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CEPUA LEVELUPS T3 60 - 80xkBA 0 PYKOBO/ICTBE

O PykoBoacTBe

Hacrosiiiee pykoBO/JICTBO NMpeAHA3HAYEHO JIJIS MOJIb30BaTe/el NCTOYHUKOB Gecriepe6oiHOro
nutaHus cepuu LevelUps T3 60 - 80 kBA, mogeneit LT3360, LT3380.

JonosiHuTe/IbHasA UHpopManusa

Jl1s1 moslydyeHus1 JONOJHUTENbHON UHGOPMALUU 06 YCTPOMCTBE U ero ONuUsAxX, 06paTUTeCh Ha
odulMasbHble CAaWThI MPOU3BOAUTEJSA: www.makelsan.com.tr u www.makelsan.ru.

OOGHOBJIEHUA

OGHOBJIEHHbIE BEpCUU JIOKyMeHTaluu Bbl MoxeTe HaWTH Ha caliTax www.makelsan.com.tr u
www.makelsan.ru. Bcersga nucnosib3yiTe mmocjiefHie BepCUH PYKOBOCTBA.

TpaHcnopTHUpOBKa
TpaHcHOpTHBIE  CpeACTBA U TPy30NO0JbeMHble  MeXaHM3Mbl  JIOJDKHBI  06J1aIaTh
XapaKTepPUCTUKAMH, JOCTATOYHBIMHU /1151 6€30MacHOTO NoAbeMa U TpaHcnopTupoBku UBII.

HEAOMYCTUM NOABEM TAMXKE/IOIO BECA BE3 MOMOLLMU

1 yenosek <18 Kr
2 yenoseka 18-32 Kkr
3 yenoseka 32-55 kr
TpaHcnopTHble cpeacTsa U >55 Kr
rpy3onoAbemHble MexaHU3Mbl

[lepeMeniaiiTe o60pyA0BaHUe Oe3 pe3kux yckopeHUH. [Ipu ycraHoB/eHHbIX B kopmyce WBII
AKB nepemenats UBII ciieayeT n1aBHO U € 60JIbIIENR OCTOPOKHOCTHIO.
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1 BE3OINACHOCTDb U ITPEAYIIPEXKAEHUA.

1.1 IlpeaynpexxgeHus.

[lepen nmpoBejeHrMeM pabOT MO YCTaHOBKe W NoakwodeHU0 WBIl, Heo6X04MM0O BHUMATEJIBHO
03HAaKOMUTHCS C COJIepPKaHUEM HACTOSLEr0 PYKOBOJICTBA. YCTAaHOBKA M MEePBbIM 3aMyCK MOTYT
OBITh OCYIIECTBJIEHBI TOJBKO aBTOPHU30BaHHBIM TPOU3BOIUTEJIEM IIEPCOHAJIOM.

YcraHoBKa, HaCTPOﬁKa H TIIepBo€ BKJIIOYEHHUE 060py,ZLOBaHI/IH HEaBTOPHW30BAHHbBIMH
CliequaiMCTaMy MOXKET INPHUBECTH K IIO0JIOMKE O60py,ZLOBaHI/IH W TpaBMaM II€pCOHaJia WJIU
3aBEPUINTHLCA JIETAJIbHBIM HCXOA0M.

UBIl npegHasHaveH AJ1s 9KCIJIyaTalUY B CTallMOHAPHOM BEPTUKAJIbHOM MOJIOKEHUH.

OBA3ATEJIbHO IOAK/IIIOYUTE HUBII K KOHTYPY 3A3EMJIEHUA IEPE[
NNOAK/IOYEHUEM K 3JIEKTPOCETH.

[Ipu BbIOOpE YCTPOWCTB 3alMThI, yCTaHABJNBaeMbIX 1Mo Bxoay WUBIl Heo6X0MMO yYUTHIBATH,
YTO TOK YTEUKHU Ha 3eMJIK0 MOXeT JocTturaTth 0,4A.

IMPU ITPOU3BOACTBE PABOT IIO PEMOHTY MU OBC/IYXHWUBAHUIO, UBII
JOJI’KEH BbITh OTKJ/IIOYEH OT 3JIEKTPOCETH U AKKYMYJIATOPOB. IIEPE]]
A INPOBEJEHUEM PABOT BHYTPU WBII, AJIA CHATUA HANPAXKEHHUA C
KOHAEHCATOPOB IIUHbI INOCTOAHHOTI'O TOKA HEOBXOJHUMO
HUCIO0JIb30BATbH CIELIMA/TBHBIA KOMIUIEKT PA3PA/IHBIX PE3UCTOPOB.

PeMOHT U 06C/Iy;>KUBaHHUE

PeMOHT W cepBHCHOe 06C/IyKMBaHUE MOLYT HPOU3BOAUTHLCS TOJBKO MpoLIeJUIUM
COOTBETCTBYIOILee 00yyeHHe, aBTOPU30BaHHBIM IPOU3BOAUTEJIEM IEPCOHAIOM.

AJ1A OBECIIEYEHUA BE30TKA3HOM PABOTbI OBOPYJOBAHHUA
HEOBXO/JIMMO NMPOBOJUTH PErYJIAPHOE OBCJYXKUBAHHME YCTPOKMCTBA.
PEKOMEHYEMbIA UHTEPBAJI CEPBUCHOI'0 OBCJIY’KUBAHUA - HE PEXE
OJJHOT'O PA3A B I'O/Jl. (JanHas ycayra npejocCTaBJsieTCsl aBTOPU30BaHHbBIM
CEePBHCOM M BJIAETCA NVIATHOM.)

A HAIIPA’KEHUE HA INMHE IIOCTOAHHOIO TOKA, AKKYMYJIATOPHOIO

MACCHUBA U KOHAEHCATOPOB MOXET JOCTUI'ATDH 900B!

O6CJIy}KI/IBaHI/Ie MaCCHBa aKKyMYJIATOPHBIX 6aTape1‘/'I AOJDKHO OCYyIIEeCTBJATbCA TOJIBKO
KBaJII/ICl)I/II_II/IpOBaHHbIM IepcoHaJioM npomenmruM COOTBETCTBYOIYIO IIOATOTOBKY.
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YTI/IJ'II/IBHL[I/IH dAKKYMYJIATOPOB C HCTEKIIHMM CPOKOM CJ'Iy}K6bI, d TaK € HEeHUCIpPaBHbIX H
BbllIeAIIUX H3 CTpoA [AOJI)KHA IPOU3BOAUTBLCA CTPOro B COOTBETCTBMU C MECTHBIMHU
TEXHUYE€CKHUMHU U 3KOJIOTUIECKHUMHU HOPMAMH.

B wMecte ycraHoBku MWBIl fpomxHBI ObITh NPEAYCMOTPEHbl CHUCTEMbI MOXKAPOTYIIEHUS
COOTBETCTBYIOILEr0 Ha3HAYEeHHUS.

1.2 CBo6GOAHOE NPOCTPAHCTBO U AOCTYII.
CB0GO/JHOE NPOCTPAHCTBO

BeHTu/1silMOHHDBIEe pelleTKU JJa oxyaxzaeHusa HWBIl pacnosnoxeHbl Ha nepeaHei, (IpUTOK
BO3/lyxa) U 3ajHed (BbIOpoc Harperoro Bo3ayxa) mnaHeasx MBIl [liga pocraTodyHoro
oxnaxgeHuss MBIl B npouecce paboTbl HEOOXOAUMO 006ecredyuTb CBOGOJHOE MPOCTPAHCTBO
MeX/y YCTPOMCTBOM M OJMXKaWIIMM 00'beKTOM MMUHMMYM 1 M. cnepeau U c3agu. He gosnkHa
OCYILeCTBJIAATbCS BpeMeHHas WJIM NMOCTOsIHHaA 3kcmyaTauusa UBIl npu MeHblieM cBOGOJHOM
npoctpaHcTBe. HapylieHue pgaHHOro TpebGoBaHUsI MOXeT MPUBECTM K IleperpeBy U
noBpexaeHnuto UBII.

JdocTtyn

TpebyeTca obecnedydTb CBOGOJHBIN JAocTyn K jaulieBod naHeau WBIl gana ynpasienus. [Jas
MpPOBE/IEHUSI PEMOHTHbIX pPabOT U CEPBHUCHOTO OOCHYKUBaHUS, HEOOXOJUMO OOECHeYUThb
CBOOOJIHBIN IOCTYII K NepeHel u 3aaHel yacTtaM MBIl CBo6oHOe npocTpaHcTBO ¢ 60k0B UBII
He JIMNMUTUPOBAHO.

1.3 XpaHeHue.

WUBIl fomxeH XpaHUTbCS B MOMELIEHWU C HOPMa/JbHOM BJIQXXHOCTBIO U TeMIepaTypoill He
HMeWIIUX HeraTUBHbIX GakTopoB Bo3jelicTBusi. MBIl u GaTapeliHble KabUHETbI [IOJKHbI
XPaHUTbLCA B OPUTMHAJIbHOM 3aBO/JICKOM yIIaKOBKe.

Heponyctumo XpaHeHue W 3kcmayaTtanys UBIl B 3anblieHHbIX TOMEUIEHUSX, C TPUCYTCTBUEM
MeTa/JINYeCKON MbLIM, arpecCUBHBIMHU CpeJlaMH, OTXOJJaMHd NPOU3BO/ICTBA, BO3MOXHOCTBIO
NnonaZaHus >KUJKOCTH U T./[I.

BHUMAHME:
AKKYMYJIATOPHBIE BATAPEU, HAXOAAIIMUECA HA XPAHEHUH, JOJTHHDBI

NEPUOAUYECKN TIOA3APAMKATLCA. LUK/INMYHOCTL INEPE3APAAKU
OIIPEAEJIAETCA NPOU3BOAUTEJ/IEM AKB.

1.4 TpaHcnopTHpPOBKa.

TpchnopTHoe cpeacrso )5 rpys3onogbeMHbIE MEXaHHU3MBbI AOJIXKHbI 06JIa,Z[aTb
XdpaKTepUCTUKAMHU, AOCTATOYHbIMH AJId 6e30macHoOro nogbeMa U TPAHCIIOPTHUPOBKHU HWBII.
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N

3L100120R002R0

3L100120R003R0

UBIl u 6GartapeliHble KaGUHETbl NMPU TPAHCHOPTUPOBKE JOJKHBI ObITh YCTAaHOBJIEHbl Ha
naJiieTax.

HUBIl 60- 80 kBA mocTaB/sil0OTCA YCTAaHOBJIEHHBIMU Ha NasjieThbl ¢ pa3MepoM 870 x 1580 MM
(LIxI"). BeicoTa 060pyA0BaHMS, yCTAHOBJAEHHOTO HA MAJIJIEThI, COCTaBJIsIeT NpuMepHO 1980 MM.

[lepememiate UBII cieayeT miaBHO U c GoJibllel OCTOPOXHOCThIO. He MeHsiliTe moJioxeHUe
HUBII nocsie ycTaHOBKU U BBO/IA B 3KCILJIYaTALUIO.
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2 OIIMCAHHUE CUCTEMBI.

(013110%078:97 Wi
771 mm
- 1446 mm o < E— g
i [ S
| E
4 £ 3
o
i
- - o 1 4 | i
"‘ |

GM-SD-05 / Aata Myb6avKkaumn: 13.04.2016 / Bepcua No: 3 / [lata Bepcuu: 30.01.2017 6




CEPUA LEVELUPS T3 60 - 80 kBA OIMMCAHUE CUCTEMbI

Buj Cnnepeau
®
@
1 KK-gucnnei
2 BeHTHJISAIIIMOHHBIE peleTKH 3a60pa Bo3gyxa
3 KHonka EPO (aBapuiiHoe OTKJIIOUEHHE)
4 KHonku nepeMelieHus 0 MEHIO
5 MHeMocxeMa peKUMOB PaboThI
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Buj nepeaHei naHe/iu

OIMMCAHUE CUCTEMbI

®

BeHTU/IAIIMOHHAA pelleTKa 3a6opa
KjieMMbI TOIK/II0UEHHS BbIXOJHOT'0 KabeJs
1 Bo3/yxa (ox/aaxaeHUe BeinpsamuTes, 8 HATDY3KH
MHBEPTOPA U 3aPsJHOTO YCTPOMCTBA) py
2 KHonka npejsapsa mUHbI 9 BaTapeliHble npeaoxpaHuTeau U KieMMbl
MOCTOsIHHOTO TOoKa SW1 aag noakarodyeHuss AKb
. Brikitouatenb AKb CB4
3 BxoaHo# BeikodYaTeab CB1 10
BbIxoHOM aBTOMaTU4YeCKUH BBIK/II0YATE b
4 BhIK/IF0YaTE/ b BXOJA CTATUYECKOTO 11 | cB3
6aitmaca CB5
BrIK/II09aTe/Ib MEXaHUYECKOTO HaKaca
KiieMMBbI OAK/II0YEHUST BXOJHOT'O
5 . 12 | CB2
KabeJsst JUHUY Hakaca
Pa3zbeM MoJK/I04YEHUS JaTYUKaA
6 KsieMMBbI OAKJII0YEHHST BXOJHOT'O 13 AKE
KabeJss ceTu TEMNEPATYPbI
C/10THI 1711 ONIUOHA/IBHBIX UHTepd e CHbIX
KyieMMBI OAK/II0UEHHUS Kabest
7 14 | kapr
3a3eMJieHus
15 CepBucHbIi nopT RS232
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CEPUA LEVELUPS T3 60 - 80 kBA OIMMCAHHUE CUCTEMBI

Bup czaau

1 CepBUCHBIN NOPT /151 HapaJsiie/IbHOro noaAKt0YeHrst UBIT

2 BeHTHUJIAIIMOHHASA pelieTKa BbIOpoca Bo3gyxa (ox/IaxKaeHue
BhINpsAMUTEJIS, UHBEPTOPA U 3apsi/IHOTO yCTPOUCTBA)

3 BeHTUJIAIIMOHHAS pelieTKa BbIOpoca Bo3iyxa (ox/1axkaeHue
TUPHUCTOPOB BBINPSIMUTEJIS U Gaknaca)

4 BeHTHJIAIIMOHHAA pelieTKa BbIOpoca Bo3gyxa (ox/IaKaeHue
Jipoccesiei)

< BeHTHUJIAIIMOHHASA pelieTKa BbIOpoca Bo3gyxa (ox/IaxkaeHue
BHYTpPEHHEr0 NPOCTPaHCTBA)

6 BeHTHUJIAIIMOHHASA pelleTKa BbIOpoca Bo3gyxa (ox/IaKaeHue
TpaHchopMaTopa)
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CEPUA LEVELUPS T3 60

- 80 kBA

BHEKTpl/I‘lECKI/Ie CoOeANHEHUA

OIMMCAHUE CUCTEMbI

Rs232 - Communication
(Service)

(Optional)
Parallel Connector

-«

Card Slots:
SNMP (Optional),
RS485 (Optional),
Dry Contact (Optional), €
Environmental Managament (Optional),
Remote Control Panel(Optional),

External Battery Temperature Sensor

Etc. Accessories

! Only two options can be connected at
the same time.

Electrical Connections of LevelUps Series

> [&]

—> (6]

T

DC Bus +

Neutral

DC Bus -

L=

N

| B
L2

L3

L N o

L2
L3

Eart Ground Connection

Mains
Inputs

Power
Cables

-

Critical load
protected by,
uPs

-/

Positive Battery
Group (31 pieces)

AT TTT7 FIF7
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Group (31 adet)
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CEPUA LEVELUPS T3 60 - 80 kBA OIMMCAHHUE CUCTEMBI

2.1 O6wasa uHpopmMauus.

[Mpunnun aevicteus UBII cepun Transformer LevelUps T3:

M /\ K E I_ S /\N ELECTRICAL TOPOLOGY OF TRANSFORMER LEVELUPS SERIES UPS

Maintenance
Breaker
cB2

External
Bypass
Breaker
CBS

= o7 © = Bypass Static
Line-L1 : I AExlernaIEypass uses sm:hes: >
i F2
Line-L2 o O
i

3
Line-L3 —3
o Line Fuses Isolation ce3 J

Line-L1 Trarvs!\:mner

] = Output-L1
! F2 . e )

Lnel2 % F PFC-Rectifier Inverter 1 . o o l ] Output-L2
: B with IGBT with IGBT |

Hnerkies oo = | (AC/DC) (OCIAC) —H &

Neutral Neutral
Input ‘. {
Breaker Battery Fuses
ce1 F4 Ll LI F5

Sl o7 o Lo - Output-L3

Battery
Breaker, (

' Battery Groups
[ - (Symbolic view)

31 X Battery_ | 31 X Battery

Briitouenue WBIl Heo6xXoAMMO HaYMHATBH C NOpej3apsja LIHWHBI HOCTOSSHHOTO TOKa C
HCII0JIb30BaHHWEM COOTBETCTBYIOIIEN KHONKHY, y/lep:KuBasi eé B HaXkaToM cocTossHUU 10 cekyH/,
MocJie 4ero BKJIOYUTh aBTOMaTUYECKUM Bbik/IouaTeab CB1. [locie aToro cooTBeTCTBYyOIIEH
KOMaH/I0M B MeHI0, MOKHO aKTHUBUPOBaTh paboTy npeobpasymwiueit yactu UBII. BeinmpsamuTesnb
npeo6pasyeT IepeMeHHOe HampsiKeHHe W TOK MHUTAILled CeTH B MOCTOSHHBIA TOK H
HanpspKeHUe, 0 Jiep>KUBaeT ero Ha 33/JaHHOM yPOBHE JJisl paboThl HHBepTOpa U 3apsaaku AKB.
MHBepTOp HCHONB3yeT WIHWHY MOCTOSHHOTO ToKa /[iii (GOpPMHUPOBAHUS  BBIXOJHOTO
CHHYCOUJIAJILHOTO HaMNpsikeHWs QUKCUPOBAaHHOTO HOMMUHANA U 4YacTOThl. [Ipu BbIXOj€
napaMeTpoB MUTAIOLIEN CeTH 3a Mpejiebl AOMYCTUMOTO JMala30HA MO HAaNpsKEeHWUI WU
4acToTe BBINPSIMUTENb NpeKpaliaerT paboTy, a UHBEPTOpP MPOJO/DKAET MUTATh HArpysKy,
ucnosib3ysl sHepruto AKB. Harpy3ska nogkitoyaetcsi k VBl yepe3 BbIXOJHON H30JMPYIOUIAN
TpaHchopMaTop U BeIk/IoYaTes b CB3.

[Ipy BO3HMKHOBEHMM HEHUCIIPAaBHOCTHM B npeobpasywoiei dactu UBIl, ero neperpyske
KpPaTKOBPEMEHHOM WJM [JJIMTEeJbHOW, a TakKe NPU HEOOXOJMMOCTHU IepeKJIoYeHUs Ha
MexaHW4eCcKUH (cepBUCHBIN) Galinac, NMTaHHWe Harpy3KHu OCYLeCTBJISAeTCS Yepes 31eKTPOHHBIN
(cTaTudeckuii) 6ainac.

MexaHu4eckui (cepBucHbIN) 6aknac (CB2) ucnosb3yeTcs B cutyanuax korga MBIl HercnipaBeH

WK XKe HeoOX0JAUMO TNpOBeJeHHe TEeXHHUYECKOro OOCAYKMBaHUA WU peMoHTa. [lepeBoj
Harpy3Kd Ha MeXaHW4YecKUH (CepBHCHBIN) Galnac Jo/DKeH OCYIIECTBJSETCS UCKJIIOYUTENbHO
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CEPUA LEVELUPS T3 60 - 80 kBA OIINCAHHME CUCTEMBDI

1ocjie TMPOrpaMMHOTO IepeBOJia 4Yepe3 MeHI [JUCIJIess Harpy3kd Ha 3JIeKTPOHHBIN
(ctaTudeckuit) 6amnac. (cm. m.im. 4.1.3.2).

2.1.1 CtaTuyeckui 6ammnac.

UBIl cepurn TRANSFORMER LevelUPS T3 mTaTHO OCHalleHbl CTaTHYEeCKUM (3JIEKTPOHHBIM )
GailinacoM. B nensix JiMHUN Galinaca U MHBEPTOpPA HCIOJb3YIOTCS YCTAHOBJEHHbIE BCTPEUHO-
napaJsijieJibHO, ObICTPOAENCTBYIOIIME TUPUCTOPHI, 06ecledrBa0lle NepeKJIoUeHue Harpy3Ku
Ha Oalinac wid UWHBepTOp 6e3 MpepblBaHUsS MUTAHUSA HArpy3KHU. WuBeptop WBII
CUHXPOHU3UPYETCS € BXOZ0M 6aiinaca, 00'beJUHEHHBIM C IJIABHBIM BBO/IOM HJIK HE3aBUCHUMBbIM.
YupaB/ieHWe TepeKJIoUYeHHeM OCYLIeCTBAsSeTcs JIM60 B aBTOMAaTHYECKOM peXHUMe IpHU
HeucnpaBHocTu MBIl nau ero neperpyske, iM60 NpPOrpaMMHbIM NYTEM C MAaHEJU yIpPaBJIEHUS
UBII nosb3oBaTeneM.

Hcnosib3ys naHesb ynpaBJleHus, I0J1b30BaTe/b MOKET OCYILeCTBUTD NlepeKJII04eHre Harpy3Ku
Ha NWTaHMWe IO JIMHUM CTaTU4YecKoro (3JileKTpoHHoro) 6Gaimnaca. [Ipu paboTe B pexume
CTaTH4YecKoro 6ainaca M OTCyTCTBUM HEUCIPABHOCTEH, B C/lyyae NOTepPU NHUTAHUS Ha BXOJe
UBII Harpy3ka aBTOMaTU4eCKU IEPEBOJUTCH Ha MUTAHUE OT MHBEPTOPA.

[IPUMEYAHMUE: llpu HeucnpaBHOoM uHBepTope wind AKB u pa6oTe B pekHMe CTaTHYECKOTO
Gainaca Harpy3Ka He 3alyIleHa.

2.1.2 KoutpoJsis Temnepatypsl AKB u perysiupoBaHue Toka 3apsaja.

UBIl KOHTpoOJUPYeT TeMIepaTypy aKKyMYJSATOPHbIX GaTapei, YCTAHOBJIEHHbIX BO BHENIHUX
GaTapelHbIX KabWHeETaX WJAM Ha CTeJJlaXkaX MOCPeACTBOM JaTYUKOB TeMmnepaTypbl AKB,
noakaodyaembix K HBIL. B cooTBeTcTBUU C JaHHbIMU TeMnepaTypbl AKB npousBoguTcs
aBTOMaTH4ecKasl peryJMpoBKa NapaMeTpPOB 3apsza 6araped A/ obecredeHUs] ONTUMATbHOIO
3apsAHOTO0 TOKA U 3alllUThl aKKyMYJIATOPOB OT Nepe3apsajKH.

2.2 Pexxumbl pa6oTsl UBII.

UBII cepuu LevelUPS T3 nocTpoeHbl 0 TEXHOJOTUHU ABOMHOIrO Npeo6pa3oBaHus (TeXHOJIOTUSA
on-line). Pexxumbt paboTs! UBII:

HopmasnbHbi# pexkum (pexkum OnLine)
PexxumM pa6oTel oT AKB

PexxumM Galinaca

PeXMM aBTOMaTH4Y€eCKOTO Mepe3anycka
CepBHUCHBIN peXuUM

YV YV VYV

2.2.1 HopMasibHbIM pexxuM (pexxuM Online).

OcHoBHOM pexxuM, B KoTopoM UBII nuTaeT HarpysKy, UCHOJIb3ys SHEPTUI0 BHEIIHEN MUTAIOLIEN
ceTH. B/IoK BBIMPSIMUTEJIS MOJIydYaeT 3HEPTHIO OT CETH NEPEMEHHOT0 TOKA, BBINPSAMJISIET €€ U
MoJlaeT HA NIMHY NOCTOAHHOTO ToKa UBIL. OT mMUHBI MOCTOSHHOT'O TOKA OCYUECTBJISETC 3aps/
AKB wu nurtaHue wuHBepTOopa. WHBepTOp oOCyllecTBJisseT 0O6paTHoe Tmpeo6Gpa3oBaHUe
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CEPUA LEVELUPS T3 60 - 80 kBA OIINCAHHME CUCTEMBDI

INOCTOAHHOI'o TOKa OJid (l)OpMI/IpOBaHI/IH BbBIXOAHOI'O CHHYCOUAAJIBHOTO HaIPAXXEHHA
(l)I/IKCI/IpOBaHHOI'O HOMMHaJIa U 4aCTOThI.

2.2.2 Pexxum pao6oTtsl oT AKB.

[Ipyn BBIXOJe MapaMeTpPOB BXOJHOW NUTAIOLIEd CeTH 3a Ipejesbl AONMYCTUMBIX JAANa30HOB
BBINPSIMUTEJIb OTKJ/KO4aeTcs. UHBepTOp B 3TOM ciydyae NpOJOJ/DKaeT MOJydyaTb MUTAHUE OT
AKB. IIpu BoccTaHOBJIEHUHU TapaMeTpoB nuTarwiei cetu MBIl aBToMaTHYecku Bo3BpaliaeTcs B
HopMmanbHbll pexkuM paboTbl. B ciydae, ecad mapaMeTpbl NUTarmoLled CceTH He
BOCCTAaHABJIMBAIOTCA [0 MOMEHTAa JOCTWKeHHWA MUHHMAaJbHO JONYyCTUMOIO HalpsHKeHWS Ha
IIMHEe NOCTOSAHHOTO ToKa (mosHbId paspsajn AKB), unBeptop HWBIl npekpamjaeT nuTaHue
HarpyskH.

2.2.3 Pexxum 6alinaca.

[Ipy BO3HMKHOBEHUHM Ieperpy3Kd B LeNsX Harpy3Kd HWJM BHYTPeHHEH HEeHCIPaBHOCTH
npeobpasywoieit yactu UBIl, npy HaxoXJeHUU NapaMeTpOB NUTAIOILEH CeTH B JOMYCTHMOM
JiianasoHe, NPOMCXOAUT aBTOMaTHyecKkoe nepekjtodeHre HWBIl B Pexum craTuyeckoro
(s;iexTpoHHOrO) 6ainaca. B aToM ciyyae noTpe6uTe M yepe3 BCTPOEHHYIO LieNlb CTATHYECKOTO
Gaiinaca NoJK/II0YAIOTCS HANPSMYIO K BHELIHeH NuTalollell ceTu. Bbixos ”HBepTOpa U BXoHast
CeTb JOJDKHBI ObITb CUHXPOHU3WPOBAHbL, B 3TOM Cjy4ae IepeKIouYeHUue NPOUCXOJUT 6e3
npepbiBaHUs B MUTAaHUM HArpy3Kd. B ciyd4ae OTCYTCTBUSI CUHXPOHHM3ALMU HHBEpPTOpa M
BXOJIHOM CeTH BpeMs NepeK/I0YeHUs] Harpy3Ky Ha NMUTaHUe yepe3 6alNacHyo JIMHUIO MOXET
JJITBCA 10 15 MUJITMCEKYHA,

B faHHOM pexxuMe 3alllUTa Harpy3Ku He 06eCcreyruBaeTCsl.
2.2.4 Pe)xMM aBTOMaTHU4€eCKOTI0 nepesanycka.

B ciiydae oTK/IFOUeHUs HANPSKeHUA Ha Bxoze, MBIl npogo/nDkuT nuTaHe KPpUTUYHOU HAarpy3Ku
Jl0 BBIKJIDYEHHSI HHBEPTOpA MOC/Ie AOCTKEHUS MUHHUMAJIBHO JIONMyCTUMOIr0 HanmpshKeHHUs Ha
IIMHEe TNOCTOsSHHOTO Toka (paspsama AKB) u mnepelizer B pexuM oxugadus. I[locie
BOCCTAaHOBJIEHUS] TAPAMETPOB CETH, MPH YCJOBUH, YTO JAHHBIA PEXHUM aKTUBUPOBAH B MEHIO
HAaCTpOEK, MPOU3BOJAUTCA aBTOMaTU4YecKUi nepe3anyck MBIl yepe3 mpoMexyTOK BpeMeHH
3a/laHHBIA NIpeBapUTEeNbHO B MeHI0 HacTpoek, UBII nepeiizieT B HOpMaJbHBIN PEXXKHUM PaGOThI
OT BHellIHeHW NUTaKIIeN CeTH.

Jaunbiii pexxum B cepuu LevelUPS T3 o yMoJsiyaHUI0 1€aKTUBUPOBAH.
2.2.5 CepBHMCHBIH pEeXKUM.

UBII cepuu LevelUPS T3 ocHallleH BCTPOEHHBIM CEpPBUCHBIM (MexaHUuecKuM) 6adnacom CB2,
npeJiHa3HAYeHHbIM [JI1 IPUHYAUTENbHOTO (6€3 BO3MOKHOCTH aBTOMAaTH4YeCKOro BO3BpaTa B
HOpMaJIbHBIM peXXUM) NepeBo/ia Harpy3KHW Ha MUTaHHUe OT BHeIIHeH ceTH 6e3 ee OTK/IYeHHs,
MUHy$ Bce cusoBble nenu UBIL. Pexxum cepBucHoro 6aiinaca npesjHazHayeH /Il BO3MOXKHOCTH
npoBeJieHus o6caykuBaHus U peMoHTa UBII (c mosiHBIM 06eCTOYMBAaHUEM €r0 CUJIOBBIX Lienel
Y lened ymnpaB/ieHHWs) NPU COXpPAaHEHHWU IHUTAHUA HaArpysku. Jlasg obecredyeHUs 3allUThI
Harpys3KHu CepBUCHBIN Gaiinac BbIIOJIHEH HAa OCHOBE aBTOMATH4eCKOT0 BBIKJIIOYATE .
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CEPUA LEVELUPS T3 60 - 80 kBA OIINCAHHME CUCTEMBDI

2.3 YupasieHnue AKB.

WUBII npeHa3HayeH /i1 paboThI C FepMEeTUYHBIMU CBUHI0BO-KUCJOTHBIMU aKKYMYJIITOPAMHU C
kJanaHoM c6poca (VRLA), ycTaHaB/JMBaeMbIMU BO BHEIIHUX OaTapelHbIX KaOMHETaX WJIW Ha
cresutakax. OfHa JiMHeWKa aKKyMyJasaTopoB, mojakstodaeMmblx Kk HWBII, coctout us 62 AKB
HOMMHaJIbHOTO HamnpsbkeHUs1 12B ¢ ¢dopmupoBaHHeM cpefHel TOUYKH, NOAK/IHYAaeMON K
HedTpasin N (HysieBoMy npoBoAHUKY). JIluHelika AKB COCTOUT W3 MOJOXKUTENBHOU H
orpunartesbHou rpynn AKB, KaxJasa U3 KOTOPBIX COAEPKUT NOC/e/J0BaTeJbHO COeJUHEHHbIe
aKKymyJasaTopbl B kosudecTBe 31 1mT. EMkocTth mnoakatoyaembix AKB BbhiGupaeTcs B
COOTBETCTBUM C TPeOYeMbIM BpeMeHEM aBTOHOMHOU pabOThI.

2.3.1 HopMma/ibHBIH pe>XUM pa6oThl.

3apsj N0CTOSAHHBIM TOKOM

Ha HavyanbHOM 3Tane 3apsigku AKDB, korjja akkyMyJsiTOpbl paspsbkeHbl, BbinpsiMuTe b WUBII
OCyLIeCTBJIsIET 3apsj, 6aTapell NOCTOSIHHBIM TOKOM (QUKCHpPOBAaHHOM BeJUYMUHBI. Bennuynna
3apsAHOr0 ToKa onpegenserca mapamerpamu AKB wu 3apaérca npu BBoze WBIl B
3KcIyaTaumwoo. Kak nmpaBu/io, TOK 3apsifia OrpaHUYMBaeTcsa 3HadeHueM B 1/10 oT éMKoOCTH
NO/KJIIOYEHHBbIX 6aTaped. BoIIpsAMUTe/b KOHTPOJIMPYeT HaNpsi>KeHUe Ha IIMHe NOCTOSHHOTO
TOKa W IpPU [JOCTHKEHHMH 33JaHHOIO YPOBHA HANpPSKEHUs BBIIPAMUTENb INEPexXojUT B
6ydepHbI pexxuM paboThl.

3apsaaka AKB B GydepHOM pexxume

B flaHHOM pexxrMe paboThl BBIMPSIMUTEJS NPOU3BOAUTCS NoJiHbIM 3apsaa AKB nocTosHHbBIM
HanpspkeHueM. Ilpu poctmkenun 100% 3apaza AKDB, TOk cHuXaeTcd /[0 BeJIMYUHBI,
KOMIIEHCUPYIOLel caMopaspAf akKyMyasaTopoB. AKBD npu 3TOM NOCTOAHHO NOAKJIIOYEHBI K
IIMHe MOCTOSIHHOTO TOKa, HaxoJATcs B 6ydepHoM pexxuMe. HanpsxkeHue 3apsaga B 6ydepHoM
pexxrMe JJisl  CBUHIOBO-KUCJOTHbIXx AKDB onpepenser mnpousBogutesb AKB. YpoBeHb
Halnps:KeHUs1 aBTOMATUYeCKU peryJaupyeTrcd B 3aBUCMUMOCTH oOT TemiepaTtypbl AKBD,
U3MepsseMOl TeMIepaTypHbIM JAaTYUKOM. BesnMuumHa TeMIepaTypHOHM KOMIIEHCAlUU
HacTpauBaeTcs npu nepBoM 3anycke HWBIl M jgomxkHa ObITh HM3MeHeHAa IIpU 3aMeHe
aKKyMyJsATOpHbIX MaccuBOB Ha AKDB apyroro tuna.

3amuTta AKB oT riiy60Koro pa3psija

Jnsa ucknioyeHus nospexaeHuss AKB B mpomnecce paspsga, eciu B xozae pa6otrbl MBIl ot
aKKyMyJIATOpa HampspkeHWe 6aTapedHOro MaccMBa AOCTUraeT MHUHHUMAJbHO [IOMYCTHMOIO
ypoBHs, UBIl oTkao4aeTca. MUHMMalbHOe HanpshKeHHWe paspdafa B pacyeTe Ha OJHY SA4YEHKY
AKB HacTpauBaeTcs [IJisi CBUHLIOBO-KUCJIOTHBIX aKKYMYJIITOPOB B npejenax 1,6-1,75 B.

Hacrpoiika curHana «Huskuii 3apsajg AKb»

[Ipu pabote UBIl oT akKyMyJISTOPOB, MPU CHIKEHUHU YPOBHA 3apsja AKB npu gocTmxkeHUH
3HaueHus octaTo4yHoll éMkocTu AKB B 40% oOT moJHOM eMKOCTH, MOoJaeTcs 3BYKOBOU H
CBeTOBOW aBapuiHbld curHan «Huskuii 3apap AKb». 3HaueHue 40% ycTaHOBJEHO IO
YMOJIYAaHUIO Ha 3aBO/Jle U3TOTOBUTEJIE U MOXET ObITh U3MEHEHO M0JIb30BaTesJeM B Mpefesax
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Mexay 20% u 70% oT mosiHOro 3apsifa 6atapeu. JlaHHBIA CUTHAJ HOCUT MHPOPMAILMOHHBIN
XapaKTep U MpeAynpex/iaeT 0 BO3MOXXHOM CKOPOM OTKJ/IIOYE€HUH MUTAHUS HAarPy3KH.

2.3.2 PacuuupenHbie pyHKnuu (Tectol AKB), aBTOMaTH4YeCKOe TeCTUPOBAHHUE.

[Ipu Hactpoiike HWBIl mo 3sampocy mnosb3oBaTenss MoOXeT ObIThb aKTUBUPOBaHAa OQYHKLHA
nepuoiuueckoro apromatudeckoro tecta AKB. [Ipu atom MBIl ¢ 3ajaHHON NEPUOAUYHOCTBIO
O6yeT NMpoBOAWUTh 4YacTU4YHbIA paspas AKB no 90% emkocTH c 1iesibl0 OLeHKH COCTOSIHUSA
aKKyMYJISTOPHOIO MacCUBa U IepepacyéTa BpeMeHU aBTOHOMHOW pab6oThl. [lo pesysbTaTam
TecTa BBIBOAUTCS coobuienue o coctossHuu AKB, «xopouiee» ipu onpegesenun eMkoctu AKB B
npejiesax HOMUHAJbHOW U «3aMEHUTh» MPHU BbISIBJIEHUU CHIKeHUs 061eit eMkoctu AKB Hike
MHUHHMaJIbHBIX [JOMYyCTHMbIX 3HaueHUU. [lepuoguyHocTb TectupoBaHusi AKB MoxeT OBITb
ycraHoBJieHa B 1npefenax 30-360 pgHel, yCTaHOBJEHHBIA MO YMOJIYAaHUIO UHTepBaJ
TectupoBaHus AKB coctasssieT 90 aHel.

BHUMAHHME: Eciu no pe3y/ibTaTaM TecTa BHIBOJAUTCA COO6LIEHHE «<3aMEHUTDb,
3TO O3HaYaeT, YTO MOJIy4eHHble pe3yJbTaTbl COOTBETCTBYHT OCTaTOYHOU
émkoctu MeHee 80% oT 3HadYeHMil A HoBoil AKB. /JlasnbHeias
3kciutyatauusa Takux AKB He rapaHTHpyeT 3aliuTy Harpy3ku. TpeGyertcs
AOMOJIHMTE/bHAsA JAMArHOCTHKa G6GaTapelHOro MacCUBa, AJA MNPUHATUS
pelieHus O JaJbHENIINX e CTBUSX.

Tect AKB Tak ke MOXeT ObITh 3anyuleH: [losnb3oBaTeseM c nepenHeit naHesnu UBII, yepes
uHTepdeiic Telnet, ¢ moMoupo cnenuanusupoBaHHoro [10, yepe3 KOMMYHHUKALMOHHBIM MOPT
RS232 niu onuyoHabHy0 KapTy SNMP.

llesbto npoBeaeHus TectoB AKD siB/sieTcs1 mpoBepka BO3MOXXHOCTH 06ecriedeHns MUHMMaJIbHO
JIONyCTUMOT0 BpeMEHHW aBTOHOMHM IIPU OTKJIIOYEHUHM BHelIHel ceTH. [l CBOeBpeMeHHOTO
BBbIIBJIEHUSI BO3MOXKHBIX OTKa30B PEKOMEHJAyeTCA peryJspHoe INpoBeJeHUe TeCTUPOBAHUSA
baTapei.

2.4 Ilanens ynpaBJ/ieHUH.
[lanesb yhnpaBjieHUA COCTOUT U3 MHEMOCXEMBI, )KK-AI/ICHJIGH, KHOIIKH aBapI/IfIHOFO OTKJIIOYEHHUA

(EPO) u xHomok ynpaBJieHus1. [laHesb no3BoJIsIET NPOU3BOAUThL HacTpoiiku UBII, ynpaBadaTs
pexkMMaMH ero paboTbl, IPOCMATPUBATh IapaMeTphl, TeKYLee COCTOSIHUE U )KypHaJl COOBITHH.
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XK Oucnneit / KHonka Knasuwm / MHemocxema
EPO MEHIO pexnumoB paboTbl
WHAMKaTOp BINPSIMUTES (CBETOAMOA)
1 MuraeT npu ctapTte u pocte HanpsikeHus Ha DC muHe. FopuT npu paboTte
BBINIPSIMUTEIA.
2 BeinpsiMuTesib
WUupaukatop paspaaku AKB
3 [opuTt B pexkume pa6oThl oT AKB. Muraet npu 3anycke UBII B pexxume
pa6oTbl oT AKB (6e3 BHEITHEro 3JIeKTPOCHA0XKEHHUSA ).
WUupukaTop 3apsagku AKB
4 [oput npu 3apsaake AKB.
5 AKB
6 HHBepTOp
v WHaukaTop paboThl Yepe3 CTaTUYECKUN Hanmac
[opuT Npu NUTAaHUU HAarPy3KU Yyepes 1iellb CTAaTUYECKOTro H6ainaca.
g WuaukaTop paboThl Yepe3 UHBEPTOP
['OpuT Npu NUTaHUHU Harpy3K" OT UHBEpPTOpa
9 WuaukaTop TpeBor (omr60K)
10-13 | KHonkH MeHI0
14 Knonka EPO (ABapHiHOI0 OTK/II0YeHUS TUTAHHS )
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OIMMCAHHUE CUCTEMBI
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CEPUA LEVELUPS T3 60 - 80 kBA

by1ok-cxeMa MeH10

-

JlaTa - Bpems

I'1aBHOe MeHI0

.

[NABHbIN SKPAH
IIpoussoautens - Mogens UBII

Yposens Harpysku B [Iponenrax
Yposens 3apsaga AKB B [IpoueHTax
OcraBueecs Bpemsa ABTOHOMUM
Pexxum UBII - Texymue Tpesoru

KOHTPO/Ib
Crapt

Cron

Ilepexop Ha Baiinac
Ilepexoa Ha UBII
BricTpoiii Tect AKB
Tect Cratyc AKB
Ctron Tect AKB

N /

-

YacroTta

Tok

HanpsikeHue
IMosHas MoumHOCTH
AKTHBHass MOIIHOCTh
dakTop MomHOCTH

CETb

~

- J
0 mman )

YacrToTa

Tok

Hanpsikenune
AKTHBHass MOIIHOCTh
PeakTuBHas MoOIHOCTh
®dakTop MomHOCTH
[MorHass MoLHOCTDH
IIpouenTt Harpysku
Kpect ®akTop

-

CTATYC
CeTtpb
Boixop
Baiinac
Bar.
TeMnepaTypsl
HHBepTOp
TpeBoru
UHopmanus o
UBII

-

-

BAMNAC
YacrToTa
Tok
Hanpsikenue

TEMNEPATYPA
BoinpsmuTeib
HHBepTOp
BuemiHas
cpeaa
Bar.
Baiinac
Jlpoccenu

/

OIMMCAHHUE CUCTEMBI

MeH1o KoHTpoab
Menro CtaTyc
Menio HacTpoiiku
MeH1o 3anuch
MeHn1o CepBuc

HACTPOWMKM
JNaTa&Bpems
Jara Ycr. AKB
ABTO Pecrapt
ABTto Tect AKB
JKpaH

Mpeaynp. 3ByK. CurHan
A3bIK

O6MeH JlaHHBIMH

-

~

/

~

3ANMUCb
Koa Co6bITHSA
Jara

CEPBUC*
*CepBUCHOE

Bpemsa TOJIBKO A1l
HHdopmanusa ABTOPHU30BaHHOT
0 CoGbITHH

O nepcoHaJia.

o AN

MEHI0 JOCTYITHO

)

/ BAT.

HanpsixkeHue

TPEBOIA
AKTHBHBIE TPEBOTH

Tok

Temnepatypa
IpouenT 3apsaga
OcraBueecs: Bpems
ABTOHOMHOI Pa60oThI

-
HanpsixkeHue
Tok

WHBEPTOP

AKTHBHass MOIIIHOCTh

J
\ PesysbTat [locsiesHero
Tecrta
Jara Caepywmero Tecta

~

W

f NHO®OPMALINA O UBN

Bepcus I10

CepuiiHblii No

MosHasa MOIHOCTb
HanpsixkeHnue

YacroTa

KosinuyecrBo AKB B JIuHelike
I Emkxocts AKB

\_

~

J
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CEPUA LEVELUPS T3 60 - 80 kBA

2.4.1 HayasibHbIN JKpaH

[Ipu BrtoueHun MBIl HA nepegHel maHeg W O0TOOpaXkaeTcs
Hayva/ibHbIHM 3kpaH. Ha HeM oTo6paxkeHbl: [[pousBoAUTEND -
HanMeHoBaHue MoJenu HWBIl, Tekymasa pgata U Bpewmd,
YpOBeHb HAarpy3ku B NpoOLEeHTaX, ypoBeHb 3apsaa AKB B
NpOLEHTax, PacyéTHOe BpeMsi aBTOHOMHOW paboOThl MpuU
JlaHHOHW Harpyske, pexxuM pa6oTsl UBII, Tekyune TpeBory,
a TakK e IYyHKThl [JIaBHOrO MeHI0. B ciydyae Hanuyus
aBapUMHBIX COOOLIEHUN, OHU OTOOpaKaloTcs B «Oeryien»
CTPOKe B HXKHEM JIeBOU 4acTH 3KpaHa.

OIMMCAHUE CUCTEMbI

MAKELSAN LEVELUPS
160KVA 3/3 SINGLE

18/07/2012 16.04:589

Chrg

BRuntime: 1hr 12m. Logging

Service

18/07/2012 16.02:47
Normal Mode

No Alarm

HpI/I HaX0XaAE€HHUH B JIIO60M APYroM MeHIO, INIPpHU OTCYTCTBHUH aAKTHUBHOCTHU (Ha)KaTI/IH KHOHOK) B
Te4yeHue nATU MHUHYT, CUCT€éMad dBTOMATH4YE€CKW BE€PHETCA K Ha4Ya/JIbHOMY, KOPHEBOMY MEHIO

JKpaHa.

2.4.2 T'naBHoe MeH10

Ucnonb3ys kHonky BBO/| mnepeiifjuTe OT HauyaJlbHOIO
3KpaHa K OCHOBHOMY MEHI0.

2.4.3 HaBuranus no MeHIo

Juis  HaBUrauMd 100 MEHK  UCHOJb3YIOT  KHOIKH
BBEPX/BHU3. [lnsa mnepexoZa B NOAMEHIO HCIOJb3yUTE
kjaaBuiy BBO/I, nng Bo3BpaTa B npefbiayliee MeHto - ESC.
[ToMeHI0 ynpaBJIeHUs I0KA3aHO COOKY.

HekoTopble MeHI0O COCTOSIT M3 HECKOJIbKUX CTpaHull. /[as
nepexo/ia Mex/y CTpaHUI[aMU UCI0Jb3yiTe KHONKU BBEPX
uau BHU3.

MeHI0 BKJIIOYAlOT H3MeHsIeEMble HaCTpOfIKI/I, TaKHe KaK

ON/OFF, npojo/KUTeNbHOCTb, KOJMYECTBO U [JpyTHe.

MAKELSAN LEVELUPS
160KVA  3/3 SINGLE

18/07/2012 16.12:47

18/07/2012 16.08:22
Normal Mode

No Alarm

MAKELSAN LEVELUPS
160KVA 3/3 SINGLE

18/07/2012 16.12:47

> Start
Stop
Switch to BYPASS
Switch to UPS
Battery Quick Test
Battery Capacity Test
Stop Battery Test

18/07/2012 16.08:22
Normal Mode

No Alarm

YTo6bl U3BMEHUTDh HACTPOWKHU B 3THUX MEHIO, BbibepuTe M3MeHsieMoe 3HAaYeHHE MPU MOMOIIHU
kHonikd BBO/Jl. Ucnonb3ys kHonku BBEPX/BHW3 HacTpoiiTe HOBOoe 3HaYeHHE U COXPAHUTE
HaxkaTueM Ha BBO/I. /liis BbIxo1a M3 MeHI0 HaxkmuTe ESC .

GM-SD-05 / Aata Myb6avKkaumn: 13.04.2016 / Bepcua No: 3 / [lata Bepcuu: 30.01.2017 18




CEPUA LEVELUPS T3 60 - 80 kBA OIMMCAHHUE CUCTEMBI

MAKELSAN LEVELUPS  18/07/2012 16.12:4
160KVA  3/3 SINGLE

2.4.4 MeH10, 3allMLIIeHHbIE TapoJieM
Password
HekoTopble MeHI0, Takue KaK MEHI0 VIpaBJeHUs],
3alMIneHbl napoJsieM. [y BBoAa MapoJisi HY»KHO BbIOPAThb
Kakaywo 1udpy npu nomomu KHomok BBEPX/BHU3 u
NOATBEPAUTDH HakaTHUEM Ha BBO/I. [Taposib
noJib30BaTebckoro MmeHo Kontpouib: 0000.

18/07/2012 16.08:22 [No Alarm
2.4.5 MeH1o KonTpoJib Normal Mode

MeHI0 KOHTPOJIb BKJIFOYAET CJIeAYIoIIe KOMaH/Ibl:

» CrapT BxuttounTh UBII (BBIMPAMUTEND 1 HHBEPTOP)

» Cron BreikatouuTs UBII (BeINpsAMUTEb U UHBEPTOP)
Harpyska 6yJeT nepek/iloueHa Ha NUTaHUe 4epe3 Lelb
CcTaTU4YecKoro 6ainaca

» Ilepexon Ha baiinac [Tepektouenue UBII B pexxuM cTaTudeckoro 6aimnaca

» TIlepexon Ha UBII [Tepekntouenue MBIl B HopManbHBIFN pexuM (IepeBoj
Harpy3Ku Ha IUTaHue Yyepe3 UHBEPTOP)

» bBuoictp. Tect Bar. 3anyck 6picTporo Tecta AKB

» Tect Crartyc bar. 3anyck aauTteabHoro Tecta AKb

» Cron TecT Bar. OcTtanoBka Tecta AKb

[Ipy nposeseHun Tecta cocTOAHUA aKKyMy/ATopoB WUBIT IANSESEANNRSV=REISCRR kellor/i=lok F=R (SR =Rty
0 160KVA 3/3 SINGLE

paspsxkaeT AKB Ha 10% oT nmepBoHa4a/IbHOIO YpOBHA. B T

3aBUCUMOCTH OT pe3y/IbTaTOB TecTa MICTOYHUK OLleHHWBaeT

COCTOAHUE aKKyMyJIATOPHOIO MacCHBa, npu

Y[OBJIETBOPUTEJNBHOM Pe3yJIbTaTe NOSIB/ISETCA COOOLIeHe [syemmenney |l
«XOpOILIee, IPH HEY/I0BIETBOPUTETLHOM KAK «3AMEHNThy. kil LLEE

Mode:Resting

Last Test Result
No Test Performed

Yepes 24 yaca mocJie 3alycka U fAajiee 4epe3 Kaxjable 24 Capacity: 100%| Condition:Good

yaca, Op4 3HAYeHUHU cyeTyUKa TecToB paBHoM 0, MBII
npoBoAUT 6bicTphIit TecT AKB.

18/07/2012 16.08:22 No Alarm
Normal Mode

IIpumeyanue: /[l ocyulecTBJeHUs] OBICTPOTO TeCTa, AKKYMYJIATOPbl JOJGKHBI  OBbITh
NOJIHOCTBIO 3apsiKeHbl U BblJiepkaHbl B cocTosiHMM «floating» 1 4vac. 1A ocyuiecTB/eHUs
JUIMTEJIbHOTO TecTa COCTOSHUS aKKYMYJSITOPOB, MOCJeAHHEe [JO/DKHbl OBbITh IOJIHOCTBIO
3apshKeHbl U BblJlepKaHbl B TakoM cocTosiHuU. (floating) 5 yacos.

TectupoBanue AKB MoxkeT ocyuiecTBaseTcsa C Nepefjayell 3HEPrMU B NUTAKOILYIO CETh,
HEe3aBHMCUMO OT BeJIMYMHBbI NojkaoueHHOW K WBIl Harpysku. [Ipy M3MeHeHUHM NapaMeTpOB
CeTH BO BpeMs TeCcTa WJIM BbIXOJle W3 3HAYeHHWH 3a jJonycTumble npezesbl, Tect AKB 6ynet

dBTOMATHU4Y€CKH OTMEHEH.

B noameHro CtaTtyc > BaT. > oTo6pakaeTcsi, CYeTYMK BpEMEHHU /10 HavyaJia CIeAy0Ilero TecTa.
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CEPUA LEVELUPS T3 60 - 80 kBA

OIMMCAHHUE CUCTEMBI

[Ipu BbiGOpe nmyHkTa Crom Tect baT. UBIl oTMEHHUT TeCcT U BepHETCH B NPEeAbIAYIIUN peXKUM

paboThHI.

2.4.6 MeHnwo CraTyc

B 1aHHOM MeHI0 0TOGpPaXKaIOTCH MapaMeTpbl MUTAOLEN
WHBI],
Temnepatyp MoayJeit UBIl u 6aTapeiiHoro MaccuBba,
VMHBEPTOpa, a TaK >Xe aBapUiHble CUTHa/Jbl M o6lias

CeTH, BbIXOJa

nHdopmanus o UBII.

CeThb
UP, I, F, UL

S,P, PF

Boixon,
UP, [, F, UL

S, P, PF
L, CF

Baiinac
UP,LLF

bar.

Mode

U, 1 °C

Charge
Autonomy Time
Last Test Result
Next Test Date

Temneparypa
OC,OC,OC,OC,OC

HHBepTOp
UlLP

TpeBoru
Alarms
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MAKELSAN LEVELUPS
1B0KVA 3/3 SINGLE

18/07/2012 16.12:47

>Mains
Output
Bypass
Battery
Temperatures

JUHUK Galmaca, 6aTapey,
Inverter
Alarms

Device Information

18/07/2012 16.08:22 |No Alarm

Normal Mode

HanpsokeHde, TOK M 4acToTa M0 KaxkJaoh d¢a3se (dasa-HeHTpasb),
JINHEWHbIe HAPSKeHUs

AKTUBHasl, peaKTHBHAas MOLIHOCTb U KO03GPUIUEHT MOILHOCTH 10
KaxJoi dpaze

HanpsokeHdWe, TOK M 4acToTa M0 KaxJoh d¢a3se (dasa-HeHTpasb),
JINHEHHbIe HaNPSDKEHUS

AKTHWBHasl, peaKTUBHAasd MOIIHOCTbh W KO3QQPUIUEHT MOIIHOCTH 10
KaxkJoi dpaze

[TpouieHT Harpy3ku o Kaxkaou ¢ase, Kpect-paxkrop

HanpsikeHue, TOK U 4acTOTa N0 K01 paze (paza-HelTpasb)

PexxuM pa6oTsl UBII

HanpsxeHue U TOK 3apa/ka, Temnepatypa AKb

[IpoueHT 3apsaa

[IporuosupyemMoe BpeMs aBTOHOMUHU IIPU TEKYLL €N Harpy3ke

EMkocTb U coctossHue AKD 110 pe3ysibTaTaM M0ocJeJHUX TECTOB

JaTta, BpeMsi U NpUOGJU3UTENbHAs AJUTENbHOCTb CJIeJyIOUIero TecTa
AKbB

Temmnepatypsl: Boimpsamuresns, 3apsi/IHOr0 YCTPOUCTBA,

OKpy Karollel cpefibl, 6aTapeil U TUPUCTOPOB Oakimaca

MHBEpPTOPa,

Hanpspokenusi ($pasa-HelTpasib), TOK M MOJIHAS MOIHOCTb MO KaXKAOH
daze

TeKYI.U,I/Ie dKTHBHbIE aBapPIFIHbIe COO6I.L[€HI/IH
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CEPUA LEVELUPS T3 60 - 80 kBA

UHPopmanus o UBII

CepuitHbiii Homep UBII

OIMMCAHUE CUCTEMbI

Bepcus 10 uuBepTOpa, BHINPAMUTES, epeaHel naHead, CPLD

KVA, V/Hz [TosiHasg MOLHOCTB, YCTAHOBJIEHHOE 3HAaYeHUe BBIXOJHOI'0 HalpSAXKEeHUs
(dbasa-HeHTpasib) U 4YAaCTOTHI
x_,Ah KosnvyecTBo mapasenbHbix JuHeek AKB, konndyectBo AKB B ogHOM

nJieye, eMKOCTb NMoJiKIto4yeHHbIX AKB (HacTpoeHHbIe TpU 3amyckKe)

2.4.7 Menw Hactpoiiku

MeHto HaCTpOFIKH COAEPXKUT cjeayrie NyHKTDbI:

MAKELSAN LEVELUPS
160KVA  3/3 SINGLE

>Date & Time
Batt. Install Date
Auto-Restart
Battery Self Test
Contrast
Beeper
Language
Communication

JdaTta&Bpemsa

J1s1 HacTpoMKM AaTbl U BpPeMEHM, UCHOJb3Ysl CTPEJIKU»
BbIGepHUTe NepeMeHHble, KOTOpble Bbl XOTUTE HAaCTPOUTh U
Ha)kMUTe Ha KHonky BBO/I.

18/07/2012 16.02:47
Normal Mode

MAKELSAN LEVELUPS
. 160KVA 3/3 SINGLE
HacTtpoiiTe 3HaueHHe, HCNOJb3Yys Date & Time

Ha)kMUTe Ha KHonky BBO/I.

«CTpeJIKh» H CHOBa

>Minute
Hour
Day
Month
Year
DayofWeek

18/07/2012 16.08:22
Normal Mode

Jdata ycranoBku AKB
[locsie ycTaHOBKM HOBBIX aKKyMyJIITOPOB HAcTPOWTe B

MAKELSAN LEVELUPS
160KVA 3/3 SINGLE

5TOM MEHIO JJaTy yCTaHOBKH. EattlinsealiRate

00.00:00 01/01/2008

>Minute
Hour

BE;

Manth
Year|
DayOfWeek

18/07/2012 16.02:47
Normal Mode

GM-SD-05 / Aata Myb6avKkaumn: 13.04.2016 / Bepcua No: 3 / [lata Bepcuu: 30.01.2017

18/07/2012 16.04:59

No Alarm

18/07/2012 16.13:29

16.13:29 18/07/2012 PT

No Alarm

18/07/2012 16.04:59

No Alarm
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CEPUA LEVELUPS T3 60 - 80 kBA OIMMCAHUE CUCTEMbI

ABTOpecTapT MAKELSAN LEVELUPS 18/07/2012 16.04:59
160KVA 3/3 SINGLE

Auto-Restart

B pexxnMe paboThI OT 6aTapew, mocJie moJiHou paspsaku AKB
WUBII oTk/I049aeT HarpysKy Y epexoJuT B PEXUM OKUJAHHUS.
®yHkUMUsA ABTOpecTapT MOXeT ObITb HCHOJb30BaHa [JIs
aBToMaTHh4yeckoro BkJ/wdeHus1 MBIl u nmojayu nuTaHus Ha
Harpysky nocje BOCCTAaHOBJIEHUs MUTaHUA Ha Bxoze B UBII.
Ucnosb3ysa MYHKT ON/OFF BKJIOUUTE/OTKJIIOUUTE
aBTOMAaTUYEeCKUMH 3alyCK M MCNOJIb3ys pacCHoJIOKeHHbIN
HIKE MYHKT NPOAOJLKUTENbHOCTH ONPE/IE/IUTE, YePE3 KAKOH  EreysprehE RNy
npoMexxyToK BpeMeHH MBIl BK/IIOUMT nuTaHWe Ha HAarpy3Ky.  INUEIEEE

>0ff
5 min.

ABTO TecT 6ar.
MAKELSAN LEVELUPS 18/07/2012 16.04:59
JlaHHasg OQYHKIMA MOXXeT ObIThb aKTUBUpOBaHa s [KIe[AV:Ne =]\ el

MPOBe/eHHs] aBTOMATHIECKOr0 TecTa Garapeil 6e3 ydyacThs |ueaaibieiiiie
nonb3oBaTens. YCTaHOBWTe BpeMeHHOH wuHTepsan Ao [RSSM e
NpOBe/IeHHs CIeYIOIero TecTa.

IIpumeyaHue: ABTO TecCT 6aT. AHaJIOTHUYEeH GBICTPOMY TECTY

6aTapei.

18/07/2012 16.02:47 |[No Alarm
Normal Mode

MAKELSAN LEVELUPS 18/07/2012 16.04:59
9KpaH 160KVA 3/3 SINGLE

[ yaydiieHUs: oTo6paxkeHUss MHGOpPMALMU Ha AUCIJIee B |SEldCEs
pasHbIX YCJIOBHUAX OCBEIIEHHOCTH, MOXXHO HW3MEHUTH

e N |

HaCTPOﬁKH KOHTPACTHOCTHU AUCILJIEA.

18/07/2012 16.02:47 |No Alarm
Normal Mode

MAKELSAN LEVELUPS 18/07/2012 16.04:59
= Ay
IIpeaynp. 3ByK. CUrHa 160KVA /3 SINGLE

BKﬂ}OqEHHe/OTKﬂ}O‘{eHHe 3BYKOBOI'O CUT'HaJia JUCILJIed.

18/07/2012 16.02:47 |No Alarm
Normal Mode

GM-SD-05 / Aata Myb6avKkaumn: 13.04.2016 / Bepcua No: 3 / [lata Bepcuu: 30.01.2017 22




CEPUA LEVELUPS T3 60 - 80 kBA OIMMCAHUE CUCTEMbI

MAKELSAN LEVELUPS
A3bIK 160KVA 3/3 SINGLE

YcTaHoBKa s3bIKa AHUCILIedA Language

=English

18/07/2012 16.02:47

Mormal Mode

MAKELSAN LEVELUPS
CBsi3b 160KVA _3/3 SINGLE
[lo3BoJisieT BbIGpaTh NPOTOKOJ 0O6MeHa JAaHHBIMU RS232. [RGuTales s

BapuanTsbl: SEC u Telnet.

18/07/2012 16.02:47
Normal Mode

MAKELSAN LEVELUPS
1BOKVA 3/3 SINGLE

2.4.8 MeH10 3anuch
18/07/2012 16.15:18 EDO1 <=-----
Batteries Changed

B MeHro 3anuch oto6paxkatorcs A0 500 mocyieHUX COOBITHH,

- 18/07/2012 16.08:22 E002
TaKMX KaK MW3MeHeHHe INapaMeTpOB TMUTAIOIEN CETH, [Nya - neaucie
nsMeHeHue coctossHus MBI, m06ble eACTBUSA C HUM, a TAKXKe [P : 3
aBapHUiiHble COOOLIEHUS U IpyTHe.

18/07/2012 16.15:18 |No Alarm
Normal Mode

MAKELSAN LEVELUPS 25/07/2012 13.03:2
[Ipy npocmoTpe 3amuced HaxMmuTe kaaBuy BBOJ| nna BEELSESSCIERSINENS
BbIBOJa I,CL(ETaJ'IbHOI‘/JI I/IH(l)OpMaLII/II/I o cobbIiTHIO. B pIrzY: - () OS5/ 7/2012 11.13:51 EQQ4 <-----
MEHI0  MOTYT  GBbITb  IPOCMOTPEHBI  BCe  3alUCH, [RlMREEE
3aduKcupoBaHHbIe B mamsATH UBII. 25/07/2012 10.50:50 E005
Ucnonw3yiite kaaBumin BBEPX nu BHU3 pna nmepeMemenus S/BE fonc

MEK/1y HOBBIMHU U CTAPbIMK 3alIUCAMHU. Sepbe s el s e

Bypass Mode

25/07/2012 11.14:34 | No Alarm
Normal Mode
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CEPUA LEVELUPS T3 60 - 80 kBA OIMMCAHUE CUCTEMbI

2.4.8 MeH10 CepBuc
MAKELSAN LEVELUPS 18/07/2012 16.12:47
160KVA _3/3 SINGLE

CepBI/ICHoe MEHIO 3allHIeHO JOIIOJTHUTEJIbHBIM CEPBUCHBIM

napoJieM. AOCTYHHO TOJIbKO YIIOJTHOMOY€HHOMY I€pCOHaJy
CJ'Iy}K6bI TEXHHUYECKOro O6CJIy>KI/IBaHI/IH.

Password

.
18/07/2012 16.08:22 Alarms
Normal Mode
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CEPUA LEVELUPS T3 60 - 80 kBA YCTAHOBKA

3 YCTAHOBKA

3.1 YcraHoBKa ogauHoyHOro UBII

B 3Ttom paspesie nmpejctaBieHa UHPOpPMAILUs O MEPONPUATHAX, TPEOYEMbIX K BBIMOJHEHHUIO
nepen BBogoM MBIl B akcityatauuio. Kpome Toro, 3/jech Bbl CMOXKeTe HAUTH WHGOpMAIHIo 06
0COGEHHOCTAX, HA KOTOpble HY»KHO 00pPaTUTh BHHMaHUe B Xozie moarotroBke UBIl k BBoay B
3KCIJIyaTaIUIo.

3.1.1 lIpeaynpexaeHusa

YcranoBka UBII posxkHa ocyuiecTBIATbCA aKkpeauToBaHHbIM MAKELSAN
nepcoHasoM. lapaHTHa Ha o06GOpyJoOBaHUe [AelCTBUTEJbHA TOJbKO MNpH
ycrtaHoBKe UBII ceprudunuposanubiMu [IpousBogurenem CnenuaaucraMmu.

OnacHOCTb NOpPaAKEeHUA 3JIEKTPUYECKUM TOKOM!

HanpsikeHre Ha IIMHE TOCTOSHHOTO TOKa U CyMMapHOe HamnpsbkeHHe O6aTapeldHOro MaccuBa
npeBbiiraer 800 BosbT. Heo6xoaumMo cTporo co6Jir0JaTb Mepbl HPEAOCTOPOKHOCTH MPU
BBINTOJIHEHUU MOHTaXHbIX pa6oT. Heo6XoAMMO HCMONB30BaTh CPeACTBA WHIWBHU/YaJbHOU
3amuThl (CHM3), kak OCHOBHble, TaK W BCIIOMOTAaTeJibHblE, a TaKXe JUIJEeKTPUUECKUN
HHCTPYMEHT MPU MOHTaXXe U JIEMOHTaXe AaKKyMYJIITOPHBIX 6aTapel [ 3alUThl OT
nopakaruux GakTOPOB 3JIEKTPUUYECKOTO TOKA.

[lepes1 ycTaHOBKOW NpPOBEpPbTE aKKyMYJSATOpPHble G6aTapeu Ha MNpeJMeT NoBpexJeHuil. He
JIONyCKaeTCsl MCII0JIb30BaHUE aKKYMYJISITOPHBIX OaTapeil ¢ MexaHUYeCKHUMU MOBPEXAEeHUAMU
KOpIIyca UJIY NOBPEeXJeHUAMHU KJIEMM.

AKB copnepxkat kucyoty. [Ipyu KOHTaKTe coZiep>KUMoro 6aTapeit ¢ Koxkel HeEMeJJIEHHO MPOMbBITh
MeCTO KOHTaKTa BOJOH, IpHU IMOpaKeHWH HeoO6XO0AUMMO OOpaTUTbCI B MeJULUHCKOe
yupexJeHHe /151 OKa3aHUsI He06X0AUMOM OMOLLH.

[lepe1 Ha4a/10M pabOT CHUMHUTE BCE MeTAJIMYECKHE YKpallleHUs M aKceccyaphl (Yackl U 1p.).

UBIl paccuntan Ha paboTy B TpexdasHbIX YeTbIPEXIPOBOAHBIX (+3a3eMJIeHHE) CeTax
nepeMeHHoro Toka Tuna TNC-S; TNS wiu TT (B nocsieHeM ciydae UCoJib3oBaTh Y30 Ha BXo/jie
UBIl He pekoMeHAyeTcCs1), cooTBeTCTByIoNUX craHaapty IEC60364-3. [Ipu ycranoBke MBIl B
Tpexda3HbIX  TPEXMPOBOJAHBIX  CeTAX  HeOOXOJAMMO  HCIOJb30BaTh  OMIMOHAIbHBIN
TpaHcpopMaTop, NpeoOPa3ywILUN TPEXNPOBOJAHYI CeTb B YeThbIpexnpoBoAHyw. Ilpu
MOJK/IIYEHUH K CETU C U30JIMPOBaHHOMN HelTpasbio (IT) Heo6x0AMMO UCIO/IB30BAThH HA BXOJE
B UBIl 4-x moJsitocHbIM aBTOMaTHM4YeCKUM pa3MmbikaTesb. B crangapte IEC60364-3 MoxHO
03HAaKOMUTbCS C 0COOEHHOCTSIMH JJAHHBIX CETEH MOJPOGHO.
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3.1.2 lIpeaBapuTe/bHbIE IPOBEPKU
l'[epe,q Ha4va/JIOM MOHTAa*KHbIX pa60T HeO6XO,lII/IMO BBITIIOJIHUTDb CJIe,ZLYIOH_lI/Iﬁ NepevYeHb MPpOBEPOK:

» IlpoBepHUTb OTCYTCTBUE NOBpexeHUH kopnyca UBII, ero yacteit 1 akkyMyJIsITOPOB.
» IlpoBepuTb cooTBeTCTBHE TUNA U MouHOCTH UBII, yka3aHHbBIX Ha KopIyce, TpeGyeMbIM
B COOTBETCTBUH C IPOEKTHOM JOKYMeHTaluel Tuny u MoiHoctu UBII.

3.1.3 PazMmenieHue

WUBII 1 akKyMyJISTOpHBIE GaTapeu NpegHa3HA4YeHbI AJ151 pa3MelleHHs U UCI0JIb30BaHUSI BHYTPU
MOMELIeHHUN. YCTAaHOBUTE YCTPOWCTBO B MPOXJAJHOM CYXOM IIOMEIIEHHWH, C JOCTATOYHOU
BEHTUJIAIMEH, JOMYCTUMOU BJIAXKHOCTBIO U TEMIIEPATyPO.

3.1.3.1 llosunuonuposanue UBII

B UBII cepuu LevelUps T3 60 - 80 kBA, 3a60p Bo3/yxa OCyIIECTBJISIETCS C JIUIEBOU CTOPOHBI
UBII, a HarpeTbI BO3AyX BBIBOAUTHCA C 3aJjHel CTOPOHBL TOYKHM BXOJa M BBIX0JA BO3/yxa He
JIO/DKHBI 3aKpbIBAaThCsl, 30HbI 3a60pa U BbIOpOCa BO3AyXa JOJKHBI ObITh CBOGOAHBI. MBIl
JI0JDKEH ObITb pa3MellleH B MecTe, y/AaJleHHOM OT MCTOYHUKOB IOBBIIIEHHOW ONMAaCHOCTH, BHe
30HbI BO3MOKHOT'0 KOHTAKTa C BOJOU WJIU UHBIMHU KU KOCTSIMHU.

Ecin noMelmieHne HWMeeT BBICOKHUH YPOBE€Hb 3allbV/IEHHOCTH, [AOJIXKHbI HCII0JIb30BATbCA
d)HJIprbI, KOTOpbI€ TMOCTAaBJAKTCA OIINWOHAJIbHO. Hcnosib3oBaHue AaHHBIX ('l)I/IJ'IprOB
OCylleCTBJIAEeTCA B COOTBETCTBHUH C MHCTPYKIHUAMHU 110 3KCIJIyaTallUH.

UBII aBisieTcs MCTOYHUKOM TeIJIOBbIZeeHus, onpeenseMbiM ero KIIJ[ v nojk/io4yeHHON K
HEMY Harpy3Kou.

JlaHHble, TpUBeJleHHble B TabJIMIle, MOXHO UCIO0JIb30BaTh JJs IM0J60pa CHUCTEMbI
KOHJUIIMOHUPOBAHUS BO3yXa /ISl IOMellleHHs], B KOTOpoM 3kciyatupyetcs UBII.

Komaecrso, MakcumasibHOe 3HayeHue BTE /4yac
UBII BTE/4ac g N
M npu 100% (He /IMHeHOI) Harpyske
OXJIQXK/eHU A
60xBA/60kBT 12300 14800
60kBA/54kBT 11100 13400
80xBA/80kBT 16400 19700
80kBA/72kBT 14800 17800

* 3HayeHUs JO/DKHBl YYUTBIBATbCA MPH BbIGOPE CUCTEMBI OXJAXKJEHUS NPU HOPMAJIbHbIX
YyCJIOBUAX 3KCIUIyaTanuu. PekoMeHJyeTcad MNpHUMEHATb CUCTEMY KOHJWLMOHUPOBAHUA C
3amacoM 1o X0J10Jonpou3BoAUTeNbHOCTH 10 10-20% oT TpebyeMoil.
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3.1.3.2 Kondurypanus BHEIIHUX aKKYMYJIITOPOB

AKKyMyJIATODPBI 0JKHBI 3KCIIyaTUPOBATbCA B IOMELeHUH CO CTAOU/IBHOM U pABHOMEPHOH 110
00bEMy mnoMellleHUs TeMmnepaTypoil. TeMmmepaTypa fB/seTCAd OJHUM KPUTHYECKH BaXKHBIX
$akTopoB, BAUSIIIMX HA CPOK 3KCIyaTalluu 6aTapeiiHoro MaccuBa. OnTUMasbHOU paboyeit
TeMIepaTypou JJs
TeMIepaTyphl BbIllle 3TOTO 3HAYEHUS COKpALIAeT CPOK CIAYKObl aKKyMyJSTOPHBIX GaTapew.

6aTapelHOro MaccuBa fABJseTcd Juana3oH 18-25 °C. YBenudeHue

Heo6xoa1Mo n36eratb yCTaHOBKH aKKyMYJISTOPHBIX 6aTaped B 30He BO3JEWCTBHUS TEIJIOBBIX
MOTOKOB.
PexomMeHpanuu:

» JlepKuTe aKKyMyJISITOPBI BAAJU OT UCTOYHUKOB TeILIa.

» JlepKuTe aKKyMyJIATOPBI BAAJH OT BO3JyX03a00PHBIX OTBEPCTHH.

» JlepxKuTe aKKyMyJISTOPBI B CyXHX NOMelleHUsX. biarogaps aToMy Bbl IPeIOTBPATHUTE
OKHCJIEHUE TEPMHUHAJIOB U BO3MOXKHOE BOSHUKHOBEHME TOKOB yTEUYKH.

» B OarapelHbIX KabuHeTaX W TNOMENIEHHUSAX aAKKYMYJATOPHBIX HCHOJb3yHTe
OBICTPOAEUCTBYIOIIME TPeJOoXPaHUTeNH TUIa aR wiun gR.

» B OarapedHbIX KaOWHeTax II0 BO3MOXXKHOCTH MWCIIOJIb3yeTe pasMblKaTeJd 0e3
npeJloXpaHUTeeH.

» 06patuTe 0co60e BHUMaHUE, Ha TO, YTO6GBI GaTapeiHble MAaCCUBbI ObIJIN 3alUIIEHb] OT
BO3MO>KHOT'0 BO3/IEMCTBUS BOAbI MJIM MHOM KHUJKOCTH.

» IloMeleHUs1 aAKKYMYJSATOPHBIX [JOJ/DKHBI  BEHTHJIMPOBATbHCS
00pasom.

» Ilpu pasmemenuu AKB Ha cTesta)kax MMeEIOTCS OTKPBITble TOKOBeAyILHMe 4YacTH. B

COOTBETCTBYHOLINM

1essx O0e30MacCHOCTH OrpaHUYbTe JOCTYN B IOMEIeHHe C aKKyMYJSTOPHBIMU

IMOCTOPOHHUX  JIMI, a TaK 2Xe PICI'IOJ'Ib3y1>iT€ YKa3aTeJin )41 TabJIUYKHU C

npeaynpexJali MMy Ha/[TUCSIMH.

B upensx BHeWHUX aKKyMyJiAiTopoB (pacmoJiokeHHbIXx BHe Kopmyca MWBII) poykHBL
HCII0JIb30BaThCsl  OBICTPOAENCTBYIOLIME MecTto 6J10Ka
npejoxpaHuTeNedl JOKHO ObITb MO BO3MOXHOCTU B HeENOCPeJCTBEHHOW OJIM30CTH K

npeaoxpaHHuTe/In. YCTAaHOBKH

AKKYMYJIATOpPAM. 3To noBhIIaeT 6€30MaCHOCTh pa6OTbI C aKKyMYJIATOPHBIM MaCCUBOM.

KOH®UT'YPALIUA BATAP. KABUHETOB BHEITHUX AKKYMYJIATOPOB CEPUH LEVELUPS

MomnocTts UBII (kBA/KBT) 60/60 60/54 80/80 80/72
KosinyecTBO aKKyMyJIATOPOB B IJIe4ye 31 31 31 31
KosimuecTBO niievei 2 2 2 2
0611ee KOJIMYECTBO aKKYMYJIATOPOB B JINHEHKe 62 62 62 62
I_3ap._Makc.@V_akkyM._Makc.(A) 9 8 12 11
I_akkyMm._Makc.@V_akKyM._OTKJIL(A) 98 89 131 118
IIpesoxpaHuTeE b, peKoMeHAyeMbIi AJIs 150 150 200 200
3alMThl BHEIIHEro aKkkymyJisitopa (A)

Huxe l'IpI/IBe,ZLéH IpruMep pasmMelieHruA BHEIIHUX dKKYMYJIATOPOB B OTAE€/JIbHOM IIOMEIIEHUH.
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PasmeweHune BHewHUx AKB Ha cTennaxkax . =

MaHenb
pacnpeaenenus

baTapeiiHblit
KabuHet

PasmelueHne sBHewHnx AKB B KabuHeTax
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3.1.4 TpancnoptupoBka UBII

TpaHcopTHBIE U NOrPY304YHO-PA3rpy304Hble YCTPOWCTBA JOJDKHBI 00J1aJlaTh JOCTAaTOYHOM
rpy30N04beMHOCTBIO [II1 TMEPEBO3KH, pa3rpy3ku U nepemenjeHus UBIl, akKyMy/asTOpHBIX
G6aTapell U KAOUHETOB.

WUBIl u GaTtapeiiHble KaOUHETHI JJis TPAHCIOPTUPOBKU yCTAHOBJIEHbl HAa NaJIEThl U MOTYT
pasrpyaTbCsl BUJIOYHBIMHU NOTPY34YMKaMHU UM HHOW NOJL06HON TEXHUKOM.

Heo6x0MM0O NpPOSIBJAATH 0COGYI0 OCTOPOXHOCTh NpH nepemeinieHuu UBIL B Takux ciaydasx
HY’KHO H36eraTb HaKJIOHOB KOpIyca Y JIIOObIX APYrUX JeWCTBUH BeAyIIUX K CMelleHHUI0
asieMeHTOB BHyTpu Kopnyca MHWBIL Ilocne ycranoBku UWBIl Ha MecTo 3KcmayaTauuy,
Heo6X0AMMO 3a6JI0KMPOBATh llepe/IHUe KOJIEca COOTBETCTBYIOLIMMU PUKCATOPAMHU.
[lepeMenieHre KaGUMHETOB WJIM CTe/JIaXKeM C YCTAHOBJIEHHBIMH Ha HUX aKKyMyJSTOPHBIMH
6aTapesiMU HeJlOMyCTHUMO.

3.1.5 lloaxkaw4YeHne NUTaKOIEeN ceTH, Harpy3ku u AKB

PeKOMEHAYETCH OCyIIEeCTBJIATDb MOoAKJ/JIKDYEHH e HOTpE6HTeJIeI>'I B OTJe/JIbHOM
pacopegejgnTeJ;IbHOM MKUTE, 3dlIMTAHHOM C BbIXOJa HWBIIL. PEKOMGH,ZLYETCH BHHUMATEJIbHO
OTHOCHUTBCA K BOIIpoCaM CEJEKTHBHOCTHU IIPpWU HCIOJIb30OBAHHWHW TNPHUMEHAEMbIX [OJid
MNOAKJIIOYEHHUA HOTpE6HTeﬂeﬁ aBTOMAaTHYECKHUX BbIKJIIOYaTeae.

3.1.5.1 3amuTHHIE YCTPOMUCTBA

Jsis  3amuThl  BXOJOB HEOOXOJAMMO HCIOJIb30BaThb TEPMOMArHUTHbIE aBTOMAaTHYECKHUE
BBIKJIIOUATEJIH.

Ha Bxozie nuTatoieit MBIl iuHUM [o/1KHA OBITh YCTAHOBJIEHA 3alUMTA OT NEePErpy3KU M0 TOKY.
JTta 3auMTa [J0/HKHA ObITh BHIOpPAaHA B COOTBETCTBUH C TOKOM NePerpy3kd. ABTOMaTHUYECKUE
BBIKJIIOUATE/IN JOJKHBI ObITh BbIOpaHHI ¢ 3amacom 135% (tun C).

[Ipn ucnosb3oBaHuM Ha Bxoje UBIl ycTpoicTB 3amuTHOTO OTK/IKOYeHHUsA (Y30) Heo6X0AHUMO
YYUTBIBATh BO3MOXKHbIE TOKH YTEYKHU Yyepe3 BcTpoeHHble B UBIl GUIbTPhI 3/1eKTPOMArHUTHbBIX
nomex. MAKELSAN pekoMeHAyeT HCNOJb30BaTh YCTPOWCTBO 3aUUTHOIO OTKJ/KYEHHUS OT
TOKOB yTe4dku Ha 3emJito (Y30) HomuHasiom 300 mA.

YCTpoWCTBO 3allUTHOTO OTKJ/KOYEHMs, YCTaHaBauBaemoe Ha Bxoge WBIl  pgosmkHO
YA0BJIETBOPSTH CJEAYIOIUM TPeOOBAHUAM:

» YCTOWYMBOCTB K NOCTOSIHHBIM TOKAaM MPSIMOM ¥ 06paTHOW HaNpaBJIEHHOCTH,
» HeBocnpuuMYMBOE K UMIYJIbCHBIM TOKaM,

» /[luanaszoH yyBcTBUTeJbHOCTH Y30 0/KeH HaxoauTcs B npefeax 0.3-1 ammep.
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3.1.5.2 BbI6Op KaGeJsis M npeJoxXpaHUuTesien

CeuyeHus Kabesei AOJIXKHbI COOTBETCTBOBATb YKA3dHHBIM B Ta6m/1ue 3Ha4Y€eHHUAM TOKa H
HallpAXKeHUA U olipeeIATbCA HallMOHAaJIbHbBIMU CTAHAAPTAMMU.

MouwHocTb HomuHanbHble ToKM (A)
vbN BxopHble Toku npu 100% Harpyske u BbixoaHble ToKu npu 100% Harpyske
(KBA/KBT) | \akcumanbHom Toke 3apsiaa AKB (3P + (3P+N)
N)
380B 400B 415B 380B 400B 415B
60/60 133 127 122 91 87 83
60/54 120 115 110 91 87 21
80/80 177 170 163 121 116 111
80/72 160 153 147 121 116 111

[Ipu BbIGOpE ceyeHUs Kabesel HEOOGXOJAUMO YUUTHIBATh HaJU4Ue HEJUHEHHbIX HArpy30K U
rapMOHUYECKUX HCKAKEHUH MOTPeOUTeseld 3JIeKTpUYecKOr 3Heprud. TOKU B HEHUTpPaJbHOM
MPOBOJHUKE B ONpeJleJIEHHBIX peXUMaX MOTYT AOCTUraThb 3HAauyeHWH, NMpeBbILIAKIIMX TOKU
¢dazHoro npoBogHUKa B 1,5 pasa.

3alUTHBINA 3a3eMJISAIOIIMNA TPOBOJAHUK JIOIKEH COeJUHATh KOPMYC KaXA0ro mkada U Kopmyc
UBIl oTaesbHBIM NOPOBOAHUKOM C KOHTYpPOM 3as3eMJieHUsl. TUNMYHble Ce4eHUs JIMHUU
3a3eMJieHHs] JOJDKHBI 6bITh: 50 MM2 g 60 kBA u 70 mm2 gisa 80 kBA. [nuHa kabenss He
Jl0JDKHA TPEeBBIIATh 5 METPOB.

3.1.5.3 [loak/0ueHHne Kabesen

BBoabl BXoja, BbIXOJAa WU coeAUHeHUH akkymynsaTopoB UBIl ocywecTBisioTcs ¢ 3ajHed
ctopoHsl UBIL

BHUMAHHUE! Ha Bxoae u Bbixoge MWBIlI ago/mkeH HCHOJJIb30BaThCA
TPEXNOJICHBIA aBTOMAaTU4YeCKUM BbIK/IO4YaTesb! HeliTpa/ibHbIA NPOBOJHUK
He J0/DKeH MMeTh B CBOeill Lenu YCTPOMCTB pPa3MbIKaHUS U He [JO/DKEH
npepbiBaThCA!

BHUMAHHUE! HelTpa/ibp BXOJa BBINPSIMHTE/II U HeWTpasb BXojJa Gaiimaca
o6beaunawTca B UBIl! Ilpu noaki04YeHUH BXOAOB BBINPAMUTE/A 6ainaca K
He3aBHCHMBbIM HCTOYHHKAM 3JIEKTPOCHAGKEHHUsI MCIOJIb3yiTe HelTpasib
6aiimacHoro BXoja M JJis 6ainaca v AJis BeINpAMUTEI!
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h

:lnumcm'

S
A

YCTAHOBKA

1 BbIxOoAHblE KNnemMMbl

2 BxogHble KNeMMmbl NOAKAOYEHMA AMHUK Balinaca
3 BxogHble Knemmbl

4 Knemmbl nogkntoveHna AKB

1. OTk/IIOYMTE BCe NepekIYyaTe/d Ha paclpefeuTe/bHbIX NHaHeasax (Mo BXOAy H
BBIXO/1Y), YAOCTOBEpPhTECh, YTO Kabesd H30JIMPOBaHbl OT CETH W HArpy3Kud M He

HaXoJATCA oA HallpAXEHHWEM.

DISTRUBUTION PANEL

MAINTENANCE

INPUT BYPASS BYPASS QUTPUT BATTERY
| Leloletolaf [ tatlob1Tab1
L] L]
el =il |
OFF OFF
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2. OTKpoHTe NepeaHIO MaHeJb, OTKPYTUTE BUHTBI KpemJeHUs 3alUTHOU MeTasJIn4yecKou
nanesiy cnepenu cHusy UBII u oTkpoiiTe ee. [logkaounTe Kabesb 3a3eMJIEHHUS.

3. YpocTtoBepbTech, YTO BCe aBTOMATHYeCKHEe BBIKJIKOYATeJNHd HAxOJATCS B BBIKJIIOYEHHOM
nosioxkeHUU. PyHKIMOHA/IbHOEe Ha3HavyeHUe JAHHBIX NpepbiBaTesell U NOPAJOK BKJIOYEHUS
UBII npuBeiéH B c/lefyIOIIUX pa3jesiax.
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4. IogcoeMHUTE BXOAHbIE KabeJu K KieMMaM Bxoja UBII:

» ®a3y 1 (XK) k koHTakTy L1,
®a3y 2 (3) k koHTaKTy L2,
®a3y 3 (K) k koHTakTy L3,

N (HelTpasb) K KOHTAKTy N.

Y V VY

5. [IpoBepbTe mpaBUJIbHOCTL 4epefoBaHus ¢a3. [locaenoBaTenbHOCTh a3 - npsAMas (1o
4acoBOM CTpeJIKe — BIIPaBo).

6. 11 BBIXOJHOTO COeJUHEHUS] IOBTOPHUTe aru 4 u 5.
7.3aKpouTe 3alUTHYIO NaHEeJb U 3aKpeNnuTe BUHTAMHU.
3adukcupyiiTe Kabesb KJIUICAMU [TOCJIe NOLCOeAUHEHMUS.

BHUMAHME: Y6eauTech 4TO Harpy3kKa OTK/Il0Ye€Ha U U30/JIMPOBaHa OT BbIX0JAA
UBII B c/1iyyae ee HErOTOBHOCTU K NOAK/IIOYEHUIO!

BHUMAHME: Ilepes 3amyckom WBII yaocTtoBepbTech, 4YTO KabGesibHble
CcoeJMHEHMsA BBINOJIHEHbI npaBuibHO. Ecim Ha Bbixoge HWBII umeetcs
TpaHcpopMaTOp TrajibBAHMYECKON pa3BA3KH, Oo6paTUTe BHHMaHUEe Ha ero
NOJAK/JII0YeHHe U COOTBETCTBUE HAIMOHA/JbHBIM TpeGOBaHUSIM  Ha
NOAK/JIIYEHHE.

BHUMAHHME: IIpoBepbTe mNOAKJWYEHUE Kabesiell 3a3eMJ/ieHUs] Mepej
BiIwyeHuem WBIl. HenpaBuibHO BbINOJIHEHHOE WM OTCYTCTByHWOLIee
3a3eMJIeHUEe MOKeT ObITh ONMACHO /1A >KM3HH, A TaK »Ke BbI3BaTh NOBPEXKAeHUs
UBII u Apyrux yCTpoOuCTB.

3.1.5.4 lloaxmouenue AKb
B aToM pasgeie npescTaBieHa NpoLeAypa COOPKU U NOAKII0UYEHNs BHEIIHUX aKKYMYJIITOPOB.
3.1.5.4.1 l[Ipoueaypa yCTaHOBKM U noAK/AI04YeHUsA BHemIHUX AKB
[Togpo6Hyl0 MHboOpMalLUI0 O KOHPUTypalluu BHeWMHUX OaTapeil cM. B pasgene 3.1.3.2
«KoHdurypanus BHeIIHUX aKKyMyJISTOPOBY.
B /lanHoM pasjesne 1npeAocTaBJeHa HHPoOpManus MO MNOAKJIYEHUIO BHEIIHEro
aKKyMyJAATOpHOro Maccusa K UBII.

BHUMAHHE! He pgomyckaiiTe kopoTkoro 3ambikaHus neneii AKB! KopoTkoe

3aMblKaHMe 6aTapeidi MOXKeT BbI3BaTh TpPaBMbl M  NOBpPEXAEHUSA
o6opyaoBaHus!
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Hanmps:xkeHue Ha BbIBOJAAX GaTapeiHOro MaccuBa MoxxeT jocturate 800B
NMOCTOSAHHOIO TOKa!

JlaHHOe omnMcaHUe JAéT 0O0lLee NpeACTaBJI€EHHWE O MOHTaXKe OaTapeiHOro
MaccuBa! MoHTa)k GaTapelHOro MaccMBa MOXKET OCYUIECTBJSTbHCA TOJIbKO
06Gy4Y€eHHbIM IepcoHa/IoM!

BaTtapeiiHble wmKadbl WJIM CTeJJIQXKH MOTYT YCTAHABJUBATbCH, KaK B HeINOCpPeACTBEHHOMU
6su3octy oT MBIl Tak ¥ Ha yAaieHUn.

[Ipu ycTaHOBKe 6aTapelHOT0 MacCUBa Ha y/laJleHuH Py BbIOOpe cedeHUs Kabesss He06X0JUMO
YYUTBIBATh NaJleHHe HalPSKeHUsl B 3aBUCHUMOCTH OT JJIMHBI IMHUH.

Taxke /i1 3al[UThl KabesqbHOU JiuHUKU Mexay MBIl v 6aTapeliHbIM MacCMBOM He06XOJHUMO
KCII0JIb30BaTh COOTBETCTBYIOLEE 3aLUTHOE YCTPONCTBO, aBTOMAaTUYEeCKUU BbIKJIIOYATENb WU
6JI0K TJIAaBKUX BCTAaBOK. MeCTO yCTAaHOBKM JJaHHOTO YCTPOMCTBA MOXET ObITh BBIOPAHO B
COOTBETCTBUU C (PaKTUYECKUMHU YCJIOBUSMUM Ha OOBEKTe M MOXeT pachojaraTbCs Kak
HeNocpeACTBEHHO B 6GaTapeHHOM WiKady W/IM Ha CTeJllaXke, TaK U B HeNOCpeJCTBEHHOH
6JIM30CTH OT HUX (IUT GaTapelHbIX TpeloXpaHUTe el ).

1. [lepeBeguTe B noJsioxkeHue «BbIKJI» pazbeaunuTens “CB4” na UBIL

2. OTKJ/IIOYHTe 6aTapeiHbIN pa3aMbIKaTe b B 6aTapeiHOM KabuHeTe (MpY HAJIMYHHU ).

3. YpanvTe npejoXpaHUTe U B 6aTapeiiHOM KabuHeTe (1uTe 6aTapeHbIX TpeJoXpaHUuTeen).
4. Ynanute 6aTapelHble IpeJoXpaHUTeNH, ycTaHoBJIeHHble B UBII.
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5.Y6epuTtech B npaBubHOCTU cxeMbl coeiuHeHUss AKD B 6aTapeiiHoM MaccuBe.

“,n

6. lloaxmounTe Kadeau k UBII: nBe muunu k kiemmam “N”(He#iirpans AKB), ogHy inHMIO K “+

“« «

(monoxkutenpHbId mositoc AKB) ¥ ogHY JIMHUIO K (orpunarenbHbid noswc AKB)
COOTBETCTBEHHO.

7. lloaxnroyrTe Kabesu, otxoadamue oT UBIIl k kieMMaMm B 6aTapeiiHOM KaGHWHETe WU LUTE
npejoxpaHuTesiell 6aTapeil COrJiacHO NpUBELEHHOW HIXKe cXeMe MOJKJ/IYeHUs BHELIHUX

aKKyMYJISITOPOB.

OT 6aTapeHOro MaccuBa A0 3aljMTHOro ycrpoiictsa B MBIl ucnosib3yeTcs yeTbIpéx NpoBOJHAsA
cxeMa NOJKJIIOUYeHUA:

» N(UBI) & [TonoxutenbHoe miedo AKB "-" kiemMma
» N(UBI) & OTtpunateabHoe miedo AKB "+" kiemMa
» “+ AKB”(UBII) & [TonoxutenbvHoe meyo AKB “+“ kiemMma
» “- AKB”(MBII) & OTtpunarenbHoe miedo AKB "-" kiemMa

8. Eule pa3 npoBepbTe NOJAPHOCTb U NPaBUJIbHOCTD noAkaodeHuss AKb k UBII.

9. YcraHoBUTe GaTapelHble mpeaoxpaHuTesu B UBII.

10. YcTaHOBUTe GaTapelHble NMpeJoOXpPaHUTENU B OaTapelHOM KabuHeTe (1iuTe GaTapelHbIX
npejoxpaHuTesiei).
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11. llpu HanMYMU pa3beJMHUTeNA B GaTapellHOM KaGMWHeTe IepeBeJuTe ero B IO0JIOXKEeHHUe
«BKJI».

12. TMpousBeauTe M3MepeHMs HaNpsHKeHUs Ha KJeMMax MOoJK/I4YeHus Oatapeit B WBII u
Y6EAI/ITer B €ro COOTBETCTBHUHU U HpaBHHbHOﬁ MMOJIAPHOCTH.

Bbi6op ceueHuss OaTapelHOro kabesisi omNpefesseTc MaKCUMa/JbHbIMU TOKaMHd B Lenu
nocrossHHoro toka WMBII, npuBeneHHbiMu B pasgese «3.1.3.2». B ToM ke paszesie ykasaHbl
pekoMeHJlyeMble HOMMHa/Ibl OaTapelHbIX npeAoxpaHuTesnedl aasa HUBIl u 6aTapelHbIX
KabuHeTOB. PekoMeHJyeTcsl BbIOMpaTb MHHMMaJlbHOEe CcedyeHUMe OaTapelHOro Kabesns B
COOTBETCTBUM C HOMHHAJbHBIM TOKOM IHpefoxpaHuTesed. [ns OGoJsiee N0APOGHBIX
peKoMeHJAlUUK M0 BbIOGOPY MHUHHUMAJbLHOTO CedyeHUs Kabesel ob6paTuTech K cTraHgapty EN
50525-2-31(VDE 0100-430) u k HauMOHA/JbHBIM CTaHZApPTaM M TpeboBaHUsAM. [Ipu BrIGOpe
cedyeHus1 6aTapelHOro Kabess cieAyeT yYUThIBATh JJUHY KabeJbHOW Tpacchl, o0liee najeHue
Halnpsi>KeHusl B KabeJIbHOM JINHUM He JJOJDKHO npeBblimaTh 0,5B.

[Ipy uCNO/Nb30BaHUM BHELIHEro 6aTapeMHOro MacChBa, PEKOMEH/YeTCS HCIOJIb30BaTh
BHEIIHWM TeMIlepaTyPHBIN AATUYHK /151 06eclieueHus: ONTHMaJbHOT0 pexxrma 3apsiga AKB.
MecToM yCTaHOBKM JaTuvKa cJelyeT BbIOMpaTh 30HYy C HauOOJbLIEH TeMIepaTypou B
6aTapelHOM KAy UM HA CTeJIaxe.

CxeMa MOAKJ/IDYEHHUA JATIYINKA BHEIIHHUX dKKYMYJIATOPHBIX MACCHUBOB IIpe/JCTaBJ/IEHA HUXKE.

. ™\, EXTERNAL

EXTERNAL BATTERY CABINET / \ TEMPERATURE
| SENSING

(L | (op)
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3.1.5.5 lloak/04YeHUs KabGesied ynpaBjaeHUs U UHGOpMaLUU

B UBII MAKELSAN uMeroTcs cTaHAapTHBIE BCTPOEHHbIEe WIH ONLXOHAJIbHbIE KAPThl U Pa3bEMbI
JJIsT MOHMTOPHUHIA C MCHOJb30BAaHUEM pas3/MYHbIX IPOTOKOJOB 00MeHa [JaHHbIMH,
NOAK/II0YeHU BHEUIHUX JAaTYMKOB U NaHeJed ynpaBJeHUs U CUTHAJW3alMy U NapaJjie/bHOU
pa6oTsl UBII.

PazbeMbl /151 IOIK/II0YEHMS U YCTAaHOBKU ONIUM C JinlieBo# cTopoHbl UBII:

» 1 pasbeM uHTepdeiica nocaeI0BaTeIbHOr0 06MeHa JaHHbBIMU RS232,

» 2 cjoTa pacmimpenus (AJis onidoHa bHbIX miiaT SNMP, ModBUS RTU, Dry Contact)
PasbeMbl A1 N0AK/IYeHUs ¢ BepxHel cTopoHbl UBII:

» Iloprt ;1 noikt04eHus1 Kabesiel napasiebHON paboTsl (CTaHAAPTHO)

3.2 [lapannenbHas yCTaHOBKa

Jannbiil Tun MBIl nMeeT BO3MOXHOCTB NapasijelbHOTO NMOJK/IIOUYEHUS U COBMECTHOW paboThl
Heckosibkux MBIl Ha 06111yt0 HAarpy3Ky.

[Togpo6uyto uHpopmanuio 06 ocobeHHocTsix UBIl LevelUPS T3, pa6oTatouux B napasJesib,
MO>KHO NOJIyYUTh B IpeAcTaBuTebcTBax MAKELSAN.

IIpoBegeHue pa6oT no BBOAY B 3Kkcmiayataunuw HWBII pa6orawmux B
napaJijieJIbHOM peKuMe AO/LKHO OCYLLeCTBJIAThCHA TOJbKO aBTOPHU30BaHHBIM
MAKELSAN nepconasiom!

[Ipu Heo6xoauMOCTU pe3epBupoBaHus (N+X) mau noTpebHOCTH B yBeJndeHUHU MolfHOCTU NX,
B NapaJiieJIbHYI0 paboTy MoxKeT 6bITh nojk/oueHo 10 8 UBII LevelUPS T3. [IpuHnunuaabpHas
cxeMa napaJsuienbHoro nogkatodyenusa MBIl npeacraBieHa Huxe.
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[Ipu mapasienbHOM paboTe, Bxoabl MBIl nuTarTcs ¢ o6iero BBo/ia, a BbIXoabl Kaxkaoro UBII
00'beIMHEHBI Ha 00611eM BbIXoJie nmodasHo. [Ipu aTom kaxabiii UBIl uMeeT cBOM cOOGCTBEHHBIH
MacCUB aKKyMyJdaTopoB. OJWH aKKyMyJSATOPHBIA MacCUB He MOXET UCH0JIb30BaThCA
HeckosbKUMHU UBII ogjHOBpeMeHHO.

[Ipu pasmemennu UBIl Ha miomazke npyd paboTe B mapasijiesib HEOGXOAHWMO YYUTHIBATH
caefymollee:
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» IlapannenbHo nojkaodaeMble MBI 10/KHBI 6BITH OJJHOM CEPUM U MOLIIHOCTH.

» WBIl pomxHBl HMMeTb OJWHAKOBble BEPCUM MNPOrpaMMHOro obeclneyeHMs, IpHU
passmyatomuxcsa Bepcusax [10 Heo6x04MM0 06GHOBUTb U IPUBECTH K OZJHON BEPCUMU.

» WBIl nomxHbI 6bITH pa3MelleHbl B HENOCPEACTBEHHON GJIM30CTH APYT K ApYry. (AJ11HA
KabeJisl mapasijie/lbHON paboThl uayilero B kommiekTte ¢ MBI 110 cm)

» Kaxzabiii MBI gokeH 6bITh NOAK/IIOUEH K 3a3eMJIAIOIEMY KOHTYPY UHAUBU/IYA/bHO.

» Bxogapl u BbixoAbl Bcex UBIl Jo/kHBI ObITb 00beJMHEHBI B IUTAX paclpejeseHus
nodazuo (U1-U2-...-UN), (V1-V2-...-VN), (W1-W2-...-WN).

» Kaxnabiii UBIl gomkeH GbITH MOJK/IYEH K UHIUBUAYAJBHOMY 6aTapeHOMY MacCHUBY,
paboTa Heckosibkux UBII c 0611elt 6aTapeeit He 0MyCKaeTCs.

» /Jlna paBHOMEpHOTO pacnpefesieHds (AeseHus) Harpysku Mexay WBIl, aauHel u
CeyeHMUsl CUJIOBBIX Kabesiell OT pacnpejieMTeJbHOM maHesu Ao BxoAa WBIl u ot
BbIX0/10B UBIl 0 1muMH B pacnpeeuTe/IbHON NaHe U, JIOKHBI ObITh PABHBIMU MEXY
CO6OH.

3.2.1 HacTpoiiku napasijieibHOT0 NOAK/II0YEeHUA

Kabesu napa/iesibHOM paboThI MOJIK/IHOYAIOTCS N0C/Ae0BaTE/IbHO, KaK TIOKA3aHO Ha PUCYHKE.
llenu o6MeHa JJaHHBIMU apaJ/IieIbHOM paboThl HA nepBoM MBIl B nenouke u nociaeaHem UBII
TEPMUHUPYIOTCA UAYLUMH B KOMIIJIEKTE COOTBETCTBYIOLUMHU pa3bEéMaMHU.

Hcnosib3yiTe TOJIBKO OpUTHHA/IbHBIE Kabesy, nponsBegeHHbie MAKELSAN.

=

PARALEL CONNECTION TERMI

e ™ 'S : : ™

ALAGGENOIIRG

Hactpoiiky WBIl npu mnapaniesbHOM NOAKJYEHUH [JOKHE
npezacTaBuTe U Cyx6b1 cepBrca MAKELSAN.
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4 IKCIIVIYATALLIUA

4.1 llpoueaypsl IKCIJIyaTal MU

B 3Tom paszgese Bbl MOXeTe HaWTH HHPoOpMamui0 00 aBTOMAaTHYECKHUX BBIKJIHYATEJSAX
(mpepriBaTesIAX IeNu), poLeAypax ynpaBiaeHuss UBIl: BKIOYEHUH, TeCTax, pexKuMax paboThl,
oTkitodyeHun HWBIl, mpoTokose mocienoBaTesbHOTO o6MeHa jAaHHbIMM, EPO -aBapuiiHoro
OTKJIIOUeHUs NUTaHusd U RS232.

4.1.1 IlpepbiBaTe I enyu

B UBII ycTaHOBJIEHO HECKOJIBKO MpepbIBaTEeH eMn, KOTOPble HAX0/ATCS B HIDKHEN YacTH Ha
3aAHel naHesu kopnyca MBII. 9To aBToMaTu4Yeckue BbIKJAOYaTe d: BxogqHOHU CB1, cepBucHOro
6atinaca CB2, BeixogHoi CB3, 6aTaperinbiii CB4, oTesbHOTO BXoa 6atinaca CB5.

Yepes npepriBaTesb CB1 Ha Bxoauble 1enu WUBIl nocTynaeT nuTatoiee JuHelHoe (dassbl L1,
L2, L3) Hanpsi’keHUe.

[IpepriBaTesib CB2 cepBHUCHBIM (MexaHMYeCKUi) Galnac Mo3BOJISI€T OCYLIeCTBJAATb MUTAHUE
Harpysku MuHys nenu WBIl npu oTkiawodeHHbix npepwiBaTensx CB1, CB3, CB5 u CB4 B
cutyanusx korjaa MBIl HercnipaBeH WJu eperpyeH, a Takke B CUTyallusX KOTrJja He06X0JUMO
NpoBeJileHHe CepBUCHBIX paboT BHYTpH Kopnyca MBIl 6e3 npepblBaHUsA B MUTAHUM HArpy3KH.
[Ipn aToM Gsarojapsl Liemd KOHTPOJISA COCTOSAHUA npepbiBaTess CB2 mpu ero BK/IIOYeHUH
aBTOMaTHU4YeCKU aKTUBUPYETCSl CTaTUYeCKUU OGalnac, U MHBEPTOP OTKJIIOYAETCSI OT BbIXOJHbBIX
neneit UBIl. Biarogaps aTolt GyHKIIMU HAarpy3Ka MOXKeT ObITh llepeBe/ieHa Ha MUTaHUe 10 Lienu
MeXaHHU4YecKoro 6ainaca 6e3 pa3pbiBa NUTaHUS.

IlpepsiBaTesib CB3 go/nkeH ObITh BKJ/IWOYEH NpPU NepeBOoJe HArpysKd Ha
craTudeckuii Gainac. Ilocne nmepekawdyeHus UBIl B peXumM cTaTH4eCKOro
6aiimaca U BKJ/IOYeHMs npepsbiBateia CB2 (MexaHWyeckHi 6Gailmac), BBIXOJ,
HUBII (CB3) M0OXXHO OTK/IIOYUTH, HArpy3Ka NPU 3TOM OCTAaHETCA NOAK/JIIYEHHON
110 Lieny MeXaHU4eCKoro 6aiinaca.

[IpepriBaTenb CB4 ocyujecTBisieT noJk/0yeHre 6aTapeHOro MaccuBa K IIMHEe NOCTOSTHHOIO
Toka UBII.
Yepes npepoiBaTesb CB5 noaktoyaeTcss nuTaHue 6alinacHbIX JUHUM.

BKJ/Il0UEeHHbIe
PexxuM pa6oThI OnucaHue
npepbiBaTegaN
HopmanbHbIHA UBII aboTaeT B HOpPMaJbHOM eXXume
CB1, CB3, CB4.CB5 p L P p p
peXUM (ABOMHOE peo6pa3oBaHue).
Pescim Hcnonwzyerca ecaun WBIl neperpyxeH wuiau
HeucHnpaBeH Harpyska aBTOMAaTHYECKH
CB1, CB3, CB4,CB5 | craTuyeckoro P ’ py
” NepeBOAUTbCS HAa  JIMHUIO  CTAaTUYECKOTO
6alinaca o
6alinaca.
. UBIl BoIkaOYeH. Harpyska nuTaeTca d4epes
CB2 CepBHUCHBIN pexuM . Py p
CEpPBUCHBIN Gaumac.
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4.1.2 IlepBbIH 3aNyCK

NPEAYINPEXKJIEHUE: Ilepes BbINOJIHEHHEM Ka)KAOro noc/jeAylollero
AEeVCTBUS HE00X0AMMO BBLKAATb 5 CEKyHJ M yO6eJUTCS B OTCYTCTBUU
HeIUTAaTHbIX /JJi1 NpOoLeAypbl 3amyCcKa aBapUMHBIX COOOIEHHMH Ha
AHCILIee.

1. [IpoBepbTe U epeBeUTe MOJI0KEHNE BCeX TpepbiBaTesel B osoxeHue BbIKJL

2. HaxxmuTe KHONIKY Ipe/i3apsi/ia IIHMHbI NOCTOSIHHOTO ToKa (SW1) u yJepKrBaliTe ee He MeHee
10 cexkyHA.

3. YcraHoBUuTe BXOJHOU mnepekstodatesb (CB1) u mepekstovatesb BBoJa 6Gainaca (CB5) B

noJioxkenne BKJL.
ON

4. Vicnonb3ys nepeiHIO0 TaHe b, JaWTe KOMaH/Ay Ha BKJIIOYeHHe npeobpasywoilei yactu UBII

(BBINpAMUTEb U MHBEPTOP). MAKELSAN LEVELUPS 18/07/2012 16.12:47
160KVA  3/3 SINGLE

I'nasnoe menrw> Konmpons > Ilapons > Cmapm

> Start
Stop
Switch to BYPASS
Switch to UPS
Battery Quick Test

Battery Capacity Test
Stop Battery Test

18/07/2012 16.08:22 |No Alarm
Normal Mode

5. UHaukaTopbl Ha nepenHedt na”Heau U KK 3kpaH Jo/KHBI MokasaThb, uTo MBIl Brutouna
BBIIPSIMUTEJIb, 3aT€M BKJIOYWJ CTAaTUUYECKUH (3JIEKTPOHHBIN) 6aimnac, a 3aTeM mepeliesa Ha
paboTy OT MHBEPTOPA, B HOPMaJIbHbINA PEXUM PaGOThI
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6. BkuitouuTe 6aTapeiiHbiil npepbiBaTeab CB4 B nosoxeHune BKJI
7. BKJirounTe BBIXOAHOM aBTOMaTHYeCKHH BbIKIodaTeab CB3 B mosioxxenue BKJL.

8. MoxeTe nocJjiefjoBaTeJIbHO BKJIIOUYUTh aBTOMAThI OK/II0YEHHBIX K MBIl noTpebuTenei.
[locsie mpoueaypbl 3alycka NpPOBEpPbTE IO MHEMOCXEME, YTO Harpy3ka MHUTaeTCs 4epes
CTaTUYeCKHe TepeK/oYaTesd HWHBepTopa. B MpOTHBHOM c/ay4yae NpoOBepbTE O0OIHE U
nodasHele Harpysku UBII. Ilpu neperpyskax B MoMeHT 3anycka WBIl BrlgaeT 3ByKOBble
aBapuiHble CUTHAJIbI O COCTOSIHUU MTeperpy3Ku, Harpy3Ka Mpu 3TOM He 3alUThIBAeTCs.

4.1.3 TectupoBanue UBII, npoBepka pe:KUMOB padOThI

[Tocsie mepBOro 3amycKa, C IeJiblo TpoBepKU PyHKIMOHAJbHOrO cocTossHus UBII ocymecTBuTe
NepeK/IIYeHNs MeXAY peXKUMaMu paboThl.

4.1.3.1 llepek/04YeHre U3 HOPMaAJIbHOTrO pe:kuMa B Pexkum pa6otsl ot AKB
BeikatounTe mnpepbiBaTesqb CB1l. 3To OTK/IIOYMAT moAayy NUTaHUA Ha BblnpaMuTenb WBIL

WHBepTOp 6yJeT MCNOJIb30BaTh IHEPTrUI0 aKKyMyasaTopoB. [locie mpoBepku paboThl, CHOBA
BKJIIOYUTe NpepbiBaTesb CB1.
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OFF

A&

4.1.3.2 llepexnoyeHre u3 HopmasibHOro pexkuMa B peKUM CTaTUYECKOro Ganmnaca

Wcnonb3ysa maHesb ynpaBJieHHs], yepe3 MeHI0 MoJib3oBaTesd nepekiaodute MBIl B pexum
ctaThdeckoro 6Gainaca. Ha MHeMocxeMe [OJKEH 3aropeThCsl CBETOAMOJAHBIA WHJUKATOP

cTaTudeckoro 6ainaca.
MAKELSAN LEVELUPS 18/07/2012 16.12:47
160KVA 3/3 SINGLE
I'nasnoe meHi0> Konmpous > Illepex. Ha Baiinac 5
tart
Stop
[lpoBepbTe mo MHeMocxeMe, uTo MBIl nepemen B pexxuM [EsslIEUREREMEEEE)

o Switch to UPS
Cratuyeckoro 6Oainaca. Ha  MHemocxeMe  JJOJKeH Battery Quick Test

3aropeThbCsi CBETOAWOAHBIA HHJAUKATOP CTAaTUYECKOro Battery Capacity Test
Stop Battery Test

6aiinaca. B aTom pexxuMe Harpyska rnepeBejieHa Ha IUTaHUE
no 6aimacHO JIMHUHM, HANpPSMYyK OT CETH, MUHYS LEeNH

npeo6pasoBanus UBIL 18/07/2012 16.08:22 |No Alarm
Normal Mode

IMNPUMEYAHMUE: Eciu ceTb HaxoAUTCS BHE JOMYCTHUMBbIX
AuanaszoHoB WBIl He ocylecTBUT nepexoj, Ha JIMHHUIKO
bammnaca.

4.1.3.3 llepexkoyenue u3 Pexkuma craTuyeckoro 6avnaca B HopmaibHbi Pexxum

C maHesnu noJb3oBatensi nepekatouute HUBIl yepe3 meHw KonTposb, nepexos Ha WBIL
Y6enuTtech B uU3aMeHeHUH cocTosaHuda MBIl Ha MHeMocxeMe.
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I'naenoe meHio > Konmpoaw > Ilepex. Ha UBI1

MAKELSAN LEVELUPS 1B/07/2012 16.12:47
160KVA  3/3 SINGLE

Start

Stop

Switch to BYPASS
> Switch to UPS

Battery Quick Test

Battery Capacity Test
Stop Battery Test

18/07/2012 16.08:22 [No Alarm
Normal Mode

INPUMEYAHHME: Eciu napaMeTpbl MHBepPTOpa BHE JONYyCTUMBIX JUANa30HOB, eCJIM MMeeTCsd
neperpyska U leperpes, MHBepTOP He [IpUMeT Ha cebsl Harpy3Ky.

4.1.3.4 llepexwoyenue u3 HopmasibHOro pexxuma B Pexxm cepBHCHOro 6annaca

BHUMAHHE: Ilepea nepexkaiwodyenueMm UBII B peXum cepBHCHOro 6Gaiimaca
y6eauTeCh, UYTO BbIX0J, NHBEPTOpPa CUHXPOHU3MPOBAH C JMHUEN 6aiimacHOro
BxoJa. B npoTMuBHOM cJy4yae OpHU IepeKJIYEHUH  BO3MOXKHO
KpaTKOBpeMeHHoOe (A0 15 MceK) OTK/II0YeHH e Harpy3Ku.

Hcnonb3ysd nepejHio mnaHe b, nepexkmoyute UBII B pexuM CTaTU4eCcKOro
6aiimaca. IIpoBepbTe mno MHeMocxeMme, 4To HWBIl mnepemes B pexum
CraTtnuyeckoro 6ainaca. Ha MHeMmocxeMe J0/12KeH 3aropeTbcsl CBETOAMOAHBIN
WH/JMKATOP CTaTH4ecKoro Gaiinaca.

I'nasHoe menio > Konmpoaw > Illepex. Ha Baiinac

MAKELSAN LEVELUPS 18/07/2012 16.12:47
160KVA 3/3 SINGLE

Start
Stop

>Switch to BYPASS
Switch to UPS
Battery Quick Test

Battery Capacity Test
Stop Battery Test

18/07/2012 16.08:22 No Alarm
Normal Mode

1. BkstouuTe npepbiBaTesib CB2.
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2. Ucnionb3y4 naHesib ynpasyeHus, octaHoBuTe UBII.

MAKELSAN LEVELUPS 18/07/2012 16.12:47
160KVA 3/3 SINGLE
I'naeHoe meHio > Konmpouss > Cmon ST
> Stop
Switch to BYPASS
Switch to UPS
Battery Quick Test

Battery Capacity Test
Stop Battery Test

18/07/2012 16.08:22 No Alarm
Normal Mode

3. BeiksrounTe npepriBaTesnu CB1, CB3, CB4 u CB5.

=3 — - L [ . p—y

it
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BHUMAHHME: Ilepes npoBeseHueMm ob6cay:xuBanuss HWBIl pgospkeH 6BITh
oTtkI04YeH oT ceTd U AKB. Tak ke He06X04MMO BbIXK/JaTh HE MEHee 5 MUHYT 0
MOJIHOM paspsagKd KOHAEHCATOPOB IIHUHBI IMOCTOSIHHOrO TOKa IoOcC/jae
OTKJ/INYEHHS NUTAHUA C NOC/IeAyIleil IPOBEePKOU HAJTUYNA HaNPsKEeHU .

4.1.4 IlosiHoe oTKI0OYeHue UBII

1. BeikstounTe nogkardéHuble K MBIl Harpy3ku.
2. Komanpoii u3 meHto KoHTpoJib Ha iepe/iHel maHeau ocTaHOBUTe paboTy nHBepTopa UBII.

MAKELSAN LEVELUPS 18/07/2012 16.12:47
160KVA  3/3 SINGLE

I'nasgHoe meHw> Konmpoav> [lapoas> Cmon Start
>Stop
Switch to BYPASS
Switch to UPS
Battery Quick Test

Battery Capacity Test
Stop Battery Test

18/07/2012 16.08:22
Normal Mode

3. C moMouibl0 UHJAMKATOpa 6Gailnaca Ha NaHe/M MHeMocxeMbl y6eauTech B nepexoje MBIl B
peXXruM cTaTh4yeckoro 6ainaca.

4. [looyepe;HO OTKJIIOUUTE BBIXOJHOU NpepbiBaTeab CB3, nmpepriBaTeb akkyMyaaTopoB CB4,
BXoAHbIe mpepbiBaTesin CB1 u CB5.

JAHHOE JIEUCTBUE HE IPUBEAET K HEIJIAHOBOMY BbIK/JIIOYEHHIO

2 BHUMAHHME: IIEPE/ IIOJIHBIM OTK/IIOYEHHUEM UBII Y1OCTOBEPBTECH, YTO
KPUTUYECKU BAXKHBIX IOTPEBUTEJIEM!.
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4.1.5 EPO(ABapuitHoe oTkaw4yeHue UBII)

[Ipu HaxkaTuu Ha kHonky EPO Ha nepesaHeit naHesnu, WBIl OTK/AIOYUT BBINIPSIMUTENb U
vHBepTOp. Eciu npexcTtaBieHa W HacTpoeHa ONUUS OTKJIIOUEHHs INpepbiBaTessl BbIXOJHOU
nenu, MBIl MexaHU4YeCKH OTKJIIOYUT Iermr Harpy3ku (CB3).

4.1.6 CpeacTBAa MOHMTOPHUHIA, CBSI3M M MOC/eA0BaTe/JbHOr0 OOMeHAa AAaHHbIMU
RS232

Cepus LevelUPS B cTaHapTHOM HCIIOJIHEHHUU OCHallleHa KOMMYHHKAllMOHHBIM opToM RS-232,
nojjepxkuBawiiuM mnpotokosibl SEC u TELNET. 3To rasbBaHMYeCcKd HW30JUPOBAHHBIA U
6e3omacHbli uHTepdeiic. Yepe3 JaHHbI NOPT BO3MOXEH JUCTAHIMOHHBIH MOHUTOPUHT
coctosinus UBII c ucnonbzoBanuem I1K uau SNMP apantepa

[Ipy Kcnosb30BaHUM ONIMOHAMbHBIX KapT SNMP, MODBUS uin KapThl «CyxXux» (pesieHHBbIX)
KOHTAaKTOB TaK >Xe MOXKeT OCYLeCTBJATbCA AUCTAaHUUOHHBIA MOHUTOPHUHT UBIl. KonTposp
coctossHusi MBIl MoxeT 6bITh ocyliecTBJeH ¢ noMoluibio [IK no sokaibHONW BBIYUCIUTENBHOU
cetu (SNMP), 160 naHubIe 0 coctossHur MBIl MoryT nepe/jaBaThCsl B CUCTEMbI aBTOMAaTHU3alUU
(ModBus, «cyxue» KOHTAKThbI).
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5 COBBITHUSA U 3BHAYEHHUSA COOBILIEHUH

[Ipy BOBHMKHOBEHUM ONpeIeJIEHHBIX COOBITHH, a TaKKe MPU ONpeeSEHHbIX JeicTBUAX, UBII
3apuKCUpyeT AaHHOe COObITHE B KypHaJle COObITHH W BKJIIOYUT 3BYKOBOE OIMOBEIEeHHE.
[lepBruuyHy0 nHboOpManuio o pexxume pabotel UBIl U ero cocTOSIHUM BbI MOXKETE MOJYYUTh C
WHJUKAlUM Ha MHeMocxeMe. Bosiee mogpo6Has uHbopMalus NpejcTaBj]eHa Ha 3KpaHe B
XKypHaJie COObITUH, I/le MOTYT ObITh IPEe/ICTABJIEHBI CEAYIOIIME COOOIEHUS.

No CobnITHE 3HayeHHe COOOIEeHUs
RS232 Start
1 HWBII 3anyueH curuajoM KOMMyHUKaLLMOHHOT0 HHTepderca RS232.
Command yi y B p¢
RS232 Sto .
2 P UBII ocTaHOBJIEH CUTHAJIOM KOMMYHUKaLlMOHHOTr0 nHTepderica RS232.
Command
[Tocsie BOCCTaHOBJIEHHS IapaMeTPOB NUTAIOLEN CeTH B Ipe/iesIbl
3 Auto Restart JONyCTUMBIX 3HAaYE€HUH, Uepes olpe/eJIEHHbIN NpoMeXyToK BpeMeHU UBII
aBTOMAaTHUYECKH NEePEe3anyCTU/ICA U Nepeléy B HOPpMaIbHbBIA PeXUM
paboThl
4 UPS Startup [naBHbIM KOHTpOJ1ep UBII nonyyua nutaHue.
. UBII He MOXKeT 3apsAUTh IIHMHbBI TOCTOSSHHOTO TOKA JI0 TpebyeMoi
5 Soft Start Fail pAA A0 TPeby
BeJIMYMHBI
6 Quick Battery Test | HayaT KpaTKOBpeMeHHBIH TeCT aKKyMYJISITOPOB.
7 Deep Battery Test | HayaT TecT npoBepKH COCTOSTHUS aKKYMYJISATOPOB.
8 Battery Self Test HauaT neprondeckui TeCT aKKyMyJISITOPOB.
. [Ipu pa6ote UBII B pexxuMe ot AKB HanpsikeHue 6aTapei OCTUTIIO
9 End Of Discharge pup P P pen A
MHUHHUMAaJIbHOT'0 3HaUeHUs (6aTapen MOJHOCTbIO Pa3psi?KEHbI).
. UBII HaxoAWJICS B COCTOSIHUU MTeperpy3Ky 60Jiee YCTaHOBJIEHHOTO JUMUTA
10 Overload Timeout A berpy y N
BpeMeHU. Harpyska 6y/ieT nepekJ/iroyeHa Ha CTaTUYeCKUU baiinac.
11 End of Battery Tect AKDB 3aBepiueH. PesysbTaThl TecTa AOCTYyNHBI B MeHI0 CTaTyc Ha
Test KOHTPOJIbHOU NaHeJIU.

B xone TecTta AKKYMYJIATOpPAa, TECT ObLI MpeKpaueH KOMaHﬂOﬁ C JucIied
HJIK 11O MTPUYKMHE HECOOTBETCTBUA YCJIOBUAM IIPOBEAEHHA TECTA.

12 Batt. Test Aborted

Manuel Switch To U3 meH1o koMmaH1 UBII 6bly1a TaHa KOMaHia O TepeBoie Harpy3KH Ha

13 BYP JIMHUIO 6aiinaca

UBII onpegenni oOTCyTCTBUE MOAKII0YEHHBIX K HEMY aKKYMYJIITOPOB

14 No Batter .
Y (BO3MOXKHO NPU BBIKJIOYEHHOM 6aTapeliHOM aBToOMarTe) .

15 Maint. BYP. Sw. On | Bbl1 BK/IIOYEH MepeK/I0YaTe b CEpBUCHOrO (MexaHUYecKoro) 6ainaca.
16 Ambient Abnor. TemnepaTtypa paboueit cpeabl MBIl BhIlIa 3a pefiesibl JOMYCTUMOTO
Temp. JuanasoHa. [IpoBepbTe BEHTUJISLUIO.
Inverter TemnepaTypa MHBepTOpa BhILLLIA 3a TpeJieJibl JOMYyCTUMOTr0 AHana3oHa,
17 IpY NOBBIIIEHUH TeMIlepaTyphl ellle Ha 5 rpaZlycoB, Harpy3ka 6yaeT
Overtemp. p paTypbl el pany Py YA

rnepeseieHad Ha JIMHHUIO CTATHYE€CKOr'o fakinaca.

TeMmnepaTypa BbIIpSAMUTEJIA BbILIJIA 3a IPefesbl JOMYCTUMOr0 AUaNa3oHa,
18 PFC Overtemp. NpY NOBBIIIEHUH ellle Ha 5 rpa/lycoB, Harpyska O0yeT epeBeieHa Ha
JIMHMIO CTaTHYecKoro 6annaca.

TeMnepaTypa cCTaTUY€ECKOTO NepPeK/II0YaTe s BhIILIA 33 NPeJeIb

19 STS Overtemp.
Jonyctumoro auanaszona, UBIl 6yaeT ocTaHOBJIEH, HArPy3Ka OTKJIKYEHA.

20 Outp.PL1 Cur. [To Beixony UBII, ¢asa L1 akTuBHUpoOBaHa 3al[UTa OT KOPOTKOIO
Limit. 3aMbIKaHUS.

21 Outp.PL2 Cur. [To BbIxoay UBII, ¢paza L2 akTUBHpOBaHa 3al[UTa OT KOPOTKOIO
Limit. 3aMbIKaHUS.

22 Outp.PL3 Cur. [To Bbixoay UBII, ¢paza L13 akTUBHpOBaHa 3al[UTa OT KOPOTKOTO
Limit. 3aMBbIKaHHUSI.
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Bo Bpems pa6oTtsl MBIl B pexxuiMe cTaTUueckoro 6ainaca, HanpspKkeHue

23 Bypass Voltage Gaiinaca BBIILJIO 33 MPeZesbl JOMYCTUMOrO0 JUala30Ha, ecju TeMIepaTypa
Bad Y BeJIMYMHA HarpysKHu MnpejesiaXx HopMaJbHbIX 3HaueHuH, UBII
NepeKIYUTHCA B HOPMaJbHbIM PEXUM, €CJIU HET, OTKJIIYUT HarpysKy.
Bo Bpems pa6oTtsl MBIl B pexkxuMe cTaTH4yecKkoro 6amnaca, 4acToTa 6ainaca
24 Bypass Freq. Bad BBILLIIA 32 IIPE/ie/Ibl 10NYCTHMOTO NANasoHa, ec/iu TeMIepaTypa u
BeJIMYMHA Harpy3KHU IpejesiaX HopMaibHbIX 3HadeHui, UBII
NEepeKJTIYUTHCS B HOPMaJIbHbIM PEXUM, ECIH HET, OTKJIIOYUT HAarpy3Ky.
25 Coil Overtemp [TeperpeB 06GMOTKH JIpOCCe/isi HHBEPTOpA UM BbiipsiMuTess UBII.
3HauyeHVe HanpsKeHUs HHBEPTOpa BhIILJIO 3a Ipefiesibl ONYCTUMOI0
26 Inverter Voltage JlMana3oHa, Harpy3Ka O0y/ieT nepeBe/ieHa Ha JIMHUIO CTATUYECKOTO
Bad 6atimaca. [Ipy Bo3BpaTe ypoBHS HaNpsDKeHUs] MHBepTopa K HopMe, VBII
BepHeTcs1 B HopMaJIbHBIM pexuM.
YpoBeHb MOIIHOCTU HAarpy3ku npeBbicua 105%, 3anycTuiicsa cieTYuK
27 Overload BpeMeHU neperpy3ku. 3apsg AKB 6yaeT oTk/toueH 1o Bo3BpaTa
napaMeTpPOB HAarpy3KH B JONYCTUMbIe Npeebl.
28 Maint. BYP. Sw. Off | [lepekJ/itouaTesib CEpBUCHOTO (MeXaHUYeCKOro) 6aiinaca BbIK/IIOYEH.
29 Ambient Nor. TeMmmnepaTtypa pa6ouelt cpezbl UBIl BepHyJ1ach B Ipefiesibl OMYCTUMOTO
Temp. Jvana3oHa.
30 Mains Voltage Nor. HanpspkeHue nuTarouiei CeTI/IUB paMKax yCcTaHOBJIeHHOTO Auana3oHa, UBII
NEepeKIYUTCSI B HOPMaJIbHBIN PEXKUM.
TeMnepaTypa HUHBepTOpa BepHyJach B Ipe/iesibl yCTaHOBJIEHHOT O JIMMUTA,
Inverter Nor.
31 Temp. ec/I Harpyska B 101y CTUMOM AHallasoHe, HWBIIl nepek/at04UTHCA B
HOPMaJIbHBIN PEXKHUM.
TeMmnepaTypa BbIIPSIMUTEJISI BEPHYJIACh B Ipe/iesibl yCTAHOBJIEHHOT 0
32 PFC Nor. Temp. JIUMUTA, eC/IM Harpyska B ZjolycTUMOM Auana3oHe, UBIIl nepekiounTbca
B HOPMaJIbHBIN PEXUM.
33 Charger Nor. TemnepaTypa MoAyJid 3apsifia BepHyJ1ach B Ipeiesbl JONyCTUMOTO
Temp. JivanasoHa, 3apsag AKB Bo306HOBHTCSI.
34 STS Nor. Temp. TeMmIepaTypa cTaTU4YeCKOT0 NepeKJIdaTe/isl BEPHYJIOCh B IIpe/ieibl
JIONYCTHMOTO AUana3oHa.
Bypass Voltage o
35 Nor. HanpsokeHuve Ha 6aiinace BepHYJI0Ch B TpeJiesibl JOMyCTUMOrO JJhana3oHa.
36 Bypass Freq. Nor. YactoTa Ha Galnace BepHYJIach B IpeJeJibl JONYCTUMOrO JHana3oHa.
37 Coil Normal temp. TeMmmnepaTypa B 00MOTKe ApocCcesisi BINPSMUTENU UM UHBEPTOPA
BEpHYJIacb B HOPMY.
38 Inverter Volt. HanpsxeHre HHBepTOpa BEpHYJIOCh B Ipe/Jieibl JONYCTHMOro AUala30oHa,
Norm. MBIl nepekatoynTcs B HopMasbHbIN peXUM.
Harpyska Ha MHBepTOp BepHyJlach B IpeJeJibl JONYCTUMOrO0 JUana3oHa
39 Normal Load (Hmxe 100%), ecnu 3apsig AKB 611 OTKJIIOYEH, OH OY/leT TOBTOPHO
aKTHUBHUPOBAH.
40 BYP Thyr.L1 Short | WUBII BeisiBU KOPOTKOE 3aMblKaHUe Ha TUpUcTope ¢a3bl L1 6aiinaca. UBIT
C. OyJleT BBIKJIIOYEH, Harpy3Ka OTKJIIYeHa.
41 BYP Thyr.L2 Short | WUBII BeisiBUI KOPOTKOE 3aMblKaHUe Ha TUpUcTOpe $a3bl L2 6aiinaca. UBIT
C. OyZeT BbIKJIIOUEH, HArpy3Ka OTKJII0YEeHa.
42 BYP Thyr.L3 Short | UBII BeIsBUJI KOPOTKOE 3aMblKaHHe Ha TUpUCTope ¢a3bl L3 6akinaca. UBIT
C OyZeT BbIKJIIOYEH, HArpy3Ka OTKJII0YEeHa.
43 UPS Thyr.L1 Short | WUBII BeIsBUJ KOPOTKOE 3aMblKaHHEe Ha TUpHUCTOpe da3bl L1 uHBepTOpa.
C. WBII 6yieT BBIKJIIOYEH, HAarpy3Ka OTKJ/IKY€EeHa.
44 UPS Thyr.L2 Short | UBII BeisiBU KOPOTKOE 3aMblKaHUe HA TUpHUCTOpe a3kl L2 uHBepTOpAa.
C. WBII 6yieT BBIKJIIOYEH, HAarpy3Ka OTKJ/IKY€EeHa.
45 UPS Thyr.L3 Short | UBII BeisiBUI KOPOTKOE 3aMblKaHUe Ha TUpHUCTOpe ¢a3bl L3 uHBepTOpAa.
C. UBII 6yieT BbIKJIIOYEH, Harpy3Ka OTKJ/II0YeHa.
46 UPS Thyr.L1 Open | UBII BeisiBUII, YTO TUPUCTOP ¢asbl L1 nHBEpTOpa He MOXKET GBITh
C. akTHBHpoBaH. Harpyska GyieT epeBe/ieHa Ha GaWmac.
47 UPS Thyr.L2 Open | UBII BeIssBUII, YTO TUPUCTOP $a3bl L2 UHBEPTOpa HE MOXKET GbITh

C.

akTHBHpoOBaH. Harpyska Gy/ieT epeBe/ieHa Ha GaWmac.
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UPS Thyr.L3 Open

UBII BbIsiBUIL, 4TO TUPUCTOP $asbl L3 HHBEPTOpPA HE MOXKET GbITh

48 o
C. akTHBHpoBaH. Harpyska GyieT epeBe/ieHa Ha GaWmac.
49 BYP Thyr.L1 Open | UBII BeisiBUJI, YTO TUPHUCTOP ¢a3bl L1 Gaiinaca He MOXKET ObITh
C. aKTHBHpOBaH. Harpyska GyieT epeBe/ieHa HAa HHBEPTOP.
50 BYP Thyr.L2 Open | WUBII BeIssBUJI, YTO TUPUCTOP da3bl L2 Gaiinaca He MOXKET ObITh
C. aKTUBUpOBaH. Harpyska 6y/ieT nepeBe/ieHa Ha UHBEPTOP.
51 BYP Thyr.L3 Open | UBII BbisiBUJ, 4TO TUpUCTOpP dasbl L3 6aiinaca He MOXKET ObITh
C. aKTUBHUpOBaH. Harpyska 6y/ieT nepeBe/ieHa Ha UHBEPTOP.
52 Parl. Phs. Rot. Err. Y ogHoro unu Heckonbkux UBII noAK/I0YeHHBIX Tapalje/bHO, HapylleHa
MOCJeJ0BaTENbHOCTD YepejoBaHus $as Mo BXOY.
53 Battery Start UBII 6112 JaHa KOMaHAA 3aNyCcKa OT aKKyMYJISITOPOB.
54 Parl. Start Error OauH miu Heckosibko UBII moik/1t0ueHHbIX apaJljieJibHO He MOTYT GbITh
3anylieHbl.
55 Inverter Fault [Tpu 3anycke nHBepTopa MBIl mpon3011L10 OTKJIOHEHHE B €ro paboTe.
56 Output Off CraTuyeckue nepeksoyaTe Iy (MHBeEpTOpa U 6aknaca) oTkar4deHbl. K
NOTPEOUTEJISIM He NIOCTYNAET NUTAHUE.
57 Normal Mode UBII paboTaeT B HOPMaJIbHOM PEXUMe, IHEPTUs OCTYMAET K
NOTPEGUTEJISIM 110 JIMHUHU BBIIPSIMUTEJb — HHBEPTOP.
58 Battery Mode HuBepTop UBIl paGoTaeT OT aKKYMYJIITOPOB
59 Bypass Mode WBII pa60Ta(UeT B pexxuMe 6aiilaca, s3Heprus NOCTynaeT K NOTPeOUTeAM
10 JIMHUM 6Gainaca.
60 Maint. Bypass UBIIl pa6oTaeT B pelkuMe CEpBUCHOI0 Gainaca, 3Heprus NOCTymnaeT K
Mode MOTPEOUTEJIAM 110 IMHUU CEPBUCHOT0 6ainaca.
61 Parallel Mode JlBa niu 6osiee UBII paboTaroT B HOPMa/IbHOM peXHUMe U paBHOMEPHO
pacnpefessiioT Harpy3ky. IloTpe6uTenu nutaTcs oT uHBepTOopoB MBI
HWBII nepek/04UICSA B peXKUM TECTUPOBAHUS aKKYMYJISITOPOB,
62 Test Mode MOTPeOUTEN 3aLIUIIEeHbl, HArPy3Ka MUTAETCS 110 JUHUHU BbINPSIMUTED -
AKKYMYJISITOP-UHBEPTED.
63 Manual Switch to U3 mento komaH UBII 6by1a JaHa KOMaH/1a Tepexo/ia U3 pexxuma
UPS CTaTHYecKoro 6aiinaca B HOpMaJIbHbIM pekuM (Ha MHBEPTOP).
64 Output Voltage O6Hapy»KeHO KpUTHYECKOe U3MeHeHHe HaNpsDKeHUs Ha Bbixoze. UBII
Error OCTaHOBJIEH.
65 PFC Stop Cmd. B MOMeHT paGoThI BEITPSIMUTEJISA GbLIO BbISIBJIEHO HapYIIeHUE B er0
pa6ote, UBII BeIKJIIOYHIICS.
66 Manuel Start U3 mento komanz UBIl 6blya aHa KOMaHAa 3amycKa
Command A A a yera.
M 1 St
67 anuet >top U3 mento komanp UBIl 6blya aHa KOMaHAA OCTAHOBKH.
Command
68 UPS Stopped UBIl 6bLI OCTaHOBJIEH.
69 Bypass Problem B Tueqemxm KopoTkoro BpeMeHU UBIl MHOrOKpaTHO nepexou/ B peXUM
6arinaca. MBIl 6yeT oTKJIIOYEeH.
Parameters
70 U3 cepBUCHOT0 MeHIO OBLJIM U3MEHEHbBI MapaMeTphl.
Changed
71 Batteries Changed H3meHeHa fjaTa yCTaHOBKU aKKyMyJTOPOB. CTaTUCTHKA 11O
aKKyMyJIsiTOpaM 6yJeT oOHyJIeHa.
72 Load impact 3adukcupoBaHO NMpeBBIIEHUE HATPY30YHON CIIOCOOGHOCTU UHBEPTOPA.
Transfer Harpy3ka nepeBefieHa Ha JIMHUIO Gaikinaca.
73 Parallel Command Pa6oTatouiuii B napasienbHoM pexxume UBII nosyuyun koMaH gy Ha
VM3MeHEeHHe COCTOSIHUSA CTaTUYECKOT0 NepeKIyaTesl.
Begombiii UBII, pa6oTatouiyii B mapaJsijieibHOM PeXHUMe MOTePsiJ CBA3b C
No P.CAN Bus
74 Comm BeaymuM UBIl mo CAN-mune. Eciu UBIT Haxousics B pa6oTe, OH OyZeT
' OTKJIIOYEH.
75 Ext. Start Pa6oTatouiuii B napasienbHom pexxume UBII monydu ot fpyroro
Command (Bepymiero) UBIl koMaHAy Ha 3aMycCK.
76 Ext. Stop Pa6oTatouiuii B napasienbaom pexxume UBII monyuu ot fpyroro
Command (Bepyuiero) MBIl koMaHAY HA OCTAHOB.
77 Ext. Switch To Pa6oTatouiyii B napasiesbHoM pexxume UBIT, mosrydns KoMaHay Ha

BYP.

NepeKJHIEeHEe HATPY3KH HA JIMHUKO CTATUYECKOI'0 Gaiimaca.
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COBBITHA U 3HAYEHHA COOBLIEHUNA

Pa6oTatouiuii B napasienbHoM pexxume UBII, nonyyun komanay Ha

78 Ext. Switch To UPS
nepek/YeHre Harpy3Ky Ha UHBepPTOpP.
79 Parallel Comm. FE. Pa6oTarouiuii B napasielbHOM pexxuMe «BeioMblii» UBII, BbIABUA
OIMKOKY 06MeHa JAHHBIMH ¢ ApyruMu MUBII.
30 Inverter OKEY Ilocne sanycka UBII napaMeTpbl HHBEPTOPA JJOCTUIJIN TPe6yeMbIX
3HayeHuU. UBIl roTOB nMTaTh HAarpy3Ky yepe3 UHBEPTOP.
81 Batt. Temp. Err. TeMmmepaTypa akKyMyJISTOPOB 3a pejieJlaMU JOMyCTUMOTO AUANa30Ha,
AKKYMYJISITOPbI MOTYT NOJYYUTb IOBPEX/eHHS.
82 EPO key pressed Brlia HaxkaTa kHonka EPO.
[Ipu pa6oTe UBII B pexxuMe akKyMyJISITOpa, HANPsXKEHUE aKKYMYJISITOPOB
83 Battery Low ymaJsio HUXKe ycTaHoBJIeHHOro nopora. UBIIl npogomkaeT pa6oty ot AKB
NpoJoJKas BblAaBaTh JaHHOe peaynpexjeHue.
No P.485 Bus
84 Comm Mexay napaaneabHbiMU UBIl oTcyTcTByeT 06MeH JaHHbIX Mo RS485.
85 STS Over Current [leperpy3ska o TOKy JIMHHHU CTaTU4YeCcKOro 6arnaca
86 BYP. Phase Rot. O6paTHoe (IPOTUB YaCOBOM CTPEJIKU) YepeZoBaHUe a3 Ha GalimacHOM
Err. BBoie UBII.
Outout DC [IpeBblilIeHO HANIPSIXKEHUE MOCTOSTHHOTO TOKA 110 BbIXOAY UHBEpPTEpa,
87 P Harpy3ka 6yJeT nepeBe/ieHa Ha MUTaHUE 110 JIMHUU CTATUYECKOT0
Volt.Fault o
6ainaca.
38 Output Offset Err. B napasiesnibHOM cucTeMe, 0fHa UIU HeCKO/IbKO a3 1o BbIXOAY BEIOMOTO
WBI] He noJK/II0YEHBI K BEIYLIEMY YCTPOMCTBY.
89 Battery Temp. Nor. TeMmnepaTypa akKyMyJISTOPOB BEpHYJIach B paMKH J0NYCTUMOIO
J1anasoHa.
90 PFC Pbus [IpeBplllleH TMMUT 10 YPOBHIO HANPSIX)KEHHUS MOJIOXKUTEJNBHOrO IJIeva
OverVoltage LIMHBI NIOCTOSIHHOTO TOKa.
91 PFC Nbus [IpeBblllIeH TUMUT 10 YPOBHIO HANIPSXKEHUS OTPULATENBHOIO IJleya
OverVoltage LIMHBI NIOCTOSIHHOTO TOKa.
92 PFC PhL1 CpabaTbIBaHHE 3alIUTHI PU KOPOTKOM 3aMbIKaHUU Ha da3ze L1
OverCurrent BBINPSIMUTEJIS.
93 PFC PhL2 CpabaTbIBaHHE 3alUTHI PU KOPOTKOM 3aMbIKaHUU Ha da3ze L2
OverCurrent BBINPSIMUTEJIS.
94 PFC PhL3 CpabaTbIBaHHE 3alTUTHI PU KOPOTKOM 3aMbIKaHUU Ha da3ze L3
OverCurrent BBINPSIMUTEJIS.
95 Single Stop Pa6oTatouiuii B napasienu UBII, mosy4us koMaHIy OCTaHOBUTb paboTy
HWHBEPTOpA.
96 Master Changed B napasiesnbHo# cucteme UBII cTan BeAyUiMM yCTPONUCTBOM.
97 Par.Bus ID 3Havenue ID ogHoro uau Heckosnbkux UBII B napasienbHOM cucTeMe
Collision COBIAJAIOT JIPYT C IPYTOM.
98 Stop All Units Komanga c naHeJ ynpaBJeHns Ha OTK/II04eHHe BCeX HHBEPTOPOB WUBII B
napaJjijiejbHOW CUCTEME.
99 Pwr. Supply Fault BrisiBJieHa HeMCIpaBHOCTh 6J10Ka nuTanust UBII.
100 Generator Mode [TocTynJieHMe CUTHa/Ia Ha NJIaTy CyXHUX KOHTAKTOB O BKJIIOUEHUU

reHepaTopa. PexxuM paGoThl ¢ reHepaTOPOM aKTUBHUPOBAH
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6 TABJIMLIA TEXHUYECKHUX XAPAKTEPUCTHUK

TexHu4yeckre XapaKTEpPUCTUKHU

60 kBA 60 kBA 80 kBA 80 kBA
MouHOCTh

60 kBT 54 kBt 80 kBT 72 kBT
AKTHBHAas MOIIIHOCThb
Bxon
Jluana3oH BXOJHOT0 ~220/380B - %15 + %18 3P + N + PE
HanpsiKeHus

[
BxoaHO#1 paKTOp MOLIHOCTH lpu 100% narpyske > 0,99

Jrana3oH BXOAHOM YaCTOThI 45-65 I'y (HacTpauBaeTcs)

IGBT BeinpsimuTesb
BeinpaMuUTeJib

<%4
CyMMapHble UCKaKeHUs %

BxoaHOro Toka (THDIi)

Boixog,

BbiX0HOE HanpsDKeHHe ~ 220/380B, ~230/400B u ~240/415B, 3P+N 1%

[Ipu namenenuu Harpysku 0% - 100% - 0% , MakcuMaJibHOE

Boccranosnienue oTkJoHeHUE %5, Bo3BpaT K %1 <40mcek.

0 %94
J¢pPekTUBHOCTD flo %

50/60I'y, +0,5% cUHXPOHU3UPOBAHO C CETHIO,

BbIXoAHast YacTOTA
bIXO/HasA acToT 50/60TL * 0,2% B pexume pa6oTsl 0T AKB

CyMMapHble UCKaKeHUs JluneliHag Harpy3ka  <%?2
HalpAXKEeHUsA N0 BbIXOAYy HenuHeiliHas Harpyska <%6
(THDv)

®akTop ¢popmsi (CF) 3:1

Ileperpy3ouyHas cnoco6HOCTb | 125% Harpysku - 10 MuH., 150% Harpy3sku 1 MuH.

BbIX0/, BXOIHOT'0 HaNps>KeHUs 3a NpeJiesibl J0IYCKOB, BBIXOJ,
BXO/ZJTHOM YaCTOTHI 32 pe/Jiesibl JONYCKOB, IpepbiBaHue pa3bl HA
BXO0/l€, BBIXO/ BbIXO/IHOT'0 HANIPSDKEHUS 3a Ipe/ieJibl IOy CKOB,
BbIXO/] BBIXO/IHOW YaCTOThI 3a Npe/ieJibl I0MYCKOB, IpepblBaHHE
3 ¢dasbl Ha BeixoZle, DC KOMIIOHEHT, KOTOPbIA MOXKeT BO3HUKHYTh B
atra BBIXOJJHOM HaNPsDKEHUH, IeperpysKa, KoTopasi MOXXeT
BO3HUKHYTb Ha BbIXo/Zie (MOMHMO onpe/ie/IEHHOI'0 IPOMEeXyTKa
BpPEMEHMU ), eperpes, CHOCOOHBIN CTaTh MPUYUHON

HEHCIIPABHOCTH, BBICOKOE HallpA»>KeHHe DC-11uHbI, HU3KO0e

Halpd»XeHHne DC-11uHBlI, KOPOTKO€ 3aMblKaHH € Ha BbIXO/JE.
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Bartapes

62 (COCTOUT U3 2-X HE3aBUCUMBIX IPYNI aKKYMYJSTOPOB, o 31
KosnuyectBo (12B VRLA) eJIMHUIbI B KaXK/10M )

3uauenue Toka sapsaga (C) HomuHasnbHo 0,1C, HacTpauBaeTcs

0,
MoIHOCTE 3apAja 12,5% oT momHoctu UBII

CBa3pb
RS232 1 SNMP B crangapTHoM ucnosHeHuH, RS485, ModBus
HUHTepdeiichl a/lanTepbl OMIIMOHAIBHO
Cyxye KOHTaKThl OmupoHabHO
SEC, TELNET
IIpoToKO/IBbI O6GMEHa
CepTudukKaTsl
KauyecTBO 150 9001
Be30macHOCTh IEC 62040-1, IEC 60950
EMC/LVD IEC 62040-2

Oo61mue cBeJeHuA

PaGouas Temmepartypa Jnst UBIT 0 °C ~40 °C (gsis AKB 0 ~ 25 °C)

Temneparypa XpaHeHus Jua UBIT -15 °C ~ 45 °C ([na AKB-10 ~ 60°C)

IP20
Kiacc 3amuThl

Kopnyc AHTHUCTaTHUYeCKOe IOKPbITHE

- 0,
BJIAsKHOCTE 0-95 %, 6e3 KOHIeHCaI[UH

<1000m, k03¢. KOppeKIUU MOIHOCTH 1.
BbicoTa <2000m, k03¢. KoppeKIUU MOoIHOCTH >0,92,
<3000m; k03¢. KOppeKnuu MoufHocTH >0,84

KypHas coburruii 500 co6bITHH C yKa3aHWEM JAThl U

ITapanienbHast pa6oTta /o 8 UBTI
EPO (Emergency Power Off) CranpapTho
H3osupyromun CtangapTHO
TpaHcpopmMaTop
745 kr 805 kr
Bec
1466x771x1593

l'a6apursi (I x T x B), MM
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7 KOHTAKTHAA NH®OPMALIUA

MAKELSAN

Uninterruptible Power Supplies

www.makelsan.com.tr

I'onOBH.oii ocumc: istanbul Deri Organize Sanayi Bolgesi 2. Yol | -5 Parsel 34956
Tuzla/ Istanbul

Tel : 0216 428 65 80
Fax : 0216 327 51 64
E-mail : makelsan@makelsan.com.tr

izmir odwmc: Halkapinar Mah. 1348 Sok. 2AE Keremoglu is Merkezi Yenisehir - izmir
Tel : 0232 469 47 00

Fax : 0232 449 47 00

E-mail > izmir@makelsan.com.tr

Ankara o¢uc: Mustafa Kemal Mah. 2157 Sok. No:4/6 Cankaya-Ankara
Tel : 0312 219 82 35/37

Fax : 0312 219 82 36

E-mail : _ankara @makelsan.com.tr

MpepctaBntenbcTBo B MockBe: 125493, Poccua, r. MockBa, ya. ABaHrapaHas, 4. 5
Tel 1 +7 (495) 698-63-41
Fax : +7 (495) 698-63-41
E-mail : info@makelsan.ru
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