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LIEJTA U OBA3ATEJIbCTBA MO
CO30AHUI0 CUICTEM KAYECTBEHHOIO
JIEKTPONUTAHMA U UHHOBALMAM

OCHOBOTOJIATAFOLLIM MPUHLIAMOM MAKELSAN
ABNAETCH CO34AHVIE KOMIMEKCHbIX PELLEHAN

MO OPFAHM3ALIAN U 3ALLUTE SMIEKTPOTMUTAHISA,
TAPAHTVIPYOLLX KAYECTBEHHOE SHEPTOCHABXEHWE
ANA NOBbIX KPUTUYECKIX MPUIOXKEHNA. OCHOBHOW
ODUC U MPOW3BOACTBEHHBIE MOLLIHOCTU
BbICOYAMLLIETO YPOBHS PACMO/IOXEHbI B CTAMBY/IE,
HA CTbIKE EBPOMbI U A3, B OIHOW 113 METPOMOAN
C CAMOW BbICTPOPACTYLLEM SKOHOMWKOW B MIAPE.
Mbl MOCTOAHHO HAPALLIMBAEM VHBECTULIA

B PA3PABOTKY TEXHOJIOMIN 1N OPTAHW3ALINKO
NMPOVI3BOACTBA A1 OBECTEYEHA HALLX
3AKA34KKOB MO BCEMY MUPY BbICOKOKAYECTBEHHOW
COBPEMEHHOW MPOAYKLMEV C MUHAMAJbHBIMU
CPOKAMM MOCTABKW.






[TPOOECCVOHAIJIbI B
CNI0BOW ANEKTPOHUKE

MOCTABLLK KOMMEKCHbIX SHEPTETUYECKIAX PELLEHWNIA

BEAYLWMA MPOM3BOAMTENL MCTOYHMKOB BECMEPEEOMHOIO MNTAHIA C 1976 .

Komnarwms Makelsan 6bina ocHoBaHa B 1976 rosy C Lenbro CO34aHMs CUCTEM INEKTPOCHA0-
xeHns. Ceroana Makelsan anseTca BeayLLyM eBpONenckiMM BpeHaoM, NPOM3BOAALLMM
LUIMPOKMI CNEKTP BbICOKOTEXHONOTMUHBIX MCTOUYHMKOB BecnepebonHOro MUTaHns 1 CMCTeM
KauyeCTBEHHOrO 3HeprocHabxeHus ot 1kBA a0 6,4 MBA.

LLItab-kBapT1pa, pacnonoxeHHada B Ctambyne, Typums, 0ObeAMHAET HayYHO-MCCNEeA0BA-
TENbCKME W OMbITHO-KOHCTPYKTOPCKME BHOPO, OTAEN MODANBHBIX MPOAAX M MOCAENPOAAXK-
HOW noaaepxku ¢ bonee yem 300 KBanMPMLMPOBaHHbBIMM CNeumancTamMu. INMoaHOCTbEO
MOZEPHM3MPOBaHHOE NPOM3BOACTBO noLaabto 20 000 kB. M., OCHALLEHO CamMbIM COBPE-
MEHHOM 0BOPYAOBAHMEM.

MNepeyeHb NpoaykLmm Makelsan BkaroUaeT cTatuueckmne 1 AMHaMUUeckmne NCTOUHUKM
HecnepeboHOro NUTaHKs, CEPBOMPUBOAHBIE M CTaTUUECKME PEryaSTOPbI HAMPSKEHWS,
CUCTEMBI MUTaHKS OT BO30OHOBASEMbBIX MCTOUYHMKOB SHEPINM, CUCTEMBI MOCTOAHHOTO TOKA,
TENEKOMMYHMKALIMOHHOE 0BOpYAOBaHNE, 3apsaHble YCTPOCTBA, MHBEPTOPbI U PeLleHms
A5 LIeHTPOB 06paboTkM AaHHbIX.

Bnaronapsa 6onee vem 20 pervioHabHbiM obucam Npogax n noaaepxku, 300 pecenne-
pam B Typumu, 6onee yem 100 ancTprbbroTOpam No Bcemy mypy 1 40-neTHemy onbITy

B pa3paboTke, MPOM3BOACTBE M MOCTaBKax B OTPACAM INeKTpoCHabxeHms, Makelsan obe-
CreuvBaeT NOCTaBKY KOMMIEKCHBIX SHEPreTUUECKMX PELLEHNIA, rapaHTVPYHOLLMX KaueCTBO
INEKTPOIHEPTM ANIS BCEX BMOB KPUTNUECKUX MPUNOKEHWN.

LlImab6-keapmupa u npoussodcmeo 8 Cmambyne
KpynHeWiwee npeanpusaTtve no nponssoacTBy VictouHnkos becnepeboriHoro MutaHna

Mpoaykuma Makelsan npow3soanTca Ha 3aBoze B CTaMOyne, KOTOPbIA ABAAETCA Kpyn-
HeWLw1M NPom3BOACTBOM VBl B pernoHe, BeCb MPOM3BOACTBEHHbIN MPOLECC KOHTPOM-
PYETCA 1 Pa3BMBAETCA B COOTBETCTBMM C CMCTEMOV KOHTpOAS KadecTsa ISO 9001.



O
roAa B 31€KTPOHHOM CTpaH Ha 5 KOHTUHEHTax KB. M. MPOWM3BOACTBEHHbIE
NHAYCTPUM naowaam

10% 300 5000

0BOPOTHBIX CPEACTB CepTMULIMPOBAHHbIX eAVHNL, 3-X GasHbIX
MHBECTMpPYeTCA CEePBUCHbLIX HXEHEPOB VBl B rog,
B R&D B rnobanbHOM cetTn
obcnyxmBaHumsa

MepeposBbie TexHoNnOrMU MHHOoBaumoHHOCTb N MM6KOCTL
* 43-71€THWI ONbIT PaboThbl B CUIOBOM 3NEKTPOHUKE * CTpeMunMcA pa3BrBaTh NepesoBble TEXHONOMUN, YTOObI
* bonee 300 COTPYAHWKOB, NepPBOKJ/IaCCHbIe KJANEeHTbl noJly4aan MHHOBaUNOHHbIE U 3¢)¢EKTVIBHbIe

Npon3BOACTBEHHbIE MOLLHOCTU, OCHalLeHHble NPOAYKTbI.

COBPEMEHHbIM 060pyAOBaHNEM U KBaMPUUMPOBaHHbIM | ° HenpepbiBHble HBecTMUmM B R&D (10% obopoTa).
NepcoHasioM. * MBKOCTb B KACTOMM3aLLMN pPeLLeHWA, MO3BOIAHOLLAS
° MotyHocTb npounssoacTsa - 5000 ea. 3-x pasHbix VBM B rog, Nerko aZanTmpoBaTh NPOAYKT K TpeboBaHUAM 3aka3umka.

* COBCTBEHHWK OCYLLECTBJISIET MOHBIN KOHTPO/Ib

Haj BCEMU peLleHnaMmn 1 npoueccamMmn.
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@ Wrab-kBaptipa v Npon3BoACTBO
PernoHanbHbie oducsl
@ nNaprHeps! v ancTprbbrOTOPSI

Fnob6anbHasa ceTb Npogaxk U ANCTpUbyLUn

SkcnopT B 6bonee yem 80 CcTpaH Ha 5 KOHTMHEHTaX.

4 poyepHux NpeanpuaTua B EBpone.

Bonee 100 MUPOBbIX ANCTPUOBLHOTOPOB.

Bonee 300 cepTUPMLMPOBaAHHbBIX NHXXEHEPOB
NoAAePKKN U TEXHUKOB 13 Hallelr rmobanbHOM
CEepPBUCHOW CETU rOTOBbI OKa3aTb BCHO HEOOXOAMMYHO
MOMOLLLb MO obecrneyeHno Ka4eCTBEHHOrO cepBirca

1 6e30TKa3HOW paboTbl 06OPYAOBaHMS.

Me>xayHapoaHble CTaHAapTbl

Bce cuctembl MBI Makelsan cooTBeTcTBYHOT AMpeKTUBaM
EC, kacatoLmmca Npon3BoAUTENbHOCTY, He3onacHoCTH,
PaANoYaCTOTHBIX U3yUYEHWIA, SN1eKTPOMArHUTHON
comecTumoctu (EMC), MMKoB HanpsxxeHus, nepeHanps-
>KEHWUI 1 CTaTUYeCKUX 3apAJ0B.

EN 62040-1: 2008.
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HALWW LEHHOCTW

MHHOBaumn n HenpepbiBHOE COBEPLUEHCTBOBaHUE

Bnarosapsa cBoemy NepBOKAACCHOMY Hay4YHO-MCCAeA0BaTENbCKOMY LieHTPY Makelsan
MOCTOAHHO PaCLUMPAET HOMEHKNATYPY CBOEro NOpThensd NpoAykTOB 1 NPesOCTaBAdeT
cBOMM KnmeHTam npevmyLLecTBO Baaroaaps pPassuTUIO 1 COBEPLLEHCTBOBAHWIO
nepefoBbIX TEXHONOTMI.

MoapazaeneHne R&D Makelsan cTpemmTcs COOTBETCTBOBATL MMPOBbLIM CTaHAaPRTaM

B 061aCTV TEXHONOMUIA 1 OKYCMPYETCA Ha Pa3paboTke NPOAYKTOB, KOTOPbIE:

ObecneurBatoT BbICOKOE KaueCTBO 3NEKTPOMMUTaHMA ANA NFOOLIX KOUTNUECKMX MPUAOKEHNA.
Lpy>xeCTBeHHbI K OKPYXXatOLLEen cpese.

ObecneurBaror KOMMOPT U YAOBNETBOPEHHOCTb KNmeHTOoB.

JoCTynHbI celiyac 1 COOTBETCTBYHOT CTaHAaPTaM byayLLero.

_Jl_IMHHOBALWW, KAHECTBO
1 3KOJ1I0I MYHOCTb - OCHOBA
HALLEFO BU3HECA( | |

LleHmp Pazpabomku
Mpw3HaHHble Pa3pabotumku MpoaykToB Mo 3aluuTe SNeKTponuTaHua g

LleHTp nccneaoBanHnin U paspabotok B Ctambyne ocHallleH nepeaoBbiMm
NabopaTopUAMM CO COXHBIMU M3MEPUTENBHBIMM MPNMOOPaMM U UCMbITAaTENBHBIMM
CTeHAaMM C peanbHOM Harpy3koW. MiccneaoBatensckme paboTsl Makelsan 6biim
HarpaxzeHbl npemment «MHHoBaLMmM» AccoLaumm SNeKTPOHUKM MPOMBbILLNEHHOCTH
Typuum (TESID) 8 2014, 2015, 2016 1 2017 rogax.

[poussodcmeeHHoe nodpasdeseHue
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HALWW LIEHHOCTW

MEPEAOBOE MPON3BOACTBO

Makelsan npoaonxaeT nHBeCTMPOBaTH

B MPOW3BOACTBEHHYIO CUCTEMY U MOBbILLIAET
NPOW3BOAMTENBHOCTb 3a CHET NMOCTOAHHOTO
KOHTPOAA HaZ BCeMM npoLieccamm

1 Pa3pabOoTKM HOBbIX TEXHONOMMIA, YTOOBbI

LOBUTECA CBOEW MPUBEPXKEHHOCTM 0be-

CMNEeYeHMK COBPEMEHHBIX SHEPTETUHECKNX

peLleHNiA, rapaHTUPYHOLLMX KaueCTBO dek-

TPO3HEPTUW ANA BCEX BMAOB KPUTMYECKM Mogpasgenenve MNpounssoactea MNMeuvatHbix Maart

BaXKHbIX MPUNOXKEHNN. Makelsan ocHalleH HoBelLmMK ycTaHoBKaMK SMD
(yCTpolicTBa ANd NOBEPXHOCTHOrO MOHTaXa), KOTopble
CNOCOOHBI Pa3MeLLiaTb CaMble Pa3Hble KOMMOHEHTbI Ha
neuaTHbIx Nnatax. [etanm ¢ TexHonorveln SMT pa3me-
LLLKOTCA HeNOCPeACTBEHHO Ha MOBEPXHOCTM NeYaTHOM

naatbl, 6e3 MCNONb30BaHVA MPOBOAHbIX COEAVHEHMNA

PeweHus, [py>xxectBeHHble kK Okpy>katowen Cpeae

CNCTEMBI MBI COBMECTMMBIE CO SMART GRID

Makelsan NpoBOAMT NOAWTYKY 3aLLIMTLI CBOMX COTPYAHWKOB, OKPYXatoLLEel cpesbl, NPUpOA-
HbIX PECYPCOB, PaCTUTENBHOTO M KMBOTHOTO MMPa BO BCEX Chepax CBOE AeATENBHOCTU.
CurctemMa 3KONOMMYECKOTO MEHeAXMEHTa, NpuMeHaeman Makelsan, ceptnduumposara no
ISO14001. Makelsan cocpeAoToYeH Ha MCCNef0BaHMAX 1 Pa3paboTKax, KOTOpble BO MHOMMX
OTHOLLIEHMAX BAVAOT Ha OKPY>KatOLLYHO Cpesy

AnepHas
3/1eKTPOCTaHLMA

* Pa3paborka HOBbIX TEXHONOMIA ANS UMCTON 1 BO30BHOBAREMOM IHEPTUN. _ 3asos

YMHoe 3zaHve - . ” v

Z

* CHUXeHwe 3HepronoTpebaeHyis 3a cYeT 0becreueHmns MakCMMabHOM

Tennosas
3NeKTpocTaHuuna

/4

3PeKTMBHOCTM PaboTbl. e
* bonee coBpemeHHble, uem npeanvceisaet Kogexc EC, TexHonomnm
MO SHePro3pPekTMBHOCTU
* Cuctembl VIBI, COBMECTMMBIE C COBPEMEHHbIMM UHTENNEKTYAIbHBIMM Smart Grid
CETAMM, KOTOPbIE NPEACTABASIOT COBOM CUCTEMY pacripeaeneHis nex-
TPO3HEPTM, UCTIONB3YHOLLYHO LMDPOBLIE TEXHONOMMM ANA YCTPAHEHUSA

MNoTePb, NOBbIWEHNA HAAEXHOCTN 1 ONTUMM3aLIN 3¢¢eKTV]BHOCTVI

YMHbI foM
1 31eKTPOMO6U b

BetpaHas
3NEKTPOCTaHLMSA

INEKTPUYECKOW CETH.

ConHeunan
3NeKTpoCTaHumna



O6opyaoBaHWe Ana NPOV3BOACTBa PaAMaToOpoB Ob6opyaoBaH/e ANnA NPOMN3BOACTBA

Tenj100TBOAa TpaHchpopmMaTopoB

CobcTBEHHbIV 00pabaTbIBAFOLLMIA LIeHTP KOMMaHWK Makelsan pa3pabaTbiBaeT v MPOW3BOAMT BCE BUAbI APOC-
Makelsan MoxeT NPOV3BOAMTL ONTUMaNbHbIE MPOUAN Cenen v LWMPOKNIA aCCOPTUMEHT OAHOMA3HbBIX 1 TPEX-
PaANaTOPOB, MCMONb3YEMbIX ANA CHUXKEHWA TemnepaTyp Ha3HbIX TPAaHCPOPMATOPOB raNbBAHUYECKOM M30NALMMN.

Y 3N1EKTPOHHbIX KOMMOHEHTOB M pacCcerBaHua Tena. HW3KOBOBTHBIE 1 BBICOKOBO/LTHBIE OOMOTKM pa3pabora-

Hbl C MCMNONB30OBaHMEM MeZIHbIX 1 a/FOMUHKMEBBIX MPOBO-

JIHMKOB €3 1MCNOb30BaHWA MPOBOAHbIX COEANHEHM

KauecTtBO

MEXAYHAPOAHBIE CTAHAAPTDI MEHEZKMEHT

Makelsan cTpeMuTCA NPOV3BOANTL OTAMUHBIE MPOAYKTHI, - - @
ISQE1 sﬁm 1SO 18001 @
Registered Registered

KOTOpPbIE MO/IHOCTbHO COOTBETCTBYHOT MEX/AYHaPOLHbIM Registered

CTaHAapTaM 1 0becneumnBatoT ydllmi YpoBeHb 06Cy-

KMBaHMA KakK B NpeAnpoiaXHbix, Tak 1 B MOCNENpoAax- OBOPyﬂ“OBAHME

HbIX Nepnoax ANA JOCTVXEHVA HaUBbICLLETO YOOBHA >
YAOBNETBOPEHHOCTN KJIMEHTOB. @

Makelsan ropanTca 1em, 4to LI,O6I/U'ICFI CaMbIX BbICOKNX

MeX lyHapOAHbIX CTaHAAPTOB B 0BACTM KauecTsa JIOKAJIbHbIE CTAHAAPTEI
MEeHeAXMEHTa, OXpaHbl OKPYKaroLLEeN cpeabl B 0bnactm
OXpaHbl TPyAa U TeXHUKM 6e30MacHOCTH, NPOM3BOACTBA,
MECTHbIX COOTBETCTBUI W MPOAONXKAET BHEAPATb 3Ty

NPakTUKy B MHTEPECax COTPYAHMKOB, KIMEHTOB, NOCTaB-

LLINKOB M COO6LLI|eCTB, B KOTOPbIX pa6OTaeT KOMMaHnA.

: Higher Level of Efficiency
than the EU CoC for AC Ups

*
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PELUEHNA
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* Makelsan npegnaraet MHOXeCTBO NMPoAyKTOB WIBIT 415 3aLumThl
MUTaHNs KOMMBbIOTEPOB, CETEBOrO 06OPYA0BaHNS, pOyTepOB/
MOZEMOB, BHELLUHWX HaKOMWUTENEN, UTPOBbBIX KOHCONEW U APYroro
KpWUTUUHOTO 060PYAOBaHWA B Ballem aome 1 odmce.

* C pa3BUTMEM Pa3B/IEKATE IbHbIX CUCTEM, OPOrOr0 MyLTUME-
JMIAHOrO 0BOPYAOBAHMSA, KDUTUUHOTO K 3N1EKTPOMMUTAHMED, MOJb-
30BaTeM TpebyroT Honee BbICOKOM 3alUumThl OT Nepeboes

B MoZiaue 31eKTPO3Heprun 1 6oee BbICOKOrO KauecTBa nTaHms.
* Bcnneckn, konebaHws 4acToTbl M Nepebon 31eKTponuTaHms
ABNAFOTCA NMOTEHUMANBHBIMUW YTPO3aMu, OT KOTOPbIX Bbl 06bIY-
HO He 3allMLLEeHbI MPU NUTAHWW OT CeTelt 0BLLIErO NONb30Ba-
HuA. Makelsan npeanaraet wwpokuii cnektp cuctem MBI ans
ZlOMa ¥ Manoro obuca Ana yAOBAETBOPEHMA NFOHOro 3anpo-
ca W noza nobon broaxer.

PEAJZIN3OBAHHBIE MNMPOEKTHI

Typums

CeTb pectopaHos Burger King
CeTb pectopaHos Dominos Pizza
Swiss Hotel The Bosphorus Darty
Monbwa

Cinema City

Polonus

Poccuiickas ®epepauunsa
Ortenb LWepaToH

OAE

Group 4 Securitas Emirates LLC
IOAP

City Hall JHB

AszepbaligykaH

ISR Plaza

SHEPI A
ANAXKN3ZHA

A

NMPNMEHEHWE

* lNepcoHanbHble KomnbsroTepsl
* PasgnekatenbHble CucTembl

* PoyTtepbl 1 Mogembl

° BHeLWwHWe XpaHnamia AaHHbIX
* Mrposble KoHconm

* Kaccosble TepmuHabl

TPEBOBAHWMA K PELLEHAM

* 3allpTa OT NepeHanpsaxXeHuii 1 COoeB MUTaHKA

* MNpocTan ycTaHOBKa 1 Manas 3aH1MMaeMas nioLlab

* HV3KkWi Wym B MecTe YCTaHOBKM

° Ynpasnenue yepes USB, XK-ancnnein; 3ByKoBble CMrHabI
TpeBoru

* CoXpaHeHme 31eKTpOsHeprnm

PowerPack SE
6-10 kBA

PowerPack SE
1-3 KBA

PowerPack SE RT
1-3 kBA

MAKELSAN

NcTouyHukn BecnepeboinHoro MutaHua



MEOWLIMHA

PELUEHWNA

* C pOCTOM YPOBHSA TEXHWKU LMPPOBOE MEAMNLIMHCKOE 060PYA0-

BaHWe 414 MeANUMHCKNX LEHTPOB CTaHOBUTCA BCE bonee YHWKa b~

HbIM. Me,ﬂ,V]LLVIHCKVIe N KDUTUYECKW BaXXKHble T-cncTemsl Tp66yPOT

BbICOKOro Ka4eCTBa M Ha4eXHOCTW. Eecnepe60171Hoe INIEeKTPONnTa-

HWe Takoro >XM3HEHHO BaxkHOrO 000pPYAOBaHWA AOMKHO obecre-
UMBaTb HAEXKHOCTb M HEMPEPBIBHOCTb OBCYKMBAHMA.

* Bl Makelsan MakciMManbHO MOBbILLIAET HAAEXKHOCT, He30Mac-
HOCTb W MPOM3BOANTENBHOCTb UyBCTBUTENBHOMO MEAMLMHCKOTO
000pYyA0BaHA, 3aLLMLLAA OT OOLLMX NPOBAEM C MUTaHMEM, NPW-
BOAALLMM K JOPOroCTOALLIM MPOCTOAM, MOBPEXAEHMIO 0O0PYA0-
BaHWA 1 NoTepe AaHHbIX.

PEAJTM30OBAHHbIE MPOEKTEI

lepmaHua

Pharmaserv GmbH & Co. KG

KZBV Kassenzahnéarztliche Bundesvereinigung

Ervner

GE Healthcare « MunnctepcTeo CoupansHoro CrpaxoBaHms
MeanumHckme TexHonorim Toshiba ¢ Siemens

Mekcunka

BoeHHble rocnutanu Munmctepctea O60POHSbI

SkBagop

BoeHHbili rocnntans Kuto

Poccuiickas ®egepauys

KanHundeckan MHpeKLMOHHas 6onbHMLa MM.BoTkMHA
KnnHnueckuia Lientp nepsoro MY nv.CeveHoBa
CKONKOBCKMI MHCTUTYT Hayku 1 TexHonoruii Skoltech
Agplirerickan PecnybankaHckan AeTckan KanHuYeckaa 60nbHMLa
BeHrpua

Phoenix Pharma, Zalaegerszeg

bonbHuLa AokTopa AnbbepTa Keresu B banaccarbapmat
TyHuc

BonbHmua Amer CaHrte fadca

NMPUMEHEHWE

* BonbHMLLI
* [lnarHoctnueckmne 1 onepaumoHHble LeHTPbI
© KanHmkm

TPEBOBAHWA K PELLUEHIAAM

* BbICOKOKauYeCTBEHHOE 3NeKTPOMUTaHME, COOTBETCTBYOLLEE
CTaHzZapTam

* be3onacHOCTb NaLMEHTOB M 0BOPYAOBAHMS

* OnTMMmM3aums NoTpebaeHNs SHeprm

* loctynHocTe ana UT-cuctem

* [MBKOCTb A5 6e30MacHOro pacluMpeHns noz dyayLive
TpeboraHus

]

3
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MAKELSAN

NcTouyHnkn BecnepeboiiHoro NMutaHuna
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* OHNIaMH CEPBMIChI U HEMPEPLIBHOCTb BU3HECA MMELOT peLlato-
Liee 3HaYeHne AN CEroaHAWHero Aata-LeHTpa 1 MT-06bekTos.
[na AOCTUXEHWS 3TOM Liean KNtoUeBbIMU GakTopamm aBAsoTCA
YNCTBIN U HAZEXHBINA UCTOUYHWK NUTaHKA. JTrobol oTkas anek-
TPOMUTaHWA MOXET OKa3aTb PaspyLwmnTeNbHOe BO3/eNCTBME Ha
KPUTUUECKW BaxHble AaHHbIE M MPOLECChI, YTO MPUBOANT

K JOPOroCToALIEMY MPOCTOHO.

* Makelsan obecneuviBaeT skoHOMKMYeCkM 3DEKTUBHOE, BbICO-
KOHazexHoe u becnepeboliHoe GyHKLMOHMPOBaHVe 06opya0-
BaHWsA, YTOOLI 0bEeCneuUnTs HEMPEPBIBHYHO PabOoTy KPpUTUUECKM
BakHbIX Orepaumii N0 06paboTke 1 IKCMOPTY AaHHbIX.

NMPNMEHEHWE

* LUentper O6paboTkn aHHbIx

* CepBepHble

* T 1 TenekoMMyHMKaLMm

* Bankm 1 Crpaxosble KomnaHum

TPEEOBAHWA K PELLUEHIAAM

* CHXeHWe NoTpebaeHns SHeprm

* Bbicokaa JOCTYNHOCTb CMCTEMbI B COOTBETCTBUM
co ctaHgapTom TIER

* OnTMm3auma pr3nyeckoro NPOCTPaHCTBa

PEA/TMN30OBAHHBLIE FMPOEKTHI 9
* CHWxeHe obLen CTOMMOCTY BNaaeHns

Typums

Vodafone <Turkiye Is Bankasi
Alcatel «Siemens

lepmaHua

Alliance Healthcare Deutschland AG
UNtanua

Telecome ltalia

Poccuiickas Pepepauusa
VHrocctpax

Cbepbark PO

MTC 6aHk

AzepbaiigyaH

Bank Standard

TyHuc

AT Tunisian Internet Agency
Benapycb

Beltelecom

dkBagop
Banco Guayaquil

Boxer
10-120 kBA

LevelUps
10-1000 kBA

LevelUps T3 PM DC
10-200 kBA 10-1000 kBA PeweHna

MAKELSAN

NcTouyHukn BecnepebonHoro MurtaHuA



HazaeXXHble MCTOUYHMKM NUTaHWA UMELOT peLLatoLLiee 3HaueHne
419 0becneyerra HeMpepbIBHOM 1 6e30MacHOM PaboTbl KPUT-
Yecky BaHOro 060pyA0BaHMs B CaMbIX CyPOBbIX MPOMBbILLIEHHbIX
cpesax, Takux Kak HedTb v ras3, BOAa, MPOM3BOACTBO N1EKTPOSHEP-
rn, HepTexrmma, apmaueBTyKa, NPOAYKTLI MUTaHMA U HanUTKK,
ABTOMODOMAECTPOEHME U MHOTWE MPOW3BOACTBEHHbIE MPOLECCI.

Jltobble cbom 1 OTKNIOHEHWMSA B 3NEKTPOMUTaHNA MOTYT NPUBECTH
K Cepbe3HbIM MOBPEXAEHWAM M OCTaHOBKE MPOLIECCOB M BCEro
NPeANPUATUA, @ TakXe K CEPbE3HBIM PUHAHCOBBLIM MOCAEACTBUAM.
MpoMbILEHHbIE C10Bble peleHns Makelsan 3aLupiLiaroT ot Npo-
CTOEB M 0BEeCreUrBaroT BbICOKOKaUeCTBEHHOE SHeProcHabxeHwe.

Typums

Arcelik = Beko « Pinar Food & Beverage Kroman « Steel « Milangaz
BenvkobputaHus

GE Hedrtb 1 ras « EON

lepmanusa

Trelleborg Sealing Solutions Germany GmbH

Poccuiickas QPegepauus

ABuacTpouTensHas koprnopauma Tynones » TomckHTMIHepTb
HIM3 bawHedTb * ABMaLIMOHHaA MOTOPOCTPOUTENBbHAA KOMNaHma Cantot
YpanaHepro

AsepbaiigykaH

Socar Gas Pipeline « Baku Brick Factory
TyHuc

ABTOMOBMABHBIN 3aBOA SUMItoMo
Monblua

Soudal PU-Foams and Adhesives
Benapycb

[OMENbCKMIM CTEKONbHBIN 3aBO/,
MakucraH

3aBog Nestle Welixynypa

JkBajop

Consorcio Beta Ol

ANA

Boxer
10-120 kBA

MaLMHOCTPpOEHWE

Hedrerasosas 1 Xnmmyeckas MNpoMbILLNEHHOCTb
SneKTporeHepauma

Muiiesas MNpOMbILLNIEHHOCTb

Bo3moxHOCTb kactomm3auum VBl and agantaumm

K Pa3NMUHbIM YCNOBMAM 3KCMyaTaLmuM 1 OKPYXatoLLEen cpespl
[MOBbILLIEHHAA YCTOMUMBOCTb K MEXaHNYECKMM Harpy3Kkam
Jlerkas MHTErpaumsa B NPOMbILLEHHbIE CETU
SHEpProsPpdeKTMBHOCTb

EEEE—— =
n -
| &
= .. .=
E' I ] Is 1
| ] L
| e I
LevelUps LevelUps T3 DC
10-1000 kBA 10-200 kBA Pewenus

MAKELSAN

NcTo4yHnkn BecnepeboinHoro MNMurtaHua
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PELLIEHUS
= -w[__ y 4

Makelsan npeznaraet WMpOKMii CekTp peLleHniA Ans
TPaHCMOPTa, KOTopble 061aAatoT BbICOKOW YCTOMUYMBOCTBHO

VI HaAEeXHOCTBIO NMPW MHODbIX YCNOBMAX OKPY>KaroLLIEeR cpesbl Kenesnble [loporu

W BbICOKMM YPOBHEM COBMECTUMOCTM CO CTPOTUMM MEXAHNHECKM- AsponopTb|

MW TPEBOBAHNAMM (BUOPALINW, TAXENbIE YCIOBMA SKCMTyaTaLmMm). MaructpansbHble Locce
TpaHchopmaTopHble 1 HeCTPaHCPOPMATOPHbIE PELLEHNS Mopckue n PedHble [NopTbl

Makelsan ¢ aaanTMpyemMoCTbrO K Pa3AVUHBIM MCTOYHMKAM MUTaHNA
(oaHO®da3Hble 1 TpexdasHble, C HEMTPabio MK 6e3 Hee)

CMOCOOHbI OTBEUATh CaMbIM CAIOXHbIM Tpe6OBaHVIHM.
ObecneyeHune 3n1eKTPoONUTaHNA CUCTEM KOHTPONA

1 MOHMTOPWHra
BO3MOXHOCTb aZanTaLym K pasnyHbiM Cpeiam
MOKOCTL B MPVIMEHEHWM

Typups HazaexHas KoHCTpYKUpmS

Marport YCTOMUMBOCTL K MEXaHUYECKUM BO3AEMCTBUAM
Dunya Yachts

ABuanvHum Pegasus
Asponopt AHTanbm
DB Schenker Arkas
CAF Signalling Systems

lepmaHusa
Hessen Mobile, Eschwege Tunnel Control Center

WcnaHua
Ferrovial Highway M-40 Tunnel, Madrid

I | .
®dpaHuma g . .
Marseille L2 Bypass Road —
n [ ]
TyHnc
TyHucckme xenesHble goporyt SNCFT i 1 1
- -
== - -
= =1
Boxer LevelUps LevelUps T3 PM DC
10-120 kBA 10-1000 kBA 10-200 KBA 10-1000 KBA PelueHus

MAKELSAN

NcTtoyHnku BecnepeboHoro NMutaHua
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PELUEHNA

* Pelienys Makelsan obecneumBatoT nuTaHme aBapanHux cancTem

W) T g "'":'"' oL L T

NMPUMEHEHWE

N NoAady sHEPITnK Ha aBapl/IlZHOe OCBELEeHME B C/lydae OTKa3a

ceteBoro nuTaHma. OHM Takxke MOoAXOAAT ANA TaKMX XM3HEHHO

BaXHbIX CMCTEM BE30MACHOCTH, Kak:

* ABTOMaTMYeCKMEe CUCTEMbI noXxapoTyLeHna

* C1CTeMbI AbIMOYAANEHNS

» CUrHaaM3aums U cncTeMbl OOHapyXeHWs aBapui
* CuCTeMbl OBHapPYXeHNs YINeKUCAOro rasa
» CneupanbHble crcTeMbl 6€30MacHOCTY B 30HaX

MOBbILWEHHOIo pncKa

PEAJTM30OBAHHbIE MPOEKTEI

Typums

CnopTtrBHbIA kKoMneke CHaH dpaem
Asponopt Cabuxa ékueH

Toprosbli LeHTp foposa
Benvko6putaHus

Asponopt Kapandda

KasHaueincTso E& Beanuectsa, JToHAOH
BectmuHcTepckaa Mapua

Ntanua

YHusepcuteT MeccrHa

Poccuinckas ®Pegepauus
Onumnmincknii ctaamoH Gut, Coumn
TU JdomoaenoBckmi

YemnmoHaT mupa no eytbony

Axmart ApeHa, [pO3HbIN
Asepbalig>kaH

Mpe3naeHtckmii [sopely

* AsponoprTsl

* CragmoHbl 1 CnopTyBHble LieHTpb
° X/l v ABTOBOK3abl

* LLIkonbl v YHVBEpCHTETHI
* bonbHMLbI

* Toprosble LieHTpbI

* Teatpbl 1 KnHoTteatpel

° Myseu

* ObLecTBeHHble 3aaHus
* OduncHble 3aaHna

* Otenm

TPEBOBAHWA K PELLUEHIAM

* CooTBeTCTBME HOPMATVBHBLIM TPEHOBaHMAM EN 50171

* fanbBaHWueCKan M30a9LMA BBOAA / BbIBOAA (OMLMOHANBHO)

* PaclumpeHHas AMarHocTviKa n MHTEPdENC ANA aBapUMHON C1CTEMBI
* BbICOKMI TOK KOPOTKOTO 3aMblKaHWA

* Bpewmd 3apaga akkymynatopos: 80% 3a 12 uacos

Boxer LevelUps
10-120 kBA 10-1000 KBA

LevelUps T3 PM DC

10-1000 kBA

MAKELSAN

NcTouyHnkn BecnepeboiiHoro NMutaHuna

10-200 kBA Pewenus



CEPUA

LEVELUPS
10-1000 «BA

ONLINE NBT1
Thr
LEU\I{(:EGL KW=KkVA 96%

Efficiency

PF= -
\{YIP:EI E ’I .O Service

ONLINE VBN HATIONbHbI/  GAKTOP MOWHOCTU  MHCTAINALIMA

MPEVNMYLLECTBA

* TexHon0rns 3-x ypOBHEBOTO
npeobpasoBaHMsa BbINPAMUTENS
M UHBepTOpa

* YnbTpa BbicOKasA 3GPeKTUBHOCTb

* MakcumanbHaa MowHoCcTb KBA=kBT

CEPTUOUNKATDI

>

The LevelUps Series is certified
by TOV SUD with regard to
product safety (EN 62040-1)

SHEPI A
ANAXKN3ZHA

The LevelUps Series is attested
by Bureau Veritas with regard *
to performance (EN 62040-3) h 7%

@) (E) () (43

uoa MEOVLIMHA TPAHCTMOPT  MPOMBILLITEHHOCTL - BE3OMACHOCTH

LEVELUP.

3
g
:

HHOBaUMOHHasA 3-X ypoBHEBas TEXHONOMS

* Cepus LevelUPS ¢ MHHOBaLmoHHOW TexHonorvein
3-X YPOBHEBOIO NPeobpasoBaHMA 3TO TpexhasHble CUCTEMbI
Owr/1aiH VBT € CTUHHBIM ABOVIHBIM MPeobpasoBaHmeM,
obecneymBaroLLe BbICOYaLLMIA YPOBEHb IPPEKTUBHOCTL.

* Brarogaps coBpeMeHHOM 3-X YPOBHEBOW KOHCTPYKLMM
nHBepTopa 1 Beinpamutens Cepua LevelUPS npeanaraet
HOBEMLLYHO TEXHONOTMMIO MPeObPa30BaHMA MOLLIHOCTM M1
obecneumBaeT 3GdeKTUBHOCTb A0 96% MpW TMNOBOM Harpy3ke
50-75%. YnetpasdekTMBHOCTb CUCTeMbl ObecneunBaeTt
3HaUMTENbHOE CHUXEHVE 3aTpaT B CPaBHEHMM
¢ TpaanumonHsimm VIBM ¢ KM/ 93%

'* Higher Level of Efficiency
than the EU CoC for AC Ups

MAKELSAN

NcTouyHukn BecnepeboinHoro MutaHua



MAKELSAN

NcTouyHnkn BecnepeboiiHoro NMurtaHua

Bbicokas a¢pdekTMBHOCTL 1 Hnskasn
CTOMMOCTb BJIafieHWA

* MeHbLUee 3HepronoTpebaeHne Npw MUTaHNK Harpy3ku
6naroaaps apdekTnBHOCTH 40 96%.

* CHVXeHMe NoTepb IHEPruu.

* CHWXeHWe NoTpebaeHns sHeprim 1 TpeboBaHmi K
OXNIaXXAEHMIHO.

* CHUXXEeHMe 3KCryaTaumOHHbIX pacxoAoB Ha MBI

* TexHonorna koppekuum Gaktopa MowHocTn IGBT
BbINPAMUTENA OOECNEUNBAET YPOBEHb BXOAHOMO KO3 ®.
MOLLHOCTM 6a13kmi k 1 (=0,99). Bbicokas BXOAHasA MOLLIHOCTb
CHVXXAET 3aTparbl Ha SNEKTPO3HEPTUHO, MUHUMM3MPYET
TpeboBaHMA K Kabento, yCTporcTBaM 3alumTsl 1 Y, uto
CHUXAET CTOMMOCTb MHBECTMLMIA.

* HW3KW ypOBEHb BXOAHbIX FAPMOHMUYECKMX MCKaXKeHW
Toka (THDI) meHee 3% nckarouaeT BO3HUMKHOBEHME MOMEX B

I'Il/lTaI-OLLI‘eVI CETV N NPUMEHEHNE A0POTNX q)l/lﬂprOB FapPMOHUK.

° Hebonbwas nnowasb 1 ya06CTBO 06CYyXMBaHWA.

LevelUPS 40 kBA

TpaanunoHHbI UBM 40 kBA
100,

98
96
/ |

94 /
0
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84 /

82 /

80 l

78 I

76

20% 30% 40% 60% 80% 100% 120%

Harpyska (%)

Bbicokni BbIXOAHOW HaKTOp MOLLHOCTA 1

* BoixoaHom ¢aktop MowHocTn T (kBA=kBT) obecneunsaer
1,0 25% 6onblLUe aKTMBHOM SHEPTUM B CDABHEHNM
C TPAAULIMOHHBIM VBT,

* Moaxoaut ANA NUTaHWA 060PYAOBAHMA C EMKOCTHBIM
WAV VHAYKTVBHbBIM XapakTepOM NOTpebaeHns.

* bes CHMXeHWA akTMBHOW MOLLHOCTV MPK KO3®. MOLLHOCTM
ot 0.9 (onepexatomin) ao 0.9 (3anasasiBarowmii)

AMa3ablBaOLLNN

w

OnepexarLnii

Harpyska
100«BA

Harpyska
100kBA

Harpyskg 100kBT

Cosé 1

Cog40,9
Cog40,9

[
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Levelups AunarpaMma BbIXOAHOTO GpakTopa MOLLHOCTY

cerma LEVELUPS
10-1000 kBA

ONLINE VBTI

MakcnmanbHas LAOCTYMNMHOCTb

* [MapannensHoe noakntoueHne 40 8 MBI ana
pe3epsrpoBaHuA (N+1) MV HapalMBaHMA MOLLHOCTML.

* Konbuesoe coeanHeHne obecnedmBaeT paboTocnoCobHOCTb
napannenbHoM CUCTeMbl MPW MOBPEXAEHNM Kabens CBA3M.

CraHpapTHble QYHKLUMM

* Pa3aenbHbllvi BBOA BbINpAMMTENS 1 Halinaca

* Pabota c obuel baTapeiHoM eMKOCTbHO

° 3almTa oT 0bpatHOro Npobosn

* Xonoarbln ctapT (ONuUMoHanbHO)

* PaclumperHoe ynpasneHune batapeei

° 3alpmTa OT Neperpyskmn U KOPOTKOTO 3amblKaHMs
* [OTOBHOCTb K MOAKAHOUEHMIO B Mapannes

* Pe3epBrpoBaHHbIM 610K M1TaHKA

* [1naBHbI CTapT BbINPAMUTENSA NMPK BOCCTAHOBAEHNM
nuTatoLLEel cetn.

* laTumk TeMnepaTypHOM KOMMEeHcaLLmn

© BCTPOEHHBIN CTAaTUYECKWI U CEPBUCHBIV Halinac
* PexxuM pekynepaumm sHeprm obpaTHo B CeTb

PaCLIJVIpeHHbIe KOMMYHWKaUMOHHbIE
BO3MO>XHOCTHA

* 500 3anvicelt B xypHane cobbITUIA C AeTann3aLineit
napameTpoB

* [lpy>XeCTBEeHHbIM My/bTUA3BIYHbIA CEHCOPHBIV rpaduueckuii
ancnnelt paspelerHmem 320x240 Touek

* 11O ANg MOHUTOPWHIA M OTKNFOUEHNS KOMMBIOTEPOB

* [TocnepoBatenbHble NopTtel RS232 1 RS485

* Kapta Modbus RTU (OnuuoHansHo)

° 2 MHTepdEMNCHbIX CN0Ta ANA ONLMOHANBHbIX KapT

* YnaneHHoe aBapuitHoe oTkatoueHne (EPO)

° BblHocHasa naHens ynpasaeHua (OnumoHanbHo)

* KapTta peneliHbix koHTakToB (OnuUMOHanbHO)

* Kapta moHwTopuHra SNMP (OnumoHansHo)

* Kapta ProfiBUS (OnuyvoHansHo)

[MHKOCTb B NPUMEHEHNM

* TeMnepaTypHbIA AaTUvK ANA BHELIHWX OaTapeliHbiX KabMHETOB
L9 PaClUMPEHHOW aBTOHOMMM.

* BHelUHWe baTapeliHble KabWHETbI 415 Pa3NUUHbBIX TMMOPa3MEPOB
AKB ana obecneyenmnsa paclLMpeHHOro BpeMEeHW aBTOHOMMMN.

* Pazanynble pasmeps! MBI 10-40kBA and pasmeLleHua BHyTPK
AKbB 6onbLuelt eMKoCT Npy HEOBXOAMMOCTH YBENNUYEHHOM
ABTOHOMMMU.

* Bepcuu ¢ pasHocTbro 3/1 soctynHel ana Mogenei 10-30kBA

° PexuM KOHBEPTOPaA YacToTbl.

* Cepwa coBmecTmMa co ctaHzapTom EN 50171 ana

obecneyeHnsa MUTaHWA CUCTEM aBaPUMHOTO OCBELLEHMA.

www.makelsan.ru



MAKELSAN

NcTtouHnkun becnepebonHoro NMurtaHua

10-40 kBA
60 kBA (PF0.9)

1187

805

805 ﬁ ﬁ 490

3aAHAA NaHenb

1. MopT napannenbHol paboTsl

2. Mopt RS232

3. CnoTbl ONuUMOHaNbHbIX KapT

4. KHonka npegzapsaga wuHbl DC

5. BeikatouaTenum Bxoa/sbixoa/AKb/6annac

CEPUA
10-1000 xBA

Cepus 60-80 KBA

IS

1553

771

Front Panel

1. Mopt RS232

2. Mopt patunka Temnepatypbl AKb

3. CnoTbl onuUMOHaNbHbIX KapT

4. KHonka npegzapaga wuHbl DC

5. BeikarouaTenu Bxoa/sbixoa/AKB/6annac

Cepuis 100-120 kBA
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1. Mopt RS232
2. Moprt pgatunka Temnepatypbl AKB
3aHAA naHenb 3. Cnotbl ONUMOHaNbHBIX KapT
4. KHonka npepa3sapsaga wiHbl DC
5. Bbikatouyatenu Bxoa/Bbixos/
AKB/6annac

Cepwus 160-200 kBA

O

&= &= f

@

it
. Mopt RS232
MNepeaHan naHenb

1793

=

. Moprt gatumka Temnepatypbl AKB

. CnoTbl onuMoHanbHbIX KapT

. KHonka npegsapaga wuHbl DC

. Bbikntouatenn Bxoa/Bbixoa/AKb
6ainac

b wmn =

www.makelsan.ru
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MAKELSAN CEPUS
WNcTounnkn Becnepe6oiiHoro MuTaHun 10_1000 KBA

Cepus 250-300-400-500 KBA
Y \\%ﬁ /
Ca

1. Mopt RS232

2. MopT pgatyvka Temnepatypbl AKB

3. ChoTbl onuUMoHaNbHbIX KapT

4. Knonka npeasapaga wuHbl DC

5. BeikatouaTenu Bxoa/sbixoa/AKB/6annac
6. Kapta Modbus (onunoHanbHo)

Hepeﬂ,Hﬂﬂ naHesnb

Cepus 600-800-1000 kBA

2003

(I XT T
(XTI

- [ | — e

ﬂepeAHﬂﬂ naHenb

1. Mopt RS232

2. Mopt patunka Temnepatypbl AKb

3. ChoTbl oNUMOHaNbHBIX KapT

4. KHonka npegzapaga wuHbl DC

5. Boikntouatenn Bxoa/Bbixoa/AKb/6arinac

www.makelsan.ru



MAKELSAN

NcTtouHnkun becnepebonHoro NMurtaHua

CEPUA
10-1000 xBA

MosHas MOLWHOCTb, KBA 10 15 20 30 40 60 80 100 | 120 | 160 | 200 | 250 | 300 | 400 | 500 | 600 | 800 | 1000

AKTVBHas MOLLHOCTb, KBT 10 15 20 30 40 60 80 100 | 120 | 160 | 200 | 225 | 270 | 360 | 450 | 540 | 720 | 900

BXO/J,

HomunHanbHoe HanpsxeHune ~380/400/415 B, 3P+N+PE

[lnanasoH HanpsxeHwnii -20% +15% (OnumoHanbHo -37% +22%)

[lnanasoH yacToTbl 50 /60 Iy +10% (HacTtpanaetcs)

dakTop MOLLHOCTM >0.99

VIckaxkeHus BXO4HOro Toka THDI <%3

BbIXOA,

PaKTOp MOLLHOCTM 1.0 0.9 (1 OnuuoHanbHO)

HomuHanbHoe HanpsxeHne ~380/400/415 B 3P+N

CTabunbHOCTb HanNpPsAXeHW Cratnueckasn +1%; AnHammyeckas +3%

CTabunbHOCTb YaCTOTbI 500y / 60l £0,01% (Pexxum AKE)

WckaxxeHuns Hanpsxxernna THDv JnHeliHas Harpyska <1% / HennHelHas Harpyska <3%

Kpect-®Paktop 31

MeperpysouHas cnocobHocTb* Mpw Harpyske 125% 10mMuH; npwn Harpyske 150% TMuH

SdpdexTnBHOCTL (Pexkm Online) 96%

SpdekTnBHOCTL (Pexxnm Eco) 20 99%

BAWMAC

HomuHanbHoOe HanpsxeHne ~380/400/415 B 3P+N

[lnanasoH HanpskeHwnit +15% (Hactpamsaetcsa ot +10% g0 +30%)

[vana3oH yactoTbl +5l (HactpamBaetcs)

BATAPEN

Tvn VRLA / GEL

Konnuecteo (12B noct.toka VRLA) 60

MouyHocTb 3apaga 12,5% ot aktBHoI MowwHoctv MBI (HomuHansHo 0,1 C, HacTpaviBaetcs)

TunoBoe Bpems nepesapaaku 6-8 yacos

BctpoeHHble AKB 60 x 7A4 nan 9AY BHelwHve b6aTapeliHble MaccuBbl

OKPY>XAILAA CPEAA

Pabouas Temnepatypa [na VBN 0°C~40°C; gns 6atapen 0°C~25°C

Temnepatypa xpaHeHus [Onsa VBN 15°C~45°C; ana 6atapeit -10°C~60°C

Knacc 3awmTbl kopnyca 1P20

BnaxxHocTb 0-95% 6e3 KoHAeHcaLmmn

BbicoTa Hag ypoBHeM Mops <1000m, k03¢. koppekuumn 1; <2000Mm, koad. koppekumn >0.92; <3000m, ko3d. KoppekLwmmn >0.84

YposeHb Lywma, dBA <53 <55 | <60 <65 \ <72 \ <74 <75

VIHTEPOEWCBI

KomMMyHMKaLMOHHbIe NopTbI RS232 cranpapTHO, RS485 n SNMP agantep onuvnoHansHO

CTAHOAPTbI

KayectBo 1SO 9001, ISO 14001, ISO 18001, TSE-HYB

CootBetcTBue EN62040-3 (VFI-SS-111, Bureau Veritas Certified)

EMC/LVD EN62040-2, EN62040-1, EN60950, (TUV SUD Certified)

TABAPUTbBI 1 MACCA
LWnpwrHa 490 763 810 830 1250 2345

LZ?ZPL’;T“;" Kabu- T Sura 805 771 820 870 845 845
BbicoTa 1190 1555 1705 1800 2102 2003

Macca HeTTo, KT 125 [ 126 [ 131 | 146 | 173 | 323 [ 331 | 353 [ 368 | 475 | 490 | 850 | 850 | 850 | 850 | 1740 | 1740 | 1990
LWnpuHa 600 900 900 900 1370 2445

iiiiﬂ‘f‘;b“'ﬂy”a’ Cry6uka 900 970 970 970 870 870
BbicoTa 1400 2040 2040 2040 2120 2250

Macca 6pyTTo, KT 145 | 146 | 151 | 166 | 193 | 353 | 361 | 383 | 398 | 505 [ 520 | 890 [ 890 [ 890 | 890 | 1820 | 1820 | 2070

* NpUW onpeseneHHbIX YCI0BUSX.

[JoctynHa Bepcua 3 dasbl Bx / 1 dasza Bbix. (10 - 30kBA)

Makelsan ocTasaset 3a cob0i NPaBo M3IMEHATb WM MOAMOULMPOBATb AV3aliH KOHCTPYKUMNHO, meumi)wmum WIn Matepmnalibl NPOAYKTa 6e3 npeasapu-
Te/ZIbHOTO yBEAOMNIEHNA U 0e3 kakux-11Mbo 00693aTeNbCTB BHOCUTL Takme N3MEHEHMS 1 I\r\O,ﬂ,A(bMKHu‘AM B MPOAYKTbI Makelsan MPOJaHHbIE PaHee. Makelsan He
rapaHTMPyeT TOYHOCTb U MOJIHOTY YKa3aHHbIX B KaTaaore AaHHbIX.

www.makelsan.ru
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CEPUA

LEVELUPS T3
10-200 «BA EEZN

ONLINE NBIT

rEhVeD kW=kVA 96%
Efficiency

PF= -
nyEl ﬁ ‘I .O Service

ONLINE VBN HATIONbHbI/  GAKTOP MOWHOCTU  MHCTAINALIMA

MPENMYLLECTBA

* TexHon0rns 3-x ypOBHEBOTO
npeobpasoBaHMsa BbINPAMUTENS
M UHBepTOpa

* BCcTpoeHHbIn TpaHchopmaTop
ralbBaHNYECKOW U30NALMM Harpy3Ku

° I'Ipquaﬂ N Hade>XHaa KOHCTPYKLUNA

CEPTUOUNKATDI
58

Certification

product safety (EN 62040-1)

SHEPI A
ANAXKN3ZHA

®)(8)(ch) (2

uoa MEOVLIMHA TPAHCTMOPT  MPOMBILLITEHHOCTL - BE3OMACHOCTH

T3

3
E
<

BbicouaniLas HaaeXXHOCTb 61aroaapsa BCTPO-
€HHOMY M30AMpPYHOLLLEMY TRaHChOpMaTOpy

* Cepus LevelUPS T3 - 310 3-x dazHbli OH/laiH (VFI) BN
C BOViHbIM NPe0bpasoBaHMeM, C MHHOBALMIOHHOW TEXHONOMMEN
3-X YPOBHEBOIO NPeobpasoBaHMA, pPa3paboTaHHbIM
A5 0becneyeHns BblcOYaliLLero YPOoBHA SHEPro3hdeKTUBHOCTM
M CO3/aHMA BbICOKOHAAEXHbBIX CUCTEM A/1a 3aLUMThI KPUTUYHOTO
MPOMbILWAEHHOTO M MeANLIMHCKOrO 060PYAOBaHMS.

* TexHONOrNA BEINPAMUTENA U MHBEPTOPA C 3-X YPOBHEBbLIM
npeobpa3oBaHmeM 1 BCTPOEHHbIM TpaHChopMaTopoMm
ranbBaHWYECKOM M30NALLMM Harpy3ku AenaeT cepuro LevelUPS T3
O/IHOW 113 CaMbIX HAZEXHbIX 1 IDDEKTUBHBIX CUCTEM ObecreveHms
6€30MacHOCTN JaHHbIX 1 APYTUX KDUTNYECKN BaXHbIX NMPVAOKEHNH.

The LevelUps Series is certified Wl The LevelUps Series is attested
by TUV SUD with regard to UL by Bureau Veritas with regard C € @l‘ @
- to performance (EN 62040-3)
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KoMnaKTHbIN AN3aH

* KOHCTPYKTWB CO BCTPOEHHBIM TPaHCHOPMATOPOM
ra/lbBaHMUECKOW M30NALMN Ha BbIXOAE ANF MAKCUMaNbHO
6e30MnacHOM YCTaHOBKM.

* MNpocCToTa yCTaHOBKM U OOCNYKMBaHWSA, Nerkas MHTerpaums B
KOMMepUeckmne 1 MpPOMbILLIIEHHbBIE CUCTEMbI.

* Manas nnolaap, 6atapeiiHble KabMHETbI B TOM e KOHCTPYKTUBE.

Hwu3kasa ctoMmMocTb BJlageHnA

* MeHbLUee 3HepronoTpebaeHne Npy NUTaHNK Harpy3ku
6naroaaps BbICOKOM 3PPEKTUBHOCTL.

* CHWXeHWe NoTepb 3HePrmn.

* CHVXeHWe NoTpebnerns aHeprim 1 TpeboBaHuit K

OXNAX IEHMHO.

* CHWXeHMe 3KCryaTaumOHHbIX pacxoAoB Ha VBN

* TexHonoma koppekLmm dpaktopa MoLLHoCTV IGBT BbinpammTe-
N5 obecneunBaeT ypoBeHb BXOAHOMO hakTopa MOLLHOCTM 6113~
kuin K 1(=0,99). Bbicokan BXxOAHaA MOLLHOCTb CHXKAaET 3aTpathl Ha
INEKTPOIHEPTMIO, MUHUMM3MPYET TPeOOBaHMA K Kabento, yCTpon-
CTBaM 3almTbl 1 'Y, UTO CHUXaeT CTOMMOCTb MHBECTULIMIAL

* H13KkuiA ypOBEHb BXOAHbIX TAPMOHNYECKMX UCKaXEeHNI TOKa
(THDI) meHee 3% mnckarouaeT BO3HUKHOBEHME NMOMeX B MnTaro-
e CeTh 1 NPUMEHEHWE A0POrVX GUALTPOB FaPMOHWK.
Hebonblas naowass 1 yA06CTBO 06CYyXMBaHWA.

Bbicoknm BbIXOAHOW HaKTOP MOLLHOCTA 1

* BbixoaHon daktop mowHoctv 1 (kBA=kBT) obecneunsaeT Ao 25%
HONbLLEe aKTUBHOW SHEPTMM B COAaBHEHWN C TPAAMUMOHHHBIM VBT,
* MoaxoauT Ans NUTaHMs 0OOPYA0BaHNA C EMKOCTHbBIM MK
MHAYKTVBHBIM XapakTepoM noTpebaeHus.

* be3 CHMXeHWA akTMBHOW MOLHOCTH NpY hakTope MOLLHOCTM
ot 0.9 (onepexatowimin) 2o 0.9 (3ana3abiBaroLLMiA).

w
s
=

OnepexarLnii anas|iblBaroLL

Harpyska
100«BA

Harpyska
100xBA

Harpyskg 100kBT
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Levelups AunarpaMma BbIXOAHOTO GpakTopa MOLLHOCTY

cerna LEVELUPS T3
10-200 kBA

ONLINE VBTI

MakcnmanbHas LOCTYMNMHOCTb

* YcTaHoBka B napaanens Ao 8-mu UBIT ana pesepsrpoBanHms
(N+1) 1 yBemMyeHMA MOLLHOCTL.

* KonbLesoe coeanHeHne obecneunsaeT paboToCnocobHOCTL
napannenbHoW CUcTeMbl MPW MOBPEXAEHNN Kabens CBA3M.

CraHpapTHble QYHKLUMM

* BcTpoeHHbIM TpaHchopMaTop raabBaHMUYeCckon M30aaLmm

* Pa3aenbHbli BBOA BbINpAMUTENA 1 Balinaca

* Pabota ¢ 0buuelt 6atapeliHon eMKOCTbHO

* ®poHTaNbHOE MOAKNIOYUEHNE Kabenel

* 3allmTa oT 0bpaTHOro NPoHO#

* XonoaHbli cTapT (ONUMOHaAbHO)

* PacwmpeHHoe ynpasneHune batapeeii

* 3allmTa OT Neperpy3km 1 KOPOTKOTO 3aMblKaHWs

* [OTOBHOCTb K MOAK/FOUEHMIO B Mapanient

* Pe3epBrpOBaHHbIN 60K MMTaHKA

* [naBHbIV CTapT BbINPAMUTENSA MNPV BOCCTAHOBAEHMM
nUTatoLLEen ceTu

* [laTumk TemnepaTypHOW KOMAeHcaLmm

* BCTpOEHHbIN CTaTU4eCKMin U CepBUCHBIV Halinac

° Pexxvm pekynepaumm sHeprm obpaTHo B CeTb

PaCLLIl/IpeHHbIe KOMMYHWKaUMOHHbIE
BO3MO>XHOCTHA

* 500 3anucelt B XkypHane cobbITUii C AeTanm3aLineit
napameTpoB

* [lpy>XeCTBEHHbIN MyNETUA3BIYHBIN CEHCOPHBIN rpaduryeckuii
ancnnel paspeleHmem 320x240 Touek

* MO Ans MOHUTOPWHTA U OTKHOUEHWA KOMMbFOTEPOB

* MNocnenosatensHble NOpTbl RS232 1 RS485

* Kapta Modbus RTU (OnumoHansHo)

* 2 VHTEP)ENCHBIX CNoTa ANA ONUMOHANbHBIX KapT

* YnaneHHoe aBapuiiHoe oTkatouerme (EPO)

* BelHOCHaa naHesb ynpasaerna (OnumoHansbHO)

* KapTa peneliHbix koHTakToB (OnuMoHansHO)

* Kapta MoHuTopumHra SNMP (OnumoHansHo)

* Kapta ProfiBUS (OnumoHansHo)

[MHKOCTb B NPUMEHEHNM

* OnumoHanbHoe ncnoaHerve IP31u IP41 ana pabotsl
B TAXENbIX YCNOBMAX.

* OnNUMOHaNbHOE aHTUKOPPO3MIMHOE MOKPBITVE SAEKTPOHHbIX MAaT
1 KOMMOHEHTOB.

* TemnepaTypHbIV AaTUMK ANA BHELIHMX DaTapelHbix KabnHeToB
ANA paclUMPEHHOM aBTOHOMMM.

* BHeluHwWe 6aTtapeliHble KabWHETbI A8 Pa3INUHbIX TUMOPa3MePOB
AKB ana obecnevueHns pacluMpPeHHOro BDEMEHM aBTOHOMMM.

* AJanTMpoBaH Ana paboTsl B 3-X MPOBOAHOM 3-X Ga3HOW ceTu
(6e3 HelTpaw).

www.makelsan.ru
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(533

3aaHsAa NaHenb

10-15-20 kBA

1. MopT napannenbHol paboTsl
2. Mopt RS232
3. CnoTbl ONuUMOHaNbHbIX KapT

4. KHonka npegzapsaga wuHbl DC

Lo

LI g iy
Ly

LT
O

5. BeikatouaTenum Bxoa/sbixoa/AKb/6annac

1382

@33,&%{%1 ﬂaHeﬂbﬂ

CEPUNA

30-40 kBA

[l

AT

10-200 kBA

1630

Ly

1. MopT napannensHon paboTbl

2. Mopt RS232

3. CnoTbl onuUMOHaNbHbIX KapT
4. KHonka npegzapaga wuHbl DC
5. BeikarouaTenu Bxoa/sbixoa/AKB/6annac

OO

60-

80 kBA

D> HE H B EH

]

plefeeeld geeee‘

A TS )

MepesaHaa naHenb

1. Mopt RS232

2. Cnotbl onuMoHanbHbIX KapT

3. KHonka npegsapsga wuHbl DC

4. Bbiknroyatenn Bxoa/sbixoa/AKB/6arnac
5. Mopt aatunka temnepatypbl AKB

26
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MAKELSAN CEPUS

NcTo4yHnkn becnepebonnHoro MNurtanua

10-200 kBA

Cepwus 100-120 kBA
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MNepesaHan naHenb

Cepus 160-200 kBA
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lMNepeaHss naHenb 1. Mopt RS232 4. Bbikntouatenu Bxog/Bbixos/AKB/6arinac
2. CnoTbl ONUMOHaNbHbIX KapT 5. TMopt gatunka Temnepatypbl AKb
3. KHonka npegzapsaga wuHbl DC

www.makelsan.ru
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[MonHas mMowHOCTb, KBA

CEPUNA

10-200 kBA

10 15 20 30 40 60 80 100 120 160

200

AKTUBHaA MOLHOCTb, KBT

10 15 20 30 40 60 80 100 120 160

200

BXO/,

[nanasoH HanpseHwni

~380/400/415 B 3P+N (OnumnoHanbHo ~220/380 B -37% +22% 3P+N+PE)

anKTOp MOLLHOCTH

Mpw nonHol Harpyske >0.99

[vana3oH yacToTbl

45 - 65 Iy (Hactpanaetcs)

VckaxeHuns BxogHoro Toka (THDI)

<3%

BbIXO,

HomuHansHoe Hanpsa>xeHwne

~380/400/415 B 3P+N

CTabunbHOCTb HanpAXeHWA

Cratnyeckas +1%; AvHammnyeckas +3%

OPPeKTUBHOCTL

94.5%

C1abunbHOCTb YaCTOTbI

50T, / 60ry, +0,01% (Pexxum AKB)

THD (THDv)

JInHelHas Harpyska <2%

HenvHeliHas Harpyska <5%

Kpect-dakTop (CF)

3:1

MeperpysouHas cnocobHocTb*

Mpw Harpyske 125% 10MuH; npwu Harpyske 150% TMuH

BAMMAC

HomuHanbHoe HanpaxeHue

~380/400/415 B 3P+N

[lnanasoH HanpsxkeHWn

+15% (HactpanBaetcs ot £10% ao +30%)

,ﬂ,manasoH 4acToThbl

+5ly (HactpavBaetcs)

BATAPEN

Konnuectso (12B DC VRLA)

60

MouHocTb 3apasa

12,5% ot akTmBHOM MoLHocTh MBI (HomuHanbHo 0,1 C, HacTpauBaetcs)

OKPYXAHILWAA CPEAA

Pabouas Temneparypa

[Ansa VBN 0°C~40°C; ans 6atapeit 0°C~25°C

Temnepatypa xpaHeHuA

[Ons NBMN 15°C~45°C; gns 6atapent -10°C~60°C

Knacc 3awmTbl kopnyca

IP20

BnaxxHocTb

0-95% 6e3 KoHAeHcauMmn

BbicoTa Hag ypoBHeM Mopst

<1000Mm, k03¢. koppekumn 1; <2000M, k03¢. koppekummn >0.92; <3000Mm, koad. kKoppekuumn >0.84

YpoBeHb Wwyma, dBA <53 ‘ <55 ‘ <60 ‘ <65 ‘ <72

VIHTEPOECHI

KomMMmyHMKaLMOHHbIe MOpThI RS232 craHgapTHO, RS485 n SNMP agantep onunoHanbHO

CTAHOAPTHI

KauectBo ISO 9001, ISO 14001, ISO 18001, TSE-HYB

CootBetcTBre EN62040-3 (VFI-SS-111, Bureau Veritas Certified)

EMC/LVD EN62040-2, EN62040-1, EN60950, (TUV SUD Certified)

TABAPUTHI 1 MACCA
LnpwrHa 517 517 1466 1510 1750

labapwuTbl kabnHeTa, MM Tny6buHa 862,1 1130 771 818 868
BbicoTa 1382 1630 1593 1745 1832

Macca HeTTo, KT 342 ‘ 345 ‘ 350 343 452 785 860 935 996 1189 1258
LWnpwrHa 670 620 1580 1580 1930

FabapuTbl ynakoBKku, MM TnybuHa 900 1180 870 870 970
BbicoTa 1630 1830 1980 1980 2120

Macca 6pyTTo, kr 367 | 370 | 375 403 [ 512 855 | 930 | 1005 | 1066 | 1269 | 1338

* Npy onpeAeneHHbIX YCI0BUAX.

Makelsan ocrasnseT 3a cobolt NpaBo M3MEHATL MM MOANPULIMPOBATL AN3alH, KOHCTPYKLMIO, CrelmduKaLmm nan matepvansl NpoAykTa 6e3 npeasapu-
TeNIbHOrO YBEJOMAEHNA U HE3 Kakux-1Mbo 06A3aTeNbCTB BHOCUTL Takme M3MEHEHNA 1 MoandmKaLmm B NpoaykTel Makelsan nposaHHble paHee. Makelsan He
rapaHTMpyeT TOYHOCTb M MOJHOTY yKa3aHHbIX B KaTanore AaHHbIX.

28
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CEPVIA 3 (@ s
B OX E R . MEDMMHA - TRHOIRTS GRS
10-120 KBA
10-30 KBA

ONLINE NBIT

= -
\T/YEEI E 0.9 Service

ONLINE BN HATIObHbI/ ~ GAKTOP MOLLUHOCTH  WHCTATAALIMA

MPENMYLLECTBA
* Boinpamutesnb 1 nHBepTop Ha IGBT IGBT BbInpaAMuUTESb C LMOPOBBLIM YMPaBAEHN-
c TexHonorvnen LM eM 1 KoppekLen pakTopa MOLLHOCTI
e Huskumn BXOAHOVI THDi (<3%) * Cepwis Boxer, ocHaweHHas H(iBbIM BbII'IpHVMl/ITeJ'IeM Ha IGBT
obecneuviBaeT 3alWMTy BalleN KPUTUUYHON Harpy3ku, obnadas
° Bb|COK|/||7| BXOAHOF/] q)a KTOp MOLUIHOCTM Mpn 3TOM MUHVIMaNbHOM MAOLLAABHO YCTaHOBKM U q)pOHTaJ'IbeIM
(>O 99) AOCTYMOM AN NPOBeAEeHNA PEMOHTa W OBCAYKMBAHWS,
’ UTO CHMXAaeT cpeaHee BpemMA BOCCTaHOBAEHMA NPy cOOAX
(MTTR) 20 MUHMMYMA.
* bnarogaps 601bWOMY BbIOOPY aKceccyapoB v onunii cepus
Boxer obecrneunBaeT MakcimanbHyto rmbKoCTb ANA Nonb30BaTenen
V¥ ONTUMM3MPYET OBLLYHO CTOMMOCTb BAAAEHUS.
CEPTUNOUKATHI

>

UV
The LevelUps Series is certified /< “Wll The LevelUps Series is attested
by TUV SUD with regard to rimisd SlLLI by Bureau Veritas with regard C € @l' @
product safety (EN 62040-1) to performance (EN 62040-3)

JHEPTIAS MAKELSAN

NcTouyHukn BecnepeboinHoro MutaHua
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Bbicokas MpOoV3BOANTENBHOCTb U HM3Kas
0obLas CTOMMOCTb BlaieHNS

* TexHONOrMA Koppekumm Gaktopa MOLLHOCTM C NPUMEHEHNEM
IGBT obecneunBaeT BbICOKMI BXOAHOM KOIPPULMEHT MOLLL-
HOCTW, 6am3KkMiA kK 1 (= 0,99). Bbicokas BxoaHasA MOLLHOCTb
BEJIET K CHUXKEHMIO PaCX0Aa SHEPIUK, CHUXaEeT TpeboBaHMA K
KabensM, aBTOMaTaM v reHepaTopam, CHUXas TaknuM 0b6pas3om
CTOMMOCTb MHBECTULMNA.

* H13Kni1 ypoBEHb BXOAHbBIX FAPMOHWUYECKMX UCKaXXeHWI TOKa
(THDI) meHee 3% nckaroHaeT BO3HMKHOBEHME MOMEX B MMUTa0-
el CeTV 1 NPUMEHEHWE A0POTMX GUNBTPOB raPMOHMK.

* Manas 3aH1Maemasn naoLLazs 1 ya06CTBO B OOCAYKMBaAHNM.

/o\'
o VBT
H/ C 12-T1 NyNbCHbIM
<@ Beinpsamutenem W
TPaAULIMOHHBIV d n
1B )
Boxer .ﬂ,» )

THD Power Factor
Boxer ¢ Bbinpamutenem Ha IGBT <3% <0.99
TpaanumonHHbeii VBT ¢ BxoaHbIM duastpoM  <10% <0.95
MBI 6e3 BxoaHoro dunstpa <25% <0.85

Bbicokuii BXOAHOWN HaKTOP MOLLHOCTM

* KoadduumeHT BxoaHoM moliHocTr 0,99 obecneunsaeT um-
CThbIM M CMHYCOWAANBHbIN BXOAHOM TOK.

* Bblcokas BxoAHasa akTMBHasA MOLHOCTb BEAET K CHUXEHMIO
3aTpaT Ha 3NEKTPOIHEPTMIO, KabeNbHYH MPOAYKLMIO, MUHM-
MU3MpyeT TpeboBaHMA K HOMMHANAM BXOAHbIX aBTOMATOB U
MOLLHOCTW reHepaTopOB.

MakcnmanbHas AOCTYNMHOCTb

* YCTaHOBKa B napannens 40 8-mv VB ans pe3epBrpoBanHys
(N+1) 1 yBEMYEHNA MOLLHOCTW.

* KonblLieBoe coeanHeHne obecrneunsaeT paboTocnocobHOCTb
napannenbHoM cMCTEMbI MPY MOBPEXAEHMN Kabens CBA3M.

cervs BOXER
10-120 kBA 10-30 KBA

ONLINE VBT1

CraHpapTHble QYHKLUMM

* 3allmTa oT 0bpaTHOro NPoHOo#

© XONn0oAHbIN CTapT (ONUMOHaNbHO)

* PaclumpeHHoe ynpasneHue batapeei

° 3aLMTa OT Neperpysku 1 KOPOTKOTO 3aMblKaHWA

* TOTOBHOCTb K MOAK/HOUEHMIO B Mapannenb

* Pe3epBrpoBaHHbIM 610K M1TaHKA

* [1naBHbIV CTapT BINPAMMUTENSA NPU BOCCTAHOBAEHNM
nuTatoLLEN ceTn

* [latumk TemnepaTypHOM KOMNeHcalLmm

* BCTPOEHHBIN CTAaTUUECKMIA U CepBUCHbIV Halinac

° Pexxm pekynepaLmv sHeprmn obpaTHO B CeTb.

PaCLIJI/IpeHHbIe KOMMYHWKaUMOHHbIE
BO3MO>XHOCTHA

* 500 3anvicelt B xypHane cobbITWiA C AeTann3aLimeit
napameTpoBs

* [lpy>KeCcTBEHHbIN MyAbTUA3bIYHbIV CEHCOPHbIV rpaduuUecKkui
ancnnen paspelermem 320x240 Touek

* 11O A8 MOHUTOPWHTE 1 OTKIKOUEHWA KOMMBIOTEPOB

* MocnepoatensHble nopTel RS232 1 RS485

* Kapta Modbus RTU (OnuyvoHansHo)

°© 2 NHTEPGENCHbBIX C0Ta ANA OMNLMOHANbHbIX KapT

° YnaneHHoe aBapuitHoe otkatodeHne (EPO)

° BblHocHasa naHens ynpasaenusa (OnNumoHanbHo)

* Kaprta peneriHbix koHTakToB (OnuMOHansHO)

* Kapta moHmTopuHra SNMP (OnuuoHansHo)

* Kapta ProfiBUS (OnuyvoHansHo)

[MOKOCTb B NPUMEHEHUM

* TemnepaTypHbIM AaTuvK ANd BHEWHMX baTapelHbix kabnHeToB
A8 PaCLUMPEHHOW aBTOHOMMM.

* BHellHWe baTapeliHble KabWHETbI AN Pa3AMUHbIX
Tnopa3smepos AKb aAns obecnevyeHrs paclumpeHHoro
BPEMEHN aBTOHOMMM.

° Paznanynble pasmeps! MBI 10-40kBA and pasmeLLeHma BHyTPM
AKbB 6osbLUelt eMKOCTM NpY HEOBXOAMMOCTH YBENMYEHHO
ABTOHOMMM.

* Bepcun ¢ pasHocTbro 3/1 gocTynHbl Ana mogenei 10-30kBA

° Pexm KOHBEpTOpa HacToTbl.

° V3onmpyrolme TpaHchopmaTops! AN opMMpoBaHMA
HeMTpam Npu pasAebHOM BBOZE BbinpAMUTENd 1 Halinaca
MAN ANA rabBaHUYECKOW M30NALMM Harpy3ku OT NWTatoLLLEN
cetu.

* Cepwia coBMecTMa co cTaHzapTom EN 50171 ana
obecneyeHna NUTaHNA CUCTEM aBapUIMHOTO OCBELLeHMA

www.makelsan.ru
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Cepwus 10-60 kBA
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1. MopT napannenbHon paboTbl

2. Mopt RS232

3. ChoTbl ONUMOHaNbHBIX KapT

4. KHonka npeg3apsga wuHbl DC

5. BoikntouaTenun Bxoa/sbixoa/AKb/6annac
6. MopTt gatunka temnepatypbl AKB
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. Mopt RS232

. Cnotbl OMNuMOHaNbHbIX KapT

. KHonka npegsapaga wuHbl DC

. Bbiknrouatenn Bxog/Bbixos/AKB/6alinac
. Mopt patumka Temnepatypbl AKB
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[MonHas mMowHOCTb, KBA

20

30

40

60

CEPUNA

80

10-120 kBA 10-30 KBA

100

PHASE

120

AKTUBHaA MOLHOCTb, KBT

135

18

27

36

54

72

90

108

BXO/,

HomuHanbHoe Hanpsa>xeHwne

~380/400/415 B 3P+N

[lnanasoH HanpsxeHni

-20% +15% (OnumoHanbHo -37% +22%)

[vana3oH yacToTbl

50-60 Ny + 10% (HactpanBaetcs)

dakTop MOLLHOCTM >0.99
VIckaxkeHus BXO4HOro Toka THDI <%3
BbIXOA,

®aKkTop MOLYHOCTM 0.9

HomuHanbHoe HanpsaxeHune

~380/400/415 B 3P+N; ~220/230/240 B 1P+N

CrabunbHoOCTb HanpsaxeHna

Cratnueckasn 1%, AnHammyeckas +3%

CTabunbHOCTb YaCTOTbI

50-60 Iy +0,01% (Pexxum AKB)

WckaxeHuna HanpsaxeHua THDv

JinHenHan Harpyska <1% / HenvHeliHas Harpyska <3%

Kpecr-dakTop

3:1

Meperpy3oyHas cnocobHoCTb*

Mpw Harpyske 125% 10mMuH; npu Harpyske 150% TmuH

SddekTnBHOCTL (Pexxnm Online)

[lo 93%

SddpekTnBHOCTL (Pexxnm Eco)

[0 99%

BAMMAC

HomuHanbHoe HanpsaxeHune

~380/400/415 B 3P+N; ~220/230/240 B 1P+N

[lnanasoH HanpskeHWi

+15% (HacTtpanBaetcs ot +10% go +30%)

,Cl,manasoH 4acToThbl

+5 Iy (HactpavBaeTcs)

BATAPEU
i VRLA / GEL
Konnuectso (12B DC VRLA) 62

MolHocTb 3apsga

25% ot akTnBHOW MowHocTn VIBM (HomuHanbHo 0.1 C, HacTpanBaeTcs)

Tunosoe Bpemsa Nepesapaakn

6-8 vacos

BctpoenHbie AKB

62 x 7A4 nav 9AY

BHelwHWe 6aTapeliHble MaccuBbl

OKPYXAHILWAA CPEAA

Pabouas Temneparypa

[ns VBN 0°C~40°C; ans 6atapen 0°C~25°C

Temnepatypa xpaHeHuA

[Ona VBN 15°C~45°C; pns 6atapeit -10°C~60°C

Knacc 3awmTbl kopnyca

1P20

BnaxxHocTb

0-95% 6e3 KoHAeHcaummn

BbicoTa Hag ypoBHeM Mopst

<1000M, ko3¢. Koppekuwum 1; <2000Mm, ko3d. Koppekunm >0.92; <3000m, Koad. koppekuum >0.84

YpoBseHb Wwyma, dBA <53 ‘ <55 ‘ <60 <65 ‘ <72 ‘ <74 ‘ <75
NHTEP®ENCDI
KomMMmyHMKaLMOHHbIe MOpThI RS232 cranpapTHO, RS485 1 SNMP aganTep onunoHanbHO
CTAHOAPTHI
Kauecteo 1SO 9001, ISO 14001, ISO 18001, TSE-HYB
CootBetcTere EN62040-3 (VFI-SS-111, Bureau Veritas Certified)
EMC/LVD EN62040-2, EN62040-1, EN60950, (TUV SUD Certified)
TABAPUTHI 1 MACCA
LLinpuHa 460 886
labapwuTbl kKabnHeTa, MM Tny6uHa 805 776
BbicoTa 1107 1657
Macca HeTTo, KT 122 123 127 146 167 177 322 351 360
WnpwrHa 600 970
FabapuTbl ynakoBKku, MM Tny6buxa 900 900
BbicoTa 1400 2040
Macca 6pyTTO, KI 140 141 145 164 185 195 357 376 395

* Npwn onpeaeneHHbIX YyCAOBUAX.
[JoctynHa Bepcua 3 dasbl Bx / 1 dpasza Bbix. (10 - 30kBA)

Makelsan ocrasnseT 3a cobolt NpaBo M3MEHATL MM MOANPULIMPOBATL AN3alH, KOHCTPYKLMIO, CelmduKaLmm v matepvansl NpoAykTa 6e3 npeasapu-
TeNbHOrO YBEJOMAEHNA U HE3 Kakux-1Mbo 06A3aTeNbCTB BHOCUTL Takme M3MEHEHNA 1 MoandmKaLmm B NpoaykTel Makelsan nposaHHble paHee. Makelsan He
rapaHTMpyeT TOYHOCTb M MOJHOTY yKa3aHHbIX B KaTanore AaHHbIX.

www.makelsan.ru
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CEPUA

PM
10-2080 <BA

ONLINE MOJY/TbHbIN MBI

kW=KVA 96%

Efficiency

= :
\T/\(EEI E 0.9 Service

ONLINE VBN HATIONbHbIV ~ OAKTOP MOLLUHOCTU  MHCTATINALIMA

MPEVNMYLLECTBA

¢ BbICOKOI'IpOI/I3BO,£I|I/ITeJ'IbHaF| MOAY/1IbHaA
Tpexcba3Ha>=| 3allnTa 3NeEKTPONNTaHnA

* Macwrabupyemoctb 20 2080 KBA,
C BbICOKOW 3 dPeKTUBHOCTLIO A0 96%

CEPTUOUNKATDI

T <

* X ox
" 6 '* Higher Level of Efficiency
R \ . thanthe EU CoC for AC Ups

SHEPI A
ANAXKN3ZHA

@) (B ) (eH) (¥

TPAHCTMOPT  MPOMBILLITEHHOCTL - BE3OMACHOCTH

uon MEOVILIHA

T
[ “”\"N“H\‘!H‘WWW e .
I

MogynbHasa koHcTpykuma Bl ana ueHtpos
06paboTKM AaHHbIX C BbICOKOW MAOTHOCTHHO
MOLLHOCTH

* Cepuda PM - 370 MacluTabupyemMas, pe3epBrpOoBaHHan MOAYIbHaA
cvctema VIBMT, paspabotaHHas Ana obecneyeHns SKOHOMMYECKM
3pdeKTMBHOrO 0becneyeHns BbICOKOM AOCTYMHOCTU SHEPTUN
AN UEHTPOB 06paboTKM AaHHbIX BbICOKOW MAOTHOCTH
M KPUTUYECKM BaXKHbIX MPUNOKEHWN.

* Online cnctema C UCTUHHBIM ABOMHbBIM Npeobpa3oBaHneM
M pPacWVPEHHbIM LIMGPOBLIM YIPaBAEHMEM.

° MoaynbHan apxmTekTypa NO3BONAET MaCLUTabMpPOBaTh MOLLHOCTb
1 BpeMs aBTOHOMHOW paboTbl MO Mepe pocTa cnpoca Man
YBENMYEHNA TPEOYEMOro YPOBHS AOCTYMHOCTY.

* Couetanune MOAYNbHOM KOHCTPYKLIMM C TEXHONOTMEN NapannenbHom
n36bITouHOCTN N + X.

* MakcrmanbHas MOLHOCTL ogHoro MBI coctaBnsaet 520 kBA.
MBI moryT paboTaTs B NapannensHom KoHUrypaumm Ansa
NMOCTPOEHMA CMCTEMBI MOLLHOCTBHO 20 2080 KBA.

MAKELSAN

NcTouyHukn BecnepeboinHoro MutaHua



MAKELSAN cepust PM
MNcTounnku Becnepe6oitHoro MuTtanua 10-2080 KBA

ONLINE MOAYJIbHbIV MBM

MaCLIJTa6|/|py6|\/|aﬂ MOAYy/IbHaA apXUTEKTYPa Mogaynu BbIXoAHas MoLLHOCTL | FabapuTbl (LUXBXT), Mm | Macca, kr
MacwTabunpyemocTb 40 MakCUManbHOW MOLLHOCTH, AOCTYM- PM 3310-RM 10kBA 3/3 443x131x580mm 3U 26
Haa 4epes ABYXMEPHYHO MOAY/IbHOCTb: BEPTUKA/IbHYHO M PM 3315-RM 15kBA 3/3 443x131x580MmMm 3U 30
TOPN3OHTANIBHYHO. PM 3320-RM 20kBA 3/3 443x131x580mm 3U 31
* MowwHOCTb cnnoBbix Moayner 10-15-20-25-30-40«kBA PM 3325-RM 25¢BA 3/3 443513 1x580mm 3U 31
* BbIcOTa 0AHOrO MOAYNA C BOIMOXHOCTBIO ropadei 3ameHs! - 3U
= PM 3330-RM 30kBA 3/3 443x131x580mm 3U 32

* CTaHAapTHbIM Wkad 1,4 M MOXET BMeLaTh 40 5 CM0BbIX

MOAyel PM 3340-RM 40kBA 3/3 443x131x580mm 3U 33
* CTaHzapTHbIM Wkad 2 M MOXET BMeLLaTh A0 13 CMNOBbIX

MoAaynewn

* MowHoCTb oamHoYHOro VB moxeT aocturats 520kBA, Wwkadsbl
VIBI' MOTyT yCTaHaBVBaTLCA B Napasiesb AN CO34aHUA
cMcTeEM MOLLHOCTBRO A0 2080kBA.

[o 520«kBt
C JOMONHUTENIbHBIM

mogynem 40kBt
. + . + . + .
[o 2080«BT

520kBA 1040xkBA 1560kBA 2080«kBA C AOMONHUTENIbHBIM

wkadpom 520«kBT

«Co3dasalime mo, Ymo HykHO celiyac u Hapawjusatime no mepe HeobxooduMocmu»

CTaHAapTHbIe CI)yHKLLVII/I PaCLIJVIpEHHbIe KOMMYHWKaUMOHHbIE

* BeixogHow dpakTop mouHoctv: 0.9 (OnumoHansHo 1.0) BO3MO>XHOCTU

* «[opavas» 3ameHa Moaynen (Cnnosoro 1 Moayna AKB) * RS232 (USB onumoHanbHo)

* PasaenbHblil BBOA BoINpAMUTENA 1 Bainaca © RS485

* CepBUCHbIN (MexaHnyeckuii) bannac * Kapta SNMP (0MLyoHansHo)

* YcTaHoBKa B Napanness 40 4-x wkados VBN * PesieliHast kapTa (OnUMoHasbHO)

* Pabora c obuieit batapeeit * LleHTpanbHbIi MOAY/Ib MOHWUTOPUWHTE C TOPAYE 3aMEHOM
* KOHTPO/Ib COCTOAHMA KaXAOro CUAOBOTO MOAYAA * XXK-3KpaH Ha KaXAOM CMIOBOM MOAYy/e

* MNepenacTpansaemsiii Tok 3apasa AKB * LleHTpasbHbI MOAY/Nb MOHWUTOPUMHTa C 5" LIBETHBIM

* MiHTennektyanbHan 3apaaka barapei rpaduueckum XKK-3kparom

* Manble nav cpesHue CMcTembl pacnpeleneHmsa sHeprm
° HacTpanBaemMoe HanpsaXeHue WHbI MOCTOAHHOTO TOKa
+216B nocT. Toka/ £228B noct. Toka/+240B nocT. Toka

(32/34/36/38/40wr.).

— -
BEA

(NNn|
[

S
3

&

KoHTposbHasa naHens KoHTposbHasa naHenb
wkada MBI CMNOBOTO MOAYyNA

www.makelsan.ru



MAKELSAN

NcTtouHnkun becnepebonHoro NMurtaHua

bbicTpo3ameHsemMble HGaTapeiHble MoAyn obecneumsaroT bec-

nepeboiiHyro PaboTy 3alUMLLEHHOrO 060PYAOBaHVIA MPW 3aMeHe

batapeli. [MpocTas u bbicTpas 3ameHa 6nokos AKB.

- Kaxabln 6atapeliHbli Moaynb coaepxmt 18 AKb émkocTbro
TA/4 / 9A /4

- Boicota baraperiHoro moayns 3U

- MNpocTad ycTaHoBKa B Wwkad MBI

3U barapelHbin Mosynb
(onumoHanbHO)

batapeliHble kabuHeTbI
WupwrHor 19"
(OnupoHanbHo)

VBI'T cepunmt PM ncnonbsyet cxemy pesepsrposaria N + X,
NO/b30BaTENM MOTYT YCTAaHABAMBATL YPOBEHb PE3EPBUPOBAHNA

B COOTBETCTBMM C BaXKHOCTBIO Harpy3ku. [pu KoHpurypaumm
CUCTeMbI C ABYMA 1 Boee pe3epBHbIMY MOAYNAMY, AOCTYMHOCTb
VBl nocturaet 99,999%, napametp MTBF coctasnseT 6onee

15 000 000 yacos, uTo yAOBNETBOPSET TPEOOBAHMAM HAAEKHOCTY
NOBON KPUTHUECKOM Harpy3kn. YPOBEHb Pe3epBUPOBaHMS yCTa-
HaBMBAETCA Yepes LieHTPa bHbIN AMCMAEN, MPW NMPEBRbILLEHMN
YCTaHOBNIEHHOTO 3HaueHws, MBI cBoeBpeMeHHO cpabaTbiBaer.

Kax bl CMN0BOV MOAYNb OCHALLEH HE3aBUCMMOW CUCTEMOM
YNPaBAEHWA 1 KOHTPOAMPYETCA CaMOCTOATENIbHO B COOTBETCTBUM
C YCTaHOBKaMW, HEMCNPaBHbIA MOAY/Ib aBTOMATUHECKM NCKHOYa-
€TCA U3 CMCTEMbI. 3a4aHHOTO YPOBHA Harpy3sku VB curHanmsm-
PYET O CHUXEHWM YDOBHA PE3EPBMPOBAHMA.

CEPUA
10-2080 KBA

MBI cepun PM paspaboTaH AN BbICOKOIKOHOMMYHOTO IHEP-
ronotpebneHus 1 naeanbHo NoaAxoauT Ans nutaHma IO 1
CcepBepHbIX. 2PPekTUBHOCTL A0 96%, THDI 2% 1 e AHNYUHBIN
bakTop BXOAHOW MOUWIHOCTM 6€3 rapMOHMUECKMX GUBTPOB
obecneunBaer:

- 3HAUMUTENBHYIO SKOHOMMIO 3N1EKTPO3HEPTMM
- CHVXeHMe PacxOoB Ha OxnaxaeHne
- CHuxeHne TpebOoBaHWM K MOLLHOCTH reHepaTopoB

Bbicokas sddekTeHOCTb >95,5%

HATPY3KA, %

Bbicokumii BxoaHOM GakTop MOLWHOCTM (>0.99) 1 HM3KKe 1cka-
XeHna BXOAHOTO Toka (THDI<2%) cHXaroT 3aTpathbl Ha YCTaHOBKY
bnarofaps yMeHbLUEHWHO TpebyeMbIX ceueHnii Kabenei 1 MoLLHO-
CTV reHepaTopOB.

AKTVBHaA BbIXOAHaA MOLLHOCTb B KBT paBHaa NOAHOM B KBA, Ut
CHMXKAET Pacxo/pl, NCKAFOUan HEOOXOAMMOCTb 3aBbILLEHMSA MOLLL-
HocTv VBT Nput MUTaHUM Harpy3ku € BbICOKUM BXOAHbLIM KON~
LIMEHTOM MOLLIHOCTY (Harpy3ka C BXOAHbIM KOPPEKTOPOM (akTopa
MOLLIHOCTM).

10kBA/15kBA/20kBA/25kBA/ 40kBA 3:3 dasbl

30kBA 3:3 dasbl

www.makelsan.ru



MAKELSAN

NcTo4yHnkn becnepebonnHoro MNurtanua

CEPUVA
10-2080 KBA

MOLLHOCTb
LWkad WUBM, kBA 10~100 | 20~100 | 20~200 | 25~250 | 30~150 | 30~300 | 40~200 | 40~320 | 40~520 | 800 1040 1560
YctaHoBKa B napannens p06 VBN | Oo6WBN | Jo6WeN | HoéWBN | JoéWBN | Jo6WEN | foéWBN | Joéuen | o 44BN | Oo2WBN | Jo2WBN | Ho1MEN

CunoBoit moaynb

10kBA/10kBT, 15kBA/15kBT, 20kBA/20kBT, 25KBA/25KBT, 30KkBA/30KBT, 40KkBA/40KBT

BXO/,

dasHoCTb

3P+ N + PE

HomuHansHoe HanpsaxeHwne

~380/400/415 B

[lnanasoH HanpsaxxeHWi

~208-478 B (nnHenHoe); ~120-276 B (pa3Hoe)

,ﬂ,mana30H YacToThbl

40-70 Ty

(DaKTOp MOLLHOCTK

>0.99

[lnanasoH HanpsxkeHwl bainaca

Makc. HanpsxeHue: +15% (onunoHansHo +5%, +10%, +25%); MuH. HanpsxeHue: -45% (onunoHansHo -20%, -30%)

[nana3zoH yactotbl: £10%

WckaxeHus Toka THDI

<2% (100% HenunHeliHas Harpyska)

Pa6orta c retepatopom Moaaep>xvBaeTcs
BbIXO/,
dPasHoCTb 3P + N + PE

HomuHanbHoe HanpsaxeHune

~220/230/240 B (pa3Hoe); ~380/400/415 B (nMHeliHOE)

(DaKTOp MOLLHOCTK

1

CTabunbHOCTb HaNpPsAXeHWA +1%

CTabunbHOCTb YacTOTbI Ot cetn: +1%, +2%, +4%, +5%, +10% OT HOMWHaAbHOM YacToThl (HacTpanBaetcs); OT AKB: 50/60+0.1% Iy,
Kpect-daktop 3:1

VckaxeHus HanpsxeHua THDv <1% npw MHeHON Harpyske; <4% npv HeJMHEeRHON Harpyske

SddeKTUBHOCTL 96%

KOMMYHUKALINW

LWkad VBM RS232, RS485, 2 onuuoHanbHbIx cnota (kapta SNMP, PeneliHas kapTa)

VNHTEP®ENC

CunoBoit Moaynb RS232

BATAPEU

HanpsxxeHne +192 / +204 / £216 / +228 / +240 B DC; Kon-Bo AKB 12B - 32/34/36/38/40 (HacTpavBaeTcs)

Tok 3apsaa LWkadp MBMN 60A Makc | 30A Makc | 60A Makc | 60A Makc | 50A Makc | 100A Makc | 50A Makc | 80A Makc | 130A Makc | 200A Makc | 260A Makc | 390A Makc

Cunosoli Moayb

6A/10A/(20A Makc. onuvoHanbHo), Tok 3apsia yCTaHaBAMBAETCA B COOTBETCTBUM C MOAKIIOUYEHHON HaTapeiiHoN eMKOCTbiO

BpeMﬂ aBTOHOMUK

3aBUCUT OT eMKOCTU nogktoueHHbIx AKB

Bpewmsa nepekatoueHns

M3 pexunma Cetb B pexxum AKB : Omcek.; U3 pexxnma CeTb B pexxum baiinac: Omcek.

SALLNTBI
Meperpysounas Pexum Cetb Mpw Harpy3ke: 110%: - 60MuH., <125% - T0MUH., <150% - TMuH., 2150% - MrHOBEeHHOe nepektoyeHe Ha baiinac
CnocobHoCTbL Pe>xxum AKB Mpw Harpyske: 110% - 10MuH., <125% - TMrH., <150% - 1cek. 2150% - oTkatoueHne WBM

OKPY>XAIOLLIAA! CPEZIA

Pabouas Temnepatypa 0°C ~ 40°C
BnaxxHocTb 0 ~ 95% 6€e3 KoHAeHCauUn
Temnepatypa xpaHeHus -25°C ~ 55°C

Kon-Bo mogyneit <5

<55 dBA (1m)

LLym
Kon-8o Moayneit >5 <65 dBA (1m)
BbicoTa Hag ypoBHeM mops <1500m
TABAPUTbl 1 MACCA
faGapuTe Wkad VB 600xB401400 600x1100x2000 | 600X840 | EOOKIIO0 | gg0,600x2000 | BEOXIZ00 | BEOBID | B6OSL00 | 11004800
(LIXTXB), mm Mogyb 443 x 580 x 131 (3U)
M Wkad VBM 170 170 270 275 152 280 205 310 514 1600 1810 2800
acca, kr
Mogaynb OkBA: 26kr; 15kBA: 30kr; 20kBA: 31kr; 25kBA: 31kr; 30kBA: 32kr; 40kBA: 33kr
CTAHZAPTbI CE, IEC 62040-2, IEC 62040-1, IEC 62040-3, IEC61000-4, IEC60950-1

Makelsan ocrasnseT 3a cobolt MpaBo M3MEHATL MM MOAUPULIMPOBATL AN3alH, KOHCTPYKLMIO, CelmduKaLmm v matepuansl NPoAykTa 6e3 npeasapu-
Te/IbHOrO YBEAOMEHNA 1 Be3 Kakmnx-N1bo 06a3aTeNbCTB BHOCUTDL Takmne M3MeHeHus 1 Moandukaumm B npoaykTsl Makelsan npoaarHble paHee. Makelsan He
rapaHTMpyeT TOYHOCTb M MOHOTY yKa3aHHbIX B KaTanore AaHHbIX.

www.makelsan.ru
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CEPUA

LION PLUS
650-2000 BA

JMHEVHO-MHTEPAKTVIBHbIV B

kW=KVA 96%

Efficiency

. 1N
VI E pus | (e | Rk

TYPE

JVHEAHO  HATIOMIbHbIA  PLUG & PLAY UsB XK AMCTEN
VHTEPAKTVBHBI (1000-1500-20008A)

MPEMYLLECTBA

* LED MHamkatop (650-850BA)

* XK Ancrinei (1000-1500-2000BA)

* MukponpoueccopHoe LindpoBoe Ynpasnerne

* ABTOoMaTMyeckan Ctabuamsauma Hanpaxenua

* ABTOMaTMYecknii Pacuenmtens

* AganTtuBHaa Yactota

* [lpyxectBeHHasa cucteMa NpeaynpexaeHmi

© XonoaHbii Craprt

° ABTOPECTapT NpW BO30OHOBAEHWM MUTAHWA Ha BXOAE
° ANNPOKCMMUPOBaHHaA C1Hycouaa npu pabote ot AKB
° VIHTennextyansHoe ynpasaeHve AKb

* 3alUMTa OT KOPOTKOTO 3aMblkaHus v mybokoro pa3psasa AKb

* AToMaTtmyeckmin 3apas AKB B BbIKIFOUEHHOM COCTOAHNM

* ABTOOTKOUEHME NPW OTCYTCTBMM Harpyskn B pexxmme paboTb

ot AKb
* KOMMyHWKaumoHHbI nopt USB
* 3almTa TenedoHHbIX AmHKIA RJTT/RI45

CEPTUOUNKATDI

T >

SHEPI A
ANAXKN3ZHA

)

[ioM/00mC

BHELLHWI BUA,

1. Bxopa cetn

2. BbIxoaHble po3eTkm

3. 3alMTHbIM pacuennTens

4. 3awmta TenedoHHbIX HWIA RJT1/RJ45
5.USB

6. BeHTnaatop oxnaxaeHus

99 9—9Q

B
)

3aaHAaa naHenb 3aaHAa naHenb 3aAHAa naHenb
650-850 BA 1000-1500 BA 2000 BA

MAKELSAN

NcTouyHukn BecnepeboinHoro MutaHua



MAKELSAN

NcTo4yHnkn becnepebonnHoro MNurtanua

MOLWHOCTb, BA / Bt

650 /390 850/ 510

CEPVA
650-2000 BA

1000 / 600 1500/ 900 2000 / 1200

BXO/,

HomuHanbHoe Hanpsa>xeHwne

~220/230/2408B

[nanasoH HanpsxeHni

~162-290 B +7%

Yacrota

50-60 My £10%

BLIXO/,

HomuHanbHoe Hanpsa>xeHwne

~220/230/2408B

OTKNnoOHeHVe HanpsaxeHusa

+10% (B pexxume "ot AKB")

oT cetn CooTBeTCTBYeT BXOAHOW YactoTe
Yacrota
ot AKb 50-60 My +1%
dopma curHana AnnpoKcMMUpOBaHHas C1Hycounaa
Kpect-daktop 3:1
Bpemsa nepekatoueHna 2~6mcek., 10mcek. Makc. 4~8mcek., T0mcek. Makc.
110% + 20% / -10% - OTkAtOUEHUEe Yepe3 5 MVH. 1 NMepexos B pexxum ABapun (415 Bcex Mogenen)
Meperpysoutas oT ceTn 120% + 20% / -10% - HemeaneHHOe OTKAtOUEHWE U Nepexos B pexxnm ABapum (ans mogenein 650/850BA)
120% + 20% / -10% - OTkatoueHne Yepes 8 cek. 1 nepexos B pexum Asapuu (4ns mogeneii 1000/1500/2000BA)
ot AKb 110% + 20% / -10% - OtkntoueHmne vepes 5 cek.; 120% + 20% / -10% - HemeaneHHoe oTk/toueHne
SPPEKTVIBHOCTb
Pabota ot cetn Bes perynmposaHus: >95%; Ctabunvsauns HanpsxeHus >88%
Pa6ota ot AKB >60%
BATAPEU
KoHurypaLms 6atapeit 12B/7A/41 | 12B/9AMm1 | 12B/7A/M2 | 12B/9A/w*2 | 12B/9A/N%2
Tok 3apaga [o 1A B HOpManbHOM pexxme
Tunosoe Bpems nepesapsga AKb 6 vacos 0 90% B HOPManbHOM pexKMmMe nocae NoAHOro paspaaa (Harpyska >50%)
AsToHOMMUA Npu 50% Harpyske ~5 MUH. ‘ ~5 MUH. ‘ ~7 MUH. ‘ ~5 MUH. ‘ ~5 MUH.

3ALLATI

MonHas 3awmTa

Pa3psga, Mepesapag, MNeperpyska

‘ Pa3psga, Mepesapsag, MNeperpyska, KopoTkoe 3ambikaHve

CBETOBAA MHAWVKALINA

Ot Cetnt 3e/ieHblii CBETOANOA 3e/leHblii CBETOANOA
Ot AKB 3eneHbIi CBETOAMOS, XKentbili cBETOAMOL
ABapus Het KpacHbii cBeTOANOA
3BYKOBbIE OTMOBELLEHSA

Pabota ot AKB

CurHan kaxaple 10 cekyHz,

Bbatapes paspsxeHa

Curnan kaxayto 1 cekyHay

Meperpy3ka

Curnan kaxgple 0.5 cekyHapl

Obuas ABapus

HenpepbiBHbI curHan

OKPYXAIOLAA CPEAA

Pabouas Temnepatypa 0 ~ 40°C

Temnepatypa xpaHeHus -20°C ~ 55°C

OTHOCKTENbHaA BNaXHOCTb 0-90%

YpoBeHb LWymMa (Ha pacctosHum 1m) <40 dB <45 dB

OBLWE JAHHbIE

KoMMyHMKauMoHHbIe NopThI USB

MporpamMmmHoe obecneyeHne Windows / Linux / Mac

TABAPUTBI 1 MACCA

Pasmepsbl (MxLLXB), MM 278 x 100 x 143 365 x 139 x 195

Pa3mepsbl ynakosku (MxLLxB), mm 332 x 142 x 225 457 x 235 x 297

Macca HeTTO, KI 4,35 515 9,07 10,74 10,74
Macca 6pyTTO, KT 4,55 5,35 10,2 12 12

Makelsan ocrasnseT 3a cobolt MPaBo M3MEHATL MM MOANPULIMPOBATL AN3alH, KOHCTPYKLMIO, CreLmduKaLmm v matepransl NPoAykTa 6e3 npeasapu-
TeNIbHOTO YBEAOMAEHMA 1 Be3 Kakmx-1Mbo 06A3aTeNbCTB BHOCUTL Takme U3MEHeHWA 1 MoavdyKaLmm B NpoaykTbl Makelsan npoaaHHble paHee. Makelsan He
rapaHTMpyeT TOYHOCTb W MOJHOTY yKa3aHHbIX B KaTanore AaHHbIX.
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CEPUA

POWERPACK SE

1-2-3 kBA

ONLINE MBI

) (§)(ds)

ONLINEVBM  HATIO/IbHbI GAKTOP MOLLHOCTV PLUG & PLAY

MPEMYLLECTBA

° BoicokoyactotHble MBI ¢ ABOMHbIM Npeobpa3oBaHmeM

° TexHonorma ¢ LMGPOBbIMU CUTHANBbHBIMW NPOLECCOPaMM

* Koppekups BxoaHoro daktopa mouHoctv (PFC)

* LUnpokuii Arana3oH BxoAHbIX HanpsxxeHrwi (110~300B)

* BoixoaHol ¢akTop mouHocTv 0.9

© XonoaHsI cTapt

° ABTO OnpeseieHne BXOAHOMN HacToTbl

° Pexxum ECO ana 3KOHOMUM 3NeKTPO3IHEPT N

° HactpanBaemoe BbIXOAHOE HamnpsxeHue

° Hacrpangaemble napameTpb! Hainaca

© CaMOAMarHoCTMKa Npu BKAOYEHNN

° PaclwmperHoe ynpasnerve batapeeli (ABM)

° 3allmTa OT Neperpysku 1 KOPOTKOMO 3aMblKaHKMA

* AsTomatmyeckuin 3apag AKB B BbIKNIKOUEHHOM COCTOAHMM

° Ynpas/ieHne CKOPOCTbHO BEHTUATOPA B 3aBMCUMOCTM OT Harpy3ku
© CraHzapTHO: nopt RS232 1 3aLumta TenedoHHbIX nHniA RJ45
* Mopt USB/SNMP/PeneliHas kapta (0nyUoHa/16HO)

° YpaneHHoe aBapwuiiHoe otkaroueHne (EPO) (onyuoHasHo)

* [lononHutenbHble HaTtapeliHble KabUHeTbI (0NYUOHAIHO)

° BCTPOEHHbIN M30AMPYHOLLWIA TpaHCHOPMATOP (0NYUOHA/ILHO)

CEPTUOUNKATDI

T >

SHEPI A
ANAXKN3ZHA

) (#9) (@) (A

[IOM/O®UC  BE3OMACHOCTb  MEAMLIMHA MPOMBILLNEHHOCTb

(( BHELLHWI BUA,

Bxoza cetn
. Pazbem nogknrouerms sHelHMx AKb
. BbixoaHble posetkm

. 3alUTHbIV pacuenuTens

. BeHTtmnatop oxnaxaeHns

. 3awwTa TenedoHHbIX AMHWIA RITI/RJ45
Mopt RS232

. MNopt EPO (onyuoHaneHo)

. Mopt USB (onyuoHaneHo)
10. SNMP/AS400 (onyuoHanbHo)

CoONOOUAWN =

3aAHAA NaHesb 3agHAs naHeNb

TkBA 2-3kBA

MAKELSAN

NcTouyHukn BecnepeboinHoro MutaHua



MAKELSAN

NcTo4yHnkn becnepebonnHoro MNurtanua

MOLHOCTb, kBA / Bt

CEPUNA

1-2-3 KBA

1/900 2/1800 3/2700

BXO/,

HomuHanbHoe HanpsaxeHune

~208 /220/230/240B

[lnanasoH HanpsxXeHUn

~110-176 B (JluHelHoe cHuxkeHune oT 100% Ao 50% mouyHocTh); ~176-280 B (6e3 cHuxeHus);
~280-300 B (cHwxeHre po 50%)

Yacrota

40 - 70 'y (ABTOONPEsENEHNE)

anKTOp MOLLHOCTH

>0.99

[lnanasoH HanpsxeHuii baiinaca

-25% / +15% (HactpavBaeTcs)

BbIXO/,

HomuHanbHoe Hanpsa>xeHwne

~208 /220 / 230 / 240 B (HactpansaeTcs)

OTKkNOHeHVe HanpsaxeHusa

+1%

Yacrota

45 - 55 'y nam 55 - 65 My (CuHxpoHm3npoBsaHo ¢ ceTbto); 50 / 60 My +0.1 My (pabota ot AKB)

dopma curHana

Yucran CnHycounga

Kpect-dakTop

3:1

fapmoHunyeckume nckaxernma THDv

<2% (J/InHeiiHas Harpyska); <5% (HenvHeliHas Harpyska)

Meperpy3oyHas cnocobHOCTL

105% ~ 125%: MepekntoyeHne Ha baiinac yepes 1 MUH.

125% ~ 150%: MepekntoyeHne Ha Barnac uepes 30cek.

150%: MepekntoyeHune Ha barinac yepes 300mcek.

SOOEKTVBHOCTb

HopMasnbHbIl pexxnm >90% 291% 292%

Pexxum ECO >95% >96% >97%

BATAPEV

HanpseHwne wnHel DC 24B 368 368 48 B 728B 728B 728B 96 B 9% B
BctpoeHHble AKB 2 X 7TA/u 3 x7A/u BHewHne 4 x TA/u 6 x 7TA/u BHewHne 6 x 7TA/u 8 x 7TA/u BHelwHwne
Tok 3apaga (Makc.) 1A 6A 1A 6A 1A 6A
Bpems nepesapsga 8 vacos

3BYKOBbIE OTMOBELLEHSA

Ortka3s cetn CurHan Kaxzble 4cek.

Batapes paspskeHa

CurHan kaxayro 1 cekyHay

Meperpyska [lBoWiHOW curHan kaxayto 1cek.
Aapus Wb HenpepbiBHbIN cyurHan
VNHTEPOENCHI

RS232 (crangapt) / USB (onuus) Moaaepxka Windows ® 98/2000/2003/XP/Vista/2008/Windows ®7/8/10

SNMP (onuyms) MO Power Management SNMP; BctpoeHHbIt Web nHTepdeiic

OBLLVE JAHHBIE

Pabouas Temnepatypa 0 ~ 40°C

OTHOCKTENbHAA BNAXHOCTb 0 ~ 90% (6e3 koHAEHCaLWW)

YpoBeHb Wyma <45 dB (1m)

TABAPUTHI 1 MACCA

Pasmepb! (TXLLIXB), MM 144336 | 144x 414 | 144336 191x 418 x 335 19Tx 464 | 191x418
Pa3mepsbl ynakoku (MxLLxB), mm 23)(2;1%17 23)3 ;1%92 23)(2;1%17 318 x 533 x 471 32)92(75.’]73 315:75133
Macca HeTTO, KI 9.5 13 6 18 25.7 10.5 27.2 32 11
Macca 6pyTTO, KI 10.5 14.2 7 19.5 274 12 29 34 125

Makelsan ocTasnset 3a coboi NPaBo M3MEHATL UM MOANPUUMPOBATb AV3aliH, KOHCTPYKUWKO, meumcj}mmumw WM Matepmralsibl NPOAYKTa 6e3 npeasapun-
Te/IbHOTO yBEAOMNIEHNA U 6e3 Kakux-mt HOA3aTENBCTB BHOCUTH TakWe M3MEeHeHUs 1 MO,ﬂ,Aq}MKHuAM B MPOAYKTbI Makelsan MPOAaHHblE PaHee Makelsan He
rapaHTMpPyeT TOYHOCTb M NOJIHOTY YKa3aHHbIX B Kataaore AaHHbIX

www.makelsan.ru



CEPUA ) (%9) (@) (&

P OW E R P a C K S E [OM/OOMC  BE3OMACHOCTb  MEAVILHA MPOMBILIEHHOCTb — LIOA TPAHCTIOPT
6 . 1 0 K B A PHASE

ONLINE MBI

RE= e
vi) (§) (89) G

ONLINE MBI HAMO/bHBIV -~ ®AKTOP MOLLHOCTW MHCTANNALMS

MPEMYLLECTBA

* BbicokouactotHble VBT ¢ ABOVHBIM MPeobpazoBaHmeM

° TexHoNomMaA C LGPOBLIMM CUTHAIBbHBIMK MPOLLECCOPaMM
* Koppekups BxoaHoro gaktopa motHoctm (PFC)

* LUnpokuii aranasoH BxoAHbIX Hanpskerwi (110~3008B)

* BbixoaHow daktop mouHocti 0.9

© XONoAHbIN cTapt

© ABTOONPEAENEHNE BXOAHOM YacTOThI (

° Pexximm ECO ana skoHOMKMM 31eKTPO3HEPTm ‘ BHELLUHWI BUA,
° HactpanBaemMoe BbIXOAHOE HanpAXeHMe

* Pexxm npeobpazosaHma yactotsl S0M/60ML,

1. Bxoa cetn
° HactpanBaemoe HanpsxeHwue koHeuHoro paspasa AKb 2. Pasbem A/1A NOAKHOUEHUS BHELHMX AKB
* CaMoaMarHoCTvKa Npw BKAKOUEHNM 3. BbixoHble pasbems
* Paclumpenoe ynpasneHie batapeeit (ABM) 4. ABTOMaTUUECKMi BbIKKOUATENb
° 3alLTa OT Neperpy3ku 1 KOPOTKOrO 3aMblKaHMA 5. BeHTUNATOP OXAaXAeHHA
© AsTomatuyeckuii 3apsaz AKb B BbIKIFOUEHHOM COCTOAHWM 6. Mopt EPO
° YNpaBneHune CKOPOCTBO BEHTUATOPA B 3aBUCMMOCTU OT Harpy3ku 7. MopTRS232
* CraHaaprHo: nopr RS232 8. Tlopt USB (onyuoHaieHo)
* Mopt USB/SNMP/PeneliHas kapta (0nyUoHa/1HO) 9. Kapra napannesisHoi pa6orsi
° YnaneHHoe aBapuiiHoe otknrouenue (EPO) (onyuoHabHo) (ONYUOHAALHO)
* [lononHutensHble batapeliHble KabuHeTbl (0NYUOHAIbHO) 10. SNMP/Peneiitas kapra
° PyyHol cepBucHbI Gainac (ONYUOHABHO) ¢
* MapannenbHoe NOAKOUeHVE € pe3epBrpoBaHMeM N+X (0NYUOHA/IbHO) 11. PyuHoi 6aiinac

12. TemnepatypHbii ceHcop AKB
(onyuoHan6Ho)

CEPTUOUNKATDI

T >

3agHaAs naHeb
6-10kBA

JHEPTIAS MAKELSAN

NcTouyHukn BecnepeboinHoro MutaHua



MAKELSAN CEPUS

NcTo4yHnkn becnepebonnHoro MNurtanua

6-10 kBA

MOLLUHOCTb, kBA / BT 6 / 5400 10 /9000
BXOZ,

HomuHanbHoe HanpsxeHne ~208 /220/230/240B

[lnanasoH HanpskeHnit Mpw Harpyske 50%: 110-300 +5 B, npv nonHow Harpyske: 160-300 +5 B
Yacrota 40 - 70 'y (ABTOOMPpPEsENEHNE)

PaKTOp MOLLHOCTM > 0.99

[lnanasoH HanpsxkeHwr banaca 160B - HOMUHaNbHOe BbIXOAHOE HanpsaxkeHne+32B

BbIXO/,

HomunHanbHoe HanpsxeHune ~208 /220 / 230 / 240 B (HactpavBaeTcs)

OTKNIOHEHWe HanpsaXXeHus +1%

YacTtoTa 45 - 55 Ty nam 55 - 65 T, (CuHxpoHusunpoBsaHo ¢ cetbto); 50 / 60 My +0.1 Ty, (Pabota ot AKB)
®opma curHana Yncraa cnnyconaa

Kpecr-daktop 31

fapmoHunyeckme nckaxernna THDv <2% (JInHeiiHas Harpyska); <5% (HenvHeliHas Harpyska)

M3 pexuvma paboTbl OT ceTn B pexxnm pabotbl ot AKB: 0 mcek.

Bpewms nepeknoueHns MepekntoyeHne Ha Barnac: 0 Mcek.

105% - 125%: MepekntoyeHre Ha Hainac yepes 3 MUH.

Meperpy3oyHas cnocobHoOCTb 125% - 150%: MepekntoueHune Ha barnac vepes 30 cek.

>150%: MNepekntoueHne Ha baiinac yepes 100 mcek.

SPPEKTVBHOCTb
HopMasnbHbIl pexxum >92%
Pexxum ECO >98%
BATAPEU
HanpsxeHwue wuHbl DC 192B-240B
BctpoeHHble AKB 16-20 x 7-9A/4

CraHgapTHO 1A
Tok 3apaga

Mogenu LT 1A /35A/7A
TunnyHoe Bpems nepesapsga 8 vacos, 3apsag A0 90% émkocTu
3BYKOBbIE OTMOBELLEHAA
Otkas ceTn CurHan kaxaple 4 cek.
batapes pa3pseHa CuvirHan kaxgayto 1 cekyHay
Meperpyska [lBoiiHOW curHan kaxayto 1cek.
Asapus VB HenpepbiBHbIA cUrHan
VNHTEP®EMCHI
RS232 (craHpapt) / USB (onums) Moaaep>kka Windows ® 98/2000/2003/XP/Vista/2008/Windows ®7/8/10
SNMP (onuus) MO Power Management SNMP; BcTpoeHHbIii Web nHTepdeiic
OBLWE JAHHbIE
BraxxHocTb 20-90% RH @ 0-40°C (be3 koHAeHCaL M)
YpoBeHb LWyma <50 dB (1m)
TABAPUTBI 1 MACCA
Pa3mepsbl (LLUXIxB), mm 262 x 650 x 735
Pasmepsbl ynakosku (LLUXI'xB), Mm 440 x 720 x 940
Macca HeTTO, KI 64.1 70.8
Macca 6pyTTO, KI 72.2 78.9

Makelsan ocrasnset 3a cobolt NPaBo M3MEHATL MM MOANPULIMPOBATL AN3aMH, KOHCTPYKLMIO, CrelmduKaLmm nan matepvansl NPoAykTa 6e3 npeapaputens-
HOTO yBeZOMAEHMA 1 6e3 Kaknx-1Mb0o 06A3aTeNbCTB BHOCUTL TakMe U3MEHeHMA U MoAMdUMKaLmK B NpoaykTel Makelsan nposaHHble paHee.

Makelsan He rapaHTMPyeT TOYHOCTb M MOIHOTY YKa3aHHbIX B KaTanore AaHHbIX.

www.makelsan.ru
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CEPUA ) (%9) (@) (&

POWERPACK SE & o o m mem
10-15-20 «BA

ONLINE MBI

RE= e
vi) (§) (89) G

ONLINE MBI HAMO/bHBIV -~ ®AKTOP MOLLHOCTW MHCTANNALMS

MPEMYLLECTBA

° BoicokoyactotHble MBI ¢ ABOMHbIM Npeobpa3oBaHmeM

° TexHonorma ¢ LMGPOBbIMU CUTHANBbHBIMW NPOLECCOPaMM
* Koppekups BxoaHoro daktopa mouHoctv (PFC)

* LUnpokuii Arana3oH BxoAHbIX HanpsxxeHrwi (110~300B)

* BoixoaHol ¢akTop mouHocTv 0.9

° Hactpanaemas koHburypauma AKB: 1928 / 2408

© XonoaHsI cTapt r

° ABTOONpPeAeNeHe BXOAHOM YacToTb BHELLHWI B,
° Pexxum ECO ana 3KOHOMUM 3NeKTPO3IHEPT N

* Pexxum I‘Ipeo6pa3OBaHMﬂ uacToTbl 50ML/60M 1. Bxoa cetn 5. BeHtunatop 9. Kapra napannensHoi pabots! (Onyus)

. 2. Bxoa AKB 6. EPO 10.SNMP/AS400 (Onums)
HaCTpaMBaervloe BbIXOAHOE HanpsxXeHne 3. Boixog 7. RS232 11. Pyuroin Gaiinac

* Hactpausaemoe Hanpsxerime koHeyHoro paspaa AKb 4. Bbikntoyatens 8. USB 12. TemnepatypHblit ceHcop AKB (Onyus)

° Hactpanaemblin pexum dasHoctr (3:1 mam 1.1)

© CaMOAMarHoCTMKa Npu BKAOYEHNN

° PaclwmperHoe ynpasnerve batapeeli (ABM)

° 3allmTa OT Neperpysku 1 KOPOTKOMO 3aMblKaHKMA

* AToMaTtmyeckmnii 3apas AKB B BbIKIFOUEHHOM COCTOAHMM

° Ynpas/ieHne CKOPOCTBHO BEHTUATOPA B 3aBMCUMOCTM OT Harpy3ku
° CranaaptHo: nopt RS232

© CTaHAapTHO: Y aaneHHoe aBapuiiHoe otkatoueHme (EPO)

* KomMMyHviKaLwioHHble MHTepdeicsl RS485/SNMP/AS400 (OnyuoHansHo)
© [lononHutenbHble HatapeliHble kKabuHeTbl (ONYuoHaI6HO)

° PyuHolt cepBMcHbIN baiinac

* TMapannensHoe noakro4enne ¢ peseparposanneM N+X (OnyUoHA/ILHO)

CEPTUOUNKATDI

T >

El, 3aaHaAn naHenbEIa EI’ 3a/HAA NaHeNb tla
10kBA 15-20kBA
HEPTYA MAKELSAN

NcTouyHukn BecnepeboinHoro MutaHua



MAKELSAN

NcTo4yHnkn becnepebonnHoro MNurtanua

MOLLHOCTb, kBA / kBT

CEPU4
10-15-20 kBA

10/9 15/13,5 \ 20/18

BXO/,

HomuHanbHoe Hanpsa>xeHwne

3:1-~360/380/400/415B
1:1-~208/220/230 /240 B (HactpavBaetcs)

[JlnanasoH HanpsKeHWUn

3:1-50% Harpy3ka: 190-520 +5 B; 100% Harpy3ka: 277-520 +5 B

Yactota

40 - 70 'y (ABTOONPEsENEHWNE)

anKTOp MOLLHOCTK

3:120951:120.99

BAMAC

[JlnanasoH HanpsKeHWn

160B - HOMMHaNbHOE BbIXOAHOE HanpsaxkeHne+32B

Yacrota

50/60 Iy +5 My

BbIXO/,

HomuHanbHoe HanpaxeHne

~208 /220 / 230 / 240 B (HactpaviBaeTtcs)

OTKNnOHeHVe HanpaXeHna

1%

YacroTa

45 - 55 Ty vam 55 - 65 T, (CHXpoHM3MpoBaHo ¢ ceTbto); 50 / 60 Iy +0.2 Ty (Pabota ot AKB)

dopma curHana

Yucras cnHycomnaa

Kpect-dakTop

31

fapmoHunyeckme nckaxernunsa THDv

<2% (JInHenHas Harpyska); <5% (HenunHeliHas Harpyska)

Bpems nepektoueHus

0 mcek.

Meperpy3oyHas cnocobHoCTb

105% - 125%: MepekatoueHune Ha bainac yepes 3 MUH.

125% - 150%: MepekntoyeHune Ha Harinac Yepes 30cek.

150%: MepekntoyeHne Ha bainac yepes 1cek.

SOPEKTVBHOCTb
HopmanbHbIi pexxum >92%
Pexxum pabotbl ot AKB 291%
Pexxum ECO >98%
BATAPEV
Hanps>xeHwve WwnHbl NocT.TOKa 192B/240B
BctpoeHHble AKB 20 x 7/9A/4 (16 OnumoHanbHO) BHeluHne BHeluHne
Mogenm (S) 1A
Tok 3apaga (Makc.)
Mogenm (H) 1A/ 35A/7A
Bpems nepesapsga 8 vacos
3BYKOBbIE OTMOBELLEHNA

Ortka3s cetn

CurHan kaxaple 4cek.

Batapes paspskeHa

CurHan kaxayto 1 cekyHay

Meperpyska [lBoiiHOW curHan kaxayto 1cek.
Asapwsa VB HenpepbiBHbIV crrHan
OKPY>XXAIOLLAA CPEAA

BraxxHocTb 20-90% RH @ 0-40°C (be3 koHAeHCaL W)

YpoBeHb Wyma

<55 dB (1m) <60 dB (1m)

VHTEP®EMCH!

RS232 (craHgapt) / USB (onuua)

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

SNMP (onuus)

MO Power Management SNMP; BctpoeHHbI Web nHTepdeiic

TABAPUTBI 1 MACCA

Pazmepsbl (MxLLUXB), mm

262 x 580 x 732 (S) 262 x 580 x 628 (H)

Pasmepsbl ynakosku (MxLLxB), Mm

359 x 687 x 937 (S) 359 x 687 x 832 (H)

Macca HeTTO, K&

25.5 (H), 74.0 (S) 38.5 (H) 39.0 (H)

Macca 6pyTTO, KI

29.0 (H), 83.5 (5) 47.0 (H) 47.5 (H)

(S) - obo3HaueHWe cTaHAapTHOW Moaenn co BCTpoeHHbIMKW AKB, (H) - o6o3HaueHne Moaenn 6e3 AKB ¢ yBeanyeHHbIM 3apaaHbiM TOKOM.

Makelsan ocTasnseTt 3a cob0i NPaBo N3MEHATL UK MOANPUUMPOBATb /_"M'%HMH, KOHCTPYKUWKO, meuwbw<auww WIn Matepmralsibl NPOAYKTa 6e3 npeasaputesb-
HOTO yBEAOMNEHNA U 6e3 KakMx-NMbo 00A3aTeNbCTB BHOCUTL Takme N3MEHEHWS 1 ‘VM)/ZL\/\CIJVKHU‘\/M B MPOAYKTb MH‘((—‘.‘SHW, MPOAaHHblE PaHee

Makelsan He rapaHT1pyeT TOYHOCTb 1 MONHOTY YKa3aHHbIX B KaTaaore AaHHbIX.

www.makelsan.ru
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CEPUA

POWERPACK

SE RT
1-2-3 kBA

ONLINE MBI

TYPE

2B\ / PF= -
VI “\!'}' 09 ) (Bt

ONLINEVBIM  YHVBEPCATIbHbIA GAKTOPMOLLHOCTU  PLUG & PLAY

MPEMYLLECTBA

° BoicokoyactotHble MBI ¢ ABOMHbIM Mpeobpa3oBaHmeM

* TexHonorma ¢ LMGPOBbLIMU CUTHANBbHBIMW NPOLEECCOPaMM

* Koppekups BxoaHoro daktopa mouHoctv (PFC)

° LlUnpokumit Arana3oH BxoAHbIX HanpsxxeHrwi (110~300B)

* BoixoaHol ¢akTop mouHocTv 0.9

© XonoaHsI cTapt

° ABTO OnpeseieHne BXOAHOMN HacToTbl

° Pexxum ECO ana 3KOHOMUM 3NeKTPO3IHEPT N

° HactpanBaemoe BbIXOAHOE HamnpsxeHue

° Hacrpangaemble napameTpb! Hainaca

© CaMOAMarHoCTMKa Npu BKAOYEHNN

° PaclwmperHoe ynpasnerve batapeeli (ABM)

° 3allmTa OT Neperpysku 1 KOPOTKOMO 3aMblKaHKMA

* AroMaTtmyeckmnii 3apas AKB B BbIKIFOUEHHOM COCTOAHMM

° Ynpas/ieHne CKOPOCTbHO BEHTUATOPA B 3aBMCUMOCTM OT Harpy3ku
© CraHzapTHO: nopt RS232 1 3aLumta TenedoHHbIX nHniA RJ45
* Mopt USB/SNMP/PeneliHas kapTa (0nyuoHa 6Ho)

° YpaneHHoe aBapwuiiHoe otkaroyeHne (EPO) (onyuoHansHo)

° [lononHutensHble HatapeiHble KabUHETbI (ONYUOHAIBHO)

° BCTpoeHHbIV n3ompyroLwmin TpaHchopMaTop (ONYUOHAIBHO)

CEPTUOUNKATDI

T >

SHEPI A
ANAXKN3ZHA

=) (#9) (@) (&

[OM/OOUC  BE3OMACHOCTb  MEAWLIMHA TPOMBILLMEHHOCTL  LIOA TPAHCTIOPT

BHELLHWI BUA,

1. Bxoa cetn

2. Pazbem ana noakntoueHus BHelHux AKb
3. 3aluTHBIA pacuenuTens

4. BbIxoaHble po3eTku

5.
6
7
8
9

BeHTVI]’IﬂTOp OXNaxaeHnd

. 3awmta Moaem/dakc
. Mopt RS232

. Moprt USB (Onyus)

. Mopr EPO (Onyus)
10.SNMP/AS400 (Onyus)

MAKELSAN

NcTouyHukn BecnepeboinHoro MutaHua



MAKELSAN

NcTo4yHnkn becnepebonnHoro MNurtanua

MOLLHOCTb, kBA / Bt

CEPUA

1-2-3 KBA

1/900 2/1800 ‘ 3/2700

BXO/,

HomuHanbHoe HanpaxeHwne

~208 /220 /230 /240 B

[lnanasoH HanpsKeHwWi

~110-176 B (JInHeinHoe cHuxeHne oT 100% ao 50% mowHocTu); ~176-280 B (6€3 cHMXKeHUA);
~280-300 B (cHu>xeHme go 50%)

ﬂ,manasoH YacToThbl

40 - 70 'y (ABTOONpPEAENEHNE)

Pa KTOP MOLLHOCTU

>0.99

[vana3oH HanpsxeHui baiinaca

-25% / +15% (HactpaunBaetcs)

BbIXO/,

HomuHanbHoe HanpsaxeHve

~208 /220 / 230 / 240 B (HactpavBaeTcs)

OTKkNOHEeHWe HanpaxeHua

+1%

Yacrota

45 - 55 'y uam 55 - 65 Ty (CuHxpoHm3mnposaHo ¢ ceTbto); 50 / 60 My +0.1 Ty, (pabota ot AKB)

®opma curHana

Yuncran CcnHycouga

Kpect-dpakTop 3:1

lapmoHunyeckue nekaxernmsa THDv <2% (JInHeiHas Harpyska); <5% (HenunHeliHas Harpyska)

Bpewms nepekatoueHus M3 pexunma paboTbl OT ceTn B pexxnm pabotbl ot AKB: Omcek. MepekatoueHune Ha barinac: 4mcek. (Tunuuxoe)

105% ~ 125%: MNepekntoueHne Ha bannac yepes 1 MUH.

Meperpy3oyHas cnocobHOCTb 125% ~ 150%: MNepekntoveHne Ha banac yepes 30cek.

>150%: MepekatoyeHune Ha Harinac Yepes 300mcek.

SPPEKTVBHOCTb

HopMasbHbI pexxum >90% 291% 292%

Pexxum pabotbl ot AKb >85% >86% >87%

Pexxum ECO >95% >96% >97%

BATAPEU

Hanps>eHue winHbl DC 24B 36B 36B 48B 72B 72B 72B 96B 96B
BctpoerHble AKB 2 X TA/u 3x7A/u | BHewHne | 4x7A/u 6 x 7A/u | BHewHne | 6x7A/4 8 x 7A/u | BHewHue
Tok 3apsga (Makc.) 1A 6A 1A 6A 1A 6A
Bpewms nepesapsga 8 vacos

3BYKOBbIE OMOBELLEHNSA

OTkas cetn CurHan kaxpaple 4cek.

batapes pa3psxeHa CurHan kaxayto 1 cekyHay

Meperpyska [1BOViHOW curHan kaxayto 1cek.
Asapwsa VIBM HenpepbiBHbIV curHan
OKPY>XXAIOLLAA CPEAA

Pabouas Temnepatypa 0 ~ 40°C
OTHOCKTeIbHAA BNAXHOCTb 0 ~ 90% (be3 koHAeHcaL W)
YpoBeHb Wyma <50 dB (1wm)
VIHTEPOEWCHI

RS232 (ctanpapt) / USB (onums) Moaaep>xka Windows ® 98/2000/2003/XP/Vista/2008/Windows®7/8/10

SNMP (onums) MO Power Management SNMP; BcTpoeHHbIi Web nHTepdeiic

TABAPUTBI 1 MACCA

440x468x88
440x468 440x658 1B 440x468
Pa3mepsbi (MxLLUxB), mm 440x468x88 440x658x88 %88 <88 A20KA40KE8 %88
(AKB)
545x592x198
545x592 545x782 (1B 545x592
Pasmepbl ynakosku (MxLLXB), Mm 545x592x198 545x782x198 ¥198 ¥198 90x580x200 ¥198
(AKE)
Macca Herro, kr 12.26 13.78 7.58 22.73 25.86 9.66 2926|573 (('//'\EE')) 10.04
12.97 (BN
Macca 6pyTTO, KT 15.78 173 111 26.63 29.76 13.18 33.16 302 ((AKB)) 13.56

Makelsan ocTaBnseTt 3a coboi NPaBo N3IMEHATb MUK MOANPULIMPOBATb AV\S&V\H KOHCTPYKLMHO Cucuwbwauww WA Matepraibl NPOAYKTa be3 npeasaputenb-
HOro yseLoMaeHna n 6e3 KakMx-N1Mbo 0bA3aTeNbCTB BHOCUTL Takme M3MEHEHWS 1 ‘VKMVK,[WKJU‘VM B MNPOAYKTb Makelsan, NpoJaHHble paHee.

Makelsan He rapaHTMpyeT TOYHOCTb W MOAHOTY YKa3aHHbIX B KaTanore AaHHbIX.

www.makelsan.ru
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CEPUA

POWERPACK

SE RT
6-10 kBA

ONLINE MBI

'\ PF=
VFI “\!'}' 09

ONLINEVBIM  YHVBEPCATIbHbIA GAKTOPMOLLHOCTU  PLUG & PLAY

MPEMYLLECTBA

° BoicokoyactotHble MBI ¢ ABOMHbIM Npeobpa3oBaHmeM

° TexHonorma ¢ LMGPOBbIMU CUTHANBbHBIMW NPOLECCOPaMM
* Koppekups BxoaHoro daktopa mouHoctv (PFC)

* LUnpokuii Arana3oH BxoAHbIX HanpsxxeHrwi (110~300B)

* BoixoaHol ¢akTop mouHocTv 0.9

© XonoaHsI cTapt

° ABTOONpPe/AeNeHe BXOAHOM YacToTb

° Pexxum ECO ana 3KOHOMUM 3NeKTPO3IHEPT N

° HactpanBaemoe BbIXOAHOE HamnpsxeHue

° Hacrpangaemble napameTpb! Hainaca

© CaMOAMarHoCTMKa Npu BKAOYEHNN

° PaclwmperHoe ynpasnerve batapeeli (ABM)

° 3allmTa OT Neperpysku 1 KOPOTKOMO 3aMblKaHKMA

* AsTomatmyeckuin 3apag AKB B BbIKNIKOUEHHOM COCTOAHMM

¢ YHpaBneHme CKOPOCTBbHO BEHTUNIATOPA B 3aBUCMMOCTW OT Harpyskm

© CraHzapTHO: nopt RS232 1 3aLumta TenedoHHbIX nHniA RJ45
° Mopt USB/SNMP/PeneliHas kapTa (OnumoHabHo)

° YpaneHHoe aBapwuiiHoe otkaroyeHne (EPO) (onyuoHansHo)

* [lononHutenbHble HGaTtapeliHble KabuHeTbI (0NYUOHAILHO)

* BCTpOEHHbIM M30NMPYHOLLMIA TPaHChOpMaTOP (0NYUOHA/BHO)

CEPTUOUNKATDI

T >

SHEPI A
ANAXKN3ZHA

oOoNOoOUV A, WNS

=) (#9) (@) (&

JIOM/00UC

BE3OMACHOCT  MEAMUMHA MPOMBILINEHHOCTE  LOA

TPAHCTIOPT

BHELLHWI B,

BxoaHble Pa3bembl

. Pazbem ana noakntoueHms BHelwHux AKB
. BbIXOAHble pazbeMbl
. ABTOMAaTUYeCKMel BbIKItoUaTe b
. BeHTvnATOp OXnaxaeHus
. 3auta TenedoHHbIX mHUIA RJ45
. Kapra napannensHoit pabotsl (Onyus)
. Mopr RS232
9.
10.Mopt EPO

11. SNMP/AS400 (Onyus)

Mopr USB (Onyus)

3aaHAs naHenb
6-10kBA

MAKELSAN

NcTouyHukn BecnepeboinHoro MutaHua



MAKELSAN

NcTo4yHnkn becnepebonnHoro MNurtanua

MOLHOCTb, kBA / Bt

CEPUA

6-10 kBA

6 /5400 10 /9000

BXO/,

HomuHanbHoe HanpsaxeHune

~208/220/230/240 B

[nanasoH HanpseHwnii

Mpw Harpyske 50%: 115-295 +5 B; npw nonHoli Harpy3ke: 165-295 +5 B

Yacrota

40 - 70 'y (ABTOONpPEAENEHNE)

PaKTOp MOLLHOCTM

> 0.99

[lnanasoH HanpsxkeHwr banaca

160B - HOMUHaNbHOE BbIXOAHOE HanpsaXeHne+32B

BLIXO/,

HomuHansHoe Hanpsa>xeHwne

~208 /220 / 230 / 240 B (HactpawvBaeTtcs)

OTKkNOHeHVe Hanpsa>xeHus

+1%

Yacrota

45 - 55 'y uam 55 - 65 Ty, (CuHXpoHM3nposaHo ¢ ceTbto); 50 / 60 My +0.1 Ty, (PaboTa ot AKB)

®opma curHana

Yucrasn CnHyconaa

Kpecr-daktop

3:1

fapmoHunyeckme nckaxernna THDv

<2% (/IuHeliHas Harpyska); <5% (HenuHeliHas Harpyska)

Bpems nepektoueHns

W3 pexxuma pabotbl oT ceTn B pexxum paboTbl ot AKB: Omcek. MepekntoueHne Ha bannac: Omcek.

lMeperpy3oyHas cnocobHOCTb

105% - 125%: MepekntoyeHune Ha Harnac yepes 3 MUH.

125% - 150%: MepekntoyeHmne Ha barinac yepes 30cek.

>150%: MepekatoyeHune Ha Halinac yepes 1cek.

SPPEKTVIBHOCTb
HopmanbHbIn pexxum >92%
Pexxum pabotbl ot AKB 291%
Pexxum ECO >98%
BATAPEV
HanpsxeHune wuHbl DC 192B
BcrpoeHHble AKB 16 x 7A/u 16 x 9A/u
CraHaapTHO 1A
Tok 3apaga (Makc.)
LT Mogenb 1A /3A/5A/ 8A
Bpems nepesapsaa 8 vacos
3BYKOBbIE OTMOBELLEHSA
Ortka3s cetn CurHan kaxgple 4cek.

batapes paspsxeHa

CurHan kaxayto 1 cekyHay

Meperpyska [lBOWiHOM curHan kaxayto 1cek.
Asapws VB HenpepbliBHbINA curHan
OKPYXAIOLLAA CPEAA

BnaxxHocTb 20-90% RH @ 0-40°C (be3 koHAeHcauum)

YpoBeHb Wyma

<55 dB (1m)

VHTEP®ENCI

RS232 (cranpaprt) / USB (onuma)

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

SNMP (onums)

MO Power Management SNMP; BcTpoeHHbIli Web nHTepdeiic

TABAPUTBI 1 MACCA

LT Mogenb

Pa3mepsbl (MxLLUXB), mm

440 x 555 x 132

Pa3mepsbl ynakosku (MxLLxB), mm

535x660x 215

Macca HeTTo/6pyTTO, KI

16.4/20.7 17.1/21.4

CraHgapTHas MoAenb

Pa3mepsbl (MxLLUXB), mm

440 x 555 x 132 (M1BM), 440 x 555 x 132 (AKB)

Pa3mepsbl ynakoku (MxLLxB), mm

535 x 660 x 215 (MBIM), 540 x 685 x 235 (AKB)

Macca HeTTo/6pyTTO, KI

16.4 / 20.7 (VIBI), 43.6 / 47.1 (AKB) 17.1/21.4 (VIBIM), 49.6 / 53.1 (AKB)

Makelsan ocTasnseTt 3a coboi NPaBo U3IMEHATb UK MOANPULIMPOBATb ﬂMBaW i, KOHCTPYKUMHO, Cnel M(T)MKG\ M NI Matepmrasibl NPOAYKTa 6e3 npeasaputent

HOTO yBeAOMNEHNA U 6e3 Kakmx-1mbo 0643aTeNbCTB BHOCUThL TakMe U3MEHEHMS U \rWO/‘I‘M(TWKaH‘MA B MPOAYKTb Makelsan MPOJaHHble paHee.

Makelsan He rapaHTMpPyeT TOYHOCTb M MOJIHOTY YKa3aHHbIX B KaTanore AaHHbIX.

www.makelsan.ru
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Makelsan npeanaraeT WMPOKMIA CNEKTP KOMMYHMKALMOHHbIX OMLLM
ana VBM. Y aaneHHbIM KOHTPOb 1 MOHWUTOPUHT MBI ocyLecTens-
eTCcA MO NOKaNbHOW CETU U NO3BONAET OCYLLECTBAATL LiEHTPaN-
30BaHHOe ynpasneHune nocpeactsoM MO MakNET.

MO MoHWTOpKHTa w1 ynpasaenna MakNET npeactaBnser cobol
Habop KAMEHTCKMX 1 CEPBEPHBIX MOAYNEW ANd CEPBEPOB U 10~
KaNbHbIX Pabounx CTaHUMI, NpeAHa3HauYeHHbIX A7 MOHUTOPKHTA
coctosanma VB v ynpaBaeHWa noKanbHbIMK KOMMAbrOTEPaMm B OTBET
Ha n3meHstoLmecs ycnosns. MakNET HenpepbiBHO OTCiexXMBaeT
cocTosHKne VBT, 1 aHann3mpyeT NonyYeHHble COOBLLEHNSA, pacChl-
nas Npuv HeOHXOAMMOCTM YBEAOMAEHNA U KOMaHZbI Ha OTKtOYeHMe
K. Bce aenctamna MakNET MOXHO oTCnexmBaTh B MHTepdENice.

Ecnn MakNET o0bHapyxuBaeT Kpntuyeckmne n3mMeHeH s CoCTOAHMSA
MBI, T0 Anq KaxXa0ro cobbitna GOPMUPYHOTCA COOTBETCTBYIOLLIME
KOMaHZAbl 1 COOBLLEHMA, (KOMaHAbI Ha OTKIFOUEHME CEPBEPOB U
MK, oTnpaBka cOOBWEHNI yKa3aHHbIM NOAb30BaTeNaM). [onb30-
BaTe/lb MOXET M3MEHWUTb KOHGUIypaLWto B 4aCTu CETEBOTO OOMEHa
COOOLLEHVAMM, OTMPaBKM 31EKTPOHHOM NOUTbl A SMS, kKOMaHA,
otkatoveHnd RCCMD um 1.4,

SNMP kapra MakNET npeaHasHavueHa ana nHterpaumm MBI 8 nokansHyro
BbIUMCAUTENBHYHO CceTb. OHa MO3BONAET OCYLLECTBAATL YNpaBAeH1e 1 MO-
HUTOPUHT MHOXecTBa VBl nocpeactsom npotokonos TCP/IR HTTP n SNMP.

Cosmectuma ¢ MO MakNET.

YnpaBaeHue oraMmn AaHHbIX 1 cobbITniA BIM

Pabora ¢ aaTumKaMm OKpyxaroLLel cpeasl

Bbinaya aBapuiHbIX 3BYKOBbIX OMOBELLEHWH, paccblaka email n SMS.

MapameTpbl BXoAa 1 Bbixoaa MBI MOXHO KOHTPONMPOBATL C MOMOLLBHO
KOMMYHVKaLMOHHbIX NopToB RS232 1 485 1 nporpaMMHOro obecnevyeHus
MakNET. MNMporpammHoe obecneueHne MakNET paccbinaet Bce n3ameHeHus
ctatyca VBl no 3nekTpoHHOM nouTte 1 ocylllecTBAsSeT be30nacHoe CBopa-
YMBaHME Pa3NMUHbIX ONePaLIMOHHbIX CUCTEM MO JIOKANbHOM CETH.

R332,
6 para EXPANSION Mobuy
E
°

Moaynb R326-ROTA ycTaHaBavBaeTca B OANH U3 CNOTOB pacluvpenua VIBI.
Moaynb NpesHa3HadeH Ana coopa AaHHbIX O COCTOAHMM BaTapeiHbIx Kabui-
HetoB. ObMeH AaHHbIMK ocyLiecTsaneTca No CAN-LIMHE C MCNONb30BaHKEM
npotokona MAKBUS.

ANA

MO MakNET Bkntouaet cepeepHbIi Moaynb RCCMD ans
obecneyeHms OAHOBPEMEHHOTO 1 6e30MacHOro OTKKOUEHMS cep-
BEPOB ¥ Pabounx CTaHLMI paboTarowmx Ha Nrobor naathopme

MoasepxmBaetca bonee 12 A3bIKOB

MakNET ana Windows XP/VISTA Business/2000//2003 Server/2008
Server/Windows 7, Novell NetWare n UNIX nmeer SNMP npokcwm
areHT, KOTOpbIN TpaHcampyeT AaHHble MBI B npotokon SNMP

MO MakNET nocrasnsetcs ¢ cOBCTBEHHbIM BeH-CepBEPOM, UTO
NO3BOAET OCYLLECTBAATD MOHUTOPUHT MK M3MEHEHME KOHPUTY-
PaLMM C yAAaNEHHOTO cepBepa C MOMOLLbO NHOO0ro CTaHAaPTHOIO
BeO-Opay3epa.

MakNET pabortaert Takxe Ha MeHee
PACNPOCTPaHERHbIX NAATGOPMaX, Takmx Kak
DEC VMS/Compaqg 1 APPLE MAC X - a Tak xe

€O BCTpOeHHbIM Web agantepom CS121.

KapTa «Cyxux» KOHTaKTOB COAEPXMUT HeCnoTeHLMabHble, raabBaHnyYecku
M30/MPOBaHHble OT BCex Lieneit VBl peneiiHble KOHTaKTbl, KOTOPbIE MOTyT
cpabartbiBaTb NPW pasnnyHbix aBapuax MBI, PeneiiHble KOHTaKTbl MOTYT
KOMMYTUPOBATb CUTHa/bI HANPAXEHVEM OT 3,3 40 24 B MOCTOAHHOrO ToKa.
MBI TaK e MOXeT ynpaBaaTbCA C APYrnX YCTPOUCTB MOCPEACTBOM BXOAHBIX
penerHbIX KOHTaKTOB.

Moaynb R336-ROTA ycranasvsaetca B VBl Jatumkmk Temnepatypebl, ycra-
HoBAeHHbIN B Wwkady ¢ AKb nepesaet 8 VBl aaHHble no Temnepatype AKB u
NONOXEHMM 3aLUMTHOTO pacLenuTens. [1na kaxaoro BHelLHero 6atapeiHoro
Wwkada HeOOXOAMM OAMH MOAYNb Takoro TUMa.

YpaneHHas BbiHOCHaA naHenb VBl npeaHasHayeHa Ans obecneyeHuns
BO3MOXHOCTV YAaNeHHOro HabaroaeHna 3a coctoaHvem MBI, Monb3osa-
Te/b MOXeT NoyYaTb MHPOPMALMEO O COCTOAHMM BCEX OMnepaLLyii, CObITUI
1 NapameTpoB pabotatoLLiero MBI uepes XK-3kpaH yaaneHHoM nanenu.

MAKELSAN

NcTtoyHnku BecnepeboHoro NMutaHua




MBI noaxoamnt Ana JoMallHEero
1 0PUCHOrO MCMONb30BaHWA

MBI noaxoanT Ans LeHTpoB 06paboTkm
JLaHHBIX 1 CEPBEPHBIX

MBI noaxoamTt And MeanLMHCKOro
3NEKTPOHHOIO 060PYAOBaHNA

VIBIT noaxoanT 418 NPOMbIWAEHHbIX
NPUNOXEHNM

MBI noaxoanT And TPaHCNOPTHbIX
NPUNOXEHNIA

VBN noaxoamnT ana cmctem 6€30nacHoOCTm

PHASE

OnHobazHbIN BXOA MW BbIXOZ

PHASE

TpexdasHblli BXOA UMW BbIXOZ

PHASE

OnHodasHbIn BxOA / 0OAHOdA3HbIV BbIXOA

3:1

PHASE

TpexdasHbiii Bxo4 / 0AHODA3HbIN BBIXOA,

PHASE

TpexdazHblit BXOZ / TpexdasHblii BbIXOZ,

TYPE

MBI VFD (pe3epBHbIit)
(HanpsaxeHwne 1 4acToTa 3aBMCUMbI)

Vi

TYPE

B VI (JTuHeHo-MIHTepakTVBHbIN)
(HanpaxeHre He3aBMCHMO)

VFI

TYPE

WMBM VI (OHNaliH)
(HanpsaxeHwne 1 yacToTa He3aBUCUMBbI)

HanonbHbIM

[nga yctanosku B 19" cTonky

YHMBEpPCanbHbI (HanonbHbINM/B CTOMKY)

=
E MoaynbHaa cncrtema
=
= Plug & Play. MBI He Tpebyet
PLYs | nHCTannALnm CepTMULMPOBAHHBIM

cnedmanncTtom

a

Service

VHCTannauma v nepsblid 3anyck A0XHbI
OCYLLEeCTBAATLCA KBAMDULMPOBAHHbLIM
(cepTMdUUMPOBaHHbIM) CNeLnanmcTom

PF=" PF=09
09 BbICOKMI BbIXOAHOW GakTOP MOLLHOCTM
PF=" pr=10

10

BbICOKMI BbIXOAHOM GakTop MOLWHOCTH

' Three
_)LEVEL
UPs
D)

Beinpamutens 1 nHseptop VB[
C TEXHONOMMEN 3-X YPOBHEBOTO
npeobpa3oBaHna

kW=KkVA

BbIxoaHOM GakTop MOLWHOCTM paBeH 1
(kBA=kBT)

96+

Efficiency

Bbicokas apdpekTmBHOCTb A0 96%

97+

Efficiency

Bbicokas apdekTBHOCTL A0 97%

MAKELSAN

NcTouyHnkn BecnepeboiiHoro NMutaHuna



MAKELSAN

McTouHnkun becnepebonHoro NurtaHua

www.makelsan.ru
info@makelsan.ru

lpucoeduHamece Kk Ham

ﬂ/makelsanrussia






