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1 O komnaHuu CKTO NMPOMMNPOEKT

CKTO MNMPOMIMPOEKT — cTpounTenbHO-KOHCTpPYKTOpCKas

C KTO TexHonornyeckasa opraHusaumd, ¢ 2001 roga npegocraengto-
POMIMPOEKT .uas koMnieKkcHble ycryry o ayaury, I'IpoeKTVIpOBVaHI/I}O, PEKOH-
CTPYKUUM U TEXNEPEBOOPYXEHUID NPeanpuUAaTUN U HayYHbIX
LEHTPOB MUKPOSMEKTPOHUKUN, (POTOINEKTPOHNKU, POTOHWKM, (POTOBONLTAMKN, MUKPOMEXA-
HUKN, MUKPOMIOMANKA, UHOPMAaTUKN, MaTepuanoBedeHns u npubopocTpoeHusi, ¢

«YUCTbIMU NOMeLLIeHnAMU» knaccoB 3/4/5/6/7/8/9 NCO nA/B/C/D GMP.

Ortpacnesble 3aka3vmkn CKTO NMPOMIMPOEKT:

» PagnoanekTpoHHas NPOMbILLINEHHOCTb

» [MpmnbopocTtpouTtenbHas npomMbilnieHHocTe BBCT

e [lpOMBILLNEHHOCTb CPEACTB CBA3M Y MHPOPMATUKN
PakeTHO-kOCMUYECKasa 1 aBMaLNOHHAsSH NPOMbILLIIEHHOCTb
ATOMHas NPOMbILLSIEHHOCTb

OHepreTuka u oToBoOSbTaNKa

MeguumHa, 6uonorus, dapmavleBTuka

Hayka n obpasoBaHue

CerogHa komnanns CKTO NMPOMMPOEKT paboTaeT B napTHEpPCTBE C MeXAyHapoaHbIMU
crneunann3npoBaHHbIMM KOMNaHUSIMK U Npeanaraet 3akasvmKy NosHbIA CNekTp yCrnyr no
PEKOHCTPYKLUNN U TEXNEPEBOOPY>KEHNIO BBICOKOTEXHOMOMMYHBIX NPEeanpUATUA C K4YUCTbI-
MW MOMELLEHUSIMWY, BKITHOYaS:

« TEXHONOIMMYECKUNA N UHXEHEPHO-CTPOUTENbHbLIA AYAWUT, Bkntouas:
o6cyxaeHne BONpoCOoB NpUBeYeHNst MHBECTULMIA NS OpraHn3aunm NpovM3BOACTBa,
TpaHchepa TeXHONOrMn, MOCTaBOK 3apybexxHoro o6opyaoBaHusl, Bbibopa NCNONHK-
Tenew pabor, pa3paboTky «[JopoXXHOM KapTbl» U T. A.

MHBECTULIMOHHOE MNAHNPOBAHMWE, BKrntoyas: aKkCnepTu3y MHBECTULMOHHbIX
NMPOEKTOB, WHXEHEPHO-CTPOUTENbHBIA N TEXHONMOrMYEeCKUn ayaumT, pas3paboTky
KOHUEeNuMn N npegnpoekTHbIX MpeanioXeHnn, GusHec-nnaHoB, COMpPOBOXAEHUe
BblbOpa NPOMbILLMIEHHON NIOWaakn 1 nocelleHns 3aBogoB-npoussoguTenem
obopyaoBaHMA U T. 4.

MPOEKTUPOBAHWE MPEOMPUATUI, Bkniouas: pa3paboTky, aKCnepTusy u
TEXCOMPOBOXAEHMNE MPOEKTHO-CMETHOMN, paboyeln, MOHTaXXHOW, MCMNONMHUTENbHOMN
AOKYMEHTaL MK, BbINOMHEHUe OYHKLNI reHepanbHOro NPOEKTUPOBLUMKA U T. 4.
PEKOHCTPYKLWMA MPEONPUATUN, Bkntoyas: reHeparnbHbIi noapaa Ha Bbibop,
MOCTaBKy, MOHTaX, MyCKO-Hanagky v ksanudukauuio nHxeHepHoro obopyaosaHus 1
KOHCTPYKLMIN «4NCTbIX MOMELLEHWN», CTPOUTENbHbIA HAA30p, 00y4YeHne uT. 4.
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« TEXMNEPEBOOPYXEHME NPEOMPUATWN, Bkntoyas: reHepanbHblii noapsg Ha

BbIOOp, MOCTaBKy, 0GBA3KY 1 3aMyCK TEXHOMNOrMYEeCKOro 06opya0BaHNA 1 MaTepuarnos,
TEXHONOrnYecknin Hagsop, obyyeHne, cogencTeme TpaHcepy TEXHONOTMR U T. 4.
CEPBUCHOE OBCITY>XXMBAHWE, Bkntoyas: rapaHTUAHY U CEPBUCHYIO MOCTaBKY
TpebyembIX MaTepmanoB Y KOMMIEKTYHOLNX, NHXEHEPHBIX KOMMOHEHTOB, 3I1EKTPO-
HHbIX BNOKOB, y3N0B, AeTanen, NnporpaMMHoOro obecnevyeHns Ans TEXHONOrMYeCcKoro
060pyaoBaHUSA, MHXXEHEPHbIX CTAHLNI 1 KOMMNIEKCOB YACTbIX MOMELLEHU U T. A.

HALWW KOHKYPEHTHBIE MPEUMYLLECTBA:

3a 20 net peanusoBaHo 6onee 230 KOHTPaAKTOB

Hanuumne npoekTHON, WHXEHEPHO-CTPOUTENBHON M TEXHONOMMYECKON KOMaHAbI
crneynanucToB

Hanunune aHanoroB paHee pa3paboTaHHOW NMPOEKTHOM 1 paboyen JOKYMEHTaLMn Ans
KpuCTanbHbIX 1 COOPOYHbIX MPOM3BOACTB

Hanunune nnueHsnm ®CE Ha paboTbl C 4OKYMEHTaMU, COCTaBNSAOLLMMUN FOCTanHY
M6KMIN Noaxoa B NMPUHATUN U OCYLLLECTBIEHUM PELLEHU NO MOAEPHN3ALIMN BbICOKO-
TEXHOMOMMYHbIX U HAYKOEMKUX NPESNPUATAN C KYUCTbIMU MOMELLEHNAMMN Y
OTnakeHHbI anropuTM PEKOHCTPYKLIMM N TEXNEPEBOOPYKEHNSA NPEANPUATII
Hanunune eBponencknx TOprosbiX KOMNaHUM-NApPTHEPOB, NHTErPUPYIOLLMX NOCTaBKM
NH)XEHEPHOrO N TEXHOMOrMYeckoro 06opynoBaHns, KOHCTPYKLNA «YUCTbIX NOMELLe-
HUN»

Hanuune napTHEPCKOM WMHGPACTPYKTYpbl BOCCTAHOBNEHUS TEXHONOIMMYECKOro
obopynoBaHua B EBpone n Asuu

Bonee 50 cneynanmanMpoBaHHbIX MAPTHEPCKMX KOMMAHUA-CybnoapsaYnKoB
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2 KomnaHuu — npoussoautenun o6opynosaHus UBI1

UtanbsaHckas koprnopauus Riello 6bina ocHoBaHa B Hava-
RIELLO ne 20-x roaos B I. JINHbAMO. BbiNyCKOM BbICOKOTEXHOSO-
NTtanusa rMYHON NPOAYKLIMM 3aHUMaETCA nogpasaeneHme Koprnopa-
umm Riello ups — oanH 13 NpM3HaHHbIX MUPOBLIX JIMAEPOB
B pa3paboTke 1 Npou3BoacTBe cuctem BecnepebonHoro
3MNeKTPONUTaHUS.

www.riello-ups.com

LIEBERT, EMERSON, OnbIT komnaHun Vertiv HacuuTbiBaeT AecATUNeTUs u
Emerson Network Power OCHOBHOW 3aja4yen KoMNaHuu ABnseTcA NpPoeKTU-
Utanus poBaHwue, co3gaHne 1 aHeproadHEKTUBHOE peLLeHne s

i KPUTUYECKN BaXKHbIX cucTeM. KomnaHus umeeT pervo-

HanbHblE LITab-KBAPTMPbI MO BCEMY MUDY.
a V E RT I V www.vertivco.com

EATON POWERWARE AmepukaHckas komnaHusa Eaton Corporation c 6onee

CLLUA YyeM CTONETHUM OnbITOM B 0BnacTu npegocTaBneHus
peweHun Ona 3@eKTUBHOrO ynpasreHus anekTpu-
YeCKoW, rMapaBnnUYecKkon U MexaHN4eCKoN SHePruen.
LLIta6-kBapTupa pacnonaraetcs B . KnueneHa, Orano.

www.eaton.com

SOCOMEC pynna npoun3BoACTBEHHbLIX KOMMaHM Socomec Obina

dpaHuus cosgaHa B 1922 roay, wrab-kBapTpa pacnonaraetcsi B
ropoge beHdenbn. ®OpaHuysckas komnaHus Socomec
ABMNSAETCA BbICOKOKMACCHbLIM Crneumanuctom B obnactu
cuctem VBl npeobpasoBaHms U M3MEPEHUST SHEPTUN U
MOLLIHOCTW.

www.socomec.com

ABB POWER PROTECTION- TexHonornyeckmin KoHuepH ABB fABnsieTcs npusHaHHbIM

NEWAVE nngepom B obnactu pa3pa60TKM n BHeOPEHUA WUHHO-

- B MOHHbIX TEXHOMOrMM nocCT HNA ncTtem ne-

Liseruapus ay 9 eXHono ocTpoe cuctem becne
pe60|/|Horo NMUTaHUA.

Komnanna ABB Power Protection SA ocHoBaHa B 1988
rogy B LLiBeruapwuu, co wrab-ksaptupol B Litopuxe.

www.new.abb.com

. q Schneider Electric - dpaHuy3ckas komnaHus, siBnsito-
APC by Schneider Electric LLlasicst OQHUM U3 NaepoB pa3paboTkM U MPoU3BOACTBA B
®paHuua obrnacTu ynpaBreHus SNEKTPO3HEPIMEN, a TakkKe KOM-

MNEKCHBIX 3HEProaPPEKTUBHBIX PELLEHUI OIS SHEepPreTu-
KM U MHDPaCTPYKTYpbl MPOMbILLIEHHBLIX MPEaNPUATUN.
Uctopus KomnaHun APC Gepet Hayano B 1836 roay,
LTab-kBapTMpa HaxoanTcs B I. Ptoan-Manbme3oH.

www.schneider-electric.com
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HITZINGER NBDK HeszaBucumas yactHas komnaHusa Hitzinger ocHoBaHa B

ABCTpUS 1946 rogy B ropoge JInHu. Ha npoTskeHun gecatuneTuii
NOCTaBMsiET KOMMJIEKCHbIE YCTAHOBKM Ha 6a3e An3enbHbIX
MBI, obecneunBaloline KpUTUYECKN BaXKHbIE€ CUCTEMBI
BbICOKOKa4Y€CTBEHHbIM MUTAHUEM.

www.hitzinger.at

HITEC POWER PROTECTION Komnaxusa HITEC Power Protection siBnsietcs MypoBbiM

I TEXHOMOMMYECKMM NMAEPOM B 06nactu AuHaMUYECKUX
OlinabiiyE cuctem obecnevyeHns GecnepebONHOro M rapaHTu-
pOBaHHOro anekTpocHabxeHuss ot 400 kBA go 40 MBT.
lonnanackasa komnaHma HITEC Power Protection
cywectsyet ¢ 1894 roga, ronoBHon oduc KoTopow
pacnonoXxeH B ropoge Arnmerno.

www.hitec-ups.com

PILLER GROUP GMBH KomnaHus Piller Group GmbH paspabatbiBaeT BbICOKO-
FepmaHus npousBoguTenbHble poTaunoHHble WBI, rmbpugHbie
MBI, ansenbHble VBT, ctatnyeckue UBI, ctatuyeckue
nepeknoyarTeny nepegaym v npeobpasoBaTeny YacToThl.
Hemeukas komnaHusi Piller Ha pbiHke Gonee 100 ner,
LwTab-kBapTMpa pacnonoxeHa B r. Octepoge-am-XapLl.

www.piller.com
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BBEAEHUE

CoBpeMeHHas MUKPOINEKTPOHMKA XapaKTepu3yeTCs CITOXHOCTbI TEXHOMNOrMYeCcKMX
NpoLeccoB, BbICOKOW CTEMeHbi aBTOMaTuM3auuu, NpPeuuM3noHHbIMKM MapameTpamu
MWUKPOKINMMAaTa YMUCTOTbl M TEXHorornyeckon 6esonacHocTu. OTu dhakTopbl TpebyoT He
NPOCTO pe3epBUPOBAHUSA IMEKTPOMUTAHWUSA, a CO34aHUSA CUCTEM rapaHTUPOBAHHOMO
anekTpocHabxxeHus (CIr3).

OCHOBHblE TEXHONOorMyeckne npouecchl (dnuMTakcusl, nutorpadus, nnasmMoxmMMmMyeckoe
ocaxaeHue, NasMoXMMmUYeckoe TpaBreHue, MOHHAs UMMaHTaums, AMddy3uns, OTXKUr), Tak
Xe Kak U (QYHKLMOHMPOBAHME WHXKXEHEPHbIX CUCTEM, HYXXOAlTCS He TONbKO B rapaH-
TUPOBaAHHOM JMEKTPONMUTaHNK, HO U B NOAAEPXKAHUM XXECTKUX HOPM MNoKasaTernen kayecTsa
3MEeKTPO3HEPruu.

B GonbwwnHcTBe cnydaeB npu cosgaHum CIO B kayecTBe MaBHOIO yCTPOWCTBA
NPUMEHSAIOTCA CTaTMyeckme UCTOYHUKM GecnepebonHoro nutanus (MBIT) on-line Tuna,
NMOCTPOEHHbIE HA TOMOJSIOrMM ABONHOIO NpeobpasoBaHus ¢ ucnonb3oBaHem IGBT-moaynen.
Takme Bl NoCTOSAHHO BKINOYEHbI B CXEMY 3NIeKTPOCHabXeHus n obecneymBatoT ngearnbHoe
BbIXOOQHOE HanpsbkeHne, Kak no opme, Tak 1 No napameTpam, Npu nobbix Henonagkax B
cetn. Crtatuveckne MBI xapakTepusyloTcs NpakTUYECKU HYNeBbIM BpeMeHeM nepe-
KINOYEHNS U3 HOPMaribHOMo peXXnumMa B aBTOHOMHbI 1 06paTHO 6e3 nepexoaHbIX NPOLLEeCCOB B
BbIXO4HOM HanpsbkeHun. Kpome Ttoro, coBpemeHHble WMBI Begywmx npoussoautenen
obecneunBaloT CTabUIbHbIN KO3MMPULNEHT MOLLHOCTY, 3abupaemMon M3 ceTun, Grnmsknuim K
eAuHuLEe, YTO MO3BOMSAET COKOHOMWUTb Ha reHepaTopHOM MOLLHOCTU U CeYEeHUdAX
ToKkonpoBodoB. Bpemsi aBToHOMHOW paboTbl ctatudecknx MBI MoxeT cocTtaBnsiTb OT
HECKOMNbKMX MMUHYT OO 4Yaca u 6onee, B 3aBMCMMOCTU OT EMKOCTU U KONM4YecTBa
aKKYMYIATOPHbIX KOMMIEKTOB.

Hapsagy co ctatnyecknmm VIBI, HaxogaT npyumeHeHne 1 anHammuyeckune, npeacTtasnstowme
cobor cuctemy, 06bEANHAIOLLYIO HAa 06LLEM OCHOBaHMM AN3ENbHbIN ABUraTenb, 06paTumyro
CUHXPOHHYK MaLUMHy (MOTOpP-reHepaTop) U KMHETUYECKUI Moaymnb. B oObl4HOM pexume
paboTbl CUHXPOHHAsA MaLLMHa BbINOMHSET YHKLMIO CTabunmaaTtopa u hunsTpa HanpsXXeHus
BHELUHEN CETU, a KMHETUYECKMIA MOAYSb HakannvBaeT U COXpaHsieT aHeprmio. B cnyvae
KpaTKOBPEMEHHOIO HapyLUEHUS NMUTaHUS (MW BbIXO4a NapaMeTpoB 3a npeferbl HopM), B
TEYEHUN HECKONMbKMX CEKYHA CUHXPOHHasi MaluvMHa paboTaeT Kak reHepaTtop, nony4yas
3HEpPruio OT KUMHEeTU4ecKoro mopynd. Ecnn HeumcnpaBHOCTb BHELUHEW CeTu MpOoanuTCs
Jonblue, B paboTy BKAoYaeTcsa am3enbHbli apuratens. Cnegyet obpatuTe BHUMaHKE eLle
Ha oanH anemMeHT OOMBI — cneunanbHbIn pasBa3biBaloLLLMIA APOCCErnb, KOTOPbLI COeaNHAET
BXO[, CETEBOr0 HaMpPsPKEHUS C BbIXOAOM «4YMCTOro» HanpshkeHumsa cuctembl MBI, OTtoT
apoccenb obecnevmBaeT BbICOKYH CTEMEHb Pa3BA3KN MeXay BXOAOM U BbIXO4oM, Griokupys
NPOXOXKOEHME rAapMOHMK 1 MEPEXOAHLIE NPOLECCHI.

CI'3 Ha ocHoBe cTatnyeckmx n aguHammnydeckux VMBI obnagatot cBoummn npenmyLiectTsamm
HEKOTOPLIMU HegoCTaTkaMu, NO3TOMY UX NPUMeHeHMe TpebyeT NpoekTHoW npopaboTku, B
3aBUCMMOCTM OT XapakTepa U KOHUrypaLumm Harpysku.

Ha cTpaHuuax Hallero katanora npeacTaBreHbl OCHOBHbIE MPOM3BOAUTENN CTAaTUYECKUX U
AnHamuyecknx WBI, ykasaHbl Mogenu M OCHOBHblE TEXHUYECKME XapaKTEepUCTUKK
obopyanoBaHus, npumeHsiemoro nHxxeHepamm CKTO MPOMIMTPOEKT npu coszgaHum CI'O Ha
NPeanpUATUSIX MUKPOITEKTPOHUKN 1 MPUOOPOCTPOEHNS.
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3 MouwHble NCTOYHUKK BecnepeboMnHOro aneKTponuTaHus

3.1 O6opynoBaHue komnaHun RIELLO UPS

Kopnopauus RIELLO, B HacToslee Bpemss — rpynna

komnanumn RIELLO Industries, Obina ocHoBaHa B Ha4ane

20-x rogoB B T. JIMHbATMO 1 ABNSIETCA O4HOM N3 CTapenLLmx n

N3BECTHENLLMX Kopriopaumin Atanuu.

BbinyCKOM BbICOKOTEXHOSTOMMYHOW MNpoayKumn 3aHuMmaetcs nogpasgeneHne RIELLO
Electronica, BbigeneHHoe B camocTosTeNbHY0 Komnanumio. Ee sapom sensetrca RIELLO
UPS — oanH 13 Nnpu3HaHHbIX MUPOBbLIX NUAEPOB B pa3paboTke M NPOU3BOACTBE CUCTEM
becnepeborHOro anekTponuTaHus.

UcTtouHuk 6ecnepebonHoro nutaHua — MASTER HP

2
u
'h
o

TEXHUYECKME XAPAKTEPUCTUKW:

MowHocTtb ot 100 go 600 kBa (¢ Bo3MOXHOCTbIO yBenuyeHus 0o 4800 kBa)
KonunyectBo a3 Ha Bxoge/Bbixoge: 3¢p/3dp+N

Tononorus On-line gBoriHoro npeo6pasoBaHus ¢ ncnonb3oBaHnem IGBT- TexHonormm
[unanasoH BxogHoro HanpskeHna 380-400-415 B

[nana3oH BbixogHoro HanpsbkeHus 380-400-415 B

Crabunusauus BbIXogHOro HanpskeHuns: £ 1 % (ctatuka), £ 3 % (guHamuka)
Koathb1UMEHT HENMMHENHBIX NCKaXKEHWNIA:

<1 % (NuHenHas Harpyska), < 3 % (HenuHenHasa Harpyska)

YacTtoTta Ha Bxoge: 45-65 'y,

CtabunbHocTb YacToTbl Ha Bbixoge: 0,05 %

KoadhbmumeHT MoLLHOCTU Npu nonHon Harpy3ske: 0,99

Kra: B 3aBucumocTn ot pexuma: 0o 98,5 %

BcTtpanBaembli TpaHchopmMaTop ranbBaHNYECKOW pPasBAa3ku

MnaeHbIn nyck go 120 ¢

Mabaputbl (LUxMxB): 800/2100 x 850/1000 x 1900 mm

» Bec wkada ot 656 go 2400 kr

L] L] L] L] L] L] L]

L] L] L] L] L] L] L]
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UcTouHuk 6ecnepebomHoro nutaHua — MULTI GUARD

MoaynbHbin MBI Multi Guard npegcraBnsaeT cobon NcTodHmk 6ecnepebonHOro NUTaHus ¢
TpexdasHbIM BXOAOM U TpexdasHbiM BbIXO4OM, paboTalowmin No TEXHONOrMn ABOWHOIO
npeobpasoBaHus. [lnanasoH ero MoLHocTH Bapbupyetcs oT 15 oo 120 kBA; Tem caMmbiM Bam
npegnaraeTcs Hauny4llee coyeTaHne HageXXHoOCTU, (PYHKLMOHANbHOCTM U TMBKOCTH.

B koHdurypaumm napannensHoro pesepeupoBanHnsa N + X Bl Multi Guard ncnonb3ayetcs
BbICOKOMHTENNEKTyanbHas MoAynbHas CTPyKTypa, NO3BOMNsALWaa A0CTUraTb HamMBbICLLErO
YPOBHS MOLLHOCTM U pe3epBUPOBaHMSI.

[daHHoe pelweHne 6bino paspabortaHo Ans obecrneveHns MakCcMManbHOW 3almTbl 0co60
OTBETCTBEHHbIX Harpy3oK B MUHPOPMALMOHHbIX LEHTPaX U UHbIX BaXKHbIX CUCTEMAX.

Cwunoson mogyrnb Riello Multi Guard

TEXHUYECKUE XAPAKTEPUCTUKW:

« MouwHocTtb 15-120 kBa

« Cxema coeanHeHus Ha Bxoae/Bbixoge: 3 dasbl+N+PE/3 dasbi+N+PE

» Tononorust On-line gBoNMHOro NpeobpasoBaHus ¢ ncnonb3oBaHnem IGBT- TexHonormm

e [OmanasoH BXxogHOro HanpsxeHus: 294-520 B

« [wnana3soH BbixogHoro HanpskeHus: 380-400-415 B

e Crabunusauma BbIxogHoro Hanpsbkenus: £ 1 %

»  KoathdmuMEHT HEMMHENHBIX NCKaXKEHWNIA:
<1 % (nuHerHas Harpyska), < 3 % (HenuHenHasa Harpyska)

 Yacrtora Ha Bxopge: 40-72 'Ly

« CTabunbHOCTb YacToThl Ha Bbixoae: + 0,05 %

e KoadhdmumeHT MoLLHOCTK Npu nonHom Harpy3ske: 0,99

« KMA: B 3aBUCMMOCTHM OT pexuma: o 99 %

« MopaynbHOe NCNOoSHEeHNe: COBMELLEHHOE pacnonoxeHne ¢ 6ataperiHbiM OTCEKOM;
BO3MOXHOCTb «ropsiden» 3aMeHbl Moaynewn

« [abaputbl (LUxM%B): 600 x 1000 x 1500/2000 mm

» Bec wkada ot 535 go 855 kr (c 6aTtapesmm)
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McTtouHuk 6ecnepebonHoro nutaHma — MULTI POWER

LndpoBas TexHonorus okasbiBaeT BCce 6Honee cunbHoe BMSAHME Ha MOBCEAHEBHYHO
OEeATEeNbHOCTb MPaKTUYECKN BO BCEX CEKTOPAaX M NPUNOXEHUSAX, TAKUX KakK 34paBoOXpaHeHmne,
NPOU3BOACTBO 3NEKTPOIHEPIUKN, CouMarnbHble CETW, TeNeKOMMYHWUKauuK, TOProBns u
obpasoBaHue.

Bnocneacteum nobble gencTems n obopyaoBaHme, CBA3aHHbIE C XpaHEHWEM, 06paboTKon u
nepegadven OaHHbIX, AOMKHbI NPeaocTaBnATbCA M3 Havbonee HaOEeXHOro MCTOYHMKA
nutaHma. Multi Power obecneuymMBaeTr OOCTYMHOCTb MacluTabupyemMoro, HageXHoro wu
BbICOKOKQY€CTBEHHOMO MCTOYHMKA NUTAHUA ONS PasfMYHbIX MPUITOXKXEHUA C KPUTUYECKUMU
Harpy3kamu. HoBble mogynu nutanms MPW ocHaleHbl HoBeKwen TexHonornen WBII.
Bnarogaps Tpexno3nuMoHHOMY BXOAHOMY YMpPaBfieHUIO WHBEPTOPOM HENTparibHOW TOMYKM
(NPC) n perynupoBaHuio koadpduumeHta mowHoctn (PFC), MPW o6ecneunBaer
HaMBbLICLLUMIA YPOBEHb MPOU3BOAUTENBHOCTU C TOYKM 3pEHUS oOLlen 3hdEKTUBHOCTH,
KoadhpmumeHTa BXOOHOW MOLLLHOCTU M TapMOHNYECKOro BO3AENCTBUSA HA UICTOYHUK NMUTaHUS.

TEXHUYECKHME
XAPAKTEPUCTUKW:

« MouwHoctb 25-600/42-1176 kBa

» KonuyectBo has Ha
Bxoge/Bbixoge: 3p+N/3P+N

e [lnanasoH BXOOQHOrO
HanpskeHna: 380-400-415 B

« [lManasoH BbIXO4HOro
HanpskeHns: 380-400-415 B

« Ctabunmsauuns BbIXogHOIo
Hanps>KeHNS:
+ 1 % (B cTaTU4ECKOM pexnmve);
+ 2 (Npw cKayke Harpysku
0-100 %)

e KoadhdmUMEHT HENMMHENHBIX
NUCKaXXeHUI:

< 1% (nNuHerHasg Harpyska),
< 3 % (HenuHenHas Harpyska)
« Yacrtorta Ha Bxoge: 40-72 'y,
« CrtabunbHOCTb YacToThkl Ha Bbixoae: + 0,05 %
e KoadhdumumeHT MoLHOCTW nNpu nonHon Harpy3ske: 0,99
« KMNA: B 3aBucumocTtu oT pexuma: go 98 %
¢ MogayrnbHoe UCMosIHeHNE: BO3MOXHOCTb «ropsiiyeny» 3aMeHbl MOaynen
e [abGaputbl (LLUx*B): 600/2200 x 800/1100 x 1600/2000 mm
e Bec ocHoBHoro wkada ot 250 go 700 Kkr

HA3SHAYEHWE 1 OBJNIACTb NMPUMEHEHWA UBIT:

e [lpegHasHadeHbl Ons  GecnepeboMHOro, BbICOKOKAYECTBEHHOMO 3SfEKTPONUTAHMUS
OTBETCTBEHHbIX TOKOMPUEMHUKOB, BbICOKOTEXHOSTOMMYHbIX NMPOMbILLNIEHHbLIX HAYKOEMKMX
0ObEKTOB 3NEKTPOHHOWN NPOMbILLIEHHOCTU, CONTHEYHOW SHEPrETUKM, TOYHO MEXAHUKU U
OMTUKMN

« KomnnekcHasi noctaBka v MOHTa) MICTOUYHWUKOB MO pa3paboTaHHOMY NPOEKTY
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3.2 O6opynoBaHue komnaHum VERTIV

OnbIT kOoMnaHum Vertiv HacunTbiBaeT AeCATUNETUS N BKITOYaeT

Q VERTIV. rtakve 6penasl, kak ASCO®, Chloride®, Liebert®, NetSure™,
Emerson n Trellis™. KomnaHms wnmeeT permoHarnbHble wTab-
KBapTMPbI MO BCEMY MUPY.

Vertiv, paHee Emerson Network Power, sBnsieTcs rnmo6anbHbiM NOCTaBLLMKOM KPUTUHECKU
Ba)XHOro 060pya0BaHMA A1 XKM3HEHHO BAXKHbIX MPUMOXEHUN B LIeHTpax 06paboTkn AaHHbIX,
KOMMYHUKALMOHHbIX CETSAX KOMMEPYECKMX Y MPOMbILLIIEHHbIX NPEANPUATUSIX.

UcTounuk 6ecnepeboitHoro nutanms — Liebert® EXL S1

Liebert® EXL o6ecrieunsaeT NepBOKIIaCCHYIO 3aLLMTY Harpy3Kku 1 MakcUMaribHYo S9KOHOMUKO
3HEprMn Ons CpeaHux LEeHTPoB 00paboTkM AaHHbIX U KPUTMYECKU BaXKHbIX 3NEeKTpo-
NPUEMHWKOB.

TEXHUYECKNE XAPAKTEPUCTUKN:

MowHocTb ot 100 701200 kBa ( npu napannensHon patote go 9600 kBA)
KonunuectBo thas Ha Bxoae/Bbixoae: 3cd+N+PE/3dp+N+PE

Tononorusa On-line aBonHoro npeo6pasoBaHus ¢ ncnonb3oBaHmem IGBT- TexHonormum
[unanasoH BxogHoro HanpskeHus: 380-400-415B

[nanasoH BbixoaHoro HanpsxeHus: 380-400-415B

KoadhdurUMeHT MOLLHOCTM Npu nonHom Harpy3ke: 0,99

Ctabununsaums BbIXOQHOrO HanpskeHus: = 1 %

» Koo dnuMEHT HENMHENHBIX UCKAXKEHNIA:

<1 % (nMHenHas Harpy3ka),

< 3 % (HenuHerHasa Harpyska)

YacTtota ToKka: 45-65 L

KMA: B pexxume 100 % Harpysku go 97 %

YpoBeHb wyma: 71 gb (Ha pacctoaHum 1 meTpa)

Mabaputsbl (LUxMxB): 500/2650 x 900 x 1950 Mm

» BecocHoBHoOro wwkad: 370 o 2275 kr
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WUcTouHunk 6ecnepebomnHoro nutaHus — Liebert® APM UPS

Liebert® APM — 370 yHMBepcanbHbIii MOAYNbHbIN 6esTpaHcdopmaTopHbin MBI, paccum-
TaHHbIN HA MaKkCUMarbHY 3HeProadhheKTUBHOCTb A0 96,3 % ANd 3almThl KPUTUYECKN BaX-
HbIX NOTpebuTenen cpegHero n KpynHoro pasmepa.

TEXHUYECKNE XAPAKTEPUCTUKN:

 MowHocTtb ot 30 go 300 kBA

« KonuyectBo has Ha Bxoge/Bbixoge: 3dp+N/3dh+N

« Tononorusa On-line gBoMHOro NpeobpasoBaHns C
ncnone3oBaHuem IGBT- TexHonormum

[unana3oH BxogHoro HanpsbkeHus: 380-400-415 B
[nana3oH BbixogHoro HanpsbkeHns: 380-400-415 B
Crabunusaumsa BbiIxogHoOro Hanpsxenus: = 1 %
KoadhpurumeHT HennHenHbIx nckaxernun: < 3 %
(HenvHelHast Harpys3ka)

YacToTa ToKa: 45-65 'y

KoacbdpmumeHT MoLLHOCTU Npu NonHon Harpyske: 0,99
KMa: s pexume 100 % Harpy3kun 0o 98 %

YpoBeHb wyma: 65 gb (Ha pacctoaHun 1 metpa)

+ MogaynbHoe UCnonHeHne: COBMELLEHHOE PacnonoXeHne ¢ 6aTapeiHbiM OTCEKOM;
BO3MOXHOCTb «ropsiyei» 3ameHbl Moaynei
« [abaputsl (LUxMxB): 600/1200 x 1100 x 2000 mm

» Bec ocHoBHoro wkada ¢ 6atapesmu ot 420 go 670 kr

S
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UcTouHuk 6ecnepeboiHoro nutanus — Liebert® Trinergy CUBE

HoBaa mogens WBI, koTopas gononHseTr nuHenky Trinergy, NO3BOMSET oneparopam
NUTaKLLMX LLEHTPOB BOCNoONb3oBaTbcs 3 Mera-eattamu (MBT) pe3epBHOM 3NIEKTPOSHEPIA B
cny4ae YpesBbl4aNHOM CMTyaLummn, CNOoCOBHOM CTaTb NPUYNHOM c605 B paboTe LieHTparbHOM
3NeKTpoceTn.

HoBMHKa xapakTepuayeTcsi BbICOKOW MMAOTHOCTbIO MOLLHOCTM U OTMIMYHOM MacluTabu-
PYEMOCTbIO, a Takke AeMOHCTpupyeT npuemnembiin KM gaxe npym YacTUYHOW Harpyske, 4to
obopaymBaeTcs yMeHbLUEHMEM SKCMyaTauNoHHbIX 3aTpar.
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Bnagenbubl mMaccuBa un3 Heckonbkux WBIT unn
OOHOr0 HOBOIO MCTOYHMKaA BecnepeborHOro NMTaHns
oT Liebert moryt ocywecTtBnsaTb MOHUTOPMWHT,
ANarHocTuky M npodmnaktudeckoe obcenyxvsaHne
Trinergy Cube, paboTtas yganeHHO C MOMOLLbIO
TexHonorum LIFE.

TEXHUYECKUE XAPAKTEPUCTUKWN:

MowHocTtb 150 go 3400 kBa (npu napannenbHo paboTte fo 24 MBA)
KonunyectBo has Ha Bxoae/Bbixoae: 3ch+N+PE/3dh+N+PE

Tononorus On-line gBonHoro npeobpasoBaHns ¢ cnonb3oBaHnem IGBT- TexHonormm
[nanasoH BxogHoro HanpskeHust: 200-480

[nanasoH BbixogHoro HanpskeHus: 380-400 — 415-440B
Crabununsauus BbIXogHOro HanpsixkeHus: + 1 % (B cTaTM4ecKoM pexvme)
KoathbrLUMEHT HENMHENHBIX UCKaXXeHWI: < 3 % (NHEeNHas Harpy3ka)
Yactotatoka: 45-6511

KoadhdunLUMEHT MOLLHOCTM Npu NonHoOM Harpy3ke: = 0,99

KrMA: B pexxume 100 % Harpy3ku 8o 99,5 %

YpoBeHb Wwyma <72 ab

CoBmecTtumocTb ¢ FLYWHEEL

MaGapuTtsl (LLxI*xB): o1 500/2650 x 910 x 1950 Mm

Bec ocHoBHoro wkada c 6atapeamm ot 600 kr

HA3HAYEHWE N OBJTACTb MPUMEHEHWA UBT:

MpeoHasHavyeHbl AOnst  ©ecnepeboOrHOro SMNeKTPONUTaHUS OTBETCTBEHHbIX TOKO-
NPUEMHUKOB, BbICOKOTEXHOMOMMYHbIX MPOMBbILLMIEHHbLIX HAyKOEMKUX OO BLEKTOB 3NEKTPO-
HHOW NPOMBILLNIEHHOCTWN, CONTHEYHOW SHEPTETUKUN, TOYHON MEXAHWNKN N OMTUKN

KomnnekcHas noctaBka M MOHTaX MICTOYHUKOB MO pa3pa60TaHHomy NPOEKTY
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3.3 O6opynoBaHue komnaHun EATON

B 2011 rogy kopnopauus Eaton otnpasgHoBana 100-neTHui
tobunen. Hacnegue Eaton — 310 nctopmnsa MHHOBaLMIA N TEXHO-
NOrnyeckux OOCTUXKEHUN, KOTopble MO3BOSNUIIN KOMMaHUU
NPOYHO 3aHATb MO3MLIMIO NPU3HAHHOIO Nuaepa B cdepe ynpas-
NeHns aHepruen.

Eaton npeanaraet 3akasumkam saHeprodaddekTUBHbIE peLleHns ans 6e3onacHoro n ycTom-
YMBOro YNpaBreHUs 3NEKTPOTEXHUYECKOW, rMapaBNnUYeckon U MexaHUYecKon 3Hepruen.
LTat Eaton cocTtasnsiet okorno 97 000 coTpygHMkoB. KoMnaHWS OCyLLECTBIISIET NPOLAXN B
bonee yem 175 cTpaHax mupa.

UcTtouHuk 6ecnepebomHoro nutaHua — EATON Power Xpert 9395P

McTtouHuk GecnepeboriHoro nutaHus Eaton Power Xpert 9395 paspabGotaH Ha ocHoBe
6ecTpaHchOpPMaTOpPHOM TEXHOMOMMK, C UCMONb30BAaHNEM BCEX MPEUMYLLECTB TOMOMOrm
ABONHOro Npeobpa3oBaHUsA NUTAOLLEro HaNpPsKeHUs.

TEXHNYECKUME XAPAKTEPUCTUKMW:

MowHocTb oT 250 001200 kBa

Konunuecteo a3 Ha Bxoge/Bbixoae: 3cb+N+PE/3d+N+PE

Tononorust On-line ABoriHOro NpeobpasoBaHus ¢ ncnonb3oBaHneM IGBT- TexHomnornm
[nana3oH BxogHoro HanpsbkeHust: 220-380-400-415B (-10+15 %)

[nana3soH BbixogHoro HanpsbkeHus: 220/380, 230/400, 240/415B

Crabununsaums BbIXOQHOTO HanpskeHus: = 1 %

KoadhhrUMEHT HENUHENHBIX UCKaXXEHWI Ha BLIXOAE:

<2 % (nuHenHas Harpyska), < 5 % (HenvHenHasi Harpy3ka)

YacTtoTaToka: 45-65

KoadhmumeHT moLuHOCTU Npy nonHom Harpy3ke: 0,99

KMA: B pexxume 50 % Harpy3ku 94,8 %, B pexxume 100 % Harpy3ku 96,3 %, B pexxume ESS —
99 %

YposeHsb wyma: 78-83 ob

MaGapuTtsl (LLUxIMxB): 1350/4450 x 880 x 1880 Mmm

Bec wkada ot 830 ao 3120 kr
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McTtouHuk GecnepebonHoro nutaHusa — Eaton 93PM

Mpenmywecteom MBI Eaton 93PM gBnsietcs Tononorusi ABOMHOrO npeobpasoBaHus
Hanps>KeHWsi, rapaHTMpyowasa 3awwmTy NOAKMYeHHOro obopyaoBaHUs OT HeCcTabunbHON
paboTbl U OpyrMx HeraTtMBHbIX SBMEHWUA, BO3HMKaKOWMX B nutatowen cetn. O kadecTtse
3NEKTPOIHEPIMM MOXKHO CyOUTb Yepe3 KOHTpacTHbIM ceHcopHbin XKK-gucnnen. MNMocpe-
OCTBOM ONUUK perncTpaumm nosib3oBaTenlb MOXET OCYLLECTBNATE U3MEPEHNS, MOHUTOPUHT
BENUYMH, a Takxke ynpaenaTb npoueccamv. MuHumManbHas nnowanb yCTaHOBKM COCTaBnsAeT
Bcero 0,5 M2 B Komnnekte MOCTaBNSATCA BHYTPEHHME aKKyMyMsiTOpbl, YTO NO3BONSAET
9KOHOMMTb Ha NpMoBpeTeHnn BHeLLHMX BaTapen.

TEXHUYECKNE XAPAKTEPUCTUKN:

» MouwHocTb 30-200 kBa (mMacwwtabmpyemocTtb oo 1600 kBa)

» KonunyecTtBo has Ha Bxoae/BbIxoae:

3p+N+PE/3p+N+PE

Tononorusa On-line gBonHoro npeobpasoBaHus ¢ ncnornb3oBaHnem IGBT- TexHonormm
[wnanasoH BxogHoro HanpskeHns 220-380-400-415 B (-10+15 %)
[wnana3soH BbixogHoro HanpsbkeHus: 220/380, 230/400, 240/415 B
Crabunusaums BbIXOOHOrO HanpsbkeHns: £ 1 %

KoadhdhnUMEHT HENMMHENHBIX UCKaXXEHWIA:

<1 % (NnuHenHas Harpyska), < 5 % (HenuHenHasa Harpyska)

YactoTta Toka: 40-72 'y,

KoadhdunumMeHT MOLLHOCTM Npu nosiHom Harpy3ake: 0,99

KMA: B pexume 100 % Harpyskun 97%, B pexume ESS 99 %

YpoBeHb Wwyma: < 65 ob

MoaynbHoe UCNonHeHNe: BO3MOXHOCTb «ropsiden» 3aMeHbl Moaynemn
Mabaputbl (LLUxM*xB): 560/760 x 914 x 1876 Mm

» Bec wkada 6e3 6arapen ot 315 go 556 kr
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McTouHuk 6ecnepebonHoro nutaHma — Eaton 9PHD

KomnaHusa Eaton npeseHTOBana HoOBLlE UCTOUHMKM GecrnepeboHOro NTaHusl, NONOSIHNB-
LUMe CEeMENCTBO aHamnorMyHblX pelleHMn NPOMbILNEHHOro HasHavyeHns. Cobon HOBUHKM
SIBUMM HOBOE NOKOMEHNe YCTPOWUCTB 3HepreTnyeckon 6e3onacHocTu, 1 ele ny4iie npucrno-
cobrieHbl K aKCTpeMaribHbIM YCroBUAM paboTbl KOMMLIOTEPHOTO, CEPBEPHOro, KOMMyTaLUu-
OHHOro n npoyero obopynosaHus. 'ge 6bl NocnegHne He aKcCNNyaTMpoBanuchb, Ha 3aBofe
UNK B Xene3Ho4OPOXHOM TpaHcrnopTe, BCoay MM ByaeT npedocTaBrieHa BbICOKOKIIacCHas
3awmTa ot nepeboeB B HAMPSXKEHNN.

B uensax obneryeHns TexHn4eckoro obcnyxmnBaHUs N MOHTaxa pas3paboTymku cneumanbHo
ocHacTtunu MBI Eaton 9PHD moaynbHoOM KOHCTpyKUmMen. Hanpumep, 4oCTyn K 3TUM yCTPO-
ncteaMm — OpoHTanbHbIA, @ BHYTPEHHEE MPOCTPaHCTBO HOBMHOK LOCTATOMHO GonbLUOE,
4yTOObl TaM pa3MecTUTb KOMMYTaLMOHHbIE LUHYPbl U ABOWHbIE Kabensa Ans obecneyveHus
corrnacoBaHHOM Harpy3ku. IMetoTcsa 1 Takme KOHCTPYKTUBHbIE OCOBEHHOCTU, KaK KONIeCUKM U
nogbeMHble CKOBbl, NPeayCMOTPEHHbIE ANs 0b6ner4yeHns TPaHCMOPTUPOBKN BbICOKOMOLLHbIX
WBI.

TEXHNYECKUNE XAPAKTEPUCTUKN:

* MouwHocTtb 30-200 kBa ( macwtabupyemoctb oo 1600 kBa)
» KonunyectBo a3 Ha Bxoge/Bbixoge: 3 p+N+PE/3p+N+PE
» Tononoruna On-line gBorHoro npeobpasoBaHus ¢ ucnonb3oBaHnem |GBT- TexHonornm
» [lmanasoH BxogHoro HanpshxeHnsa 380-480 B
» [nana3soH BbIxogHoro HanpsikeHns 380-480 B
« Crabunusaums BbIXO4HOMO HanpsbkeHus: = 1 % (B cTaTu4eckoM pexxmme)
»  KoahpumumneHT HeNMHENHbIX UCKaXKeHNIA:
<1 % (nuHenHas Harpy3ka), < 5 % (HenvHenHas Harpy3ka)
» YacTtotaToKka: 40-72y
»  KoadhbmumneHT MOoLLHOCTM Npu nofnHown Harpyske: 0,99
« KrIA: B pexume 100 % Harpy3ku 97 %, B pexkume ESS 99 %
« 3awwuTa oT rpsasu, nNbinu, Boasl u Bnarn: ot P23 oo [p54
»  MopgynbHoe ucnonHeHne: BO3MOXHOCTb «ropsiyen» 3aMeHbl Moayen

HASHAYEHWE U OBJTACTb NMPUMEHEHWA UBTT:

« [lpepgHasHayeHbl ans 6GecnepebGONHOIO 3NEKTPONUTAHUS OTBETCTBEHHbLIX TOKO-
NPUEMHUKOB, BbICOKOTEXHOSOMMYHbIX MPOMbILLSIEHHBIX HaYKOEMKMX 0OEKTOB 3M1EeKTPOH-
HOW NPOMbILLNIEHHOCTW, CONTHEYHOM SHEPTETUKM, TOYHO MEXAHMKM 1 OMTUKM

» KomnnekcHas noctaBka n MOHTaX MICTOYHWMKOB NO pa3paboTaHHOMY NPOEKTY
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3.4 O6opynoBaHue komnaHum SOCOMEC

pynna npon3BoACTBEHHbIX KOMNaHWU Socomec Obina
co3gaHa B 1922 rogy u B HacTosiLee BpeMsi Hac4u-
TbiBaeT 3100 coTpyaHMKOB.
Socomec nmeet noutn 30 QoOYEPHMUX KOMMAHUA Ha BCEX MATU KOHTMHEHTax. OCHOBHbIM
BUOOM AEATENbHOCTM KOMMaHUN ABNSAeTCa obecnevyeHne KOHTPONSA HU3KOBOSILTHLIX 3I1eK-
TPUYECKMX CETEN, YNIPaBNeHne nmm n obecnevyeHme nx 6e3onacHoOCTu, Npu 3Tom yaenserca
ocoboe BHMMaHME 3KCMyaTauUoOHHbIM XapaKTepUCTUKaM CMCTEM OOecrneyeHns nuTaHus
HaLLWX KIUEHTOB.

UcTtouyHuk 6ecnepedbonHoro nutaHua — DELPHYS GP

OKOHOMUS 3HEPrnn: MakCUMyM 3PPEeKTUBHOCTM
©€e3 KOMNPOMMCCOB

I
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e YCTPOWCTBO rapaHTMpyeT BbiCOYaWLUY U3
N3BECTHbIX Ha PbIHKE 3PEKTUBHOCTb, MCNOSTb-
3ys peXxuM ¢ ABONHbIM npeobpasoBaHmeM (VFI)

» CaepxBblcokas apdekTUBHOCTb B pexume VFI
obecne4vnBaeTcss MHHOBALIMOHHOW TOMOMNOrMeNn
(3-ypoBHEBasi TexHonorus), paspaboTaHHOW
ans Bcex pabounmx gmanasoHoB MBI Green
Power

TEXHUYECKNE XAPAKTEPUCTUKN:

e MowHoctb ot 160 go 1000 kBa
(c Bo3amoxxHOCTbIO yBenuyenns go 4000 kBa)
+ KonunyectBo a3 Ha Bxoge/Bbixoae: 3d/3h+N
» Tononornsa On-line aABoMHOro npeodpasoBaHNA ¢ ncnonb3oBaHnem IGBT- TexHonornm
» [lmnanasoH BxogHoro HanpsikeHns 200-480 B
» [mnanasoH BbixogHoro HanpskeHmss 380-400-415 B
« Crabunusaums BbIXogHOro HanpsikeHus: £ 1 %(anHammka)
»  KoadhdurUNEHT HEMNHENHBIX NCKaXKEHWIA:
<1 % (nuHenHasa Harpyska),
< 3 % (HenuHenHas Harpy3ska)
 YacTtoTa Ha Bxopae: 45-65 'y,
o CrtabunbHocTb YacToTbl Ha Bbixoae: 0,05 %
» KoadppmumeHT moLllHOCTM Npu nonHon Harpy3ake: 0,99
« KI4: B 3aBMCUMOCTU OT pexuma: oo 99 %
» BcTpanBaembint TpaHcdopmaTop rasibBaHNYECKOM pa3Bsi3Ku
» [lnaBHbIN Nyck Ao 120 ¢
» ComectumocTtb ¢ FLYWHEEL
« [abaputbl (LUxMxB) 700/3910 x 800/950 x 1930/2060 mm

» Bec wkada ot 470 go 3850 kr
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UcTtouyHuk 6ecnepebonHoro nutaHma — MODULYS GP

YHUKanbHOe 1 MNOSIHOCTbI0 MOAYSIbHOE peLleHre C pe3epBUPOBaHMEM.

MPEMMYLECTBA:

» ObecneyeHne abcontoTHOM 6ecnepebornHOCTM paboThl

« ObGecnevyeHne COOTBETCTBMSA YPOBHSA MOLLHOCTU NPOM3BOACTBEHHBIM
noTpebHoCcTAM

+  OnTMMmM3aums obLLmMX pacxofoB B TEHEHME BCEMO XKU3HEHHOTO LiMKa

NONHOCTBLIO MOAYIIbHAA CUCTEMA:

CbeMHbI cunoBon Moaynb

CbEMHBIV aKKyMYNSITOPHbIN MOLY b

CbeMHbI GarnacHbI Mogyb BCMIOMOraTenbHOM
aneKkTpoceTu

BepxHee nnu HWxHee nogkrnoveHne

Moaynb ANs BbITSXKKM BO3AyXa Yepes Bepx

TEXHNYECKUNE XAPAKTEPUCTUKN:

L] L] L] L] L] L] L]

L] L] L] L] L] L]

MowHocTtb 25-600 kBa

Cxema coeguHeHus Ha Bxogde/Bbixoae: 3 dasbi+N+PE/3 dasbl +N+PE
Tononorus On-line aoBoHOro npeo6pasoBaHus ¢ ncnonb3osaHnemM IGBT- TexHonorum
[dnana3oH BxogHoro HanpskeHna 340-480 B

[wnanasoH BbixogHoro HanpskeHna 380-400-415 B

Crabunusaums BbIXOOHOTO HanpsbkeHus: £1 %

KoadhdrUMEHT HENMTMHENHBIX UCKAXXEHWIA:

<1 % (NuHenHasa Harpyska), < 3 % (HenuHenHasa Harpyska)

YacToTa Ha Bxoge: 45-65 Ny,

CtabunbHocTb YacToTbl Ha Bbixoge: + 0,1 %

KoadhdurUMEHT MOLLHOCTM Npu NosiHom Harpy3ke: 0,99

Kra: B 3aBvcumocTn oT pexuma: 0o 99 %

YposeHb wyma < 55 b

MogynbHoe UcnorHeHne: COBMELLLEHHOE pacrornoXeHne ¢ 6aTapenHbiM OTCEKOM,
BO3MOXHOCTb «FrOpsideny 3ameHbl Mogyremn

Mabaputsbl (LLUxMxB): 600/1800 % 890 x 1975 mm

Bec wkada ot 210 go 1010 kr (c 6batapesamu )
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UcTtouHuk 6ecnepebonHoro nutaHma — DELPHYS XTEND GP

DELPHYS Xtend GP — a1o maclutabupyemas cuctema 6ecnepebonHoro nutaHus, npeaHas-
HavyeHHasa ons yeenuyeHns MolHocTn. OHa MoXeT BbITb cobpaHa 13 cunoBbIX 6r1OKOB As
pacLUMpPEHNs CUCTEMbI B COOTBETCTBUM C MAKCUMaNbHOW MOLLLHOCTLHO Harpy3Kku.

PEAJIbHOE PELLEHWE MO ONEPATUBHOMY PACLUNPEHNIO

» bBbicTpoe 1 6e3onacHoe paclumpeHme 4sisi COOTBETCTBUS CyLLECTBYOLWMM Tpe6OBaHMAM K
3NEKTPOIHEPreTUHECKON 3G EKTUBHOCTH

+ HapgexHas MOLHOCTb, KOTOpasi MOXET ObITb yBenuyeHa npu HeobxoanmocTn Ans Gbic-
TPOro Y40BNETBOPEHUS MEHSIOLLMXCA TPeboBaHMI K NPOMYCKHOM CNOCOBHOCTU

» [lpocTasa agantaums kK coBpeMeHHbIM pabounm MecTtam, bnarogapsi NogBUKHbIM Brnokam

» [lpegBapuTenbHO CMOHTMpPOBaHHas cucTemMa ANs NOAKIYEHUS OOMNONHUTENBHOro
6noka Xmodule 1 aneKkTpnYeckmx CBsI3e B pamMmkax CUCTEMbI

« CraHgapTHble UHCTPYMEHThI, He0BXoAMMbIE ANSA pa3MeLLeHNs U MOOKITHOYEHUS CUITOBOrO
Gnoka

»  OHNanMHOBLIN PEXUM C OBONHbIM MpeobpasoBaHWeM OS89 3alMTbl Harpysku BO BpeMsi
pacLUMPEHNS U TEXHUYECKOro 06CnyXnBaHUSA CUCTEMbI
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TEXHNYECKNE XAPAKTEPUCTUKN:

» MoLHocTb: onepaTtMBHO paclumpsiemas cuctema go 2400 kBT 3a cyeT MoayribHON
KOHCTpyKumKn (Moaynun 200 kBa)

» KonmnyectBo has Ha Bxoge/Bbixoge: 3¢/3P + N

» [nanasoH BxogHoro HanpskeHus: 200-480 B

» [nanasoH BbixogHoro HanpskeHus: 380-400-415, B

+ Crtabunusaums BbIXOAHOTO HanpsxeHus: £ 1% (B cTaTu4eckoM pexume)

»  KoadhdurUMeHT HEMNHENHBIX NCKaXKXEHWIA:
< 1% (nMuHenHasa Harpyska), < 3% (HenvHenHas Harpyska)

 YacTtoTa Ha Bxoae: 45-65 Ny,

o CrtabunbHOCTb YacToThl Ha Bbixoae: + 0,05%

»  KoadppumumeHT moLHoCcTM Npu nonHon Harpy3ske: 0,99

» KI4: B 3aBUCMMOCTU OT pexnma Ao 98 %

» [abaputsbl (LUxM*%B): 700/5760 % 960 x 2120 mm

» Bec ocHoBHoro wwkada ot 250 o 700 kr
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Cuctema HakonneHus aHepruu guHammyeckoro tuna FLYWHEEL

Cuctema Flywheel o6ecneumBaeT BbiCOKMI KO3 MLMEHT rOTOBHOCTM ANt Griokos 6ecne-
peb6onHoro nutanms DELPHYS GP, DELPHYS XTEND GP, DELPHYS MP Elite u DELPHYS
MX.

Flywheel — 370 yCTpOMNCTBO akKymynvMpoBaHUs 3HEPrMM QUHAMUYECKOro TUna — CHUMaeT
OrpaHunyeHnsi, CBA3aHHbIE C MCMONb30BaHMEM TPaANLMOHHBLIX aKKyMYNATOPHbIX 6aTapen.

NMPUHLINM PABOTHI:

« K/cnonb3oBaHMe BbICOKOCKOPOCTHOMO BpaLLaLLErOoCs MaxoBuKa

« MaxoBuk, Ban v reHepaTop ob6pasyoT eanHbIN y3en

« Bpawatwwuiica ysen nogaepXxuMBaeTcs 3NeKTPOMarHUTHbIM
nonem B BakyyMe.

¢ MexaHun4yeckoe TpeHue nNpakTU4YecKkn OTCYTCTBYET, YTO MUHUMU-
3upyeTt 3atpatbiHa TO

» [eHepaTtop c npuBoAoOM OT MaxoBuka 3anutbiaet VBl npu cboe
cetn, obecrneyvmBasi, Takum obpa3om, HENpepbiBHOE MUTaHWUE
Harpysku

« [lpn BOCCTaHOBNEHUN NUTAHMS OT CETU MaxoBUKY Tpebyertcs
BCEro NUWb 7 MUHYT (perynupyemas Benu4ymHa), 4tobbl cHoBa
HabpaTb NOMHY CKOPOCTb
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TEXHNYECKNE XAPAKTEPUCTUKN:

e MouwHocTb mogyns ao 300 kBt

e [Onana3soH BxogHoro HanpsxeHust 400-630 B
NMOCTOSIHHOIO TOKa

e [Onana3soH BbixogHoro HanpshkeHus 400-600 B
NMOCTOSIHHOIO TOKa

» CkopocTb nogsapsgku 12 MuH

» Crabunusauma BbIxogHoro Hanpsbkenus: = 1 %

« KA 99,4 %

+ YpoBeHb Wyma < 65 b

« [abaputbl (LUXxB): 762 x 762 x 1872 MM

e Bec 705 «kr

» Cpok cnyx6bl 6onee 20 net

HA3HAYEHWE N OBJTIACTb NMPUMEHEHNA:

» [lpegHasHayeHbl Ans GecnepeGoHOro, BbICOKOKAYECTBEHHOIO 3MEKTPONUTaHNS OTBE-
TCTBEHHbIX TOKOMPUEMHUKOB, BbICOKOTEXHOMOMMYHbIX MPOMbILLIIEHHbLIX HayKOEMKMX
0OBbEKTOB 3MNEKTPOHHOW NMPOMbILLNEHHOCTU, CONTHEYHON SHEPTrEeTUKN, TOYHOW MEeXaHUKN U
ONTUKM

+ KomnnekcHasi noctaBka 1 MOHTaX MCTOYHUKOB MO pa3paboTaHHOMY MPOEKTY.
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3.5 O6opynoBaHue komnaHun ABB POWER PROTECTION SA

B 1988 rogy ASEA n BBC obbeaunHsaoTca ansi co3gaHus HOBOW
komnaHun ABB Power Protection co wtab-kBapTtupon B Litopuxe.

B 2016 rogy npoucxoguT cnvsiHue ¢ komnaHven Newave SA u
KomnaHus 6bina nepenveHosaHa B ABB Power Protection SA

TexHonornyeckun koHuepH ABB cerogHsa siBnseTcss ogHMM M3 NPU3HaAHHbLIX MUPOBbLIX
nnaepoB B 06nacTy 3HEPreTMYeCcKoro MallMHOCTPOEHMS, ANEKTPOTEXHUYECKMX PELLEHUI Y
MHOPMaLIMOHHBIX TexHonorun. pynna komnaHuin ABB Bepet 6msHec Gomnee vem B 100
CTpaHax Mupa, a LTaT ee COTPYAHUKOB HacumTbiBaeT 6onee 135 000 yenoeekx.

Komnanus ABB Power Protection SA — BegyLmii MMpoBOM NPon3BoANTENb UCTOYHUKOB
BecnepeborHOro NUTaHUA coBCTBEHHbLIX pa3paboTok, NepBbii B MUpe paspaboTaBluvi u
3anycTUBLLMI B CEPUIMHOE NPON3BOACTBO TpexdradHble MoayrbHble cuctembl MBI, ocHoBaH-
Hble Ha TEXHUYECKMX MHHOBAaLMSAX, KayecTBe, ygobcTBe 0OGCMAY>XMBaHMA U MUHUMU3ALMN
BPEAHOro BNUSHNA Ha OKPY>KatoLLyio cpeqy.
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UcTtouyHuk 6ecnepebonHoro nutaHma — PowerWave 33 S2

PowerWave 33 gaBnsetcs 6ectpaHcdopmaTtopHbiM on-line UBIM ¢ aBonHbIM npeobpa-
30BaHMEM WM 0bnagaet xapakTepucTtukamu M ONuUAMW, KOTOpble YAOBMETBOPSIOT BCEM
NOTPeBHOCTAM KIMEHTOB, B TOM YnCIe TMOKOCTbIO A5 YBENNYEHUS MOLLHOCTU CUCTEMBI U
obecneyeHns napannenbHoro n3bbiTouHoro pesepeupoBaHns N+1. NMpocToTa ycTaHOBKM U
06Ccny>KMBaHNSA COCTaBIIAIT OCHOBY KOHCTPYKLMK 3TUX MOHOBM0oYHbIX VBT, rae ansa nogkrto-
yeHusa kabenen nnm HeobxoaMMOro CEpBUCHOTO OBCMYXMBaHMA NPeayCMOTPEH (PPOHTarb-
HbIA JOCTY.

Cuctema MBI PowerWave 33 codeTtaeT HenpeB3onaeHHble B cBoemM knacce KI n mowy-
HOCTb.

TEXHUYECKNE XAPAKTEPUCTUKN

» MouwHoctb ot 160 go 500 kBa (npu napannensHon patote go 5000 kBA)

» KonunuectBo a3 Ha Bxoae/Bbixoge: 3d+N/3dp+N

« Tononorus On-line gBonHoro Nnpeo6pasoBaHns ¢ ncnornb3oBaHnem |GBT- TexHonorun
» [manasoH BxogHoro HanpskeHus 240-460 B

» Yacrtorta Toka: 35-70 'y,
e [IManasoH BbIXOAHOro HanpsXKeHUs:
380-400-415, B
» KoadhuULUNEHT MOLLHOCTW NP MOSTHOWN HarpysKe:
0,99
» Crabunusauus BbIXOOAHOrO HanpsbkeHus: £ 1 %
» Crabunusaumsa YacTtoTbl Ha Bbixoae: + 0,1 %
»  KoadhduLUMEHT HEMNHENHBIX NCKaXXEHWIA:
< 2 % (NnuHerHasa Harpyska),
< 3 % (HenuHenHas Harpy3ska)
« KrIA: B pexume 100 % Harpyskn go 99 %
« YposeHb wyma: 71 gb (Ha pacctosiHum 1 meTpa)
« [abaputsl (LUxIMxB):
850/1650 x 750/850 % 1820/1995 mm
» Bec ocHoBHoro wkad: 300 go 1000 kr
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McTtouHuk 6ecnepebonHoro nutaHma — Conceptpower DPA 500

Conceptpower DPA ocHoBaH Ha yHukanbHoW [eueHTpanu3oBaHHOW [lapannenbHown
Apxutektype (DPA). 370 03HavaeTt, 4YTo Kaxabli Moaynb MMeeT BCE obopygoBaHue u
nporpammHoe obecnevyeHue, HeobxoaMmMoe ANA HE3aBUCUMOIO MOJSIHOLEHHOro
YHKLMOHMPOBAHNSA, YTO WUCKIOYAET efuHble TOYKM OTka3a. OCHOBHOE MNPEeuMyLLECTBO
cuctembl DPA - 9TO BO3MOXHOCTb BEPTUKANIbHOMO WM FOPU3OHTaNbHOrO HapalluuBaHuUs
MoLHocTn. Kaxabim mogynb MBI nMeeT cBOW He3aBMCUMBIA cTaTUYecku Gawnnac,
BbINPAMUTESb, UHBEPTOP, KOHTPOINEpP, NaHenNb ynpaBreHns U 3apsigHoe yCcTponcTeo. Ecnin
TpebyeTcs, Ha Kaabli MoAyfb MOXHO MOAKMYaTb He3aBMCUMYKO GaTapeto, Takum
obpasom, gocturaetcs 100% pesepBunpoBaHme NO BCEM aKTUBHBIM KOMMOHEHTaM B CUCTEME.

Conceptpower DPA 500 saBnsietca eanHCTBEHHBIM MoaySibHbIM MBI Ha pbiHKE, KOTOPbLIN
MOXHO Ierko macwrtabupoBatb go 3 MBT, obecneuymBasi ka4yeCTBEHHOE U HaOEXHOE
3MNEeKTPONUTaHue.

CunoBble Mogynu MoryT 6bITb 4OOaBNEeHbl B CUCTEMY MO Mepe yBeNn4eHns TpeboBaHum K
MOLLHOCTU, YTO MO3BONSieT nsbexarb HeoH6XOAUMOCTU B MCMOMb30BaHUN MaKCUMarnbHOM
NPOEKTHOM KOoHdurypaumn. NMockomnbKy MoAynvM MOXHO yCTaHaBnmMBaTb M BblHUMAaTb Mpu
BKMIOYEHHOM 3nekTponuTtaHun, 6e3 HeobXoOMMOCTU MepeKkSioYeHUsa Harpys3ku Ha
NPOMBbILLUNEHHYH ceTb («online-swapy), TEXHNYECKOe 0BCyXMBaHNE SBNSETCH NPOCTbIM U
no3BonsieT n3dexarb NPOCTOU, CBA3AHHbIE C 3TUM.

TEXHUYECKWNE XAPAKTEPUCTUKWN:

e MowHocTtb ot 100 go 500 kBA (npu napannensHon pabote go 3000 kBA)
» Tononorus On-line gBonMHOro npeobpasoBaHus ¢ ucnons3oBaHnem IGBT- TexHomnornm
» KonuuyecTtBo has Ha Bxoge/Bbixoge: 3p+N/3h+N
« [wanasoH BxogHoro HanpsxxeHusa 240-460 B
« Yacrorta Toka: 35-70 'y
« [wnana3soH BbixogHoro HanpshxeHunsa 380-400-415 B
» Crabunusauus BbIxogHoro Hanpsbkenus: £ 1 %
« Ctabunusaumsa 4yacToTtbl Ha Bbixoge + 0,1 %
o KoathdpumumeHT MoLLHOCTU Npu nonHom Harpy3ske 0,99
»  KoaddUMUNEHT HENMUHENHBIX UCKAXKEHWIA:
< 2 % (NnuHerHasa Harpyska), < 4 % (HenuHenHasa Harpyska)
e KoadhdumumeHT MoLHOCTM npu nonHon Harpy3ke: 0,99
« KMA: B pexxume 100 % Harpy3ku o 98 %
« YposeHb Wyma: 65 b (Ha paccTosiHum 1 meTtpa)
« MopynbHOe UCMNOoHEeHNe: COBMELLEHHOE pacnonoXeHne ¢ 6ataperiHbiM OTCEKOM;
BO3MOXHOCTb «ropsiden» 3aMeHbl Moaynewn
» [abGaputbl (LLUxIxB): 1580 x 940 x 1985 mm
« Bec ocHoBHoro wkacda 975 kr
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McTtouHuk 6ecnepebonHoro nutaHma — Conceptpower DPA S2

Conceptpower DPA S2 310 mowHas, moaynbHasa cuctema MBI, paspabotaHHas ans
COBPEMEHHbIX KPUTUYHBIX BbIYUCIIUTENbHBIX CPEeA BbICOKOW MNMOTHOCTWU. [lpumeHeHue
TEeXHONornM ABoMHOro npeobpasoBaHus (on-line) obecnevmBaeT BbICOKOE Ka4eCTBO BbIXO4-
HOro HanpskeHus. B couyeTaHnm ¢ MHOroyHKLMOHaNbHbIM NporpaMMHbIM obecnevyeHnem
MoHuTopuHra, DPA S2 npegocrtaBnseT KOMMMEKCHOE, NIErKO MHTErpUpyeMoe peLleHne no
3almTe NUTaHnsa Ans LeHTpoB 06paboTKu AaHHbLIX U CETEBbLIX PECYPCOB.

TEXHUYECKNE XAPAKTEPUCTUKN:

¢ MowHocTb 30 go 250 kBa ( npu napannensHon pabote go 1500 kBA)

« KonuyectBo pas Ha Bxoge/Bbixoge: 3dh+N/3h+N

» Tononorus On-line gBonHoro NnpeobpasoBaHus ¢ ncnonb3oBaHnem IGBT— TexHonormm

e [OnanasoH BxogHoro HanpsxeHuss 240-460 B

« Yacrtorta Toka: 35-70 'y,

« [wanasoH BbixogHoro HanpskeHund: 380-400 — 415-440 B

« Crabunusaums BbIXogHOro HanpskeHuus: + 1 % (B cTaTM4eCcKOM pexmme)

« CTtabunusaumsa YactoTbl Ha Bbixoge: + 0,1 %

» KoathdmumeHT HenMHENHbIX nckaxenun: < 1,5 %

e KoadhdumUMEHT MOLLHOCTM Npw NosHom Harpy3ke: = 0,99

o Krg: B pexume 100 % Harpy3ku 0o 98 %

+ YpoBeHb Wyma < 65 b

e MopaynbHoe UcnosriHeHne: COBMELLIEHHOE pacrornoXeHne ¢ 6aTapenHbiM OTCEKOM,
BO3MOXHOCTb «ropsiden» 3aMeHbl Moaynewn

« [abaputbl (LUxMxB): 730 x 800 x 1650/1975 mm

» Bec ocHoBHoro wkada 6e3 6batapen ot 320 go 485 kr

HA3HAYEHWE N OBJIACTb NMPUMEHEHWNA:

o I'Ipep,HasHaqubl and 6ecnepe6017|Horo ANEKTPONNTaHNA OTBETCTBEHHbLIX TOKOINMPUEMHN-
KOB, BbICOKOTEXHOJIOTNMYHbIX MPOMbILWJIEHHBIX HAayKOEMKUX 0bbekToB SJ'IeKTpOHHOIZ
NPOMBbILUJTIEHHOCTWN, COSTHEYHOWN OQHEPIeTuKH, TOYHOW MEXAHMKN N ONTUKN

« KomnnekcHasi noctaBka 1 MOHTa) MCTOYHUKOB MO paspaboTaHHOMY MPOEKTY.
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3.6 O6opynoBaHue komnaHun APC by Schneider Electric

180 neT uctopun n MHHOBaLUMN

Schneider Electric — dpaHuy3ckas komnaHus, SBnsieTcs o

MMPOBbLIM 3KCMEPTOM B 06nactu ynpaBreHUs 3reKkTpo- Schnelder
3Hepruen n BegywMm paspaboTyMkoM M NOCTaBLLUKOM i
KOMMMEKCHbIX 3HEpProadPeKTUBHLIX pelleHnn ang gElectrjc
SHEPreTUKN N NHAPPACTPYKTYPbl, NPOMbILLIIEHHbIX Npea-

NPUATUIA, a TaKKe LEHTPOB 00paboTKM LaHHbIX.

Cenvac komnaHusi Schneider Electric Bnageet 6onee 4yem 200-mu 3aBogamm. KomnaHus
BbIMyCKaeT 3JIeKTPOTEXHNYECKOEe O0OOpydoBaHME HWU3KOFO M CpPenHEro HanpshkeHus,
cpeacTtBa aBTomMaTmM3auuMum ANS NPOMbIWNEHHOCTU nog Mapkamu Merlin Gerin,
Telemecanique n Square D.

Pa3pabotkn Schneider Electric — 310 TexHonornm 6yayLiero, NpMMeHeHMe KOTOopbIe Yxe
CEroiHsi NO3BONSIET COKPATUTL NOTPebneHne anekTpoaHeprin oo 30 %.

UcTouHuk 6ecnepebonHoro nutaHua — GALAXY 7000

YnobcTBO B ycTaHOBKE M OBCNYXMBAHUU — OCHOBHbIE
npuHumnbl koHcTpykuun UBI Galaxy 7000, ocHalleHHOro
TOMNbKO (PPOHTarNbHbIMU 3NEKTPUYECKUMU COEAUMHEHUAMU U
NOMHOCTbIO 0BCnyXnBaeMblIMU KOMMOHEHTaMWU. YHuBep-
canbHbli Galaxy 7000 coBMecTMM C NyuywMMuM B OTpacnu
CTaHOapTHbIMK NPOTOKONaMN nepefadv AaHHbIX U OCHaLleH
YeTblpbMS UHTEPENCHBIMU pa3beMaMmn B CTOEYHOM Kopryce
c nogaepxkom npotokornioB SNMP,

J-Bus/ModBus n RS232-RS485 pgna obner4yeHuss B3ammo-
AencTBUs C 60MbLUMHCTBOM YCTPONCTB.

TEXHNYECKNE XAPAKTEPUCTUKN:

MowHocTtb oT 160 go 500 kBA ( npu napannensHon pabote go 2000 kBA)
KonunyecTtBo (a3 Ha Bxoge/Bbixoge: 3+N+PE/3dh+N+PE

Tononorus On-line gBoriHoro npeo6pasoBaHus ¢ ncnonb3osaHnem IGBT— TexHonornm
[unana3oH BxogHoro HanpskeHns: 340-460 B

YacTtoTa ToKa: 45-65 Ny

[nana3oH BbixogHoro HanpsbkeHus: 380-400 — 415-440 B

KoadhbmumeHT MoLHOCTK npu nonHon Harpy3ske: 0,99

Crabunusaums BbIXOQHOMO HanpsbkeHus: £1 %

Crabunuaauma YacTtoTbl Ha Bbixoae: +0,1 %

KoahumumMeHT HenNMHENHbIX NCKaXKEeHUN:

<1 % (nuHenHasa Harpyska), < 3 % (HenuHenHasa Harpyska)

« KrA: B pexwume 100 % Harpyskun oo 97 %

» YpoBeHb wyma: 71 gb (Ha pacctosHuM 1 meTpa)

« [abaputbl (LUxMxB): 1412/1812 x 855 x 1900 mm

» Bec ocHoBHoro wkad: 960 go 1470 kr

L] L] L] L] L] L] L] L] L] L]
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McTtouHuk 6ecnepebonHoro nutaHua — SYMMETRA PX

APC Symmetra PX npegctaBnser cobon COOTBETCTBYHOLLYIO TpeboBaHUAM MUPOBbIX
CTaHOApTOB pe3epBMpyEMYI0 MacluTabupyemyto cuctemy GecnepebonmHOro nutaHus,
MO3BOSIAIOLLYIO MPY ONTMManbHbIX 3aTtpatax obecneynmTb BbICOKMA YPOBEHb 3JKCMrya-
TaUWOHHOM roTOBHOCTU. CCTEMa COCTOUT U3 pe3epPBUPYEMbIX MOAYIEN: CUMOBbLIX, yNpaBris-
towmx, 6bataperHbix 1 6annaca. Bce Mmogynm CMOHTUPOBaHbI B NIErko 1 appekTuBHO oberny-
XXMBaEMbIX CTOMKax. Takasi KOHCTpyKums obecneymBaeT ObicTpoe macluTabupoBaHue Mo
MOLLHOCTM 1 MO BPEMEHM paboThl OT 6aTaper N0 Mepe pocTa Harpysku nnnm Heob6xoanmocTm
yBenuMyeHus kosdpdurumeHta rotoBHoctu. Symmetra PX obnagaer pacluMpeHHbIMU BO3-
MOXHOCTAMW yNpaBreHnsi, OCHaLleHa CpeacTBaMy CaMoOguarHOCTUKN M COCTOUT U3 CTaH-
AapPTU3NPOBaHHbLIX MOAYNEN, YTO CHMXaeT OMacHOCTb OWMOKM onepatopa U MOBbILAET
HagexHocTb LIOa.

0
Q
m
E

TEXHUYECKME XAPAKTEPUCTUKWN:

» MowHocTtb o1 32 go 500 kBA ( npu napannensHon patote go 1000 kBA)

» KonunuectBo a3 Ha Bxoge/Bbixoge: 3¢d+N+PE/3dp+N+PE

» Tononormna On-line aBoriHoro npeobpa3soBaHus ¢ ncnonb3oBaHnem IGBT- TexHonornm

» [umanasoH BxogHoro HanpskeHus: 340-460 (400 B), 408-552 (480 B)

» YactoTa Toka: 40-70 Iy,

» [lmanasoH BbixogHoro HanpsxeHusa 400 B — 415-480 B

» Crabunusaumsa BbIXOOQHOrO HanpsbkeHus: £ 1 %

» Crabunusaumsa YacTtoTbl Ha Bbixoae: £ 0,1 %

» KoadppmumeHT moLllHOCTM Npu nonHon Harpy3ske: 0,99

»  KoachpumumeHT HenmHenHbIX nckaxkeHun: < 3 % (HenvHenHas Harpyska)

» KoadbmuneHT MoLiHOCTU npu nonHon Harpyske 0,99

« KrIA: B pexume 100 % Harpyskun oo 98 %

« YpoBeHb wyma: 65 gb (Ha pacctosHum 1 meTpa)

+ MopaynbHoe ncnonHeHne: COBMELLEHHOE pacnonoxeHne ¢ 6atapeiHblM OTCEKOM;
BO3MOXHOCTb «ropsiden» 3ameHbl Moaynemn

» [abaputbl (LUxM%B): 1200/2950 x 1070 x 1990 mm

» Bec ocHoBHoro wkadga ¢ 6atapesmu ot 1095 go 3097 kr
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UcTtouHuk 6ecnepebonHoro nutaHma — GALAXY VX

MBI Galaxy VX — 370 BbICOKO3(h(PEKTMBHOE M NErKO MacLuTabupyemoe peLueHme no becne-
peboHOMY NUTaHWIO, NPpeAHa3Ha4YeHHoe Kak Anis KpynHbIX AaTa-UeHTpoB, Tak U Ans npo-
MbILLMEHHbIX MPUMEHEHNIA.

Mcnonb3oBaHre yHUKarnbHbIX NEepefoBbiX 3anaTeHTOBaHHbLIX pelleHui (4-X YypOBHEro
NHBEPTOPa M peXmma 3KOHOMUM 3nekTpoaHeprm ECOnversion) No3BonsieT CHU3UTbL onepa-
LIMOHHbIE pacxoabl ¥ yOoBNETBOPUTL CTPOrMM TpeboBaHusiM 6usHeca.

[MocTpoeHne OTKa30yCTOMYMBLIX CUCTEM, C pesepBupoBaHnemM N+1, BO3MOXHO Ha 6Hase
BCTPOEHHOTO pPe3epBNPOBaHMS, pacLUMPEHNE MOLLHOCTM BO3MOXHO KaK B Mpeaenax

1500 kBT (c warom 250 kBT), Tak 1 BbiLEe — NyTEM NapanienbHOro NOAKMYEHNS HECKOSbKNX
CUCTEM.

Mpenmywectsom UBI nuHerkn Galaxy VX sBRsieTcs roTOBHOCTb K HEGnaronpusiTHbIM
YCIOBUSAM:

e LUMPOYANLLMA AnanasoH
BXOLHbIX Hamnpsi)XeHumn
(o600 B)

« pgonroBpeMeHHas pabo-
Ta C COXpaHeHWeM BCex
CBOMX NapameTpoB npwu
Temnepartypax a0 +40°C
BKITHOYUTENBHO

¢ MOLLHOE 3apsigHoe YCT-
PONCTBO

TEXHUYECKNE XAPAKTEPUCTUKN:

« MowHocTb 500 go 1500 kBA (npw napannensHon pabote o 6000 kBA)
« KonunyectBo pas Ha Bxoge/Bbixoge: 3dp+N/3dh+N

» Tononorus On-line geonHoro NnpeobpasoBaHus ¢ ncnornb3oBaHnem IGBT- TexHonormm
e [nana3soH BxogHoro HanpskeHus: 380-400-415 B

« Yactorta Ttoka: 40-70 'y,

« [unana3soH BbixogHoro HanpsxeHua: 380-400-415 B

« Crabunusauyusa vyactotbl Ha Bbixoge: + 0,1 %

« Crabunusaums BbIXOAHOro HanpsXxeHus: £ 1 % (B cTaTU4ecKoM pexume)
«  KoahpumumeHT HenmHenHbIx nckaxeHun: < 3 % (NMnHerHas Harpyska)

e KoadhdumumneHT MOoLHOCTW Npu NonHom Harpy3ke: = 0,99

- Kng: B pexume 100 % Harpy3ku 0o 99 %

+ YpoBeHb Wyma < 68 b

e [abaputbl (LUxMxB): ot 2700/6200 x 900 x 1970 mm

» Bec ocHoBHoro wkada c 6atapesmn ot 1880 go 4530 kr

HA3SHAYEHWE 1 OBJIACTb NMPUMEHEHWA:

+ [MpepHasHayeHbl anst 6ecnepeboinHOro aMeKTPonMTaHNs OTBETCTBEHHbIX TOKONPUEMHN-
KOB, BbICOKOTEXHONOIMMYHbIX MPOMbILMEHHbIX HayKOEMKUX OOBLEKTOB 3EeKTPOHHOWN
NPOMBILLIIEHHOCTM, CONTHEYHOW SHEPTETUKIN, TOYHOM MEXAHWKI M ONTUKM

+ KomnnekcHasi noctaBka v MOHTa) ICTOUYHWUKOB MO pa3paboTaHHOMY NPOEKTY
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4 [dnHamMmu4yeckne NUCTOYHUKU BecnepeboMHOro IneKTponuTaHus

4.1 OunsenbHbIn UCTOYHUK GecnepebonHoro nutaHma — HITZINGER NBDK

HesaBucmumaga yactHaa komnaHusa Hitzinger ocHoBaHa B
1946 rogy B ropoge JInHu, ABCTpusa. Ha npoTskeHun
OECATUNETUN MOCTaBNSAET KOMMJEKCHbIE YCTaHOBKM Ha
06ase gusenbHbix MBI, obecneunBatowme KpUTUYECKM
Ba)XHble CUCTEMbI BbICOKOKA4YE€CTBEHHbIM NMUTAHNEM.

OunsenbHbin JuHamndeckmne NBI komnaHumn Hitzinger — BbICOKOKaYeCTBEHHOE 1 OONTOBEY-
Hoe obopyaoBaHune, KoTopoe ByaeT naeanbHbIM UICTOMHUKOM SM1EKTPONMTaHUS Ansi noTpebu-
Tenen. OOMBI ot komnaHuu Hitzinger npoctoe 1 rapaHTMpOBaHHO OLICTPOOKYMaemoe
peLleHme.

lMonHoe oTcyTCTBME akKyMynsaTopHbIX 6aTapei! HoBbI noaxoa K peLueHunio 3agady no pesep-
BMPOBaHMO 06yCroBneH COBpeEMEHHbIMU TPeEBGOBaHMAMN K HAOEXHOCTU CUCTEMbI NMNTAHUS
3NeKTponoTpedbunTenen B NPOMbILLIIEHHOCTN, S3HEPreTMKE, MEAULIMHE, TPAHCMOPTE U CBA3MW.

i
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TEXHUYECKUE XAPAKTEPUCTUKW:

e« MowHocTtb ot 100 go 2500 kBa

« CocTouT 13 AM3ensLHOro ABurarens, aNeKTPOMarHUTHOro CLenneHnsi, CUHXPOHHOWN
obpaTMon MaLLVHbI, KWHETUYECKOro MOAYIS

e HomwuHanbHoe HanpsxeHue o 11 kB

e [Onana3soH BbixogHoro HanpsxeHust 380-400-415 B

« Crabunusauus BbIxogHOro HanpsbkeHus: = 1 % (B ctatuke)

« CTtabunbHocTb YacToTbl Ha Bbixoge: 0,5 %

« bBesakkymynatopHasa cxema: B cnyyae HapyleHus paboTbl NUTaloLLen CETU aHeprng,
3anaceHHasi B KUHETMYECKOM Moayrie, obecnedmBaeT nuTaHve notpebutenen ot
MOMEHTa OTKa3a CeTU 4O MOMEHTa BbiXxoda AN3ENbHOro ABuratens Ha pabounin pexum

o [OnuTenbHbIA CPOK cnyx6bl = 20 net

e Perynupyembii KoathdMLMEHT MOLLHOCTH

« Bblcokas neperpy3oyHas cnocobHOCTb
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4.2 [nsenbHbIA UCTOYHUK BecrnepebonHOro NUTaH1A —
HITEC POWER PROTECTION

KomnaHusa Hitec Power Protection ssnsietca mupoBbiM 1

TEXHOMOrMyeckuMm nugepoMm B obrnactm AMHaMUYECKUX

cuctem obecneyeHus 6ecnepebonHOro 1 rapaHTMpPOBaHHOIO

anekTpocHabxeHmsi ot 400 kBA 0o 40 MBT.

KomnaHusa nmeet 6onee yem 50-neTHUN onbIT paspaboTkm

TexHonornn 6ecnepedbonHOr0 U HEMPEpPbIBHOMO 3MNEKTPO-

CHabXeHns Ha OCHOBE AM3eNb-ANHAMNYECKNX U POTOPHLIX NBIT.

Mo cpaBHeHMO C TexHonormsamu, mucnonb3ywwmmmn ctatmdeckme MBI, Hitec Power
Protection npeanaraet Hanbonee akoHoMMYeckue 3bdPEKTUBHBIE 1 3KONOrMYeCckm besonac-
Hbl€ peLLeHus.

OuHamunyeckne (potopHble) UBI — otnnvyHas anstepHaTuBa CTaH4apTHbIM CUCTEMaM
pes3epBMpOBaHuS

TEXHNYECKNE XAPAKTEPUCTUKN:

« MowHocTb 500 go 3000 kBa (npu napannensHoi pabote go 30 MBA)

« CocTouT 13 An3enbHOro Asuratens, SNekTPoMarHUTHON OBroHHOM MyTbl, CUHXPOHHOW
obpaTMmor MaLlnHbl, MaxoBrKa

e HomwuHaneHoe HanpsikeHue go 20 kB

e [Onana3soH BbixogHoro HanpsikeHns 380-400-415 B

« Crabunusaumns BbixogHoro HanpskeHus: 1 % (B ctatuke)

« CTtabunbHocTb YacToTbl Ha Bbixoae: 0,5 %

- KMMO: B 3aBucnmocTu o1 pexuma: 0o 97 %

« bBesakkymynatopHaa cxema: B criyyae HapylweHuss paboTbl nUTalolen CeTu SHeprus,
3anaceHHasi B KWHETMYECKOM Moayne, obecrneymBaeT NMTaHne notpebuTtenen oT MOMEHTa
oTKa3a ceTu O MOMEeHTa Bbixo4a AM3erNbHOro ABuratens Ha pabounii pexxvm

«  [AnutensHbIN CPoK crnyx0Obl = 25 net

» Perynupyembi kKoadpdpULIMEHT MOLLLHOCTH

« BbIcokas neperpy3oyHas CnocobHOCTb 29 -
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4.3 UcTtouHuKk 6ecnepebomnHoro nutaHusa — PILLER UNIBLOCK UBTD+

Hemeukasa komnaHus Piller k cerogHAWHEMY NOMNOXEHUIO Ha
pbiHKe wWwna 6onee 100 net, HaunHaa ¢ 1909 roga. Piller
O3Ha4YaeT UHAMBUAYaNbHbIE CUCTEMHbIE PELLEHMS, TaKMe Kak
BbICOKOKAQYeCTBEHHOE arekTpocHabxeHne, 6ecnepeboiHoe
nMTaHe 1 4acToTHOE NpeobpasoBaHume.

B obnactu cuctem 6ecnepebornHoro nutaHus Piller 3aHMMaeT yHMKanbHOe MNOMOXeHue,
SABMSASICb €ANHCTBEHHOM KOMMaHMEN, Nponssogswen pag anHammdeckux UBI n ctatnyecknx
TexHonormn UBI1.

PotaumnoHHble gmsenbHble cucteMbl Piller ¢ 3anateHToBaHHbIM TMnoMm UNIBLOCK npea-
CTaBnsT cobon Hanbonee ahPEeKTUBHYIO U HAOEXKHYHO KOMOUHALMIO MUTaHWUS ANS KPUTK-
YeCKN BaKHbIX npunoxeHuin. OcHoBHbIM 6riokom UBIT Piller asnsieTca 3anateHTOBaHHasA
anekTpuyeckas MawmnHa Uniblock. 310 caoBoeHHasi CUHXPOHHas MaluvHa, B KOTOPOr 0OMOT-
KW 9rEKTpOMOTOpPA M 3f1eKTporeHepaTopa Haxo4saTCca B O4HOM cTaTtope. Takas KOHCTPYKUUS
MMEET KOMMNaKTHbIE padMepbl U CPaBHUTENBHO Maroe

paccTosiHue Mexay NogLnnHUKaMu.

TEXHUYECKME XAPAKTEPUCTUKW:

» MowHocTb 500 go 3200 kBA (npu napannensHon pabote go 45 MBA)

« CocTtouT 13 An3enbHOro Apuratens, aNekKTpoMarHTHOM OBroHHOM MyThl,
CUHXPOHHOW MawmHbl Uniblock, Hakonutensa kKnHetnyeckon aHeprum Powerbridge

» HomwuHanbHoe HanpsixkeHne oo 20 kB

« [umanasoH BbixogHoro HanpsxeHusa 380-400-415 B

« CTtabunusaums BbIXOAHOTO HAMPSXXEHNUS:
1 1 % (B cTaTn4eckom pexunme)

» KoadhumumneHT MoLHOCTU Npu nosHon Harpy3ske: 0,99

« KrI: B 3aBucuMocTu oT pexuma: go 97 %

+ B03MOXHOCTb NOCTPOEHUSA TMBPUOHOM TOMONOrK

o [nutenbHbIn cpok cnyx6bbl = 25 net

+ Perynupyembiin KO3(pPULNEHT MOLLHOCTK
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5 0O630p cxem pe3epBUPOBaAHUA

PaccMoOTpuM OCHOBHbIE CXeMbl pe3epBUpoBaHus ¢ npumeHeHuem UBI:

+ OfHOMOAYIbHbIe

+ cUCTeMbl C NaparnsnesibHbIM pe3epBMpPOBaHNEM

+ CUCTEeMbl C pe3epBMPOBAHNEM LLUMHbLI MUTaHUSI Harpy3sku
+ CUCTEeMbl C CUHXPOHM3aLMEN Bbixoda

MpuBeneHHaa Tabnuua MWNNOCTPUPYET MPeuMMyLLecTBa W HELOCTaTKU CXeM pe3epBu-
pOBaHusA, paccMaTprBaeMbiX B JaHHOM o630pe.

CpaBHeHMe pa3nuyHbIX cxem pesepBupoBaHusa UBI

YAOBCTBO B
HALEX- PE3EPBUPO- OBCITYXUBAHUW*

NMPOCTOTA SALMTA

HOCTb BAHVE CUNOBAS

MOOYIE 5 hEkTPOCETD

OpHomoAaynbHble Tonbko

VBN Oa Oa HeTt HeTt HeTt Moaynb
MapannenbHoe Tonbko
pe3epBupoBaHue Ra Aa Aa ARa AT moaynb
MocnepoBaTtenbHoe

ABOWHOe Tonbko
pesepBupoBaHue Aa Aa Ra Aa At Moaynb
moayneun

MocnepoBaTtenbHoe

pesepsupoBaHne Bo3moxHo Het Oa Oa Het UL
Mmopyneu (TpomHoe Moaynb
u 6onee)

Cucrtemsbl ¢

pesepBUpoBaHuEM H SlEhpLs
WWHbI NUTaHUA Ra er Ra Ra Ra nuul-ruav:;z
Harpy3ku (LBR)

Cucremsl ¢ Moaynb
CUHXPOHMU3aLuen Oa Oa Oa Oa Oa M WKMHA
Bbixoaa (LBS) nuTaHuA

* [logpasymeBaeTcs BO3MOXHOCTb 06Cny>KmBaHnsa cucteMbl 6ecnepebonHoro nutaHus 6es
OTKITHOYEHUS HArpy3ku n 6e3 NMTaHus ee OT «IPSA3HON» CETU.
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oaHoMOoAYIIbHbIE CUCTEMbI

OcHOBHbIMK 3nemMeHTamn ogHomoaynbHoro MBI, paGotatowero no cxeme On-Line,

ABMNAKTCA:

*  BbINPAMUTENb

*  UWHBEpPTOP

* aKKyMYNATOPHLIE baTapeun

e 3apsigHOE YCTPOMCTBO

« yCTpoOWCTBa kKOMMyTauun Lenu Bypass (o6xogHas Lenb NUTaHNsA Harpy3ku, MUHYSt CXEMY
ABOWHOro npeobpasoBaHus)

OpHomMopynbHas cuctema OTNIMYaeTCs BbICOKOM HAaAEXHOCTbIO U npocToTon. OHa aBnseTcs
ONTUMarbHbIM pelleHMeM [ONS Harpysok, AOMyCKalLWKUX KpaTKoBpeMeEHHble 3anna-
HUpOBaHHbIE OTKMYeHna ans obcnyxumeaHna VBIM. OgHako B MOMEHTbI TEXHUYECKOrO
obcnyxuanua MBI unu BbINONHEHUS OPYrMX pernameHTHbiX paboT BO3HMKaeT
HeobxoaMmocTb ero nepesogda B pexum Bypass. [ns HeKoTopbiX BMAOB Harpy3ok C
HenpepbIBHbIM TEXHONOMMYECKMM MPOLIECCOM AaHHbIA puck Hegonyctum. Kpome Toro,
Henb3s 3abbIBaTb 0 BO3MOXXHOCTW BbixoAa U3 cTposi camoro MBIT.

"""nepemloqa'renspytn-mm'ypaS'S' """ ™MBB T T T T T |
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K Harpy3ke |

Moaynb UPS _ . . e n

CtaTtuyeckum
nepekniovarenb
S
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1 e e---SBB__% !
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Bypass : uiB ' uoB !
] L i

™ =
Bxop—— b4 w—gm I g W N S
BbINpAMUTENs | = D i
1 1
Barapes
c i1
O603Ha4YeHus:

BCB - 6aTtapeliHbii pa3MblikaTesnb

MBB - nepekntoyatenb pyyHoro Bypass
MIB - pasmbikatens pydHoro Bypass
SBB — cTtatudecknin nepeknoyaTenb
UIB — BxoaHOM pa3mMblkaTenb Mogyns
UOB — BbIX04HOW pasmblkaTesib Moayns
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CUCTEMBbI C NAPAJNENbHBbIM PESEPBUPOBAHUEM

Cucrtema ¢ napannesnbHbIM pe3epBMpOBaHNEM COCTOUT 13 ABYX unu 6onee mogynen NBIT,
BKMIOYEHHbIX B napannens u paboTawwmx Ha obuyo Harpysky. 1o oTHOWweHuo K
NPOEKTHOW Harpy3ke cuctemMa AoMmKHa MMeTb onpeaeneHHy n3bbITOYHOCTb NO MOLLHOCTH
B BUAE OAHOIO WM HECKONbKUX OOMNOMHUTENBHbLIX Mogyrnen ana obecneveHns pesepsa.
Kak npaBuno, kaxxabii MOAynb OCHALLEH CBOUM GaTapenHbiM B6r1I0KOM, XOTS 1 HE UCKITHOYEH
BapuaHT UCMorb30oBaHus obLuero 6aTtaperHoro KoMmnsekTa Ans Bcev CUCTEMbI B LIENOM.
Mpn GesaBapuiiHon paboTe Harpy3ka CMCTEMbl PaBHOMEPHO pacnpedensieTcs Mexay
moaynamu VBT, a B criydae BbIxoga 13 cTpos Unm NpUHYANTENBHOIO OTKITHOYEHUSA OAHOro
N3 HUX Harpyska pacnpegenserca cpeam ocTaBLUMXCA Mogynen. Takas cxema BKINIoYEeHUS
obecneynBaeT BbICOKYO cTeneHb 3awmuTbl (99,99 %). Mpu aTOM Npouecc TEXHUYECKOro
obcnyxmBaHUS oTAenbHbIX MOOYNEN He NPUBOANUT K BPEMEHHOMY MUTAHUIO HAarpy3ku ot
«rpsisHon» cetn. OgHako BCe elle ocTaeTcsl HeOBXOAMMOCTb OTKITIOYEHUSA CUCTEMBI NPWU
nposedeHun paboT C WWMHOW MUTaHWUS Harpyskv nnn obopyaoBaHWEM, pacroNOXXEeHHbIM
mexay MBI n Harpy3kon. YTobbl yCTpaHUTb M 3TOT HELOCTATOK NMPUMEHSKOTCS CUCTEMBI C
pe3epBMpOBaHNEM LUNHBI MUTAHUSA HArpy3kM M CUCTEMbI C CUHXPOHU3aLMEN BbIXOAA.
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O6o3Ha4YeHus: 5
. SBB — cTatuyeckuii nepekroyaresb
BCB — 6atapeliHblil pasmbikaTenb SOB — BbIXOHON pa3MbIKaTemnb CUCTEMbI
MBB — nepekntoqatenb py4Horo Bypass  UIB — BxoaHoi# pasmblkaTens Moayns
MIB — pasmbikaTens py4Horo Bypass UOB — BbIXOAHOII pa3mblkaTenb Moayns
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CUCTEMbI C PESEPBUPOBAHUEM LLUUHbI MUTAHUA HATPY3KU

Ee koHuenunsa 3akntovaeTca B MCMNOb30BaHWUM ABYX HE3aBUCUMbIX cuctem becrnepebonHoro

nuTaHns. MoLLHOCTM KaXXOon U3 HUX SOMKHO 6bITb gocTaTtouHo and nutaHms 100% Harpysku.

[nsa noBbILLEHNS HAOEXHOCTU peKOMeHOYeTCH NoAKMYaTh UX K domaepam He3aBUCUMbIX

TpaHCOpMaTOpPHbIX NoAcTaHuu. Harpyska pas3buBaeTca Ha [Ba CermMeHTa, Kaxabli u3

KOTOPbIX COEOWHEH OTAENbHOM LWMHOW CO CBOEN cucTemoln GecrnepebGonHOro nmUTaHus.

ABTOMaTUYECKU MepekntovaTenb, YCTAHOBSIEHHbIA HEMNOCPEACTBEHHO B Harpyske,

Nno3BOSIsieT NepeBoOaNTb CUCTEMY B CriegytoLme pexnmbl paboThbi:

* [Be He3saBucumble cuctemsl VBl He3aBMCUMO NUTAKOT COOTBETCTBYIOLUME CErMeHThI
Harpysku

» [OBe HeszaBucumble cuctembl MBI nogkntovatotca B napannenb Ansg nuTaHus BCen
HarpysKku B LIeriom

e MUTaHWE BCeW HarpysKku ocyLLiecTBRAseTcs oaHon n3 cuctem UBI

MpenmMyLLecTBOM AaHHOW KOHUrypauum SBNsSieTcs To, YTO cUcTemMa NoAdepKUBaeT ABe
He3aBMCMMble BbIXOAHble Lieny NMUTaHMS U CXeMa pPe3epBUPOBAHMS HEMoCcpeacTBEHHO
npubnuxeHa k Harpyske. Kpome TOro, nosiBnsieTcsi BO3MOXHOCTb TE€XHWUYECKOro
obcnyxmBaHus noboro n3 UBIM 1 WnHbl nUTaHnst Harpy3kn 6e3 OTKMIYEHUS! HAarpy3k1 Unu
nepeBoga NUTaHus B pexum Bypass.

O6opyaoBaHue ¢ Ay6rnmpoBaHHbIMK 3MEKTPUYECKUMI BXOAAMU MOXET HENnocpeacTBEHHO
noaknoYaTbCs K ABOMHOMY chmaepy OaHHOW cucTeMbl. B To ke Bpemsi ucnonb3oBaHue
pacnpeaenuTenbHbiX YCTPOWCTB C ABOWHbLIM BXOAOM (Hanpumep, aBToMaToB BBoAA
pe3epBa) NO3BOMNAET MOAKM0YATE U HArpy3Ky C eAUHCTBEHHbIM 3MEKTPUYECKUM BXOLOM.
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Harpy3ku 1 Harpyskmu 2
O6o03Ha4yeHusn:
A — Bx0[, BbINpAMUTENS F — BbIxOg cuctemsl
B — Bbixoag mogynst UPS G — WK1Ha NUTaHNA Harpys3Kku
C — GaTapeliHbil BXo[, H — 6atapeliHbiin pa3mbiKaTernb
D — Bxoa uenu ctatnyeckoro Bypass | — Bxog, uenu pyyHoro Bypass
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CUCTEMbI C CUHXPOHU3ALIMEU BbIXOOA

CxemMa C CUHXpOHM3aALUMEN BbiXxoga TakkKe COCTOUT M3 ABYX HE3aBUCUMbIX CUCTEM
©ecnepeboMHOro NTaHMsi CO CBOUMM LLUMHAMWU MUTAHUSA Harpysku, KOTOpble, B OTIINYME OT
npenblayLwen CxXembl, HE UMEKT CUIMOBbIX COEANHEHUN Ha Bbixoge. CUHXpPOHM3aLMS
MOZynen OocyLIeCTBASETCS C MOMOLLbIO OOMOSHUTENbHON Lenyn cuHXpoHusauum (LBS) c
TOYHOCTBIO 10 3-X rpaZlyCcoB BO BCEX PEXMMAX.

Cxema ¢ npumeHeHnem LBS npeaHasHayveHa Ans nutaHusa Harpy3ku oT ABYX SMEKTPUYECKU
HEe3aBUCUMbIX CUHXPOHHbIX naepoB. Harpyaka ¢ Ay6numpoBaHHbIM 311EKTPUYECKUM BXOO0M
NnoaKM4YyaeTca K HAM HENOCPEACTBEHHO, a Harpy3ka C €4UHCTBEHHbIM BXOOOM
npeanonaraeT MCNonb30BaHWE OOMOSNHUTENbHbLIX ObICTPOAENCTBYOLWMX CTAaTUYECKUX
nepekntovaTenen (Hanpumep, aBTOMaToB BBOAA pe3epBa).

Mpn npoekTnpoBaHun cxembl LBS HeT HeobxogMMocTu B MPUMMEHEHUN OOPOroCTOSLLNX
CUCTEM YMpaBreHusi, nepekntodatenen m gp. [ocrtatoyHO MCMNonb3oBaTb ABa OAHOMO-
ayneHbIX MBI ¢ gononHMTENbHOM NaHenbo CUHXPOHU3aLUUK.

OTCyTCTBME 3NEKTPUYECKON CBA3M MeXOY BbIXOOHbIMW ouaepammu obecrnevmBaeT MosHy
HEe3aBMCUMOCTb OAHOW LENu MUTaHWs OT APYron B Crlydae BO3HWKHOBEHUS KaKux-rmbo
npobrnem B Harpy3ke. [Mpn atom pgonyckaetca nogkntodeHne WBIT kK He3aBUCMMbIM
TpaHcdopmaTopHbiM nogcTaHumam. Cuctema LBS coctouT M3 MHTEpPdENCHBLIX KapT,
ycTaHaBsnmBaembix B IBI, n HaCTEHHOW NaHenu ynpasneHus.

OCHOBHbBIM MPENMYLLLECTBOM CUCTEMbI C CUHXPOHM3ALMEN BbiIXoa SBMNFETCS NpocToTa n
9KOHOMWYHOCTb peannsarmm CXeMbl C L BOMHOM LLUMHOW MUTAHUS HArpy3Ku.
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LvHa nutaHua LvHa nuTtaHus
Harpy3ku 1 Harpysku 2
L a
O6o3Ha4eHus:
BIB — pasmbikaTtenb RIB — BxoaHoOW pasMblkaTenb Lenn BbINPsSMUTENS
Lenu ctatndeckoro Bypass BCB - 6aTtapeliHbi pa3mblkaTtesnb
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