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Mepbl NPefoCTOPOXXHOCTH

HacToawwmmn ookyMeHT SBNsieTCs pPyKOBOACTBOM MO YCTAHOBKE U aKkcnnyatauuv mogyneHeix MBI cepun RM
(nanee - NBM).

I'Iepe,q Ha4yarioM yCtaHOBKM BHMMATENbHO N3y4nTe AaHHOEe PyKOBOACTBO.

Otnagky n obenyxumsanvue VBl gomkeH BbINONHATL MHXEHEeP, aTTeCTOBaHHbIM NPOU3BOAUTENEM UNN €ero
npeactasutenem. B npoTuBHOM criyyae nod yrpo3on MOXeT okadaTbcs 6e3onacHoCTb nepcoHana, a
nospexaeHnsa NBIMN He ByayT cuntaTbCsa rapaHTUNHBIM Criydaem.

AI’I PUMEHUMBIE CTAHOAPTbI

JaHHbI npoaykT coBmMecTuM co ctaHgapTtamu CE 73/23 n 93/68 (6e3onacHOCTb CeTel HU3KOTO HanpsXXeHns),
89/336 (BMC), ctaHgaptamu AMC Asctpanun n Hoson 3enanaum (C-Tick) n cneaytowmmm ctaHgaptTamu,
oTHOoCcALWMMUCA K npoaykTam UBIT:

*|EC62040-1-1-General and safety requirements for use in operator access area (O6wue TpeGoBaHus n
TpeboBaHUsi K 6e30NacHOCTU UCMONBL30BaHWS! B 30HE 4OCTYMNa onepaTopa);

*|EC/EN62040-2 EMC requirements CLASS C3 (TpeboaHus k QMC knacca C3);
*|EC62040-3 Performance requirements and test methods (TpeboBaHus k pabounm xapakrepuctTukam 1 MeToapl

UCMbITaHUN).
A AI‘IPE.}JYI‘IPEMEHME - BbiCOKuIA TOK yTEUKM Ha 3eMIto

OcobeHHO BaXKHbIM SIBNSIETCA MNOAKIIOYEHNE 3a3eMNeHNs OO npucoeanHeHna NCToOYHMKa NUTaHnA (KaK
ANIEKTpPOCEeTU, Tak n aKKYMyHHTOpa).

[aHHoe obopynoBaHue A0MKHO ObITh 3a3eMIIEHO B COOTBETCTBUM C MECTHBIMU ANIEKTPOTEXHNYECKUMMU
npasunamu n Hopmamu. Tok yTedkn Ha 3emrto - B npegenax ot 3,5 go 1000 mA.

MepexofHble U YCTAaHOBMBLUMECS 3HAYEHWS1 TOKa YTEYKM Ha 3eMII0, KOTOPbIE MOrYT BO3HMKaTb Npu 3anycke
060pyaoBaHNst, AOMKHbI YYUTBIBATLCSA NpU Bblbope GbicTpoaencTayowmx nnm obwmx ¥30.

Cnepyert BblbvpaTtb Y30 (RCCB), HeuyBCTBUTENbHbIE K OAHOHAMNPaBIIEHHLIM UMMYNbCaM NOCTOSHHOIO TOKa
(knacc A) 1 umnynbcam Toka B nepexofHbix pexumax (RCCB).

CneayeT OTMETUTb, YTO TOKM YTEYKU Ha Harpysku Ha 3emito Takke byayt npoxoants Yepes Y30.

A AKOMI‘IOHGHTH, KOTOpble MOXeT 06cnyxmBaTb Nonb3oBaTenb

ToGble npouenypbl no OGCJ'Iy)KVIBaHVI}O o6opyp,03aHV|9|, CBA3aHHble C AOCTYNOM BHYTPb KOpnyca, Tpe6yr0T
npuMeHeHuna cneunarnbHbIX UHCTPYMEHTOB

M OOMMKHbI BbIMOSHATLCSA TOMbKO KBANUMUUUMPOBaHHLIM NepcoHanom. KoMNoHeHThl, AO0CTYN K KOTOPbIM BO3MOXEH
TONbKO NPWU CHATUN 3aLLMUTHOMN KPbILLKN C MOMOLLbIO MHCTPYMEHTOB, HE MOTyT 06Cﬂy)KVIBaTbCﬂ nonb3oBaTenem.

OanHbii MBI nonHocThio cootBeTcTBYET cTaHAapTy "IEC62040-1-1-General and safety requirements for use in
operator access area UPS" (O6wme TpeboBaHusi u TpeboBaHusi kK 6esonacHocTu ncnons3osaxusi MBI B 30He
goctyna onepartopa). OnacHoe HanpsikeHne NpUCcyTCTBYET B akKyMynsiTOPHOM oTceke. TemM He MeHee, pUck
KOHTaKTa C 3TUM BbICOKMM HanpsikeHneMm Aansi o6bl4HOro nepcoHarna CBoOAMTCS K MUHUMYMY. [ocKonbKy
NMPVKOCHOBEHME K KOMMOHEHTaM C ONacHbIM HamnpsiXXEHUEM BO3MOXHO TOSTbKO NMPY CHATUM 3aLLMTHOW KPbILLKK C
MOMOLLIbIO MHCTPYMEHTA, BEPOSITHOCTb MPUKOCHOBEHUSI K KOMMOHEHTaM, HaXxoASLMMCS MOA, BbICOKUM
HanpshkeHMeM, MuHUManesHa. Mpu akcnnyaTaunm o6opyaoBaHNa B HOPMaribHOM peXume ¢ cobniogeHnem
pekoMeHO0BaHHbIX B IaHHOM PYKOBOACTBE MNpoLeayp puUck Ans noboro nepcoHarna oTcyTCcTBYET.

A AHOCTOHHHOG HanpspkeHe akkyMynaTopoB npesbiwaeT 400 B




JioGble Npoueaypbl Mo 06CNyXKMBaHUIO aKKyMyTNSITOPOB, CBSI3aHHbIE C JOCTYNOM BHYTPb Kopryca, TpebyoT
NPUMEHEHUA CreumanbHbIX UHCTPYMEHTOB UMM KIoUe U AOSHKHbI BbINOMHATLCA TOMBbKO KBaNUgULMPOBaHHBIM
nepcoHasnom.

OCOBbIE MEPbI MPEAOCTOPOXHOCTW OOIMXHbI NPUHNMATLCA NMPU PABOTE C
AKKYMYJIATOPAMW, NOAKNMOYEHHBIMW K JAHHOMY OBOPYAOBAHWMIO. NMPU NMOCIIEAOBATEJIbBHOM
MOAKITIOYEHNUU MOCTOAHHOE HAMPAXEHNE HA KITEMMAX AKKYMYJTATOPA MNMPEBLILLAET 400 B A
MOXET BbITb CMEPTEJIbHO OMNACHbIM.

Mpon3BoanTenn akkyMynsaTopoB Noapo6HO NepeuncnsoT Mepbl NPeaoCTOPOXKHOCTU, KOTOpble HEOBXO0ANMO
cobntoaatb npu pabote ¢ 6onbLuon GaTapeen akkyMmynsiTOpOB UMK B HENOCPeACTBEHHOW BNM30CTH OT Hee. ITn
Mepbl NPEAOCTOPOXHOCTM AOMKHBLI HEYKOCHUTENBHO cobntoaaTthes B noboe Bpemsi. Ocoboe BHUMaHUE OOMKHO
ObITb yAENEHO PEKOMEHAALMSIM, KacatoLLMMCsi MECTHbIX YCIOBUIA OKpY»KatoLLe cpefbl M obecneyeHnst 3aluTHON
04exXaon, okasaHWs NepBov NOMOLLM U HANNYNS CPEACTB NOXapoTyLUEHNS.
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naBa 1. YcTtaHoBKka

FmaBa 1. YcTaHOBKaA

B aTon rmaee paccmatpusaetcs yctaHoska VBl cepum RM (ganee - MBIT), B TOM Yncne HavanbHasa npoBepka,
HacTpolika, BbIGOp MecTa yCTaHOBKM, NOAKMOYEHME Kabenemn N MOHTaXHbIe YepTeXN.

1.1. BBegeHue

B aTon rmaee onucaHbl cooTBEeTCTBYOLLME TpeboBaHus k pa3meLteHunto UBIT n nogkntodeHunio kabenen.

Ha kaxxgomM ob6bekTe umeloTcsi CobCTBEHHbIE TpeboBaHUs!, NO3TOMY B JAHHOW rnaBe NPMBOASATCS MoLlaroBble
WHCTPYKLMW NO YCTaHOBKeE, ABNSIOLMECS PYKOBOACTBOM NO obLWMM npouedypam 1 NpakTuke, KoTopble AOMKHbI
cobniofatbecs UHXeHepaMmm

A A MPEOYMNPEXOEHWME - YcTaHoBKa AOMKHA BbINOTHATLCS TOMNbKO cunamm

KBannuumnMpoBaHHOro nepcoHana

1. He nopkntovanTe anektponutaHune kK o6opynoBaHuto MBI 4o ero NpuHATAS B 9KCMNyaTaumio MHXEHEPHbIM
nepcoHarnom.

2. Bl porxeH yCTaHaBnBaTbCA KBannuuMpoBaHHbIM NePCOHaNoM B COOTBETCTBUM C YKa3aHnamMu,
npUBOANMbIMUK B 9TOW rnase.

A Mpumevanuve: [Ina nogeoga nuTaHMs Heo6xooMMOo UCNonb3oBaTh 3-pasHbli 4-NPOBOAHbLIN kabenb

CtaHgapTHbIn MBI MoxeT nogknoyaTbes K pacnpeaenmTenbHbIM 3N1eKTPOCEeTAM NepPEMEHHOTO HanpsiKeHNs!
cuctem TN, TT u IT (cm. ctaHgapT IEC60364-3) ¢ 3-¢hasHbiM 5-npoBOAHLIM BBOAOM.

A A MPEAYMNPEXOEHUE: OnacHOCTb akkyMynsTopoB

OCOBbIE MEPBI MPEOOCTOPOXXHOCTU OOJTXKHbI MPUHUMATBLCA MNP PABOTE C
AKKYMYTTATOPAMU, MOAKNKOYEHHBIMW K JAHHOMY OBOPYOOBAHWIO. Mpu nocneposatensHOM
NMOAKIIOYEHUN NOCTOAHHOE HanNpsHKeHVEe Ha Knemmax akkymynsaTtopa npesbiwaeTt 400 B n moxeT ObiTb
CMepTenbHO OMNacHbIM.

® Bo n3bexaHue TpaBM OT Cry4aiHOro NOSIBIEHUS ANEKTPUYECKO AyrM HEOBXOAMMO 3aLmLLaTh rnasa.
® CrnepyeT cHATb ¢ cebsl korbLa, Yackl M Bce MeTannuyecknue npegmeThb!.

® /ICrnonb3ynTe UHCTPYMEHTbI TOMBKO C U30NMPOBAHHBIMU PYKOSITKAMMU.

® HapeHbTe pe3nHOBLIE NEPYATKM.

® [lpu yTeuke 3neKTponuTa n3 akkyMynsTopa unm ero u3n4eckom noBpexXaeHun ero criegyeT 3aMmeHnTb,

NOMECTUTb B KOHTENHEP, YCTONYMBBIN K CEPHON KUCNOTE, N YTUIM3NPOBaTh B COOTBETCTBUM C MECTHLIMU
npasunamu.

® [lpu nonafaHuu 3NEKTPONUTa Ha KOXY NopaxeHHyto obnacTtb cnefyeT HeMeANeHHO NPOMbITL BOAOW.

1.2. NpepBapuTenbHas npoBepkKa

Mepep yctanoskon UBIT BLINONHUTE NEPeUYNCNEHHbIE HDKE KOHTPOSbHbIE AENCTBUS.

1. TyTtem ocMoTpa onpeaenuTe BO3MOXHOE Hanu4ve noBpexaeHnin BHYTPU 1 CHapyXun YnakoBKW U Kopryca
MBI n akkymynaTopoB B pe3yrnbTaTe TPaHCNOPTUPOBKU. HeMeaneHHo coobumte o nobbix Takmx
NoBpeXAEHUAX rpy300TNPaBUTENIO.

2. TlpoBepbTe MapKMpOBKy M3genus n ybeantecb B €e COOTBETCTBMM COAEPKMMOMY YNaKOBKU. JTUKETKA
obopyaoBaHWsa NpuKpensieHa ¢ 06paTHOW CTOPOHbI NepeaHen ABepubl. Ha aTukeTke ykasbliBaeTcst Moaerb
MBI, ero MoLLHOCTb 1 OCHOBHbIE NapameTpbl.
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1.3. Pa3melieHune

1.3.1. PacnpepenutenbHoe nomMeLleHne

MBI npegHasHayeH Ans yCTaHOBKWM BHYTPW NOMELLEHUIA, B KOTOPbIX AOMMKHA NoAAepXnBaTbCa YACToTa U
obecneymBaTbCs XOpoLlas BEHTUNALMA AN NOAAEPXKM TeMnepaTypbl OKpy>KatoLen cpeapbl B yCTaHOBMEHHbIX
npepenax. Ansa oxnaxaenuns VBl ncnonbsyeTca npyHyauTensHas LMPKYNALums Bo3ayxa ¢ MOMOLLbIO
BCTPOEHHbIX BEHTUNATOPOB. OxnaxaaLmin Bo3ayX NocTynaeT B MOAYMb Yepe3 BEHTUNSALMOHHBbIE peLLeTKu,
pacnonoXeHHble B NepefHen YacTu Koprnyca 1 BbIXOAMT Yepes peLleTkn B 3aHen Yactu kopnyca. He
3aKpblBaiTe BEHTUMALMOHHbIE OTBEPCTUS.

Mpn HeobXx0ANMOCTU yCUNEeHNs oXnaxaaroLwero Bo3ayLLHOMO NOTOKa crieayeT YyCTaHOBUTbL CUCTEMY BbITSKHBIX
BeHTUnATopoB. Ecnu MBI akcnnyatupyeTcs B 3arpsa3HeHHON cpeae, cneayeT UCNonb3oBaTb BO3AYLUHbLIA UNbTP
W PerynspHo ero YuCTUTb ANns obecneveHnss BO3AYLLUHOMO NOTOKa.

Mpumeyanue: UBI gomkeH 6bITb ycTaHOBIEH Ha 6eTOHHOM UNU APYrol Heropro4yen NOBEPXHOCTH.

1.3.2. AKKyMynATOpHOEe nomMeLleHne

AKKYMYNSTOpbI BbIAENSAOT HEKOTOPOE KONMMYECTBO BOSOPOAA M KUCMOPOAA B KOHLE LuKna 3apsaa, Mo3ToMy
o6beM NpuToKa CBEXEro Bo3ayxa B MOMELLEHWE, Iae pas3MeLLeHbl akkyMynaTopbl, JOMKEH COOTBETCTBOBATL
TpeboBaHusm EN50272-2001. TemnepaTypa Bo3ayxa, OKpYXaloLLEero akkyMynaTopbl, A0MMKHA ObiTb CTaOMNbHOW.
TemnepaTypa oKkpy>atoLLen cpeabl - rMaBHbIN hakTop B onpeaeneHn eMKOCTU U cpoka Cry0Obl aKKyMynATOPOB.
HomuHanbHas pabodvas TemnepaTypa akkymynatopos pasHa 20°C. PaboTa npu TemnepaType Bblille
HOMMWHaNbLHOWM MPUBOAMT K COKpALLEHMIO Cpoka Cnyx0Obl akkymynaTopa, a paboTta npu Temnepartype Huxe
HOMWHAmNbHOW - K CHUXKEHUIO ero eMkocTu. Ecnu cpegHsia paboyas TemnepaTtypa akkyMynsitopa yBenuumTcs ot
20°C po 30°C, 1o cpok ero cnyxbbl cHuanTca Ha 50%. Ecnu paboyas TemnepaTtypa akkymynsitopa npeBbICUT
40°C, To cpok ero cnyx6bl 6yaeT ymeHbLLATLCS MO 3KCNOHeHTe. Kak npaBumno, npy ycTaHOBKE NoadepXuBaeTcs
Temnepartypa akkymynsitopos oT 15°C go 25°C. XpaHuTe akkyMynsTopbl B4any ot MICTOYHMKOB Tenna unu
BO34YLUHbIX MOTOKOB.

Ecnun Heob6xoaMmMo Mcnonb3oBaTh BHELLHME aKKyMynaTopbl, cnenyeTt yCTaHOBUTb Kak MOXHO onmxe K HUM
yCTpOVICTBO 3aLLUNTbl aKKyMynATOpOB (aBTOMaTVI‘-IeCKVIVI BblKNto4aTesib NOCTOAHHOIO TOKa), ncnonb3yq
MaKCcumMaribHO KOpOoTKue kabernu.

1.3.3. XpaHeHue
Ecnun ob6opynoBaHne ycTaHaBNMBaeTCsl He cpasy, OHO AOJMKHO XPAHUTLCS B MOMELLEHUN, 3aLLUNLLEHHOM OT

MOBbILLEHHOW BNaXXHOCTU M UCTOYHMKOB Tenna. AKKyMynsTopbl crieQyeT XpaHuTb B CyXOM MPOXnagHoOM MecTe C
xopoluen BeHTunaumen. Hanbonee nogxogdwas remnepaTypa npu xpaHeHun - ot 20°C go 25°C.

1.4. PacnakoBKa, npeaBapuTesibHasa npoBepKa n onpeaereHue
MecTa YCTaHOBKM

Mpw nonyyeHun n3genus npexae BCEro NPOBeEpPbTE YNAKOBKY Ha Hanuyve NoBpeXAeHWIn; OTKPONTE YNakoBKY Ans
NPOBEPKM KOMMIEKTHOCTU 060PYA0BaHUS; HEMEANEHHO COOBLLUTE rPYy300TNPaBUTENIO O NOOLIX NOBPEXAEHUSIX.

1.4.1. PacnakoBKa cucTtembl:

CHa4vana oTKponTe AepeBAHHBIN ALWMK, Kak NOKa3aHo Ha puc. 1-1.




naBa 1. YcTtaHoBKka

Puc. 1-1. lMopsgok pacnakoBku

CHayvana OTKPONTE BEPXHIOK CTEHKY AEPEBSHHOIO SLMKa CO CTarnbHbIM KAHTOM C MOMOLLbIO rBO3A40A4epa 1
KneLlen, 3atem 6okoBble cTeHkn. Cobrnitogarite OCTOPOXKHOCTL, YTOOLI He nouapanaTe usgenue (cm. puc. 1-2).

Puc. 1-2. Pasbopka simka

Mocne cHsaTUst GOKOBLIX CTEHOK Kopnyca yaanute neHonnact, pe3ynbTaT Noka3aH Ha puc. 1-3.
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Puc. 1-3. 3aBepLueHue pasbopku

CogeT: MNocne pacnakoBku yaanute G6onTbl, Kpensiye Koprnyc Ha AepeBSAHHOM NOAJAOHE, 3aTeM NoAHUMUTE
KOPMYC A0 MOMOXeHUs ANs YCTaHOBKU. [JleMOHTaX AOSKEH BbINOMHATLCSA OCTOPOXHO, YTOObI He nouapanaTtb
Kopnyc.

MpoBepbTe MapkUpOBKY u3genus n ybeamTecb B ee COOTBETCTBUMU COAEPKMMOMY YNaKoBKU. DTUKETKA
obopynoBaHusa NpukpenneHa ¢ o6paTHON CTOPOHLI NepeaHer ABepubl. Ha aTukeTke ykasbiBaetca mogenb VBI,
€ro MOLLHOCTb M OCHOBHbIE NapameTpbl.

1.4.2. PacnakoBka moaynemn:

Mopsiaok pacnakoBku NokasaH Ha puc. 1-4.

YCTONYMBO pacnonioXuTe YNakoBOYHbIV SILLMK B TOPU3OHTANbHOM MOMOXEHUN.

Puc. 1-4. MNMopsigok pacnakoBku

PaspexbTe nnactukosbie YNakKoOBOYHbIE JNNEHTbI U CKOTY, YTOObI OTKPbITb KOpO6Ky, cM. puc 1-5:
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Ynakoska u3
— Kopobka neHonnacra

Pwuc. 1-5. PacnakoBka Kopobku

Ypanute neHonnacToByO KPbILLKY, OTKpoeTcs 06opyaoBaHMe B NNacTUKOBOWM YMaKoOBKe, Kak Moka3aHo Ha
puc. 1-6:

BepxHss Kpbillka U3
neHonnacta

YnakoBka U3 neHonnacrta

[‘ Kopobka

) > —

fv
'

O6opynosaHue

Puc. 1-6. YaaneHue KpbiLku 13 neHonnacra
M3Bneknte obopyaoBaHne BMECTE C MIacTUKOBOW YNAKOBKOW M yaanuTe yNnakoBOYHbLIN MaTepuann.

CoBeTbl No TeMnepaTtypHOMY pexumy: Mocne pacnakoBKU MCHOHb3yVITe ocBoGoauBLMecs mMaTtepuanbl B
CcOoOoTBeTCTBUN C TPEGOBaHMﬂMM OXpPaHbl oxpy)xalomeﬁ cpeAabl.

[ns npoanexuns cpoka cnyx6bl B MecTe ycTaHoBku MBI gomkHo obecneunBatbes criegytollee:
® [lpocToTa npoknazaku kabenew.
® [locTaToO4yHOE MeCTO Ans paboThl.
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MoTok Bo3gyxa, 4OCTaTOYHBIN AN paccesiHns Tenna, Boelaensemoro VBIT.
3awmTa oT KOPPO3NOHHO-aKTUBHOM ra3oBon cpebl.

3awuTa oT Ype3amMepHOI BNaXXHOCTM U MCTOYHUKOB Tenna.

3awuTa oT Nbinu.

Co0oTBEeTCTBNE COBPEMEHHBLIM NPOTUBOMNOXapHLIM TpebOBaHUSIM.

Temnepatypa okpyxatoLlen cpeabl 20~25°C. B aTom AnanasoHe TeMnepaTtyp akkymynsitopbl pabotaioTt
Hanbonee adhdHEKTUBHO (MHpOPMALIMA O XPAaHEHUN U TPAHCMOPTMPOBKE akKyMyNsITOPOB, a Takke O
napameTpax OKpyxatoLlen cpeabl npuBoanTcs B Tabn. 6-2)

1.4.3. KomnoHoBka UBI

KomnoHoBka MBI noka3daHa Ha puc. 1-7; koHdurypaums ormkHa cooTBeTcTBoBaTh Tabn. 1-1.

Ef 8
Bnok i A
BblKNtoyaTenemn PacnpegenuTens- kel el e lhokepel
HbI MOAYIb | |
Moaynb -
obxogHoro -
nuTaHus

CwunoBble mogynu

00
CI)

LLikad 2 m (Bng cnepeam) Lkad 2 m (BMA c3agu)
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Iz} g g
Brnok ’ |
BbIKNo4aTenemn
Pagnpep,enmenb—
+|| HbI MOaYnb
Moaynb
obxoaHoro
nuTaHus U
Cunosble Mmoaynu — A—ﬂ?@@@@ H
e
e
e
LWkadp 1,6 m (BuA cnepean) LWkadp 1,6 M (BUA c3aam)

Puc. 1-7. Cxema komnoHoBku B[

Tabnuua 1-1. KoHdurypaumsa VBT

HasBaHne KOMNOHeHTa KonunuectBo, wt. ([MpumevyaHue
LWkadp KommyTaumoHHo- 1 CraHpgapTHas
pacnpegenuTenbHbIA 6rok KOHpurypaums
Mopynb MOHUTOPWHIa 1 1 CraHpapTHas
06xofHOro NUTaHus KOHpurypaums
Cwunosoli moaynb Cwunosoli moaynb 1~6 nnm 1~10 Heobxoonma ycTtaHoBKa

1.4.4. Pabo4ee NnpocTpaHCTBO
Mockonbky MBI He nMeeT BEHTUMALMOHHBIX OTBEPCTUI B BOKOBBLIX CTEHKaX, BblAepXnBaTb HOKOBbIE 3a30pbl HET
HeobxoaMMOCTH.

[ns obecneyeHns obbi4HOWM paboThl C NpucoeanHeHnemM cunoBbIx knemm NBI pekoMmeHayeTca ocTaBnsAThb
AOCTaTO4YHOE NPOCTPaHCTBO y NepeaHen n 3agHein cTeHok obopynosaHusi, obecneunBsatoee cBOOOAHbIN MPOXOS
nepcoHara npu NONHOCTLIO OTKPbIThIX ABEpLaXx.

1.4.5. locTtyn ¢ nepeaHen U 3agHen CTOPOH

KomnoHeHTbl VBTN pacnonoXeHbl C y4eTOM BO3MOXHOCTU OOCTyna AnA OﬁCJ'Iy)KVIBaHMFl, ANarHoOCTUKMN N peMOHTa
CO CTOPOHbI NEePeAHen N 3agHeN CTEHOK. TeM camMbiM YMeEHbLLAETCA NOTPeOHOCTL B nnowaam ans 60KoBoro
goctyna.

1.4.6. OKOH4YaTenbHOE pa3MeLleHune

Korga 060py,D,OBaHMe OKOHYaTeslbHO YCTaHOBJ1EHO B HY>KHOM MecCTe, y6eDMTer, YTO perynumpyembie onopbl
HaCTpPOEHbl TakKum o6pasoM, 4yT06bI MBI 3aHsN HenoasmxHoe yCTOW-II/IBoe NnoroXeHwne.

1.4.7. YcTaHOBKa cunoBoro moaynsi

YCTaHOBOYHOE MOMOXEHNE CUITOBOIO MOAYNSA U BIXOAHOIO pacnpedenuTenbHOro Moayns nokasaHo Ha puc. 1-8.
On Moaynu cneayet yCtaHaBnmMBaTb nocrnenoBaTesibHO CHU3Y BBEPX, YTOObI npenoTBpaTnTb HAKMOH Kopnyca
13-3a BbICOKOIo LIeHTpa TAXeCTu.

Kak nokasaHo Ha puc 1-8, npoueaypa yCTaHOBKM CUIMOBOrO MOAYMS 3aKMYaeTecs B Crieayowem:
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1. Bce moaynu OOMmKHbI YyCTaHABMBATLCSA CHU3Y BBEPX, MO YMOYAHMIO MCMONb3YETCsA CrieayLnii NopsiaoK
ycTaHoBku cuctembl: mogynm Ne 1, 2, 3,4, 5, 6,7, 8,91 10.

2. YcTtaHoBUTE MOAYINb B MOHTaXHOE MOJIOXKEHNE U 3aABMHbTE ero B Wwkad. NpomexyToyHble kabernbHble
KNnemmbl AOMKHbI BbiTh 3aKpenneHbl, npuyeM cnenyeT nberatb YUpe3MepHON CUnbl 3aTAXKN BO usbexaHue
NOBPEXOEHNI KNEMMHbIX KOHTaKTOB.

3. 3aernMTe mMoaynb B LUKabe, ncnonb3ya oTBepCTnda C ABYX CTOPOH nepegHen naHenu moaynsa.

| KpenexHble
oTBEpCTUS

Cunosoi Mmoaynb

Bupg A (yBenu4yeHo)

Puc. 1-8. Cxema ycTaHOBKM CUIIOBOro MOAynst

1.4.8. BBop kabenen
Kabenu moryTt BBoamTecs B MBI cBepxy n cHM3y, kak nokasaHo Ha puc. 1-9. KabenbHble BBOAbI NpeayCMOTPEHbI
B BEPXHEW U HWXKHeNn yacTax kopnyca VBT,

PekomeHayeTca yknaabiBaTbh CUNoBblE kabenn Bo BXOAHbIE KaHarbl No 06enm cTopoHam 3agHen ABepubl Wwkada,
4YTOObI HE CO3aaBaTh NPENSATCTBUNA ANSt BEHTUNALMM.

KabenbHbliii BBOA, KabenbHbii BBOA,

Puc. 1-9. Cxema BBoaa kabenen
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1.5. 3awnUTHbIE yCTPOUCTBA

B uensx 6e3onacHoCT1 pekoMeHAYeTCH YCTaHOBUTL BHELLHWE aBTOMATUYeCKue BbIKMovaTeny unv gpyrne
3alMTHbIE YCTPOMCTBA B Lenu nutaHus cuctemsl MBI oT ceTn nepemeHHoro Toka. B atom pasgene npmsoautcs
obLwasn npakTnyeckas nHopmMaumsa Ans KBanumpoBaHHbIX NHXEHEPOB-MOHTaXHUKOB. HXeHepbI-
MOHTaXHWKM JOIMKHbI 06naaaTe 3HaHUAMW HOPMaTUBOB U CTaHAAPTOB NPOKNaaku kabenewn, a Takke U3yyunTb
ycTaHaBnunsaemoe obopyaoBaHue.

1.5.1. Bxoab! Bbinpsimutens n ooxoaHomn cxembl UBT

YcTaHoBMTe NOAXOASALLME 3aLLMTHbIE YCTPOWCTBA B pacnpeaenuTenbHOM LMTe BXOAHOMO CETEBOro NUTaHNS C
y4eToOM JOMyCTUMOM TOKOBOW Harpy3ku kabens nutaHus u neperpysodHon cnocobHoCTM cuctemMsl. Kak npasuno,
pekomeHOyeTCst UCMONb30BaTb MArHUTHLIN BbIKNOYaTENb C COOTBETCTBYIOLWEN cTaHaapTy IEC60947-2 kpuson
oTkntoveHnsa C (HopManbHbIN), PaCCUnTaHHbIA Ha TOK, paBHbI 125% oT ykaszaHHoro B Tabnuue 1-2.

A Mpumeyanune

[na cetesoro nutaHusa UT-cuctem Ha BHeLWHeM pacnpegenutensHomM wute nepea UBIM gomkeH 6biTb
yCTaHOBMNEH 4-NOMCHbBIN 3alUMTHBIV NpUBop.

Ecnu B BbiwecTosLEelN ceTh anekTponutaHnsa TpebyeTcs 3awmTa oT 3amblkaHuin Ha 3emnto (Y30), To
ycTaHaBnnBaemble YCTPONCTBA AOMKHbLI 0b6nagaTte CneayroLwyMm XxapakTepucTMkamu:

® YyBCTBUTENBbHOCTb K OAHOHAMNPaBMEHHbIM UMMYfbCcaM NOCTOAHHOrO ToKa (knacc A) B ceTu;
® yCTOMNYMBOCTb K MEPEXOAHBIM UMMYIbCaM TOKa;
® BO3MOXHOCTb PErynmpoBKu cpeaHen YyBCcTBUTENbLHOCTM B npedenax 0,3~1 A.

Y30 gomxHo obnagaTb YyBCTBUTEJIbHOCTbIO K O4HOHaNpaBfieHHbIM MMNyJribCaM NOCTOAHHOIO TOKa (K.I'IaCC A) B
cetTn m yCTOVIHVIBOCTb}O K nepexogHbliM nMmnynbcam TOKa, KakK NoKa3aHO Ha pucC. 1-10 COOTBETCTBEHHO.

][

Puc. 1-10. O6o3Ha4eHus Y30

1.5.2 . AKKyMynsiTopbl

AKKyMYynsSTOpHbIN 6ok (6aTapes) cocTomT 13 40 akkymynaTopoB, COeANHEHHbIX NOCNeAoBaTenbHO,
LEHTPanbLHOro NpoBoAa 13 cepeauHbl (0T coeauHeHns 20 n 21 akkyMynsiTopoB), U NPOBOAOB OT NepeaHen n
3aHen To4ek, T.e. BCero 3-x NpoBOAOB, NOAKIMKYEHHbIX K kKnemmHon konogke UBI. AkkyMynaTopHble kabenu
OOJMKHBI MOAKITIYAaTLCA K COOTBETCTBYOLWMUM Knemmam MBI yepes BeiknovaTens Leny NOCTOSTHHOrO TOKa.
MoapobHas cxema coeanHeHui NpuBoaNTCS Hke Ha puc. 1-11:

BAT-GND

BAT+ | BAT-

/1 Vil
L4 (4

I 3"’_i +-"__I"' eoe|tio—| |Fa0—

I—— 40 AKKYyMYNnATOPOB, COEQMHEHHbIX nocnenoBaTteribHO —-|

Puc. 1-11. Cxema nocrnegoBaTenibHOro COeAMHEHNsT aKKyMynsTOPOB
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1.5.3. Bbixog UBTI

MBI cHabeH rmaBHbIM BbIKIOYATENEM BbIXOAHOIO HanpsaXeHud; nonb3oBaTtesib AO0JTKEeH YCTaHOBUTb

YCTPOWCTBA 3alUnTbl OT TOKOBbIX NEPErpy3oK Ha KaXX4oM BbIXOAE BHELUHErO pacnpeaenurernibHoro wkada.

1.6. CunoBble Kabenu

Bbibop kabener JomkeH COOTBETCTBOBATL ONMCAHWI, NMPUBEAEHHOMY B 3TOM pasaerie, MECTHbIM HOpMaTUBaM U
cTaHgapTam MPOBOAKK, a TakkKe YCNOBUAM OKpyxatowen cpeabl. CM. ctangapt IEC60950-1, Tabn. 3B.

A A rpeaynpexcienue

Mepen npucoeanHeHnem kabenen k MBI npoBepbTe COCTOSIHUE U MOJIOXEHME BbIKIIOYATENEN Ha BXoae
BbINPAMUTENSA NN Ha BXxoAde 06xoaHow cxembl B 1 Ha pacnpegenutenbHOM LWMTe NUTaloLwen ceTu.

Y6eauTech, YTO 3TW BbIKMHOYATENM PA3OMKHYThI U NMPUKPENUTE Tabnuyky, NpeaynpexnaroLLyo 0 HegonyCTUMOCTU
HeCaHKLMOHUPOBAaHHbIX AENCTBUIA C 3TUMM BbIKNoYaTensamm.

1.6.1. MakcumanbHbIA TOK B YCTAHOBUBLLEMCS PeXUMe U KOHUrypaumus kabenosHom
CUCTEMbI

MakcrmarnbHbIV TOK B YCTAHOBUBLUEMCS PeXMMe U KOHUrypaumst kabenbHOM cucTeMbl NpuBoasTcs B Tabn. 1-2.

Tabnuua 1-2. MakcumarbHbI TOK B YCTAHOBMBLUEMCSI PEXUME U KOHDUTypauusi KabenbHON cucTembl

HanmeHoBaHue cucrtemsbl RMO040/10X | RM-060/10| RM-090/15| RM-120/20| RM-100/10 | RM-150/15 RM-200/20
MowwrocTe 40 kBA 60KBA | 90KBA | 120kBA | 100 kBA 150 kBA 200 KBA
CUNCTEMBbI
Mapamerpe | MOWHOCTL 10 KBA 10kBA | 15kBA | 20«kBA 10 KBA 15 KBA 20 kBA
mMoayns
Pa3smepbl  [600x900x1100
wkada (LUXI'XB, Mm) 600x900x1600 (LLUxMxB, mm) 600x900x2000 (LUxrxB, mm)
Bxon HO“":'(:"?”/‘:”"”" 60 90 136 180 150 227 300
3MNEeKTPNYECKOIA '
cem Ceuenue 16 25 35 50 50 75 75
kabens, mm?
HommHanbHbI 60 90 136 180 150 227 300
BbixoaHble TOK, A
napameTpsi
Ceuenne 16 25 35 50 50 75 75
kabens, mm?
HOM:'SE”:”E’”" 75 106 160 212 178 265 355
AKKyMynsiTop :
Ceuenme 25 35 50 75 50 75 90
kabens, Mm
SauurHoe CeyeHune
3asemMreHve 6 2 25 35 50 75 50 75 90
(PE) Kaoend, Mm

A A ripeAypexaene

HECOBMOAEHNE HAONEXALLNX NMPABUIT SASEMITEHNA MOXET BbISBATb 3JIEKTPOMAIMHUTHBIE
MOMEXW, MOPAXXEHWME 3JTIEKTPUYECKUM TOKOM U OMNMACHOCTb BO3HUKHOBEHWA MOXKAPA.
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1.6.2. MogkntoyeHne Kadbenen

A MpymevaHue

Onepauwuu, onucaHHble B 3TOM pasferne, A0IMKHbI BbIMOMHATECA aTTECTOBAHHLIMW 3MEKTPUKaMM UIn
KBanMuLMPOBaHHbIM TEXHUYECKUM NepcoHanom. Mpu BO3MOXHbIX 3aTpyaHeHUAX obpallanteck B Cnyxoy
cepBuca 1 nogaep>Kkv KNMeHToB.

Korga o6opyaoBaH/e OKOHYaTeNbHO YCTaHOBMEHO U 3aKpeneHo B HYXXHOM MecTe, NoAkIouuTe kabenm
nuTaHus, cobnoaas crneaytoLime npoueaypsbl:

1. YBeguTechb, YTO BCE BHELLHME BXOAHbIE BbIKMNoYaTeNn Ha pacnpegenuTtensHom wute nepeq VBI nonHocTblo
pPasoMKHYTbI, 1 BHYTPEHHWI BbIKMoYaTeNb 06X0AHON CXeMbl, Ucnonb3dyemMblvt Ans obenyxusanua UBM, Takke
pa3oMKHYT. [lomecTuTe Ha aTuUX BbIKIOYaTENSIX HEOOXoauMbIE Npeaynpexaatolime Tabnuyku ans
npeaoTBpaLleHnsi HeCaHKLNOHMPOBAaHHbIX AENCTBUN.

2. OTKpoWiTe 3afHI00 ABEepLY KOpnyca, CHUMUTE KPbILLKY, MOCIE Yero OTKPOKTCS BXOAHbIE U BbIXOAHbIE
KNeMMbl, KNeMMbl akKyMynsiTopa 1 3a3emneHust.

3. [MpucoeguHnTte BXoAHOM 3azeMnsowmii kabenb K BXogHOM kneMmme 3a3emneHus. Obpatute BHUMaAHWE:
NpoBof, 3a3eMNeHUst OIMKEH ObITb MOAKIMIOYEH COrMacHO COOTBETCTBYHOLLMM MECTHBLIM UMW FOCYAapCTBEHHbBIM
cTaHpapTam.

4. [MoaknounTe BXOOHOWN ceTeBOW Kabenb K BXOOHbIM KIeMMam o6LuX BXO40B 06XOAHOro NMTaHus m
BoinpamuTens VMBI (ceteson Bxoa A-B-C-N), BbIXoOQHOIN Harpy3o4Hbl Kabenb - K BbIxogHbiM knemmam VBI
(Bbixog A-B-C-N) 1 3aTsHuTe Knemmbl ¢ npunoxeHvem momenTta 13 H*m (6ont M8). MPOBEPLTE
MPABNNBHOCTb YEPE[JOBAHUA ©AS.

5. Togkniounte kabenu akkyMynsaTopoB Mexay akkyMmynsatopHeiMu knemmamu UBI v Beikniodatenem
akkymynatopos. NPOBEPLTE MNMPABUIIbBHOCTb YEPEOOBAHUA ®AS.

A A MPEOYNPEXOEHWE - OnacHoe HanpsxeHue Ha knemmax akkymynstopos 400 B

ObGecneybTe NPaBUMNbHYO MONSPHOCTb NOAKMIOYEHUS KIEMM akKyMynsaTopoBs 1 knemm UBTT: MonoxutensHas
KMnemma - K NonoXnTenbHON, oTpuLaTensHas Knemma - K oTpuuaTenbHON; KpOMe TOro, OTKMIUYNTE OAMH 1IN
HeCKonbKo kabenemn mexay KaxabiMm AByMS CNOSAMU akKyMynaTopoB. He nogkniovarite kabenu 1 He 3ambikanTe
BbIKINOYaTENN akKyMynsaTOpOB A0 NOMyYeHNs paspeLLeHnst OT HXeHepa, OTBETCTBEHHOTO 3a aKCMnyaTaumio.

6. BepHuTe Ha MeCTO BCe 3aLUMTHbLIE KPbILLKK.

1.7. NMopKntoYeHne KOHTPOSIbHbIX U KOMMYHUKAaLMOHHbIX Kabenewn

Kak nokasaHo Ha puc. 1-12, Ha nepeaHe naHenn Moaynsa 06Xo4HOro NUTaHWUA pacnonoXeH UHTepdenc ¢
"cyxumn" KoHTakTamm (J2~J10), koMMyHMKaLMOHHbIE uHTEpderickl (RS232, 485 n untepdeiic nnatel SNMP), a
Takke nHTepdenc LBS.

MopT nnatel SNMP

[
L ®
WHTepdeiic — m - o
C cyxumm [
KOHTaKTamu n .
o 0] o
as)

Mopt LBS MopT RS232
MopT RS485

Puc. 1-12. UnTtepdbenc ¢ "cyxumun" KOHTakTaMun 1 KOMMYHUKaLMOHHbIE UHTEPdENChI
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MBI npyHumaeT BHELIHWIA CUrHam OT KOHTAKTOB C HyNeBbIM NoTeHumanom ("cyxux"), NoaKMIoYeHHbIX Yepes
BHELLHME KNeMMbI CyXMX KOHTaKTOB npou3BoacTea Phoenix 1 kneMMbl, HaxogsLwmecs B 06XxogHOM mMoayre.
CornacHo nporpaMMHbIM HACTPONKaM, AaHHbIE CUTrHasbl CTAHOBATCS aKTUBHBIMU, KOFAa Ha 3TN KOHTaKThbI
nogaetcs HanpsikeHue +24 B oTHocutenbHo 3emnu. Kabenw, nogknioyaemble K CyXMM KOHTakTaM, OOMKHbI ObITb
OTAeneHbl OT CMIOBbLIX Kabenewn. Kpome Toro, 3t kabenv JOMmKHbl UMETb ABOWHYH U30MSLMIO U TUNOBOE
ceyeHne ot 0,500 1,5 MMZ, obecneyrBatoLLiee MakcMarbHyH ANVHY coeanHeHuns oT 25 no 50 meTpos.

1.7.1. UHTepdenc ¢ "cyxmmmu" KOHTaKTaMm st KOHTPOIs TeMmnepaTypbl
aKKyMynsTOPOB M OKpyXatowen cpenbl
V|CI'IOJ'Ib3y$I BXO[Hbl€ CyXne KOHTaKThl J2un J3, MOXXHO KOHTPONMpOBaTh TeMNepaTypy akkymyrnaTopoB U

OKpYy>atoLLel cpefibl COOTBETCTBEHHO. DTO MOXKET UCMONb30BATLCS A1 MOHUTOPKHIA OKpYXXatoLLen cpeab! 1
TEPMOKOMMEHCALMM aKKyMyISITOPOB.

Cxema uHtepdericoB J2 n J3 nokasaHa Ha puc. 1-13, onucaHne nHTepgencoB npueoguTcs B Tabnmue 1-3.

B| |- TEMP BAT
llﬂ

B|TEMP ENV
uﬂ

?
|

J2 J3
Puc. 1-13. Cxema cyxumx KOHTaKkToB J2 1 J3, npegHa3Ha4YeHHbIX Anst KOHTPONS TeMnepaTyphbl

Tabnuua 1-3. OnucaHne BXOOHbIX MHTEPAENCOB C CYXMMU KOHTakTamn J2 n J3

Mo3uuua HaunmeHoBaHue HasHa4veHune

J2.1 TEMP_BAT Onpepenexune TemnepaTypbl
aKKyMynsTopoB

J2.2 GND CwunoBoe 3a3emrieHne

J3.1 TEMP_ENV Onpepenexune TemnepaTypbl
oKpyxaroLen cpeqbl

J3.2 GND CwvnoBoe 3a3emrieHve

Mpumevarmne: Ana namepeHns TemnepaTtypbl Heobxoaum cneunanbHbein TepmoaaTynk (R =5 Om npu
25°C, nameHeHue conpoTuenenusi B 3275 pas npu nameHeHum temnepaTtypsbl ot 25 go 50°C). MNpun
3akase COLLNUTECH Ha NPOU3BOAUTENS UMM CBSXKUTECH C MECTHLIM NEPCOHANOM TEX06CNYXMBaHMS.

1.7.2. BxogHo NOpT AUCTAaHLUOHHOIO aBapMMHOIo OTKNOYeHUs aHeprum - EPO

OanHbii MBI nMeeT BO3MOXHOCTbL aBapuiHOro oTknioveHus aHeprum (EPO). Ota doyHKUmMA moxeT
aKTMBUPOBATLCA MO HaXaTUIO KHOMKW Ha naHenu ynpasnexus VMBI nny ¢ nomoLlbio 3aMblkaHus yaaneHHoro
KOHTaKTa, NOAKITYeHHOro none3osatenem. KHonka EPO 3awmieHa NoBOPOTHOM NITACTUKOBOW KPbILLKOWA.

Onsa auctaHuuoHHon nogaym komaHabl EPO ucnonbsyetcsa BxogHow nopt J4. MNpu 3ToM B 06bIYHOM pexume
HopMarnbHO 3aMKHYThIN koHTaKT (NC) nogkntoyeH K HanpsbxeHuio +24 B, n komaHaa EPO cpabatbiBaeT npu
oTkntoyeHnn koHtakta NC oT +24 B unu npu 3ambikaHn HOpManbHO pa3oMkHyToro koHTakta (NO) Ha noTeHuman
+24 B. Cxema nopTa nokasaHa Ha puvc. 1-14, onvcaHvne nopta npuBogutcs B Tabnvue 1-4.
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24V
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Puc. 1-14. Cxema BxogHOro nopra Ans AUCTaHLMOHHOM nogayn komaHasl EPO

Tabnuua 1-4. OnmucaHue BXxogHOro nopTta Anst AMCTaHLMOHHOW nogayvm komaHasl EPO

Mo3nuuna HanmeHoBaHue |HasHauveHue

J4.1 EPO_NC Komanga EPO akTnBHa npu pasmMblKaHUM 3TOr0 KOHTaKTa U
KOHTakTa J4.2

J4.2 +24V +24 B, ueHTpanbHas knemmMa Ans HopmansHo 3amkHyToro (NC) n
HopMmanbHO pa3oMkHyToro (NO) KOHTaKToB.

J4.3 EPO_NO Komanga EPO akTvBHa npu 3aMblKaHUKW 3TOMO KOHTaKTa C
KOHTaKkToM J4.2

KomaHnga EPO cpabatbiBaeT npu 3aMmbikaHM BbIBOAOB 2 U 3 1N pasmbikaHny BbiIBogoB 2 1 1 nopTta J4.

Ecnn Heobxoanma BO3MOXHOCTb aBapUMNHOIO OTKITHOYEHMS C MOMOLLbHO BHELLHErO YCTPOWCTBA, TO 3TO
YCTPOWNCTBO AOIMKHO MOAKMI0YATLCA Yepes pe3epBHbIe KneMMbl nopTa J4. [ing noaknioYeHns BHELLHEro
YCTPOWCTBA aBapUNHOIO OTKITIOYEHUSI K HOPMAIibHO Pa30OMKHYTbIM MUITM 3aMKHYTbIM KOHTaKTaM OUCTaHLMOHHOIO
BbIKIIOYaTENA HEOHXOANMO NCMONb30BaTh AKPAHMPOBAHHbIE kabenu. Ecnu BHelwHee yCTPONCTBO He
ucnonb3yeTcs, To NMbo BeiBoAbl 3 1 4 nopTa J4 AomkHbl ObITe pa3oMKHYThI, NMM60 BbiIBoAbl 1 1 2 nopTa J4

[OMKHBI BbITb 3aMKHYTHI.
A MpuMevaHve

1. Komanga aBapwuinHoro otkntodeHust B IBI npMBoguT K OTKITHOMEHUIO BbINPSAMUTENS, MHBEPTOPA U CTaTUYECKON
obxoaHon Lenu.

OpHako npu 3TOM He NPOU3BOAUTCH BHYTPEHHEE OTKIMIOYEHNE CETEBOrO HaNPsKeHUs NUTaHWs. YTobbl OTKNYNTL
BCE nuTaHue, nogaBaemoe Ha VMBI, pasomkHUTE BXOQHOW BbIKMoYaTenb Npu aktuBHol koMaHae EPO.

2. VBl noctaBnsaeTcs ¢ 3aMKHYTbIMW KOHTakTamn 1 1 2 nopta J4.

1.7.3. Cyxmne KOHTaKTbl BXoAa reHepaTtopa

MopT J5 npeactaensieT coboi MHTepdenc, OTCNEXMBAIOLLMIA COCTOSTHUE NMOAKIIOYEHUS K FeHepaTopy.
B3amMbikaHue KoHTakTa 2 nopta J5 Ha HanpshkeHue +24 B 03HavaeT, YTo reHepaTop NoAK4veH K cucteme. Cxema
MHTepdelica nokasaHa Ha puc. 1-15, onucaHune npusoauTcs B Tabnuue 1-5.
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+24V

JS-“

GEN

AUX-N.O,

AUX-N.O,

['eneparop

Puc. 1-15. Cxema nHTepderica coCTOSAHMSA 1 NOAKMIOYEHUs reHepaTopa

Tabnuua 1-5. OnucaHue nHTepdenca cocTosHUS 1 NOAKMYEHMS reHepaTopa

Mo3nuuna HanmeHoBaHue Ha3Ha4yeHue

J5.1 +24V McToYHUK HanpsikeHnsa +24 B

J5.2 GEN CocTosiHMe NoaKNoYeHUs reHepaTopa
J5.3 GND CunoBoe 3a3emMneHne

1.7.4. BxogHoM nopT BbIKNOYaTena Lenm akkymynatopoB - BCB

J6 n J7 - nopThl BeikntodaTenss BCB. Cxema nopTa noka3aHa Ha puc. 1-16, onMcaHvue nopta npuBoguTcs B
Tabnuue 1-6.

™ ™
Ny 124V +24V

2av [
J6 % 17 F

m e m e

M A N1
- = =
= o ©

I © m
S 2
@) m

M &

Pwuc. 1-16. NHTepderic BCB

Tabnuua 1-6 OnucaHune nopta BCB

Mo3nuusna HaunmeHoBaHue|OnucaHue

J6.1 BCB DRV Ynpaenswowuin curHan BCB: HanpsikeHne +18 B, Tok 20 MA

J6.2 BCB_CONT CoctosaHue koHTakToB BCB; coegnHeH ¢ HopmarnbHO pa3oMKHYTbIM
koHTakTom BCB

J7.1 GND CwnnoBoe 3a3emneHne

J7.2 BCB_ONL Bxon BCB on-line (HopmanbHO pa3oMkHyTbI), BCB BkntoyeH, korga

3TOT KOHTaKT COeMHEH C 3eMIen.
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1.7.5. BbixogHoW nHTepdenc ¢ CyxumMmn KOHTaKTaMmu Ans npeaynpexaneHus o
COCTOSIHUM aKKyMYISITOPOB

J8 - BbIXxOAHOM MHTEpPdENC C "CyXnMn" KOHTakTamu, oTobpaxaroLwnin npeaynpexaeHne o HU3KOM Unu
Ype3MEepPHOM HanpsXeHUn akkyMynaTopos. Koraa HanpshkeHne akkyMynsaTopoB nagaeT HuKe 3a4aHHoro,
BblJaeTCA BCMOMOraTesbHbIN CUrHaM C CyXvMM KOHTakTamu, N3onvMpoBaHHbIMK Yepes pene. Cxema nHtepdeinca
nokasaHa Ha puc. 1-17, onncaHue npmsoanTcs B Tabnuue 1-7.
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Puc. 1-17. Cxema uHTepderica ¢ Cyxumn KOHTakTaMu Ans NpeaynpexneHnsa 0 COCTOSHUKN akkyMynsaTopa

Tabnuua 1-7. OnucaHne nHTepdenca ¢ CyxMMmm KOHTakTamu ans npegynpexaeHns o0 COCTOSHUM akkymynaTopa

Mo3nuua |HaumeHoBaHue Ha3HayeHue

J8.1 BAT_LOW _NC HopmanbHO 3aMKHYTbIN KOHTaKT pene npeaynpexaeHus 0 COCTOAHUN
aKKyMyrnsaTOpOB pa3MblkaeTcs NpU Hanuunm npeaynpexaeHns

J8.2 BAT_LOW _NO HopMarnbHO pa3oMKHYTbIN KOHTAKT pene 3aMblKaeTcs Npu Hanmyunm
npeaynpexaeHns

J8.3 GND LleHTpanbHbIA KOHTaKT pene, npegynpexaaroLwero 0 COCTOSAHUA
aKKyMyrnsiTopoB

1.7.6. BbixogHOM MHTepheNc ¢ CyxMMmn KOHTaKTaMu Ans 06 beANHEHHbIX
npeaynpexaeHun

J9 - BbIXOAHOW MHTEPENC C CyXMMU KOHTaKTaMu Anst o6beanHEHHbIX NpeaynpexaeHnin. Korga Bo3HUkaeT ofHO
U HECKONBKO NPeaynpexaeHuii, cucteMa BblgaeT 06beAMHEHHYH0 NpeaynpexaatoLLyo MHOopMaLmMo ¢
MOMOLLIbIO BCMIOMOraTeNbHOro CUrHana ¢ CyxMMmn KOHTakTamu, 305MpoBaHHbIMK Yepes pere. Cxema
uHTepderica nokasaHa Ha puc. 1-18, onncanue npmeogmTcs B Tabnuue 1-8.

I'n

JQ-.’
b
z &
2 =

Puc. 1-18. Cxema uHTepderica ¢ Cyxumm KOHTakTaMmu ons 06beauHEHHOro NpeaynpexaeHns
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Tabnuua 1-8. OnucaHne nHTepgenca ¢ CyxMMm KoHTakTamu anst o6 beanHEHHOro NpeaynpexaeHns

Moauuusa HaumeHoBaHue|HazHauyeHue

Jo.1 ALARM_NC HopmarnbHO 3aMKHYTbIN KOHTAKT pene pasMblkaeTcs Npu Hanu4mum
06beUHEHHOTO NpeaynpexXaeHns

J9.2 ALARM_NO HopmanbHO pa3oMKHYTbIN KOHTaKT pene 3amblkaeTcs Npu Hanuuum
06beANHEHHOrO NPeaynpexaeHns

J9.3 GND LleHTpanbHbIA KOHTaKT pene, Bbiaatowero oobeanHeHHoe
npeaynpexaeHve

1.7.7. BbixogHOMN MHTepdenc ¢ CyXMMmN KOHTaKTaMu Anisi npeaynpexaeHus o
HencnpaBHOCTU CeTHU

J10 - BbIXOOHOWM MHTEPMENC C CyXUMW KOHTaKTaMu AN NpeaynpexaeHnsa 0 HEMCNPaBHOCTW NUTAIOLLEN CETU.
Korga Bo3HukaeT cboii ceTu, cuctema BblgaeT 06 3ToM npeaynpexaaroLyo MHGPOpMaLMo ¢ MOMOLLbHO
BCMOMOraTeNbHOro CurHana ¢ CyxMMm KOHTakTaMu, M3onmpoBaHHbIMK Yepes pene Cxema uHtepderica nokasaHa
Ha puc. 1-19, onncaHne npueoanTcs B Tabnuue 1-9.

\2

4

Fl:—

J10)

?

GND —

UTL FAIL, NO —

UTL FAILL NC —]

Puc. 1-19. Cxema nHTepdpelica ¢ Cyxummn KOHTaKTamu A NpeaynpexaeH1s 0 HEUCNPaBHOCTY CETU

Tabnuua 1-9. OnucaHne nHTepdenca ¢ CyxuMn KOHTakTaMu AN NPpeaynpexaeHns 0 HeMCNpaBHOCTY CeTU

Mo3nuusa HanmeHoBaHue |Ha3HauyeHue

Jo.1 UTI_FAIL_NC HopMarnbHO 3aMKHYTbIN KOHTaKT pene pasmblkaeTcs Npy Hanu4mm
npepynpexaeHus o cboe cetu

J9.2 UTI_FAIL_NO HopMarnbHO pa3oMKHYTbIN KOHTAKT pene 3aMblKaeTcs Npu Hanmunm
npepynpexaeHus o cboe cetu

J9.3 GND LleHTpanbHbIN KOHTAKT perne, BblAatoLwero npegynpexaeHue o cboe cetu

1.7.8. NMopT RS232 n nopt nnatel SNMP

MopT RS232 n RS485 obecneunBaeT nepegady nocnefoBaTernbHbIX AaHHbIX, KOTOPbIE MOTYT UCMOMNb30BaTLCS
nmbo npu BBOAE B IKCMyaTaUMIO U TEXHUYECKOM 0O6CNYXMBaAHUM aTTECTOBAHHBIM MHXEHEPHBLIM UM
obcnyXmnBaroLLMM NepcoHanoMm, nMbo ans pabdoTbl B CETU UM UHTETPUPOBAHHOW CUCTEME MOHUTOPUHIA B
cny>xkebHOM nomeLLeHnn.

MopT nnatel SNMP ncnonb3yetca Anst ycTaHOBKU NOMb30BaTENEM AONOSTHUTENBbHON KOMMYHMKALMOHHOW MnaThbl
(nnatel SNMP).

1.7.9 NMopT CMHXPOHM3aLMK LWKHbI Harpy3ku (LBS)

Cuctema ¢ asonHou wnHom (DBS) cocTonT n3 aAByx He3aBUCUMbIX CUCTEM CTOeYHbIX Moaynen MBI, kak
nokasaHo Ha puc. 1-20. Cuctema ¢ ABONHOM LUMHON obecneymBaeT BbICOKYHO OCTYNMHOCTb M NOAXOAUT ANs
NUTaHUA Harpyskn ¢ AByMs Bxodamu. Ecnn Harpyska meeT OAVH BXOA, PEKOMEHAYETCS UCMONb30BaTh
cTaTU4eckuin nepekntoyartens 1 ynpaeneHve LBS ans nogaepkkn CMHXpOHHOCTU 06omx Bbixogos MBI B uensax
6eccOoViHbIX NepeKoYeHNiA. YCTaHOBUTE CUCTEMY, MOMb3YySChb ONUCAaHUEM YCTAHOBKM ANst Pa3fUYHbIX
KOHpurypaumin.
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MBI noppepxvBaeT paboTy cMcTEMbI C ABONHON LUMHOW. [Nl NOCTPOEHUS! TAKOW CUCTEMbI HEOBX0AMMO
coeanHuTb aea MBI curHanbHbiMn kabensmu LBS; noapobHasi HpopmMauust 0 HacTporikax NpuBOANTCS B
COOTBETCTBYIOLLEN rNaBe, KPOMe TOro, Haanexalnm o6pa3om A0MmMKHO GbITb HACTPOEHO CUCTEMHOE
nporpammMHoe obecrne4veHue.

Mopgynb MOHUTOPUHTa Mogynb MOHUTOPUHra
obxopaHoro nutanusa UBI 1 obxopaHoro nutanma UBIT 2
LBS

[ [ali]

LBS ‘

Puc. 1-20. Cxema coegnHenus LBS

1.8. MOHTaXHble YepTexu

Cwm. puc. 1-21, puc. 1-22, puc. 1-23 n puc. 1-24:
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Puc. 1-21. Cxema ycTaHOBKM
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Puc. 1-22. BT, Bug cnepeam (pasmepbl NpMBOAATCA B MM)
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Puc. 1-23. NBI, BuAa c3aam
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Puc. 1-24. VBT, Bug cnepeamn
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maBa 2. Pexxumbl paboThl

B aToi rmaee paccmaTpuBaloTCa OCHOBHbIE BOMPOCHI, kacatowwmecs paboTtel MBI, B ToM yncne npuHumun paboTsl,
paboyvne pexunmsl, ynpasneHme paboTon akkyMynaTopoB 1 UX 3aliuTa.

AAﬂpep,ynpemeHme: Moa 3alMTHOWM KPbLILLKOW pacnonoXeHbl NeMeHTbl, HaxoasaLwmecs nog

OnacHbIM HanpsAXeHnem ceTn NUTaHuA n/vnn AKKYMYIATOPOB.

KomnoHeHThI, AOCTYN K KOTOPbIM BO3MOXEH TOJNbKO NMpU CHATUN 3a|.|.l,VITHOl7I KPbILWKN C NOMOLLbIO MHCTPYMEHTOB,
He MOoryT OGCﬂy)KVIBaTbCﬂ nonb3oBaTenieMm.

JocTyn K anemMeHTaM, HaXoAAWMMCS Mo 3alUMUTHBIMU KPbILLKAMK, Pa3peLleH TONbKO KBanugULMpoBaHHOMY
oGCnyxuBatoLLEMY NEpPCOHay.

2.1. BBepeHue

MBI obecneunBaeT KpUTUYHYO HArpy3Ky (Hanpumep, CpeacTBa CBs3n 1 06opyaoBaHue Ansg o6paboTkM AaHHbIX)
BbICOKOKa4eCTBEHHbIM 6ecnepeboiHbIM NMMTaHMEM NepeMeHHbIM HanpsbkeHveM. MNutanne ot VBT HenameHHo no
HanpsPKeHWI0 1 YacToTe 1 cBoOOAHO OT HapyLLEeHWU (MpepbiBaHWI 1 BCMIECKOB), XapaKTEPHbIX A4S NUTatoLen
CeTu NEPEMEHHOr0 TOKa.

37O gocTuraeTcs 3a CHeT UCMNOMb30BaHUS BbICOKOYACTOTHOIO ABOMHOrO Npeobpas3oBaHns SHEPrnm C LUMPOTHO-
umnynbcHon mogynsiunen (LUMM) n ynpaBneHnem, NONHOCTLIO BO3MOXEHHBIM Ha LMEPOBOI CUTHANBHBbIN
npoueccop (LICIT), oTnnyarowmncs BbICOKON HaAeXHOCTbIO U yao6GCTBOM MCMONb30BaHMS.

2.1.1. NMpuHUMNbI paboTbl

Kak nokasaHo Ha puc. 2-1, BXOAHOE HanpshKeHne OT CETU NePEeMEHHOro Toka, nogasaemoe Ha Bxog BT,
npeobpa3syeTcs B NOCTOSIHHOE HanpsikeHne. 3TO NOCTOSAHHOE HanpsbkeHWe NUTaeT MHBEPTOP, KOTOPbI
npeobpa3syeT ero B YACTOE NEPEMEHHOE HAMNPsPKEHME, HE 3aBUCSLLEE OT HaNpsXKeHust Ha Bxoae. MNMuTtaHune ot
aKKyMyrnsiTopa nogaeTcsi B Harpy3ky Yepes3 UHBEPTOP B Cry4Yae OTKIHOYEHMUS NUTAKOLLEN CETU NEPEMEHHOIO TOKa.
Kpome Toro, HanpsikeHne anekTpoCceT! MOXET TakKe NoAaBaTbCs B HArpy3Ky Yepes cTaTuyeckyto ob6xoaHyto
cXemy.

Mpun HeobxogmmocTn obcnyxmneanHus unu pemoHTa MBI Harpyska MoxeT ObITb 3anutaHa Yepes cryxebHyto
obxofHyto Lenb 6e3 nepepbiBOB, NPV 3TOM CUMOBOW U 06XOAHON MOAYNM MOTYT ObITb M3BREYEHbI AN
o6cnyxuBaHus.
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Bikntouatens obxogHoro nutanus npy obenyxusanumn Q2
™.

Mogynb MOHUTOpUHTa
00X0QHOrO NUTaHNs

Bxop
OT ceTh O l =N | Q3
MUTaHUsS N ~_ | Boxoa cuctemi
o I Mogynb VBN
I I
| Moayne VBM |
| I
| |
l Moayne VBM :
l

- 1 aKkKyMynaTopoB

4 | H Ipynna akkyMynsTopoB

Puc. 2-1. ®dyHkumoHanbHasa cxema MBI
2.1.2. O6xopHOM MOAYNb

CxeMHbIlh 6ok ¢ Hagnuckto "O6xoaHoM Moaynb" Ha puc. 2-1 coaepPXUT NEPEKMYAOLLNE CXEMbI C ANIEKTPOHHBIM
ynpaBneHveM, No3BonstoLLMe NOAKMYATb KPUTUYHYIO Harpy3ky nnbo K BbIXO4y UHBEPTOPA, NMBO K MCTOYHUKY
06X0HOro MMTaHWA Yepes cTaTu4eckyro 06xoaHyto cxemy. MNpy HopmanbHon paboTe cucTeMbl Harpyska
NoAKMoYaeTcs K MHBEPTOpPY; B cnyyae neperpy3ku MBI unu HemcnpasHOCTU MHBEPTOPA Harpyska
aBTOMaTMYECKN NEPEKIoYaeTCs Ha CTaTUYECKyo OBXO4HYIO CXemy.

[ns obecneyeHns nnaeHoro (6e3 NpepbiBaHWI) NEPEKTYEHNs Harpy3Kku ¢ BbIxoAa MHBEPTOPA Ha CTaTUYECKYHO
06X0OHYI0 CXEMY BbIXOAHbIE HaNPsXXeHUs1 NHBEPTOpa M UCTOYHMKA 0BXO4HOI0 NUTaHNA AOMKHBI ObiTb MOMHOCTBLIO
CMHXPOHN3NPOBAaHbI B HOPManbHOM pPexume aKcniyaTauun. 370 AOCTUraeTcs 3a CHET ANEKTPOHHBIX CXEM
yrnpaBreH1s NHBEPTOPOM, KOTOpble 06ecnevmBaloT CnexeHne 4acToTbl MHBEPTOPA 3a CUrHANOM MCTOYHMKA
06XOAHOr0 NUTaHWSA, NPX YCIOBUK, YTO HaNPsHKEHWEe camMoro 06XoAHOro MCTOYHMKA OCTaeTCH B npeadenax
npMemMnemoro 4acTtoTHoro "okHa".

O6xogHas cxema Ans 06cnyxuBaHusa ¢ pyyHbIM yrnpaerneHmem BctpoeHa B MBI, OHa no3sonsieT nogaeatb
nUTaHne Ha KpUTUYHYIO Harpysky oT cetu (B 06xog VIBI), B To Bpems kak MBI BbiknoyaeTcs Ana pernaMmeHTHOro

o6CcnyxuBaHus.
A MpumeyaHue

Korga UBIM paGoTaeT B pexume o6xofa Unu Yepes 06X04HYI CXEMY, BKITHOUYEHHYIO BPYYHYIO, MOAKIIOYEHHOE
o6opyfoBaHMe He 3aLUMLLEHO OT COOEB 3MEKTPONUTAHWS, CKaYKOB U NMPOBaoB.

2.2. Pexxum paboTbl

MBI cepun RM npeacraensieT coboi OHNaHOBOE YCTPOMUCTBO C ABOWHLIM NPeobpa3oBaHNeM U pEBEPCUBHBLIM
nepeknoYeHneM, no3sonsoLiee pabotatb B CneayoLwmx pexvmax:

® HopmanbHbIV pexum

® PaboTa OT akKyMynsTopoB
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pexuM aBTOMaTUYeCKoro nepesarnycka
Mutanne B 06xoa UBI

pexum obcnyxmBaHus (pydHoe BKtoYeHne ob6X04HOM CXeMbl);
3KOHOMMWYHbIN pexum (ECO);

PEXMM YacTOTHOro NpeoGpasoBaHus;

2.2.1. HopmanbHbIN pexum

Cwvnosble mogynu nHeepTopa MBI HenpepbiBHO NMUTAIOT KPUTUYHYIO HArpy3Ky nepemMeHHbIM HanpskeHNeM.
Beinpsamutens 1 cxema 3apsga nonyyarT NMTaHWe OT CETU NePEMEHHOTO ToKa U BblAalT NOCTOSAHHOE
HanpsbkeHve Ha MHBEPTOP NpU O4HOBPEMEHHON nocTosiHHOW noasapsiake (FLOAT) nnm yckopeHHol 3apsagke
(BOOST) noakntoveHHbIx K MBI akkymMynsTopoB pe3epBHOro NMTaHus.

2.2.2. PeXXuM NUTaHUsA OT aKKyMYnATOpPOB

Mpw oTkase ceT NepeMeHHOro Toka CUMoBblE MOAYNM MHBEPTOPA, NOMyYatoLwue 3HEPrMo OT akKymMynsTopa,
NUTaIT KPUTUYHYIO Harpy3ky nepemeHHbIM HanpsikeHveM. Mpu cboe KpUTUYHAasH Harpy3ka nonyyaeT nutaHve 6es
nepepbiBOB. ocne BOCCTAHOBMNEHNS BXOAHOIO HaNPsKEHWS B CETU NepeMeHHOro Toka paboTta B HOpMarnbHOM
pexume Bo30bHOBNSIETCA aBTOMaTMYeckn 6e3 BMeLlaTenscTea Nob3oBaTensi.

MpumeyvaHme: MNpu HepaboTatowen ceTn nepemeHHoro Toka NBIM MoXeT ObITb Takke 3anyLueH B pexum paboTbl
OT aKKyMYmsiTOPOB (€CMNM OHU 3apsKeHbl) C MOMOLLbIO (PYHKLMKM XOMNOAHOro 3anycka. Takum obpa3om, aHeprus
aKKyMyrATOPOB MOXET ObITb MCMONb30BaHa CaMOCTOSITENBHO, YTO yryyllaeT KO3 ULNEHT UCNONb30BaHNS
MBIM.

2.2.3. Pexxknm aBTOMaTU4YECKOro nepesanycka

AKKYMYNSTOPbl MOTYT NMOMHOCTLIO Pa3paanTLCS Nocne ANMTENbHOIo OTCYTCTBUSA HAaNPSXKeHWs B CeTu
nepemMeHHoro Toka. VMIHBepTop BbIKMNOYAETCH, Korga akkyMynaTopbl paspshkatoTcs A0 KOHEYHOrO HanpshXeHns
paspsaa (EOD). MBI MoXHO HacTpouTb Ha aBTOMaTUYECKOE BOCCTAHOBIIEHNE NOCNE JOCTMKEHNSA KOHEYHOTO
HanpsixeHns paspsaga (Auto Recovery after EOD) yepe3 3agaHHOe BpeMs 3a4ep kv nocrne BO306HOBNEHUs!
paboTbl CeTU NepeMeHHOro Toka. OTOT PEXNM N 3HAYEHUS 3aAEPXKKN NPOrpamMMUPYIOTCS UHXKEHEPOM,
OTBETCTBEHHbIM 3a 3KCMyaTaumio.

3a Bpems 3agepxkn VBl 3apsxkaeT akkyMynaTopbl ANS NpegoTBpaLleHust pucka ans o6opyaoBaHUs Harpysku
npuv nocnegyowmx cbosx cetu.

2.2.4. Pexxkum nutaHusa B obxop UBI

Ecnu neperpysoyHas cnocobHOCTb MHBEPTOPA NPEBbILLEHA B OBBLIYHOM pPexXvMe, UNn eClv MHBEPTOP
OTKIOYaeTcs No Noboi NpuYnHe, CTaTUYECKUIA NepekodaTenb BbINOMHUT NEPEKNIOYEHNE HAarpy3Kku C MHBEpTOpa
Ha 06X04HON NCTOYHUK Be3 NepepbIBOB B MUTAHUN KPUTUYHOW Harpy3ku rnepemMeHHbIM TOKOM.

2.2.5. Pexxum ob6cnyxmBaHus
Py‘-iHOVI nepekn4yartesb Ha 06XO/J,HO€ nuTaHne npenycMoTpeH ana obecneyeHuns HenpepbIBHOCTU NUTAaHNA

KpUTUYHOW Harpy3ku, koraa pabota MBI npekpalyaeTcs (HanpumMep, BO BpeMsi TEXHUYECKOro 0BCnyKmBaHus).

MpumeyaHme: STOT pyyHON nepeknoyaTens Ha 06xoaHoe nuTaHme BCTpoeH Bo Bce moaynu UBIM. CHavana
nepesegute cuctemy UBI B pexxum 06X04HOro NUTaHUs OT CeTw, 3aTeM 3aMKHWTE BblKNioyaTenb 06xo4HOro
nuTaHus npu obcnyxmneaHun Q2, 3atem Q1 n Q3.

A A MpenynpexaeHue: Mpu nepexoae B 06X04HOM PEXMUM AN TEXOBCNYXNBaHUS BO3HUKAeT

OnacHOCTb

Mocne nepeeoga VBT B 06xoaHON pexum Ans o6CcnyxmBaHUs cUNoBo u obxoaHon Moaynu He paboTatoT,
nHcpopmauua Ha XKK-gucnnee He oTobpaxaeTcs, a BXOAHbIE U BbIXOAHbIE KIEMMbI U WKHbI N HaxogaTcsa nog
HanpsKeHUEM.

2.2.6. DKOHOMUYHbIN PEXUM

Ecnu BbiGpaH akoHOMUYHbLIN pexum (ECO), To B uensix akoHomum aHeprum VIBI ¢ aBoliHbIM Nnpeobpa3oBaHuem
nepecraet pabotaTtb. Bo Bpems paboTtbl B pexume ECO Harpy3ka 6yaeT 3anutbiBaTbCA NPEUMYLLIECTBEHHO B
o6xogHoM pexume. Koraa napameTpbl UCTOYHUKA OOXO4HOTO MUTaHUS HAXOOATCA B HOpMarbHbIX Npegenax no
YacToTe U HaMNpsHXKEHWIo, Harpyska nNuTaeTcst No 06XoA4HONM Cxeme, MHaye cuctema nepengeT Ha NnuTaHve oT
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MHBEPTOpA C NpepbIBaHMEM MUTaHWS Harpysku Ha BpeMsi, He npesbiwwatoliee 3/4 nepvoga. Hanpumep, npu
yactoTe 50 'y Bpemsi nepepbiBa 6yaeT He 6onee 15 Mmc, a npu yactoTe 60 L aTo Bpems He npeBbicut 12,5 mc.

2.2.7. Pexxsum yacTtoTHOro npeo6pasoBaHus

Ecnn MBI paboTtaeT B pexvMe 4acTOTHOro npeobpasoBaHus, OH NoaAepKUBaeT Ha BbiIxode CTaburbHyo
yactoTty 50 unu 60 y. [inana3oH BO3MOXHbIX YAcTOT BbIXOAHOro curHana coctasnset 40~70 'y. B atom pexume
NnepektoYeHne Ha CXxeMy CTaTU4eckoro 06xo4a HEBO3MOXHO, HO MOXET ObiTb BbIOpaHO NuTaHue oT
aKKyMyrnsaTopoB npu hakTnyeckon NoTpebHOCTM B TAKOM MUTaHWN.

2.3. YnpaBneHune paboTon akKyMmynsaToposB

2.3.1. HopmanbHbIN pexum

CJ'IEJJ,y}OLIJMG YHKLMM SOSMKHbI ObITb HaCTpPOEHbl C NOMOLLbIO cneunanbHOro rno NHXeHepaMun, OTBETCTBEHHbIMU
3a 3Kcniyatauuio.

1. TloCTOSIHHbIV TOK YCKOPEHHOWN 3apaaku
MoxeT ycTaHaBnMBaTbCs 3Ha4YeHue Toka.
2. TloCcToAAHHOE HanpshKkeHne YCKOPEHHON 3apsaaKu

HanpspkeHue YCKOpeHHOVI 3apAaKM MOXeET yCTaHaBnMBaTbCA B COOTBETCTBUN C Tp96OBaHMﬂMVI KOHKPETHOro Tuna
AKKYMYIATOPOB.

[Nsi CBMHLOBO-KMUCMOTHBIX aKKyMynATOPOB C perynupytowwmm knanadom (VRLA) makcumansHoe HanpsikeHue
YCKOPEHHOW 3apsaKu He AOMKHO npeBblwath 2,4 B Ha kaxabl dneMeHT.

3. [llocToaHHaga noasapsgka

HanpspkeHne NOCTOSIHHOW NOA3apsaKM MOXET yCTaHaBNUBaTLCA B COOTBETCTBMU C TpeboBaHWUAMN KOHKPETHOTO
TMNa akkymynatopos. Ansa akkymynatopos VRLA HanpsXeHWe NOCTOSHHOWM NoA3apsaaku AOIMKHO HaXoaUTLCH B
npegenax ot 2,2 go 2,3 B.

4, TepMoKOMMNeHcaUmsi B pexume NOCTOSIHHOW NoA3apsaku (AONOMHUTENbHO)

KoacbdumumeHT TepMokoMneHcaLmMm MOXeT YCTaHaBNMBaTbCS B COOTBETCTBUM C TpeHOBaHNAMM KOHKPETHOrO
TMNa aKKyMynsTOpPOB.

5. 3awwrta ot rnybokoro pa3psiga

Ecnu HanpsxeHve akkymynsiTopa nagaet Hwke ypoBHs EOD, KoHBEpPTOp OTKMOYaeTCH, TeM CaMbIM akKyMyrnsTop
n3onMpyeTcs OT ocTalbHbIX Lienel Bo n3bexaHune ganeHenwero paspsga. YposeHs EOD MoxeT HacTpamBaTtbes
B npegenax 1,6~1,75 B Ha kaxayto a4enky (ansa akkymynatopos VRLA) nnm B npegenax 0,9~1,1 B Ha aveiiky.

6. Bpewms Bbigauu npegynpexaeHnii o paspsige akkyMynsTopoB
370 BpeMsi HacTpanBaeTcsi B AManasoHe oT 3 Ao 60 MUHYT. 3HAYeHME N0 YMOMYaHMIO - 5 MUHYT.

2.3.2. PacwupeHHble hyHKuumn (CamonpoBepka u ob6cnyxmBaHue akkyMynsiTopoB)

Mepunoamnyecky BbINONHAETCH aBTOMaTUYECKUI paspsag akkyMynaTopos Ha 20% OT X HOMWUHANbLHOW EMKOCTH,
npuv 3ToM pakTnyeckasi Harpyska AormkHa npesbiwatb 20% oT HoMUHanbHoW MolHocTn VBT (kBA). Ecnn
Harpy3ka He npesbiwaeT 20% oT HoOMWHana, aBToMaTUYeCKUiA pasps HEBO3MOXHA. [epnoanyHoCTb
npoBeAeHNs paspsaaa MOXeT ycTaHaBnmBaTbes B npeaenax ot 30 go 360 cytok. CamonpoBepka akkyMynsaTopoB
MOXeT ObITb BbIKMIOYEHA.

YcnoBus: akkymynaTop Ha NOCTOSAHHOW Noa3apsiake He MeHee 5 yacos, Harpyska B npegenax 20~100% ot
HOMMWHanbHOW MoLuHocTu UBIT.

BkntoueHwne: Bpy4Hyto no komaHae "Battery Maintenance Test" Ha XKK-naHenu ynpasneHus unn asTomaTuyecku.
MHTepBan camonpoBepkun akkymynsitopa: 30-360 cyTok (Mo yMONMYaHUI0 CaMonpoBepKa OTKIOYEHA).

2.4. 3awmTa aKKyMynaToposB

Crnepyowme yHKUMM OOIMKHBI ObITb HACTPOEHBI C MOMOLLLIO crieumansHoro MO nHxeHepamu Cnyxobl
aKcnnyartauumn.

1. lMpeaBaputensHoe yBeOOMIEHNE O paspsne akkyMynsaTopoB

MpenBapuTenbHOE YBEAOMITEHNE O MOHWKEHUN HAMNPSKEHMSI aKKyMynsiTopa NpoMcxoauT 40 AOCTWXKEHUS! KOHLA
pa3psiga (EOD). Mocne aToro npeasapuTenbHOro yBeAOMITIEHUS aKKyMYSTOp AOSKEH MMETb BO3MOXHOCTb
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paboTaTb, pa3psikasiCb B TeYEHME 3 OCTABLUMXCSI MUHYT C MOMHON Harpy3kon. TO BPEMsi MOXET HaCcTpanBaTbCsl
nonb3oBaTtenem B npegenax ot 3 4o 60 MUHYT.

2. Bawwrta ot rnybokoro pa3psaga akkymynatopos (Hvxe EOD)

Ecnu HanpsixeHne akkymynatopa nagaet Huxe yposHs EOD, koHBepTOp oTkniovaeTcs. YposeHb EOD moxeT
HacTpauBaTbcs B npeaenax 1,6~1,75 B Ha kaxayto sa4enky (ans akkymynatopos VRLA) vnu B npegenax 0,9~1,1
B Ha ayeliky (ansa akkymynatopos NiCd).

3. ABapuiiHbI curHan BbIKnoYaTens akkymynatopHon uenn (BCB)

ABapvInHbI CUrHaM BO3HWKAET NPW pa3MbIKaHUM YCTPOMCTBA OTKITIOYEHNSA aKKyMynAaTopoB. BHelwHne
akkymMynaTopbl nogknoyatotes k MBI yepes BHeLWHUI BeikNoYaTenb. ATOT BbIKMOYaTENb 3aMbIKaeTCH BPYYHYHO,
a pa3mblkaeTcs cxeMon ynpasneHuns UBTT.
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'maBa 3. lNopaaok ncnonb3oBaHUA

B aton rnaee npmBoasTca noapobHble yka3aHus no akcnnyataumm VBM.

Bce ynomunHaemble dyHKUMOHAmMbHbIE KNaBWLLM 1 CBETOANOAHBLIE NHANKATOPLI ONUCkIBatOTCS B rnase 4. Bo
Bpems paboTbl B Moboe Bpems MOXET 3BydaTb aBapuinHbIN curHan symmepa. [insg oTknioyeHuns 3Byka BoibepuTe
Ha XKK-gucnnee pexum "mute”.

A A MPEOYNPEXOEHWE - Mo 3almMTHOM KPbILLKOW pacrnonoXeHbl 3feMeHTbl, HaxoasLwimecs noq

OnacHbIM HanpsXeHnem ceTn NUTaHuA n/vnn AKKYMYIATOPOB.

1. KOMNOHEHTH!, AOCTYN K KOTOPbIM BO3MOXX€EH TOJNbKO NMpU CHATUN 3a|.|.lVITHOI7I KPbILWKN C NOMOLLbIO MHCTPYMEHTOB,
He MOoryT O6CJ'Iy)KVIBaTbCﬂ nonb3oBaTesieM.

2. [locTyn K anemeHTam, HaxXoAALLMMCS MOA 3aLUUTHBIMMW KPbILIKaMu, pas3peLleH TOMbKO KBanuduumMpoBaHHOMyY
oGCnyxuBatoLLEeMy nepcoHarny.

3.1. Beiknroyatenu nutaHusa

Ha puc. 3-1 noka3aHbl BblknodaTenu, AOCTYNHbIe NPy OTKPbITON nepeaHen asepue UBM, B TOM 4ymcne BxogHON
BbIKINtOYaTeNb, BbIXOAHOW BbIKIOYaTENb U BbIKMOYaTenb 06Xx04HOro pexvmMa npy obcnyKMBaHUm (C 3anopHON
nnacTUHOM, NnpegoTepaLLaroLen owmnboyHoe NepexroveHue).

BxopHown
BbIKMoyaTenb

BbIxoaHOW BbIKNOYaTENb

BbikntoyaTtens 06xoaHoro
nUTaHus Npu o6CnyXMBaHUK

o
X

Puc. 3-1. Cxema ycTaHOBKM CMITOBOrO MOAYs

3.2. 3anyck UBI

B cucteme VMBI Tonbko BkNoYeHne 06X04HOro NMTaHus Ans 06CnyXMBaHNS BbIMOIHAETCS BPY4YHYHO, BCE
ocTarnbHble NepeknoveHns obpabaTbiBalOTCA aBTOMATUYECKM NOA YNpaBneHNneM BHYTPEHHEN NOTUKN.

29




[maBa 3. MNopsaok ucnonb3oBaHns

3.2.1. HopmanbHbIA 3anyck moayns

OTa npoueaypa AomkHa cobniogatbesa npu BkntodeHun VBI n3 nonHOCTbIO BbIKMHOYEHHOTO COCTOSHUS.

BeinonHsoTcs cnegyowmne AencTBus:
A MpenynpexaeHne

B pesynbTaTte 310N Npoueaypbl Ha BbIxoAHbIX kKnemmax UBIT nossnseTcsa ceTeBoe HanpsixkeHue. Ecnu k
BbIXOAHbLIM knemmam MBI nogknioveHo obopynosaHue, ybeautecb COBMECTHO C Nonb3oBaTeneM Harpysku, 4to
nogava nutaHusi 6esonacHa. Ecnu Harpy3ka He roToBa k nogade nuTaHus, To ydbeamTech, YTO BbIXOOHOWM
BbIKNOYaTENb BHELUHEro pacnpeaenuTenbHoro wkadga pasoMKHYT.

1. 3amkHUTE BbIXoAHOW BbikNtoyaTenb VBI, 3aTtem BXxogHON BbiKItoYaTeNb.

Mocne aToro skntounTes XKK-gucnnen. B npouecce 3anycka BINpAMUTENS ero MHAMKaTop muraeT. BeinpamuTens
BXOAUT B HOPMarnbHbIA pexumM paboTbl, 1 npuMepHO Yepe3 30 CeKyHA MHANKATOP BbINPAMUTENS HauyMHaeT
NMOCTOSAHHO CBETUTLCH 3eMeHbIM LBeToM. [locne nHmuymnanmsauum BeikmnoyaTens CTaTMYeckon 06X0AHON CXeMbI
3ambikaeTcs. MHemoHuyeckme ceeToamoaHble nHamkatopsl (COW) otobpaxatoT nHdopmaumio, NpUBEAEHHYIO B
Tabnuue 3-1:

Tabnuua 3-1. CocTosiHne MHANKaTopoB

cau CocTosiHne
MHankaTop BbINpsMUTENS 3eneHbi
ViHaukaTop akkymynstopa KpacHbin

MupaukaTop nutanusa B o6xon UBI 3eneHbii

VHankaTop nHBepTopa He roput
VHankaTop Harpysku 3eneHbii
MHankaTop COCTOSAHMSA 3eneHbli

A Mpumeyanune

CHavana cnenyetT 3aMKHYTb BblKno4yaTesb BbIXOOHOW Lienn, 3aTeM BXOOHOW BbIKIoYaTeNb, B NPOTUBHOM cny4yae
BbINPAMUTES b HE CMOXET 3anyCTUTbCA, 1 NOABUTCA aBapUNHbIA cUrHan "HemcnpaBHOCTL BbiNpAMUTENS".

B 3TOT MOMEHT 3anyckaeTcs MHBEPTOP, €ro MHAUKATOP Muraet. [locne Toro, Kak BbinpsMUTErb BXOAUT B
HopMarnbHbI pexum paboTbl, nuTatowwmin Boixod VBIM nepekntodaeTcs ¢ 06XoaHOM CXeMbl Ha UHBEPTOP, 3aTeM
WHAMKaTop 06XOAHOro peXxuma racHeT, 1 3aropaeTcs MHAMKaTop Harpy3ku. CoCTosiHME MHOMKATOPOB NpUBEAEHO
B Tabnuue 3-2.

Tabnuua 3-2. CocTosiHne MHANKaToOpoOB

cau CocTosiHne
VHankaTop BbinpsMutens 3eneHbii
NHankaTop akkymynsatopa KpacHbin

MuaukaTop nutaHusa B obxon NBIM He roput

MHaunkaTop nHBepTopa 3eneHbin
MHankaTop Harpysku 3eneHbin
MHOmkaTop COCTOAHUSA 3enexbin

2. 3aMKHWTE BbIKIOYaTE b BHELLHMX aKKyMYTNATOPOB. VIHAMKATOP akKyMyrsiTopa BbIKIMOYMTCS, CMYCTS HECKOMbKO
MUHYT VIBI HauHeT 3apskaTb akkyMynstop v pabotatb B HopMmanbHOM pexume. CoCcTosHWE MHANKATOPOB
npvBeneHo B Tabnuue 3-3.

Tabnuua 3-3. CocTosiHMe MHANKATOPOB

cau CocTosiHne
MNHankaTop BbiNpaAMUTENS 3eneHbin
ViHoukaTop akkymynsitopa 3eneHblii
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cam CocTosiHne
MuaukaTop nutaHus B ooxon NBI He roput
MHaukaTop nHBepTopa 3eneHbii
MHonkaTop Harpysku 3eneHblii
VIHOnMKaTop COCTOSAHUSA 3eneHblii

3.2.2. [OencTBuA Npu XONOQHOM 3anycKe aKKyMynsaTOpoB

1. Y6eauTech, YTO aKKyMynsATOPbl NOAKMIOYEHbI, 3aMKHUTE BHELLHUIA BbIKMIOYaTENb akkyMynsiTOPOB.
2. HaxmuTe Ha KpacCHYI0 KHOMKY 3anycka akkyMmynsaTopa, pacrofioXeHHYH Noj BblknoyaTenem Bxoga

BbINPAMUTENS, U YAEpPXMBaWTe ee B TedeHue 3 cekyHa (cMm. puc. 3-2).

Mocne atoro BkntounTca XK-aucnnen. NHaMKaTop akkyMynsaTopoB MuUraeT 3efneHbIM LBeToM. Beinpamutens
BXOAWT B HOPMaIbHbIV PexunM paboTsbl, 1 npumepHo Yyepes 30 cekyHa MHAMKATOP akKyMynsTOPOB HaunHaeT

NOCTOAHHO CBETUTbLCA 3eJ1eHbIM LBETOM.

3. ABTOMAaTMYECKM 3arycKkaeTcs MHBEPTOP, ero nHankatop muraet. Yepes 60 cekyHA Ha BbiIxode MHBEpTOpa

nosiBuTca HanpsbkeHve. NBI paboTaeT B pexrmMe nuTaHnsa OT akKyMynsaTOPOB.
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Puc. 3-2. Cxema pacnonoxeHusi KHOMKK 3anycka akkyMynsTOpoB.
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3.3. NMopaaok nepekroYeHnsa Mexay padbounmm pexxmmamm

3.3.1. Npoueaypa nepekntoveHns UBI Ha akkyMynATOpbI U3 HOPMalrbHOroO pexuma

PasomkHUTE BXOAHOM BbIKMOYaTenb nutatowen cetn, NBIM neperaeT B pexunm paboTel OT akkymynaTtopos. Ecnv
MBI Hy>XHO NepeknioynTe B HOPMarbHbI PEXUM, MOAOXANTE HECKOBKO CEKYHA, U 3aMKHUTE BXO4HON
BbIKMOYaTeNb, NOAKIMIOYMB TakuM 06pa3om anekTpoceTb. Hepes 10 cekyHA BbINPSAMUTENb aBTOMAaTUYECKN
3anycTuTCs 1 NOAACT MMTaHWe Ha MHBEPTOP.

3.3.2. Npouenypa nepeknoyeHus UBI B 06xoaHON pexXXnm u3 HOpMarbHOro pexuma

Beibepute nyHKT meHto "Tran Byp" Ha XKK-gucnnee nnu nocneposaTensHO Haxkmute kHonku OFF Bcex cnnoBbix

Moaynew.
A MpymevaHue

B 06x04HOM pexumMe Harpyska nutaeTcsl HenocpeaCTBEHHO OT CETU NUTaHUS!, a He YUCTbIM HanpshkeHnem oT
MHBEpTOpA.

3.3.3. MNpouenypa nepeknoyeHusa UBI B HOpmanbHbIN peXXnmM U3 pexmma o6XogHoro
nUTaHuA

BbibepuTe komaHay Bbixoga us obxogHoro pexuma (Exit bypass mode) Ha XKK-gucnnee.

3.3.4. Npouenypa nepeknoyeHusa UBI 3 HopmanbHOro pexxuma Ha o6xogHoe
nuTaHuve ans obcnyxuBaHuA

B HopmarnbHOM pexume 3aTa onepauust MPUBOAMT K NEPEKITIOMEHUNIO HArPy3KU C MUTaHUSt OT MHBEPTOPa Ha
o6xoaHOe NuTaHue Ans TexobCnyxmBaHus.

A MpepocTtepexeHue:

Mepen BbINOMHEHMEM 3TON Onepauuy NpovmTanTe coobLLeHrsa Ha aucnnee, YTobbl yoeanTbes, YTO UCTOYHUK
06xogHoro nuTaHusa ctabuneH, a UHBEPTOP CUHXPOHU3NPOBAH C HUM, YTOObI N3bexaTb pucka BO3HUKHOBEHMS
KOPOTKOro NpepbIBaHUS MUTAHNS Harpy3ku.

1. BbibepuTe nyHKT MeHto "Tran Byp" Ha XKK-aucnnee unu nocnegoBatenbHo Haxmute kHonkn OFF Bcex
CUIOBbIX MOAYMEN.

Mpwu BbIGOpe KomaHab! "Tran Byp" Ha XKK-gnucnnee nHavkatop MHBEpTOpa MUraeT 3efeHbIM LBETOM, @ 3yMMep
n3gaeTt aBapuUnHbIN CUrHan.

Mpwn nocnepgoBaTenbHOM HaxaTum kHonok OFF Bcex CnnoBbIX MOAYNen MHAMKATOP MHBEPTOPA BbIKMOYAETCS, a
3yMMep M30aeT aBapuiHbIA CUrHan.

Harpyska nepekrnoyaeTcst Ha CTaTMYeckyto 06X0AHYI0 CXeMY, a MHBEPTOP OTKMOYaeTCs.

2. 3amkHuTe BbIKMNtoyaTenb 06xo4HOro NuTaHus npu obcnyxusaHum Q2, Harpyska bygeT nuTaTbes No 06X04HOW
cxeMme npu obcnyxmBaHuM, 3aTeM OTKPOWTE BXOAHOW CETEBON BbIkNtoyaTens Q1, BbIXOAHON BbIKNtoYaTenb

Q3 v BbIKNIOYATEND aKKYMYNSTOPOB.
A MpeaynpexaeHue

Ecnu HeoBxoaumMo obcrnyxmBaHne Moaynen, nepen nx n3enedyeHnemM nogoxaute 10 MUHYT, 4TOBbl 4OXKAATHCH
aBTOMaTMYECKOrO paspsaa KOHAEeHCAaTOPOB BHYTPEHHEN LMHbI NMOCTOSIHHOIO TOKa.

33




MnaBa 3. Nopsiaok ncnonb3oBaHus

3.3.5. Npouenypa nepeknoyeHusa UBI B HopmanbHbIN peXXUmM U3 pexmma o6xXogHoro
NUTaHMA Npu o6CcnyXMBaHUN

B pesynbTarte aTOM Npoueaypbl NUTaHWe Harpyskn NepeBOAUTCS B HOPMarbHbIN PEXUM 13 0O6XOOHOro pexuma
paboTtbl MBI npu obcnyxumeaHum.
1. 3amMkHuTe BbIXoaHOW BbiknoyaTenb Q3 n ceTeBom BbikntovaTenbs Q1.

NHankaTop 06X04HOro NUTaHNA NEPeKNoYaeTCs Ha 3eneHblil LBET, U Harpy3ka O6yaeT 3anutaHa no 06xoaHoM
Lenu 1 no o6xo4HoM Lenu nNpu 0GCNyXUBaHUM.

2. PasoMKHUTE BbiKIoYaTenb 0GX0AHOro NUTaHUs Npu o6enyxueaHum Q2.

Harpyska nutaetcsa no o6xogHom cxeme. B T0 e Bpems BbINpaMUTENb 3anyckaeTcs, ero uHgmkatop 4yepes 30
CeKyHA NepeknioyaeTcs Ha 3eneHbli LUBET, NPM 3TOM MHBEPTOP 3anyckaeTcs aBTOMaTU4eCKn, U aBTOMaTUYeCKn
Yyepes 1 MUHYTY NPOUCXOANT NEPEKioYEeHNe Ha NUTaHe OT uHBEpTOopa.

3. 3aMkHuWTe BbIKMNoYaTeNb BHELLHEro akkyMynaTopa, ero uHAMKaTop BblikntovaeTcs. Yo6eamutech No nokasaHmam
KKW, 4yTo HanpsxeHne akkymynsatopa B HOpMe.

3.4. Npoueaypa nonHoro BbikntovyeHnsa UBI

Mpun HeobxogmmocTn nonHoro BeikntoveHnsa NBI cneayiite ykasaHnam B pasaene 3.3.4 no nepesogy UBI 13
HOpPManbHOro pexunma B 06X04HOWN pexum npu obcnyxvBaHum.

Mpun HeobxoammocTn nzonmposatb MBI OT ceT nepeMeHHOro Toka Heo6x0AMMO Pa3OMKHYTb BHELLHWUI BXOAHOMW
BbIKMOYaTenb.

3.5. Npoueaypa aBapunHoro otknoveHus (EPO)

Knonka EPO Ha naHenu ynpaeneHus n KOHTpons npegHasHaveHa Ans BoikntoveHnsa MBI B aKCTpeHHbIX
ycrnoBusx (Hanpumep, noxap, HaBogHeHue 1 T.4.).[Ana oTkN4eHsa NpocTo HaxmuTe kHonky EPO, 1 cuctema
BbIKIIOYWT BbINPAMUTENb Y UHBEPTOP U Cpasy e NpekpaTUT NUTaHne Harpysku (B TOM Y1ce OT MHBepTopa u
BbIXoAa 06X04HOro NMTaHUS), a 3apsag U paspsan akkyMynaTopoB NpekpaTuTes.

Ecnu ceTeBoe nuTaHve Ha Bxoge NpUCYTCTBYET, TO cxema ynpasneHus VBl octaHeTcss akTMBHOWN, OAHAKO
BbIXOZAHOE NUuTaHune ByaeT BbikMoveHo. [ns nonHon nsonsuum MBI Heobxoaumo OTKMIOYNTE BHELUHUIA UCTOYHUK
CEeTeBOro NUTaHus.

3.6. BbIbop fA3bIka
MHoukaums XKKW Bo3aMOxHa Ha ABYX A3bIKax - KUTANCKOM U @aHITIMNCKOM, @ Takke Ha OAHOM U3 AOMOSNTHUTENbHbIX

A3bIKOB (KOPEWNCKOM, PYCCKOM, TYPELKOM U TPaAULMOHHOM KUTaNCKOM).
Bbi6op s3bika MOXET ObITb BbIMOMHEH C MOMOLLbIO OKHA noAcka3ok XK-uHamkaropa.

3.7. Maponb Ha ynpaBneHue

Korpa Ha akpaHe XXKW oTobpaxkaeTca coobueHune "input control password 1", ncnonb3yeTcst HavanbHbIA Naposb
12345678.
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naBa 4. OnepaTtopckasi NaHerb ynpasneHus U UHAMKaLmm

'maBa 4. OnepaTtopckas naHenb

ynpasneHna un tHaAnKaumm

B aton rmaee onucaHbl yHKUMM U NpyBeAeHbl NOAPOOHbIE YKazaHUs MO UCMOMNb30BaHUIO ANIEMEHTOB

onepaTtopckon naHenu ynpasneHuns n ungnkauumn NBIM, naetca nHdopmaums o XKK-gucnnee, B TOM 4ucne tmn

YKK-gucnnes, nogpobHoe onvcaHne MeHto, MHGopMmaLnsi B OKHE MOACKA30K M CMMCOK aBapuiiHbIX curHanos UBIT.

4.1. BBepgeHue

OnepaTopckas naHenb ynpasneHns 1 nHavKauum pacrnonoxeHa Ha nepegHen naHeny VNBMMN. C nomoLupbto 3Tom
XKK-naHenu onepatop moxeT ynpasnsate MBI 1 KoHTponupoBaTb BCe n3Mepsemble napameTpsbl, HabnwogaTs
coctosiHne VBl n akkymynsatopos, npocMaTpuBaTh XypHanbl COBbITUIA U aBapuiiHbIX curHanos. MaHens

ynpasneHua pasaeneHa Ha Tpu beHKLI,VIOHaJ'IbeIe 30HblI,

nokasaHHble Ha puc. 4-1: MHEMOHMNYeckoe n3obpaxeHne Ny Toka, XXK-amcnnen n knaBuLwn MeHIo, a Takke
KNaBULLK KOHTPONS 1 ynpaeneHus. MogpobHoe onncaHne KOMMNOHEHTOB NMaHeNN KOHTPOMS W ynpaBreHus

npusoamTca B Tabnuue 4-1.

L/

(1
{13 [ on
=)
ST%US
Pwuc. 4-1. MNMaHenb ynpaenexnus un nigukaumm VI
Tabnuvua 4-1. OnncaHvne naHenu ynpaeneHns n niankaumm BN

WUHpukaTop DyHKUNA KHonka DyHKUMA
REC NHavkaTop BbinpaMuUTens EPO ABapuIHbIN BbIKNOYaTENb
BAT MHavkaTop akkymynstopa TAB MepekntoyeHne (BbIGOP)
BYP Mhgukatop nutaHus B ENTER MoaTBepxaeHne aencTems

obxon NBIM
INV NHaukaTop nHeepTopa ESC Bbixop
OUTPUT NHaukaTop Harpysku
STATUS MHuaukaTtop cocTosHnS
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naBa 4. OnepaTtopckasi NaHerb ynpasneHus U UHAMKaLmm

4.1.1. CBeTOoAMOAHbIE MHONKATOPDI

COW Ha doHe nyTelt Toka oToOpaxkaloT pa3nuyHble nyTn nogadn nutaHus B UBIT n Tekywee paboyvee coctosHue
MBI. OnncaHve cocTosHMM NHAMKATOPOB NpuBeaeHo B Tabnuue 4-2.

Tabnwuua 4-2. OnucaHne COCTOSAHWUIA MHOUKATOPOB

NHpnkaTop CocTosiHne Ha3HauyeHue
Wnaukatop MocTosiHHO cBeTUTCA Bbinpsamutenu Bcex moaynen pabotaroT HoOpMarnbsHO
BbINPAMUTENST  (3€NEHBLIM LIBETOM
Mwraet 3eneHbim uBeToMm |[Kak MUHUMYM B OAHOM MOAyne BbiNnpAMUTENb paboTtaeT
HOpMarbHO, HanpsHkeHne ceT B Hopme
MocTosHHO cBeTUTCS OTkas BbINpAMUTENS
KpacCHbIM LBETOM
Mwuraet kpacHbIM LBETOM |HanpspkeHne ceTu He B HOpME Kak MUHUMYM B OAHOM Moayne
He roput Bbinpamutens He paboTaeT
WHoukaTop MocTosHHO cBeTUTCS VpeT 3apsia akkyMynaTopos
aKKymynaTopa |3eneHbliM LBETOM
MwuraeT 3eneHbimM LBeTOM |oeT paspsg akkyMynaTopoB
MocTosHHO cBeTUTCS AKKYMYynsiTOpbl He B HOPME (HEUCMPABHOCTb akKyMynsaTopa,
KpacCHbIM LIBETOM OTCYTCTBME UNu oBpaTHOE BKIKOYEHUE akKyMynsaTopa), nmbo
KOHBEPTOP He B HOpMeE (HEUCNPAaBHOCTb, Neperpyska no ToKy unm
neperpeB), COCTOSIHNE KOHEYHOTro HanpsxkeHus paspsga (EOD)
MwuraeT KpacHbIM LBETOM |AKKYMYNATOPbI pa3psiKeHbl
He roput AKKYMYNSITOp U KOHBEPTOP B HOPME, 3aps akkyMynaTopa He
BbIMONHSIETCS
WnankaTtop MocTosiHHO cBeTUTCA Harpyska nutaetcs no obxogHomn cxeme
nnTaHua B 3ereHbIM LiIBETOM
obxon VBIM
MocTosHHO cBeTUTCS MCTOYHMK 06XOOHOr0o NUTAHWUSI HE B HOPME UM BHE HOPMasibHOrO
KpacCHbIM LIBETOM OunanasoHa, nMMbo HencnpaBHa cTaTuyeckas cxema o6xogHoro
nuTaHusa
MwuraeT kpacHbIM LBeToM |HanpsikeHne o6xo4HOro NMTaHusi He B HOpMe
He roput O6xogHoe nuTaHne B HopMe
WHpukaTop MocTosHHO cBeTUTCS Harpyska nutaeTcs oT nHBepTopa
MHBEpTOpa 3€eneHbIM LIBETOM
MwuraeT 3eneHbimM LuBeToM |Kak MUHUMYM B OQHOM MOZyNe MHBEPTOP BKITHOYEH, 3aryLLEH,
PEeX1M OXnaaHnsa CUHXPOHU3MpoBaH (pexum ECO)
MocTosHHO cBeTUTCS VIHBEpTOp He BblAAET NUTAHWE B CUCTEMY; HEUCIPABHOCTb
KpacCHbIM LiIBETOM MHBEPTOpPAa Kak MUHUMYM B OAHOM MOAyre
Mwraet kpacHbiM uBeTOoM [IHBEPTOpP BbIAAET NUTAHUE B CUCTEMY; HEMCMPABHOCTb
MHBEPTOpa Kak MUHUMYM B OAHOM MOAYre
He roput Bo Bcex moaynax nHeBepTopbl He paboTatoT
Wuaunkatop [NocTosAHHO cBeTUTCA Bbixog MBI BknoYeH, ero coctositHue B Hopme
Harpysku 3ereHbIM LiIBETOM
[MocTosHHO cBeTUTCS JIn6o Beixog NBI gnutensHoe Bpems neperpyxeH, nmbo Ha
KpacCHbIM LLIBETOM BbIX04e KOpOTKOe 3aMblkaHue, NGO NMTaHne Ha Bbixode
OTCyTCTBYET
MwuraeTt kpacHbIM LBeTOM |[leperpy3ka Ha Bbixoae VBl
He roput OTcyTcTBYET NUTaHMe Ha Bbixoae VBT
Wuaunkatop [NocTosiHHO cBEeTUTCA HopmanbHbIn pexnm
3ereHbIM LLBETOM
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UHpoukaTop CocTosiHne HasHauyeHue

COCTOsAHNA MocTosHHO cBeTUTCS HeucnpaBHoCTb
KpacHbIM LiIBETOM

4.1.2. 3ByKOBOW aBapuMHbIA cUrHan (3ymmep)

Mpu paboTte VBl ncnonb3yroTcst ABa pasnuyHbIX TMNa 3ByKOBOrO CUrHana, nepevmcrieHHblx B Tabnuue 4-3.
Tabnuua 4-3. On1caHne 3ByKOBbIX aBapUiAHbIX CUTHAOB

ABapumnHbin curHan |HasHaveHue

[1Ba kOpOTKMX curHana |ABapuiiHbIN CUrHan, reHepupyembli CUCTEMON (Hanpumep, OTCyTCTBUE
N OAMH ANVHHBINA nepeMeHHOro HanpsXXeHns B ceTu)

HenpepbiBHbIN curHan |CepbesHble HeUCNPaBHOCTU CUCTEMBI (HaNpUMep, BbIXOA U3 CTPOS
npegoxpanuTens unun céon obopyaosaHns)

4.1.3. PyHKUUOHANbHbIE KNaBULIN

Ha naHenu ynpaBneHns 1 MHAMKaLMn pacrnonoXeHbl 4 (yHKLMOHANbHbIE KMaBULLM, KOTOPbIE NCMOSb3YTCA
coBmecTHo ¢ XK-gucnneem. OnucaHue nx pyHKUMI NpuBeaeHo B Tabnuvue 4-4.

Tabnuua 4-4. OnvcaHve yHKLMOHANbHbIX KNaBuL

®DyHKUMOHaNbHas Knasuiua DyHKLUN

ABapUHbLIN BbIKMOYaTENb BbIkntoueHne NUTaHNs Harpy3Kku, BbIKMOYEHME BbINPAMUTENS,
MHBEpPTOpa, CTaTUYECKON 06XOOHOM CXeMbl U aKKyMynsSTOPOB

TAB MepekntoveHne (BbIOop)

ENTER MNoaTBepxaeHve aencrens

ESC Bbixoa

4.2. Tunbl ctpaHuy XK-gucnnes

Mocne camonpoBepku MBI XK-gucnnen otobpaxkaeT OCHOBHYIO CTpaHULYy, MOKa3aHHyo Ha puc. 4-2; aTy

CTPaHULLy MOXHO Pa3fenuTb Ha TpU 0BrnacTu: cucTemHas MHopMauus, AaHHLIE M KOMaHObI, TEKYLLAa 3anuchb
NCTOPWM COBBITU.
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OkHO

RM-120/20 N=(05) enine (S)  12:00 R i epuasc

~ MBI
CcB2
BYP ]
T e
| OkHo AaHbIx
W komaka
=

1# Inverter abnormal 11-11 11:12:25 ‘ OkHo

TekyLen

3# Fan fault 11-11 11:12:25 — 3anucu

UPS bypass frequency abnormal ncropumn

| 11-11  11:12:25 W |  cobummi

Puc. 4-2. aBHas cTtpaHuua XK-gucnnes

OnucaHue 3Ha4vkoB XKK-ancnnes npuBoanTcsa B Tabnuue 4-5.
Tabnuua 4-5. OnucaHne 3Ha4ykoB XKL

3Ha4ok OnucaHue
BYP MapameTpbl 06x04HOMO pexvma
I;"P MapameTpbl ceT NUTaHWA Ha BXoade
b ®avin nctopun cobbITUn, cMcTeMHas MHOpMaLms

HacTtponka dyHkumMI (kanubpoBka Ancnnes, yCTaHOBKa Naponsi, yCTaHOBKA BPEMEHM,
dopmaT AaThbl, NPOTOKOM CBSI3UN U A3bIKOBbIE HACTPOWKN) Y HACTPOWKU CUCTEMBI
(ncnonb3yeTcs 06CNyXMBaAOLLMM NEPCOHANoM)

[aHHble akkyMynsiTopoB, yCTaHOBKa MapaMeTPOB akKyMyIsiTOPOB (MCMomnb3yeTcst
06CcnyXMBatOLWLUM NEepCoHarnom)

TecT (camonpoBepka 1 06CnyXMBaHWE aKKyMyInsaTOPOB)

®yHKUMOHaNbHbIE KNaBWLLK, UCTONb3yeMble 06CnyXmBatoLwym nepcoHanom (cbpoc
COOOLLEHNIA O HENCMPABHOCTU, OUUCTKA haiina NCTopun COObITUIA, BBIKITFOYEHNE 3yMMEpa,
py4HOE BKITHOYEHME 0OXO0OHOro pexunmMa), Nonb3oBaTenbCkMe HaCTPONKK (pexum paboTsl
CUCTEMBI, HOMEP YCTPOWNCTBA, UAEHTUMUNKATOP CUCTEMBI, PErYITMPOBKA BLIXOAHOIO
HanpspKeHUS, CKOPOCTb OTCMEXMBAHUSA YacTOThl, NPeAenbl OTCNEXUBAHWS YacTOTbl)

Bt T B

BbIxoaHble napameTpbl

=
=
e

Harpy3ska

1
A1
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= E: BkrtoyeHue 1 BbIKNoYeHUe 3ymmepa

F MpoKpyTKa UCTOPUM COBLITUIA BBEPX U BHU3

[ns npocmoTpa napameTpoB UBI, koTopble npeacTaBnaeT kakon-nmbo 3Ha4oK, BbiIbepuTe 3TOT 3HAYOK Ha

I/P

Aucnnee, Kak nokasaHo Ha puc 4-3. Hanpumep, npy BbIGOpe 3Hauka Ha XK-gucnnee otobpasartcs
[aHHble CEeTeBOro NMTaHWsl Ha BXOAEe CUCTEMbI:




naBa 4. OnepaTtopckasi NaHerb ynpasneHus U UHAMKaLmm

RM33-120/20 5 modules on-line 12:00 "
V phase | phase |
****************************************************** - Main input
A 2195 A 18.3
B 2195 B 183
C 219.5 C 18.3

Frequency Power factor

A 5001 A 0.99 :I-""
50.01 B 0.99

C 50.01 0.99 EE I

O

>

+

Puc. 4-3. Bbibop gaHHbIX

[Mpy BbIOOPE 3HAUKE — C NOCNEAYIOLWMM BbIOOPOM kakoro-nubo moayns Ha XKK-gucnnee
oTobpasnTcs paboyee COCTOSHME ATOTO MOAYISA, Kak nokasaHo Ha puc. 4-4:

RM33-120/20 5 modules on-line 12:00 &

Module 1

I/P y

~]
=)

1# Inverter abnormal 11-11 11:12:25 ‘
3# Fan fault 11-11 11:12:25
UPS bypass frequency abnormal 11-11 11:12:25 '

Puc. 4-4. Beibop mogynsi

I/P

Onsa NpocMOTpa AaHHbIX CeTeBOro NUTaHMA Ha BXoade 3Toro Mmoayna BblﬁepMTe Ha ero cTtpaHuue 3Ha4ok




aga 4. OnepaTopckas NaHenb ynpaeneHus v MHAUKaLmm

Onsa NnpocMoOTpa AaHHbIX CeTeBOro NUTaHMA Ha BbiXxoAde 3TOro Mmoayna Bbl6epI/ITe Ha ero ctpaHuue 3Ha4oK

0/P X

" | [11151 NPOCMOTPA@ AAHHBIX HArPY3KM 3TOr0 MOAYNs BblGEPUTE HA €70 CTPaHULIE 3HAYOK el

o]
iii

[
=
o
rm

[nsa npocmoTpa cepBucHoro koaa n sepcum MO atoro moayns BblIoepuTe Ha ero CTPaHNLE 3HAYOK el .

[ns Bo3BpaTa k NpeablayLuei CTpaHuue BbibeprTe 3Ha4oK . [lns Bo3BpaTa K HayanbHoM cTpaHuue

BblbepuTe 3Ha4ok
CTtpaHuua, oTobpaxaemas No yMonyaHuto

Bo Bpems paboTbl cucTeMbl 1 NpY OTCYTCTBUM aBapUNHBIX CUFHAMNoOB B TEYEHNE 2 MUHYT cuctema
nepeknioyaeTcs Ha cTpaHuuy no ymondaxuio. MNMocne Hebonblwon 3agepxku noacseTka XKW BoikniovaeTcs; ans
aKkTMBaLuy gucnnes HaxmuTte nobyio KnasuLly.

4.3 NoapobHoe onucaHne NYHKTOB MEHHo

Hanee npuBogutca nogpobHoe onncaHue rnaesHon cTpanuubl XKK-ancnnes, nokazaHHoOW Ha puc. 4-2.
NHopmaumoHHoe okHo UBI B nHdopmaumoHHom okHe VBT oToGpaxkaeTcs Tekylee BpemMsa U HauMeHOBaHNe
WBI. Hdopmaums B 3TOM OKHe He ncnonb3yeTcs npu paboTe noneb3osartens. OnvcaHwne aTon nHdopmMaumnm
npueBoauTca B Tabnuue 4-6.

Tabnuua 4-6. OnnucaHve anemMeHTOB OkHa cucTeMHon nHdopmauum MBI

Copepxumoe gucnnest 3HayeHue

RM33-120/20 HaunmeHosaHve VBl

12:00 TekyLee BpeMs (3Ha4EeHNs1 HAaCOB U MUHYT B 24-4acoBOM
dopmaTe)

Mehto VMBI 1 cTpaHmua gaHHbIX

Ha ctpaHuue meHto MBI oTobpaxaeTcs HasBaHWe CTpaHuWLbl AaHHbIX, @ Ha CTpaHuLe AaHHbIX OTobpaaeTcs
COAEepXMMOe, COOTBETCTBYHLLEE BbIOpAHHOMY MYHKTY Ha CTpaHuue MeHto. BeibepuTe nyHKT meHio UBI n
CTpaHULYy AaHHbIX ANS NPOCMOTPa COOTBETCTBYHOLMX napameTpoB NBI n HacTpoiku COOTBETCTBYIOLLINX
dyHkumiA. MoagpobHocTM NpuBoasaTcs B Tabnuue 4-7.

Tabnuua 4-7. OnucaHue 3NeMeHTOB OKHa MeHIo 1 AaHHbIX NBI1

MyHkT meHo  |[TyHKT noaMeHo |3HayYeHue
Main input V phase(V) HanpsixeHne dasbl

| phase(A) Tok dhasbl

Freq.(Hz) BxogHas yacToTta

PF KoadhdurumeHT MoLLHOCTH
Bypass input |V phase(V) HanpsixeHune dasbl

Freq. (Hz) YacTtoTta curHana ans o6xogHoro nutaHus

| phase(A) Tok dasbl

PF KoadhduumneHT moLHocTun
AC output V phase(V) HanpsixeHne dasbl

| phase(A) Tok hbasbl

Freqd. (Hz) YacToTa BbIXO4HOIO curHana

PF KoadhdurumeHT MoLLHOCTH
This UPS Sout (kVA) Sout: nonHas MOLLHOCTb
module’s load Pout (kW) Pout: akTmBHas MoLLHOCTb

Qout (kVAR) Qout: peakTnBHas MOLHOCTb

41



naBa 4. OnepaTtopckasi NaHerb ynpasneHus U UHAMKaLmm

TMyHKT MeHI0

IMyHKT nogMeHI0

3HauyeHue

Load (%)

Harpyska (npoueHT OT HoMUHanbHOM MoLlHocTh VBIT)

Battery data

Environmental Temp

TemnepaTypa okpyxatoLLen cpeapl

Battery voltage(V)

HanpspkeHne Ha LWnHe akKyMynsTopoB

Battery current A)

Tok B LWKHe AKKYyMYJATOpPOB

Battery Temp(°C)

TemnepaTypa akkymynsatopos (°C)

Remaining Time (Min.)

Bpewms, octatoweecs ang paGOTbI B peXnme nntaHnAa ot
AKKYMYINATOPOB

Battery capacity (%)

3apsag akkyMmynsaTopoB B NPOLEHTax OT NOMHOro

battery equalized
charging

AKKYMYNSTOpbI B PEXUME BblpaBHMBAOLLIErO (YCKOPEHHOro) 3apsaa

battery float charging

AKKYMYNSTOpbI B PEXUME NOCTOAHHOW NOA3apAOKM

Battery disconnected

AKKyMyﬂﬂTOpbl He NOAKIoYeHbI

Current record

(TEeKyLwuii aBapuiiHbIN
curHan)

OTobpakeHne BCex TEKyLLMX aBapuiHbIX curHanos. Cnmcok
aBapuiiHbIX curHanoB, oTobpaxaeMbivi Ha XXK-gucnnee KoHTpons u
ynpasnexusa UBI, npuseaeH B 1abn. 4-8.

History record

(aBapuiiHbIA curHan n3
ncTopum cobbITuin)

OTobpaxeHne Bcex aBapUHbIX CUrHANoB U3 UCTOPUU COOBITUIA.
Cnncok aBapuiHbIX curHanos, oTobpaxaembln Ha XKK-gucnnee
KOHTpons u ynpaenenus WBI, npuBeneH B Tabn. 4-9.

Menu (BapuaHT A3bika) Mo>xHO BbIGpaTh 0AMH 13 3 A3bIKOB MEHIO
Language
Settings Display calibration HacTtponka TouHocTu XKK-gucnnes

Date format set

MoxxHo BblGpaTb popmMaT npeactasnexus gatel MM DD YYYY
(mecsiy-geHb-roa) n YYYY MM DD (rog-mecsu-geHb)

Date & Time

YcTaHoBKa AaTtbl U BDEMEHU

Language set

Bbibop nonb3oBaTtenem A3blka (KATAWCKUA, aHIMTMACKUIA U OOWH U3
OOMNONHUTENbBHBIX A3bIKOB)

Communication mode

YcTaHoBKa pexuma cBsiau. BoamoxeH Bbibop npoTtokona MODBUS,
npoTokona ynpasneHuns nutaHnem (Power) n cobctBeHHOro
KOpnopaTMBHOro npoTokorna. [1ns npoTokona ynpaBneHus NMTaHneM
HacTpavBaeTcst agpec 060pygoBaHMSA 1 CKOPOCTb NepeaaYm
AaHHblx; ans MODBUS HacTtpauvBaeTcs cBsisb, pexum (RTU, ASC),
agpec o6opynoBaHKs, CKOPOCTb Nepeaayy aHHbIX U KOHTPOSIbHbIE
6uUThI; ANst coBCTBEHHOrO KOPNOPATUBHOIO MPOTOKOA BApUAHTOB He
npeaycMoTpeHo, T.K. OH HAaCcTpanuBaeTCsl KOMMNaHUEN.

Control password set

Monb3oBaTenb MOXET M3MEHUTb Naporib Ha yrnpasnexue 1

Test Command
(Battery Test
Control /

Battery maintenance
test

B xoge aToro Tecta 00CnyXMBaHnst akKyMynsaTopoB nocriegHne B
Lensix nx NpoBepkn nx paboTbl YHaCTUYHO paspsPKaloTCs; B 3TO
BPEMS NPUONM3NTENBHO OLIEHNBAETCS EMKOCTb akKyMynsTopa.
O06xoaHOEe NUTaHMe AOMKHO ObiTb B HOPME, 3apsifi aKKyMynsaTOpoB
He JormkeH ObiTb MeHbLle 25%.
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MyHKT MeHo  [TyHKT nogMeHIo

3HauyeHue

Battery self-check test

MBI BbINONHSAET pa3pag akkyMynaTopoB AN NPOBEPKM NX
cocTossHns. ObxogHoe nNuTaHve JOMKHO BbITe B HOPME, 3apsas
aKKyMynsTOpOB He OOIKeH OblTb MeHbLue 25%.

Stop testing

Py‘-IHaﬂ OCTaHOBKa TeCTOB, BKMn4aa TecTt 06Cﬂy)KI/IBaHVIﬂ nTecTt
3apsapa.

UPS system

information version

Monitoring software

Bepcusa MO moHuTOpuHra

version

Rectified software

Bepcusa MO BbinpsamuTens

Inverted software
version

Bepcusa NO uHBepTOpa

Serial No.

CepuiiHbI HOMEP HEe MEHSIeTCSs1, OH ONpPeaerieH Npu 3aBOACKOW

Rated information

CeTeBble YCTaHOBKMU paGOTalOLLI,eVI CUCTEMBbI

Module type

Tun moayns

4.4. CnncoK aBapuMHbIX CUTHaNoB

[Hanee B Tabnuue 4-8 npuBoaMTCA NOMNHLIM NepeyveHb Bcex cobbitum NBM, oTobpakaeMbix Ha CTpaHuLEe NCTopUK
COoObITUI 1 Ha CTpaHULEe TeKyLLero cobbITus.

Tabnuua 4-8. Cnncok aBapunHbIX CUrHanoB

ABapUnHbIN cUrHan

OnucaHune

UPS power supply

PaboTta cuctemMbl B HOPManbHOM PeXMMe C NUTaHMEM OT MHBEPTOpa

Bypass power supply

PaboTa cuctembl B pexunve 06xofHOro NUTaHus

No power supply

MuTaHne Ha BbIXO4Ee CUCTEMbI OTCYTCTBYET

Battery equalized charging

AKKYMYINSITOP HaXOAUTCS B PEXMME BblIpaBHUBAIOLLETO (YCKOPEHHOIO)
3apsga

Battery float charging

AKKyMyJ’IHTOp HaXO4MTCS B PEXMME MOCTOSTHHOW Noa3apsaakv

Battery discharging

Cuctema paboTaeT B pexume paspsaa akkymynaTopos

Battery connected

AKKYMYNSATOPbI NOAKMOYEHDI

Battery disconnected

AKKYMYNATOPbI HE NOAKMOYEHbI

Maintenance circuit breaker close

Brikntovartens pexnma 06CJ'Iy)KVIBaHMﬂ 3aMKHYT

Maintenance circuit breaker open

BoikntouaTtenb pexvma o6cnyxmBaHMs pasoMKHYT

Emergency shutdown

ABapuitHoe BbikntoYeHne cuctemsl, EPO

Generator connected

BHeLwHWIA reHepaTop NOAKMIOYEH

Mains abnormal

BxogHoe ceTeBoe NUTaHUE He B HOpME

Bypass phase conversion

M3meHeHne (*)a3bl Ha BXo4e OT MCTOYHMKA 0OXO4HOro NMTaHus

Bypass voltage abnormal

HanpspkeHne Ha BXxoge OT UCTOYHMKA 06Xx04HOro NUTaHMs He B HOpMe

Bypass fault

Co6oin 06xoQHOro NUTaHuA

Bypass overload

Meperpy3ka Ha Bbixoae 06X04HOro NUTaHNA

Up to bypass overtime of overload

OnvtenbHas neperpyska no 06xoaHOMY NUTaHMIO
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ABapunHbIN cUrHan

OnucaHue

Bypass frequency tracing exceeds

YacTtoTa curHana ob6xoaHoro nutaHus 3a npenenamm oTcrnexuneaHuna

Switch times up to in this hour

Uncno nepeknoyeHnii Mexay 06XoAHbIM NMUTaHUEM U NMUTaHUEM OT
uHBepTopa Gonee 5 3a nocneaHuii yac.

Output short

KopoTkoe 3aMblkaHue Ha BbIXOA4E CUCTEMbI

Battery EOD

HanpsikeHne akkymynsatopa AOCTUMNO TOYKM OTKIMOYEHMS

Battery self-check

Cwuctema nepeLuna B peXXum camonpoBEPKU akKyMynsiTOPOB

Battery self-check success

HopmManbHoe cocTosiHVE akkyMynAaTOpOB B NPOLLECCe CUCTEMHOM
camonpoBepku

Battery manual check failure

CGolt akkyMynsiTOPOB B NPOLIECCE CUCTEMHON CaMONpPOBEPKM

O6cnyxunBaHe akkymynsTopos

Cuctema paboTtaeT B pexmme 06CnyxnuBaHUs akkyMynsTopoB

Battery maintenance success

Pa6oTa B pexxnme o6cnyXnBaHNs akkyMynsiTOpOB 3aBeplLueHa

Battery maintenance failure

Mpouecc OGCJ'IY)KMBaHVIH aAKKYMYIATOPOB HE B HOpMe

Stop testing

OkoHYaHue pexunmMa CamMmonpPOBEPKM UMW OBCIYXNBaHUS
aKKyMynsTopoB

Fault clearing

C6poc aBapuiiHbIX CUTHaNoOB O HEUCMNPABHOCTSIX

Delete history record

YpaneHue Bcex 3anvcen uctopmm codbITuim

N# communication node connected

Moaynb N# nogknto4eH k cucteme MBI

N# communication node
disconnected

Moaynb N# He nogkntodeH k cucteme UBI

N# rectifier fault

HeuncnpaBHOCTb BbinpsMuTens moayns N#

N# inverter fault

HeuncnpaBHocTb MHBEpPTOPa Moayns N#

N# rectifier overheat

MeperpeB BbinpsimuTens moayns N#

N# fan fault

HewucnpaBHocTb BeHTURATOpa moaynsa N#

N# output overload

Meperpy3ska Ha Bbixoge moaynsa N#

N# overtime of overload

[OnutenbHas neperpys3ka Ha Bbixoge Mmoayns N#

N# inverter overheat

MeperpeB nHBepTopa moayns N#

Inverter power supply ban

3anpeT nuTaHnst OT UHBEPTOpPA

Manual switch of bypass

PyyHoe nepekntoyeHne cuctembl Ha 06X0AHOE NUTaHWeE Harpy3ku

Cancel manual switch of bypass

Py4yHoe nepeknioyeHme cuctembl U3 06X0AHOro NUTaHUS Ha NUTaHWe
Harpysku oT MHBepTOpa

Battery low voltage

AKKYMYNATOPbI Paspsi>KeHbl

Battery reversal

HenpaBunbHas NonspHOCTb akKyMyrsiTOPOB

N# inverter protection

CpabartbiBaHue 3awwmTbl uHBepTopa moayns N#

Input N line disconnected

BxogHast nnHnst N cuctembl He NOAKMYeHa

Bypass fan fault

HeuncnpaBHOCTb BEHTUNATOPA B Moayne 06XoaHOro nuTaHus

N# manual shutdown

Py4dHoe BbikntoueHne moaynsa N#

44



naBa 5. YcTaHOBKa cucTeMbl Ans napannensHon paboThbl

'maBa 5. YcTaHOBKa cuctemMb! Ans
napanfienbHOu padoThbl

MapannensHo paboTatolwas cuctema yctaHaBnMBaeTCs B COOTBETCTBMU C TpeBOBaHNAMU K OAVHOYHON cucteme
n TpeboBaHuAMM, NpuBEAEHHLIMU B 3TOM rnase.

OpanHoYHbIe YCTPOWCTBA YCTAHABMNMBAKOTCA NapannesibHO U COeaMHSOTCA, Kak NokasaHo Ha puc. 5-1, npu aTom
pa3HuLa AJIMH BbIXOAHbIX Kabenein oAMHOYHbIX YCTPOMCTB He AoMkHa npeBbiwaTh 10 M. [na obneryeHus
TEXHUYECKOTo 0BCNyXMBAHUSA U TECTUPOBAHNUSA CUCTEMbI PEKOMEHAYETCS UCMONb30BaTb BHELLHMIA LKad)

06X04HOro NUTaHKUS.

[pyrue ncTtouHunkm
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Puc. 5-1. Tunosasa cxema napannernsHow paboTel cuctemMbl B koHdUrypaumm 1+N

@

#

MpumeyaHme: korga Harpyska npeBbIlaeT MOWHOCTL OAUMHOYHOIO YCTPOMUCTBA, BbIK/OYaTeNb
obxogHoro pexxuma CB3 gomxkeH 6bITb yaaneH.

KaGenu ans napannensHon paboTbl CHabXeHbl ABOMHON n3onsauuen ans sawmTbl Ha agnuHe go 30 m, kabenu
ynpaBneHns s napannenbHon padoTbl AOMKHbI ObITb MOAKMIOYEHBI KO BCEM OOUHOYHBIM YCTPONCTBAM Anst
hopMNPOBaHUSA 3aMKHYTOrO KOHTYpa, Kak Noka3aHo Ha puc. 5-2.
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Puc. 5-2. Kabenu ans napannenbHon paboTbl
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maBa 6. O6cnyxnBaHue

B aton rnaee paccmaTpuBaeTcs obcnyxumsarue VIBM, B Tom yucne garoTcs ykasaHusi No 06Cny>KMBaHuio
CWUMOBOrO MOAYNSA, MOHUTOPUHIY MOAyns 06X0AHOro NMUTaHWsS U 3aMeHe NPOTUMBONbLINEBOro unbTpa.

6.1. Yka3zaHusa no paboTte ¢ cMNoBbIM, 00XOAHLIM U BbIXOAHbLIM
pacnpegenuTernibHbIM MOAYNAMMU

6.1.1. MpenBapuTenbHble 3aMeYvaHuUs
1. Tonbko NHXXeHepbl CJ'Iy)K6bI aKcnnyaTaunn moryTt 060]'Iy>KVIBaTb Moaynb NUTaHNA N Mo4yJNb MOHUTOPUHIA
obxoaHoWN cxeMbl.

2. Cwunosble 1 06xoaHble MOAYnK criegyeT AEMOHTMPOBATL CBEPXY BHKU3, YTOOLI NpeAoTBpaTUThL AedopManim
N3-3a BbICOKOTO MOJIOXKEHUS LIeHTpa TSKeCTH Kopryca.

3. [Ansa obecneyeHusi 6esonacHocTy nepes ob6CnyxmBaHNeEM CUINIOBOro 1 06xoaHOro Moayne obs3aTensHo ¢
NMOMOLLIbIO MyNbTUMETPa N3MepbTE HanpPsPKeHWe Ha KOHAEHCaTopax LUMHbI MOCTOSIHHOIO Toka 1 ybeautecs,
4YTO OHO He npesbiwaeT 60 B; Takke ¢ NOMOLLBIO MyNbTUMETPa U3MepbTE HanpsXkeHne mexay paboyrmum
anemMeHTamu 1 3emnen n ybéegntecs, YTO OHO HE MPEBbLILIAET ONAaCHbIX 3HAYEHWUN, T.e. MOCTOSTHHOEe
HanpskeHne He Bbiwe 60 B, a nepemeHHoe HanpsikeHne He Bbiwe 42,4 B.

4. Mopaynu 06xo4HOro NUTaHMA He NOAAEPXKMBAIOT ropsYYIo 3aMeHy, UX YCTaHOBKa U M3BMNeYeHNe JoMnycKkaeTcs
npuv nepesoge VBl B 06xoaHON pexum anst o6cnyXMBaHUst Unu Npy NofHoM BbikntodeHnn VBT,

5. O6cnyxusaTtb Moaynun gonyckaetcsa yepes 10 MUHYT nocrne u3BnevyeHns CMoBOro Moayns n 06xoaHOro
MOoZyNA, KOTOPbI MOXET ObITb YCTAaHOBIEH B LWKad Yepe3 10 MUHYT.

6.1.2. YKkaszaHMA no o6cnyKuBaHU0 CUIIOBOro Moayns
Ecnu MBI pabotaeT B HOpManbHOM pexunmMe, 1 06XoaHOW MOAYMb B HOPME, TO CUITOBON MOAYIb AOIKEH
obcnyxumBaTbCs B MEPBYIO o4epeab.

1. Haxmute kHonky OFF mogyns ¢ nomolubio Bynasku UM Apyroro TOHKOro npeamMeTa, Modyrnb aBTOMaTUYecku
BbIKIMOYNTCH M BbIVAET U3 CUCTEMBI.

MpumeyaHme: obecneyvbTe OTCYTCTBUE NEPErPY3KN OCTABLUUXCH MOAYNEW Nocne ussneyeHns ob6cnyxnsaemoro
moayns. Ecnu ecTb pyuck neperpysku, nepes BolNONHEHWEM Creayowmnx 4eVCTBUIA NepeBeanTe BCO CUCTEMY
MBI Ha o6xoaHoe nNuTaHue.

2. TMNopoxpaas 10 MUHYT, OTBEPHUTE KpenexHble 60NTbl Ha ABYX CTOPOHAxX NepeaHel u 3agHen CTEHOK CUINOBOro
MOAyNnsA 1 U3BMNeKnTe Moaynb 13 Wwkada.

3. Tlocne obcnyxnBaHua Mogyns yCTaHOBUTE ero B Likad (Nocre yCTaHOBKM OAHOrO MOAYNSA A0 YCTaHOBKM
cnepyoLLero AOMmKHO NPonTh He MeHee 10 cekyHA), 3adMKCMpPOBaB BUHTaMK C ABYX CTOPOH. [Nocne atoro
MOAYMb aBTOMATUYECKN nogknountca k cucteme VBT,

6.1.3. YkazaHua no obcnyxmBaHuio moayrns o6xoaHoro nuTaHmns

Ecnn MBI paboTtaeT B HOpManbHOM pexumMe, U Moayrb 06X0AHOro NUTaHUS B HOPME, BbINOMHUTE cneayolime
[NencTBus:

1. BbiGepute B MeHto KKU pyyHoe nepekntoyeHne Ha obxonHon pexum, NBIM neperigeT B pexum 06xoaHoro
nUTaHus1.

2. 3aMmkHuTe BblKntoyaTenb 06X04HOIo pexuma npu obcnyxmBaHum, Harpyska VBIM GyaeT nutaTtbes B 06x04HOM
pexvme, BKNoYaeMoM anst 06CnyxmusaHus.

3. PasomkHuTe BbIXxogHOW 1 BXxoaHOW BblkntodaTtenu UBIT.
Pa3omMkHUTe BbIKITHOYaTENb BHELLHUX aKKyMYyIaTOPOB.

5. OTBepHWTE KpenexHble 6onTbl Ha ABYX CTOPOHaX nepeaHen naHenn o6xo4HOro Moayrisi, oTcoeauHuTe
nepeaHIo kabenbHy cOOpKy 1 N3BNEKUTE MOAYIMb M3 WKada.

6. [Mocne obcnyxvnBaHWa Moaynsi yCTaHOBUTE €ro B LWKad, 3aTAHUTE BUHTbI C ABYX CTOPOH M NOAKMHOYNTE
nepeaHoo kabenbHyo cHopky.

7. 3aMkHUTe BbIxogHoW BbikntoyaTenb MBI, 3atem BxogHOW BbIKAtOYaTENb.

Yepes 2 MWHYTbI 3aroputca MHAUKaTop 06x04HOro NUTaHUs Ha onepaTopCKOM NaHENN KOHTPOMS U MHAMKAL MM,
YTO yKa3blBae€T Ha HOpMalibHYIO pa60Ty 06X04HOro NUTaHKS.
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8. PasomkHUTe BbiKkMovaTens 06X0AHOro NUTaHms, MHBEPTOP 3anycTUTCSA aBToMaTuyecku, 1 yepes 60 cekyHa
MBI nepenget

B HOPMarbHbIA PEXUM.

6.2. 3ameHa npoTuBonbINeBoro ounbTpa (4ONONMHUTENBHO)

Kak nokasaHo Ha puc 6-1, Ha o6paTHONM cTopoHe nepeaHewn aAsepubl VBIN umeetcs 3 ~ 4 npoTnBONbINEBbIX
dunbTpa, KaXabl U3 KOTOPbIX YAEPXKMBAETCHA HA MECTE C MOMOLLbHO KPOHLLTEHOB C 06enX CTOPOH KaXX4oro
dunbTpa. Npoueaypa 3aMmeHbl kaxgoro duneTpa:

1. Ortkpowite nepepHtoto asepuy NBIM n ocMoTpuTe unbTpbl HA €€ ThiNIbHOW CTOPOHE

n

CHUMUTE OZIVH KPOHLUTENH.

w

CHumunTe NPOTUBONLINIEBOWN (PUNBLTP U YyCTaHOBWUTE Ha ero MecTo YNCTBIN.

P

BepHuTe KpOHLUTENH Ha MecTo.

MpoTuBoNbI-
neson unbTp

, B
KpoHwTenH —{1 H
B

Pwuc. 6-1. MpoTrBonbineson unbTp Ha ThiNIbHOW CTOPOHE nepeaHen asepubl VBl
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naBa 7. TexHn4Yeckue napameTpbl

B naHHOM rmaee npuBoasTcs TexHudeckue napameTpbl NBIT.

7.1. MpMmeHnMbIe cTaHAAPTLI

MBM paspaboTaH B COOTBETCTBUM CO CrieayoLUMM eBponeickKUMU U MeXayHapoaHbIMM cTaHAapTamu: Tabnuua
7-1. CooTBETCTBME €BPOMNENCKUM 1 MEXAYHapOAHLIM cTaHaapTam

MapameTp

Ccbinika Ha HOPMaTUBHbLIA AOKYMEHT

Obwue TpeboBaHua k 6esonacHocTn MBI,
ncnosnb3yemblx B 30HaxX AOCTyna ornepaTtopa

EN50091-1-1/IEC62040-1-1/AS 62040-1-1

TpeboBaHMs K 3NEKTPOMArHUTHOM COBMECTUMOCTHU
(BMC), npegbsiBnsaembie k NBI

EN50091-2/IEC62040-2/AS 62040-2(C3)

Cnocob onpepeneHus paboymx xapakTepucTuk n
TpeboBaHus Kk ucnoitaHnsm MBI

EN50091-3/IEC62040-3/AS 62040-3(VFI SS 111)

MpumeyaHmne: YkasaHHble Bbllle CTaHAapThl BKOYAT COOTBETCTBYHOLLME MOMOXEHWS O COOTBETCTBUM C
o6wmmm ctangaptamu IEC u EN no 6e3onacHoctu (IEC/EN/AS60950), aneKTpoMarHATHOMY MU3MNy4eHuIo 1
nomexoyctonunsocTtm (cepus IEC/EN/AS61000) u ctpontensctsy (cepum IEC/EN/AS60146 n 60950).

7.2. YcnoBua akcnnyatauum

Tabnuua 7-2. MapameTpbl OKpyxatoLeln cpeabl

Moka3aTenu EanHuubl uamepeHus

Tpe6oBaHuA

YpoBeHb aKkyCTUYECKOro
LwymMa Ha pacctosHumn 1 meTp

nb

55,0

BbicoTa mecTa ycTaHOBKU M

He 6onee 1000 m Hag ypoBHEM MOPS; HOMUHANbHasA
MOLLIHOCTb CHMXaeTcs Ha 1% Ha kaxable 100 m B
npomexyTtke ot 1000 go 2000 m.

OTHOCUTENbHAs BNaXHOCTb |%

O71 0 go 95% 6e3 koHaeHcauun

Pabouas temnepartypa °C

Ot 0 0o 40°C, cpok cry>6bl akKyMynsTopoB
CHWKaeTcs BABOe Ha kaxable 10°C npeBblLeHNS
Temnepatypsbl 20°C

Temnepatypa xpaHeHua n  |°C
TpaHcnopTuposku BT

-20 ~+70°C

PekomeHayemas °C
Temnepartypa xpaHeHus
aKKyMynsaTopoB

Ot -20 go +30°C (+20°C - onTMManbHo Ans
XpaHEHUs1 akKyMynsiTopoB)
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7.3. MexaHn4eckune xapakTepucTuku

Tabnuua 7-3. MexaHn4yeckue napameTpbl

MapameTp Kopnyca EavHunubl n1smepenus  |[RM040/10X RM60/10, RM100/10,
RM90/15, RM150/15,
RM120/20 RM200/20

MabapuTol, LUXMxB MM 600x900%1100 [600%x900x1600 [600%x900%x2000

Macca, Kr 120 151 182

LiseT - YepHbin

YpoBeHb 3almThl No - IP20

IEC(60529)

Tun mopynsa EavHuubl nsmepeHus |PM10 ‘PMlS |RM20

abapuTtsl, LLUXMxB MM 440%x600x134

Macca, Kr 21 ‘22 |22

LiseT - YepHbin

7.4. dneKkTpu4yeckme xapakTepmcTukm (BXogqHOM BbINPAMUTESb)

Tabnuua 7-4. Bxoa BbINpAMUTENSI NO NEPEMEHHOMY HaMNPsHKEHUIO (CeTb)

Mokasatenu EovHnubl usmepeHus  |MapameTtp
HomunHanbHoe BxogHoe B 380/400/415 (TpexdasHoe, obLias HelTpanb Co
nepemMeHHoe HanpspkeHue BXOAOM 0OXOOHOro NUTaHms)
[Ovana3oH BXOAHOrO B -40%~+25%
HanpspKkeHus
YacrtoTta2 My, 50/60 (guanasoH: 40~70 Nu)
KoadhdpuumeHT moLHocTn KBT/KBA, npu nonHomn 0,99
Harpyske
CymmapHbIn koaddpuumeHtT | THDI% 3

rapMoHUK

7.5. AneKTpruUyeckne xapakTepucTuKu (NPoMeXyTouUHble Lenu

NOCTOAHHOIO TOKa)

Tabnuua 7-5. AKKyMynaTopbl

MokasaTenu

EAavHuLbl n3mepeHus

MapameTpbl

HanpskeHne Ha WwuHe

B

Homunan: £240 B, guanasoH ogHoro nreva:

aKKyMynsiTopoB 198~288 B

KonnyectsBo CBMHLOBO- HomuHanbHoe 40 akkymynaTopHbIX 6aTaper Ha 12 B nnn 240
KMCMOTHBIX siYeeK aKKyMynaTopoB Ha 2 B

HanpsixeHne NnocTosHHOM B/anemeHT (VRLA) 2,25 B/anemeHT (HacTpavBaeTcs B MHTepBane
noasapanku 2,2~2,35 B/anemeHT) PexuvMbl 3apsifia NOCTOSAHHBLIM
TepmMokoMneHcaums MB/°C/anemeHT -3,0 (HacTpauBaeTcs B npegenax 0~5,0 ana 25°C

mnm 30°C nmbo oTkno4aeTcs)
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aKKyMynsaTopoB
MaKcMMarnbHbIM TOKOM

lMoka3aTenu EpnHuubl usamepennsa  |[MapameTpbi
HanpsixeHne nynscauni % (NpW NOCTOSAHHOW He Gonee 1
noasapsgke
CcTabnnmanpoBaHHbIM
HanpspKeHEeM)
Tok nynbcaumn % (Npn eMKoCTK No He Gonee 5
knaccy C10)
HanpspkeHne NoCTOSAHHOM VRLA 2,4 B/anemeHT (HacTpauBaeTcs B npegenax
noa3apanku 2,30~2,45 B/anemeHT) PexuMmbl 3apsaga
KoHeyHoe HanpsxeHve B/anemenT (VRLA) 1,65 B/anemeHT (HacTpanBaeTca B npeaenax
paspsga 1,60~1,750 B/anemeHT) npu Toke paspsiga 0,6 ot
€MKOCTU
1,75 B/anemeHT (HacTpavBaeTcs B npegenax
1,65~1,8 B/anemeHT) npu Toke paspsaga 0,15 ot
€MKOCTU
(HanpsixeHne EOD nameHsieTcst NIMHENHO B
npegenax ycTaHOBMEHHOro Anana3oHa B
3aBMCUMMOCTM OT paspsaaHOro Toka)
3apsaa akkymynsTopoB B/anemeHT 2,4 B/anemeHT (HacTpauBaeTcs B npegenax
2,3~2,45 B/anemeHT) PexuMbl 3apsiaa NOCTOSHHbLIM
TOKOM U MNOCTOSIHHBIM HaMpsiKeHWEM
MowwHocTb npu 3apsge kBT 10% ot mowHocTn MBI (HacTpavBaeTcs B

npegenax 0~20% ot mowHocTn UBIT)
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7.6. AneKkTpu4yecKkue xapaktepmcTuKu (Bbixoa MHBEpPTOpa)

Tabnuua 7-6. Beixog nHBepTOopa (Ha BaXkHYO Harpysky)

HomuHanbHas mowHocTh (KBA)

EAnHUUbI n3mepeHus

10~200

N3MEHEHNA YacCcToThbl
CUHXPOHU3auuun

HomwuHansHoe BxofgHoe B 380/400/415 (TpexdasHas YeTbipexnpoBogHas

nepemMeHHoe HanpsbkeHue 1 cxema, obwas HenTpanb ¢ 06X0aHbIM
nuTaHvem)

YacToTa2 My 50/60

Meperpyska % Harpyska 110% B TeueHue 1 yaca
Harpyska 125% B TeueHne 10 MyuHyT
Harpy3ka 150% B TedeHue 1 MUHyTbI
Harpy3ska 6onee 150% B TeueHne 200 mc

Tok BbIxoga U3 cTpos % Tok KopoTKOro 3amblkaHus Ha yposHe 340% c
orpaHuyeHnem no spemexu 200 mc

[onycTnMocTb HeNnMHEeNnHoOM % 100%

Harpyskun3

Harpy3ouHasi cnocoGHOCTb No ToKy |% 170%

B HENTpanbHOM NpPoBOAE

C1abunbHOCTb HaMpsXXeHns B % 11 (cbanaHcupoBaHHas Harpyska)

YCTaHOBMBLUEMCSA pexime +1,5 (100% HecbanaHcMpoBaHHast Harpyska)

[MepexopHbin npouecc no % 5

HanpspkeHuo 4

CyMMapHbIn koaduLmeHT % <1,5 (nuHerHas Harpyska), <b (HenuHerHas

rapMOHWK Harpy3ka3)

YacToTHOE OKHO CMHXPOHM3aLNK HomwuHanbHas yactoTta +2 'y (HacTpanBaeTcs
B npegenax +1~+5 Ny)

MakcumanbHas ckopocTb lu/c 1 (HacTpauBaeTcs B npegenax 0,1~5

[wnana3soH HanpskeHnn nHeepTopa

% OT HOMMHana

MpumeyvaHme:

nepvoaa.

1. 3aBopckas HacTponka: 380 B. Cnyx6a akcnnyaTauum MoxeT ycTaHOBUTbL HanpsbxeHne 400 B unu 415 B.
2. BaBopckasi HacTporika: 50 'u. Cnyxba akcnnyaTaumm MOXeT YCTaHOoBUTb YacToTy 60 'y,

3. TNuk-hakTop B cooTBeTcTBMU ¢ EN50091-3(1.4.58) paBeH 3: 1.
4

. B cootBeTctBUM € IEC62040-3/EN50091-3, B TOM 4Mcne C y4eTOM NepexoaHoro npouecca B Harpyske 0-
100-0%, BpeMsi BoccTaHoBMNeHUs 40 5% OT yCTaHOBMBLLETOCS BbIXOAHOMO HaMpsiKeHWs! - NONoBUHA
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7.7. dnNeKTpuyeckme xapakTepmcTukm (BXxon oT MICTOYHUKA
o6xoaHOro NnuTaHus)

Tabnuua 7-7. Bxoa oT UCTOYHMKA 06XOAHOIo NUTaHUSA

HomuHanbHas EavHuybl (40 60 90 100 120 150 200
MoLWHOCTb (KBA)  |M3mepeHus
HomuHanbHoe B 380/400/415,
BX0AHOE TpexdhasHas YeTbIPEXPOBOAHAS CXeMa, obLLast HEiiTparb CO BXOAOM BbINPSIMUATENS 1
nepemeHHoe nepegaya OnopHON HENTPanu Ha BbIXOS,
HanpsbkeHne 1
HomuHanbHbI TOK  |A 60 npwu 91 npwn 136 npu 151 npu 182 npum 227 npwn 302 npu
380 B 380 B 380 B 380 B 380 B 380B 380 B
57 npun 87 npun 130 npu 144 npu 174 npun 216 npun 288 npu
400 B 400 B 400 B 400 B 400 B 400 B 400 B
54 npun 83 npu 124 npu 138 npu 166 npu 207 npun 276 npun
415B 415B 415B 415B 415B 415B 415B
Meperpyska % Harpyska 125% anuTtensHo
Harpyska 130% B TeyeHne 1 yaca
Harpyska 150% B Te4yeHne 6 muHyT Harpy3aka 6onee
1000% B TeveHne 100 mc
JononHutensHas - TepMOMarHuTHbIA aBTOMaTUYECKMI BbIKNoYaTenb Ha Harpy3ky 125% ot
3awmTa uenm HOMMHanNbHOro BbixogHoro Toka. IEC60947-2, kpuBas C
06X04HOro NUTaHNs
HarpysoyHas A 1,7 OT HOMMHaNBLHOIO TOKa
cnocobHocTb
HeWTpanu no Toky
YacTtoTta2 My 50/60
Bpewms MmC [MepeknioveHne ¢ cuHxpoHnsaumen: He 6onee 1 mMc
nepekKnYeHns
(mexagy obxoaHoM
CcXemomn n
MHBEPTOPOM)
Jonyctnmble % ot Bepxnuii npegen: +10, +15 nnu +20, no ymonyanuio +20
npeaens! HOMUHANA | Hyiehnin npegen: -10, -20, -30 unu -40, no ymonuaxmio -20 (Mpuemnemasi 3agepxka
nepemeHHoro N3MEHEHNS HaNPSKEHNA B yCTaHoBMBLLIEMCA pexume 10 cekyHa)
HanpsHkeHWs ans
06X04HOro NUTaHKSA
Jonyctnmble % 12,5, 5, £10 unu £20, no ymonyaHuto +10
npegenbl 4acToThbl
curHana gns
06Xx04HOro NUTaHNs
OKHO YacToTHOM My HomunHanbHas 4YactoTa +2 'y (BO3MOXHa HacTponka B npegenax +0,5 'y,
CUHXPOHU3aUUn ~+5Tu)
MpumeyaHune:
1. 3aBopackas HacTpoiika: 400 B. Cnyxba akcnnyataumm MOXeT ycTaHoBUTL HanpsixkeHne 380 B nnm 415B.
2. 3aBopgckasi HacTpowika: 50 'y. Cnyxba akcnnyaTaumMm MoXeT ycTaHoBUTb YacToTy 60 'u. Hanpumep, MBI
nepeBoanNTCS B PEXUM NpeobpasoBaHusi 4acToTbl, NPU 3TOM pexuM 06XO4HOro NUTaHUS HEAOCTYMNEH.
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7.8. KNAQ

Tabnuua 7-8. KMNA, notepu 1 Bo3gyxoobmeH

HomuHanbHas mowHocTb (KBA) |EauHuubl usamepenus  |10~200 kBA
Kna

HopmanbHbIVi pexum (aBoriHoe % 95
npeobpasoBaHue)

OKOHOMMYHBIN pexum (ECO) % 99

HanpspkeHnem 480 B npu nonHown nn

HEeWHoW Harpvake)

KA npw paspsae akkymynstopos (DC/AC) (batapes akkyMynsaTopoB NOA HOMUHAMbHbLIM NOCTOAHHBIM

Pa6oTta oT akkymynsitopos

%

95

54



[naBa 7. TexHn4yeckne napameTpbl

NMpunoxeHue A PykoBoacTBO NO BbIOOpPY U
3aKa3y MOAYNbHON CUCTEMbI Pe3epBHOro
nUTaHuA

MopynbHbii MBI cepun RM cocTtounT 13 wkada u cnunosbix moaynen. CTpykTypa o6o3HaueHus wkada
npvBOAUTCS Ha puc. 6-1.

RM -XXX/XX

YkasbiBaeT MOLWHOCTb cuctembl MBI / MOLWHOCTE Moayns
060/10 o6o3HavaeT 60 KBA/10 kKBA

090/15 obosHauvaeT 90 kKBA/15 kBA

120/20 o6o3HavaeT 120 kKBA/20 kBA

150/15 o6o3HauaeT 150 kBA/15 kBA

200/20 o6o3Ha4aeT 200 kBA/20 kBA

RM o6o3HauaeT wkad VBT

Puc. 6-1. BapnaHTbl komnnekTaumm wkada

O603Ha4YeHne TUNOB OONHOYHBLIX CUITOBbIX MO,EWJ'IGVI npuBedeHo Ha puc. 6-2:

PM XX

YKa3blBaeT MOLLHOCTb €4UHUYHOIO CUMOBOIro MoAyns
10 o60o3Ha4vaeT 10 KBA

15 o6o3HavaeT 15 KBA
20 ob6o3HavaeT 20 KBA
O603HavYaeT eaAnHUYHbBIA CUIIOBOI MOAY b

Puc. 6-2. BapuaHTbl cunosbix Moaynemn

Mpumep TpeboBaHW AN NPON3BOACTBEHHOIO MOMELLEHNS:

MakcrmanbHoe sHepronoTpebneHne Npon3BoaCcTBEHHOrO nomelleHus coctaenset 120 kBA; ogHako,
npegnonaraeTcs ero yBenuyenve o 200 kBA B TeueHue 3-5 net. Micxoast us aToro, MoXHO npuobpectu wkad Ha
200 kBA 1 6 cunosbix mogynewn no 20 kBA, o6pasytomx cuctemy MBI mowHocTeio 120 kBA, cnocobHyto k
pacLUMpeHnto A0 OHNaMHOBOW cucTeMbl MoLHocTbio 200 kBA. Kogpbl Ans 3akasa:

1 komnnekt RM-200/20;
6 komnnektos PM20.

Cnncok onuuin:

nnata RM-SNMP: nnata gMCTaHUMOHHOIO MOHUTOPWHIA MO CeTY;
npoTmsonbineson unstp RM-1600: 3awuta ot nbinm Ans wkadga eeicoton 1,6 m;
npoTtusonbineson punbtTp RM-2000: 3awmuTa oT Nbiny Ang wkada BbICOTON 2 M.
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