Ups 3tandby

IEE

WARH= 1

Figure 3.11 MeHto BKNoYEHMSA
2) KocHutecb nukTorpammbl TO_BYP 4yto6bl nepekntountb VB B 6annacHbin pexxum. Moayns 3Y
BKITHOYMTCS aBTOMAaTMYECKN Yepe3 HEKOTOPOE BPeEMSI.
4) MNpoBepbTe HanpsbkeHre 3apaga moayna 3Y, 3amkHUTe 6atapenHbli N BbIXO4HOW pa3MbiKaTenu
€ecnun HanpshxkeHue 3apsga B Hopme. C atoro momeHTa UBI HaxoguTes B pexunme Gannaca.
MoTok aHeprun nsobpaxeH Ha puc. 3.12:
280HUA  SINGLE 2012707722 14:37:12

|_/
%} o (A i ' |

T

Puc. 3.12 PaboTta B 6annacHOM pexume

o-P
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2. MNepekntoveHne B GanacHbli pexxMmMm N3 CETEBOTO pexuma.

Korga MBI HaxognTcs B CETEBOM PEXUME KOCHUTECH MUKTOrpamMmbl @ YTOObI OTKPbITb MEHIO

BbIKJTHO4EHUA.

20808KUA ON/OFF 2012/087722 14:39:55

UPS ONHSOFF

CHE OM/OFF

P CHEG | EquaLs n| |FLoaT|
N CHEG | EquaLs n| |FLoaT|

Bypass HMode

HD WARH

Puc. 3.13 MeHIo BbIKMO4eHUs
Haxmute nuktorpammy TO_INV 1 MBI nepekntoumTcs B GannacHbI pexxum.

3.2.4 3anyck py4HoM camoamarHocTukm 6atapen

UTtobbl npoBepuTb COCTOSIHME Oartapeir M obecneuntb MX JOMAryl0 cnyx0y Heobxoanmo
neprvoanYveckun 3apsbkatb U paspsbkatb 6atapen. ATo HeoOxoauMo YTOObI yoeanTbea YTo baTtapen
MoryT obecneunTb becnepeboliHyto paboTty UBIT ¢ Harpy3koi npyu aBapym BXOAHOTO HaMNpsiKeHUs.

(o)
HaxmuTe nuktorpammy <P} B rmaBHOM MEHIO. OTKpoeTca MeHo ¢ nukTorpammamun TEST_10S,

TEST_10M, TEST_LOW, CANCEL, MUTE OFF. Bbibepute ogHy 13 nepBbix Tpex NporpaMmm Ass
BblObOpa BpeMeHuW TecTupoBaHuWsi. BblOvpaiiTe pasnuyHoe BpeMs TeCcTMpOBaHWS Mpu
HeobXxoaANMOCTN.

2080KUA TEST CHD 2812787722 14:48:23

TEST 183 TEST 18M

TEST LOW CLR TEST

MUTE

Mains Hormal

MO WARH

Puc. 3.14 MeHio Tecta GaTapen 1 OTKNIOYEHMS 3BYKa
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3.2.5 BkntodyeHme mogynsa 3Y

3ameuaHue: go 3anycka Tpebyercs ycTaHOBUTbL napameTpbl moaynsa 3Y u y6eauTbCcAa 4To
HacTPOMKM COOTBETCTBYIOT MapameTpaM 6aTtaperHoW rpynnbl. HacTpoWku [OMXKHbI
NPoU3BOAUTCA KBaNM(PULNPOBAHHbLIM NepPCOHaNnoM.

1. Mogynb 3Y aBTOMaTM4eCKkn BKIOHAETCA U 3apshkaeT batapeun npu BkntodeHnn UBI B ceTeBOM
unn GannacHom pexume.
2. Ecnn moagynb 3Y OTKNIOYEH U HEOBXOAMMO €ro BKM4YnTb, TO koraa MBI HaxoanTes B ceTeBOM

I
unm GamnacHom pexnme, KOCHUTECb MUKTOrpamMmbl B MaBHOM MEHIO. OTKpoeTCFI MEHIO

mogyns 3Y. KocHutecb CHG_ON u mogynb 3Y 6Oymer BkmtodeH. BkntoyeHne mogyna 3Y
3aBepLUNTCS Korga CBETOAMOA Ha MOAyre BKITHOUNTCS.

288KUA UPS OM  2812/84/12 89:26:53

MODULE IS POWERED®

CHARGER POWER OH?

=1
CHG_ON BACK =
I I

HATHS HORHAL

HO WARH

Puc. 3.15 MeHio BkntoyeHus mogynsa 3y
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3.3 BbIKnro4veHue

3.3.1 OTkntoyeHne Npu paboTe B CETEBOM pexume

O)

Mpn pabote UBI1 B ceTeBOM peXxmnme KOCHUTECH MUKTOrpaMmbl |:

B rMaBHOM MEHI YTOObI

OTKPbITb MEHI0 OTKMNtoYeHus1. Haxxmute OFFUPS ytobbl otkniounTs UBI, mogynb 3Y oTknoumTes

aBTOMaTU4eCKHN.

2080KUA  ON/OFF  2812/07/22 14:41:39
UPS ON/OFF
CHG ON/OFF
P CHE | EquaLs n| |FLoaT]
N CHE | EquaLs n| |FLoaT]
Hains Hormal

NO WARN

Puc. 3.16 MeHo oTKno4YeHns

20808KUA

ON/OFF

2M12/07722 14:42:04

UPS ONHSOFF

CHG 0N/ || SHUT OFF
b CHE [ves | | nNo | o)
N CHEG | EquaLs n| |FLoaT|
Mains Normal

NO WARN

Puc. 3.17 MNoateepxxaeHne oTKNIYEeHUS

3.3.2 OtkntoveHne npu pabote MBI B 6aTtaperiHoM pexnme

Mpwn pabote MBI B 6aTapenHOM pexxmMe KOCHUTECH MUKTOrpamMMbl @

B [MaBHOM MEHH 4TOObI

OTKPbITb MeHI0 oTKMNto4eHns. KocHutecb OFFUPS yTto6bl oTkntounts MBIT.

3.3.3 OtkntoueHne npu pabote MBI B BarinacHom pexnve

Mpwn pabote MBI B 6arinacHOM pexnme KOCHUTECb NMUKTOrpaMmbl @

B FMaBHOM MEHIO YTOObI

OTKpbITb MeHt0 oTKItodeHus. KocHutecb OFFBYP yTto6bl oTkntounTtb UBI. Moaynb 3Y oTknioumTes

O[IHOBPEMEHHO.
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3.3.4 OTkntodeHne mogynsa 3Y

1. Mogynb 3Y aBTOMaTM4yeCcKn OTKNIOYMTCS Npu oTKNtoveHun MBI, koTopbii HAX0AUTCA B CETEBOM
unn GannacHom pexume.

2. OTkntoyeHne moaynsa 3Y npu pabotatowwem MBI B ceTeBoM unu 6ainacHom pexvMme:

1) KocHuTecb NUKTOrpaMmbl @ B rMaBHOM MEHI0 YTOGbl OTKPbITb MEHIO OTKITHYIOYEHNS

288KUA OM/OFF 2012/87/722 14:42:33

UPS ON/OFF
CHG ON/OFF
P CHG EwuaLs n]| [FLoaT] (5]

N CHG |EquaLs n| [FLoaT] o]

HO WARH

Puc. 3.18 MeHto oTknoYeHus

Mains Mormal

2) KocHutecb OFF nog Haanuckto “POWER OFF CHARGER?” 4To0bl OTKITIOYMTL Moaynb 3Y.
3.4 DKCTpEHHOE OTKIYEeHne

OKcTpeHHoe oTkntoveHne (EPO) wucnonbayetca gna  otkniodeHve MBI B ypesBblbariHbIX
CMTyauumsax (Takux Kak noxap, HaBogHeHue 1 1.4.). HaxmuTe kHonky EPO Ha Mogyne MOHUTOPUHTa.
NBI MrHOBEHHO OTKIHOYMT BbIXOA Y MOMHOCTBIO BBIKITKUYUTCS Yepe3 HEKOTOPOE BPEMSI.

Ecnu Heobxogmmo Bkntounte MBI cHoBa, TO HeobxogMMo MOBTOPUTL Mpoueaypy BKIHOYEHUsI
yepes 30c. nocne nogayun ceTeBoro HanpsPKeHUs!.

3.5 CepBUCHbIN Gannac

3.5.1 BkntoueHue cepBucHoro bavnaca

1. KocHutecb @ B [MaBHOM MeHI0, Bbibepute TO _BYP B MEHIO OTKIMOYEHUS] U NOATBEPAUTE

nepekntoveHne UBI B GarinacHbI pexum.

288KUA SINHGLE 2012/087/22 15:47:39

1/P L= = 1 0P

3}

) i 24 i ¥ 0

Bypass Hode

HO WARH

Puc. 3.19 bannacHbln pexum
27



2. CHAMUTE KPbILWKY C pa3mblkaTens CepBUCHOro Gannaca, 3aMKHUTE pasMblKaTenlb CEPBUCHOMO
fOannaca, pasoOMKHUTE BbIXOOHOM M OaTapelHbIn pasmblkatenu. Tenepb MBI Haxogutcs B
CeEpPBUCHOM pexunme paboTbl. [oTok aHeprumn n3obpaxeH Ha puc. 3.20:
208KUA  ERAL7ELE  2612/087/19 13:36:22

=

0,
=
~

I1-P Fer ]

E;E_ ==
%{1_ o=

AL ex |

Puc. 3.20 Maintenance Bypass Mode
Pa3oMKHWUTE BXOAHOWM pasMblkaTerb U Bbl MOXETE Npon3BoauTb obcnyxmnsanme MBIT.

3.5.2 BbIx0oa 13 CEPBUCHOrO pexnve

1. 3aMKHMTE BXOOHOWN pa3mbiKaTerb, CUMOBbIE MOAYNMW NepekmnovaTcs Ha bannac asToMaTuyecku,
Mogynb 3Y BKMOYMTCSH aBTOMaTUYECKN 1 CBETOAMOA Ha NULIEBON MaHenu BKIOYNTCS.

2. 3aMKHUTE BbIXOQHOW M OaTaperHbl pas3MblKaTeNnu, PasoMKHUTE pasMblKaTeNlb CEPBUCHOMO
bannaca, yctaHoBuTe 0OpaTHO KpbIWKY cepBucHoro Oannaca. [lNMpepynpexaeHne «OTKpbiTa
KpbILLKa cepBMCHOro bannacay» NCYe3HeT.

3. KocHutecb @ B rMaBHOM MeHto, Bbioepute TO_INV B MeHI0 BkoYeHMs. Cunosble Moaynm

Ha4HyT BKItovaTbes Yepes 20c. u MBI nepenget B CETEBOW pexnm padoTsbl.

3.6 NMpocmoTp coctosiHusa UBI
3anpoc coctosiHua UBI ncnonb3yetcsa anga nonydeHus gaHHbix o pabote UBIT 1 HacTpowiku.
3.6.1 NMpocMOTp BXOAHbIX OaHHbIX

KocHutecb “N\P” B rmaBHOM MEHIO YTOObI OTKPbITb MEHI BXOAHbIX AaHHbIX. B AaHHOM MeHIo
oTobOpaxaeTtcst MHopmaLms O BXOOHOM HanpsiKeHUW, BXOAHOW YacToTe, HanpsiKeHUM U YacToTe
Ha pe3epBHOM (balnacHOM) BBOAE.

288KuUA IHPUT 2012/87/22 14:44:508

AN BH CH
In UVolt.{U) 233 235 235
In Freq.{Hz} 4o.9 49.9 ho.o9
Byp Volt.(u) 234 235 234
Byp Freq.(Hz) 49.9 49.9 Lo O

Mains Hormal

HO WARH

Puc. 3.21 MeHto BxoaHbIX gaHHbiX NBI
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3.6.2 NpocMOTp BbIXOOHbLIX AaHHbIX

KocHutecb “O\P” B rmaBHOM MEHIO YTOObl OTKPbITb MEHIO BbIXOAHbIX AAHHbIX. B AaHHOM MeH:o
oTobpakaeTcs MHMOPMaUUS O BbIXOOHOM HanpsKeHWW, BXOAHOW 4acToTe, BbIXOAHOM TOKE,
aKTMBHOM MOLLHOCTW, NMOSTHOM MOLLHOCTU N KO3 DUUNEHTE MOLLHOCTMK 1 T.AO.

288KVA ouTPUT 2012/07/722 14:45:57

AN BN CH
Out Volt.(V) 222.7 222.7 222.6
Out Curr.{A) a a a
Out Freq.{Hz) 49.9 49.9 49.9
Pout{kW) a a [§]
Sout{kun) a a [§]
Load(%) a a a

Hains Hormal -

Puc. 3.22 MeHo BbIXOAHbIX AAHHbIX
3.6.3 NpocMOoTp AaHHbIX 0 paboTe CUNOBOro Moayns

KocHutecb MHeEMOCXEMbI YTOObI OTKPbITb MEHIO CUTOBbLIX MO,D,yJ'IGVI.

200KUA MODULE 2012/87/722 14:508:28

MODULE 1
HODULE 2
HODULE 3
1
1

HODULE 4
HODULE 5

Ups Standby
WARN* 1

Puc. 3.23 MeHto cnnoBbix Mmogynen
Ha skpaHe oToOpakatoTcsi Mogyrnv B TOM Nopsiake B KOTOPOM OHW YCTaHOBIEHLI B KabuHeTe. Ecnn
HU4ero He oTobpaxkaeTcs 3HaYMT MOAYNN HE YCTaHOBMEHDI.
Ecnu He yCcTaHOBIEH UIM He 3aKpy4YeH BMHT B MOAyrie Mocrie ero yCTaHoBKU, TO 0TOOpasvTbCA
«EPO ACTIVE» 1 mogynb HEBO3MOXHO OyOeT BKIIOUNTb.
KocHuTecb NUKTOrpaMmbl MOAYNSA YTOObI NONYYNTb AaHHbIE COOTBETCTBYOLWEro Moayns. [JaHHble:
HanpsbkeHre no dasam, HanpshkeHne barnaca, BbIXOQHOE HanpsiKeHWe, BbIXOAHOW TOK, BXOQHOas
yacToTa, BbIXxogHas yactoTa, Temnepatypa Moaynsa. MOXHO nmepeknioyatb Modynu cTpenkamu
BBEPX/BHU3.

[ [u

28BKUA  HMODULE 3 2012/87/722 14:46:32

AN BH CH

In Volt.{U) 234 236 234
bt Vo1t vy 221.5 2215 221.6 ¥
In Freq.(ie) 109 9.9 no.9 [2)
O S =i

Mains Mormal

Pwuc. 3.24 [laHHble cMNOBOro moaynsi

29



3.6.4 NpocMoTp AaHHbIX 0 paboTte mogynsa 3Y

i

2008KVA

KocHutechb NMUKTOrpamMmmbl B [MaBHOM MEHIO YTOObI OTKPbITb MEHIO MOAYIA 3V.

CHG INFOD 2812787722 144707

UP31-CHG1

Mains Hormal

HO WARH

Puc. 3.25 MeHto moaynen 3Y
KocHutecb «CHARGER 1» 4TOoObl Nony4uMTb AaHHble O MoAyne, KOTopasi BKM4YaeT B cebs:
COCTOSAHME MOAYNs, NapameTpbl MOAYNA (MOXHO NUCTaTb CTpenikamu BBEPX/BHM3)
B naHHOM MeHto oTobpakaeTcs: cocTosiHue mogynsa 3Y, Temneparypa, HanpshkKeHue 1 ToK 3apsiga
NSOCOBOIO Y MUHYCOBOIO «Mfieya.

288KUA  CHARGER 2012/87/722 1447111

napameTpsbil:

CHE MODE
PCHE STATUS
HCHE STATUS
CHE TEMP(T)

Charge Hode
FLO-Charging
FLO-Charging
27 .5

PCHG UOLT({U} 266
HCHG UOLT{U} 265
PCHG CURR({A} 2.1
HCHG CURR{A} 2.2

|4 (9] [« [

Mains Hormal

HO WARH

Puc. 3.26 MeHto mogyna 3Y
MoxHo nucTtatbe napameTtpbl Moayns 3Y C NMOMOLLbIO CTPenok BBepXx/BHU3. ByayT oTobOpakeHbl

HanpsKeHVe nnasaloLLero 3apsaaa,

HanpshkeHWe BblpaBHMBAIOLWIEro 3apsa,

KOS(*)(bVILI,VIeHT TepMOKOMMNeHcauunun, CKOpoCTb 3ap4daa, MaKCUMarnbHbIA TOK 3apaga.

208KUA  CHE INFO 2012/07/22 14:48:06
FLO UOLT{U) 267.0

EQU VOLT{U) 28580
TEHP COMP{mU/C) tlosed

P/N CHARGE RATE(C) B.18
MAX P/H CHG CURR(A) 18.8

BAT UOLT LOW(Y) 11.08
BAT SHUTDOWH UOLT(U) 18.28

Hains Hormal

HO YARH

Puc. 3.27 MNapameTpbl mogynsa 3Y
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3.6.5 NpocMoTp AaHHbLIX 0 BbaTapesx

B KOTOPOM OTOOpakatoTCcs: KONMMYecTBO GaTtapeil, KOnM4ecTBO rpynmn, COCTOSIHUE, HanpshKeHue
GaTapeun, ocTaBlleecsl BpeMmsi paspsiia, OCTaBLUasicCd eMKOCTb, TemnepaTtypa Oatapeu, Bpewms
crieaytoLein CamognmarHoCTUKM.

KocHutecb nukTorpammei B IMaBHOM MEHI0 YTOObI OTKPbITb MEHI0 NapameTpoB Gatapew,

20808KUA BAT INFOD 2812/87/22 14:48:52

BAT INFO 100AH*28pcs*1 groups
BAT STATE Battery Charging

P/H UOLT({U} 2687268

BAT A/B TEMP{L) Hot Detected

BAT C/D TEMP{L) Hot Detected

BAT REHMAIN TIME{Hin)} ---

BAT REHAIN CAP (%) 188

HEXT TEST 2812788719 14:48:36

Mains Hormal

HO WARH

Puc. 3.28 [laHHble GaTapei

3.6.6 MNpocMoTp TekyLnX aBapuin n npeaynpexxaeHun

KocHutecb nuktorpammbl WARN 4TOObI OTKPbITE COOTBETCTBYIOLLIEE MEHIO.

20808KUA M2 WARH 2M12/07722 14:52:17

Battery Disconnected

Ups Standby

RETURH

Puc. 3.29 MeHio Tekywwmnx npegynpexaeHun
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3.6.7 NpocmoTp XKypHana codbITui

-
Haxmnte nukTorpammy I B [MaBHOM MEHK 4YTOObl OTKPbITb COOTBETCTBYHOLLEE MEHIO.

[daHHoe MeH coaepxuT 3anucu cobbituin: aBapum (FAULT), npegynpexaexHus (WARNING),

pexumbl paboTtbl (STATUS), npounsseneHHble aencremsa (OPERATE).

Z0BKUA  HISTORY  2812/87/22 14:54:53
FAULT 36
}928.’2133
WARNIHNG 802
STATUS n31
}ﬁsw?ﬁs
DPERATE 253

Hains Hormal
ND wnnul

Puc. 3.30 MeHto xXypHana cobbITuii

HE

1. >KypHan aBapwui:
B oaHHOM MeHH0 oToOpakatoTCsi BCe aBapyv BO3HUKLIKE BO BpeMsi paboTbl UBIT.

280KUA FAULT 2012/707/22 14:55:32

21 2012/787/19 16:53:28:368 @k
M2-1 Bus Uolt High

22 2012707719 16:53:33:328
H2-1 Bus Uolt Louw

23 2012787719 16:53:33:82)4
H1-1 Bus Uolt Low

24 2M2/07/19 16:53:37:544
H2-1 Bus Imbalance

1) [ B2

Mains Hormal
HOD WARH

Puc. 3.31 XypHan aBapuii

2. XypHan npegynpexaeHui
B gaHHOM MeHo oTobpaxatoTcs Bce npeaynpexneHns Bo3HUKLWME Bo BpeMsi pabotbl MBIT.

288KUVA  YARHIHG 2012/087/22 1456285

880 2812787722 14:52:82:244

C1-1 Battery Disconnected

898 2012707722 14:52:54:-096
H5-1 Hodule Unlocked

891 2812787/22 14:53:82:776
H4-1 Hodule Unlocked

892 2812787722 14:53:12:-448

M2-1 HModule Unlocked

Mains Hormal

HO WARHN

Puc. 3.32 XypHan npegynpexaeHuin
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B XypHane aBapui 1 npegynpexaeHun MoxeT ObiTb coxpaHeHo o 3150 cobbitun. CTapble
coObITns ByayT 3aMeHATbCS HOBbIMM MO Mepe nepenornHeHns. CobbiTva oToOpakatoTcsi B
obpaTHOM nopsigke no BpeMeHU BO3HUKHOBEHUS.

3. XKXypHan npousBeaeHHbIX 4eNCTBUI
B naHHOM MeHo oToOpaxkatoTcsl Bce AeNCTBMSA nonb3oBartens npu pabdote ¢ UBI.

208KUA OPERATE 2012787/22 14:56:51
237 212707722 144425367 -q
Start Up Charger -
238 28012707722 14:48:36:155
Self Test Set
239 2012707722 144928011
Shut Down UPS
248 2812707722 14:-49:28:-008 -
Module & IN
Mains Hormal
HO WARH

Puc. 3.33 XypHan npoussefeHHbIX 4eACTBUI

4. XXypHan pexxumoB paboThl

B oaHHOM MeHH oTobpaatoTcst Bce pexumbl padotel MBI B pasnuyHoe Bpems.

20808KUA STATUS 2M12/87722 14:57:19

425

426

427

428

2M2/07 722 14:51:37 487
CHG Power 0On HMode
212707722 14:51:38 487
MDL Standby Hode
2M2/07 722 14:51:38 487
CHG Standby HMode
212707722 145488 487
MDL Line HMode

1Y [ )12

Mains

MHormal

HD WARH

Puc. 3.34 XypHan pexumoB paboTbl

B xypHane npounssegeHHbIX ENCTBUIN PEXMMOB paboTbl MOXET BblTb cOXpaHeHo A0 768 cobbITui.
CTtapble cobbITust BygyT 3aMeHSTbLCA HOBbIMM MO Mepe nepenonHeHmns. CobbiTua oTtobpaxatoTcs B

06paTHOM nopdnke no spemMmeHn BO3HMKHOBEHUA.

5. Nowuck cobbiTus

EN

KocHutecb NUKTOrpaMmbl

B Nt06OM 13 KypHanoB cobbiTui YTOObI OTKPbITb MEHIO MOMCKa

cobbiTus. Beegute Bpems. OtobpasaTtca Gnuxkanwme cobbiTnsa 4o 1 Nocne BBE4EHHONO BPEMEHM.
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3.6.8 lNpocMoTp TekyLmnx HacTpoek

KocHutecb NUKTOrpamMmmebl B rMmaBHOM MEHIO 4yTOObI OTKPbITb MEHIO HACTPOEK.

208KUA SETTIHNG 2012/07/722 15:21:88

‘HDUHHBED | USER

‘S?S INFO |SET INFO

Mains Hormal

HO WARN

Puc

. 3.35 MeHto HacTpoek
KocHuTecb nukTorpammbl «current setting» 4ToObl OTKPbITb MEHIO TEKYLLMX HacTpoek. B gaHHOM
MEHIO COAEPXNUTCA MHOPMaLMs O KonmyecTBe KabWHETOB, COCTOSIHUS peXume KOoHBepTopa
YacToThl, COCTOAHWE 3apsiga 6aTapen, COCTOsIHME aBTO3aMnycka, PEXUM TECTUPOBaHUS, COCTOSIHUE

HaCTPOEK N30ObITOYHBLIX MOOYIEN N KOHTAKTHbIA TENEOH.

EA66168 SE

T INFO 2812/84/12 89:39:25

CABIHETS
COHUERTER
AUTO START:
CHG STATUS:
TEST MODE :
REDUHDANCE =

USER TEL =

1
CLOSE
OPEN
OPEH
15Hin{s} per 4Ueek{s)

RDH GROUFPSA@
076922897777

400-700-1660

MATHS HORMAL

HD WARH

Puc. 3.36 MeH1o TeKyLmnx HacTpoek

3.6.9 MNpocMoTp cnctemMHoOn MHopmaLmm

Haxmute nukTOorpamMmy B rnaBHOM

MEHI 4TOObl OTKPbITb MEHIK HacTpoek. Haxmwute Ha
nuktorpaMmmy SYS INFO 4TOoObl OTKPbITE MEHKO C MHGOpMaumen 06 obopygoBaHUN: CEPUNHDIN
HOMep, MoZenb, BepCusi NPOLLMBKU, NPOM3BOANTENb, TenedoH u Beb-canT.

288KUA S¥YS INFO 2812/797/22 15:23:37

UPS S/H
MODLE

MCB UER
MSB UER
CSB UER

N-POWWER

TEL: +7 {495) 740-30-85
HT TP iy

662080828126719081
220U-58Hz-208kUA

ERGG6_VB.8
Ea66_ V3.8
EAGG_UB.5

2

380V RUS

Mains Normal
HO WARH

Puc. 3.37 MeHIo cuctemHon nHcopmauum
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3.7 NMonb3oBaTenibCKMe HaCTPOMKMU

MpepynpexaeHue: wWCNoNb30OBaHME MOMb30BaTeNbLCKUX HaCcTpoeKk HeobGxogoumo Ans
HacTporku napametpoB MWBI wu HekBanudMUMpPOBaHHLIM NepcoHan He [OSKeH
npousBoAUTb 3TN onepavuu.

KocHutecb nuktorpammbl USER SET B MeH0 HacTpoek 4Tobbl NepeiT B MEHIO BBOAA Napons.
288KUA USER CONF 28127087722 15:41:3%

PASSWORD =

L[l L=
NE|E

FEIE
L
EEE

HEE

Bypass Hode

Puc. 3.38 MeHto BBOAa napons
BeeauTe naponb (MpeaycTaHOBMNEHHLIN 666666) 4TOObLI MEPENnTH B MEHIO MONb30BATENLCKNX
HacTpoekK, KOTOPOe BKIHOYAET: BbIOOP S3blka, yCTAHOBKA BPEMEHW, HAaCTPOWKa aBTOTECTUPOBaHUS,
HaCTpoKiKa N30bITOYHOCTM, HACTpOKKa NPOTOKONA, HACTPOMKa Naponsi, HACTPOMKa CEHCOPHOTO
3KpaHa, HacTporka TenedoHa.

200KUA USER CONF 2812/87/22 15:24:30

|LHHGUHGE | TIHE |SELFTEST

| REDUHD |PHDTDEDL |PHSSHDRD

| CALIB | PHOHE

Mains Mormal
HO WARH

HEE

Puc. 3.39 lNonb3oBaTtenbckne HacTPOnKn

3.7.1 Bbibop 43bika

KocHutecb nuktorpammbl LANGUAGE B MeEHK Monb30BaTeNbCKUX HAcTpoek YTobbl nepenTtn B
MeHto Bblbopa s3bika. NogaepkuBatoTcs ABa A3blka: KUTANCKUIA N aHTTUACKUIA.

ER66168 LANGUAGE 2812/784/12 B89:43:21

LANGUAGE :ENGLISH

Ry ENGLISH

MAINS HORMAL
HO WARH

HEE

Puc. 3.40 Bribop s3bilka
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3.7.2 YcTaHOBKa BPEMEHHU

KocHutecb nuktorpammbl TIME B MEHHO MONb30BaTENbCKUX HACTPOEK YTODbl MEPENTU B MEHIO
YCTaHOBKM BpeMEHU. B JaHHOM MeHI0 MOXHO N3MeHnTb cuctemHoe spems UBM.

288KUA TIME SET 2812/07/22 15:26:32

LAST TIHE SET 2612/81/15 08:45:36
SET TIME 2812/87/22 15:26:30

=10 o]
R ES

Mains Hormal

HjE
L=
L[]

EEE

Puc. 3.41 YctaHoBKa BpeMeHu
3.7.3 Hactpoika aBToMatnyecknin camoamnarHoCTUKK

KocHutecb nuktorpammbl SELFTEST B MeHI0 NOfb30BaTENbCKMX HACTPOEK YTOOLI MepenTy B
MEHIO HaCTPOMKM aBTOMaTU4YeCKM camoguarHoctukn. Cm. puc. 3.42. B gaHHOM MEHI0 MOXHO
BKMIOYUTL W OTKMAKOYUTL CaMOQMarHOCTUKY, 3adaTb LUMKIWMYHOCTbL U NPOOOIMKUTENBHOCTL
caMoamMarHoCTUKu.

200KUA  SELFTEST 202707722 15:27:42

SELFTEST| OPEH
RUNCYCLE | 4Week({s)
DURATION| 15Hin(s)

Hains MNormal

EEE

Puc. 3.42 HacTpoika camogmMarHocTmku
TpebyeTcsa BbiOpaTb NOAXOASALLYIO NPOACIKUTENBHOCTL TECTA UCXOASt U3 MOTPEOHOCTEN.

3.7.4 HacTpoiika n3bbIToO4HOCTU

KocHutecb nuktorpammbl REDUND B MeHH0 Norb30BaTeNbCKMX HACTPOEK YTOOLI NEPENTU B MEHIO
HaCTPOWKN N30bLITOYHOCTU. BBEOUTE KONNYECTBO M3OLITOYHBIX MOAYNEN.

288KUA  REDUNDAMCE 2812787722 15:43:45

REDUHDANHT SETTIHG HAXPOWER
100RWA125kUA

UPS GROUPS &5

RDH GROUPS| B

Bypass Hode
NHO WARHN

HEE

Puc. 3.43 HacTporika n3bbITo4HOCTH
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3.7.5 HacTpolika npOTOKOMOB CBA3K
KocHutecb nuktorpammbl PROTOCOL B MeHH Monb3oBaTenbCKUX HACTpoek YTobbl NeperTn B
MEHIO HAaCTPOWMKN MHTEPdENCOB CBA3N.

288KUA PROTOCOL 2812787722 15:31:44

RE4B5 R5232

HEE

HO WARH

Puc. 3.44 MeHto HacTponkn nHtepdgenca ceasu
NmeeTca 2 gononHuTenbHbIX MHTepdenca ceasn: RS-232 n RS-485. KocHutecb RS232 4To6bI
OTKPbITb MEHIO €r0 HACTPOWKM.

200KUA R5232 2012/987/22 15:32:59

PROTOCOL | MEGATEC
ADDRESS - BAUDRATE | 9688

PARITY -

Bypass Hode
HD WARH

Puc. 3.45 HacTtponka uHtepderica cesasm
CeoicTtBa MHTepdeica ycTaHaBNmMBalTCs ucxoas n3 TpebosaHui.
3.7.6 Hactponka napons
KocHutecb nuktorpammbl PASSWORD B MeHIO MONb30BaTENbLCKMX HACTPOEK YTOObLI Mepenty B
MEHIO HAaCTPOMKN Napons.

288K0n PASSWORD 2M2/787/22 15:33:51

OLD PASSWORD :
HEW PASSWORD :
CONFIRHM PUWD :

DR EEE
DoEREnm =
[T JE= JEs N N Ry

Bypass Hode
HO WARH

Puc. 3.46 HacTtponka naponsi
Maponb TpebyeTca npu Bxoge B NONb30BaTeNbCKNE HACTPOWKMU.
Beegute cTapbil naponb, HOBbIA Naponb U €ro noaTBepXAeHWe 4YToObl M3MEHWUTb Maporb.
MpeaycTaHoOBNEHHbIN Naponb 666666.
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3.7.7 HacTpolika CeHCOpPHOro akpaHa
Ecnn ceHcopHbin akpaH cnabo 4yBCTBMTENEH K KacaHWIo, TO MOXHO W3MEHWUTb HaCTPOWMKM

YYBCTBUTEMBbHOCTM.
KocHutecb nuktorpammbl CALIB B MeHI NMonb3oBaTenbCKMX HACTPOEK YTOObI NEPENTU B MEHIO

KanuGpoBKM CEHCOPHOrO aKpaHa.
KocHMTeCb OTMEYEHHOro MecTa YKasaHHOEe 4YMCMO pa3 U YyBCTBUTENbHOCTb 3KpaHa 6yaert

oTKanmbpoeaHa.

200KUA CALIBRATE 2812707722 15:35:38

Please Press Cross Center 7 Times

_F

Puc. 3.47 KannbpoBka CEHCOPHOro akpaHa
3ameuyaHue: npeaMeT KOTOPbIM KacaloTcsl 3KpaHa He AOMKeH ObITb CIIULWIKOM OCTPbIM,

MHa4ye MOXHO NoBpeauTb IKpaH
3.7.8 Hactponka TenedoHa
B 4aHHOM MEHI0 MOXXHO U3MEHUTb KOHTaKTHble TenedoHbl CL.

280KUA TEL SET 2M12/07/22 15:36:59

PHOHEA B76022897777

PHONE2 488 788 1668

Bypass Hode

EX

HO WARH

Puc. 3.48 Hactponka TenedoHoB
3.7.9 OTkntoyeHne 3ByKa

el
Haxmute nuktorpammy =20 B rmaBHOM MeHi0 4TOBLI NepelTW B MeHIO TecTa GaTtapelt U

oTKNtoveHms 3Byka. KocHutecb MUTE 4TOObI 3arnyLumnTb 3BYK.
288KUA TEST CHD 2812787722 15:37:59

|TEST 1BSI ‘TEST 1BMI

|TEST LDWI ‘CLH TESTI

MUTE

Bypass Hode

EEE

Puc. 3.49 MeHio Tecta Gatapei 1 OTKNIOYEHMS 3BYKA

38



4 PeMoHT u o6cnyxuBaHue UBII

4.1 PemoHT n o6cnyxmnsanHme UBI

4.1.1 Harpy3ka 1 ee 0COB6EHHOCTU KOTOpblE HEOOXOAMMO Yy4eCTb NMpu ncnosns3oBaHun MBI

HomuHanbHas BbixogHas MowHocTb MBI — 310 Kno4eBon napamMeTp OT KOTOPOro 3aBUCUT Kakyto
Harpysky OH crnocobeH obecneyunTb, B 3aBMCUMOCTM OT KO3dhpuUMeHTa MOLLHOCTU. Hanpumep,
MBI mouwHocTbio 100kBA BO3MOXHO He cMmoxeT obecneunTb gnuTenbHoe OGecnepeboliHoe
nutaHne Harpy3kn 100kBT. YTo6bl mpoanute cpok cnyxbbl VMBI He gormkeH ObiTb ONMTENbHO
HarpyxeH Ha 100%. Harpy3ska pesepeHbix MBI gomkHa 6biTb 60-70% OT HOMUHANBHOM MOLLHOCTH.
Harpy3ska onnaiiH NBI gomkHa 6biTb 70-80% OT HOMMHANbHOW MOLWHOCTU. B To e Bpems, MBI
He OOKeH AnUTEeNbHO paboTaTh NPU CIIMLLIKOM Marion Harpyske.

4.1.2 3awmTte NUBI1 oT MMNynbCHbIX NepeHanpsXXeHui

Paspsgbl MOMHMM — 3TO OMacHbIM Bpar nboro anekTpuyeckoro obopygoBaHus. [Moatomy
TpebyeTtca obecneuntb 3apdeKTMBHYIO 3almTy n 3aszemneHve WBI. Pa3psg mMonHum moxet
CNpPOBOLIMPOBAaTh NepeHanpsXXeHne n3-3a anekTpoMarHMTHON MHAYKUMW. IMIynbC MOXET nonacTb
B MBI no ceteBbIM WMAM KOMMYHWKAUMOHHbIM MPOBOAAM W MOBPEeAUTb YyBCTBUTENbHbIE K
3MNEeKTPOMAarHMTHbIM UMMYNbCaM PaavModneMeHThl (Takne Kak MHTerparnbHble MUKPOCXEMbl W
MuKkponpoueccopbl). Hecmotps Ha 10 4yto B MBI umcnonbayerca 3awmra OT MMMYNbCHbIX
nepeHanpsbkeHUn 1 NoMmex Monb3oBaTenb OOMKkeH obecneynTb OOMOMHUTENbHYI MOMHUe- U
rpo303aLLmTy AN BXOOHOW CETU U KOMMYHUKALIMOHHbBIX NIMHUNA.

4.1.3 3ame4aHue npu UCnosnb30BaHUKN, PEMOHTE N OOCIYXNMBAHUN

< [lMonb3oBaTenb [OMKeH CTporo cobniogatb WHCTPYKUMM npu mucnonb3oBaHum WBIT. Bce
CUMOBbIE JIMHUW, HENTpanb, 3a3eMrfieHMe [OMKHbl COOTBETCTBOBATb TpebOoBaHWAM [AHHOro
pykosoacTaa. [Monb3oBartenk He AOMKEH BHOCUTb N3MEHEHWs1 6e3 pas3peLleHus.

< Jliobasa onepaums JOMKHO CTPOro BbINOMHATLCS B COOTBETCTBUM C MHCTPYKUMAMM OT Hayana
onepauuMm 00 ee 3aBeplleHus. CnegyeT msberatb Ype3MepHbIX KonebGaHui HanpskeHus Ha
Bboixoge WBI, cBsi3aHHbIX C pPe3KMM BO3pacTaHUMEM WUNKU YyObIBAHMEM Harpysku, B NPOTMBHOM
cny4dae VBl He cmoxeT paboTtatb HOpMarnbHO.

< CrTporo 3anpeLleHo YacTo Bknoyatb 1 oTknodate UBI. Tpebyetca BbbkaaTb Kak MUHUMYM
30c. nocne OTKMYEHNA nepes HOBbIM BKIOYEHNEM, UHAYE MOXET BO3HUKHYTb HEUCNPAaBHOCTb.
< Crtporo 3anpelieHo neperpyxatb VMBI, MakcumanbHaa nyckoBasi Harpy3ka MBI gomkHa
6biTb B npegenax 80%. MHBepTop MOXET OblTb MOBpeXaeH ecnv oH paboTaeT ¢ neperpyskomn.
OnbIT akcnnyaTaumMm NoKasbiBaAET YTO MYYLIMM PEXMMOM 3arpys3ku sIBNAETCA CPeaHAs Harpyska B
npegenax 30-60% oT HOMWHaNbHOM MoLLHOCTM Ans 6onbwunHcTea MBI,

< PekomeHpaumm no paspsgy 6Gartapen: MBI ocHaweH cpeactBamu 3awutbl G6atapeu ot
rnybokoro paspsaga, HoO Nocre OKOHYaHWs paspsga HanpsbkeHne 6atapeun Bo3pacTtaert. 3anpeLueHo
Bkntodatb MBI B 6aTapenHoM pexxume npu paspsikeHHoW Gatapee, T.K. 9To npuBeaeT K rmybokomy
pa3psgy 6atapen. batapes MOXeT UCMONb30BaTbLCS MNOCIe 3apsaKku.

< Hosble MBI (unn MBI nocne AnvMTensbHOro XpaHeHus) MOryT MCMONb30BaTbCs TOMNbKO Mocre
3apsaga 6atapen. MiHaye Bpemsa paspsiga He OyaeT cOOTBETCTBOBATb.

< Ecnu WBI pgnutenbHo  akcnnyaTupyeTcda 6e3  OTKMIOYEHUn TpebyeTcsa NpoBOAMTL
pas3psg/3apag 6atapei kaxaple 3-6 MecaueB. ITO NPOANT CPOK Crykbbl baTapen.
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<~ Ecnu VBl xpaHuTca anutenbHoe BPeMS, TO OH AOMKeH ObiTb BKIIOYEH, a 6aTapen OOMKHbI
ObITb 3apsikeHbl Kaxable 3-6 MecsueB. MIHave aTo npuBeaeT kK nospexaeHuto MBI n 6atapen.

< Tpebyetcs nepuognyeckoe obenyxmsanne UBI. Ounctute UBIT OT nbinu BHYTPU, U3MepbTe
HanpshkeHne 6atapen, NpoBepbTe PaboTy BEHTUNATOPOB, NPOBEPLTE U OTKANMOPyNTe NapameTpbl
nben.

4.1.4 Ncnonb3oBaHue 6aTtapei

Cxema WBI1 nossonsieT mMcnonb3oBaTb He3aBuCUMble Mogynn 3Y C HU3KMMWU MynbCcaunsamu
HanpshkeHust 6e3 BbICOKOYACTOTHbIX COCTaBMALWMX, YTO MPOASIEBAET CPOK CNyxObl GaTapew.
Bbicoko4acTOTHas cocTaBnswowas U Nynbcauunm MOryT MPUBECTM K BO3HMKHOBEHMIO addhekTa
HanoXeHHbIX NepeMeHHbIX TOKOB Npu 3apsae 6atapeun. [aHHbIN 3dekT NPUBOAMT K Neperpesy
GaTapen Npu 3apsne 1 COKpaLLEHMIO ee Cpoka CryXobl.

Monb3oBaTenb MOXET YCTAHOBWTL MapameTpbl Oatapenm ¢ nomouibio KK-akpaHa. [daHHble
HaCTPOWNKMN OOSMKHbI NPOU3BOANTCA KBaNMUUMPOBaHHbIM nepcoHarnoMm. NoxanyncTa, CBSXUTECh
C CEepPBMCHBIM LLEHTPOM ecrnu TpebyeTcs naMeHnTb daHHble napameTpbl. MBI ncnonb3yet cuctemy
WHTENMNEeKTyanbHOro coAepxaHus batapen C y4eToM MOMb30BaTeNbCKUX HACTPOEK U TEKyLUMM
COCTOsIHNMEM baTapei.

Pexum 3apsaga TpexcTyneH4atbIn:

Craaunsa 1: 3apsg oo 90% emkoctn 6atapen

YpaBHUTESNbHbIN 3apag MakcMmasibHbIM TOKOM;

Crtaauns 2: BbipaBHuBatwoLwwmi 3apsig 10% emkocTtn 6atapeun

lMepexoa ko BTOPOW CTagun — K BblpaBHUBAKOLLEMY 3apsiy B TedeHne 1 MUHYTLI, a 3aTeM nepexoa
K nnaeatroLemy nogsapsagy nocne goctmwkeHnsa HanpshkeHna 13.85B Ha 12B AKB B TedeHne ogHon
MUWHYTBI.

Cragusa 3: lNnaearowmn noasapsg

Mepexoa k NnaeatoLLmMii noasapsiay 6atapeun korga HanpsixeHue gocturHeT 14.25B Ha 12B AKB.

BbatapenHas rpynna ncnonesyerca scemu mogynamu B VMBI (Bknovasa 3apsg v paspag). Moxet
MCMONb30BaTbCs OJHA UMM HECKOMbKO rpynn Gatapen B 3aBMCMMOCTY OT TpeboBaHMI K BpEMEHU
paspsiza.

CoBeT: CHUMWTE MEeTanNYeckme akceccyapbl, TakMe Kak Korbla, Yackl nepeq 3ameHon barapen.
Wcnonb3ayiiTe n3onMpoBaHHbIA MHCTPYMEHT. He knaguTe MHCTPYMEHT unu apyrue metannmyeckue
neTtanu Ha 6atapen. Bo3HMKHOBEHME HEDONBLLOW UCKPbI SIBASIETCS HOpMarnbHbIM SABMEHWEM Npu
nogknioveHmn Gatapen, KOTOpoe He npuunHseT Bpeda nepcoHany wnu WMBIM. He 3ambikante
HakopoTKko GaTapeu, He nogkntovanTe K knemmam MBI nontoca 6atapen obpaTHON NONSIPHOCTY.
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4.2 YcTpaHeHMe HencrnpaBHOCTEN
HeuncnpaBHoctn MBI moryT 6GbiTb OOHapyXeHbl NMpuv NPOCMOTPE XypHana cobbituin. Ob6wme

npobnembl BO3HMKatoLLMe Npu ncnonb3osaHun VBl 1 nyTn nx pewleHns npueeaeHsl B Tabn. 4.1.

Tabn. 4.1 YcTpaHeHne HeENCNpPaBHOCTEN U NpeaynpeXxaeHunn

Tun npobnemsbl

HeucnpaBHocTb/npegynpexaneHue

PeweHue

BAT OVERCHARGED

Ortkntounte 3Y n cesxkmtech ¢ CLY

BAT DISCONNECTED

1. MNMpoBepbTe 3aMKHYT SN BHELUHUN
pasMblkaTens baTapen

2. MpoBepbTe NpPaBWIbHOCTb
coeVHeHns n NOAKIYEHNS
OaTapen

CHARGER abnormity

Ortkntounte 3Y n cesxkmtech ¢ CL

CHARGER OFF

MpoBepbTe BKIOYEH Nn moaynb 3Y

CAN communication is abnormal

MpoBepbTe  MOAKMIOYEHWE  FIMHUK

CBSI3U COOTBETCTBYHOLErO moayns 3Y

Disconnect the monitoring module

1. Ecnv wMogyrnb  MOHWTOPUWHra
MOAKMIOYEH NPOBepLTE NOAKIIOYEHNEe
€ro NMHUN CBSI3N

2. BcrtaBbTe MoOgynb MOHMTOPWHIa

€CIln OH He NoaKIn4veH

MpenynpexaeHus
Cesxxutecb ¢ CLU ans nsmeHeHus
mogynsa 3Y LCD ERRORVOLTSET
HaCcTpoekK
Cesxxutecb ¢ CLU ans wnsmeHeHus
LCD ERRORCURRSET
HaCcTpoek
lNpoBepbTe HaxaTta nu kHonka EPO.
EPO ACTIVE [poBepbTE YTO BMHTLI B JIEBON YacTu
3aKpy4veHbl.
Cesxxutecb ¢ CL| ecnn BeHTURATOpP
CHG FANLOCK
BblLLEN U3 CTPOS
MpoBepbTe KOPPEKTHOCTb
LINE PHASEERR poBeP PP
YyepegoBaHusa a3
1. MNMpoBepbTe LEenocTHOCTb
asbeMoB MoAyns
NLOSS P AY
2. MNMpoBepbTe KNeMMbl NOAKIMIOYEHMUS
W UCNPaBHOCTb MOOYNS
BUS OVER 1. MpoBepbTe cbanaHCUPOBaAHHOCTb
BUS UNDER Harpysku
2. MpoBepbTe cTabunbHoOCTb
BUS UNBALANCE
TpexdasHoro HanpsKeHns
HewncnpasHocTu BUS SHORT Ceshxutech ¢ CL
moaynsa 3Y BUS SOFTTIMEOUT BblTawute Moaynb, BCTaBbTe €ro

BUCK SOFTTIMEOUT

yepe3 MuUHYTY u Bkounte WBIT.
Cesokmtecb ¢ CLL ecnu oOH He
BKITHOMMNCS.

OVER TEMPERATURE

OrtkntounTte 3Y n cesxkmtech ¢ CLY
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LINE SCRFAIL

Short circuit of charger

1. MNMpoBepbTe 4To oTCyTCTBYET K3 B
KneMmax nogKmnioyeHms

2. MNpoBepbTe 4TO OTCyTCTBYET K3 B
pasbeme Moayns

Cespkutech ¢ CLY

BAT REVERSE

MpoeepbTe yTO GaTtapeu
noAKMoYeHbl NpaBuibHo. McnpaBbTe

€CJIn 3TO He TaK.

CHG IDERROR

MposepbTe uTO agpec mogyns 15
unu 14. Ecnn wucnonb3yeTtcsa ABa
mogyna 3Y, TO npoBepbTe 4TO
agpeca He KOHMVKTYHOT.

HewncnpasHocTu
CUNOBOro MoOAyns

BUS VOLT HIGH

BUS VOLT LOW

BUS IMBALANCE

1. NpoBepbTe cbanaHCMPOBaHHOCTb
Harpysku
2. MpoBepbTe CcTabunbHOCTb

TpexdasHoro HanpsKeHns

BUS SHORT

Cesikuntecs ¢ CLY

BUS SOFTSTART FAIL

INV SOFTSTART FAIL

PasomMkHVTE BXOOHOM pasmblkaTerb
n yepes 30c. Bknounte UBI. Ecnn
HEeMCNpaBHOCTb BO3HMKAET B OOHOM
3 mogynen, TO yganute ero u3
kabvnHeTa 1 BCTaBbTe 0OpaTHO Yepes
30c. Cssxutecb c¢ CL ecnu
npobnema nNoBTOpPSETCS.

INVERTER VOLT HIGH

INVERTER VOLT LOW

Cesixuntecs ¢ CLY

RPHASE O/P SHORT

SPHASE O/P SHORT

TPHASE O/P SHORT

RSPHASE O/P SHORT

STPHASE O/P SHORT

TRPHASE O/P SHORT

1. MNMpoBepbTe Uto oTcyTCcTBYET K3 B
BbIXOAHbIX NOAKNIYEHUAX

2. MNposepbTe 4To OTCyTCTBYET K3 B
Harpyske

R REACTIVE ABNORMAL

S REACTIVE ABNORMAL

T REACTIVE ABNORMAL

Cesxutech ¢ CL

OVERLOAD

1. OTknounte  BTOPOCTEMNEHHble
Harpysku
2. CbanaHcupynte Harpysky no
daszam
3. PasomkHute BXOZHOMN
pasmbikaTens MBI Ha 30c., 3atem

3aMKHUTEe.
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OVERTEMP FAULT

[NpoBepbTe 4yTO TemnepaTypa
OKpyKaloLLlen cpeabl COOTBETCTBYET
TpeboBaHusim. Otkmounte MBI Ha

30c., 3aTem BKOYUTE.

REALY STICK DEATH

LINE SCR FAULT

Cespkutech ¢ CL,

CAN BUS FAULT

MpoBepbTe MNOAKMOYEHUE  NUHUK
CBSAI3N

TOTALREACTIVE FAULT

Cespkutech ¢ CL,

ID ERROR

1. MNpoBepbTe 4TO agpec moayns B
AvanasoHe ot 1 go 8.

2. MNpoBepbTe 4YTO agpeca mopynewn
He KOH(IUKTYIOT.

Mpoune
npegynpexaexHus

LINE PHASE ERR

BYP PHASE ERR

PHASE ERROR

[MpoBepbTe MPaBUNBHOCTbL BXOLHbIX
NOAKMOYEHNIN

PHASE LOSS

BYPASS FAIL

1. NpoBepbTe UTO CeTb B HOPME.
2. lMNMpoBepbTe 4YTO BXOAHbIE Kabens
MOAKIHOYEHbI.

BPS FREQ ERR

MpoBepbTe 4YTO BXOAHass ceTb B
HopMe.

N LOSS

1. NpoBepbTe LENOCTHOCTb
pasbemoB MOAYNA

2. MpoBepbTe KNEMMbI NOAKMOYEHMWS
1 NCNpaBHOCTb MOAYNS

INPUT CB OPEN

[MpoBepbTe 3aMKHYT 1nM  BXOAHOM
pa3MblKaTenb

OUTPUT CB OPEN

[MpoBepbTe 3aMKHYT NU BbIXOAHOM
pasMblKaTenb

OUTPUT OVERVOLT

Ceshkutech ¢ CL

MAIN CB CLOSED

Hopmaanaﬂ cuTyauus npu

BKITHO4YEHNN CepBUCHOIo barnaca

CB COVER OPEN

1. HopwmanbHasi cuTyauuss npu
BKIIOMEHUM cepBUCHOTO Galnaca

2. [lpoBepbTe ycTaHoBreHa U
3aKpenneHa fn Kpblllika CepBUCHOMO
Oarnaca B Npo4nx pexmnmax padoTsl

BATVOLTLOW

1. NpoBepbTe cocTosiHNE BaTapeun u
3y

2. [lpoBepbTe 4YTO  HACTPOWMKM
COOTBETCTBYIOT baTapee.

3.  OTknioumMTe  BTOPOCTEMEHHYIO
Harpysky Kak MOXHO ©ObicTpee (B
BaTapenHom pexume)
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1. MNpoBepbTe 3aMKHYT NM BHELUHWUN
pasMbikaTens baTapen

BATTERY OPEN

2. MpoBepbTe NpaBUNbHOCTb

noaknoveHunss 6atapem
OVLOAD FAIL 1. Otknounte  BTOPOCTEMEHHYHO
OVER CURRENT Harpysky.
OVER LOAD 2. CbanaHcupynte Harpysky no
REDUN OVLOAD dasam

3anpeLueHo BKNto4aTb WMBI.
EEPROM FAIL

Cespkutech ¢ CLL.

Cespkmtecb ¢ CLL npu nospexaeHun
FAN LOCK H nipu noepexa

BeHTUNATOpAa

MpoBepbTe HaxaTa nu kHonka EPO.
EPO ACTIVE [MpoBepbTE YTO BUHTLI B NIEBON YacTu

3aKpYYeHbI.

CHARGER OFFLINE

1. TlpoeepbTe 4tO0 M™Moaynb 3Y
yCTaHOBMEH

2. BcrtaBbTe u wusneunte mopynb
4yTOObl YOEOUTLCA YTO BUHT B NIEBOW
CTOpOHE 3ahmKCMpoBaH.

CAN FAIL

COMMSYNSIG FAIL

COMMSYNPULSE FAIL

MpoBepbTe  4YTO  NMHUKM  CBSA3N
MOAKIHOYEHbI.

ID ERROR

MODULE ID ERROR

MpoBepbTe KOpPPEKTHOCTb apgpeca
Moaynsi.
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4.3 TexHU4YecKkue xapakTrepucTukm

MOLEJ1b Power-Vision Black HF 80kBA Power-Vision Black HF 160kBA

Capacit OT1 20 no 80 kBA / OT 20 oo 80 Ot 20 po 160 kBA / OT 20 po
pactty 80 KBT 160 KBT

KonunuyecTtBo napannenbHbIX Mmogynem 1~-4 1~-8

KonnyecTtBo n3bbITOYHBLIX MOgynen 0~3 0~7

MolHoCTb Moayna

< 20kBA/20kBT

BXOA4

HomuHanbHoe HanpsixkeHue

380B/400B/415B

[wnana3soH HanpskeHna

204 ~ 242 B ~ (Harpyska < 50%);
242 ~ 277 B ~ (50% < Harpy3ka < 70%);
277 ~ 520 B ~ (70% < Harpy3ka < 100%)

HomuHanbHas yactoTta

50/ 60 'y (aBTOaganTauus)

[nana3soH YacToTbl 40~70Ty
KoathpumLmeHT MoLwHoCTH =20.99
FapmoHnyeckue nckaxenns Toka (THDI) < 3%
MapannenoHas paboTa MOAYMbHbLIX CUCTEM, <3

T

[nana3oH HanpsikeHus Garnaca

(Usuix.om. — 40%) ~ (Ugpix.nom. + 20%) (HacTpanBaeTcst)

BbIXO[
HanpsikeHue 380B/400B/415B ~
C1abnnbHOCTb HaNPsHKEHUS +1%

CVIHXpOHVISVIpOBaHa C CEeTbl0 B CETEBOM peEXUNME;

Hacrora 50/60Iy + 0.1% B GaTaperHOM pexvme
KoathpumumeHT MoLwHoCTH 20.9

dopma curHana Yucrtasa cuHycomnaa

KpecT-ghakTop 3:1

(F?ﬁné(\);;mqecme VICKEXEHNS  HaNPsXEHNs < 2% (nuHenHas Harpyska); < 5% (HenuHeHasn Harpyska)

BpeMsi nepeknioyeHns

Omc

Meperpy3oyHasa cnocobHOCTb MHBEPTOPA

<110%: nepekntoveHre Ha b6annac Yyepes 60 MuH;
110% ~130%: nepekntoveHne Ha Gannac Yyepe3 10 MUH.;
130% ~ 150%: nepekntoveHue Ha Gannac Yyepes 1 MuH;
> 150%: nepekntoyeHne Ha 6annac vepes 0.5 ¢

Meperpy3oyHasa cnocobHOCTL bannaca

< 150%: anutenbHo; > 150%: oTkntoveHue yepes 10c.

BATAPEU

HanpspkeHue

+240B= (BapwaHThl: +192B=/ +204B=/ +216B=/ +228B=)

BcTpoeHHble GaTaF)EVI B 3aBUCMMOCTU OT
3akKasda

40%x12B/9AvY B KaxxgoM moayne

Tok 3apsiga 1 ~ 30A/ 60A (HacTpauBaeTtcs)
CUCTEMA

KIMA B pexvme paboTbl OT 3NEeKTPOCeTH 295%

KIMA B 3kKOHOMWUYHOM pexrme paboTbl 298%

Oucnnen

5.7” XNAKOKPUCTaNNNYeCcknii CEHCOPHbIN

BatapeviHbIi pexum, 6atapes paspskeHa, aBapvs BEHTUNSTopa u

CurHanusauus
T.0.

EMI EN62040-2

IEC61000-4-2 (ESD)
EMS IEC61000-4-3 (RS)

IEC61000-4-4 (EFT)

IEC61000-4-5 (Surge)
CBdA3b
WHTepdeiichi RS232 / RS485 (2wT) / USB /BHYTpeHHMI crioT SNMP/ «cyxue»

KOHTAaKTbl, KOHTAKTbl 414 ygareHHOoro aBapVII7|HOFO OTKIHOYEeHNA

Mopaeprkka onepaumoHHbIX CUCTEM

Windows® 98/2000/2003/XP/Vista/2008/7/8/10

YnpaeneHue anektponutaHnem Yyepesd SNMP meHepxep v

Onumns: SNMP BE6-Gpay3ep

NPOYEE

BnaxHocTb 0~95% oTHocuTensHas @ 0~40°C (6e3 koHaeHcaTa)
YpoBeHb Lyma <65 pab

CteneHb 3awmnTbl MBI IP20

rabapwutbl MBI HeTTo (MM) LLIX%B

600x1000x1600 | 600x1000x2000
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rabaputbl MBI 6pyTT0o (MM) LX*B 700%x1070%1760 700x1070x2160
Macca MBI HeTTO/6pyTTfJ (kr) ) 225 | 245 290/ 310
Bes BCTpoeHHbIX 6aTapen n cunoBbIX Moaynemn

BxoaHow / BbixogHo / BannacHbii aBTomaTt [a [a

MpunoxeHune 1: CBeToanoaHaA UHANKaLUS

Pexxum Asapusa/TpegynpexaeHue | CocTosiHue CocTtosiHne
cBeToamoga 3yMmepa
Phase sequence is error, | CBetognog FAULT | 3ymmep nsgaet
and bypass is abnormal Muraet Kaxdble | NpepbIBUCTbIN
Pexxum HenpaBunbHoe 2c. curHan kaxnable 2c.
oXXnagaHus yepegoBaHue gas, Gannac
He B HOpMe
Battery disconnected Ceetogmog FAULT | 3ymmep nsgaet
Batapes He nogkno4yeHa Muraet Kaxdble | NpepbIBUCTbIN
4c. curHan kaxable 4c.
No fault CeeToguoasbl HeT 3Byka
Het owinbok OTKIMIOYEHbI
Some module is under fault | Ceetogmog FAULT | 3ymmep n3gaet
mode Muraet Kakgble | NpepbiBUCTLIN
OanH n3 moaynen | 1c. curHan kaxable 1c.
HencnpaBeH
Charger is not started Csetoguog FAULT | 3ymmep n3gaet
Mogynb 3Y He BKNto4yeH MUraeT  Kaxgble | MpepbiBUCTbIN
8c. curHan kaxasble 8c.
Overload Ceetogmog FAULT | 3ymmep n3gaet
Meperpyska Muraet Kaxkable | NPepbIBUCTbIN
BannacHbin 2c. cuUrHan kaxgole 2c.
pexunm Phase sequence is error Csetoguog FAULT | 3ymmep n3gaet
HenpasunbHoe MUraeT  Kaxgble | NpepbiBUCTbIN
yepegoBaHue das 2C. curHan kaxable 2c.
Battery disconnected Ceetogmog FAULT | 3ymmep nsgaet
Bartapes oTkntoyeHa Muraet Ka)kable | NPepbIBUCTbIN
4c. curHan kaxnable 4c.
Bypass is normal Ceetogmog FAULT | 3ymmep nsgaet
Bannac B Hopme MUraeT  Kaxgble | MpepbiBUCTbIN
4c. curHan kaxable 4c.
No other fault Csetoguog FAULT | 3ymmep n3gaet
HeT npouunx owmnbok Muraet Ka)kable | NPepbIBUCTbIN
2M. curHan Kaxkapble
2M.
Some module is under fault | CBetoamog FAULT | 3ymmep n3paet
mode MUraeT  Kaxgble | MpepbiBUCTbIN
OavH n3 moagynen 1c. curHan kaxable 1c.
HencnpaBeH
Charger is not started CseToamon, 3ymmep n3paet
CeteBom Mogaynb 3Y He BKNIOYEH NORMAL npepbIBUCTbIN
peEXNM CBETUTCA curHan kaxable 8c.
NOCTOSIHHO
Csetoanon FAULT
mMuraet Kaykable
8c.
Overload CseToamon, 3ymmep n3paet
Meperpyska NORMAL NpepbIBUCTbIN
CBeTUTCHA curHan Kaxnable 2c.
NOCTOSIHHO
Ceetoamnon FAULT
mMuraet Kaykable
2C.
Battery disconnected Csetoamon, 3ymmep n3paet
baTapes oTkntoveHa NORMAL npepbLIBUCTbIN
CBETUTCA curHan kaxngsble 4c.
NOCTOSAAHHO
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Cetoanon FAULT
Muraet Kaxkable
4c.

No other fault
HeT npouunx owmnbok

CeeToguon
NORMAL
CBeTUTCH
NOCTOSIHHO

HeT 3ByKka

Some module is under fault
mode

Ceetoanon FAULT
CcBEeTUTCH

3ymmep n3gaet
NOCTOSHHbIN 3BYK

OnuH ns moaynen NOCTOSIHHO
baTtapenHbi | HemcnpaBeH
TecT Low-voltage of battery CeeTtoguon 3ymmep nsgaet
Huskun 3apsg 6atapeu BATTERY wmMwuraet | NpepbIBUCTLIN
Kaxkable 1c. curHan kaxagble 1c.
Overload Bce cBetoguogpbl | 3ymmep nsnaet
Meperpyska OTKIMIOYEHbI NpPepbIBUCTbIN
cuUrHan kaxable 2c.
Others are normal CeeTtoguoasbl HeT 3Byka
HeT npo4mnx owmbdok MuratT
nooyepegHo
Kaxkable 2c.
ABapuiHbin | Bypass and output are | CBetoamog 3ymmep nspnaet
pexum normal BYPASS cBeTUTCS | NOCTOSAHHBLIV 3BYK
Bannac u Bbixoa B HOpMe MOCTOSAHHO.
Ceetogmon FAULT
CBETUTCA
NOCTOSIHHO.
Bypass and output are | Ceetoguog FAULT | 3ymmep nsgaet
abnormal CBETUTCA NOCTOSIHHbIN 3BYK
Bannac n Bbixoa He B MOCTOSAHHO.
Hopme
Some module is under fault | CeBetogmon 3ymmep n3gaet
Pexnm mode NORMAL NpepbIBUCTbIN
koHBepTopa | OguH 13 mogynen CBETUTCHA curHan Kaxapble
YacToThbl HeucnpaBeH NOCTOSAHHO Tm.
Cetoanon FAULT
Muraet Kaxkable
™.
No fault CeeToguop HeT 3Byka
HeT owinbok NORMAL
CBETUTCHA
NOCTOSAAHHO
OTkntoYeH Bce cBetoamoabl | Het 3Byka
OTKIHOYEHbI
HeT cBsa3n Bce cBetoguogpbl | Het 3Byka
OTKIHOYEHbI
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MpunoxeHune 2. KOMMyHUKaLNOHHbIE pa3beMbl

B MBI npegycMoTpeHO HECKOMNBbKO KOMMYHUKALUNOHHBIX pasbemoB. CM. puc. Huxe:

cnoT anA
:El;:‘r; ng-gg:s.da |5_|55 F‘.&EbEMbItDYXHE’ KOHTAKTBI
| [ |[TEPMOOATHYMKDE |
. | — Y
D D @ D D D D DDDD " QII I ] ] ] ] ] Ilcl D
T e — ran - LI - =iﬁﬂlﬂ*"*ﬂﬂqﬂ

Puc. 1 CxemaTtuyeckoe M3obpakeHne KOMMYHUKALMOHHbLIX pasbeMoB

1. Kapta SNMP (onuus)

YcTaHoBKa CBSI3W MO NokarnbHowm ceTun: coegmHute MBI n komnbloTep ceTeBbiM Kabernem. MoxHO
NCMNosb30BaTb BUTYIO Mapy C MNEPEKPECTHbIM O0OXMMOM 4TOObI MOOKIIOYMTL K KOMMbIOTEPY
HaMpsIMyo UK BUTYIO Napy € NpsiMbIM 06XMMOM 4TOObLI NOAKIOYUTL Yepes poyTep.

2. Pasbem RS232

MakcnmanbHasa anvHa kabens — 50Mm., npu ckopocTtu nepegayn 9600.
PacnuHoBka pasbema (npovme KOHTaKTbl He UCMONb3YyTCH):

KoHTakT 2 3 5

ornpegenexHue RXD TXD GND

3. Pasbem RS485

MakcmumanbHasa gnvHa kabens — 500M., npu ckopocTtu nepegayun 9600.
NHTepcenc RS-485 nmeet 2 pasHbix pasbemMa Ang ABYX TUMOB MOAKMOYEHUS: ceTeBon kabernb ¢
pasbemMom RJI45 1 OBYXKOHTAKTHbLIN pasbeM.

PacnuHoBka RJ45 (apyrve KOHTaKTbl HE UCNOMb3YHOTCS):

KoHTakT 3 5

ornpegenexHue A B

[1BYXKOHTaKTHbIN pasbem:

KoHTakT 1 2

onpepeneHue A B

4. Pazbem USB

Paszbem USB ncnonb3yetcs A5 MOHMTOPUHIa cneumanunanpoaHHbiv 10 UPSmart2000I.

5. Pasbembl TepmoaaTumkoB Gatapen

Moayne 3Y MoxeT onpalmvBaTb JaT4uKM TemnepaTtypbl Ans TEPMOKOMMEHCauuMm HanpskeHus
3apsga.

6. BbIxogHble «cyxme» KOHTaKTbl

MBI ocHalleH nnaTor «CyXMX» KOHTAKTOB C 7 rpynnaMmy He3aBUCUMbIX MACCUBHbIX BbIXOOHbLIX
KCYXMX» KOHTaKTOB C 3 KOHTaKkTamu AN NogkniodeHns kaxaon rpynnel. OnpegeneHne KOHTakTa
crneBa HanpaBoO: HOpMarbHO 3aMKHYTbI (ganee — H3) KOHTaKT, O6GLUMIA KOHTaKT, HOpMarbHO
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OTKpbITEIN (anee — HO) koHTakT. «Cyxue» KOHTaKTbl YNpaBnsoTCA pene M OOLWUA KOHTaKT U
H3-koHTakT OygoyT 3aMmKHYTbl MPWM BO3HUKHOBEHMM OLWIMOKW. [py nponagaHun owunbKn pene
BKITHOUUTCS 1 OOLLMIA KOHTaKT ByaeT pasoMKHYT ¢ H3-KOHTaKTOM 1 OOLMIA KOHTaKT By4eT 3aMKHYT C
HO-koHTakTOM. [lonb3oBaTenb MOXET CaMOCTOSITENbHO BblIOpaTh Moaxogsiliee Ans Hero

peLleHue.

Obo3Ha4vyeHune OnpepneneHue
Harpysku nnuTaetcs oT
INV
MHBEepTOpa
BYPASS Harpy3ku nutaetcs ot 6annaca
LINE LOSS CeTb He B HOpMe
OVER LOAD Meperpyska
FAULT CuctemHas owwmnbka
BAT.LOW baTapes paspsikeHa
ALARM CuctemHas TpeBora

7. BxogHble «CYyXne» KOHTaKTbl

MBI ocHalleH naccuBHbIMM BXOLHbBIMU «CYXMUN» KOHTaKTaMu. JaHHble CyXmne KOHTaKTbl MOTyT
OblTb MCNONb30BaHbI Ans KOHTPOIA COCTOAHUNA BHELUHUX yCTpOIZCTB. OH cocTouT u3 3 Knemm:

3eMn4d, CyXOM KOHTaKT 1, CyxXOM KOHTaKT 2.

Cyxon KOHTaKT 2 ncnonb3yeTcsa AN aKCTpeHHoro otkntodeHus. PIN3 n PIN1 HopManbHO OTKpbIThI,
PIN2 n PIN1 HopmanbHo 3akpbiThl 1 PIN1 HOpManbHO pa3oMKHYT.

PIN1, PIN3
PaboTta oT reHepatopa
leHepaTop 3aMKHYThI
PIN1, PIN3
Pabota ot cetn
Pa30OMKHYTbI
DRY1 ——
. PIN1, PIN3 batapeliHbin
BxogHon N
. BarapeiiHbin 3aMKHYThI pa3MblkaTenb 3aMKHYT
cyxou
Y pasmblkarerb PIN1, PIN3 BarapeiHbin
KOHTaKT
Pa30MKHYThI pa3mblkaTenb PpasoMKHYT
PIN1, PIN2
OKCTpeHHoe Hopma
3aMKHYTbI
DRY2 OTKNIoYeHne
(EPO) PIN1, PIN2 EPO (ynaneHHoe
Pa3oMKHYThI 3KCTPEHHOE OTKITKYEHME)

49



UHdopmauuma ana 3akasa

INpun 3akase cuctemel NBI cnegyeT ykasbiBaThb:

HommnHanbHasa mowHocTb KBA/KBT,

Bpemsi aBTOHOMHOW paboTbl MUH.,

Tun 1 MoWHOCTb NoTpebuTtens,

Tpebyemblin rapaHTUNHBIA CPOK,

MecTo ycTaHOBKM 1 NpoBeAEeHNsa NyCKOHaNnagouHbIx paboT.

Npumep 3akasa:

i

“‘UBTT 100 kBA, 5 muHym, KomnbromepHsbiti Tomozpagh 70 kBm, 2. BopoHex - 1 wm.’

PekBU3nThLI:

00O «BOHIMET»

WHH: 6672272461, KINIM: 668601001, OI'PH: 1086672014990

Odmc npogax: r. Mocksa, lNpecHeHckasa HabepexHasd, 4. 12, od. 431

WHXUHUPUHTOBLIN LeHTp: . EkaTtepuHBypr, yn. 8 MapTta, 4. 4, ocuc 445

Mpon3BoaCcTBO aNeKTpoLWMTOBON Npoaykumm: . MuHck, n. boposnsHel, yn. 40 net MNobepkl, 4. 56

Ten.: 8 (800) 511 89 39

Email: info@chint-electric.ru

Cant: chint-electric.ru

"oToBbIE NPOEKThI: instagram.com/chint_electric

BON pET N O6opynoBaHve Ans HAAEXHOro pacnpeneneHns anekTpu4eckon aHeprum
AcrpagmoToD Ten. 8 (800) 511 89 39, email: info@chint-electric.ru, caiT: chint-electric.ru
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