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IHGOpMaLMS MO NCNOIb30BAHMIO
PyKOBOZ(CTBa

HacTosiLLiee pykOBOACTBO COAEPXMUT MHGOPMALMIO MO YCTaHOBKE, MOAKIOUEH IO, GYHKLIMOHPOBAHMIO
1 06CNyXMBaHNIO NCTOYHMKOB becnepeboriHoro nutanHms (MBM) UMNYbC cepmum POPA 6000-10000 BA.
YcTpolicTBa ABASOTCS BbICOKOTEXHONOMMYHbIMI, COOTBETCTBYIOT TPE6OBaHWAM akTyalbHbIX CTaHAAPTOB
M0 3/1eKTPOMarHUTHOM COBMeCTUMOCTY 1 6e3onacHocTu. Mepes npoBeAeHrieM tobbix paboT ¢ MBI
Heobx0AMMO BHMaTE/IbHO 03HaKOMUTLCS C COAepXKaHMeM HaCTosILLLEero pykoBoACTBa.

Monb3oBaTenu
HacTosiLee pykoBOACTBO NpeAHasHa4eHo 15 CePBMCHOrO 1 06CYXMBatOLLLEro nepcoHana.

MpumeyaHue

Hawa komnaHusa ocyulecTBnder MONHbIN CreKTp pa60T Nno TexHn4yeckomy O6Cﬂy>KI/IBaHI/II-O N PEMOHTY
WBI. 3aka3umk MoXeT 06paTUTbCA 3a MOMOLLIbIO B HALL FaBHbIA 0UC AW pervoHanbHbIi aBTOPU30-
BaHHbIN CepBVICHbIIZ LeHTP. Ecnn He OroBOpeHO NHOE, HacTosLLee PyKOBOACTBO MOXET NCMONIb30BaTbCA
TOJ/IbKO B Ka4decTBe NHCTPYKUMWN ANndA I'IOI'Ib3OBaTe]'IeVI, n nobas cojepxaljanca B HEM I/IHd)OpMaLI'I/Iﬂ
He nozpasyMeBaeT HUKaKUX rapaHTuii. MNpu moaepHmaummn VBM nav no Apyrum npuyrHaM HactosiLee
PYKOBOACTBO MOXET 6bITb 06HOB/IEHO B OAHOCTOPOHHEM Nnopaake 6e3 npeaBapuUTesibHOro yBeAOMIeHNA.
AKTyaﬂbele BEPCUN AOKYMeHTaunn pasMeLlleHbl B COOTBETCTBYHOLLMX pa3feniax Ha calitax KOMMAaHuUn
www.impuls.energy.

Mepeg ocyLlecTBAeHEM NHO6bIX MaHUNYAALUNA ¢ MBI HeobXxoAnMO yb6eanTbCs, YTO UCMOob3yeTcs
aKTyanbHas Bepcus JOKyMeHTa.

Bce npaBa 3aLyyLLeHbI.

MPAMEYAHME:

BBUWAY NOCTOSIHHOTO COBEPLLIEHCTBOBAHS KOHCTPYKLMN U TEXHOOTN N3TOTOB/IEHMS HaLlel
NPOAYKLMY, BO3MOXHbI YYULLEHWS XapakTepUCTUK 6e3 NpeABapuTesbHOro YBEAOMIEHNS,
He BAVSIOLLIE HA HAAEXHOCTb 11 6€30MacHOCTb IKCMyaTaLuy. 3a Nogpo6HoO MHbopMaLeit
No NpoAyKLuu Bbl MoXeTe 06paLLaThCs:

000 «CucTemoTexHMKa» o +7(495) 256-13-76
125239, MockBa,
yn. Kontesckas, 73, cTp. 1

+7 (495) 256-13-76
info@impuls.energy
www.impuls.energy
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PyKOBOACTBO no 3KkcnayatTaunn

I/I M I-Iy A bc NcTouHnK 6ecnepeboiiHoro NnuTaHus

NCTOYHWKWN BECMEPEBOVHOIO MUTAHNSA VIMMYJTEC ®OPA 6000-10000 BA

1/ be3onacHOCTb
©

HacTosLee pyKoBoACTBO COAEPXUT nHopMaLmto 06 ycTaHoBke 1 skcnayaTtaumm BN MMMYbC cepun
POPA HOMUHaNbHOW MOLLHOCTLI0 6000 11 10000 BA, a Takxe MHCTPYKLMM MO TeXHMKe 6e30MacHoCTL.
Mepey ycTaHOBKOW 1 Ha4anoM 3KCnayaTauum He06X0AMMO BHUMATEIbHO 03HAKOMUTLCS C HACTOALLMM
PYKOBOACTBOM.

1.1 | O6Lwme nono>XKeHus

PEKOMeHAyeTCﬂ COXpaHUTb HacTosLLee PyKOBOACTBO MO 3KCnayaTaunmn.

Heo6xoAMMo cTporo cobtoAaTh BCe NprBejeHHble B JaHHOM PYKOBO/ACTBE yKa3aHUs Mo SKcrayaTauum
n3genus. Mepes NCNonb30BaHNEM HACTOSLLETO U3Aennst HE06XOANMMO BHUMATEbHO 03HAKOMUTLCS
C MHOpMaLei Mo TexH1Ke 6e30MacHOCTV 1 0COBEHHOCTSX SKcrtyaTaLmmn UBM.

BN UMNYNbC ceprn ®OPA npesjHasHayeH Ans UCMOb30BaHWS B 0AHOMA3HbIX TPEXNPOBOAHbBIX (Pa3a,
HeliTpanb, 3a3eM/IeHMe) ceTsiX NepeMeHHOro Toka ¢ HOMVHanbHbIM HanpskeHnem 220/230/240 B ne-
pemMeHHOro Toka ¢ YactoToi 50 nam 600y, ¢ 0b6s3aTe/IbHbIM 3a3eM/ieHeM. 3aBOACKOW HaCTPoliKol
no yMONYaHWIO ABAAETCS BeANYMHa HanpsxeHns 220 B, yactoTta 50 Iy,

BHyTpeHHVIE KOMMOHEHTbI 1 y3/1bl VIBIM HaxoAATcA nog onacHbIM AN XU3HU Hamnpsa>XXeHnem n MoryTt
MMETb ropsA4vyro MoBEPXHOCTb. |_|pl/| YyCTaHOBKeE, 3KcnayaTaunm n 06Cﬂy>KI/IBaHI/Il/I nsaennsa HEOGXO,CI,I/IMO
TWaTeabHO COGHI’O,D,aTb Tpe6OBaHI/IH HOpMaTVIBHOVI AOKYMeHTaunn 1 COOTBETCTBYHOLLIEro 3aKkoHoAa-
TeNbCTBA, a TakxXe NnpuaepXxnBaTbCd NpBeAeHHbIX B HAaCTOALLLEM PYKOBOACTBE pEKOMeHAaLlMVI - 3T0
MNO3BOINT NPeAOTBPATUTb BO3HMKHOBEHKE NMOTEeHUMa/IbHO OMacHbIX CMTyauMVI. I'IpeHe6pe>KeH|/|e
npasniaMn MOXeT NPUBECTU K NOJTyHEHUIO TpaBM MO/SIb30BaTe/ieM n/vinu noBpeXAeHUto oGopy,qosa—
HUSA. YKa3aHusa no TexHrKe 6e3onacHocTy, npeacraBneHHbIe B HaCTOHU.leVI NHCTPYKUUW, JONONTHAKT
Tpe6OBaHl/IF| COOTBETCTByPOLLI,EVI pernameHTMpyrou.leﬁ AOKyMeHTaunn. KOMI'IaHVIFI-I'IpOVBBO,D,VITEﬂb
He HeCeT OTBeTCTBEHHOCTUN 3a yu.Lep6, I'IO}'IyHEHHbIIZ B pe3ynbTaTe HECOGHI'O,D,GH ns TpeﬁOBaHVIIZ no Tex-
HUKe 6e30MacHOCTH.

1.2 | TpaHcnopTupoBKa

[Ans npezoTBpaLLeHnst moBpexaeHwnii VB TpaHCMopTYpoBKa CUCTEMBI O/IXKHA OCYLLEeCTB/SETCA B OpU-
rMHaNbHON 3aBOACKOW yrnakoBKe.

1.3 | NogroToBKa

Mpu nepemelleHny MBI 13 XoN0AHOW Cpejbl B TEMIOe NoMelleHvie Ha BHYTPEHHNX KOMMOHeHTax
1 BHYTPEHHUX YacTsx kopryca VBN MoxeT 06pa3oBaTbcs KOHAEHCaT. [epes yCTaHOBKOW 11 BK/IIOUEHN-
eM yCTpoVicTBa HeOBXOAMMO BblAEPXaTb €ro B TENI0M NMOMeLLeHNI He MeHee 2-X YacoB U y6eanTbCs
B OTCYTCTBWM Karnenb BAaru.

VMBI npeaHasHauveH 419 YCTaHOBKM M 3KCMlyaTaLmm TONbKO B OTaMMBaeMbIX MOMeLLEHUAX C Temne-
paTypoii Bo3gyxa 0...+40 °C. TpebyeTcst UCKNOUNTL BO3IMOXHOCTb KOHTakTa MBI ¢ nerkoBocniameHs-
IOLLUMMUCS U arpeccuBHbIMU cpejamMu, n3beratb nonajaHns B Usgenvie nbiiv 1 BO34eACTBUS NPSAMbIX
COJTHEYHbIX JlyYein.
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1.4 | YcTaHoBKa

3AMPELWEHO NOAK/THOYATD k BbIXogHbIM pa3bemam VB obopygoBaHme, cyMMapHas MOLLHOCTb KO-
TOPOro NpesbllLaeT HOMUHabHYH MOLLHOCTL MBI (3HayeHre 3Toro napameTpa ykasaHo Ha LWnbjuke
YCTPOWACTBa), K 060pyA0BaHMe, MetoLLee 60NbLUVE NMYCKOBbLIE TOKM (3N1eKTPOAPEeNny, Nblaecocsl, GeHbl,
3/1eKTPOABUraTeNy, asepHble NPUHTEPSI T.4.)

Bx0AHOW 1 BbIXOAHbIE LLIHYpbI 1 Kabenu 3NeKTPONnUTaHNA AOJIKHbI 6bITb NPONOXeHbI CNocoboM, NCKH0-
Yarowmnm nx CJ'IyHaVIHOG nospexaeHue.

Bn MOTYT 3KCN1yaTnpoBaTbCs NOb30BaTeNAMUN, KOTOPbIE HE UMEOT CI'IeLl,I/Ia}'IbHOVI MOAroTOBKWM M OMbITa
pa60TbI cusgennem.

JIVHVIS aneKTponNUTaHus, K KOTopoi nogkntoyaetcs VBM, Ao/mkHa 6bITb 3aLuyLLeHa 0T neperpysku 1 Ko-
POTKOro 3aMblKaHWA aBTOMATNYECKMM BblK/tOUaTeIeM COOTBETCTBYHOLLLEr0 HOMUHana.

[Ans nogkntouerHnst VBN kK BXOAHOWM 31eKTpOoCeTN U NOAKIOYEHNST Harpy3oK K BbIXOAHbLIM PO3eTkam
1 knemmam MBI HeobXx0AMMO UCMONb30BaTh d/1eKTpuYeckme WHypbl 1 Kabenu, yaoBaeTBopstoLLne
[LeNCTBYOLWMM HOpMaMm 1 TpeboBaHWAM ANt TAaKOro BUAA MPOAYKLUUN, MPU 3TOM CeYeHne CUN0BbIX
LLHYPOB 1 Kabener fOMKHO COOTBETCTBOBATL MOLLIHOCTY MOAKAKOHaeMOoro obopyoBaHus (Hanpumep,
ceTeBOVi LLUHYP NepCcoHanbHOro KoMnbeoTepa).

1.5 | 3kcnnyataumnsa

VBT nMeeT cOBCTBEHHBbIN BHYTPEHHWUIA NCTOYHUK HAaNpsixXeHUs (akkyMynaTopHble 6aTapen). BeiIxoaHble
KneMMmbl 1 po3eTky MBI MOryT HaxoAUTLCA NOA HanpsxXeHneM, gaxe eciv cuctema UBI He nogknoyeHa
K BXOHOW 31eKTPUYECKO CeTHU.

Y106kl NONHOCTLIO OTKAUNTE VBT, cHavana cnegyet HaxaTb KHonKy «OTM/BbIk», 3aTeM, nocse oT-
KOYEHUS NHBEPTOpPA, OTKMOUNTL VIBI OT BXOAHOV CeTU 31eKTPonnUTaHus.

HE JJOMYCKATb nonajaHuns XXNAKOCTe UAW APYrnx NOCTOPOHHNUX NPeAMeToB BHYTPb cuctembl B,

1.6 | TexHM4Yeckoe o6cNy>KMBaHMe, PEMOHT U BbisiBJIEHNE HeUcnpaBHoOCcTeR

Ha BHyTpeHHMX komnoHeHTax VBl npucyTcTByeT onacHbli ypoBeHb HanpskeHWs. laHHbI VIBM He co-
LePXNT 3/1eMeHTOB, 06CNyXMBaeMbIx NoNb3oBaTesieM (Kpome paboT Mo 3ameHe 6/10ka BCTPOEHHbIX
aKKyMynAaTOPHbIX 6aTapeid). PEMOHT yCTPOMNCTBA MOXET BbIMOJHATLCA TO/ILKO KBaANGULMPOBAHHBLIM
06CNyXMBaKOLWMM NePCOHaNIoM.

BHUMAHWE!

OnNacHOCTb NOPaXkeHNSA 31IEKTPUYECKMM TOKOM. [laxe nocne ¢pusn4eckoro
OTK/IIOYEHWS YCTPOICTBA OT BXOAHOM 3N1eKTPOCeTV KOMMOHEHTbI BHYTPU CUCTe-
Mbl VBl oCcTatoTCcs MOAKNOYEHHBIMI K aKKyMYNSTOPHOWM 6aTapee 1 HaxoAsaTcs
noJ onacHbIM HanpsXXeHnem.

Mepes 0uncTKoli HEO6XOANMO BbIKIOUUTE BI 1 OTKNHOUNUTL €ro OT NUTaoLLE CeTU 1 Harpy3Ku.

OUYMCTKY OT MbIAY 1 3arpsisHeHnii VBT ciefyeT oCyLLeCTBASTh CyXOM TKaHbH. 3anpeLLyeHo UCnob30BaThb
XUNAKNE UY a3PO30JIbHbIE YNCTSALLME CPEACTBA.

Mepey BbINONHEHNEM PEMOHTA U / NN TEXHNYECKOTo 06CNYXMBaHNS, HEO6XOAMMO 0TCOANHUTL 6A0K
AKB 1 y6eanTbCa B OTCYTCTBUM ONACHOMO HanpskeHWs Ha LW1HEe NOCTOSHHOrO TOKa U BblBOAAX 31eK-
TPONNTUYECKNX KOHZeHCcaTopoB BHYTpU MBI,

O6CnyxmnBaHme akkyMynsaTOPOB AOKHO BbIMONHATLCA UAN KOHTPOAUPOBATLCS NepcoHanom, obnasato-
LLIMM COOTBETCTBYIOLLEN KBanndukaumeri n onbitom paboTsl ¢ AKB, € COb0AeHNN BCex He0bX0ANMbIX
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Mep MpejoCcTOPOXHOCTW. He fonyckaiiTe MOCTOPOHHUIA NepcoHan k obcnyxumBanmto AKB. TpebyeTtcs
npaBvIbHas yTUAN3aLMsa akKyMySTOPOB. YTUAN3aLMS HEUCMPaBHbIX UM BbIpaboTaBLUMX CBOM pecypc
6aTapeli JO/KHa MPOU3BOAMTCS CTPOrO B COOTBETCTBIN C MECTHLIM 3aKOHOAATENbCTBOM, 3KONOMMYECKMMU
HOpMaMu ¥ NpaBuaaM yTUAM3aumm.

BHUMAHWE!
A A OMACHOCTb MOPAXEHNA SNEKTPUYECKIM TOKOM!
) AKKYMYNATOPHbLIE BATAPEW (AKB) MOTYT NPEACTAB/IATD ONACHOCTb
ANAXU3HN N 340POBbA YE/TOBEKA!

KoHTyp 6aTapen ranbBaHNyeck He N30A1MPOBaH OT BXOAHbIX knemm WBTT.

AKKyMyﬂﬂTOprle 6aTape|/| VIMEIOT BbICOKUIA TOK KOPOTKOro 3aMbliKaHUA 1 MOTYT BbI3BaTb NMopaxeHne
SNNEKTPNYHECKUM TOKOM.

Bo us6exxaHue TpaBM npu N06bIX MaHUNYNALMAX ¢ AKB He06X04MMO BbINONTHEHME CNIeAYIoLLMX
Tpe6oBaHwMiA:

+ Ob6sa3aTenbHoe NCMONb30BaHWe CPeACTB UHAVBUAYaNbHON 3aLmThbl (C3) OT nopaxeHus anek-
TPUYECKM TOKOM (pe3rHOBbIe NepyaTkm, canoru u np.)

+ Tepep nposejeHnem paboT TpebyeTcs CHATL KOMbLA, Yackl U Apyrue MeTaninyeckre npejmeTs.

+  [pwv paboTe HEO6XOAVNMO MCMOb30BaTh TOBKO MHCTPYMEHTbI C M30IMPOBaHHbLIMU PYKOSTKaMU.

*  3anpeLleHo KacTb MHCTPYMEHT 1 MeTannyeckue npeameTsl Ha AKB.

+  Tpy Hann4YMM MexaHnyecknx nospexaennii AKb nnn npnsHakos yTeyku, Heobxoanmo obpa-
TUTBCA K NOCTaBLUMKY U B aBTOPU30BaHHbIVi CEPBUCHBIV LIEHTP.

*  3anpeuaeTca Ucnosib3oBaTh nospexgéHHble AKB.

+ He gonyckaeTca yTuamsaumsa akkyMynsTopos nyTém OKuraHmns. BosmoxeH B3pbis!

*  Wcnonb3oBaHue, TPaHCNOPTUPOBKa 1 yTnUan3aumnsa AKB f0/mKHBI OCYLLeCTBIATLCA B COOTBET-
CTBUN C Tpe6OBaHI/IF|MI/I NPOMBbILLUNIEHHBIX pernaMmeHToB U 3aKoHOAaTeNbCTBa No O6paLLI,EHVII-O
C onacHbIMW OTXO04aMW.

Y10o6bI NnpeaoTBPaTUTb BO3ropaHme npuv 3aMeHe npejgoxpaHntens, HEOGXOAVIMO ycTaHaBAMBaTh npe-
AOXPaHUTENN TOrO Xe ThMa N HOMHana, 4Tto 6bIN ycTaHoOB/IEH paHee.

SANPELLAETCA BckpbiBaTh Kopnyc VMBI ana nonyyeHus AocTyrna KO BHYTPEHHUM KOM-
NMOHEHTaM YCTPOMCTBA - 3TO MOXET MPMBECTU K MOPaXKEHWNIO 31eKTPNYECKMM TOKOM
VAN CTaTb MPUYNHO BO3ropaHus.

P>

MpeaynpexxaaloLwme sHaku, UCMOJIb3yeMble B HACTOALLLEM PYKOBOACTBE

P>

Prck nopaxkeHusa 3neKTpuy4eckMm Tokom!
OMACHOCTb!

Y106kl M3b6exaTb NoBpexaeHns 060pyA0BaHUsA, BHUMATE/IbHO 03HAKOMbTECh
¢ HdopMaLmeri HacTosALLLErO PYKOBOACTBA.

>

BHUMAHWE
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2 / Onncaxne n3gennd
o0

McTouHmKm 6ecnepeboriHoro nutanus cepum @OPA oTHocaTcs k Tmny VBM ¢ ABOMHbLIM Npeobpa3oBaHviemM
sHepruu. [laHHas cepusa MBI noctpoeHa Ha ocHoBe TexHonorum On-Line (a4BoHOe nNpeobpa3soBaHue
C He3aBUCVMbIM YPOBHEM HaNPsXKeHUs 1 4acToTbl Ha Bbixoae - VFI), UTo no3sonseT noayyunts kave-
CTBEHHOE CUHYCOMAANBHOE HaMpPsXKeHWe ANa NUTaHKS 3NeKTPOHHOIo 060pyA0BaHNS, YyBCTBUTEIbHOMO
K ICKaXeHUaM 1 nomexam. HoMmnHanbHasa mowHocTb MBI coctaBnsiet 6000 1 1T0000BA (B 3aBUCMOCTN
OT BblbpaHHO Mogenn).

B saHHOM pasgene nprBeseHo kpaTkoe onvcaHve WBI, Bkatoyas MoAebHbIV psij v MPUHLMM paboTbi.

2.1 | SneKTpomMarHMTHasi COBMeCTUMOCTb

Ta6bnuua 2.1.

* be3onacHoCcTb

Crangapt IEC/EN 62040-1-1

* dnekTpoMarHuTHble nomexwu (EMI)

KoHAYKTVBHOE n3nyyeHue...... ... IEC/EN 62040-2 Kateropusa C3
SMUCCMOHHOE U3NYYEHME............ IEC/EN 62040-2 KaTteropusa C3
*EMC

] D IEC/EN 61000-4-2 YpoBeHb 4
RS. e IEC/EN 61000-4-3 YpoBeHb 3
[ElA cocormronmronomommmoneronres IEC/EN 61000-4-4 YpoBeHb 4
SURGE.....ccovviiiviiiiaen, IEC/EN 61000-4-5 YpoBeHb 4
HwnskouacTtoTHbIe CUrHasbil...............[EC/EN 61000-2-2

MpeaynpexxaeHue: [laHHbIN NPOAYKT NpejHa3HayeH 15 KOMMepPYeckoro 1 MpOoMbILLIEHHOTO
NpUMeHeHNs BO BTOPUYHbIX LIeMsX 31eKTPOCHabXeHWs BHYTPY 34aHWNIA, MoryT noTpeboBaThCs orpa-

HWYeHKA No yCTaHOBKEe NN AONONHUTENbHbIE MepPbl A1 NpeAoTBpalleHNA NoMex.
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2.2 | CBolicTBa U NpeuMyLLecTBa

B VIBM cepuin ®OPA 6000 - 10000 BA npvMeHsA0TCA cnegytoLme coBpemMeHHble GYHKLMM 1 TEXHONOTNN:

+  [onHoCTbIo UMdpOBas TEXHOIOTUSA yripaBieHnsi Ha ocHoBe DSP (LnpoBbie CUrHabHbIe MPo-
Lleccopbl) AN1st AOCTVXXEHUS BbICOKOW HaA@XKHOCTV 1 MPOV3BOANTENBHOCTU.

+  Undposoe n nHTennektyanbHoe ynpasnerve AKE ans npoaneHns cpoka cyx6bl b6atapeil.
+ KK gncnneii n cBeToAVOAHAN NHANKALWS, OTO6paXatoLLMe BCHO CUCTEMHYO MHbOPMALIMIO.

+  CKOpOCTb BEHTUNATOPOB OX/IaXAEHNA aBTOMATUHECKN PerynmpyeTcs B 3aBUCMMOCTI OT YPOBHS
Harpysku, BXOAHOIO HanpsiXeHus Unmn pexmnma pabots.

N aﬂeKTpoHHaﬂ perynnpoBKa 3apsa4HOro Toka 1 HarnpsaxXeHus.

* ABTOMaTM4eckoe n3MeHeHue HanpsxeHna nonHoro paspsaaa AKb (EOD) B 3aBrcrmMoctu
OT YPOBHS HarpysKku.

« TemnepaTtypHas KoMmneHcaumsa Toka 3apsaga AKb (onumsa).

*  HenpepbIBHbIV KOHTPOAb NcnpaBHoOcTH Lenu AKB (KOHTPONb OTKAOYeHNs 6aTapeli).
* PYHKLMA CaMOAMarHOCTUKN.

+  BO3MOXHOCTb ropsiyert 3ameHbl BCTPOEHHbIX U BHELLHWX 6aTapeliHbIX Moaynei.

+  TnbKMe HaCTPOViKN anropnTMOB yrpaBieHNs BKIOYEHEM U OTKAoYeHnem VBT,

2.3 | Mogenu

JlocTynHble MoAeny nokasaHbl B Tabaute 2.2

Ta6nuua 2.2. Mogenun NBN

Moaenn
CTaHAapTHble Moaenu HomMuHanbHas C yBe/INYEHHbIM HomMuHanbHas

(BcTpoeHHble AKB) MOLLHOCTb BpeMeHeM aBTOHOMUMN MOLLHOCTb
(6e3 BcTpoeHHbIX AKB)

DOPA 6000 6000 BA /6000 BT ®OPA H 6000 6000 BA /6000 BT

®OPA 10000 10000 BA /10000 BT POPA H 10000 10000 BA /10000 Bt

Mogenn c ysenmyeHHbIM BpemeHeM pesepBupoBaHus (Bepcuns H): 6e3 BHyTPeHHUX akkyMynsaTopos,
MaKCUMabHbIV TOK 3apsiAHOro YCTPOCTBa cocTaBnsieT 12 A, (HacTpamBaeTcs).

CTaHAapTHbIE MOAE/N: BK/IKOYAKOT BHYTPEHHME akKyMYyIaTOPbI, TOK 3apsiAHOro YCTPOMCTBa HacTpoeH
Ha BennunHy 1A.

2.4 | BHelUHUI BUp,

Ha pucyHke 2.1 npeacrasneH sug cnepeaun VIBM cepun ®OPA.
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6ecnepeboliHOro NUTaHUs

PykoBO/ACTBO Mo 3KChnyataumm
MMTMYJIbC ®OPA 6000-10000 BA

VICTOYHMK

VIMI'IV/\I:C

WCTOYHVKWN BECMEPEBOVNHOIO MUTAHUSA

A H, 6e3 ecmpoeHHbix AKb)

u.

(sepc

PucyHok 2.1. Bud cnepedu

PucyHok 2.2. Bud cnepedu (sepcusi co ecmpoeHHsIMu AKB)

2026



PyKoBOACTBO MO 3KCMyaTaLum
I/IMI Iy b' NcTouHnk 6ecnepeboiiHoro NnuTaHns

NCTOYHWKM BECMEPEBOMHOIO MUTAHNSA VIMMYJTEC ®OPA 6000-10000 BA

Ha puricyHkax 2.3 n 2.4 npuegeH Bug c3aam VIBMN cepumn @POPA HoMUHaNbHO MoLHocTbE 6000/10000 BA,
CTaHAapTHOW Bepcumn 1 Bepcun H COOTBETCTBEHHO.

—
6 T-mo cEme

5 —]

PucyHok 2.4. Bud c3adu ($OPA 6000/10000)
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PyKOBO,U,CTBO Mo 3KcnayatTaunn

I/I Mny A bc McTouHMK 6ecnepeboiiHOro NuTaHus

WNCTOYHWKW BECMEPEBEONHOMO MUTAHNSA VIMMYJTEC ®OPA 6000-10000 BA

B Tabnuue 2.3 npuBeAeHo onvcaHne pasbeMoB 1 MHTepPdElicoB, PacnoNoXeHHbIX Ha Tbl/IbHOM CTOPOHe
Kopnyca MBI.

Ta6nuua 2.3. OnncaHne pa3bLEMOB U UHTepdelicoB

1 | AsTomart VBN 8 CMapT-C10T A/19 YCTaHOBKW MOAYA KOHTPO-
s VBT
2 | AsTomaT 6arinac ° JlononHnTeNbHbIE PO3ETKM MOAKYEHNS
Harpysku (10 A)
3 KHorka xonogHoro ctapTa 10 ABTOMAaTUYECKUA TepPMOBbIKIOHaTENb AOM.
4 MopT USB PO3eToK
5 Mopr RS232 1 KnemMmbl nogxntoueHnst kabens Bxoga /
BbIxosa / AKB
MopT EPO (aBapuiiHoe oTk/It04eHne) 12 | CepBuCHbINi Baiinac (onuyMoHanbHo)
MopT RS485 13 | BeHTUNsUMOHHas peLleTka

2.5 | OnncaHme cucTteMbl

Ha pucyHke 2.5 nprBegeHa dyHkUMOHanbHas cxema VBN ®OPA mowHocTbo 6000-10000 BA.

DSP
npoueccop

v v v

Barinac

Bnok nutaHms

TVSS n EMI
dUNbTPLI

»1Buinpamurens »| VHBepTop

Y

Y
3apsagHoe
yCTPOCTBO

Y

BaTtapeu

PucyHok 2.5. Cucmema UBIT

TVSS n EMI/RFI ¢unbTpbl
[JaHHble KoMnoHeHTbl MBI obecneyrBatoT 3aLLMTy OT nepeHanpsxeHus 1 GUabLTpaLMio anekTpomar-
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PyKOBOACTBO no 3KkcnayatTaunn

I/I M I-Iy A bc NcTouHnK 6ecnepeboiiHoro NnuTaHus

NCTOYHWKWN BECMEPEBOVHOIO MUTAHNSA VIMMYJTEC ®OPA 6000-10000 BA

HUTHbIX nomMex (EMI) n pagrnouactoTHbIx nomex (RFI).
Lienb BbiNpssiMmunTens/ KkoppekTopa Kod¢ppuumeHta mowHoctm (PFC)

B HopManbHOM pexumMe paboTbl Lienb BbINpsMUTeNs/koppekTopa koaddurumeHTa molHocTr (PFC) npe-
obpasyeT ceTeBOe HampskeHWe NepemMeHHOro Toka B pery/vpyemoe HanpskeHue LNHbI MOCTOSIHHOMo
TOKa, He nckaxas GopMy KpMBbIX TOKa M HaMpsKeHWs NuTatoLLel ceTu. BeinpsaMaeHHoe HanpsxeHne
C WWHbI NOCTOSAHHOTO TOKa ABAAETCA BXOAHbLIM AN MHBepTOopa. CuHyconaanbHas popma noTpebaseMoro
113 BXO/ZJHOIA CeTV ToKa obecneynBaeT cieAytoLime NpermyLLecTBa:

* WBM makcmanbHo 3G $eKTUBHO UCMONb3YeT SHEPrnko NUTatoLLeli ceT, OTCyTCTBYET peakTnB-
Has coCTaBAsAOLLAs NpY NOTPEeBNEHN SHEPrnn 13 CeTH;

+  VIBI He BHOCKT rapMOHMNYECKNEe NCKAXKEHNS B GOPMY HaMpPsXKeHUs NUTatoLLen ceTu.

«  O6ecreunBaeTcst OTCYTCTBUE BAUAHMSA paboThbl MBI Ha apyrix noTpebuteneit, NogKNHOYEHHbBIX
K TOW e nuTatoLLen ceTu.

NuBepTop

B HOpMa/ibHOM pexumMe paboThl MHBEPTOp MpeobpasyeT MOCTOSAHHOE HanpPsKeHMe C LWYHbI MOCTOSHHOMO
TOKa B CTabUIN3MPOBaHHOE CUHYCOUAAIbHOE HanpskeHvie NepeMeHHoro Toka Ha Bbixoge. Mpu npo-
najaHunm ceTeBOro HanpsKeHWs 1 OTK/IUYEeHUW BbIMPSMUTENS NHBEPTOP NoayyaeT HeobXoAMMYo
SHEepPruto OT akkyMy/lATOPHOro MaccrBa Yepes npeobpasoBaTenb HanpsxkeHus (DC/DC koHBepTep).
B 060oux pexunmax paboTbl UHBEPTOP HernpepbIBHO NpeobpasyeT NOCTOAHHOe HaMpsXeHne Ha BXoje
B HanpsbkeHne CUHyconAanbHOM GopMbl Ha BbIXOAe.

3apsAHOe YCTPOCTBO

3apsiiHoe YCTPOICTBO OCYLLEEeCTBASET yNpaBaseMblil UHTeNNeKTyanbHbI 3apsiz 6atapeli. Mpu Hannunm snek-
TponuTaHus Ha Bxoge VBl npouecc 3apaga AKB ocyLuecTBaseTcA HernpepbIBHO, Jaxe Koraa VB BeikntoueH.

DC/DC koHBepTep

DC/DC koHBepTep npejcTaBasieT co60i NoBbILLaOLLMI Npeobpa3oBaTe/ib HaNPsSXXeHUs, KOTOpbIl
oCyLLieCTB/SET Npeo6pa3oBaHye NOCTOSHHOMO HaMpPsXeHUs akKyMyISTOPHOTO MaccuBa B MOCTOSHHOE
HanpsbkeHWe oNTUManbHol Ans paboTbl IHBEPTOPA BENVNYMHBI.

MoBbiLaoLWMA NpeobpasoBaTe/ib Takxke ABASETCH HYacTbio CXeMbl KOPPeKTopa Ko3$pduLIMeHTa MOLLHOCTA.
AKKyMynsaTopsbl

CraHgapTHble mozenu VBN ®OPA MoLHocTbo 6000/10000 BA cosepskaT BCTPOEHHbIe HEOBCyXKBaeMble
CBUHLIOBO-KMCIOTHbIE aKKYMYNIATOPbI € knanaHom copoca (VRLA). [ins obecneverst MakCMManbHOro cpoka
cnyx6bl 6aTapeli cieayeT skcrlyatuposats VMBI npy TemnepaTtype okpyxatoLero Bosgyxa +20... +25 °C.

CTtaTuyeckuii 6aiinac

MBI ocHalleH BCTPOEHHbLIM 3/1eKTPOHHbLIM 6alinacoM, obecneunBaroLLM aibTePHATUBHbIN NyTb
ANA NUTaHUA Harpysky OT BXOAHOV CeTU B Cyvae BO3HUKHOBeHMs HemcnpasHocTn VIBM. Ecnn UBM ne-
perpy>eH, neperpeT 1Uin BO3HUKIIO Ntoboe Apyroe ycnosue oTkasa, Vbl aBTomaTnyeckn nepekaoyaet
MOAKMHOYEHHYIO Harpysky Ha b6ainac. Pexim barinaca 0603Ha4aeTcs 3ByKOBbIM CUrHANIOM, BKIOUeHeM
CBETOANOAHOIO NHAMKaTopa bainaca n oTobpaxeHnem pexvMa paboTsl Ha MHemocxeme XK-gucnnes.
YT0o6bI BPYUHYHO NepekntounTb Harpysky 13 HOpMaibHOro pexumMa (C MHBepTopa) Ha bainac, chegyet
HaxaTb 1 yaepxmBaTb KHomnky ESC/OFF 0 3BykoBOro curHana (GyHkumsa 6ainaca npy 3Tom He Jo/KHa
6bITb 3anpeLleHa B HacTpoiikax VMBI, B npoTuBHOM ciydae VBI oTKAUNT Harpysky).

BHUMAHWE!

MuTaHve Yepes barinac HE 3alumLLaeT NnoAkUYeHHOe 060pyA0BaHie OT MOMeX 1 Npepbl-
BaHW HaNpPsXXKeHNs NUTatoLLEeR ceTu.
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PyKOBO,CI,CTBO Mo 3KcnayatTaunn

I/I M ny A bc VicTouHvik 6ecnepeboiiHoro nuTaHus

WNCTOYHWKW BECMEPEBEONHOMO MUTAHNSA VIMMYJTEC ®OPA 6000-10000 BA

BbixoaHble pa3zbemsbl VIBM (noagkntoueHne HarpysKm)

VBT cepun ®OPA 6000-10000 BA obopysaoBaHbl ABYMS TUMaMU BbIXOAHbIX Pa3beMOB /19 NOAKI0YeHNs
Harpysku.

Bo Bcex moandukaumax NBM Ha 3agHen naHenu (cM. Puc. 2.3 / 2.4) pacnonoxeHbl OCHOBHbIE K1eMMbl
NOAK/IIOUEHNS HAarpy3Ku 1 JonosiHNTebHas rpynna po3etok [EC 60320 C13. KneMMHoe noak/toveHne
obecneynBaeT nepegady Ha Harpysky nMosIHON BbIXOAHOM MoLuHOCTU UBM, AgononHuTenbHas rpynna
po3eToK NpejHa3HayeHa A1 NOAKNHOYUEHNS Harpy3K MOLLHOCTbIO He 6onee 2200BA/2200BT (Tok 4o 10A).

2.6 | Pexknmbl pa6oTbl MBI

VIBI nmeeT cnegytoLLe pexmnmbl paboTbl: HOpMabHbIV pexuM, pexinm baiinaca, pexum paboTtsl oT AKB,
3KO-PEXNM, PEXNM GUKCMPOBAHHOM YaCTOThI, PEXMMbI TECTVPOBAHUS.

HopManbHbIVi pexxum

Kak nokasaHo Ha Puc. 2.6, B HOpManbHOM pexume BeINpsMUTENb NpeobpasyeT BXOAHOE HanpsixXeHne
repemMeHHOro ToKa B MOCTOsIHHOe, KOTOPOe MOCTYMaeT Ha BXOZ MHBEPTOpPa 1 3apsiHOro YCTPOICTBa.
VIHBEPTOP BLIMOAHSET 06paTHOE NPeobpa3oBaHNe 1 NMNTAET HArpPy3Ky NEPEMEHHBIM HAMPSXKEHNEM.
Mpwvi 3TOM YacToTa HanNpPsXeHVst Ha BbIXOAe MHBEPTOPA aBTOMATUYECKM CUHXPOHM3UPYETCS C YacToToM
HanpsiXkeHVst BXOAHOW 3M1eKTPOCETH (B AOMYCTUMBIX Npeaenax). ECnm 4actota BXOAHON CeTU BbIXOANT
3a NpeAenbl 4oMyCTUMOro AnanasoHa, VBN nepexoanT B pexmnM GrKCMpoBaHHON 4acToTkl. 3apsgHoe
YCTPOICTBO B HOPMAaIbHOM PeXrMe OCYLLIECTBASIET 3apsij akKyMyISTOPOB.

Bnok nutaHua DSP npoueccop
v ! ¥
Baiinac
— Txaﬁ;gml P»1 Boinpsmutens ViHBepTOp >

3apsiAHoOe YCTPOCTBO

\

Batapen

PucyHok 2.6. HopmanbsHeil pexcum

Pexxum cTaTmnueckoro 6aiinaca

Ecnun nHBepTOp HevcnpaseH unu neperpyxet, VBN nepekntoyaeTtcs B pexuvm barinaca. Takxe pexum
6alinaca MoOXeT 6bITb aKTUBMPOBAH MOJIb30BaTe/IeM HaxaTnem KHOMKKU «OTM/Bbiki», MBI npu 3ToM
nepenjeT 13 HOpManbHOro pexrmMa B pexum banaca (echn pexum balinaca paspeLleH B HaCTpoii-
Kax MBI1). Harpyska B 3ToM pexuvmMe byzeT nojsyyaTb NUTaHne Hanpsamyo OT BXOAHOWM ceTu, 3aliuTa
notpebutener, NoakntoueHHbIX K MBI, B 3ToM cnyyae He ocyulecteasetcs. 3apsas AKb B 3ToM pexxnme
npogonmxaetca. PyHKUMOHanbHasa cxema VBIM npu paboTe B pexvme bainaca npriBejeHa Ha pucyHke 2.7.




PyKOBO,ﬂ,CTBO no 3KkcnayatTaunn

I/I M I-Iy A bc MNcTouHnK 6ecnepeboiiHOro NuTaHus

NCTOYHMKWN BECMEPEBONHOIO MUTAHNSA VIMMY/IbC ®OPA 6000-10000 BA
Bnok nutaHua DSP npoueccop
v 3 \
Barinac
TVSS n EMI
e SUABLTPBI 1 Buinpamutens ¢ MHBepTop >

3apsiiHOe yCTpoCTBO

\

BaTtapen

PucyHok 2.7. Pexcum 6atinaca

Pe>xum pa6oTtbl ot AKB

Ecnun npu pabote VBI B HOpMasbHOM pexrMe napamMeTpbl BXOAHOM CeTN BbIXOAAT 3a npeenbl pabo-
yero AvanasoHa (1Mbo BXogHOe HanpsikKeHne NoNHOCTLI0 NponagaeT), VIBI aBTomaTnyecku nepexoanTt
B PeXuM paboTbl OT aKKyMyNSTOPHbIX 6aTapeii. B 3ToM pexuvme nHBepTop nonyyaeT nutaHve ot AKB
(6baTapen paspskatoTcs) U NpoZosxKaeT obecneynBaTb Harpy3Kky KauecTBeHHbIM HamnpskeHnemM. PyHk-
LmoHanbHas cxema VIBM npu paboTte B pexurme oT AKB nprBeseHa Ha pucyHke 2.8.

BHUMAHWE!

Haxatue kHonku «OTM / Beik» B pexime paboTbl 0T AKB nosHoCTbio obecToumBaeT VBT
1 BCe NOAK/OYEHHbIe Harpysku!

Bnok nutaHua DSP npoueccop
v ! ¥
Baiinac
TVSS n EMI
— SULTPbI BoinpamuTens > ViHBepTOp >
3apsiAHoe yCTpoCTBO
Batapen
PucyHok 2.8. Pexxum pabomel om AKb
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PyKOBO,U,CTBO Mo 3KcnayatTaunn

I/I Mny A bc McTouHMK 6ecnepeboiiHOro NuTaHus

WNCTOYHWKW BECMEPEBEONHOMO MUTAHNSA VIMMYJTEC ®OPA 6000-10000 BA

JKO-pexkum

Mpwu paboTe VBN B 3K0-pexx1me NUTaHMe Ha Harpysky noAaércsa no uenwu 6arinaca. ViHBepTop npu 3ToM
HaXoAUTCH B peXnMe 0XMAaHWS, 3apajHoe YCTPOMCTBO paboTaeT WTaTHo. 3HaueHue KM/ npu paboTte
B JaHHOM pexume gocturaet 98%. Mpu oTkase BXOAHOW ceTu (NM60 BbIXoAe ee MapaMeTpoB 3a AomMy-
CTUMbIe Npejenbl) Harpy3ka MrHOBEHHO Mepekto4aeTcs Ha NUTaHne oT MHBEPTOPa, YTO obecneynsaeT
MOJIHYHO 3aLLUUTY NOAKNOYEHHBIX K BbIXOAYy noTpebuteneid. dyHkumoHansHas cxema VIBIN npu pabote
B 3KO-peXu1Me npusejeHa Ha pucyHke 2.9.

bnok nutaHma DSP npoueccop

Balinac

TVSS n EMI

—> dnALTPLI P»1 Boinpsmutens ¢ > ViHBepTop

3apsiiHoe yCTpoCTBO

v

batapen

PucyHoK 2.9. 3ko-pexcum

PeXxnm GpUKCMpoBaHHO YacToThbl

B faHHOM pexume 4acToTa BbIXOAHOTO HanpsixkeHus VIBI He CMHXPOHM3MPYeTCs C CeTeBOIA 1 ABNAETCS
dUKCMPOBAHHOW (B COOTBETCTBUM € HacTpolikamu UBM). HoMyHanbHas YacToTa BXOAa U BbIXOAa MOXeT
OTAMYaTLCA (HaNpUMep, YacToTa HanpskeHNs B ceT 50 'y, a Ha Bbixoge VBN - 60 '), B 3TOM cnydae
nepektoveHme Ha barnac 3anpeLleHo.

BHUMAHWE!

+  [pu NpeBbILLEHNN JOMNYCTUMOrO BPEMEHU Neperpyski B 3ToM pexume VB oTkto-
YaeT BbIXOZ (He MepexoAmnT Ha bainac).

* B atom pexume Harpyska Ha Bbixoge VIBI He fosixxHa npesbiwaTh 50% oT Homu-
HaIbHOW.

PeXXuMbl TecTpoBaHusa

Ecnn Heo6xoAMMO NPoBecT BbICTPYHO AMArHOCTUKY cocTosiHns AKB, nonb3oBaTtenb MOXeT akTUBMPO-
BaTb PeXVM TeCTUPOBaHUSA, Npy KOTOpoM MBI aBToMaTnYecky nepexoauT B pexum paboTsl oT AKB
C 3aZil@aHHbBIMY NapameTpaMu (KOPOTKMIA TeCT, TeCT Ha BpeMsi, TecT A0 nosHoro paspsaga AKB). laHHble
TeCTbl MOTYT 6bITb aKTUBMPOBaHbI C MoMoLbio MO ana HacTpokn VIBIM nan gnctaHumoHHo, Yepes
BCTPOeHHYto B VIBIM SNMP-kapTy.




PyKOBO,ﬂ,CTBO no 3KkcnayatTaunn

I/I M I-Iy A bc NcTouHnK 6ecnepeboiiHoro NnuTaHus

NCTOYHWKWN BECMEPEBOVHOIO MUTAHNSA VIMMYJTEC ®OPA 6000-10000 BA

3/ YCTaHOBKa W MoakI4YeHume
YY

BHUMAHWE!

nepes yCTaHOBKOI CleayeT NpousBecTn Br3yasibHbli 0OCMOTP ycTpolicTBa. Heo6xoanmo
y6eANTbCS B OTCYTCTBUM MOBPEXAEHWIA yNakoBKU 1 060pyAoBaHNs. OpUriHanbHyto yna-
KOBKY CllelyeT XpaHUTb B HaZEXHOM MeCTe /151 JaNibHeliLLero NCro/b30BaHus.

3.1 | MpoBepka Bo BpeMsi pacnakoBKW YCTPOMCTBa

*  He pekomeHayeTcs onupaTtbest Ha VMBI npy 3BfeYeHnm ero 13 ynakoBKy.

+  Heo6xoArMO NPON3BECTM BU3YyaslbHYH OLieHKY BHellHero Buga VB Ha npeAMeT noBpexXAeHNi
BO BpeMsi TPaHCMOPTVPOBKU. 3anpeLleHo Bko4aTk VBM B ciydae o6Hapy>XeHMs Kakoro-nm6o
nospexzaeHns. 060 Bcex BbISBAEHHbIX HEO6XOAMMO COOBLLMTL MOCTaBLLVIKY 060pyA0BaHMS
1 NepeBO34UKY.

+  [poBepuTb KOMMIEKTALMIO B COOTBETCTBUM C YNakoBOUYHbBIM IMCTOM 1 06paTUTLCS K MOCTaBLL-
Ky B C/lyyae OTCyTCTBUS KakUX-IMbo AeTaneii.

B komnnekT noctaBku VBN BxoauT:

*  VICTOYHMK 6ecnepeboliHOro NMTaHNs COOTBETCTBYHOLLLE MOAeN
* PykoBoacTso nosb3osartens VBN

+  CeTeBOW LWHYP NUTaHWVSA (BbIXOA)

+  Kpbilwka knemmHoro 610ka

« Kabenb gna nogkntoyeHus BHelwHX AKB (Cepusi H)

3.2 | YctaHoBka UBN

VB cepum ®OPA ycTaHaBNMBAKOTCA Ha POBHYHIO 1 TBEPAYIO MOBEPXHOCTb.

BHUMAHWE!

VMBI nmeeT 6onbluyto Maccy. M3BneyeHmne 060pyA0BaHs U3 yNakoBKU AOIXHO OCyLLEeCT-
B/ISITbCS YCUNUSMU ABYX YENOBEK.

BHUMAHWE!

+ VB fomkeH 6bITb YCTAaHOB/IEH B MeCTe C XOpOLLel BeHTUALMEN N OTCYTCTBYEM
nbiav. B cpese ycTaHOBKM He A0/KHbI MPYICYTCTBOBATb XUAKOCTU, FOptoYLe rasbl,
1 BELLieCTBa, BbI3bIBAOLLIME KOPPO3UIO.

+  [Ina obecneyeHnst LOCTaTOUHOIO OXNAXAEHNS CBOBOAHOE MPOCTPAHCTBO CriepeAu
1 c3aau MBI fomkHO 6bITb He MeHee 0,5 meTpa.
NMPUMEYAHUE

mﬂ [Ans kaxgoro NBM n BEM HeobxoAnMO 1CMob30BaTh CBOV KOMMIEKT HanpaBAstoOLLMX.
HanpaenstoLpe Ansa ycTaHOBKM 060pyA0BaHMS NprobpeTatoTcs MNonb3oBaTenem oTAeNbHO.

18

Bepcus 23.03.26



PyKOBO,CI,CTBO Mo 3KcnayatTaunn

I/I M ny A bc VicTouHvik 6ecnepeboiiHoro nuTaHus

NCTOYHMKWN BECMEPEBOVHOIO MUTAHNA VIMMYJTEC ®OPA 6000-10000 BA

3.3 | NogknUeHme cNoBbIX Kabenei

MoHTaX 1 NoAKItYeHe J0KHbI BbINONIHATLCS KBaﬂI/Iq)I/ILI,IApOBaHHbIM nepcoHasioM B COOTBETCTBUA
C Tpe6OBaHI/I$IMI/I ,CI,EIZCTByI-OLLI,elZ HOpMaTI/IBHOIZ AOKYyMeHTaunnm n npneejeHHbIMN B HaCToALLEM PYKO-
BOACTBE NHCTPYKUMAMN.

CunoBble Kabenu cnyxat Ana noakatodeHus VIBIM k ceTu (ceTeBoW kabesb), 419 MOAKNOYEHNS BCTPOEHHbIX
1 BHewHunx AKB K BI (batapeliHblie kabenn).

PekomeHzyeMble MapameTpbl CUIOBbLIX Kabesneit 1 aBTOMaTUUeCKNX Bblk/louaTesel MpuBeseHsl B Ta-
6nnue 3.1.

Ta6nuua 3.1. PekoMeHAyeMble MapameTpbl CUOBbIX Kabeneil 1 aBTOMaTUYeCKMX Bblk/llouaTenei

MowHocTb BN 6000BA 10000BA
CeueHure BXO4HOro kabens 6 MM.KB. 10 MM.KB.
CeyeHue BbIXOAHOIO Kabens 6 MM.KB. 10 MM.KB. ‘
CeueHne kabenst AKb 10 MM.KB. 16 MM.KB. ‘
BX0AHOW BHELLHWIA BbIKNOYaTENb 40A 63 ‘
BbIXO4HOV BHELUHWI BbIK/OYaTeb 40A 63 ‘
BHeLwHWii BbikntovaTens AKB 40A (DQ) 80A (DC) ‘

3.3.1 MoakntoUeHne BCTPOEHHbIX aKKyMYIITOPHbIX 6aTapeli (AN cTaHA4apTHbIX Bepcuia NBIM)
BHUMAHWE!
3anpeLeHo BHOCUTbL U3MEHEHWA B KOHCTPYKLWMIO VBT, 3TO MOXeT npusecTt K no-
BPeX/AeHVI0 060pYA0BaHNSA 1 aHHYIMPOBAHMIO rapaHTUM Ha Hero.

3ar|peuJ,eHo nojaBaTb NMNTaHME Ha BXOA BN AO MOMEHTa MNOJIHOTO 3aBepLlleHnd
MOHTaXa CncTeMbl.

1. Kak nokasaHo Ha pucyHke 3.1, HeOBXOAMMO OTKPYTUTL YeTbipe BUHTA U CHATb AKLeByto naHens VBT




PyKOBO,ﬂ,CTBO no 3KkcnayatTaunn

I/I M I-Iy A bc NcTouHnK 6ecnepeboiiHoro NnuTaHus

NCTOYHWKM BECMEPEBOMHOIO MUTAHNSA VIMMYJTEC ®OPA 6000-10000 BA

PucyHok 3.1. lemoHmadic auyesoli naHenu BT

BHUMAHWE!

MpY NOAK/IHOHEHMN BCTPOEHHBIX aKKYMY/IATOPHbIX 6aTapeil MOXET BO3HUKHYTbL NCKPeHMe.,
37O AOMYCTUMO U HE HaHECET Bpes NMepcoHany.

2. TMoaxntounTb pasbemM 6/10ka BCTPoeHHbIX AKB.

MAOTHO COeANHUTBL KPacHbIV pasbeém BbiBOAA 6/10Ka BCTPOEHHbIX akKyMyIATOPHbIX b6aTapei ¢ kpac-
HbIM pa3beMOoM Ha GpoHTanbHo naHenn VIBM. YctaHoBUTb anLeByto naHens VMBI Ha mecTo.

Mpv HeobxoANMOCTU NoAKNtUeHUs K B BEM (111 coBCTBEHHbIX BHELLHMX 6aTapeiHbIX MacCMBOB
ana VBN Bepcun ®OPA H), npexae Yem npoAo/KnTb yctaHoBky WBI cnesyeT BbIMOAHUTL AeACTBUS,
oruncaHHble B COOTBETCTBYOLMX pa3genax: «ogkntoyeHne BBM k ctaHaapTHow Bepcumn WBM cepun
®OPA (Npu nx Hanuuum)» (n.n. 3.3.2) n «MogkntoveHne BHelwHWX AKB (ans VBM Bepcun H, 6e3 BcTpo-
eHHbIX AKB)» (n.n. 3.3.3).

3.3.2 MoakntoyeHMe BXOAHbIX/BbIXOAHbIX CU10BbIX Kabenei u kabens BBM.

Ha BXOZAHbIX 1 BbIXOAHbIX CUN0BbIX KabenbHbIX NMHUAX BT, noakitodaeMbIxX K ero keMMam, AOMKHbI
6bITb YCTAaHOBNEHbI COOTBETCTBYIOLLME BHELLHME aBTOMaTMYeCcKMe Bblk/toYaTenu (B TOM YMce BbIK/tO-
yaTenb BHelHUx AKB).

OMNACHOCTb!

I'Iepe,q noaknr4yeHneMm cMnoBbIX Kabenei Heob6xo4MMOo y6eAVITbCﬂ, 4YTO BCe BHelWlHMe
BbIK/1O4aTENIN PAa30OMKHYTbI N Ha Kabenax noAkIYeHNs OTCYTCTBYET onacHoe A5 XN3HU
Hanps>xeHwue.

1. HeobxoAMMOo AeMOHTNPOBATL KPbILLKY KNEMMHOM KONOAKW, pacroNoXeHHoN Ha 3aaHel naHenu VBN

2. Wcnonb3ys kabesb ¢ ceveHrem, COOTBETCTBYHOLLMM TPeboBaHUAM HOPMATUBHOW AOKYMeHTaLUn
1 peKOMeHaLsAM HaCTOSILLLero pyKoBOACTBA NMOAK/IUNTL CUIOBbIE Kabenn K COOTBETCTBYOLLNM
Knemmam MBI kak mokasaHo Ha pucyHke 3.2.
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PyKOBOACTBO Mo 3KcnayatTaunn

I/IM”yA bc VicTouHvik 6ecnepeboiiHoro nuTaHus

NCTOYHMKWN BECMEPEBOVHOIO MUTAHNA VIMMYJTEC ®OPA 6000-10000 BA

BHUMAHWE!

Knemma PE npegHa3sHadeHa A8 NOAKIIOYEHVA NPOBOJa 3aLMTHOro 3aseMneHus. Mepes
NoAKMtYEHNEeM C1NoBbIX kabeneli VIBM AonxeH 6bITb MOAKMOYEH K 06LLe LWIHE 3aLMTHOro
3a3emneHus 3ganHns. CeyeHne kabens 3alMTHOrO 3a3eMIeHNS He JOMKHO 6bITb MeHbLLe
ceyeHVsa CUNOBbIX Kabenelt BXxoAa/Bbixosa

AKB Bxog Bbixog

PE
+ - L N N L

4.

PucyHok 3.2. PacnosnodxceHue 8x00HbIX U 8bIXOOHbIX CUMOBbIX Knemm UBIT

BHUMAHWE!

He gonyckaeTca noakntoveHme Bxoga VIBI kK 66ITOBOV po3eTke 31eKTPOnmUTaHms, Tak Kak
ee HOMUHaNbHbIV TOK MeHbLLe MakcMManbHOro BXoAHoro Toka VBM. B npoTvBHOM cnyyae
po3eTka MOXeT CropeTb WAV BbIATU U3 CTPOS.

BHUMAHWE!

Mpw nogxntoueHnn BHelwHWX AKB K MBI Bepcumn H Heobxoanmo nepes noakatodeHem AKB
HaCTPOUTL KOPPEKTHOE 3HaYeHVie MakC1MMabHOro 3apsagHoro Toka, pasHoro 10-20% ot em-
KocTn noaxntoyaemblx AKB. B npoTBHOM Ciydae BO3SMOXHO noBpexjeHune BHellHnX AKB.

Mocne noaxntoueHns kabeneli He06X0AMMO JOMONHUTENBHO Y6eANTHCA B KOPPEKTHOCTY BbINOA-
HEHHOro MOHTaXa (MPaBUABHOCTb MOAKNOYEHNS MPOBOAHVKOB pasa-HeliTpanb, NpaBuabHas
NONISPHOCTL NoAKItoUeHnst BHelHNX AKB) 1 y6eanTbCsa B HaAeXHOM dpukcaumm kabenei.

Mocne 3aBepLUEHWS MOAK/THOYEHM HEOBXOAMMO YCTaHOBUTL Ha LITAaTHOE MECTO KPbILLKY K1eMM-
HOW KONOAKW.

3.3.3 NoakntoyeHme BHewwHMX AKB (ans UBIM Bepcun H, 6e3 BcTpoeHHbIX AKB)

WBMN cepnn ®OPA Bepcun H He nmetoT BcTpoeHHbIX AKB 1 npejHa3HayeHbl Anst paboThbl C BHELLIHVMU
6aTapeiHbIMU MaccuBamn. ns NoAkAtoYeHUs BHeWHWX AKE Heo6xo41MMOo 1Cnoib30BaTb COOTBET-
cTByHOLLME cOBMeCTUMble BEM 1an o6ecneynTb COOTBETCTBME HOMUHANBHOTO HaMPSXXeHNS TNHENKN
rnocsieoBaTesIbHO coeAnHeHHbIX BHeLHWX AKB 1 HanpsXeHus WnHbI NoCToAHHOro Toka UBM. Ana BN
POPA H 6000/10000 HOMMHaNbHOE HanpsXXeHKe LWHbI MOCTOSHHOroO Toka cocTtasnseT 192B 1 moxeT
6bITb HAaCTPOEHO B AManasoHe 192...288B c warom 12B.CooTBETCTBEHHO, MPY GOPMUPOBAHNN NNHEN-
k1 AKB Heobxoanmo coeanHUTb 16 AKE 12B (MBI HacTpoeH Ha wirHy AKE 192B) nocnesoBaTeNbHO
1 MOAKMYUNTL Yepe3 aBTOMATUYeCKNiA BbIKaoYaTelb MOCTOSHHOMO TOKa BblBOAbl COBpaHHOro MaccuBa
K Knemmam nogkntoveHuns AKB VBT, ctporo cobntofas nofsgpHOCTb MOAKYEHUS.

K NBIN

+T ?_

PucyHok 3.3. lodkntoyeHue eHewHUX 6amapeli k Vb1 eepcuu H




PyKOBOACTBO no 3KkcnayatTaunn

I/I M ny A bc MNcTouHnK 6ecnepeboiiHOro NuTaHus

NCTOYHWKWN BECMEPEBOVHOIO MUTAHNSA VIMMYJTEC ®OPA 6000-10000 BA

3.3.4 MNogknioveHUe MHANBUAYaNbHBIX NOTpe6uTeneit K posetkam VBN

Ha 3aaHeli naHenu MBI pacnonoxeHsbl ABe oTaenbHble po3eTku IEC-C13 aAnst nokato4eHna nHAN-
BUAYyanbHbIX MaOMOLLHbIX NOTpebuTener ¢ MCNoAb30BaHNEM CTaHAAPTHbLIX LUHYPOB MOAKIOYEHNS
COOTBETCTBEHHOrO Ha3HayeHus.

BHUMAHWE!

CyMMapHbI TOK Harpysku, NoAKAOYaEMON K AaHHbIM pa3bemMaM, He A0JIXKeH NpeBbl-
waTb 10A.

3.4 | MoagknoYeHNSA KOMMYHUKALMOHHbIX MHTep¢eiicoB
Ha 3agHel naHenu VIBM pacnonoxeHo HeCckoNbKO KOMMYHMKALMOHHbLIX MHTepdeicoB:

NHTennektyanb-
HbIV cnoT

MopTt USB MopT RS-232 MopTt EPO

MopT RS-485

MopTbl USB, RS-232 n RS-485 npegHasHadeHbl Ans NpaAMoro nogkarodeHvsa VMBI k nepcoHanbHomy
KOMMbIOTepy A1 0becrneyeHns BO3MOXHOCTN HaCTPOMKKN, KOHTPOAS 1 ynpaBieHns YyCTPOCTBOM
C MOMOLLbIO CMeLMann3nMpoBaHHOro MPOrpaMmMHoOro obecnederus. na nonyyeHns MO MOHUTOPUHTa
cnesyet 06paTUTLCS K MOCTaBLLMKY 60 NPOV3BOANTEN0 060PYA0BAHNS.

LIIJ NMPUMEYAHUE
MopT USB 1 nopT RS-232 HE MOTYT paboTaTb 0HOBPEMEHHO.

MopT EPO npeacTaBnsieT cob60ii KNeMMHBIN pa3beM ¢ ABYMS KOHTaKTaMK, COeAVHEHHbIMY NePeMbIYKOA.
Mpwn pasMbiKaHUM 3TUX KOHTAKTOB VBl aBTOMaTMyecky OTK/Io4aeT BbIxoA 1 3apss AKB 1 nepexognt
B aBapUIiHbI pexXum c nojader HenpepbIBHOroO 3ByKOBOrO CUrHana. Bosegpat K HOpMasbHOMY pexunmy
NPOUCXOANT NOC/e BOCCTAHOBNEHWA HOPMaNbHO 3aMKHYTOr0 KOHTakTa Mexay Kaemmamu nopta 1 no-
cnepytoLLeri nepesarpysku VBN nonb3osaTenem. Ans Ncnonb3oBaHna GyHKLMW yAaneHHOro aBapuitHoro
oTkntoueHnst BN HeobXoANMO yAaNNTb NepemblyKy 1 MPUCOeANHUTL K KneMMaM AUCTaHLIMOHHBIA pas-
MblKaTesb (HanprMep, pene) ¢ HopMaabHO 3aMKHYTbIMU KOHTaKTamu. Ecan GyHKLMUA ANCTaHLMOHHOrO
aBapUIAHOro OTK/IIOYEHNS He NCMOoJb3yeTcs, HeobXxoAMMO ybeanTbCs, YTo B NopTy EPO ycTtaHoBneHa
KAeMMa C nepemMblYKOol, 3amblKatoLLeil KoHTakTbl EPO (BxoanT B koMnaekT noctasku VIBIM).

WHTennektyansHbIn cnot VBN npejHasHaveH Ans yCTaHOBKW OMUMOHANbHbLIX KapT MOHUTOPUHTa
1 ynpasneHusi, Taknx kak SNMP kapTa (MOHUTOPUHT COCTOAAHWS 1 ynpaBneHns MBI no nokanbHOM Bblumc-
NNTENLHOW CeTW) UV peneriHas KapTa (kapTa ¢ 6ecnoTeHuUmanbHbIMY KOHTakTaMuy pese, 3aMblkaeMbIMy
MBI npu HacTynneHnn onpejeneHHbIx cobbITWiA). M0 yMONYaHWIO CNOT 3aKPbIT 3aLLUTHON KPbILLKOA.
Mpv HEO6XOAMMOCTI YCTaHOBKM OMLMOHaIbHON KapTbl C1efyeT CHATb 3aLLMTHYH KPbILLKY CloTa 1 yCTa-
HOBUWTb COOTBETCTBYIOLLYIO KapTy paclumpeHus. 3a 6oiee NogpobHolt nHpopmaLmert no Ty n GyHk-
LMOHasTy OMnUMOHaNnbHbIX KapT ciesyeT 06paTUTbCs K MPOU3BOAVTESIO UM MOCTaBLLVKY 060pyA0BaHMS.

Anst obecneyveHnss BOSMOXHOCTU ANCTAaHLVIOHHOTO MOHUTOPUHIa COCTOAHMS 1 ynpasneHus VB
cnefyeT CoefUHUTL KOMMYHMKaLOHHbIM kabenem MK (uav Apyroe yCTpoACTBO) U COOTBETCTBYHOLLMIA
NHTepdencHbIn pasbem VB,
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PyKOBOACTBO Mo 3KcnayatTaunn

I/IM”yA bc VicTouHvik 6ecnepeboiiHoro nuTaHus

NCTOYHMKWN BECMEPEBOVHOIO MUTAHNA VIMMYJTEC ®OPA 6000-10000 BA

4 / Tanens ynpasnerus bl
(Y Y Y

MaHenb ynpasneHusa MBI pasmMellieHa Ha MLEBO CTOPOHe YCTPOKicTBa 1 cocTonT n3 XK-gucnnes
(oTobpakeHe MHeMoCxeMbl paboTbl YCTPONCTBa, TEKYLLMX NapameTpos 1 HacTpoek WBI), ceeToamnoa-
HbIX MHAMKATOPOB COCTOSAHMA (4 MHAMKATOPa OTObpaxXeHNs pexnMoBs paboTbl 1 aBapuiiHbIX CUrHaNoB)
1 4-X KHOMOK ynpasneHus.

4.1 | OnncaHmne naHenn ynpasnenus bN

4 ~ =3 = AN )— CBETOANOAHbBIE UHAMNKATOPSI

BXOA BATTEMM.  —()(H— BbIX BAT HATP.

KBT KBT
«BA A KBA
%°CM Frr %°C
o o ry o ) o o ry
F

Joka ¢ 1 ——————— XK-gucnneii
&l FZE ~4
=1
HU3K. 3AP. TS
BBEPX BHU3 OTM/BbIKN  BBOA/BKN
C | || || ) —F———— KnaBnwwu ynpasneHus
o %

PucyHok 4.1. [MaHens ynpaeneHusa VIbI

Ta6nuua 4.1. CBeTOAMOAHDBIE UHANKATOPbI COCTOSIHUSA

NHankaTop CocTtosiHne 3HaueHune
A WNHanKaTop owmnbku/aBapun. MpucyTcTByeT akTUBHbINA
Mwuraet /TopuT | cMrHan TpeBorun (MHAMKaATOP MUTaeT) UK HeUCnpaBHo-
KpacHblii CTU (MHAMKATOP rOPUT)
— WHankaTop 6arinaca.
| loput VBl paboTtaeT B pexum barinaca nan VBN pabotaet

KEnTblIii B IKO-pexmnme




VIMIMY/ABC

PyKoBOACTBO MO 3KCMyaTaLum
MNcTouHnK 6ecnepeboiiHOro NuTaHus

NCTOYHWKWN BECMEPEBOVHOIO MUTAHNSA

MMMNY/TbC ®OPA 6000-10000 BA

CocTosiHue 3HauyeHune

NHAanKaTop

3

XeénTbiii

AV

3enéHblii

Foput VHankaTop 6aTapeii.
P MBI paboTaeT B pexunme OT AKB

VHgmkaTop nHeepTopa.

VMBI paboTaeT B HOpManbHOM pexume (0T nHBepTopa) /

ViHBepTOp 3anyckaeTcs

lopwnt / Muraet

MPUMEYAHME: MokazaHWs NHAMKATOPOB Pa3NINYatOTCS B 3aBUCMMOCTI OT pexma paboThbl.

Ta6bnunua 4.2. PyHKUMNOHAaNbHbIE KHOMKW

¢yHKqMOHaanMe

KHONMKW

«OTM/BbIK»

«BBer»

«BHU3»

«BBoga/Bkn»

OnuncaHune

BbIX0oA 13 pexirmMa HaCTPOMKN.
BbikntoueHune VIBM

MepexoA k npeplgyLlemMy 3kpaHy NapameTpoB UM CTPaHMLLE MEHIo Ha-
CTpOMKMN.
M3mMeHeHMe 3HayeHVst napaMeTpa B MEH0 HaCTPOMKMU.

Mepexog Kk cnedytoLLieMy SKpaHy NapameTpoB WM CTPaHWLLE MEHO HAaCTPOKU.
VI3MeHeHMe 3HaYeHVs NnapaMeTpa.

BkntoueHve MBI,

BbI6op napameTpa A9 peAakTMPOBaHVSA B MEHIO HaCTPOMKMN.
MoaTBEPXAEHME 3HaYeHVA NapaMeTpa Nocne ero 3MeHeH s B MeHHo
HaCTPOWKM.

4.2 | Unpopmauums, otobparkaemas Ha XXK-gncnnee

7

KBT y KBT

KBA KBA

%°CM OI.uMEK %°C
o o My

BXOZ BAT TEMI. ,—@@—, BbIX BAT HATP.

ﬁaxo
& =]
- ._,,9@ [J]100%
ﬁ/
Hn3K. 3aP. () 25%
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PucyHok 4.2. XK-ducnneli
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PyKOBOACTBO Mo 3KcnayatTaunn

I/IM”yA bc VicTouHvik 6ecnepeboiiHoro nuTaHus

NCTOYHMKWN BECMEPEBOVHOIO MUTAHNA VIMMYJTEC ®OPA 6000-10000 BA

Ta6bnuua 4.3.
Cumeon OTo6pakaemas nHpopmauma
NapameTpbl Bxoaa MBI
MHAMKaTop 0TO6paXeHst NapaMeTpoB NepemMeHHoro Toka.

BXO/ BAT TEMI. . .

kBr  OTOGpaxeHMe 3HaYeHNn BXOAHOTo HanpseHWst (B), BxogHoW YacToThbl (W), Ha-
% @ % KBA | psxeHua AKB (B), TemnepaTtypbl BbINPAMUTENS N UHBEPTOPA, YPOBHS Harpysku
u} o

ﬁ:c (kBT), HOMUHanNbHoOM MowHocTK MBI (kBA).

CucteMHas HpopMaLus

OTo6pa>KeH|/|e KoZa oLWN6KN Nan TpeBoru. |_|pl/l noABNEeHVN TPeBOr MUraeT CNM-
— N BO/ A, npv BO3SHNKHOBEHVW HENCMPABHOCTU MUTaeT CMMBON OI-IJVIBK

4 A OTobparxkeHne oCTaBLLErocsi BpeMeHV aBTOHOMHOW paboTbl Mpy paboTe B pexu-
M () omimek me oT AKB
-——J

(aKTMBEH CMBON ).

OTObpaxeHne Homepa CTPaHWLIbl MEHIO HAaCTPOMKM (aKTUBEH CUMBO @)‘
\ MapameTpsl Bbixoga VBN
BbIX BAT HATP.

«er OTOBpaxeHve 3HaUeHWN BbIXOAHOTO HaNPsXXeHNs (B), BBIXOAHOW YacToThl,
@ @ @ KBA | ocTaBLUerocs ypoBHs 3apsaa AKbB (%), yposHs Harpysku (KBA), Bepcum BcTpoen-
o o

%°C
ry Horo MO n Bepcum ncnonHexns MBI,
MHemocxema peXxmmoB pa6oTbl VIBM

(NMMHWUK co CTpenKaMy rnokasblBakOT Harnpas/ieHMe NnoToka 3Hepr|/||/1)

@ |/|HAI/IKaTOp Hann4yna BXOAHOI7I cetun (I'IpI/ICyTCTBI/Ie Hanps>kKeHns Ha onp,e)

': — NHamnkaTop paboThl BbINpaMUTeNs / 3apsAHoOro ycTpoicTaa
oo

NHankaTop AKB. nHamumyeckoe oTobpaxeHue ypoBHsA 3apssaa AKB B cooTseT-
[% CTBWY C 3aMoSHeHNEM NHANKATOPA FOPU3OHTaNbHBIMU ANHUAMMN (0-24%, 25-49%,
"%ﬂ 50-74% 1 75-100%). Mpw HU3KOM 3apsge AKE ononHUTeNbHO oTobpaxaeTcs

vHdopmaLumsa H M3K. 3AP

WHAnKaTop paboTsl MHBEPTOpPa

ﬁBKO NHAMKaTOp aKTUBMPOBaHHOIO pexma SKOHOMUYHON paboTbl (SKO-pexunm)

CF MHAMKaTop akTMBMPOBAHHOIO pexrmMa GUKCMPOBaHHOM YacTOTbl Ha BbiXoAe
BN
MHAMKaTOp 3BYKOBOW CUrHaNM3aLMmM (HOPMaibHbIV CUMBO - 3BYKOBAs CUT-
Jz Hannsaumsa paspeLleHa, nepeyepkHyTbI CUMBOA - 3BYKOBas CUrHaAM3aLms
OTK/HOYEHA)




PyKOBO,ﬂ,CTBO no 3KkcnayatTaunn

I/I M I-Iy A bc NcTouHnK 6ecnepeboiiHoro NnuTaHus

NCTOYHWKWN BECMEPEBOVHOIO MUTAHNSA VIMMYJTEC ®OPA 6000-10000 BA

Cumeon OTo6pakaemas nHpopmauma

E] |/|H,U,I/IKaTOpr AKTUBHbIX CUTHANI0B!:

K3 - KopoTkoe 3ambikaHue Ha Bbixoze MBI

NEPETPY3 | [EPErpY3 - neperpyska Ha Bbixoge VBN

MHAVIKaTOP NUTaHWS HarpysKku

[7]100% .
MHanKkaTop ypoBHs Harpysku Ha Bbixoze VBI. MNoka3sbiBaeT TekyLnii ypoBeHb

D Harpysku B COOTBETCTBUW C yPOBHEM 3aMONHEHUs nHAnKaTopa (0-24%, 25-49%,
7 o 50-74% 1 75-100%)

4.3 | 3KkpaHbl HPopmauum Ha XKK-gncnnee

Ha XK-3kpaHe VBN MoxeT 6biTb 0TOBpaxeHo 9 cTpaHuL, C pasnnyHon MHGoOpMaLMen o COCTORHINN
1 napametpax VBI. MepenncrbiBaHne CTPaHNL, OCYLLLEECTBIAETCA KPAaTKOBPEMEHHbIM HaXaTuheM KiasuL
«BBepx» (nepexos K cneayroLLeri cTpaHuLe) 1 «BHM3» (BO3BPaT K NpeAblayLLeit cTpaHuLe).
Ta6bnuuya 4.4.

Ne cTp. OonucaHmne CTpaHULbl OTo6paxkaemasn nHpopmaums

BXOA — — BbIXOA

mddl’ i’

HanpsixeHre nepeMeHHOro Toka Ha BXo-
e v Bbixoge MBM, B

1
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BX0Z —  — BbIXOA

an an
S UIU ry L ) UIU ry

YactoTa nepeMeHHOro Toka Ha BXoge
1 Bbixoge MBI, 'y,
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WNCTOYHWKW BECMEPEBEONHOMO MUTAHNSA VIMMYJTEC ®OPA 6000-10000 BA

Orobpaaeman nHpopmaLys

N

0 =

BAT
:l «BA
HanpsixeHue AKB, B. ) . %
L J

OcTaBlUeecs BpeMsi pe3epBrpoBaHuns
3 (Npw TekyLLeM ypoBHe Harpysku 1 pabote

B pexunme AKB). E
Had ""’g {/100%

YposeHb 3apsaga AKB, % H

4 Tok 3apsaaa AKB, A

YpoBeHb akTUBHOW MOLLIHOCTU Harpy3Kku, . ,
KBT.

5 .
YpoBeHb MOAHOM MOLLYHOCTY Harpysku,
---------- >
KBA % """""" *% % %""*g 1100%
{/
[C_J] ¥250
TEMA.  — —

TemMnepaTypa CUNOBbIX K/HOUel BbINpaMu-
Tens (cnesa) v HBepTopa (cnpasa), °C




PyKoBOACTBO MO 3KCMyaTaLum
I/I MI Iy A b' NcTouHnk 6ecnepeboiiHoro NnuTaHns

WCTOYHMKN BECNEPEEONHOIO MUTAHUS NMAYbC ®OPA 6000-10000 BA
OroGpaxacman wipopMaLutn
~ A
0070 cea H
()

HoMuHanbHasa MmowHocTts VBN, kBA L )
7 Bepcuia ncnonHeHus (b - BCTpOEHHble

AKB, L - BHewHe AKB) [
% "”""”"’% 3 *E”"*g W|no%

3 Bepcusi nporpammHoro obecrneyeHuns
MUKpoKoHTponnepa VBN

9 Kog owmnbkm (Mpn HanMyunm akTMBHOM
TpeBorv NN aBapum)

4.4 | Hactporiku VBN

BHNMAHWE!

He pekomeHayeTcs 6e3 kpaliHei He0bXOANMOCTY N3MEHATL HacTporky VBT, HekoppekTHble
YCTaHOBKYW MOTYT MPVBECTU K 0TKa3sy 060pyA0BaHUSI.

M3meHeHns HacTpoek MBI MoryT 6biTb BbIMOMHEHbI NPV 060M pexurme paboTel MBI, Bxos B MeHt0
HaCTPOVIKM YCTPOMCTBA OCYLLEECTBAACTCA OAHOBPEMEHHbBIM HAaXaTVEM U YepXaHVeM B TeYeHMe 3-X CeKyH/,
KHOMOK «BBepx» 1 «BHM3». MeHto HacTponkn VBI coaepxunt 10 cTpaHul. Ana nepemMeLleHns Mexay
CTPaHMULI@MU UCMO/b3YIiTe KHOMOK «BBepx» (MepemelleHne K cieaytoLeli CTpaHMLLEe MeHI0 HacTPOViKK)
1 «BHM3» (NepemelleHre K NpeaplayLer cTpaHuLe).
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PyKOBO,CI,CTBO Mo 3KcnayatTaunn

I/I M ny A bc VicTouHvik 6ecnepeboiiHoro nuTaHus

WNCTOYHWKW BECMEPEBEONHOMO MUTAHNSA VIMMYJTEC ®OPA 6000-10000 BA

[Na N3MEHEeHNA HaCTPOVKN HY>XXHOro NapameTpa KHonkamu «Beepx» nnmn «BHU3» BolbepeTe cTpaHuLy
C HeobXoAMMbBIM NapaMeTpoM, 3aTeM HaXmuUTe KHomnky «BeBoa/Biki» ANnst akTUBaLUM pexnma n3meHe-
HWA 3HaYeHVa napameTpa. Janee KHonkamu «Beepx» nnn «BHW3» BbibepuTe HEOO6XOAMMOE 3HaYeHne
1 HaXMUTe KHOMKY «BBOA/BKA» AN coxpaHeHusa napameTpa. VBl BepHETCA B MEHHO HAaCTPOViKK (BbIiAeT
13 pexrmMa peAakTMpoBaHNS KOHKPETHOro napaMeTpa B OCHOBHOE MeHI HaCTPOWKM).

BbIxoA 13 MeHto HacTpoikn VIBI ocyLlecTBAsieTc KpaTKOBPEMEHHbIM HaxaTueM KHOMKM «OTM/BbIk».
MPUMEYAHWE

MIJ HekoTopble HacTPOlikK (Hanpumep, N3MeHeHNe 3Ha4YeHNS BbIXOAHOro Hanps>KeHus)
aKTUBUPYIOTCA TONLKO Mocae NosHoro nepesanycka MBI (otkntoueHve VIBM ¢ naHenn
yrnpasieHVs 1 OTK/I0YeHMe OT NUTatoLLel ceTu, 3aTeM NOBTOPHOE BKAOUYEHe B paboTy).

4.4.1 OnnucaHme MeHIo0 HacTpoek MBI

Taébnuua 4.5.
Ne cTpaHULbI OnucaHune OTo6paxkaemoe cogepXxmmoe
— O
Bbl6op pe>xxmma pa6oTbl UBM: d [ (N P
+ NOR - HOpManbHbIV pexmnm n 0 . ‘] " U '
1 - Pexxum + ECO - 3KOHOMUWYHBI pexxunm
paboTbl IBM |+ PAR - napannenbHas pabota
»
(onuuoHanbHo) ” %*g oo
= vl
= V5%
— @— Bbixop
Bb160p HOMMHaANBLHOrO 3HaYeHUSA IO ™o
BbIXOAHOro Hanps>keHus BT '-' ‘J ‘-’ 8 8 8 U
+ 200B L J)
2 - BeixogHoe |, 208 B
HanpsbkeHne . 554 N
+ 230B % """""" *% % %""*g 100%
+ 240B ™ U
l—) Vas0,
BbI60p 3HaUEHNS BbIXOAHOM _ ]
4acToThl: .
. 50ry — “@— Bbixop

.I'Ip6|/|(r)w.r:unpm Bbl6Ope 3HauYeHUs 8 P F . 31 S 8.8 ry

3 - BbIxogHas | YacTOTbl BbIXOAHOrO HanpsxXxeHus,

yacToTa OT/IMYHOM OT BXOAHOrO (Hanprmep,
npw yacToTe Ha Bxoze 50 'y BbI6op ~A [7 T— »?
BbIXOZAHOM YacToThl 60 ') 6yseT \ 4 *A pa A] *g 100%
3anpeLleH pexum banaca v NBM = Voo

byseT paboTaTb B pexunme GUKCUpo-
BaHHOIA 4acTOTbI.




VIMIMY/ABC

NCTOYHWKM BECMEPEBOMHOIO MUTAHNSA

PyKoBOACTBO MO 3KCMyaTaLum
MNcTouHnK 6ecnepeboiiHOro NuTaHus

NMMNYIbC ®OPA 6000-10000 BA

[Necrpannusl — Onucawne —OroGpaxaemoe conepumoe

4 - EMKOCTb
AKB

05-EOD
(0.150)

06 - EOD
(0.6Q)

07 - Qna-
MasoH Ha-
nNps>KeHuin
6arinaca
(BEpXHWIA
npegen)

30

HacTpoiika eMKOCTV MOAKNHOYEeHHO-
ro 6atapeiiHoro maccvBa (Bkito4as
BCTpoeHHble AKB):

Bbl6upaeTcs B AnanasoHe

oT 7 80 200 Ay,

JlaHHasi HacTpoiiKka Tak e oTBeyaeT
33 KOPPEKTHOCTb pacyéTa OXungaemo-
ro BpeMeHu aBToOHOMUM

HacTpoiika ypoBHsi HanpskeH st
KoHeuHoro pa3psga AKb (EOD)

B pacyeTe Ha oaHy 2 B aueliky AKb
npw Toke pa3psaga <0.16C, npn koTo-
pom VIBI BbikntounTCA. [JOCTYMNHbIE
3HayeHuns:

+ 1,75B

+ 1,84B

+ 1,92B

C - émkocTb AKB

HacTpoiika ypoBHsi HanpsikeH st
KoHeuHoro pa3psga AKb (EOD)

B pacyeTe Ha oaHy 2 B aueliky AKb
npw Toke pa3psaga = 0.6C, npu koTo-
pom VBl BbikntoumnTCA.
AocTynHble 3HaYeHUs:

+ 1,60B

+ 1,70B

+ 1,75B

+ 1,80B

C - émkoctb AKB

HacTpoiika BepxHero yposHs
A0NYCTMMOro HanpskeHUs paboTsl
6anaca, Npv npesbILEeHK KOTOPO-
ro 6arinac 6yget 3anpeLleH.
[AvnanasoH HacTpoiiku: 230 - 264B

p

bAH 100

fod _5 115"
=
~ @ |

Eod 6 119"

o
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VIMIMY/ABC

WNCTOYHWKW BECMEPEBEONHOMO MUTAHNSA

PyKoBOACTBO MO 3KCMIyaTaLum
McTouHMK 6ecnepeboiiHOro NuTaHus

MMMYNbC ®OPA 6000-10000 BA

[Necrpannusl — Onucawse —___OroGpaxaemoe cogepumoe

08 - Ana- HacTpoiika HUXHEero ypoBHs Aony-
MasoH Ha- CTUMOTO HanpsiXXeHnst paboTbl 6ana-
npsixeHwni ca, NMpW CHKEHNN HIXKE KOTOPOro
6alinaca 6arinac bygeT 3anpelleH. finana-
(HVKHWT 30H HacTpoiikn: 220 - 170B
npeaen)
HacTtpoiika 3anpeta unm paspe-
LLIeHUA 3BYKOBOI CUTHanusauuu:
09: 3Byko- + ON - 3ByK BK/IOYEH
Bov cnrHan + OFF - 3BYK OTKNtOYEH
HacTpoiika paspewueHuns nnm
10 - Baii 3anpeLleHms pexxmma 6alinaca:
- bavnac ON - 6aiinac paspelueH
OFF - 6arinac 3anpeLleH
Hactpoiika napameTpoB nepegauv
AaHHbIX nopTa RS232. locTynHbI
cnegytoLme napameTpbl:
+ HacTpoiika ckopocTu nepesayun
11 - Nopr aHHEIX' 0 v
RS232 A :

12-192 (1200 - 19200 k6unT/C)
+ Hactpotika agpeca.
+ HacTpoiika Tvna npoTtokona:
U - RTU, R-ASClI

e

o~ NP~
ToE D
~ D4 ‘




PyKOBO,ﬂ,CTBO no 3KkcnayatTaunn

I/I M I-Iy A bc NcTouHnK 6ecnepeboiiHoro NnuTaHus

NCTOYHWKWN BECTIEPEBOVHOIO MUTAHKA VIMMYJTEC ®OPA 6000-10000 BA
Ne cTpaHuLbI OnucaHune OTo6paxkaemoe cogepXxmmoe
HacTpoiika napameTpoB nepegauv ~ D5
JaHHbIX nopTa USB/RS485. [locTyn- c [}
Hbl CneayroLine napamMeTpbl: L: -' ]
. ] L J)
12 - Mopt H::Lzﬁ(v.lka CKOPOCTU nepegayn
USB/RS485 A ;

12-192 (1200 - 19200 k6uT/C)
» Hactpoiika agpeca.
* HacTpoiika Tvna npoTtokona:
U - ModBUS RTU, R - ASCII

HacTpoiika napameTpoB nepegaun
AaHHbIX MHTE/IeKTyaNlbHOTO
cnoTa. JJocTynHbl ciegyroLme

13 - NopTt napameTpsl.

SNMP (H- + HacTpolika ckopocTu nepegaun
TennekTyans- AaHHbIX:

HbIlA CNOT) 12-192 (1200 - 19200 k6U1T/C)

+ Hactpoiika agpeca.
+ HacTpoiika Tvna npoTokona:
U - RTU, R-ASCIl, S-SNT

4.4.2 Hactpoiika emkoctn AKB

MBI cTaHAapTHOM BEPCUM LUTATHO HAaCTPOEH Ha paboTy co BCTpoeHHbIMU AKB, B COOTBETCTBUM C EMKOCTbIO
yCTaHOB/IEHHbIX Ha 3aBoje baTapeii. HacTpoliku no ymondaHuto: konnyectso AKBE B maccuBe: 16 LT,
orpaHuyeHue 3apsgHoro Toka: 5 A. Mpu nogkntoyeHnmn k NBIM gononHUTenbHbIX 6aTapeiiHbix Mogynei
(BBEM) nnn BHeLLHNX 6aTapeiiHbIX CUCTEM HEOBXOAMMO NPON3BECTN COOTBETCTBYHOLLYHO MNEePeHaCcTPOKy
KONNYeCTBa 1 06LLeli EMKOCTN NOAK/TFOUYEHHBbIX K YCTPOCTBY 6aTapeli 1 3a4aTb NpeAensHO AONyCTMOe
3HaueHVe 3apsaHoro Toka. CM. pasaen no Hactporike VBT,

HacTpolika émKocT 6aTapeliHoro Maccnaa 1 3apsiAHOro Toka OCyLLIeCTBASAOTCS NPV MOMOLLY creLma-
nusnpoBaHHoro MO, gocTynHoro no cceiike https://impuls.energy/podderzhka/

BHUMAHWE!

HenpaBunbHas HacTpolika Toka 3apsja BeeT K NOBPeXAeHW0 NOAKN0YeHHbIX K VB
6aTapei, Bbi3biBas 160 Neperpes B pesynbTaTe nepesapssa, MMbo AgerpagaLinio EMKOCTA
B MpoLiecce XpOHNYeCKoro Hego3apsasa batapeii.

BHUMAHWE!

Mopua obopysAoBaHYs, BO3HMKLLASA B pe3y/bTaTe 3anycka v akcnayataumm VBN B HeluTaTHOM
KomniekTaLmm 6e3 CooTBETCTBYHOLLe/ NepeHacTPOoiKL, He ABNSeTCS rapaHTUiHbIM ciyyaem!
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PyKOBOACTBO Mo 3KcnayatTaunn

IAM”yA bc McTouHMK 6ecnepeboiHOro nuTaHms

NCTOYHMKWN BECMEPEBOVHOIO MUTAHNA MIMMYJTEC ®OPA 6000-10000 BA

5/ Jkcnnyataumns
XYY Y.

5.1 | BkitoueHune

5.1.1 BknioueHune VBN B HopManbHOM pexxume

BHUMAHWE!

+  [AnanpepoTBpalleHns neperpysku VBN nepes noAkatoueHneM Harpyskiun Heobxoau-
MO y6eAnTbCs, UTO CyMMapHas MOLLHOCTb MOTpebuTenei He NpeBbILIaeT HOMVHab-
HY0 MOLLHOCTb MBI,

+ AKB HabvpatoT CBOK MOJIHY0 NacMoPTHYH eMKOCTb B TeUeHVe nepBbix 48 YacoB
HenpepbIBHOMO 3apsja. B TedeHne BpemeHV NepBoro 3apsja nosHas emkocts AKb
6y/AeT HeO0CTyNHa 1 BpeMst aBTOHOMHO paboTbl Mpu nepexoje B pexum oT AKB
MOXeT 6bITb 3HaUNTENIbHO MeHbLLEe pacyeTHoro. Mpu AanbHeliLerl skcnayaTauum
Bpems MONHOro 3apsija baTapeii 6yaeT coctaBnaThb 8-9 Yacos.

Ansa sepcun MBI ¢ BHewHMK AKB (Bepcna H) nepes BrkatoueHnem MBI HeO6X0AMMO 3aMKHYTE Bbl-
KNtoYaTenb BHellHero 6aTapeiHoro maccmea (NoAknoUnTL 6atapen k VIBM). Mpun nogade cetesoro
HanpsxeHnsa Ha Bxoz, VIBI aBToMatnyeckn HaurHaeTcs 3amnyck BinpsamMuTens 1 BkaoyeHne sapaga AKb.
Ecnv B MeHI0 HacTpoek yCTpoiicTBa paspeLleH pexum 6arinaca, To VIBMN nogact nutaHve Ha BbIXOb!
yepes Lienb BCTPOEHHOr0 31eKTPOHHOrO 6aiinaca (HanpsiMyro OT BXOAHOW ceTu). 3aTem NCTOYHMK aBTo-
MaTUYeCKN BKAUNUTCA B HOPMalbHbIV pexunm paboTsl (MUTaHWe Harpysku oT nHBepTopa). Ha ancnnee
byzeT 0TO6paxaTbCs TEeKYLLUMIA peXnM paboTbl 1 NapaMeTpbl BXOAHON 31eKTpoceTu.

Ecnan VBT He ckoHGUryprpoBaH Ha aBToMaTUYeCKi 3anyck, nocae nojadun NUTaHMs 3anycTUTCa BelnNps-
MUTenb, HauHeTcsa 3apsig AKB 1 BKIUnUTCA Lenb 6aiinaca (ecnmn 6ainac paspetueH). [nsa 3anycka VBN
B HOPMa/lbHOM pexuMe (M1TaHKe BbIXOAa OT HBEepPTOpa) HeObXOANMMO HaxaTb 1 yAepXXu1BaThb /0 3ByKOBOro
CcurHana KHonky «Bsog/Bknx. Mpu 3Tom VIBI 3anycTnT MHBEPTOP 1 MePeKIUNT Ha Hero NuTaHne Harpys-
K (3aropuTca COOTBETCTBYHOLLMIA CBETOAMOA), Ha AM1CrNee YCTPOCTBa byeT oTobpaxeH HOpMasbHbIN
pexum. Ecin Heobxoarmo nepeknounTs MBI noce 3anycka 13 HOPManbHOro pexuvma B pexunm balinaca
(MNK OTKNHOUEHNS BbIXOAA eC/IN pexm balinaca 3anpeLleH B MeHto HacTpoek WBI), HeobxoanmMo HaxaTb
1 yZepxuvBaTh A0 3ByKOBOro curHana knasuiuy «OTm/Beikny. VBI npuv aTom 6yaeT npogomxate 3apsg AKB.

5.1.2 BkntoueHwue VBN B pexknume oT AKB (Mpy oTCYyTCTBMM NUTaHMA Ha BXOAe YCTPOACTBA)

Mpwn HeobxoamnmocTu 3anycka MBI v nogaun nuTaHWs Ha HarpysKy Mpu OTCYTCTBUM BXOAHOI 3nek-
TpoCeTV ciedyeT HaxaTb U yAepXuBaTb A0 3ByKOBOIO CMrHana KHOMKy «XONOAHbLIN CTapT» Ha 3ajHei
naHenu MBI, YCTpoCTBO Npu 3TOM BKIHOYUUT AUCTNER 1 nepeigeT B pexum paboTsl oT AKB (3anycTuTcs
MNHBePTOP, Harpyska byaeT 3anMTaHa C UCMOb30BaHNEM SHEPrM akkyMynsaTOPHbIX 6aTapeit). Ha guc-
rnnee Npv 3TOM 0TOBPA3NTCS TeKYLLMIA PexM PaboTbl 1 3aropuTcs COOTBETCTBYIOLLMIA CBETOAVOAHBIV
VNHAVIKATOP Ha nepejHeli naHenn ycTpoiicTea.

5.2 | BeikntoyeHne

5.2.1 BeikntoveHne UBM npu pa6oTe B HOpManbHOM pexxume
[na BbikntoueHns nHeeptopa MBI cnegyet cHavana oTkNOUNTE OT BbixoAa MBI Bce nogkntoyeHHble



PyKOBOACTBO no 3KkcnayatTaunn

I/I M I-Iy A bc NcTouHnK 6ecnepeboiiHoro NnuTaHus

NCTOYHWKWN BECMEPEBOVHOIO MUTAHNSA VIMMYJTEC ®OPA 6000-10000 BA

Harpysku (OTKIUNTb BHELLHWI BbIXOAHOW BblK/OUaTelb U OTKAUNTL Harpysku, NOAKNHOYEHHbIe
yepes BCTpoeHHble B VBl po3eTkun), HaxaTb 1 yepXnBaTh A0 3ByKOBOIo CUrHana KHorky «OTMm/BbIK».
VB npu 3TOM OTKNOUUT MHBepTOpP. Ecm B MeHto HacTpoek VB pexum baiinaca paspeLueH, nuTaHne
BbIXOZa by/eT OCyLLecTBAATLCA HaNpsAMYo OT BXOAHOV CeTV Yepes Lienb 31eKTPoHHOro 6arinaca. Ecin
pexum barinaca 3anpetyeH, To VBN obectount Bbixog. VIBIM npu aTom byzeT npogomkate 3apsag AKB,
Ha gucnnee byaeT oTobpaxaTbCs TekyLlee COCTOAHWNE YCTPOMCTBa. Nocne 3Toro, A1 NOAHOIO BbIK/O-
yeHusa VBT cnesyeT OTKAOUNTL YCTPOMCTBO OT BXOAHON 31eKTPOoceT (OTKNHOUNTL BHELLHWUIA BXOAHO
BblIK/ltOYaTe Nb) 1 OTKAOUUTL BblkAoUaTenb BHelwHNX AKB (ans sepcun H), BIM BbikntoUnTCA, Aucnnen
N VIHAVKATOPbI BYAYT OTKAOUEHbI.

5.2.2 BeikntoveHume UBM npu pa6oTe B pexxume ot AKB

[ns BbikntoueHunsi VBT, paboTatoLero B pexume oT AKB, ciesyeT OTKAOUYNUTb BCe MOAK/TOYEHHbIe
HarpysKku, HaxaTb U yaepXnBaTb 0 3BYKOBOro CUrHana knasully «OTM/BbIka» Ha nepeaHern naHenm
ycTpoiicta. Mocne atoro nHeepTop VBN 6yzeT oTKAYEH 1 YCTPONCTBO BbIKAOUUTCA. Ans Bepcun H
TaK ke HeobX0AMMO OTKNOUUTL BHELLHWI BbikatovaTenb AKB.

5.3 | Pa6oTa VBMN npy BOSHMKHOBEHUW HELUTaTHbIX CUTyaLUiA

5.3.1 Pazpsap AKb

Mpw oTcyTcTBUM 3nekTponuTaHus Ha Bxoge VMBI n pabote B pexxme AKB NponcxoanT paspsg bata-
peit. Mpwu JOCTUXEHUN KpUTUYeCKOro ypoBHS 3apasa AKB (HanpsxeHre 6atapeiiHoro maccvea ynaget
[0 MUHUMaNbHO AonycTmoro ypoBHs EOD, 3agaHHoro B HacTporikax) VBl oTkntounTca n obectoumt
Harpysky. Mpy BO306HOBNEHWN NOAAUN 31eKTPONUTAHNA Ha BXOJ yCTpoicTsa VBl aBToMaTnyeckun
nepesanycTuTcs B HOPManbHOM pexunme, HadHeT nepesapsay AKb 1 nogacT NuTaHWe Ha Harpysky.
Mpw 3ToM MBI (c nomMoLLbto cneumannsvpoBaHHoro MO) MoxeT 6bITb CKOHGUIYPUPOBaH Ha 3aAepXKy
nepesanycka noc/ie BO306HOBEHWS 3NeKTPONUTaHNA MO0 Yepes 3aAaHHbIN MHTepBan BpeMeHu, 1Mbo
Nno JOCTVXeHNM onpejeneHHoro yposHs 3apsasaa AKb.

5.3.2 HopmanbHbI peXxum (pa6oTa OT CeTU B peXKMMe UHBepTOpa)

Mpvi BO3HNKHOBEHWW Meperpysku, KOPOTKOro 3amblKaHKs Mo BbIXOAY, Neperpesa Uam HemcnpaBHoCTy
nHBepTOpa, MBI aBTOMaTMYeCK NepekIYmnTCs B pexinm balinaca (MHBepTop byaeT oTkAtoYeH). Mpu 3ToM
eCN Nepek/YeHne MPOV30LLIO MO MPUYMHE Neperpy3kn Nan KOPOTKOro 3aMblKaHWs - balinac Takxe
6y/AeT OTK/IIOYEH Yepes 3aAaHHoe (B 3aBUCMMOCTM OT YPOBHS MeperpysKiu) Bpems.

[lns BO306HOBNEHWSA paboTbl YCTPONCTBA HEOBXOANMO YCTPAHUTL MPUYMHY Neperpysku Uam KopoTKoro
3aMbIKaHWA MO BbIXOZY YCTPOMCTBA 1 Nepe3anyCcTUTh YCTPOCTBO B pyYHOM pexume. Ecam ycTpolicTBo
HencnpaBHO, HEOBXOANMO 06PATUTCSA B aBTOPU3OBAHHBLIN CEPBUCHbIV LLIEeHTP NPON3BOANTENS.

B cnyyae, ecnv B HacTpoiikax MBI paspelueH pexuim AlB (aBTOMaTLUYeCckoro NoBTOPHOIO BKIHOYEHNS),
MBI MOXeT aBTOMaTUYeCcK/ MPOM3BECTN HECKO/IbKO MOMbITOK 3anycka MHBepTopa Noc/ie OTKNHYeHNS
13-3a NeperpysKkun Nam KOPoTKOro 3aMblKaHus B Harpyske (GyHKLMS ABASETCA ONLMOHANbHON, ee Hanu-
une 3aBucKT oT Bepcum MBM).

5.3.3 Pexxum AKB

Mpwu pa6oTe B pexrme AKB 11 BO3HVIKHOBEHUW Meperpyski, KOPOTKOro 3aMblKaHWs MO BbIXOAY, nepe-
rpeBa UM HencrnpaBHOCTW MHBepTopa VIBI aBToMaTUYeck OTKIIOUUTCS 1 NpeKpaTvT Mojavy NTaHms
Ha Harpysky. [ns Bo306HOBNEHUs paboTbl YCTPONCTBA HEOBXOANMMO YCTPAHUTE MPUYNHY OTKIOYEHNS
MBI v nepesanyctutb yCTPONCTBO B PyYHOM pexime. ECv ycTpoiicTBO HencrnpaBHO, HEO6X0AVMO
06paTUTBCS B aBTOPU30BaHHbIN CEPBUCHBIN LIEHTP MPOU3BOANTENS.
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PyKOBO,CI,CTBO Mo 3KcnayatTaunn

I/I M ny A bc VicTouHvik 6ecnepeboiiHoro nuTaHus

NCTOYHMKWN BECMEPEBOVHOIO MUTAHNA VIMMYJTEC ®OPA 6000-10000 BA

BHUMAHWE!

+  TMoakntoyaiiTe Harpyskun k MBI nocnegosatensHo MOC/IE BkNtOUEHUst yCTPOACTBa
1 nepexo/a B HOpMasbHbIA pexumM paboThbl.

+  Tepes BbikaoveHvem VBl oTkOUMTE BCE MOAK/IOYEHHbIE HArpy3Ku.

+  Ecam ogHoKpaTHOe HaxaTune KHOMKM «XO0N0AHbIN CTapT» He cpabaTbiBaeT, He0bxoAM-
MO HaxaTb 3Ty KHOMKY ABaX/bl B Te4eHVie KOPOTKOro MpoMexyTka BpemMeHu.

OMACHOCTb!

Mocne nonHoro otkao4veHns MBI Ha BHYTPEHHMX KOMMOHEHTax CoOXpaHAeTcs onacHoe
ANA KU3HW HanpsikeHve. Nepes nposejeHneM obcnyxmsanusa VBN, cBsizaHHOro ¢ fo-
CTYNOM K BHYTPEHHWM KOMMOHEHTaM HeO6X0AMMO BbIXAaTb He MeHee 5 MUHYT nocne
oTKNtYeHUA VIBM 1 y6eanTbCs C MOMOLLbHO MHCTPYMEHTA/IbHOrO KOHTPOIA B OTCYTCTBUN
OMacHOro HanpsXXeHNst Ha BHYTPEHHMX wnHax BM.
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VIMIMY/ABC

NCTOYHWKWN BECMEPEBOVHOIO MUTAHNSA

PyKoBOACTBO MO 3KCMyaTaLum
MNcTouHnK 6ecnepeboiiHOro NuTaHus

MMMNY/TbC ®OPA 6000-10000 BA

6 / TTONCK 1 yCTPaHeHMe HenmcnpaBHoCTen,
KOZbl aBaPUIAHbIX COODLLIEHN

B faHHOM paszene npriBeAeHbl HEKOTOPbIE BO3MOXHbIE OLLNGKM VBT 1 cnocobbl vx ycTpaHeHus. Ecam
crcTemMa MBI paboTaeT HEKOPPEKTHO, CiefyeT YCTpaHWUTb Npo6ieMy, NCMob3ysi MPUBEAEHHYH HIKe

nHpopmaLmto.

Ta6nuua 6.1. Mpo6nemsl 1 pelieHns

OonucaHve npo6nembi

BxogHas ceTb B HOpMe,
MBI BbIKAOYEH (OT-
CyTCTBYET MHAMKaLMS
M CUrHanbl TpeBoru

Ha nepeaHen naHenu
yCTpoOcTBa).

BO3MOXKHbIE NPUYNHBI

MN0OX0l KOHTaKT BXOAHOI0

Kabens 3NeKTponnTaHua.

PeweHue

Y6eaUTbCS, UTO BXOAHOW CUI0BO kKabenb
NOAK/OYEH 1 HafeXHOo 3apUKCUpPOBaH.

OTK/IOUEH BHELUHWIA

BXO/AHOW UV BCTPOEHHbIN

B MBI aBTOMaTUYeCKNIA
BbIK/tOYaTeNb.

Y6eanTbCs, UTO Ha aBTOMaTUYeCKne BbIK/H-
yatenn Ha Bxoze MBI (kak BHEeLHWIA, Tak

1 BCTPOEHHbI) HaxoAaTCs BO BKAHOYEHHOM
MONOXEHUN.

Ha gncnnee otobpa-
XaeTcs KOA curHana
TpeBoru «67», CBeTOAN-
oAHbIA nHAMKaTop AKB
Muraer.

HenpasunbHoe nogkto-
ueHve AKB.

Y6eantbes, 4to Bce moaynu AKB nogkntove-
Hbl MPaBUIbLHO, C COBNIOAEHMEM MONFAPHOCTL.

Ha ancnnee oTobpa-
XaeTcst Ko curHana
Tpesoru «10», roput
aBapuiHbI CBETOANOA,.

AKTVBMpPOBaHa KOMaHAa
aBapuUIAHOro OTK/KOYe-
Hus - EPO.

Y6eanTbes, 4To KOHTaKkT EPO Ha 3aaHel
naHenn MBI 3aMKHYT, nocsie yero rnepesarny-
ctntb UBI.

Ha gncnnee otobpa-
XaeTcs KOA curHana
TpeBorn «24» nnu «55»,
CBETOAVNOAHBIV NHAN-
KaTop MHBepTOpa 1Un
6alinaca Mmuraer.

Bbixog NBIM neperpyxeH

Y6eanThCs, UTO CyMMapHas MOLHOCTb MOZ-
K/IHOYEHHbIX Harpy30K He npeBsblLaeT HOMY-
HaNbHYt MowHocTb VB n cpeamn Harpysok
HeT noTpebuTeneli C BbICOKMM MYCKOBbLIMU
TOKaMu (3NeKTPoABUraTeN, nasepHble
NpUHTepbI 1 Mp.). OTKAUNTE N36LITOYUHbIE
Harpysku.

Ha gncnnee otobpa-
XaeTcs KOA curHana
TpeBoru «32», roput
CBETOAVNOAHBIN NHANKA-
TOp OWNBKN.

Ha Bbixoge MBI 06-
Hapy>eHO KOpoTKoe
3aMblkaHme, Bbixog VBI
OTKJIHOYEH.

[MpoBepuUTbL BbIXOAHbIE LHYpPbI N NOAKTHOYeH-
Hbl€ Harpysky Ha npeamMeT noBpexaeHns.
OTKNOUNTL HencnpaBHbl€ Harpysku.
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VIMIMY/ABC

NCTOYHMKWN BECMEPEBOVHOIO MUTAHNA

Bpewms pesepBupo-
BaHVA AKB meHbLLUe,
yeM HOMUHanbHoe
3HayeHne

ncaHme npo6nemsl

Bo3MOXKHbIE NPUYUHBI

AKB He nonHocTbio 3aps-

PyKkoBOZACTBO MO 3KCMayaTaLmn
McTouHMK 6ecnepeboiiHOro NuTaHus

MMMNY/IbC ®OPA 6000-10000 BA

PeweHune

3apaanTtb AKB He MeHee 8 yacos, a 3aTem
npoBepuTb BPeMsi aBTOHOMHOU paboTbl.
Ecnn npobnema no-npexHemy coxpaHsieTcs,

>KEeHbl 06paTUTBCSA B CEPBUCHbIV LIEHTP UK 3ame-
HUTb 610kn AKE camocTosTeNbHO.
O6paTnTLCA B CEPBUCHBIA LIEHTP 1N 3ame-

MospexaeHne AKb P P HEHTP

HUTb 610k AKE camocTosTenbHO.

OnuncaHme KoAoB OLLNGOK M aBapUiAHbIX CUTHaNOB, 0TOGpa)kaeMbiX Ha aKkpaHe BT

Ta6nuua 6.2. Koabl oLLMG0K U aBapUiAHbIX CUTHANOB

Kop HaunmeHoBa-
OnucaHue owWn6KN
OLMGKN  HUe oWUn6KN
1 HeT AKE AKB He nogknrodeHa nnn nospexgeHa. Mposeputs coctosiHne AKb
N COeAVIHEHUIA.
AKTVBEH curHan aBapuiiHoro otkatoueHus (EPO). MBI oTkatoueH.
2 EPO aKTuBeH MpoBepuTb cocTosiHMe knemmbl EPO Ha 3agHeli naHenn VIBM. Ecin
NoAK/IOYEHO BHeLLHee yrpasneHue curHanom EPO, ybeanTbes B oT-
CYTCTBUM CpabaTbiBaHVS BHELLHEro yCTPOCTBA yrpaBaeHUs.
3 HepoctaTtouHo MowHocTn MBI HeAoCTaTouHO ANs NMNTaHWA TEKYLLLEro ypoBHSA
MOLLIHOCTW Harpysku.
MapameTpbl ceTn 3neKTponnTaHus Ha exoge VBN He B HopMe (Ha-
4 BxogHas ceTb nps>kKeHne 1 YacToTa HaxoAATCA BHe JOMNyCTMMOro AnanasoHa Ui
He B HopmMe HapyLLeHa NpPaBUIbHOCTb MNOAKIOYEHMA da3a-HeliTpanb Ha BXOAe),
160 BXOAHAas CeTb OTK/KYeHa.
Ownbka -
HekoppekTHoe noakntoveHne dasbl 1 HEUTPaaW Ha BXoge (Henpa-
5 NoAKNOYEeHNS
- BUAbHasa $pasnpoBka)
Pasa-Helitpanb
6 Bxog 6alinaca HanpsixeHune v /unu yactoTa 3n1eKTpoceTn Ha Bxoge balinaca
He B Hopme He B HOpMe (U1n nuTaHve 6alinaca oTKAKYEHO).
Owmnbka bari- &
7 " JIHns cTaTuyeckoro 6alinaca HemcnpasHa.
3 Meperpy3ska Mpwu paboTe B pexume balinaca obHapyxeHa neperpyska, 6arinac
6arinaca 6yzeT OTKIOYEH Yepes 3aZlaHHoe Bpemsi.
Owwbka
9 ANNTENBHOCTN MpeBbILLEHO AOMYCTUMas ANUTENbHOCTL Neperpysku bainaca, 6aii-
neperpysku nac byzeT OTKIHOYEH.
6arinaca
MpeBbllLeH an-
B TeueHve ofHOro Yaca NpeBbIilleHo AOMYCTUMOe KOIMYEeCTBO ne-
MUT Nepexozos o
10 UHBepTOp-6aii- pexozo0B (5) U3 HopManbHOro pexunma (MHBepTop) B pexum barinaca
nac n3-3a neperpysok. VBl 6yaeT paboTtaTb B pexuvMe barinaca.




VIMIMY/ABC

NCTOYHWKWN BECMEPEBOVHOIO MUTAHNSA

PyKoBOACTBO MO 3KCMayaTaumnm
MNcTouHnK 6ecnepeboiiHOro NuTaHus

MMMNY/TbC ®OPA 6000-10000 BA

Koa WL L L OnucaHue oWNGKN
OWNGKN  HMe ownNbKnN
Koportkoe
P Ha Bbixoge VBl o6Hapy>eHo KOpoTKoe 3amblkaHue. Beixog VBM
" 3aMblKaHune
OTKJIHOYEH.
Ha BbIxoje
MBI gnntensHoe Bpems paboTaeT B pexume AKE. AKE paspsxeHb!
12 KoHeL pa3psga o
1 Bbixog NBIM 6yaeT oTkAoYeH B 6anxaiillee Bpems.
13 Owwbka TecTa Mpwv npoBeseHnn 20-Tn cekyHaHoro Tecta AKB MBI o6Hapyxwun He-
AKB ncnpaBHoCTb 6atapeit (AKB He MOAK/IYEHbI UV MOBPEXAEHBI).
HeuncnpasHOCTL BbINPAMUTENS (BbICOKOE/HM3KOE HanpsXeHne
Owmnbka BbINps-
14 wTens Ha LUNHe NOCTOSAHHOr0 TOKa Uav HencnpasHocTb IGBT), MBI nepe-
KNHOYNT NUTaHWe Harpysku Ha baiinac.
HencnpaBHOCTb MHBEPTOpPa (Hanps>keHWe Ha BbIXOAe NHBEPTOPa
Owwbka nHBep-
15 B, He B HopMme uiv HeucnpasHocTb IGBT nHeepTopa), VIBIN nepekntount
P nUTaHWe Harpysku Ha bainac.

16 MNeperpes BblI- MpeBbllleHa AonycTMas TemrepaTtypa BbINPAMUTENS UK OTKIOYeH
npaMuTens AaTuvK TeMnepaTypbl Boinpamutens, MBI nepeknounTcs Ha baiinac.
OLwmnbkKa BeHTU- .

17 faTopa Ob6Hapy>eH 0TKa3 BEHTUAATOPA, BO3MOXEH Meperpes yCTPOMCTBa.

18 Heperoyaka Mpwn paboTe B HOpManbHOM pexume Ha Bbixoge VMBI 3apukcnposaHa

perpy neperpyska, Harpyska 6yzeT nepekntoueHa Ha 6aiinac.
MpeBbllLeHa lpeBbllLeHa AonyCcTMas AINTeNbHOCTb Neperpysku MHBepTopa

19 ANNTENBbHOCTb npu paboTe B HOPManbHOM pexunme, Harpyska byaeT nepek/todeHa
neperpysku Ha 6arinac. Mpwv coxpaHeHUy neperpysku Bbixog VBI 6yaeT oTkIIto-
VHBEpTOpa YeH.

20 Meperpes 1H- MpeBbllLeHa JonycTMas TemrepaTtypa UHBepTopa UAn OTKAYeH
BepTopa AaTUMK TeMnepaTtypbl MHBepTopa, MBI nepeknounTtca Ha bainac.
Hwv3kuii 3aps -

21 AKE pAA Huskwnii 3apsg AKB. OTk/IloueHre Harpysku Yepes HeCcKo/IbKO MUHYT.
O6pbIB HeliTpa- o

22 P P Ha Bxoge MBI 3apukcnpoBaHo OTKAOUEHME HeATpanu.

NN Ha BXoje

23 Owwbka BeHTN- | OBHapyxeH 0Tka3 BeHTUISTOPa CTaTnyeckoro barinaca, BO3MOXeH
nsTopa banaca | neperpes YCTPOWCTBA.

2 PyuHoe oTknto- | VBIT BbIKNOYEH Un NepeBeeH B pexum ctaTuyeckoro bainaca
YeHne BPYU4HYHO.

Owwbka 3apsja- .
25 paA O6HapyeHa oLunbka 3apsigHoro ycrpoiictea AKB.
HOro YCTPOMCTBa
26 EOD KoHew, pa3psaga AKB (End of Discharge). Beixog VBIM 6yaeT oTktoueH
Heme/1eHHO.

27 MpeBbllLeHne O6Hapy>KeHO NpeBbILLleHVe MaKCMaslbHO JOMyCTUMOro Toka Ha BXO-
TOKa Ha BXxoze Ae BbINPSMUTENS, BbINPAMUTEb ByAeT OTKNHOYeH.
3anpeT uHBeD- 3anpet nepekntoveHns VBN B HOpManbHbI pexunm (Ha HBepPTOp)

31 . g P 13 pexuvma bainaca no NpUYnHe neperpysku, He roTOBHOCTW BbINpsi-

P MUTENS, HEHOPMaJIbHOIO HanpsiXXeHWst Ha BXoe balnaca.
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VIMIMY/ABC

NCTOYHMKWN BECMEPEBOVHOIO MUTAHNA

PyKkoBOZACTBO MO 3KCMayaTaLmn
McTouHMK 6ecnepeboiiHOro NuTaHus

MMMNY/IbC ®OPA 6000-10000 BA

Koa WL L L OnucaHue oWNGKN
OWNGKN  HMe ownNbKnN
ey Pene pasom- OwwbKa ynpaBneHns BbIXOAHLIM pesie MHBepTopa (pesie pa3soMKHY-
KHYTO TO).
33 Pene 3amkHyTO | OwmMbKa ynpasneHns BbIXOAHbLIM pene MHBEPTOPaA (pene 3aMKHYTO).
HanpsixeHwue Ha BbIXOZe HBEPTOpa He B HOpMe 1an 3adpuKCpoBaHO
34 3aluTa HBEp- | MepeHanpskeHe Ha LUHe MOCTOSIHHOro Toka. Ecav owwnbka aBTo-
Topa MaTnyeckn He copoLLeHa, HeO6XOANMO 06PaTUTLCSA B CEPBUCHbIN
LIeHTP.
Owmnbka kabens o
.~ O6pblB WV HeBEPHOE MOAKI0YeHVe kabens napannenbHon paboTsl
35 napannefbHomn o
B napannensHon cucreme MBI,
paboTbl
MoTepsi cuHXpo- | Mpu NapannenbHon paboTe HeCKONbKIMX 3adUKCUPOBAHO OTK/IKOYe-
36 HU3UpYoLLero Hue kabenei napannensHor paboTbl AN HEKOPPEKTHAsA HAaCTpoka
curHana nNaT CUHXPOHMU3ALMN.
37 Owwmbka pacnpe-  Owwrbka pacnpeaeneHys Toka no Beixody Mexay Vb B napannens-
JileNeHns Toka HOU cucTeme.
OwwbkKa crHXpo- | HanpspkeHue nav YactoTta barinaca HaxoAATCA BHe AManasoHa CuH-
40 HU3aLMN NHBEP- | XPOHM3aLUK MHBEPTOPa (BbIXOA MHBEPTOPa He CUHXPOHN3MPOBaH
Topa u banaca | co Bxogom b6ainnaca/VIBI). Mpw nepekatoyeHn Ha balinac BOSMOXHO
(BXOZHOV ceT) | NpepbiBaHME NUTaHWUSA Ha BbIXOJeE.
41 KopoTkuii Tect AKTUBMPOBaH pexum KopoTkoro Tecta AKB (VBTN nepeiigeT B pexum
AKB AKB Ha 20 cekyHA A1 NPOBEPKN X MOAKNHOYEHNS).
AKTMBMpPOBaH pexum obcnyxmsaHus AKB. IBM nepeiigeT B pe-
ObcnyxunsaHmne o
42 AKE xum AKB 1 byaeT pa3psixaTtb 6atapeu fo HanpsxeHus 1,1*EOD
4SS X TPDEHUPOBKN.
O6cnyxunBaHne AKb He MOXeT 6bITb MPOM3BeAEeHO Mo NPUYNHe
43 Ouwwm6ka o6eny- 3apsaja MeHee 90% 1 ypoBHSA Harpysku Ha Bbixoge VBN meHee 20%
XnsaHusa AKb o
OT HOMWHAaNBEHOW MOLLIHOCTW.
A R Br/toueH BHeLLHWUIA pyyHo baiinac (onuwus). MBI nepeknounaca
44 PyuHow 6arinac pyHHoy @) P
B PeXM1M CTaTMyeckoro barinaca.
45 Owwmbka nonsip- | ObHapyxeHa olwnbka NoAKI0YeHVs baTapeli - HenpaBuibHas
HocTtn AKB NOJIAPHOCTb MOAK/TIOYEHNS.
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PyKOBOACTBO no 3KkcnayatTaunn

I/I M I-Iy A bc NcTouHnK 6ecnepeboiiHoro NnuTaHus

NCTOYHWKWN BECMEPEBOVHOIO MUTAHNSA VIMMYJTEC ®OPA 6000-10000 BA

7/ XpaHeHne 1 TexHnyeckoe

0bCNyXMnBaHMe
Y YYYYY)

7.1 | TexHn4yeckoe o6cny>xuBaHue

PeMOHT 1 obcnyxunBaHue VBT (kpome 3ameHbl 610Ka BcTpoeHHbIX AKB B MBI B McnonHeHmn co BCTpo-
eHHbIMU BaTapeamMu) JOMKHbI OCYLLIECTBAATECA B CNELMan3poBaHHOM CEPBUCHOM LieHTpe. Ecim cpok
CNyx6bl 610Ka BCTPOEHHbIX akKyMyNnaTOPHbIX 6aTapeli (3-5 neT npu TemnepaType okpyKatoLLeit cpesbl
+25 °C) npeBbILleH Unn batapen HencnpasHbl, HEOBXOAMMO 3aMeHUTL akKyMYyNATOPHble baTapeu.

AKKyMynsTopbl MBI TpebyoT MUHUMAaNbHOMO TeXHUYECKOro 06CNyXMBaHWSA. AKKYMYNATOPbI, UCMONb-
3yemble NS CTaHZapTHbLIX MOJeneln, - 3To HeobcnyxXrBaeMble, repMeTUUHbIe CBUHLL0BO-KUCIOTHbIE,
aKKyMynaTopel € knanaHom copoca (VRLA). Mpu NoakntoYeHnn K CeTn 3NeKTponmMTaHns He 3aBUCUMO
oT TOro, BKto4eH VIBI nan HeT, oH aBToMaTu4veckun ocylectsnseT 3apsaj AKb, obecneurBas npu aTom
3almMTy OT Nepesapsaja uau rnybokoro paspsga batapei.

* ecnn VIBT He NCnonib3yeTcs B TeYeHne ANNTeIbHOro BpeMeH ero Heo6xoA1MMo NOAKYaThL
K anekTpoceTn A4 nepesapsaskv AKb He pexxe uem kaxable 4-6 mecsiLeBs.

+ B pervioHax c xapkum knumatom AKB cnegyeT 3apsixaTb 1 paspskaTb kaxzple 2 Mmecsiua. CTaH-
AapTHOe BpeMs 3apsiAky JO/KHO BbiTb He MeHee 12 4acoB.

* B HOPMaJbHbIX YCIOBUAX CPOK CTYXKObI akKyMyNATOPOB COCTaBAseT oT 3 0 5 neT. B ciyyae ecnn
AKB HaxoAmnTCcst B MI0XOM COCTOSIHUM, X 3aMeHa A0/1XKHa 6bITb Mpoun3BeeHa paHee.

*  3aMeHa akkKyMy/nAaTopOB A0J1KHA BbIMO/IHATLCA KBa}'II/Iq)I/ILI'IApOBaHHbIM nepcoHanom.

*  Heobxoanmo NPon3BOANTL 3aMeHY akKyMy/IATOPOB Ha TaKoe e KO/INYeCTBO C MAEHTUYHbBIMUN
XapakTepuctnkamm. He A0NyCTMa COBMeCTHad yCcTaHoBKa 6aTape|7| Pa3HbIX r|p0|/13Bo,u,|/|Tene|7|
N pa3sHbIX MoZzeneri/eMKoCTu.

*  He C/leflyeT 3aMeHsITb akKyMynsTopbl MO OTAENbHOCTY. Bce akkyMynsiTopbl ciesyeT 3aMeHsTb
OAHOBPEMEHHO, C/ieflyst MHCTPYKLsSiM npoussoauTens AKB.

7.2 | Mepbl NpeA0CTOPOXKHOCTY NPY 3aMeHe 6aTapeii
1. I‘Iepe,a, AEMOHTa>XOM akKKyMynAaTOpOB HEOGXO,U,I/IMO CHATb YKpaLlleHud, Yacbl N Apyrne metaninde-
CKne npegmeTsbl.

2. Tpwu paboTe c AKB foMmKHbI Mcrnonb3oBaTbcst CU3, Takme Kak pesrHOoBbIe MepyaTku 1 canory,
VHCTPYMEHTbI C M30/IMPOBaHHbLIMY PYKOATKaMU.

3. Ecwm HEO6XO,CI,I/IMO 3aMeHUTb BCe CoeANHUTE/IbHblIe Kabenu, HEOGXOAVIMO Mcnonb3oBaTb OPUTrn-
HanbHble MaTepurasbl OT aBTOPU30BaHHbIX ,CI,VICTpVI6bPOTOpOB 1 CEPBUCHbBIX LLEHTPOB BO n36e-
XaHve neperpesa Win NCKpeHus, MCNosib30BaHMe Kabenen HEBEPHOIo CceYeHua 1N Trna MoxXeT
npunBecTn K BO3ropaHuio.

4. He f0NyCTUMO CKMraHve akkyMynsaTopoBs. AKKYMYNSATOPbI MOMyT B30PBaThCA.
5. He cnegyeT BckpbiBaTb akKyMysiTOPbI, 31€KTPONNT OYeHb SA0BUT U BPeAEH A/1S1 KOXW U rnas.
6. 3aMmblkaHWe NONOXMNTENLHOrO 1 OTPULLATENIbHOTO 3/1eKTPOA0B akKyMySTOpa MOXET NpuBecTy

40

Bepcus 23.03.26




PyKOBO,U,CTBO Mo 3KcnayatTaunn

I/I Mny A bc McTouHMK 6ecnepeboiiHOro NuTaHus

WNCTOYHWKW BECMEPEBEONHOMO MUTAHNSA VIMMYJTEC ®OPA 6000-10000 BA

K NMOpPaXXeHUo 31eKTpn4eckrM TOKOM Ui BO3ropaHuio.

7. TMpexze YeM npriKacaTbCst K TOKOBeAyLMM YacTsim AKB Heo6X0AMMO y6eANTLCS B OTCYTCTBUM
HanpsbkeHUs onacHoro HanpsixeHws. Lienb 6aTapeii He n3onpoBaHa oT BBoAa. MoXeT npucyT-
CTBOBAaTb OMacHoe HamnpskeHue Mexay knemmamu AKB 1 3a3emneHnem.

8. [laxe ecnu BXOAHOW BbIK/IOHYaTE/Ib OTK/AOYEH, KOMMOHEHTbI BHYTpU MBI BCe eLe cBA3aHbI C ak-
KyMynaTopaMmm n NpUCyTCTBYHOT NOTEHUMa/IbHbIE OMacHble Hanps>XXeHWA. nOBTOMy, npexae 4yem
BbIMOHATbL Kakne-nn6o paGOTbI no TexHn4eckomy OGC}'Iy)Kl/IBaHVII'O N PEMOHTY, CiefyeT pasom-
KHYTb BbIK/1KOYaTeb 6aTapel7| VNN OTCOEANHNTL NepemMblvKy Mexay 66TapeﬂMl/l.

9. AKKYMYNATOPbI BbIAAKOT ONacHOe HanpsXKeHne 1 ToK. O6cny>|<|/|BaH|/|e AKKYMYNATOPOB, Takoe KakK
3aMeHa, A4OJIXXKHO BbIMOJIHATLCA KBaﬂI/Id)I/IL[I/IpOBaHHbIM nepcoHanom, KOTOprIZ nveert ,qOCTaTOl—iHbII7I

OnMbIT 06CNYXMBaHMSA akKyMyIaTOPOB. Hukakuve gpyrvie nnua He Ao/KHbI MPOU3BOAUTL PaboThl
C akKymynsTopamu

7.3 | Npoueaypa 3ameHbl akkymynsatopos B VBIN

3ameHa BcTpoeHHbIX AKB MoXeT npor3BoanTbest 6e3 oTkntodeHnst VBM. Tem He MeHee npv NpoBeAeHu

npoueaypbl 3ameHbl AKB pekomeHzyeTcs nepekntounTb VB B pexirm ctaTtuyeckoro 6aiinaca.
BHUMAHMWE!

OTkAoveHne batapeliHoro Mmoayns npu pabote VBI B pexxume ot AKB npusegeT K oT-
K/ItoYeHnIo Harpysku. VB He obecneyrBaeT 6ecriepeboriHoe NUTaHne Harpysku npu oT-
KNIOYeHHbIX 6aTapesix.

[insi 3amMeHbl BCTPOEHHOro 6/10Kka akkyMynsTOPHbIX 6aTapeli He06X0AMMO BbIMOMHUTL CesytoLme
LencTBUS:

1. Kak nokasaHo Ha pucyHke 7.1, OTKPYTUTb LLECTb BUHTOB, CHATL INLIEBYO NaHenb VIBI v nnaHke
dukcaumm kaccet AKB.




PyKOBO,ﬂ,CTBO no 3KkcnayatTaunn

I/I M I-Iy A bc NcTouHnK 6ecnepeboiiHoro NnuTaHus

NCTOYHWKM BECMEPEBOMHOIO MUTAHNSA VIMMYJTEC ®OPA 6000-10000 BA

PucyHok 7.1. CHamue auyesol naHenu UbI

2. OTcoeanHUTb Kabenb baTapelriHoro Mozyns ot pasbema VIBIM 1 nssneds 6atapeiiHbiii 610k 13 MBM.
3. YcTaHOBWTb HOBbIV baTapeliHbili 610K, NOAKNIOUNTL Kabenb 6aTapeiiHoro Moayns K pasbemy Vbl
1 YCTaHOBUTb Ha MeCTO GUKCUPYHOLLIYIO MAAHKY Y MepesHIor NaHeb.
BHVUMAHWE!

EmKoCTb HOBbIX AKE KaK Mpagvao MeHbLue NacnopTHOro 3HaueHws. [Jis Toro, UTobbl HoBble
6aTapew BbILLW Ha PEXVM MOMHOK eMKOCTY, MPU NepBOM MCNoIb30BaHMN HoBble AKB
HeobXoAMMO 3apsxaTb B TeyeHe 48 Yacos.

OTpa6OTaHHbIe nnm HencnpaeHble 610k AKB AO0JIKHbI 6bITb YTUAN3npoBaHbl B COOTBETCTBUM C MeCT-
HbIMV HOpMaMWu 1 npaBniamMu O6an.LeHI/Iﬂ C onacHbIMK OTXOo4aMu.

BHMMAHWE!

3anpeLleHo yTnnmsmposaTte AKB MyTEM OKUraHMs, 3TO MOXET NPUBECTU K B3pbIBY. He BCKpbI-
BaTb 1 He NMOBpPexXAaTb akKyMyNsTOPbI, COAEPXALLUMIACH B HUX INeKTPOSUT TOKCUYEH.
M36eraTb KOPOTKOrO 3aMblKaHNS MeX/Ay MONOXUTENbHBIM 1 OTPULLATENbHBIM KOHTaKTaMm
6aTapeu, 3TO MOXeT BbI3BaTb UCKPeHVe N/1av Bo3ropaHue!

7.4 | O6LwWme Mepbl NPeAOCTOPOXKHOCTU Npu obcny>xuBaHmnm VBN

HECMOTPH Ha T0, 4T0 VIBM 6bIN CMPOeKTNpPOBaH N N3roToB/ieH AN obecneyeHsi 6€30MacHOCT Noab30Ba-
TeNd, HenpaBuibHOE NCMOJIb30BaHe MOXET MPYBECTU K MOPaXKeHWH 3N1EKTPUYECKM TOKOM 1T BO3ro-
paHuto. Ans obecneveHuns 6e3onacHoOCTn HEOGXO,CI,I/IMO CO6/'I}O,CI,aTb cegyrouine mepbl NpesoCTOPOXHOCTNAL

+  Mepep ounctkoit VBN AomkeH 6biTb MONHOCTBIO BbIK/OYEH.

+ Ouunctka MBI nponsBoanTCcs Cyxol TKaHbto. HeaonycTMo Ncnonb3oBaHne XUAKMX 1 a3po30-
NbHBIX YNCTALLNX CPEACTB.

*  BeHTUNAUMOHHbIE oTBepcTMA WBM He A0MXKHbI 6bITb nepekpbITbl NN 386/'IOKI/IpOBaHbI nocTo-
POHHUMWU NpeaMeTaMIn.
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PyKoBOACTBO MO 3KCMIyaTaLum
I/I MI Iy A b' McTouHMK 6ecnepeboiiHOro NuTaHus

NCTOYHMKWN BECMEPEBOVHOIO MUTAHNA VIMMYJTEC ®OPA 6000-10000 BA

7.5 | NpoBepka cocTtosiHua MBI

PekomeHgyeTcs NpoBepsiTh COCTOSHME paboThl MBI Kaxzble LWecTb MecsLeB.

Mpw BU3yanbHOWM NpoBepke HEOBXOANMO ybeanTbLCA B OTCYTCTBMY aBapUIAHON CBETOBOV 1 3BY-
KOBOW CUTHaNM3aLMM HeNCNpaBHOCTeN 1 OWNM6BOK Ha NepesHelt naHenn VBN

VcnpasHbIli BT gomkeH pabotatb B HOpMaibHOM pexume (pexim OH-naiiH). Ecam UBM

HaxoAnTCA B pexunme 6arinaca HeO6XOAl/IMO NpoBEPUTL OTCYTCTBME NMeperpy3ok, BHYyTPeHHUX
0TKa30B 1 OLUMBOK.

batapen He f0/KHbI pa3psaxaTbcsa ecin Ha Bxoge MBI npucyTcTByeT HOpMaibHOe Hanpsixe-
Hue. Ecan VBN paboTaeT B pexxnme ot AKB, He06x0A1MMO NpoBepuTL NapameTpbl BXOAHOW ceTn,
y6eAnNTbCS, UTO He Bbl1 aKTUBMPOBAH TECT UM BMeLLaTeNbCTBO OnepaTtopa.

7.6 | XpaHeHmne

PekomeHgyeTca xpanuTe MBI B 3aBOACKON ynakoBke.

Mepep oTnpaBKol Ha XpaHeHWe cneayeT 3apsanTb VIBM B TeueHre 12 yacoB. PekoMeHAyeTca XpaHUTb
VB B cyxoM npoxnagHOM mecTe. Bo Bpemsi XxpaHeHNs peKkoMeHAyeTcs nepuogmnyeckn nssnekatb MbM

M NOAKIOYATL ero K 3/1eKTPoCeTN ANS OCyLLecTBNeHNS NoA3apaaa BCTpoeHHbIx AKB (ana sepcumn UBM
€O BCTPOEHHbIMY 6aTapesamu).
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VIMIMY/ABC

NCTOYHWKWN BECMEPEBOVHOIO MUTAHNSA

PyKoBOACTBO MO 3KCMayaTaumnm
MNcTouHnK 6ecnepeboiiHOro NuTaHus

MMMNY/TbC ®OPA 6000-10000 BA

8 / TIPUNTOXEHME Ne 1. Cneumoukamm
00000000

Ta6nuua 8.1. TexHnyeckmne xapakrepmuctukm VBN

MOZAE/b

MowHocTb, BA/BT

MopkntoveHme

®OPAH

®OPA 6000 ®OPAH 6000 ®OPA 10000 10000

6000/6000 6000/6000 = 10000/10000 10000/10000

OgHodasHoe (1P + N + PE)

pem. Toka

HomunHanbHoe HanpsxeHwue, B ne-

200/208/220/230/240

HWXHAsA rpaHnua
HanpsxeHus nepe-
xog4a B pexxum AKb

176 npuv Harpyske 91 ... 100%; 154 npu Harpy3ke 76 ... 90%;
132 npwn Harpyske 51 ... 75%; 110 npu Harpy3ke < 50%

HWxXHAs rpaHnua
HanpsXeHna BO3-
BpaTa B HOpMaJib-
HbI pexxum

192 npu Harpyske 91 ... 100%; 170 npwv Harpy3ke 76 ... 90%;
145 npw Harpyske 51 ... 75%; 121 npw Harpyske < 50%

JonycTuMblii
ZManasoH BXoz-
HbIX Hanpsxe-
HWIA, B nepem.
TOKa

BepxHsis rpaHvLa

Hanps>xeHusa nepe- 288
xoga B pexum AKb
BepxHsa rpaHuua
BO3BpaTa B HOP- 281

MasibHbIV PexymM
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VIMIMY/ABC

NCTOYHMKWN BECMEPEBOVHOIO MUTAHNA

MOZAE/b

PyKkoBOZACTBO MO 3KCMayaTaLmn
McTouHMK 6ecnepeboiiHOro NuTaHus

MMMNY/IbC ®OPA 6000-10000 BA

DOPA H

@®OPA 6000 ®OPA H 6000 10000

©®OPA 10000

JlonycTUMbIVi AnanasoH BXOAHOV

MNCKaxeHust BXogHoro Toka THDI

40...70
yactoThbl, 'y
BX0oAHOM KOG HULMEHT MOLLHOCTMN >0.99
MakcnManbHbI BXOAHOM TOK
(MpY HOMWHANBHOM HaMPsSXeHUN 33 40 52 60
230 B nepem. Toka), A
CyMMapHbIii ko3¢ . rapmMoHuyeckme <a9%

JlonycTUMBI AnanasoH
HanpsixeHwni barinaca

BepxHuii npeaen HanpskeHus 6aiinaca
+25% ... + 10%: HacTpanBaeTcs, No ymon4aHuto: +15%
Hw>XHW npepen Hanps>xeHns 6aiinaca
-40% ... - 10%: HacTpanBaeTcsi, N0 ymonyaHuto: -20%

CoBMmecTHast paboTa C reHepaTopoMm

Moaknto4veHve

MNoanepxnsaetca

OpHodasHoe (1P + N + PE)

HoMnHanbHoe BbIXoAHOE
Hanps>XxeHwne, B nepem. Toka

200/208/220/230/240 (HacTpanBaeTcs)

BbIXOAHOM TOK (MPY HOMUHaNBEHOM
HanpsbkeHun 220 B nepem. Toka), A

27 46

BbIxogHOM KO3 ULMEHT MOLLHOCTHA

1 (0.9 npu HanpsxeHnn 200/208 B)

CTabunbHOCTb HanpsaxeHua




PyKOBOACTBO no 3KkcnayatTaunn

I/I M nyA bc MNcTouHnK 6ecnepeboiiHOro NuTaHus

NCTOYHWKWN BECMEPEBOVHOIO MUTAHNSA VIMMYJTEC ®OPA 6000-10000 BA

®OPAH
10000

MOZAENb @®OPA 6000 ®OPAH 6000 ®OPA 10000

OTK/IOHEHUS HAMPSKEHWS MPW CTY-

< 5% (npw copoce/Habpoce Harpy3sku 0% - 100% - 0%)
NeHYaToOM U3MEHEeHUW Harpyskn

Bpems BoccTaHOBNEHMNS < 40 mcek (npw copoce/Habpoce Harpysku 0% - 100% - 0%)
HopmanbHbli 45 ... 55 (8x04 50 ML)

HommHanbHas | PEXMM (CHXPOHM- 55... 65 (Bx0z 60TL),

BbIXOAHAR Sauna CBXOAHON HacTpavBaeTcs

yactoTa, 'y CeTbio)
Pexxum AKB 50/60 + 0.1%

Kpecr-paktop 31

CyMMapHblii Ko3pdULMEHT rapmo-
HUYECKNX NCKaXEeHWIA BbIXOAHOMO
HanpsxxeHns THDu

< 1% Npw NNHeNHOW Harpyske
< 5% npwu HennHerHOM Harpyske

dopma curHana Yncras cmHyconaa

HopmanbHbii
pexnm <-> pexmnm 0
AKB
Bpewms nepe-

K/TOYEHWA, MC

HopmanbHbii
pexmnm <-> pexmnm 0
6annac

HopmanbHbii
pexunm

95%

KNz,

ECO pexum 98%

MapameTpbl BcTpoeHHbIX AKB (VRLA) 12B / 9Au BHiLI?EME 12B / 9Au BHiLI'(JEME
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VIMIMY/ABC

NCTOYHMKWN BECMEPEBOVHOIO MUTAHNA

MOZAE/b

PyKkoBOZACTBO MO 3KCMayaTaLmn
McTouHMK 6ecnepeboiiHOro NuTaHus

MMMNY/IbC ®OPA 6000-10000 BA

DOPA H

@®OPA 6000 ®OPAH 6000 ®OPA 10000 10000

Konnuectso BcTpoeHHbIX AKB
HomunHanbHoe HanpsXXeHue WnHbI 192/216/240/264/288
AKB, B nocT. Toka (HacTpanBaeTcs, no ymonyaHuio 192B)
3aBucut 3aBucnT
Bpems pesepBrpoBaHus 5 OT eMKOCT! 3 OT eMKOCTH
(NpV HOMUHaNBHOW Harpyske), M1H BHELLUHUX BHELLHNX
AKB AKB

Bpewms nepesapsaga AKb 2o 90%
eMKOCTU (TUMOBOE), Yac

HanpsixeHne nogzaepxrBatoLLero
(Float) nogsapsiaa, B/an.

2.10 ... 2.35 (HacTpavBaeTcs, Mo ymonyaHuto 2.25)

MakcrManbHbIi Tok 3apsiaa AKB, A

HopmanbHblili pe-
Xnm / Pexkum AKB

MNeperpysovHas

5 12 5 12
(HacTpamBa- = (HacTpamBa- = (HacTpauBa- | (HacTpavBa-
eTcs) eTcs) eTcsd) eTcs)

105% ... 110%: nepexo Ha 6alinac / oTkaYeHne Yepes
10 MuH
111% ... 125%: nepexoz Ha 6arinac / oTkatoyeHne Yepes 1 MUH
126% ... 150%: nepexoz Ha 6alinac / otkntoyeHne Yepes 30 cek
>150%: nepexoz Ha b6alinac / otkntoyeHne Yepes 200 Mcek

CMoco6HOCTb

Pexum baiinaca

> 125%: Bpems paboTbl He OrpaHNYeHo

126% ... 130%: oTK/ItOYeHVEe Yepes 5 MUH

131% ... 150%: oTktoUYeHve Yepes T MUH
> 150%: oTkAoueHMe yepes 200 mcek

3alyyTa oT KOPOTKOro 3aMblKaHUs
Ha BbIXoge

OtkntoveHue VBN




PyKOBOACTBO no 3KkcnayatTaunn

I/I M nyA bc MNcTouHnK 6ecnepeboiiHOro NuTaHus

NCTOYHWKWN BECMEPEBOVHOIO MUTAHNSA VIMMYJTEC ®OPA 6000-10000 BA

®OPAH
10000

MOZAENb @®OPA 6000 ®OPAH 6000 ®OPA 10000

HopmanbHbIl pexum: nepexos Ha 6arinac

Meperpes Pexxum AKB: oTktoueHue VBN

Huskunii 3apsa AKB CurHan Tpesoru n otkaouveHue VBN

ABapuiiHoe oTKYEeHVIE MO BHeLLHe-

My curHany (EPO) OtkntoveHue VBN

OTKa3 BXOAHO ceTu, H13KuIA ypoBeHb 3apssa AKB, nepe-

VHAMKaLWA (ayAnO 1 BU3yansHas) rpy3ka, obLias aBapuvs, pexum barinaca, pexum AKb

USB, RS232, EPO, RS485.

BcTpoeHHble KOMMYHMKALMOHHbIe CMmapT-cnoT (415 onumoHansHo yctaHoBk SNMP/Cyxiix
VNHTepdeicl KOHTaKTOB),

KapTa napannenbHoin paboTkl (ONLUMOHaNBHO)

MapannenbHas pabota 210 4-x VBN

BxozHble/BbIXO4HbIE pas3beMbl nepe-
MEHHOro ToKa

Knemmbl / Knemmebl + [EC-C13x2

Temnepatypa akcnayatayumn 0...+40 °C

TemnepaTtypa XxpaHeHus -40...+70 °C

JlonycTmas BAaXHOCTb 20 ... 95 % ripw 0...+40 °C (6e3 koHgeHcaLun)
CTeneHb 3aLMTbl 060/104KN 1P20
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VIMIMY/ABC

NCTOYHMKWN BECMEPEBOVHOIO MUTAHNA

MOZAE/b

PyKkoBOZACTBO MO 3KCMayaTaLmn
McTouHMK 6ecnepeboiiHOro NuTaHus

MMMNY/IbC ®OPA 6000-10000 BA

®OPAH

@®OPA 6000 ®OPAH 6000 ®OPA 10000 10000

BblcOTa yCTaHOBKM Haj ypOBHEM
Mops, M

<1500 (100% Harpyska), IMHelriHoe CHIKEHWNE BbIXOAHOA
MOLLHOCTW 0 67% npw BbicOTe ycTaHoBKM 5000 M

YpOoBeHb LUyMa Mpw MOMHOM Harpyske

Fabaputbl (LLXMXB), Mm

< 58 ABA Ha paccTosHUM 1 M

190 x 610 x 190 x 610 x 190 x 610 x 190 x 610 x
563 324 563 324

Macca, kr

besonacHocTb

59 13.1 60.3 13.4

IEC/EN62040-1, IEC/EN60950-1

SMC

IEC/EN62040-2, IEC61000-4-2, IEC61000-4-3, IEC61000-4-4,
IEC61000-4-5, IEC61000-4-6,IEC61000-4-8

* CHUXEHMEe MaKCUMabHO AONYCTUMBIX 3HaYeHn 40 80% EMKOCTH, KOrja BbIXOAHOE HanpsxeHue
HacTpoeHo Ha 200/208 B nepeMeHHOro Toka.

** XapakTepuCTUKL yCTPOCTBA MOTYT M3MeHSATLCS 6€3 A0MONHUTENbHOTO YBEAOMIEHMSI.

2026
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VIMIMY/ABC

NCTOYHWKWN BECMEPEBOVHOIO MUTAHNSA

PyKoBOACTBO MO 3KCMyaTaLum
MNcTouHnK 6ecnepeboiiHOro NuTaHus

MMMNY/TbC ®OPA 6000-10000 BA

[Tonnoxerwe B.
«Cyxme» KOHTAKTbI (ONUW4)

MBI MoryT ocHaLLaTbCa CMapT-pasbémamm AByx TUNoB: pasbeém Trna DBI nan Phoenix (cm. puc. A.1).
MakcManbHbI BXOAHOW TOK B 0601X Cyqasx He AOMKeH npesbiwate 1 A.

PYHKLMW KOHTAKTOB NMpuBegeHbl B Tabanue A.1

Asapuis UBM

O6uan aBapus

GND i}

YpanéHHoe
OTKNK4YeHune

rT

®

MecTounHuk
nUTaHus

a. Pasbém DB9
PucyHok B.1. «Cyxue» KoHmMakmeol

©®
@
@ ;ig);zm;nwb\ﬁ
©)

McTouHmnk
nuTaHns
GND 1|

Ownbka ceTn

YaanérHoe —
oTKIoYeHe

Pexwum 6aiinaca

Huskoe

Hanp:
Ha AKB N

HopmanbHbiit pexiim

Huskoe

HanpsikeHne

Ha AKB

Ouwnbka cetnn Obuas aBapuist

Pexum 6aiinaca

O 00 N O U1 A W N =

Asapus B

b. Pasbém Phoenix

Ta6nunua B.1. PYHKLUNN «CYyXMX» KOHTaKTOB

KoHTakT

Asapwis VBT 1 9

Obuas aBapua | 2 7

GND 3 2
YpanéHHoe 4 4
OTK/IOYEeHMe

McTouHmk 5 ]
nuTaHus

Pexwnm 6arinaca | 6 8
Hun3koe Hanps- 7 6
XeHuve Ha AKB
HopmanbHbIl 8 5

pexum

Owwnbka cetun 9 3

50

DB9 Phoenix

OonucaHue

KoHTakTbl 1 11 5 pasoMkHyTbI npu asapumn VIBM. Ecniv MBI nenpa-
BeH, KOHTaKTbl 3aMKHyTbI (NC)

KoHTakTbl 2 1 5 pa3oMkHyTbl npw aBapuun VBT, Ecan NBIM ncnpa-
BeH, KOHTaKTbl 3aMKHYTbI (NC)

3asemsieHVie BHELLHEro UCTOYHMKA MNTaHWA

Ecnv nuTatowas cetb focTtynHa, VIBIM oTkaroYaeT BbinpaMnTelb
1 NHBepTOP. B pexume paboTbl oT AKB - MOIHOCTLIO OTKOYaeTCs

BHeLWHNI NCTOYHMK NUTaHWs. 12 ... 24 B NOCTOSIHHOIO TOKa,
COBMeCTHOe NoAKAYeHne

KoHTakTbl 6 1 5 3aMKHYTbI Npy paboTe B pexuvme barinaca. KoH-
TaKT HOPMasbHO PasoMkHyT, NO

KoHTaKkTbl 7 1 5 pa30MKHYTbI MPY HWU3KOM HanpsixeHun Ha AKB.

KoHTakTel 8 1 5 3aMKHYTbI npu pa60Te B HOPpMa/ZibHOM pexrmMme

KoHTakTbl 9 1 5 pa3oMKHYTbI NPy OLLNGKe ceTn
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PyKOBO,CI,CTBO Mo 3KcnayatTaunn

I/I M ny A bc VicTouHvik 6ecnepeboiiHoro nuTaHus

NCTOYHMKWN BECMEPEBOVHOIO MUTAHNA VIMMYJTEC ®OPA 6000-10000 BA

NMPAMEYAHUE
LIIJ CeefeHus, NpuBeAeHHbIe B JaHHOM PYKOBO/CTBE, MOrYT 6bITb M3MeHeHbl 6e3 npeasapu-
Te/NIbHOr0 OMNoBeLLeHNs.

3a gononHUTeNbLHOW nHdpopmaumein obpallaiitech:
000 «CUCTEMOTEXHNKA»

125239, r. Mocksa, yn. KonTtesckas, 73c1

+7 (495) 256-13-76

Info@impuls.energy

www.impuls.energy

WNHdpopmaums 06 agpecax, TenedoHax CePBUCHbBIX LLEHTPOB, OCYLLECTBASIOLLMX rapaHTURHYHO 1 NOCTra-
paHTUHYIO NoasepkKy 1 peMoHT VBN UMMY/IbC pa3smelleHa no agpecy:

https://impuls.energy/podderzhka/servisnye-tsentry

N3rotoBuTens:

000 «CNCTEMOTEXHUKA»

CTpaHa nsrotosneHuns: Poccmsa

125239, r.MockBa, KonTesckas, 73, ctp.1
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