NHCTPYKLINA N0 IKCMTYATALIAW

ACTOYHWK BECMEPEBOIHOT O MUTAHMA
GEPMW CM

30KBA \ 45KBA \ 90KBA




Mpeauncnosue

MpumeHeHne
PykoBOACTBO comepXuT MHGopmaumo 06 yCTaHOBKE, MCNONb30BaHUM, AKCnyaTauum 1 06CnyKuBaHUM
mozynbHoro UBIT. MNepep ycTaHOBKOW BHUMATENBHO NPOYUTANTE 3TO PYKOBOACTBO.

Nonb3oBaTensam:
WHxeHep TexHuyeckoi Nopaepxku
WHxeHep no akcnnyatauum

[MpumeyaHue

Otnapky u obenyxmsanue MBI QomkeH BbINONHATL UHXEHep, aTTeCTOBaHHbIA NPOU3BOAUTENEM UMK ero
npeacrtasutenem. B npoTMBHOM Criyyae nof yrpo3o MOXET OKa3aTbCsi 6e30macHOCTb nmepcoHana, a
nospexaeHns MBI He 6yayT cunTaTbes rapaHTUAHBIM Criy4aem.

TexHuyeckas nopaepxka. o Bcem TEXHUYECKUM BONpOCaM, NoxanyicTa, obpaljaiTech Ha support.nag.ru



Mepbl 6e30nacHoCTy
B naHHoM pykoBofcTBe Nonb3oBaTens npefcraBneHa nHopmaums no npasunam n mepam 6e3onacHocTu
NP MOHTaXe, YCTaHOBKe, NMOAKIIOYEHNN, akennyaTauun n obcnyxusanns MBI, Moxanyicta, BHUMaTENbHO
npoyMTanTe 1 TILATENbHO U3y4nNTe JaHHOE PYKOBOACTBO MONb30BATENS NEepes YCTaHOBKOW, MOHTaXOM U
akcnnyatauyei UBIT.

BH/MAHUE

BHUMAHWE! CywecTtByeT puck NOpaXeHWs SneKTpu4ecknm
TOKOM

OTOT CUMBOI O3HAYaET, YTO HeNb3s BbibpackiBatb WBIT nnum
akkymynsaTtopHole 6atapen WBI Bmecte ¢ ObITOBbIMM

OTXOAaMMW.  YCTPOWCTBO  KOMMMEKTYETCS  repMeTUYHbIMM
aKKyMYNSTOPHBIMM ~ KUCTOTHbIMM ~ GaTapesmn 1 Tpebyet
cneumanbHoi ytunusaumu. MogpobHee 06 3TOM  MOXHO
Pb y3HaTb B MECTHOM LieHTpe Mo YTWnM3auuu WU NOBTOPHOMY
NCMONb30BaHMI0 OMaCHbIX OTXOLOB.
3T0T cuMBON  O3Ha4aeT, 4TO Henb3s  BblbpackbiBaTh
areKTpUYecKkoe W 3NeKTPOHHoe O06OpyAOBaHWE BMECTe C
BbiToBbIMM OTX0Aamu. MoapobHee o mpaBunax yTUnKU3aLUm
MOXHO Y3HaTb B MECTHOM LEHTpe Mo yTunu3auum u
MOBTOPHOMY WCMOJIb30BAHMI0 OMaCHbIX OTXOLOB.

Otnagky n obcnyxveanne MBI gomkeH BbINOMHATb UHXEHEP, aTTeCTOBaHHbIN NPOU3BOAUTENEM UMK €ro
npeactasutenem. B npoTMBHOM cCryyae nog yrpo3od MOXET Oka3aTbCsi 6€30macHOCTb MmepcoHana, a
nospexaenus MBI He 6yayT cumtaTbCs rapaHTUMHBIM CITy4YaeM.



A A MPEOYMPEXOEHWVE — BbiCoKMi TOK yTEUKM Ha 3eMTHO

OcoBeHHO BaxHbIM SBNSIETCS NOAKIIOYEHNE 3a3eMNEHU A0 MPUCOEAMHEHUS UCTOYHMKA MUTaHWA (Kak
3NeKTPOCeTH, TaK U akKyMynsTopa).

[aHHoe obopynoBaHWe LOMKHO ObiTb 3a3eMSIEHO B COOTBETCTBUM C MECTHBIMU 3NEKTPOTEXHNYECKUMM
npasunamn 1 HopMamu. TOK yTeuKW Ha 3emsio - B pegenax ot 3,5 o 1000 mA.

lNepexoaHble 1 YCTaHOBMBLUMECS 3HAYEHMS TOKA YTEUKM Ha 3eMITI0, KOTOPble MOTYT BO3HWKATb Npu 3anycke
06opyaoBaHuMs, AOMKHbI Y4UTBIBATLCS NPK BbIGOpe BbICTpoaencTByoLLMX i 06wwmx Y30.

Cnepyet BbibupaTtb Y30 (RCCB), HeuyBCTBUTENBHbIE K OAHOHANPABIEHHEIM UMMYbCaM NOCTOSHHOMO TOKa
(kmacc A) u umnynbcam Toka B nepexoaHbix pexumax (RCCB).

CregyeT OTMETUTb, YTO TOKM YTEYKW Ha Harpy3kv Ha 3emnto Takke ByayT npoxogutb Yepes Y30.

A A KOMMOHEHTBI, KOTOpPblE MOXET O6Cﬂy)KVIBaTb nonb3oBaTernb

Mio6ble npoueaypbl No o6CnyxuBaHN 06opyaOBaHNS, CBA3aHHbIE C JOCTYNOM BHYTPb Kopnyca, TpebyoT
MPUMEHEHNs  CreumarnbHbiX MHCTPYMEHTOB M JOMKHbI  BbIMONHATLCA TOMBbKO  KBANMMLMPOBAHHBIM
nepcoHanom. KOMMOHEHTbI, AOCTYN K KOTOPbIM BO3MOXEH TOMbKO MPU CHATUM 3aLUMTHOWM KPbILKA C
MOMOLLH0 MHCTPYMEHTOB, He MOTyT 06CNYXNBATLCA MOMNb30BaTENEM.

HanHbiin MBI nonHocTbio cootBeTcTBYET cTangapty "IEC62040-1-1-General and safety requirements for
use in operator access area UPS" (O6wwme TpebosaHus 1 TpeboBaHus k 6e3onacHocTi ucnonb3osaxus VBl
B 30He AocTyna onepatopa). OnacHoe HanpsbkeHue NpUCYTCTBYET B akKyMyNsSTOPHOM OTCeke. TeM He
MeHee, PUCK KOHTaKTa C 3TUM BbICOKUM HaMpshkeHUeM Ans 0BbI4HOMO nepcoHana CBOANTCS K MUHUMYMY.
lMockonbKy MPWUKOCHOBEHWE K KOMMOHEHTaM C OMacCHbIM HanpsbkeHWeM BO3MOXHO TOMbKO MPWU CHATUM
3aLUMTHOM KPBILLKY C MOMOLLIO MHCTPYMEHTA, BEPOSITHOCTb MPUKOCHOBEHNS K KOMMOHEHTAM, HAXOAALLMMCS
MOA BbICOKUM HAMpsHKEHUEM, MUHUMAsbHA.

Mpw akcnnyataumm 0bopynoBaHNs B HOPManbHOM pexuMe ¢ CoBMoaeHNeM pekoMeHO0BaHHbIX B JaHHOM
PYKOBOACTBE npoueayp pUcK 4n1s Mtoboro nepcoHana oTcyTCTBYeET.

A A [MocTosiHHOE HanpshxeHue akkymynsaTopos npesbiwaeT 400 B

TMiobble npoueaypbl Mo 06CMYXMBAHWIO aKKyMyNSTOPOB, CBA3aHHbIE C 4OCTYNOM BHYTPb koprnyca, TpebytoT
NPUMEHEHNS1  CMEUMarnbHblX  MHCTPYMEHTOB  WAM  KMKOYed UM [JOIDKHbl - BbINOMHATHCA  TOMbKO
KBanMMULMPOBaHHbIM NEPCOHANOM.

OCOBbIE MEPbI MPEOOCTOPOXHOCTW OOMKHbI MPUHUMATLCA TMMPW  PABOTE C
AKKYMYNATOPAMMU, NOOKNHOYEHHBIMA K  OAHHOMY  OBOPYAOBAHMIO. MPA
MOCNEOOBATEJIBHOM  MOAKMKOYEHMW  TIOCTOAHHOE  HAMPAXEHWME HA  KINEMMAX
AKKYMYNATOPA NPEBBIWAET 400 B A MOXET BbITb CMEPTENTIbHO OMACHbIM.

[Mpon3BOAMTENM aKKYMYNSTOPOB NOAPOBHO NEPeYnNCnsoT Mepbl NPELOCTOPOXHOCTH, KOTOPble HE06X0ANMO
cobntopgath npu pabote ¢ 6onbLLON BaTapeer akkyMynSTOPOB UMK B HEMOCPEACTBEHHOM BIM30CTN OT Hee.
TN Mepbl NPesOCTOPOXHOCTM LOMKHbI HEYKOCHUTENBHO cobntogatbes B ntoboe Bpemsi. Ocoboe BHUMaHWe
[OMKHO OblTb YAENeHO pekoMeHAaLMsM, KacalowMMCs MECTHbIX YCNOBWN OKpyXaloweid cpedpl K
obecneyeHmns 3aLUMTHON OAEXAO0M, OKa3aHWs NEPBON MOMOLLY 1 HANMYKUs CPEACTB NOXAPOTYLLEHUS.
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Ffaaea 1. YcTaHoBka UBI

B artoit rmaBe paccmatpusaetcsa yctaHoska VBI cepum CM (ganee - WBIT), B TOM yncne HavanbHas
NpOoBepKa, HAaCTPOKKa, BbIOOP MeCTa yCTaHOBKY, NOAKMIOYEHME Kabenen N MOHTaXHbIe YepTEXM.

1.1 BBeaeHue

B atoit rmaBe onucaHbl CooTBeTCTBYIOWME TpeboBaHus K pasmeLleHunio MBI n nogknoyeHmto kabenei.

Ha kaxgom obbekte umeloTcst CoBCTBEHHble TpebOBaHWsA, NOSTOMY B AaHHOW rnaBe MpWUBOAATCS
noLLaroBble WHCTPYKLMKM NO YCTAHOBKE, SBRSAIOLLMECS PYKOBOACTBOM MO OBWMM NpoLeaypam W npakTuke,
KOTOpble A0MKHbI COBNIOAATLCS UHXEHEpaMM

e e MPEOQYNPEXOEHWE - YcraHoBka [OOMKHA BbIMOMHATLCA TOMbKO CUMaMm

KBanUuLIMpPOBAHHOIO NepcoHana

YcraHoBka M MoHTax MBI gomkHbl NpousBoaMTCA KBANMMPUUMPOBAHHBIM  MHXEHEPHO-TEXHUYECKUM
nepcoHanom ¢ 4onyckoM Ans paboTbl C COOTBETCTBYHOLMM HaNPSHKEHUEM.

He nogkntovanTe anektponutanue k 06opygosaHuio MBI 4o ero NpuHATHS B 3KCNyaTaumio MHXEHEPHbIM
nepcoHanom.

Mpumeyanne: [ns nogsoda nNuTaHWs Heobxoaumo mcnonb3oBath 3-GhasHbii 4-
NPOBOAHbIN kabernb

CraHgaptHbin  UBIT MOXeT nogknoyaTbCA K pacnpefenuTesibHbIM - 3MeKTpOoCeTaM  NepeMeHHOro
HanpsbkeHus cucteM TN, TT n IT (cm. crangapt IEC60364-3) ¢ 3-hasHbIM S5-NPOBOAHLIM BBOAOM.

A A MPEOYMPEXOEHWE — OnacHoCTb OT akkyMynsiTOpoB

OCOBbIE MEPbBI TMPEOOCTOPOXHOCTW [OOIMKHbI  MPUHUMATBCA TPU  PABOTE C
AKKYMYTNTATOPAMW, NOAKMKOYEHHBIMM K JAHHOMY OBOPYOOBAHWIO. Mpu nocnegosatenbHOM
MOAKMIOYEHUM MOCTOSIHHOE HanpshKeHWe Ha Knemmax akkymynstopa npesbiwaeTt 400 B u moxeT ObiTh
CMepTENbHO OMacHbIM.

Bo n3bexaHue TpaBM OT Crly4anHOro NOSIBNEHNS ANEKTPUYECKOn Ayrn He0BX0AMMO 3alLmLLaTh rnasa.
CnepyeT cHATb € cebs Konblia, Yachl U BCE METaNNMYECKNE NPEAMETHI.

HapeHbTe pe3nHoBbIe NepyaTku.

[Mpu yTeuke 3NeKTponuTa U3 akkymynsropa unm ero u3M4eckoM NOBPEXAEHUN ero creayet 3aMeHUTb,
NOMECTUTb B KOHTEMHEP, YCTOMYMBLIN K CEPHOM KWUCMOTE, U YTUNU3NPOBATL B COOTBETCTBUM C MECTHLIMU
npasunamm.

[py NonagaHmm dNeKTPONNUTa Ha KOXY NOpaxXeHHyo obnacTtb cnegyeT HeMeaseHHO NPOMbITb BOAOM.

1.2 PacnakoBKa U NpoBepKa o6OpyAOBAHUS

PacnakoBartb VBl 1 npoBepnT:

BHewHwnin Bng u coxpaHHocTb MBI Ha npegmeT mexaHuyeckun noBpexaeHuin. MMpu obHapyxeHuw,
3a(PMKCMpPOBaTb MEXAHWYECKME MOBPEXOEHWUS U HEMeAIEHHO 00paTUTbCs K nepeBo3dnky U Baiemy
Aunepy.

Ybegutecs, 4to Bam goctaBunm umeHHO To 060opyaoBaHue, koTopoe Bbl HamepeBanuchk npuobpectu. Bl
MOXeTe yA0CTOBEPUTLCS B 9TOM, HOMEp MOLENM YKa3aHHbIN Ha 3aaHel naHeny obopyaoBaHus.



1.3 PasmeweHue

1.3.1 PasmewreHue UBMN

VBl npeaHasHayeH ans yCTaHOBKW BHYTPU NMOMELLEHWA, B KOTOPbIX JOSKHA NOAAEPXKMBATLCSA YUCTOTA U
obecneumBaTbCs XOpOLAs BEHTUNAUMS ANS MOAAEpXaHUs TemnepaTypbl OKpyXarowei cpedpl B
yCTaHOBMNEHHbIX Npegenax. [ns oxnaxaeHus MBI ncnonbayeTes NpuHyauTenbHas LMpKynaumus Bo3gyxa ¢
MOMOLWbO ~ BCTPOEHHbIX BeHTUNATOpoB. Oxnaxgalwmi BO3dyx MOCTynaeT B MOAyMb  uYepes
BEHTUNSALMOHHbIE PELIETKW, PacroNOXEeHHbIE B NEpPeaHel YacTu Kopnyca U BbIXOOWUT Yepe3 peLleTku B
3aHewn yactu Kopnyca. He 3akpbiBaiTe BEHTUNSALMOHHbIE OTBEPCTUS.

Mpn HeobXOAMMOCTW YCWUNEHUS OXNaXOatoLero BO3AYLWIHOMO NOTOKa CheayeT YCTaHOBUTb CUCTEMY
BbITSXKHbIX BeHTMNATOpoB. Ecnu VBl akcnnyatupyetca B 3arpsi3HEHHON cpefe, crnedyeT MCnosib3oBaTb
BO3AYLUHbIN (OUNBTP U PETYMSIPHO €0 YACTUTDL AN 0becneyeHmns BO3AYLIHOMO NoToka.

Mpumeyanue: VBN gonxeH BbITb ycTaHOBNEH Ha BETOHHOM UK APYrON HEroptoYen NOBEPXHOCT!.

1.3.2 Momew,eHue anga AKb

CeuHU0BO-kMcnoTHble AKD BbIAENAOT HEKOTOPOE KONMMYECTBO BOAOPOAA B KOHLIE 3apsiaKu, NOSTOMY 06bEM
CBEXEro Bo3ayxa A0IKEH COOTBETCTBOBATL TpebosaHnam EN50272-2001.

Temnepatypa okpyxaroLen cpeabl ABNAETCA O4HUM U3 OCHOBHbIX (hakTOPOB, onpeaensoLmux emkocts AKb
1 KOSIMYECTBO LIMKIOB pa3psaos n 3apsigok AKB.

OnTtumanbHas paboyas Temnepatypa 6atapeit: 20 ~25°C.

JKennyatauun npu Temnepatypax Himke 200C cokpallaeT BpeMsi aBTOHOMHOM paboTbl OT akkKyMynSTOPHbIX
Batapen; akcnnyatauus 6atapeit npu TemnepaTtypax Bbile 250C cokpaLlaeT Cpok cryxbbl akkymynsTopa.
[ns 6esonacHoro ucnonb3oBaHusa Gatapeir, noxanyncra, ybeautech, YTO KOMNMEKT BHELWHUX 6atapen
nogkntovaetcs k MBI yepes BbikntovaTens.

Ecnu 0bopyfnoBaHue ycTaHaBNMBAETCA HE Cpasy, OHO JOSMKHO XPAHUTLCS B NOMELLEHNN, 3aLUMLLEHHOM OT
MOBbILUEHHOWM BMAXHOCTW U UCTOYHUKOB Tenna. AKKYMyNSTOpbl CneayeT XpaHuTb B CyXOM MpoXfiagHoM
MecCTe C XopoLLen BeHTUnsuven. Hanbonee noaxogsiias Temneparypa npu xpaHeHum - ot 20°C go 25°C.

1.3.3 Tpe6oBAHUSA K YCAOBUSAM XpaHeHUs UBII

O6opynoBaHue LOMKHO XPaHUTLCS NOAANbLUIE OT MCTOYHWKOB Tenna 1 Boabl, u3beraiTe pasmeLleHre nog
npsAMbIMKU - conHeYHbIMKU Nydamu. AKB JOMmKHbI XpaHUTLC B CYXOM W MPOXMagHOM MECTe C XOpOLLew
BeHTUnsLMen. PekomeHayemas Temnepatypa ans xpasenns 20°C - 25°C.

[ns npepoTepalyenns rnybokoro paspsaa AKB, akkyMynsatopbl pekoMeHayeTcs Noa3apsikaTh.

1.4 PasmeweHne UBIM

[ns npoaneHus cpoka cnyxobl B mecte yctaHoBku MBI gomkHo obecneunBatbes crneaytoLlee:

MpocToTa npoknaaku kabeneit.

[ocTtatouHoe mecTo Ans paboTsl.

[MoTOK BO3AYXa, AOCTATOYHbIN ANS paccesHus Tenna, Boiaensemoro UBIT.

3aluTa OT KOPPO3MOHHO-AKTUBHOI ra30BOW Cpeapbl.

3awymta ot Ype3MepHON BAXHOCTM 1 UCTOYHWKOB Tenna.

3awuTa oT nbinu.

CooTBeTCTBIE COBPEMEHHBIM NPOTUBONOXAPHLIM TPEOOBAHUSM.

Temnepatypa okpyxatowen cpegpl 20~25°C. B aTOM AnanasoHe Temnepatyp akkymynstopbl pabotatoT
Hambonee 3GeKTUBHO (MHGOPMALMA O XPaHEHUM W TPAHCMOPTUPOBKE aKKyMynsTOPOB, @ TaKke O
napameTpax oKpyxatoLLei cpeabl npusoguTcs B Tabn. 9-2)

1.4.1 Pa6o4yee NpOCTPAHCTBO

Mockonbky VBl He MeeT BEHTUNSALMOHHBIX OTBEPCTUI B BOKOBbIX CTEHKAX, BblAEpKMBaTb BOKOBbIE 3a30pbl
HeT HeobxoaumOocTHw.



[ns obecneyeHuns 06bI4HOM paboTbl ¢ NpucoeanHeHnem cunosbix krnemm MBI pekomenayeTcs 0cTaBnsTh

[0CTaTO4HOE MPOCTPAHCTBO Y NepeaHelt 1 3agHeit CTeHOK 0BopynoBaHus, obecnedmBatoLiee CBOGOAHbIN
NPOX0f NepcoHana npy MoNHOCTbL0 OTKPbITLIX ABEpLIaX.

1.4.2 AocTyn Cc nepeAHeun U 3aAHenU CTOPOH

KomnoHeHTbl WBIT pacnomnoxeHbl ¢ y4eTOM BO3MOXHOCTW AOCTyna Ans o6CnyxwBaHWs, OWarHOCTUKKA W

PEMOHTA CO CTOPOHbI NepeaHeit U 3afHeil CTEHOK. TeM CaMbiM YMeHbLUAETCst NOTPeOHOCTL B NMOLLAAM Ans
BokoBoro goctyna

1.4.3 OKOH4YATEeAbHOE pA3MELLL.EHnE

Kora 060pyaoBaHie OKOHYaTENbHO YCTAHOBMEHO B HY)XXHOM MeCTe, YOeauTeCh, YTO perynmpyemMbie Onopbl
HACTPOeHbI TakuM 06pa3oM, YToObl MBI 3aHsn HEMOABMKHOE YCTONYNBOE MOMNOXEHME.

1.4.4 KomnoHoska UBI
Komnoroska VB[ nokasaHa Ha puc. 1-4.

SEMMP NapassasasHoe BRACHEHWE

Cymme
-]- AMUEBOs NOHEAL KOHTOETH
: |

Pyssoi

BRIKARDYATEAR

———  CHACBOM MOAYAD

—
R
- |

ABTOMAN Tl — 3 Eashuranan
Moayab ECADAKD
Bainac
B KaSeasHmEM BE04
B CDOPME BAAMNCA
Craoeoi |
MADAY AR }
KaSeabHsid 8EDA
E 8 CODpAE EpyTa
K|

PucyHok 2 — LWaccv WBIT ¢ 4 cunoBbiMM MogynsiMu
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PucyHok 4 — LWacewm VMBI ¢ 2 cunosbiMv mogynsamu

1.4.5 YCTAQHOBKQ CHMAOBbBIX MOAYAEM
Konn4yecTBo CUMOBbLIX MOAYNeEN, KOTOpble MOXHO YCTAHOBWTb B LUACCU 3aBUCUT OT TOTO Kakyld MOAenNb

Liaccu Bbl Bbl6paJ'II/I. Cunosble MoAynn HeOGXO,D,I/IMO yCTaHaBnMBaTb CHU3Y BBEPX.

. ___I¥]

.

q KaBeanHki
BECA B ODODAME
BAAMNICO

EassamaHos
KOACAKD

KaSeanHkiA

. ERCA B dpopiae
BIAAMNC

- KoBeAsHEst BEDA
B COODRE KDYTa

Y6ep|/|Te AEeKOopaTuUBHbIE NNaHKWU-3arnyLwkn Ha Lacck, Ana 3T0ro NOTAHUTE WX BBEPX, KaK NokKa3aHO Ha

pUCyHKe 5a.

YcTaHoBWTE CUIOBOI MOAYMb B LACCH.
3akpenuTe C1MoBoi MOAYMb C MOMOLLbO BONTOB K LUACCH.

YcraHoBuTe D,eKopaTMBHble niiaHK1 06paTHO KaK Nnoka3aHo Ha pMcyHKe o0.

(a)CHsTve oekopaTuBHbIX MnaHok (6) YcTaHoBKa C1oBOro Moagyns

10



Screws®4

(a)CHsTHe oekopaTuBHbIX MnaHok (6) YcTaHoBKa CUOBOrO MOayns

Screws®4

(B) YcTaHoBKa AeKOpaTMBHbIX NMaHOK (r)3akpenneHne nnaHokK
PucyHoK 5 — YcTaHoBKa CUOBbIX MOAYIEN B LLACCK

Mpwn ycTaHoBKe Laccy B CEpBEPHbIN LwKad HeobXoauMo MCMomb3oBaTh KOMMNEKT PENbCoB UMK MOMKY.
YCTaHOBUTE KOMNNEKT PenbcoB B CTOWKY, CHUMUTe GokoBble nmaHenu WBIT n koHconb, Kak nokasaHo Ha
pucyHke 6. YctaHosute MBI B CTONKY 1 3akpenuTe ¢ NOMOLLbL0 BUHTOB M6 (20wT).

v

LY

LT T A L “-__

(a) CHsTve GOKOBbIX MAHENEM 1 KOHCOMNM
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CRE T R Y

oA A m e

.

(6) YctaHoBka WBIT B cepaepHbIn wkad
PucyHok 6 — YcTaHoska MBI B cepBepHbIn wkad

1.4.6 BBoA ka6eAen

Kabenu wmoryt Beogutbcst B VBl cBepxy M CHM3y, kak nokasaHo Ha puc. 1-9. KabenbHble BBOAbI
npeayCcMOTPEHbI B BEPXHEN W HKHEN YacTax kopnyca /BT

PeKomeHnyeTcg yKnaabliBatb CUITOBbIE kabenu BO BXOAHblE KaHanbl No obenm CTOPOHaMm 3aHen ABepLpbl
LI.IKaq)a, 4TOBbI HE Co3naBaTh I'Ipel'lﬂTCTBMIZ Ona BEHTUNALMN.

(a) KabenbHbIi BBOA B 2X 1 4X MOAYNbHOM LLaccu
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J Reserved Ul
entry hole

(a) KabenbHbIii BBOA B 6 MOZYNbHOM LUaccH
PucyHok 7 — KabenbHble BBOAb!

1.5 3awmTHbIE YCTPOUCTBA

B uensx 6e3onacHoCTM pekOMeHAYeTCs YCTaHOBUTb BHELLHWE aBTOMATUYECKIE BbIKMOYaTENN UNK Apyrie
3alMTHbIE YCTPOKCTBA B Lenu nuTaHus cuctembl MBI oT cetu nepemeHHoro Toka. B atom pasgene
npueoguTca obLas npakTnyeckas WHGOpPMaUMs Ans KBanuMMUUMPOBAHHBIX WHXEHEPOB-MOHTAXHMWKOB.
WHXeHepbl-MOHTaXHUKM JOMKHbI 06NnafaTth 3HaHUAMW HOPMATMBOB W CTaHOAPTOB Npokrnagku kabenen, a
TaKke U3y4nTb yCTaHaBnMBaemoe 0bopyaoBaHue.

1.5.1 BxoAbl BbiNnpsimuTeAss U 06xoaHoU cxembl UBI

YCTaHOBMTE NOAXOAALLME 3ALUMTHbIE YCTPOMCTBA B pacnpesenuTeNbHOM LLUMTE BXOAHOMO CETEBOrO NUTaHNS
C YY4ETOM [0MyCTUMOMN TOKOBOW Harpy3ku kabensi nutaHus U neperpy3oqHon CnocobHocTH cuctembl. Kak
NpaBuno, PeKOMeHZYeTCs MCMOMb30BaTb MarHUTHbIA BbIKITOYaTeNb C COOTBETCTBYIOLEN CTaHOapTy
IEC60947-2 kpuBoit 0TKMto4eHUS C (HOpMAarbHbIN), pacCUMTaHHbIA Ha TOK, paBHbIM 125% OT yka3aHHOro B
Tabnuue 9-7.

Ecnu B BbilecTosLEN CeTW anekTponuTaHns TpebyeTcs 3awmta OT 3amblikaHnid Ha 3emnto (Y30), 10
yCTaHaBMBaeMble YCTPOCTBA AOMKHbI 06nafaTh CnegyowmMm XapakTepucTykamu:

YyBCTBUTENBHOCTb K OAHOHANPABEHHbIM UMMYNbCaM MOCTOSHHOIO TOKa (knacc A) B ceTu;

YCTOMYMBOCTb K NEpeXoaHbIM MMMYNbCaM TOKa;

BO3MOXHOCTb PErynmpoBKu CpeaHen YyBcTBuTensHOCTH B npegenax 0,3~1 A.

Y30 pomkHo obnagatb YyBCTBUTENBHOCTLIO K OAHOHANPABNEHHbIM UMMYbCaM NOCTOSHHOTO TOKa (Knacc
A) B CETW 11 YCTONYMBOCTBIO K NEPEXOAHBIM UMMYNbCaM TOKa, Kak MOKa3aHo Ha pucC. 8 COOTBETCTBEHHO.

R

PucyHok 8 — O6o3HaueHue Y30
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1.5.2 Bbixoa UBI
MBI cHabxeH rnaBHbIM BbIKMKOYATENEM BbIXOAHOIO HAMpshKEHUs; MOnb30BaTeNb AOMKEH YCTaHOBUTb
YCTPOWCTBA 3aLLMTbI OT TOKOBbLIX NEPErPY30K HA KAXOOM BbIXO4e BHELIHETO pacnpeenuTensHoro Wwkada.

1.6 CuaoBble kabeAun

Bbibop kabenei [omkeH COOTBETCTBOBATb OMMCaHMIO, MPUBELEHHOMY B 3TOM pasgene, MeCTHbIM
HOpMaTVBaM 1 CTaHZapTam NPOBOAKM, a TaKKe YCNOBMAM OKpyxatoLlei cpedpl. Cm. ctaHaapt IEC60950-1,
Tabn. 3B.

A A NPEQYNPEXIEHVE

Mepen npucoeamHeHnem kabenei k MBI npoBepbTe COCTOSHUE M MONOXKEHWE BbIKMOYATENEN Ha BXoae
BbINpAMUTENS UK Ha BXxode 0bxoaHon cxembl MBI 1 Ha pacnpeaenuTensHOM LWMTe NuTatoLLeit CeTu.
Ybeautecb, UTO 9TV BbIKNKYATENM PA3OMKHYTbI M MpUKpenuTe Tabnuuky, Npeaynpexgaollylo o
HeJonyCTUMOCTW HECAHKLIMOHMPOBAHHbIX AENCTBUIA C STUMU BbIKITKOYaTENSMU

Tabnuua 1-2. MakcumanbHbI TOK B YCTAHOBUBLUEMCS PEXUME W KOH(MUIypaLmus kabenbHON CUCTEMb

HoMuHanbHbIN TOK, A
. . Tok paspsokm AKB B
MoLHocCTb Bx. TOK npu nonHow 3apsigke | Bbix. TOK, npu  NOJSHON :
E.0.D=1.67V/cell, Bes
(kBA) AKB Harpyske
neperpysku
380B 400B 415B 380B 400B | 415B 36 38 40
90 180 180 180 136 130 125 263 249 236
60 120 120 120 90 87 83 175 166 157
45 90 90 90 68 65 62,5 132 125 118
40 80 80 80 61 58 56 117 111 105
30 60 60 60 46 44 42 88 83 79
20 40 40 40 31 29 28 59 56 53
15 30 30 30 23 22 21 44 42 40

A A NPEAYNPEXOEHWE

HECOBJIIOAEHNE HAONEXALLNX MPABUI 3ASEMITEHNA MOXET BbI3BATb
ANEKTPOMAIHUTHBIE MOMEXW, MOPAXEHWE JNEKTPUYECKKM TOKOM WIIN OMACHOCTb
BO3HMKHOBEHWA MOXAPA

1.6.1 NoAkAONEeHUe Kabeaen

A A MpuMeyarme

Onepauun, onucaHHble B 3TOM pa3sfene, AOMKHbI BbIMONHATLCA aTTECTOBAHHBLIMU SMEKTPUKAMW WK
KBANMULMPOBAHHBLIM TEXHNYECKUM NepcoHarom. Mpy BO3MOXHbIX 3aTPyaHEHNsIX obpaLLanTech B cryxoy
CepBIca 1 NOAAEPXKKM KIMEHTOB.

Korga 060pyaoBaHne OKOHYaTENbHO YCTAHOBMEHO W 3aKPEMMEHO B HY)XHOM MeCTe, MOAkMounTe kabenu
nuTaHus, cobrogas cnegytoLume npoleaypsi:

1. YbeouTecb, 4TO BCe BHELWHWe BXOAHblE BbIKMOYaTENM Ha pacnpegenutencHom wute nepeq VBT
MOMHOCTBI0  PA30OMKHYTbI, X BHYTPEHHWA BbIKMoYaTENb OBXOQHOM CXEeMbl, WCMOMb3yeMbln  Ans
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obcnyxueanus MBI, Takke pasomkHyT. [lomecTuTe Ha 3TWX BblKMoYaTensx Heobxogumble
npegynpexaarowme Tabnuykn 4ns npegoTepaLleHnst HeCaHKLMOHUPOBAHHbIX AEACTBUA.

2. OTKpoWTE 3aHI00 ABEPLY Kopryca, CHUMUTE KPbILKY, MOCIE Yero OTKPOKTCA BXOAHbIE U BbIXOAHbIE
KNEMMBbl, KITEMMbI aKKyMynsiTopa v 3a3eMieHus.

3. lMNpucoeanHnTe BXOAHOM 3a3eMnstoLmiA kabenb K BXOAHOW knemme 3asemneHust. ObpaTtute BHUMaHME:
NpoBOL4 3a3emreHns [JOomkeH OblTb  NOAKMIOYEH COMacHO  COOTBETCTBYIOWMM  MECTHbIM UMK
rocyfapCTBEHHbIM CTaHAapTam.

4. TMopkntoumte BXOAHOM CETeBOW kabenb K BXOAHbIM KremMmam oOLyx BXOAOB OOXOAHOMO MUTaHWs M
Bbinpamutens UBI (cetesor Bxoa A-B-C-N), BbIXOAHON HArpy304HbIn Kabenb - K BbIXOAHbIM knemmam MBM1
(Bbixog A-B-C-N) u 3aTaHuTe Knemmbl C npunoxeHnem Momenta 13 H*m (6ont M8). NMPOBEPBLTE
MPABUITBHOCTb YEPEJOBAHNA ®AS.

Split Bypass

5. Ecnu Bbl ncnonbayete koHgurypauuo Split Bypass, nogknioumte BXogHOM ceTeBOM kabenb NuTaHus K
BXOAHbIM KnieMMaMm Bbinpsimutens (cetesoi Bxog A-B-C-N), cm. pucyHok 4-11 v kabenb nutaHus bannac k
BXOAHbIM kriemmam Bainac (bainac A-B-C-N), 3aTHUTE Knemmbl ¢ NpunoxeHnem MomeHta 5 H*m (6ont
M6) nnm 13 H*m (6ont M8). MPOBEPBLTE MPABUIIBHOCTb YEPELJOBAHNA DAS.

MpumeuaHue: Bo Bpems nogkmoyeHns  Split Bypass, ybegutech, 4to WwwuHbl mexagy barnnacom u
BbINPSIMATENEM yhaneHsl Apyr oT gpyra. Hentpanb Gainaca pomkHa ObiTb NOAKMKOYEHA K BXOAY
BbINPSMUTENS.

Pexum npeobpasoBatens 4acToTbl

6. Ecnu Bbl ucnonb3yete pexum npeobpas3oBaTens 4acToTbl, MOAKMHOYMTE BXOLHOW CeTeBOM Kabenb
NUTaHUS K BXOAHbIM KneMmam Boinpamutens (cetesoit Bxog A-B-C-N), cm. pucyHok 4-11 1 kabenb nutaHns
Bannac k BxogHeIM knemmam bainnac (bawnac A-B-C-N), 3aTiHUTE Knemmbl C NpUIoXeHneM MoMeHTa 5
H*m (6ont M6) unmn 13 H*m (6ont M8). MPOBEPBLTE MNMPABUIIBHOCTb YEPELOBAHWA DAS.

Het HeobxoaumocTu nogkntodeHus Bxoga H6aitnaca B 06xoa BxogHbIM knemmam (bA-bB-bC-bN)
MpumeyaHve: ybeanTech, YTO WKHBI Mexay bannacom 1 BeINpSMUTENEM YaaneHs! Apyr OT Apyra.

1.7 MoAKAIO4EHHUE KOHTPOAbHbIX U KOMMYHUKAULUOHHbIX Kabeaeun

1.7.1 . UHTepdenc ¢ "cyxumn" KOHTAKTAMU AAS MOHUTOPUHIa UBT

Mogynb Cyxux KOHTAKTOB N0O3BONSET 06€CNeYnNTb CreaytoLLme GyHKLUK

BxogHown nopT ANCTaHUMOHHOTO aBapyuMHOrO OTKNIOYEHNs aHeprm - EPO

WHTepdelnc ¢ "cyxumn" KoHTakTamm 4ns KOHTPONS TeMnepaTypbl akkyMynsaToOpoB M OKpYXatoLLen cpepl
Bxog reHepatopa

BbIX0oAHOW MHTEPENC C CYXMMM KOHTaKTaMu N4 NpeaynpexneHns 0 COCTOSHUM akkyMysTOpOB
BxogHoit nopT BbIKNOYaTens Lenu akkymynstopos — BCB

BbIxogHOW MHTEPdENC C CyXMMM KOHTaKTaMu Ans npeaynpexaeHns O HEMCNPaBHOCTU CEeTH

Intellislot (TM) intelligent card interface

KoMMyHMKaLMOHHBIN MHTepdenc nonb3oBaTens

LED Cyxme

KK fucnasi HHAHMEQTOR  koHTaKTRI

] .‘“- ——,—-L—-———u—___-\.-._'l'-‘ .| |
T.'.:LI.I:.J_"_ AL LAl (R R LR -] ’

4]
e S

BEPO  R3232 RE485 SHMP
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(a) 20kBA/40kBA mogynb 6ainaca
LED

EE Amcnask MHAMEGTOP EPD

KAQBMLUM yNDOBAEHMA

(6) 30kBA/45kBA moaynb 6amnnaca

LCD

EPO

| LED

- Funetional
=== button

C Doo0000 Telater OOO0CC000n000000 wimiels [sleinininle]
BOC000000C SO0 LI DoOCoo0 OCOOCO000L 3

| [Ssleisisisiaisie sialsssisvseviss sessisevsasosesessisiselslssssisasisesisee el

R —

(8) 90kBA mogynb bannaca
PucyHok 9 - Mogynb 6aitnaca (Bkntodaet B cebs 6annac u MOHUTOPUHT)

1.7.2 UHTepdenc ¢ "Cyxumu" KOHTAKTOMU AASl KOHTPOAS TeMnepaTypbl
AKKYMYASTOPOB U OKPYXAIOLLEN CPeAbI

cnonb3ys BXOOHbIE Cyxue KOHTaKTbl J2 M J3, MOXHO KOHTPONMpOBaThL TeMMNepaTypy akkyMynsTopos W
OKpYatoLLien cpefbl COOTBETCTBEHHO. OTO MOXET UCMOSb30BATLCS ANS MOHUTOPUHIA OKPYXatoLLen cpeabl
1 TEPMOKOMMEHCALMM aKKYMYNSTOPOB.

Cxema uHTepdeincos J2 n J3 nokasaHa Ha puc. 10, onucaHue nHTepdencos npueoantes B Tabnuue 1-3.

J2 J3
PucyHok 10 — Cxema Cyxvx KOHTaKTOB J2 1 J3, npeaHasHa4YeHHbIX 415 KOHTPONS TeMnepatypbl
Tabmmua 1-3. OnucaHre BXOAHbIX MHTEP(ENCOB C CyXMMW KOHTaKTamm J2 un J3
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Mosnuus HaumeHoBaHue HasHayeHune

J2.1 TEMP BAT OnpegeneHue TeMnepatypbl akkyMynsTopoB

J2.2 TEMP_COM CunoBoe 3a3emreHune

J3.1 TEMP_ENV OnpegeneHve TeMnepatypbl OKpyXatoLen cpebl
J3.2 TEMP_COM CunoBoe 3a3emneHne

MpumeyaHue: [1ns namepeHus Temnepatypbl Heobxoaum cneupancHbin TepmogaTunk (R =5 Om npu 25°C,
N3MeHeHWe conpoTuneHuns B 3275 pa3 npu uameHeHun Temnepatypbl oT 25 o 50°C). Mpu 3akase
COLLMMTECH HA NPOM3BOANTENS NN CBSHKMTECH C MECTHBIM NEPCOHANIOM TEX0BCnyXnBaHNs

1.7.3 BXOAHOM NOPT AUCTAHLLUOHHOIO ABAPUMHOIO OTKAIOYEHUS 3HEepruu - EPO

[OaHHbin MBI nMeeT BO3MOXHOCTb aBapuilHOro OTkmoveHus aHeprun (EPO). 3ta dyHKums Moxet
aKTUBMPOBATLCSA MO HAXAaTWIO KHOMKW Ha naHenu ynpasnenus MBI unu ¢ noMoLLb 3aMblKaHWS yaaneHHoro
KOHTaKTa, NOAKMHYeHHOro nonb3oBatenem. KHonka EPO 3alimiieHa noBOPOTHOM NNAcTUKOBOW KPbILLKOM.
[ns auctaHumoHHon nogaun komanasl EPO ncnonb3ayetcs BxogHom nopt J4. Mpu 3ToM B 06bI4HOM pexume
HopManbHO 3aMKHYThIM kKoHTaKT (NC) noakntoyeH K Hanpskenmto +24 B, u komanga EPO cpabatbisaet npu
oTKMoveHnn koHtakta NC oT +24 B mnn npn 3amblkaHAM HOpManbHO pasoMkHyToro koHtakta (NO) Ha
noteHuman +24 B. Cxema nopTa nokasaHa Ha puc. 11, onucaxue nopta npueoauTcs B Tabnuue 1-4.

™
+24V
124V
. e 14 - &
\.________.A_._______.J
e A

+24V

+24V
EPO_NO

EPO_NC

PucyHok 11 - Cxema BXOAHOro nopTa Ans AUCTaHLMOHHOW noaayun komarasl EPO
Tabnuua 1-4. OnncaHne BXOAHOrO NopTa Ans AMCTAHLUMOHHON noaaym komanasl EPO

Mosnuus HanmeHoBaHve HasHayeHue

1 EPO_NC JKZI\;aHna EPO akTvBHa npu pa3mblKaHUM 3TOTO KOHTaKTa U KOHTaKTa
J4.2 +24v +24B, knemma ansg HopMasnbHO 3aMKHyTOro koHTakta NC

J4.3 +24V +24B, knemma ans HopMasnbHO pa3oMKHYTOro koHTakta NO

344 EPO_NO JKZ“;aHna EPO aktvBHa npu 3aMblKaHWK 3TOTO KOHTAKTa C KOHTAKTOM

Komanaa EPO cpabaTbiBaeT npy 3ambikaHiy 3 1 4 unu pasmbikadiy 1 1 2 BbiBOAOB nopTa J4.

Ecnu HeobxoauMMa BO3MOXHOCTb aBapUHOMO OTKIHOYEHUS C MOMOLLBbHO BHELLHEr0 YCTPOMCTBA, TO 3TO
YCTPOMCTBO [OSKHO MOAKITOYATLCA Yepe3 pesepBHble KneMmbl nopta J4. [Ins noaknYeHUs BHELLHEro
YCTPOACTBA a@BApUMHOMO  OTKMKOYEHUS K HOPManbHO Pa3OMKHYTbIM WM  3aMKHYTbIM ~ KOHTaKTaMm
AMCTaHLMOHHOTO BbIKMKOYaTENs HEOBXOAMMO MCMOMb30BaTh dKpaHMpoBaHHble kabenu. Ecnu BHelwHee
YCTPOWCTBO He UCnonb3yeTcs, To nbo BbiBOAbI 3 1 4 nopTa J4 AonxKHbI BbITb Pa3OMKHYTbI, MO0 BbIBOABI
1 1 2 nopta J4 0OnxKHbI BbITb 3aMKHYTbI.

A MpuMeyaHme

1. KomaHga aBapwitHoro otkntodeHust B MBI npuBogMT K OTKIIOYEHMIO BbINPAMUTENS, WHBEpTOpa W
cTatudyeckoro Hannaca.

OpHako npu 3TOM He MPOM3BOAWTCA BHYTPEHHEE OTKMIOYEHWE CETEBOTO HANPSHKEHUS NUTaHWs. YTobbl
otkmounts BCE nutanue, nogasaemoe Ha WBIT, pa3omkHWTE BXOZHOW BbIKMOYATENb MPU aKTUBHOM
komaHge EPO.
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2. VIBI nocTaBnsieTcs ¢ 3aMKHYTbIMM KOHTakTamu 1 v 2 nopta J4.
3. Bce BcnomoratenbHble kabenu OomkHbl BbiTb C ABOWMHON u3onsauuen, ceyeHnem 0.5mMm2 ~ 1.5mMm?

MakcumanbHas gnuHa 25m un 50m.

1.7.4 Cyxue KOHTAKTbl BXOAQ reHepaTopa

MopT J5 npeacTaBnseT cobon WHTepdeic, OTCNEXMBAIOLMIA COCTOSIHUE MOAKMIOYEHNS K reHepaTtopy.
3amblkaHue koHTakTa 2 nopta J5 Ha HanpsbkeHue +24 B o3HavaeT, YTo reHepaTop NOAKIIYEH K CUCTEME.
Cxema nHTepdheiica nokasaHa Ha puc. 12, onucaHue npueoguTcs B Tabnuue 1-5.

/|\

24V

JS-..

AUX NO.

AUX_N.O,

Gernerator

PucyHok 12 - Cxema uHTEpenca CoCTosHMSA U NOAKIHOYEHUS reHepaTopa
Tabnuua 1-5. Onucanve nHTEpENnca CoCTOSAHMS U NOAKIIOYEHNS reHepaTopa

Mo3uums HanmeHoBaHue HasHaueHue

J5.1 +24V McTouHuK HanpsixeHns +24 B

J5.2 GEN CoCTOsHME NOAKNIOYEHMS reHepaTopa
J5.3 GND CunoBoe 3a3emrenue

A MpuMeyaHme

Bce BcnomoratenbHble kabenu JOMmkHbI ObiTb C ABOMHOW u3onsauuen, cedenmem 0.5mMm2 ~ 1.5mMm2
MakcumanbHas gnunHa 25m n 50m.

1.7.5 BXOAHOM NOPT BbIKAIOYATEAS LLenu AKKYMYASITOPOB — BCB

J6 1 J7 - noptbl BbikmtovaTenss BCB. Cxema nopTa nokasaHa Ha puc. 13, onucaHune nopta NpuBOAMTCS B
Tabnuue 1-6.

™ <™

L&J +24V 124V
+24V | ] “[ZJ “[‘J

J6 -

="

(-
~

o v

I ’\-‘.-"'\r."\,

|
|

BCB_ONL

BCB DRV
BCB_CONT

PucyHok 13 - MHTepdeic BCB

Tabnuua 1-6 Onucaxne nopta BCB

Mosnyus HanmeHoBaHve HasHayeHue

J6.1 BCB DRV Ynpasnstowmi curHan BCB: HanpsbkeHue +24 B, Tok 20 MA
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6.2 BCB CONT CocrtosiHne koHTakToB BCB; coeanHeH ¢ HOpManbHO PasoMKHYTHIM
- koHTakTom BCB

J7.1 GND Cunosoe 3a3emneHune

372 BCB ONL Bxog BCB on-line (HopmarnsHo E)aSOMKHyTbIVI), BCB BkrtoveH, koraa
- 3TOT KOHTAKT COEIMHEH C 3eMMe.

A MpuMeyarme

Bce BcnomoratenbHble kabenu AomkHbl ObiTb C ABOWHOM m3onsumen, cedeHnem 0.5mMm2 ~ 1.5mMm? |
MaKcMmanbHas anmHa 25m u 50m.

1.7.6 BbIXOAHOM MHTEpPMENC C CYXMMMU KOHTAKTOMU AASl MPEAYNPEXAEHHUA O
COCTOSIHUU AKKYMYASTOPOB

J8 - BbIXOAHOW WMHTEPMENC C "CyxumMn" KOHTaKkTamu, 0TOOpaxalownin NpeaynpexmneHne O HU3KOM W
YpE3MEPHOM HaMpsHKEHUN akKyMynsaTopoB. Koraa HanpshkeHue akkyMynsTopoB nafaeT HUXe 3adaHHOoro
YPOBHS, BblaeTCs BCOMOraTesbHbIN CUrHamn C CyXMMM KOHTaKTaMu, M30nnMpoBaHHbIMK Yepes pene. Cxema
nHTEpdeiica nokasaHa Ha puc. 14, onncaHue npueoamTtcs B Tabnuue 1-7.

J

3+
omn

J8

?

GND —]

BAT LOW NO —|

BAT LOW NC

PucyHok 14 — Cxema nHTepdeica ¢ Cyxumu KOHTaKTamm 4ns npeaynpexaeHns 0 COCTOSHAN akkyMynsTopa
Tabnuuya 1-7. OnucaHue wHTepdenca C CyxMMW KOHTaKTaMu Ans NPeaynpexaeHus O COCTOSHUM
akkymynsrtopa

Mosnuus HanmeHoBaHve HasHayeHue

181 BAT LOW NC HopmarbHO 3aMKHYTbIA KOHTaKT pene npeaynpexaeHnst O COCTOSHUM
- - aKKyMyNSiTOPOB Pa3MbIKaeTCst NPy HanU4uu NpeaynpexaeHust

HopmanbHO pa3oMKHYTbI KOHTAKT penie 3amblkaeTcst Mpy Hanmnyum

J8.2 BAT LOW NO
- - npeaynpexaeHms
18.3 GND LleHTpanbHbI  KOHTaKT pene, Mpeaynpexaaloliero O COCTOAHWM
' aKKyMYNISTOPOB

1.7.7 BbIXOAHOW HHTEPEUC C CYXMMU KOHTAKTAMU AASl OBGBEAMHEHHBbIX
npeAynpexaeHuu

J9 - BbIXOQHOW MHTEPEENC C CyXMMI KOHTaKTaMK Ans 06 beanHEHHbIX NpeaynpexaeHuin. Korga BO3HMKaET
OOHO WM HECKONMbKO MpeaynpexaeHnit, cuctema BblgaeT OObeaWHEHHYID NpeaynpexaatoLLyio
WH(OPMALMIO C MOMOLLBIO BCMOMOraTenbHOro CUrHana C CyxXuUMM KOHTaKTamu, MU30NMPOBaHHbIMU Yepes
pene. Cxema nHTepdenca nokasaHa Ha puc. 15, onucaHue npusoautcs B Tabnuue 1-8.
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PucyHok 15 — Cxema uHTEpEnca ¢ Cyxumm KOHTakTaMu Ans 006beanHeHHOro npeaynpexaeHns
Tabnuua 1-8. OnucaHre nHTEpenca ¢ Cyxumu KOHTakTamm Ans 06beANHEHHOrO NpeaynpexaeHms

Mosnuus HanmeHoBaHve HasHayeHue
391 ALARM_NC HopmanbHO 3aMKHYTbI KOHTaKT pene pasMblKaeTCs Npu Hammuum
00beanHEHHOT0 NpeaynpexaeHns
392 ALARM NO HopmanbHO pa3oMKHYTbIN KOHTAKT pene 3aMblKaeTcs npy Hammuum
- 00beanHEHHOTO NpeaynpexaeHns
193 GND LleHTpanbHbli  KOHTAKT — pene,  Bblgawwero  obbeanHeHHoe
' npegynpexaeHue

A MpuMeyaHme

Bce BcnomoratenbHble kabenu AomkHbl ObiTb C ABOWHOM M3onsumen, cedenmem 0.5mMm2 ~ 1.5mMm? |
MaKcMmanbHas anmHa 25m u 50m.

1.7.8 BbIXOAHOW MHTEPEENC C CYXMMMU KOHTAKTAMMU AASl MPEAYNPEeXAEHUs O
HEeUCNPABHOCTU CETH

J10 - BbIXOAHOM MHTEPENC C CyXMMU KOHTaKTaMu Ans npeaynpexaeHns 0 HeUCnpaBHOCTW NUTALOLLEN CETH.
Korga BosHukaeT cbon ceTun, cuctema BbigaeT 06 9TOM NpeaynpexaaroLlyto MHpOpMaLmio ¢ NOMOLLbIO
BCMOMOraTenbHOr0 CUrHana ¢ CyxMMW KOHTaKTamu, U30nmpoBaHHbIMK Yepe3 pene Cxema wHTepdeica
nokasaHa Ha puc. 16, onucaHue npusoauTcs B Tabnuue 1-9.
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PucyHok 16 - Cxema wuHTepdeidca C CyXMMW KOHTakTamu Ans
NpeaynpexaeHns 0 HEMCNpaBHOCTU CeTM
Tabnuua 1-9. Onucanue wuHTepdeica C CyXuMKU KOHTaKTamu Ans
NpeaynpexaeHns 0 HEMCNpaBHOCTU CeTM

O

.||}—|
1

=
i

—
[

=
|
¢
¢

GND —

I
%I %I
:l' —
s B
Mo3uums HanmeHoBaHue HasHaueHue
1101 UTI FAIL NC HopmarnbHO 3aMKHYTbIA KOHTaKT pene pasMblkaeTcs Mpy Hammumm
' - = npeaynpexaeHus o cboe ceTu.
110.2 UTI FAIL NO HopmarnbHO pa3oMKHyTbIA KOHTAKT pene 3ambIKaeTCsi NPy Hanmumm
' - = npeaynpexaeHus o cboe ceTu.
10,3 GND LleHTpanbHbIit KOHTAKT pene, BbiAAKOLWEro npeaynpexaeHne o cboe
CETU.

A MpuMeyarme

Bce BcnomoratenbHble kabenu JOMkHbI ObiTb C ABOMHOW u3onsauuen, cedenmem 0.5mMm2 ~ 1.5mMm?
MakcumanbHas anvHa 25m un 50m.
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FfanaBa 2 MNMoakao4deHue AKB

2.1 O6wme peKoOMeHAALUH

Mpu paboTe ¢ akkymynsTopamu Heobxognmo cobntogatb 0cobyr 0CTOPOXHOCTL. [pn nocnegoBaTeNbHOM
NOZKIIOYEHNM akkyMynaTopoB HanpsikeHue gocturaet 400B(DC), 4To ABNgeTCS CMEPTENLHO OMacHbIM

A A Pa3awmeLenve AKB

AKKYMyNSTOPbI JOSMKHBI pa3MeLLaTbCs B YMCTOM NPOXMAAHOM M CYXOM MOMELLEHUN.

lMomelleHne, rae pacnonaralTca  akKyMynaTopbl, AOMKHO ObiTb  BEHTUNMPYEMbIM W OOIMKHO
cooTBeTCTBOBATL TpeboBaHmam EN50272-2001.

He pa3smellanTe akkymynsTopbl B6Nn3n HarpeBaTenbHbIX npubopos, 6aTapei LeHTPabHOMO OTONMEHNS 1
B MECTax nonagaHus NpsiMbIX COMHEYHbIX TyYe.

[Npu ycTaHOBKE akKyMynsATOPOB Ha KneMMax pekOMeHAyeTCs MCNONb30BaTh KOMMaYKu.

[Mpu Mcnonb30BaHUM BHELWHero asTomMaTa ans nuHenkn AKb, HeobxoamMMo ero ycTaHaBnMBaTh Kak MOXHO
Brvke K nuHenke AKB, nepembluku OMKHbI ObITb KOPOTKMMM (HACKOMBKO NO3BOMAET UX PasMELLEHME)

A A Axkennyarauust AKB

Mpw noakntoueHnn AKB Heobxoanmo cobniogaTb Mepbl NPEAOCTOPOXKHOCTM!.

lMepen yCTaHOBKOW aKKyMynsTOpoB Heob6xoaumo npoBepuTb BHeWHWA Big AKB Ha Hanmnuve BHELUHWX
NOBPEXAEHUA, HamMuMe KOppPO3WM Ha Khnemmax, npoTeuky onekTponuta. Ecnu Bbl  0BHapyxunu
HEMCNPaBHbIN aKKyMynsTop, 3aMeHuTe ero. HencnpasHbIn akkyMynsTop MOXET NPUBECTU K NOXapy.
MNepen Hayanom paboT C akkymynsaTopamit HEOHX0AMMO CHATL BCE YKpaLleHus (KonbLa, Yackl, bpacneTsbl 1
nobble apyrue MeTanmyeckme yKkpaLleHus)

HapeHbTe pe3vHoBbIE NepyaTky, 3aLUMTHBIE O4KM

Vicnonb3yiTe MHCTPYMEHTbI TOMBKO C U30SIMPOBAHHBIMU PYKOSTKAMM.

CBWHL0BO-KUCIOTHbIE aKKYMYNATOPbI OYEHb TSKENble, NOAHMMANTE U NepemeLlanTe akkymynsTopbl €
MOMOLLbIO pyyeK, BO n3bexaHne TpasM.

CBUHLIOBO-KMCNOTHbIE COAEPXaT CEPHYK KWUCMOTY, B HOPManbHOM COCTOSIHUM CBMWHEL, M30NMPOBaH
KOpMyCOM OT OKpYXatoLLen cpedbl, OAHAKO MPU HapYLUEHUM KOpMyca, CepHas KUCNOTa MOXET BbITEYb U3
AKB, noatomy npu 0bCcnyxuBaHUM akkyMynsTOPOB, HaAeBamnTe 3aLnUTHbIE 04KK, paboymii XxanaT, pe3nHoOBbLIE
nepyaTku, 4Tobbl HE NOBPEAMUTL KOXY U rnasa.

Mo ucTeyveHnto cpoka cryxBbl B akkyMynsTop

2.2 TUNOAOIrUa AKKYMYASITOPOB

B cootseTcTBUM C KOH(pUrypaumen, MBI MoryT HyxaaTbCs B akkyMynsTopax, COCTOALWMX U3 OQHOMO M
HeCKonbkux GaTapenHbiX 6G10KOB, YCTAHOBMEHHbIX HA MOMKaxX B 3aKpbITOM LUKAay Mnu BblOENEHHON
aKKyMynsTOPHOW KOMHaTe.

AYTOHHGHMG

BHewwHnin 6aTapeiiHbin 610K MOXET 1CMONb30BaTLCS TOMNBKO C YETHBIM KonmyecTBom AKB B 04HOM NnHMK,
0T 36 no 44.

B 3aBogckon KoHurypauuu Hactpoek, Ans mogenen 6e3 BHyTpeHHux AKDB, npeaycmoTpeHo
ncnonb3osaxne 40 akkyMynsaTopos.

BenunuuHa brnoka 6atapen MoxeT ObITb HACTPOEHA TOMbKO Ha dTane NPOoW3BOACTa.

BHUMAHMUE. CanHLOBO-kMCNOTHAs BaTtapest MOXeT BbI3BaTb XMMUYECKYH ONAcHOCTb
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2.2.1 YCTAHOBKA AKKYMYASITOPOB

YCTaHOBKY 1 MOHTaX 6aTapenHoro 6510ka JOMKHbI BbIMOMHATL TONBKO KBANMMULMPOBAHHbIE CrELMannCTbI.
[ns Hanbonbluen 6e3onacHocTh, pasmecTtute batapeiHbin 610K B 3aLMLLEeHHOM LKady, Mbo 0TAENbHOM
noMeLLeH1u, JOCTYN K KOTOPOMY UMEET TOJTbKO CreLmanv3npoBaHHblil nepcoHan.

ObpaTTe BHUMaHWE Ha TO, 4TOObI (hakTMyeckoe konmyectBo AKB COOTBETCTBOBANO KOMMYECTBY B
HacTpoukax MBI,

Cxema nogkntoyeHns AKb nokasaHa Hike:

Bat+ N Bat-
\_&m\il
T~
1 +2" ....... 50 +21" ....... 19 +4(}"

AA Mpepynpexanerue: CoeanHeHNs akkyMynsTOpoB

Bcerpa cobntogaiTe cnegytowme Mepbl NpeaoCTOPOXHOCTY:

MMepeq NOOKMIOYEHMEM UMM OTCOEAMHEHMEM Kabens Knemm akkymynstopa OTCOEAMHUTE 3apsiaHoe
YCTPOWCTBO.

Mpu nogknoyeH kabenen Mexay KnemMMamu akkymynstopa W aBTOMAaTWYECKUM BbIKIOYaTENEM,
CHayana nogkntoyanTe KoHew kabens kK aBTOMaTU4YECKOMY BbIKNKOYATEN!O.

ObpaTHoe noaknoydeHe NoNsipHoCTM BaTapen NpuBeaeT K B3pbIBY, NoXapy, NoBpexaeHuto batapei n
MBI, a Takke K TpaBMam Noaen.

He nogknioyaiiTe nuTaHue 4o Tex Nop, NoKa HanpshkeHne akkyMynaTopHon 6atapem He 6yaeT npoBepeHo
Npy MOMOLLY U3MEPEHNS.

He nogkntoyanTe NpoBo4 MeXay NONOXKUTENBHOWM M OTpULATENBHOW KNeMMamMu akkyMynsTopa.

2.3 O6cAayxuBaHue 6atapen

WHopmaLmto 0 TexHNYeCKoM 06CNy)XMBaHWM akkyMynsTopa 1 Mepax NpeLoCTOPOXHOCTY CM. B fokymeHTe
IEEE-Std-1188-2005 v COOTBETCTBYIOLLMX PYKOBOACTBAX NPOU3BOAUTENEN aKKyMYNSTOPOB.

Aﬂpmmeanme no 0BCrny)X1BaHMIO akkyMynsiTopa

YbeauTech, YTO BCE NPeLOXPaHMTENbHbIE YCTPOICTBA YCTAHOBNEHbI U (DYHKLMOHUPYIOT HOPManbHO.
MpoBepbTe, He MOBPEXAEHDI I KNEMMbI akkyMymnsTOPHON GaTapen 1 He UMEKTCS N CUMMTOMbI Harpesa,
a Takxe He NOBPeXAEH kopnyc.
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MpepynpexaeHue. Vcnonb3yinte akkyMynsaTopbl TOMbKO OAHOTO TWMA WM E€MKOCTM, BO u3bexaHue
noBpexaeHMn Bcero 6roka 6atapen.

F'nasa 3 yctaHoska UBI B cTouky

3.1 PasmewieHue

B aaHHoM rnase onucbiBaeTcs TpeboBaHKs NO pasMeLLeHno Moaynen B ctonky MBI,
Ha nepegHen nanemm MBI pacnonoxeHa kHonka EPO gna aBapuilHOTO OTKIIOYEHWS, Tak-Ke UMeeTcs
yaaneHHoe aBapuitHoe oTknodeHune VBl ot ceTu.

A Mpumeyanve

1.C NOMOLLbIO CyXMX KOHTAKTOB OCYLLECTBIAETCS YAaleHHOe YnpaBneHus.
2.HanpshxeHne pa3soMKHYTON Lienu coctaBnset 24 B, a Tok MeHbLue 20 MA.
3.®yHkums EPO poctynHa B nporpaMmmHoM obecneyeHus ans MOHUTopuHra Ha K.

UPS1

N R Dy contact board

!
| T4

EnnHn4HoE nogknoyeHve

UPS1

i Dy contact board
333

-+

e ‘*"
=
L[ 1 U
= d UPS2
e f i Drv contact board
14
Il._,u'

2) MapannenbHoe noaKmoyeHne
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3.2 MapaAAreAbHOe noAKAYeHue UBI

B naHHOM pa3sgene mbl paccmoTpum npoLecc nogknodenns MBI B napannensHoM pexume.

3.2.1 CuaoBou kabeab

MogknioveHne kabenen k WBIM B napannencHOM peXuUME aHanmoOrMyHO €AMHUYHOMY MOLKIHYEHMIO.
MpumevaHne: [AnuHa kabeneil  WCMOMb3yemblX AN NapanienbHoro MOAKMYEeHWs A0MmKHA ObiTb
OAMHAKOBOMN.

3.2.2 [IAQTA NAPAAAEABHOIO NOAKAKOYEHUS

[naTa napannenbHOro NOAKMKYEHNs YCTaHOBIEHA Ha 3aaHeN NaHenm kopnyca.
Kak nokasaHo Huxe .

CAN bus

. CAN bis set Commmunication ports
setting indicator '

. !
I.\:._J.Il b=t

g | &W |

g8

HE] EED "I"IH-‘II'I { |n..m.
PSS [ [ 1 C\EER) e 0
sm | sw2
S [all PARALLE I | -

3.2.3 KabeAu ynpasaeHus

Kabenn napannenbHOro NOAKMOYEHNS CAenaHbl U3 SKPaHMPOBAHHOMO NPOBOAA C ABOWHOW W30NALMEN,
knemmbl DB15 npegHasHayeHbl Ans noakntodeHus MBI B napannens, hopMupys Tak HasblBaeMyto NeTo,
Kak mokasaHo Hike. PasbéMbl Ans napannenbHoro MOAKMIOYEHUS PacronoXeHbl Ha 3afgHei naHenu
yCTpOWCTBA. JTO 3aMKHYTOE NOAKMIOYeHne obecneynsaeT bonee HagexXHoe ynpaBneHne CUCTEMON.
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PucyHok 19 MogknioyeHne napannensHoro kabens B yCTponcTaa.



F'AnaBa 4 MOHTAX yCTPOMCTBA
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PucyHok 24 BHelwHue pasmeps! MBI

PucyHok 25 BHeluHue pasmepbl mogyneit UBMT

’—7134.&—"

1032.%
958 4

—
i
—

454k
AL
Y i
L e
¥ =
=
— . -
U U

29



4546

A41 6

"l'FIJIl'

- 4846 -
[
!
'
PucyHok 26 BHelwHue pasmepbl moaynen MBI
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Cxema nogkntodenns nutaHus 20KVA/40KVA (a)
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Cxema nogkntodenns nutaHus 60KVA/90KVA (6)
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PucyHok 27 Mogynb baitnaca
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a) Mogynb baitnaca 20KVA/40KVA
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Bypass
Comemuntzation borad sonnester R

Pawser supply board LD kayborrd

6) Mogynb Baitnaca 30KVA/45KVA

Power supply

Communication

bord
SCR
Monitoring
bsoard
SCR

driver

¢) Mogynb barnaca 60KVA/90KVA
PucyHok 28 Mogynu Baiinaca pasHbix Mogeneit BT

MpymeyaHe No yCTaHOBKM MOAYNe:

YcTaHoBKa MOZyneil OCyLLECTBNAETCA CHU3Y BBEPX. YaaneHne Moaynen OCyLLECTBNSTL CBEPXY BHUS.

Mocne ycTaHOBKM MOAYNen 3aTaHUTe BCe BonTbl.
Mpu yganeHne Moayns cHavana BbIKMKOYMTE ero, OTKPYTUTE BONThI U BbITALMTE MOLYIb.
Mepen ycTaHOBKOW yAaneHHOro MoAyns NOAOKANTE NATb MUHYT.
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PucyHok 29 MogknioyeHune kabenen

[prMeyaHne No NOAKIIYEHNIO CUTHamNbHbIX kKabeneit:

CHUMUTE KPbILLKY HA NepeaHei NaHenu 1 NpaByko METANNNYECKYH0 NNACTUHY.
Mogknounte kabenm kak nokazaHo Ha PucyHke 29

HageHbTe npasyto MeTannuyeckyo nnactuHy obpartHo Ha MBI, 4tobbl 3akpbiTh kabenw.
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FAaBa 5 Skcnayatauums

ABHMMaHMGZ Ha 3awuTHOM KPbILLKX NPUCYTCTBYET HanNpshxeHue

TornbKo KBanUULMPOBaHHbIA NepPCoHan UMEET NpaBa CHUMATb 3aLLUTHbIE KPbILLKM.

5.1 BBeaeHue

MutaHne oT WBI He 3aBMCUT OT M3MEHEHMI HANPSPKEHWS], YacTOTbl U NOMeX (MPepbiBaHWA W BCMIIECKOB),
WUCMbITbIBAEMbIX NPKU NOZa4e NUTaHUS NEPEMEHHOrO TOKa.

OTO [JOCTUraeTcsl C MOMOLLBbI BbICOKOYACTOTHOM MOZYNALUMW C LUMPOKUM AMana3oHOM MMMYNbCOB,
CBSI3aHHOM C MOSIHOCTBHO LMcppOoBLIM ynipasneHnem obpabotkon curHanos (DSP), koTopbi OTnMYaeTcs
BbICOKOW HaEXHOCTbHO 1 YA0O6CTBOM B CMOMNb30BAHUM.

Kak nokasaHo Hwxe Ha pucyHke 30, Ha Bxop MBI nogaetca nepeMeHHOE HanpshkeHwe nocne Yero
npeobpasyeTcs B NOCTOSAHHOE HanpsbkeHue. [ocne Yero NOCTOSHHOE HaNPSKEHUE NOJAETCA Ha UHBEPTOP,
KOTOPbIN M3 MOCTOSIHHOMO HaNPSXKEHMS AenaeT BHOBb NePeMEHHoe. B cnyyae OTCYTCTBUS HanNpsKeHMs Ha
Bxoge, Mbn nepekntoyaetcs Ha AKB. Tak-e yCTpONCcTBO UMEET hyHKLMIO bypass.

Korga WBIT Hyxgaetcs B TeXHUMYECKOM OOCIYyXMBAHWW WM PEMOHTE, YCTPOMCTBO  MOXeT ObiTh
nepeknoyeHo Ha bannac, nocne Yero BOIMOXHO obcnyxuBaHns 6e3 npepbiBaHns, a MOAynb NUTaHUS 1
Moaynb Barnaca MoryT BbITb yAaneHs! Ans 06CnyxuBaHus.

2.
A

Y
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-{||-||||J
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)

Pucyrok 30 Briok cxema MBI
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5.1.1 PasaeAneHne Bxoaa bamnaca

Ha pucyHke 30 nokasaHo mopynbHoe ctpoexue VBl ¢ pasomkHyTbIM bypass
B nmaHHOM KOHdurypauuw cratudeckuin bypass u bypass ana obCnyxuBaHUS UMEKOT OAWH U TOT-Xe
HE3aBNCUMbIil UICTOYHWUK MUTAHWS W MOLKITOYAIOTCS Yepes OTAENbHbIN BbIKMKYaTEeND .

5.1.2 CTaTnyeckm nepekAloHaTeAb

Ha pucyHke 30 nmetoTcs nepekrnioyaeMble CXeMbl C AMEKTPUYECKUM YNPaBIEHUEM , KOTOPbIE NO3BONSOT
NOAKMNIYATb KPUTUYECKYHID HArpy3Ky K BbIXOZy WHBEPTOpa unu yepe3 bypass. Mpu HopmanbHon pabote
Harpyska nogktoYeHa K MHBEpPTOpY B Cryvae neperpysku unm nonoMKy MHBEPTOPa, CUCTEMA NEPEXOANT Ha
cratnyecknin bypass. Ytobel obecneuntb GecnepebomHyto paboTy  Mexay BbIXO4OM MHBEpPTOpa U
CTaTM4ecko NuHWen bypass, BbIXOA WHBEPTOpa W nojaya bypass [OMKHbI ObiTb  MOMHOCTbIO
CMHXPOHW3NPOBaHbI B HOPManbHbIX pPaboynx ycrnoBusx. OTO AOCTUraeTCs C MOMOLUBbH 3MEKTPOHUKM
WHBEPTOpA, KOTOpas AenaeT YacToTy MHBepTOpa 0bpaTHON CBA3N UCTOYHWMKOM CTaTudeckoro 6amnaca npu
ycnoBuu, 4To Harnac octaetcs B npegenax 4OnyCTMMOrO YaCTOTHOrO AunanasoHa.

B koHcTpykuum MBIT BCTpoeH pyyHOi bypass KOTOpbIM MO3BOMSET NOAKNYATL K HEMY KPUTUYECKYHO
Harpy3aky, B TOT MOMeHT korga MBI oTkniouaeTcs ans obenyxusanHus.

Aﬂpmmeqame ;

npu nepexoge VBI B pexum Bypass, 060pygoBaHue He 3aLnLieHO OT CKa4YKOB M KaKunX-nnbo M3MeHeHMsX
B CETMW.

5.2 NMMapaAAeAbHOE MOAKAIOYEHHue

Heckonbko Moaynen “equHU4HOro” Tuna MOryT MOAKMYaThCA B napannenb TeM caMbiM pacnpenensis
Harpy3ky Mexay coboin 1 obecneunsatb 6onee ctabunbHyto pabory.

5.2.1 OCO6EHHOCTHU NAPAAAEABHOIO MNOAKAIOYEHMUS

AnnapatHoe obecneyeHne u npowwmBka MOHO6MOYHbIX MBI NONHOCTBI0 COBMECTUMBI C TpeboBaHMAMM
napannenbHoi cuctemsl. [MapannensHoe NoAKNYeHe BO3MOXHO TOMBKO MOCHE HACTPONKU MPOrPaMMHOro
obecneyeHne WBI 1.k 0bopynosaHue ans paboTbl B Napannenu 4OmKHO ObiTb COrnacoBaHb!.

Mpn napannenbHOM MOAKMIOYEHWE MOMb30BaTENb  MOXET ynpaBnatb 0boumKM  yCTPOMCTBAMM
OHOBpeMeHHO. Hanpumep, BblkmoveHne unu 3anyck mogynen MBI B napannensbHoW cucteMe MOXeT
BbINOMHATLCA B Mt060M NOCNef0BaTENbHOCTH.

O6wwas Harpy3ka napannenbHoON cucteMbl MOXET BbiTb 3anpoLueHa ¢ XKK-auennes Kaxgoro yeTpoicTsa.

5.2.2 Tpe6oBaHus moayaen UBII

[pynna napannenbHbiX Mogynend Beder cebs Tak, kak ecnu Obl 3t0 Obin oguH Gonbwon WBIT ¢
npeumyLiecTBoM, obecneunBatoum 6onee BbICOKYK HaaexHOCTb. YTobbl 0b6ecneuntb paBHOMEPHOE
NCNoMnb30BaHNe BCeX MOAynen n cobnioaeHne COOTBETCTBYHOLLMX NPaBU SNEKTPOMOHTaXa, MPUMEHSIOTCS
cnepytowme TpeboBaHus:
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Bce mogynu VB aomxHbI METb OAWHAKOBYIO HOMWHAMbBHYH MOLLHOCTb U AOMKHbI BbITb NOAKMOYEHDI K
OLHOMY W TOMY Xe UCTOYHUKY Kak NuTaHns, Tak 1 bainaca.

Moboe Y30 (ycTpoictBo 0BHapyXeHUs OCTAaTOMHOMO TOKA), €CNM OHO YCTAHOBMEHO, OOIMKHO WMETb
COOTBETCTBYHOLLYHO HACTPOIKY M HAXOANTHCA Bbille OT 0BLLe HeNTPanbHOM TOUKM CoeanHeHUs:. B kadecTse
anbTepHaTuBbI, YCTPONCTBO JOIMKHO KOHTPONMPOBATL 3aLUMTHBIE TOKW 3a3EMITEHUS CUCTEMBI.

Bbixoabl Bcex moayneit MBI fomkHbl BbITb NOAKIIOYEHDI K 0OLLEN BbIXOAHON LUMHE.

HacTosTensHO pekomeHayetcs, uToObl Kaxabld napannensHelid WBIM umen no kpaiHem mepe OAMH
N3BbITOYHBIN CUIOBOIA MOAYIb.

A BHumanune

MapannenbHas cuctema paboTaeT Tonbko ¢ 6-T1 crnotoBbiMK VBT

5.3 PexxumMbl paboThbl

MogynbHbit VIBIT - 0H-naiH, ¢ ABOWHLIM NpeobpasoBaHeMm
HopmanbHbIN pexum

Pexwum paboTbl 0T 6aTapeu

PexumM aBTOMaTU4ECKOro nepesanycka

Pexwum Bypass

Pexum obenyxusaHus (py4Ho barnac)

[MapannenbHblid pexum

Pexum ECO

5.3.1 HOpMAABbHbIM pEXUM

Cunosble mogynu wHeeptopa MBI HenpepblBHO 00ECNEYMBAKOT HArpysky MepeMeHHbIM — TOKOM.
BbinpsmuTtens/3apsaHoe YCTPOUCTBO MOMyYaeT NUTaHME OT MCTOYHMKA MUTaHUS NMEPEMEHHOrO TOKa W
nogaet nuTaH1e NOCTOSIHHOMO TOKA Ha UHBEPTOP, 0aHOBPeMeHHO mcnonbays FLOAT unn BOOST (pexumbl
ans 3apsgku AKB).

5.3.2 Pexxum paboTbl oT 6aTtapeu

Mpu cboe nogaun nepemMeHHoro Toka Ha ycTpoicTeo. MBI nepexoaut B pexum paboTbl 0T AKB Tem cambiM
He co3paBas nepeboes B paboTe. Mocne Toro kak NOSBUTLCSA BHELHWE NUTAHME YCTPONCTBO NEPEKIHOUMTCA
¢ AKB Ha HopmanbHbIi pexum, 6e3 kakux b0 BHELIHNX BMELLATENbCTB.

5.3.3 PeXkuM ABTOMATHHECKOro nepesanycka

Batapes MoxeT paspsguTbCA Mocne ANWTENbHOTO OTKasa CeTU MNepeMeHHoro Toka. MHeepTop
BbIKIIOYAETCS, Koraa 6atapes JOCTUraeT 3HaueHUs HanpshkeHns okoHYaHusa paspsga (EOD). MBI moxert
BbITb 3anporpaMMmUpoBaH Ha «ABTOMaTU4eckoe BocctaHoBneHue nocne EOD» nocne 3agepxku, ecnm ceTb
nepemMeHHoro Toka ByaeT BOCCTaHOBNEHa.
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5.3.4 Pexxum Bypass

Ecnun neperpysoyHast cnocobHOCTb MHBEPTOPA MPEBbILIEHA B HOPMArbHOM PeXUMe WK €Ciu MO KaKow-
nmbo npuunHe npeobpasoBaTenb CTAHOBUTCA HEAOCTYMHbIM, CTaTUYECKUid nepekntodatens 6yaet
BbINOMHATL Mepedady Harpyskn OT MHBEpPTOpa B UCTOYHWK Gannaca 6e3 npepbiBaHWs NUTaHWS A0
KPUTUYECKON Harpy3ku NepeMEHHOr0 Toka . Ecnu nHseptop BygeT acuHXpOHHLIM € 6anacom, CTaTuyeckuit
nepekrnioYaTenb BbINOMHUT Nepegavy Harpysku OT MHBepTOpa B 6annac ¢ OTKMOYEHNEM NUTAHUS Harpy3Ku.
310 pAenaetca ans Toro, 4tobbl M3bexaTb OOMbLUMX MOMEPEYHbIX TOKOB M3-3a Napannenusauum
HECMHXPOHM3MPOBAHHbIX UCTOYHUKOB NEPEMEHHOIO TOKA. ITO NpepbIBaHKe NporpaMMmUpyeTcs, HO 06bIYHO
OHO COCTaBISET MeHee 3/4 aneKTpu4eckoro Lukna, Hanpumep, meHee 15 mc (50 'y) v meHee 12,5 mc (60

).

5.3.5 Pexxum o6¢cAyxuBaHus (py4Hon 6aunac)

PyyHoi nepeknioyatens 6annaca focTyneH Ans ob6ecreyeHus HenpepbiBHOCTM MOAAYM MUTaHUS Ha
Harpysky, korga MBIl CTaHOBMTCS HeJOCTyMHbIM, Hanpumep, BO BpeMs Mpouedypbl TEXHUYECKOro
obenyxuBaHus.

5.3.6 MapaAAeAbHbIN peXUM

[ns 6onblueit emkocTy unv Bonee BbICOKOM HAZEXHOCTW UMW TOMO W APYroro, BbIXOAbl HECKOMbKMX MOZynen
WBIM moryT ObiTb 3anporpaMmupoBaHbl NS NPSAMOW Napanmnenu, B TO BPeEMS Kak BCTPOEHHbIN
napannenbHbIn KoHTponnep B kaxxaom VB obecneynBaeT aBToMaTuyeckoe pacnpeneneHne Harpysku.

5.3.7 Pexxum ECO

Pexum cnyxut ans nobileHns 3hheKTUBHOCTH cucTeMbl, ctoika MBI paboTtaeT B pexume bannaca B
0bblyHOE Bpemsi, a UHBepTOp paboTaeT B pexume oxupaHus. Korga BXOQHOE HanpshkeHWe BbIXOAMUT U3
ctpos, UBIT nepexoaut B pexum paboTbl 0T 6aTapen, a WHBEPTOP MUTaeT Harpysky. IdEKTUBHOCTb
cuctembl ECO moxeT coctasnstb 40 98%.

MPUMEYAHUE. TMpu nepexopge u3 pexuma ECO B pexum BaTtapen npoucxoguT KOPOTKOE Bpems
npepbiBaHus (HWxe 10 MC), BpeMs NepeknioYeHns He BIUSET Ha Harpysky.
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5.4 YnpasaeHue 6aTtapeen

5.4.1 O6cayxunsaHme AKb

[MOCTOSHHbIN TOK 3apsaa.

3HayeHue Toka no ymonyanuo 10% OT HOMUHANBHOW MOLLHOCTY CUIIOBOTO MOZYNS. Takxe Mbl MOXeM ero
nameHnTb o1 0% -20%

2. [oBbilWeHWe 3apsaa Npy NOCTOSHHOM HanpsXXeHue .

HanpsixkeHne 3apsiga nog Harpy3koit MOXeT ObiTb YCTaHOBIEHO B COOTBETCTBMM C TUMOM HaTtapew.

[ns Gatapen ¢ cuctemoit pekombuHaumm ra3os (VRLA) MakcumarnbHOe HanpspkeHWe 3apsida He JOMKHO
npesblwatb 2,4 B / auenky.

3. MnaBatoLlas 3apsigka.

HanpsikeHne nnaeatoLyero 3apsaa MoxeT ObiTb YCTaHOBNEHO B COOTBETCTBUE C TUNoM 6atapen. [ns VRLA
HanpshxeHre NnaBaroLLero 3apsga AoMKHa COCTaBNATL 0T 2,2 0 2,3 B, HacTpoika no ymonyanmio - 2,25 B.
4. KomneHcauus TemMnepatypbl nnasaroLLero 3apsga.

KoathpmumeHT TemnepaTypHoit KOMneHcauumn MOXeT ObiTb YCTAHOBINEH B COOTBETCTBMM C TUNOM baTtapeu.

5. 3awmra ot npekpalyexus paspsiga (EOD)

Ecnn HanpsxeHne 6atapen Huxe, 4Yem ypoBeHb EOD, wHBepTOp OTKMOuMTCA U BaTapes Oypet
n3onupoBaHa, Ytobbl n3bexatb rnybokoro paspsiga G6atapen. EOD perynupyetcs ot 1,6 B go 1,75 B Ha
suenky (VRLA).

5.4.2 PacwupeHHble dyHKUMM (HACTPOUKU NPOrpAMMHOro obecneyeHus,
BbIMOAHSI@MbI€ UHXXEHEPOM MO BBOAY B SKCMAYATALMUIO)

CamoguarHocTtuka 6atapen n camoobcnyxusaHme

C nepuwogmnyecknmn  uHTepeanamu 25% HOMWHanbHOM ewmkocT 6Gatapen Oyget aBTOMATUYECKH
paspsxaTbCs, a (PaKTUyeckas Harpyska JorkHa npesblwaTb 25% 0T HoMUHanbHo emkoct UBIT (kBA).
Ecnn Harpyska meHblie 25%, aBTOMaTMYeckuin paspsg He MOXeT ObiTb BbIMOMHEH. [lepuoanyeckuit
nHTepBan MoxeT 6biTb ycTaHoBneH ot 720 go 3000 yacos.

Ycnosust: AKKyMynsTop Npu nraearoLleM 3apsge B TEYEHUE He MeHee 5 YacoB, NPy Harpyske pasHon 25 ~
100% oT HoMMHanbHoW emkocTn WBIT. BKnoYaeTcs BPYYHYH, C MOMOLLbIO KOMaHabl “TecTupoBaHue
akkymynsaropa” Ha XK-naHenu unv aBTomaTuyecky.

5.5 3awuta O6artapeu (HACTPOMKA MHXEHEPOM NO BBOAY B
3KCNAYATALMIO)

Huskui 3apsp 6atapei

[NpeaBapuTenbHoe NpedynpexaeHne O MUHUMArbHOM  HanpsKEHWM akKyMynsTopa MpovCXoauT [0
OKOHYaHWs pa3psga. Mocne aToro npeaBapuTENbHOMO NpeaynpexaeHns batapes LOmkHA UMETb EMKOCTb
A1 3 OCTaBLUMXCA MUHYT C NOJTHOW 3arpy3komn.

AKKyMynFITOprIe pasveanHuTenn

Mpu oTknovenne AKB npoucxogut 3BykoBoW onoselleHne. BHewHne AKB fomkHbl BbiTb NOAKMOYEHDI
yepes OTAeNbHbIN aBToMaT.
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F'AaBa 6 UHCTPYKLMSA MO SKCNAYATALUMU

ABHMMaHMGZ OnacHoe HanpsxeHne CeTu unu HanpshkeHne HGatapen NpUCYTCTBYIOT 3a 3aLUMTHOM
KPbILLKOM

KOMMOHEHTbI, K KOTOPbIM MOXHO MOMy4YnTb AOCTYM, OTKPbIBAS 3aWMTHYIO KPbIWKY C MOMOLLbIO
WHCTPYMEHTOB, HE MOryT YnpaBnsTh Mofb30BaTeNieM. TONbKO KBanMMULMPOBAHHBIA 06CYXMBaOLLMIA
nepcoHasn UMeeT NpaBo CHAMATb Tak1e KPbILLKY.

6.1 BBeaeHune

MogynbHbin MBI pabotaet B Tpex pexumax, nepeuucneHHblx B Tabnuue.6-1. B paHHoMm paspene
ONUCLIBAIOTCS Pa3fyHble BUObI paboumnx npoLeayp AN Kaxaoro 13 pabounx pexuMos.

Pexum paboTbl Onwucanve
HopmanbHbIN pexum WBI nutaet Harpysky
Pexum paboTbl Bypass MuTaHne Harpy3ku obecneynBaeTcs CTaTU4eckum

Baitnacom. ITOT pexumM MOXHO paccmMaTpuBaTh Kak
BPEMEHHbIV NEPEXOAHBIN PEXUM MEXDY PEXMMOM
HOPManbHOrO  pexuma W pexuma  bypass
obcnyxuBaHus 1N BPEMEHHbIM HEHOPMasTbHbIM
paboynm CoCTOSHMEM

Pexum obcnyxmBaHus WBI oTkntoyaeTcs, Harpyska nogkno4aeTcs K cetu
yepes ynpasnsemblit Bypass. NMPUMEYAHVE: B
9TOM pexuMe Harpyska He 3awuweHa oT
aHomarbHow ceTu

3ameTka:
1)®yHKkums WUBIT MoxeT ObITb YCTaHOBMEHA C NOMOLLBIO NPOrpamMMHOro obecneyeHns ans 06CnyxmuBaHms.
OpHako yCTaHOBKa 1 BBOZ, B 9KCMTyaTaLMio AOIKHbI BbINOMHATLCS MHXEHEPaMU-PEMOHTHUKAMM.

6.1 NMepekAloHaTEeAU MUTAHUSA

B croiike VBl nmeeTcsa pyyHoi Beiknovatens Harnaca, bannacHelil BXOGHOW NpepbiBaTenb, a Bce Apyrie
nepepayn obpabatbiBatoTCS aBTOMATUYECKM MO NOMVKE BHYTPEHHETO YNpaBneHus.

3akazunk [JOIDKEH ycTaHOBMTb BHELIHWUIA CETEBOM BbIKMOYATENb, BHELUHWA OBXOAHOM BbIKMOYaTENDb U
BHELUHUA BbIXOAHOM BbIKNKOYaTeNb. BHELWHNA 06X0QHOM BbIKNOYaTENb HEOOXOAMM, €Cnn NPUMEHSIETCS
obxoaHon bamnac.

ABHMM&HMG

39



PekomeHayeTcs ncnonb3oBaTh 4-MOMOCHbIE BbIKMOYATENN, @8 HOMUHAMbBHBIA TOK BbILLE HOMMHAIBHOIO
Toka BbIkntoyatens Gamnaca B MBI, [Ona 40KVA Heobxogumbl aBTomaT Ha 125A. [ns 20KVA
Heobxoanmbl aBTomart Ha 63A.

6.2 3anyck UBII

He sanyckainte MBI go tex nop, noka yctaHoBka He BydeT 3aBeplueHa, cuctema byneT BeedeHa B
aKCnnyaTauuo ynoTHOMOYEHHbLIM NEPCOHANOM, a BHELLHWE CUNOBbIE U30NIATOPbI 3aKPbIThI.

6.2.1 Npoueaypa 3anycka

[poueaypa AOMKHA BbIMNOMHATLCA NPy BKIH0YeHUM VBT 13 COCTOSAHMS NOMHOMO OTKMKYEHNS.

Hwxe npueeaeHsl paboyne npoueaypb:

1. OTKNIOYNTE BHELLHWIA BbIKIIOYaTENb NUTaHNS. OTKIIOYMTE BHYTPEHHWUI BbIKNKOYaTENb MUTaHUS. CHUMKUTE
3aLWNTHYI0 Kpbiwky MBI, nogknoumTte kabenu nutaHus n yoeauTech, B IPABUIIbHOM NOAKIOYEHNE (a3.

ABHMM&HMG

Bo Bpems aToit npoueaypbl BbixoAHble knemmbl MBI paboTtatoT B pexume peanbHOro Bpemenu. Ecnm k
BbIXOAHbIM knemmam WBIT nogknoveHo kakoe-nbo HarpysouyHoe obOpyaoBaHWe, €Crv Harpyska He
roToBa K npuemy nuTaHns, ybeantech, YTO OHa HaAEXHO U30NIMPOBaHa OT BbIXOAHBIX Knemm MBI

2. Bknoyute  BHELWHMA BbIXOAHOW BbIKNOYaTENb. BKNOYMTE BHELWHWA CETEBOM BbIKNOYATEMb W
nogknounTe ceteBoe nutanue. XKK-guennen sanyckaercs B 970 Bpems. ViHOMKaTop BbInpsaMUTENs Muraet
BO BpeEMS 3anycka BbINpsMUTENS. BbinpsaMuTenb BXOAUT B HOpManbHoe paboyee COCTOSHWE, U MPUMEPHO
yepes 20 CekyHO MHOMKATOP BbLINPSAMUTENS CTAHOBUTCA 3eneHbIM. [1ocne uHUuManusaumm cTaTuyeckun
nepekntoyaTens bypass 3akpbiaetcs. Ceetoamoasl UPS nokasbiBatoT crnegyouee:

CeeToamoab! Cratyc
WHaukaTtop BbinpsaMuTens 3€NEHbIN
WHonkaTop 6aTapem KpacHbIN
WHoukaTop obxoaa 3eNEHbIN
VHoukaTop nHeepTopa off
WHankaTop Harpysku 3€NEHbIN
MHaukaTop cocTosHMS KpacHbI

3. HBepTOp 3anyckaeTcs aBTOMATMYECKN. MHAMKATOp MHBEPTOpA MUraeT BO BPEMS 3anycka MHBEepTopa.
MpumepHo Yepes 1 MuHyTY nHBEpTOp roToB, MBI nepexoanTt 3 Garnaca B MHBEPTOP, HAMKATOP Gannaca
OTKITIOYAETCSH, @ MHANKATOPbI MIHBEPTOPA U Harpy3ku BktoyaoTcs. MBI HaxoauTcs B HOpMarnbHOM pexume.
CeeToamnogbl UPS nokasbiBatoT criegytoLee:

CeeToamoab! Craryc

WHaukatop BbinpsaMuTens 3€NEHbIN
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Wuavkatop BaTapem KpacHbIiA
WuavkaTop obxoga off

WNnaukatop nHeepTopa 3€eneHbIn
WHankaTop Harpysku 3€eneHbIn
ViHoukaTop cocTosHMA KpacHbIit

4. OTKNKuMTE BHELLHWIA BbKMioyaTenb barnaca, MHAMKkaTop 6atapem BbIKIOUMTCS, Yepe3 HECKONbKO MUHYT
Batapes bynet 3apskatbes o1 UBMT. Ceetognogsl UPS GyayT otobpaxatbes cneaytowmm obpasom:

CseToamnoabl crartyc
VHoukaTop BbINpsMUTENS 3€NEHbIN
Wuavkatop BaTapem 3€NEHbIN
WHankaTop obxoga off
WNnaukatop nHeepTopa 3€NEHbIN
WHankaTop Harpysku 3€NEHbIN
WHankaTop COCTOSHUS 3eNEHbIN

ABHMMaHMG

MBI ¢ 6-T CunoBbIMA MOZYNSIMM UMEET 6 WHAWKATOPOB: BbINPSMUTENb, MHBEPTOP, Gainac,
aKkKyMynsTop, Harpyska, COCTOsHMe.
WBI ¢ 2-m5/4-M5 CnoBbIMY MOZYNSIMW UMEIOT OAWUH CBETOANOAHbIN UHOMKATOP COCTOSHUSA

6.2.2 NMpoueAypbl NEPEKAIOHEHUS PEXMUMOB PABOTbI

MepekntoyeHre 13 HopManbHOTO pexuma B pexum bannaca
E L
HaxmunTe « “===sws'y B MEHIO «yNpaBneHney, YTobbl NepeknioumnTbes B pexum bannaca.

ABHMMaHMG

B pexume Gaiinaca Harpyska HanpsiMyto MofIaeTcs OT CETH, a He OT MHBEpPTOpa.

MepekntoyeHmne 13 pexuma baitnaca B HOPManbHbI PEXUM

l.“.l—l-ﬁt
Haxmute « === » B pexume bainaca. locne TOro, kak MHBEPTOP NEPEKITHOYUUTCH Ha HOPMAsbHYH
paboty, Bl nepexoaunt B 0BbIYHbIA PEXMM.
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6.3 MpoueaAypa nepekAoHeHUss MeXAy Bypass u “HopMaAbHbIM
pPeXUMOM”

6.3.1 MpoueAypa NepekAIYEHUS U3 HOPMAABHOIO PEXMUMA B PeXUM Bypass

OTa npouedypa MOXeT nepefaBaTb Harpysky C Bbixoga uHeepTopa VMBI Ha nutaHue Gannaca, HoO
npeaBapuTenbHbIM - ycrnosuem aensetca To, 4to MBI Haxogutcs B “HOpManbHOM™ pexume [0
nepekKIoyeHus.

ABHMMaHMG

Mepen BbLINONMHEHMEM 3TOM Omepauuy MpouMTainTe COOOLLEHMS Ha aucnnee, YTobbl NPeaoTBPaTUTh
KOPOTKOE 3aMblkaHie Npy NOAKMKYEHe Harpy3Ku.

=55
HaxmuTe Ha “ w===ses’” B MeHI0 «YNpaBneHme» B npaBon Yactu XK-gucnnes.
WHankaTop uHBepTopa byaeT MuraTh 3eneHbIM, a Takke UHAMKATOP COCTOSHWSA 3aropuTcs KpacHbIM v ByaeT
COMPOBOXAATLCA 3BYKOBLIM CUrHANOM. Harpy3ka nepexoauT Ha ctaTuyeckuini 6annac 1 B pexumM OXnaaHus

UHBEpTOPA.
s

ABHMMaHMG

HaxaTne KHOMKM OTKMOYEHNs 3BYyKa e B MEHI0 «ynpasneHne» Ana OTMEHbI SBYKOBOVI
CurHanunsaunn, Ho OCTaHeTCa npeaynpexneHne, noka He 6y,qu NcnpaBneHo yCcnoBme TpeBorn.

2. Bknoumnte pyyHoi Bbikouatens bannaca 3 OFF B nonoxexns ON. MutaHue Harpysku obecneynsaeTcs
PY4HbIM Bannacom.

3. Haxmute EPO, 4tobbl y6eanTbes, 4to Tok 3apsiga paseH 0. OTKMUMTe BHELLHMI BbiKMtoYaTenb batapen
W BHYTPEHHWU BbIKMtoYaTenb 6atapem (ecru BCTPOEHHbIN akkyMYNSATOPHbIN LWKad). 3aTeM MOXHO U3BMEYb
CUMNOBble MOZYNK.

4. Ecnm tpebyeTca obcnyxusaHue waccy, Heobxoaum BHELWHW 06X04HON BbIKMoYaTenb. Ecnn nveertcs
BHELUHUI OOXOAHOM BbIKMtoYaTeNb AN OOCNYXWBaHUS, BKMKOYUTE BHELUHMIA OOXOQHOM BbIKMOYATENb
0BCnyXnBaHUs, BbIKMOYUTE HAPYXHbIN BXOOHOW BbIKMOYATENb U BHELWHWA BbIXOAHOW BbIKMKYATENb.
PekomeHayeTcs, 4Tobbl BHELLHWUA BbIKMtoYaTenb 06cnyxuBaHus 6bin yCTaHOBNEH Kak puc.31:

g el

R e B F=——

A Cudiy To Load AL pgart] AL dpr2 To Load

(a) EonHbIn BXOA, (b) Bxog ans pasaenexus bainaca
pucyHok 31 BHewwHui Bypass.

ABHMM&HMG
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Ecrnu Bam Heobxoanmo BbiHYTb MOAYIb, nogoxaute 10 MUHYT, 4TOBbI KOHAEHCATOP LUMHBI NOCTOSHHOIO
TOKa MOMHOCTBIO Pa3psanncs, Npexae Yem CHUMaTb COOTBETCTBYHOLLMIA MOLYb.

Korga pyyHoit nepekntovatens 6amnaca Haxogutes B nonoxeHuy BKJ1, kakas-to vacTb uenu WBIM no-
npexHeMy WMeeT onacHoe HanpsikeHue. [loatomy WBIT  MoxeT nopggepxvBatb — TOMbKO
KBanMULMPOBaHHbIN NepPCcoHar.

6.3.2 MpoueAypda NepekAIoYEHUS U3 PEXUMA OBCAYXXMBAHUSA B OOGbIYHbIA PEXUM

1. BoblkntounTe nepekntoyatens bypass, ecnm oH umeeTcs. BoikniouuTe pyyHoit BelikoyaTens bannaca (B
MeHI0). BkntounTe BHELHWI BbIXOAHOW BbikoyaTens. XKK-guennei 3anyckaeTcs B 9170 Bpemsl. MHaukaTop
BbINPAMUTENS MUFAET BO BPeMs 3anycka BbiNpsMUTENs. Bbinpsamutenb BXoaWT B HOpManbHoe pabouyee
COCTOSIHME, M NpuMepHO yepes 20 CeKyHO WHOWKATOp BbINPAMUTENS CTAHOBUTCA 3eneHbiM. [locne
WHULManM3aLmmn CTaTyeckun BblkmoyaTenb Balnaca 3akpbiBaetcsi, a uHaukatop bannaca CTaHOBMTCA
3eneHbIM.

2. OTKMt0YmMTE BHELLHWIA BbIKNtoYaTenb obcnyxusanms. OTKNIOYUTE pyYHOM BbiKNoYaTeb bannaca.

ABHMMaHMG

Mepen nepekntoyeHnem ybeantech , UTO NepekntoyaTens cratuyeckoro 6Gannaca pabotaet B
3aBWCMMOCTM OT MOTOKA MOLLHOCTH, 0ToBpaxaemoro Ha XK-gucnnee.

3. MpumepHo yepes 60 cekyHa MBI nepexogut Ha MHBEPTOP. BKntounte pybunbHUK BHeLWHUX GaTapeu u
BCTPOEHHbIN BbIkIoyaTens 6atapen (41 AK6 ycTaHOBNEHHbIX B LUKAK).

6.3.3 MpoueAypa nepeKAOHeHUss U3 HOPMAABHOIO PEXMMA B PYHHOU PEXHUM
6aunaca

j
1. Haxmute « s===sss'» Ha XKK-gucnnee. MHaukatop uHBeptopa OyaeT muratb 3enieHbIM, a Takke
WHAWKATOP COCTOSHMSA 3aropuTcs KpacHbiM 1 OyaeT ConpoBOXAATbCS 3BYKOBbIM CUrHamom. Harpyska
nepexoaunT Ha cTaTuyeckuin banac 1 B peXuM OXMAaHUs MHBEPTOpA.
2. Mepekntounte py4Hoit BeikNovaTtens 6annaca B nonoxeHue ON.
3. Haxmute kHonky EPO, utobbl obectounts Tok Gatapen. OTKMoUMTE aBTOMATMYECKUA BbIKIOYATENb
BaTapeu unu oTCoeaUHUTE KNEMMbI akKyMynsTopHoi 6atapew.

ABHMM&HMG

He nepekrntoyanTe BHELIHUIA BbIKIKOYATEND .

6.3.4 MpoueAypbl NEpPEXOAd U3 PEXMMA pPy4HOro 6amnaca B HOPMAAbHbIU
pexXxum

nr 9 -
1. HaxmuTe « » B MEHI0, YT0BbI 0UMCTUTL aBapuitHbIi curHan EPO.

2. OTKIloYMUTE PYYHON BhbIKMOYaTeNb bamnaca.
lIIll,l—l-ﬂl
3. HaxmuTe MeHI0 « === » B pexxume Hannaca, nepexog VBl Ha nHBepTOp NpuMepHO Yepes 60 cekyHA.

4. BknioumnTe BHELLHWI BbIKIOYaTeNb akkyMynsTopHor 6aTapewm.
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ABHMMaHMG

Mepen BKMIOYEHNEM PYYHOrO BbIKMiouaTens ybemmTech, YTO NepekmnoyaTens cratudyeckoro baiinaca
paboTaeT B COOTBETCTBIM C MOKA3aHHBIM Ha XMIKOKPUCTANNMYECKOM AuCnIee.

6.4 NpoueAypda NOAHOro oTkAo4eHus UBI

Ecrnun Bam Heobxoanmo nonHOCTLH oTKMoumMTb MBI, BEINONHWTE CneaytoLme AencTBuns:

Haxwmute kHonky EPO Ha nepegHen naHenm

BbIkntounTe BHELLHMI BbIKIOYaTeNb Gatapen 1 BHyTPEHHUI BbIKIoYaTens batapen

BbikntounTe BbIkntoyaTenb Dainaca, BHELLHUI BXOAHON BbIKMNOYaTENb, BHELUHWIA BbIXOAHO BbIKOYaTEND
Ecnv BbinpsimuTens 1 6annac ncnonb3yioT pasHble MCTOYHMKN NMUTaHUS, BaM HEOOX0ANMO 3aKpbiTh 3TU 4Ba
BXO/HbIX BbIKNtOYaTENS COOTBETCTBEHHO.

6.5 Pexxum EPO

KHonka EPO npegHasHayeHa ans oTknioveHus VIBI B aBapuiHbIX ycroBusiX (Hanpumep, noxapa,
HaBOAHeHWs 1 T. A4.). [Ang atoro npocto Haxmute KHonmky EPO, u cuctema BbIKIHOUMT BbINPAMUTENb,
WHBEPTOP U1 Cpa3y OTKMKOYUT NUTaHWe (BKMoYas HBEPTOp U 6ainac), 1 akkyMynsaTop npekpaLllaeT 3apsaky
UV paspaaky.

6.6 ABTOMATHUYECKOE BKAIOYEHHe

ObbIyHo cTomka VBl 3anyckaetcsa npu ctatuyeckom bainace. Korga ceteBoe nUTaHne BbIXOAWUT M3 CTPOS,
WBIT nogaeT nuTaHue OT akkyMynsTOPHOW CUCTEMBI 40 TEX NOP, NOKa HanpsbkeHne 6atapen He JOCTUrHET
HanpshkeHus Ha Bbixoae (EOD), n UIBIT otkniounTcs.

VBl aBTOMaTUYECKM NEpe3anyCcTUTCS 1 BKNOYUT BbIXOLHYH MOLLHOCTD:

[Mocne BOCCTAHOBIIEHMS ANEKTPONUTAHMS

Ecnu BkntoyeHa yHKLMS aBTOMATUYECKOrO BOCCTAHOBNEHNS nocne BkmtoyeHns EOD

6.7 Pexxum c6poca UBMN

Mocne ucnonb3oBanus gyHkumn EPO, VBT 3anyckaeTtcs cneaytoLmm cnocobom:

Boikntountb MBI nonHoCTbO

3anyctute MBI (cmn. 6.2.1)

Mocne BbiknoyeHus UBIT n3-3a neperpesa MHBEPTOPA UK NEPErPY3KX MK CIIMLLKOM 6OMbLLOIO KONnYecTsa
BpemeHu nepekntodenns VIBIM asTomatuyecku copocut owmbky npu cbpoce cbos.

Aﬂpmmeanme

Bbll'lpHMI/ITeJ'Ib BKIMOYAETCA aBTOMATUYECKM, Korga oLimbka neperpesa ncye3aet nocre Mc4e3HOBEHNA
CUrHanoB C NpeBblLIEHNEM TEMNEPATYPHI.

MNocne HaxaTua kHonkn EPO, ecnn BxogHoi curHan MBI otkntoyeH, VBl nonHocTbio BbikntoYveH. Korpa
ceteBon Bxog byaet BocctaHoBneH, ycnosue EPO Byger ounweHo, u cuctema MBI BKIHOUMT pexum
cTaTnyeckoro bainaca Ans BOCCTAHOBMNEHUS BbIXOAA.
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ABmeaHme

Ecnn nepekniovatens bainaca BkntoyeH, a MBI umeet ceteBon Bxod, To Ha Bbixoge MBI nogaetcs
nUTaHwKe.

6.8 OGCAYXUBOHUE CUAOBOIrO MOAYASA

Torbko 0By4eHHbI NepCOHan MOXET BbIMONHSTL CrieaytoLye npoLeaypb
PYKOBOZCTBO MO TEXHUYECKOMY 0BCTYXMBAHMIO CUMOBbLIX MOAYME

N3bsitne npw Hann4mMmM o4HOro CMNOBOIro MoAyIA

1. BOMANTE B MEHIO N HAKMUTE « s s iy 4TOBBI 3AMYCTUTH (DYHKLMHO BBIKMIOYEHWS CUOBOTO MOAYIS.
2. Haxmute kHonky «offy Ha nepegHen naHenu CUNOBOTO MOAYNS, YTOBbI BPYYHYHD OTKMIHOYMTb CUMOBOM
MOZyTb.

3. CHAMUTe LekopaTUBHYI METANIIMYECKYI0 NIACTUHY C ABYX CTOPOH M 0CabbTe BUHTLI CUTIOBOMO MOZYNS,
3aTeM BbIHbTE MOJYMb YEPE3 5 MUHYT.

W3bATre npu HanU4mMm HeCKONbKUX MOZyIen
Mo
1. BoiauTe B MEHIO M HAXMUTE « “====ssssy yTOObI NEPENTU B pexum Bypass.
2. CHUMUTE [EeKopaTWBHYK METannMYeckylo nnactuHy ¢ obeux CTOPOH M ocnabbTe BMHTbI CUNOBOMO
MOZYnS, 3aTeM BbIHbTE MOAYSb Yepes 5 MUHYT.

Aﬂpmmeanme

[ins obecneyeHns Be3onacHoCT 0BsA3aTeNbHO UCMONb3YTE MyNbTUMETP A1 U3MEPEHUS HANPSKEHUS
KOHAEHcaTopa NOCTOSHHOMO TOKa M ybeamnTech, YTo HanpshkeHne Hke 60 B nepeq paboTon.

3. Mocne 3aBepLUEHNS TEXHUYECKOrO 0BCAYXMBAHWSA CUIOBOMO MOZYNS BCTABbTE IMaBHbIN CUOBOM MOAYIb,
CUMOBOI MOZYMb aBTOMATUYECKM MPUCOEANHUTCS K paboTe CUCTEMbl, @ 3aTeM 3aTSHWUTE BUHTbI C ABYX
CTOPOH.

4. 3akpenuTe OeKOpaTUBHYIO METaNMYECKy0 NEHTY AN KPENneHns BUHTOB C 0Beux CTOpOH nepeaHei
naHenu.

PykoBOACTBO MO TEXHUYECKOMY 0BCnyxuBaHuio Ang Moayns barnaca

Aﬂpmmeanme

Mogynb H6annaca nuTaHusi He MOXET NOAAEPXKMNBATLCA B pexume paboTel 0T baTapen.

Ecnu cuctema HaxoguTcs B HOpMasnbHOM PexuMe:

1. BpyuHyto oTknoumnTe uHBepTop, 1 MBI nepengeT B Bypass. Bkntounte py4HoON BoikntoyaTens Gaitnaca u
nepeseaute MBI B pyyHoi Baiinac.

2. Haxmute kHonky EPO, ytobbl obecneuntb Tok 6atapemn 0. OTKNOUNTE aBTOMATUYECKMI BbIKMOYATENb
BaTapen unu 0TCOEANHMTE KNEMMbI akKyMynsTOPHOM BaTapew.
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3. Ypanute mogynu 6ainaca, KOTOpble HYXOAtOTCA B TEXHUYECKOM OBCHYXMBAHUM WU PEMOHTE,
nogoxaute 5 MUHyT, a 3aTeM BbiTawwmTe Moaynu bannaca. Mocne 3aBepLueHnst 0BCNyxmBaHus Moaynen
nuTaHns Bainaca, BCTaBbTe MOZYNM 0BpaTHo.

4. Mepenante B 06bIYHBIA PEXUM B COOTBETCTBIUM C pa3genom 6.3.2

6.9 BbiGop A3bIKAa

B mento Ha KK-gucnnee AOCTYMHbI Ha 7 A3bIKOB: NPOCTOW KUTAWCKUA, @HTTIMACKWA, TPaaWLMOHHbIN
KUTaNCKUIA, TYPELIKUIA, PYCCKUI, MONBCKUI, NOPTYranbCKUm.
Bbinonuute cneaytoLyio npoueaypy, 4tobsl BoibpaTh HEOOXOANMBIN A3bIK:

e.
1. B rnaBHOM MEHI0 HaXXMuTE « "y yToObI BOWTH B MEHIO HAacTpoek Ha XKK-akpaHe.
2. Boibepute merto A3bIK(LANGUAGE).
3. BoibepuTe a3bik. B 310 Bpems Bce crnosa Ha XK-gucnnee 6ygyTt otobpaxaTbcs Ha BbIOPaHHOM Si3bIKeE.

6.10 U3meHeHUe AQTbl U Bpems

[Ins n3mMeHeHus Aatbl M BPEMEHN BbINOIHUTE CEaYHOWME NYHKTbI:
@
1. B rMaBHOM MEHI0 HaXMUTE «  *M 0y yTO6bI BOWTW B MEHIO HACTPOWKN (PYHKLMI Ha XKK-akpaHe.
2. Boibepute DATE & TIME.
3. Beeaute HOBYIO Aaty 1 BpEMS, 3aTeM HaXMUTE NOATBEPKOEHNS.

6.11 NapoAb nepBbin

Cuctema 3alwmiLeHa naponem, 4tobbl OrpaHMYKUTL ONEPaLIOHHBIE U KOHTPOMbHbIE OpraHbl onepatopa. Bl
MoxeTte pabotatb u Tectuposatb VMBI 1 akkymynsTop nocne Beoga npasunbHoro napons 1. Maponb no
ymonyanuio 1 - 1203.

FAaBa 7 MaHeAb YyNnpaBA€HUSA

B atoi rnase nogpobHO onncaHbl GYHKLMM U UHCTPYKLUMM MO 3KCMAyaTaLum NaHeny ynpaBreHus, a Takke
npeacTaBeHa MHQOpMaUMs O KUAKOKPUCTANIMYecKoM aucnnee, Bkwodas Tunbl XKK-gucnnees,
noapoBHyH0 MHGOPMALMIO O MEHIO, CMICOK aBapuiHbIX curHanos MBI,

7.1 BBeaAeHHe

[MaHernb ynpaBneHns U MHOMKaUMK Haxoautes Ha nepegHeit naHenu WBIT. Yepes XKK-naHenb onepatop
MoxeT ynpasnatb WBIT, a Takke npoBepsATb BCe M3MepeHHble napameTpbl, coctosiHue UBI, cocTosHue
GaTapen, XypHan cobbiTu 1 ucTopun. [laHenb ynpaBrneHus onepaTopa pasgeneHa Ha  Tpu
(byHKUMOHanbHble 06nacTi, kak mokasaHo Ha puc.31. MogpobHoe onucaHWe maHenu ynpaBneHus W
oToOpaxeHust nokasaHo B Tabnuue.7-1.
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(b) 2-mopyrnbHble 1 4-MOJyIbHbIe LKAbI
Puc.31: MNanens ynpasnexus NBI
Tabnuua 7.1- OnucaHve naHenu ynpasneHns n nHaukauum UGN

REC WHoukaTtop  BhINpaMUTENS EPO EPO (aBapwitHoe
(90 kBA) OTKITIOYEHME)
BAT Whaukatop  Gatapen (90 HOME BepHyTbCs B
kBA) rnasHoe MeHr (90
kBA)
BYP WHoukatop Gainaca (90 Left arrow Bbibepute MyHKTbI
kBA) Right arrow [MaBHOTO  MEHID;
nepeknyeHe
MeXay NOAMEHIO;
YBEMUYNTL  UNK
YMEHBLINTb
napametpbl (90
kBA)
INV Whankatop wmHBepTopa (90 ENTER lMoaTeepxaeHue
kBA) (90kVA)
OUTPUT Wuoukatop  Harpysku (90
kBA)
STATUS VHOmMKaTop COCTOSHUS

a7




7.1.1 UHAUMKALUSA COCTOSAHMUSA

CeeToamnobl, nokasaHHble Ha NyT! UMUTaLMKU TOKA, NPEACTaBNSIOT pa3nnyHble pexumbl pabotsl MBI n
nokasbIBaloT TekyLwmin paboumi ctatyc MBI, OnucaHne MHAMKAaTOpOB COCTOSIHMSA NOKasaHo B Tabnuue.7-2.

YCTONUMBBIN 3€MEHBIN LIBET Bce mopynu ucnpasHbl
VHauKaTop MwuraeTt 3eneHbiM OpnuH 13 moaynen 3anyLueH
BbINpPAMUTENS
YCTONYMBbIN KPaCHbIN Owwubka mogyns
MwuraeT KpacHbIM OcHoBHOW BX0OZ MOAYNS HeucrnpaseH
BbIkntoyeHo BbinpsimuTens He paboTaeTt
YCTONYMBLIN 3€MEHbIN LBET AKKyMynsTOp 3apskeH
VHanKaTop MuraeTt 3eneHbim AKKYMYNATOp paspshkeH
batapei
YCTONUMBBIN KPaCHbIN AKKyMynsiTop ~ HeucrnpaBeH  (HEMCMPaBHOCTb
Batapewn, oTcytcTBue ©GaTapen ) npeBbiEHWE
TOKa UK Neperpes
MuraeT KpacHbIM Huskun 3apsg AKb
BbikmoyeHo AKKyMynsTop He 3apsxaeTcs
YCTONYMBLIN 3€MEHbIN LBET MBI paboTaeT B pexume bannaca
Vikpnikatop YCTONYMBbIN KpaCHbIN Bypass HeucnpaseH
bainaca P yp P
MuraeT KpacHbIM HanpshxeHne Hannaca sBnsieTcs HeHOPManbHbIM
BbIkntoyeHo Bypass Bblkso4eH
YCTONUMBbIN 3€MEHbIN LIBET WHBepTOp Nogaet Harpysky
WHonkaTo
A P MwuraeT 3eneHbim WuBepTop 3anyckaetcs, uim WBM pabotaeT B
nHBEpTOpa
pexume ECO
YCTONUMBLIN KPACHbIA OpnuH 13 MHBEPTOPOB HeucrnpaBeH
MuraeT KpacHbIM HBepTOp nogaeT  Harpysky, W OOWH U3
npeobpasoBarenei Mogyns ABNSETCS
HEeNCnpPaBHOCTbIO
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BbikntoueHo HBepTOp He paboTaeT BO BCEX MOAYNsX
YCTONYMBLIN 3€MEHbIN LBET Bbixog VBl BkntoyeH 1 SBNseTCs uCnpaBHbIM
Vikaukarop YCTONYMBBIN KPACHBIA OTcyTCTBUE Harpy3ku
Harpyskm P y Py
Muraet KpacHbim WBI neperpyxeH
BbikntoueH HeT BbIXO4HOrO HanpshkeHus
Craryc YCTONYMBLIN 3€MEHbIN LBET HopmanbHbii pexum paboTbl
WHaMKaTopa
YCTONYMBLIN KPACHbIA Ownbka

7.1.2 3ByKOBOM CUTHAA

Bo Bpems paboTbl MBI cyLlecTByeT ABa pasHbix TUMa 3BYKOBOW CUrHanu3auuu, kak nokasaHo B Tabnuue.7-
3.
Tabnuue.7-3 Tunbl 3BYKOBbIX CUrHANOB

Koraa cuctema mmeeT oBLIMIN aBapuiAHBIA CUTHAM

[1Ba KOPOTKMX OAWH AMMHHbIN (HanpuMep, OCHOBHOW BXO[, HEUCTPABEH).
Korga cuctema nmeet cepbesHble HeUcnpaBHOCTH
HenpepbIBHbI CUrHan Tpesoru (Hanpumep, npegoxpaHUTeNb WKW  annapaTHas
HEeMCnpaBHOCTb).

7.1.3 HasHa4yeHue KAaBuULU

Ha nanenu gucnnest ectb 4 yHKUMOHAbHBIX KHOMKK, KOTOPbIE UCMONb3YHTCSA BMeCTe ¢ XKK-aucnneem.
Onucanune dyHKUMIA NokasaHo B Tabnuue 7-4.

HasnayeHve knasuLu OyHKUMOHanN

EPO NpegHasHavyeHa Ans  OTKIHOYEHMS BbINPAMUTENS, WHBEPTOPA,
cTatuyeckoro bamnaca n akkymynsTopos

HOME [1ns Bo3Bpata B rMaBHOE MEHIO
Left arrow and righ arrow [NpeaHa3HaveHbl AN nepeknoyeHns yHKUWA B rIaBHOM MEHIO
Enter MoaTBEPXKOEHMS OEACTBUS

7.1.4 UHaukauua AKb
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CeeToavon Ha nepegHeit naHenu ykasblBaeT COCTOsIHME akkymynsTopa. Ecnu 6atapes paspsikeHa B
GatapeitHom 6510Ke, CBETOAMOA MEHSETCS Ha KPaCHbIN.

7.2 Tun XK-aAucnaes

Mocne camonpoBepku 3aropaetcs XKK-aucnnesa WBI. XXK-gucnnei nokasaH Ha puc.7-2, KOTOPbIA MOXHO
pasfenuTb Ha 4 YacTu: CUCTEMHas UHMOPMaLMS, MOLLHOCTb, TEKYLLAs 3an1Chb W IMaBHOE MEHHO.

_DCI!(‘TGMIHIH
Hudopmanna
BAMMNAC
-
—
—
oty BbIXOL =~ HArP. MomzocTs
¥ .‘\’( e Y Yol f.ﬁi"‘
e o Tel
Mevridy - Nt Mt B Mtk
y. ﬂ il f ¢}
iy
BATAPEW m Ipeaynpexiesne

NN i i i LL‘EL% .gt'j:‘:- ? '@) Menso

WBn Mogyne = Hacrtpoiiku 3anucu . ¥YnpaBn. A Mpadmkn

Puc. 7-2 XK-gucnnen

Onucanue 3HaykoB Ha XKK-gucnnee onucaHo B Tabnuue 7-5
Tabnuua 7-5 onucanue 3HaukoB Ha XK-gucnnee

s BepHyTbCS Ha rMaBHY0 CTPaHWULY B MEHHO
CIT WHdopmaums 06 Harpyske (MPOLEHT, aKkTWBHAs Harpyska, peakTuBHasi Harpyska),
bt WHGopmaLms 06 akkymynsTopax (EMKOCTb, OCTaBLUEECS BPeMsl, 0TpaboTaHHbIE OHM,
Temnepatypa 6atapeu, TemnepaTypa oKpyxatoLen cpeapl)
:;ii! WHdhopmaums o cunosom moayne
Ratsibhilen
O HacTtponkm ( ata 1 Bpems, s3blK, HACTPOMKM NONb30BaTENS )
Sattirg
7 WcTopusi noros
OTkntoveHmne 3Byka BKI / BbIKM, COPOC HEMCNpaBHOCTEN, nepexog Ha barnac, nepexon
Ha WHBEPTOP, BKIIOYEHNE MOZYNS «BbIKMKYEHOY, COPOC AaHHbIX UCTOpUK BaTapen 1
T.0.
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[NokasblBaeT BbIXOAHOE HaNPSHKEHUS,BbIXOAHON TOK, HAaNpsxeHue Ha bypass

Sznpe

Hepeso meHto XK-gucnnes nokasaHo Hke. Cm. Tabnuuy. 7-7: Ctpyktypa MeHto MBI

[naeHas
MBI Moayne HacTpoiikn 3anucu YnpaenexHue Ipachmnkm
|| Baiinac | | Bxog | | [Hatawn | | Bubikn. | | Bex
BpeMs 3BYK HanpsxeHue
C6poc Bbix.
L CeTb | Boeixog | AsbIK oLnBKM L B
MepeknioveHne|
|| Beixon | | Harpyska | | Cesss | | Hanp.
Bawnaca
MepeknwyeHne
|| Harpyska || WHcpopmaums| || YcTaHoBKU || wa nHeepTop
BaTtapen S-koabl BaTtapen Tect
T P T ] P Gatapeil
|| Cepeuc | |OBenyxueanue
BaTapeit
| | Homwunan | [YckopeHHBIR
3apag
L I{OHdpuryp. |L_|Mnasarowuia
3apsg

Puc. 7-3: CTpyKTypa MeHto

7.3 NMoApo6HOE onNMCAHUE NYHKTOB MEHIO

WHbopmaumoHHoe okHo cuctembl BT
B okHe oTobpaxaeTcs: Mogenb YCTPOACTBA, HOMEPa MOAYNEN, PEXUM YCTPOCTBA, TEKyLLas AaTta U Bpems.
WHopmaLms 0 OKHe He Hy)XHa Nonb3oBaTento Ans pabotbl.

Tabnuua 7-6: OnncaHne anemMeHToB B MHGOPMALWOHHOM OKHE

[NokasaTb coaepxmmoe 3HayeHue

300/30 Mogenb ycTponcTaa

N=01 1 CunoBson MoZynb B cucTemMe

(s) Pexum ycTponcTaa: S - oguHouHbIN 6nok, P-0/1 - napannenbHbii
pexum, E - pexxum ECO, L - pexxum LBS, PE-0/1 - napannenbHbin
pexum ECO, PL-0/1 - napannenbHbin Pexxum LBS
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11:03 Bpems v pata

OKHO rMaBHOrO MEHIO
Moopo6Has nHdopmauus 06 meHto MBI npueeaeHa B Tabnuue 7-5.
P —

BoiiguTe B SSI\NE’ |T0o6LI NONYYNTb MHGOPMALWLO 0 BT

Jarnasue

HHpopMATHOHHBIH
JHCILTeH

TekymHaii cTaTyc
< RN
BbINP | WHB  BbIXOA

BAT
IToameHI0

HEQOpMANEH o LCD VER: V
BepcHHE Ao VTR VER: V

LlalX
-1 d

FnaeMas WBN Moayni
- A Ay

BblXoQ HATP. BATAPEU [

Hactponku 3anucH Ynpaen. y Fpad:

b e .

Puc. 7-4: MeHto pasgena Wb

MoameHto: 6annac, ceTb, BbIXOA,

WHdpopmaums o Bannace, OCHOBHas WH(OpMaUMs O BXOAE U BbIXOAE (HanpspkeHue, TOK, 4acToTa)
oTobpaxatotca B MeHo WBI. Otobpaxatotcs Tekywume coctosHue nHaukatopos, XXK-gucnnei n sepcus
MOHWUTOPUHTa.

BblX04 CUCTEMEI BXOO CUCTEMBI

BARN |

ot -
BLINF I WHE  Bhixoq

HomuHan eeixoga: BAT

(LCD VER: V 1. 10 = .10
{MTR e BAUNAC CETh [EIUOUMl HATP. EATAPEV |[fHmgyigy BLIXOfl HAFP. BATAPEMW
u

i ee uy D M S
a.all ”’.’
namHan H Moay i HacTpodEn 3anmcH ynpamn. O Tpaduka -

a) OcHoBHas uH(opmaLms Beoaa (b) BbIXOAHAS MHOPMALUS
Puc.7 - 5: 0CHOBHbIE AaHHbIE BBOAA W BbIBOAA

MogmeHto: Harpyska, 6atapen

WHbopmaums 0 Harpyske BKMKOYaeT MPOLEHT HarpyskW, aKTUBHYK Harpy3ky, PEaKTUBHYK Harpysky.
MHdopmaums o OGartapee BknovaeT B cebs Homep OaTapew, HanpsikeHue Oatapeu, Tok Gatapew,
OCTaBLUYKCA €MKOCTb, OCTaBLUEeCs Bpems paspsiaa, Bpemsi paspsga, paboune gHW, Bpems paspsaa,
Temnepatypy batapeu (onuus), TemnepaTypy oKpyxatoLiei cpeabl (onums).
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HAIPY3KA CUCTEMbI BATAPEW CUCTEMbI

3 IR T

—

Temn.okp.cp.:

Aven, Paapan:

= (LCD VER: v .10 =
BAUNAC CETb  Bbixof (TN ATAPEY | Ity BAWNAC CETb BbiXxog HArP. [l

Fpagurd. 0L Cnaosan Mogyne . HacTpoRkH Januen Ynpamn.

HacTpodsn Januen Ynpamn.

(a) MHopMaLs 0 3arpyske CUCTEMbI (b) nHhopmaums 06 aKKyMyJ'IHTOan
Puc.7-6: nHdopmauus o Harpyske 1 6atapee

Meoayns® N LTI

AlmTYX

o0 90 |
Haxmunte " _Moavit " 4106kl NOMYYMUTb MHGOPMALMIO O MOAYIIe NUTaHMS

BXOH MOﬂynﬂ No > 3araaeme

<l
HudopManHoHHBIH
JHCILTeH
b
HudopMmanug o BEpCHHR Hoamenio
< >

Qe

Hactpowkk . 3anucw ), ¥Ynpasn. ) rpam

-

Puc.7-7: nHdopmaLms 0 cunoBoM Moayne

MeHto nHopmaLmn 0 Moayrne BKMoYaeT B cebs: Bxofd, BbIXOA, Harpy3Ky, BHYTPEHHIO WHGOpMaumio, S-
Koz, BEPCUIO NPOrpamMMHOro obecrneyeHus

MogMmeHt0: BXOA, BbIX0Z, Harpyska

WHbopmaums 0 Bxofe 1 BbIXofe Bkto4aeT B cebs HanpskeHne, TOK, YacToTy. MHpopmaums o Harpyske
BKIMKOYAET NPOLIEHT Harpy3ky, akTUBHYKO HarpysKy, peakTUBHYO Harpysky.
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BbIXO4 MOLYIIA Ne HATPY3KA MOLYJIA Ne

WH®O  5-KOAbI

| MnasHan HacTRaARH JankcH ¥npagn.
- - - A

Tpachwen 0 Tnassan 0

(a) Mchopmau,M;l 0 BbIX0oAe Moayns (b) uHdpopmanms o 3arpy3|<e MO,EI,yJ'IFI
Pwuc.7-8: BbIxoa MOZyns U MHOpMaLMs O 3arpyske

MoameHto: nHchopmauusi, S-koab!
B nogmeHio uHdopmaums BknoYaeT B cebs MHGopMaLmMio 0 Temnepatype Ha BXofe, Temnepatypy Ha
BbIxoae, Temnepatypy IGBT. MeHio S-code oTobpaxaeTt S-kof CUNOBOro mogyns, Ytobbl ykasaTb, YTO

I'IpOVISOUJﬂO C CMIOBbIM MOAYNEM.
S-KO[bl MOOYINA Ne

OAHHBIE MOOYJIH Ne 5

UBAT.+: 0.0 B 0.0 A

ZIBAT. = 00 B 0.0 A

Twuua DC: 40048 39898

Janmen n e ), Tnowsan 0 WBN l:!a“m. HacTpoRks Tanmen

(a) S KO,EI, cmnosoro MO,EI,yJ'IFI (b) nHdbopmanms o mogyne
Puc.7-9: uHdopmauus o mogyne u S-kog

HaxmuTe “__Factpomsn " nng Bxoda B HacTpouku UBIT.
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[aHHbIn NoA3aronoBoK BKMKYaeT B cebs: gaTta M Bpems, S3blK, CBSA3b, YCTAaHOBKM, GaTapew, cepsuc,
HOMWHan, KoHdurypauuu. MoameHo 6atapein, CepsuC, HOMUHAN, KOHGUrypauuu AOCTYMHO TOMbKO Ans
CEPBMCHOIO MHXEHEPA WU NPOU3BOAUTENS

OATA UBPEMA
®opmar paathbl

| | | | GERE

YCTaHOBKa BpeMeHU CBA3b

& YCTAHOBKM

- IBATAPEM

CEPBUC

HOMWHAN

KOH®UTYP.

CA i Rl W o
e |

maeHan UBMN Mogyne % 3anucK A ¥Ynpaen. - Ipadmkn

Pwnc.7-10: MeHto HacTpoek
Tabnuua 7-7: onucaHne U3MEHEHWIN B HACTPOIKax

HacTtpoiika hopmata gatbl Tpu thopmara:

[ata n Bpems (a) rop / mecsu, / oeHb,
(b) mecsu, / geHb / rog,
(c) oeHb / mecsy / rog

HacTpoiika BpemeHu HasHauuTb Bpems

TeKyLni A3bIK Wcnonbayembiin f3bIK
A3bIk

Bbibop s3bika YNpOLLeHHbIN  BbIGOP Ha  KWTaWCKOM U
aHrmuicKkoMm A3blKax (HacTponka
BbINOMHAETCA Cpa3y Xe Mocne KacaHus
3Hayka A3blka)

Appec ycTpouncTsa YcTaHoBKa agpeca cBA3u

lMpotokona RS232 Mpotokon  SNT, npotokon ModBus,
npotokon YD / T wn Dwin (gns

Ces3b
NCNonb30BaHNA Ha 3aBoje)
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Baudrate

YctaHoBka ckopoctn  nepegadn  SNT,
ModBusn YD/ T

Modbus Mode Pexum  Hactpomkn  ans  Modbus:
Bbibupaetca ASCII n RTU

Modbus parity YcraHoBka YeTHocTv ans Modbus

PerynupoBka BbIXOAHOTO | YCTaHOBKA BbIXOAHOTO HaMPshKeHMs

HanpshXeHMs

BepxHuin  nopor  HanpsikeHus | OrpaHnyeHHoe paboyee HanpspkeHne Ans

bainaca Gainaca, Hactpameaetcs: +10%, + 15%, +
20%, + 25%

HuwkHun  nopor  HanpspkeHus | HkHee orpaHu4eHne paboyero

YCTaHOBKM bannaca HanpsbxeHus ans 6annaca,
ycraHaenusaemoe: -10%, - 15%, - 20%, -
30%, - 40%
YactoTa bainaca PaspelweHHas paboyas uvactota Aans
Bainaca
YcraHasnueaemoe: + - 1y, +- 3y, +-5My
Mepuog obcnyxuBaHWs NbINEBOMO | YCTaHOBKAa  mepuoga  obcnyxmBaHns
unbTpa NbINEBOro ounbTpa
Konnyectso AKB YcTaHoBka konuyectsa bartapen (12 B)
EmkocTb 6aTapem YcraHoska AH akkymynsaropa
HanpsbkeHue / sueika nnasaroLlero | YCTaHoBKa MNaBaloLLero HanpshkeHus ans
3apsga akkymynstopHoi 6atapeu (2 B)
Batapeu [MoBbICUTL 3apsaHOE HanpshkeHue / | HacTpoika MOBbLIWEHUS HaNpshkeHWs ans

AYeiKy

akkymynsTopHoi 6atapeu (2 B)

EOD (KoHew, 3apsiga) Hanpshxenue
[ Aveiika, @ 0.6C Tok

Hanpsikenme EOD pgns akkymynsiTopHOM
Batapeun, @ 0.6C

EOD (KoHev, 3apsiga) HanpshxeHue
[ Avenka, @ 0.15C Tok

Hanpshketne EOD pns akkymynsitopHom
Batapeun, @ 0.15C

lNpenen Toka 3apsaa

Tok 3apsiaa (B NpoLeHTax oT HOMUHAILHOro
TOKa CUIIOBOTO MOZYNS)

Temnepatypa baTapen

KoahdpuumeHT komneHcauyuv Temnepatypsl
akkymynstopa

OrpaHnyeHre BpeMeHU 3apsiku

YcTaHOBKa BPEMEHM 3apsiaKu

lNepwuoa Boost 3apsiga

YcraHoBka nepuoga aBTOMATU4eCKOro
NoBbILIEHNA
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Mepuoa TEXHWYECKoro | YcTaHoBKa nepuoga Ans aBTOMaTN4YeCcKoro
obenyxmeaHusa AKb pa3psiga AKb

Cepsuc CMCTEMHBIN PEXUM Hacrpoiika CUCTEMHOrO pexuma:
OOMHOYHBIA, NapannenbHbIn, OAWMHOYHbIN
ECO, napannenbHoin  ECO,  LBS,
napannensHbin LBS

HomuHan HacTtpoika HOMWHanNbHOrO | [1ns Mcnonb3o0BaHMsA Ha 3aBoae
napaveTpa
KoHdurypauus Hactpoiika cuctembl [1nsa ncnonb3oBaHKs Ha 3aBoge

_—

Bownaute B cuctemy ” ", 4TOObI NONYYNTL XKypHan peructpauum cuctembl BI. Ucnonbayite ”

o o " ANs NPOKPYTKM CrICKa.

=)

Bongute B cuctemy WBM » __Yopasn " - OyHkuMs M KOMaH4A TECTUMPOBAHMS MNOKa3aHbl HUKE:

YNMPABJIIEHUE CUCTEMOU

®YHKUUA KOMAHObI

0¥

Copoc owmnbKm TecT batapen Obcnyw. baTapei

| ——>0 o v v

Mepekn. Ha MHBEPTOP YckopeHHbIW 3apan Mnaeawowmin 3apag

Q) =y (S

Pazpewwre “OFF" mogyns CGpoc uctopuu HaTapen OcTaHOBUTE TECT

v | L

CGpoc epem. Bo34. (huneTpa CrapToBas cTpaHuua

T -
= il & . P=p
I 8 r—1
i MaeHan A MBn ;. A A 3anucu Ynpaen.

Puc.7-11: PaboTa cuctemsl
MeHto ynpaBneHus BkntoyaeT B cebs:
OyHKLMN

()

Copoc oumdi ] OymcTka OLLMOOK BPYYHYHO

| —a— O
1ePewT Ha WHESPTOP | Mepexof B PEXIUM MHBEPTOpPA BPYUHYH. BbIX0a MOXET BbiTb NpepBaH.
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o

Paspewims "OFF womy™ | Biritoumte kHonky «OFF» Ha nepedHeit maHenu cUNoBOro Moayns. 3aTeM [OCTyrnHa
kHonka «BbIKIT», nonb3oBatenb MOXET HaxaTb KHOMKY, YTOBbI BbIKIIOYATL CUIOBOM MOZYTTb.

g

L C6poc uctopun Barape

CbpocbTe AaHHble 06 uctopum GaTapeu, BKMOYas AaThl BLIMUCKA U Yacbl, BPEMS
pa3spsiga. Kak npaeuno, copacbiBaroTCs AaHHbIE 06 nctopum 6aTtapen nocne 3ameHbl HOBbIX BaTapen.
1

av

LCEpoc BpeM. BO3A. (huneTpa

4 CBpocbTe AaHHble dunbTpa Nbinu, BKIYas AHU 1 nepuog o6cnyxmeanus. ObblYHO
cbpacbiBanTe AaHHbIe OUnbTPa NOCre 3aMeHbl HOBOTO (UnbTpa UK CTUPKU.
KomaHgpl

o TecTORINEN Komanga npoBepku 6aTapew. MepeknioyeHne VBN B pexum pabotsl oT Garapew,
rNaBHbI CBETOAWOAHDBIA MHOMKATOP TEMHbIN, @ MHAWKaTOp 6aTapeun ropuT 3eneHsiM. Ecnv akkymynstop
“‘DoneH” unum akkymynsatop HemcnpaseH, MBI BblgaeT curHan TpeBoru u nepexoauT B “0BbI4HbIA pexuM” unu
nepexoaut B “pexxum bannaca”’. Ybeautech, UTO HET NpeaynpeXaeHNA Unu CUrHanoB Tpesory, ybeaunTecs,
yTO HanpsxeHue GaTapen Bbiwe 90% OT NONMABKOBOTO HANPSXKEHUS. ECnn akkymynstop “HopmanbHbIi,
VBl BepHeTcs B “HopmarnbHbIn® pexkum vepes 20 cekyHa. Ecnu TecT Batapen HeucnpaseH, aBapuiHble
curHanel VBl B KypHare pervctpaupy.

O6cnyx. GaTapen

4 Komanga obcnyxusanns 6atapen. Mepekntovenne MBI B pexum paboTbl 0T 6aTapew,
rMaBHbI CBETOANOAHbIA UHAMKATOP TEMHbIN, @ MHANMKATOP 6aTapeun roput 3eneHbiM. Ybeautech, YTo HeT
NPeAyNpPexaeHnii unu curHanos Tpesory, ybeawtecb, 4To HanpsbkeHne 6atapen Bbiwe 90% oOT
NONIaBKOBOrO HaNpshKeHUs. Ecnn akkymynsatop HopmanbHbii, Bl BepHETCS B HOpManbHbIN PEXUM, MokKa
HanpspkeHne Gatapen He cHuauTcs Ao 105% ot HanpsikeHust EOD, a 3atem BepHeTCs B HOpManbHbIN
PEXUM.

= v

YckopeHHbIA 3apAn

v

L 4 BpyyHylo BKMIOUNTH 3apsigHOE YCTPOWCTBO B PEXWM MOBbIWEHWS 3apsaa, uTOOb
ObicTpee 3apskaTb baTapeu.
r b

= v

\ [ABAOWMASARAA. ) BnyyHYI0 BKITKOYNTL 3aPSAHOE YCTPOMCTBO B PEXUME MNaBatoLLeil 3apsiaKi.

©

Octarosute 16T | OCTaHOBWUTE TECTUPOBAHWE DaTapen N TeXHUYeckoe obenyxuBaHue GaTapew.

Boigute B rmaBHOE MEHK HaxaTuem
HanpspkeHms, Toka 1 6annaca.

, YTOObI YBUAETb DOPMY CUTHana BbIXOAHOTO
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HANPSKEHUE HA BbIXOAE

= Hil

| naBHan A nen A Mogyne > HacTponku

Puc. 7-12: chopma curHana barnaca v Bbixoga

7.4 XypHaA co6biTui UBI

B cnegytowen tabnuue.7-8 npuBeaeH NOMHbIN CNCoK Beex cobbiTiin MBI, oTobpaxaeMbix B OKHE MCTOPUN
3anu1cu 1 B OKHe TeKyLLei 3anucm.
Tabnuua.7-8: Cnmcok kogos pabotbl VBl

Homep HaaBaHwe oLumbkm Onwucaxve

1 Owwnbka o4mncTKM Ownwnbka cbpoca

2 OumnCTUTL XypHan Py4Has ouncTka xypHana nctopum

3 Harpy3ska Ha VBl Nogaya nUTaHWs Ha MHBEPTOP

4 Harpyska Ha bannac lMopaya nutaHus Ha bainac

5 HeT Harpy3ku Harpyska He nogxmoyeHa

6 [MOBbILEHHDBIN 3apsia 3apsgHoe ycTponMcTBO paboTaeT B PEXMME MOBbILUEHHON
3apsaku

7 MnasatoLwmit 3apsig 3apsigHoe ycTporcTBO paboTaeT B pexume nNnaBaoLlen
3apsaku

8 Paspsp 6atapem AKKymynsTop paspsxaercs

9 AKKYMYynNSTOP NOAKIOYEH batapes yxe nogknoyeHa
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10

AKkymMynsTopbl He
MOAKITIOYEHBI

batapes eLlé nogknoyeHa

11

TexHuyeckoe obcnyxvBaHme
CB 3akpbITO

Py4Ho# BbIKntoYaTeNb 06CAYXMBAHNA 3aKPbIT

12

TexHnyeckoe 06CnyxMBaHME
CB otkpbITO

Py4Hoi BbIKkMtoyaTenb 06CnyXMBaHUS OTKPbIT

13

EPO

ABapuitHoe OTKMKYEHNE MUTAHKS

14

YMeHbLLEeHne Moayns

[ocTynHas MOLHOCTb MOAYNS MEHbLUE eMKOCTW Harpy3ku.
YMeHbLINTE Harpysky wumv  pobaBbTe  LOMONHUTESNbHbIN
MOZYNb NuTaHus, 4Tobbl ybeautbes, 4To emkocTb MBI
A0CTaTOYHO OonbLLas.

15

Bxoga reHepaTopa

l'eHepatop noakntoyeH, 1 Ha VBl nogaetcsa curHan.

16

HeuncnpaBHOCTL CETH

CeTeBOe HanmpsiKeHWe WK YacToTa MPEBbILAT BEPXHUNA
WM HWKHWA Npeden W NPUBOAAT K BbIKMOYEHUS
BbinpsMuTens. lNpoBepbTe BXOAHOE (Da3HOE HanpshkeHue
BbINPAMUTENS.

17

Owwubka
faiinaca

noaKn4eHna

MocnepoBatenbHOCTL 06paTHas. MpoBepbTe NPaBULHOCTL
MOAKMIOYEHNS BXOAHBIX CUNOBbIX kabenen.

18

HanpsbkeHue Gannaca

aHoMmarnbHO

OTOT CUrHan TPEBOrM 3anyckaeTcs NporpaMMoit MHBEPTOPA,
Korga amnnuTyga unu vactota  Hanpskedus Bannaca
npeBbllWaT  npegen.  AsapuiHbin  curHan  Oyget
aBTOMaTYeckm CcOpOLLeH, ecnu HanpshkeHne Gaiinaca
CTaHEeT HOpMarbHbIM.

CHayana npoBsepbTe, CyLIECTBYET I COOTBETCTBYHOLLMNA
aBapuMHbIN  curHan, Hanpuvep «OOpbIB  BbIKNtOYaTENS
bannacay», «bain-nocnegosatensHoctby M «lp Neutral
Lost». Ecrnu ecTb COOTBETCTBYWLMA CWUrHAN TPEBOTW,
CHayarna o4McTuTe 3TOT CUrHan.

1. 3atem npoBepbTe W ybeauTeCh, YTO HaMpsXKeHue M
yactota 6Oannaca, ortobpaxaemble Ha KK-gucnnee,
HaxoOaTCsa B npedenax auanasdoHa Hactpomku. Obpatute
BHAMaHWE, 4TO HOMWHANbHOE HanpsikeHWe M YacToTa
OnpeaensTCcs COOTBETCTBEHHO «BbIXoAHOE HAaNPsKeHne» 1
«BbIxogHas yactoTay.

2. Ecnn  oTobpaxaemoe  HanpseHue — SIBNSETCS
HEHOpPManbHbIM, W3MepbTe (PaKTUYECKOE HaMpshKEHWE W
vactory Gannaca. [Ecnn  u3MepeHue  HEHOpMaIbHO,
npoBepbTe BHEWHUM MCTOuHUK Oannaca. Ecnu Tpesora
BO3HMKaET YacTo, MCMonb3yiTe NporpaMMHoe obecneyeHne
ANS HacTpOWKW, 4TOBbl YBENMYNTH 3adaHHOE 3HauYeHue
BepxHero npegena Gainaca B COOTBETCTBAM  C
NpeanoXeHns My Nonb3oBaTens

19

Owwbka mogyns bainaca

Owwnbka mogyns bannaca . Ota owwubka bnokupyeTcs oo
BbIKITHOYEHUS MUTAHKS.
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20

Meperpyska BainacHoro

Moayns

ObxopHoit TOK NpeBbILWaeT orpaHnyeHue. Ecnm Tok Gainaca
coctasngetr meHee 135% oT HomwuHanbHoro Toka. WBI
CUrHanu3supyeT, HO He UMEET HUKAKNX JeNCTBUMN.

21

Meperpy3ka 6arnaca

OTKMIOYEeHUs: MOAYNS U3-3a neperpy3ku

22

JTOT CUrHan TPEBOrM 3anyckaeTcs NporpaMMoit UHBEPTOPA,
koraa vactota bannaca npesblwaeT npegen. AeapuidHblii
curHan OyaeT aBToMaTMYecky COPOLLEH, ECN HANPSKEHNE
Bannaca cTaHeT HopMarbHbIM.

CHavana npoBepbTe, CyLECTBYET IIM COOTBETCTBYHOLLMIA
aBapuiHbld - curHan, Hanpumep «O6pbIB  BbIKHOYATENS
Gainaca». Ecnu ectb COOTBETCTBYIOLMIA CUrHAM TPEBOTW,
CHayarna o41CcTiUTe 3TOT CUrHan.

1. 3atem nposepbTe W ybeguTecb, 41O 4Yactota obxoda,
oTobpaxaemas Ha XXK-gucnnee, Haxoautcs B npeaenax
[uanasoHa  Hactpouku.  Obpatute  BHUMaHWe, 4TO
HOMWHanbHas 4acToTa COOTBETCTBEHHO OMNpeaensieTcs
«BbIxogHoON YacToTONY.

2. Ecnm  ortobpaxaemoe  HanpskeHue — SBRAETCA
HeHOpManbHbIM, U3MepbTE (PaKTUYECKyo YacToTy bannaca.
Ecnm  un3mepeHne HeHOpMarbHO, MPOBEPbTE  BHELIHWN
nctouHnk OGamnaca. Ecnu TpeBora BO3HMKAeT 4acTo,
Mcnonb3ynTe NporpaMMHoe obecrnedeHne Ans HacTPOWMKK,
4Tobbl YBENNUMTL 3afaHHOE 3HAYeHWe BEPXHEro npegena
aitnaca B COOTBETCTBUW C MPEAJSIOKEHNAMI NONb30BaTENS

23

Harpyska yepes 6ainac,. Cuctema MOXET aBTOMaTUYECKM
BOCCTAHOBUTLCA U nepenaeT obpaTHo Ha NHBEpTOp Yepes 1
yac

24

Kopotkoe
BbIXOAHON Lienw

3aMblKaHne

Bbixoa Lenu 3amMKHyT.

MMpoBepbTe NOLKOYEHHYIO HArpy3Ky Ha UCMPaBHOCTb.
3ateM nposepbTe W yOOCTOBEPbTECH B TOM, YTO
HEeWUCNpPaBHOCTb He CBSI3aHa C OAHUM U3 MOZYMEN.

Ecnu HencnpaBHOCTb pelueHa, Haxmute «COOM 04MCTKMY,
4TobbI NnepesanycTuts MBI,

25

Huskuin 3apsg AKb

/HBEPTOP OTKMIOYEH M3-3a HU3KOrO HanpshkeHust 6aTtapeu.
MpoBepbTe COCTOSHME SMEKTPOCETM U  BOCCTAHOBUTE
arneKTponuTaHue

26

Tect AKB

MepeBepute cuctemy B pexum bGatapen B TeueHue 20
CeKyHa, 4tobbl npoBepnTb HaTapeu

27

Tect AKG

npoussoautbcs Tect AKb

28

ObcnyxusaHne AKb

Mepexod cucTembl B pexum pabotel ot H6atapen go 1,1 *
EOD-HanpsikeH1s 40 YPOBHS akkyMynsTopHon BaTapem

29

O6cnyxueavne 6atapen B
HopMe

O6cnyxuBaHue akkymynstopa

30

Mogaynb BCTaBneH

CunoBoit Moaynb NOAKMIOYMICS K CUCTEME.
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31

Bbixog moayns

CuroBoi MOZYynb BbIHYT U3 CUCTEMBI.

32

OLwubka BbinpsAMUTENSt

Bbll'lpHMI/ITeJ'Ib HeucnpaBeH.

33

Owwmbka nHBepTOpa

HeucnpasHocTb npeobpasoBatens cunosoro moayns N #.
BbixogHoe HanpsbKeHne nHBEpTOpA ABnsieTCs
HEHOpMarbHbIM, 1 Harpy3ka noaknoyeHa Yepes bannac.

34

[NeperpeB BbINPSAMUTENS

Boinpamutens N # neperpesaetca. Temnepatypa
Bbinpsmutens IGBT cnuwkom Benuka, Ytobbl Noaaepx1BaThb
pabotry . Ota Tpesora cpabaTbiBaeT NO curHany ot
YCTPOWCTBA KOHTPONS Temnepatypbl, YCTaHOBIIEHHOTO B
camom BbINpsAMUTESTE. MBI aBTOMAaTNYECKM
BOCCTAHaBMMBAETCA  MOCNE  MCYE3HOBEHWS  CUrHana
neperpesa.

Ecnu cywecTByeT neperpes, NpoBepbTe:

1. CrMLIKOM BbICOKasi TeMnepaTypa OKpyKaloLen cpeabl.

2. 3abnokMpoBaH N KaHan BEHTUNALMN.

3. lMpucyacTByeT N HEUCNPABHOCTL BEHTUNATOPA.

4. CRVLLKOM HW3KOe BXOAHOE HanpshKeHue.

35

Owwbka BeHTMNATOPA

OAWH 13 BEHTUNATOPOB B CUITOBOM MOAYyne BbILEN 3 CTPOA

36

Meperpyska moayns

BbixogHas mowHoctb Moayns N # npeBbIlaeT AonyCTUMbIN
YpOBEHb. JTOT CUrHan nOSIBMSIETCA, KOrga Harpyska
nogHumaetca  Bblwe 100%  HomuHanbHOW. TpeBora
aBTOMaTMYeckn cOpacbiBaeTCs MOCne yaarneHus yCrnosus
neperpysku.

1. TlpoBepbTe, kakas pasa umeer neperpysky (%),
oTobpaxaemyto Ha XK-gucnnee, 4tobbl NOATBEPAUTD,
COOTBETCTBYET N 3TOT CUTHA.

2. Ecnm atOT cCcurHan TpeBOrM UCTWUHEH, U3MepbTe
(bakTyeckun  BbIXOAHOW  TOK, 4TOObI  MOATBEPAWTb
NPaBUbLHOCTb OTOBPAXaEMOro 3HAYEHMS.

OTKITIOUMTE HEKPUTUYECKYHO Harpy3ky.

37

[eperpyska MHBEPTOpPA

/HBEPTOP CKUIOBOrO MOZYNSA C MOBbILIEHHOW Harpy3kon. Mpu
neperpy3ke WHBEPTOpa Harpyska OTKITI0YaeTCs .

WHBepTopa oTkpbiBaeTcst u MBI paboTaet yepes bannac.
Ecnu Harpyska cHuxaeTcs 40 ypoBHS Huxe 95%, vepes 2
MWHYTbI CCTEMa BEPHETCA B pexuM uHeepTopa. [NposepbTe
Harpysky (%), oToGpaxaemyio Ha XK-gucnnee, uyToGbl
noaTBepPANTb, COOTBETCTBYET NW 3TOT curHan. Ecnm Ha XKK-
pucnnee oTobpaxaeTcs, 4TO NPOUCXOAWT  neperpyska,
npoBepbTE (PAKTUYECKYI0 Harpy3Ky 1 NOATBEPAUTE, UMEET N
WBI Hap Harpyskon 4O BO3HUKHOBEHMS TPEBOTU.

38

[NeperpeB uHBEpTOPA

VHBepTop cunosoro mogyns N # npesblaeT Temneparypy.
Temnepatypa paguatopa WMHBEPTOpPA CIIMLLKOM BesvKa,
ytobbl nopaepxuBatb paboTy WHBEpTOpa. JTa TpeBora
cpabaTbiBaeT MO CurHany OT YCTPOWCTBA KOHTPOINS
Temnepartypbl, yctaHosneHHoro B IGBT wuHBeptopa. VBl
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aBTOMATMYECKN BOCCTaHABIIMBAETCA MOCIE WCYE3HOBEHMS
cUrHana neperpesa.

Ecnu cywwecTByeT neperpes, npoBepbTe:

byoetr nu TemnepaTypa OKpyxawwen cpedbl ChAWLLKOM
BbICOKOM.

He3saBucyMo OT TOro, 3abnokMpoBaH Nt KaHan BEHTUASLMK.
lMpoBepbTe MCMpaBEH I BEHTUNATOPA.

3meHnTCS N Bpems neperpysku MHeepTopa.

39

OtkntoueHue MBI

3anpeTutb nepepavy cuctembl ¢ 6Gannaca Ha MBI
(HBepTOp). MpoBepsbTe:

FABnsAeTcs N MOLHOCTb CUIOBOMO MOZYNS AOCTAaTOYHOM ANs
Harpysku.

FABnsercs nu HanpsbkeHne Baitnaca HopMasnbHbIM.

40

PyyHon
Bainaca

nepekniodatens

[NepekntounTbCs B pexum bainaca BpyyHyto

41

Esc Manual Bypass

Mepexkntovenuns VB Ha nHeepTOp

42

Huskoe HanpsbkeHne AKB

HanpsixeHne baTapem Hu3koe. [epes OKOHYaHMEM paspsakm
HanpsxeHne 6atapen AOMKHO ObiTb HM3kUM. [locne atoro
npoucxoaut onoeelleHne, batapes gomkHa paboTtaTth B
TEYeHNe 3 MUHYT C MOITHOW HarpysKkow.

43

Owwnbka nogkntoyeHns AKb

Kabenn  akkymynsatopHelx  Gatapen

HenpaBuIibHO.

NOAKNOYEHbI

44

3awuTa nHBepTopa

3awmta nHeeptopa cunosoro mogyns N #. MposepbTe:
HanpsixkeHne nHBepTOpa ABNSETCS HEHOPMabHbIM
HesaBucMO OT TOro, OTNMYAETCA NN HanpsbkeHue
WHBEpTOpa OT ApYyrux MOAyrew, ecnu Aa, noxanyncra,
OTPErynupyinTe HanpsikeHne MHBEPTOpa CWUIOBOTO MOZyNs
OTAENbHO.

45

lMoTepu Ha Bxoae

CeTeBOW NPOBOA NOTEpsiH UK He oBHapyxeH. Ona MBI ¢
Tpems (hasamu pekoMeHOYeTCs UCNosb3oBaTh 3-NOMCHbIN
BbIKIIOYaTeNlb UM NEpeknioyaTtbC  Mexay BXOOHOW
MOLLUHOCTbH0 1 UBT.

46

Owwmbka
faiinaca

BEHTUNIATOPA

OnuH 13 BeHTUNATOPOB bainaca OTKMoYeH

47

Py4Hoi BbIKntouaTenb

Cunosoit moaynb N # oTknioyeH BpyyHyto. Cunoson Mogyrb
BbIKMIOYAET BbINPAMUTENb U UHBEPTOP.

48

Py4Hoe noBblILLeHve 3apsaa

BpyuyHylo 3actaBuTe 3apsigHOe YCTPOWCTBO paboTatb B
pexume MoBbILLEHNS 3apsda.

49

PyyHas nnasatoLyas 3apsigka

BpyyHylo 3anyctute 3apsgHoe YCTPOWCTBO B pexuMe
NnaBatoLLEN 3apPSaKN.
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50

MBI 3abnoknposaH

3anpeLLeHo OTKNYaTh cunosoit Moaynb MBI BpyyHyto.

5l

Owwubka
NOJKINIYEHUS

napannesibHoro

Ownbka napannenbHbix kabenei. MposepbTe:
Ecnn oauH wnu  Heckonmbko napannenbHbiX kabenen
OTCOEAMHEHbI UM HENPaBUIbHO NOAKMHYEHbI

52

B cucTeme oTCyTCTBYET MOAYSb

53

Cucrtema briokvpyeTcs Ans nogayu NUTaHUs nocne Toro, kak
akkymynsaTtop EOD (nonHOCTbH paspsixeHbl)

54

Cboit baTapeu

HeucnpasHocTtb 6atapen. [posepbTe, HopmanbHo nn VBN,
a HanpsbkeHne 6atapen npesbiwaet 90% OT NONNaBKOBOrO
HaNPSLKEHWSI.

55

HeucnpasHocTb GaTapen

MpoBepbTe ncnpaBHOCTb paboTbl MBI
[MpnumnHBbI:

Ecrm  Hanpsikenne  6atapeu
NnaBatoLLero HanpsHKeHNs

Ecnu Harpyska npeBblwaeT Ha 25%

npeebiwaer  90% ot

56

OkpyxatoLias cpega

Temnepatypa okpyxatoweit cpebl npesbiwaet numut UBIT.
KoHOMUMOHEPBI  JOMKHbI  PEerynupoBatb  TemnepaTypy
OKpyXatoLLen cpegpb!.

57

REC CAN Fail

Ceasb wmHbl CAN ¢ BbinpamuTenem  sBnsetcs
HeHopMarnbHOW. [lpoBepbTe MPABUMBHOCTL MOAKMIOYEHUS
kabenen cBs3w.

58

INV IO CAN Falil

Mepepaya curHana 10 wwuebl CAN uHBepTOpa SBNSETCH
HeHopMarnbHoW. [lpoBepbTe MPABUMBHOCTL MOAKMIOYEHUS
kabenen cBs3w.

59

INV DATA CAN Fail

Ceasb DATA wwuHel CAN  wnHBepTOpa  sBRsieTcs
HeHopMarnbHoW. [lpoBepbTe MPABUMBHOCTL MOAKMHOYEHUS
kabenen cBs3w.

60

Owwubka nuTaHug

PasHocTb ABYX wnu Gonee BbIXOAHbLIX TOKOB CUIIOBbIX
MOZYJIeN B CUCTEME NPEBbILLAET orpaHuyeHme. [oxanyicra,
OTpPerynupynTe BbIXOAHOE HANPSXKEHUE CUMOBbIX MOAYIEN 1
nepesanyctute UBIT.

61

CwnHXpoHM3aLus
UMMNynbCHOrO €605

CurHan CUHXPOHM3aLMWM MeXOy MOmynsMu  SBnsieTcs
HeHopManbHbIM. [1poBepbTE MPaBUMbHOCT MOAKMOYEHNS
kabenemn cea3u.

62

Owwbka oBHapyxeHus
BXOZHOIO HanpshkeHus

BxogHoe HanpspkeHue cunoBoro mogyns N # sBnsetcs
HEHOPMarbHbIM.

[MpoBepbTe NPaBUBHOCTL MOAKIHYEHNS BXOAHBIX kabenei.
MpoBepbTe, He CNOMaHbI M BXOAHbIE NPEA0XPaAHUTENN.

63

O6HapyxeHue
HEMCnpaBHOCTH
aKkymynsitopa

HanpsikeHne 6atapen SBNSeTCS HEHOPMarnbHbIM.
lMoxanyicTa, NpoBepbTe, UCTPaBHbI N BaTapew.
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MpoBepbTe, He CNOMaHbl NW NpefoxpaHuTenu Gatapen Ha
nnate nuTaHMs

64

Owwubka
HanpshkeHusl

BbIXOOHOIo

BbixogHoe HanpaxeHue ABnAeTca HeHopmMmalbHbIM.

65

Owwubka bannaca

HanpsbkeHne Hannaca sBnseTcs HEHOPMarnbHbIM.
lMpoBepbTe, 3aKpbIT N BbikMtouaTenb bannaca.
lMpoBepbTe  MPaBWMBLHOCTL  MOAKTHOYEHMS
NOLKIIOYEeHHbIX K Bannacy.

kabenen

66

Ownbka nHeepTOpa

VHBepTopb! IGBT criomaHb..

67

Owwubka npu BbIxoae

BbixogHasi TemnepaTtypa CWIOBOrO MOAYNs MpeBbilaeT
OrpaHuyeHue.

lMoxanyicTta, npoBepbTe, SABNAOTCA I BEHTUNATOPbI
ncnpasHbIMM.

[MoxanyicTa, NpoBepbTe, ABNATCA N MHAYKTOpbl PFC mnin
WHBEPTOPA WCNPaBHbLIMM.

lMpoBepbTe, 3ab0KMPOBAH N1 BO3AYLUHbIA KaHan.
Ybeautecb, 4TO TemnepaTypa OKpYXalowei cpeabl He
CINULLKOM BbICOKas.

68

BxopaHon gucbanaHc

Pa3sHOCTb BXOAHOTO TOKA Mexay KaxabiMu ABYMS hasamm
coctasnset 6onee 40% OT HOMMHANBHOIO TOKa.

MpoBepbTe, HE  CNOMaHbl N MpeaoxpaHUTeni
BbinpamuTens, anodsl, IGBT nnu PFC auoabl.
MpoBepbTe,  SABNSETCA NN BXOOHOE
HecTabunbHbIM.

HanpshkeHue

69

[LinHa nocTosHHOro ToKa

HanpsikeHne KOHOEHCATOPOB LUMHbI MOCTOSHHOMO TOKa
npeBbIWaeT orpaHuyeHune. Boinpsmutens MBI u nHeepTop
OTKITH0YaI0ThCA

70

Owwwubka NoBTOPHOTO 3anycka

Korga npouedypbl  XOMOAHOrO — 3amycka  3aKOHYEHBbI,
HanpsikeHWe B LUMHE MOCTOSHHOTO TOKA HWXE, YeM
OFPaHUYEHNE  BbIYUCIEHMS MO HANPSDKEHWMIO  CETW.
noXxanymcra, npoBepbTe

* He HapyLUeHb! Nn BbINPSMUTENBHbIE ANOAbI

« Pa3butbl nn IGBT PFC

« PaspuiBatotca nm PFC-guoael

« Asnstotca nu gpaneepbl SCR unu IGBT HencnpasHbIM

« [lcnpaBHbl N PE3NCTOPbI UMK Pene XONOAHOro nycka

71

Owwubka noakntoyeHus pene

Pene vHBepTopa HeucnpaBHbl W He MoryT paboTath, a
NpeoXpaHUTENM CIIOMaHBI.

72

KopoTkoe 3amblkaHue pene

Pene uHBEpTOpa 3aKOpO4eHbl M He MOryT MOSTHOLEHHO
(PYHKLIMOHMPOBAT.

73

Owwmbka
LM

CMHXPOHM3aLN

CMHXPOHN3MPYHOLLMI curHan LM SBnseTcs

HEHOPMaIlbHbIM
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74 WHTennekTyanbHbIN COH WBIN paboTaeT B MHTENNEKTYanbHOM pexuMe oxugaHus. B
9TOM pEXMMeE CuUroBble mogynu ByayT CToATb NOOYEepeaHo.
O10 Oyper Oonblieit HagexHOCTbld W Bornee BbICOKOM
ahhekTMBHOCTBID.  Heobxoaumo — moaTBepauTb,  YTO
OCTaBLLUAsACS MOLLYHOCTb CMMOBbIX MOAYNEeN [LOCTaTO4HO
BenMka Ang MOAKMIYEHHOW Harpyske. [omkHo 6biTh
COrMacoBaHo, YTO NPOWU3BOAMTENBHOCTL pabounx Moaynei
[OCTATOMHO BeNMKa, ecnu nonb3osatens gobasnser
BonbLue Harpy3aku Ha VBIT.

75 py4HO nepexop Ha uHeepTop | BpyyHyto nepeseaute VBl Ha nHBEpTOp. ATO UCMONb3yeTcs
ans nepekmiovenns MBI Ha wHBepTop, koraa Gamnac
neperpyxeH. Bpems npepbiBaHWs MOXeET npesbiwats 20 Mc.

76 Beeaute Tekywuit Taum-ayt u nepeeegute UPS B pexum

BaTapen.
YbeauTech, Y4TO BXOOHOE HAMPSHKEHWE CMULIKOM HU3KOE, a
BbIXO4HAs Harpyska 6onblias. [oxanyincta, perynupyite
BXOOHOE HarnpshKeHWE Bbille, eCrim 3TO BO3MOXHO, W
OTKIKOYNTE HEKOTOPbIE HArpy3Ku.

77 [atunk BX. TEMneparypbl [aTtunk BXxogHON TEMNepaTypbl NOAKMIOYEH HENPaBULHO.

78 [latyuk BbIX. TeMneparypsl [laTyuK BbIXOQHON TEMNEPATYPbI NOAKMOYEH HEMPABUITBHO.

79 [Neperpes nHBEpTOPA BxogHon Bo3gyx neperpesaetcs. Ybeautecs, Yto paboyas
Temneparypa Wb Haxoautesa B npegenax 0-40 © C.

80 Capacitor Time Reset Reset timing of DC bus capacitors.

81 C6bpoc BpemeHu BeHTunsTopa | Copoc BpeMeHu BEHTUNSTOPOB.

82 C6poc uctopum batapem CbpocbTe aaHHble 06 uctopum batapeu.

83 Bpems cbpoca BeHTunsaTopa | COpoc BpemeHn 6anacHbix BEHTUNATOPOB.

Bannac
84 Temnepartypa AKB | batapes neperpera.
npeBbILLEHa
85 Cpok cnyx6bl  6arnacHoro | Cpok  cnyxbbl  GaiinacHbIX  BEHTUNATOPOB  UCTEK, W
BEHTUNSTOpa PEKOMEHOYeTCS  3aMEHUTb  BEHTUAATOPbl  HOBbIMY
BeHTUnATOpaMn. OH JOmKeH ObITb aKTUBMPOBAH C NOMOLLbIO
nporpamMmHoro obecneyexus.
86 Cpok penctans | Cpok cnyxBbl KOHAEHCATOPOB MCTEK, U PeKOMeHOyeTcs
koHZeHcaTopa 3aMEHUTb KOHZEHCATOpbl Ha HOBble KoHAeHcaTopbl. OH
[OMmKkeH ObITb aKTUBMPOBAH C MOMOLLBK MPOrPaMMHOrO
obecneyeHus.

87 3ameHa BeHTUNsATOpPA Cpok cnyx0bbl BEHTUNATOPOB CUIMOBbIX MOAYMEN UCTeK, U
PEKOMEHOYETCS  3aMEHUTb  BEHTUNATOPbl  HOBbIMM
BeHTUnATOpaMn. OH JOmKeH ObITb aKTUBMPOBAH C NOMOLLbIO
nporpamMmHoro obecneyexus.

88 INV IGBT Driver Block WHBepTopbl IGBT OTKMHOYEHD!.
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MpoBepbTe NPaBUIBHOCTb YCTAHOBKM CUMOBBLIX MOAYNei B
LwKady.

MpoBepbTe, He CnOMaHbl M NPEaOXpaHUTENn Mexay
BbINPSIMATENEM U MIHBEPTOPOM.

89 Cpok cnyx6bl 6atapem Cpok cnyx6bl 6aTapei ucTek, U peKOMEHAYETCS 3aMEHUTb
batapen HoBbiMM  GaTapesmu. OH  pgomkeH  ObITb
aKTUBMPOBAH C MOMOLLbI0 NPOrpaMMHOro obecneyeHus.

90 Owwnbka bannaca lUnva CAN wexgy wmogynem bBaiinaca u  Lwkagom
HeucnpaseHa.

91 Mbinesomn unbTp MbineBot uNbTp AOMKEH ObiTb YNCTBIM WAKN 3aMEHUTH
HOBbIM

92 Cboi baTapeu OyHKUMS TECTMPOBaHNS BaTapeu 3anpeLyeHa.

MpoBepbTe, NPaBUMBHO MW MOAKMIOYEHO aKKyMynsTOpPHOEe
coeMHeHne

93 OcTaHoBUTb TECT BpyyHylo  npekpatute  TecTupoBaHWe 6aTapen  unu
obcnyxusaHue Gatapen, BosspaT MBI B HOpmarnbHbIi
PEXUM.

94 BonHosow Tpurrep ®opma BonHbI bbina coxpaHeHa, koraa MBI Bbiwen u3 cTpos
95 Bannac u ycTponcTeo obLatoTcs Apyr ¢ APYrom Yepes LnHY
CAN. MposepbTe
pasbeM MNM CUrHanmbHbIM Kabenb HeucrnpaBHbl BO3MOXHO

npobnema B nrnaTe MOHUTOPWHra.

96 Ownbka BcTpoeHHoro MO Mpocbba 06paTUTLCS K NPOU3BOAMTENIO.

97 Owwubka HacTpolku cuctembl | Mpocbba 06paTUTLEA K NPON3BOAUTENIO.

98 Meperpes bannaca Mogynb Harnaca neperpesaeTcs. noxanyncra, NpoBepbTe
He NPeBbILLIAETCS N Harpy3ka Ha Gainac
He npeBbILLaeTCs TeMnepatypa okpyxatowein cpegpl 40 ° C
ncnpaBHOCTL BEHTUNATOPOB barnaca

99 WneHTndoukatop mogyns Y AByX Mofynewn ycTaHoBNMBNEHbI oanHakosbiM ID Ha nnate
pasbema nuTaHus,

F'AaBa 8 AONOAHUTEAbHBbIE CBEAEHUSA

8.1 YcraHoBka SNMP-kapTbl

SNMP-kapTa ycTaHOBNeHa Ha nepeaHeit naHenv moayns bainaca.

[ns yctaHoskn nnatel SNMP:
o CHUMMTE KpbILLKY rHe3ga (cMm. Puc. 8-1).

« Ycranosute nnaty SNMP B rHe3qo v 3aTsHUTE ee BUHTaMM.
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[ns 3 cnoToBbIX 1 6 CNIOTOBLIX YCTAHOBOK
Puc.8-1: YcraHoBka SNMP-kapTa

F'aasa 9 Cneuudcbukaumus NpoAyKLUU
B atoit rmase onucbiBaetcs cneuudukaums VBN
9.1 MpMeHUMbIe CTAHAAPThI

VBT 6bin paspaboTtaH B COOTBETCTBUM CO CREAYHOLLMMM EBPOMNENCKMMM N MEXAYHAPOAHBIMY CTaHAAPTaMM:
Tabnuua 9-1: CooTBETCTBME EBPONENCKAM 1 MEXOYHAPOAHbLIM CTaHAapTaM

[TyHKT HopmaTuBHas ccbinka

Obwwe TpeboBaHua 6esonacHoctn ana WBI, [ EN50091-1-1/IEC62040-1-1/AS 62040-1-1
NCnonb3yemMble B 30Hax AOCTyna onepaTtopa

TpeboBaHus k anekTpomarHuTHon coemectumocTtn | EN50091-2 / IEC62040-2 / AS 62040-2 (C3)
(OMC) ans WBIM
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MeTon onpeneneHus

TpeboBaHwil
NPOU3BOAUTENBHOCTM U TeCTUpoBaHuio BIT

111)

K [ EN50091-3 / IEC62040-3 / AS 62040-3 (VFI SS

MpumeyaHme.

160950 ).

BbiweynomsHyTble  cTaHaapTbl
cootBeTcTBUA 06WWMM cTaHaapTam IEC u EN ans 6esonacHoctu (IEC /EN / AS60950), anekTpomarHuTHOM
amucenn n nomexoyctoinumsoctu (cepum IEC / EN / AS61000) n koHcTpykumm (cepum IEC 1 EN / AS60146

npoaykTa BKIKOYMAKT COOTBETCTBYKOLWME HOPMbI

9.2 DKoAOrM4eCcKHe XapakTepUCTUKH

Tabnuua.9-2: CoicTBa OKpyXatoLLei cpedpl

MpeameTsbl En. nam. TpebosaHus

YpoBEHb akyCTU4eCcKoro wyma Ha | dB 56,0 (cunoson mogynb)

paccTosiHum 1 mMeTp

BbicoTa paboTtbl M <1000 ™M Hap ypOBHEM MOpS, CHUXaKOT MOLLHOCTb Ha
1% Ha 100 m mexay 1000 m 1 2000 m

OTHOCUTENbHAsA BNaXHOCTb %RH Ot 0 0o 95%, 6e3 KoHaeHcaLuK

Paboyas Temnepatypa °C Or 0 po 40 rpagycos, cpok cnyxbbl GaTapem
cokpallaetcs Bagoe 3a kaxable 10 ° C Bbiwe 20 ° C

Temnepartypa xpaHeHus B[ °C -20~70

PekomeHgyemass  Temnepatypa | °C 0~ 25 (20 ° C gnsa ontuMansHOro xpaHeHns batapen)

XpaHeHus 6aTapen

9.3 MexaHu4YecKkue XapakTepUCTUKH

Tabnuua.9-3: MexaHu4eckue CBOICTBA

cneummkaums Eq. 20/10 30/15 40/10 45/15 60/10 90/15
n3m.

Pa3swmepel MM 446x697x398(7VU) | 446x697x575(11U) 485*¥751*1033

Bec Kr 42 51 55 70

LiseT N/A YepHbIn

YpoBeHb 3awuThbl, | N/A IP20

IEC (60529)

Tun mogyns En. nam. 10/50
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Pasmepbl MM 436x590%85
BEC Kr 15.3/15.5
uset N/A YépHbIi

9.4 DAeKTpUYeCKne XapakTepmuCTUKH

Tabnuua.9-4: Bxog nepeMeHHOro Toka BbINpAMUTENS

HasBaHue Ea. nam MNapameTp

HomuHanbHoe BXxoAHoe | Vac 380/400/415 (TpexchasHblit W HEUTpanbHbId  C
HanpsXXeHune nepemMeHHoro Toka BamnacHbIM Bxo40M)

[nana3oH BxogHOro HanpsixeHns | Vac -40%~+25%

YacToTta My 50/60 (gnanasoH: 40 'y ~ 70 ly)

dakTop cunbl kKW/KVA 0.99

Koa.HennHeMHbIX  nckaxelHun | THDI% 4

(KHM)

9.5 JAekTpuyeckue XApAKTEPUCTUKU (NPOMEXYTOYHOE 3BEHO

NOCTOSHHOrO TOKQ)

Tabnuua.9-5: MHdopmaums o batapee

HasBaHue Eq. nam MapameTpsl
HanpspxkeHne akkymynsTopHoi | Vdc HomuHan: £+ 240 B, 0gHOCTOPOHHMI
LNHbI AvanasoH: 198 B ~ 288 B
Konnyectso CBWHLIOBO- | HOMUHAIbHbIN 480 B =40 * 6 knetok (12 B)
KMCIOTHBIX KNETOK
Hanpskenne  nnasatowero | B/aueitky (VRLA) 2.25B/svenky (BblbupaeTcs us 2.2B/adveiky ~
3apsga 2.35B/a4einky)
PexnM NOCTOSHHOTO TOKa W MOCTOSIHHOMO
HanpspKeHms
KomneHcaums Temnepatypbl mB//°Clavenka -3,0 (Bblbupaetcs ot: 0 ~ -5,0, 25 ° C unm 30

° C nnn nHrnbupyeTcs)

HanpsixeHue nynbcavui

nonnaskoBoe V%

Tok nynbcayui

%C10
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[oBblLWwatoLme
HanpsxeHne

3apsaHoe

Viaueiky (VRLA)

2.4V | ayeiika (BblBupaeTcs oT: 2.30V / queitka
~ 2.45V [avenka)

PeXuM NOCTOSHHOTO TOKA M MOCTOSIHHOIO
HanpsxeHns

Pa3psgHoro HanpsikeHns

B/aueitky (VRLA)

1.65V | ayeika (Bblbupaetcs ot: 1.60V /
svenka ~ 1.750V / cell) @ Tok paspsiga 0.6C
1.75V | ayeika (Bblbupaetcs oT: 1.65V /
aveiika ~ 1.8V / aueitka) @ 0.15C pa3psgHbIit
TOK

(Hanpspkenne EOD n3meHsieTCs NUHENHO B
npegenax  3ajaHHOro  AuanasoHa B
COOTBETCTBUW C pa3psiaHbLIM TOKOM)

3apsaka akkymynstopa

kw

10% * Emkoctb VBl (BblbUpaetcs oT: 1 ~
20% * EmkocTb MBI)

9.6 DAeKTpUYEeCKME XAPAKTEPUCTUKHU (BbIXOA UHBEPTOPA)

Tabnuua.9-6: Beixod nHBEPTOPA ([0 KPUTUYECKON Harpy3ku)

HomuHanbHas MowHocTb (KBA) Eg. nam 10~90
HomuHanbHoe nepemeHHoe | Vac 380/400/415 (TpexdasHbIi YETbIPEXMPOBOAHbIN 1
HanpsbkeHue 1 HenTpanbHbIi ¢ Harnacom)
yacrora 2 Hz 50/60
neperpyska % 110% Harpysku, 1 vac
125% Harpysku, 10 MuHYT
150% Harpysku, 1 MUH.
> 150% Harpysku, 200 mc
OrpaHuyeHuns no Toky % OrpaHuyenne Toka 300% ans 200 mc
HenuHenHas Harpy3ka 3 % 100%
HelTpanbHbInA TOK % 170%
CT1abunbHOCTL HaNpsKeHUs % + 1 (cbanaHcupoBaHHas Harpyska)
11,5 (100% aucbanaHc Harpy3km)
[NepexogHoe HanpsxeHns 4 % 15
THD % <1 (nuHeiHas Harpyska), <5.5 (HenuHenHas
Harpyska3)
OKHO CUHXPOHU3aLMM HomuHanbHas yactoTa + 2 'y (Bbibupaetcs: £ 1
~+5(U)
MakcumanbHas ckopocTb | Hz/s 1. Bblbupaetcs: 0,1 ~ 5
N3MEHeHNs 4acToTbl
CUHXPOHM3ALMM
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[nana3oH Hanpsikenus uHeepTopa | % B|£5

(nepemeHHoOro
TOKa)
3amerTka:
HomuHanbHas moLHocTb (KBA) Egn. nam 10~90

1. 3aBopckas HacTpoiika - 380 B. MHxeHepbl no BBOAY B aKCMyaTauuio MoryT yctaHaenmeath 4o 400 B
unn 415 B.

2. 3aBopckas HacTpouka - 50 'y, ViHxeHepbl No BBOAY B 3KCnyaTauuio MoryT yctaHaesnmeathb 4o 60 'y,
3. KoahbmumeHTt rpebHs EN50091-3 (1.4.58) coctasnser 3: 1.

4. IEC62040-3 / EN50091-3, kntovatowmn nepexog ot 0% o 100% ~ 0%, Bpemst BOCCTAHOBIEHMSA
COCTaBNSIET MOOBUHY OKPYXXHOCTH C TOYHOCTBIO A0 5% OT CTabUNbHOrO BIXOAHOTO HaNPSHKEHMS.

9.7 DAeKTpUYecKkue xapakTepucTuku (Bxoa 6aunaca)

HomuHanbHas En. nam 20 40 60 30/45/90

MOLLHOCTb (KBA)

HomuHanbHoe 380/400/415

HanpsbkeHne

nepemMeHHOro Toka Vac y L y
TpexdasHblil YETbIPEXNPOBOAHBIN, HENTPANbHbIN C BEIBOAOM BhINPAMUTENS 1
obecneyvBatoLLMIn HETPanbHbIA OMOPHbIVA CUTHAN ANs BbIX0A4a
30@ 380V 60.6@380V 90@380V 45/68/135@380V

HoMWHanbHbIN TOK

A 29@400V 58@400V 87@400V 43/65/130@400V
28@415V 55.5@415V 84@415V 42/63/126@415V
<110%, £0NrocpOYHbIi <110%, £0NrocpOYHbIi
0 0

Meperpyaka % <130%, 5 MuHYT <130%, 5 MuHYT
<150%, 1 muHyTYy <150%, 1 muHyTY
>150%, 300 mc >150%, 300 mc

3awuTa nuHus N/A TepMoMarH1THbI BbIKIOYaTeNb, MOLHOCTL KOTOPOro coctaenset 125% ot

bannaca HOMUHaNbLHON BbIX0AHO MoLwHocTU. Kpusas IEC60947-2 C

HoMWHanbHbIN TOK | A 1.7xIn

kabens
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YacToTa Hz 50/60

Bpems nepeknioveHus CMHXPOHN3MPOBaHHbIN NepeknoyaTens: <1ms
(Mmexgy 6Gannacom u | ms
WHBEPTOPOM)
[Jonyck  HanpshkeHus BepxHui npegen: + 10, + 15, + 20, +25, no ymonyaxuo: +15
bannaca
% Vac

HwxHun npegen: -10, -20, -30 unm -40, no ymonyaxuto: -20

(Npuemnemas ctabunbHas 6annacHas 3agepxka: 10 ¢)

Jonyctumas  vacrtota | % +25, 15, 10 unm £ 20, no ymonyanuio: £ 10

bainaca

CUMHXpOHM3auus - okHa | Hz HomuHanbHas vactota + 2 'y (Bblbupaetca ot £ 0,5 My ~ £ 5 y)
3amerTka:

1. 3aBoackas HacTpoiika - 400 B. MHxeHepb! no BBOAY B SKCMyaTaLuMio MOryT ycTaHaBnueaTh HanpsikeHue 380 B nnu
415B.

2. VixeHepbl No BBOAY B 9KCNnyaTauumio MoryT ycraHasnueatb 40 50 My unu 60 Iy, Hanpumep, WUBIT HacTpoeH Ha
PEeXWUM MHBEPTOPA YacToThI, a 3aTeM 06X040M COCTOSIHWA ByaeT npeHebperatb.

9.8 KMNA

Tabnuuya.9-8: ShheKTMBHOCTL
HomuHanbHas adpekTmBHOCTH (KBA) Eg. nam 10~90kVA
Krg
HopmarnbHbii pexum (aBomnHoe | % 95 mak.
npeobpasoBaHue)
OKO-pexum % 99

OdektnBHOCTL paspsaa 6atapem (DC / AC) (akkymynsTop npy HOMUMHANBHOM HanpskeHu 480 B nocTosiHHOrO
TOKa W NIMHENHON Harpy3Kke C NOMHbIM HOMUHATBHBIM HaMPSHXKEHUEM)

Pexwum baTapem % 94,5

MakcuManbHbI BO3AYLIHbIA NOTOK m3 /min 4.5 | cunosomn moay”nb, 3.02 / bannacHbln MOgynb
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KomnaHnuna HAI - BegyLwmi poccuicknin paspabotynk obopyaoBaHna U pelueHun ans
oTpacnu TenekoMmyHukauun BoTt yxe 15 net mMbl codgaem ceTu nepefadn OaHHbIX U
cucTemMmbl MHPOPMAaLIMOHHOM 6e30nacHOCTH

Mbl npegnaraem COGCTBEHHble MPOAYKTbl U PEeLleHUss «nog KIuY» B Cnegylowmx
obnactax: ©GecnpoBogHble CETU, CUCTEMbI BuaeoHabnogeHuss n 6ecnepebonHoro
9NEKTPONUTaHus, WHOPMaLMOHHON 6e30MacHOCTM U yaanéHHOro  ynpasreHus
obopynoBaHnem

Mbl paspabatbiBaeMm W BHeApsieM annapaTHO-NPOrpaMMHbIE  KOMMMEKCbl  Ans
opraHusauuun IP-teneBngeHna n IP-tenedoHnn, noctpoeHuss mobunbHbix LLOLoB w
CMEeKTPanbHOro yrnrnoTHEHNSA KaHanoB

HAI cerogHs:

- bonee 15 neT Ha TeNEKOMMYHUKaLMOHHOM pbiHKe Poccum

- bonee 250 coTpyaHukos

- bonee 11 000 fOBOMBHbLIX KITMEHTOB MO BCEMY MUPY

- 40% wTaTta KoMnaHuu - pas3paboTUnKn, apXUTEKTOPLI N NHXXEHEPDI
- MuBectupyem B HUOKP 82% npunbbinu

- [pamMOTHBIN KOHCANTUHT U NpeanpoaaxHasa aKcnepTnsa

- M'MBKne akoHOMUYECKNE YCIOBUS ANSA KIMEHTOB

- KomnnekcHas TexHn4eckas nogaepkka n cepBumc

- CobcTBEHHOE Npom3BoacTBo B Poccun n Kutae

- Ochucel B EkaTepuHbypre, Mockse, HoBocnbupcke n PoctoBe-Ha-[oHy
- Jlornctnyeckune ueHTpbl B Kntae n CLUA

r. EkaTepuHOypr, yn. KpacHonecbs, 12a.
TenedoH: +7 (343) 379-98-38
nH-nT 8:30 - 17:30
c6-8c BbIXOOQHOW

r. Mocksa: yn. B.lNouTtoBag, g. 36 ctp. 9 (15 nogvesn) odpuc 303
TenedoH: +7 (495)950-57-11
nH-nT 9:00 - 18:00
c6-8c BbIXOQHOMN

r. HoBocmbupck, yn. Norons 51
TenedoH: +7 (383)251-0-256
nH-NT 9:00 - 18:00
c6-8c BbIXOOQHOWN

r. PoctoB-Ha-[oHy, np-T Bopowwnnosckun, 2/2, odpuc 305
TenecdoH: +7 (863) 270-45-21
nH-nT 9:00 - 18:00
c6-8c BbIXOOQHOWN
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