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O pyKoBoAcCTBe

Hacrosinee pykoBOJCTBO MpeHA3HAYEHO JIJIS MOJIb30BaTe/iel NCTOYHUKOB Gecriepe6oiHOro
nuTtaHus cepuu Boxer 10 - 20 kBA, mogesieit BX3310, BX3315, BX3320.

JonosiHMTe/IbHAasA UHPOpMaLUs

Jl1s1 moslydyeHus1 JONOJHUTEIbHON HHOPMALUKU 06 YCTPOICTBE U ero ONuusax, 06paTUTECh Ha
oduMaibHble CAalThI MPOU3BOAUTEJS: Www.makelsan.com.tr u www.makelsan.ru

OOGHOBJIEHHUS

OGHOBJIEHHbIE BEPCUH JAOKYMeHTAnuu Bbl Mo)keTe HAaWTH Ha cahTax www.makelsan.com.tr u
www.makelsan.ru.

TpaHcnopTUpoBKa

TpaHcopTHble  CpeACTBA U TpPy30NOJbeMHble  MeXaHH3Mbl  JOJDKHBI  00J1aJ1aTh

XdpaKTepUCTHUKAMHU, AO0CTATOYHbIMH AJId 6€e30macHOro nogbeMa U TPAHCIIOPTHPOBKHU HWBII.

HEJOIIYCTHUM NNOA'BEM TAXKEJ/IOT'O BECA BE3 IIOMOLIH

1 yesnoBek <18 kr

2 yeJiOBeKa 18-32 kr

3 yesi0BEKa 32-55 kr
TpaHcoOpTHBIE CPeICTBA U IPY30I0AbeEMHbIE MEXaHU3MbI >55 kr

[lepemelialiTe o6opyzsoBaHue 6e3 pe3kux yckopeHuH. [Ipu ycraHoBJjieHHBbIX B Kopmyce WBII
AKB nepemeiats UBII ciieayeT n1aBHO U € 60JIbIIENR OCTOPOXKHOCTBIO.
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1 BE3OITACHOCTDb U IIPEAYIIPEXKAEHUA

1.1 IlpeaynpexaeHusa

[lepen npoBeJieHHEM PabOT MO YCTaHOBKe W Mojk/aodeHrto UBIl, Heo6x0iMMO BHUMATEJIbHO
03HAKOMUTBCS C COJIeP>KaHUEM HACTOSILEr0 PYKOBO/ICTBA. YCTAaHOBKA U MePBbIN 3aMyCK MOTYT
OBbITB OCYLIeCTBJIEHBI TOJIBKO aBTOPU30BaHHbIM IPOU3BOAUTEIEM IIEPCOHAIOM.

YcTaHoBKa, HaCTPOﬁKa U 1epBoe BKJ/IIOYEHHUE 060py,a013aH1/1H HEAaBTOPHU30BAHHBIMH
CriequaJiuCTaM MOXKeT INPHUBECTH K II0JIOMKe O60pyg0BaHI/IH U TpaBMaM IIepCOHaJla HWJIH
3aBEepIIHUTHCA JIETAaJIbHBIM UCXOA0M.

WBII npeaHasHa4deH AJid 3KCIIJIYyaTallui B CTAJMOHAPHOM BEPTUKAJIbHOM I1OJIOXKEHHH.

BHUMAHHE:
OBA3ATEJIbHO IIOAK/TIIOYUTE UBII K KOHTYPY 3A3EMJIEHUA IIEPE/
INNOAK/IIOYEHUEM K 3JIEKTPOCETH.

[Ipu BBIGOPE YCTPOUCTB 3alUThI, yCTaHaBAMBaeMbIx 0 Bxoay WUBIl Heo6X0AMMO yYUTHIBATH,
YTO TOK YTEYKH Ha 3eMJII0 MOXKeT gocturaTthb 0,4A.

INIPU TIPOU3BOACTBE PABOT IIO PEMOHTY W OBC/IY?KHNBAHUIO, UBII
AOJIXKEH BbITb OTKJ/IIOYEH OT 3JIEKTPOCETHU U AKKYMYJIATOPOB. IIEPE/L
A ITPOBEJAEHUEM PABOT BHYTPU WBII, AJIA CHATUA HAIPAXEHHUA C
KOHAEHCATOPOB INIUHBbI INIOCTOAHHOTIO TOKA HEOBXO0JUMO
HUCI10/Ib30BATbh CIIEIIUA/IbHBIN KOMIUIEKT PA3PA/IHBIX PE3UCTOPOB.

PeMoHT - O6GCIyKMBaHKe

PeMoHT wu CEpBUCHOE O6CIIy>KI/IBaHI/Ie MOryT NpPOHU3BOAHUTBLCA TOJIBKO IIpomeAlmnm
COOTBETCTBYyHOILIIECE o6yqu14e, dBTOPHU30BAHHBIM IIPOU3BOAUTEJIEM ITEPCOHATIOM.

[ oGecneyeHHsi 6Ge30TKa3HOW paGoOThl O0GOPYAOBaHUS HEOGXOAUMO
NPOBOAUThL peryJjspHoe O06CIy)KMBaHHe YCTpoWcTBa. PekoMeHAyeMbIn
MHTepBaJl CepBHUCHOI0 06C/Iy>KMBAaHUA — He peke 0JHOro pasa B roj. (JJlaHHas

A ydiayra npeaoctraBjideTCad dBTOPU30BAHHBIM CEPBHUCOM U ABJIAETCA IIJIaTHDﬁ.)

HAIIPA’KEHUE HA INMHE IIOCTOAHHOIO TOKA, AKKYMYJIATOPHOIO
MACCHUBA U KOHAEHCATOPOB, MOZKET IIPEBBIIIATD 800B!

O6caykMBaHMe MacCHMBa aKKYMYJSITOPHBIX 6GaTaped [JOJDKHO OCYILEeCTBJATHCA TOJIBKO
KBaJIMQULMPOBAaHHBIM I1EPCOHAJIOM MIPOLIEAIIMM COOTBETCTBYIOLLYIO NOATOTOBKY.
YTunusauus akKyMyJSITOPOB C MCTEKLIMM CPOKOM CJy:Obl, a TaK e HeUCHPaBHbIX M
BBIIIEAIINX M3 CTpPOs JAOJDKHA IPOU3BOJUTHCS CTPOrO B COOTBETCTBUHM C MECTHBIMU
TEeXHUYECKUMH U 3KOJIOTHYEeCKMMHU HOPMaMHU.

B wmecte ycraHoBku MUBIl pomkHbBl ObITh NpefyCMOTPEHbl CUCTEMbl MOKapOTYLIEHUS
COOTBETCTBYIOLIEro Ha3HaYeHHU4.
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1.2 CBOoGOAHOE IPOCTPAHCTBO U JOCTYII
CB0GO/JHOE NPOCTPAHCTBO

BeHTU/IilMOHHbBIE pellleTKU A oxJaxzeHuss UBIl pacnosioxxeHbl Ha nepefHed (NpUTOK
BO3/Ayxa) U 3ajHel (BbIOpoc Harperoro Bo3ayxa) mnaHeasx MBIl [ig pocraTodyHoro
oxnaxgenuss MBIl B npouecce paboTbl HEOOXOAUMO 06ecledyuTb CBOGOJHOE MPOCTPAHCTBO
MeXy YCTPONUCTBOM U OJIMKaHIIUM 06'beKTOM MUHUMYM 1 M. ciepeau U 1,2 MeTpa c3aau. He
JI0JDKHA OCYLIeCTBJIATHCS BpeMeHHas WJIM NOCTOsiHHas skcmayarauus WBIl npu MeHblieM
CBO6GOHOM NpocTpaHCcTBe. HapylieHre JaHHOTO TpeGoBaHKs MOXeT NPUBECTH K IleperpeBy U
noBpexgeHuto UBII.

Joctyn

TpebyeTca obecnedyuTb CBOGOJHBIM AOCTyN K JulleBod maHesnu WBIl gna ynpaBieHus. /s
MpOBEeJIEHUSI PEMOHTHbIX PabOT U CEPBHUCHOTO OOCHYKUBaHUS, HEOOXOJUMO OOeCcneyuThb
CBOOOJHBIA AOCTYNn K 0OKOBBIM W 3amHed 4dactaMm WBIl. Ecau mecto ycranoBku HWBII He
npejnoJiaraeT JOCTyH K yKa3aHHbIM 4YacTsM, HEOO0XOAMMO MNpeyCMOTPETb BO3MOXXHOCTh
BbIkaTbiBaHUs MBIl ¢ MecTa yCcTaHOBKH, YTO onpe/iessieT He06X0AUMOCThb noAkaoueHuss UBII
TM6KHUM KabejieM ¢ He0O6X0JUMbIM 3allacoM I10 JJIMHE.

1.3 Xpanenue
UBIl pfosxkeH XpaHUTHCS B NOMELIEHUM C HOPMaJbHOW BJAXHOCTBIO U TeMIepaTypod He

HNMEIINX HETATUBHbIX ('l)aKTOpOB BOB,E[eI\/‘ICTBI/IH.

JOJIXKHBbI NNEPHOAHUYECKH NNOA3APAXKATDBCA. DUK/IMYHOCTD

2 BHUMAHUE: AKKYMYJIATOPHBIE BATAPEH, HAXO/IAIIUECA HA XPAHEHUH,
NEPE3APAAKHU OIIPEAEJAETCA NPOU3BOAUTEJ/IEM AKB.

1.4 TpancnopTUpOBKa

TpaHcnopTHoe  CpeACTBO M TIpy30NOAbeMHble  MeXaHM3Mbl  JOJDKHBI  006J1afaTh
XapaKTepPUCTUKAMU, JOCTAaTOUYHBIMU JJ151 6€301acHOr0 NoA’beMa U TpaHcropTupoBku UBII.
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©

Kopnyc UBIl o6opysoBaH KoJiecaMu, nmo3BoJsiioiiMMu nepemeniatb MBIl npu ycraHoBKe 1O

POBHOM rOPU30HTA/IbHON MOBEPXHOCTHU BHYTPU NOMEIL€HHS.
[locne ycranoBku WBIl B TpeGyeMoe IMoJioKeHHe HEOOXOAMMO 3a0JIOKUPOBATh NepefHUeE

Kosieca. 3aJlHMe KoJieca He OJokupyoTcda. [Ilpu ycraHoBieHHbix B kopmyce WBIT AKB
nepeMeiathb MBIl ciaenyeT maaBHO U ¢ 60JIblIEN OCTOPOXXHOCTHIO.

He MeHsiiTe nosnoxxenue UBII nocie ycTaHOBKY U BBOAA B 9KCILIyaTalUIo0.
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Buj cuiepeau

BX1020TRO3RO
1 4 1),
1 KK skpaH
2 BeHTUJIAIIMOHHAs pellleTKa JIJisg 3a60pa Bo3iyxa
3 Knonka EPO (ABapHiHOI0 OTK/II0YeHUs] TUTAHUS )
4 KHonku ynpaBJ/ieHUsI MEHIO
5 MHeMocxeMa peKUMOB PaboThl
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Bupg czaau

o —=a | =
@ k’ .o/ \ o _-°__/ ~——" BX1020TRO4RO

1 BeHTI/IIIHI.[I/IOHHaH pelieTKa BEHTUJ/IATOPOB OXJIAXKAECHUA

N

KHonka npe/fi3aps/a WKHBI NOCTOSTHHOTO Toka SW1

OnuuoHaIbHbIM aBTOMaTHUYECKHUH BBIKJIIOYATE b
oTJeJibHOro 6annacHoro Bxoga CB5

w

ABTOMaTHYECKUH BBIKJIIOYATe b MEXaHHYECKOTO Oaimaca
CB2

BxoJiHOM aBTOMaTHYeCKUH BbIKI04YaTe b CB1

KieMMbI MMOAKJIDYEHHUA K CETHU

KjieMMbI 3a3eMJIeHUSA

XoMyThI KpeIJIeHHsI BXOTHOTO, BBIXOJHOTO Kabesiel U
Kabesia AKB

0 (NN |1 B

KiieMMbI oK /II09eHUST BBIXOJHOTO KabeJis
Harpy3kKu

BrICTpOIeCTBYIOIME [TPEAOXPAHUTENN AKKYMYJISTOPOB U

10
COeJMHUTeJIbHbBIEe KJeMMbI nojkaodeHus AKb
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11 ABToMaTuueckuil Beikawuateab AKb CB4

12 Bbix0o/IHOM aBTOMaTU4YeCKUH BbiKJI4YaTe b CB3

13 BeHTU/ISAILIMOHHASA pelleTKa OXJIaXK/IeHUs 3JIEKTPOHHOT0
baiinaca

14 OnuuoHanbHbIN [lepektoyaTesib pexxuMa «X0J10JHbIH
crapTt» (3anyck UBII ot AKB, 6e3 BHellIHeH CeTH)

15 BeHTUJISIMOHHAs pellleTKa OXJaXKAeHHUs Jpoccesiei

16 CepBucHBI#M mopT RS232

17 CJIOT AJis1 ONLIMOHAJIbHBIX UHTepbeNCHBIX KapT

18 CepBUCHBIN NOPT AJ15 NapaJiesbHOro noaxkatodenus UBII

SHEKTpl/I‘lECKI/Ie CoOeANHEHUA

3nexTpuyeckue coeguHedua MBN Boxer

——— 333eMNAKIWEE COEHHEHHE
Rs232— Conzb (Cepouc) —=—P 9 S
CoeMHEHHE ANA
NapannenbHoMi YCTaHOBKK —> L1
( }‘__ -
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CEPUA BOXER 10-20 kBA OIIMCAHUE CUCTEMBI
2.1 O6wasa unpopmanusa

®yuk1MoHanbHasa cxema MBIl cepun Boxer .

MAKELSAN Electrical Topology of Boxer Series UPS
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Brxitoyuenue WBIl Heo6xoAMMO HauyWHATh C Mpej3apsAfa LMHUHbI IOCTOSHHOTO TOKa C
HCIOJIb30BaHMEM COOTBETCTBYIOIEN KHONKY, V/iep:K1UBasi eé B HaXKaToM COCTOSAHUU 10 ceKyHJ,
MocJie 4ero BKJIIOYUTh aBTOMaTU4eCKUU Bbik/IodaTeab CB1. Ilocne aToro cooTBeTCTByMOLIEN
KOMaH/I01 B MEHI0, MO’KHO aKTUBUPOBATb paboTy npeobpasytouieit yactu UBII. BeinpsimuTenb
npeobpa3yeT NepeMeHHOe HalpsKeHWe W TOK INHUTAWIIed CeTU B MOCTOSIHHBIA TOK H
HanpspKeHUe, o epXKUBaeT ero Ha 33/JaHHOM yPOBHE JJisl paboThl HHBepTOpa U 3apsaaku AKB.
WHBepTOp WUCHOJB3yeT IIWHY I[OCTOSHHOTO TOKa /JJsi (QOPMHUPOBAHUS  BBIXOJHOTO
CHHYCOUJANbHOTO HaMpsKeHUs QUKCUPOBAaHHOTO HOMMHaNa M 4YacToThl. [lpu BbIXoJe
MapaMeTpoOB MUTAIOLEeld CeTU 3a Npefesibl JONYCTUMOrO JUana3oHa MO0 HaNpPSXKEHUI0 WU
4acTOTe BBINPSIMUTEb IpeKpamaeT paboTy, a HHBEPTOpP MNPOAOJIKAET MUTATh HArpy3Ky
ncnoJsib3yd saHepruwo AKB. Harpyska nogkitovyaertca k UBII yepes BoeikiroyaTesns CB3.

[Ipy BO3HUKHOBEHHWM HEUCHPAaBHOCTU B npeobpasywuiell yactu HWBIl, ero mneperpyske
KpPaTKOBPEMEHHOM WJM [JJIMTEeJbHOH, a TakKKe NPU HEOOXOJUMOCTHU IepeKJIoYeHHUs Ha
MeXaHUYecKUH (CepBUCHBIN) 6alnac, NMTaHWe HAarPy3KH OCYILILECTBJISIETCS Yepes3 3JIEKTPOHHBIH
(craTuyeckuit) 6ainac.

Mexanuvyeckuid (cepBucHbIN) 6aiinac (CB2) ucmosb3yetcs B cutyanusx korga WBII
HeUCIpaBeH WM Xe HeoOGX0JUMO NpPOBe/leHHe TEeXHUYECKOro O6CAYKUBAHUS WJIM PEeMOHTA.
IlepeBoA, Harpy3ku Ha MeXaHUYeCKU# (CepBHCHBIN) Galnac AOKEH OCyIleCTBJ/SIeTCS
HUCKJIIOYUTE/IbHO MOCje MPOrpaMMHOro mepeBoja 4yepe3 MeHI0 JMCIIess Harpysku Ha
3JIEKTPOHHBIN (CTaTHYeCKHI) 6ainac.

Pexkynepanus aHeprum, pereHepaTBHbIE HATPY3KHU.
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CEPHA BOXER 10-20 kBA OINMMCAHHUE CUCTEMBLI

UBIl Cepuu Boxer MoxeT paboTaTb C pereHepaTUBHbBIMM Harpy3kaMy, TaKUMU Kak
CUHXpPOHHBIe 3JIeKTpoJBUratead. Ilpyu MOABJIEHWH TeHepallMu 3SHEpPruu B Harpyske
TpaauoHHbI UBIl MoxeT BBIATH U3 CTPOs WM CHU3UTH 3¢ dekTuBHOCTD. Cepust MBIl Boxer
c IGBT BbimpsiMUTe/leM crnocob6HA MOIJIOWATh TCEeHEePpUpPYeMyl Harpy3kod MOLIHOCTD,
nepeHanpasJisisi ee B MUTAIOIIYIO ceTb 6e3 CHMKeHUsI 3QPEKTUBHOCTH pabOThl U NePEPHIBOB B
MUTAaHUU HATPY3KHU.

2.1.1 CtaTn4yeckKui 6ammnac

B uensx craTtudeckoro (a/7eKTpoHHOro) 6akmaca W uWHBepTopa, WBIl cepun Boxer,
HCII0JIb3YIOTCS OBICTPO/IEMCTBYIOLIME THPUCTOPHI, 06ecledrBalolle NepeKInYeHUe Harpy3Ku
Ha 6ailimac WJAM UWHBepTOp 6e3 TMpepblBaHUS MNHUTAHUS HArpy3KU. HUuBeptop HUBII
CUHXPOHU3HPYeTCcH C BXOZ0M bainaca, 00'beJUHEHHBIM C [VJIaBHBIM BBOJIOM WJIM HE3aBUCHUMBIM.
YnpaB/ieHUe TNepeKJI0YeHUeM OCYLIeCTBAseTcs JIM60 B aBTOMAaTUUYECKOM peXHMe IpHu
HeucnpaBHocTu UBII unu ero neperpyske, Ju60 NporpaMMHbBIM NMyTEM C MaHeJH YIpaBJIeHUs
UBII nosib3oBaTesieM.

HMcnosib3ya naHe b yIpaBJeHUs, 10J1b30BaTe/b MOXKET OCYILECTBUTh NIepeK/II0YeHNEe Harpy3KU
Ha NMUTAaHHE MO JUHUHU CTAaTU4YeCKOTo (3JIEKTPOHHOTO) 6Gaiinaca. [Ipy mUTaHUU HArpy3Kd Mo
Lled CcTaTU4ecKoro 6Gailmaca, B cjydyae OTKJ/OYEHHS BXOJHOM CeTH HWJM OTKJIOHEHHUs ee
napaMeTpoB 3a IpeJeJbl JOIYCKa, Harpy3ka aBTOMaTUYeCKHU NEepeKJIYUTCA Ha NUTaHue OT
WHBEpTOpA.

[TIPUMEYAHHUE: [Ipu paboTe B pexxruMe 6aiinaca u HeucnpaBHocTd moayJieit UBII (uiu nonHon
paspsgke AKB) Harpy3ka He 3alulleHa, IepeK/IYeHue Ha UHBEPTOP He OCYILeCTBJISETCS.

2.1.2 KonTpoJsis Temnepatypsl AKB u perysimpoBaHue Toka 3apsajaa

AxkymynasiTopHbele 6atapeu UBIl moryt pasmemaTbcs, kak BHyTpu MBIl Tak ¥ BOo BHeEIIHEM
6aTaperHoM LiKady WM Ha cTesuiaxe. B 3aBUcMMOCTH OT QaKTHYECKOTO MCHOJHEHHs, AJs
obecrneyeHUs1 ONTUMaJbHBIX NapameTpoB 3apsaAa AKB ucnosb3yoTcs JaTIYMKK TeMIepaTyphl,
JIN60 BCTPOEHHBbIM BHYTPEHHUU, JIUOO BHEUIHUN TeMIepaTypHbIH JaTyuK. [lo mosiydeHHbIM
JaHHbIM TeMIlepaTypbl UBII perysinpyeT napamMeTpsl TOKa 3aps/Ja akKKyMyJIsTOPOB.

Jis BHenIHUX 6aTapelHbIx KabUHeTOoB (11kadoB) TeMIepaTypHbIH JaTUYUK MpPeAOCTaBJIsSeTCs
OMNILIMOHAJBHO.

2.2 Pexxumbl pa6oTsl UBIL.

WUBIl cepun Boxer mocTpoeHbI 1O TEXHOJIOTHH JBOWHOTO NMpeo6Gpa3oBaHMs (TEXHOJIOTHS On-
line). Pexxumbl pa6oTsr UBII:

HopMasibHBIN peXUM OT BHEIIHeH NUTaIleN CeTU
PexxuM paboThl OT aKKyMyJIATOPOB

Pexxum 6aiinaca

Pe>kMM aBTOMaTH4eCcKOro 3anycka

CepBUCHBIH pexuM

VVVVYVYY

2.2.1 HopMasibHbIM pexxuM (pexxuMm Online)

OcHoBHOM pexuM, B koTopoM UBII nuTaeT HarpysKy, UCHoJb3ysl IHEPTHIO BHEIHEH NUTatoLel
ceTH. B/I0K BBINIPSAMUTEJIA MOJIy4yaeT SHEPTUIO OT CeTH NepeMeHHOr0 TOKa, BBIIPAMJISAET ee U
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CEPHA BOXER 10-20 kBA OINMMCAHHUE CUCTEMBLI

noJilaeT Ha WHKHY NocToAHHOro TokKa MBIl OT mMHBI NOCTOAHHOTO TOKa OCYLIeCTBAAETCA 3apaz
AKb u nuraHue wuHBepTOopa. HHBepTOp ocCyllecTBJisseT 06paTHoe Ipeobpa3oBaHUe
NOCTOSIHHOIO TOKa JJi1 (QOpMUPOBAaHUA BBIXOJHOIO CHHYCOMJAJIbHOTO HalpsXeHUs
GUKCUPOBAaHHOTO HOMHHAJIA U YaCTOTHI.

2.2.2 PexxyiM paGoThI OT aKKyMYJISITOPOB

[Ipn BBIXOJle mapaMeTpOB BXOJHOHW MUTAIOLIEN CeTHU 3a Npejesbl JONYCTUMBIX AWANa30HOB
BBINIPAMUTEJb OTKJIOYaeTcd. UHBepTOp B 3TOM C/y4yae MpPOAOJDKAET MOoJydaTb MUTaHUE OT
AKB. IIpu BoccTaHOBJIEHMHU TapaMeTpoB nuTawiei cetu MBIl aBToMaTHyecky Bo3BpallaeTcs B
HopMmanbpHbIll pexxkuMm paboTbl. B ciydae, ecad mapamMeTpbl NUTaloLled ceTH He
BOCCTAaHAaBJIMBAKTCA [0 MOMEHTA JAOCTWXXEHWS MHUHHMAaJbHO JONYCTMMOTO HaNpSKEHUA Ha
IIMHEe MOCTOSIHHOro Toka (mosiHbld paspsy AKB), unBeptop UBIl mpekpaijaeT nuTaHue
HarpyskH.

2.2.3 PexxuM 6aiinac

[Ipy BO3HUKHOBEHUM IMeperpysKud B ILEeNsdX HArpyskd WM BHYTPeHHEW HEeUCHPaBHOCTH
npeo6pa3sywnied yactu MBI, npu HaxoXJeHUHW MapaMeTPOB MHUTAKIIEHd CETH B JOMYCTHMOM
Jvarna3oHe, NPOUCXOAUT aBTOMaThdecKkoe mnepekawdeHue MBIl B Pexxum snekTpoHHOTrO
(ctaTudeckoro) 6ainaca. B aToM ciydyae NOTpeOGUTENUN Yepe3 BCTPOEHHYIO 1|ellb CTATUUECKOTO
balimaca NOAKJ/IOYAIOTCA HaNpsSMyl0 K BHelIHeW NWTawuled ceTd. BbixoJ HHBepTOpa
aBTOMATUYECKH CUHXPOHHU3UPYETCHS C BXOJHOW CeThblO, IepeKJIoUYeHHe MPOUCXOJUT 6e3
NnpepbiBaHUS B MUTAHWUM HArpys3ku. [I[ph OTCYyTCTBUU CHUHXPOHMU3AL UM WHBEPTOpA U BXOAHOU
CeTH BO3MOKEH Pa3pblB B MUTAHUM HArPy3KHU AJUTENbHOCTDIO 0 15 MUJIJIMCEKYH/,

3aluTa Harpy3Ku B JAHHOM peXUMe He 0OecredruBaeTCs.

2.2.4 Pe>XxMM aBTOMaTHU4€eCKOr0 3anycKa.

[locse OTK/IIOYEHUsS] NUTAHUS HATrPy3KH, BBIKJIOYEHUSI HUHBEPTOpA IOC/e JOCTHXKEHUS
MHUHHMMAaJIbHO JIOMYCTUMOI0 HAaNpsDKEHUs Ha LIMHE MOCTOsiHHOro Toka, WBIl mepexogut B
pexuM oxujaHusdA. [locse BocCTaHOBJIEHUS NMAapaMeTPOB CETH, NPHU YCJIO0BUM, YTO AAHHBIH
napaMeTp aKTUBUPOBAaH B MEHIO HACTPOEK, IPOU3BOAUTCS aBTOMaTHYecKui nepe3amnyck WUBII
yepe3 MPOMEXKYTOK BpeMeHH 3aJJaHHbIH NpeJiBapUTe/bHO B MeHI0 HacTpoek, MBIl nepeijer B
HOPMaJIbHbIM peXXUM paboThl OT BHELIHeH NUTaloILeH CeTH.

2.2.5 CepBHUCHBIN peXUM

UBIl cepun Boxer ocHalleH BCTPOEHHBIM CEPBUCHBIM (MexXaHW4YeCKHMM) 6anmacom CB2,
npeJHa3HauYeHHbIM JJI1 IPUHYAUTEJNBHOTO (6€3 BO3MOXKHOCTH aBTOMAaTHYECKOTO BO3BpaTa B
HOpMaJIbHbIN peXHM) MepeBo/ia Harpy3Ky Ha MUTaHUE OT BHEIIHElN ceTH, MUHYS BCE CUJIOBbIE
nenu WBIl. Pexum cepBucHOro 6aiimaca mnpejHasHayeH JJiI BO3MOXXHOCTH MPOBEJEHUS
o6cayxuBaHus U pemoHTa UBIl (c mosiHbIM 06ecTOYMBAaHMEM €ro CHJIOBBIX LieNel W Iemneu
yIpaBJeHUsI) NPU COXPAaHEHWM NUTAaHUS Harpy3ku. /ljasg obecriedyeHUs 3alUThl Harpysku
CEepBUCHBIN 6ailnac BbINMOJHEH HA 0CHOBE aBTOMAaTUY€CKOT'0 BBIKJIIOUATEIS.

2.3 Yupasiaenue AKb

WUBII npefHa3HavyeH [ paboThl C repMeTUYHBIMUA CBUHLIOBO-KHUCJIOTHBIMH aKKYMYJISITOPAMHU C
ki1anaHoM c6poca (VRLA), ycraHaBiMBaeMbIMM BHYTPUM HWJM BO BHEUIHHUX OGaTapeHHbIX
KaOMHeTaxX WM Ha CTeJUlaXKax. B ofHOM JMHeWKy akKyMyJAaTOpoB, nojkawodyaeMblx K HWBII,
MOXeT ObITh YyCTaHOBJIeHO 62 uau 64 AKDB (HacTparBaeTcsl) HOMHUHa/NbHOTO HanpskkeHus: 12B c
dopMHpOBaHUEM CpeJlHEH TOYKHU, MOJKJIIOYaeMON K HeWTpasu N (HyseBoMy MPOBOJHUKY).
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CEPHA BOXER 10-20 kBA OINMMCAHHUE CUCTEMBLI

Jlunelika AKB coCTOUT U3 N0J102KUTeJbHOU U oTpullaTesibHOM rpynn AKDB, kaxxaasa u3 KkoTopbix
COZIEPKUT MOCJe/loBaTe/bHO COeJWHEHHble aKKyMyJIATOpbl B KoJsudecTBe 31 uiau 32 wWIT.
cooTBeTCcTBeHHO. EMKoCcTh nmogk/oyaeMblx AKB BbI6GHpaeTcss B COOTBETCTBHUU C TpeOyeMbIM
BpeMeHEM aBTOHOMHOU paboThI.

3apaj NIOCTOAHHBIM TOKOM

Ha HayanbHOM 3Tane 3apaaku AKB, Korfja akkyMmyJaaTopbl pa3psKeHbl, BoinpAMUATenb WUBII
OCYIIEeCTBJSIET 3apsij, 6aTapedl NOCTOSIHHBIM TOKOM (QHUKCHpPOBAaHHOM BeJUYUHBI. BeandynnHa
3apsAgHOro ToOKa onpefgensercsa mnapamerpamu AKB u 3apaérca npu BBozge WBII B
3KcIyaTtanuio. Kak npaBusio, TOK 3apsila orpaHd4YuBaeTcsd 3HadyeHHeM B 1/10 ot éMKocTH
NOJK/IIYEHHBIX 6aTapei. BoInpsAMUTE/b KOHTPOJUPYET HANpsHKEHHWe Ha LIWHE MOCTOSHHOTO
TOKa U IpU [JOCTHKEHUU 33JaHHOI'O yPOBHS HaNpPSKEHUs BBIIPSAMUTENb NEepPexXojUT B
6ydepHBIN pexuM paboThl.

3apsaaka AKB B 6GydepHoM pexxume

B naHHOM pexxuMe paboThl BBIIPAMUTEJSI NTPOU3BOLUTCA MOJIHbIN 3apsas AKB mocTossHHbIM
HanpspkeHueM. [lpu poctwkenun 100% 3apspga AKB, Tok cHuKaeTcs [0 BeJMYUHBI,
KOMIIEHCUPYWOILeHd camMopa3pas akkymyadaTopoB. AKB npu 3ToM MOCTOSHHO MOJKJIYEHBI K
IIMHe NOCTOSHHOI0 TOKa, HaxoJsATcs B 6ydepHOM pexxuMe. HanpsikeHue 3apsja B 6ydepHOM
pexxuMe g CBUHLOBO-KUCJOTHbIX AKDB onpepenser mnpousBogutenbr AKB. YpoBenb
Hanps»KeHUs aBTOMAaTH4YeCKU peryJupyeTcad B 3aBUCHUMOCTHU oT TeMnepaTtypbsl AKBD,
M3MepsieMON TeMIepaTypHbIM AaTuukoM (s BHemtHUX AKB sBsisieTcs omnueit). BeanunHa
TeMIlepaTypHOM KOMIIEHCAalluM HacTpauBaeTcs Npu nepBoM 3anycke WUBIl u fomxHa OBIThH
VM3MeHeHa [IpU 3aMeHe aKKyMyJIATOpHbIX MaccuBoB Ha AKDB sfpyroro Tuma.

3amuTa AKB oT riiy60okKoro paspsja

Jus uckiroyenus noBpexjeHuss AKB B mporecce paspsiaa, eciu B xofe pa6otel MBIl ot
aKKyMyJIATOpa HanpspkeHUe 6GaTapeMHOro MaccuBa JAOCTUraeT MHHUMAJbHO JOIMYyCTUMOTO
ypoBHsd, UBIl oTknrodaetca. MUHMManbHOe HalpsbKeHUe paspsaja B pacyeTe Ha OJHY AYeHKy
AKB HacTpauBaeTcs JiJisi CBUHLOBO-KUCJAOTHBIX aKKYMYJIITOPOB B npejenax 1,6-1,75 B.

Hacrpoiika curnana «Huskuii 3apsag AKb»

[Ipu pa6ote UBIl oT akkyMyJSITOPOB, PU CHWXeHUU YpoBHA 3apsaa AKB nmpu goctuxeHun
3HaueHus octaTouyHoil émkoctu AKB B 40% oT moJsiHOM eMKOCTH, MojJaeTcsl 3BYKOBOW U
CBeTOBOM aBapuiHbld curHan «Huskuii 3apsap AKb». 3HaueHue 40% ycTaHOBJEHO IO
YMOJIYaHUIO Ha 3aBOJle U3TOTOBUTEJIE U MOXET ObITb U3MEHEHO N0Jb30BaTesleM B Ipejesax
Mexay 20% u 70% ot mosiHoro 3apsifa 6ataped. JlaHHBIA CUTHAJl HOCUT MHGOPMaLMOHHBIN
XapaKTep U npefynpexaeT 0 BO3MOXHOM CKOPOM OTKJ/IIOYEeHUH IMTAaHUSA Harpys3KH.

2.3.1 Pacuuupensbie ¢pyHkuuu (Tectol AKB), aBTOMaTH4YeCKOe TeCTUPOBAHHUE.

[Ipu Hactpoiike HWBIl mo 3ampocy mnosb3oBaTesss MOXeT ObIThb aKTUBUPOBaHA QYHKLHUA
nepuouueckoro apromatuueckoro tecta AKB. [Ipu atom UBII ¢ 3ajaHHON EpUOAUYHOCTHIO
O6yeT NpoBOAWUTH 4YacTU4YHbIA paspsas AKB no 90% emkocTU c 1iesibl0 OLeHKH COCTOSIHUSA
aKKyMyJIATOPHOTO MacCHMBa U IlepepacyéTa BpeMeHU aBTOHOMHOW pab6oThl. [lo pesynbTaTam
TecTa BbIBOAUTCS coobuieHue o coctrosinuu AKB, «xopomee» npu onpegeneHnu eMkoctu AKB
B IpeJiesiax HOMHUHAJbHOW U «3aMEHUTb» NPU BbISIBJIEHUU CHIDKeHUs ob6uieit emkoctu AKB
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HW)Ke MHUHUMAJIBHBIX [OIYCTUMBIX 3Ha4deHUH. [lepuogndnoctes TectupoBanusa AKD MoxeT
OBITh YCTaHOBJIeHA B npefenax 30-360 aHeil.

BHUMAHME: ECJIM 10 PE3YJIbTATAM TECTA BbIBOJAUTCS COOBILEHHUE
«3AMEHUTBb», 3TO O3HAYAET, 4YTO IIOJIYYEHHBIE PE3YJIbTATbI

A COOTBETCTBYIOT OCTATOYHOM EMKOCTH MEHEE 80% OT 3HAYEHUM /1S
HOBOM AKB. JAJIbHEMIIAS 3KCIUVIYATALIMSI TAKUX AKB HE TAPAHTUPYET
3AIIIMTY HATPY3KHW. TPEBYETCH JAOIOJHUTEJ/IbHAA JUATHOCTHUKA
BATAPEMHOIO MACCHUBA, AJS NPUHATUA PELIEHUA O JAJIBHEMIIUX
JENCTBUAX.

Tect AKB Tak ke MoxeT ObITh 3amyileH: [losb3oBaTesneM ¢ nepeaHed maHesau WBII, yepes
uHTepdeiic Telnet, ¢ moMoupo cnenuanusupoBaHHoro [10, yepe3 KOMMYHUKALMOHHBIM TOPT
RS232 wnu onuuoHanbHyto kapty SNMP.
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2.4 lla”esb ynpaBJ/ieHUs

OIMMCAHHUE CUCTEMBI

[lanesb ynpaBsieHHUs cOCTOUT U3 MHeMocxeMbl, KK fucnies, KHOIKY aBapUMHOTO OTKJIIOYEHUS
(EPO) u kHomok ynpaBJjieHus. [laHesib 03BOJISIET MPOU3BOAUTHL HacTpoiiku UBII, ynpaBaaTs
pexxuMaMH ero paboThbl, IPOCMaTPUBaTh IapaMeTpbl, TEKYIllee COCTOSTHUE U KypHaJl COObITHH.

14 /&

LCD DISPLAY

MENU KEYS

EPO BUTTON

BX1020ENO5R0

1 | CBeToguo (MHAUKATOP) BBINPSAMUTEIS
2 BeinpsmMuTenb

3 | Uuaukartop paspsga AKB

4 | Uugukarop 3apsiga AKB

5 | Moaynan AKB

6 HuBepTOp

7 | UagukaTop paboThl yepe3 Ganmac

8 WuaukaTop paboThl yepe3 UHBEpTOD

9 | UnaukaTop TpeBoru (OUIMOKH)

10 | KHomka nmepeMelieHus 1o MeHI0 (BBEPX)
11 | Knonka BBO/]

12 | KHomka nepeMeleHus 10 MeHIO (BHU3)
13 | KHonka OTMEHA

14 |Knonka EPO (ABapuiiHOr0 OTKJIIOUEeHHs MUTaHUs)
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Bs1ok-cxeMa MeH10

[JIABHBI! 3KPAH
IIpoussoauTeb - Mmoje b UBII
YpogeHb 3apsaaa akkymy.JiaTopa B %
YpoBeHb Harpysku B %
PacyeTHOe BpeMsi aBTOHOMHOM pa60oThl oT AKB

i B

MeHI0 ynpaBJieHUsI
MeH10 COCTOSAHUA
MeHI0 HaCTpoeK
MeH10 COGBITHI

1 |

OIMMCAHUE CUCTEMBI

/

Crapt

Cron

Ilepexop Ha Gaiinac
Ilepexoa na UBII
BeicTpsiii TecT AKB
Tect cratyc AKB

!I'mn Tect AKB

KonTpoab

\ ( COCTOAHHUE \

CeTb

Boixog,
Baiinac

AKB.
TeMnepaTtypbl
HHBepTOp

/ DC -muHa
Mpeaynpexa.

f BBIXOJ[

HanpsokeHue

Tok

YacroTa

AKTHUBHasA MOIIHOCTh
PeakTHBHasA MOLHOCThb
KoadppunmeHnt
MOIIIHOCTH

0OO61as aKT.MOLHOCTh
061mas pacn. MOIHOCTh
% MOLIYHOCTH

Qoa(})dmuneﬂ't

~

J

HUHBEPTOP
Hanpsoxkenue
Tok
AKTHUBHasA
MoOWHOCTb

—

CETb
HanpsioxkeHnue
Tok
Yacrora
AKTHBH. MOIIJTHOCTb
PeaKTHB. MOIIHOCTb
INo/tHast MOIIHOCTH

BAMIIAC
HanpsoxkeHue
Tok
YacroTa
HanpsioxkeHnue

TPEBOXKHbIE COOBIIIEHUA
Tekyumue npeaynpexjaeHus

f HACTPOMKH \

[Mlata & Bpemsa

JlaTa 3ameHbl AKB.
ABToO3anyck

ABtomar. Tect AKB
JKpaH

IIpeaynp. 3ByK. CUTHaJI
A3BIK

OG6GMeH AAHHBIMH
CepBHCHOE MeHI0*

erc"ﬂ J

COBbITUA
Koj co6bITHS
Jarta

Bpemsa
HUudopmanus
0 COGBITUH

-

Tok

TeMmnepartypa
HanpsikeHue

% 3apAagKa

Homep Tuna Tecra

JaTa u BpeMs TecTa
MomHoCTb (eMKOCTb)
CocrosaHue

JaTa cieayiomiero Tecta

AKKYMYJIATOP

CyeTYHK OﬁpaTHOI‘O oTcyeTa AJda

cnen. recra

~

/

DC-IIIKMHA
HanpsoxkeHue
Tekymue
npeaynpexjeHusa

TEMIIEPATYPA

BoinpsmuTenb
HHBepTOp
Baitnac
3apajgka
Cpeaa
AKKyMyJIITOP

—

* [logpo6HOE CEPBUCHOE MEHIO JIOCTYIHO TOJIBKO MIEPCOHAJY aBTOPHU30BAHHON CEPBUCHOM CJIYKObIL.
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CEPHA BOXER 10-20 kBA OIIMCAHUE CUCTEMBI

2.4.1 Haya/1IbHBIA 3KpaH

[Ipu BkoyeHuu UBIl Ha nepepnneil manenu ||IMAKELSAN BOXERS
oToOpaXkaeTcsl HayaJbHbIM 3kpaH. Ha Hem 3APAQIKA 90% lllllllll

oTOOpaXKeHbl: HauMeHOBaHHe Mojenau WBI],
ypoBeHb 3apsajga AKD, ypoBeHb Harpysku HATPY3KA 60% lllllll

Haubosiee Harpy:keHHod ¢a3el, pacuétHoe [BATAPEA CPOK: 04 5MWHH
BpeMsi aBTOHOMHOW paboThl NpU JaHHOH
Harpyske.

B cayyae Hasinuusa aBapUHbBIX COOOIIEHUH, OHU 0TOOpaXKalTCs B «6erylei» cTpoke.

[Ipy HaxoXXJE€HUU B JIIOOOM JPYroM MEHIO, IPU OTCYTCTBUU aKTUBHOCTH (HaXKaTHs KHOIIOK) B
TeyeHUe NATH MUHYT, CUCTeMa aBTOMaTH4YeCKd BEPHETCS K HayaJlbHOMY, KOPHEBOMY MEHIO
JKpaHa.

> KOHTPOJ/b
CTATYC

2.4.2 OCHOBHO€E MEHI0

Ucnonv3ya kHonky BBO/ nepeiiaute oOT HACTP.
Ha4aJIbHOro 3KpaHa K OCHOBHOMY MEHIO. SAMAUCE

2.4.3 llepeMeleHU e 110 MEHIO

J11 HaBUranyMu IO MEHIO0 UCIOJIb3YIOT KHONKU (= CTAPT

BBEPX/BHH3. [lna nmnepexoja B TMOJAMEHIO ¢ 1
o crTon

Wcnosb3yuTe kaaBuwy BBO/, nna Bo3BpaTa B -

npeapiayiee MeHio - ESC. llogmenio ynpapnenns |[MEPEX. HA BAMIMACC

II0OKa3aHo COOKY. MEPEX. HA MEN

> BbICT. TECT BATAPEW
HekoTopble MeHI0O COCTOAT M3 HECKOJbKUX ¢ 1‘
cTpanun. Jia nepexogsa Mexnay crpanunamu | 1ECT EMKOCTW BATAPEN

vcnoJsib3yiTe kHonku BBEPX vniu BHH3. OCTAHOBWTb TECT BATAPEM

MeHI0 BKJIIOYAIOT H3MeHsIeMble HaCTpOI\/'IKI/I,

TaKue Kak ON/OFF, mnpopo/mxuTe/bHOCTh, (|ABTOCTAPT
KOJIMYeCcTBO M Jpyrue. Yrobbl HM3MEHHTDb 4’?

HAaCTPOMKHU B 3TUX MeHI0, BeibepuTte nusamensiemoe (= 3AKPbLITO
3HayeH”We INpu noMowu KHonku BBO/. 1 MWH
Ucnonb3yss kHonku BBEPX/BHH3 HacTpoiiTe )

HOBOE 3HayeHUe U COXPaHWTe Ha)XaTHEM Ha
BBO/]. lns BbiXoga U3 MeH1o HaxkMute ESC .

2.4.4 MeH10, 3aLIMILleHHbIE NIAp0JieM

HekoTopble MeHI0, Takue Kak MeHI0 ynpaBJ/eHUs
3alMIleHbl mapoJseM. /Jljis BBoJa MapoJisi HY>KHO MAPOJIb
BbIOpaTh KaJyr LUPpy NpU NMOMOILU KHOIOK Q%+

BBEPX/BHH3 v TOATBEPAWTh HaKaTHeM Ha
BBO/Jl. llaponp  1NO/JB30BaTeE/NbCKOTO0  MEHHO

KonTpouis: 0000.
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CEPHA BOXER 10-20 kBA OINMMCAHHUE CUCTEMBLI

2.4.5 MeHwo KoHTpoJib

B MeH10 KOHTpOJIb BK/IIOYAET B cebs:

> Crapt Bxutounts UBII (BhINpSAAMUTENL U UHBEPTOP).

> Ctron BBIKJIIOYUTE BBINIpAMUTENb U UHBepTOp UBII
Harpyska 6yzeT 3anvMTaHa yepes 3JIeKTPOHHBIN bainac.

> Ilepexon Ha Gaiim. [lepeBo UBII Ha B peXUM 3JIEKTPOHHOTO (CTAaTUYECKOTO)
6amnaca.

> Ilepex. Ha UBII [lepeBo/, Harpy3ku Ha UHBEPTOpP (B HOPMaJIbHBIN PeXUM
pa6oTsl - Online).

> BbICTp TecCT 6aT. 3anyck kpaTkoBpeMeHHoro tecta AKB.

> TecT cTaTyc 6aT. 3anyck aauteabHoro Tecta AKB.

> Ctomn TecT 6ar. OcrtanoBuTh TecT AKB.

[Ipy npoBeneHuu TecTa cOCTOAHUA aKKymyaaTopoB HWBIl paspsaxkaer AKb Ha 10% ot
NepBOHAYaJbHOrO ypoBHA. B 3aBUCHMMOCTH OT pe3ysabTaToB TecTa WCTOYHMK OleHHWBAaET
COCTOSIHME aKKyMYJISTOPHOTO MacCHBa, NPU Y[ OBJIETBOPUTEJbHOM pe3yJbTaTe MOABJAETCA
COO0GIIleHHE «XOpoLleey», IPU HeYJ0BJIeTBOPUTEIbHOM KaK «3aMeHUTbY.

[Tocsie 3amycka yCTpOWCTBA CIYCTS CYTKU M Aajiee yepe3 Kaxkzable 24 yaca, MOXKHO MPOBOAUTh
OBICTPBINA TECT AKKYMYJISITOPOB.

[Ipumevanue: /it OCyIeCTBIEHUS OBICTPOTO TECTA, AKKYMYJISTOPHI JO/DKHbBI 6bITh TOJTHOCTBIO
3apsiKeHbl U BblJlep>KaHbl B cocTostHUH «floating» 1 yac.

ﬂ.}lﬂ OCylieCTBJIEHUA AJIMTEJbHOIO TeCTa COCTOAHHA AKKYMYJIATOPOB, NocCjeJHUEe OOJIXKHbI
OBITh MOJHOCThIO 3apA>eHbI U BblAEPKaHbI B TAKOM COCTOAHHUH. «ﬂoating» 5 yacos.

TeCTI/IpOBaHI/Ie AKKYMYJIATOPHOI'O MAdCCHUBA MOXET OCYLIEeCTBJIAETCA C nepeaaqeﬁ JHEpPrun B
CeéTb, B 3aBUCUMOCTHU OT BE€JIMYMHBI HArpPy3KH. HpI/I OTCYTCTBHUH HArpy3KH, TE€CTUPOBAHHUE
6aTape171Horo MacCCHBaA OCyLIeCTBJIAETCA B peXXHMe peKylnepaluruy SHEPTUHA B CEThb.

B paspene Cmamyc > bam oTobGpaxaeTcs,

;2(2::'14}( BpeMeHH /JI0 Hayaja CJeAyIolero R e *,',
Ecniu 6yner BbIOpaH MNYHKT AHHyaupogampb  ||=—=--—----—-ILATA CNIEL. TECTA
mecm akkymyassmopa, UBIl oTMeHUT TecT. 22/02/2012 09.58:00

NeEPMOA4: 300 MWUH.

2.4.6 MeHnwo CraTyc

B dHHOM MEHHI OTO6 aXarnTca cJie olniue
A p Ayrotn KOHTPO/b
napaMeprI ceTu:. 110 BXO,E[y, I10 BbIXO,ELy, Ha
Gaiinace, mapaMeTpbl 6aTapeil, TemnepaTypbl |- CTATYC
3JIeMEeHTOB, IIWHbI [OCTOSIHHOTO  TOKa, |[HACTP.
ABa HFIHbIeI/IPIH OPMaAallUOHHEBIE CUTHAJIBI.
P bopmany 3AMUCH
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CEPHA BOXER 10-20 kBA

CeThb
VP, AT

KW, kBA, PF

Pt, St, VL

Beixoj,
VP, A, 'y
KW, kBA, PF

Pt, St, %L
VL, CF

Baiinac
VP, AT
VL

Bbar.

A, °C,V, Sarj%
SXXXX, GG/AA/YY,
SS: DD, MoijHoCTb,
Crenyoiui TeCT,

Temnep.
OC,OC,OC,OC,OC

HHBepTep
VP, A, KW

Iun. ocT. T
P,N

AB.CUTH.

2.4.7 MeH10 3anycK

OINMMCAHHUE CUCTEMBLI

BxonHoe HanpsikeHue (pa3a-HeWTpasb), TOKU M 4acTOTa
nodasHo.

AKTHUBHasi MOIIHOCTb, pEaKTHBHAsi MOLIHOCTb U Ko3puuueHT
MOIIIHOCTH K101 $asbl.

CyMMapHasi akTUBHasi MOLIHOCTb, CyMMapHasi peakTHBHas
MOILIHOCTb, INHelHble HanpskkeHue (dasa-dasza).

Hanpsikenus (pasa-HelTpasb), TOKU U YacToTa nodasHo.
AKTHBHasi MOIIIHOCTb, peaKTHBHAss MOLIHOCTb U KO3pPUIIUEHT
MOUIHOCTH KaxJ0l dasbl.

O61masa aKTUBHAas MOIIHOCTbh, 06Ias peakKTUBHAsA MOIIHOCTb M
NPOLEHT HAarpy3Ky Kaxaon ¢asbl.

Hanpsikenue (paza-daza) v k0adPunueHT aMIIUTYAbl Ga3bI.

®a3Hble HanpspxkeHUe (da3a-HelTpasib), TOKU U YacToTa nodasHo
JluHeliHble HanpsiKeHUs (dasa-dasa).

Tok 3apapa AKB, temneparypa, HanpsikeHUe U % 3apsaga AKB.
Tumn, HoMep U AaTa TecTa. EMKOCTb cocTossHUe AKB.

Tumn, HoMep U faTa TecTa. EMKOCTb COCTOSHUE aKKyMyJIATOpa.
JlaTa caefyoliero Tecta U 06paTHbIM OTCYET BpeMeHH [0 HavaJjia
TecTa akKyMyJIITOPOB, Haxosaulerocs B cocTossHUU «floating».

Temnepatypsl: Beinpamurens, UHBepTopa, balinaca, Cpezbl
AKKyMyJIITOPOB.

Hanpsikenue (dasa-HedTpasib), TOK M aKTHBHAs MOIIHOCTb
KaxkJioi ¢pasbl.

[lapameTpsl LIMHBI IOCTOSHHOIO TOKA.
[los103xHTE/IBHOE M OTpULATEJIbHOE IIJIeYH, HANIPSXKEeHU S INHbI
AKTHBHBIE IpeAyNpexJeHus, aBapuiiHble curdajbl UBII.

HpI/IBe,QEHHbIe HHXe HaCTpOI\/'IKI/I MOTYT OBbITh BHINIOJIHEHBI B MEHIO 3anyc1<:

Jata&Bpewms

11 HaCTpOMKM JaThbl U BpeMeHH, MCIOJIb3ys
«CTpEeJIKU» BbIOEpUTE NEpPEMEeHHbIE, KOTOpbIE
Bbl XOTUTE HAaCTPOUTb U HAXKMHUTE Ha KIONKY

BBOJ.

09.03:29 02/07/12 MOoH
> MUHYTA MECAL,

YAC rog

NEHb OEHb HEAENW
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CEPHA BOXER 10-20 kBA

HacTpoiiTe 3Ha4eHHe UCNONb3ys «CTPEJIKU» U
CHOBa HaXXMUTe Ha KHONIKy BBO/ .

JlaTa 3aMeHBI aKKyMyJIITOpa
[locne ycTaHOBKM aKKyMYJISITOPOB
HaCTpOMTe B 3TOM MEHI0 aTy YCTaHOBKH.

HOBBIX

ABTOpecTapT

[locsie OTKJIOUEHUS] HArpy3Kd (BbIK/IOYEHUS
WHBEPTOpa) INOC/e AOCTHKEeHUS MUHUMaJIbHO
JIOMyCTUMOTO HalpsKeHUs Ha
noctosHHOro toka, MBIl HaxoauTca B pexume
[ aBTOMaTH4YecKOro 3amycka

110585 (S

OXXHUJaHHUA.

OIIMCAHUE CUCTEMBI

OATA U BPEMA

MWHYT : 14

OATA YCTAHOBKW BATAPEU

MUHYT 00
ABTO3AMYCK W
> 3AKPbITO
1 MMH.

WUBII ¥ nofgayv NUTAHUSA HA HAarpy3Ky Mocjie BOCCTAHOBJIEHUS MTapaMeTPOB BXOJHOTO MUTAHUS
HCIIOJIb3yeTCS MYHKT MeHI ABTOpecTapT. Ucmnosb3ysa nyHKT ON/OFF BKIOYNTE/OTKJIIOUHUTE
aBTOMaTHYeCKUH 3alyCK M HCHOJb3ys PaCHOJIOKEHHBIM HUXKe NYHKT MPOJO0J/DKUTEIbHOCTU

omnpe/iesIuTe, Yepe3 Kakoil mpoMexKyTok BpeMeHH UBIl BK/IIOUUT NUTaHUE HA HATPY3KY.

ABTO TecT 6arT.

Ucnosb3yiiTe NYHKT JIs1
HAaCTPOMKH  IapaMeTpPOB  IMEPUOAMYECKOTO
TEeCTUPOBAHUS aKKYMYJIITOPHOI'O MacCHBa.

9TOT MEHIO

KoHTpacr

[ yBesIMueHus1 pKOCTH JUCILIes] B pa3HbIX
YCJOBUAX OCBELEHHOCTH, MOXXHO HW3MEHHUTb
HaCTPOWKHU KOHTPACTHOCTH JUCILJIESL.

3BYKOBOM CUTHAJI

MeH10 IMO3BOJIAET BKJ'[I'O‘{I/ITb/OTKIII'O‘II/ITb

3BYKOBOM CUTHaJI JUCILJIES

A3bIK

MeH1o no3BoJisieT BbIOpaTh Mexay Pycckum u
AHrJIMACKUM $I3bIKaMU [Jis1 OTOOpaKeHUsl B
MEeHIO JUCILIed

ABTO TECTGATAPEM WA
> OTKPbITO
90 [HEA
3KPAH VA

100% HNNREEEEN

3BYKOBOE NMPEAYMNPEXAEHUE H
OTKPbITO

A

A3bIK

PYCCKWH
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CEPHA BOXER 10-20 kBA

CBAa3b

[lo3BosiseT BbIOpPAaTb INPOTOKOJ  OOMeEHa

OIIMCAHUE CUCTEMBI

JanHbiMu RS232. BapuanTtsl: SEC u Telnet.

VA

CBA3b
BbIEOP
CepBHUCHOE MEHIO
CepBHCHOE MEHIO 3alUIIEHO JONOJHUTENbHBIM
CepBHUCHBIM  maposieM. /JIOCTYIHO  TOJIbKO NAPO/b
EEE

YIOJITHOMOYEHHOMY nepcoHasny CIY>6bI o
TEXHUYECKOTO 00CTYKUBAHUS.
Bepcua
B  mMeHwO Bepcus:  YKaszaHbl  BEpPCUU
MpOrpaMMHOTO obecrnedyeHust vHBepTOpa, |(iNM PN&6 C12 U22
BBINIpAMUTEJIA, AUCIJIeA, a TaK¥Xe CepHﬁHbIﬁ HF330201012AS00155A

Homep WBIl, HomMuHanbHasg MowHOCTh WBII
(kBA), HOMHHaJIbHOE BBIXOJIHOE HaMpsKEHUe
(dbasa-HelTpasb), BBIXO/THasI
yactoTa (I'l), KoJIM4ecTBO Napasjie/IbHbIX THHEEK

HOMMWHAaJIbHAadA

2.4.8 MeH10 3anuch

B MeHio 3anuch MoOXeT oTo6paxkaTb Ao 500
COOBITHH, TaKMX KaK H3MeHeHHe IlapaMeTpOoB
NMUTapIenl ceTH, U3MeHeHHe cocTtosgsHue WBII,
JiI0Oble JIEWCTBUSI C HUM, a TaKXe aBapHUilHble
CO0011leHUs U ApyTHe.

Hcnosb3ysi «CTpesiKu» BBEPX U BHU3 MOTYT ObITh
0oTObOpaXkeHbl 60Jiee cTapble/HOBbIE COOBITHS.

AG-SD-109 Publishing Date: 13.10.2015 Revision N
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CEPUA BOXER 10-20 xBA YCTAHOBKA

3. YCTAHOBKA

3.1 YcraHoBKa ogauHo4YHOro UBII

B aToMm pasjgesie mpejcTaBjieHa WHGOpPMALUsS O MEPONPHUATHUAX TpeGyeMbIX K BBINOJHEHHUIO
nepen BBogoM MBIl B akcityatauuio. Kpome Toro, 3/ieck Bbl CMOXKeTe HAUTH MHGOPMAIHIO 006
0COGEHHOCTAX, HA KOTOpble HY»KHO OOpaTHUTh BHUMaHUeE B Xo/ie mojarotoBke UBIl k BBoay B
3KCIJIyaTalUIo.

3.1.1 lIpeaynpexaeHusa

YCTAHOBKA WBII AOJIXKHA OCYHECTBJATBCA AKKPEAUTOBAHHBIM
MAKELSAN INEPCOHAJIOM.

OITACHOCTDb NOPAXKEHUA 3JTEKTPUYECKHUM TOKOM!

Hanpsi>keHue Ha IIMHE MOCTOSHHOTO TOKA M CyMMapHOe HalpsDKeHHe GaTapeHHOro Maccuba
npeBbiraer 800 BosbT. Heob6xoamMo cTporo co6JiroJaTb Mepbl NPeaOCTOPOXKHOCTH IPH
BBIMOJIHEHUU MOHTQXXHBIX paboT. McroJsib30BaTh CpejicTBAa UHAUBHU/yadbHOU 3amuThl (CU3),
KaK OCHOBHble, TaK U BCIIOMOraTeJibHble, a TakKXe JU3IJIEKTPUUYECKUH HWHCTPYMEHT IMpHU
MOHTaXe U JEeMOHTaKe aKKyMYJSITOPHBIX 6aTapel Ui 3alUThl OT MOpaXkawouux GaKTOpoB
3JIEKTPUYECKOTO TOKa.

[lepes ycTaHOBKOW NpPOBEPbTE AKKYMYJSATOpPHble GaTaped Ha NpeaMeT MoBpexaeHui. He
JIONyCKAeTCsl UCIOJIb30BaHUE aKKyMYJSTOPHBIX 6aTapeil ¢ MeXaHUYECKUMU MOBPEXAEHUAMU
KOpIyca UM NOBPEXJEHUSIMU KIEMM.

AKB copepxart kucioTy. [Ipy KOHTaKTe coflepkMMoro 6atapei ¢ Koxxell HeMe/lJIeHHO POMBITh
MeCTO KOHTAaKTa BOJOH, IMpU MOpPaKEHWH HeoO6XOAUMMO OOpaTUTbCS B MeJULIMHCKOE
yupexJeHue JJ/isl OKa3aHUs He06X0 MO MTOMOIIIH.

[lepes Haya/10M paboOT CHUMHUTE BCe MeTa/UIMUeCKHe YKpallleHUsl U akceccyapsl (4ackl U 1p.).

UBIl paccunutan Ha paboTy B Tpexda3HbIX YeTbIPEXNPOBOJHBIX (+3a3eMJieHUEe) CeTsax
nepemeHHoro Toka Tuna TNC-S; TNS uau TT (B nocsieHeM ciaydyae ucnosib3oBaTh Y30 Ha Bxoje
UBIl He pekoMeH/yeTcs), cooTBeTCcTBYtoUX cTanaapty I[EC60364-3. [Ipu ycraHnoBke UBII B
Tpexdas3HbIX  TpPeXNpPOBOJHBIX  CETAX  He0O0XOJAMMO  MCIOJb30BaThb  ONLMOHAJIBHBIN
TpaHcpopMaTop, NpeoOpPasywILUN TPEXNPOBOJAHYI0 CeTb B 4YeThbIpexnpoBoAHyw. Ilpu
NOJKJ/IYEHUH K CETU C U30JIMpOoBaHHOMN HelTpasbio (IT) Heo6x0AUMO UCIO0/Ib30BATh HA BXOJE
B WDBIl 4-x mosaocHBIA aBTOMaTH4YeCKUMW pasMblKaTesab. B cranzapte IEC60364-3 MOxHO
03HAaKOMHUTBCS C 0COOEHHOCTSMMU JJAHHBIX CETel NOLPOOHO.

20
AG-SD-109 Publishing Date: 13.10.2015 Revision No: 0 Rev. Date:

Manual




CEPHA BOXER 10-20 kBA YCTAHOBKA

3.1.2 IlpenBapuTesbHbIE IPOBEPKHU

[lepes Ha4Ya/I0OM MOHTAXHBIX PA60T HEOOXOAMMO BBINIOJIHUTD CJIeYIOIIUN IepeyeHb IPOBEPOK:

» IlpoBepuTb OTCYTCTBUE NOBpexJeHUl kopnyca UBII, ero yacteit 1 akkyMyJIsITOPOB.
» IlpoBeputhb cooTBeTcTBUe TUNA UBIIl ykazanHoro Ha kopnyce, Tuny UBIl ykazaHHOMY B
JIOKyMeHTax Ha NPOJaxy.

3.1.3 Pa3smemieHue

WUBII u 6aTtapeiiHble MacCUBBI NpeJHAa3HAYEHb! JJI51 IKCIUIyaTallMd BHYTPHU CYXUX MPOXIaJHbIX
noMmelnieHud. O6opyJoBaHMe [OJ/DKHO YCTaHABJIMBATbCA B IOMeIleHUAX, 000pYyOBaHHbBIX
CUCTeMaMU BEHTUJIALUU UK KOHAUIIMOHUPOBAHUS BO3yXa.

3.1.3.1 Pazmemenue UBII

B UBII cepuu Boxer 10 - 20 kBA 3a6op Bo3/yxa ocyliecTBJsIeTCS C JUleBol cTopoHbl UBII, a
HarpeTbld BO3JyX BBIBOAUTBLCA C 3aJHel 4acTH. TOUYKM BX0Ja U BbIX0JA BO3JyXa He JOJDKHBI
3aKPbIBAThCsA, 30HBI 3a60pa U BbIOpPOCA BO3/yXa AOJHKHBI ObITh CBO60HBI. MBIl g0o/mKkeH GbITH
pa3sMellleH B MeCTe, yAaJeHHOM OT HWCTOYHHKOB MOBBIIIEHHONW OMAacHOCTH, BHE 30HBI
BO3MOXXHOI'0 KOHTAKTa C BOJOU UJIU UHBIMU KU KOCTSMHU.

Ecin InoMelmeHnrne HnMeeT BbICOKHUH YPOBE€HDb 3allblV/IEHHOCTH, [AOJIXKHbI HCII0JIb30BATbCA
(1)I/IJIprbI, KOTOpbI€ IOCTAaBJIAKOTCA OIIUOHAJIbHO. Hcnosib3oBaHue JAaHHBIX (1)I/IJIprOB
OoCylleCTBJIAeTCA B COOTBETCTBUU C MHCTPYKIHUAMHU 110 3KCIJIyaTallUH

WUBII saBssieTc UCTOYHUKOM TEIJIOBbIJlesieHus], onpefenseMblM ero KIIJ| u mojk/ioueHHON K
HEMY Harpy3Kowu.

JlaHHble, TIpUBeJleHHbIE B TabJIMIle, MOXHO HCIOJIb30BaTb JJs IM0JA60pa CHCTEMBI
KOH/IMIMOHHUPOBAHUS BO3/lyXa /Jisl IOMellleHUs, B KOTOPOM 3KcmayaTupyetcs UBIIL.

Npu6op Ié?rjy:aeg;iz MpnmepHoe 3HaueHue BTE/yac gnsa %100
(HenuMHenHOMN) Harpysku
oxnaxaeHus
10KVA 2,663 3,196
15KVA 3,790 4,548
20KVA 3,892 4,670

3.1.3.2 Kondurypauus BCTPOEHHbIX aKKYyMYJIITOPOB

Kak nmokazaHo B Tab6sune Huxe, UBIT 10-20 kBA, B 3aBUCUMOCTH OT MOI[HOCTH MOTYT OBITb
CKOH(}UTYpUPOBaHKI € 62/64 cTaHAapTHLIMU akkyMyasTopomu 4,5Ah, 7Ah uiau 9Ah.
B Tabsinie npuBe/ieHb] JaHHbIE C peKoMeHAyeMol koHurypanuueit AKB.
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TABJIMIA UCITI0JIb3OBAHUA BCTPOEHHBIX AKKYMYJIATOPOB BOXER

MomgHocTs UBII (KBA) 10 15 20
KoJinyecTBO aKKyMyJIATOPOB B IJIeYye 31 31 31
KosnyecTBO nuieueit 2 2 2
0061ee KOJIMYECTBO AKKYMYJISITOPOB B JIMHEHKe 62 62 62
I_akkyM_makc. @ V_akKyM._OTKJI (A) 12,5 18,8 25,1
HoMuHaJ1 3aluTHOTrO ycTpoicTBa (A) 20 32 40

CxeMbl pasMelleHUs: akkyMyasaTopoB 7 /9 Ah u 4,5 Ah BuyTpu UBII npeacTaB/ieHbl HUXKeE:
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3.1.3.3 PasmelieHye BHELIHUX aKKYMYJIATOPOB

AKKyMyJISITOPBI JJOJDKHBI 3KCIIYaTUPOBATHCS B MOMEIEHUU CO CTAGUJIBHOW U PAaBHOMEPHOU M0 06bEMY
noMelleHus TeMnepaTypoi. TemepaTypa sBJSETCS OJJHUM KPUTUYECKH BaXKHBIX PAKTOPOB, BIAUAIONUX
Ha CPOK 3KCIJIyaTaluu 6atapeidHoro MmaccuBa. ONTHManbHOU paboyeld TeMnepaTypoi s GaTapeldHOro
MaccuBa sBJsieTcs AuanaszoH 18-25 °C. YBesMuyeHHe TeMIepaTyphl BhIlle 3TOTO 3HAYEeHHUsI COKpaLIaeT
CPOK CJIyKObl aKKYMYJIATOPHBIX 6aTaped. Heo6xoiuMo n3beraTh YCTAHOBKHU aKKyMYJISITOPHBIX GaTapen
B 30HE BO3/IeMCTBHUS TEMJIOBbIX TOTOKOB.

PexoMeHnpanuu:

> JlepxuTe aKKyMyJIATODPbI BAAJU OT HCTOYHMKOB TEILIa.

» JlepxuTe aKKyMyJATOpPbl B CyXWX I[OMELIeHMsAX. bByarogapsa 3TOMy BBl NpeOTBpaTUTE
OKHCJIEHHE TePMHUHAJIOB U BO3MOKHOE BOSHUKHOBEHHE TOKOB YTEYKHU.

> B GaTapeiHbIX KabuHeTax u MOMEI[eHUAX AKKYMYJIITOPHBIX HCIOJIb3YUTE
OBICTPO/IEMCTBYIOIINE MTOJIYIPOBOJHUKOBbBIE IpeoXpaHuTeay Tina aR wim gR.

» B 6aTapelHbIX KaGMHeTaX [10 BO3MOMXHOCTHU HCII0/b3yeTe Pa3MbIKaTeNU 63 peJoXpaHuTe .

» O6patuTe 0co60e BHMMAaHHE, Ha TO, YTOOLI GaTapelHble MaCCHUBBI ObLIM 3alUILEHBI OT
BO3MOXKHOTO BO3I€HCTBUSA BOAbI HJIM MHOH KHUJIKOCTH.

» TloMeleHUs aKKYMYJISATOPHBIX [0/DKHBI BEHTUJIMPOBATHCS COOTBETCTBYIOUIMM 06pa3oM.
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B uensx BHENIHUMX aKKyMyJSATOPOB (pacrnosiodkeHHbIX BHe Kopmnyca WBII) moynKHBI MCHO/b30BaThCSA
OBICTPOIEMCTBYIOIINE TPEAOXPAHUTENN. MeCTO YCTAaHOBKH 6JI0Ka IMpeoXpaHUTeeld JO/HKHO GBbITh 110
BO3MOXHOCTH B HENOCPEACTBEHHON GJIM30CTH K aKKyMyJISTOpaM. JTO NOBBIMIAET 6€30MaCHOCTb PaboThl

C aKKYMYJIATOPHBIM MAaCCHBOM.

KOHOUT'YPAIIMA BATAP. KABUHETOB BHEIIHHUX AKKYMYJIATOPOB CEPHUU BOXER

MouHocTs npuéopa (kBA) 10 15 20
Ko/in4ecTBO aKKyMyJIATOPOB B IJIe4ye 31 31 31
KosinuecTBo mievei 2 2 2
O611ee KOJIMYECTBO aKKYMYJIATOPORB B JINHEIHKe 62 62 62
I_3ap._makc.@V_akkyMm._Makc.(A) 2,3 3,4 4,5
[_akkyM._MakKc.@V_aKKyM._OTKJI.(A) 13 19 26
[IpepoxpaHuTe/ib, PpPEKOMEHAYEMbIA [JA  3aLUTHI 20 32 40
BHENIHEro aKkkymyJjsropa (A)

Hixe HpI/IBe,HéH MNpuMep pasmMellieHUA BHEINHUX daKKYMYJIATOPOB B OTA€JIbHOM ITIOMEUEHUH.
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PACTPEAENMTENEHAAR
NaHENE

i

i

EATAPBAHEIA
KAEMHET

\\“‘“x\L/’Q

X1 060TROSRO

3.1.4 TpancnoptupoBka UBII u 6aTapelHBIX KAOUHETOB

UBIl u GaTapeiiHble KaGUHETHI AJIs1 TPAHCIOPTHPOBKU YCTAHOBJIEHBI HA Ma/lJIeTbl U MOTYT
pa3rpyaThbCs BUJIOYHBIMU MOTPY3YMKAMH /I UHOHW MOI06HON TEXHUKOM.

0co6y10 0CTOPOXKHOCTL HEOOXOAMMO MPOSIBAATDL npu nepeMeieHuu UBII ¢ ycTaHOBJIEHHBIMU U
NOAK/JIIYEHHBIMH aKKYMYJISITOPHBIMH GaTapesiMU. B Takux ciydasix Hy>KHO U36eraTb HaKJIOHOB
KOpIIyca " JII0ObIX JPYTUX JleMcTBUN BeAyuiux K cMmenenuto AKB BHyTpu kopnyca UBIL.

[Tocne ycranoBku UWBIl Ha MecTo 3kcmiyaTanuy, HeoGXOJMMO 3abJIOKUPOBAThb IepejHUe
KOJIECa COOTBETCTBYIOIIUMU QUKCATOPAMHU.

3.1.5 IMoakawYeHHe NUTALENH CETH, HATPY3KH U AaKKYMYJIATOPOB

PEKOMEH,CLYETCH OCyl1eCTBJIATDb MNOAKJ/JIKOYEHH e HOTpe6I/ITeJIeI‘/JI B OTAEJIbBHOM
pacopeaejgruTeJibHOM MATE, 3dAllMTAHHOM C BbIXOJ4 WBII. PEKOMEH,ZLYETCH BHHUMATEJIbHO
OTHOCHUTBCA K BOIpPOCaM CEJIEKTUBHOCTH IIpU HCIOJIb30OBAHWUKU [NPHUMEHAEMbIX [Jid
MNOAKJIIOYEHHU A l'IOTpe6I/ITeJ16ﬁ aBTOMAaTHUYECKUX BbIKJIIOYATEIEN.
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3.1.5.1 3amuTHBIE yCTPOMUCTBA

JJis 3alUThl  BXOJI0OB HEOO6XOJMMO MCIO0JIb30BaThb TEPMOMArHUTHbIE aBTOMATHYECKUE
BBIKJ/II0YaTe U,

Ha Bxoge nutatomeii MBIl 1nHKMY f0/KHA OBITh YCTAHOBJIEHA 3alllUTa OT eperpy3Ku Mo TOKY.
JTa 3auuTa J0/HKHA ObITh BhIOpaHa B COOTBETCTBUM C TOKOM Ieperpyskud. ABTOMaTH4YeCcKHe
BBIKJIIOYATE/N JOJ/HKHBI ObITh BbIOPaHKI ¢ 3armacom 135% (tun C).

[Ipyn ucnosnb3oBanuu Ha Bxoje MBIl ycTpoicTB 3amuTHOro oTkiaoueHus (Y30) Heob6xoguMO
Y4YUTBIBaTb BO3MOKHbIE TOKH yTeyKH yepe3 BcTpoeHHble B MBIl GUABTPBI 3/1eKTPOMarHuTHBIX
noMmex. MAKELSAN pekoMeHAyeT HCIOJb30BaTh YCTPOMCTBO 3alUTHOTO OTKJ/IYEHHUS OT
TOKOB yTeukd Ha 3emMJit0 (Y30) HoMuHanoM 6oJiee 300 mA.

YcTpoWCTBO 3alMTHOTO OTKJ/IOYEHMs, YCTaHaBjauBaeMoe Ha Bxoge WBIl gomkHO
y/0BJIETBOPATH CJAeAYIOIIUM TPeOOBAHUSM:

» YCTOWYMBOCTb K UMITyJ/IbCaM MTOCTOSTHHOTI'O TOKA MPSIMOU M 06paTHON HallpaBJeHHOCTH.
» HeBocnpuHMUKBOe K UMIYJIbCHBIM TOKaM.

» /[luanaszoH yyBcTBUTeJbHOCTH Y30 0/KeH HaxoquTcs B npejeax 0.3-1 ammep.

3.1.5.2 Bbi6Op KaGeJisa M npeJoxXpaHuTesien

CeyeHnus Kabesei AOJIDXKHbBI COOTBETCTBOBATb YKA3dHHbBIM B Ta6111/1ue 3HAa4Y€eHHUAM TOKa H
Halnpd>XeHHd U onpefejdTbCd HAQMOHAJIbHBIMU CTaHAAPTAMH.

HomuHanbHble ToKu (A)
MowHocTtb UBI Tokm ceTn npu makcumanbHow BbIXoAHbIe TOKM NPUY NOJIHOM
(kBA) 3apAAKe aKKyMynaTopa (3 dpasbl HarpysKe (3 ¢asbi+HelTpanb)
+HeUTpanb) Py P
380V 400V 415V 380V 400V 415V
10 17,1 16,2 15,7 15,4 14,6 14,1
15 25,6 24,4 23,5 23,1 21,9 21,1
20 34,2 32,5 31,3 30,8 29,2 28,2

[Ipn BbIGOpE cevyeHUs Kabesiell HEOGXOAMMO yYUTHIBAaTb Ha/IMUMe HeJIMHEMHBIX Harpy3ok U
rapMOHMYECKHUX HUCKaKeHUH NMOTpebUTesiel 3JIeKTpUYeCKOW 3Hepruu. TOKM B HEeHWTpaJbHOM
IPOBOJIHMKE B OIpeJieJIEHHBbIX PeXXUMaxX MOTYT JOCTHUraTb 3HAYeHWH, MpeBbIMAILIIMX TOKH
¢dasHoro npoBoiHUKa B 1,5 pasa.

3alUTHBIN 3a3eMJIIOIIUNA MMPOBOJAHUK JIOJKEH COeJUHSATh KOPIMYC KaXKAOro Imkada U KOpmyc
UBIl oTae/NbHBIM NPOBOJHHKOM C KOHTYPOM 3a3eMJIeHHA. TUIHYHbIE CEeYEeHUs JIMHHU
3a3eMJIeHHUs JOJDKHBI ObITh: Jid 10 kBA - 2.5mMM2, gna 15 kBA - 6MM2, g 20 kBA - 10mm2,
JlnvHa kabeJis He JO/DKHA MPEBBIATH 5 METPOB.
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3.1.5.3 lloak/1I04eHHe Kabesen

BBozbl BXoJa, BbIXOJa M coeAuHeHHH akkymyJssaTopoB UBIl ocymecTBasoTca ¢ 3aAHed
CTOpOHBbI. BBOA Kabesisl BBIMOJHATCA IMOC/TE CHATHUS PACIOJIOKEHHOM c3aZiu 060pyZ0BaHUS
3al[UTHOM KPBIIIKHU (MaHEJH).

BHUMAHHME! HA BXOJAE M BbBIXOJAE HWBII AO0JIZKHbI HUCIIOJIb30BATHCA
TPEXITIOJIIOCHBIE ABTOMATHUYECKHUE BBIK/JIIOYATE/IM! HEWTPAJIbHBIA
NPOBOJHUK HE JIOJDKEH HWMETb B CBOEM ILENA YCTPOWCTB
PA3MBIKAHUA U J0JI?)KEH BbITh HEIIPEPGLIBEH!

BHELLHMIA
BXO0 BARNACC

BeIXOO

EX1020TR10RD )

Bce aseKTpUyecKHe NOAK/IIOYEHUS Kabesied NMPOU3BOAATCA B 3aaHed yactu UBIL KieMMebr
MOAK/II0UEHHMS] HAX0ASATCS MOJ KPbILIKOUW B HUXKHeN yacTu UBIT:

1. BBIK/IIOUMB BCe NepeKJIIoYaTe N Ha paclpeieIMTeNbHOM aHe I Y10CTOBEPbTECH, UYTO
KabeJsIM U30/IMPOBaHbI OT CETU M He HaX0ATCSA N0/, HanpsXKeHUeM.

PACNPEAENMTENEHAR NAHENE

BXOA BAMMNAC BbEGA
KpBILIKY B HIDKHeH 3agHed yacTy UBIl v cHumute [sfe e |[e[e[e[a|[eae =

2. OTKpyTHUTE BUHTHI KpEIJIEHU MeTalJIn4YeCKOU

IaHeJIb.
DTN (IR ETUITTUTT (LT

lo|eojele||lele|o|le||le|le|la|e
OFF QFF OiFF
BXICEOTRI IR
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3. [ToakaoynTe Kabesb 3a3eMJIeHU.

AG-SD-109 Publishing Date: 13.10.2015 Revision No: 0 Rev. Date:

YCTAHOBKA

Manual

28




CEPUA BOXER 10-20 xBA

YCTAHOBKA

4. YAOCTOBepreCh 4YTO BCE€ aBTOMATH4YECKHE BBIKJIIOYATE/JIM HaAXO0JATCA B BBIK/JIIOYEHHOM
HOHOHBHHH.¢WHKHHOH3HLHOE Ha3Ha4YeHHe [JaHHBbIX npepMBaTeneﬁ U NOopAAO0K BKJ/IIOYEHHA

WBII npuBeéH B ceAyIOIUX pa3eiax.

BHELLHWA BARMNAC

CB2
CIFF

5. lojcoequHuTE BBOJHBIE Kabe u:

®a3zy 1 (3K) k Bxoay L1,
dazy 2 (3) k Bxoay L2,
®azy 3 (K) k Bxoay L3,
N(He#Tpass) kK Bxoay N.

YV V V

CEPBMCHLIA

EAMNAC Bol¥Ch  BATAPEM
(e oo o oo

O [

209 CoQ

CB3

OFF

BX1020TRI4R0

IIpumeuyanue: YepeaoBaHue ¢a3s - npsiMoe (10 4aCOBOH CTpeJiKe - BIPaBo)
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L1

EHELLIHKHA

BARNAC
O

BLIXC/,

L1

BX1020TR1SR0

6. [IpoBepbTe Mocaef0BaTENbHOCTD (as.

7. Jl7151 BBIXOIHOT'O COeIMHEHUS ITIOBTOPUTE IIaru 4 u 5.
8. Ilocae BbIMOJIHEHUS MOAK/IIOYEHUS 3aPUKCUPYHTE KabesJUu HCMOJib3ys COOTBETCTBYHOIIME

XOMYThI.

9. YctaHoBUTE MeTaJVIMYeCKY0 KPbIIIKY HAa MECTO U 3aKPYTHUTE BUHTbI KPbIIIKH.

JAN
VAN
A\

BHUMAHME: YBEAUTECH YTO HAI'PY3KA OTK/IIOYEHA U U30JIMPOBAHA OT
BbIXO/JA UBII B CJIYYAE EE HETOTOBHOCTH K IOAK/ITIOYEHUIO!

NPEAYNPEXAEHHUE: IEPEJ 3AINYCKOM MWBII YAOCTOBEPBLTECH, 4YTO
KABEJIbHBIE COEAMHEHHUA BbIIIOJTHEHBI IIPABHUJ/IBHO. ECJIM HA BbBIXOJE
UBIl HUMEETCA TPAHC®OPMATOP TAJIbBAHUYECKOH PA3BA3KHY,
OBPATUTE BHHUMMAHHUE HA Ero IIOAKJIIOYEHHME U COOTBETCTBHE
HAIIMOHAJIbHBIM TPEBOBAHUAM HA ITIOAK/IFOYEHHE.

NPEAYNPENKAEHUE: NPOBEPBTE KABEJ/IM 3A3EMJIEHWA. HENPABHJ/IBHO
BbIITIOJIHEHHBIE PABOTBI MOT'YT CTATb IPUYUHOU IMOBPEXKAEHUA UBII
U IPYTUX YCTPOHUCTB.

3.1.5.4 IloacoeguHeHU e aKKYMYJIATOPOB

B aTtoMm pasgeJsie npeacrtaBji€eHa Ipoueaypa C60pKI/I U NMOAKJIDYE€HHA BCTPOCHHBIX U BHEIIHUX
dAKKYMYJIATOPOB.

3.1.5.4.1 [Ipoueaypa yCTAHOBKHM BCTPOEHHBIX aKKyMYJIITOPOB U NOAK/II0YEHHUE.

IIponegypa yCTaHOBKYU aKKyMYyJISITOPOB
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BATAPEMHOI'O MACCHBA!
MOHTAX BATAPEMHOIO MACCHMBA MOXKET OCYHIECTBJIATHCA TOJIBKO

j JAHHOE OIIMCAHUE JAET OBHIEE IPEACTABJIEHUE O MOHTAMXKE
OBYYEHHBIM ITEPCOHAJIOM!

B kauectBe BHyTpeHHUX AKB B UBIl Boxer 10-20 kVA ucnonbsytorcs AKb émkoctbio 4,5/7/9
Au.

[Ipy ocymecTBIeHNH OJK/II0YEHUS MAacCUBa BCTPOEHHBIX aKKYMYJIAITOPOB NPUJEpKUBANTECH
OMUCAHHOM HUKe MPOoLeAyphl.

1. CHUMUTe BepXHIOI U 60KOBbIe CTeHKH Kopiyca MBIl oTKpyTHB cOOTBETCTBYIOL i€ BUHTHI
2. U3BnekuTe 6aTapeliHble MpeJoXpaHUTENU HA baTapeHHOM TepMHUHaJIe.

3. Opna snuHellka GaTapeil BkJ/4YaeT B cebsi mocjefoBaTesbHYI Lenodky us 62-x AKB
BKJIIOYAIOIIYIO B cebs ABa «Iieda» o 31-oit AKB B kaxkoM ¢ 1-ro o 31-0#i u ¢ 32-ro no 62-#.
C6opka GaTapeilHOro MaccMBa HayMHaeTcs ¢ GOPMUPOBAHUSA «CPeJHEN TOUYKHU» IJIIOCOBOTO U
MHUHYCOBOTO «Iljiedei» auHelku AKB. Heob6xoAuMo MOAKIIOYHUTH OTAEJbHBIMU MPOBOJIAMU,
KJIEMMY «+» Ha 31-M aKKyMyJIATOpe U Ha4aJIbHYIO KJIEeMMY «-» Ha 32 aKKyMYJATOpe LeNOYKH
6aTapei k 6aTapeliHoOMy TepMuHany «CT».

[IpuMeyaHue:

HuxHue psaabl 6aTapel ycTaHaBJIMBaOTCA Ha 60KOBYI0 cTeHKY kopnyca AKB kiieMMaMu BBepxX.
AKDB BepxHUX psi/i0B, Ha 60KOBYI0 cTeHKY Kopnyca AKB kjieMMaMu BHU3.

C6opka HauMHaeTcs OT LeHTpasbHOHM yacTu UBIl neperoposku kabesieil IOCTOSIHHOTO TOKa.
[In11ocoBOE M MHUHYCOBblE «IJIeYH» MOHTHUPYIOTCS 3€pPKajJbHO OTHOCHUTENBHO VCJIOBHOU
npoAaoJibHOM ocu UBII

4. @opMmupyroTcs JBe nociepoBaTtesbHble nenodyku AKB ¢ 31 o 1-i1 Ha KOHeYHOU KJeMMe
KOoTOpol ¢opMmupyetrcss «-» U € 32-U no 62-10 Ha KoTopod dopmupyercsa «+». OT
COOTBETCTBYWOIINX KJIEMM «+» U «-» Ha GaTapedHOM TepMHHaJie MOJ MpeJoXpaHUTeJSIMY,
Heo6X0AMMO MNOAK/JIYUATh Kabequ K COOTBETCTBYIOUIMM MO O00603HAYEHWIO KJeMMaM Ha
6aTapeiiHoM MaccuBe Ha 1-i u 62-i1 AKB cooTBeTCTBEHHO.

[T UCK/IIOYEHUS] BEPOSITHOCTH MOPaXKEHUsl 3JIEKTPUYECKUM TOKOM, IpeJ; MOHTaXKOM
IJIFOCOBOT0 U MUHYCOBOT0 KabeJiell oT TepMUHaJoB 0 AKB He06x0MMO0 pa3opBaTh KaXAyI0 U3
MOC/Je/0BAaTe/NbHbIX IIEN0YeK, JEeMOHTHpPOBAaB MO OJHOW 6aTapedHOW (KOHTPOJBHOM)
nepeMbIUKe U3 KaXK/A0T0 IeyYa.

5. [lepenpoBepbTe COeUHEHUS AKKYMYJSTOPOB U YAOCTOBEPbLTECH, YTO IOJOCA COEMHEHBI
BEPHO U He HapylleHa MoJSPHOCTb.

COBJIDJAWUTE TPEAEJABHYI0O OCTOPOXHOCTh IIPHU CBOPKE H
MOJK/IIOYEHUM BATAPEMHBIX MACCHUBOB!!! CYIIECTBYET BBICOKHI
PUCK BO3HUKHOBEHHA KOPOTKOI'O 3AMbIKAHHA, TTONAAAHUA 10/
HANPSYKEHUE, B3PBIBA U IOPAXKEHUA 3JIEKTPHYECKOW AYTOH IPU
HAPYIIEHHUMU ITIPABUJI MOHTAXKA AKB!
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COBJIIOJAWUTE TPEBOBAHUSA TEXHUKU BE3OIIACHOCTH IIPU CBOPKE M
NNOAK/IIOYEHUH BATAPEWHBIX MACCHBOB, HUCIOJIb3YHUTE
COOTBETCTBYIOLIUE CPEACTBA UHAWUBUAYA/IBHOM 3ALIUTHI,
U30IMPOBAHHBIM UHCTPYMEHT U U3MEPUTEJ/IbHBIE IPUBOPHI!
HANPAXKEHUE B LIEITX AKB ITPEBBIIIAET 800 BOJIbT!

6. YcTaHOBHTE OOKOBbIe M BEPXHIOI KPBIIIKU Ha MeCTO.
KoHTpo/b TeMniepaTypbl BCTPOEHHbIX AKKYMYJIITOPOB.

J11  KOHTpOJIA TeMIepaTypbl BCTPOEHHBIX aKKYMYJSATOPHBIX OaTaped HCIOJb3yeTCs
YCTAHOBJIEHHBIN 0 YMOJIYaHUIO HA 3aBOJie BCTPOEHHBIM JAaT4YUK TeMIepaTypbl. Takxke ero
MIOKa3aHUSA MCIOJIb3YIOTCA [JJI OCYLIeCTBJeHUS TeMIepaTypHOM KOMIIEHCAllMU BHELIHEro
6aTapelHOro MaccuBa IPY OTCYTCTBUM BHEIIHEro JaTuuKa TeMIepaTyphbl.

HWudopManus o BHelllHeM TeMIIePAaTyPHOM JaTUUKe NpeJicTaB/eHa B pa3jeJie ONui.
3.1.5.4.2 [Iponeaypa yCTAaHOBKM BHEIIHUX aKKYMYJIATOPOB U UX NOJK/II0YEeHHEe

HUadopmManuss o0 pasMelleHUH aKKyMyJSTOPOB BO BHEIIHUX OaTapelHbIX MKadax
npeJ/icTaBjeHa B KOMILJIEKTE JJOKYMeHTallM1 Ha JaHHbIE MKadbl.

BATAPEMHOI'O MACCHBA!
MOHTAK BATAPEMHOI'O MACCHBA MOZKET OCYHIECTBJIATHLCA TOJIBKO

j JAHHOE OIIMCAHME JAET OBHIEE IIPEACTABJIEHUE O MOHTAMXKE
OBYYEHHBIM IIEPCOHAJIOM!

BatapeliHble WKadbl WJIM CTeJJAKH MOTYT YCTaHABJMBATbhCS, KaK B HeNOCpeJCTBEHHOH
6su3octy oT MBIl Tak ¥ Ha yaaieHUH.

[Ipu ycTaHOBKe 6aTapeWHOro MacCcMBa Ha yAaJleHUH IpY Bbl6ope ceyeHus1 Kabesis He06X0AUMO
Y4YUTBIBATh NMaJleHUe HalpsiKeHUsl B 3aBUCHUMOCTH OT JJIMHBI JUHUM. [lonycTHMOe mnajeHue
Halnps>KeHUs Ha Kabesie He J0oJKkHO npeBbiaTh 0,5 B.

Taxxke Aaa 3amUThl KabeabHoH JuHUM Mexay WBIl m 6aTapelHbIM MacCMBOM HeO6XOJAMMO
KCII0JIb30BaTh COOTBETCTBYIOIEE 3aLUTHOE YCTPONCTBO, aBTOMAaTUYEeCKHUU BBIKJIIOYATENb WU
6JI0K MJIaBKHUX BCTaBOK. MeCTO YCTaHOBKM JAaHHOTO YCTPOMCTBA MOMeT ObITb BbIOpPAaHO B
COOTBETCTBUU € (PaKTUYECKUMHU YCJIOBUSMHU Ha OOBEKTe M MOXeT pachosaraTbcs Kak
HeNoCpeACTBEHHO B 6GaTapeHHOM LiKady M/IM Ha CTeJlaXke, TaK W B HeNOCpeJCTBEHHOH
6/1M30cTU OT HUX. [lpu BbIGOpe ceyeHUsi Kabelu M HOMHHAJIOB 3allMTHBIX YCTPOMCTB
Heo0X0JMMO PYKOBOJCTBOBaThbcA cTaHgapToM EN 50525-2-31 (VDE 0100-430) u MecCTHBIMU
HOpMaTHBaMH.

1. [lepeBepuTe B noJioxkeHue «BbIKJI» pazbenunuTens “CB4” na UBIL.

2. OTKJIIOUHTE 6aTapelHbIi pa3aMbIKaTe b B 6aTapeiHOM KabuHeTe (MpY HAJIUIHHU ).

3. YpanvTe npejoxXxpaHUTe U B 6aTapeiiHOM KabuHeTe (IUTe 6aTapelHbIX TpeJoXpaHUTeeH).
4. Ypanute 6aTapeliHble IpeJoXpaHUTENH, yCTaHOBIeHHble B UBIIL.
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5.Y¥6epuTtech B npaBuJbHOCTU cxeMbl coeguHeHUss AKB B 6aTapeiiHoM MaccuBe.

6. [logkmouuTte kabenu Kk UBIL: e nunuu K kiaemmam “N”(Heiitpanb AKB), oaHy nnHuIO K “+”
(monoxkutenbHbit mostoc AKB) u ogHy sauHU0 K “-“ (oTpunartesbHbid moswc AKB)
COOTBETCTBEHHO.

7. lloaxksirourTe Kabesu, orxoasamue oT UBIl k ki1eMmaMm B 6aTapeliHOM KaOWHETe WJIH LIUTe
npejoxpaHuTesell GaTapeil COrJiacHO NPUBEJEHHOW HIDKe CXeMe MOJK/IIYEHUs] BHELIHUX
aKKyMYJISITOPOB.

OT 6aTapeiHOro MaccKBa /|0 3al[UTHOI'0 YCTPOKUCTBA UCIOJIb3YeTCs YeThIPEX MPOBOJHAS CXeMa
MO/IKJIIOYEHHUS:

» N(CT) < NPOBOJ, CpeJlHEN TOUYKH MOJIOKUTEJIBHOTO IJIedya aKKyMyJIsTOPOB
“+“ TepMuHan

» N(CT) & NPOBO/, CpeJIHEN TOYKH OTPULIATEJBHOTO IJledya aKKyMyJISITOPOB
“-“ TepMHuHaN

» “+“BAT <&----- -> MPOBOJ, IJIIOCOBOM “+“ TepMUHAJ/Ia aKKYMYJISITOPOB

» ““BAT" &-----> MPOBOJ, MUHYCOBOM “-“ TepMUHa/Ia aKKYMYJISITOPOB

8. Ellle pa3 npoBepbTe MOJISIPHOCTb M NPaBUJIbHOCTb NoAkatoueHus AKbB k UBII.

9. YcraHoBUTe 6aTapeliHble npefoxpaHuTenu B UBIIL.

10. YcTraHoBUTe GaTapeiHble NMpeJOXpaHUTENN B 6aTapeiHOM KabuHeTe (I[dTe OGaTapeHHbIX
npefoXpaHUuTesen).

11. [Ipu Ha/MW4YUK pa3beJUHUTENsA B 6aTapeliHOM KabuWHeTe NMepeBeUTe ero B IMOJIOXKeHUEe
«BKJI».

12. TlpousBeauTe M3MepeHHs] HANPSDKEHUs Ha KjAeMMax NoAkawdeHus 6artapeit B UBIl u
y6eauTech B €ro COOTBETCTBHUU U IPABUJIbHOM MOJISIPHOCTH.

OT 3amMTHOrO YCTPOWCTBa /M0 6artapeiiHoro aBToMmata BHyTpu MUBIl, MoxeT OBITh
MCII0JIb30BaHa, KaK YeThIPEX MPOBO/IHAS CXeMa, ONIMCAaHHAs BhIIlle, TAK U TPEXITPOBO/IHAS CXeMa:
"+" - mrocoBoi poBoy, "CT" - mpoBo cpeIHEN TOUYKY, "-"-MHUHYCOBOH ITPOBO/I.

O6uiee kosudectBo AKB B «inHelike» 62 UIT. MOCJe[0BaTENbHO COeJUHEHHBIX GaTapew,
cocTosiiiee u3 AByx maevyei mo 31 wmt. CpenHsas Touka ¢opmupyercs Ha 31-# u 32-i1 AKB
COOTBeTCTBeHHO. [lofk/I04eHre Kabesied aHaJOTUYHO CJydal0 ONMHMCAHHOMY JiJisi BHYTPEHHUX
baTapen.

Juis moBbILIEHUS HAAEXKHOCTH B pexkuMe paboTbl oT AKB pekoMeHAyeTcs HCIIOJIb30BaHUE
HECKOJIbKUX 6aTapelHbIX « TMHEeeK» MOJAK/IIYEHHBIX B apaJslieib.

[Ipy WcCHno/b30BaHUM BHEIIHEro OaTapeHHOTO MacCuBa, PEKOMEHJYeTCs UCI0JIb30BaTh
BHELIHUH TeMIlepaTypPHbIA JaTUYUK [JIs 06ecrieyeHUs] ONTUMa/bHOIO pexxrMa 3apsaga AKB.
MecToM yCTaHOBKM JaTuvKa CJaefyeT BbIOUPATh 30HY C HAUOOJbLIEH TeMIepaTypou B
fpaTapeHdHOM MKady UK Ha CTEJLJIAXKE.
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Cxema IMOAKJ/IDYE€HUA BHEIIHHNX dKKYMYJIATOPHBIX MAaCCUBOB IIpe/iCTaBJ/IEeHA HUXE.

BHELUHMIM TEMNEPATYPHbIA
OATYWMHK. [ONUMA)

|
|
|
|
|
1
|
I
I
BX1020TR1TRD }
|
L

|
I
|
|
|
S — -

BHELIHWMI BATAPEMHBIM HKABMHET

3.1.5.5 KoMMyHHKaLiMOHHbIE YCTPOMCTBA

B UBII Makelsan nMeroTcs cTaHAapTHblE BCTPOEHHbIE UJIM ONLMOHA/IbHbIE KAPThl U pa3bEMBbI
JlJIsI MOHUTOPUHTA U NapaJlyiesibHON paboThl UBII.

JlaHHble YCTpoUCTBa HAXOAATCA € 3aHel cTopoHbl MBII
» 1 pasbeM uHTepdeiica nmocaejoBaTebHOr0 06MeHa JaHHbIMU RS232

» 2 cioThl paciiupenus (onuoHa bHo A5 kapT: SNMP; MODBUS; Dry contacts)
» 1 pasbeM JiJid OJKII0YEeHUs Kabesiell mapasiielbHOW PaboThbl
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3.2 IlapasuiesibHadA yCTAaHOBKA

Jaunbii Tun MBIl uMeeT BO3MOKHOCTDb Napa/LJIeIbHOTO MOAKJIIOUYEHUS U COBMECTHOH PaboThI
HeckosibKkUX UBII Ha 06111y10 Harpysky.

[Tonpo6buyo nHbopmanuio 06 ocobeHHocTssx WBIl Boxer pa6oTaroimux B napaJsijiesb MOXHO
MOJIYYMTD B IIpeAcTaBUTENbCTBAx Makelsan.

ITPOBEJAEHHUE PABOT 110 BBOAY B 3KCIIJIYATALIMIO UBII, PABOTAIOIIIUX B
INIAPAJUVIEIBHOM  PEXXMME JAOJ/IKHO OCYHIECTBJIATBCA  TOJIBKO
ABTOPHU30BAHHBIM MAKELSAN ITIEPCOHAJIOM!

[Tpu Heo6XoUMOCTU pe3epBUpoBaHUs XN UM NOTPEOHOCTH B yBeJIMYeHUU MoIHOCTU N+X, B
napajieJibHy10 paboTy MOKeT ObIThb mojk/odeHo g0 8 UBIl Boxer. [IpuHiMnuanbHas cxema
napaJiiesbHoro nogkarodeHus UBIl npescraBiaena Huxe.

NOAKNOMEHO "N" KONMYECTBO MBN
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[Ipu mapasienbHOU paboTe, Bxoabl MBIl nuTarTcs ¢ o6iiero BBo/a, a BbIXoabl Kaxkaoro WUBII
00'be/JUHEHBI Ha 06111eM BbixoJie nodaszHo. [Ipu aTom kaxabiii UBIl uMeeT cBoit cOGCTBEHHBIN
MacCUB aKKyMyJaATopoB. OJWH aKKyMyJATOPHBIA MacCUB He MOXET HCII0Jb30BaThCsA
HeckoJbKUMU UBII ofHOBpeMeHHo.

[Ipu pasmewenun UBIl Ha miomajke npd paboTe B mapasijiesib HEOOGXOJUMO YIUTBIBATH
cleayolee:

» IlapanenbHo nojkiaodaeMble UBII 10/KHBI GbITh OJJHOM CEPUU U MOLIIHOCTH.

» UBII no/mKHBI UMETh OJJUHAKOBbIE BEPCUX TPOTPAMMHOI0 06eCeYeHHUsl.

» UBII gomkHbI 6bITH pPa3MelleHbl B HEMOCPEACTBEHHON GJM30CTH JPYT K ApYyry. (AJaMHA
KabeJsl mapasijielbHOU paboThl uayilero B kommaekte ¢ UBI1 110 cm)

» Jlns paBHOMEpPHOro pacnpejesieHus (AejieHus) Harpy3ku mexay UBII, aauHbl u
ceyeHMsl CWIOBBIX KaGesied OT pacnpejenuTebHOM maHeau A0 Bxoja UBII u ot
BbIx0A0B UBIl 10 WUH B pacnpejeluTe/IbHOW NMaHeaH, J0/KHbl ObITh PABHBIMU
MeKy COGOIL.

Iloak/II09eHU e KaGesieil napaaieJbHON pa6boThbl

Kab6esu napasienbHON paboThl MOJK/IOYAIOTCS MOC/Ae40BaTENbHO, KAK IOKA3aHO HA PUCYHKE.
llenu o6MeHa JJaHHBIMM NapaJiieJIbHON paboThl HA nepBoM MBIl B nenodyke u nociaeaneM UBII
TEPMUHUPYIOTCA UAYUIMMU B KOMILJIEKTE COOTBETCTBYIOUUMH Pa3bEéMaMHu.

Hcnosb3yiTe TOJNBKO OpUTHMHA/IbHBIE Kabesy, IpousBeJeHHble Makelsan.

e

=i I

BX1020TR18R0O
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TEFMWHAN NAPANNENEHOMD COEOMHEHMA

BX1020TRISRO

Hactpoiiky WBIl npu mnapa/jielbHOM NOJAK/JNYEHUU [OKHbl OCYUIeCTBJSATh TOJIbKO
npeACTaBUTEU CIYX6bl cepBrca Makelsan.
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4 IKCIIVIYATALUA

4.1 llpoueaypa 3KCIIyaTauuu

B 3TOM pasjesie Bbl MOXeTe HaWTU HWHOOpPMALMIO O HOMMHHAJAX aBTOMATHUYECKUX
BBIKJIIOUaTe e, mpoueaypax ynpaBieHuss WBIl: Bk/loueHUHM, TecTax, pexuMax pabOThl,
oTkiodeHun HWBIIl, npoTokosie mociemoBaTesibHOTO oOMeHa aAaHHbIMH, EPO -aBapuiiHoro
OTKJIFOUeHUd NUTaHud u RS232.

4.1.1 IlpepbiBaTe/y Lienu

B UBII ycTaHOB/IEHO HECKOJIBKO MIpepblBaTe el ey, KOTOpble HaX0AsTCs B HYKHEH 4yacTH Ha
3a/Hei ctopoHe UBII. 3To aBToMaTU4eCcKHe BbIKJIOYaTeU: BXoJHOU CB1, cepBuCcHOro 6aiinaca
CB2, BeixogHo# CB3, 6aTapeiinbiii CB4, oTaesibHOr0 BXo1a 6akinaca CB5 (oniuoHambHO).

C aBTomaTra CB1 Ha BxojHble nenu MBIl noctynaet nutawiiee guHeiiHoe (¢daswl L1, L2, L3)
Halnpsi>KeHue.

ABTomatr CB2 cepBUCHBIA (MeXaHWYeCKHH) OaMmac I03BOJIIET OCYUIECTBJAATb MHUTaHHE
Harpysku MuHys uenu WMBIl npu oTkiarwoueHHbIX BbikaoyaTensax CB1, CB3, CB5 u CB4 B
cutyanusax korjaa MBIl HercnipaBeH Wiy EPerpyKeH, a TakkKe B CUTYyalUsX KOTrJja He06X0JUMO
MpoBe/ieHUe CepBUCHBIX paboT BHYTpHU Kopnyca UBIl 6e3 npepbiBaHUs B NUTAHUU HaTrPy3KU.
[Ipn aTom Gsarojapsi Liemd KOHTPOJSA COCTOSAHUA npepbiBaTess CB2 mpu ero Bk/IHOYeHUH
aBTOMAaTHYeCKH aKTUBUPYETCs CTaTUYeCKUH 6alnac, U MHBEPTOP OTKJ/IIOYAETCS OT BbIXO/JHbIX
uenei UBIl. Biaronaps aToil yHKLUM HAarpysKa MoKeT ObITh [lepeBe/leHa Ha MUTaHue 10 Lenu
MeXaHHUYecKoro 6alnaca 6e3 pa3pbiBa IUTaHUSI.

MPEPBIBATEJ/Ib CB3 JIOJKEH BbITh BK/IIOYEH IPU MEPEBO/IE HATPY3KHU
HA CTATHYECKMMA BAMIIAC. IOCJE IEPEKJIIOYEHHA WMBII B PEXUM
CTATUYECKOIO BAMIIACA Y BK/JIWOYEHHUSA IPEPBIBATE/ISI CB2
(MEXAHUYECKHMH BAWIIAC), BbIXOJ, MBIl (CB3) MOX@HO OTKJIIOYMTD,
HATPY3KA TIPU 3TOM OCTAHETCA TMOJAK/JIIOYEHHOW 110 IENHU
MEXAHUYECKOTO BAHMIIACA.

AsToMaT CB4 ocyliecTB/seT NOAKJIIOYEHHe GaTapeHOro MaccuBa K IIMHE MOCTOSHHOI'O TOKa
UBIL

ABTOMAT BK/IOYEH Tun pa6oTbl IlosscHeHUe

UBIl paboTaeT B HOPMa/IbHOM PEXUME
OT BHeIIHel NUTawIiel ceTH
Ucnonbsyetrca ecau UBIl neperpyxeH
PexxM CTaTU4eCcKOTo | U HEWCIPaBEH, Harpyska
Gainaca aBTOMaTH4YECKU MepeBOAUTHCS Ha
JIMHUIO CTaTHYecKoro 6ainaca.

UBIl BeikaodeH. Harpyska nuTaertcd
yepe3 CepBUCHBIN GaHmac.

*CB5-ABTOMAT OT/e/IbHOTO GalMacHOro BBOIA (ABJISIETCS OIIIMEH ).

CB1, CB3, CB4, CB5* | HopMa/ibHBIN peXUM

CB1, CB3, CB4, CB5*

CB2 CepBHCHBIN peXXUM
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4.1.2 llepBbIi 3a01yCK

JIEUCTBUA HEOBXOJIUMO BBIJIEPYKATD IAY3Y 5 CEKYH/J U YBEJAUTBCA B
OTCYTBUM HEIITATHBIX AJA MNPOLEAYPbI 3AIIYCKA ABAPHUUHBIX

: NNPEAYNIPEXKJAEHUE: IIEPEZ BBIIIOJIHEHUEM KAXKAOTI'O INOCJIEAYIOHIEIO
COOBIIEHUM HA IMCIIIEE

1. UcxoiHOE MoJioXKeHHe Bcex NepekJtodaTeseil B noyoxeHue OFF.

2. HaxxkMHTe KHOMKY NpeA3apsija HIUHbI NOCTOssHHOTO Toka (SW1) u yaepKUBaiiTe ee He MeHee
10 cekyH[.

3. YcraHoBUTe BXoAHOU nepekJtodaTtesnb (CB1) B mosoxxenue ON. B ToM ciy4dae eciii uMeeTcs
BXO0/] ONILIMOHHOTO BHELIHero 6ainaca, Takxe nepesesiuTe nepek/odaresb (CB5) B nosoxenue
(ON).

4. Vcnosib3ys1 NepeHIOW MaHe b AaliTe KOMaH/y Ha BK/IOYeHUe npeobpasytouieid yactu UBII
(BBIIPSAMUTEb U UHBEPTOD).

OcHogHoe meHI0 > Konmpoaw > Ilapoab > 3anycmumb
>CTAPT *1
cTon

MNEPEX. HA BAMMACC
MEPEX. HA MBN
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5.Uaaukatopel Ha mnepegHedl mnaHeau U KK 3KpaH [OJ/DKHBI
nokasarb, 4To MBIl BK/IIOYMJI BBINPSIMUTENb, 3aTEM BKJOYUII
CTaTUYeCKHM (3JIeKTPOHHBINM) 6aimac, a 3aTeM Mepelies Ha
pa6boTy OT UHBEPTOPA, B HOPpMaJIbHbINA PEXUM PaGOTHI.

6. BkyirouuTe 6aTapeiiHbii aBToMaT CB4 B mosioxkeHue ON.

7. BkitounTe BbixoAHoM aBToMaT CB3 B mosioxkeHue ON.

BX1020TR23R0

8. MoxkeTe nocJjieZjoBaTeJIbHO BKJIIOYUTD aBTOMAThI OAK/II0YEHHBIX K MBIl noTpebuTee.

[Ipu ycrnelrHoM 3aBeplleHUH JaHHBIX 1eICTBUI Ha MHEMOCXeMe JI0JXKHA 0To6pakaTbCsl paboTa
BBINPSIMUTEJISI U UHBEPTOPA (ropsT 3e/IEHBIM 11BETOM). B IpOoTUBHOM cilyyae npoBepbTe 061He
u nocdasHble Harpy3ku UBII. UBIl 6yaeT nmojaBaTb 3BYKOBble CUTHAJIbI PU JleTEKTUPOBAHUU
NeperpysKH, U He BKJIIOYUTCA Ha IMTaHUE Harpy3KHU.
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4.1.3 TectupoBanue UBII. [IpoBepka pe;KUMOB PaGOTHI.

[Tocsie mepBoro 3amycka, ¢ Leblo TpoBepKHu PyHKIHOHaIbHOTO cocTosiHUs UBII ocymecTBuTe
NepeK/JIIYeHUs] MeXY peXXUMaMHU paboThI.

4.1.3.1 IlepexknwoyeHnue u3 HopmaibHoro pexuma B Pexum pa6oTbl OT
aKKyMYyJIATOPOB.

BeikstounTte aBToMat CB1. 3TO OTK/IIOYUT NoJjadyy NUTaHUSA Ha
BoeInpsaMuTeib UBIl. UHBepTOp GyAeT MUCIOIb30BaTh 3HEPTUIO
aKkKyMyJissTopoB. [locse mpoBepku pa6oThbl, CHOBA BKJIIYHUTE
aBTomar CB1.

4.1.3.2 llepexkoyenue u3s HopmasibHOro pexkuma B Pexkum craTuyecKoro 6amnaca

C nmaHesiM ynpaBJieHUs], yepe3 MeHI0 MoJib3oBaTesis nepekawounte UBIl B pexum Gainaca. Ha
MHEMOCXeMe JI0/DKEH 3arOpPeThCsl CBETOIMOIHBIA UHIUKATOP CTaTUYECKOTro balmaca.

OcHoeHoe MeHI0 > KoHmpoJb > Beixod Ha Baiinac

CTAPT

cTon ’H
> MEPEX. HA BAMMNACC

MEPEX. HA MBN

[Ilpumeyanue: Ecid ceTh HaxogUTCA BHe [AONyCTUMbIX Auana3oHoB HBIl He ocyuecTtBUT
nepexon Ha JIMHHUIO parinaca.
4.1.3.3 llepexkwoyenue u3 Pexxuma CtaTuyeckoro 6ainaca B HopmasibHbIN pexxum

C maHesnu mnoJsab3oBaTtessa nepekswouuTe WBIl 4yepe3 meHwo Kontposab, nepexon Ha HBIL
Y6enuTech B uUaMeHeHUH cocTtoaHuga MBIl Ha MHeMocxeMe.

OcHogHoe meH10 > Konmpouab > Ilepexod Ha UBIT

CTAPT
cTon V“
MNEPEX. HA BAWMMACC

> MEPEX. HA MBMN
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Hpnmeqaﬂne: Ecan MnapamMeTpbl MHBEPTOpa BHE AONYCTHUMBbIX AHWAIIA30HOB, €CJIM HMMeeTCA

neperpyska U reperpes, HHBEPTOP He IPUMET Ha ce6s1 Harpy3Ky.

4.1.3.4 llepexnoyenure u3 HopmasbHOro pexxuma B Pe;kum cepBUCHOro 6aimnaca

Ucnonb3ys nepenHiol0 naHesb, nepeBegute WUBIl B pexxuM cTaTH4yeckoro (3JIEKTPOHHOTIO)

6aiinaca. Ha MHemMocxeMe UBII fomkeH 3aropeThbcst UHAMKATOP CTaTHYECKOTo 6aiinaca.

VAN

BHUMAHME: IIEPEJ TIEPEK/IIOYEHUEM MHWBII B PEXUM CEPBHCHOI'O
BAWIIACA YBEJAUTECh, UTO BbIX0Ji UHBEPTOPA CUHXPOHU3UPOBAH C
JUHUEA BAHMIIACHOTO BXOJIA. B TIIPOTUBHOM CJIYYAE IIPU
NEPEK/JIIOYEHUHX BO3MOXHO KPATKOBPEMEHHOE (40 15 MCEK)
OTK/IIOYEHHUE HAT'PY3KH.

OcHoeHoe MeHI0 > KoHmpoJb > Beixod Ha Baiinac

CTAPT
cron

> MEPEX. HA BAMMNACC
MEPEX. HA UBN

)

1. Bxkurouute CB2. (ON)

BX1020TR27R0
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2. Ucnoab3ys naHeJ b ynpaBJjeHus octaHoBuTe UBIL.

OcHogHoe meHI0 > Konmpoas > [Iapoab > OcmaHogumb

CTAPT “,
> CTON

MEPEX. HA BAMMNACC

MEPEX. HA MBMN

3. Beixsmrounte CB1, CB3 u CB4. (OFF).

BHUMAHHME: IIEPEJ] NPOBEAEHUEM OBCJYKUBAHHUA UBIT AO/IZKEH BbITbh
OTK/IIOYEH OT CETHU U AKB. TAK KE HEOBX0JUMO BbIXKIATb HE MEHEE 5
MHHYT /10 MOJIHOM PA3PAJIKH KOHJAEHCATOPOB IIHMHBI IOCTOAHHOIO
TOKA INIOCJIE OTK/IOYEHUA IIMTAHUA C MOCJIEAYIOIINM
WHCTPYMEHTAJIbHBIM KOHTPOJIEM HAJIMYUA HAITPAXKEHUA.

4.1.4 IlosaHoe oTkaw4YeHnue UBII.

1. BeiksirouuTe noaxatoyeHHble K UBIl noTpebuTeu.
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2. Komango# n3 meHio KoHTpoJ/Ib Ha NepeiHeH MaHeJ M 0CTAHOBUTE paboTy uHBepTopa UBII.

OcHogHoe meHI0> Konmpoavw>Ilapois> OcmaHo8ums

CTAPT
> CTON

MEPEX. HA BAMIMACC
MEPEX. HA UBMN

)

3. Y6enuTech B nepexojie UBII B pexxuM 6aiinaca. UHAvMKaTop 6aiinaca Ha MaHeJ I MHEMOCXEMbI

Jl0JIKEH rOpeTh.

4. IlooyepeHO OTKJKYWTE BbIXOAHOU NepekstoyaTesb CB3, akkymynatopubiii CB4, BxogHoM
CB1 u CB5 ec/iu OH IpUCYTCTBYET.

NPEAYNPEXAEHUE:  MNEPEJ  IOJIHBIM
A YAOCTOBEPbTECh, 4YTO JAHHOE

JEWCTBUE

OTK/IIOYEHUEM

NPUBEJET

HBII

K

HEIJIAHOBOMY BBIK/JIIOYEHUIO KPUTUYECKH BAYKHBIX IOTPEBUTEJIEM!

4.1.5 EPO - aBapuiiHO€ OTK/IIOYEHHUE NUTAHUSA

[Ipy Haxkatuu Ha kHOonKy EPO, UBII oTk/i104XT BRINpSAMUTENb U UHBEPTOP. Eciiv npeacraBieHa
Y HAaCTpOeHa ONLUS OTKJIKYeHUs npepbiBaTess BbIxoaHOU neny, UBIl MexaHM4YeCcKy OTKJIIOUUT

[[eN1 Harpy3KH.

BX1020TR29R0
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4.1.6 CpeacTBa MOHUTOPMHIA, CBSA3M M NOC/IeJ0BaTeJbHOI0O O6GMeHa JAHHbIMH
RS232.

Cepuss Boxer B cTaHZapTHOM UCIOJHEHUHM OCHAllleHa KOMMYHHUKAaLlMOHHBIM noptoM RS-232,
noagepxkuBarouM npotokosibl SEC u TELNET. 3To rasbBaHUYeCKU U30JUPOBAHHBIM M
6e30macHbI HHTepdeicC.

[Ipn ucnosb30BaHUM ONuMOHaAbHBIX KapT SNMP, MODBUS uau kapThl «CyxXux» (peJsielHbIX)
KOHTaKTOB, MOXKET OCYLeCTBJIATbCA JUCTAaHLLMOHHBIN MOHUTOPUHT UBIl. KoHnTposib cocTosaHus
HUBII MoxeT 6BITH ocylecTBJeH ¢ noMolblo [1K no siokanbHOM BhiuUcauTENbHOU ceTu (SNMP),
an6o paHHble 0 coctosiHuK MBIl MoryT mepegaBaTbcst B cucteMbl aBToMaTtusanuu (ModBus,
«CyXye» KOHTAKTBhl).
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5 COBBITHSA u 3HAYEHHUSA COOBILIEHUH

[Ipy BOSHMKHOBEHUHU OMpee/EHHBIX COOBITHH, a TAKKe MPU ollpeAeJéHHbIX AedcTBUAX, UBII

3apUKCUPYeT JJaHHOE COOBbITHE B JKypHaJie COOBITHH W BKJIOYUT 3BYKOBOE OIOBEIEHHE.

[lepBruyHyto nHbopManui o0 pexxume pabotel UBIl U ero cocTOSIHUM BbI MOXKETE MOJYUYUTh C

MHJMKallUM Ha MHeMocxeMe. Bosiee mojpo6Has MHpopManus npejcTaBjieHa Ha 3KpaHe B
»KYpHaJie COObITHUH, I/le MOT'YT ObITh IIPe/CTaB/IeHbI CIeAYIOLINE COOOIeHUSI.

Coob6uienue

3HayeHHe COOOGIIEHUA

WUBII 3anyuieH curHajioM KOMMYHHUKALLUOHHOTO

1 Komang. 3anycr. RS232 nHTepdeiica RS232.

2 Komamz. Ocran. RS232 UBII OCvTaHOBJIeH CAUTHAJIOM KOMMYHUKALMOHHOTO
uHTepdeiica RS232.
[Tocsie BocTaHOBJIEHUSI TAapaMeTPOB MUTAIOIEH CETH B
npe/iesibl OMyCTUMbIX 3HAUE€HHH, Yepe3 onpezieIeHHbIH

3 ABTOMaAT. 3amycK npoMexyTok BpeMeHu UBIl aBTOMaTHYecKH
nepe3anyCcTHJ/ICS U EePENIE B HOpMaIbHbIA PEXXUM
pabOThI

4 UBII Bki1oyeH ['naBHbIN KOHTpOJep UBII noay4yua nutaHue.

5 llluna He 3apsoxena He npon3Be/ieHa 3apsi/Ka WHHbI NOCTOSHHOTO TOKA /10
Tpe6yeMou BeJIeYMHbI

6 beicTp.Tect. AKKyMm. HavaT KpaTKOBpeMEeHHbIH TECT aKKyMYJISITOPOB.

7 Tect. MoIH. AKKyM. HayaT TecT nIpoBepKH COCTOSAHUA aKKYMYJIATOPOB.

8 ABT. Tect. AKKyM. HavaT nepuosiueckuii TeCT akKKyMyJISITOPOB.
B xoze pa6oTtel UBIl 0T akkyMy/ISITOPOB, HANIPs>KEHHE HA

9 Paspsaa. AKKyMm.3aBepll. | iyHe MOCTOSIHHOTO TOKA 0CTUIJI0O MUHMMAJIbHO
JIONYCTUMOTI'0 3Ha4YeHHsI
UBII Haxouics B COCTOSIHUU NEePEerpy3KU J0JIblIe

10 Okony. [lepeHarpysk. JIONYCTUMOT0 BpeMeHHOoro JuMuTa. [loTpebuTeu 6yayT
nepeBefieHbl Ha JIMHUIO Garmnaca.
TecT akkyMyJisiTOpa 3aBepiiieH. J[aHHbIE 110 pe3yJIbTaTy

11 TecTt.AkKyMm.3aBepi. TecTa 6yAyT 0TOGPaKeHbl B MEHIO COCTOSTHUS
AKKYMYJISITOpA.
B xo/1e TecTa akKyMyJIATOPA, TECT GBI MPEKpalleH

12 TecT.AKKyM.AHHY/IHD. KOMaH/IOU C IUCIJIes] UK 110 MPUYUHE HECOOTBETCTBHUS
YCJIOBHUSIM IPOBEJIEHUS] TECTA.

13 Koman, Mepex. Ha Baiin. W3 mento komaug UBII 6mea JaHa KOMaH/a o [lepeBoje
Harpy3KHy Ha JIMHHIO 6ainaca
HUBII onpenenn OTCYTCTBHE MOAKJIIOYEHHBIX K HEMY

14 AKKyM.OTCyTCTB. aKKyMYJISTOPOB (BO3MOXKHO MPH BbIKJIIOYEHHOM
OaTapelHOM aBTOMAaTe) .

15 Ilep. Ceps. baiinaca ON BbL1 BKJIIOUEH TMepeK/odYaTe/b CEPBUCHOrO Gaknaca.

16 Auopm. Temi. Cpesi Temnepatypa pa6odeii cpeanl MBI BbllIa 3a mpeaesibl
JIOMYCTHMOTI0 AMAna3oHa.
TemnepaTypa MHBEpPTOpa BhIIILJIA 32 PE/IeJIbl

17 Meperpes uHBepTOpa JIOMyCTUMOTI'0 IMana30Ha, MPU MOBbIIIEHUH

TEMIlepaTyphl ellle Ha 5 rpaAycoB, HAarpy3Ka 6yaeT
nepeBejieHa Ha JIMHUIO Gainaca.
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18 Ileperpes PFC

TeMmnepaTypa BbIIPSMUTEJIS BbIILIA 32 MIPe/IeJIbl
JIONyCTUMOTO AWANAa30Ha, MPH MOBBIIIEHUH ellfe Ha 5
rpajiycoB, Harpyska 6y/ieT nepeBejieHa Ha JIMHUIO
bammnaca.

19 Ileperpes STS

TeMnepaTypa CTaTU4eCKOTr0 IlepeKJ/rodaTe id Bblllja 3a
npegesbl JonyctuMmoro guanasoHa, UBII 6yget
OCTAaHOBJIEH, Harpy3Ka OTKJ/II0OYeHa.

20 K3. Beix. FL1

Ha d¢ase Beixoga L1 3adukcupoBaHO KOPOTKOE
3aMbIKaHHE.

21 K3. Bbix. FL2

Ha d¢ase Brixoga L2 3adukcupoBaHO KOpOTKOe
3aMbIKaHHUe.

22 K3. Beix. FL3

Ha d¢ase Brixoga L3 3adukcupoBaHO KOPOTKOE
3aMbIKaHUE.

23 HecooTsB. BosibT. Baiimn.

Bo BpeMms pa6oTsl UBII B pexxuMe 6aiinac, HanpshkeHHUe
6ainaca BbILLIO 3a NpeJieJibl JOMYCTUMOTO JHUaNa3oHa,
ecJI TeMIlepaTypa U BeJIMYMHA Harpy3Ku mpejeiax
HOpMaJibHbIX 3HaueHu#, UBIIl nepek/t0unTHCSA B
HOpPMaJIbHBIM PEXKUM, €C/IU HET, OTKJIIOUYUT HAarpysKy.

24 HecooTtB. YacT. Baiin

Bo Bpems pa6otel UBIl B pexume 6aiinac, yactoTa
Oaiinaca BbILJIA 3a Mpejesbl JONYCTUMOro AWana3oHa,
ecJd TeMIlepaTypa M BeJMYMHA HArpyskd Ipejesax
HOpMaJsibHbIX 3HaueHud, MWBIl nepeksoyuTbcad B
HOpPMaJIbHbIM PEXHUM, €CJY HET, OTKJIKYUT HAarpy3Ky.

25 IleperpeB OGMOTKH

[leperpeB 06MOTKHU pocce/isi KHBEPTOpa UJIU
BeinpsMuTessa UBIIL.

26 HecooTs. BosibT. UHBepT.

3HavyeHHe HANpPSKEHUsI MHBEPTOPA BBIIILIO 3a MPE/IeJIbl
JIONYCTUMOTO Jlhana3oHa, Harpy3ka 6yeT nepeBejieHa
Ha JIMHUIO Oammnaca.

3HaueHMe BbIXOJHOU Harpy3ku npesbicuio 105%,
3alyCTUJICA CUETYMK BpeMeHU neperpysku. 3apan AKb

27 Ileperpyska
OyJleT OTKJIFOYEH, /10 BOCCTAaHOBJIEHHS TapaMeTpPOB
HarpysKH B JONYCTHUMBbIE IpeJeJbl.

28 llep. Ceps. bain. OFF [lepek/rogyaTe b CEPBUCHOTO Gaiinaca BbIK/IIOYEH.

29 Temm. Cpepi Hopm. Temnepatypa paboueit cpeant MBIl BepHyiach B
npejesibl JONYCTUMOrO0 IHANa30Ha.

30 BosibT. Cerrt Hopm. HanpskxeHue nuTarmoiei ceTH B paMKax yCTaHOBJ/IEHHOTO
AnanasoHa, UBIl nepek/0YUTHCSA B HOPMaJbHbBIN PEXUM.
TeMnepaTypa HHBEpPTOpa BepHYJIach B MIpe/ieibl

31 Temn. Hugept. Hopm. yCTaHOBJIHHOTO INMUTA, eCJIY HAarpysKka B JOMYCTAMOM
auamna3oHe, UBII nepek/a0o4nTHCA B HOPpMaJIbHbIN
pEKUM.
TeMnepaTypa BbIIPSMUTEJIS BEPHYIaCh B IPeJeJibl

32 Temn. PFC Hopm. yCTaHOBJIEHHOTO INMUTA, eC/IM HArpysKka B JOMYCTAMOM
auana3oHe, UBII nepek/at0o4nTHCA B HOpMaJIbHbIN
pEKUM.

33 Temm. 3apsigxu Hopm. TeMnepaTypa MoZy/s1 3aps/ia BepHYJIach B IPeJieJibl
JIONYCTUMOTO Auana3oHa, 3apsag AKb Bo306GHOBUTCS.

34 Temm. STS Hopm. TeMnepaTypa CTaTUUECKOTO NepeKII0YaTe sl BEPHYJIOChH
B IIpeJieJibl JONYCTUMOIO Aana3oHa.

35 BouibT. Baiin. Hopm. HanpsikeHue Ha 6aliniace BEpHYJIOCH B MIPeeJIbI
JIONyCTUMOTO AMana3oHa.

36 Yacror. bain. Hopm. YacroTa Ha 6aiinace BepHyJiach B PeJeJibl JOMYCTUMOTO
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JlhanasoHa.
37 Temn. O6moTku Hopm. TeMnepaTypa B 06MOTKe Jpoccesisi BEPHYJIACh B HOPMY.
38 Temn. Hugept. Hopm. Hanps»keHue nHBepTOpa B Mpejesax AOTYCTHMOTO
AuanasoHa, MBIl BepHeTcsa B HOpMaJIbHbIN PEXKUM.
Harpyska Ha UHBepTOp BepHYJIach B IIpeeJibl
39 Harpy3k. Hopm. JlonyctuMoro suana3oHa (Hwke 100%), ecau 3apsag AKB
OblJI OTKJIIOYEH, OH 6Y/IeT IOBTOPHO aKTHBHPOBAH.
WBII BBIABUJI KOPOTKOE 3aMbIKaHHWE Ha TUPHUCTOPe (pa3bl
40 | K3amsbIk. Tupucr. bain. L1 | L1 6aiinaca. WBIl 6ygeT BbIKJIOYEH, Harpyska
OTKJIIOUEHa.
UBII BbIABUJI KOPOTKOE 3aMblKaHMe Ha TUPUCTOpe a3kl
41 | K3ambIk. Tupucr. bain. L2 | L2 6aiimaca. WBIl 6ygeT BLIKJIIOYEH, Harpyska
OTKJIIOUEHa.
UBII BbIABUJ KOPOTKOE 3aMblKaHMe Ha TUPUCTOpe a3kl
42 | K3ambIK. Tupucr. bain. L3 | L3  6aiimaca. WBIl 6ygeT BbIKJIOYEH, Harpyska
OTKJIIOUY€EHa.
WBII BBIABUJI KOPOTKOE 3aMbIKaHHWE Ha TUPUCTOPe (a3bl
43 | K3ambik. Tupuct. UHB. L1 | L1 wunBepTopa. WBIl 6GyzeT BbIK/IIOYEH, Harpyska
OTKJIIOYEHa.
WBII BBIABUJI KOPOTKOE 3aMbIKaHHWE Ha TUPUCTOPe (a3bl
44 | K3ambIk. Tupuct. UHB. L2 | L2 wunBepTopa. HWBIl 6yaeT BBIK/IWOYEH, Harpyska
OTKJIIOYEHa.
UBII BbIABUJI KOPOTKOE 3aMblKaHMe Ha TUPUCTOpe a3bl
45 K.3ambik. Tupuct. UuB. L3 | L3 wunBepropa. HWBIl GyJeT BBbIK/JIKYEH, Harpyska
OTKJIIOUEHa.
46 | 06p.llemu Tupucr. Uug. L1 UBIl BbiABUA, 4TOo THUpUCTOP ¢a3bl L1 WHBEPTOpa
HeucnpaBseH. Harpyska 6yjeT nepeBejieHa Ha 6alnac.
47 | 06p.lenu Tupucr. Uns. L2 UBIl BeIIBUJ, uYTO THUpUCTOpP ¢as3bl L2 MHBEPTOPA
HeucnpaseH. Harpyska 6yeT nepeBejieHa Ha 6ainac.
48 | 06p. Llenu Tupucr. Uns. L3 UBIl BeIiIBUJ, uyTO THUpUCTOpP ¢asbl L3 HBEpTOpa
HeucnpaBseH. Harpyska 6yzeT nepeBefieHa Ha 6alnac.
06p. Lienu Tupucr. Baiim. WUBII BbIsABUJ, uTO TUpUcTOp ¢a3bl L1 Galinmaca He 6GbLI
49 L1 akTUBU3MpoBaH. Harpyska OyJeT mnepeBejeHa Ha
MHBEPTOP.
06p. Lenu Tupucr. Baiin. UBII BeIsABUJ, uTO TUpUCTOP ¢a3bl L2 Galimaca He 6GbLI
50 L2 akTuBu3MpoBaH. Harpyska OyJeT nepeBejeHa Ha
MHBEPTOP.
06p. Lenu Tupucr. Baiin. WUBII BeIABMJ, 4TO THUpUCTOP $a3bl L3 Gailmaca He GbLI
51 L3 akTuBu3MpoBaH. Harpyska 6ygeT nepejaHa Ha
VHBEPTOP.
Oww6. Moc. ®az. Mapas. Y ognoro niu Heckoabkux MBI moaK/a04YeHHBIX
52 Cucr napaJijieJIbHO, HapylleHa [10Cc/1eJ0BaTeJIbHOCTh
) yepesoBaHus $as N0 BXOAY.
53 3amyck ¢ AKKyM. MBIl 6bls1a JaHa KOMaH1a 3alycKa C aKKyMYyJIsITOPOB.
54 | Omm6xka 3an. Mapa. Cucr. OpuH unu HeckosbKo UBII nmoak/r04eHHBIX MapasiiesbHO
He FOTOBBI K 3alyCKY.
55 Oumm6ka MHBepTOpa [Ipu 3anycke nuBepTtopa MBIl npor3o11/10 OTKJIOHEHHE B
ero pabore.
56 Bbixoa OTK/II0H. CraTuyeckue nepeksoyaTeau (MHBepTOpa U 6aiinaca)
oTKJ/I0YeHbl. K noTpe6uTe/IIM He IOCTyNaeT NUTAHUe.
57 Hopma/tbHbIii Pexum WUBII paboTaeT B HOpMaJIbHOM peKUME, SIHEPTUS

IOCTYyIaeT K HOTpE6I/ITEJIHM 110 IMHWUH BBINIPAMUTEJIb —
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WHBEPTOP.
58 Pexxum AKKyMmyJiATopa NuBepTtop UBII paGoTaeT OT aKKyMyJISITOPOB
. WBII TaeT B PEXXKUM Hn Heprud MocTynaer K
59 Pesxum Bajimaca paboTaeT B pe e 6au aca, sHep ocTyrmae
NoTpebUTEsIM N0 JIMHUU Oaknaca.
UBIl paboTaeT B pexxMMe CepBUCHOTO 6aiinaca, sHeprus
60 Pexxum CepBucH. Baiinaca | nocrtynaet K NOTPe6GUTEISAIM 10 JIMHUW CEPBUCHOTO
Harmaca.
JiBa uiu 6osiee MBIl paboTaroT B HOPMaJIbHOM peXUMe
61 Pexxum [lapani. Pa6oTel | pacnpejesnienust Harpysku. [1oTpe6UTEH MUTAIOTCH OT
WUBIL.
UBII nepek/r04uica B pexKUM TECTUPOBAHUSA
KKYMYJIITOPOB, IOTPeOUTETH HI[eHbl, HAarPy3K
62 Pexxum TecTupoBaHUA aKKyMyJISTOPOB, HOTpe6UTe M SalHIeHE], Harpy3Ka
MUTAETCS N0 JIMHUHW BbINPSAMUTEb -aKKYyMYJISITOD-
npeo6pa3oBaTeJib.
63 Komanpa Ilepex. Ha W13 meHto komaH/ MBIl 6b11a faHa KOMaHAa epexo/a U3
HHBepTOp CTaTUYEeCKOTo Oainaca Ha UHBEPTOP.
BbI Hapy>XeHO KPUTHUYECKOe H3MeHEHHE HAIPSKEHUS
64 Omn6kKa Beix. BoJsibT. /1 0GHapYKEHO Kp CCKOE H3MEHEHHE HaMpFKe
Ha Bbixoge. MBIl 6b1a1 ocTaHOBJIEH.
B MOMeHT pabOoThl BHIIPSIMUTEJISI OBLJIO BbISIBJIEHO
65 Komanpa Ocranos. PFC HapyleHue B ero pa6ore, UBIl oTkaouna
BBINIPSIMHUTEJb.
66 KomaHnga 3anycka W13 meHto koman MBIl Gblyia 1aHa KOMaH/1a 3amycKa.
67 Komanpaa OctaHOBKH W13 mento komang MBIl 6blia aHa KOMaHAa OCTaHOBKH.
68 UBII OcraHoBJ/IeH HUBII 6611 0OCTaHOBJIEH.
. B TeyeHuun kopotkoro BpeMmenu MBIl MHOrokpaTHO
69 Omuo6ka Baitnaca p P p
nepexo/inJ B pexxuM 6amnaca. MBIl 6yeT OTK/IIOYEH.
70 HsmeHeH. [lapameTp. W3 cepBUCHOr0 MeHIO ObIJIM U3MEHEHBI TapaMeTpBhl.
M3MeHeHa /laTa yCTaHOBKH aKKYMYJIATOPOB. CTATUCTHUK
71 3ameHa AKKyM. 3MeHeHa JjaTa yCTaHo aKKyMyJATOpOB. CTaTUCTHUKA
M0 aKKyMyJisiTopaM OyAeT 06HyJ/IeHa.
3adukcupoBaHO NpeBbIIIEHHE HATPY30YHOUI
72 Tpancé. Harpysku Croco6HOCTH HHBepTopa. Harpyska nepeBeseHa Ha
JINHUIO bannaca.
PaboTarimuii B napasieabHoM pexxume UBIT nosyunn
73 Komanga Ilepex. B [lapan. | komaH/y Ha HU3MeHEHHE COCTOSIHUSI CTATUYECKOTO
nepeKJryaTes.
Pa6oTarmuii B mapa/ijielbHOM pexxume BegoMbiil UBI,
74 Otcyrcts. Ilapan. CAN He MOXET YCTAHOBUTD CBSI3b C BEJYIUM YCTPONUCTBOM
no mrHe CAN Bus. Harpy3ka 6y/ieT OTK/JII04Y€eHa.
Pa6oTarmuil B mapasienbHoM pexxume UBII moayunsa ot
75 BHemH. Komanaa 3anycka - P P y
apyroro MBIl koMaHAy Ha 3anycCK.
76 BHewH. KomaHja Pa6oTaromuii B napasiesbHoM pexxume UBIT moayyuia ot
OcCTaHOBK. Apyroro UBIl komaHy OCTaHOBKHU.
Bu. Komany, [lepex. Ha Pa6oTaromuii B napasieabHoM pexxume UBII, noayyun
77 . KOMaH/ly Ha lepeK/I04eHre Harpy3Ku Ha JUHUIO
Bainac .
Harmaca.
78 BH. Komang. Ilepex. Ha Pa6oTarmuil B mapasienbHoM pexxume UBIT, mosyunn
UBII KOMaH/ly Ha epek/lodyeHre Harpy3Ku Ha MHBEPTOP.
PaboTarimuii B napa/jie;lbHOM peXume «BeI0MbIH»
79 Ommu6ka Ceasu [Mapas. WUBII, BbISABUII OIIMOKY OOMeHa JJAHHBIMU C IPYTUMH

UBIIL

49

AG-SD-109 Publishing Date: 13.10.2015 Revision No: 0 Rev. Date:

Manual




CEPUA BOXER 10-20 xBA

COBBITHA U 3HAYEHHA COOBILIEHUNA

[Tocse 3anycka UBII napamMeTpel UHBepTOpa JOCTUTJIN

80 HUHBepT.'0TOB TpebyeMbIix 3HadueHUu#. UBIl roToB NUTaTh HArpy3Ky
yepe3 UHBEPTOP.
TeMnepaTypa akKyMyJIsITOPOB 3a MpeJesiaMU
81 AnopmM. Temn. AKKyMm. JIONyCTUMOTO AUaNna3oHa, aKKyMYyJsTOPbl MOTYT
MOJIYYUTb NOBPEXKEHUSI.
82 Haxxata EPO Breina HaxkaTa kHonka EPO.
[Ipu paboTe UBII B pexxrMe akKyMyIsITOPa, HANIPsKEHUE
aKKyMyJIATOPOB yIaJio HUXKe YCTaHOBJEHHOIO MOopora.
83 Husk. YpoB. AKKyM. yMmy PoB y P
HUBII npogomxkaeT paboty o AKB npojoskas Bbl1aBaTh
JlaHHOe NpeynpexAeHHue.
84 Orcyrcrs. Ca3u [lapaJ. Mexay napasuienbHbiMU UBIl oTcyTCTBYeT 06MeH
485 JaHHbIX Mo RS485.
85 Ileperpyska STS [leperpyska o TOKy JIMHHAU G6ainaca
. O6paTHOe (MPOTHUB 4YaCOBOM CTpeJiKU) uepejoBaHue a3
86 Omuo6ka Iloca. ®as. baun. par (mp p ) uepes ¢
Ha 6ainacHoM BBoje UBII.
[IpeBblllieH AONYCTUMBIM YPOBEeHb HANIPSX)KEHHUS Ha IIIMHE
87 | Ommo6Ka Beixoa. BoabT. DC | mocTossHHOrO TOKA /I/ist HOpMaJibHOM paboThl HHBEPTOPA.
[loTpebuTenu GYAYT NepeKIOUEeHbl Ha JIMHUIO Gainaca.
B mapanienbHOU cucTeMe, oJjHa WUJIU HECKOJIbKO a3z mo
88 Owmn6ka Beix. [lapad. p » OA fb
Bbixoly UBIl He no/ik/It0ueHbI K BEIyIIUMY YCTPONCTBY.
Temnepar KKYMYJIITOPOB BEPH b B paMKH
89 Temn. Akkym. Hopm. eMIepatypa akKyMy/1ATOpOB BEPHYIACk B pa
JIONYCTUMOTO Auana3oHa.
[IpeBblllieH JUMUT 110 YPOBHIO HANPSKEHUSA
90 Bbic. [1os1. BosibT. IIuHBI p yp P
MOJIOXKUTEJBHOTO MJIe4a INHbI IOCTOSHHOI0 TOKA.
[IpeBbIllIeH JUMUT 11 BHIO HaNIPsXKEHU S
91 | Bsic. OTpuL,. BoabT. HInHbI pe eH I 0 YPOBHIO HallpKe
OTPULATEJBHOTO MJeya IIHUHBI IOCTOSHHOTO TOKa.
CpabaTbIBaHME 3aIMThI NPU KOPOTKOM 3aMbIKaHUU Ha
92 Heperp. PFC FL1 P ‘” pu Kop
da3ze L1 BbINPSMUTEIS.
CpabaTpiBaHUe 3aLIMThI IPU KOPOTKOM 3aMbIKaHHUU Ha
93 Ileperp. PFC FL2 P = p p
¢daze L2 BeinpsamMuTeIs.
CpabaTbiBaHME 3aLIMThI NPU KOPOTKOM 3aMbIKaHUU Ha
94 Heperp. PFC FL3 P i pu Kop
da3ze L3 BbINPSMUTEIS.
Pa6oTarowmuii B mapasiens UBII, nosnyuna koMaH
95 OcraH. OgHoro MoayJist 1 p ’ ya Ay
OCTaHOBHUTb PabOTy HHBEPTOPA.
96 3amena Beayu. YcTp. B napaJuIeIbHOM CHCTEME UBII ctan Begyum
YCTPONCTBOM.
3nauenue ID ogHoro uinu Heckosbkux UBII B
97 CoBnagenue Ilapas. ID oA
napaJ/ijieJIbHOM CUCTEME COBIAAAIOT APYT C APYTOM.
98 Ocran. Beeii CHCTeMBbI KoMan/ia ¢ maHesv ynpaBieHus Ha OTKJII01eHHE BCEX
nHBepTOopoB UBII B mapasiebHON cUCTEME.
99 Omu6ka Ucr. [TuTan. HeucnpaBHOCTb 6J10Ka TUTAHUS.
[TocTynyieHWe cUrHasla Ha IJIaTy CYXUX KOHTAKTOB O
100 Pexxum 'eHepaTopa y yey

BKJIFOUeHUH reHepartopa. Pexxum «Generator Mode»
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CEPHA BOXER 10-20 kBA

TABJIMLA TEXHUYECKUX XAPAKTEPUCTHUK

6 TABJIMIIA TEXHUYECKUX XAPAKTEPUCTHUK

TexHuyeckue XdAPAKTEPpUCTUKH

MomHoCTh 10 kBA 15 kBA 20 kBA
AKTHBHAas1 MOIIHOCTh 9 kBT 13,5 kBT 18 kBT
BXO/J

Juana3oH BXOAHBIX ~380/400/415B, - %15+ %18 (3P + N + PE)
HanpshKeHUum OnuuoHaabHO -37% +22% (3P+N+PE)

KoaddunueHnt BxoaHomn
MOIIIHOCTH

[Ipu noyiHOM Harpy3ke > 0,99

JInana3oH BXOAHOH
4aCTOThI

45-66I'ny

BeinpaMmureab

Ha ocHose IGBT TpaH3ucTopoB

CymMMmapHoOe 3HaYeHue
Ko3dPpunueHta
HeJIMHENHbIX UCKAKEeHNU
ToKa Ha Bxoze (THDi)

<3%

BBIXO/]

BBIXOAHOC HaNpAXKCHUe

220/380B, 230/400B n 240/415B (3P +N), + 1%

BoccTraHoB/1eHUe

[Ipu narpyske 0% - 100% - 0% BBIXOAHOM JOIYCK MaKCUMyM
5%, Bo3BpaileHue K HopMe <40ms.

J¢pPeKTUBHOCTH

Jlo 93%, Eco Mode /1o 99%

Jlnana3oH BbIXOHOMI
4aCTOThI

B nuamazone 50/60T'n +0,5% CHUHXpOHEH C CeThbIO, B pEXHUME
akkymyJasatopa 50/60l'y + 0,01%

CymMMmapHoOe 3HaYeHue
Ko3¢PpunmeHta
HeJINHEWHBIX UCKa)KeHU M
ToKa Ha Bbixoje (THDv)

JluneliHag Harpy3ka (Lineer) <1%

HenuHelHas Harpy3ka (Non-Lineer) <3%

Kkpect ¢aktop (CF)

3:1

Ileperpyska

[Ipn Harpyske 125% - 10 MuHyT, npu Harpyske 150% - 1
MHUHYTA.

3amuTa

Bbixo1 BXOIHOTO HANPs>KEHUS 32 PeJeJibl I0MyCKOB, BBIXO/,
BXO/IHOU YaCTOTHI 32 Npe/iesibl JOMYCKOB, NpepbiBaHUe Ppa3bl
Ha BXO0/Ie, BbIXO/] BbIXO/THOT'0 HANIPSDKEHUs 3a Ipe/leibl
JIOMYCKOB, BBIX0/J, BEIXOJHOHW YaCTOTHI 32 NPeieJibl JOMYCKOB,
npepbiBaHue ¢a3bl Ha BbixoJle, DC KOMIIOHEHT, KOTOPbIH
MOXXET BO3HUKHYTb B BBIXO/ITHOM HANPsDKEHUH, TePerpy3Ka,
KOTOpasi MOXKET BO3HUKHYTb HAa BbIX0/ie (IOMUMO
omnpeJeieHHOr0 MIPOMEXYTKa BPeMEHH ), IepPerpeB, CIOCOOHBIN
CTaTh NIPUYUHON HEMCIIPABHOCTH, BbICOKOE HanpsikeHue DC-
IIUHBI, HU3KOe HanpsikeHre DC-IIMHBI, KOPOTKOE 3aMbIKaHUE
Ha BBIXO/JIE.

AKKYMYJIATOPBI

KosnuyecTBO
akkKymyJssatopoB (12V DC
VRLA)

62/64, HacTpauBaeTcs (COCTOUT M3 2-X HE3aBUCHUMBIX TpyMNI
aKKyMyJIITOpPoB, 0 31/32 eAMHUIIbI B KXK/1,011)

3naueHue 3apsaaku (C)

HomuHaspHas 0,1 C, MOXKeT peryJiupoBaThCs

MOLHOCTD 3aps KU

25% oT MOLHOCTH Ipubopa
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CEPHA BOXER 10-20 kBA

TABJIMLA TEXHUYECKUX XAPAKTEPUCTHUK

CBA3b
RS232 B crangaptHoM ucnosHenud, RS485 u SNMP, ModBus
HHTepddeiic afanTepbl ONLUOHAJIBHO
Cyxue KOHTaKThbI OnuuoHaJIbHO
IIpoToKoOJI SEC, TELNET
CEPTUPUKATBI
KauyecTBO IS0 9001
BezonacHocth/LVD IEC 62040-1, IEC 60950
EMC IEC 62040-2
OBIIVE CBEAEHHUA

Pa6oyas Tremneparypa

Mexay 0 °C ~40 °C (gug akkymysasitopoB 0 ~ 25 °C)

TemnepaTypa XpaHeHUsI

Mexay -15 °C ~ 45 °C (gns akkymyasaTopos -10 ~ 60°C)

Knacc 3amuThl

P20

Kopnyc

AHTHCTaTUYeCKasi OKpacKa

By1a:kHOCTB

0-95 % 6e3 KOHAEeHCALUU

Pa6ouyas BbIcOTa

<1000wMm, [lonpaBouHbIi MHOXxUTeNb 1. <2000M, [TonpaBoYHbI#I
MHOxUTeJb >0,92, <3000M; [lonpaBo4YHbIA MHOXKUTENDb >0,84

KypHana coGbiTHil

500 cobbITHI C YKa3aHUEM JIaThl U BpEMEHU

IMapassiesibHasi pa6oTa

Zo 8 UBII

Pekynepauus sHeprum
06paTHO B CETh

Jlo 25% oT HoMUHa/IbHOM MolHOCTH MBI

EPO (Emergency Power Off)

CTaH,ZLapTHOE HCIIOJIHEHHE

H3osmmpylomuii Tpaucd-Top

OnuuoHaabHO

Bec 6e3 akkKymyJisiTopa

122 kr 123 kr. 127 kr.

Pasmeps! (I x T x B)

460x805x1190MM
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7 KOHTAKTHAA NH®OPMAILIUA

MAKELSAN

Kesintisiz Gu¢ Kaynaklari

www.makelsan.com.tr

®a6puka B Cram6yJie: istanbul Deri Organize Sayanyi Bélgesi 2. Yol, I -5 Parsel,
34956 Tuzla/ Istanbul

Ten.: 0216 428 65 80

dakc: 0216 327 51 64

e-mail: makelsan@makelsan.com.tr

®unuan B r. Usmup: Hakapinar Mah. 1348 Sok. 2AE Keremoglu Is Merkezi Yenisehir - izmir
Ten.: 0232 469 47 00

daxc: 0232 449 47 00

e-mail: izmir@makelsan.com.tr

IIpeacraBuTe bcTBO B Poccuiickon ®eaepanyu: Mocksa, KpoHtagrckuil 6ynbBap, 356
Tes.: 8 (495) 698-63-41

daxkc: 8 (495) 698-63-41

e-mail: info@makelsan.ru

www.makelsan.ru
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