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O PykoBojacTBe

HacTosinee pykoBOACTBO IpeAHAa3HAYeHO [JIs MOJIb30BaTeJel UCTOYHUKOB Oecriepe6orHOTo
nutaHusa cepuu Boxer 80 - 100 - 120 kBA, mogeneit BX3380, BX33100, BX33120.

JonosHuTe/IbHAsA HUHPpOpMaIL M

[l moJlydeHus1 JOTIOJTHUTEIbHOW HHGOPMALUKU 06 YCTPOUCTBE U €ro OMIHUAX, 00paTUTECh HA
oduinaabHbIi calT Makelsan: www.makelsan.ru.

O6GHOBJIEHUA

OGHOBJIEHHBIE BEPCHUH JAOKyMeHTalUWH Bl Mo)keTe HalTH Ha cailTe www.makelsan.ru. Bcerga
HCII0JIb3YHTE MOCJeIHUE BEPCUU PYKOBO/ICTBA.

TpaHcnopTHpOBKa
TpaHcnopTHble  cpeAcTBa U TIpPy30ONOJbeMHble  MeXaHU3Mbl  JOJDKHBI  006J1aAaTh
XapaKTepPUCTUKAMH, JOCTATOYHBIMHU JIJIs1 6€30MacHOr0 nobeMa U TpaHcnopTuposku UBIL.

HEJOIIYCTUM IIOA'BEM TAXEJIOI'O BECA BE3 IIOMOIIH

1 yesoBeK <18 kr

2 yeJioBeKa 18-32 kr

3 yeJioBeKa 32-55 kr
TpaHcnopTHBIE CPeICTBA U TPY30N0’beMHbIe MEXaHU3MbI >55 Kr

[lepeMemniaiiTe 060py/ioBaHue 6e3 pe3kuX yckopeHui. [Ipu ycTtaHoBIeHHBIX B Kopnyce UBII
AKB nepememats UBII ciieayeT m1aBHO U € GOJIbIIENR OCTOPOKHOCTBIO.
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1 BE3OINACHOCTDb U IIPEAYIIPEXKAEHUA.

1.1 llpepaynpexaenus.

[lepes npoBejeHHEM paboT MO YCTaHOBKe U mojkiatrodeHuto UBIl, Heo6XxoiMMO BHUMATEJIbHO
03HAKOMUTBCS C COZIEP>KaHUEM HACTOSILEr0 PYKOBO/ICTBA. YCTAaHOBKA U MePBbIM 3aMyCK MOTYT
OBbITB OCYLIECTBJIEHBI TOJIBKO aBTOPU30BaHHbIM IPOU3BOAUTEIEM IEPCOHAIOM.

YcraHoBKa, HaCTpOﬁKa U 1epBoe BKJIIOYEHHE O60py&0BaHI/IH HEaBTOPU30BAHHBIMHA
crnegquaJinCTaM MOXET INPHUBECTH K II0JIOMKe O60py&0BaHI/IH U TpaBMaM IepCOHaJla HWJIH
3aBEepPIINTBCA JIETAJIbHBIM HCXOA0M.

WBII npegHa3Ha4€H AJid 3KCIIJIyaTallkui B CTAJTMOHAPHOM BEPTHKAJIbBHOM ITOJIOXKEHHUH.

OBA3ATEJIbBHO NOAK/IIOYUTE UBII K KOHTYPY 3ASEMJIEHUA IIEPE/
INOAK/IIOYEHUEM K 9JIEKTPOCETM.

[Ipu BbIGOpE YCTPOMCTB 3alUTHI, YyCTaHABAMBaeMbIX 1o BxoJy WUBIl Heo6X0MMO YYUTHIBATD,
YTO TOK YyTE€YKH Ha 3eMJII0 MOXKeT JocTUrathb 0,4A.

INPU TMPOU3BOACTBE PABOT II0 PEMOHTY U OBC/JIYXUWUBAHUIO, UBII
JOJIXKEH BbITb OTK/JIIOYEH OT 3JIEKTPOCETH U AKKYMYJIATOPOB. IIEPE/]
A NNPOBEJAEHUEM PABOT BHYTPHU WBII, AJId CHATUA HANPAXEHUA C
KOHAEHCATOPOB ININHbI IMOCTOAHHOI'O TOKA HEOBXOJAUMO
HCI0JIb30BATD CITELIMA/IbHBIA KOMIJIEKT PA3PA/IHBIX PE3UCTOPOB.

PeMOHT U 06c/1yKMBaHUe

PeMOHT u CEpBUCHOE O6CIIy>KI/IBaHI/Ie MOryT NpPOHU3BOAWUTBCA TOJIBKO IpomeAuinm
COOTBETCTBYyHOILIECE o6yquI/Ie, dBTOPHU30BAHHBIM IIPOU3BOAUTEJIEM ITEPCOHAIOM.

A OBECIEYEHHA BE30TKA3HOM PABOTbI OBOPYZ10BAHUA
HEOBXOJAUMO IPOBOJAUTH PETYJISPHOE OBCJIY’KUBAHUE YCTPOWMCTBA.
A PEKOMEH/YEMbI UHTEPBAJI CEPBUCHOI'O OBCJIYKUBAHHUA - HE PEXE
OIHOT'O PA3A B I'O/Jl. (danHas ycjayra npeaocTaBJisieTCsl aBTOPU30BaHHbBIM

CEpPBHUCOM M ABJIAETCA IJIATHOM.)

HANNPAXKEHUE HA IINMHE IIOCTOAHHOI'O TOKA, AKKYMYJIATOPHOI'O
MACCHUBA U KOHAEHCATOPOB MOXKET JOCTUI'ATD 900B!

O6ciy)KMBaHWE MacCuBa aKKyMyJIATOPHBIX 6GaTaped JO/DKHO OCYIIECTBJISATBLCS TOJIBKO
KBaJIUPUIMPOBAHHBIM IEPCOHAJIOM MPOIIEAIIMM COOTBETCTBYIOLIYIO MOJATOTOBKY.
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yTI/IJII/IBHI_[I/IH dAKKyMYJIATOPOB C HUCTEKIIHMM CPOKOM C]Iy>K6bI, d TaKXe HeWUCHPaBHbIX H
BbllIeJINX W3 CTPOA [AOJIXKHA TIMNPOU3BOAUTBLCA CTPOro B COOTBETCTBUU C MECTHBIMH
TEXHUYE€CKUMH U 3KOJIOTUIEeCKMMHU HOPMaAMH.

B wmecre ycraHoBku WBIl [go/KHBI ObITh NPEAYCMOTPEHBI CHUCTEMbl MOXAPOTYLIEHUS
COOTBETCTBYIOIIEr0 Ha3HAYeHUS.

1.2 CB0o6GOAHOE MPOCTPAHCTBO U AOCTYIL
CB06OAHOE MPOCTPAHCTBO

BeHTW/IAIMOHHBIE pellleTKH Ajs oxJaxjeHus WBIl pacrosioxkeHbl Ha nepefHed (MPUTOK
BO3/lyxXa) W 3aJlHeH (BbIOpOC HarpeToro Bo3ayxa) naHessax UBII. [yist 1oCTaTOYHOTO OXJIaXK/JeHUS
UBIl B mnponecce paboThl HeO6XOAUMMO OOECHEeYUTh CBOOOJHOE MPOCTPAHCTBO MEXKAY
YCTPOUCTBOM U OJMXKAUIIKMM 06bEKTOM MHUHMMYM 1 M. cnepead W c3aau. He jgosmkHa
OCYLIECTBJISATBLCS BpeMeHHasl WM NMOCTOosiHHas 3kcryatauus UBIl npu MeHblieM cBOGOJHOM
npoctpadHcTBe. HapyuieHue pgaHHOrO TpebGOBaHUS MOXET TMPUBECTH K IeperpeBy U
noBpexzaenuto UBII.

Jdoctyn

TpebyeTca obecnneduTb CBOGOJHBIA AOCTYN K JjuleBod naHeau WBIl gna ynpabienus. [as
NpOBeJIeHUs1 PEMOHTHBIX PabOT M CEPBHUCHOr0 O0OC/HAYKHMBAHUS, HEOOXOJUMO OOecnevYuThb
CBOOO/IHBIN JOCTYTI K Mepe/iHel, 3a7Hel U 60KoBbIM yacTsaM UBII.

1.3 XpaHeHue.

WUBIl pgomkeH XpaHUTBHCA B MOMENEHWHW C HOPMaJIbHOW BJIQXKHOCTBIO W TeMIEepaTypod He
MMEUIMX HeraTUBHbIX (akTopoB Bo3jeicTBus. UBIl u 6GatapeiiHble KaGHWHETHI JOJHKHBI
XPaHUTbCS B OPUTHMHAJIBHOMW 3aBOJICKOM yIIaKOBKE.

HEAOHYCTI/IMO XpaHeHHue U 3KCIJIyaTaluud WBII B 3anbliaeHHBIX noMeneHuAx, ¢ NIpuCyTCTBUEM
MeTaJ/IMYeCKOH blJIKM, arpeCCUBHbIMU CpeaaMH, OTXOAaMH IPOU3BOJACTBA, BO3MOXHOCTbIO
nomnagaHud KMJKOCTH U T.[.

BHUMAHHME:

AKKYMYJIATOPHBIE BATAPEU, HAXOAAIIMUECA HA XPAHEHUH, JOJIAHDBI
NEPUOANYECKN TIIOA3APAXKATBLCA. LUK/IWNYHOCTL IIEPE3APAAKH
OIIPEAEJNAETCA NIPOU3BOJAUTEJIEM AKB.

1.4 TpaHCHIOPTUPOBKA.

TpchnopTHoe CpeacTtBo )4 rpy3onogbeMHbIe MeXaHH3MBbI AOJIXKHbI o611a,qa’rb
XdpaKTePUCTUKAMH, JOCTATOYHBIMHU AJIA 6€e30IacHOr0 noabeMa U TPAaHCIIOPTUPOBKHU HWBII.
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3L100120R003R0

UBIl u 6GartapeiiHble KaOWHETbl NPU TPAHCIOPTUPOBKE [JOJIKHBI OBbITh yCTAHOBJIEHBI Ha
naJljieTax.

UBIT 80 - 100 - 120 kBA nocTaB/IAI0TCH YCTaHOBJIEHHBIMHU Ha NaJL1eThI ¢ pa3MepoM 970 x 900
MM (IlIxI"). BeicoTa 060py0BaHMsl, YCTaHOBJEHHOr0 HA NAJ/IJIETHI, cocTaB/sgeT npuMepHo 2000
MM.

[lepeMeriaiiTe 060py/loBaHue 63 pe3KUX YycKopeHUil. [Ipu ycTraHoBeHHBIX B kopnyce MBI AKB
nepeMeiathb UBII ciaenyeT naaBHO U ¢ 60JIblIEN OCTOPOXKHOCTHIO.
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JIeKTpuYecKe coeJUHEeHUs

Electrical Connections of Boxer Series UPS
Rs232 - Communication E 2_ Earth Ground Connection
(Service) —>
(Optional)
Parallel Connector €T C L1
ﬂ
O ¢ L2
O‘_ L3 Mains Input
Ot
O
Card Slots: External Bypass
i (o] (o] L2 yp
Er;m ((%ptl_onal), O(— and Maintance Power
ptional), ¢ > L3
Dry Contact (Optional), O{—— Bypass Cables
Remote Control Panel (Optional), 0 o N
External Battery Temprature Sensor, ( H—
Ete. Accessories.
! only two modules can be connected at the same time. C L1
L2 Critical
( )_ Loads
O_ L3 Protected
N with UPS
O+ -
+ 1 Positive Battery
DCBus+ O e |I Group (31 Pieces)
Neutral OC
Negative Battery
D Bus- O I I| """" I + Group (31 Pieces)
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2.1 O6wasa uHpopmMauus.

OyukioHanbHas cxema MBIl cepuu Boxer:

MAKELSAN Electrical Topology of Boxer Series UPS

External .

Bypass Maintenance
Breaker Breaker
CB5S CcB2

O

o—

l 1 / Bypass Static
Line-L1 % i External Bypass Fuses Switches e
o \)‘/ F2
tet2 7, O ’—%‘ ;ﬁi Ouput
|
Line-L3 . c}/ o :.4’7 g;;;xker
' - Line Fuses Inverter Static
Line-L1 loglie — Suches M e Output-L1
! F2
Line-L2 oo ] PFC-Rectifier Inverter Bl o Output-L2
e g = with IGBT with IGBT o g
ine-L3 eglfe — (AC/DC) (DCIAC) e Output-L3
Neutral Neutral
Input I D Battery Fuses
Breaker Fa4 F5
CB1
Battery
Breaker, ¢ (e} 8}
cB4 \;_X___.__.
O 0 &
T "”"J:”j; Battery Groups
N _ -
[ ! (Symbolic view)
| —
| i
I + 1
31 X Battery_ | T |1 31 XBattery
] |
~ | =7
I I
[ [
| . 1-
[ i
| Q— — |
puNy
| |

Bkitouenue WBIl Heo6xoiWMO HayMHaTb C MNOpej3apsfa LWHHBI OCTOSHHOIO TOKa C
KCII0JIb30BaHUEM COOTBETCTBYIOIEN KHONIKY, yAep:KUBas e€ B HAXKaTOM cOoCTOsIHMHU 10 cekyHJ,
1ocJjie 4ero BKJIIOUUTb aBTOMaTH4YeCKHU Beikaw4daTesnb CB1. Ilocse sToro cooTBeTcTByMOLEN
KOMaH/I0¥ B MeHI0, MOXKHO aKTUBHUPOBATh paboTy npeobpasytouieit yactu UBIL. BeinpsamuTens
npeobpasyeT IepeMeHHOe HalpspkeHUWe M TOK INUTawlled ceTH B IOCTOSHHBIA TOK H
Hanpsi>KeHUe, MoJep>KUBAET eTro Ha 33/JaHHOM YPOBHE /1151 paboThl MHBepTOpa U 3apsaaku AKB.
VHBepTOp MCNOJb3yeT UIMHY MOCTOSSHHOTO TOKa [ (OPMHUPOBAHHUA BbIXOJHOIO
CUHYCOMJAJIbHOTO HanpskeHWs (GUKCMPOBAHHOIO HOMMHAJAa M 4YacToThl. [Ipu BbIxoje
napaMeTpoB NUTALIed ceTH 3a NIpeJeJbl JONYCTUMOrO JAWalla3oHa M0 HaNpPSKEHUI0 WJIU
4YacToTe BBINPSIMUTE/Nb NpeKpaliaeT paboTy, a MHBEPTOpP MNPOJOJDKAET NUTATh HArpysKy,
ucnoJsib3ys sHepruto AKB. Harpyska nogkitovyaetcs k MBI yepes BeikitoyaTesb CB3.

[Ipy BO3HMKHOBEHMM HEHUCIIPAaBHOCTHM B npeobpasywoiiei 4dactu UBIl, ero neperpyske
KpPaTKOBPEMEHHOM WM [JJIMTEJbHOW, a TakKKe MNPU HEOOXOJUMOCTH IepeKJYeHUs Ha
MeXaHUYeCcKUH (CepBUCHBIN) 6alinac, NMTaHWe HAarPY3KHU OCYILECTBJISIETCS Yepes3 3JIeKTPOHHbIH
(craTuyeckuil) 6annac.

MexaHu4eckui (cepBuCcHBIN) 6aiinac (CB2) ucnosibayeTcs B cuTyauusx, koraa UBIl HencnipaBeH
WM JXKe Heob6X0JMMO IpOBe/leHHWE TEXHUYEeCKOro OOCAyKMBaHUsS WM peMoHTa. IlepeBog,
Harpy3ski Ha MeXaHM4YeCcKuil (cepBHCHBIM) 6GaWmac [JO/DKEH OCYyIeCTBJISeTCA
HCK/JIIDYUTE/IbHO MOCJ€e NMPOrpaMMHOro nepeBoja 4yepe3 MeHI0 AUCIIes Harpy3kKd Ha
3JIEKTPOHHBIN (cTaTH4YecKuii) 6ainac. (cm. n.im. 4.1.3.2).
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Pekynepanus sHepruu, pereHepaTUBHbIE HArPy3KHU.

WUBII Cepuu Boxer MoxxeT paboTaTh C pereHepaTUBHBIMU Harpy3kaMH, TAKUMH KaK CHHXPOHHbIE
aJleKTpoABUraTesu. [Ipy nosB/eHMH TeHepallud 3HePrHM B HArpyske TpaAuuuoHHbIA WBII
MOXEeT BBIMTH U3 CTPOS UM CHU3UTh 3P dekTuBHOCTh. Cepus UBII Boxer ¢ IGBT BrinpsiMuTeiem
Croco6Ha MOrJIoLaTh reHepUpyeMyl0 Harpy3Koi MOLIHOCTD, lepeHanpaBJiss ee B NUTAIOLLYI0
ceTb 6e3 CHIKeHUsA 3PpPeKTUBHOCTU PabOThI M NEPEPHIBOB B MUTAHUM HAarpy3KHU.

2.1.1 CtaTuyeckui 6ammnac.

WUBII cepuu Boxer mTaTHO OCHallleHbI CTATUYECKUM (3JIEKTPOHHBIM) 6alnacoM. B 1ensax JuHuH
Galimaca MW  HHBEPTOpAa  HUCHOJB3yIOTCS  YCTAHOBJIEHHble  BCTPEYHO-NApaJJIesbHO,
OBICTPOAENUCTBYIOIIME TUPUCTOPDI, 06ecTieYrBalolye epeK/I0YeHe Harpy3Ky Ha 6aiinac uiu
WHBEPTOP 6e3 mpepbiBaHUS NUTaHUA Harpy3sku. MuBepTop UBIl cuHXpOHU3UPYETCS C BXOJIOM
6alinaca, 06'be/JUHEHHBIM C [JIaBHbIM BBO/IOM WJIM HE3ABUCHUMbIM. YTIpaBJIeHUe epeKII0UeHUEM
OCYIIEeCTBJISIETCS JIMO0 B aBTOMAaTHUYECKOM pexuMe Npu HeucrnpaBHocTu HWBIl wmiau ero
neperpyske, U060 IPOTPaMMHbBIM NMYTEM C maHesu ynpasyaeHus UBII nosib3oBartesem.

Hcnosib3ys naHesb ypaBJeHHs, 10/1b30BaTe/b MOXKET OCYIECTBUTD NIEPEK/II0UeHHEe Harpy3Ku
Ha NWUTaHHE MO JIMHUM CTaTW4yecKoro (3JieKTpoHHOro) Oaiinaca. [Ipu paboTe B pexume
CTaTU4ecKoro 6ainaca ¥ OTCYyTCTBMU HEMCIIPABHOCTEH, B C/lydae NOoTepy NuTaHus Ha BxoJe UBII
Harpyska aBTOMaTH4ecKH lepeBOAUTCs Ha NMTaHue OT MHBepPTOpa.

[TIPUMEYAHUE: npu HeucnpaBHOM uHBepTope uiau AKB U paboTe B pexuMe CTAaTHUYECKOTO
6aiinaca Harpyska He 3aljulleHa.

2.1.2 KonTpoJss Temnepartypsl AKB u perysinpoBaHue Toka 3apsaaa.

WUBIl koHTpo/IMpyeT TeMIlepaTypy aKKyMyJATOPHBIX GaTapel, YCTAaHOBJIEHHBIX BO BHEIIHMUX
OaTapelHbIX KabMHETax WJM Ha CTeJJaXaxX IOCPeACTBOM JAaTyukoB TeMnepaTypbl AKB,
noakiaodaemblx K WBIL. B cooTBercTBUM C JaHHbIMU TeMnepatypbl AKB mnpousBogutcs
aBTOMaTH4ecKas peryJMpoBKa NapaMeTpoOB 3apsija 6aTtapeil A/ obecrneyeHHUs] ONTUMaJIbHOIO
3apsiHOr0 TOKA U 3allUThl aKKYMYJIITOPOB OT Nlepe3apsaAKU.

2.2 Pexxumbl pa6oTsl UBII.

MBIl cepun Boxer mocTpoeHbI 0 TEXHOJIOTHH JBOWHOT0 Tpeo6pa3oBaHus (TeXHOJI0THs on-line).
Pexxumbl pa6oTter UBII:

HopwmasnbHbiil pexxum (pexkum OnLine)
PexxumM pa6oTsl oT AKB

Pexxum 6akinaca

PexxuM aBTOMaTHYeCcKOro nepesanycka
CepBUCHBIN peXUM

YV V YV VYV
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2.2.1 HopmasibHbIi pexxuM (pexxum Online).

OcHoBHOU pexxuM, B kKoTopoM UBII nmuTaeT Harpy3Ky, UCIO/Ib3ys SHEPTUI0 BHEIIHEH MUTAIONIeN
ceTH. B/IOK BBIIPSIMUTEJIS MOJIydYaeT 3HEPTHIO OT CETH NEPEMEHHOT0 TOKA, BBINPSAMJISIET €€ U
noJaeT Ha UWIMHY NOCTOSIHHOTO ToKa MBIl OT mMWHBI MOCTOSSHHOT'O TOKA OCYLIeCTBJISETCS 3aps/
AKB v nutanue nHBepTOpa. UHBEpTOP OCYyIIEecTBIsIET 06paTHOE Mpeobpa3oBaHUe MOCTOSIHHOTO
TOKa [/ (GOPMUPOBAHUS BBIXOJHOTO CHUHYCOWJIAJIBHOTO HANpPDKeHUs (GUKCUPOBAHHOTO
HOMMHAJIa U 4YaCTOTHI.

2.2.2 PexxuMm pa6oTsl oT AKB.

[Ipy BbIXOJle MapaMeTpPOB BXOJHOW NUTalOLled ceTH 3a Ipejiesbl AONYCTUMBIX JUaNa30HOB
BBINIPSAMUTEJIb OTKJ/II04YaeTcAa. UHBepTOp B 3TOM CJlydae NpoJoJnKaeT nojay4dars nutanue oT AKD.
[Ipn BoccTaHOBJIeHMM NapaMeTpoB nuTtaromeid cetu WUBIl aBToMaThdyecky Bo3BpaliaeTcsa B
HopMmanbHbll pexkuM paboTbl. B ciydae, ecad mapaMeTpbl NUTarmolled ceTH He
BOCCTAaHABJIMBAIOTCS O MOMEHTAa JOCTH)KeHHWS MUHHUMaJbHO JOMYCTUMOIO HaNpsiKeHUs Ha
IIMHEe MOCTOSIHHOro Toka (mosiHbid paspsfs AKB), uuBeptop HWBIl mpekpaijaeT nutaHue
HarpysKH.

2.2.3 PexxumM 6aiinaca.

[Ipy BO3HMKHOBEHUM IeperpysKd B LeNsAX Harpyskd HWJW BHYTPeHHeH HeHCIIPaBHOCTH
npeobpasywoieit yactu UBIl, npy HaxoXJeHUU NapaMeTpoOB NUTAIOILEH CeTH B JOMYCTHMOM
JlianasoHe, MPOUCXOAUT aBTOMaTHyeckoe mnepekytoyeHue HWBIl B Pexum craTnyeckoro
(a;iexTpoHHOrO) 6aiinaca. B aToM ciyyae noTpe6uTesM Yepe3 BCTPOEHHYIO Liellb CTaTUYECKOTO
Oaiinaca NoJK/II0YAIOTCSA HANPSMYIO K BHelLlIHeH NUTalollel ceTH. BbIxoZ UHBepTOpa U BX0O/JHasd
CeTb JOJDKHBI ObITb CMHXPOHM3WPOBAHBL, B 3TOM CJy4ae IepeK/IYeHHue NPOUCXOAUT Ge3
npepbIBaHUs B IUTAaHUU Harpy3KU. B ciiyyae OTCyTCTBUS CHHXPOHU3ALMU UHBEPTOPA U BXOJHON
CeTH BpeMs NepeKJII0YEeHNS Harpy3KH Ha MUTaHUe Yyepe3 6alNacHy0 IMHUIO MOXKET JJIUThCS 10
15 MuLIHCEKYH/,

B faHHOM pexxuMe 3alllUTa Harpy3Ku He 00ecrieuuBaeTCsl.
2.2.4 PexxuM aBTOMAaTHU4Y€CKOro nepesamnycka.

B ciydae oTkJI0UeHUs HanpskeHUs Ha Bxoze, MBIl npofo/KUT nuTaHue KPUTUYHOUM Harpy3ku
Jl0 BBIKJIDUEHUSI UHBEPTOpA MOCJe AOCTHXKEHUSI MUHUMAJbHO JIOMyCTUMOr0 HalpsihKeHUs Ha
IIMHE TMOCTOsSHHOTO Toka (paspsama AKB) u mnepeiiser B pexuMm oxuzaHus. [locre
BOCCTAHOBJIEHUS NMAapaMeTPOB CETH, IPU YCJOBUHY, YTO AAHHBIA PEKUM aKTUBUPOBAH B MEHIO
HaCcTpoeK, MPOU3BOJUTCSA aBToOMaTU4YeCKUW mnepe3anyck MBIl dyepe3 mpomMexyToOK BpeMeHH,
33/laHHBIN NpeJiBapUTeNbHO B MeHI0 HacTpoek, UBII mepeiifieT B HOpMaibHbIN PEXXUM PabOThI
OT BHEIIHeN NUTAIoIEeN CETH.

ﬂaHHbIﬁ pEeXXHuM B Cepruu Boxer no YMOJIYaHHUIO J€aKTHUBHUPOBAH.
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2.2.5 CepBHMICHBIA pEXKHUM.

UBIl cepuu Boxer ocHallleH BCTPOEHHbIM CEepPBUCHbIM (MexaHW4YeckuM) 6aknacom CB2,
npeJiHa3HAuYeHHbIM [JI1 IPUHYAUTENbHOTO (6€3 BO3MOKHOCTH aBTOMAaTH4YeCKOro BO3BpaTa B
HOpMaJIbHBIM peXXUM) NepeBo/ia Harpy3KHW Ha MUTaHUe OT BHeIIHeH ceTH 6e3 ee OTK/IIOYeHHs],
MUHys Bce cuioBble nenu UBIL. PexxuM cepBucHoro 6ainaca npefjHasHa4yeH /11 BOSMOXXHOCTH
npoBeZieHUs1 o6cayxuBaHus U peMoHTa UBII (c mosiHbIM 06ecTOUMBaHUEM €ro CUJIOBBIX Lielel U
Leney ynpaBJieHds1) IPU COXpaHeHUH NUTaHUsA Harpy3ku. st obecneyeHus 3allUThl HArpy3KU
CEepBUCHBIN 6alinac BbINOJHEH HA OCHOBE aBTOMATHUY€CKOT0 BbIKJIOYaTe IS,

2.3 Yupasienue AKB.

WUBII npeHa3HayeH /i1 paboThbI C repMEeTUYHBIMU CBUHIL0BO-KUCJOTHBIMUA aKKYMYJIITOPAMHU C
kJjanaHoMm copoca (VRLA), ycTaHaB/JMBaeMbIMH BO BHEIIHUX OaTapeHHbIX KaOMHETaX WU Ha
cresutaxkax. OJiHa JIMHelKa akKyMyJasITOPOB, noAk/atouaeMbix K UBII, coctout us 62 unu 64 AKb
(HacTpavBaeTcsl) HOMHHAJBbHOTO HanpsibkeHuss 12B ¢ ¢dopMupoBaHueM cpejHell TOYKH,
noJikjro4aeMoll kK HeMTpaau N (HysieBoMy mnpoBoJHUKY). JluHelika AKB coctout wus
NOJIOKUTENBHOW W oTpunartespHod rpynn AKDB, kaxgas W3 KOTOpBIX COJEpPXKUT
10CJIeJ0BAaTeIbHO COeIMHEHHbIe aKKYyMYJIATOPBI B KoMdecTBe 31 uau 32 WIT. COOTBETCTBEHHO
EMkocTh mnoakstoyaeMbix AKB BbiOMpaeTci B COOTBETCTBUM C TpebyeMbIM BpeMeHEM
aBTOHOMHOM paboTHI.

3ap;m MNOCTOAHHBIM TOKOM

Ha HavyanbHOM 3Tane 3apsaku AKDB, korja akkyMyJisiTOpbl paspsbkeHbl, BbinpsiMuTe b WBII
OCYUIEeCTBJISIET 3apsj, 6aTapell MOCTOSIHHBIM TOKOM (QHUKCHPOBAaHHOM BeJUYMHBI. BennynnHa
3apsAHOro ToKa onpefensercda napamerpamu AKB u 3agaércsa npu BBoze UBII B sakcniyaTanumo.
Kak mpaBuJio, TOK 3apsila orpaHUYuBaeTcs 3HayeHHeM B 1/10 oT EMKOCTH MOJKJIIOUEHHBIX
6aTapeil. BoInpsAMUTENb KOHTPOJHPYET HANpPSDKEHUE Ha IIMHE MOCTOSSHHOTO TOKa W NpH
JIOCTI?KEeHHUH 33JaHHOTO YPOBHSI HAMPSHKEHUS BBIIPSIMUTEJb NEPEXOJUT B OYPEepHBIN perxum
paboThI.

3apagka AKB B 6ydepHOM pexxume

B gaHHOM pexxuMe paboOThI BBINPSAMUTEJS MPOU3BOAUTCA MOJIHBIN 3apsaa AKB nmocTossHHbIM
HanpsikeHueM. [lpu poctmkenun 100% 3apspga AKB, TOk cHuXKaeTcs [0 BeJWYUHBI,
KOMIIEHCUPYIOILLled caMopa3pal akkyMmyadaTopoB. AKB mpu 3TOM NOCTOAHHO NMOJKJIHYEHBbI K
IIMHE MOCTOSIHHOT'O TOKa, HaxXxoaTcs B 6ydpepHoM pexxume. HampsipkeHue 3apsifia B 6ydpepHOM
pexuMme i1 CBUHLOBO-KMCAOTHbIX AKB onpegenser npousBoautesnb AKDB. YpoBeHb
Halps»KeHHs aBTOMaTH4YEeCKU PEryJIUPYeTCs B 3aBUCUMOCTHU OT TeMnepaTypbl AKB, uamepsiemMoit
TeMIepaTypHbIM JaTYUKOM. BeJnyrMHa TeMnepaTypHOW KOMIIeHCAaLlMM HacTpauBaeTCd IpH
nepsoM 3anycke UBIl 1 gomkHa 6bITh U3MeHEHA NPU 3aMeHe aKKyMYJIITOPHbIX MacCUBOB Ha
AKB apyroro tumna.
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3amuTta AKB oT riiy60Koro pa3spsiga

Jnsa uckmoyeHus nospexaeHuss AKB B mpomecce paspsga, eciu B xozae pa6otbl MBIl ot
aKKyMyJIATOpa HampspKkeHWe 6aTapedHOro MaccMBa AOCTUraeT MHUHHUMAJbHO JIOMYCTHMOIO
ypoBHs, UBIl oTkaovaeTcs. MUHMMa/lbHOe HanpshKeHWe pas3psAfa B pacyeTe Ha OJHY S4YEUKy
AKB HacTpauBaeTcs /JIJisi CBUHLIOBO-KUCJIOTHBIX aKKYMYJIITOPOB B npejienax 1,6-1,75 B.

Hacrpoiika curnana «Huskuii 3apas AKb»

[Ipu pabote MBIl oT akKyMyJISTOPOB, MPU CHMXKEHUHU YPOBHA 3apsija AKB npu gocTmxeHUH
3HayeHUs octaTouHOU EMKOCTU AKB B 40% OT noJIHOU eMKOCTH, 10JIaeTCsl 3BYKOBOU U CBETOBOM
aBapuiiHblil curHaa «Huskuil 3apsag AKb». 3Hauenue 40% ycTaHOBJEHO MO YMOJIYAaHUIO Ha
3aBO/ie U3TOTOBHUTEJIE U MOXKET ObITh U3MEHEHO I0Jib30BaTe ieM B npeaenax Mmexzay 20% u 70%
OT TMOJIHOTO 3apsgja 6aTapeu. JlaHHBIM CUTHaJ HOCUT UHQPOPMAIMOHHBIM XapaKTep H
npeAynpex/jaeT 0 BO3MOXXHOM CKOPOM OTKJIFOUEHUH MTUTAHUS Harpy3KHU.

2.3.1 Pacuuupennbie pyHKnuu (Tectol AKB), aBTOMaTH4YeCKOe TeCTUPOBAHHUE.

[Ipu nHactpoiike WMBIl mo 3ampocy mnoJsib30BaTesiss MOXKET ObITb aKTUBUPOBaHa OQYHKIUA
nepuoguueckoro apromatudeckoro tecta AKB. [Ipu atom UBII ¢ 3ajaHHON epUOAUYHOCTbHIO
OyAeT NpoBoAUTh 4YacTHUYHbIM paspsan AKB no 90% eMKOCTH € Lie/bl0 OLleHKHM COCTOSIHUSA
aKKyMyJISTOPHOTO MacCuBa W IepepacyéTa BpeMeHU aBTOHOMHOM paboThl. Ilo pesysbTaTam
TecTa BbIBOAUTCS coobieHue o coctosiHuu AKB, «xopoiiiee» npu onpeenenuu eMkoctu AKB B
npejiejiax HOMUHAJbHOU U «3aMEHUTb» IIPU BbIsIBJIEHUU CHIXKeHUs obuieit eMkocTu AKB Hibke
MUHHMAaJIbHBIX [JOMYyCTUMbIX 3HadyeHUH. [lepuogumvyHocTh TectupoBaHusi AKB MoxeT ObITh
ycTaHoBJieHa B 1npefenax 30-360 paHel, ycCTaHOBJEHHBIA MO0 YMOJYAaHUIO UHTepBaJ
TectupoBaHus AKB coctaBasieT 90 gHel.

BHUMAHME: Eciu no pe3yJjibTaTaM TecTa BHIBOJAUTCA COO6LIEHHE «<3aMEHUTDb,
3TO O3HAYaeT, YTO MoJIy4yeHHble pe3y/bTaTbl COOTBETCTBYHT OCTAaTOYHOM
éMmkocTtu MeHee 80% oT 3HayeHuH AJ1s1 HOBo AKB. /la/ibHel1Iasa sKcnIyaTalus
Takux AKB He rapaHTupyeT 3amuTy Harpy3ku. TpeGyeTcs AomoJHUTEIbHAsA
AUArHOCTUKA GaTapeiHOro MacCHUBA, JJisl IPUHATUS PelleHUs 0 JaJTbHEeUIINX
JeHCTBHUAX.

Tect AKB Tak e MoXeT ObITh 3amyuleH: [losib3oBaTesieM ¢ nepeaHeil naHesu WBII, yepes
nHTepdeiic Telnet, c moMoupo crnenuanusupoBaHHoro [10, yepe3 KOMMYHUKALMOHHBIM NOPT
RS232 wnu onuuoHanbHyo kKapty SNMP.

Llenbto npoBeenusi TectoB AKB siB/isieTcsl mpoBepKa BO3MOXKHOCTH 06ecriedeHUs MUHUMaJIbHO
JIONYCTUMOT0 BpeMeHW aBTOHOMHUM NPH OTKJIOYEHUU BHellHel ceTH. /I CBOeBpeMEHHOTO
BBISIBJIEHUS] BO3MOXXHBIX OTKa30B PEKOMEHJYETCS peryJisipHOe NpPOBeJleHUe TeCTUPOBaHUSA
baTapei.
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2.4 lla"nenb ynpaBJ/IeHUH.

OIINCAHME CUCTEMBDI

[laHesb yripaBJeHUs COCTOUT U3 MHeMocxeMbl, JKK-ucnies;, KHOIKY aBapUMHOTI0 OTKJIIOUYEHUS
(EPO) u xHomoK ynpaBJieHus. [laHesib 03BOJISIET MPOU3BOAUTh HacTpoiiku WUBII, ynpaBaaTs
pexvMaMu ero paboTbl, IPOCMATPUBATh IapaMeTphl, TEKYIIEE COCTOSTHHE U KypPHaJl COOBITHH.

K Oucnnen

iz
12 6 8
304 e, .9
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14f,~ @
S
13AY) 12
! aem— —
E \
/KHonKa Knasuwm / MHemocxema
EPO MEHIO pexnumoB paboTbl

WHMKaTop BBINIPSAMUTESA (CBETOANON)
1 MuraeT npu ctapTe u pocTe HanpsikeHus Ha DC minHe. FopuT npu paboTte
BbINPSIMUTEJIS.
2 BeinpsiMuTeb
HUupaukaTtop paspsaaku AKb
3 [opuTt B pexxume pa6oThl oT AKB. Muraet npu 3anycke UBII B pexxume
pa6oTel oT AKB (6e3 BHEIIHEr0 3JIEKTPOCHA0KEHHUS ).
4 WupukaTop 3apsagku AKB
['opuT npu 3apsaake AKB.
5 AKDB
6 WHBepTOp
7 MHaukaTop paboThl Uepe3 cTaTUYECKUi baiinac
[OpUT Npy NUTAHUU HAarpy3KHU yepes IieNb CTaTUYeCKOoro bammnaca.
3 WHuKkaTop paboThl Yepe3 UHBEPTOP
['opUT Npu NUTAaHKUU HAarpy3KU OT UHBEPTOpA
9 WuaukaTop TpeBor (o1r60K)
10-13 | KHonKu MeHI0
14 Knonka EPO (ABapHiHOI0 OTK/IIOYeHUS MTUTAHHS )
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CEPUA BOXER 80 -100 - 120 xBA

Bj1ok-cxema MeHI0

-

JlaTa - Bpems

I'1aBHOe MeHI0

.

[NABHbIN SKPAH
IIpoussoautens - Mogens UBII

Yposens Harpysku B IIponeHTax
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 MouHOCTH
AKTHBHass MOIIHOCTb
dakTop MoIHOCTH

CETb

~

\_ J
0 mman )

YacrToTa

Tok

Hanpsikenune
AKTHBHas1s MOIIHOCTDh
PeakTuBHasA MOIIHOCTh
®dakTop MomHOCTH
[MotHass MoLHOCTDH
IIpouenTt Harpysku
Kpect ®akTop

-

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

-

-

BAMNAC
YacrToTa
Tok
Hanpsikenue

TEMNEPATYPA
BoinpsmuTeib
HHBepTOp
BHeluHaAa
cpeaa
Bar.
Baiinac
Jpoccenu

/

OIMMCAHUE CUCTEMBI

MeHiwo KonTpoasb
MeHnio CtaTyc
Menio Hactpoiiku
MeH1o 3anuch
MeH1o CepBuc

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

Mpeaynp. 3ByK. CurHan
A3bIK

O6MeH JJlaHHBIMH

-

~

/

~

3ANUCb CEPBUC*

Jlara *CepBHCHOE
Bpems MEHI0 JOCTYITHO
Koa Co6bITHSA TOJILKO AJIA
HHdopmanusa ABTOPHU30BaHHOT
0 Co6bITHH

O nnepcoHaJia.

o AN

)

/ BAT.

HanpsixkeHue

TPEBOIA
AKTHBHBIE TPEBOTH

Tok

Temnepatypa
IIpoueHT 3apsaja
OcraBueecs: Bpems
ABTOHOMHOI Pa60oThI

-
HanpsixkeHue
Tok

WHBEPTOP

AKTHBHass MOIIHOCTh

J
\ PesysbTar I[locsiesHero
Tecrta
Jara Ciaeayrwowmero Tecta

~

W

f NHO®OPMALINA O UBN

Bepcus I10

CepuiiHblii No

MosHas MOIHOCTDb
HanpsixkeHnue

YacroTa

KosinuyecrBo AKB B JIuHelike
I Emkxoctb AKB

\_

~

J
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CEPUA BOXER 80 -100 - 120 xBA OIMMCAHUE CUCTEMBI

2.4.1 Haya/sibHbIA JKpaH

[Ipy BrkaroyeHuu HWBIl Ha nepepHell naHesnu

oTo6Gpa)kaeTcs Hada/lbHbIM 3KpaH. Ha HeM MAKELSAN BOXER 18/07/2012 16.04:58
120KVA 3/3 SINGLE

oTo6paxkeHbl: [[pOU3BOMTEDb - HAMMEHOBAaHHE
65% NN |
450 NN |
I
I |

mozenau MBI, Tekyuiad fata ¥ BpeMd, ypOBeHb 1|Control

HarpysKH B IpOLeHTaX, ypoBeHb 3apsaga AKD B 50%
NpOLIeHTax, pacyéTHOe BpeMsd aBTOHOMHOH Chrg
paboThl pY AAaHHOM HAarpyske, peKMM paboThbl

89%

WBIl, Tekylmue TpeBOTH, a TakKxke IyHKTbI Runtime: Thr 12m.

[JIaBHOTO MEHI. B ciiydyae HajMuusa aBapuHHBIX
COO6H.IeHHI>i, OHH OTO6pa)KaIOTCH B ((6erymel>'l)) 18/07/2012 16.02:47 No Alarm
CTpPOKe B HW)KHeH JIeBOM YacTH 3KpaHa. Normal Meds

[pu HAXOX/EHUH B JIIOGOM J[PYyrOM MEHI0, IPH OTCYTCTBUM aKTUBHOCTH (HaXKaTHsI KHOTIOK) B
TedyeHHue MATH MUHYT, CACTEMA aBTOMaTUYECKH BEPHETCS K Ha4aJIbHOMY, KODHEBOMY MEHIO
JKpaHa.

2.4.2 TnaBHOe MeH10 MAKELSAN BOXER 18/07/2012 16.12:47
120KVA 3/3 SINGLE

HUcnoab3ys kHonky BBO/l nepedauTe oOT
Ha4YyaJIbHOTO 3KpaHa K OCHOBHOMY MEHIO.

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

2.4.3 HaBuranus no MeHIo

,Zlf[ﬂ HaBHUT'allMH 110 MEHIO UCIOJIb3YIOT KHOIIKH

MAKELSAN BOXER 18/07/2012 16.12:47

BBEPX/BHH3. Jna mnepexosa B TOAMEHIO 120KVA 3/3 SINGLE
vcnosb3yiTe kaasuwy BBO/JI, nns Bo3BpaTa B e

>gtart
npenpiaymee MeHwo - ESC.  IlogmeHro Stop
yIpaBJieHHsI TIOKa3aHO COOKY. Switch to BYPASS

Switch to UPS

HekoTopble MEHI0O COCTOAT W3 HECKOJbKUX Battery Quick Test

cTpanull. /[lisg mepexoja MeXJy CTpPaHUIIAMU Battery Capacity Test

. Stop Battery Test
ucnosab3yute kHonky BBEPX mwiu BHU3. op SEREETY S

MeHI0 BKJIWOYAIOT W3MEHsIeMble HaCTPOﬁKH,

18/07/2012 16.08:22 |No Alarm
Takne Kak ON/OFF, mnpogomkutesbHOCTh, [§INEHuERYEEE

KOJIM4eCTBO U ApYyrue. YTo6bl HW3MEHHTH

HaCTPOMKU B 3TUX MeHI0, BbibepuTe HM3MeHsieMoe 3HayeHHe NpU nomoluu kKHonku BBO/L.
Ucnonb3ys knonku BBEPX/BHU3 HacTpoliTe HOBOe 3HaYeHHE U COXpaHUTe HaxkaTreM Ha BBO/I.
Jliist BbIxo1a U3 MeH1o HaxkmuTe ESC.
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CEPUA BOXER 80 -100 - 120 xBA OIMMCAHUE CUCTEMBI

2.4.4 MeH10, 3a1U1IleHHbIE ITAp0JIeM

MAKELSAN BOXER 18/07/2012 16.12:47
120KVA  3/3 SINGLE

HekoTopble MeHI0, TaKue KaK MeHIo yIpaBJ/eHus,
3alyIeHbl napoJeM. /I BBoJa MapoJis Hy»KHO Password
BbIOpATh KaxAy LUPPY NpH NMOMOILH KHONOK
BBEPX/BHU3 u mnoaTBepAWTh Ha)KaTUEM Ha
BBO/Jl. TIlaposib 1noJIb30BaTe/NbCKOTO MEHH)
KonTpoJb: 0000.

O

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

2.4.5 MeHwo KoHTpoJib
MeH10 KOHTPOJIb BKJ/IIOYAET CeAyroline KOMaHAbI:

» Crapt BrxutounuTs UBII (BhINpsAMUTENb U UHBEPTOP)

» Cron BeikstounTh UBII (BeIIpAMUTEb U HHBEPTOP)
Harpy3ka OyJeT nepek/iloueHa Ha NUTaHUE Yepe3 Lelb
CcTaTU4YecKoro 6aumnaca

» [Ilepexop Ha balinac [Tepexstouenue UBII B pexkxuM cTaTh4deckoro 6ainaca

» Ilepexop na UBII [Tepekstouenue WBIl B HopManbHbIN pexuM (mepeBoj
Harpy3ku Ha IMTaHHe Yepe3 UHBepPTOp)

» boictp. Tect bar. 3amyck 6sicTporo Tecta AKB

» Tect Ctatyc Bar. 3anyck gaurtenbHoro Tecta AKB

» Cron TecT Bar. OcranoBka Tecta AKB

[Ipy mnpoBegeHUMU TecTa COCTOSAHUSA aKKymyJssaTopoB MBIl paspsikaer AKB Ha 10% ot
NepBOHAYaJIbHOTO ypOBHA. B 3aBHCHUMOCTH OT pe3ysabTaToB TecTa MCTOYHUK OlLeHHUBAET
COCTOSIHUE aKKyMYJIITOPHOIO MAacCUBA, MPU Y[ OBJETBOPUTEJBbHOM pe3yJbTaTe MNOSBJISIETCS

coobuleHne «xopolleey, npu

MAKELSAN BOXER 18/07/2012 16.12:47
HEeYyJOBJIETBOPUTE/IbHOM KaK «3dMEHUTDb». 120KVA 3/3 SINGLE

Battery

680 V |Contral
Yepes 24 waca mocse samycka M janee depe3 | EVERIEH- S
KakJble 24 yaca, IpY 3Ha4€HUHU CYeTYNKA TECTOB T
. % I |

paBHoM 0, UBII npoBoguT 6b1cTphlil TecT AKB. g::]%mescl o e 50m

[lpumeyaHue: /il oCylecTBIEHNST GbICTPOro [ ININEINEEItor
TEeCTa, aKKYMYJIITOPBI JO/BKHBI ObITh HOTHOCTbIO [ M Ll ia R n oL elel il HEfulels
3apsiKeHbl U BblZiepkaHbl B cocTostHUU «floating»

18/07/2012 16.08:22 |No Alarm
1 gac. g ocymectBieHus: gauTeabHoro tecta JINERuERYGEE

COCTOSTHUSI aKKYMYJISITOPOB, TIOCJIE/THUE JIOJDKHbI
OBITh [TOJIHOCTBIO 3apSKEHBI U BbIIEpKaHbl B TaKOM cocTossHuM. (floating) 5 yacos.

TectupoBanue AKB MoxeT ocyuiecTBasgeTca ¢ nepefjaded 3HEPrdM B INUTAKOILYIO CETh,
HEe3aBHCUMO OT BeJIMYHUHBI NoAk/I04eHHOHN K UBII Harpy3ku. [Ipy u3MeHeHUY napaMeTpOB CETH
BO BpeMs TeCTa WJM BbIXOJle U3 3HAa4eHUH 3a gonycTuMmble npegesbl, Tect AKB 6yzaer
aBTOMaTH4YeCKH OTMEHEH.
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CEPUA BOXER 80 -100 - 120 xBA OINMMCAHHUE CUCTEMBI

B nogMeHo Ctatyc > Bart. > oTo6paxkaeTcs, CHeTYMK BPEMEHH /10 Havyasla CJeyI0lero Tecta.
[Ipu Bbi6ope nyHkTa Cronm Tect BaTt., UBIl 0oTMeHUT TeCcT U BEPHETCS B NPEeAbIAYIIUN pEXXUM

paboThI.
2.4.6 MeH1o CraTtyc MAKELSAN BOXER 18/07/2012 16.12:47
120KVA  3/3 SINGLE
>Mains
Output
Bypass
B JgaHHOM MeHI0 OTOOpaXKarTCs NapaMeTphl Battery
nuTawie cety, Beixoaa UBII, inHuu 6ainaca, Temperatures
o o Inverter
Oatapel, TeMmmneparyp Moaysaeid HWUBIl wu N

Device Information

O6aTapelHOro MaccUBa, MHBEPTOpPa, a TaKXe
aBapuiiHble CUTHaJbl U 061ass uHpopmanus o

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

Cetpb

UP, I, F, UL HanpsokeHdWe, TOK M 4acToTa MO KaxkJaoh d¢a3se (dasa-HeHTpasb),
JIMHEUHbIe HANPSHKEeHUs

S, P, PF AKTHBHasl, peakTHBHasl MOUIIHOCTb U KO3)QPUIIMEHT MOLHOCTH IO
Kaxkoi daze

Beixon,

UP, I, F, UL HanpsiokeHde, TOK M dYacToTa IO KaxkJaoh d¢a3se (dasa-HeHTpasib),
JIMHEMHble HallpsHKeHUs

S, P, PF AKTHBHasl, peakTHBHAasl MOIIHOCTb U KO3()QPUIIMEHT MOLIHOCTH IO
Kaxaou dpaze

L, CF [IpouieHT HAarpy3Ku o Kaxkaou gase, Kpect-paktop

Baitnac

UP,LF HanpsipkeHue, TOK U YacToTa o KaxkaA0# paze (paza-HelTpasb)

Bar.

Mode PexxuM pa6oTnl UBII

U,1,°C Hanps:xeHnue u TOk 3apazka, Temieparypa AKb

Charge [IpoueHT 3apsga

Autonomy Time [IporuosupyemMoe BpeMs aBTOHOMUU IIPU TEKYILLeH Harpy3ke

Last Test Result EmkocTb 1 coctogHue AKDB no pesysbTaTaM nocjaeHUX TECTOB

Next Test Date JlaTa, BpeMs 1 Npyu6JIU3UTeNbHAS AJUTENBHOCTD cieaytouiero Tecta AKb

Temneparypa

°C,°C,°C,°C,°C Temnepatypbl: BelnpsaMHTes, HWHBEPTOpa, 3apAaJHOTO YCTPOWCTBa,
OKpy:Karollel cpe/ibl, 6aTapeil U TUPUCTOPOB Oakinaca

HHBepTOp

UILP Hanpsikenus (pasa-HeWTpasib), TOK U ITOJIHASI MOIITHOCTB 10 KXKA0U dase

TpeBoru

Alarms Teky1re akTUBHbIE aBapHUUHbIE COOOIIEHUS

UHdopmanus o UBII

- - - Bepcus I[10 unBepTOpa, BIIPSAMUTES, NepeAHel naHeu, CPLD
Cepuiinbiii Homep UBII
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CEPUA BOXER 80 -100 - 120 xBA OIMMCAHUE CUCTEMBI

KVA, V/Hz [losiHasi MOLHOCTb, YCTAHOBJIEHHOE 3HAaYeHUe BbIXOJHOI0 HaNpSXKEeHUs
(dba3a-HeHTpasib) ¥ HACTOTHI
x_,Ah KosnunvectBo mapasienbHbix JuHeek AKB, kosnundectBo AKB B ogHOM

mnJieye, eMKOCTb noJikJtouyeHHbIX AKB (HacTpoeHHble TpU 3amycke)

2.4.7 Menio HacTponku MAKELSAN BOXER 18/07/2012 16.04:59

120KVA 3/3 SINGLE
MeHI0 HACTPOHKH COAEPXKHUT  CJeAyloljue ,
>Date & Time

MYHKTBI: Batt. Install Date

Auto-Restart

Battery Self Test

Contrast

Beeper

Language

Communication

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

MAKELSAN BOXER 18/07/2012 16.04:589

MaTa&Bpewms 120KVA 3/3 SINGLE
Jis HacTpoWKU JaThbl U BPEMEHHU, HCIOJIb3YS Batt. Install Date
«CTpeJIKU» BblIOEpUTE NepeEMEHHbBIE, KOTOPbIE BbI 00.00:00 01/01/2008
XOTHUTE HaCTPOUTh U HAXKMUTe Ha KHONKy BBO/I. >Minute

Hour

Day

Month
HacTpoiiTe 3HaYeHHe, HUCIOJb3YS «CTPEJKHU» U L

p : y p DayOfWeek

CHOBa HaXMHUTe Ha kHonKy BBO/.

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

K MAKELSAN BOXER 18/07/2012 16.13:29
Alata ycraHoBku AKB 120KVA 3/3 SINGLE

[locie yCTaHOBKM HOBBIX aKKyMyJaTOPOB [ IBEFERSRIIE

HaCTpOﬁTe B 3TOM MEHHKO AaTy YCTaHOBKI/I. 16.13:29 18/07/2012 PT

>Minute
Hour
Day
Month
Year
DayofWeek

18/07/2012 16.08:22 |No Alarm
Normal Mode
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CEPUA BOXER 80 -100 - 120 xBA

ABTOpecTapT

B pexxuMe paboThl OT 6aTapeil, mocje MOJIHOU
paspsaaku AKB UBIl oTk/io4aeT Harpysky u
OyHKIUA
ABTOpeCTapT MOXeT ObITb MCIOJIb30BaHA JJif

nepexoauT B PpPEXHUM OXHUAAHHUA.

aBTOMaTHu4deckoro BkJwudeHusa UBIl u nmomaym
MUTAHUS HA HArpys3Ky Mocje BOCCTAaHOBJIEHHUS
nutanus Ha Bxoze B UBIL Hcnosb3ysa myHKT
ON/OFF BKJIIOYUTE/OTKJIIOYHTE
aBTOMaTUYeCKMA  3alyCK W MCHOJIb3ys
pacnoyioKeHHbIN HUXe NYyHKT
MPOJODKUTEIbHOCTH OlIpeJie/INTe, Yepe3 Kakon

OIMMCAHUE CUCTEMBI

MAKELSAN BOXER
120KVA  3/3 SINGLE

Auto-Restart

18/07/2012 16.04:59

> Off
5 min.

18/07/2012 16.02:47
Normal Mode

No Alarm

npoMexxyTok BpeMeHH MBIl BK/IIOYUT NUTaHUE HA HATPY3KY.

ABTO TecT 6aT.
JlanHas GyHKLHSA MOXeT ObITb aKTUBUPOBaHa

AJad  [OpoBeJeHHUA aABTOMATHYECKOro TecCTa
6aTapeﬁ oe3 y4dqacTud IMOJIb30BaTeJIA.
YcraHoBuTE BpEMEHHOﬁ HHTEepBaJl A0

NpOBeJleHUA CIeAyI0Iero TecTa.
IIpumeyaHue: ABTO TeCcT 6aT. AHaJorMyeH
6bICTpOMY TecTy H6aTapeil.

JKkpaH

Juia yny4diieHust oTobpaxkeHusi ”HGopMaLuy Ha
JlMCIlee B PasHBIX YCJIOBUAX OCBELIEHHOCTH,
MO>XHO U3MEHHUTb HACTPOMKH KOHTPACTHOCTHU
JMCILIesl.

MAKELSAN BOXER
120KVA  3/3 SINGLE

Battery Self Test

18/07/2012 16.04:59

>0n
90 days

18/07/2012 16.02:47
Normal Mode

MAKELSAN BOXER
120KVA  3/3 SINGLE

Contrast

18/07/2012 16.04:59

7e% NN |

18/07/2012 16.02:47
Normal Mode

No Alarm
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CEPUA BOXER 80 -100 - 120 xBA OIMMCAHUE CUCTEMBI

MAKELSAN BOXER 18/07/2012 16.04:59
120KVA  3/3 SINGLE
Ilpeaynp. 3Byk. CurLaa

BKJ'I}O‘-IEHI/Ie/OTKIIIO‘-IEHI/Ie 3BYKOBOI'O CHUTHaJia

AUCILIed.

18/07/2072 16.02:47 |No Alarm

Normal Mode

MAKELSAN BOXER 18/07/2012 16.04:59
A3BIK 120KVA 3/3 SINGLE

Language

>English

YcTaHoBKa s13bIKa AUCILIeda

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

CBA3b
MAKELSAN BOXER 18/07/2012 16.04:59
[To3BossgeT Bbl6paTb IMPOTOKOJI obMeHa 120KVA 3/3 SINGLE

JaHHbIMU RS232. BapuanTsl: SEC u Telnet. Communication

>5EC

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

MAKELSAN BOXER 18/07/2012 16.22:47
2.4.8 MeH10 3anuchb 120KVA  3/3 SINGLE

18/07/2012 16.15:18 EOO01 <-----

B MeHwo 3anuck oTobpaxawTcs go 500 Bebters Charsd

MOCJeJHUX COOBITHUM, TaKUX KaK HW3MeHeHUe
MapaMeTpoB INHUTAIOIEd CeTH, H3MEHEHUe
coctoguuss WBII, sno6ble JeWCTBUA C HUM, a
TaK»Xe aBapuiiHble COOOIIeHUS U APYTHE.

18/07/2012 16.08:22 E002

Ambient Abnor Temp.

18/07/2012 16.08:22 E0O03
EPO key pressed

18/07/2012 16.15:18 No Alarm
Normal Mode
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CEPUA BOXER 80 -100 - 120 xBA OIMMCAHUE CUCTEMBI

[IpM MpOCMOTpe 3AMMCEH HAKMUTE KIABULLY | pyyegeyeeprae= 25/07/2012 13.03:20
BBO/l a/151 BbIBOZIA JieTa/ibHOM MH)OPMAIUU 110 120KVA 3/3 SINGLE

co6bITHI0. B JaHHOM MeHI0O MOrYT OBITh 55/07/2012 11.13:51 EQQ4 <oemv-
MPOCMOTpPEHBI BCe 3anucy, 3apukcupoBaHHblie B WENER LR

namsri HBIL 25/07/2012 10.50:50 E00S
UcnonbayiiTe kaaBumiu BBEPX u BHU3 pasa Overloed

nepeMelleHuss MeXJy HOBBIMU W CTapbIMHU
3aMUCAMMU.

25/07/2012 10.49:02 EQO6
Bypass Mode

25/07/2012 11.14:34
Normal Mode

2.4.8 MeH1o CepBuc

MAKELSAN BOXER 18/07/2012 16.12:47

CepBHUCHOE MEHI0 3alUIIEHO JIOMOJHUTENbHBIM ISHEVAT DL SINELE

CEPBUCHBIM  mapoJieM. /JIOCTYmHO  TOJIBKO Password
YHOJTHOMOYEHHOMY nepcoHamty CITYKOBI
TEXHUYECKOTO 0OCTYKUBAHUS.

D-;“'n"i--&"r

18/07/2012 16.08:22 |Alarms
Normal Mode
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3 YCTAHOBKA

3.1 YcraHoBka oauHoyHoro UBII

B aTOM paszese npejcraBieHa UHPOpPMALUsS O MEPONPUSTUAX, TPeOYEMbIX K BBINOJHEHHUIO
nepef, BBogoM MBIl B skcriyaTanuo. KpoMe Toro, 371ech Bbl CMOXKeTe HAaUTH MHGOpMaLUI0 06
0COOEHHOCTSX, Ha KOTOpble HY»KHO 00paTUTb BHUMaHMe B xoje nogroroske UBIl k BBogy B
3KCIJIyaTaLHIo.

3.1.1 lIpeaynpexaeHusn

YcranoBka HUBIl pgo/mkHa ocCylmecTBAATBCA aKKpeauToBaHHbIM MAKELSAN
nepcoHasioMm. l'apaHTusi Ha o06OpyAOBaHHE [JelCTBUTE/JIbHA TOJbKO IIpH
ycrtaHoBKe UBII ceprudpunupoBaHHbiMu [IpousBogurenem CnenuaaucTaMi.

OnacHOCTh nopaxeHusd 3JICKTPUI€CKUM TOKOM!

HanpsikeHue Ha LIMHe NMOCTOSSTHHOTO TOKAa M CyMMapHOe HalpshDKeHUMe 6aTapelHOro MaccuBa
npesbiiiaer 800 BosbT. HeobxoauMo cTporo co6JiiofaTh Mepbl MPEAOCTOPONKHOCTH MNpU
BbIIIOJTHEHUM MOHTaXHbIX paboT. Heob6xoAuMO HCNOJIb30BaTh CpefCTBA WHAMBUAYAJIbHOU
3amuThl (CHU3), Kak OCHOBHBble, Tak M BCIOMOraTe/bHble, a TaKXe JU3JEeKTPUYEeCKUH
WHCTPYMEHT INPU MOHTaXe M JeMOHTa)Ke aKKyMyJATOPHbIX OaTaped /[AJd 3allUTbl OT
nopaxaruux GaKkTOpOB 3JIeKTPUYECKOT0 TOKa.

[lepes ycTaHOBKOW NpOBepbTe aKKyMyJsATOPHble GaTaped Ha MNpeAMeET NOBpex/JeHun. He
JIOMYCKAeTCsI MCIOJb30BaHUE aKKYMYJISITOPHBIX OaTapeil ¢ MexaHUYeCKHUMH MOBPEXAEHUIMHU
KOPIyca UM NMOBPEXIeHUAMU KJIEMM.

AKB cogepxat kucsoTy. [Ipy KOHTaKTe COAepKMMOT0 6aTaper ¢ KoXkell HeMe/IJIEHHO MPOMBITh
MeCTO KOHTAKTa BOJOMH, IPU MOPAXKEHUH He06X0JUMO 06PaTUTHCS B MEAUIMHCKOE yUpEXKAEHNE
JIJIsl OKa3aHUs HE06X0AUMOM TOMOLIH.

[lepes HauasoM paGoOT CHUMUTE BCe MeTaJIMUECKUE YKpalIeHUs U aKceccyapsl (4ackl U mp.).

UBIl paccuutaH Ha paboTy B Tpexda3HbIX YeThIPEXMPOBOAHBIX (+3a3eMJieHUE) CeTsX
nepemeHHoro Toka tuna TNC-S; TNS unu TT (B nocsiefHeM ciaydae ucnosib3oBaTh Y30 Ha Bxoze
UBIl He pekoMeHAyeTcsi), cooTBeTCTBYyOUUX cTaHaapty IEC60364-3. [lpu ycranoBke UBII B
Tpexda3HbIX  TPEXNPOBOJAHBIX  CeTAX  HEOOX0JMMO  HCIOJIb30BaThb  ONLMOHAJbHBIN
TpaHcpopMaTop, MNpeobpasywIUN TPeXNPOBOJHYI CeTb B 4YeTbIpexnpoBojHyw. I[lpu
NOJKJ/IYEHUH K CETU C U30JIMpoBaHHON HelTpasbio (IT) Heo6xoAMMO UCHO/IB30BATh HA BXOJE
B UBIl 4-x mostocHbIA aBTOMaTU4YeCKUW pa3MmbikaTesb. B crangaprte IEC60364-3 MoxxHO
03HAaKOMHUTbCS C 0COOEHHOCTSIMU IaHHBIX CETEN MO/IPOGHO.
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3.1.2 lIpeaBapuTe/ibHbIE IPOBEPKHA
l'[epe,q HadaJIOM MOHTa>HbIX pa60T HeO6X0ﬂI/IMO BBIIIOJIHUTDH CJIe,ELy}OI_LlI/Iﬁ InepedYeHb IIPpOBEPOK:

» IlpoBepuThb OTCYTCTBUE NOBpexgeHUM kopmyca UBII, ero yacteit 1 akKyMyJIsiTOpPOB.
» IlpoBepuThb cooTBeTCcTBHE TUNA U MouHOCTHU WUBII, ykazaHHBIX Ha Kopmyce, TpebyeMbIM
B COOTBETCTBHUH C IPOEKTHOH JIOKyMeHTalued Tumny u MmoniHoctu UBII.

3.1.3 Pazmemenue

WUBII 1 akKkyMy/IiTOpHBIE 6GaTapeu NpeHa3HauYeHbI JJIs1 pa3MelleHHs U MCI0JIb30BaHUs BHYTPU
NoMellleHUH. YCTaHOBUTE YCTPONCTBO B INPOXJAJHOM CYXOM IOMELIeHHUH, C JOCTAaTOYHOH
BEHTUIALMEN, JONYCTUMOH BJIAXXHOCTBIO U TeMIepaTypoH.

3.1.3.1 llosnnuonuposanue UBII

B UBII cepuu Boxer 80 - 100 - 120 kBA, 3a60p Bo3/ayxa OCYIIECTBJISIETCSA C JIMIEBOH CTOPOHBI
WUBII, a HarpeThIi BO3/1yX BHIBOJAUTHCSA C 33/lHEH CTOPOHBL. TOYKH BXOJ]a U BbIXOJIa BO3/yXa He
JIOJDKHBI 3aKPbIBATHCSA, 30HbI 3a60pa U BbIGpOCa BO3/1yXa JIOJIKHBI 6bITh CB060/1HbL. UBII o/mkeH
OBbITh pa3MellleH B MecTe, Y/JaJIeHHOM OT WCTOYHHUKOB TOBBIIIEHHOW OMAaCHOCTH, BHE 30HbI
BO3MOXHOT'0 KOHTAKTAa C BOJIOW WUJIK MHBIMH XXUJAKOCTSIMH.

Ecan IoMelieHrne nMeeT BBICOKUH YPOBEHD 3allblJIEHHOCTH, AOJI2)KHbI UCITOJIb30BaATbCA (1)I/IJIprbI,
KOTOpbI€ MOCTAaBJAKTCA ONIIUOHAJIBHO. Hcnosib3oBaHuEe JAAaHHBIX (l)I/IJII:TpOB OCylIeCTBJIAETCA B
COOTBETCTBHUHM C MHCTPYKIUAMH 110 3KCIIJIyaTallUH.

WUBII saBssieTCc UCTOYHUKOM TEIJIOBbIJlesieHus, onpeensaeMblM ero KII/| u mojk/i04eHHON K
HEMY Harpy3KoOHu.

JlaHHble, NpuUBeJleHHble B TabJMlEe, MOXHO HCIOJb30BaTh JJ MOAOGOpAa CUCTEMbI
KOHJUIIMOHUPOBAHUS BO3yXa [/l IOMeIleHUs, B KOTOpOoM 3kciyatupyetcs UBIIL.

KosinuectBo, BTE/4yac | MakcumanbHoe 3HadyeHue BTE /4ac nmpu
UBII -
JUISl OXJIaKAeHus ™ 100% (HesMHEeHHOH) HAarpy3Ke
80xBA 17500 21000
100xkBA 21600 25900
120kBA 26300 31500

* 3HayeHUs JOJ/DKHBlI YYUTBIBATbCA MPH BbIGOPE CUCTEMBI OXJAKJAEHUS NPU HOPMaJIbHbIX
YCJIOBUSAX 3KCILIyaTalMU. PeKoMeHAyeTCss IPUMEHATb CUCTEMY KOHAUIIMOHUPOBAHMUSA C 3a[1acCOM
o xoJjoA0nporsBoguTeabHocTH 10 10-20% oT TpebyeMoi.
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3.1.3.2 Kondurypanusi BHEIIHUX aKKyMYJISITOPOB

AKKyMYJISTOPBI 0JIKHbBI 3KCIJIYaTUPOBATHCSA B IOMEIIEHUU CO CTaOUIBHON U paBHOMEPHOM 10
00bEéMy MOMellleHUs] TeMnepaTypol. TeMmepaTypa SIBJASIETCS OAHUM KPUTHYECKH BAXKHBIX
$akToOpOB, BAUSAIOIIMX HA CPOK 3KCIIyaTalMu 6atapeiiHoro MaccuBa. OnTHMalbHON paboueit
TeMIlepaTypod JJis 6GaTapeHHOro MaccuBa sBJseTCd JAuanas3oH 18-25 °C. YBesudyeHue
TeMIlepaTypbl Bblllle 3TOT0 3HAYE€HUS COKpalllaeT CPOK CIAYKObl aKKYMYJSTOPHBIX 6GaTapem.
Heo6x0A1M0 136eraTh yCTAaHOBKU aKKyMYJSITOPHBIX 6aTapel B 30He BO3JEUCTBHUS TEMJIOBBIX
MOTOKOB.

PexoMeHpanuu:

» JlepXuTe aKKyMyJIATOPHI BAAJIN OT UCTOYHUKOB TeIlJja.

» JlepuTe aKKyMyJIITOPBI BJIaJIU OT BO3/[yX03a60PHBIX OTBEPCTHUH.

» JlepuTe aKKyMyJIATOPbI B CyXUX NOMelleHUsX. biarogaps sToMmy Bbl NpeoTBPaTUTE
OKHCJIEHHE TEPMHUHAJIOB U BO3MOXXHOE BO3SHUKHOBEHHE TOKOB yTEUYKH.

» B OarapedHbIx KabuHeTaX U MOMELIEHUSIX aKKYMYJISTOPHBIX HCHOJb3yHTe
OBICTPOAENCTBYIOIME TPeioXpaHuTeNU TUNa aR uiu gR.

» B OGarapeilHbIX KaOWHeTax IO BO3MOXXHOCTH WCIOJIb3yeTe pa3MblKaTequ 06e3
npeaoXpaHUTENEN.

» OO0partuTe 0co60e BHUMaHHe, Ha TO, YTOObI GaTapeiHble MaCCUBBI ObIJIM 3al[UILEHb] OT
BO3MO>KHOT'0 BO3/IEMCTBUS BOAbI MJIK MHOM XKUIKOCTH.

» [loMelleHHS aKKYMYJIITOPHBIX JOXKHBI BEHTUJIMPOBATbCS COOTBETCTBYIOIIUM 06pa30M.

» Ilpu pa3memennn AKB Ha cTestaxkax UMEIOTCS OTKPBIThle TOKOBeAYIIMeE YacTH. B 1esigax
6€e30MacHOCTH OTPAHUYBTE JOCTYI B IOMeELIeHHE C aKKyMYJISTOPHBIX TOCTOPOHHUX JIUII,
a TaKKe UCIO0JIb3yUTe YKA3aTeJ ! U TaOJUIKH C IPEeAYIPEKIAIUMUA HAATHUCIMHU.

B Lensfx BHEIHUX aKKyMyJsTOpoB (pacmnoJioxkeHHbIX BHe Kkopnyca HWBII) po/mkHB
UCIO0JIb30BaThCA  OBICTPOJEWCTBYWOLMe MpeJoXpaHUTeJd. MecTo yCTaHOBKM  6JI0Ka
npe/ioXpaHuTeseldl JOJ/XKHO ObITh O BO3MOXXHOCTH B HENOCPEeACTBEHHOM O6JIM30CTH K
aKKyMyJIsiTOpaM. JTO NOBbIIIAeT 6€30NaCHOCTb PabOThI C aKKYMYJIATOPHBIM MaCCUBOM.

KOH®UT'YPAIIUA BATAP. KABUHETOB BHEIIITHUX AKKYMYJIATOPOB CEPUU BOXER
MouHocts UBII (KBA) 80 100 120
KosinuecTBO aKKyMyJIATOPOB B IJIedye 31 31 31
KosimuecTBO nieyen 2 2 2
O611ee KOJIMYECTBO aKKYMYJIATOPOB B JINHEHKe 62 62 62
I_3ap._Makc.@V_akKKyM._Makc.(A) 18.1 22.6 27.2
I_akkyMm. Makc.@V_aKKyM._OTKJL(A) 101 126 151
IlpegoxpaHuTesib, PpPeKOMEHAyEeMbId [JJi1  3alLUThI 125 160 160
BHENIHEro akkymyJsartopa (A)

Huxe l'[pI/IBEAéH INpUuMep pasMelieHUA BHEINHUX aKKYMYJIATOPOB B OTA€J/IbHOM ITIOMEIIEHUH.
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3.1.4 TpauncnoptupoBka UBII

TpaHCOpTHbIE M MOrPY304YHO-pa3rpy30uHble YCTPOUCTBA JO/DKHBI 06J1aJJaTh J0CTATOYHOU
rpy30NoAbeMHOCTBIO [IJII TEPEBO3KH, pa3rpy3ku U mnepeMenienuss HWBII, aKKyMyJsiTOpHBIX
baTapel U KAOUHETOB.

WUBIl u GaTtapeiiHble KaOWHETHI [Jisi TPAHCIOPTUPOBKU YCTAHOBJIEHBI HAa MAaJIIEThl U MOTYT
pasrpy’aThbCsl BUJIOYHBIMHU MOTPY34YMKaAMH UM MHOU MOJ0OHOM TEXHUKOM.

Heo6x01MMO HPOSBJAATb 0COGYI0 OCTOPOXKHOCTb Ipu nepememieHun WBIl. B Takux ciaydasx
HY’XHO H306eraThb HAaKJIOHOB KOpIyca W JIIOObIX APYTrUX [eUCTBUH BeAyIIUX K CMEIIEHUIO
3JIeMeHTOB BHYTpH Kopnyca UBII.

[lepeMenienue KabUHETOB WM CTe/JIaXKeW C yCTAaHOBJIEHHBIMH HAa HUX aKKyMYJSTOPHBIMHU
b6aTapesiMU HeJOMYCTUMO.

3.1.5 lloaxaoyeHre nUTaKLen ceTH, Harpy3ku u AKB

PekomeHayeTca OCYIeCTBJIATH MOIK/II0YEeHHE notpebuTesiel B OT/le/IbHOM
pacrnpefie/IMTeJbHOM INWTE, 3anuTaHHOM C BbixoZa WBIl. PexkomeHayeTcss BHHMaTeJbHO
OTHOCHTBCS K BOIIPOCAM CeJIEKTHUBHOCTH IPH UCIIO/Ib30BaHUU TPUMEHSIEMBIX JJIs1 TTOKJIH0YEHUS
notrpebuTesel aBTOMaTUYECKUX BbIK/IIOYaTEEH.

3.1.5.1 3amuTHBIE YCTPOMUCTBA

Jsig  3alUThl BXOJOB HEOOXOAMMO MUCNOJIb30BaTb TepMOMAarHUTHble aBTOMaTHYeCcKHUe
BBIKJ/IIOYaTEeJH.

Ha Bxoze nutarouieid MBIl MHUM A0KHA OBITh YCTAHOBJIEHA 3alUTA OT NeperpysKu 1o TOKY.
JTa 3alyTa A0/KHA ObITh BbIOpaHA B COOTBETCTBUHM C TOKOM INeperpyskd. ABTOMaTHYeCKue
BBIKJIIOUATE/IN J0JIKHBI ObITh BbIOpaHkI ¢ 3anacom 135% (tun C).

[Ipyn ucnonb3oBaHuu Ha Bxoze MBIl ycTpolcTB 3amuTHOro oTkiaoyeHus (Y30) HeobxogUMO
YYUTBIBATb BO3MOXHble TOKHM YTe4KH uyepe3 BcTpoeHHble B UBIl GuabTphI 3/1eKTpOMarHUTHBIX
nomex. MAKELSAN pekoMeHZyeT UCIIO/Ib30BaTh yCTPOMCTBO 3aLJUTHOTO OTK/II0YEHUSA OT TOKOB
yTedkH Ha 3emJito (Y30) HomuHasoMm 700 mA.

YcTpoUCTBO 3alUTHOTO OTKJ/II0YEHU, ycTaHaBaAuBaeMoe Ha Bxozie MBIl no/mkHO yoBIeTBOPATD
C/1eiyI0LIUM TPeOGOBaHUAM:

» YCTOWYMBOCTb K UMITyJ/IbCaM MMOCTOSTHHOT'O TOKA MPSIMOU M 06paTHOW HallpaBJIeHHOCTH,
» HeBocnpruHMUHBOe K UMIYJIbCHBIM TOKaM,

» Jluana3oH 4yBCcTBUTEJbHOCTH Y30 mo/nkeH HaxoAuTcs B peesax 0.3-1 ammep.
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3.1.5.2 Bbi60op KaGesi M npeAoxXpaHUuTe/Ien

CeuyeHus Kabesiei AOJIXKHbBI COOTBETCTBOBATb YKA3dHHBIM B Ta6m/1ue 3Ha4Y€HHUAM TOKa H
Halpd>XeHHAd U onpefejdTbCd HAlMOHAJIbHBIMU CTaHAapPTAMH.

MomHoCTh HomuHa/ibHbIE TOKH (A)
MBI (xBA) Bxoauble Toku mpu 100% Harpy3ke BbixogHble Toku npu 100%
U MaKCMMaJIbHOM TOKe 3apsaja AKB Harpy3ke (3P+N)
(3P +N)
380B 400B 415B 380B 400B 415B
80 137.6 128 127 123.2 116.8 112.8
100 172 160 158.7 154 146 141
120 206.4 192 190.5 184.8 175.2 169.2

[Ipy BbIGOpE ceueHUs Kabesield HEOOXOJAUMO YYMTHIBAThH HaJUYWe HEJUHEWHBIX HArpy30K U
rapMOHUYECKUX HCKAKEHUH MOTpPeOUTes el 3JIeKTpUYeCKOd 3Hepruu. TOKM B HEHUTpaJibHOM
MPOBOJIHUKE B ONpeJIeJIEHHBIX PEXHUMaX MOTYT JOCTUraTh 3HAYEHWH, MPEBBIMAIOIIUX TOKU
¢dazHoro npoBogHUKa B 1,5 pasa.

3amUTHBINA 3a3eMJISIOIIUNA MMPOBOJAHUK JIOJKEH COeJUHSATh KOPIYC KaXKAOro ImkKada U KOpIyc
UBIl oTaenbHBIM NPOBOJHUKOM C KOHTYpPOM 3a3eMJeHHs. TUNHUYHbIE CeYeHUsd JIMHUU
3a3eMJIeHUd JoJKHBI 6bITh: 50 MM2 aj1a 80 kBA, 70 mm2 g1a 100 kBA u 95 mM2 gyia 120 kBA.
JuinHa KabeJis He J0/DKHA MPEBbIIATh 5 METPOB.

3.1.5.3 [loagk/0ueHHue Kadeaen

BBozabl BxOJa, BbIXOJA M coeJWHEHHN akkymyaaTopoB WUBIl ocymecTBasawTca ¢ nepefHel
ctopoHsl UBIL

BHUMAHHUE! Ha Bxoae u BbIXoae MHWBII jgomxeH McCHoJ/ib30BaThCs
TPEXNOJICHBIA aBTOMAaTU4YeCKUM BbIK/IIO4YaTesb! HeliTpa/ibHBIA NPOBOJHUK
He JA0/DKeH HUMeTb B CBOel Len YCTPOMCTB pa3MbIKaHMA U He A0JDKEH
npepbiBaThCA!

BHUMAHME! HeiiTpasb BXoAa BBINPSAMHUTEJs M HeWTpasab BxoJa Gaiimaca
o6beauHATCA B UBII! [Ipu moaK/II0UeHUH BXOA0B BhINPAMUTEJIA U Gaiinaca K
He3aBHCHMBbIM HCTOYHHUKAM 3JIeKTPOCHA0KeHuA (npu Haauyuu B UBII sanHoi
ONIIVH) UCHOJIb3YyiTe HEUTPAJIb GaliacHOM TUHUM!
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KiemMMa noAk/I0UeHU K MUTAIOIEN CETU
KineMmma 6aiinaca

BbixoaHast KjieMMa

Knemma nogknouenuss AKb
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1. OTKJIIOUMTE BCe MepeKJIIYaTe/Nu Ha paclpefe]UTe/NbHbIX MaHes X (10 BXOAY W BbIXOAY),
yZI0CTOBEPbTECh, YTO KabesJu H30JMPOBAaHbl OT CETU W HArpy3Kd M He HaxXOAATCS MO[
HanpsKeHUueM.

C. baitnac M.Baiinac Bxoa Bbixog  AKB
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2. OTKpOHTe mnepefHIO JBEPb, OTKPYTHUTE BUHTbI KpeIJIEHUs 3alllMTHON MeTasJInuyecKou
naHesn ciepeny MBIl u oTkpoiiTe ee. [loaktounTe Kabesb 3a3eMJIeHHUS.
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3. YpocToBepbTeCh, UYTO BCe aBTOMAaTHYeCKHE BBIK/II0YaTe/I HAX0JATCSA B BBIK/JIIOYEHHOM
noJioxxeHUU. OyHKIIMOHAJbHOE Ha3HauYeHHe JaHHbIX IpepbiBaTe/ield U IOpAJ0K BKIYEHUs
WBII npuBeiéH B cylefyIOIIUX pasjesiax.
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4. [logcoenMHUTe BXOAHbIE Kabesu K KiaeMMaM Bxojia UBIT:

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

N (HeliTpasb) K KOHTaKTYy N.
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5.TlpoBepbTe NpaBUIbHOCTB YepesoBaHUd ¢a3s. [locsesoBaTebHOCTD $as - npsAMas (10 4acoBOH
CTpeJiKe — BIIPaBO).

6. /111 BBIXOIHOT'O COe/IUHEHHUS TIOBTOPUTE IIaru 4 u 5.
7.3aKpoiTe 3aIUTHYIO aHeJb U 3aKPEeNUTe BUHTAMMU.
3adukcupyiiTe Kabesib KIUIICAMU NOCJIE MOICOeJUHEHMUS.

BHUMAHMUE: y6eauTech, YTO Harpy3ka OTK/JIDYEHA U U30/IMPOBaHA OT BBIX0JAA
UBII B c/1iyyae ee HErOTOBHOCTHU K NMOAK/II0YEHHUIO!

BHUMAHHME: mnepeg 3anyckom MWBIl yaocroBepbTech, 4YTO KabGejbHble
CoeJJMHEHMA BbINOJIHEHbl npaBuwibHO. Eciim Ha Bbixoze WBII umeetcs
TpaHcpopMaTOp rajlbBAaHUYECKON pa3BA3KHU, O06paTUTe BHUMaHUE HaA €ro
NOAK/JIYEeHNEe U COOTBETCTBHE HAIMOHAJbHBIM TpeGOBaHMSM  Ha
MOAKJ/II0YEeHue.

BHUMAHHME: IIpoBepbTe mnoAK/JNYEHHE Kabejel 3a3eMJIeHUs Iepej,
BiwyeHnueMm WBIl. HenmpaBujibHO BbINOJIHEHHOE WA OTCYTCTByKOLlee
3a3eMJIEHHE MOXKET ObITh ONMACHO JAJIA »KMU3HH, A TaK Ke BbI3BaTh IOBPEXKAEHUSA
UBII u Apyrux yCTpoOMCTB.
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3.1.5.4 lloaxmouenue AKb
B aToMm pasaesie npeacTtaBJieHa Ipoueaypa C60pKI/I U MMOAKJIOYEeHHUA BHEITHUX aKKYMYJIATOPOB.
3.1.5.4.1 lIpoueaypa yCTAaHOBKM U NOAK/II04YeHUs: BHelIHUX AKB

[logpo6Hyl0 MHbOpMalLU0 O KOHPUrypalMu BHeNHUX OaTapeil cM. B pasgene 3.1.3.2
«KoHdurypanus BHEIIHUX aKKyMyJISITOPOB».

B /JlanHoM pasjesne 1npeAocTaBJeHa HHPopManus 1O MNOAKJIYEHUIO BHEIIHEro
aKKyMyJasiTOpHOro Maccuba K UBIIL.

BHUMAHHME! He pgomyckaiiTe kopoTkoro 3ambikaHus neneii AKB! KopoTkoe
3aMbIKaHMe GaTapei MOXKeT BbI3BaTh TPAaBMbI U NOBPEXAeHHUs 060pyJ0BaHUA!

HampspkeHue Ha BbIBOJAX OGaTapeMHOro MaccuBa Moxker aocturate 800B
NOCTOSIHHOrO TOKa!

JaHHOe omnucaHue AAET o0liee NpejcCTaBJeHHE O MOHTa)ke GaTapelHOro
MaccuBa! MoHTaX 6GaTapeiiHOro MacCHMBa MOXET OCYIIeCTBJISTHCA TOJbBKO
00y4YeHHbIM NepCcoHaI0M!

BarapeiiHble mKapbl WM CTeJJIaXKM MOTYT YCTaHABJMBATbCS, KaK B HeNOCpeJCTBEHHOH
6.u30ctu oT MBI, Tak 1 Ha yJjaieHUH.

[Ipu ycTaHOBKe 6aTapelHOT0 MacCHMBA Ha y/aJleHUU NIPH BbIGOpe cedueHUs1 Kabesiss Heo6X0uMOo
YYUTBIBATh NIaZleHHe HaNpsKeHUsl B 3aBUCUMOCTH OT JIJIMHbI JIMHUU.

Takke As1a 3alUThl KabeabHoUW JMHUM Mexay WBIl u 6aTtapelHBIM MacCMBOM HeO6XOAMMO
MCI0J1b30BaTh COOTBETCTBYIOLIEe 3allUTHOE YCTPOMCTBO, aBTOMAaTHYeCKU I BbIK/II0YAaTe/b WU
6JI0K TJIAaBKUX BCTAaBOK. MeCTO yCTAaHOBKM JJaHHOTO YCTPOMCTBA MOXET ObITh BBIOPAHO B
COOTBETCTBUU C (GaAKTUYECKUMH YCJIOBUSAMH Ha OOBEKTE KW MOXET pacrosaraThCs Kak
HeNocpeACTBEHHO B 6GaTapeHHOM WiKady W/IM Ha CTeJllaXke, TaK M B HeNoCpeJCTBEHHOH
0JIM30CTH OT HUX (IIMUT GaTapelHbIX MPeIoXPaHUTEEH).

1. [lepeBepuTe B noJsioxkeHue «BbIKJI» pasbeaunuTens “CB4” na UBIL

2. OTk/1104MTe GaTapelHbI pa3MblKaTe b B 6aTapeltHOM KabuHeTe (IIPU HAJIMYHHU).

3. YaanuTe npefoxpaHUTe M B 6aTapeiHOM KabuHeTe (1UTe 6aTapeldHbIX IpefoXpaHuTeNe).
4.Ypanute 6aTaperHble MpeJOXPaHUTENH, yCTaHOBJIeHHbIe B UBII.

5.Y6enuTtech B npaBUJIbHOCTHU cxeMbl coeauHeHust AKB B 6aTapeiiHoM MaccuBe.
6. [logknrouute kabesau k UBIl: e auHuu k kiemmam “N” (Heiitpanb AKB), ogHy 1uHuIO K “+”

“« «

(nonoxkutenbHbld mosoc AKB) U ofHy auHUIO K (orpuuaTtenbHbll noJswoc AKB)

COOTBETCTBEHHO.
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7. lloaxnrourTe kabenu, orxoadamue oT UBIIl k kjieMMaMm B 6aTapeiiHOM KaGWHETe WU LUTE
npefoXpaHuTesed OGaTaped COTJIaCHO NPUBEJEHHOW HUIXKe cXeMe MOJK/IYeHHUS BHEIIHHX
aKKyMYJISITOPOB.

OT 6aTapelHOro MaccuBa A0 3aUMUTHOTO ycTpoicTBa B UBII ucnosib3yeTcs 4eTbIpEX NpOBO/IHAsA
cxeMa MO JIKJII0YEeHUS:

» N(UBI) & [TonoxutenbHoe nieyo AKB "-" kinemMmMa
» N(UBI) & OTtpunateabHoe miedo AKB "+" kiemMa
» “+ AKB” (MBII) & [TonoxuTenbHoe maedo AKB “+“ kieMMa
» “- AKB” (UBII) & OTtpunartenbHoe miaeyo AKB "-" kiemma

8. Euge pa3 npoBepbTe NOJAPHOCTb U IPpaBUJIbHOCTD nogkaodyeHus AKb k UBII.

9. YcraHoBuTe GaTapelHble npeaoxpaHuTenu B UBII.

10. YcTraHoBHTe GaTapeiHble NMpeJIOXpPaHUTENN B 6aTapelHOM KabuHeTe (I[UTe GaTapeHHbIX
npeoxpaHuTesieil).

11. llpy HanM4UM pa3beJUHUTENs B GaTapelHOM KaOuHeTe IepeBefiUTe ero B IMOJIOXKEHUe
«BKJI».

12. TlpousBeauTe M3MepeHUs] HaNpPSKeHUs] Ha KJIeMMax Nojk/awdeHuss 6artapeit B UBIl u
y6euTech B €ro COOTBETCTBUM U NPAaBUJIbHOM MOJIAPHOCTH.

Bbi6op cedeHusi GaTapedHOro Kkabessi oInpejesseTcsl MaKCUMaJbHbIMM TOKaMH B ILeNu
noctogaHHoro toka UBIl, npuBegenHeiMu B pasfene «3.1.3.2». B ToM >xe paszesie ykKasaHBbI
peKoMeHJyeMble HOMHUHa/Ibl OaTapeWHbIX MpegoxpaHuTesnedl jisg UBIl u 6aTapeHHbIX
KabuHeTOB. PekoMmeHJyeTcs BbIOMpaTb MHHUMaJibHOe CcedyeHUMe OaTapelHOro Kabesns B
COOTBETCTBMU C HOMHHAJIbHBIM TOKOM TIpejoxpaHuTeseil. [nsg GoJsiee MOAPOOHBIX
peKoMeHJaLUi 10 BbIGOPY MUHHUMAJbHOTO ceueHHUsi Kabesiell ob6paTuTech K cTraHzapTy EN
50525-2-31(VDE 0100-430) u k HauMOHa/JbHBIM CTaHAApPTaM M TpeboBaHUsAM. [Ipu BbIOGOpe
ceyeHUs1 6aTapeiiHOro kabeJisl ciefyeT YUUTBIBATh JJUHY KabeJbHOU Tpacchl, 06lee najeHUe
Halnpsi>KeHusl B KabeJbHOM JIMHUM He JOJDKHO npeBbiaTh 0,5B.

[Ipy UCNONb30BaHUM BHELIHEro 6aTapeWHOro MacCUBa, PEKOMEHJYETCHd HCIOJIb30BaTh
BHEIIHWM TeMIlepaTyPHBIN AATUYHK A5 06ecledeHus1 ONTHMaJbHOTr0 pexxrMa 3apsaga AKB.
MecToM yCTaHOBKH JaT4YHMKa CJeAyeT BbIOMpPATh 30HY C HauboJblIed TeMIepaTypod B

6aTapellHOM LIKady WU Ha CTeJIaXe.

Cxema IMOAKJ/IDYE€HUA BHEIIHHNX aKKYMYJIATOPHBIX MACCUBOB IIpeJCTaBJ/IEHA HUXKE.
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3.1.5.5 lloak/1I049eHus Kabeel ynpaB/ieHUs: U UHQOpMaLu
B UBII MAKELSAN uMetoTcs cTaHAApTHbIE BCTPOEHHbIE UJIU ONIMOHAJIbHbIE KAPThl U pa3bEMbI
JUIi  MOHUTOpPHUHTA C MCHOJb30BAaHWEM pa3/JMYHbIX IPOTOKOJIOB 0OMEHa JaHHBIMH,

NO/IKJIIOYEHUS] BHEUIHUX JATYMKOB W MaHeJeld ynpaBJeHUs], CUTHAJM3aLUU U MapasjiesbHON
pa6oTsl UBIL.

PasbeMbl A1 NOAKIYEHUSA U YCTAHOBKM ONIMHI C iMLieBoU cTopoHbl UBII:

» 1 pa3beM uHTepdeiica mocae0BaTeJbLHOr0 060MeHa JaHHbIMU RS232,
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» 2 csoTa pacuivpenus (g onnuoHanbHbIX 1aT SNMP, ModBUS RTU, Dry Contact)

PazbeMbl Aj11 noK/I04YeHUs ¢ BepxHel cTopoHbl UBII:

» lloprt i noik/t0YeHUs Kabesel napasiesbHOU paboThl (CTaHAAPTHO)

3.2 [lapannenbHasa ycTaHOBKa

,ﬂaHHbIﬁ Tun MBIl nMeeT BO3MOXHOCTb MapaiyieJIbHOTro MNOAKJIIOY€HHUA U COBMECTHOM pa6OTbI

Heckosibkux MBIl Ha 06111yt0 Harpy3Ky.

[Togpo6Hyto uHpopManuio 06 ocobeHHocTsix UBIl Boxer paboTarouux B mapasjiesb MOXHO

MOJIYYUTD B pecTaBUuTebcTBaXx MAKELSAN.

IIpoBegeHue pa6oT no BBOAY B 3Kkcmiayatanuw HWBIl pa6orawmux B
napa/uieJlbHOM peXUMe JOJKHO OCYIIeCTBJISITHCA TOJBKO aBTOPM30BaHHBIM

MAKELSAN nepconasiom!

[Ipu Heo6xoUMOCTH pe3epBUpoBaHUs (N+X) v NOTPeOGHOCTH B yBeJIMUeHUHU MOIIHOCTH NX, B
napaJijieJIbHyI0 paboTy MoxKeT ObITb nozk/ao4deHo 10 8 UBIl Boxer. [IpuHIMnIuanbHas cxeMa

IMapaJuyieJIbHOTO MOAKJ/IFOYEHUA WBII npeacTaBJieHa HUXKE.
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[Ipu mapasienbHOM paboTe, Bxoabl MBIl nuTarTcs ¢ o6iiero BBo/ia, a BbIXoAbl Kaxkaoro UBII
00'beIMHEHBI Ha 0061eM BbIxoJ e nmodasHo. [Ipu aToM kaxabiii UBII uMeeT cBOM cOGCTBEHHBIH
MacCUB aKKyMyJdaTopoB. OJWH aKKyMyJSITOPHBIA MacCUB He MOXET UCI0JIb30BaThCs

HeckosbKkUMHU UBII ogjHOBpeMeHHO.
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[Ipu pasmemienuu UBIl Ha miomajike npd paboTe B mnapasijiesib HeO6GXOJUMO YYUTHIBATH

caesyolee:

>
>

[TapasiesnbHo nogkaodaeMble UBII 10/KHBI 6bITh OJJHOM CEPUU U MOLIIHOCTH.

UBIl po/mkHBI HMMEThb OJWHAKOBble BEpPCUM INPOrpaMMHOr0 obecleyeHUs, IpHU
pasaunyatoniyuxcs Bepcusx [10 Heo6x0/MMO 0GHOBHUTH U MPUBECTU K OJTHOW BEPCHM.

WBII gomkHbI OBITH pa3MellleHbl B HENOCPE/ICTBEHHOUN 6JU30CTU APYT K APYTY. (AJUHA
KabeJisi mapaJsiiesibHOM paboThl, uAyLero B koMiiekTe ¢ UBI1 110 cm)

Kaxxabiit UBIl fomkeH O6bITh NOK/II0OUEH K 3a3eMJIAIOILEMY KOHTYPY MHAUBU/YA/bHO.
Bxogbl 1 BbixoAbl Bcex UBIl fo/mKHBI ObITb 00beJMHEHBbl B IUTAX paclpejeseHus
nodasno (U1-U2-...-UN), (V1-V2-...-VN), (W1-W2-..-WN).

Kaxxgbiii UBII nomxeH ObITh NOAK/IOYEH K UHAWBUyaJbHOMY 6aTapelHOMY MacCHUBY,
pa6oTa Heckosibkux MBIl c 0611eil 6aTapeeii He OMyCcKaeTCs.

JlJ1s1 paBHOMePHOTI0 pacnpe/iesieHus (AesneHus) Harpy3ku Mexay UBII, asuHbI U ceyeHus
CUJIOBBIX KabeJsieH OT pacnpeaesuTesbHON naHeau 10 Bxoaa MBI u ot BeixogoB UBII fo
IIMH B pacnpe/ieIUTeJbHON NaHe U, J0/DKHBI ObITh paBHBIMU MeXy CO60H.

3.2.1 HacTpoiiku napasijieibHOr0 NOAK/II0YEeHUA

Kab6esu napasiesnbHON paboThl NOAK/I0YAIOTCS N0C/AeA0BaTe/bHO, KaK I0KAa3aHO Ha PUCYHKe.
llenu obMeHa JJaHHBIMU NapaJ/LiesibHOM paboThl HA nepBoM MBIl B nenouke u nocaenHem UBII
TEPMUHHUPYIOTCA UAYLIMMU B KOMILJIEKTE COOTBETCTBYIOLIMMH pPa3bEéMaMHU.

Hcnosib3yiTe TOJIBKO OpUTHHA/IbHBbIE Kabesy, nponsBegeHHbie MAKELSAN.

Hactpoiiky HWBIl npu mnapaaiesbHOM NOAKJYEHUH [JOJDKHbI OCYLECTBJSATD TOJbKO

npeacTaBuTe U cyK6bl cepBruca MAKELSAN.
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4 IKCIIVIYATALLIUA

4.1 Ilponeaypsl IKCIJIyaTalMHU

B 3ToM pasjese Bbl MOXeTe HaWTU HHPopMalMi0 06 aBTOMATUYECKHUX BBIKJIHYATEJSIX
(mpepsbiBaTesAX 1enu), poleAypax ynpaBiaeHus UBIl: BkiIoYeHUH, TecTax, pexXuMax paboThl,
otkiodeHun HWBIIl, nmpoTokosie mocjemoBaTesibHOTO oO6MeHa agaHHbIMH, EPO -aBapuiiHoro
OTKJIIOYeHUs NUTaHus U RS232.

4.1.1 llpepbiBaTe U LENU

B UBII ycTaHOB/IEHO HECKOJIBKO MIpepbliBaTe el ey, KOTOpble HAaX0AsTCs B HYXKHEH 4yacTH Ha
nepe/iHel nmaHequ BHyTpu Kopnyca MBIL. 3To aBToMaTHYecKue BbIK/IOYaTeau: BxoaHou CB1,
cepBucHoro 6ainaca CB2, BeixogHou CB3, 6aTapeiinbiii CB4, oTenbHOr0 BXoja 6aiinaca CB5
(OnumoHaIbHO).

Yepes npepoiBaTesnb CB1 Ha BxoaHble ey MBIl noctynaet nuTawinee JuHeHoe (dpa3br L1, L2,
L.3) nanpsbxeHue.

[IpepbiBaTesnb CB2 cepBucHBIN (MexaHHWYeCcKUI) Galmac MO3BOJISIET OCYIIECTBJATh MUTaHUE
Harpysku MuHys uenu WBIl npu oTkiawodeHHbix npepbiBaTesisx CB1, CB3, CB5 u CB4 B
cuTyanusx, korga MBIl HercnipaBeH UM neperpy:eH, a TakXke B CUTyalusX, KOTja He06X0 MO
NpoBeJileHHe CepPBUCHBIX paboT BHYTpH Kopnyca MBIl 6e3 npepplBaHUsA B MMTAHUM HArpy3KH.
[Ipu sToM 6GJiarojaps Ienu KOHTPOJSL COCTOsiHUS mnpepbiBaTesiss CB2 mpu ero BKJIKYEHUHU
aBTOMaTHU4YeCKHU aKTUBUPYETCSl CTaTUYeCKUU O6alnac, U MHBEPTOP OTKJII0YAETCS OT BbIXOJHbIX
nenei UBIIL. Baarogaps aToi $yHKL MU Harpy3ka MoxeT ObIThb lepeBe/leHa Ha NUTaHue 110 el
MexaHu4ecKoro 6aiinaca 6e3 pa3pblBa MMTAHUS.

IIpepsiBaTens CB3 pomkKeH ObITh BKJAKWYEH NPU IepeBoJie Harpy3kKd Ha
craTudeckuil Gaimnac. Ilocne nepexkawdyeHus UBIl B peXumM cTaTU4YeCKOro
6aiimaca U BKJ/IIOYeHHs NpepbiBaTteia CB2 (MexaHuW4yecKHH 6Gailmac), BbIXOJ
HUBII (CB3) M0OXKHO OTK/IIOYUTh, HArpy3Ka MPU 3TOM OCTAaHETCA MOAK/JIIYEeHHOU
MO LeNy MeXaHU4YeCcKOoro 6anmnaca.

[IpepoiBaTenb CB4 ocyujecTBiisieT noJk/a0yeHUe 6aTapeHOro MaccuBa K IIMHEe NOCTOSIHHOIO
Toka UBIIL.
Yepes npepbiBaTesb CB5 nojk/aodaeTcss nuTaHue 6alinacHbIX IMHUH (IPY HAJIMYUHU ONLUU).

BK/Il0YUeHHbIe
Pexxym pa6oThI OnucaHue
npepsiBaTeau
CB1, CB3,CB4, | HopMa/jbHbIN WBIl paboTaeT B HOpMaJbHOM peXXHUMe ([BOMHOE
CB5 pEeXUM npeo6pa3oBaHUE).
Pexxum HUcnonbsyerca ecan HUBIl neperpykeH uau
CB1, CB3, CB4, y Perpy
CBS CTaTUYECKOTO HeUCIIpaBeH, Harpyska aBTOMAaTHYECKU
barmaca epeBOJUTHCS Ha JIMHUIO CTATUYECKOTOo 6aiaca.
. WBIl BoeikiaO4YeH. Harpyska mnuTaeTca 4yepes
CB2 CepBHUCHBIN pexuM . . Py p
CEepBUCHBIN bailnac.
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4.1.2 llepBbIi 3aN1yCK

AelCTBUS HeOO6X0JAMMO BbDK/JATh 5 CEKYHJ U yOeJUTCA B OTCYTCTBUU

: NMPEAYINIPEXK/IEHHUE: nepen BbINOJIHEHHMEM KaXKAOro MNnoc/jaeAyloLIero
HeLUTAaTHBbIX JAJis NpoueAypbl 3alyCKa aBapUMHHBIX COOOLEHUMH Ha

JHUCILIEe.

1. [IpoBepbTe U epeBeAUTE MOJIOXKEHUE BCeX MpepbiBaTesel B noyioxkeHue BBIKJIL.

2. HaxxMUTe KHOMNKY Mpe/i3apsaaa HIKMHbI NOCTOssHHOTOo Toka (SW1) u yiepxuBaiiTe ee He MeHee
10 cekyH/.

3. YcraHoBUuTe BXOJHOUM mnepekstodatesb (CB1) u mepeksodatesnb BBoa 6Gakinmaca (CB5) B
noJsioxkeHue BKJL.
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o MAKELSAN BOXER 18/07/2012 16.12:47
4. Ucnosib3yd nepejHION0 NTaHe b, JauTe 120KVA 3/3 SINGLE

KOMaHAy Ha BKJIIOUE€HH e npeo6pa3y101.ueﬁ

vactu UBII (BelnpsAMHUTEIb U UHBEPTOP). > Start

Stop

Switch to BYPASS

I'naenoe menro> Konmponwy > Ilapone > Switch to UPS

Cmapm Battery Quick Test

Battery Capacity Test

. Stop Battery Test

5. UHpukaTopbl Ha nepejHeld naHesu U KK : Y

3KpaH AO0JDKHBI NoKasaThk, 4To MBIl BKIOUMI

BBIIIPSIMUTEJb, 3aT€M BKJIIOYUJI CTATUYECKUN
p » 3aTe 18/07/2012 16.08:22 |No Alarm

(annekTpoHHBIN) 6aknac, a 3aTeM mnepeiiea Ha [ INERGERYEEE

paboTy OT MHBEPTOPA, B HOPMAJIbHBIM peXUM

paboThI

6. BkitounTe 6aTapeiiHbiil npepbiBaTeib CB4 B mosioxxenne BKJI
7. BKJirounTe BBIXOJHOM aBTOMaTH4YeCKHH BbIKIodaTea b CB3 B mosioxxenue BKJL.

OROAG
P °1°[c1°[c —
OJaloJel2 ofglofele
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8. MoxeTe nocJjie/loBaTe/IbHO BKJIIOUYUTH aBTOMAThI OIK/II0YEHHBIX K MBIl noTpebuTenei.

[locne mpoueaypbl 3amycka NpoOBepbTe II0 MHEMOCXEMe, 4YTO Harpyska INHUTaeTcs 4Yepes
CTaTHU4YeCKHe NlepeKJioyaTe/]d UHBepPTOpa. B IpoTUBHOM cily4ae nNpoBepbTe 0061 1e U Topa3HbIe
Harpy3ku UBII. Tlpu neperpyskax B mMoMeHT 3anycka WBIl BbljaeT 3BYKOBble aBapUWHbIE
CUTHAJIbl 0 COCTOSAHUH Ileperpy3KH, Harpy3Ka Ipy 3TOM He 3alIMThIBaeTCs.

4.1.3 TectupoBanue UBII, npoBepKa pe’KUMOB pa6dOThbI

[locie mepBOro 3aMycKa, C [eJblo0 NPoBepKU QyHKIMOHaNbHOro cocTosiHus MBIl ocymecTBuTe
NepeK/IIYeHNs MeXAY peXKUMaMu paboThl.

4.1.3.1 [lepexk/10YeHre U3 HOPMaJIbHOTO pexkuMa B Pexxuim pa6oTsl oT AKB
BrikjtouuTe npepbiBaTesb CB1l. 3To OTKIWYUT HoJadyy NUTaHUS Ha BblnpamuTesb HBIL

WHBepTOp 6yJeT MCNOJb30BaTh IHEPTrUI0 aKKyMyasaTopoB. [locsie mpoBepku paboThl, CHOBA
BKJIDUHUTe NpepbiBaTesb CB1.
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4.1.3.2 llepexnoyeHnre u3 HopmasibHOro pexkuma B peKUM CTAaTUIECKOro Gaimnaca

HCHOJII::SYH IaHeJIb YIIpaBJIEHHdA, Yepe3 MEHI0

MAKELSAN BOXER 18/07/2012 16.12:47
nosb3oBaTtessg nepeksawodute UBIl B pexum 120KVA  3/3 SINGLE
craTudeckoro Oaknaca. Ha MHeMocxeme Stant
o ar
JloJKeH 3aropeThbcs CBETOIUOHBIN Stop

WHJWKATOP CTaTU4YeCKOTo Gaiinaca. >Switch to BYPASS
Switch to UPS
Battery Quick Test

I'nasnoe meniwo> Koumpoawv > Ilepex. Ha Battery Capacity Test
Baiinac Stop Battery Test

[IpoBepbTe no MHeMocxeMe, 4To UBII nepemen

o 18/07/2012 16.08:22 |No Alarm
B pexxuMm Cratuyeckoro 6Gainaca. Ha [ NpesssSyy s
MHeMoOCXeMe Jl0JDKEeH 3aropeTncs

CBETOMOHBIA UHJUKATOP CTaTUYeCKOoro 6anmnaca. B
3TOM peXHUMe Harpyska IepeBejieHa Ha MUTAHHUE 1O
OalnacHOU JIMHUH, HANIPSIMYIO OT CETH, MUHYS IeNU
npeo6paszoBanus UBIIL.

IIPUMEYAHHUE: eciu ceTh HaxoAUTCd  BHe
JONycTUMBIX pAuana3zoHoB HWBIl He ocymecTBUT
nepexo/i Ha IMHUIO 6ainaca.

4.1.3.3 llepexknoyenue u3 Pexxuma ctratuyeckoro 6amnaca B HopmasbHbii Pexxum

C maHenu mnoJsb3oBaTessa nepekyawdute HWBIl yepe3 MeHwo KoHTposib, nepexon Ha WBIL
Y6enutech B usMeHeHUH cocTosgHusa MBIl Ha MHeMocxeMe.

I'naenoe menio > Konmpoab > llepex. Ha NIV = R IR R
HBII 120KVA 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

INPUMEYAHMUE: eciv nmapaMeTpbl UHBEPTOpPA BHe [ONYyCTHUMBIX JUANlA30HOB, €CJIU UMeeTCHd
neperpyska u neperpes, UHBEpTOp He IPUMeT Ha ce0s1 HarpysKy.
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4.1.3.4 llepexnoyenue us HopmasbHOro pexxuma B PexkuM cepBHCHOro 6ammnaca

BHUMAHHUE: Ilepen nepexawodyenueMm UBIl B pexum cepBHCHOro 6Gaiimaca
y6eauTeCch, UYTO BbIX0J, NHBEPTOpPa CUHXPOHU3MPOBAH C JMHUEN 6ainacHOro
BX0/a. B IpoTUBHOM cjlyyae NpU nepeK/JII04eHHH BO3MOKHO KpaTKOBpeMeHHOe
(mo 15 MceK) oTK/II0YEeHHE HAarpy3KHu.

6aiinaca. IIpoBepbTe mno MHeMmocxeMme, uto MHWBIl mnepemen B pexum
CraTuyeckoro 6aiimaca. Ha MHeMocxeMe J0JKEH 3aropeTbCcsd CBETOAUOAHbIN
UHJMKATOP CTaTU4YecKoro Gaiinaca.

IIpu paGoTe yCTPpOHCTBa B peXUMe CEPBUCHOr0 (MexaHH4eCcKoro) Gaiimaca
OTK/IIOUeHHe HelTpajbHOro mnpoBogHuka ot MUBII He jgonmyckaercsa. B
NMPOTHBHOM CJIy4yae Harpyska 6yAeT 06ecTo4yeHa.

2 Hcnosib3ysa nepeJHIOK NaHeJsb, nepekawuyure UBIl B pexKuM CcTaTUYECKOro

I'naeHoe meHio > Konmpouaw > Ilepex. Ha MAKELSAN BOXER 18/07/2012 16.12:47
Baiinac 120KVA 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 npepbiBaTeib CB2.

P -
’ ORORO
oA [ha
~— 1*51°] *51°]
el e
=
(=7
[oeelely  plofe]e]e]
Jol[o[o]elq - plofe]e]o]
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2. Mcnonib3ysi maHesb ynpasJieHus, ocTaHoBUTe MBI | ryypr=geyysr=rey= 18/07/2012 16.12:47
160KVA 3/3 SINGLE

Start

> Stop
Switch to BYPASS
Switch to UPS
Battery Quick Test

I'naeHoe meHio > Konmpousis > Cmon

Battery Capacity Test
Stop Battery Test

18/07/2012 16.08:22
Normal Mode

3. BeixutrounTe npepeiBatesiu CB1, CB3, CB4 u CB5.

N
o] |o] o
CB5
OFF
TN
o] o] o
CB1
OFF
[ooe]elg - ple]e]o]o]

BHUMAHHUE: nepen mnpoBeaeHuem o6cay:kuBanusa MHWBII pgomkxeH ObITh
otkI04YeH oT ceTd U AKB. Tak ke He06X0AMMO BbIXKJaTh HE MEHee 5 MUHYT 0
MOJIHOM paspsaAgKH KOHAEHCATOPOB IUIHMHBbI IMOCTOSIHHOrO TOKa IOC/ae
OTKJ/IYEHHS NUTAHUA C NOC/IeAyieil IPOBEPKON HAJTUYNA HaNPsHKEeHU .
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4.1.4 ITosiHoe oTka04YeHue UBII

1. BrikiarouuTe noAkar4éHHble K MBIl Harpysku.
2. Komanpoit u3 mento KoHTposib Ha epe/iHel aHe U 0CTaHOBUTe paboTy nuHBepTopa UBII.

MAKELSAN BOXER 18/07/2012 16.12:47
120KVA 3/3 SINGLE
I'naenoe menio> Konmposaws> I[lapoav>
Cmon Start
>S5top
Switch to BYPASS Status
3. C moMmombl UHAWKATOpa Oailnaca Ha Switch to UPS
Battery Quick Test Setup
MaHe/JIM MHEMOCXeMbl YOeIUTeCh B Iepexo/ie Battory Capacity Test
WUBII B pexxuM cTaTU4ecKoro 6aimnaca. Stop Battery Test Logging

4. [looyepeHO OTKJIIOYHUTE  BBbIXOLHOH

Service
npepbIBaTe b CB3, npepbiBaTesb
akkymyasiTopoB CB4, BXoZHble npepbIBaTeN 18/07/2012 16.08:22 |No Alarm

CB1 u CBS. Normal Mode

BHUMAHHME: IIEPE/] IIOJIHBIM OTK/IIOYEHHUEM UBIl Y1O0CTOBEPBTECH, YTO
JAHHOE JEHCTBUE HE NPUBEAET K HEIJIAHOBOMY BbIK/JIIOYEHHIO
KPUTUYECKU BAXKHBIX IOTPEBUTEJIEH!

4.1.5 EPO (ABapuiiHoe oTk104yeHue UBIT)
[Ipu HaxkaTuu Ha KHoNKY EPO Ha nepegHelt nanenu, UBIl oTK/IIOYUT BINPSAMUTENb U UHBEPTOP.

Ecnu mpejcraBieHa WM HAacTpoeHAa OMIMA OTK/IKYEHUS IpepbiBaTesis BbIXoAHOU Iernu, UBII
MeXaHUYeCKH OTKJIIOUUT Lienu Harpysku (CB3).
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4.1.6 CpeacTBa MOHMTOPHUHIA, CBSA3M M MOC/eA0BaTe/JbHOr0 OOMeHAa AAaHHbIMU
RS232

Cepua Boxer B CTaHJapTHOM HCIOJHEHUMU OCHallleHAa KOMMYHHUKAllMOHHbIM mopToM RS-232,
nojjepxxuBawiiuM npotokosibl SEC u TELNET. 3To rasbBaHMYecKd HW30JUPOBAHHBIN U
6e3omacHblii uHTepdeiic. Yepe3 JaHHbI NOPT BO3MOXKEH JUCTAHIMOHHBIH MOHUTOPHUHT
coctosinusi UBII c ucnosnb3zoBanuem 1K uau SNMP apantepa

[Ipn ucnosb30BaHUM ONIMOHAJbHBIX KapT SNMP, MODBUS usin KapThl «Cyxux» (pesiedHbIX)
KOHTAKTOB TaK € MOXeT OCYLeCTBAATbCA AUCTAaHUUOHHBbIA MOHUTOpUHT WBIl. KoHTposb
coctossHusi MBIl MoxeT 6bITh ocyliecTBJeH ¢ noMolbio [1K no sokaibHONW BBIYUCAUTENBHOU
cetu (SNMP), 160 naHHbIe 0 cocTossHuU MBIl MoryT nepe/jaBaThCsl B CUCTEMbI aBTOMATHU3aIUU
(ModBus, «cyxue» KOHTAKThI).
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5 COBBITHSA U 3BHAYEHHSA COOBILEHUH

[Ipy BOBHMKHOBEHUU OIpeJieJIEHHBIX COOBITHH, a TaKKe NpU oNpeseséHHbIX AehdcTBusAX, UBII
3adUKCHUpYyeT JJaHHOe COOBbITHE B 3KypHaJe COObBITUH U BKJIIOYHUT 3BYKOBOE OIOBELEHHUE.
[lepBuuHyto uHpopManuo o pexxume pa6otel MBIl U ero cocToOsTHUM Bbl MOXKeTe MOJYYUTh C
WMH/JMKallMM Ha MHeMocxeMe. Bosiee mojpo6Has MHpopManus NpejcTaBjieHAa Ha 3KpaHe B
’KypHaJie COOBITUH, I'Zile MOTYT ObITh NPe/CTaBJIeHbl CeAyIOlIHe COOOIeHU.
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No CobbITHE 3HayeHUe COODIEeHUS
1 R$232 Start WBII 3any1ieH curHajoM KOMMYHHUKallMOHHOTO uHTepderica RS232.
Command
2 RS232 Stop UBII ocTaHOBJIEH CUTHAJIOM KOMMYHUKaLlMOHHOT0 nHTepderica RS232.
Command
[Tocsie BocCTaHOBJIEHHS IapaMeTPOB NUTAIOL e CeTH B IpeiesIbl
3 Auto R JIONYCTUMbIX 3HAaYEeHUH, Yepe3 onpe/ieIEHHBIN TPOMEKYTOK BpEMEeHHU
uto Restart HWBIl aBTOMaTH4YeCKU epe3anyCcTUIICA Y epelléy B HOpMaJbHbIN PEXUM
paboThl
4 UPS Startup ['s1aBHBIM KOHTpOJ1ep UBIIl nonyyua nutaHue.
5 Soft Start Fail UBII He MOXKeT 3apsJUTh IKMHbBI TOCTOSHHOTO TOKA /10 TpebyeMoi
BeJIMYMHBI
6 Quick Battery Test | HayaT kpaTKOBpeMeHHBIH TECT aKKyMYJISITOPOB.
7 Deep Battery Test | HayaT TecT npoBepKH COCTOSIHUSA aKKYMYJIITOPOB.
8 Battery Self Test HauaT neproandecKui TeCT aKKyMyJISITOPOB.
9 End Of Discharge [Ipu pa6oTte MBIl B pexxume ot AKB Hanpsi>keHue 6aTapei JOCTUTJIO
MHUHHUMAaJIbHOT'0 3HaueHUs (6aTapeu MOJHOCTbIO Pa3psi’KEHDI).
UBII HaxoAWJICS B COCTOSIHUM NTeperpy3Ku 60Jiee YCTaHOBJIEHHOTO
10 Overload Timeout | suMuTa BpeMeHU. Harpyska 6yeT nepek/aodeHa Ha CTaATUYECKUN
6ammnac.
11 End of Battery Tect AKDB 3aBepiueH. PesysbTaThl TecTa AOCTYynHbBI B MeHI0 CTaTyc Ha
Test KOHTPOJIbHOW NaHeJI .
12 Batt. Test Aborted B xo/ie TecTa akKyMyJIITOpa, TECT ObLI MTPEKpalleH KOMaH/I0H C AUCILIes
WJIM 110 TPUYMHE HECOOTBETCTBUS YCJI0BUAM NPOBeIeHUS TECTa.
13 Manuel Switch To | W3 meHto koman UBII 6bl1a 1TaHa KOMaHia O MEPeBO/ie Harpy3KH Ha
BYP JINHUIO Gaiinaca
14 NoB HWBII onpefennn oTCYyTCTBUE NOLKJIIOYEHHBIX K HEMY aKKYMYJISITOPOB
o Battery (BO3MOXKHO MPU BBIKJIOYEHHOM 6aTapeliHOM aBTOMarTe) .
15 Maint. BYP. Sw. On | Bbli1 BK/IIOYEH MepeK/I0YaTe b CEPBUCHOTO (MeXxaHUYeCcKoro) 6ainaca.
16 Ambient Abnor. TeMnepatypa paboueit cpeabl MBIl BhIlIa 3a pefiesibl JOMYCTUMOTO
Temp. JuanasoHa. [IpoBepbTe BEeHTUJIALHMIO.
Inverter TeMnepaTypa HHBepTOpa BhIllJIA 33 Ipeesbl JONyCTUMOTO AUana3oHa,
17 Overtemp NpU NMOBBIILIEHUH TEMIIEPATYPHI ellle Ha 5 rpaZycoB, Harpy3ka 6yaeT
) nepeBeJieHa Ha JIMHUIO CTaTUYecKoro 6ainaca.
TeMnepaTypa BeIIpSAMUTEJIA BbILLIA 32 TPeJieJibl JONYCTHMOTr0
18 PFC Overtemp. JlManasoHa, IPU MOBBILIEHUH ellle Ha 5 rpalycoB, Harpy3kKa 6yaeT
nepeBeJieHa Ha JINHUIO CTaTUYECKOTO 6aiinaca.
19 STS Overtemp. TeMnepaTypa CTaTUYECKOT0 MepeKIYaTeIs BbIILIA 32 Peeibl
Jonyctumoro auanasoHa, MBIl 6yeT ocTaHOBJIEH, HArPy3Ka OTKJIIOYEHaA.
20 Outp.PL1 Cur. [To BbIxoay UBII, ¢paza L1 akTUBHpOBaHa 3al[UTa OT KOPOTKOIO
Limit. 3aMbIKaHUS.
21 Outp.PL2 Cur. [To BbIxoay UBII, ¢paza L2 akTHBHpOBaHa 3al[UTa OT KOPOTKOIO
Limit. 3aMbIKaHUS.
22 Outp.PL3 Cur. [To Beixony UBII, ¢pasa L13 akTuBHUpoOBaHa 3al[UTa OT KOPOTKOTO
Limit. 3aMbIKaHUSI.
Bo Bpems pa6oTtsl MBIl B pexxuMe cTaThyecKoro 6annaca, HanpspKeHue
Bypass Voltage 6ainaca BBIILIO 3a IpeJiesbl JOMyCTUMOTO AUana3oHa, ecau 5
23 Bad TeMIlepaTypa U BeJIMYKMHA Harpy3KHU Npejiejiax HopMaJbHbIX 3HaYeHUH,
UBII nepek/I0YUTBLCA B HOpMaJIbHbIA PEXXHUM, €CJIU HET, OTKJIIYUT
HarpyskKy.
Bo Bpems pa6oTtsl MBIl B pexxriMe cTaTU4YeCKOro 6anmaca, 4acToTa
6ainaca BbIILIA 32 TPeJesibl JOMYCTUMOT0 JUaNa30Ha, eCIu
24 Bypass Freq. Bad TeMIlepaTypa U BeJIMUMHA HAarpy3KH NpeJesax HOpMaJbHbIX 3HAYEeHUH,
HWBII nepek/04YUTBHCA B HOPMaJIbHBIMA PEXKUM, €CJIH HET, OTK/IIOUUT
HarpyskKy.
25 Coil Overtemp [leperpeB 06GMOTKH JIpOCCeJisi HHBEPTOpa UM BbiipsiMuTens UBIIL.
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3HaueHUe HaNPsDKEHUS] MHBEPTOPA BhIILJIO 32 peJiesibl JOMYCTUMOr0
26 Inverter Voltage JlMana3oHa, Harpy3Ka O0y/ieT nepeBe/ieHa Ha JIMHUIO CTATUYECKOT0
Bad 6atimaca. [Ipy Bo3BpaTe ypoBHS HaNpsDKeHUs] MHBepTopa K HopMe, UBII
BepHeTcs1 B HopMaJIbHbBIN pexXuM.
YpoBeHb MOIHOCTH Harpy3ku npeBbicu 105%, 3anycTUIICSA CYETUHK
27 Overload BpeMeHU neperpy3ku. 3apsag AKB 6yaeT oTk/toueH 1o Bo3BpaTa
napaMeTpPOB HAarpy3KH B JONYCTUMbIe MpeeJbl.
28 Maint. BYP. Sw. Off | [lepek/itoyaTesib CEpBUCHOTO (MeXaHUUECKOro0) 6aiinaca BbIK/IIOYEH.
29 Ambient Nor. TeMnepaTtypa paboueit cpesbl UBIl BepHyJ1ach B Ipefieibl JOMYCTUMOTO
Temp. Juvalna3oHa.
30 Mains Voltage HanpsxkeHue nuTawolel ceTU B paMKaxX YCTaHOBJIEHHOTO AUana3oHa,
Nor. MBIl nepek/0YUTCS B HOPMaJIbHbIN pEXKUM.
TeMnepaTypa MHBepTOpa BepHYyJach B pe/ie/ibl yCTaHOBJIEHHOTO
Inverter Nor.
31 Temp. JIAMHTA, eC/TH HarpysKa B J0NyCTUMOM /MaNasoHe, HUBII nepek/104YUTHCA
B HOPMaJIbHBIN PEXKUM.
TeMnepaTypa BbIIPSIMUTEJISI BEPHYJIACch B Ipe/iesibl yCTAHOBJIEHHOT 0
32 PFC Nor. Temp. JIUMUTA, eCJIU HAarpy3Ka B JonycTuMoM auanasone, UBIl nepekitouutscsa
B HOPMaJ/IbHBIN PEXKUM.
33 Charger Nor. TeMnepaTypa MoAyJid 3apsifia BepHyJ1ach B IpeJiesibl J0NyCTUMOTO
Temp. JvanasoHa, 3apsg AKB Bo306HOBHTCSI.
34 STS Nor. Temp. TeMnepaTypa cTaTU4YeCKOT0 epeK/IrdaTeJis BEpHYJIOCh B IIpeJieibl
JOINYCTHMOrO Avana3oHa.
35 Bypass Voltage HanpsokeHue Ha 6aiinace BepHYJIOCh B Ipe/ieJibl JONYCTHMOTO
Nor. JyanasoHa.
36 Bypass Freq. Nor. | YactoTa Ha 6aiinace BepHYyJIach B IpefeJibl JONYCTUMOrO0 JUana3oHa.
37 Coil Normal temp. TeMnepaTypa B 00MOTKe ApOcCcesisl BITPSMUTENU UM UHBEPTOpPA
BEPHYJIACh B HOPMY.
38 Inverter Volt. HanpsxeHre HHBepTOpa BEpHYJIOCH B Ipe/ieibl JONYCTUMOTro
Norm. auana3oHa, MBIl nepekstounTcs B HopMasibHbIN pexXUM.
Harpyska Ha MHBepTOp BepHyJlach B IpeJeJibl JONYCTUMOrO0 JUana3oHa
39 Normal Load (amxe 100%), ecnu 3apsag AKB 6611 OTKIIIOYEH, OH GY/IeT TOBTOPHO
AKTHUBHUPOBAH.
40 BYP Thyr.L1 Short | UBII BeisiBUI KOPOTKOE 3aMblKaHHe Ha TUpHUcTope ¢pa3bl L1 6aiinaca.
C. WBII 6yieT BBIKJIIOYEH, HAarpy3Ka OTKJIKYEHA.
41 BYP Thyr.L2 Short | UBII BeisiBU KOPOTKOE 3aMblKaHUe Ha TUpUCTOpe ¢a3bl L2 Gaiinaca.
C. WBII 6yieT BBIKJIIOYEH, HAarpy3Ka OTKJIKYEHa.
42 BYP Thyr.L3 Short | UBII BeIIBHUJ KOPOTKOE 3aMblKaHHe Ha TUpHUCTOpe da3bl L3 balinaca.
C UBII 6y 1eT BbIKJIIOYEH, Harpy3Ka OTKJ/II0YeHa.
43 UPS Thyr.L1 Short | WBII BeIsBUJI KOPOTKOE 3aMbIKaHHe Ha TUpUCTOPe Ppa3bl L1 nHBepTOpA.
C. UBII 6y 1eT BbIKJIIOYEH, Harpy3Ka OTKJ/II0YeHa.
44 UPS Thyr.L2 Short | UBII BeisiBU KOPOTKOE 3aMblKaHHe Ha TUpHUCTOpe a3kl L2 uHBepTOpAa.
C. WBII 6yieT BBIKJIIOYEH, HAarpy3Ka OTKJIKYEHa.
45 UPS Thyr.L3 Short | UBII BeisiBUI KOPOTKOE 3aMblKaHUe Ha TUpHUCTOpe ¢pa3bl L3 uHBepTOpAa.
C. WBII 6yieT BBIKJIIOYEH, HAarpy3Ka OTKJIKYEHa.
46 UPS Thyr.L1 Open | UBII BbisiBU, 4TO TUPUCTOP dasbl L1 HHBEPTOpA HE MOXKET ObITh
C. aKTHBHpOBaH. Harpyska OyieT lepeBe/ieHa Ha 6anmac.
47 UPS Thyr.L2 Open | WBII BeIssBU, 4TO TUPUCTOP $asbl L2 HHBepTOpa He MOXKET ObITh
C. aKTHBHpOBaH. Harpyska OyieT lepeBe/ieHa Ha 6anmac.
48 UPS Thyr.L3 Open | WBII BeissBUI, 4TO TUPUCTOP $asbl L3 HHBepTOpa HE MOXKET OBbITh
C. aKTUBUpOBaH. Harpyska 6yeT nepeBe/ieHa Ha 6aimnac.
49 BYP Thyr.L1 Open | UBII BoisiBUJ, 4TO TUpUCTOpP dasbl L1 Gaiinaca He MOXKET OBbITh
C. aKTUBUpOBaH. Harpyska 6y/ieT nepeBe/ieHa HAa UHBEPTOP.
50 BYP Thyr.L2 Open | UBII BoisiBUJ, 4TO TUPUCTOP das3bl L2 Gaiinaca He MOXKET OBbITh
C. aKTUBUpOBaH. Harpyska 6yJieT nepeBe/ieHa HAa UHBEPTOP.
51 BYP Thyr.L3 Open | UBII BbisiBUJI, YTO TUPUCTOP da3bl L3 Gaiinaca He MOXKET ObITh
C. aKTHBHpOBaH. Harpyska GyieT liepeBe/ieHa HA HHBEPTOP.
52 Parl. Phs. Rot. Err. Y opHoro niauv HeckobKUX MBI moak/r04eHHBIX NapaijiesbHo,
HapylleHa [10Cc/e0BaTeJbHOCTb YepeloBaHus $a3 1o BXOAY.
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53 Battery Start WBII 6bl1a JaHA KOMAHAA 3alyCKa OT aKKYMYJISITOPOB.
54 Parl. Start Error OauH miau Heckosibko UBII moik/1r0ueHHbIX TapaJlieJIbHO He MOTYT GbITh
3anylieHsbl.
55 Inverter Fault [Ipu 3anycke nHBepTopa MBIl Mpon3011/10 OTKJIOHEHHE B €ro paboTe.
56 Output Off CraTuyeckue nepekJoyaTesyu (MHBeEpTOpa U 6aknaca) oTk/arodeHbl. K
NOTPEOUTESIM He MIOCTYNAeT NUTaHHE.
57 Normal Mode UBII paboTaeT B HOPMaJIbHOM peXUMe, IHEPTUs OCTYMAET K
MOTPEOUTEJISIM 110 JIMHUHU BBIIPSIMUTEJb — HHBEPTOP.
58 Battery Mode HusepTop UBII paboTaeT oT aKKyMyJISITOPOB
59 Bypass Mode WBII pa60TaevT B pexxuMe 6aiinaca, 3Heprus MocTynaeT K NoTpebuTe M
1o JINHUM Gaiknaca.
60 Maint. Bypass UBII paGoTaeT B pexKMMe CEpBUCHOTO Galinaca, 3Heprus NOCTymaeT K
Mode MOTPeOUTEJISAM 110 IMHUU CEPBUCHOT0 6ainaca.
61 parallel Mode JlBa nnu 6osiee UBII paboTaroT B HOPMa/IbHOM peXHUMe U paBHOMEPHO
pacnpeessiioT Harpy3ky. [loTpe6uTes M MUTalOTCA OT HHBepTOPOB MBII.
UBII nepek/04MUIICSA B peXKUM TECTUPOBAHUSA aKKYMYJIATOPOB,
62 Test Mode NOTPeOUTE/N 3aLUIIEeHb], HArPy3Ka MUTAETCS 110 JUHUHU BbINPSIMUTED -
AKKYMYJISITOP-UHBEPTED.
63 Manual Switch to U3 mento komaH UBII 6by1a JaHa KOMaH/1a Tepexo/a U3 pexxuma
UPS CTATHUYECKOro Oainaca B HOpMaJIbHbIN peXUM (Ha HHBEPTOP).
64 Output Voltage O6Hapy»KeHO KpUTHYEeCKOe U3MeHeHUe HalpspKeHUs Ha Bbixoze. UBII
Error OCTaHOBJIEH.
65 PFC Stop Cmd. B MOoMeHT paGoThI BEITPSIMUTEJIS GbLIO BbISIBJIEHO HapylIeHHe B eT0
pa6oTe, UBII BBIKJIIOYMIICS.
Manuel Start
66 Command U3 meHto komanp UBI 6b11a faHa KOMaH/a 3aMycKa.
Manuel Sto
67 u p W3 meH1o koman/ UBII 6b11a faHa KOMaH a OCTaHOBKH.
Command
68 UPS Stopped WBII 6611 0OCTAaHOBJIEH.
69 Bypass Problem B TuequHH KopoTkoro BpemeHU UBIl MHOrOKpaTHO nepexofuj B pexXuM
6arimaca. MBIl 6yeT OTKJIIOYEeH.
Parameters
70 U3 cepBUCHOT0 MeHIO OBbLJIM U3MEHEHbBI MapaMeTphlL.
Changed
71 Batteries Changed H3MeHeHa fjaTa yCTaHOBKU aKKyMy/AATOPOB. CTaTUCTHUKA 110
aKKyMyJISITOpaM 6yJeT o0HyJIeHa.
72 Load impact 3aduKcupoBaHO NMpeBBIIEHUE HATPY30YHON CIIOCOOGHOCTU UHBEPTOPA.
Transfer Harpy3ka nepeBesieHa Ha JIMHHUIO Gaiinaca.
73 Parallel Command Pa6oTatouiuii B napasienbHoM pexxume UBII nosyuyun koMaH gy Ha
HM3MeHeHHe COCTOSIHUSA CTaTUYeCKOTo NepeKadaTesl.
Begombiii MBI, pa6oTatoniyii B mapaJsijieibHOM PeXHUMe IOTePSI CBA3b C
No P.CAN Bus
74 Comm BeaymuM UBII no CAN-muHe. Eciu UBIT Haxoauscs B paboTe, oH 6yeT
' OTKJIIOYEH.
75 Ext. Start Pa6oTarouiuii B napasienbHom pexxume UBIl nosyawn ot gpyroro
Command (Bemymero) UBIl komanay Ha 3aMycK.
76 Ext. Stop Pa6oTatouiuii B napasienbHom pexxume UBII moaydu ot gpyroro
Command (Bemymiero) MBIl koMaHAy HA OCTAHOB.
77 Ext. Switch To Pa6oTatouiuii B napasienbHoM pexxume UBII, nonyyun komanay Ha
BYP. nepeKJ/IlnYeHne Harpy3Ky Ha JIMHUIO CTaTHYeCKOTro 6ainaca.
8 Ext. Switch To UPS Pa6oTatouiuii B napasiesbHoM pexxuMme UBII, mosy4yus komanay Ha
NepeK/IYeHre Harpy3Ky Ha UHBepTOp.
79 parallel Comm. FE. Pa6oTatouyii B mapasijie IbHOM pexxuMe «BeZoMblii» UBII, BbIABUI
OIIMOKY 0OMeHa AaHHBIMHU ¢ Apyrumu WUBIL.
80 Inverter OKEY [Tocne 3allycka WBII napamMeTpbl UHBEPTOPA JOCTUIJIU TPeOyeMbIX
3HayeHuu. MBIl roTOB nMTaTh HAarpy3Ky yepe3 MHBEPTOP.
81 Batt. Temp. Err. TeMnepaTypa akKyMyJISTOPOB 3a pejieJlaMU JOMyCTUMOTO AUANa30Ha,
AKKYMYJISITOPbI MOTYT NOJIYYUTb IOBPEX/eHHS.
82 EPO key pressed Brlta HaxkaTa KHonka EPO.

AG-SD-37/ Publication Date:

19.10.2012/Rev. No:1/Rev. Date:16.11.2012 53




CEPUA BOXER 80 - 100 - 120xkBA

COBBITHA U 3HAYEHHA COOBLIEHUNA

[Ipu pa6oTe UBII B pexxuiMe akKyMyJIITOpa, HANPsXKEHUE
83 Battery Low aKKyMyJIATOPOB yIaJ0 HUXKe ycTaHoBJieHHoro nopora. UBIIl npogokaeT
pa6oty ot AKB npojjo/nkasi BbJaBaTh JJAHHOE NpeYIpPeKJeHHeE.
84 g§££85 Bus Mexay napasnnenbHbiMu UBIT oTcyTcTByeT 06MeH JaHHbIX Mo RS485.
85 STS Over Current | [leperpyska 1o TOKy JIMHUUM CTaTU4YeCKOT0 H6annaca
86 BYP. Phase Rot. O6paTHoe (IPOTUB YaCOBOM CTPeJIKU) YepeZoBaHUe a3 Ha GalimacHOM
Err. BBo e UBII.
Output DC [IpeBbillIeHO HANIPSXKEHUE MOCTOSTHHOTO TOKA 110 BbIXOAY UHBEpTepa,
87 Harpy3ka 6yJeT nepeBe/ieHa Ha MUTAHUE 110 JIMHUU CTATUYECKOT0
Volt.Fault o
6ainaca.
38 Output Offset Err. B napasiesbHOM cucTeMe, 0fjHa UJIU HECKOJIBKO d)a?: 10 BBIXOZY
Begomoro MBII He NoAK/II04YeHbI K BelylleMy YCTPOUCTBY.
89 Battery Temp. TeMnepaTypa akKyMyJISTOPOB BepHYJIach B paMKH J0NYCTUMOIO
Nor. JyanasoHa.
90 PFC Pbus [IpeBpllIeH JUMUT 10 YPOBHIO HANPSIX)KEH U MOJIOKUTEJNBHOTO IJIeda
OverVoltage LIMHBbI IOCTOSIHHOTO TOKa.
91 PFC Nbus [IpeBbllIeH TMMUT 10 YPOBHIO HANIPSIPKEHUS OTPULLATEIBLHOTO IJleda
OverVoltage LIMHbBI NIOCTOSHHOTO TOKA.
92 PFC PhL1 CpabaTbIBaHHE 3alIMTHI IPU KOPOTKOM 3aMbIKaHUM Ha daze L1
OverCurrent BBINPSIMUTEJIS.
93 PFC PhL2 CpabaTbIBaHHE 3alIMTHI IPU KOPOTKOM 3aMbIKaHUM Ha da3ze L2
OverCurrent BBINPSIMUTEJIS.
94 PFC PhL3 CpabaTbIiBaHME 3aLIUMTHI IPU KOPOTKOM 3aMbIKaHUU Ha daze L3
OverCurrent BBIIIPSIMUTEJIS.
95 Single Stop Pa6oTatouiuii B napasienu UBII, mosy4us koMaHy OCTaHOBUTb paboTy
WHBEpPTOpa.
96 Master Changed B napaJsiesnbHo# cucteme UBII cTan BeAyuM yCTPONUCTBOM.
97 Par.Bus ID 3HaveHue ID oaHoro uau Heckoibkux UBII B mapasieibHOUN cucTeMe
Collision COBIQIAIOT JIPYT C APYTOM.
98 Stop All Units Komanga c naHeJ ynpaBJeHUs Ha OTK/II0YeHHeE BCeX HHBEPTOPOB WBII B
napaJijieJlbHOW CUCTEME.
99 Pwr. Supply Fault | BrisiBjieHa HeMcIpaBHOCTB 6J10Ka nuTanus UBIL.
100 | Generator Mode [TocTynJieHHe CUTHA/A HA IJIATY CyXHUX KOHTAKTOB O BKJIIOUEHUHU
reHepartopa. PexkuM paboThI € reHEPATOPOM aKTHBHUPOBAH
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6 TABJIMLIA TEXHUYECKHUX XAPAKTEPUCTHUK

TexHuyeckue XdPaKTEepPpHUCTHUKHU

MomHoCTh

80 kBA 100 xBA 120 xBA

AKTHBHasi MOIIHOCTDb

72 KBT 90 kBT 108 xBT

Bxopn

JIlnana3zoH BXOJAHOT0
HanpsKeHus

~220/380 B - %15 + %18 3P + N + PE

BxoHO#i ¢paKTOp MOLHOCTH

[Ipu 100% Harpyske > 0,99

JAnanason BXOJAHOH 4aCTOThI

45-65 ' (HactpauBaeTcs)

BelnpsAMUTEIb

IGBT BoinpsiMmuTesb

CyMMapHble UCKaKeHUs
BxoaHOro Toka (THDi)

<%3

Beixog,

BbiX0HO€e HanpsKeHue

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

BoccTtaHoB/IeHUe

[Ipu nsmenenuu Harpysku 0% - 100% - 0%, MakcuMa/ibHOE
oTkJIoHeHHUe %5, Bo3BpaT K %1 <40Mmcek.

JpPpeKTUBHOCTH

Jo %93

BbpixoaHas yacToTa

50/60I'y +0,5% cMHXPOHU3UPOBAHO C CETHIO,
50/60I'n = 0,01% B pexxume pabotsl oT AKB

CyMMapHble UCKaKeHUs
HaNpsKeHMs 110 BBIXOAY
(THDv)

JluneiiHag Harpyska <%1

HenuHeliHas Harpy3ska <%3

dakTop ¢popmsi (CF)

3:1

Ileperpy3o4yHasi CHOCOGHOCTD

125% Harpysku - 10 muH., 150% Harpy3ku 1 MUH.

3amuTa

BbIX0/1 BXO/IHOTO HANPsHKEHUS 3a NpeJiesibl IOMYCKOB, BBIXO/
BXOJ/IHOM YaCTOTHI 32 Npe/Jiesibl JOMYCKOB, TpepbiBaHUe Ppa3bl
Ha BXO0/Ie, BbIXO/] BbIXO/THOT'0 HANIPSDKEHUs 3a NIpe/ieibl
JIOMYCKOB, BBIX0/|, BEIXOJHOW YaCTOTHI 32 NpPe/iesibl JJONYCKOB,
npepbiBaHue ¢asbl HA Bbixoie, DC KOMIOHEHT, KOTOPBIH
MOXXET BO3HUKHYTb B BHIXO/IHOM HaNPsDKEHUH, TePerpy3Ka,
KOTOpast MOXKeT BO3HUKHYTb Ha BbIX0o/ie (IOMHUMO
ompe/leJIeHHOr0 MPOMEeXyTKa BpeMeHH ), Ieperpes,
CIOCOGHBIM CTAaTh MPUYNHON HEUCIIPABHOCTH, BBICOKOE
HanpspkeHue DC-mnHbI, HU3K0e HanpspkeHue DC-MKHBI,
KOPOTKO€ 3aMbIKaHH€e Ha BbIXO/JIE.

BaTapes

Kosmmuectso (12B VRLA)

62/64 (cocTOUT U3 2-X HE3ABUCUMBbIX IPYIIN aKKyMYJITOPOB,
no 31/32 e UHUIIBI B KaXKJ0H)

3HauyeHue ToKa 3apsaga (C)

HomunanbHo 0,1C, HacTpauBaeTcs

MoiHoCTb 3apAaja

25% ot momHocTu UBII
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CBAa3b
RS232 1 SNMP B crangapTHOM ucnosiHeHUH, RS485, ModBus
HUHTepdeiichl ajlanTepbl ONLMOHATBHO
Cyxue KOHTAKThbI OnuyoHanbHO
IIpoTOKOJ/IBI OGMEHa SEC, TELNET
CepTuduKaTsl
KauyecTBO IS0 9001
Be3onacHocTh IEC 62040-1, IEC 60950
EMC/LVD [EC 62040-2

061ue cBeJeHus

Pa6oyas Temneparypa

Jnst UBIT 0 °C ~40 °C (a1 AKB 0 ~ 25 °C)

TemnepaTtypa XxpaHeHUsl

Jaa UBIT -15 °C ~ 45 °C (Jnsa AKB-10 ~ 60°C)

Knacc 3amuTsl

1P20

Kopnyc AHTHCTaTUYeCKOE IOKPbITUE
Biia>kHOCTB 0-95 %, 6e3 KoOHJIeHCALlUU

<1000m, k03¢. KOppeKIUU MOIHOCTH 1.
BbicoTa <2000m, K03¢. KoppeKIUu MOIHOCTH >0,92,

<3000m; k03¢. KOppeKuux MolfHocTH >0,84

KypHan co6biTHi

500 co6bITHH C yKa3aHUEM JAThl U

IMapansienbHas pa6ora Jlo 8 UBII

EPO (Emergency Power Off) CtaHpapTHO

3o mpyromui OnnuoHanbHO

TpaHcpopmaTop

Bec 222 xr 231 kr 240 xr
Taéapursl (LI x I’ x B), MM 530x805x1290
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7 KOHTAKTHAA NH®OPMAILIUA

MAKELSAN

NcTouyHukm becnepebonHoro lNMutaHua

www.makelsan.ru

MpepctaButensctBo B Poccumn: 125239, Poccna, r. MockBa, yn. KonteBckasa, 73,
cTp. 1

Tel : +7 (495) 698-63-41
Fax : +7 (495) 698-63-41
E-mail : info@makelsan.ru
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