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MIHQOPMaLWA MO NCMONb30BaHMKO
PykoBOACTBa

HacTosiLLiee pyKOBOACTBO COAEPXKNUT MHGOPMALMIO MO YCTaHOBKE, MOAKIOUYEHWIO, GYHKLIMOHNPOBAHNIO
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BbICOKOTEXHOIOTMYHbBIMW, COOTBETCTBYIOT TPE6OBAHNAM akTyaslbHbIX CTaHAAPTOB MO 3/1eKTPOMarH1UTHOM
COBMeCTUMOCTU 1 6e3onacHocTu. Mepes npoBeseHvieM Ntobbix paboT ¢ MBI HeobxoA1MMO BHUMATENBHO
03HaKOMUTBCA C CoZepXaHem HaCTOSLLEero pyKoBOACTBa.

Monb3oBaTenun
HacTosiLLee pykoBOACTBO NpeAHa3HayYeHo /19 CEPBUCHOMO 1 06CNYXMBaOLLIErO NepcoHana.

MNpumeyaHmne

Halla koMnaHVs oCyLLLeCTBASET MNOHbIV CNeKTPp paboT Mo TeXHUYeCKoMy 06CNYXMBAHMIO I PEMOHTY
MBI. 3aka3uumk MOXeT 06paTUTLCS 3@ MOMOLLIbIO B HaLL F1aBHbIN 0dUC AN pernoHanbHbIli aBTopuso-
BaHHbI CEPBUCHBI LIeHTP. ECM He 0roBopeHo 1HOe, HacTosiLLiee PyKOBOACTBO MOXET MCMO0/b30BaThCs
TONbKO B KauecTBe MHCTPYKUUW ANst Monb3oBaTeneld, n ntobas cogepxallascs B HEM HGopMaLms
He noApasymeBaeT HUKaKUX rapaHTuit. Mpu mogepHuMsaumm UBIM nav no Apyrum npuymHaM HactosiLiee
PYKOBOZACTBO MOXET 6bITb O6HOB/IEHO B OAHOCTOPOHHEM Mopsijke 6e3 NpeABapyTeIbHOrO yBeOMAEHNS.
AKTyanbHble BepCun JOKyMeHTaLMM pa3MellieHbl B COOTBETCTBYHOLLIMX pasjenax Ha caiiTax KomnaHum
www.impuls.energy.

Mepes ocyujecTBAEHNEM NtO6LIX MaHUYAAUMY ¢ VBN HeobxoaMmo y6eanTbCs, UTO UCMob3yeTcst
aKTyanbHas Bepcus JOoKyMeHTa.

Bce npaBa 3aluLLeHbl.
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He BAVSIOLLVE HA HAZEeXHOCTL 1 6e30MacHOCTb 3KCrTyaTaummn. 3a Nogpo6Ho MHbopmaLmeit
Mo NpoAyKLuM Bbl MoXeTe 06palLaTbCs:
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1/ Mepbl 6€30MacHOCTU

HacTosiLee pykoBOACTBO COAEPXUT MHPOPMaLMIO 06 yCTaHOBKe M 3KCryaTaumm moaynsHoro UBM.
Mepey ycTaHOBKOW HEOBXOAMMO BHMMATENbHO 03HAKOMUTLCSA C HACTOALLMM PYKOBO/ACTBOM.

YcTaHoBKa, HaCTpOIZKa, BBO/ B 3KCNyaTalnto 1 OGCI’Iy)KI/IBaHI/Ie VIBIM £O/MKHBI OCyLLeCTBNATLCA TOJIbKO akK-
KpeanToBaHHbLIM MHXEHEPOM. KBa/'II/Iq)I/IKaLI,I/IH TEXHUYECKOro CreLmanincTa JomkHa bbiTe AOKYMEHTa/IbHO
noATBepXAeHa HernocpeACTBEHHO nponssoguntesiem 060pyAOBaHI/IFI nm6bo ero O¢I/ILJ,I/Ia}'IbeIM npeacrasu-
TefieM. HeBbINoOJ/IHeHWe 3TOro Tpe6OBaHI/IF| MOXeT NpuBeCTUN K BOSHUKHOBEHWIO pUCKa A4/1A 6e3onacHoCT
nepcoHana, NoBpexXaeHam 1 BbIXO4Y N3 CTPOSA O60pyAOBaHVIﬂ, a TaKXXe aHHY/IMPOBaHWKO rapaHTnn.

1.1 | OnrcaHue NpegynpeXxgatoLmx Hagnucei

['Ipe,qynpe)K,a,arou.l,l/le 3HaKWM yKa3blBakOT Ha BOSMOXXHOCTb TPAaBMVPOBaHWA NepCcoHana nan noBpexaeHns
o6opy,qosaHv1$|, a TaKxKe cofepxXat MHCTPYKLMK O TOM, KakK 1n36exaTb BO3HUKHOBEHWSI ONacHbIX CI/ITyaLI,I/IIZ.
B HacTosawem PYKOBOACTBE MPUMEHAKTCA TP OCHOBHbIX TUMNa NpeaynpexaatoLinX 3Hakos.

OMNACHOCTb!
Prck nonyyeHns yseunii unn netanabHOro NCxoza A8 nepcoHana.

NPEAYNPEXAEHWNE!
Purck nonyyeHwsi cepbE3HOIA TpaBMbl N MOBPEXAEHNS 060pyA0BaHNIS.

BHVUMAHWE!

Puck nospexaeHna o6opyp,osaH|/|ﬂ, noTepun AaHHbIX AN YXYALLIEHUA XapakKTepucTuk
CNCTEMBI.

e

MpeaynpexaatoLLise 3HaKN HaHeCeHbl Ha KOMMOHEHTaX 060PYA0BaHNIS, @ TakxKe UCMONb3YIOTCA B TeKCTe
HaCTOSLLLEro PyKoBO/CTBA /15t aKLLeHTVPOBaHUSA BHUMAaHWUS NepCcoHana Ha KPUTUUHBIX C TOUKM 3peHUs
6e30MacHOCTV onepaLuvsax Npu aKcryaTaumm 060pyAoBaHMS.

MPAMEYAHME:

[laHHBIM 3HaKOM B TEKCTE HaCTOSALLLEro PYyKOBOACTBa OTMeYeHbl 0MO/IHUTE/IbHbIe BaXXKHble
NOoACHEHNA K OCHOBHOMY COAePXMMOMY.

‘

1.2 | MyckoHanago4Hble pa6oThl

WHXeHep, OCyLLeCTBASIOLLMIA YCTaHOBKY, NOAKIHOYEHE 1 NMYCKOHANaA0uHbIe paboThbl, 40/KeH o61agate
Heob6X0ANMbIMUN 3HAHUAMU B 061aCTIN 3NEKTPOTEXHIVIKM 1 TEXHUKI 6e3onacHocTu. K paboTe ¢ 060pya0BaHw-
€M ZJ0MNyCKatoTCs TObKO CeEPTUGULIMPOBAHHBIE MPOU3BOANTENEM VI €70 0bULMaNbHBIM MPeaCcTaBuTeNnem
crneunanmncTbl, obnagatoLme HeobXoANMbIMUN 3HAHUAMYN 06 0COBEHHOCTSX PaboTbl 060PYA0BAHUS, A TaKxKe
HaBbIKaMW MO ero HacTpolike 1 06CNyXMBaHMI. HecobntogeHre 3Toro TpeboBaHVs MOXET NPUBECT
K MOBpexaeHo 060pyA0BaHIS, HECHACTHBIM C/ly4asim, @ Takxke K aHHY/IMPOBaHWIO rapaHTum Ha VIBM.
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PykoBo/CTBO MO 3KCMAyaTaumm

VI Mny bc NCTOYHWK becrniepeboiHOro nuTaHns

WNCTOYHUKM BECMEPEBONHOIO MUTAHUSA MMMYNbC MOAYJTb CK 50-600 kBA

1.3 | O6wme Tpe6oBaHUA NO TeXHMKe 6e30NacHOCTMN

B Tabnwvue 1.1 npvBeaeHbl 0603HaUYeHUs NpeaynpexatoLLIX 3HaKoB 1 06LLe PEKOMEHAALMM O TOM,
KaK 136exaTb BO3HMKHOBEHWSI OMacHbIX CUTyaLMiA.

Ta6nuua 1.1. O6LMme Tpe6oBaHWNA NO TeEXHNKe 6e30MacHOCTU

+ PaboTbl O/MKHbI BLIMOAHATLCS TONBKO KBaNNPULIMPOBAHHBLIM MHXEHep-
HbIM NMePCOHaNoM.

HacToswwmii BN npegHasHayveH TOAbKO 418 KOMMepUeckoro 1 npo-
MbliLwieHHOro npumeHeHns n HE MPEAHA3HAYEH ana ncnonb3osaHus
B MeJNLMHCKMX LieNsx B COCTaBe CUCTEM XM3HeobecneveHns naymeHTa.

P>

OMACHOCTb!

I'Iepe,u, Ha4yaniom paGOTbI Tpe6yeTcn BHMMAaTE/IbHO O3HAaKOMNTbCA C HAaCTO-
ALLKM PYKOBOACTBOM MO 3KCMayaTaunn, UsydmnTb BCe npeaynpexaatoLive
Hagnmcn n cnefoBatb MHCTPYKUUAM.

>

MPEAYMNPEXAEHNE

Bo Bpemst paboTbl yCTPOICTBA 3aMpeLLeHO NpUKacaTbCsi K MOBEPXHOCTSM,
0603Ha4Y€eHHbIM aHHBIM 3HaKOM, BO U36exaHe MosTyYeHN st 0XOroB.

>

MPEAYMNPEXAEHNE

B coctaBe VB MMeOTCS KOMMOHEHTbI, YUyBCTBUTEIbHbIE K BO3AENCTBUIO
371eKTpocTaTMyeckoro paspsja. Mepes Hayanom paboT, CBA3aHHbIX C BHY-
TPEeHHVM J0CTYNOM, HEOB6XOAMMO NPUHATL MePbI MO 3aLLUTe KOMMOHEHTOB
MPEAYNPEXAEHUE VBl oT 31ekTpocTaTnyeckoro paspsija.

B>

1.4 | Tpe6oBaHMA 6e30NacHOCT NPU NepeMeLLEHNN U MOHTaXe

B Tabnuue 1.2 npvBeseHbl TpeboBaHWS 1 pekoMeHAaLMK K nepemMeLLeHnto 1 yctaHoske VBMT B 3aBu-
CUMOCTW OT TUNa NpejynpexjatoLlero 3Haka.

Ta6nuua 1.2. Tpe6oBaHMA K NnepemMeLLeHUI0 1 ycTaHoBKe VBT

+ [pu BO3HNKHOBEHMI 0Yara BO3ropaHus He06X0AMMO NCMNO/b30BaTh
TONBKO CMeLnan3vpoBaHHble NOPOLLKOBbLIE OFHETYLUNTENN, NPeHa-
3HaYeHHble 419 PaboThbl C 31eKTPOYCTaHOBKaMM MO HanpsbkeHeM.
MprMeHeHne N60ro XNAKOCTHOrO OrHETYLLNTENst MOXEeT NPUBECTA
K MOPaXeHWH 31eKTPUYeCKNM TOKOM.

+ KoHTakT Yenoseka c VBl nocpescTBOM MOKPbIX PyK 60 BNAXHbIX MaTe-
pranoB MOXeT NMPUBECTU K MOPaKEH IO 31eKTPUYECKM TOKOM.

[Ins 3aLWMThI OT NOPaKeHUs 31eKTPUYECKM TOKOM MNP NPOBeeHNN
paboT Mo NOAKNOYEHUNIO 1 NYCKO-Hanajke 060pyA0BaHNS HEO6X0AMMO
MNCMONb30BaTh OCHOBHbIE 1 BCMOMOraTe/ibHble CPeACTBa NHANBUAYab-
Hol 3awmT (CK3).

OMACHOCTb!

+  ObopyaoBaHMe He06X0AMMO YCTaHaBAMBATL BAANN OT UCTOYHMKOB Terna
1 BEHTUNALMOHHbIX OTBEPCTUNIA BbIBpOCa HarpeToro Bo3ayxa.
) + 3anpeLLaeTcs 3anyckaTb CUCTEMY, eCv O6HapyXeHbl Kakre-1Mbo nospex-
MPEAYTPEXXAEHWE feHVst NMBo HeCOOTBETCTBUA 060PYAOBaHMS OMMCAHNIO MPOU3BOANTENS
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VI MI Iy b' : NCTOYHWK 6ecnepeboiiHOro NuTaHus

WNCTOYHUKN BECMEPEBOMHOIO MUTAHSA MMMYNbC MOAYJTb CK 50-600 kBA

+ 3anpeLyeHo yctaHaBamBaTb MBI B MecTax, rae BO3IMOXHbI BUOpaLMOH-
Hble BO3/elcTBuS.

+ Tpe6oBaHVAMU K MUKPOK/IMMATY MOMELLEHUS, B KOTOPOM pacrosiaraeTcs
BHVMAHVIE! WBM, npvseaeHsl B Pasgene 3.1

1.5 | Tpe6oBaHUA 6€30MacCHOCTU NPU HaCTpPoOLiKe U 3KCNyaTaummn

B Tabnuue 1.3 npuBeseHbl TpeboBaHMA 6e30MacHOCTY NPU HACTPoiKe 1 akcnayaTauun VIBMN B 3aBrcK-
MOCTW OT TUNa NpejynpexzaatoLero 3Haka.

Ta6nuua 1.3. Tpe6oBaHMa 6€30MaCHOCTU NPU HACTPOiKe U 3KCNyaTaumm

+ [lepes NOAKNOYUEHVIEM CUIOBbIX Kabenel HeobXoAMMO Y6eanThCSs, UTO
Kabesb 3a3eMeHs HaZEXHO nogitoyeH. Kabenv 3a3emneHns 1 Helitpann
[O/DKHbI COOTBETCTBOBATb 06LLENPOMbILLIEHHBLIM TPE60BaHMISIM 1 PEKOMEH-
JaLMsSM PerynpyroLLIER JOKYMEHTaLMN.

+ [llepes MaHVMYAALMSMY C CUIOBBLIMU Kabesimm HeobXoaVMO yoeanTb-
s, U0 MBI OTK/IHOYEH OT BCeX UCTOUHMKOB NiuTaHus. BAXKHO! Mocne
OMACHOCTb! OTK/IIOUEHVIS YCTPOVICTBA OT NUTAIOLLIEN CeTU TpebyeTcs He MeHee 10 MUHYT
AN5 pa3psifa BHyTPeHHVX emkocTel VIBMT. Mocne Yero HeobXoAMMO Npu no-
MOLLI MY/IbTUMETPA U3MEPUThL HaNpPsKeHVe Ha BbIXOAHbIX Knemmax MBI
1 ybeanTLCA, UTO ero 3HaueHvie He NpeBbIllaeT 36 B NOCTOSAHHOrO Toka.

+ [Ans 3almnTbl OT TOKa YTEUKM, FeHePUPYEMOro Harpy3Koi, HeobxoAnmMo
ncnonb3oBath AndpdepeHumansHele asTomaTbl UM Y30 cOOTBETCTBYHO-
LLIero HOMMHana.

MPEAYMPEXAEHVE ° Mocne annTENBbHOro XxpaHeHus nnv npoctos VBN HeobxoAnMo npounsse-
CTV MOJIHYO MPOBEPKY CUCTEMbI Nepej BKHYeHNeM.

1.6 | Tpe6oBaHMA 6e30NaCHOCTM NPU NPOBEAEHNN 06CNY>KMBaAHUA U PEMOHTA

B Tabnuue 1.4 npvBeeHbl TPe6OBaHWS K MPOBEAEHNIO 06CYXMBaHWS 1 peMoHTa VB,

Ta6nuua 1.4. Tpe6oBaHMA K NPOBeAEHNIO 06CY>KMBaHUA U PEMOHTa

+ Bce paboTbl N0 TEXHNYECKOMY 06CTYXXMBAHNIO, CBA3AaHHbIE C BHYTPEHHIM
[OCTYMOM, AO/KHbI BbINONHATLCS TONbKO akKPeAUTOBaHHbLIM NepCcoHanom
C MPVYIMEHEHVIEM CMELMANbHOTO MHCTPYMEHTa 1 060pyA0BaHus. He gonyckaeTcs
CbEM 3aLLMTHBIX NaHenel 1 NpoBeAeHNe paboT Mo BHyTPEHHEMY 06CNyXIBa-
HIIIO CUCTEMbI IMLIAMK, HE MEIOLLIMMU COOTBETCTBYIOLLIEH aKKpeaUTaLmm.

* AKKymMynsTopHble 6atapen (AKB) SBASIOTCA NCTOYHMKOM OMACcHOro Hamnpsxe-
HUA. MpY 3TOM PUCK KOHTaKTa 06CNyXMBatoLLLEro nepcoHasna ¢ KOMMOHeHTamu,
OMACHOCTb! HaXOAALLMMUCH MO HAaNPSKEHVEM, CBEAEH K MUHMYMY. MPAMOiA KOHTaKT
C KIeMMamu akKyMynsTopHbIx 6atapeit n knemmamu MBI BO3MOXEH TONbKO
NPV CHATWM 3aLLUMTHBIX NaHenen cneumanbHbIM MHCTPYMEHTOM. Taknm 06pasom,
BbIMO/IHEHME NPUBeJEHHbIX B HAaCTOSALLEM PYKOBOACTBe TpeboBaHWIA NpeaoT-
BpaLLlaeT BO3HVKHOBEHME NOTeHLMaNbHO ONaCHbIX CUTYaLMiA.
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WNCTOYHUKM BECMEPEBONHOIO MUTAHUSA MMMYNbC MOAYJTb CK 50-600 kBA

MBI NonHOCTLIO COOTBETCTBYET TPe6oBaHMsAM cTaHAapTa «OCT P M3K 62040-1-1-2009,
IOCT IEC 62040-1-2018. O6Lme TpeboBaHWs 1 TpeboBaHWs 6esonacHocTy Ans B,

BHUMAHWE! NCNonb3yeMblX B 30HaX A0CTyMNa onepaTtopa»

1.7 | Mepbl NpeaoCcTOPOXKHOCTM Npu paboTte c AKB

B Tabnuue 1.5 npuBeseHbl Mepbl NPejoCTOPOXHOCTY Npu paboTe ¢ AKB.

Ta6nuua 1.5. Mepbl NpegocTOPOXKHOCTU Npm paboTte c AKB

+ MOC/IEAOBATE/IBHO COE,CI,I/IHEHI:IbIE B BATAPEMHbIA MACCUB AKE SIB/AHOT-
CA NICTOYHVIKOM CMEPTE/TbHOW OMACHOCTU: 3HAYEHWE HAMPAXEHNA
MEXAY KPAMHVMW KNEMMAMW MOXET MPEBBILLIATbL 480 B.

+ Bce npoueaypbl N0 06CYyXMBaHWIO 1 3aMeHe akKyMynsTOpHbIX 6aTaper,
TpebytoLLye AOCTyna Ko BHYTPEHHVM 610KaM 1 TOKOBEAYLLMM YacTsM, AOIXKHbI
NPOU3BOANTLCS TONBKO aKKPEANTOBAHHbBIM VHXEHEPHbIM MepcoHasaoM npu ro-
MOLLY CrieLUrann3vipoBaHHOIO MHCTPYMeHTa.

+ Tpw 06Hapy>XeHV NPOTEYUKI 31EKTPONTA UV MOBPEXAEHWIA Kopryca, Heob-
XOANMO MOMECTUTh HencrpaBHyto 6aTapeto B KOHTEMHEP, YCTONUNBBINA K BO3-
AeViCTBMSIM CePHOIA KNCIOTbI, 60 YTUAN3MPOBATL MOBPEXAEHHbI 3NeMeHT
B COOTBETCTBUM C AeliCTBYOLLM 3aKOHOAATENICTBOM.

Mpw noakntoyeHnn AKB He0bX0ANMMO CObMOAATL TEXHMKY 6e30MacHoCT
npv paboTe € BbICOKMM HanpsixeHveM. MNepes Havanom paboT TpebyeTcs B nep-
BYIO ouepe/b BU3yaNnbHO OLEHVTb BHELLHee COCTOsIHNe 6aTapen. B cnyyae,
ecv nvetoTea AedopMaLm Kopryca, onpegensercs npoteyka 31eKTpoanTa,
KNeMMbl aKKyMynsiTopa NoBpexAeHbl UV NOABEPrINCE KOPPO3MK, HEO6XOAMMO
OCyLLeCTBUTb 3aMeHy baTapen. YcTaHOBKa HencnpasHbIx AKE MoxeT npusectu
A K KOPOTKOMY 3aMbIKaHWO 11 BO3rOPaHuHo.
+ [lepey nogkntoveHviem 6aTapeu cneumanmcTy HeO6XoAMMO CHSATb € cebs Bce
OMACHOCTb! MeTanmyeckme yKpalleHns: NepcTHi, Yackl, bpacieTsl v T.0.

+ Ecnn 6aTapen o6nagatot 601bLLIMM BECOM, 3aMpPeLLaeTcs OCyLLeCTBAATL MOHTaX
OZiHOMY YenoBeky. HeobxoAnMo cobntofath TEXHNKY 6e30MacHOCTM no paboTe
C 60NbLLINM BeCOM, Ha4ye BO3MOXHO TpaBMrpoBaHMe nepcoHana n/vnn no-
BpexzeHvie 06opys0BaHuUS.

+ BHyTpw 6aTapeii HaXoAUTCS cepHas KMCIoTa. Mpy cobtoAeHny pekoMeHAaLiA,
NprBeAEHHbIX B AAHHOM PYKOBOACTBE, FepMETUYHOCTb HEMOBPEXAEHHOTO KOp-
nyca rapaHTvpyeT 6e30MacHoCTb NepcoHana. OfHako B clyyae NoBpexAeHs
Kopryca BO3HVKAET PUCK YTEUKI CEPHOM KNCIOTbI, YTO SBASETCS ONacHOCTHH0
AN5 06CNYXKMBAIOLLIEro NepcoHana (XMMUYecKe 0XO0ru KOXM, NoBpexaeHne
OpraHoB 3PEeHNS, AbIxaHus). Mpy paboTe ¢ 3NeKTPOAUTUYECK MY 6aTapesMm
HeobXxoAMMO npumMeHeHne CU3, TaknX Kak: pe3viHOBbIe MepyaTky, CpescTBa
3aLLUMTbl OPraHoOB 3PEeHUS 1 bIXaHVsi, PE3UHOBBLIN GpapTyK.

+ 3anpelLlaeTcsi BCKpbIBaThb 11 AedpopMypoBaTh Koprnyc 6aTapen. 3To MOXeT Bbl-
3BaTb NPOTEYKY INEKTPOINTA, MPUBECTU K KOPOTKOMY 3aMbIKaHUI, BO3ropaHuto
1/ NPUBECTU K TPaBMUPOBaHWMIO NepcoHana.




PykoBo/CTBO MO 3KCMAyaTaumm
VI MI Iy b' : NCTOYHWK 6ecnepeboiiHOro NuTaHus

WNCTOYHUKN BECMEPEBOMHOIO MUTAHSA MMMYNbC MOAYJTb CK 50-600 kBA

ONACHOCTb!

BHVMAHWE!

Mpy nonagaHny 31eKTPONUTA Ha KOXY 1 CIM3UCTble 060/104KM, HEO6XOAVMO
KaK MOXHO CKOpee MpPOMbITb MOBPeXAEHHbIE YYacTKM 60/bLUM KONMYECTBOM
BOAbI 11 06paTUTLCS K Bpauy.

HeobxoA1Mo KOHTPOIMPOBAThL 3asiB/I€HHbIN NPON3BOAMTENIEM CPOK CNYX6bI
baTapeu 1 cBoOeBpeMeHHO ocyLLecTBAATb 3aMeHy AKB. Mpu npeBbilLeHnn
3a58B/IHHOIO CPOKa C1YXObl BHYTPeHHASA cTpykTypa AKB MOXeT N3MeHATLCA
BCNIE/ACTBME KOPPO3UM BHYTPEHHWX NAACTUH 1 MpoTeYek 3/1eKTponTa. 310
NPVIBOAUT K BO3HVKHOBEHWIO MPO60€eB 1 KOPOTKNX 3aMblkaHWi. CneacTBraMmn
BHYTPEHHUX MOBPEXAEHWI ABNAIOTCA: NOBLILLIEHWE TemnepaTypbl batapeu,
3aKMnaHve 3/1eKTpPoInTa, B3AyTue 1 HapyLleHve repMeTu4HoCTK kopryca AKB,
nocnejytojee BocniameHeHue.

MpOU3BOANTENN aKKYMYIATOPOB NPeAoCTaB/stoT MOAPOGHYH NHGOPMALIMIO

0 Mepax NpejoCTOPOXHOCTY, KOTOPbIe HEO6XOAMMO CTPOro CobtoAaTb Mpu pa-
60Te c 6aTapesiMn akKyMy/ISTOPHBIX 3/IEMEHTOB WIN MO6AN30CTN OT HUX. Oco-
60e BHVMaHWe cnesyeT yAenuTb pasaenam, cogepxallum TpeboBaHyis K napa-
MeTpaM MUKPOK/IMMaTa NMoMeLLEeHWi, ncnonb3oBaHuio CU3, Hannunto cpeacTs
OKasaHVisi NepBOI MOMOLLM U CrieLnanv3anpoBaHHbIX CPEACTB MOXapoTyLLEeHWsI.

TemnepaTypa oKkpyKatoLLei cpejbl ABAAETCS OCHOBHLIM GakTOPOM, BAUSAIOLLMM
Ha éMKOCTb 1 CPOK CyX6bl 6baTapen. HoMVHanbHoe 3HaveHve paboyeli Temne-
patypbl Ana AKB coctaBnsieT +20...+25 °C. SkcnnyaTtaumsa AKB npu noBbILeHHON
TemnepaTtype CokpallaeT CpokK Cy6bl 6aTapeit. Mpy AnTensHOM xpaHe-

HUV HEOBXOAMMO NeproANYecKn 3apsxkaTb akkyMyISTOPbI B COOTBETCTBIN

C anroputMamu, NpUBeAEHHbIMY B MHCTPYKLMAX MO 3KcniyaTaummn AKB, 4To6sbl
obecneynTb NPeAoTBPaTUTL YXYALUEHNE XapaKTepPUCTUK.

3ameHa 6aTapeii ZonycTIMa TONbKO NAeHTUYHbIMU AKB, MOIHOCTLIO COOTBET-
CTBYIOLLMMM MO TUNY 1 éMKOCTW. Bce ycTaHaBvBaeMble 6aTapen A0/MKHbI 6bITb
13 0HOV NapTun. TpebyeTcs oCyLLeCTBNATb OAHOBPEMEHHYHO 3aMeHy BCex baTa-
peri MaccrBa, He fonyckaeTcs 3ameHa oTaeNbHbIX AKB B 6aTapeliHoi éMKoCTL.
HecobntogeHne 3Tnx TpeboBaHNN MOXET NPUBECTU K BO3SHUKHOBEHWIO aBapuii-
HOVi CUTyaLmu, BbIxoay 13 cTpos MBI nnm yxyLLueHnio xapakTepucTuk CUcTeml.

HeobxoA1MO0 NCNONb30BaTb OCHOBHbIE 1 BCNOMoraTesbHble CA3.

ﬂ,OI‘IyCKaeTCﬂ nprMeHeHne To/IbKO AN31EKTPNYECKOro MHCTPYMeHTa C M3011po-
BaHHbIMIW PYKOATKaMW.

1.8 | YTunusauus AKB

NPEAYNPEXAEHUE

YTunnusauns 6aTape|Z AOJ/DKHA OCYLLIeCTBAATLCA B COOTBETCTBUMN C TpeGOBaHI/IHMI/I npo-
MbILLJTIEHHBIX pernaMmeHToB U 3aKoOHOAaTeNbCTBa No o6paLu,eH|/|ro C onacHbIMW OTXO04amMW.

Bepcus 1.1.001




PykoBo/CTBO MO 3KCMAyaTaumm
VI MI Iy bl : NCTOYHWK becrniepeboiHOro nuTaHns

WNCTOYHUKM BECMEPEBONHOIO MUTAHUSA MMMYNbC MOAYJTb CK 50-600 kBA

2 / ObLme cBeaeHmns
o0

2.1 | OnncaHve usgenus

Cepua mogynbHbIx MBIM MOAY/b CK MoLHocTbo 50-600 KBA noctpoeHa No TeXHOM0rMn ABOMHOro
npeobpasoBaHnsa 3Heprum (On-Line) ¢ ncnonbsosaHveM LMdPOBbIX CUrHaNBHBIX NpoLeccopos (DSP),
4TO 0b6ecneynBaeT NOMHY HE3aBUCYMOCTb BbIXOAHbIX MapamMeTpoB 3N1eKTPONUTaHNS Harpysku oT na-
pamMeTpoB BXOAHOM 3nekTpoceTu. MBI AaHHOM cepum obecneyrBaoT MakCMMabHYH 3aLUMTY Harpyskm
OT BCEX OCHOBHbIX MPO6/eM C 31eKTPONUTaHKEM, TakK1X Kak KonebaHWs, CKauky 1 NpoBasibl HanpsXkeHWs,
KonebaHns YacToTbl, raPMOHUYECKME NCKaxXeHNs GOPMbI HAMPSXXEHNS, a TaKKe NONHas NoTeps 31eKTPo-
nuTaHns. MogyneHas KoHCTpyKLUms MBI obecneyunsaeT BbICOKYH MNOTHOCTb MOLLHOCTY, MaKCUMaNnbHYo
HaZeXHOCTb, MaCLLTabnpyemMoCTb, pe3epBnpoBaHIe 1 PEMOHTOMPUIOAHOCTL YCTPOMCTBA.

2.2 | OnucaHwue cTpyKTypbl BN

MogynbHbii MBM MOAY/Tb CK cocTouT 13 cneayroLmx GyHKLmMOHanbHbIx 610KoB: Lwkad VIBM co cnotamm
[N YCTaHOBKN MOZYNEN 1 CUN0BBLIMU LUMHAMY, CU0BbIE MOZAYNN, MOAY/Ib MOHUTOPUHIa 1 balinaca, BXOAHble/
BbIXOZAHbIE BbIK/KOYaTeNV (419 MOAENe CO BCTPOEHHBIMM BbIK/HOUaTENAMM), NaHeb onepaTtopa. Kpome Toro,
K MBI fonxkeH BbITb MOAKNOUEH OAMH UV HECKOIbKO KOMMEKTOB baTapeli Ans obecneyeHuns becriepeboli-
HoVi paboTbl B Clyyae oTkasa nutatoLleii cetn. CTpykTypHast cxeMa cuctembl MBI nokasaHa Ha PucyHke 2.1.

Cunnosble MOAYM COCTOST U3 BbINPAMUTENS, MHBEPTOPA (Lenb ABONHOro NpeobpasosaHuis) 1 3apsagHOro
yCTpoiicTBa. MOLLHOCTb Harpysku, nogkntoveHHon k MBI, aBToMaTyeck paBHOMEPHO pacrpesensercs
MeX/y BCEMU CUNOBLIMY MOAYNSAMM YCTPOKCTBA, paboTatowmmu napannensHo. Mpu oTkase BXOAHON
ceTV NHBEPTOPbI CUOBbLIX MOAYNel NPOAOIXAIOT obecneyunBaTe Harpysky KayecTBeHHbIM NUTaHeM
C MCMONb30BaHNEM SHEPTUM NOAKIOHYEHHbIX akKyMyNaTOPHbIX baTapeid. MapannensHo Lenu cnaosbIx
Mogyneli ycTaHOBNeH MOZy/b CTaTU4eckoro 6arinaca, KoTopblli obecrneyrBaeT NUTaHMe Harpyskn Ha-
NPSMYHO OT BXOZHOV 31eKTPOCETU B C/lyHae HeMCnpaBHOCTY (Meperpysku, neperpesa) CUAoBbIX MOAYNei.

CraTtuuecknin 6annac
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PucyHok 2.1. CmpykmypHas cxema UBIT




PyKoBOACTBO Mo 3KcnyaTaLum

VIMI-Iy bc NCTOYHWK becrniepeboiHOro nuTaHns

WNCTOYHUKN BECMEPEBOMHOIO MUTAHSA MMNYbC MOAY/Tb CK 50-600 KBA

2.3 | CTpyKTypHas cxema CMJ1I0BOro Moayns

CTpyKTypHas cxema CUI0BOr0 MOy s NpejcTaBieHa Ha PucyHke 2.2. CUioBoW MOy b COCTOUT U3 Bbl-
npsmuTens, MHBepTopa 1 NpeobpasoBaTeNst MOCTOSHHOMO TOKa B MOCTOSIHHbIN, KOTOPbIVi HEO6XOANM
Ans peanusaumn yrnpasnsemoro 3apsga AKB.

Beinpamutens NHBepTop
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3apsaHoe YCTPONCTBO

PucyHok 2.2. CmpyKmypHasi cxema cun08020 Mooy

2.4 | Pexxnmbl pa6oTbl MBI

MogaynbHeble ycTporictBa cepum MOAYJb CK oTHocsTCs K cemericTBy VBT € 4BOMHBIM NpeobpasoBaHmem
3Heprun. OCO6EHHOCTLIO ITUX YCTPOWCTB SIBASETCA CTPYKTYpPa CO 3BEHOM MOCTOSIHHOTO 1 NepemMeHHoro
TOKa. 3BEHO MOCTOSIHHOrO TOKa — BbINPSIMUTENb, KOTOPbI OCYLLeCTBASET NpeobpasoBaHe CeTeBOro
HanpsbkeHUs epeMeHHOro Toka B HarnpskeHvie NoCTOSIHHOMO TOKa. 3BeHO NepeMeHHOro Toka — UHBep-
TOP, NpeobpasyoLLMil HanpsiKeHMe C LWMHbI MOCTOSHHOrO TOKa B BbIXOAHOE HarpsixeHve nepemMeHHoro
TOKa NMPOMBbILLIEHHO’ YacToThI.

MBI MOXeT GYyHKLMOHNPOBaTh B CIeAYHOLLIMX peXmnMax:
+ HopmanbHbIi pexum
*  Pexum AKB
+  Pexwm cTatnyeckoro 6anaca
* DKOHOMWYHbIV pexum (3KO)
+  PexwuMm aBTOMaTn4ecKoro nepesarycka
+  PexuM yacTtoTHOro npeobpasosatens

2.4.1. HopmanbHbIV peXxnum

Mpwn paboTe B HOPMaNbHOM pexvme NUTaHWe Ha Harpysky NoAaércsa C BbIXOAa NHBEPTOPOB CUIOBbLIX
Mogyneri, a sHeprus NoTpebaseTcs 3 NPOMBbILLIEHHOV CeTU NepeMeHHOro Toka. lNepemeHHoe ceTeBoe
HanpsXeHne NocTynaeT Ha BXOAbl BbINpsAMUTENE, KOTOPble NpeobpasytoT ero B NOCTOSAHHOe. MocTo-
AHHOE HanpsXXeHve NpeobpasyeTca NHBEPTOpaMm B NepemMeHHoe HamnpsxeHue ¢ 3aaHHbIMU Xapak-
TepUCTMKamMn. Takxe NOCTOSHHOE HaMpsKeHMe C LWMHBLI MOCTOSIHHOMO TOKa NpeobpasyeTcs 3apaHbIM
YCTPONCTBOM MOAYNSA ANSA OCYLLEeCTBNEHWS 3apsja NoAkntoueHHbIx AKB B pexvime yckopeHHoro (BOOST)
3apsiga MMbo B pexumMe nogaepxmsatoLtero nogsapsaga (FLOAT). MpuHumn paboTel MBI B HOpManbHOM
pexvme nokasaH Ha PucyHke 2.3.

Bepcus 1.1.001




PyKoBOACTBO Mo 3KcnyaTaLum
VI MI Iy b' : NCTOYHWK becrniepeboiHOro nuTaHns

UCTOYHWKI BECMEPEBOMHOMO MUTAHMA MMNYbC MOAY/Tb CK 50-600 KBA

Cratuyeckuin 6annac
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3apaaHoe yCTponcTBo

PucyHOK 2.3. @YHKYUOHANLHASA CXeMA HOPMANbHO20 PeXcumMa pabomsl

2.4.2. Pexxum AKB

Mpu BbIXOZE NapaMeTpoB BXOAHOW NUTAOLLEN CeTy 3a npejesbl 4oMNYyCTUMbIX A1ana3oHOoB BbINpaMUTENN
CMNOBbIX MOZY/eN OTK/IHOUaIOTCA. MOCTOAHHOE HanpsiXeHe Ha BXO/ MHBEPTOPOB Npu 3ToM nocTynaeT ¢ AKB.
Mpv BOCCTaHOBNEHMM NapaMeTpoB NuTatoLLer ceTi VBN asTomMaTyeckn Bo3spallaetca B HopmanbHbIl pe-
XM paboThl. B ciyyae, ecnv napameTpbl NUTatOLLeR CeTy He BOCCTaHAB/IMBAIOTCA 0 MOMEHTA JOCTVKEHNS
MVHUMaNLHO JOMNYCTMMOrO HanpsKeHWa Ha LWHE NOCTOAHHOrO Toka (ry6okuii paspag AKB), nHBepTopbl
MBI oTknto4atoTCst 1 NUTaHne Harpysku npepeieaetcs. Cxema pabotbl oT AKB nokasaHa Ha PucyHke 2.4.

Cratnueckuii 6annac
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PucyHok 2.4. Cxema pexcuma pabomel om AKb
MNPUMEYAHUE:

DYHKLMA «XONOAHOrO CTapTa» NO3BOJIAET OCyLLecTBUTbL 3anyck VB ot AKB B oTcyTCcTBUMK
NOAK/IOYEHNA K CETU MepeMeHHOro Toka.




PyKoBOACTBO Mo 3KcnyaTaLum
VI MI Iy b' : NCTOYHWK becrniepeboiHOro nuTaHns

WNCTOYHUKN BECMEPEBOMHOIO MUTAHSA MMNYbC MOAY/Tb CK 50-600 KBA

2.4.3. Pexxum 6aiinaca

MpW NpeBbILLIEHUV NEPEerpy304HOIA CMOCOBHOCTV MHBEPTOPOB (a TakKe NPY BO3HUKHOBEHUW BHYTPEHHUX
HeuncnpaBHocTelt VBIM) NpoMcXoANT aBTOMaTMYeCcKoe nepek/tyeHe Harpy3ok Ha nMTaHve no Lenm
6aiinaca npu ycioBMY, YTO NapameTpbl Pe3ePBHO0 UCTOYHIKA HaxoAATCs B JONYCTUMbIX NpeAenax. Takoe
nepek/itoUeHe OCYLLECTBASIETCS NMPU NMOMOLLM 3/1EKTPOHHOTO (CTaTyeckoro) 6alinaca v He MPUBOANT
K NMPepbIBaHVIO0 NUTaHNS KPUTUYECKOV Harpyskvi Mpu YCIOBUM, YTO BbIXOZ MHBEPTOPOB 6bll CUHXPO-
HM3MPOBaH CO BXOZOM Pe3epBHOro UCTOYHYIKA (BXOAOM 6aiinaca). Mpu 3Tom, ecin Lenu BeINpsMUTeNs,
LUVHbI MOCTOSIHHOIO TOKa ¥ 3apsiiHOrO YCTPOICTBA UCNPpaBHbI, BYAEeT ocyLLecTBAATLCA 3apsig AKB.

B cnyyae oTCyTCTBUA CUHXPOHU3ALMN UHBEPTOPA 1 Pe3ePBHOMO UCTOYHMKA Nepek/toyeHne Ha Lernb
cTaTnyeckoro 6alinaca oCyLecTBASETCA C 3a[ePXKOol ANNTeNbHOCTLIO A0 15 Mc. Mepexos B pexum bali-
rnaca MoxeT 6bITb UHULMMPOBAH No/b30BaTeeM, NyTéM BBOJa COOTBETCTBYIOLLIEN KOMaHAbI C AUcnaes
MBIM. Cxema paboTbl B pexume baiinaca npuseaeHa Ha PucyHke 2.5.

BHUMAHWME

B aHHOM pexume 3aLLMTa Harpyskun He obecrievnBaeTcs.

Cratuyeckuin 6annac
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PucyHok 2.5. PyHKYUOHANLHAA cXeMa pexcuma balinaca

2.4.4. SKOHOMUYHBI peXXnm

SKOHOMUYHBIV pexunm (OKO) npesHasHayeH AN CHUXKeHUs cobcTBeHHOro notpebaeHns MBI 1 nosbiLle-
HUSA KO3PPULMEHTa NONe3HOro AeCTBUA CUCTeMbl. [epek/itoyeHne Ha paboTy B SKOHOMUYHOM pexirme
BO3MOXHO TOJIbKO NPV YCI0BUW, YTO NapaMeTpbl HanpsKeHsa Ha BXoAe 6ainacHol IMHUM HaxoaaTca
B npejenax AonycTmMoro AnarnasoHa. Torga npuv aktnsauum nepexoga B IKO-pexum Harpyska VIBM
3anNmUTbIBaeTCA Mo Lienn cTaTUyeckoro banaca, a UHBEPTOPLI NePeBOAATCA B PEXUM OXUAaHusA. Ecan
npw pabote B IKO-pexunme napameTpbl BXOAHOIO HanpsxXeHWs BbIXOAAT 3a npejebl JonyCTUMbIX [1-
anasoHos, MBI aBToMaTyeck BO3BpaLLaeTcs B HOpMasbHbI pexuvm. B cnyvae nponagaHnm nutaHus
npwu pabote B OKO-pexunme VB aBToMaTnyeck nepexoanT B pexum pabotel oT AKE. Cxema paboTsl
B IKO-pexunme nokasaHa Ha PucyHke 2.6.
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PyKoBOACTBO Mo 3KcnyaTaLum
VI MI Iy bl : NCTOYHWK becrniepeboiHOro nuTaHns

WNCTOYHUKM BECMEPEBONHOIO MUTAHUSA MMNYbC MOAY/Tb CK 50-600 KBA

Cratnuecknii 6annac
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PucyHok 2.6. CxeMa 3KOHOMUYHO20 pexcuma
MPUMEYAHUE:

Mpwu nepexoge 13 IKO-pexnma B pexum paboTtel oT AKb BO3MOXHO KpaTkoBpemeHHoe (He 60-
nee 10 MC) NpepbiBaHVe NMUTaHWA Harpy3kn. HeobxoAMMo ybeamnTbCs, UTO Takoe NpepbiBaHme
NUTaHWA He OKaXeT HeraTUBHOMO BANSAHWA Ha NOAKIOUYEHHbIe K Bl KpUTUHbIe Harpysku.

2.4.5. Pexkmm aBTOMaTN4eCKOro nepesanycka

B MBI wraTHO npegycmoTpeHa GpyHKLUA aBToMaTUYecKoro nepesanycka, obecneynsaroLias BkaoYeHne
MBI B HOpMabHBbIN pexinm paboTbl NOc/1e BbIKAHOYEHWS N0 NpuynHe nonHoro paspaga AKb 1 npuv Bos-
06HOBIEHMV MOAAUN NMUTAHWUA Ha BXOJ YCTPOUCTBA. AKTVBALINA PexXrMa HacTpanBaeTcs CepBUCHbLIM
NHXEHePOM Mpu MpoBeeHNIN NycKoHanajouHbIX paboT.

2.4.6. PeXKmm 4acToTHOro npe06pa303aTenﬂ

Mpn paboTe B pexrmMe YacToTHOro npeobpasosatens VBl reHepupyeT Ha Bbixoje nepemMeHHoe Ha-
npskeHve ¢ pukcMpoBaHHol vacToToit (50 mnu 60 'y B COOTBETCTBUM C HAaCTPOKaMm) He3aBUCMMO
OT BXOZAHOU 4acToTbl. BO3MOXHOCTb Nepexosa B pexum bainaca npu 3Tom 61okmpyeTcs.

2.5 | CtpykTtypa VBN

2.5.1. KoHdwurypaums NBMN

KoHdurypaums moaynbHbix UBM MOAYJb CK mowHocTbto 50-600 kKBA npeactasneHa B Tabnu-
uax 2.1 m2.2.

Ta6nuua 2.1. UcnonHeHusa UBM MOAY/1b CK mowyHocTbio 50-600 KBA

LLikad VB ¢ BbIkntoua- BblkNtouaTens cepsucHoro baiinaca (Q1) 1 CTaHaapTHO
Tenem cepBUCHOrO Mogynb 6ainaca 1 MOHUTOPUHra 1 CTaHAapTHO
Gaiinaca KomniekT napannensHol paboTsl 1 OnuroHansHo




PykoBo/CTBO MO 3KCMAyaTaumm
VI MI Iy b' : NCTOYHWK becrniepeboiHOro nuTaHns

WNCTOYHUKN BECMEPEBOMHOIO MUTAHSA MMMYNbC MOAYJTb CK 50-600 kBA

JaTtunk TemnepaTypbl OKpY>KatoLLlero Bo3jyxa 1 OnuyoHanbHO
LWikad VMBI ¢ Bbikntoua- Jatuvk TemnepaTypbl AKB 1 OnunoHanbHO
Tenem cepBUCHOIO 0
Gaiinaca SNMP-kapTa 1 nuMoHanbHo
JononHUTeNbHas KapTa «CyxmMx» KOHTaKTOB 1 OnuyoHanbHO
BbikntouaTens cepBucHoro 6arinaca (Q1) 1 CraHgapTHO
BbiktouaTenb Bxoaa 6arinaca (Q2) 1 CraHgapTHO
BoikntouaTens Bxoga MBI (Q3) 1 CraHgapTHO

BbixozgHoW BbikatouaTens VBM (Q4) CraHzapTHO
LLikadp MBI co BcTpo-

Mogynb 6aiinaca  MOHUTOPUHra 1 CraHgapTHO
eHHbIMW BblK/IKOYaTe- .
namu KomnnekT napannensHoi paboTbl 1 OnunoHanbHoO
JaTtunk TemnepaTypbl OKpyKatoLLiero Bo3ayxa 1 OnunoHanbHoO
Jatunk TemnepaTtypbl AKb 1 OnunoHanbHO
SNMP-kapTa 1 OnunoHanbHoO
JlononHnTeNnbHas KapTa «Cyxux» KOHTaKTOB 1 OnunoHanbHoO

Ta6nuua 2.2. Mogudpukauum MM MOAY/b CK MmowHocTbio 50-600 KBA

Lkad MBI Ha 4 cnoTa co BCTPOEHHbIM BbiK/toUaTenieM
cepBucHoro barinaca CK200B / CK200H (TonbKo BepXHWIA
/ HWXHWIA BBOZ)

CunoBoit Mo-

aynb 50 KBA 1..4 CraHgapTHO

LLkad MIBM Ha 4 cnoTa co BCTPOEHHbIMK Bbikatovatensamu — CruaoBor Mo-
1..4 CraHpapTHO

CK200M (BepXHWIA 1 HUXHWIA BBOZ) Aynb 50 kBA
LLikad MBI Ha 6 cnoToB CO BCTPOEHHbIM Bblk/ltoUYaTenem R M
cepBucHoro 6anaca CK300B / CK300H (Tonbko BepxHUiA 2ynb 50 KBA 1..6 CraHaapTHO

/ HUXHWIA BBOS)

Lkadp MBM Ha 6 cnoToB CO BCTPOEHHbIMU BblktoyaTens-  CuaoBori Mo-

M1 CK300M (BePXHWIA 1 HUXKHWIA BBOZA) aynb 50 kBA 1.6 CranpaptHo

LLikad MBI Ha 8 cnoToB CO BCTPOEHHbIM Bblk/ltoUYaTesieM Cunosoii mo-

cepBucHoro 6anaca CK400B (BepXHWUI 1 HUXKHWNI BBOA) aynb 50 kBA e SUEEPTIE

LLikad MBM Ha 13 c0TOB CO BCTPOEHHbIMY BblkAtoYaTens-  CruaoBor Mo- CraHaapTHO
M1 CK600B (TONIbKO BEPXHUI BBOZA) 650 KBA | 13 (pesepsupo-
o Eep oA Ay BaHue N+1)

LLikad MIBM Ha 13 cN10TOB CO BCTPOEHHbIMY BblkAtoYaTens-  CruaoBor Mo- CTaHAapTHo
- o 1..13  (pesepBupo-

M1 CK600M (BEPXHWIA 1 HYXKHWIA BBOZ) Aynb 50 kBA BaHme N+1)

2.5.2. BHelWHWiA BUA 1 maccorabapuTtHble napameTpbl cuctembl MBI

BHeLwHWI BUA 1 rabaputbl VBN MOAY/b CK moLHocTblo 50 - 600 KBA npriBeAeHbl Ha PucyHkax 2.7 ... 2.13.
Bce pa3mepsbl ykasaHbl B MUIAUMETPAX.

Bepcus 1.1.001




PyKoBOACTBO Mo 3KcnyaTaLum
I/IMI Iy b' : NCTOYHWK becrniepeboiHOro nuTaHns

WCTOYHUKM BECMEPEBOMHOMO MUTAHMA MMNYbC MOAY/Tb CK 50-600 KBA

MaccorabapuTHble napameTpbl kaxaon moandurkaumm MM MOAYTb CK mowHocTeio 50 - 600 kBA
npuseaeHbl B Tabnvyax 2.3 ... 2.9.

pog

600 850

2000

[ e | b b

(a) LLikagp MBIT Ha 4 croma, 3akpeimele 08epybl




PyKOBO,CI,CTBO no skcnayataunn

I/IMI-IVA bc NCTOYHWK becrniepeboiHOro nuTaHns

VCTOYHWKW BECMEPEEONHOMO MUTAHUS

BbikntovaTens %

BXogza 6arinaca Q2 —

BbikntovaTenb

Bxoza Vbl Q3 \

Mogaynb

MOHWTOPUHTra \ I

1 barinaca

Cunnosble
Moy

o Joes] . 0

= |

(6) LLikag MBI Ha 4 cnoma, omKpbimele 08epybl
PucyHok 2.7. MIbI1 MOAYJ1b CK200M

Ta6nuua 2.3. Maccora6apuTHblie napameTpbl UBM MOAY/1b CK200M

LWkad MBI Ha 4 cnoTa co BCTPOEHHbLIMW BbIK/IOYaTeNAMU 250
(BEPXHWIA / HUXHWNI BBOA)

CunoBoii Mogynb 50 kBA 23
18

MMMYNbC MOAYb CK 50-600 kBA

PasmblkaTenb
CepBMCHOro
6arinaca Q1

BbikntovaTenb
BbIxoga VIBIM Q4

600 x 850 x 2000

440 x 475 x 140

Bepcus 1.1.001




PyKoBOACTBO Mo 3KcnyaTaLum
VI MI Iy b' : NCTOYHWK becrniepeboiHOro nuTaHns

UCTOYHWKI BECMEPEBOMHOMO MUTAHMA MMNYbC MOAY/Tb CK 50-600 KBA
009 0o
HAN ] N 1
S —.
600 750

1604

7] o . ]

(a) LLikag MBI Ha 4 croma, 3akpeimele 08epybl




PyKoBOACTBO Mo 3KcnyaTaLum
I/IMI Iy b' : NCTOYHWK becrniepeboiHOro nuTaHns

WNCTOYHUKN BECMEPEBOMHOIO MUTAHSA MMNYbC MOAY/Tb CK 50-600 KBA

Knemmbl
NoAK/IOYEHNS
CUNIOBBIX |
Kabenei

(6) LLikag UIBTT Ha 4 croma, omkpbeimele 08epybl, HUXHUL 8800, 8UO cnepedu
(3awumHeIli KoX#yx ycmaHoesneH / cHAm)

:5 ﬂ | h ﬂ

Pg = &+ = 9
S s Y
i: Z!Z f !1
I

IF T=

(8) LLikag MBI Ha 4 croma, omkpeimele 08epybl, 8epxHuUli 8800, 8ud cnepedu
(3aWumHbIl KOX#yX ycmaHoeneH / CHAm)

PucyHok 2.8. IBIM MOAYJ1b CK, CK200B / CK200H
20

Bepcus 1.1.001




PyKoBOACTBO Mo 3KcnyaTaLum
VI MI Iy bl : NCTOYHWK becrniepeboiHOro nuTaHns
MMMYbC MOAY/b CK 50-600 kBA

WCTOYHWKM BECMEPEBOMHOMO MUTAHUSA

Ta6nuua 2.4. MaccorabapuTHblie napameTpbl BN MOAY/1b CK200B / CK200H

LLikad VIBIM Ha 4 cnoTa co BCTPOEHHbIM BbiK/tlouaTenem 170 600 x 750 x 1600

cepBMCHOro 6ainaca (ToNbKO BEPXHUI / HUXKHWNI BBOA)
23 440 x 475 x 140

Cunosoii mogynb 50 kBA

=
—
600 850

2000

(a) LWkap MBI Ha 6 cnomos, 3akpsimele dsepybl




PyKoBOACTBO Mo 3KcnyaTaLum

VIMI-IV bc NCTOYHWK becrniepeboiHOro nuTaHns

WNCTOYHUKN BECMEPEBOMHOIO MUTAHSA MMNYbC MOAY/Tb CK 50-600 KBA

(6) LLikagp MBI Ha 6 cnomos, omkpeimsle d8epybl, 8ud cnepedu
PucyHok 2.9. Bud VbI1 MOAYJ1b CK300M

Ta6nuua 2.5. Maccora6apuTHble napameTpbl UBM MOAY/1b CK300M

LLikad MBI Ha 6 cnoToB CO BCTPOEHHbLIMW BblK/tOUYaTeNs-
MW (BEPXHWIA / HAXHWT BBOA)

Cunooii Mogynb 50 kBA 23 440 x 475 x 140

300 600 x 850 x 2000

22
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PykoBOACTBO MO 3KCM1yaTaLum
I/I MI Iy b' : MCTOYHMK b6ecnepeboiHoro nuTaHus

WCTOYHUKM BECMEPEBOMHOMO MUTAHMA MMNYbC MOAY/Tb CK 50-600 KBA

(a) LLikap MBI Ha 6 ciomos, 3akpeimele 08epybl




PyKoBOACTBO Mo 3KcnyaTaLum
I/I MI Iy b' : NCTOYHWK becrniepeboiHOro nuTaHns

WNCTOYHUKN BECMEPEBOMHOIO MUTAHSA MMNYbC MOAY/Tb CK 50-600 KBA

i i
(6) LLIkag MBIT Ha 6 cromos, omkpeimele 08epybl, HUXCHUL 8800, 8UO cnepedu
(3aWumHsIli KOXCyXx ycmaHoeseH / CHIm)

=

(8) LLIkag MBIT Ha 6 cromos, omkpeimele 08epybl, 8epxHuUli 8800, 8Ud cnepedu
(3aWumHsIli KOXCyX ycmaHoeseH / CHIm)

PucyHok 2.10. Bud VB MOAYJ/Tb CK300B / CK300H, ecmpoeHHslli 8biknrodamens cepaucHo20 balinaca
24
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PyKoBOACTBO Mo 3KcnyaTaLum
VI MI Iy b' : NCTOYHWK becrniepeboiHOro nuTaHns

UCTOYHWKI BECMEPEBOMHOMO MUTAHMA MMNYbC MOAY/Tb CK 50-600 KBA

Ta6nuua 2.6. MaccorabapuTHblie napameTpel BN MOAY/1b CK300B / CK300H

LLikad MBI Ha 6 cnoToB CO BCTPOEHHbIM BbliK/ltoUYaTesieM
cepBMCHOro 6ainaca (ToNbKO BEPXHUI / HUXKHWNI BBOA)

Cunosoii mogynb 50 kBA 23 440 x 475 x 140

220 600 x 750 x 2000

600 1000

2000

884
904

(a) LLikap VBT Ha 8 cnomos, 3akpeimele 08epybl




PyKoBOACTBO Mo 3KcnyaTaLum

VIMI-IV bc NCTOYHWK becrniepeboiHOro nuTaHns

WNCTOYHUKN BECMEPEBOMHOIO MUTAHSA MMNYbC MOAY/Tb CK 50-600 KBA

= =H

(6) LLikagp MBTT Ha 8 cnomos, omkpeimele 08epysl, (8Ud cnepedu / c3adu)
PucyHok 2.11. Bud VM MOAY/Tb CK400B

Ta6nuua 2.7. Maccora6apuTHble napameTpbl UBM MOAY/1b CK400B

Likadp MBM Ha SVCI]OTOB €O BCTPOEHHbIM BblktouaTenem 310 600 x 1000 x 2000
cepBMCHOro 6arnaca (BepXHUA/HUKHNI BBOA)

Cunooii Mogynb 50 kBA 23 440 x 475 x 140
26
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PykoBOACTBO MO 3KCM1yaTaLum
I/IMI Iy b' : MCTOYHMK b6ecnepeboiHoro nuTaHus

WCTOYHUKM BECMEPEBOMHOMO MUTAHMA MMNYbC MOAY/Tb CK 50-600 KBA

1200 750

—1]

4
|
o o e

(a) LLkag MBI Ha 13 c1omos, 8CMpoeHHbie 8bIKNYamenu, 3akpbimsle dgepuybl




PyKoBOACTBO Mo 3KcnyaTaLum
I/IMI Iy b' : NCTOYHWK becrniepeboiHOro nuTaHns

WNCTOYHUKN BECMEPEBOMHOIO MUTAHSA MMNYbC MOAY/Tb CK 50-600 KBA

|

(8) LLikag MBI Ha 13 cromos, 8CmpoeHHsble 8blkAO4YamMenu, omkpbimele 0gepysl, 8U0 C3a0U
PucyHok 2.12. Bud MBI MOZYJ1b CK600B, moabko 8epxHuli 8800

28
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PyKoBOACTBO Mo 3KcnyaTaLum
VI MI Iy b' : NCTOYHWK becrniepeboiHOro nuTaHns

UCTOYHWKI BECMEPEBOMHOMO MUTAHMA MMNYbC MOAY/Tb CK 50-600 KBA

Ta6nuua 2.8. MaccorabapuTHble napameTpbl UBMN MOAY/1b CK600B

Lkadp VIBM Ha 13 c10TOB CO BCTPOEHHbLIMUW BbIKAHOYaTENS -

o 450 1200 x 750 x 2000
MU (TONIbKO BEPXHWIA BBOA)
Cunosoii mogynb 50 kBA 23 440 x 475 x 140
= e g
g 37
P E— ]
= S e
1201 850
1136
[E = Je——
o €
‘A
(i v e
Toaey Teoor

(a) LLkap MBI Ha 13 cromos, 8CMpoeHHbIe 8bIKAYamenu, 3akpeimele 08epyb!




PyKoBOACTBO Mo 3KcnyaTaLum

VIMI-IV bc NCTOYHWK becrniepeboiHOro nuTaHns

WNCTOYHUKN BECMEPEBOMHOIO MUTAHSA MMNYbC MOAY/Tb CK 50-600 KBA
[#] - =

] I\ ﬁ-s\ — o] ] ’

(6) LLikagp MBI Ha 13 cromos, BCMpoeHHbIe 8bIkAYaMeAU, OMKpbIMsle 08epysl, 8UO cnepedu

= T |

(8) LLikag MBI Ha 13 cromos, 8CMpoeHHsble 8blkAO4YaMenu, omkpsimele 08epysl, 8U0 C3a0U
PucyHok 2.13. Bud UMb MOAYJ1b CK600M

Ta6nunua 2.9. MaccorabapuTHblie napameTpbl UBM MOAY/1b CK600M

Lkadp MBM Ha 13 C/I0TOB CO BCTPOGHHLIMM BbIKNtOUaTeNA- /-0 1200 x 850 x 2000
MU (BEPXHWI / HUXHWNIA BBOJ)

Cunooii Mmogynb 50 kBA 23 440 x 475 x 140
30
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PykoBo/CTBO MO 3KCMAyaTaumm
VI MI Iy b' : NCTOYHWK 6ecnepeboiiHOro NuTaHus

WNCTOYHUKM BECMEPEBONHOIO MUTAHUSA MMMYNbC MOAYJTb CK 50-600 kBA

3/ YcTaHoBKa
(Y X

3.1 | Pa3melyeHue

MpuBeseHHbIe B JaHHOM pasjene VHCTPYKLMM MO YCTaHOBKe ABASIOTCA O6LUMMN peKoMeHAaLmamm
NS NHXXEHEePHOro NepcoHana, oCyLLeCTBAAOLLEro YCTaHOBKY 1 nogkatoveHne VBN, n moryT Bapbupo-
BaTbCSA B 3aBVCUMOCTM OT YCIOBUIA Ha KOHKPETHO NAoLajKe NCnoab30BaHus.

3.1.1. Tpe6oBaHUA K OKpY>KaloLLeli cpeae

1. VBN npeAHa3HaueH Anst yCTaHOBKM B OTar/MBaeMblxX NMOMeLLEHVsX. YCTPOCTBO OCHaLLeHO CrcTe-
MOVi NMPUHYAUTENBLHOTO OXNaXAeHNs (MPY MOMOLL BCTPOEHHbIX BEHTUAATOPOB). Mpu Beibope MecTa
A5 YCTaHOBKY HEO6XO0AVMO YEeANTLCS, UTO NMepes YCTPOVCTBOM NpeAyCcMOTPEHO A0CTaTOYHO MecTa
ANs JOCTyra orepaTtopa U1 415 06CyXMBaHUSA YCTPOCTBA MPW MOHOCTBIO OTKPbITLIX ABepLiaXx
Lwkada. Bosgyx Anst oxnaxzaeHus 3a6upaeTcs ¢ ppPOHTaNbHON CTOPOHbI YCTPOICTBA. 15 HopMarb-
HOro OXNIAXAEHVIS HEOBXOANMO Takxe NpeaycMoTpeTb CBO60AHOE MPOCTPaHCTBO c3aau Lkada VBIM
A5 6ecnpensTCTBEHHOrO BbIXOAa 0TPaboTaHHOro BO3AyXa 13 CUCTEMbI OXTaXAEHUS.

2. VBN cnepyert yctaHaBvBaTb Ha yAaneHN OT NCTOYHWKOB Ternsia U BJ1aru, a Takxe jierkosocnsia-
MEHALWWNXCA, B3PbIBOOMACHbIX N KOPPOAMPYHOLLMX BELLECTB N MaTepunaioB. 3ar|peu.|,aeTc9| pa3sme-
waTtb n3aenve noj npamMmbim BO3AEVICTBMEM CONHEYHbIX nyqel‘/'l, B MblJIbHOW cpene, 6o B nome-
LLeHUAX, rae nMeeTcd BO3MOXHOCTb KOHTaKTa € arpeccrBHbIMW CcpelaMun.

3. 3anpelyaetcs yctaHaBaneaTb MBI B nomMeLLeHUsX, rAe MOXeT NPUCYTCTBOBATb TOKOMPOBOAS-
Lwas Nblb.

4. OnTMManbHOe 3HayYeHne TemnepaTypbl okpyxatoLen cpeapl ansa AKE coctasnset +20...+25°C.
JKkcnayaTtaumsa Npy Temnepatype okpyxatoLLert cpespl Boille +25°C cokpaliaeT cpok cnyx6sl AKB,
a akcnayaTtaumsa npu temnepatype Huke +20°C NpuBoANT K yMeHbLLIEeHW0 EMKOCTY baTapeli.

5. B koHUe npouecca 3apsja AKb BbigenseT HekoTopoe KOMYecTBO rasoobpasHbix BOAOPOAA U KNC-

nopoga. HeobxoAnMo y6eanTbCs, YTO MPUTOK CBEXEro BO3/yxXa B MecTe yCTaHOBKW YCTPOCTBA
cooTBeTCTBYeT TpeboBaHUAM cTaHgapTa EN50272-2001.

6. TMpu noakntoyveHnn BHelwHMX AKB cnegyeT ycTaHaBAvBaTb aBTOMaTMYecKe BblktovaTenm anbo
npeoxpaHnTeny kak MoxHo 6uxe K wkady AKB, AnnHa kKabenbHbIX MMHWI NPKY 3TOM J0KHA
6bITb MUHVMaIbHO BO3MOXHOWA.

3.1.2. Tpe6oBaHUA K MeCTY YCTaHOBKM

HeobxoAMMO ybeanTbCs, UTO HecyLLas CMOCOBHOCTb NepekpbITUA IGO0 MOHTaXHbIX NNaTGopM B MecTe
pasMeLLeHus gocTaTouHa Ans yctaHoBku wkados VIBM n AKB. Lkadbl VBM 1 AKB fomKHbI pasMeLlatbes
Ha 6ETOHHOM 1 MHOM HeroproyYeM OCHOBaH MW JOCTAaTOYHOM MPOYHOCTH.

HeAOI‘IyCTMMbI Bm6pa|_|,|/1|/| n BEpTI/IKaﬂbeIIZ HaKJ/IOH NJI0CKOCTM nosa 6onee NATA rpaaycos.

Ob6opyzoBaHue cnefyeT XpaHUTb B 3aBOACKON yNakoBke, B MOMELLeHMSX, 3aLLLEHHbIX OT NOBbILLEHHO
BNIaXHOCTW, BO3AEACTBUA NMPSIMbIX COMHEUHBbIX lydeli 1 nctouHnkos Tenna. AKb cnegyeT XxpaHUTb B Cyxom
1 NPOX/1IaHOM MecTe C XopoLlei BeHTUnAUMen. Hanbonee noaxoadLLas TemnepaTtypa npu XpaHeHUn
coctaBnget oT +20°C go +25°C.




PyKoBOACTBO Mo 3KcnyaTaLum
VI MI Iy b' : NCTOYHWK becrniepeboiHOro nuTaHns

WNCTOYHUKN BECMEPEBOMHOIO MUTAHSA MMNYbC MOAY/Tb CK 50-600 KBA

3.1.3. Ta6apuTbl N Macca

FabapuTHble pa3mepbl CBO6OAHOMO NPOCTPaHCTBa Npu ycTaHoBke VIBM nprBeaeHbl Ha PucyHke 3.1.

BHUMAHWE!

Mepeg wkadpom MBI Heobxoanmo obecneunTts He MeHee 0,8 M CBOGOAHOIO NMPOCTPAHCTBA,
4TO MO3BONIUT MONHOCTBLIO OTKPbLITL NEpe/HIo ABepb Wkada Ana 40CTyna K MOAYNAM.
Mo3aan VBN HeobxoaMMO obecneunTb CBOBOAHOE MPOCTPAHCTBO He MeHee 0,5 M Ans Hop-
MaNbHOM LMPKYNALMN BO3AyXa, BEHTUAALMMN 1 OXNaxeHns. Fabaputbl cB0604HOro Npo-
CTpaHCTBa ANs ycTaHoBkYM Lwikada MBI nokasaHbl Ha PucyHke 3.2, pa3mepbl NpuBeseHbI
B MUANMETPAX.

2800

PucyHok 3.1. Pazmepel c80600H020 NpOCMPAHCMeaa npu ycmaHoske wikaga UbI, mm
Mepea ycTaHOBKON cucTeMbl 6ecnepeboiHOro NUTaHNsa HeobXoAMMO ybeanTbCS, UTO HecyLLas Cnoco6-
HOCTb NepeKkpbITU U MOHTaXHbIX M1aTGOPM B MeCTe YCTaHOBKM JOCTaTOuHa A/15 6e30nacHoro pasmelte-

Hus VIBM 1 maccnsa AKB. Macca AKB 1 ctennaxeit gnsa AKB paccumTbiBaeTcs CXOAA 13 X paKTNYeCKOo
KOoHdUMrypaLumm, a maccorabaputHble napameTtpbl VBN npusegeHsbl B Tabnuuax 2.3 ... 2.9.

32
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PyKoBOACTBO Mo 3KcnyaTaLum
VI MI Iy bl : NCTOYHWK becrniepeboiHOro nuTaHns

WNCTOYHUKM BECMEPEBONHOIO MUTAHUSA MMNYbC MOAY/Tb CK 50-600 KBA

3.2 | NepemeLyeHme N pacnakoBka

3.2.1. MepemelyeHme n pacnakoBKa LKada
Mpwv nepemelLlieHnn 1 pacnakoske Lwkada MBI cneayert:

1. TMpoBepuTb yNakoBKy Ha Hannume NoBpeXAeHWU (Mpy Hann4mm NoBpeXAeHNiA Heobxoamnmo obpa-
TUTLCA K NePeBO34nKy).

2. BbINONHUTL TPAHCNOPTUPOBKY 060PYA0BaHMSA K MECTY YCTaHOBKM NPV MOMOLLM BUIOYHOrO aBTo-
norpysyunka, kak n3obpaxeHo Ha PucyHke 3.2.

PucyHok 3.2. TpaHcnopmuposka K Mecmy ycmaHoeku

3. /leMOHTMpOBaTb CHayana BEPXHIOK KPbILLKY JepeBAHHON 06peLlLETKN CO CTaslbHbIM KaHTOM C Mo-
MOLLIbIO FBO3/0A€epa 1 kneLlen, a 3ateM 60KoBble CTeHKM (CM. PrcyHok 3.3).

Q7

PucyHok 3.3. Pazbopka Awuka




PykoBo/CTBO MO 3KCMAyaTaumm
VI MI Iy b' : NCTOYHWK becrniepeboiHOro nuTaHns

WNCTOYHUKN BECMEPEBOMHOIO MUTAHSA MMMYNbC MOAYJTb CK 50-600 kBA

4. yAaﬂI/ITb 3alnTHbIE NeHOon1acToBbIE NaHes I BOKPYr UJKaq)a, KaK rnmokasaHo Ha PVICyHKe 3.4.

[

Ly

PucyHok 3.4. YoaneHue 3auumHo20 heHonaacma

5. lposepka VBl

+  BusyanbHbiii ocmoTp UIBM Ha npesMeT NoBpexAeHnin BO BpeMs TPaHCMOPTUPOBKU. Mpu Hanmymm
NoBpexXAeHWIA cnesyeT 06paTUTHLCA K NePeBO3UMKY.

+  [poseputb cneuyndukaumio MBI n KOMNAeKTHOCTb NocTaBku. Ecan kakne-nnmbo nosnumm oTcyT-
CTBYIOT, C/leflyeT 06paTUTLCA K MPeACTaBUTENtO NPON3BOANTENS.

6. [loc/e eMoHTaXa ynakoBOUHbIX MaTep1anoB HEO6XOANMO OTBUHTUTL 6ONThI, KpensLve wkad
WBI K fepeBsiHHONM nannete.

7. MepemecTuTb LKad K MECTY YCTAaHOBKM.

BHUMAHWE

Bce nepemelLeHns cesyeT OCyLLECTBASTb OCTOPOXHO, YTOBbI HE MOBPeAUTL 060pyA0Ba-
Hue. DNeMeHTbl yNakoBKY HEO6XOAVMMO YTUAN3MPOBATE B COOTBETCTBUM C TPEGOBAHMAMM
3aLUMThI AECTBYHOLLETO 3aKOHOAATENBLCTBA Y HOPMATUBHOW JOKYMEHTALMN.

3.2.2. PacnakoBKa CM10BbIX MoAaynev

[Ans NpefoTBpaLleHVs MoBpeX/eHst 060pyAoBaHs NPy TPaHCMOPTUPOBKE, CiioBble MoAynn VBT
MOCTaBASOTCS OTAENbHO OT WKada BI, B MHAVBUAYanbHOI yrnakoBke.

IMpu pacnakoBke CUI0BOrO MOAYNSA CleayeT:

1. AKKYpaTHO pa3MecTUTb MOAY/Ib B yNakoBKe Ha POBHOW rOPU3OHTaIbHOM MOBEPXHOCTH.

2. PaspesaTb CTAMMBatOLLME NAACTUKOBbIE IEHTbI U/UAN CKOTY U OTKPbITb KAPTOHHYO KOPOBKY.
3. YpanuTb NeHonNacToBbli yNAOTHUTE b, PACrONOXEHHbIV MOBEPX C1I0BOr0O MOAYAS.
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PyKoBOACTBO Mo 3KcnyaTaLum
VI MI Iy bl : NCTOYHWK becrniepeboiHOro nuTaHns

WNCTOYHUKM BECMEPEBONHOIO MUTAHUSA MMNYbC MOAY/Tb CK 50-600 KBA

4. Vi3B/1eYb CUI0BON MOAY/b U3 YNaKOBKMW.
5. Mpown3BecTu BU3yanbHbIi OCMOTP MOAYAS Ha MpeAMeT NOBPeXAeHWA.
6. lepemMecTUTb MOAY/b K MecTy pacrnonoxeHus VIBM gnsa ero yctaHoBKW B LUKad.

3.3 | PasmewyeHue UBI Ha MecTe aKcnayaTaummn

Cuctema MBI coctonT 13 wkada MBI ¢ ycTaHOBNEHHBIMY B HEFO CUA0BBLIMU MOAYNAMU N MOAyNeM
MOHUTOPWHra v 6alinaca, a Takxe BHelLHero 6atapeiHoro Lwkada (noctaBseTca AONONHUTENBHO).

3.3.1. YcTaHoBKa WiKada
Mpwn yctaHoBke wkada VBN Heobxoamnmo:

1. Y6eaunThCs, UTO OMOPHAs KOHCTPYKLMSA HAXOAUTCS B HaA1eXaLleM COCTOSIHIM, @ MECTO YCTaHOBKM
06/1a4a€eT JOCTaTOYHOM MPOYHOCTBIO Y IMEET POBHYHO FTOPM30HTANIbHYH MOBEPXHOCTb.

2. [py NOMOLLM BMAOYHOIO MOrpy34rka pacnonoxuTs wkad NBM Ha MecTe ycTaHOBKMN.

3. Y6eaunTbes, Uto Wkad MBI CTOMT CTPOro BepTuKanbHO, HAaKNOH OTCYTCTBYET, @ KOPMyc 3adpuKcnpo-
BaH 1 HEMOABWXKEH.

BHUMAHUWE

Mpv HeAOCTaTOUHOW Harpy304HOM CMOCOBHOCTI HeCyLLIero NepekpbITUSA caejyeT UCMo/b30-
BaTb pasrpy3o4yHble pambl. Mpu HeJ0CTaTOUHOW TBEPAOCTV NOBEPXHOCTM B MECTe YCTaHOBKM
MBI HeobXxo41MMO YBENNUNTL MOLLAAb ONOpPbl NOZ HoXKaMu wwkada BT,

3.3.2. YcTaHOBKa moaynewn

Mocne pasmelleHns wkada MBI HeobxoAMMO yCTaHOBUTL B HErO CUIOBLIE MOAY/N, @ TakKe MOy b
MOHUTOpPWHra 1 bainaca (B cnyvae noctaBkn Mogyns 6aiinaca oTaenbHO oT wkada VIBM). Moaynn ycTa-
HaBNMBAIOTCA B C/IOTbI FOPU3OHTa/IbHO U 3a4BUratoTcs B Wkad MBI 40 NNOTHOro NpuaeraHnsa KpenexHbIx
naHener mogyns K ctoiike VIBM. Kaxapli 13 MoAynen fomkeH bbiTb Hagnexalumm o6pasom 3adpukcu-
poBaH B COOTBETCTBYIOLLEM C/1I0Te NMPU NOMOLLM YeTbIPEX BUHTOB (PUCYHOK. 3.5.), 4TOBbI NCKNHOUNTL
BO3MOXHOCTb NMOTEPU KOHTAKTOB CUI0BbIX 1 MHPOPMaLMOHHBIX pasbemMoB MoAyns v cioTa wkada VB,
UTO MOXET NPUBECTU NOSBNEHNIO OLIMGOK B paboTe, OTKNIHOYUEHWIO MOAYNA IV BbIXOZY €ro 13 CTPOos.

L — I — ]

@) © o o o

/\ﬁq > A“'
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PucyHok 3.5. PacnosioiceHue KpenexHsix omeepcmuli pukcayuu cunoeozo Mooyas




PyKoBOACTBO Mo 3KcnyaTaLum
VI MI Iy b' : NCTOYHWK becrniepeboiHOro nuTaHns

WNCTOYHUKN BECMEPEBOMHOIO MUTAHSA MMNYbC MOAY/Tb CK 50-600 KBA

3.4 | Maccne AKB

MBI cepun MOAY/1b CK paccymTaH Ha COBMECTHYH paboTy C MacCMBOM CBUHLLOBO-KMCNOTHbIX AKB
(VRLA) nnn nutnid-xeneso-pocdaTtHbix (LFP) baTapeit ¢ HOMUHaNLHBIM HanpsiXkeHem 6aTapeiHoro
maccvBa oT 360 go 600 B mocTtosiHHOro Toka (cMm. Pa3gen TexHu4deckmx napameTtpos WBM). HacTtpoiika
Tna v konnyectea AKb B 6aTapeiHoOM MaccnBe NPOU3BOANTCA aKKPeANUTOBaHHbLIM CreLmancTom
npu NpoBejeHNN NyckoHanagouHbIX paboT. baTapeliHblii MaccMB NOAKIHOHAETCA K CUIOBLIM KieMMam
MBI Yyepes 3aLMTHOE KOMMYTaLMOHHOE YCTPONCTBO MO ABYXMPOBOAHON (MONOXKUTENBHBIV, OTpULaTeNb-
HbIV) VAN TPEXMPOBOAHOM (MONOXUTENbHBIN, HENTPanbHbIA, OTpULATeIbHbIA) CXeMe B 3aBUCMMOCTA
oT Bepcum noctaensemoro MBI (cm. PucyHok 3.6). YcTporictBo 3awuTel AKB A0/KHO pacrnionaraTbcs
Kak MOXHO 6/11Ke K 6aTapeiiHOMy MaccuBy. iMHa KabenbHbIX MMHNA mexay AKB 1 BIT fomkHa 6biTb
MVHUMaNbHOW, JOMYCTMOe NajeHne HanpsxkeHs Ha KabenbHON IVMHUK He Jo/XXHO npeBbiwath 1%.

BAT+ BAT-

©e0e®

o R e S S e
-+ - 1+ - -+ -

1 2 eccooce 20 21 eccocce 39 40

40 6atapeii

(a) Cxema nodkntoyeHust AKb no deyxnpoeodHoli cxeme

e T S ST W W
+ 1 _+ 2 o eesc e +20 _+21 o es e +39 _+40 o

(6) Cxema nodknrodeHuss AKb no mpéxnpoeodHoli cxeme
PucyHok 3.6. Cxema nodknrodeHus maccuea AKb, cocmosawe2o u3 40 wm. 6amapeli 12B
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PyKoBOACTBO Mo 3KcnyaTaLum
VI MI Iy bl : NCTOYHWK becrniepeboiHOro nuTaHns

WNCTOYHUKM BECMEPEBONHOIO MUTAHUSA MMNYbC MOAY/Tb CK 50-600 KBA

OMACHOCTb!
Hanps>xkeHne Ha knemmax maccuBa AKB gocTuraeT cmepTesibHO OMNacHoOro ypoBHs!

Mpu nogxtoyYeH HeobXoAMMO CObAATL NMONSPHOCTL. Heobxoanmo ybeanTbes, UTo
MONOXUTENbHbIV 1 OTPULATENBHBIA MPOBOAHMKM NPaBUIbHO NOAKIKOYEHbI OT K1eMMHON
konogakun 6noka AKB K Bblk/itouaTesnto 1 OT Bblko4vaTens kK cucteme UBM.

B MBI BcTpoeHa GyHKLMA ynpaBneHus (OTKI0UYeHMe) U KOHTPOAS COCTOAHMUA BHELLHero asToMaTtunye-
ckoro BblkovaTens AKB, ocHalleHHOro NpuBoAoM oTK/YeHUsA. Cxema nogkntodeHnsa maccrmsa AKB
K MBI npn ncnonb30BaHNM BHELLHero yrnpasnisgemMoro Boikitovatens AKb npuseseHa Ha PucyHke 3.7.

i *Wuvu
YN O

BCEB b
Medular UPS Auxiliary
Contactar
pa+ | O3
Batt- | &
o3 oars iPd Lo (]
1 2 3 & 5 6 % 3 ¥ 4 B W

aND

Add 828

SNLYIS 808

PucyHok 3.7. Cxema nodknrodeHus AKB ¢ ucnose308aHuUeM asmomamu4ecko20
sblkto4amens 6amapeli ¢ NpuBOAOM OMKAKOYEHUS

NPUMEYAHWE:

Mpw ncnone3oBaHuy ¢ VIBM gaHHoR cepun nutuin-xeneso-pocdatHbix AKE (LFP) HeobxoanMo
OMONHUTENBHO HAaCTPOUTL OBMeH JaHHbIMU MexXAy KOHTponnepom UBI 1 koHTponnepom
cnctembl ynpasneHust AKB (BMS). Tun npoTtokona obmMeHa JaHHbIMU HE0BXO4MMO YTOUHNUTL
y npoussoguTens AKB. laHHaa HacTpoika oCyLLeCcTBAAETCA akKPeANTOBAHHBIM NHXEeHepoMm
npv NpoBeAeHn NyckoHanagouHbIX pabor.

3.5 | Ka6enbHbIli BBOA,

B 3aBMCMOCTM OT MoANPUKALIMK, BBOZ CUOBbIX kKabeneli B Likad B MoXeT ocyLLecTBAATLCS TONbKO
CBEepXY, TONIbKO CHU3Y, 60 Kak CBEpPXY, Tak U CHU3Y.

PeKOMeHAyeTCﬂ 3aBOAUTL CUNOBbLIE Kabenun yepes aNNnnTnyeckoe oTBepcTmne Nnm Kpyriyro Ka6eanym
3alNTY Ha CbeMHbIX NacTrHax, UTObbI npeaoTBpaTUTb NnonajgaHne NoCTOPoOHHMX NpeaMeTOoB B LLIKaq).

Mpw NCNONB30BaHNN HUXKHETO BBOAA PEKOMEH/YETCS YCTaHOBUTL PE3VHOBYHO YIIIOTHUTENBbHYH MybTY
B BBOAHOE OTBepCTMe.




PyKoBOACTBO Mo 3KcnyaTaLum
VI MI Iy b' : NCTOYHWK becrniepeboiHOro nuTaHns

WNCTOYHUKN BECMEPEBOMHOIO MUTAHSA MMNYbC MOAY/Tb CK 50-600 KBA

Cxema BBOAA CUNOBbIX Kabener n3obpaxeHa Ha PucyHkax 3.8 ... 3.11.

e -
e

PucyHok 3.8. HuscHuli 8800 cunoebix kabeneli PucyHok 3.9. BepxHuli 8800 cunosbix kabenell
- T i
N P ; i@@ o
g
% A - =
!

[l i [ied]

PucyHok 3.10. HuxHuli 8800 cusnossix Kabeseli 8 wkapax UBIT c 8epxXHUM U HUXHUM 88000M

38

Bepcus 1.1.001




PyKoBOACTBO Mo 3KcnyaTaLum
VI MI Iy b' : NCTOYHWK becrniepeboiHOro nuTaHns

UCTOYHWKI BECMEPEBOMHOMO MUTAHMA MMNYbC MOAY/Tb CK 50-600 KBA

[ ] o]

PucyHok 3.11. BepxHuli 8800 cunosbix kabeneli 8 wikagax VB[ ¢ 8epXHUM U HUXCHUM 88000M

3.6 | CnnoBble NoAKIOYEHUsA

3.6.1. PekomeHAyeMble ceyeHMs CUI0BbIX Kabeneii

BbI6Op ceveHms BXOAHbIX U BbIXOAHbIX Kabeneli anekTponutaHusa VB ocyLlecTBAsSETCA Ha OCHOBaHNN
HOMMHaNbHbIX GpasHbIX TOKOB YCTPOICTBA, NpeAcTaBaAeHHbIX B Tabnauue 3.1, n TpeboBaHMin cooTBET-
CTBYHOLLMX AeACTBYOLLMX HOPMATUBOB. HOMUHaNbHbIE TOKM YKa3aHbl NPV HOMUHANBHOM HanpsikeHn
nepemeHHoro Toka 380 B (nnHeliHoe).

Ta6nuuya 3.1. HoMMHanbHble 3Ha4Y€HUS TOKOB

Bxoga VBN MakcManbHbIA Tok, A 347 520 694 1040
(BbIMpPSAMUTENN) PekomeHayemoe ceyeHne kabens, Mm?  2x120 2x150 2x185 2x240
- MakcrManbHbIA TOK, A 304 456 608 913

Bxog 6aiinaca

PekomeHayemoe ceyeHue kabens, Mm?  2x120 2x150 2x185 2x240

MakcrManbHbIA TOK, A 304 456 608 913
Bbixog VB

PekomeHgayemoe ceveHwne kabensd, Mmm?  2x120 2x150 2x185 2x240
3asemneHue (PE) PekomeHayemoe ceyeHune Kabens, Mm? 70 150 185 240

MakcumManbHbIv Tok, A 476 714 952 1429
Bxoa AKB*

PekomeHayemoe ceyeHne Kabens, Mm? 240 2x150 3x150 3x240

*mok yka3aH 048 maccusa, cocmoswezo u3 40 wm. AKb 12B npu EOD 1.75B/anemeHm




PykoBo/CTBO MO 3KCMAyaTaumm
VI MI Iy b' : NCTOYHWK becrniepeboiHOro nuTaHns

WNCTOYHUKN BECMEPEBOMHOIO MUTAHSA MMMYNbC MOAYJTb CK 50-600 kBA

MPAMEYAHME:

LI J PekomeHzauMu ans Belbopa ceyeHNi cUnoBbIX kabenein AelicTBUTENbHbI TO/IbKO NMPY Bbl-
NOIHEHW CNeAYHOLLUX YCIOBUIA:

TemnepaTypa okpyxaroLeii cpeapl: He 6onee +35°C.

MNMageHve HanpsXeHVsA Ha kabene: MeHee 3% — ANS NepemMeHHOro Toka, MeHee 1% —
NSt NOCTOSIHHOr O TOKa.

AnnHa kabenbHbIX IMHWIA ANS NepeMeHHOro Toka cocTaBasieT He 6onee 50 M, Ans no-
CTOSAHHOrO Toka — He 6onee 30 M.

[Ans onpeseneHVs NnapameTpoB r’mbKNX MeAHbIX Kabeneit ¢ 4onycTUMbIM HarpeBom +90
°C Npu V3MeHeHNN YCI0BUIA OKpYXXatoLLer cpesbl CefyeT BOCNOoAb30BaTbCsA PeKOMeH-
Jaumsamun ctaHgapTta IEC60364-5-52.

3HauveHns TOKOB NpUBeAeHbl AN HOMWHANBHOrO NMHerHoro HanpsixxeHust 380 B.
Mpy HOMUHaNBLHOM NMHERHOM HanpsixeHuUn 400 B 3HaYeHVs TOKOB ciesyeT YMHOXUTb
Ha koapdunumeHT 0,95; ANt HOMUHANBLHOMO IMHEHOro 3HaYeHWsA HanpsxxeHns 415
B npviBeAieHHble 3HaYeHNst TOKOB c/iedyeT YMHOXMNTb Ha kKoaddurumeHT 0,92.

B cnyyae npeobnasaHns HENMHENHON HarpysKku, ceveHne HemTpaibHbIX MPOBOAHVKOB
LLOJIXKHO 6bITh yBenuyeHo B 1,5 - 1,7 pasa.

3.6.2. BHeLWlHMe aBTOMaTN4YeCKMeE BbIK/IlOHaTenu

PeKOMeHAyeMbIe HOMWHa/bl BHELWWHWX aBTOMaTN4YeCKnX I'IpepblBaTe}'Iel‘/‘I uenn (aBToMatnyeckme

BbIK/IlOYaTe N —

AB) 11 Bblk/ItoUaTeNeit HarpysKki Ans Lienell nepeMeHHoro Toka, U npeAoxpaHuTtenei

Ansa nogknoueHnsa AKb, pekoMeHayembix 419 CUCTeMbI, yKasaHbl B Tabnuue 3.2.

[ins KoHOUIrypaumm ¢ pasgenbHbIM BXOAOM BbINPSMUTENS U 6alinaca cnesyeT yCTaHOBUTb OTAe/bHble
3aLMTHbIE YCTPOMCTBA A9 BXOAA BbINPsSMUTENs 1 Bxoaa 6alinaca.

MPNMEYAHMUE:
LIIJ Bxog MBI (cnnoBbix Moaynen) 1 Bxo4 baiinaca A0/KHbI MMeTb 06LLy0 HeliTpanb.

Ta6nuua 3.2. PekomeHgyemble HOMUHaNbI AB

Bxog BT (BXoA CMN0BbIX MOAyNelt) 400A/3P 630A/3P 800A/3P 1250A/3P

Bxog 6aiinaca 400A/3P 630A/3P 800A/3P 1000A/3P

Bbixog VBN 400A/3P 630A/3P 800A/3P 1000A/3P

BHeLUHWIA cepBUCHBIN Baiinac 400A/3P 630A/3P 800A/3P 1000A/3P

Bxoga AKE (38/40 wT. AKB 12B) 500A 800A 1000A 1600A
BHVUMAHUWE!

He pekomeHpayeTcsi ycTaHaBAMBaTh Ha Bxoge VIBM gnddepeHumanbHble aBTomaTnveckme
BblkMtoyateny nam ¥Y30. Ha Bbixoge WBIT pekomeHAyeTca 1Cno/ib30BaTh BbIKIHOYaTENN
Harpysku. B napannensHo cucteme npu yctaHoBKe Ha Bbixoe Kaxzgoro VBl asTomatu-
yecknx BblktovaTener HeobxoAMMO 3aBecT MHGOPMALMOHHbIV CUrHaM O MOIOXEHUN
BbIXOJHOrO BbIK/lOUaTeNA Ha KapTy CyXnx KOHTaKTOB cooTBeTcTBytoLLero MBM. B npoTtus-
HOM C/ly4ae BO3MOXHbI OLLUNOKM pacnpeseneHnst MOLLHOCT MexAy napannensHbiMu BN
Npv OTKYEHUM OAHOIO U3 YCTPOICTB OT 06LLeli BbIXOAHOM LUVHbI.
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PyKoBOACTBO Mo 3KcnyaTaLum
VI MI Iy bl : NCTOYHWK becrniepeboiHOro nuTaHns

UCTOYHWKI BECMEPEBOMHOMO MUTAHMA MMNYbC MOAY/Tb CK 50-600 KBA

3.6.3. CunoBble NoAKAOYEHUSA

BHUMAHUWE

Bce MaHUnynaumnm, oncaHHble B AaHHOM pa3aerne, A0/DKHbI BbIMOMHATLCA KBa}'II/Iq)VILI,VIpO-
BaHHbIM MHXXEeHEPHbIM NMepcoHasioM.

MopsA0K NMOAKNOUEHVst CUI0BLIX Kabeneli:

1. Heobxoanmo y6eanTbcs, UTo VIBM BbIKIOYEH 1 BCe BbIKIKOYATENN YCTPONCTBA PA3OMKHYTHI.
Heo6x04VMO YCTaHOBWTL Ha BHELLHMX BbIK/lOYaTENsSX BCeX KabenbHbIX IMHUI MHPOPMaLMOHHbIe
nnakatbl 1 npeAynpexjatoLLye 3Haku, NCK/IHoYatoLLyie HeCaHKLIVIOHMPOBAHHYO Nojavy nuTaHus
WAV MOAKIOYEHVE Harpy3KU.

2. OTKpbITb ABepLYy LWKada U CHATb 3aLLUMTHbIM KOXYX, 3aKpbIBaOLLMIA KNeMMbl. BXOoAHbIE 1 BbIXOZ-
Hble KNeMMbl, KneMMbl nogkatoudeHns AKB 1 3aLMTHOro 3a3emneHnsa oTceka CUI0BbIX MOAynen
n306paxeHbl Ha PrcyHkax 3.11 ... 3.13.
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Oﬂﬂ oﬂo DEO OEO
Input_ N Battery N Bypass_N Output N

(a) LLikag VBT c sepxHUM 88000M




PyKoBOACTBO Mo 3KcnyaTaLum

VIMI-IV bc NCTOYHWK becrniepeboiHOro nuTaHns

WNCTOYHUKN BECMEPEBOMHOIO MUTAHSA MMNYbC MOAY/Tb CK 50-600 KBA
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(6) LLikag MBI ¢ HUMCHUM 88000M
PucyHok 3.12. PacnonoxeHue cunoseix knemm 8 wkapax MBI c 4 u 6 cnomamu

. a
oflo oflo oflp qflo afloe
oflo of(lo ollp ql{o allo
PE ] L B c
oflo eflo ofle
ollo ello ol{o
oA ) o
oflo ellp qflo L
ol{o ollp alfo alfo
- m "} nc
oflo oflo of|o of|o
olle olle e||o o||e
o BATTN BATL+ BATT:

PucyHok 3.13. PacnosodxceHue cunoseix knemm 8 wkadax Vb1 ¢ 8 cnomamu
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NCTOYHWKW BECMEPEEONHOIO MUTAHUS

PykoBogzcTBO Mo 3KCMAyaTaLmm
NCTOYHWK becrniepeboiHOro nuTaHns

MMMYNbC MOAYb CK 50-600 kBA

@ o"
o ‘E ollC]
ot A ot B o ©
_ ° L ]
- o é 9 ° o
Joo oo oogl_ g0 00& OOEE
efle efle® olle e olifo] 0" 0"
ole ole oo cdlo clo o
(o S YUR - U
\ A
°l oo ofle offe ofe ofl® ©
SN 0]l[0] ele eUe® eUe® eUe
@L PE N BATT.+ BATT.- N ©

(a) UBIT MOZAYJTb CK600B

© efe efe off® offo ®
ele ele el elp
® PE N putA Bposs o B Pn-m.c@
efl® efl® ofl® efl® offo
o ©l® ele ele ele el ®
T T T T T T = — = — | —— —
- EE@;
| als : © oflk (O ok [© o |
iézﬂpqiﬂp”i £ o ollf (ool |0 ol
® ofle efe 0ljlo) o ©
ele ele olp el
® Output A Output C Main Input A Main Input C ®
Output B BATT_+ BATT_- Main Inf ut B
ofe efl® ef® ef®
° ele ele ele o Ol © ®
(6) CK60OM

PucyHok 3.14. PacnonodxeHue cunossix knemm 8 wkapax MBI ¢ 13 cromamu

3. TloAKNOUNTL NPOBOJ 3aLLMTHOIO 3a3eM/IeHMA K KieMMe 3aLMTHOro 3a3emsieHus (PE).

4. TloakntounTb ceTeBOl Kabenb Ko BXOAHbLIM Knemmam VMBI B coOTBETCTBUM € TpebyeMbIM Coco60M
MoAKIHOYEHMSt OCHOBHOTO 1 6ainacHOro BXOA0B.




PykoBo/CTBO MO 3KCMAyaTaumm
VI MI Iy b' : NCTOYHWK 6ecnepeboiiHOro NuTaHus

WNCTOYHUKN BECMEPEBOMHOIO MUTAHSA MMMYNbC MOAYJTb CK 50-600 kBA

4.1 [nda cucTeMbl C 06LLMM BXOAOM BbINpsMUTENs 1 6aiinaca HeObX04MMO NOAKIHOUNTL CeTEBbIE
kabenu NUTaHNa NepeMeHHOro Toka K COOTBETCTBYHOLLMM knemmMam UBM (Bypass A/B/C/N)
1 3aTAHYTb COeNHEHVSt C MOMeHTOM 5 HM (6onT M6), 13 Hm (60nT M8) nunm 27 Hm (6ont M10).

4.2 [1na cucteMbl C pasgesibHbIM BXOAOM BbINpsaMUTeNs 1 6arinaca Heo6xoAMMO yAanuTh
LMHHbBIE nepembldku Mexay Bxogamu Main (Input) A/B/C v Bypass A/B/C n nogkntountb
ceTeBble Kabenun NUTaHuA nepemMeHHOro Toka K COOTBETCTBYHOLLUM K/ieMMaM BbINpAMUTENA
Main (Input) A/B/C, a kabenu 6alinacHoro BxoZia — KO BXOZAHbIM Knemmam 6arinaca (Bypass
A/B/C/N) 11 3aTSHYTb COANHEHUNsSI C MOMEHTOM 5 HM (60T M6) nnu 13 Hm (6onT M8) nnun
25 Hm (6ont M10).

4.3 TIPOBEPUTbL MPABU/IbHOCTb YEPEAOBAHMA ®A3.
5. MoakntounTb Kabenn ot maccusa AKB K cooTBeTcTBYHOLWMM Kiemmam VBT (Battery +/-/N).

MoaKkNUNTb Kabenn Harpyskm K COoTBEeTCTBYHOLLIMM BbIXOAHbIM knemmam WBMM: Output A/B/C/N
1 3aTAHYTb COeAMHEeHNs ¢ MOMeHTOM 5 Hm (6oaT M6) nnm 13 Hwm (6ont M8) nnu 27 Hm (6ont M10).
Y6eanTbCs B MPaBUIbHOCTN YepejoBaHuns ¢as.

7. I'IposepMTb NpPaBUIbHOCTb NOAKIKOYEHNA, MoC/ie Yero yCtTaHOBUTb 3aLUNTHBIN KOXYX Ha MecCTO.

NPEAYNPEXAEHUE

*+  Bce BUHTOBbIE COBANHEHMS JOMKHbI OCYLLECTBIATHCA C TPEGYEMbIM MOMEHTOM 3aTSXKKM
(B COOTBETCTBUM C YKa3aHHbLIM TUMOPa3MepoM 60/ITOBOIO COeAUHEHNS).

+  Heobxoanmo cobntogaTe NPaBUABHOCTL YepeAoBaHNS $pas Ha BXOAE U BbIXOAE, a Takxke
NONSIPHOCTb NoAkNtoYeHNn (AKB).

+  Kabenu 3asemneHuvsa n He|7|Tpan|/| LOMKHbI 6bITb MOAKIOUEHbI B COOTBETCTBUM C Tpe-
60BaHMAMN Ael‘/ICTByPOU.LMX HOPMaTUBHbLIX aKTOB U 3aKOHOAAaTeNbCTBa.

. Harpy3|<a [O/KHa BbITb NoACOeANHEHA K TOMY )K€ KOHTYPY 3a3emMneHns, 4to 1 cncrema VIBT.

3.7 | KoMMyHMKaLMOHHbIe MHTepdelicbl Moayns 6alinaca U MOHUTOPUHIa

Kak nokasaHo Ha PucyHke 3.15, Ha nepejHei naHenn MOAyns cTaTMyeckoro 6alinaca pacronoxeHsbl
NHTepEeNC C «CyXMMU» KOHTaKTaMu, KOMMYHMKaLMoHHbIe MHTepdelicel RS232, RS485, fBa nHTepdelica
AN151 yCTaHOBKW AOMONHUTENbHbIX MHTepdelicHbIX nnaT, USB-NopT, NOpT NoAK/IYeHUs NaHenv ynpas-
NeHUs 1 KHOMKa «XON0AHOro cTapTan.

«Cyxue» «XONOAHbI»
KOHTaKTbI cTapt RS232 RS485
Qmcnneit

NBMN

Qo000
osss
e
0
o &)
50
e
of
o
et

%
© (Ol %66” S
I I
SNMP-criot Cmapr-cnot

(a) 0na wkagoe MBI mowHocmeto 200 KBA
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VIMIMY/\bC

WCTOYHWKM BECMEPEBOMHOMO MUTAHUSA

PykoBoZCTBO Mo 3KcnyaTaumm
NCTOYHWK becrniepeboiHOro nuTaHns

MMMNYNbC MOAYb CK 50-600 kBA

«Cyxune»
KOHTaKTbI
«X0NOAHbI»
crapt
©
A AR
U2
SN @
(6) 015 wkagoe VB mowHocmetro 300, 400 KBA
N
N
2
«Cpae»  XonogHbliy & &Y o §(§’
Cmaprt-cnot KOHTaKTbI cTapt < &-"’\’ 3 il
1 [ 1 | 1 [
@ 1 @ ° g s
| | &k L=t o|qf
@]!
© cossmt ) use
@

(8) 0515 wkagpoe VBN mowyHocmero 600 KBA
PucyHok 3.15. BHewHuli 8ud u uHmepgelicel 06MmeHa daHHbIMU MOOYASA balinaca U MOHUMOPUH2a

3.7.1. HTepdeiic «cyxmx» KOHTaKTOB

BHUMAHUE

Mpw npoknagke KabenbHbIX Tpacc HEO6XOAMMO Pa3AeNUTb CUrHaNbHbIE U CUIOBbIe Ka-
6e11. CUrHanbHble Kabenn Ao/KHbI IMETb ABOVHYIO M301aLMI0 1 cedeHre 0,5 ... 1,5 Mm?
npu MakcumanbHon annHe 25 ... 50 meTpos.

VHTepdelic «cyxmne» (peneiHble) KOHTaKTbl BK/OYaeT MOPTbl BBOAA/BbIBOAA CUTHAN0B, MpY 3TOM He-
KOTOpble KOHTaKTbl MOTYT 6bITb HACTPOEHbI Kak BXOAHbIe MopTbl. VB NprHMMaTh CUrHabl € BXOAHbIX
NopTOB A/IA MHNLMALIMY KOHKPETHbIX AelicTBuii. Korga VIBM BeinonHAeT kakne-nnbo gelicteus, VBM
MOXeT OTNPaBASATb CUrHaN Yepes MHTepeiic «Cyxoro» KOHTakTa Ha BHeLLIHWe YCTPOICTBa ANS HANKaLMMN
cocTosAHMA VIBI nnun BbINONHEHNS KakUX-NMB0 AeACTBUN. PYHKLMN «CyXUX» KOHTaKTOB NpeAcTaB/ieHbl

B Tabnuue 3.3.




ViIMIIY,

WNCTOYHMKMN BECMEPEBOMHOIO MUTAHKA

PykoBo/CTBO MO 3KCMAyaTaumm
b' : NCTOYHWK becrniepeboiHOro nuTaHns

MMMYNbC MOAYb CK 50-600 kBA

Ta6nunua 3.3. PyHKLUN NOPTOB peseliHbIX KOHTaKTOB M0 YMOYaHMIO

EPO-1

EPO-2
EPO-3

EPO-4

TEMP-1

TEMP-2
TEMP-3

TEMP-4

IP1-1

IP1-2

1P2-3

1P2-4

IP3-5

IP3-6

OP1-1

OP1-2

OP1-3

oP2-4

OP2-5

OP2-6
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REMOTE_EPO_NO

+24V_DRY
+24V_DRY

REMOTE_EPO_NC

ENV_TEMP

TEMP_COM
TEMP_COM

TEMP_BAT

BCB_Status

GND_DRY
BCB_Online
GND_DRY
GEN_CONNECTED
+24V_DRY

BAT_LOW_ALARM_NC

BAT_LOW_ALARM_NO
BAT_LOW_ALARM_GND

GENERAL_ALARM_NC

GENERAL_ALARM_NO

GENERAL_ALARM_GND

CpabaTblBaHve komaHAbl EPO (aBapuiiHoe oTkatoueHme VIBIT)
NnpyY KOPOTKOM 3aMblKaHNW € KOHTakToM EPO-2

+24B

+24 B

CpabaTblBaHe koMaHAbl EPO npu oTKNHOUEHWIN OT KOHTaKTa
EPO-3

MoAkYeHe ONLUMOHaNBHOTO AaTUnKa N3MEPEeHNs Temnepa-
Typbl OKpY>KatoLLiel cpejbl

O6Las Knemma 415 Aatyrika TeMnepaTypbl OKpy>KaroLen cpespi
Ob6Las knemma Ansa gatyvika temnepatypbl AKB
MoAKYeHe ONLUMOHaNBHOrO AaTUNKa 3MEpPeHNs Temnepa-
Typbl AKB (B TOM Yuncnie Anst paboTbl GyHKLMM TEPMOKOMMEeHca-
L1v 3apsaa)

BXOAHOW «Cyxoli» KOHTAKT, YHKLMS HacTpansaemMas.

Mo ymonyanuio: CoctosHve asTomata AKb 1 asTomaT AKB OH-
naviH (renepupyetcs CurHan oTcyTcTBUS baTapeu, ecam CBAsb
c asTomatoM AKB noTepsiHa)

O6LWNiA KOHTAKT Anst +24 B

BxogHO «Cyxoli» KOHTaKT. laHHas GyHKLMA ABASETCA HacTpa-
nBaeMoi. Mpwu 3aMbIkaHNN C KOHTaKTOM IP2-4 akTBMpyeTCs
KOHTpO/b cocTosHMA AB AKB

O6LWnin KOHTaKT Ans +24 B

BXxogHOW «Cyxoi» KOHTaKT. JlaHHas GyHKLMA ABASETCS HacTpa-
NBaeMOW.

1o yMon4aHuo: pexunm paboTbl OT reHepaTopa

+24B

BbIXOAHOM «CyXOM» KOHTAKT (HOPMaNbHO 3aMKHYTbIN). JaHHas
byHKUMA SBNSETCS HacTpanBaeMo.

Mo ymonyaHuto: Huskoe HanpsxeHune AKB.

BbIXOAHO «CyXOli» KOHTAKT (HOPMasiibHO PAa3OMKHYTbIN). laH-
Has GYHKLMA SBNSETCS HacTpanBaeMo.

Mo ymonuaHuto: Huskoe HanpsxeHne AKB.

06 KoHTakT ans OP1-1 n OP1-2

BbIXOAHOW «CyXOV» KOHTaKT (HOPMasibHO 3aMKHYTbIN). laHHas
byHKUMA ABNSETCA HacTpanBaeMo.

Mo ymonyanuto: ObLyas Tpesora

BbIXOAHO «CyXOli» KOHTaKT (HOPMa/lbHO Pa30MKHYTbIN). laH-
Has GYHKLMA ABNSETCA HacTpanBaeMow.

Mo ymonyaHuto: ObLyas Tpesora

06wt KoHTakT ana OP2-4 n OP2-5

Bepcus 1.1.001




PyKoBOACTBO Mo 3KcnyaTaLum
VI MI Iy bl : NCTOYHWK becrniepeboiHOro nuTaHns

WNCTOYHUKM BECMEPEBONHOIO MUTAHUSA MMNYbC MOAY/Tb CK 50-600 KBA

BbIXOAHOW «CyXOVi» KOHTAKT (HOPMasibHO 3aMKHYTbIN). laHHas
OP3-1  UTILITY_FAIL_NC bYHKLMA ABNAETCS HacTpanBaeMoiA.
Mo ymonyaHuio: BxogHas ceTb MBI He B HopMme

BbIXOAHO «CyXOVi» KOHTAKT (HOPMasilbHO PAa3OMKHYTbIN). aH-

OP3-2  UTILITY_FAIL_NO Has GYHKLMA SBNSETCS HacTpanBaeMon.
Mo ymonyaHuto: BxoaHas cetb VBI He B Hopme
OP3-3  UTILITY_FAIL_GND O6bwunin KoHTakT ans OP3-1 n OP3-2
BbIXOAHOW «Cyxoli» KOHTaKT. laHHas GyHKLMA ABASETCA Ha-
OP4-4  BCB Drive CTpanBaemMon.
Mo ymonyaHuto: ynpasneHne AB AKB
OP4-5 GND_DRY O6WWIA KOHTaKT Ans +24 B
OP4-6  +24V_DRY +24B
NPUMEYAHWUE:

LIIJ DYHKLMM NOPTOB peneliHbiX KOHTAKTOB HACTPaVBAOTCSH MHXEHEPOM NP NYCKO-HaNaj0uHbIX
paboTax C MOMOLLbI MPOrpaMMHOro obecneveHus Ans HacTpoku VIBM nnu yepes meHto
HacTpoiiku ancnnes VIBIM.

BXoAHOIA NOPT ANCTaHLMOHHOIO aBapMIAHOIo OTK/IlOUEeHUs NuTaHus (EPO)

KoHTakTbl EPO1-4 sBNSIHOTCS BXOAHBIMU NOPTaMU ANt AUCTAHLMOHHOIO aBapuinHoro otkatoueHus VBN,
[ins HopmanbHoN paboTbl VB koHTakT EPO-4 fonxeH 6biTb 3aMKHYT C KOHTakToM EPO-3, a KOHTaKT
EPO-1 pgomkeH 6bITb OTKNOUEH OT KoHTakTa EPO-2. KomaHga EPO cpabaTbiBaeT npu pasMmblKaHUN
EPO-4 1 EPO-3 nnu npo 3ambikaHum EPO-1 1 EPO-2. CxeMa nopTa nokasaHa Ha PucyHke 3.15, a onvcaHune
nopTa npueoanTca B Tabauue 3.5.

NPUMEYAHWE:

LI J Mcrnonb3oBaHve GyHKLMM yAaNEHHOTO aBapUIAHOro OTKIIOYEHNS MUTAHUSA BO3MOXHO rnocsie
HaCTPOMKM COOTBETCTBYIOLLErO paspeLleHyst CePBUCHBIM UHXEHEepOM.

N~

~
+24V
N +24v +28v
+24V
+24v ﬂ 24V ‘?J VB

—

+24V
+24V

EPO_NO
EPO_NC

T ‘
Py
BHeLwHKit KOHTaKT

PucyHok 3.16. Cxema 8x00H020 hopma 0/14 OUCMAHYUOHHOU hodayu KoMaHOl EPO




PykoBo/CTBO MO 3KCMAyaTaumm
VI MI Iy b' : NCTOYHWK becrniepeboiHOro nuTaHns

WNCTOYHUKN BECMEPEBOMHOIO MUTAHSA MMMYNbC MOAYJTb CK 50-600 kBA

MPAMEYAHME:
LI ‘J « [Ina HopmanbHo paboTbl VBM koHTakTbl EPO-1 1 EPO-2 0MKHbI 6bITh PAa30MKHYTHI.
*  KontakTbl EPO-3 1 EPO-4 3aKopaunBaroTcs 3aB00M-13roToBuTeN1eM Mpu npoussoacTse VBT,

+  [leiictBue aBapuiiHoro octaHosa MBI oTkntouaeT BeINPAMUTENb, MHBEPTOP, 3apsigHoe
YCTPOVICTBO W cTaTu4Yeckuii banac. Mpu 3TOM BXOAHble ceTeBble KJIeMMbl OCTaTCA
nog HanpsikeHeMm. YTobbl NoaHocTblo ob6ectounTb VBN, He06X0AMMO PasoMKHYTb
BblK/ItoUaTenb Bxoga VIBM Q1 1 BbiktouaTens Bxoga 6aiinaca Q2 (Mnm cooTBeTCTByHOLLME
BHeLLHMe BbikAtoYaTenn Bxogos VBIM) nocne aktneaumm EPO.

*  Bce curHanbHble kabenu AoMKHbI 6bITb BUTbIMM, C ABOWMHOM 130naUMelt 1 naoLwaso no-
nepeyHoro ceveHns 0,5 ... 1,5 MM? Ans MakCMManbHOM ANVHBI COeAMHEHNS oT 25 Ao 50 M.

MopT noaknoUveHns AaTuMKoB TemnepaTypbl AKB 1 okpy>KatoLeli cpeapbl.

BxogHble KOHTaKkTbl mopTa TEMP npegHasHaueHbl Anst U3mepeHust TemnepaTypbl AKB 1 okpyatoLLei
CpeAbl, YTO UCMOb3YeTCs NPU KOHTPOJIE OKPYXXatoLLei cpespbl 1 GYHKLmMY TemnepaTypHOn KomneHcauum
3apsiga AKb cooTBeTcTBeHHO. CxeMa nHTepdericos A4na TEMP_1-4 nokasaHa Ha PucyHke 3.16, onuncaHue
nHTepdeiica npnseaeHo B Tabaunue 3.5.

TEMP_ENV
TEMP_GND
TEMP_GND
TEMP_BAT

TEMP

PucyHok 3.17. MopTbl TEMP 1-4 gns onpejeneHvia TeMrnepaTypsl

;

NMPNMEYAHWME:

LII‘J Ansa n3MepeHns TemMnepaTypbl HEOH6XOANUM BHELLIHWUI TepMogaTunk (R25 = 5 kOm,
B25/50 = 3275), KOTOpPbIiA 3aKa3blBaeTCs J4OMNONHNTENBHO.

«CyxoVi» KOHTaKT BXofa reHepaTopa

®yHkumen nopTa IP3 (MWHbI 5-6) MO yMONYaHWIO ABNSETCA BXOAHON MHTEPdENC ANs OTCIXUBaAHNS pexuMa
paboTbl OT reHepaTopa. Mpun nogknto4eHnn KoHTakTa IP3-5 k +24B (IP3-6), IBI nepekntovaeTcs B pexum
paboTbl OT reHepaTopa. B 3TOM pexuiMe MOXeT 6bITb HACTPOEHO NPUHYAUTEIbHOE OTK/I0YeH e 3apsija
AKB anst cHUKeHWsi noTpebnsiemMoli oT reHepaTopa MoLHocTK. Cxema nopTa nokasaHa Ha PucyHke 3.17,
onucaHue nopta npusoanTcs B Tabnuue 3.5.

+24V h 24V
2Pl |
IP1-3 NI
% I—AUX-NO
AIKALO

Generator

GND

BCB_ONL

BCB_STATUS

PucyHok 3.18. Cxema 8x00H020 nopma 04151 KOHMPOAA Pabomsl om 2eHepamopa
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PyKoBOACTBO Mo 3KcnyaTaLum
VI MI Iy bl : NCTOYHWK becrniepeboiHOro nuTaHns

WNCTOYHUKM BECMEPEBONHOIO MUTAHUSA MMNYbC MOAY/Tb CK 50-600 KBA

BXOAHOI NOPT KOHTPO/IA M BbIXOAHOW NopT ynpasneHns AB AKb

®yHKUmAMU OP4 4-6 Mo yMONYaHWIO ABASIOTCA NMOPThI 419 ypaBaeHWA aBTOMaTUYeCKX BbiknovaTtesneM
AKB. Mpu noakntoveHny OP4-4 n OP4-5 K MexaHM3My cpabaTbiBaHus AB AKB, nopT OP4-4 MOXeT BblfaTb
NPUBOAHOW curHan (+24 B noct. Toka, 100 MA) ans cpabaTbiBaHMs BbikntovaTens AKb npu cpabatbiBaHn
EPO vnun cnyyvae paspsaga AKb (cm. PucyHok 3.18). MopTel IP1-1 1 IP1-3 npegHasHadeHbl Ans KOHTPOAA
coctosHusa AB AKB. Koraa AB AKB 3aMKHYT (11 CMrHasbl OT ero Aomn. KOHTakTOB MOAK/IH0OYEHbl K COOTBET-
CTBYHOLLMM nopTam nHTepdeiica VIBM), 3To ykasbiBaeT uto AKB nogkntoueHs! K BT, Korga oH pasoMKHyT,
noAaértcsa curHan Tpesorv 06 otkatodernn AKB. [ins aktueaumm GyHKLMM KOHTPOAS cocTosHUA AB AKB
HeobXo0ANMO 3aMKHYTb 3 1 4 NuHbl nopTa (BCB_ONL n COM) Cxema nopTa nokasaHa Ha PucyHke 3.18,
a onucaHvie NpuBoanTcsA B Tabauvue 3.5.

I'NJ +24V - +24V + 122V
-24\'4%\% +24V ‘? [—‘\f ’—Jf

, 3 [T : P13 | <]
OP4 m @ @ @ ¢ @

%}
.2 % z % I— AUX-N.O
T 0 90
> a > = o AUX-N.O.
x =z 3 [ (&}
o o ¢ P @
0 8}
9 @ Generator

PucyHok 3.19. lopmel ynpasneHus u koHmMpoasa cmamyca AB AKb

NHTepdeiic BbIXOJHOIO «CYyXOro» KOHTaKTa npeaynpexaeHuns o coctosHuu AKB

Mo ymonyaHus nopt OP1 ciyXuT Anst BbIBOAA NPesynpexAeHns 0 HU3KOM Hanps>keHUn (HU3KoM 3apsje)
Ha maccmse AKB. Korga HanpsikeHne Ha maccne AKB nagaeT Hnxke 3aaHHOro, BCTPOEHHOE pesie pas-
MbIKaeT HOpMasibHO 3aMKHYTble (OP1-1 1 OP1-3) 1 3aMbiKaeT HOpMasibHO Pa3oMKHyTble (OP1-2 n OP1-3)
KOHTaKTbl. KOHTaKTbl pefie n30n1MpoBaHbl OT BHYTpeHHMX Leneri VIBM. Cxema nopTa nokasaHa Ha PucyH-
ke 3.19, a onncaHve npnBoanTcA B Tabauue 3.5.

BAT_LOW_NC

BAT LOW NO

PucyHok 3.20. Cxema uHmep@elica 86ix00H020 peneliHo20 KOHMakma
npedynpexcdeHus o HU3KoM HanpsaxeHuu AKb

NHTepdeiic BbIxoaHOro 6ecnoTeHLanbHOro KOHTaKTa o6Leil TpeBoru

®yHKuUme OP2 No yMon4aHWio ABASETCA MHTepdeiic BbIXOAHOMO «CyXOoro» KOHTakTa obLueli TpeBoru.




PykoBo/CTBO MO 3KCMAyaTaumm
VI MI Iy b' : NCTOYHWK becrniepeboiHOro nuTaHns

WNCTOYHUKN BECMEPEBOMHOIO MUTAHSA MMMYNbC MOAYJTb CK 50-600 kBA

Korpa cpabaTtbiBatoT OAHO WV HECKOIbKO NMpeaynpexaeHnid, BCoMoraTtesibHbli peneliHblii KOHTakT
aKTUBMpYyeTCs NyTéM nepekaoyeHnsa peae. Cxema nopTta nokasaHa Ha PucyHke 3.20, a onncaHue npu-
BOAUTCA B Tabnuue 3.5.

ALARM_LOW_NC
ALARM LOW NO

PucyHok 3.21. Cxema uHmepgelica 8bixo0H020 peseliHo20 KoOHMakma obweli mpegoau

NHTepdeiic BBIXOAHOTO «CyXoro» KOHTaKTa npeaynpeXxpaeHusl oTkasa ceTu

®yHKumeri OP3 no yMonYaHWio ABASETCA MHTepeiic BbIXOAHOro 6eCcrnoTeHLManbLHOro KOHTakTa npesy-
npexAaeHvs oTkasa BXo4HOM ceTu. Mpu oTkase sanekTpoceTn Ha Bxoge VMBI, cnctema BblgacT npegynpe-
XAeHne 06 3TOM CObbITUM NyTem cpabaTbiBaHNA BCTPOEHHOIO pesie 1 U3MeHeHWs NoI0XKeHWst KOHTaKToB
OP1-1 1 OP1-2. Cxema nHTepdeiica nokasaHa Ha PucyHke 3.21, a onucaHve npmeoanTtca B Tabnuue 3.5.

4

UTILITY_FAIL_NC
UTILITY FAIL NO

PucyHok 3.22. Cxema uHmep@elica 8ix00H020 peneliHo20
KOHMakma npeoynpexcoeHus omkasa cemu

3.7.2. HTepdeiic o6MeHa aHHbIMM

BcTpoeHHble KOMMYHMKALMOHHbIe MopTel RS232, RS485 1 USB (noaaepxuBatoTcs npoTtokonsl Modbus
RTU, ASCII) obecneynBatoT nepegavy nocsiesoBateNlbHbIX AaHHbIX, KOTOPblE MOTYT UCMONb30BaTLCA
aBTOPW30BaHHbIMU CreupuanncTamMmm Ana Hactpoliku MBI npy nposeaeHMn nyckoHanagouHblx pabor,
BBO/E B 3KCM/yaTaLio 1 TEXHUYECKOM 06CyXnBaHUN (Heobxoanmo cnelpanmsnposaHHoe MO). Takke
3TV MHTepdelicbl MOrYT NCNOL30BaTLCSA A9 UHTerpaummn VIBI B 10KaNbHY CUCTEMY MOHUTOPUHIa
COCTOAHMSA 060PYA0BaHNSA.
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PyKoBOACTBO Mo 3KcnyaTaLum
VI MI Iy bl : NCTOYHWK becrniepeboiHOro nuTaHns

WNCTOYHUKM BECMEPEBONHOIO MUTAHUSA MMNYbC MOAY/Tb CK 50-600 KBA

NHTennekTyanbHbIN CNOT NpejHa3HaYveH 419 yCTaHOBKM AOMONHUTEIbHOM paclUMpPeHHON BepCun KapTbl
«Cyxux» KoHTakToB. CnoT SNMP npeaHasHaueH Ans ycTaHoBKW onLnoHanbHon SNMP-KapTel MOHUTOPUHTa
cocTosiHus MBI no nokanbHoM ceTu (onumoHanbsHo).

MPUMEYAHME:

OgHoBpeMeHHas paboTta noptos RS232 1 yctaHoBneHHOW B cnoT SNMP-kapTbl He noaaep-
xXunBaetcs. o ymonyaHunio SNMP-kapTa nmeet npuiopuTeT. MNepeg nogkntoueHnem K BN
yepes nopTbl RS232 n3Bneknte SNMP-kapTy 13 COOTBETCTBYIOLLIErO C/10Ta.

3.7.3. KHONKa «Xo/104HOro» cTapTa

KHonka «xonogHoro» ctapta «Battery Cold Start» npegHa3HaueHa Ans 3amycka CUCTEMbI yrpaBaeHns
1 MoHWTOPWHra VBI (Bktoyas naHenb onepaTopa) C Cnoib30BaHWeM NoAKoYeHHoro K VBM 6atapeli-
HOro MaccvBa npwv OTCYTCTBMW 3N1eKTponuTaHus Ha Bxoge VBT, Mocne aktmBaumm cMcTeMbl MOHUTOPUHTA
MBI nonb3oBaTenb MOXeT KOHTPOANPOBATb 3anyck CUN0BbIX Mogynel B pexxume AKB (cm. Pasgen 5.1.
HaCTosALLEero pykoBoACTBa).

3.8 | KomMmyHuKaLUMoHHble nHTepdericol gucnnesa NBIM

B aBepb wkada MBI BCTpoeH ancnneit, SBASIOLLMIACA OCHOBHbBIM 31€MEHTOM YrpaBaeHUs 1 KOHTPONS
ycTpoiicTBoM. Ha 3aaHeli naHenn gucnnes VIBM, 40CTynHOV NPy OTKPbITAM ABepu LKada, PacronoxeHsl
[OMONHNUTENBbHbBIE KOMMYHUVKALMOHHBIE MHTepdelickl, obecrneyrBatoLLie BO3MOXHOCTb ANCTaHLVIOHHOTO
KoHTpons MBI, a TakKe KOHTPOAA COCTOAHWSA BHELLHVX YCTPOMCTB, Taknx kak Mogynb BMS Jlutnesoro
6aTapeliHOro MaccuBa.

Mopr Com P1
Mopr Com P2

[opt EPO

TF kapra

USB nopr
SMS nopr Ethernet nopr
PucyHok 3.23. KommyHUKayuoHHsle nopmesl oucnaes UBI

MopT TF
MopT TF npeAHasHauveH A1 YCTaHOBKM AOMNOAHUTENbHON KapTel NamMAT MicroSD, obecneuynBsatoLLen
BO3MOXHOCTb paclUMpeHunst ZOCTYMHOM NaMaTy ANs COXPaHeHWs 3anucer XypHana cobbituii NBM.

MopTt USB
MopT USB npesHasHaveH A1 NoAkntoueHns BHelwHero Flash USB HakonuTens, No3BossioLLero ckadaTb
Ha Hero XypHas cobbITUIA 1 XXypHan AaHHbIX VBIT.

MopT SMS
MopT SMS npeaHasHa4veH A1 nokntoveHns SMS mozgema, obecneyrBaroLLEero BO3MOXHOCTb AUCTaH-
LIMOHHOr0 nonyyeHus nHpopmaumm o coctosiium NBIM yepes SMS-coobLueHus.




PyKoBOACTBO Mo 3KcnyaTaLum
VI MI Iy b' : NCTOYHWK becrniepeboiHOro nuTaHns

WNCTOYHUKN BECMEPEBOMHOIO MUTAHSA MMNYbC MOAY/Tb CK 50-600 KBA

MopT EPO
MopT EPO npeAHa3HaueH 415 NOAKIHOYEHUS KHOMKN aBapuiiHOro otkntoueHus VBbIM, pacnonoxeHHoOM
Ha ABepw LiKkada.

MopT Ethernet

MopT Ethernet npeaHasHayeH An18 NOAKNOYEHNS ANCMIEA K IOKANIbHOW BbluncnnTensHol cetn (TCP/
IP) ansa obecrneveHms BO3MOXHOCTU KOHTPOASA 1 ynpasaeHus coctosHuem VBN no npotokonam SNMP,
Modbus TCP 1 nocpesctBom BCTpoeHHoro B gucninein WEB-nHTepdelica. Hactpolika napameTpoB 3Toro
nopTa (HacTporika IP-agpeca) ocyLLecTBASeTCs Yepe3 COOTBETCTBYOLMI pa3aen MmeHto gucnines ABM.

Mopt COM P1
Mopt Com P1 npeAHa3sHaveH 415 ynpaBaeHUs 1 KOHTPOA COCTOAHUSA BHELLHUMW YCTPOUCTBAMM C UC-
nonb3oBaHuem npotokona Modbus RTU. incnnei npun 3Tom BbiCTynaeT B poau mactepa cety Modbus.

Nopt COM P2
Mopt Com P2 npeaHasHauveH Ans nogkntoueHusa gucrnes VBM K moaynto 6aiinaca v MOHUTOPUHIa
NS KOHTPOAS 1 yNpaBAeHWsi COCTOSIHNEM U pexMamMu paboTsl VBN,

3.9 | NapannensHoe nogknto4veHne VBN

CyLLeCcTByeT BO3MOXHOCTb MapanienbHOro NoAKAtoHeHns Heckonbkux VBM ans paboTel Ha 06LLyto
Harpysky. 3Ta GyHKLMSA ABNSETCA OMNUMOHaNbHONM 1 TpebyeT npeaBapuTesbHOro KOHGUryprpoBaHUs
y npoussoauTens. Cxema napanienbHOro NoAKIYeHNsA nokasaHa Ha PucyHke 3.23.

BHUMAHUWE

MoakntoueHvie n HaCTpOVIKa napanneanot?l cncrembl ABM MOTYT BbINO/IHATLCA TOIbKO aBTOPU-
30BaHHbIM VIH)XeHepHbIM NMepCcoHaioM. Ans ynpoLieHna 06Cny>KI/lBaHV|ﬂ n HaCTpOl7IKI/I cncTemMbl
pekomMeHayeTcs yCTaHOBUTL BHELLHWIA CepBVICHbIIZ 6arinac. BeiknouaTtens BHELLHero cepBucHoro
6arinaca Ao/mKkeH ObITb OCHALLEH AOMOMHNTEbHBIM KOHTAaKTOM COCTOSIHWSA, CUTHa OT KOTOpOro
JO/IKEeH 6bITb 0683aTeNIbHO MOAK/IFYEH K BXOZaM MnaT CYyXMX KOHTaKTOB BCeX VBl cncTembl.

NemoyHuk
numaus ! X !

MM nenz2
I~

)

Beixod ucmoy4Huka
numaHus

%

Modknw4eHue
Ha2py3sKu

PucyHok 3.24. CxeMa napannensHo20 nookntoyeHus VI
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PyKoBOACTBO Mo 3KcnyaTaLum
VI MI Iy bl : NCTOYHWK becrniepeboiHOro nuTaHns

WNCTOYHUKM BECMEPEBONHOIO MUTAHUSA MMNYbC MOAY/Tb CK 50-600 KBA

Cxema NoAKNHOYeHNs BHELLHEN KHOMKN A9 AUCTaHLMOHHOW nojayvn komaHAabl EPO B napannensHor
cucTeme npurieBejeHa Ha PucyHke 3.24.

aa *» +24V

uPs2

EPO

|

SWITCH K1 (NO)

PucyHok 3.25. [ModkatoyeHue 8HewHel KHONKU 0415 OUCMAaHYyuoHHoU nodayu komaHosl EPO
8 napannensHoli cucmeme

MoAkYeHe cMNoBbIX Kabeneit B napannesibHON cMcTemMe aHaNornMyHO NOAKNOYEHNIO OAVHOYHOrO
WBMM. Bbixozbl BCcex napannenbHbix VB 4omKHbI 6bITb 06beAnHeHbI Ha 06LLel WHe. MNpy pa3aensHOM
NOAK/IOYEHVM BXOZOB BbINpsiMUTeneil 1 6aiinacoB napannenbHbix VB Bce BXoAbl 6aiinacoB A0/KHbI
6bITb 3aMnTaHbl OT OAHOro duAepa. Bxoabl BbINpsMUTENEl NPy 3TOM MOTYT 6bITb MOAKIOYEHbI K Pa3HbIM
MCTOYHMKAM 3NEKTPONUTaHNA.

MPAMEYAHME:

[NVHBI N XapakTePUCTUKIN CUOBbLIX Kabeneri (B TOM UMcie BbIXOAHbLIX 1 BXoAa 6aiinacos)
[O/KHbI 6bITb UAEHTUYHBIMU /15 PaBHOMEPHOr0 pacrnpeeneHys Harpyskiu B pexuMe 6ainaca.

Mpwv napannensHoii paboTe Bce NBIM cncTembl 4OMKHBI BbITh COeANHEHbl UHGOPMALIMOHHBIMY KabensMmu
napannenbHon paboTbl, 06ecneyYnBaroLLIMIMK COTIacoOBaHVe PexXVMOB paboTbl YCTPOCTB B cUCTEME
1 paBHOMepHOe pacnpejenieHne MOLLHOCTA MeXAy BCeMU CUI0BbIMU Mogynamu rpynnel VBM. Mpu na-
pannensHoOM CoefHeHNN Heckonbkmx VBIM AomkHbI BbITe MCNONb30BaHbI OPUTMHaNbHbIE Kabenn na-
pannenbHol paboTbl OAMHAKOBOW ANMHBI (MOCTAaBASIOTCA OMLMOHAaNbHO). MnaTa napannensHor paboTsl
pacrnionoxeHa BHyTpu kopryca VBIM.

Buy, pasbEMOB 419 NoaknoyeHns nHGopMaLMOoHHbIX Kabener Ha naate napannenbHor paboTel Npu-
Be/leH Ha PuncyHke 3.26.

N L |

|
® AR
ocoooo
R

PucyHok 3.26. [Topmel nooknro4eHus kabeneli napannensHoli pabomer MBI

Mpwv coeanHeHnn VBN B napannens MHGOPMaLMOHHbIe kabenu napannensHoro NoAKIOYeHUs 4OKHBbI
06pazoBbIBaTh 3aMKHYTOE KO/bLIO, YTO 06ecrneyrBaeT NOBbILLEHHYH HAaJeXHOCTb MHPOPMALIMOHHOTO
obMeHa Mex/y YCTPoCcTBaMu (Npuy paspblBe KONbLA CUCTEMA OCTAeTCH MOHOCTEIO PabOTOCNOCOBHOI).
Cnocob nogknoyeHnsa nokasaH Ha PucyHke 3.27.




PyKoBOACTBO Mo 3KcnyaTaLum
I/I MI Iy b' : NCTOYHWK becrniepeboiHOro nuTaHns

WNCTOYHUKN BECMEPEBOMHOIO MUTAHSA MMNYbC MOAY/Tb CK 50-600 KBA
Beattery Cold Start Bertery Cold Start Battery Cold Start

PARALLEL PARALLEL PARALLEL
| |

—
g Jo = () arJe eEab

(a) Koneyesoe coeduHeHue Vb1 8 napannensHol cucmeme

(6) MooknroyeHue 2-x VBl e napannens (8) MooknroyeHue Heckonbkux MBI e napannens

PucyHok 3.27. Cxema nodkatoyeHus kabeneli napannensHol pabomel

Kasxapli MBI cncTembl JomkeH 6bITb HAaCTpOeH ANst NapasnienbHol paboTbl. HacTpoiika ocyllecTBaseTcs
aBTOPW30BaHHbIM MHXEHEPHbIM MepCoHaNoM NP MycKo-HanaAo4HbIX paboTax.

NMPNMEYAHWME:

LIIJ Mpu ob6pbiBe Kabens napanienbHo paboTbl coobLleHVe 06 oLnbKe CBA3M MOSIBAAETCS
Ha Tom VIBI, rae nponsoLuén o6pbiB.
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PykoBo/CTBO MO 3KCMAyaTaumm
VI MI Iy b' : NCTOYHWK becrniepeboiHOro nuTaHns

WNCTOYHUKM BECMEPEBONHOIO MUTAHUSA MMMYNbC MOAYJTb CK 50-600 kBA

4/ CnctemMa KOHTPONA U

ynpasneHma bl
0000

4.1 | NnueBas naHeNb CUI0BOro MoAyNsA

Ha ppoHTanbHoM NaHenn Kaxaoro CMa0Boro MoAyIst PAcrofioXeH CBETOANOAHBIV MHAMKATOP COCTOAHMS,
KHOMKa oTktoueHus Moayns (OFF) 1 kHomka xonoaHoro ctapta (Cold Start). KHornkm xonoaHoro ctapTa v oT-
KHOYUEHWNS MOAYNS «YTOM/IEHbI» B MOBEPXHOCTb NINLEBOV NaHENV AN UCKIFOYEHNS CyHaliHOrO BO3AeCTBIS.
HaxaTve Ha 3T\ 31eMeHTbl OCYLLeCTBAAETCS NP MOMOLLY H060ro NOAXOAALLEro TOHKOrO MHCTPYMeHTa
Yepes creupanbHble OTBEPCTVS B NepeAHeli naHeny Moayns. BHelLHWiA B1g GpOoHTaNbHOM NaHeny cMnosoro
MOAYNsA NokasaH Ha PucyHke 4.1.

Konka otkntoueHns MOAYyNs —

MHAMKaTOp COCTOAHMA MOayns
KHonka «xonogHoro» (TapTa MoAyna ﬂ

@@ o
© @) o o

PucyHok 4.1. ®poHmMansHas NaHesb CUA08020 MOOY/IA

KHonka «OFF» oTK/IFoUeHVsi CUI0BOro MOAYNS MpesHa3HaueHa 415 BblKIoYeHUs MOAYS 13 cucTeMbl. Mpu Ha-
XaTUM Ha 3Ty KHOMKY 1 YAepXaHUM B TedeHne 5 cekyHz CUcTeMa yrnpaBieHvist OTKIoYaeT BbINpsMUTeNb,
VNHBEPTOP 1 3apsiiHOe YCTPOACTBO MOAYAS, MOCe Yero Moy/lb MOXET 6bITb 6e30nacHo nssnedeH 13 VBN,

NMPAMEYAHME:

LIIJ Mepey oTkHOUEHVEM CUIOBOTO MOAY/IA MPW MomMoLLm KHomku «OFF» cnegyeT paspeLunTs ero
oTkNtoYeHve B Pasgene «YnpasnieHne» rnasHoro MeHo VIBI (cM. PucyHok 4.9, Pasaen 4.2.6
HacToALLEero pykoBoACTBa).

KHonka «Cold Start» («<xonoAHbIN» CTapT) NpeAHasHaveHa A1 BKAHOUEHNsi CUI0BOro Moy B paboTy
npwv OTCYTCTBUM NUTatoLLLe ceTu Ha Bxoze VBT 1 nogkntoueHHoM 6aTapeliHom maccuse. Mpun HaxaTm
Ha 3Ty KHOMKY NPOVNCXOAMUT 3amycK MOAYS C UCMONb30BaHUEM SHEPTUN MOAK/IOUYEHHbIX K VBT akkymyna-
TOpHbIX 6aTapeli. nsa 3anycka VBN B pexuvme paboTtbl 0T AKB He06XxoA1MMO nocies0BaTeNbHO 3aMyCTUTb
B 3TOM pexume Kaxaplli CUNoBoli Moaynb cuctemsl. Mepes akTnBaumeri GyHKUUN XONOAHOTO cTapTa




PykoBo/CTBO MO 3KCMAyaTaumm
VI MI Iy b' : NCTOYHWK becrniepeboiHOro nuTaHns

WNCTOYHUKN BECMEPEBOMHOIO MUTAHSA MMMYNbC MOAYJTb CK 50-600 kBA

Ha CMNOBOM MOZy/le MOXHO akTUBMPOBaTk paboTy Moaynsa bainaca v MOHUTOPWHIA 1 NaHenu ynpas-
nenHusa VIBM gna KOHTponis npoLecca 3anycka ycTponcTsa (cM. Pasgen 3.7.3 HacTosLLero pykoBoACTBa).

CBeTOBOW MHAMKATOP pexmnMoB paboTbl VBN nmeeT Tpy 6a30BbIX COCTOAHWNS (BbIK/IOYEH, 3eN1eHbIN,
KPacHbI) 1 B 3aBUCMMOCTU OT KOMBMHALIMY COCTOSIHUIA MO3BONISET MONYUNTb MHPOPMALIMIO O TekyLem
cTaTyce cunoBoro Mogyns. OnmncaHme CoCTOHUIA HAMKaTopa NpueBeseHo B Tabnuue 4.1.

Ta6nunua 4.1. OnncaHne COCTOAHMA UHAMKATOpa CUI0BOIro MoAy s

Owwn6Ka BLINPAMUTENS U/VIN UHBEPTOPA, HBEPTOP
OTKJ/IHOYeH

MwuraeT kpacHbIM (1 cek BK/I./5 cek Bbika.)  Mogy/ib OTK/IIOYEH B PyYHOM pexnme

Mogynb B pexunme oxuaaHus (Hanpumep, VBMM pabota-
eT B pexume 3KO)

MOﬂ'yﬂb B pexvme F}'Iy6OKOI'O CHa (pe)KI/IM HacTpanBaeT-
CA aBTOPUN3OBaHHLIM CI'IeLlI/Ia}'IVICTOM)

HenpepbIBHbIV 3eneHbIi Mogynb B paboTe, OLUMGKM OTCYTCTBYIOT
MwuraeT 3eneHbIM (1 cek BKA./2 cek BblkA.)  Mogynb B pexuMe NaaBHOro 3anycka BbinpsamMuTens

CTapTyeT UHBEPTOP VAW BbINPSIMUTESb 3amyLLEeH,
HO BK/ItOYEHVIE HBEPTOPA 3arpeLLeHo

Mogynb B paboTe, AKB nogkntoueHsl, Ho 3apsg AKb
He oCyLLecTBAAeTCs

MwuraeT KpacHbIM 1 3eneHbIM (1 cek Kpac-  VIHBEpTOp NuUTaeT HarpysKy, MPUCYTCTBYET MO KpaiHei
HbIA/5 cek 3eneHblin) Mepe ofjHa oLunbKa (Hanpumep, oTkaoueHbl AKB)

MwuraeT KpacHbIM (1cek BK./1 cek Bblkn.)  TPUCYTCTBYIOT KpUTUYECKME OLLINBKMN

HenpepbIBHbIN KpacHbI

Mwuraet 3eneHbIM (1 cek Bk./5 cek BbIK/.)

Mwuraet 3eneHbIM (2 cek Bk./10 cek BbIK/.)

MwuraeT 3eneHbIM (2 cek Bk./1 cek BbIK/.)

Mwuraet 3eneHbIM (5 cek Bk./1 cek BbIK/.)

4.2 | NaHenb onepaTtopa

MNaHenb onepatopa MBI pasgeneHa Ha Tpy GyHKLMOHaNbHbIX 0bnactu: CBETOANOAHbIV MHAMKATOP,
KHomnka EPO v ceHcopHbIli XXK-3kpaH.

CTpyKTypa 0nepaTopcKoro nynbTa ynpaBaeHns U MHAMKaLMK NnokasaHa Ha PucyHke 4.2.

1
off / o 3
2 /
I
@ @
o| Jlo

1: CeHcopHelIli XK-3kpaH 2: IHOukamop cocmosHus 3: KHonka EPO
PucyHok 4.2. [TaHesne onepamopa
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PykoBo/CTBO MO 3KCMAyaTaumm
VI MI Iy b' : NCTOYHWK becrniepeboiHOro nuTaHns

WNCTOYHUKM BECMEPEBONHOIO MUTAHUSA MMMYNbC MOAYJTb CK 50-600 kBA

4.2.1. CBeTOAUOAHDBIA MHANKATOP

Ha naHenn ynpasBneHns pacnofNoxeH CBETOAMOAHbIN NHAMKATOP, KOTOPLIA oTobpaxaeT cTtaTyc
pa6oTbl MBI 1 Hanuune HencnpaBHOCTEN (aBapuUliHbIX COCTOAHMI). OnncaHne nHAMKaTopa Npu-
BegeHo B Tabnuue 4.2.

Ta6bnuua 4.2. OnvcaHve COCTOSAAHMA MHAMKATOPa

3enéHblii HopManbHbI pexuymM paboTbl
MHAMKaTOp COCTOAHMSA KpacHblii ABapus
XKEenteini Ob6Lan Tpesora

Bo Bpems paboTbl VIBI MetoTcsa ABa TUNa 3ByKOBOro CUrHana TpeBoru, kak nokasaHo B Tabnuue 4.3.

Ta6nunua 4.3. OnnucaHne 3BYKOBOrO CUrHana Tpesorun

B cucteme nmeetcs obuias TpeBora

[1Ba KOPOTKMNX U OANH AJIVHHbIV CUrHana TpeBoru i
(Hanpumep, 0TKa3 BXOAHOWN ceTu)

. B crncTeme nmetoTcs cepbE3Hble 0TKasbl
HenpepbIBHbIN cUrHan Tpesoru
(BBIXOA 13 CTPOSI KOMMOHEHTOB CUCTEMbI)

4.2.2. KHonka EPO

KHonka EPO npesHa3HaveHa 415 aBapuitHoro otkatodeHus VB B pyuyHoM pexume. Mpuv cpabaTbiBaHN
KoMaHAbl EPO (ananTenbHoe HaxaTuun kHomnku EPO) nponcxoamT MrHOBEHHOE OTK/F0UEHMNE CUTOBbIX
Mogyneri (BbINpsMUTENN, NHBEPTOPLI), CTaTuYeckoro baiinaca 1 npekpalaetcs 3apsig AKB. [ins Beixoaa
13 pexvma EPO Heobxoanmo nepesanyctutb VBMT.

4.2.3. CeHcopHbI XXK-ancnnei

CeHCOpHbI XK-gncnnei ¢ UHTYUTUBHO-MOHATHBLIM MHTEPeicoM NO3BOJISIeT NMPoCMaTpUBaTh MHGOP-
MaLmio 0 cocTosiHMM VBT, ynpaensTb pexumMami ero paboTsl, a Takke BbIBOAUTb V1 U3MEHSTb 3HAUYEHWs
OTAeNbHbIX MapameTpoB.

Mpw BkAtOYeHUN VBT crcTemMa OCyLLLeCTBASeT CaMOMNPOBEPKY, MOC/Ie Yero 3arpy>aeTcs 3acTaBka, a 3a-
TeM — AOMalUHAs cTpaHuua «FnaBHoe» (MokasaHa Ha PucyHke 4.3). Mpu oTCyTCTBUM HaXaTWIA Ha 3KpaH
B TeYeHVie HaCTPOeHHOro BpeMeHY Mo/cBeTKa AVCries aBToMaTUyecky oTkItoYaeTcs. [11s noBTopHOM
aKTVBaLMV ANCries HeO6XOANMO NMPUKOCHYTHCA K MaHe I CEHCOPHOTOo 3KpaHa.

2025



PyKoBOACTBO Mo 3KcnyaTaLum
I/I MI Iy b' : NCTOYHWK becrniepeboiHOro nuTaHns

WNCTOYHUKN BECMEPEBOMHOIO MUTAHSA MMNYbC MOAY/Tb CK 50-600 KBA

VIMI'IYA bC
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PucyHok 4.3. [nasHas cmpaHuya

JloMaLLHss CTPaHMLE COCTOUT 13 F1aBHOrO MEHHO 1 LLIeCTM 6710KOB 0TOBPaxeHst MHopMaLmn: cuctem-
HOIA CTPOKM, CTPOKM COCTOSIHYIS, OCHOBHbIX MapameTpOB Harpyskil, OCHOBHbIX NapameTpoB 6aTapeliHoro
MaccrBa, MHEMOCXeMbl CUCTeMbl 1 061aCT OTOBPaXeHWs aBapuiiHbIX OnoBeLLeHWi. o4 CMCTEMHOA
CTPOKOV Ha lOMaLLHe CTpaHMLe 0TOBpaxatTca CUCTEeMHast JaTa U BpeMmsl.

MPUMEYAHUE:
BuWA 1 HanonHeHne CTPaHNL, MEHIO 3aBUCUT OT YPOBHS JocTyrna 1 Moandurkaumm UBT.

CucTteMHas CTpoka

B BepxHeli 4acTu Bcex CTpaHUL, MeHI0 pacnonaraeTcs CMCTeMHas CTpoka, B KOTOpOW oTobpaxaeTcs
norotunn «AMMYTbC», Tekywmii Npodunb YPOBHS JOCTYMNa, MUKTOrpamMma BKAOYEHNS/OTKAOUYEeHS
3BYKOBbIX OMOBELLEHWI 1 MMKTOrpaMMa BbI30Ba OKHa A/ aBTOpM3aLun B cUcTeMe.

ABTOpU3aLMSA B CUCTEMe HeOBXoAMMa AN ynipaBaeHNUs pexxnmamu paboTtbl VBN n nsmeHeHns HacTpoek
cucTembl. B cncteme peanvsosaHo /Ba ypoBHS A0CTyna, Tpebyowmx asTopusaummn: «User» (naponb
no ymonyanuto: 1234) n «Engineer» (415 cepBMCHOro nepcoHana). YposeHb gocTyna «User» obecnevynsaet
Mo/b30BaTe/N0 BO3MOXHOCTbL yrpaBaeHUs pexrnMaMu paboTbl cMcTeMbl (HanpymMep, nepexkayeHne
MBI Ha 6aiinac). ABTopu13aums nog normHom «Engineer» No3sBonsieT ocyLLeCcTBAATb r1y60KyH HacTPO-
Ky NapameTpoB CUCTeMbI (AaHHbIV YPOBEHb A0CTyNa NpejHasHayveH A8 MHXEHEPHOro 1 CepBnCHOro
nepcoHana npowssoantensa NBMM).

Ans aBTopu3saumnm B cncteme HeobXoAMMO HaxaTb Ha pacnonoXxeHHyro cripaBa B CUCTEeMHOM CTpoKke
MMKTOrpamMMy Bbi30Ba BCMJ/IbIBaloLLLEro okHa aBTopusaunn (ero Bug npmeeseH Ha PI/ICyHKe 4.4), nocne
yero Beectn COOTBeTCTByI'OLLI,I/II7| NIOTVH 1 Naponb.
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PyKoBOACTBO Mo 3KcnyaTaLum

VIMI-Iy bc NCTOYHWK becrniepeboiHOro nuTaHns

UCTOYHWKI BECMEPEBOMHOMO MUTAHMA MMNYbC MOAY/Tb CK 50-600 KBA

PucyHok 4.4. CmpaHuya asmopusayuu
[Ins BbIXOAa 13 CMCTEMbI HEOHXOAMMO MOBTOPHO HaXaTb Ha MUKTOrpamMMy aBTopr3aLmmn 1 NOATBEPANTL

BbIXO/ 13 CUCTEMBbI.

MPAMEYAHME:

+  Cuctema aBToMaTUYeCKN C6paCblBaeT aBTOpM3alMko Npu 6e3zeliCcTBNM NONb30BaTeNs
B Te4eHune onpeaeneHHoro spemMeHun.

° Bcs ocHoBHas I/IHd)OpMaL[I/IFI O TeKyLKMX napamMeTpax, pexmmMmax pa6OTbI n cnrHanax
OLWnBoK 1 TPEBOI CUCTEMbI AOCTYMHa 6e3 aBTopumsaunn B cnctemMe.

Mpn HEOBXOAMMOCTI OTK/HOUEHMS 3BYKOBOIO CUrHaMa OMoBeLLeHNli Heo6XOANMMO HaxaTb Ha MUKTO-
rpammy B BUAe AVHaMUKa B BEPXHEM NPaBOM YI/y SKpaHa.

CTpOKa CoCTOAHMUA

CTpoKa COCTOSIHUSA COAepPXUT MHPopMaumio o mogenu VIBI, MowHoCTY Wwkada/mMoayns, Konmyectse
Mogynel, yctaHoBneHHbIX B wkady VIBM (N) n pexviMe paboTbl (O4NHOYHBIA S 1AM NapannenbHbii P).
Ecnn WBT HacTpoeH anst paboTbl B Napanaiens, nocie cumeona P ykasbiBaeTcs NopsiAKoBbIA HOMep
yCTPOICTBa B NapannensHow cmcreme.

OCHOBHble NapamMeTpbl Harpysku

[laHHasi o6nacTb 0TobpaxaeT TP KPYroBbIX AMarpaMmMbl YpoBHS (%) Harpysku - ans ¢as A, B n C cooT-
BETCTBEHHO, a TakXe 3Ha4YeHNs AeliCTBYHOLLEro BbIXOAHOr0O HaNpsXXeHna AN KaxXao ¢pasbl. MHAMKaTopb!
NPOLeHTa Harpy3sky N3MeHsOT CBO LiBET B 3aBMCMMOCTM OT TeKyLLLero ypoBHS MoTpebasieMor Harpyskon
MOLLIHOCTW MO OTHOLUEHWNIO K HOMUHaNbHOW MoLHOCTW VBT, 3eneHblli LBeT 03Ha4YaeT HOPManbHbIl
(HM3KNIM) ypoBeHb 3arpysku, XenTblli LBeT MHGOPMUPYET O NPUBAMXKEHUN YPOBHS Harpy3knm K HOMU-
HaNbHOMY (MaKCcMManbHO AoMNycTUMOMY), KpacHbI LBeT NHAMKATOPa 03HayvaeT Hannume neperpyskum
Ha BbIxoge VBI.

OcHOBHble NapamMeTpbl 6aTapeiiHOro MaccmMBa

B faHHOV 0obnacTy 0TO6paxatoTcs ABe AMarpamMMbl: CTPOKa TekyLlel éMKoCcTu (YpoBHS 3apsasa) AKB
C yKa3zaHneM 3HauYeHWs B MPOLLeHTax OT HOMUHAMIbHOIO 1 CTPOKA YPOBHS HaMpsikeH st Ha 6aTapeiHoM




PykoBo/CTBO MO 3KCMAyaTaumm
VI MI Iy b' : NCTOYHWK becrniepeboiHOro nuTaHns

WNCTOYHUKN BECMEPEBOMHOIO MUTAHSA MMMYNbC MOAYJTb CK 50-600 kBA

MaccvBe (Ans MaccuBa 6e3 BbIBOAA CPejHel TOUKM, ABYXMPOBOAHAsA CXxeMa NOAKYeHNs) NMMbo c4Bo-
eHHast CTpoKa - A5 MONOXMUTENbHOMO 1 OTPULLATENBHOrO Ney 6aTapeiHOro MaccMBa COOTBETCTBEHHO
(AN5 Macc1Ba C BbIBOAOM CpejHeli TOUKM, TPEXMPOBOAHASA CXeMa MOAK/TIOYEHUS).

MHeMocxeMa cMCTeMbI

MHemocxema c1cTeMbl COCTOUT 13 GYHKLMOHaNbHbBIX 610KOB (BbINpAMUTENb, UHBepTOp, AKB, cTaTu-
yecknin barinac, py4Hoi 6arinac) 1 cBasein Mexay HUMU. AHMMaLMSA Ha CXeMe UAIKCTPUPYeT Hannymne
1 HarnpaBsfieHVe NOToKa SHePrv Mexzay oTAeNbHbIMU GYHKLMOHANbHBIMK 610KaMK CUCTEMBI.
0O6nacTb 0TO6paXkeHNs aBapUIiHbIX OMOBELLEHNA

B flaHHO 061acTV BbIBOAATCA TekyLLme NpeayrnpexzaeHns 1 aBapuiiHble onoseLleHns. KpacHbIM LiBeTOM
BbIBOAATCH aBapUiiHble OMOBELLEHNS, OPaHXXeBbIM - NpeayrnpexAeHs.

OCHOBHOE MEeHI0

OCHOBHOE MeH!0 BK/ItOYaeT B Cebsi cnegytolmne pasgensi: FnasHoe, UBM, Moaynb, Co6biTus, HacTpoii-
KW, YnpasneHue, Mlpapukn.

CTpyKTypa AepeBa rnaBHOro MeHo nokasaHa Ha PucyHke 4.5.
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PyKoBOACTBO Mo 3KcnyaTaLum
VI MI Iy b' : NCTOYHWK becrniepeboiHOro nuTaHns

UCTOYHWKI BECMEPEBOMHOMO MUTAHMA MMNYbC MOAY/Tb CK 50-600 KBA

FnaBHoe

— Baiinac
|- Bxoa
wuen —— Buixo
I~ Harpyska

*~ barapes

— Bxoa

I~ Bbixog
Moaynb -
[~= Harpyska

‘- Mndopmauma

— Texywas Tpesora
CobbiTne —— XypHan Tpesor

‘- 3anucs onepaumn

— Hactpoiiku asbika

XK-pucnnen UBMN

-

) D D

[~ CucremHbie dyHKLN

[~ Hactpoiika cem

|~ MocneaoBaTenkHbIA NOPT
I~ Aucnnein

Hactpoitkun  — Cess

[~ Hactpoitku AKB

[~ CucTemHble HacTpoviku

[~ Aon. Hactpoiiku |

[— KannGpoekn

[~ Cyxue KOHTaKTbl

‘= Hactponka guana3oHa

QyHKUMM
YnpasneHue —[
Ynpas. AKB

BeixogHOE HanpsxeHve
Fpadpukn BeixogHoi TOK

Hanpsxenve 6annaca

PucyHok 4.5. Cxema cmpyKmypsl MEHO




PyKoBOACTBO Mo 3KcnyaTaLum
I/I MI Iy b' : NCTOYHWK becrniepeboiHOro nuTaHns

WNCTOYHUKN BECMEPEBOMHOIO MUTAHSA MMNYbC MOAY/Tb CK 50-600 KBA

4.3 | OcHoBHOe MeHto

[naBHOe MeHIo BK/toYaeT B cebs NyHkTbl: FnaBHoe, NBM, Moaynb, Co6biTus, HacTpoiikmn, Ynpas-
nexwue, Npadpunkn.

4.3.1. MeHw VBN

Mpw HaxaTun Ha Bknaaky «MBM» 3arpy3nTcs pasgen MeHto wkada VIBM, cTpaHuua ¢ napameTpamm
6arinaca, B1j KOTOPOW NpueeseH Ha PucyHke 4.6.

I/IMl'IVA [=Y=l Engineer, Jlo6po noxanosate ! )
m BXOA BbIXOA Harpyaka Batapes

A B ©

0o

— v S s

_ 233.9B 234.48B 2339B
ECobbitua
23398 23448 23398
@ HacTtpoitt
0A 0A 0A
npas 49.96 Ty 49.96 Ty 49.96Tu
PF=1 PF=1 PF=1

Erpaduku

Hapaborka serminaTopos 6aiinaca: 0 h

BepaaMTR:  v0.0 Jlon. wactpoiikn 1:0

PucyHok 4.6. MeHto wkapa VB, cmpaHuya napamempos baiinaca
NHTepdelic MeHto LWKada coaep>knT noAMeHo NnapamMeTpoB Bxoja baiinaca (Bknagka «banac»), Bxoaa
MBI (Bknagka «BXOAy), Bbixoga MBI (Bknagka «BbIXOM»), Harpysku (Bknagka «Harpyska») n AKb (Bknaa-
ka «baTapes»). Kaxzgoe noZMeHto oTobpaxaeT akTyasbHY A1 KOHKPEeTHOro paszena Hbopmauumio.
MogpobHasa nHeopmaumsa nogmeHto NBM npusoantcsa B Tabnuuax 4.4. ... 4.8.

Ta6nuua 4.4. Paspensl nogmeHto UBM: napameTpbl 6alinaca

3HaYeHVs AelCTBYIOLLLEro HaMps>kKeHNs Ha BXOAe

HanpsxeHue, B barinaca Ana Kaxaon 13 Tpéx ¢pas npeAcTaBaeHbl B BUje
NONYKPYIAbIX LUKaN 1 B BUAE UMPPOBOro 3HaYeHUs

Tok, A Tokwn no pasam (ans A, B 1 C cooTBeTCTBEHHO)

bavinac .
YacToTa, 'y, YacToTa Ha Bxoae 6arinaca (ans A, B n C cooTBETCTBEHHO)
PF KoadodumumeHT moHocTm (Ans A, B 1 C COOTBETCTBEHHO)
HapaboTka BeHTUAATO- CymMMapHoe Bpemsi paboTbl BEHTUASTOPOB MoAyns 6ait-
poB, Y rnaca ¢ MOMeHTa UX YCTaHOBKM/3aMeHbl
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PykoBOACTBO MO 3KCM1yaTaLum
I/IMI Iy b' : MCTOYHMK b6ecnepeboiHoro nuTaHus

WCTOYHUKM BECMEPEBOMHOMO MUTAHMA MMMYNbC MOAYJTb CK 50-600 kBA
Bepcua MTR Bepcusa npolumeky mogyns 6ainaca
Baiinac P P P Ay
Jon. Hactpoliku 1 Cnyxe6bHasa nHdopmauumsa

Bua cTpaHuupbl napameTpos BxoAa VIBI B MeHto Lwikada npescTaBieH Ha PucyHke 4.7.

VIM]'IV/A\bl: User, 106po noxanosaTs! Q

A B C

Oo

{OnasHoe

B wen

§9Moayne { f/ {

22268 221.78B 2204 8B

EJCobbiTus
22268 22178 22048
3 Hactpoiik

0A 0A 0A
@Ynpas 50.01 Ty 50.01 Ny 50y
PF=0 PF=0 PF=0

Ipadumkun
HoMUHanbHbIe NapameTpi BXoAa 2308 50y

PucyHok 4.7. MeHto wkaga VB[, cmpaHuya napamempos exoda VBT (ceme)
Ta6nuua 4.5. Pasgensl nogmeHio VBM: napameTpbl NUTaloLLel ceTu
3HayveHVsA AeliCTBYHOLLEro HanpskeHnst Ha Bxoge VB

Hanps>xeHue, B AN KaxXAoW 13 Tpéx ¢pas npescTaB/ieHbl B BUAE MOJY-
KPYFAbIX WKan 1 B BUAe LMPpOoBOro 3Ha4eHus

Tok, A Tokw no ¢a3zam (ana A, B 1 C cooTBETCTBEHHO)
Bxo YactoTa, Ny, YacroTa Ha Bxoge MBI (ana A, B 1 C COOTBETCTBEHHO)
A PF KoadpduumeHT mowiHocTn (A1 A, B n C COOTBETCTBEHHO)
HacTpoeHHOe HOMUHaNbHOE 3HaYeHVe HanpsXXeHns
HoMUHanbHble napame- nuTatoLLeit cetn, B
TPbI BXOAa HactpoeHHOe HOMWHanbHOe 3HaYeHMe YacToTbl Hanps-

XEeHUA nuTatoLLeln cetn, 'y

Bua cTpaHuLpbl BbIXOAHBLIX NapameTpoB MBI B MeHto Wkada npeacTaBineH Ha PucyHke 4.8.




PyKoBOACTBO Mo 3KcnyaTaLum
I/IMI Iy b' : NCTOYHWK becrniepeboiHOro nuTaHns

WNCTOYHUKN BECMEPEBOMHOIO MUTAHSA MMNYbC MOAY/Tb CK 50-600 KBA
TN 0h7 YR=R User, AoGpo noxanosas! R o
Baiinac Bxop Warpyaa  Barapen
{OlnaeHoe A z c

8veN

88 Moayne { f/ C/

22948 23118 23148
) Cobbitua
22948 23118 23148
3 Hacrpoiik
0A 0A 0A
@VYnpas 50 Ny 50 My 50y
PF=0 PF=0 PF=0
Frpapukn
Homu1HanbHble napameTpbl BbIX0Aa 2308 50 My

PucyHok 4.8. MeHto wkapa VBT, cmpaHuya 86Ixo0HbIX napamempos

Ta6nuua 4.6. Pasgensl nogmeHio VBM: BbIXoAHbIe NapaMeTpbl

3HaueHVst AeliCTBYIOLLEro HanpsixeHys Ha Bbixoge VBM ans ka-
HanpsixeHue, B xzoli 13 Tpéx das npejcTaBneHbl B BUAE MOAYKPYI/bIX LWKas
1 B BUAE LMPPOBOro 3HaUeHNs

Tok, A Toku no pasam (ans A, B n C cOOTBETCTBEHHO)
B YactoTa, Ny, YactoTa Ha Bbixoge VBT (gna A, B n C cOOTBETCTBEHHO)
bIXoA,
PF KoappuumeHT mowyHocTH (Ans A, B n C cOOTBETCTBEHHO)
HacTpoeHHOe HOMUHa/IbHOE 3HaYeHVe BbIXOAHOIo HanpsixXeHus
HoMUHanbHbIE VEM, B
napameTpsl

HaCTpOeHHOE‘ HOMWHa/ibHOe 3Ha4vyeHne 4aCToThbl BbIXOAHOIO

BbIX0Aa
HanpsxxeHus, 'y,

Buva cTpaHWLbl MapameTpoB Harpysku B MeHto Wkada VIBM npeactaBneH Ha PucyHke 4.9.
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PykoBogzcTBO Mo 3KCMAyaTaLmm
NCTOYHWK becrniepeboiHOro nuTaHns

MMMYNbC MOAYb CK 50-600 kBA

I/IMI'IV/\I:C

NCTOYHWKW BECMEPEEONHOIO MUTAHUS

VIMI'IY/A\ Mol User, 106po noxanosats! R &L
Baiinac BXOA BbIXOA Barapes

[naBHoe
e A B =
| wven
B2 Moayne 0.0% 0.0% 0.0%
] Cobbitna

0 kBA 0 kBA 0 kBA

€3 Hactpoiik

O0kBT 0 kBT

@VYnpas 0%

0%

Frpapukn

MpeBbiLLIEH TOK Ha BXOAE, OCTABLUEECH BpEMS

Meperpyska uHBepTOPa, OCTaBLIEECS BpEMS!

--Cex

Eaced

PucyHok 4.9. MeHto wkaga MBI, cmpaHuya napamempoe Hazpy3ku

Ta6nuua 4.7. Pasgensl nogmeHto VIBM: napameTpbl Harpysku

Harpyska

YpoBeHb
Harpysku, %

MonHas MOLLHOCTb,
KBA

AKTUBHAsA MOLLL-
HOCTb, KBT

YpoBeHb
Harpysku, %

MpeBblileH Tok
Ha BXxoze, ocTaBLue-
ecqa Bpems

lMeperpyska nHBep-
Topa, ocTaBLUeecs
Bpems

MoTpebnsiemas Harpy3ko MOLLHOCTb MO KaXAoM 13 Tpéx da3

npejcraBneHa B BUAe KPYroBbIX AMarpaMM C yKasaHnem Aonmn

(B MpoLeHTax, %) OT HOMUHANLHOMO 3HaYeHnsa MoLHocTn BT,

NHAnKaTopbl NPOLEHTa Harpy3ky N3MeEHSHOT CBOW LiBeT B 3aBUCK-

MOCTW OT TEKYLLLero ypoBHsi MoTpebasieMoi Harpy3koi MOLLHOCTH

MO OTHOLUEHUIO K HOMWUHaNbHOW MoLHOCTM VBM:

+ 3eNeHbliA: HOpManbHbIA (HU3KNIA) ypOBEHb 3arpysku,

+ XenTbIWi: ypoBeHb Harpy3sku NpubanKaeTcs K HOMUHaAbEHOMY
(MakcMManbHO AOMYCTUMOMY) 3HaYEHMIO,

+ KpacHbIii: neperpyska Ha Bbixoge VBIM

MonHast MOLLHOCTb, NOTpebsemasi COOTBETCTBYHOLLe $a3oit
Harpysku (ans A, B 1 C cooTBeTCTBEHHO)

AKTVBHasi MOLLHOCTb, MOTpebsieMas COOTBETCTBYOLLeN $ha3oit
Harpysku (ans A, B 1 C cooTBETCTBEHHO)

3HaueHVe NoTpebsemMoli Harpy3kon MOLLHOCTY MO KaXA0
13 Tpéx $a3s (B NpoLeHTax OT HOMUHaNbHOW MoLLHOCT VIBIT)

CuéTumK ocTaBLLerocst BpeMeHu pabotel MBI B ycnosusax nepe-
rpy3Kku no Bxogy. lNocne okoH4YaHUs 06paTHOro oTCYETa NPOUC-
XOAUT NepekstoyeHne Harpyskn Ha IMHUIO barnaca Anmbo noaHoe
oTK/toYeHMe (ecnv bainac HeAOCTyMneH)

Bpemsi 4o nepekntoyeHns Ha IMHWKO 6aiinaca 6o NoiHoro
OTK/It0YeHUs (ecnn 6alinac HeAOCTYMeH) Harpy3skx Npu NpeBbILLe-
HV ZONYCTIMOTO 3HaYEeHWS BbIXOAHOTO TOKa




PyKoBOACTBO Mo 3KcnyaTaLum
I/I MI Iy b' : NCTOYHWK becrniepeboiHOro nuTaHns

WNCTOYHUKN BECMEPEBOMHOIO MUTAHSA MMNYbC MOAY/Tb CK 50-600 KBA

Bug ctpaHmubl napameTpoB AKE B MeHto wikada MBI npeactaBneH Ha PucyHke 4.10.

VIMFIV/A\ [ ogl User, 106po noxanosats! R &
Baiinac BXOA BbIXOA Harpyska

ﬁ:::; KQKB s 32 CocrosHue AKB  AKB B pexume oxmganma CyeTumk Hapa6otkm 0.2 Aexb

8uen HanpsxeHue AKE+  0.00 B Tok AKE+ 0.00A

I
Moy S
E . HanpsxeHue AKB- 0.00B Tok AKB- 0.00A

{OTnaeHoe

EJCobbiTua
OcTaBleecs Bpemsi aBTOHOMUM
EmKocTb AKB (%) 0 (MUK 0
3 Hactpoiik
Temnepatypa AKB (°C) 25 Bpewms Hapa6oTki AKB ([eHs) 0.2
@Ynpas »
Kon-Bo AKB B nuHeiike 32 BHewHss Temnepartypa (°C) 25

Ipadukun

n

PucyHok 4.10. Pazdensl noomeHtro VIBIT: napamempel AKb

Ta6nuua 4.8. Pasgensl nogmeHto VBM: napameTpbl AKB

KonnuyectBo AKB  Ob6Lee KoIMYecTBo NociesoBaTebHO noakatoueHHbix AKB B 04-
B IVHeliKe HOW NHelKe

AKB B pexvmMe oxungaHuns: 6atapen NoSHOCTbIO 3apsiXKeHbl, He 3a-
PSXKAOTCA U He paspsiXatoTca.

CoctosaHvne AKB AKE paspsixatotcsa: UBIM paboTaeT B pexvme oT AKB nnun B pexumve
camosarpysku, NaeT paspsaz AKB.
Pexunm 3apsga: yckopeHHbIl (Boost) / nogaepxumatownii (Float)

O6Lee Bpemsi paboTbl AKB, AHed. OTCUNTLIBAETCA C MOMEHTa

BaTapes Cyétunk Hapa- ycTaHoBKM (3ameHbl) AKB. MNpu 3ameHe ctapbix AKE HOBbIMY He-
60TKM 06X0ANMO 0B6HYNNTE CHETUMK HAPabOTKM (AOCTYMHO CEPBUCHOMY
rnepcoHany)

B 3aBMCMMOCTY OT KOHPUrypaLmm MaccmBa:

MonoxutensHoe / oTpuuatenbHoe HanpsxeHne WwnHbl AKb -

AN MaccuBa C BbIBOAOM CpejHeli Toukn. MapameTp oTobpaxaeTcs
B BUAE ABYX INHENHbIX LKA C ykazaHNeM YACI0BbIX 3HaYEHWIA.
HanpsikeHre Ha maccmBe AKB 6e3 BbiBOZAa cpesHeit Touku. MNapa-
MeTp oTobpaxkaeTcst B BUAE OAHOV NNHEHO LWKasbl C yka3aHnem
UNCNOBOrO 3HaYeHNs

HanpsxeHne
AKB, B
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PyKOBO,ﬂ,CTBO no skcnayataunn

I/IMI-IyAbC NCTOYHWK becrniepeboiHOro nuTaHns

WCTOYHUKM BECMEPEBOMHOMO MUTAHMA MMNYbC MOAY/Tb CK 50-600 KBA

TekyLMIA TOK NON0XNTENbHOrO 1 OTpULLATeIbHOMO NaeYy ANHeNnKn

AKB - ans maccnsa AKB ¢ BbIBOZOM cpesHeii Touku. MNapameTp oTo-

bpaxaeTcs B BUAE ABYX IMHENHbIX LLKaN C yKazaHWeM YNCI0BbIX
Tok AKE, A 3HaYeHUN.

Tekywwmii Tok B Lienu AKB - anst MmaccuBa 6e3 BbiBOZa CpejHel

Touku. MapameTp oTobpaxaeTcs B BUAE NNHEHON LLKasbl C yKasa-

HVEeM YNCNOBOro 3HaYEHUS

TekyLlee 3HaueHVe ypoBHs 3apsaga AKB (MpoLeHT OT HOMUHaJIbHO-
baTtapes EmkocTb AKB (%)  ro 3HaueHust). NapameTp oTobpaxaeTcs B BUAE NMHENHON LWKanbl
C yKasaHVeM YMCN0BOro 3Ha4eH s (B MpoLieHTax OT HOMUHANbHOTO)

OcraBlueecs
Bpems
aBTOHOMUM (MUH)
Temnepatypa AKb Temnepatypa AKBE (Npu UCMO/Ib30BaHNY OMLMOHANIBHOMO AaTyKKa
(°Q) Temnepatypbl AKB)

BHeLHas Temnepatypa okpyxatoLeri cpepl (MpY MCNOAb30BaHMM OMLMO-
Temnepatypa (°C) Ha/lbHOro gatymnka TemnepaTypbl OKpy>KatoLLen cpeabl)

OcTaBLUeecs Bpemsi aBTOHOMHOIO NMUTaHNA CUCTeMbI Npy paboTe
oT AKB npwu TekyLLeM ypoBHe Harpysku

4.3.2. MeHio Mopgynb

Mpu HaxaTuw Ha BKNazky «Moaynb» 3arpy3nTca pasfen MeHIO CUI0BOro MOAYAS, CTPAHMULA CO BXOAHBIMU
napameTpamu, BUA KOTOPOI npuBeaeH Ha PucyHke 4.11.

Engineer, J
T ——
A B ©
233.5B 233.7B 233.9B A
23358 23378 23398 &
226A 231A 229A
4
49.96 Ty 49.96 Ty 49.97Tu
3
PF=0.98 PF=0.99 PF=0.98
Erpadpuku
Bepcus soinpamutens:v0.0 Bepcus nHeepTopa:v0.0

PucyHok 4.11. MeHto cun08020 MoOy/i, 8X0OHbIe hapamempel

NHTepdelic MeHto CMI0BOro MOAYNS BKIKOYAET B cebs creayroLLme noameHto: Bxopa, Beixoa, Harpyska,
NHdopmavums.




PykoBo/CTBO MO 3KCMAyaTaumm
VI MI Iy b' : NCTOYHWK becrniepeboiHOro nuTaHns

WNCTOYHUKN BECMEPEBOMHOIO MUTAHSA MMMYNbC MOAYJTb CK 50-600 kBA

B npaBoii YacTu CTpaHuLpl pacnonaraetcs rpapuyeckas Mogenb cuctembl MBI, koTopasi npeactaBneHa
B BM/e C/IOTOB C YCTAaHOB/EHHbIMY B HNX CUIOBBIMU MOAYNsSiMU. CNOTbl MPOHYMepOoBaHb! (HymepaLums
NAET CHU3Y BBEPX MO IEBOV CTOPOHE OT C/I0TOB), CrpaBa PacrnonoXeHbl MHEMOCXeMbl, COOTBETCTBYIOLLIME
KaXzaoMy 13 mogyneii. MycToli cnoT 0603HaYaeTcst cepbiM NPSAMOYTrObHUKOM, CIOT C YCTaHOBAEHHbIM
CV0BbLIM MOZy/1eM MOXET 6bITb CEPOro M60 3e/1EHOrO LiBeTa - 3eN1€HbIM MOACBEUMBAETCA BbIOPaHHbIN
CUNOBOV MOZYNb, NapameTpbl KOTOPOro BbIBOAATCA B LleHTPaNbHOM 061acTu Ancnnes.

MHeMocxema KaxAoro CUi10BOro MoAyns COCTOUT U3 TPEX KOMMOHEHTOB, MHAWLIMPYIOLLMX COCTOSIHNE
BbINPAMUTENS, HBEPTOPA 1 3apAAHOro YCTPOCTBa MOAYNS. 3eN€HbIN LBET 610Ka MHEMOCXeMbl 03Ha4aeT
HOpMasbHyt paboTy KOMMOHEHTa, KPacHbI — aBaputo, YepHbIli - OTKNFOUEHHOEe COCTOSHME.

Cnotel C
MOAyﬂ;IMI/I

Bbl6paHHbIii 3 MHemocxema
ot < pexuma
MoAy s

MycTble cnoTbl

1 -
PucyHok 4.12. OmobpaxceHue c10moe cusnoseix Modyaeli

NPEAYNPEXAEHUE

NH$opMaLs BbIBOAUTCA TONLKO A5 BbIGPAHHOro Mogyns. [1si npocMoTpa MHGopMaLmm
0 COCTOAHUM N06Oro 13 CUIOBLIX MOAYel HeobXoAMMO BblbpaTb TpebyeMmblli MOAyNb
Ha rpaduyeckoin mogenn cmctembl VBT,

MogpobHaa nHbopmauma anst pasgena nogmeHto «Mogynb» npusegeHa B Tabnvuax 4.9 ... 4.12.

Ta6nuua 4.9. NogmeHto «Moaynb»: BXoAHbIE NapamMeTpbl

®dasHble HaNPsXKEHNS ANs KaXKAO0W 13 TpéX Gpas Ha BXOAE MOAYNS
HanpsixeHve, B npeAcTaBieHbl B BUAE MOMYKPYI/bIX LKA € yKa3aHWeM AelicTBY-
tOLLIEro 3HaYeHNs

Tok, A BxozHble Toku no ¢asam (a4na A, B n C cOOTBETCTBEHHO)

Bxo. YacTtoTa, Ny YactoTa Ha Bxoge moayns (ans A, B n C cOOTBETCTBEHHO)

XoA4
PE KoadpuumeHT mowHoCcTH Ha BXxoAe Moayns (ans A, B n C cooTeT-
CTBEHHO)

Bepcusa Beinpamu-
e Bepcusa MO cncTeMbl yripaBaeHus BbinpaMuTens
Bepcusa nHeeptopa Bepcus MO cucteMbl ynipaBaeHus MHBepToOpa
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PykoBOACTBO MO 3KCM1yaTaLum
I/IMI Iy b' : MCTOYHMK b6ecnepeboiHoro nuTaHus

WCTOYHUKM BECMEPEBOMHOMO MUTAHMA MMNYbC MOAY/Tb CK 50-600 KBA

BuvA cTpaHWLbl BbIXOAHbIX MapaMeTpoB CUI0BOTO MOAY /A NpeAcTaBneH Ha PucyHke 4.13.

VIMI'IV/A\ (Mol User, 106po noxanosats! R &
oo O
(OlnaeHoe
e A B C
gven
o o o
231.0B 231.2B 231.1B ==
EICobbiTus 6 -
2318 23128 23118
5 ®E®® | "L
B Hactpoiik 0A 0A 02A
4 RRE®® L
@Vnpas 50y 50Ty 50Ty
PF=0 PF=0 PF=0 .
B rpaduku 2 --
q --

PucyHok 4.13. MeHto cuno8020 MoOy/s, CMpPaHUYQA 8bIXOOHbLIX NAPAMemMpPos

Ta6nuua 4.10. MoameHo «MoAyb»: BbIXOAHbIE NapaMeTpbl

dasHble HaNPSXXEHNS A/15t KaXKA0M 13 TPEX da3 Ha BbIxoge
HanpsixeHue, B MOZYyNS NMpeACTaB/eHbl B BUZAE MOMYKPYI/bIX LKA C yKasaHNneM
[leiACTBYIOLLIEr0 3HaYeHMs

Bbixog Tok, A BbIxoAHble Toku Nno dasam (ans A, B 1 C cooTBETCTBEHHO)
YacToTa, 'y, YacToTa Ha Bbixoze Moayns (411 A, B 1 C cooTBETCTBEHHO)

KoappuumeHT MoLHOCTH Ha BbIxode Moayns (ans A, B n C cooT-

PF
BETCTBEHHO)

Bug cTpaHuLbl MapaMeTpoB Harpyskm CMI0BOro MOAYNA NpeAcTas/ieH Ha PucyHke 4.14.

2025



I/IMI'IV/\I:C

VCTOYHWKW BECMEPEEONHOMO MUTAHUS

VIMI'IVAbC User, /106po noxanosats!

PykoBogzcTBO Mo 3KCMAyaTaLmm
NCTOYHWK becrniepeboiHOro nuTaHns

MMMYNbC MOAYb CK 50-600 kBA

8xoa soxon  [JEEE vsopmaus
O fnasHoe
A B C
B VBN
EJCobbrun 6 -
0 kBA 0kBA 0 kBA
5| ®®®® | I
e 0kBr 0BT 0xBr
4| 200 |z
@Vnpas 0.3% 0% 0.1%
TpeBbiLLEH TOK Ha BXO/, OCTABLLIEECH BpeM -~ Cex .
(e Mleperpy3xa uHsepTopa, ocTasuweecs apews - Cex 2 =
1 'S

PucyHok 4.14. MeHto cunogo2o Mody/s, CMpaHUYa napamempos Hazpy3Ku

Ta6nunuya 4.11. MogmeHio «Moaynb»: napameTpbl Harpysku

Harpyska

YpoBeHb Harpysku, %

[MonHasa MoLWHOCTb, KBA

AKTUBHAsA MOLLHOCTb, KBT

MpeBbILLEH TOK Ha BXOAE,
ocTaBLUeecs BpeMmsi
Meperpyska MHBepPTOPA,
ocTaBLUeecs BpeMmsi

MoTpebnsieMas Harpy3Ko MOLLHOCTb MO KaXA0M 13 TPEX
da3 npeacTaBneHa B BUAE KPYroBbix AMarpaMm C ykasa-
HueMm onu (B npoLeHTax, %) 0T HOMUHAIbHOMO 3HaYeH s
MOLLHOCTY CUJTIOBOTO MOZY/IA.

MHAMKaTOpbl MPOLLeHTa Harpysky N3MeHsT CBOVI LiBeT
B 3aBMCUMOCTY OT TeKYLLIero ypoBHs noTpebasemori
HarpysKoi MOLLHOCTM MO OTHOLLEHWIO K HOMUHAa/IbHOW
MOLLHOCTY CUJIOBOTO MOZYNA:

3eneHblli: HopMasbHbIV (HU3KNM) ypOBEHb 3arpysKu,
XKenTbiii: ypoBeHb Harpy3Kkun NpnbanxXaeTcs K HOMUHaNb-
HOMY (MaKCManbHO AOMYCTVMOMY) 3HaYEHNIO,
KpacHbIli: neperpyska Ha BbIXo/Je CMI0BOr0 MOAY NS
MonHasa MOLLHOCTb, NOTpebsieMas COOTBETCTBYOLLEN
dazoit Harpysku (ana A, B n C cOOTBETCTBEHHO) C BbIX0AA
CUIOBOTO MOZY NS

AKTVBHas MOLLHOCTb, MOTpebnsieMas COOTBETCTBYOLLEN
dazoit Harpysku (ana A, B 1 C COOTBETCTBEHHO) C BbIXOAA
CUTIOBOTO MOZY NS

Bpems 0 OTKNHOYEHNS CUA0BOIrO MOAYAA MpU NpeBbiLle-
HUWX JOMYCTVMOrO 3HaYEeHWNs BXOLHOMO TOKa

Bpems 0 OTKAHOYEHNA Harpy3Ku Npu NpeBbILLEeHUN A0rY-
CTVIMOTO 3HaYeH st BbIXOAHOro Toka

Bua MHPOPMaLIMOHHOW CTPaHVLbl CUN0BOrO MOAYNSA NpeAcTaBaeH Ha PucyHke 4.15.
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I/IMI'IV/\I:C

NCTOYHWKW BECMEPEEONHOIO MUTAHUS

VIMI'IVAI:E

BX0A BbIXOA

PykoBogzcTBO Mo 3KCMAyaTaLmm
NCTOYHWK becrniepeboiHOro nuTaHns

MMMYNbC MOAYb CK 50-600 kBA

User, lo6po noxanosats! RS

Harpyska  [LEX ]

{OnasHoe

auen
EICobbiTst
3 Hacrpoiik

@VYnpas

Tpadukm

HanpsxeHue Wikbl DC
(B)

Hanpsxenue 3Y (B)

Tok paspsaa (A)

Bpems HapaGoTky
BEHTUATOPOB (4)

Temnepatypa B03ayxa Ha
xoae (°C)

Temneparypa IGBT
BbInpaMUTens, dasa (°C)

Hanpsxenue 6aiinaca (B)

380/379.9

0/0

0/0

67

29.6

30/29/28

223/222/221.3

Hanpsxeue AKB (B)

Tok 3apsaa (A)

HanpsixeHve
vHBepTOpa, dasa (B)

Bpems Hapa6oTKi
KOHAeHCaTOPOE (4)

Temneparypa so3ayxa
Ha Bbixoge (°C)

Temnepatypa IGBT
uHBepTOpa, hasa (°C)

0/0

0/0

231/231.1/2311

67

Lok

36/34.5/35

®®® ®

”n

PucyHok 4.15. MeHto cun08020 Mody/si, UHPOPMAYUOHHAS CMPAHUYA

Ta6nunua 4.12. MoameHio «<Moaynb»: UHGOPMaLMOHHAA CTPaHULLA

NHpo

HanpskeHne WnHbl
DC(B)

HanpsxeHne AKB (B)

HanpsxeHwve 3Y (B)

Tok 3apsaga (A)

Tok paspsaga (A)

Hanps>keHve nHBep-
Topa, pasa (B)

Bpemsi HapaboTku
BEHTUIATOPOB (4)
Bpemsi HapaboTku
KOH/EeHCaTopOB (4)
Temnepatypa BO3ayxa
Ha Bxoge (°C)

HanpsxeHne Ha LWMHe NOCTOSIHHOr O TOKa (A4Ba 3HaYeHns:
nosIoXnTenbHoe 1 oTpuLaTesibHoe), B MocToaHHOro Toka

Hanps>xeHune Ha maccme AKB (ABa 3HauveHMs - npu paboTe

¢ 6baTapeHbIM MacCMBOM C BbIBOAOM CpeAHel TOYKM; OAHO
3HaueHe - Npu paboTe ¢ baTapeHbIM MaccMBoM 6e3 BbiBOAA
cpesHelt Toukn), B nocTossHHOro Toka

Hanps>keHve Ha BbIxoAe 3apsiiHOro yCTponcTBa (4Ba 3Ha-
yeHVs - Npy paboTe c 6aTapeHbIM MacCUBOM C BbIBOAOM
CpesHelt TOUKN; O4HO 3HaYeHue - Npu paboTe ¢ bataperiHbiM
MaccMBOM 6e3 BblBOZA CpefHeli ToUkM), B NocToAHHOro Toka
Tok 3apsiga AKE (aBa 3HaueHus - npu paboTe ¢ 6aTaperHbim
MacCVBOM C BbIBOAOM CpefjHei TOUKW; O4HO 3Ha4YeHre - npu pa-
60Te ¢ 6baTapeliHbiIM MaccBOM 6e3 BbIBOAA CPefHeN TOUKN)
Tok paspsga AKB (4Ba 3HaueHus - Npy paboTe ¢ baTapeHbIM
MacC/BOM C BbIBOAOM CpefjHe TOUKY; O4HO 3HaYeHre - nNpu pa-
60Te ¢ 6baTapeliHbiIM MaccMBOM 6e3 BbIBOAA CPefHeN TOUKN)
®a3Hoe HanpspkeHre ¢pasbl A/B/C nHBepTOpa BbIBpaHHOIoO
C1N0BOrO MOAYNSA

CymMmMapHoe Bpems HapaboTKn BEHTUNATOPOB BbIGPaHHOro
C1N0BOrO MOAYNSA

CymmMapHoe Bpems HapaboTKun KOHAEeHCaToOPOB BbIGPaHHOro
C1N0BOrO MOAYNSA

TemnepaTypa oKpy>XatoLLei cpepbl Ha BXoje B BO34yxo3abop-
HUK BbIGPaHHOMO CLUI0BOr0 MOy NS




PyKoBOACTBO Mo 3KcnyaTaLum
I/I MI Iy b' : NCTOYHWK becrniepeboiHOro nuTaHns

WNCTOYHUKN BECMEPEBOMHOIO MUTAHSA MMNYbC MOAY/Tb CK 50-600 KBA

TemnepaTypa Bo3jyxa TemnepaTypa oTpaboTaHHOro BO3/Jyxa Ha BbIXOZe 13 CUCTEeMbI
Ha Bbixoge (°C) oXNaxAeHVs BbIBPaHHOIO CUIOBOTO MOAYNSA

Temnepatypa IGBT Bbl- TemnepaTtypa IGBT kitoueri BbINpMUTENSA KaxAol 13 Tpéx ¢as
npamuTens, ¢asa (°C)  BbIGPAHHOro CUI0BOro MOAyNst

NHpo
¢ Temnepatypa IGBT Temnepatypa IGBT kntoueil HBepTOpa Kaxzoi 13 Tpéx dpas
nHseptopa (°C) BbIOPAHHOMO CUOBOMO MOZYNSA
(}—é;;npﬂerme erlilEiee ®a3Hoe HanpsixeHre ¢asbl A/B/C baiinaca

4.3.3. CobbiTUA

Mpu HaxaTun Ha BKNaAKY «COBBITUA» CMCTEMa OTOBPA3UT MEHIO XypHana cobbITUIA, 3aperncTpmpo-
BaHHbIX B c1UCTEME.

JaHHbIVi pa3fen MEeHI0 COCTOUT 13 TPEX CTpaHuL, «TeKylias Tpesorax, «)XypHan TpeBor», «3anucb
onepauumn». Ha cTpaHuLe «TekyLlas TpeBora» 0TobpaxaroTcs Bce akTyalbHble Ha JaHHbIA MOMEHT
npeaynpexaeHyis 1 aBapuiiHble oroseLleHust. «)KypHan TpeBor» COAepXMT 3anuncy 060 BCex 3aperu-
CTPUPOBAHHbBIX MPeAYNPeXAEHVSX 1 aBapUAHbIX OMOBELLEHNSX, KOTOPble 0TOBpaXatoTcs B Mopsijke
y6bIBaHVIA BPEMEHW VX PErncTpaLmm; Kaxaas 3anvce COCTOUT 13 MOPSiAKOBOro HoMepa CobbITUs
B >KypHare, AaTbl 1 BpEMEHW perncTpauuy cobbiTis 1 MHpopmaLmm o cobbiTun. Ha cTpaHuLie «3anmnce
onepauuii» BbIBOANTCS XypHan AeACTBUI Nofb30BaTeNs B CUCTEME.

Ha PucyHke 4.16 npeactaBneH BUA HavyanbHOM CTpaHnLbl MeHo «CoBbITURA».

BKna,qKa «TeKyu.q,an TpeBora» CoAepXWUT nepeyeHb aKTUBHbIX aBapM|7| 1 TpeBor, NpuCyTCTBYHOLWNX
Ha p'aHHbII7I MOMEHT B cucteme. B cnncke yKa3blBaeTca I'IOpF!AKOBbIVI HOMep cobbITUS, AdaTa 1 Bpemd ero
BO3HMKHOBEHWS 1 OMMCAHMNE OLNGKN.

VIMI'IYA [Nl Engineer, Jo6po noxanosats ! R &
TeyLuas XypHan 3annce
Tpesora Tpesor onepaunn

Homep  [lata/Bpema Whpopmaums of oumbke
®vien ]

2025/07/24 09:52:06  Hapywerne censn

82Moayns

@@ HacTponk

Ynpas

Erpadukn

11

PucyHok 4.16. MeHto xypHana cobeimuli: mekywas mpegoaa
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VIMIMY/\bC

NCTOYHWKN BECMEPEBONHOIO NMUTAHUSA

PykoBogzcTBO Mo 3KCMAyaTaLmm
NCTOYHWK becrniepeboiHOro nuTaHns

MMMYNbC MOAYb CK 50-600 kBA

Ha Bknagke «XXypHan TpeBor» XpaHATCSA 3anmncy Bcex aBapuiiHbIx CObbITUM (0WN6B0K) 1 TpeBor, 3aduk-
CMPOBaHHbIX B CMCTeMe C MOMeHTa nepBoro 3anycka VBl nan ¢ MomeHTa nocnegHero cbpoca AaHHbIX
XypHana cobbITui. 419 KaXAoro cobbiTUS yKa3biBaeTcs ero Homep (MepBbli HOMep NMpUCcBaMBaeTCs
nocnefHemy npov3oLLejLLemy CobbITUIO), JaTa 1 BPeMsi BO3HVKHOBEHUS COObITUSA 1 onmncaHne 3adpuk-
CUPOBaHHOW OLIMGKN. XXypHan cObbITUIA XPaHNTCS B SHEProHe3aBUCUMOL NamsiT YCTPOIACTBa, 06beM
XpaHuauLa coctasnset 6onee 10000 3anuceri. MNpu oTCyTCTBUM AOCTYMHOrO MecTa B namsAtn VBN HoBoe

CO6bITME 3aMNKNCbIBAETCS BMECTO CaMOM

cTapoi 3anucu. MNpr He0bXoANMMOCTY NaMATh XypHana cobbITui

MOXeT 6bITb paclupeHa nyTeM yCTaHOBKM B AUCTIEA AOMONHUTENbHOW SD-KapThbl.

MukTorpamma «3arpysKa» B H/XKHeR YacTu XXypHana No3BosseT CKoNMpoBaTh BCe 3aMyCu Ha BHELLHWI
USB HocuTenb, KOTOPbIV fo/KeH 6bITh NoAkYeH K USB pasbemy gucnnes.

VIMI'IVA (Mol User, lo6po noxanosats! R &
Texyuias 3anuce
Tpesora Tpesor onepayyy
(O naeHoe
Homep [Data/Bpems VHdopmauus 06 owmbke
| ven 1 2025/07/16 15:48:47 VIBM pa6oTaeT & HOPMa/LHOM pexume
88Mogyns 2 2025/07/16 15:48:43 OTmeHa cTaTu4eckoro 6aiinaca
3 2025/07/16 15:48:43 B/IOK Nepexo/a B HOpManbHbili pexum: HeakTueHo
CobbiTus
4 2025/07/16 15:46:58 B/IOK Nepexoza B HopMabHbili pexim
@ Hacrporix [l 2025/07/16 15:46:58 Harpyska Ha 6aiinac
6 2025/07/16 15:46:58 PyuHoii nepesop Ha 6aiinac
@VYnpas
7 2025/07/16 15:43:48 MNoTeps pesepsuposaHns N+X-HeakTsHo
Erpadukv 2025/07/16 15:43:47 MoTeps pesepsuposaHis N+X

PucyHok 4.17. MeHto xcypHana cobeimuli: XypHan mpegoz

B Tabuue 4.13. nprBeAeH nepeveHb BO3MOXHbIX PErncTprpyembIX TPEBOT (B XXypHasie TPeBor) ¢ onu-

caHnAaMun

Ta6nunua 4.13. Cnncok Tpesor

Load On UPS

Load On Bypass

UPS no output

Battery Boost

Battery Float

Battery Discharge
Battery Connected
Battery Not Connected

HopMasnbHbIi pexumM paboTbl. Harpyska nuTaeTcs oT MHBep-
TOpoB

Harpyska nuTaerca no IMHUK cTaTnyeckoro banaca
CncremMa He BbIJAET HanpskeHne

AKTUBMPOBaH peXnm yckopeHHoro 3apsga AKb
AKTVIBMPOBaH pexuMm nnasatoLlero noasapasa AKb
Pexxnm AKB, 6atapeun paspsixatoTtcs

AKB nogkntoueHsl Kk NBIM

AKB OTK/HOUEHbI




ViIMIIY,

Maintenance CB Closed
Maintenance CB Open
EPO

EPO -Disappear

Generator Input

Generator Input - Disappear
Utility Abnormal

Utility Abnormal - Disappear
Bypass Sequence Error

Bypass Sequence Error - Disappear
Bypass Volt Abnormal

Bypass Volt Abnormal - Disappear
Bypass Module Fail

Bypass Module Fail - Disappear
Bypass Overload

Bypass Overload - Disappear

Bypass Over Load Tout
Bypass Over Load Tout - Disappear

Byp Freq Over Track
Byp Freq Over Track - Disappear
Exceed Tx Times Lmt

Exceed Tx Times Lmt - Disappear
Output Short Circuit

Output Short Circuit - Disappear
Battery EOD

Battery EOD - Disappear

Battery Test

Battery Test OK
Battery Test failed
Battery Maintenance

74

bC

WNCTOYHMKMN BECMEPEBOMHOIO MUTAHKA

PykoBoZCTBO Mo 3KcnyaTaumm
NCTOYHWK becrniepeboiHOro nuTaHns

MMMYNbC MOAYb CK 50-600 kBA

BktoueH cepBUCHBIN barinac

CepBUCHbI 6alinac BblktoUYeH

AKTVBMPOBaHO aBapuiiHoe OTK/ItoUeHVe MUTaHNs
KomaHza aBapuinHOro oTKNtOUeHWst OTMeHeHa

MntaHne VBl ocyLLecTBASETCA OT BHELUHEro pe3epBHOro
reHepaTopa

BHeLLHW reHepaTop OTKAtOYEH

BxogHas ceTb He B HOpme

MapameTpbl BXOAHO CeTV BEPHYAUCh K HOpMe
Owmbka YepesoBaHMa $pas Ha BxoAe barinaca
Owmbka vepegoBaHna $pas Ha Bxoje barinaca cHATa
HanpsxeHue Ha BxoZe 6alinaca He B Hopme
HanpsxxeHue Ha Bxoje 6alinaca BepHyN0Cb B HOPMY
Otka3 moayns 6arinaca

Mogaynb 6ainaca BepHyacs B HOPMY

Meperpy3ska 6arinaca

YpoBeHb Harpysku Ha 6arinace BepHyics K Hopme

CocTosiHMe Neperpysku B cucteme 6arinaca npogosKaeTcs,
XOTS AOMYCTUMOE BPeMsi Neperpy3Kku UCTeKIo

Owwmrbka no JonyCcTUMON ANUTENBHOCTU Neperpysku barina-
ca cHATa

YacTtoTa nMHUKM 6airnaca Bblwna 3a npeaenbl AnanasoHa
oTCNnexnsaHusA

YacToTta anHum 6anaca BepHynacbh B AViarnasoH oTciexXnBaHnsA

Bonee 5 nepekatoueHuii mexay 6ainacom n MHBepPTOpPOM
3a NocnesHni Yac

O6HyneHme KONMYeCTBa NepekItoYeHNin

KopoTkoe 3amblKaHne Ha BbiIXoze CUCTeMbl

MpekpalleHre KOPOTKOro 3aMblKaHMSA Ha BbIXOZe CUCTEMBbI
HanpsxeHne AKb focTurno 3HadeHunsa otkaoveHns AKb

HanpsxeHne AKb BepHYNOCb Ha YPOBEHb Bbllle 3HaUeHUs
oTknroUeHns AKb

AxTMBUpOBaH TecT AKb

Tect AKB nporifeH NoNoXnTensHo

Tect AKB He npoigeH (AKE He B Hopme)
AKTMBMPOBaH pexum obcnyxnsaHmua AKb

Bepcus 1.1.001




PykoBoZCTBO Mo 3KcnyaTaumm
NCTOYHWK becrniepeboiHOro nuTaHns

MMMYNbC MOAYb CK 50-600 kBA

VIMIMY/\bC

WCTOYHWKM BECMEPEBOMHOMO MUTAHUSA

Battery Maintenance OK

Battery Maintenance failed

Stop Test

Fault Clear

Log Clear

N#Module inserted

N#Module Exit

N#Rectifier Fail

N#Rectifier Fail - Disappear
N#lnverter Fail

N#lnverter Fail - Disappear
N#Rectifier Over Temp

N#Rectifier Over Temp - Disappear

N#Fan Fail

N#Fan Fail - Disappear
N#Output Over load

N#Output Over load - Disappear
N#Inverter Overload Tout
N#lInverter Overload Tout -
Disappear

N#lInverter Over Temp
N#lnverter Over Temp - Disappear
On UPS Inhibited

On UPS Inhibited - Disappear
Manual Transfer Byp

Esc Manual Transfer Byp
Battery Volt Low

Battery Volt Low - Disappear
Battery Wiring Error

Battery Wiring Error - Disappear
N#lnverter Protect

N#lnverter Protect - Disappear

CocTosiHMe TexHun4eckoro obcnyxmnsarHma AKb 3aBepLueHo

Mpouecc TexHN4Yeckoro obcnyxrBaHns AKb He 6bia 3aBep-
LWEH AO/MKHLIM 06pa3om

CocTosiHMe camoamarHocTuku AKB nnm TexHn4eckoro obcy-
xuBaHua AKb octaHOBIEHO

Owmnbkm copoLLeHb

YpaneHune xypHana cobbITnii

K cncteme noakntoueH Moaynb Ne X

OT cucTemMbl OTKOYEH Moy b Ne X

OTka3 BbinpaMuTens Moaynsa Ne X

MpekpalleHre oTkasa BbinpaMuTens Moaynsa Ne X
OTka3 nHBepTopa moaynst Ne X

MpekpalleHre oTkasa nHBepTopa B mogyne Ne X
Meperpes BbinpaMuTens moayns Ne X

MpekpalleHre neperpesa Bbinpamutens B Mogyne Ne X

OTKas, HeT NOAK/IYEHNSA NN 6NIOKMPOBKa BEHTUAATOPA
B Moayne Ne X

BeHTunatop Ne X BepHyncs B HOpMy
Meperpy3ska Bbixoga Moaynsa Ne X
MpekpalleHre neperpysku Boixoga Moaynsa Ne X

Bbixog Moayns Ne X neperpyxeH ¢ npeBsbILLEHNEM TMMUTA
BpeMeHM

MpekpaLleHre neperpyskm Bbixoga Moaynsi Ne X ¢ npeBbiLue-
HVIEM IMITa BPEMEHN

Meperpes nHueepTopa Moaynsa Ne X

MpekpalleHre neperpesa nHBepTopa Moayns Ne X
Mogaya NMTaHMA OT MHBEPTOPOB 3anpeLleHa
MpekpallieHne 3anpeTta Nojayun NUTaHNA MHBEPTOPOM
PyuHoi1 nepeBog cucTeMbl B pexum balinaca

Py4HoU nepeBoy cucTeMbl B HOPManbHbIV pexmm
Huskoe HanpsxeHne AKb

HanpsxxeHne AKb BepHYNoCb B HOPMY

Kabenn AKB nogxntoyeHbl B 06paTHOM nopsiake
Kabenn AKB nogxitoyeHbl B HOpManbHOM nopsiake
CpabaTtbiBaHMe 3awmTbl MHBepTOpa Mogyns Ne X
MpekpalleHne paboTbl 3aLMThl MHBepTOpa Mogyns Ne X




PykoBoZCTBO Mo 3KcnyaTaumm
NCTOYHWK becrniepeboiHOro nuTaHns

MMMYNbC MOAYb CK 50-600 kBA

VIMIMY/\bC

WNCTOYHMKMN BECMEPEBOMHOIO MUTAHKA

Input Neutral Lost

Bypass Fan Fail

Bypass Fan Fail - Disappear
N#Manual Shutdown

Manual Boost Charge

Manual Float Charge

UPS Locked

Parallel Cable Error

Parallel Cable Error - Disappear
N#Battery or Charger Fail

N#Battery or Charger Fail -
Disappear

N+X Redundant Lost

N+X Redundant Lost - Disappear
EOD System Inhibited

EOD System Inhibited - Disappear
Signal Cable Fail

Signal Cable Fail - Disappear

Ambient Over Temp.

Ambient Over Temp. - Disappear
REC CAN Fail

REC CAN Fail - Disappear
INV 10 CAN Fail

INV 10 CAN Fail - Disappear
INV DATA CAN Fail

INV DATA CAN Fail - Disappear

N#Power Share Fail

N#Power Share Fail -Disappear
Sync Pulse Fail

Sync Pulse Fail - Disappear
N#lInput Volt Detect Fail

76

OTKtOYeHMe HedTpanu Ha Bxoge VBT

OTKa3 BeHTUAATOpa Moy ns 6arnaca

Owwbka oTkasa BeHTWUIATOPa Moy s balinaca cHATa

PyuHoe oTkntoueHme moayna Ne X

PyuHoe BK/ItoYeHVe pexrma yCKopeHHOro 3apsja

PyuHoe BK/toYeHve pexrma naasaroLero noasapsasa
MponcxoanT 6N0KMPOBOYHOE oTKAtOUeHMe VBT

OLwmbka NoAKNOYEeHNA Kabeneri napannenbHoOM paboTsl
Owwmbka noAkNtoueHVst kabenen napannenbHoN paboTel CHATa
Otka3 AKB nnn 3apsigHoro yctpoinctea mogyns Ne X

MpekpalleHne otkasa AKb 1an 3apsaHOro ycTpoiicTsa
mozyns Ne X

MoTeps pesepBrpoBaHMa N+X

BocctaHoBneHune pesepBrpoBaHma N+X

AKB pa3spsikeHbl, BbIXOZ OTK/OUEH

Ownbka nonHoro paspsiga AKb cHATa

OTKa3 coeAnHeHUs Kabener nepegayn AaHHbIX

CoeziHeHwMe Kabeneri nepeAayn JaHHbIX BEPHY0CL B HOPMY

Temnepatypa okpyxatoweri cpeapl AKB BbilLe AnanasoHa
HacTpoek

Temnepatypa okpyxatoLeri cpeabl AKb BepHynace Hopmy
HewTatHbii curHan CAN BbINpAMUTENS KOHTPOJIbHOroO 610Ka

CurHan CAN BbINpAMUTENSt KOHTPOLHOMO 610Ka BEPHYCA
B HOPMY

HewwTaTHbIV cirHan CAN MHBepTOpa KOHTPOIbHOrO 6/10Ka

CurHan CAN 1HBepTOpa KOHTPOJIbHOro 6/10Ka BEPHY/CS
B HOpMY

HewTaTtHble gaHHble CAN MHBepTOpa KOHTPO/IbHOroO 610Ka

[JaHHble CAN MHBepTOpa KOHTPONIbHOrO 6710Ka BEPHYNCH
B HOpPMY

npeBbILLIeHI/Ie npe,qeanoM PasHOCTN MeXAy BbIXO4HbIM
TOKOM ABYX nnmn 6onee CUNOBbLIX MOAyI'IEIZ B CucCteme

Pa3HOCTb BbIXOAHOrO TOKa BepHynack B HOPMY

HeLUTaTHBIV CUrHaN CUHXPOHM3ALIMM KaXA0ro Moay s
CUrHan CUHXPOHM3aLMM KaxAoro MoAy/1st BePHY/CS B HOPMY
HeluTaTHOe 3HaueHme BXOAHOrO HampsxeHns mogyns Ne X

Bepcus 1.1.001




PykoBoZCTBO Mo 3KcnyaTaumm
NCTOYHWK becrniepeboiHOro nuTaHns

MMMNYNbC MOAYb CK 50-600 kBA

VIMIMY/\bC

WCTOYHWKM BECMEPEBOMHOMO MUTAHUSA

N#Input Volt Detect Fail - Disappear 3HaueHvie BXOAHOTO HarpsixeHust Moaysisi Ne X BepHyioch

N#Battery Volt Detect Fail

N#Battery Volt Detect Fail -
Disappear

N#Output Volt Detect Fail
N#Output Volt Detect Fail -
Disappear

N#Bypass Volt Detect Fail
N#Bypass Volt Detect Fail -
Disappear

N#INV Bridge Fail

N#INV Bridge Fail - Disappear

N#Outlet Temp. Error

N#Outlet Temp. Error - Disappear
N#Input Curr Unbalance

N#Input Curr Unbalance - Disappear

N#DC Bus Over Volt

N#DC Bus Over Volt - Disappear
N#REC Soft Start Fail

N#REC Soft Start Fail - Disappear
N#Relay Connect Fail

N#Relay Connect Fail - Disappear
N#Relay Short Circuit

N#Relay Short Circuit - Disappear
N#PWM Sync Fail

N#PWM Sync Fail - Disappear
N#lIntelligent Sleep

N#lIntelligent Sleep - Disappear

Manual Transfer to INV

N#Input current limit Tout

B HOpMY
HewtatHoe 3HaueHne HanpsxxeHns AKB moaynsa Ne X

O6HapyxeH BO3BpaT B HOPMY 3HauyeHns HanpsxeHus AKb
moayns Ne X

HewTaTHOe 3Hau4eHne BbIXO4HOro Hanps>XeHna Mmoay s Ne X

3HaueHVie BbIXOAHOTO HanpsikeHnst Moayns Ne X BepHynoch
B HOpMY

HeluTaTHoe 3HaueHMe Hanpsi)XeHUs 06X0AHO IMHUK MOJy-
na Ne X

3HaueHVe HanpskeHns 06xoaHoN AMHUK Moayns Ne X Bep-
HYNOCb B HOPMY

HencnpaBHoCTb MHBepTOPa Mogyns Ne X
MpekpallieHre HencnpasHOCTN HBEpPTOPa B Mogyne Ne X

TemnepaTypa Ha Bbixoge Moaynsi Ne X HaXoAMUTCs BHe 3ajaH-
HOro AnanasoHa

TemnepaTypa Ha Bbixoge Mogyns Ne X BepHynacb B HOPMY
[AmncbanaHc Toka no ¢asam Ha Bxoge moayns Ne X

Tok nutaHns moayns Ne X BepHYNcs B HOpMy
MpeBbileHne HanpPaXeHNs WHbI Moayns Ne X
HanpsxeHne WwinHel Moayns Ne X BepHYN0Cb B HOPMY
HeB0o3MOXHO 3anycTUTh BbiNpaAMUTeab Moayns Ne X
BeinpsiMutens Mmoaynsa Ne X BepHyca B HOpMY
Pa3omkHyTO pene nHseptopa mogyns Ne X

Pene nHueeptopa mogynsa Ne X 3aMKHYTO

KopoTkoe 3aMblkaHue pesie nHeBepTopa Moayns Ne X

KopoTko 3amMkHyTOe pene nHBepTopa MoZAynsi Ne X BepHynoch
B 06bIUHOE COCTOsIHME

HewtatHble cMrHanbl CUHXPOHM3aLmy LM Beinpamutens
1 NHBEpTOpa

CurHanbl CHXpoHu3aLmn LLUVM BeinpsMUTens v HBepTopa
BEPHY/INCb B HOPMY

Cnctema Mmogynsa Ne X BOLLA B PeXUM MHTENNeKTyabHOro
OXMAAHNS

Cuctema mogynsa Ne X Bbilia U3 pexnma HTeNNeKTyanbHoro
OXMAAHNA

PyuHoe nepek/itoyeHne Ha MHBEpPTOP
McTekno npegenbHoe Bpems AvMuTa Toka Bxoaa Moaynst Ne X




PykoBoZCTBO Mo 3KcnyaTaumm
NCTOYHWK becrniepeboiHOro nuTaHns

MMMYNbC MOAYb CK 50-600 kBA

VIMIMY/\bC

WNCTOYHMKMN BECMEPEBOMHOIO MUTAHKA

N#lInput current limit Tout -
Disappear

N#No Inlet Temp. Sensor

N#No Inlet Temp. Sensor -
Disappear

N#No Outlet Temp. Sensor

N#No Outlet Temp. Sensor -
Disappear

N#lnlet Over Temp.
N#lnlet Over Temp - Disappear
N#Capacitor Time Reset

N#Fan Time Reset

Battery History Reset

Battery Over Temp.

Battery Over Temp. - Disappear
Bypass Fan Expired

Bypass Fan Expired - Disappear
Capacitor Expired

Capacitor Expired - Disappear
Fan Expired

Fan Expired - Disappear
N#INV IGBT Driver Block

N#INV IGBT Driver Block - Disappear
Dust Filter Expired

Dust Filter Expired - Disappear

Battery Expired

78

MpekpalleHre NpeaebHOro BpeMeH) IMMNTa ToKa BXoAa
moayns Ne X

[aTunk TemnepaTypbl BO3ayxa Ha BxoAe Moayns Ne X He nog-
KMOYEH NN OTKTHOUNUACS

[Jatuvk TemnepaTypbl Ha Bxoe mogyns Ne X BepHy/cs
B HOpPMY

JaTunk TemnepaTypbl Ha BbixoAe Moayns Ne X He MOAKOUEH
NV OTKYUNUACS

[JaTuvik TeMnepaTypbl Ha Bbixoge Moaynsi Ne X BepHy/ics
B HOpMY

CnuLwKoM BbICOKasa TeMrepaTtypa BO3yxa Ha BXOAe Moaynsa
Ne X

Temnepatypa Bo3yxa Ha Bbixoge Moayns Ne X BepHynacb
B HOpMY

Mogynb Ne X 04MCTMA 3aNnNCK COBOKYMHOM HapaboTKM KOH-
JleHcaTopa

Mogynb Ne X 04MCTA 3aNNCK COBOKYMHOM HapaboTKu BeH-
TunaTopa

Ouwncrka xypHana ncropumn AKb

Meperpes AKB

MpekpalleHre neperpesa AKb

McyepnaH pecypc BEHTUISTOPOB MOAyS balinaca

MpekpallieHrie cMrHana TPeBOrv AOCTUXEHWS CPOKA 3aMeHbl
BEHTUNATOPOB MOAyNs 6alinaca

JOCTUTHYT CPOK NPOBEAEHNS 3aMeHbl KOHAEHCAaTOPOB

MpekpaLlieHne cMrHana AoCTUKEHNS CPOKa 3aMeHbl KOHAEH-
catopos

VICTEK Neproj TEXHNYECKOro 06CnyXKMBaHUS BEHTUASTOPa
Mozayns

ﬂperaLLl,eHl/Ie CnrHana AOCTMXeHMA nepnoja TexHmyeckoro
O6Cﬂy)KI/IBaHI/Iﬂ BEHTUNATOPa MOAYNA

[ApaviBep IGBT nHseptopa moayns Ne X 3a610kvpoBaH

Owmnbka 610KMpoBKN ApaiiBepa IGBT nHeepTopa moayns Ne
X cHATa

VICTéK Mepuroj TEXHNYECKOro 06CyXXnBaHUs nblieynasivBa-
toLero punbTpa

I'IperaLu,eHVle CrHana nepuroga TexHn4eckoro OGCI’Iy)KI/IBa-
HWA NblaeynaBaviBaroLLlero d)l/l}'ll:Tpa

WcTék nepuog TexHnyeckoro obcnyxmsanus AKb

Bepcus 1.1.001




PykoBoZCTBO Mo 3KcnyaTaumm
NCTOYHWK becrniepeboiHOro nuTaHns

MMMYNbC MOAYb CK 50-600 kBA

VIMIMY/\bC

WCTOYHWKM BECMEPEBOMHOMO MUTAHUSA

Battery Expired - Disappear

BMS RS485 Error

BMS RS485 Error - Disappear

CAN Error

CAN Error - Disappear

Cell Undervoltage

Cell Undervoltage - Disappear

Cell Overvoltage

Cell Overvoltage - Disappear

Cell Volt Difference Fail

Cell Volt Difference Fail - Disappear
Batt Low Temperature

Batt Low Temperature - Disappear
Battery Over Temp.

Battery Over Temp. - Disappear
BMS Charge Inhibited

BMS Charge Inhibited - Disappear
BMS Discharge Inhibited

BMS Discharge Inhibited - Disappear
Wave Trigger

Bypass CAN Fail

Bypass CAN Fail - Disappear
Bypass Power Fuse Fail

Bypass Power Fuse Fail - Disappear
Firmware Error

Firmware Error - Disappear
System Setting Error

Bypass Over Temp.

Bypass Over Temp. - Disappear

Module ID Duplicate

Module ID Duplicate - Disappear
Electrolyte Leakage

Electrolyte Leakage - Disappear

MpekpallieHne cMrHana nepmnoja TexHMYeckoro obcnyxmsaa-
Hust AKB

OTka3 obMeHa gaHHbIMU BMS AKE

MpekpallieHre oTka3a obMeHa AaHHbIMK ¢ BMS AKB

Otka3 curHana CAN KOHTPO/ILHOrO 6/10Ka

CurHan CAN KOHTPO/IbHOro 6/10Ka BEPHY/CS B HOPMY
Hu3koe HanpsxeHwne anemeHTa AKb

HanpsxeHwne snemeHTa AKb BepHyoCb B HOPMY

Bbicokoe HanpsixeHve snemeHTa AKb

HanpsxeHwne snemeHTa AKb BepHyiock B HOPMY
YpesmepHas pa3HOCTb HanpsixeHusa Mexay snemeHtammn AKB
PasHuua HanpsxeHnin snemeHToB AKB BepHynacb B HOPMY
Canwikom HU3Kas Temnepatypa okpyxatoweri cpeabl AKb
Temnepatypa okpyxatowieri cpeabl AKb BepHynacb B HOpMy
Cnunuikom BbICOKasi TemnepaTypa okpyatoLen cpesbl AKb
Temnepatypa okpyxatoLein cpeapl AKE BepHynacb B HOpMy
Cucrema BMS 3anpetuna 3apsg AKB

Cuctema BMS paspelunna GyHKLMIO 3apsakiu

Cncrema BMS 3anpetuna paspsg AKb

Cuctema BMS BocctaHoBMANa GyHKLMIO pa3psja

BonHosoe cpabatbiBaHne

HewwuTaTHbI crtan CAN KoHTponbHoOro 610ka 6ainaca
Curnan CAN KOHTPOnbHOro 6/10ka b6alinaca BepHY/ICA B HOPMY
OTKNtOYEHVE CUIOBOrO NpeAoxXpaHuTens barinaca
CrnoBoii NpeAoxpaHnTenb balinaca B Hopme

Owwmrbka Bepcum NPorpaMMHoOro obecneyeHmns

Owwmbka Bepcum MO cHATa

OLwmbka HacTpoek cncTembl

Meperpes moayns 6arinaca

Temnepatypa Mogyns 6alinaca BepHynack B HOpMy

Kak MUHVMYM ABYM MOZyNSIM MPUCBOEH OAMHAKOBbIV NAEH-
TndunKaTop

Owwbka Ay6avpoBaHNA naeHTUd1KaTopa Moays cHATa
CurHan Tpesoru yteukun anektponuta AKb

MpekpalleHne cMrHana TpeBorv ytedkn snektponurta AKb




PyKoBOACTBO Mo 3KcnyaTaLum
VI MI Iy b' : NCTOYHWK becrniepeboiHOro nuTaHns

WNCTOYHUKN BECMEPEBOMHOIO MUTAHSA MMNYbC MOAY/Tb CK 50-600 KBA

NMPNMEYAHWME:

PasHble TUMbl COBLITUIA NPeACcTaBNeHbl Pa3HbIMU LiIBETaMU MOACBETKN HAAMUCH:
+  (a) 3enéHblli - NPOM30LLIO CObbITUE;

+ (6) XénTbli - nogaHo NpeaynpexaeHne;

+  (B) KpacHbIli - npor3oLwén oTkas.

Ha Bkiagke «3anucb onepauuii» XpaHsaTcs 3anucy AeicTBuiA (onepaLmii) nonb3oBaTens B CUCTEME.
Kaxxzgast 3an1cb cofepxuT cnesyroLLyto MHGopmaLuio:

+  Homep - nopsjkoBbIi HOMep 3anucK (NepBbIi HOMep NpYcBanBaeTCst CaMo Mo34Hel No Bpe-
MeHW orepaumn).

N BpeMFI - AaTa n BpeMd npoeeaeHna onepaunmn.

+ Mpoxopa - KaHasn, No KOTOPOMY MONb30BaTeNb OCyLLeCTBAAN onepaunto. LCD - gelicTBe yepes
aKpaH VMBI, Web (c ykazaHunem IP-agpeca) - AelicTBMe yepe3 noAkitoveHne K gncnneto VBN
Mo IOKaNbHOW ceTu.

+  Monb3oBaTesb - yyYeTHas 3anvcCb NObL30BATENS, MO KOTOPOW OCYLLeCTBASANACL OnepaLus.

+ YnpaB - TVn onepaumu (Bxog B CUCTEMY, U3MeHeHe HaCTPOeK UV KOMaHAA yrpaBaeHUst pexxmmamu).
+  Co6bITMe - ONu1caHvie onepaLuy, BbINMOJHEHHOI Noab30oBaTeNeM.

+  YcTaHOB/IEHHOE 3HaUeHMe - KOJ onepaLun v U3MeHeHHOe 3HaueHVe napameTpa HacTPOMKN.

MukTorpamma «3arpysKa» B H/XXHeN YacTi XXypHasa No3BOoAsSeT CKONMPOBAaThb BCE 3aMNNCU Ha BHELLIHWIA
USB HocuTenb, KOTOPbIV A0XKeH 6bITb NoakntoveH K USB pasbemy gucnnes.

I/IMFIVAbC User, [lo6po noxanosa! R &
Tpesora Tpesor onepauv
Qnaetoe
Homep Bpems npoxoa MNonbsosatens Ynpas Co6biTne VELLELIEL 0
3Hauenne
B VBN
2025/07/16 : o VIBI: Cratnueckuii
1 AR @ Engineer Hacrpoiika g ol ! 2
88 Moayne B
5 2025/07/16 | .y R Hacrpoiika BM: Crarideckuii e

15:48:43

RCobbiTus

6aiinac

@ Hacrpoiik

2025/07/16

o VIBM: Tun kowTpons
15:46:58 Hactporika il

Cron

@Vnpas 5 2025/07/16

s VIBM: Tun konTpons
15:43:48 Hactporia o B

Frpagncn i3 2 ellico Engineer Boiim

PucyHok 4.18. MeHto xcypHana cobsimuli: 3anuce onepayuu

4.3.4. MeHo HacTpoek

Mpu HaxaTnK Ha BkNagky «HacTpoiikm» cucTema nepeiér Ha CTpaHKILY MeHI0 HaCTPOMKM si3bika, Kak
nokasaHo Ha PucyHke 4.19.
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PykoBOACTBO MO 3KCM1yaTaLum
I/IMI Iy b' : MCTOYHMK b6ecnepeboiHoro nuTaHus

WCTOYHUKM BECMEPEBOMHOMO MUTAHMA MMNYbC MOAY/Tb CK 50-600 KBA

NMPNMEYAHWME:

CocCTaB 1 HamnoHeHVEe Pa3fesioB MEHIO 3aBUCUT OT YPOBHS A0CTYNa 1 MOXET OTIMYaThCS
OT BUZAA, NPVIBEAEHHOIO Ha PucyHKax B Pasgene 4.3 HaCToALWEro pykoBOACTBA.

Hacrponka B
s3biKa ynkun

ks English

Pycacmin Eeanct

88Moayne SRR French
ECobbitna Deutsch Italy.
VI Polski 30

Portugués

Erpadukn

1

PucyHok 4.19. MeHr0 Hacmpoek A3biKa

MeHto HacTpoek Ans ypoBHs AocTyna «User» Bk/IOYaeT cegytolne nogmeHto: «HacTpoiika Asbika»,
«CncTteMHble PYHKLUUN», «<CBA3b».
MapameTpbl HacTpoek B MOAMEHt0 onncaHbl B Tabanuax 4.14. ... 4.16.

Ta6nunua 4.14. OnncaHme NOAMEHI0 HacTpoeK A3blka

TeKyLLMIA CUCTEMHBbIN A3bIK MOACBEYM-
BaeTCs 3e/1EHbIM, BblAeNaeTcs 3e1EHON
pamkoim

Hactpoiika
A3blIKa

[pyrvie AOCTYMHbIE A3bIKM 0TO6PaXatoTCst
YEPHBIM LLIPUPGTOM B CEpOli pamke

2025



PyKoBOACTBO Mo 3KcnyaTaLum
I/I MI Iy b' : NCTOYHWK becrniepeboiHOro nuTaHns

WNCTOYHUKN BECMEPEBOMHOIO MUTAHSA MMNYbC MOAY/Tb CK 50-600 KBA

Hacrpoiika  [JETACIEE
Censb
A3blka byHKLMN

{QrnasHoe -

DyHKLUMA OTKAtOURHNA SKPaHA
@vBn Brwosenme skpantofi sacraeru (L)

Bpema nokasa 3acTasky (MuH) 3

§9Moayne
[Data/Bpensn

PPN Tcxyuian aara n apens: 20250724 102723 &3 | Hacrporika |

CnpasouHas HbopMaLMa
$Hactpon
Bepana M0: 1190.8.200.1020.25.00
CepuiiHblii HoMep:
Ynpas

BErpadukn

PucyHok 4.20. MeHto Hacmpoek, CmpaHUya cucmemHsix QyHKYul

Ta6nunua 4.15. OnncaHme NOAMEHI0 HAaCTPOeK CUCTEMHBIX GYHKLMIA

DYHKLMA OTK/IIOUEHUS IKpaHa:

MO3BOJ/ISET 334aTb NMPOAO/IKUTENLHOCTE BPEMEHHOIO MPOMEXyTKa
6e3/elicTBIS, MO UCTEYEHNM KOTOPOTo ByAeT OTK/IHoYeHa NoACBeTKa
3KpaHa.

Ecnn dyHKLMS «BKIOYEHME IKpaHHOW 3acTaBKU» akTVBHa (nepe-
KntoYaTesb CrpaBa 3e/1EHOrO LiBETA), TO Yepes 3aaHHbIVi MPOMEXyToK
BpeMeHV 6e3/elicTBIS nosib3oBaTeNst (Bpemsi nokasa 3acTaBky, MUH)
5KpaH rnoracHer.

Bpemsi 6e34elicTBYSi MOXET 6bITb 3a/@aHO CaMVIM MOJIb30BaTeNEM,

HacTtporika
CuctemMHble CI/ICTepMHbIX [N 3TOro HeobXxoAMMO HaxaTb Ha paHee yCTaHOB/IEHHOe 3HaUeHe
HKLMU o o
byHKL byHKLMIA 1 BBECTWN HOBOE MPY MOMOLLM 3KPaHHO KNaBuaTypbl..

AaTta/Bpems:

Mo3BonsieT 3a4aTb CUCTEMHYIO AaTy 1 BpeMs (BBECTU HEObXOANMble
3HaYeHNs 1 BbIbpaTk AaTy MOXHO MOCAe HaxaTusi Ha COOTBETCTBYIOLLYHO
CTPOKYy). [Mocne Toro, Kak ycTaHOB/IEHbI JaTa U BPeMs, M3MeHeHWs Heob-
XOAMMO MOATBEPAUTL HaXaTNEM Ha 3eN1EHYH KHOMKY «HacTpolikay.

CnpaBoyHas nHpopmauyms:
* Bepcusa NO Aucnnes;
+ CepuiiHbI HOMep

Ha PucyHke 4.21 npeacTaB/ieHbl HACTPOVKN MOPTOB O6MeHa JaHHbIMWU AN MOAYNS MOHUTOPUHIa
1 banaca. PacnonoxeHne NOpTOB Ha NNLEBOV MaHeNn MOAYNs MOHUTOPUHIa 1 6anaca NokasaHo
Ha PncyHke 3.13.

82

Bepcus 1.1.001




PyKOBO,ﬂ,CTBO no skcnayataunn

I/IMI-IyAbC NCTOYHWK becrniepeboiHOro nuTaHns

WCTOYHUKM BECMEPEBOMHOMO MUTAHMA MMNYbC MOAY/Tb CK 50-600 KBA
VIMI'IYA bC 06 po noxanosars ! [} 2
e oy
{QrnasHoe O
R232 RS5485/USB

(L Mpotokon MODBUS_ASCII v MODBUS_ASCII v

FAVIS Cropoct ne‘[::ﬂ:::( . .

F)CobbiTns Anpeciio o

Ynpas

BErpadukn

PucyHok 4.21. OnucaHue nodmeHIo Hacmpoek NapamMempos cesi3u

Ta6nunua 4.16. OnucaHne NOAMEHI0 HAaCTPOEK NapamMmeTpPoB CBA3MN

NHTepdeiic obmeHa VIBI noaaep>nBaeT 06MeH AaHHbIMW Yepes nHTepdericol

AaHHbIMU RS232 n RS485/USB

HooToKon MNMoasepxnBatoTca cegytoLie NpoTOKOAbl 06MeHa AaHHbI-
G P Mu: MEGA, ModBus_ASCIl 1 ModBus_RTU

CkopocCTb nepegaun Tpebyemas ckopoCTb Nepeaayn JaHHbIX BbIOUPAETCA U3 Bbl-

AAHHbIX nazatoLLEero Cnmcka Ans Kaxzaoro 13 nHTepgeincos

Agzpec ycTporictea YcraHoska Modbus-agpeca yctporictsa

BHUMAHUE

HeKOppeKTHbIe HaCTpOﬁKM napameTpoB MOryT HeraTyBHO MNOBAUATL Ha 3KCMN/lyaTaluOHHbIe
XapaKTepucTnkKn nsgenns. Heobxoanmo obecneuntb nony4yeHme onepatopamMmun Haanexa-
Liero O6yHeHMH N A0MNYyCKOB.

NMPNMEYAHWME:

,ﬂ,OCTyI’I KTEM TN NHBIM HaCTpOIZKaM MOXEeT OT/INYaTbCA B 3aBUCUMOCTU OT YPOBHA AOMYCKOB
nonb3oBaTend. ﬂpl/l BO3HWKHOBEHMM NOBbLIX BOMpoCoB cneayet O6paTI/ITbCﬂ K pon3BOANTENHO.

4.3.5. MeHI0 YnpaBieHus

CTpaHuLa MeHto «YrnpasaeHne» COCTOUT U3 ABYX pa3fenos: BKNaAKN GYHKLMOHANbHbIX KHOMOK
ynpasneHns - «PYHKL,.», 1 CTPaHWULLbl KOMaHZ, TecTupoBaHus - «Ynpas. AKB», B/ KOTOPbIX NpuBeAeH
Ha PucyHkax 4.22 n 4.23 cOOTBETCTBEHHO.




PyKoBOACTBO Mo 3KcnyaTaLum

VIMI-IV bc NCTOYHWK becrniepeboiHOro nuTaHns

WNCTOYHUKN BECMEPEBOMHOIO MUTAHSA MMNYbC MOAY/Tb CK 50-600 KBA

4.3.5.1 Bknagka MeHto YripasneHue - @yHKUNN.

ONY + t» A

OTMena cratnyeckoro
6aitnaca

eg -
88Moayne Cratuueckuit Gaiinac C6poc owmbok

E— PyuHoIi nepesoa Ha
Vih.

FCobbiTna
OFF

HacTponk

Erpadukn

PaspewnTs BbIKJI.
Moayna

PucyHok 4.22. MeHt0 $YHKYUOHANbHbIX KHONOK

bes 3ByKka
HaxaTue nukTorpammel «bes 3ByKa» BkAtOUaeT AN OTK/IOYAET 3BYK CUIHAIOB OMOBELLEHNS CUCTEMbI.

PyuyHoe nepekntoyeHne Ha IHB.

Muktorpamma «PyuHovi nepesop, Ha VIHB.» N0O3BONSET 3aNyCTUTb NPUHYANTENbHOE NepekayeHne
Harpysku ¢ baiinacHoW NMHUN Ha BbIXO/A MHBEPTOPa. 3Ta KOMaH/Aa MOXeT bbITb MCMONb30BaHa B Cly4yae,
ecnu VIBM He nepekntovaeTcs B HOPMabHbIN PEXUM 13 pexrma CTaTUYeckoro balinaca aBToMaTnyeckum
1AV No KoMaHae «OTMeHa cTaTudeckoro 6aiinaca» nNo NpuUYMHe pacCUHXPOHM3aLMN BbIXOAa NHBEP-
TOpOB 1 BXoAa barinaca (4actoTa Ha BXxoje balinaca HecTabunbHa). Mocne HaxaTna Ha NUKTOrpaMmy
HeobxoA1MMO NOATBEPANTL AeliCTBMe B NOABMBLUEMCS BCMAbIBalOLLEM OKHe. B cnyvae owmb6oyHoro
KacaHus ciefyeT HaxaTb Ha KHoMKy «OTMeHa» BO BCMJIbIBAOLLLEM OKHE MOATBEPXKAEHNS.

CTaTunyeckmii 6amnac

Mpun HaxaTnn Ha NKTorpammMy «CTaTnyeckmii 6ainacy» VBN nepeknoyaeTcs U3 HOPMaNbHOro pexmnma
paboThbl B peXxunM cTaTuyeckoro bavnaca. Mocie HaxaTns Ha COOTBETCTBYHOLLYIO MUKTOrpaMMy HeO6Xo-
AMMO NOATBEPAUTL AeliCTBYE B MOSBMBLUEMCS BCMbIBalOLLLEM OKHe. B ciyyae omnmboYHOro kacaHus
cnegyeT HaxaTb Ha KHorKy «OTMeHa» BO BCM/bIBaOLLIEM OKHE NOATBEPXAEHVS.

OTmeHa cTaTuyeckoro 6annaca

Mpn HaxaTun Ha NukTorpamMmy «OTMeHa cTtaTuyeckoro 6ainaca» VBN nepekntoyaeTcs ns pexviMa
6alinaca B HOpManbHbI pexumM paboTbl. B cydae ecnm komaHAa Bo3BpaTa B HOPMabHbIV pexviM He pa-
60TaeT (Mo NpUYNHe HecTabubHOM YacTOTbl Ha BXoZe balinaca) He06X0AMMO UCMONb30BaTk KOMaHAy
«PyuHoe nepekntoyeHme Ha VIHB.». [ocne HaxaTusa Ha COOTBETCTBYHOLLYHO MUKTOrpamMMy HeobXoAnMmo
NOATBEPANTL AeCTBIE B MOABMBLLEMCS BCMJIbIBAOLLLEM OKHe. B clydae oLIMB60YHOro KacaHusa cnegyet
Ha)xaTb Ha KHOMKy «OTMeHa» BO BCMJ1bIBAKOLLEM OKHE MOATBEPXAEHUS.

NPUMEYAHUE:

Mpun paboTe napannensHoli cuctemsl VIBM nepesog ogHoro 13 VBN B pexxum baiinaca
NPVIBeAET K nepexoay B pexuM barinaca Bcex yCTpoicTs cuctemsl. Mpy 3ToM BO3BpaT B HOpP-
ManbHbIV pexXnm MoxeT bbITb ocyLectBnéH TOJIbKO c Toro MBI, Ha koTopoM 6aiinacHblli
pexuM paboTbl 6bl1 paHee akTUBMPOBaH.
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PyKoBOACTBO Mo 3KcnyaTaLum
VIMI Iy b' : NCTOYHWK becrniepeboiHOro nuTaHns

UCTOYHWKI BECMEPEBOMHOMO MUTAHMA MMNYbC MOAY/Tb CK 50-600 KBA

C6poc owmbokK

KacaHunem nvkTorpammbl «C6Poc oLIMB0K» CEPachiBAtOTCS TEKYLLVIE HEAKTUBHbBIE OLUMBKM CcTeMbI. Mocne
HaXaTwisi Ha NMKTOrpaMmy HEO6XOAMMO MOATBEPANTL AeiCTBIME B MOSIBUBLLEMCS BCM/IbIBAtOLLEM OKHE. B cy-
Yae oLIMBGOYHOro KacaHUs ciesyeT HaxaTb Ha KHOMKy «OTMeHa» BO BCM/IbIBAOLLLEM OKHE MOATBEPXAEHMS.

PaspewunTb BbIKJ1. Mmogyns

MukTorpamma «PaspewnTb BbIK/1. Moayns» obecneurBaeT NoAroToBKY CUCTEMbI K GU3MUecKoMy
(NpV NOMOLLIM KHOMKW Ha IMLEBO NaHeNn) OTKAYeHNo CUA0BOro MOAYNS. Nocne HaxaTus Ha NUKTo-
rpamMmmMy HeobxoAMMO NOATBEPAUTL AeCTBME B MOABMBLLEMCS BCM/IbIBAKOLLEM OKHE. B cnyyae omn6o4HOro
KacaHus ciiefyeT HaxaTb Ha KHOMKy «OTMeHa» BO BCMJIbIBAOLLEM OKHE MOATBEPXKAEHNS.

4.3.5.2 Bknagka MeHto YripasneHue - YnipasneHue AKb

yxr, Ynpas. AKB

=) =)
PyuHan aKTMBaLMA

Obcnyxmeanne AKB  OCTaHoBKaTeCTa  NOAACPXMBAIOLIETO
3apana

82Moayne PyuHas akTnsauns

YCKOpeHHOro 3apaaa

Tecr AKB

FCobbiTna

@@ HacTponk

Erpadukn

PucyHok 4.23. MeHro KoMaHO mecmuposaHus

Tect AKB

Mo HaxaTuto Ha nukTorpammy «Tect AKB» cuctema nepexoaut B pexxum paboTbl oT AKB. Mepes akTrBa-
Lmeri Tecta He06x0AMMO ybeAnThCS, YTO INHKA baiinaca ncnpasHa 1 foCTynHa, 3apsj AKB coctaensieT
He MeHee 90% u ypoBeHb Harpysku Ha VBl coctaBnseT He MeHee 20% OT HOMWHANbHOW MOLLHOCTU.
Mocne HaxaTWsa Ha NUKTOrpamMmy HeobXoA1MMO NOATBEPANTL AeCTBME B MOABMBLUEMCS BCMJ/bIBalOLLEM
OKHe. B cnyyae oIM604HOro KacaHuWa cnegyeTt HaxaTb Ha KHOMKY «OTMeHa» BO BCMJblBalOLLEM OKHe
noATeepxaeHuns. INnTeNbHOCTb TecTa No yMmon4vaHuto coctasnset 20 cekyHa. MBI aBTomatnueckn Bep-
HeTcsl B HOpManbHbIA pexumM npu HencnpaBHocT AKB (6aTapeliHblil MaccB HencrnpaBeH 1 He MOXeT
obecreurBaTb MHBepTOPSbI MBI HEO6XOAMMOI MOLLHOCTLIO) UV MO 3aBepLueHnn BpeMeHu TecTa (AKB
ncnpasHbl). MNpu HeobxoanmocTy napameTpbl TecTa AKE MOryT 6bITb NepeHacTpoeHbl aBTOPU30BaHHbBIM
VNHXEHEepoM Npu NycKoHanaAouHbIx paboTtax. B HacTpoiikax VIBI MoxeT 6bITh 3ajaHa ANNTeNbHOCTb TecTa
N HanpsKeHne OKOHYaHWs Tecta baTapeli. MNpu 3ToM TecT byAeT cuMTaThCa NPOAEHHbIM YCMeLLHO ecnn
npwvi 3aaHHON ANTeNIbHOCTY TeCTa HanpsxkeHre 6aTapeliHoro Maccnsa He OMyCTUTCA HUKe 3aaHHOro
npejenbHOro 3Ha4eHns, B NpoTMBHOM ciyyae VIBI creHepupyeT cooblieHne 06 owmnbke Tecta AKB.

06cnyxuBaHue AKB

Mocne kacaHus nukTorpammbl «06cny>kmsaHme AKB» crctema nepexoAnT B pexum paboTbl ot AKB.
[JlaHHasa GyHKUMA ncnonb3yeTcs A5 TexHnYeckoro obcnyxmBaHua AKB (TpeHrpoBka AKB nyTem paspsiga
C nocnezyoLWMM 3apsaoM). NS akTmBaLmmn pexvima TpebyroTcs HopManbHas paboTa (40CTynHOCTb) 6arinaca,
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WNCTOYHUKN BECMEPEBOMHOIO MUTAHSA MMNYbC MOAY/Tb CK 50-600 KBA

MUHUManbHbIV 3apsag AKB B 90% v ypoBeHb Harpysku He meHee 20% OT HOMUHaNbLHOW. Mocne HaxaTus
Ha NMKTOorpaMmy HeobxoAMMO MOATBEPAUTL AeCTBMe B NOSBMBLUEMCS BCM/bIBalOLEM OKHe. B ciydae
OLUMBOYHOrO KacaHus ciedyeT HaxaTb Ha KHOMKy «OTMeHa» BO BCMJIbIBAKOLLEEM OKHE MOATBEPXAeHNS.

OcTaHOBKa TecTa

Mocne kacaHWs NMKTOrpamMMbl «OCTaHOBKA TecTa» CUCTEMA OCYLLLeCTB/SIET OCTAaHOB 1 OTMEHY 3anyLLeH-
HbIX paHee TecToB AKB, 1 11X TexHUYeckoe 06CyxXMBaHMe. Mocne HaxaTyst Ha MUKTOrpaMmy Heo6XoAVMO
NoATBEPANTbL AeCTBE B MOSBMBLLEMCS BCM/IbIBAIOLLEM OKHe. B clyyae oLLIMBOYHOro KacaHus cnegyet
HaxaTb Ha KHOMKY «OTMeHa» BO BCr/IbIBatOLLIEM OKHe MOATBEePXAEHNS.

PyuHas akTuBauusa noaAep>KuUBaloLLLEro 3apsaaa

Mocne kacaHWsA NUKTOrpaMMbl «PyyHas akTuBaLma NoaAep>KMBaloLLLEro 3apaga» c1uctema nepexo-
ANT B pexuM nogaepxmatoLLiero (FLOAT) 3apsaga AKB. Mocne HaxaTus Ha NMKTorpaMmmy HeobXxoA1Mmo
noATBepANTb AeNcTBME B MOSIBUBLLEMCS BCM/blBatOLLeM OkHe. B cnyvae oLnbo4HOro kacaHus cnegyet
HaxaTb Ha KHomnky «OTMeHa» BO BCM/IbIBAOLLLEM OKHe MOATBEePXAEHVS.

PyuyHas akTMBaLUsa YCKOPEHHOro 3apsaaa

Mocne KacaHWsa NMKTOrpaMMbl «PyyHas aKkTUBaLMA YCKOPEHHOro 3apaaa» C1CTeMa akTUBUPYET PeXUM
yckopeHHoro (BOOST) 3apsaga AKB. Mocne HaxaTtust Ha MMKTOrpaMMy HEO6XOAMMO MOATBEPANTL Aei-
CTBVE B MOSIBMBLUEMCS BCM/IbIBAtOLLIEM OKHe. B cnyyae oinmboYHOro kacaHus ciesyeTt HaxaTb Ha KHOMKY
«OTMeHa» BO BCMJbIBalOLLEM OKHe MoATBepXAeHNs. JAINTenbHOCTb peXxrma yCKOPeHHoro 3apsasa
orpaHM4eHa 3HauyeHneM, HacTparBaeMblM aBTOPM30BAaHHbBIM CMELManNCcTOM Npu nepsBom 3anycke VBIM.
Mpwn JOCTVXXEHWM TIMMUTA BPEMEHW PEXMMa YyCKOPeHHOro 3apsga bl aBTomMaTnyeck nepeknoumnTcs
B peXu1M MoAAepXnBatoLLero 3apsja.

4.3.6. MeHI0 ocuunorpamMmm

HaxaTune Ha nukTorpammy «Fpadpukm», pacronoxeHHyto B 1eBoI HUXXHeN YacTu XK-akpaHa, oTkpoeT
CTpaHULly MPOCMOTPa OCLMANOrpamMM GOPMbl BOHbI BbIXOAHbIX TOKOB M HaMpsiXeHWiA, a Takke Hanpsxe-
H¥st 6alinaca. Kak nokasaHo Ha PrcyHke 4.24, Npu HaXaTun Ha OAVH 13 MyHKTOB MeHI0 B BEPXHeii YacTu
CTpaHuLbl, B 061aCTV 0TObpaxeHns byAeT nokasaHa popmMa BbIBPaHHOIo CUrHaNa, a XENTbIN, 3eNéHbIN
1 KpaCHbIVi LiBETa IMHWNIA COOTBETCTBYHOT LiBETOBOMY 0603HaUYeHNI0 KOHKPETHOW dasbl.

VIMI'IVA [Mel Engineer, Jo6pon ) S
HanpaskeHne Gaiinaca
{OlnasHoe .
A 8 I C
@wven
500
83Moaynb
250
E)CobbiTna
ol
@3HacTpont
Vnpas 2501
@rpadukull o0l
0 20 40 60 80 100 120

PucyHok 4.24. MeHro ocyunno2pamm

86

Bepcus 1.1.001




PykoBo/CTBO MO 3KCMAyaTaumm
VI MI Iy b' : NCTOYHWK 6ecnepeboiiHOro NuTaHus

WNCTOYHUKM BECMEPEBONHOIO MUTAHUSA MMMYNbC MOAYJTb CK 50-600 kBA

5/ JkcnnyaTauma
00000

5.1 | 3anyck n oTknoyeHme VBM, pa6oTaloLiero B 04MHOYHOM peXxume

5.1.1. 3anyck VBN B HopmanbHOM pexxunme

HacTpoiika 1 nepsbIii 3anyck VB foKHBI OCYLLECTBASATLCS NMOC/E NPaBUAbLHON YCTaHOBKM 1 MOAK/HO-
YeHUs YCTPOICTBaA aBTOPM30BaHHbBIM UHXeHepoM. Mpw BkatoUYeHnn VBM AomKHbI 6bITb BbIMOAHEHbI
cnefytoLLpe STanbl:

1. Heobxoanmo ybeamnTbCs, YTO BCe BHELLUHME BbIK/IHOYaTeIV 1 BCe BCTPOEHHbIe BbiktovaTenv MBI
(MpV HaNMUMM) Pa3oOMKHYTbI.

MPAMEYAHME:

. Yactb Mmogndukaumin MBM cepumn MOZAY/Tb CK ocHalLieHa ToNbKO BCTPOEHHbBIM pa3MblkaTeseM
cepBucHoro bainaca (Q1), NO3TOMy VX NOAK/IHOUEHME OCYLLECTBASETCS C UCNO/b30BaHNEM Bbl-
KnoYaTenei, ycTaHoBIeHHbIX BO BHELLHNX pacrnpeAennTenbHbIX WyTax. BelkaouaTenn, pacrno-
NOXEHHbIE B 3TUX pacnpeaenTebHbIX WWTax, Aanee Nno TeKCTy 6yayT Ha3blBaTbCA «BHELLIHVMMY.

BHUMAHWUE

Mpu ncnonb3oBaHUN B cxeme noAkntodeHns MBI Ha MecTe yCTaHOBKM BHELLHero BblK/1H4a-
Tensi cepBUcHOro 6arinaca Heobxoanmo OBA3ATE/IbHO nogkntounTe MHGOPMALMOHHBIA
CUMHaN JOMOIHNTENBHOMO OMepexatoLLero KOHTaKTa No0XEHWS 3TOro BbIKIOUYaTeNs K BXO4Y
nnatbl Cyxmx KoHTakToB VIBIM 1 npounssecTty HacTpoliky VIBIM Ha npyem 3Toro curHana. B npo-
TVMBHOM C/lydae BO3MOXHa CUTyaLms aBToMaTnyeckoro 3anycka Vbl B HopManbHOM pexunme
npwv 3aMKHYTOM BHeLLHeM BbIK/touaTesie CepBUCHOro balinaca, Yto NpuBeAeT K 3aMblKaHMIo
BXOZa 1 BbIxoAa VIBI 1 BO3HNKHOBEH IO aBapuiiHOM cutyaumm (Bbixod VBIM 13 cTpos).

2. Heo6x041MO 3aMKHYTb BbIXOAHOW BbiktoYaTens VB (Q4), 3aTem nocnefoBaTelbHO BKIOUNTL
BHeLLHVe aBToMaTm4eckmne BbikatovaTenn Bxoaa MBM n 6alinaca 18 nogaym nUTaHus Ha BXOAbl
MBI, Aanee - 3aMKHYTb BCTPOEHHbIV BblktouaTeNb Bxoaa 6ainaca VBM (Q2), nocne vero cucrema
HaYHET MHNLMANN3aLmio.

2.1 Ecnm MBM ocHallEH ToNbKO BCTPOEHHbIM pa3mblkaTesnieM cepBucHOro barinaca (Q1), To Heo6-
XOAMMO 3aMKHYTb BHELLHWIA BbIkOYaTeNb Bxoja b6aiinaca (Mpu pasgesbHOM MOAKIYEHNN
Bxogaa VBl v Bxoaa 6aiinaca) nnmn obLumii BXoAHOM BbiktoyaTens VB (npu obLem noaknto-
yeHuu Bxoaa MBI n Bxoaa 6alinaca), nocie yero cucteMa HauHéT MHULMan3aLmio.

3. Tlocne 3aBepLUeHWs CUCTeMON camoamarHocTnkm Ha XK-akpaH 6yzeT BbiBeeHO rnaBHoOe MeHt
CNCTeMbI, MOKa3aHHoe Ha PucyHke 4.3.

4. CnepyeT 06paTUTb BHUMaHME Ha MHEMOCXEMY peXnma paboTbl Ha raBHON CTPaHKWLE, Ha KOTOPOIA
6yJeT NoKasaHO aHMMUPOBaHHOE N306paXeHne NOTOKOB SHePrun - Noc/e 3aBepLUeHNs camo-
avarHoctukn UBMM nepexkntoumnTcs B pexxmnm barinaca (PucyHok 5.1). Ha Bbixog ycTpolicTBa byaeTt
noAaHo HanpskeHwe No IMHUK cTatTnyeckoro b6anaca VIBI.
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PucyHok 5.1. BkarodeHue auHuU cmamu4ecko2o batinaca

5. Tpv HanM4MKM B cxeMe NMUTaHNUS CUCTEMbI BHELLIHErO BbIK/IlOUaTeNs MexaHn4eckoro bainaca,
NUTatOLLLEro Harpysky B 06xoz Leneii MBI, Heo6xo41MMOo ero oTKAUnTb. Harpyska npoAonxmT
nosyyatb NUTaHWe Mo Lenu ctatnyeckoro barinaca.

6. 3aMmkHyTb BblkOYaTenb Bxoga MBI (Q3), nocne Yero HaUHETCA 3anycK BbINPAMUTENEN CUCTEMBI
VMBI, CBeTOAMOAHbIE MHANKATOPbLI Ha CUI0BBLIX MOAYNAX BYAYT MUraTb 3e/18HbIM CBETOM
(1 cek BkN. / 2 cek BbIK).

6.1 B Wb, ocHal&HHOM TONbKO BCTPOEHHbLIM pa3mblkaTenem cepsBucHoro baiinaca (Q1), Heob-
XOAMMO 3aMKHYTb BHELLHWIA BblkatouvaTenb Bxoga MBI, nocne yero HauHETCA 3anyck BbInps-
mMuteneli cuctemel VBM. CBeTOANOAHbIE NHAVKATOPbI Ha CUA0BbLIX MOAYNAX BYAyT MUraTb
3e/1éHbIM cBeTOM (1 cek BKA. / 2 CeK BbIK/).

NMPAMEYAHME:

Mpu cxeme nogkntoveHnst MBI ¢ 06LLMM BXOAOM BbINPAMUTENS 1 Haiinaca 3anyck BbINps-
MUTenen byaet MHNLMMPOBAH aBTOMATUYeCKM, Nocae nogayvn NUTaHNA Ha 06LLMIA BXOZ,
yCTpOWCTBa.

R

7. TpumMepHo Yepes 30 cekyHZ Ha MHeEMOCXeMe NOSBUTCS MOTOK SHePrun, HanpasieHHbI OT BbINps-
MUTENs K MIHBEPTOPY, YTO 03HaYaeT OKOHYaHWe 3anycka BeinpsmuTeneri. locne 3Toro HauHETcs
3anycK NHBEPTOPOB, MOATBEPXAANLUNACA MUTAHNEM NHAMKATOPOB Ha CUIO0BbLIX MOAYNAX 3e/é-
HbIM CBETOM (2 ceK BK/./ 1 ceK BbIK/.)

PucyHok 5.2. 3anyck uHeepmopa, 8bix00 MBI 3anumar vepe3s 6alinac

8. Yepes 90 cekyHg MBI nepekntoumnTcs ns pexxirima bainaca B HOpManbHbIA pexum (M1TaHne
Harpysku oT MHBEPTOPOB). VIHAMKaTOPbLI Ha CU0BLIX MOZYNSAX 6yAyT MUraTb 3€1eHbIM 1 KPacHbIM
useToM (AKB He MoAK/IYeHbl), Ha MHEMOCXeMe F1aBHOro 3KpaHa Aucniies bygeT oTpaxeHa aHu-
Mauusa paboTbl B pexunme ABOMHOro NpeobpasoBaHmns (HopManbHbIV pexum).
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PucyHok 5.3. MBI 8 HopmansHoMm pexcume, AKb He NOOK/HYeHb!

9. VBl nepeluen B HOPManbHbIM pexmnm paboTsl. HE06X0ANMO 3aMKHYTh BbIK/IHOYaTE b BHELLHE-
ro maccvBa AKB, 1 MBI HauHET 3apsikaTb 6aTapen. Ha MHEMOCXeme MosIBUTCS MOTOK IHEPruu,
HanpasneHHbIn K AKB.

10. 3anyck MBI 3aBepLUéH, MOXHO BKIOUMTE BHELLHWIA BbIKAOYaTe b Harpy3ku 1 NOAKIUNTL
notpebuTener K BbIXoay yCTPONCTBa.

MPAMEYAHME:

IMpw 3anycke crcTeMbl ByAyT 3arpy>keHbl COXPaHEHHbIE HACTPOKM.
Monb3oBaTeNN MOryT MPOCMOTPETh BCe CObbITVSI BO BPeMs MpoLiecca 3amycka nyTém npo-

BEPKM MEHI0 XypHana.
MMpw 3anycke Takxke MOXHO UHANBU/YaNbHO KOHTPOIMPOBATL COCTOSIHNE KaX/0ro CUI0BOTO
MOZy/Isi B COOTBETCTBYHOLLEN BKIaJKe MEHIO Aucriies.

5.1.2. 3anyck VBN ot AKB («X0n0oAHbIA» CTapT)

«XONOAHBIV CTapT» MO3BOASET OCYLLECTBUTL 3anyck MBI npy oTKNUYEHHOR NuTatoLLelt CeTu, ¢ nc-
No/b30BaHVEM 3Heprn 6aTapeii. MopsagoK AefiCTBIN NPY «XONO0AHOM» 3anycke CUCTEMbI CIEAYHOLLIA:

1. Heobxoanmo y6e,qVITbCﬂ, UTO Harpyska oTK/Ilo4eHa BHELLHM BblK1o4aTenem COOTBeTCTByPOLLl,eIZ uenw.

2. HeobxozMMo y6eAnTbCS B MPaBUIbHOCTY COOPKIN aKKyMyNISTOPHOro MaccuBa 1 coboAeH
MONSIPHOCTY NOAKAYeHMsA. HeobxoAMMo yoeaAnTbCSs, UTO XOTS 6bl OANH CUNOBON MOAY/b YCTaHOB-
neH B wka¢ MBM. Mocne aToro cneayeT 3aMKHYTb BbiK/t0UaTe/lb 6aTapeiHOro MaccrBa 1 BbIK/HO-
yatenb Bbixoaa VBT (Q4) (npwn ero Hannumnw).

3. /IS BKAOYEHWA CUCTeMbl YNIPaBAeHUA MOAYNS MOHUTOPVHTa 1 baiinaca, a Takke gucnnes UBIM,
cneayeT HaxaTb U yAepXnBaTb He MeHee TPEX CeKYH/ KPacHYH KHOMKY «X0I0HOro» ctapTa, pac-
MOIOXEHHYIO Ha MoAyne 6alinaca U MOHUTOPWHra. PacnosioxeHne KHOMKM NMokasaHo Ha PUCyH-
Ke 3.13. (cm. Pasgen 3.7. HacTosiLLero pykoBoAcTBa). [pn 3TOM 3anyCcTATCA BEHTUAATOPLI MOAYNS
6aiinaca v 6yAeT NoAaHo NUTaHVe Ha AWCMen yCTPpoCTBa.

MPAMEYAHME:

Cuctema ynpasneHus Mogynst 6aiinaca n MOHUTOPUHra (1, COOTBETCTBEHHO, aucnneid VIBM)
nosly4aet NUTaHne oT Bxoza 1 oT Bbixoaa VBI. KHonka xonogHoro crapTa 6aiinaca AonoaHu-
TeNbHO MO3BOASET 3apAANTL KOHAEHCATOPbl 6/10Ka NUTaHWSA COBCTBEHHDIX HYX/, NCMNOb3ys
3Hepruto nogxYeHHbIx AKB. 3apsj koHAeHcaTopoB Moyns baiinaca obecneynsaeT paboty
CUCTEMbI MOHUTOPWHIa B TeYeHVe HeNPOAOIKUTEIbHOrO BPEMEHN, MoC/ie Yero MoAynb 6ari-
naca v Aucnnei oTkI4aTCA. ITO He ABNSETCA HEUCMPABHOCTLIO U He BAUSET Ha npoLecc
XOJI0JHOrO CTapTa CUNOBbIX MOZAYNeiA. Moce TOro Kak XoTa 6bl 0AVH CUI0BOM MOAY/b 3aBepLUNT
npoueaypy 3anycka, nepeijer B pexum pabotel oT AKB 1 nogact nutaHve Ha BbIxo4 VBT,
cucTeMa yrpaBneHns Moayns 6arinaca v MOHUTOPUHra byAeT aBToMaTUYecky akTMBpOBaHa.
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4. [anee HeobXoAMMO NOCNEA0BaTENIbHO HaXaTb U yiepX1BaTb He MeHee TPEX CeKyHZ, KHOMKMN
XONI0AHOrO0 CTapTa, PAacnoOXeHHbIe Ha CUI0BbIX MOAYNAX, yCTaHOBNEHHbIX B VBT, PacnonoxeHuve
KHOMMKM XOJIOAHOrO CTapTa Ha CMI0BOM MOJyJe NMoka3aHo Ha PucyHke 4.1. Pasgena 4.1. HacTosLLe-
ro pykoBoAcTBa. C10Bble MOAY/IM HA4YHYT aBTOMaTNYeCKMiA 3amyck MHBEPTOPOB 1 Noc/ie 3aBep-
LUeHWVst NpoLeayp ANarHOCTUKM Y CUHXPOHM3aLMN aBTOMATUYECKM NepeligyT B pexnm paboThbl
oT AKB. Becb npoujecc 3anycka C10BOro MOAYA 3aHNMAET OKOMO MUHYThI.

MPUMEYAHME:

3anyck cuaoBbIX Mogynel B pexumM paboTbl oT AKE MoXeT 6bITb NponsBeseH 6e3 npeaBapu-
TeNlbHOV aKTUBaLMK MOAyNs baiinaca U MOHUTOPUHra. MNocne BKIOUYeHNA CUN0BbIX MOgynen
B pexXum paboTtbl oT AKB 1 nogaun nutanma Ha Bbixoa VBT, gucnneid, a Takxke cuctema
yrnpaBieHns Moyns 6arinaca 1 MOHUTOPUHIa, aBTOMaTUYeCKM 3amnyCcTaTcs.

5. CnomoLlb MHGOPMaLN Ha A1criee HEO6XOANMO YOeanTLCA B OTCYTCTBUMW OLLUMBOK U B TOM, U4TO
VBI nepeluen B pexumM paboTbl oT AKB, a Takxe 4TO BCe yCTaHOBNEHHbIe CUIOBbIe MOAY/N aK-
TUBHbI (MHBEPTOPLI MOAY/el 3anyLLeHbl), Moc/e Yero 3aMKHYTb aBTOMaTUYeCKUiA BbIK/IKOYaTe b
Harpysku Ha BHeLUHel naHenun pacnpegeneHus. Mocae 3Toro NUTaHWe Harpyskun 6yaeTt ocyLecT-
BNSATbCA OT VIBI, paboTatoLero B pexxunme AKB.

5.1.3. OTknoueHue UBIM

Mopsgok AeicTBMI NpK oTkAOYeHWN VIBTT:

1. OTKNOUNTL BHELLHWIA BbIK/OYaTeNb Harpy3Ku.
MPUMEYAHME:

PV HaNVYUK B CXeMe 3N1eKTPOYCTaHOBKM BHELLHEro BbIK/Il04aTeNs MeXxaHy4eckoro 6ainaca
1 HeOBXOAMMOCTY MPOAOIKNTL MUTaHNE Harpy3Ku Npu oTktoYeHUy VB nepBbIii NyHKT
MOXHO MPOnycTUTh.

2. TMepekntounTb VBIM B pexxunm NUTaHUs Harpysku no Lenwu ctatnyeckoro barinaca. [ins storo
B MeHI0 «YnpaB» Ha BKIaAKe «PYHKL,.» HaXaTb Ha NUKTorpaMmmy «CTaTtmyeckuid 6avinac». VbM
nepekNtoUNTCA B pexmrm cTaTuyeckoro barinaca. Eciv pexum 6aiinaca HeAocTyneH (HeT NUTaHus
Ha BxoJe 6alinaca unv napameTpbl 6ainacHol NMMHUU HAXOAATCA BHE JONYCTUMbIX ANana3oHoB),
a Takke ecnm VIBM pabotaeT B pexxnme AKB, NponycTuTb 3TOT MyHKT.

3. I'Ipm HaNVYMM BHELLHErO BbIKNOUATeNst MeXaHW4eckoro 6arnaca 1 Heo6xoAMMoCT NPOAO/IXUTb
nMTaHme Harpysku Heobxoa1MMOo 3aMKHYTb BHELLUHWIA BblK/HOUaTelb MexaHM4veckoro barinaca.
Harpy3|<a 6yp,eT NOAK/IIOYEHA KO BXOAHOM 3N1eKTPOoCeT NapansiesibHo Nno uensam ctatmyeckoro
1 BHELLHero MexaHuyeckoro 6arnacos.

4. Tlocne 3TOro HeO0bXoAMMO NOOYEPESHO PA3OMKHYTb BHELLUHWI BbikntodaTens AKB 1, npu nx Hanu-
umn, BblkouaTtenb Bxoaa VBN (Q3), BbiktouaTenb Bxoa 6arinaca (Q2) 1 BbikJtoyaTeb BbIXxoaa
VMBI (Q4). MBI nonHocTblo oTkAtounTCs, noracHeT XK-3kpaH naHenu onepartopa VBI.

4.1 Ecnm VBM ocHaLLEH ToNbKOo BCTPOEHHbBIM pa3MblkaTenem cepBrcHoro bainaca (Q1),
TO A4N191 €ro BbIKIOYEHWS HEO6XOANMO NMOOHePEAHO Pa30MKHYTh BHELLHWIA BbiktouaTens AKb
1 BHELWHWIA BblkntovaTenb Bbixoga VB, nocne yero nepeiitut K NyHKTY 5.

5. OTKAOUNTb BHELLHME aBTOMaTUYecKmne BblKao4aTenn nogayun nntannsa Ha BN (exogos VBN
1 6ainaca).

6. [Mocne oTkNtoUeHVs VB BEHTUASTOPbI CUCTEMBI OXTAXAEHVS MOAyNel MPOA0XKaT BPaLLaTbCa HEeKo-
TOpOoe BpeMms, 3T0 HEOBXOANMO A/15t pa3psa BCTPOEHHbBIX KOHAEHCAaTOPOB LLUNHBI MOCTOSHHOrO TOKa.
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PykoBo/CTBO MO 3KCMAyaTaumm
VI MI Iy b' : NCTOYHWK 6ecnepeboiiHOro NuTaHus

WNCTOYHUKM BECMEPEBONHOIO MUTAHUSA MMMYNbC MOAYJTb CK 50-600 kBA

5.2 | 3anyck 1 oTK/Il0OYEeHME napanienbHoi cncrtembl VBN

BHUMAHUWE

MogkntoyeHne, HaCcTpoiika 1 NepBoe BKIOYEHVe napannenbHon cuctemsl VIBM MoryT Bbi-
MOHATBCS TONBKO aBTOPU30BaHHBIM UHXEHEPHbLIM NepcoHanom. Bece MBI B napannensHoli
rpynne Ao/KHbI 6bITb MOAKNOYEHbI B COOTBETCTBMM CO CXEMOA, yKazaHHOW Ha PucyHke 3.23
Pa3gena 3.9 HacTosLLLEero pyKOBOACTBA.

5.2.1. 3anyck napanienbHoO CUCTEMbI
rlpl/l BKIKOYEHNN napanneanon cuctembl VBT A0KHBI 6bITb BbIMOAHEHbI caiejyrouime sTanbl:

1. Heobxoanmo ybeanTbCs, UTO BCe BHeLLHVE Bbik/touaTeny (Bxoja CMCTeMbl U BbIXOAa Ha Harpysky)
1 BCTPOEHHbIe Bbiktouatenu VIBI (npun nx Hannvmm) pasoMKHyThbI.

2. Heobxoz1Mo nocnefoBaTeNbHO BKIOUNTEL BCTPOEHHbIE BbiktouaTenu Bbixoga VIBM (Q4)
(NpY X HaNNYMKM) 1 BbIXOAHbIE BbIK/KOYATENV BO BHELLUHE NaHenu pacnpeseneHus no BoiIXoay
cncTeMbl (06 beAMHNTL BbIXOAb! BCex VBIM napannensHOM rpynnbl Ha 06LLei BEIXOAHOW LUMHE).

BHUMAHUWE

Mepeg nogaven NuTaHWsA Ha BxoAbl VIBI B napannenbHoOW cnucteme, Bbixogbl Bcex VBN
OBA3ATEJIbHO f0/1Hbl 6bITb 06 beANHEHbBI HA 06LLE BbIXOAHOM LWNHE BHELUHEN NaHenn
pacnpegeneHus.

3. [Ana VBN, ocHaLWEHHbIX BCTPOEHHBLIMU BbIK/IOUYATENAMU: NOCIeA0BaTe/IbHO BKIHOUYNTL 1S BCEX
MBI napannenbHoO rpynmnbl BHELLHNE BXOAHbIE BbIK/THOUATEN 1 BCTPOEHHbIE BbIK/IoUaTenu
BXxoga 6arinaca (Q2). Bce VBN napannensHoM cMcTeMbl HAUHYT NPOLLeCChl MHULManM3aLumm, ca-
MOAMarHOCTVKM 1 3anycka. Mpouecc 3anycka kaxaoro VBT n BkaoueHrs pexviMa baiinaca 6yaeT
NPOV3BOANTCA aBTOMaTUYECKW, aHaIOrMYHO npoLeccy 3anycka oanHovHoro VIBM (Bce MBM napan-
NenbHO rpynMbl NOC/e NpoLecca CUHXPOHM3aLMM NePEXOAAT B PeXM cTaTuyeckoro 6arinaca).

3.1 [Anqa BT, ocHaLEHHbIX TOMbKO BblK/OYaTenem cepBrcHoro barinaca: nocnefoBaTeslbHO BKIIHO-
unTte ans Bcex MBI napannensHo rpynnbl BHELLHWE BbIKItOYaTeNn Bxoaa 6arinaca, nocne
yero Bce MBI napannenbHo cMcTeMbl HAYHYT NPOLIECChl MHULMANN3aLmMy, CaMOANArHOCTUKA
1 3anycka. Mpouecc 3anycka kaxgoro VBN n BkatoueHUs pexima bainaca 6ygeT npov3BognT-
€51 aBTOMaTMYeCKy, aHanorMyHo npotieccy 3anycka ogrnHouHoro VBN (Bce VBM napannensHoi
rpynnbl NOC/e NpoLecca CUHXPOHU3aLMK NePexoaaT B PeXUM cTaTnyeckoro barinaca).

BHUMAHUWE

Mpuv ncnonb3oBaHUM B cxeMe NogkntoveHns Vbl Ha MecTe yCTaHOBKM BHELLHErO BbIK/IHO-
yaTens cepBUCHOro bainaca Heobxoanmo OBA3ATE/IBHO noAKNoUnNTE MHPOPMALIMOHHbI
CMrHan JONONHUTENBEHOMO OMepexaroLLero KOHTakTa NO0XKEHNS 3TOro BbIkYaTeNs K BXO-
Ay NNaT CyXunx KOHTaKToOB kaxaoro MBI napannenbHON rpynnbl 1 NPOU3BeCTU HaCTPOLiKy
MBI Ha npuvem 3Toro curHana. B npoTMBHOM Cly4ae BO3MOXHA CUTyaLmMs aBTOMaTUYeCckoro
3anycka MBI B HOpManbHOM pexrime nNpy 3aMKHYTOM BHELLIHEM Bblk/o4aTeNne CepBuUCcHOro
6aiinaca, 4To NPUBEAET K 3aMblKaHWIO BXOAa W BbIxoAa VBl 1 BO3HUKHOBEHWNIO aBapUiAHON
cnTyaumm (Bbixod MBI n3 cTpos).

4. Cnomolbto MHGOPMaLMK Ha AUCesx Heo6X0AMMO y6eanTbCs, UTo Bce VBT cucTemMbl nepeLunm
B pexuM 6aiinaca. Eciv Harpyska paHee 6blia MOAK/IYEHa K CETU MO Lien BHELLIHEro CepBuc-
Horo 6aiinaca, ero Heo6XoAMMO OTK/IHOUNTL. Harpyska npu 3ToM NPOAOKMT MoJyYaTb NUTaHNe
o Lensam ctaTuyeckmx 6arinacos Bcex VBN napannensHol rpynmbl.
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VI MI Iy b' : NCTOYHWK 6ecnepeboiiHOro NuTaHus
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5. [ina VBT, OCHaLLEHHbIX BCTPOEHHbLIMU BbIK/IOYATENIAMM: NMOCNeA0BaTE/IbHO BK/IIOUNTL BbIK/IHOYa-
Tenu Bxoaa VBM (Q3) Ha Bcex yCTpolicTBax napannensHoii rpynnel. Janee, no mepe aBToMaTu-
4eCcKOoro 3armycka CuI0BbIX Mogyneli, Bce VBl aBToMaTyecky CUHXPOHM3NPYIOTCS MeX/y CO60M
1 OAHOBPEMEHHO NepelyT B HOPMabHbIA PeXUM.

5.1 [Ans VBT, oCHaLLEHHbIX TO/IbKO BbIKIOYaTENeM CepBUCHOrO bainaca: nociejoBaTeslbHO
BKOUUTE ANnst Bcex VMBI napannensHoO rpynnbl BHeLWHWE BbIKoYaTenu Bxoaa VBT, fanee,
no Mepe 3anycka C1noBbIx Moaynei, Bce VBl aBTOMaTUYECKM CUHXPOHU3NPYHOTCA MeXAy
o601 1 ofHOBPEMEHHO MepeayT B HOPMabHbIA PexuM.

MPAMEYAHME:

Mpu cxeme nogkntoueHns VBN c 06LLMM BXOAOM BbINpAMUTENs 1 6alinaca 3anyck Bbinps-
muTener byAeT MHULMMPOBaH aBTOMaTMYeckn Noc/ie nojaydn NUTaHns Ha OBLLNIA BXOA
yCTpoWcTBa.

6. Tocne 3anycka Bcex VMBI rpynmnbl HEO6XOANMO Y6eANTLCSA B OTCYTCTBMM OLUMBOK Ha Ancniee
KaXZ0oro yCTpomncTaa.

MPAMEYAHME:

_J Mpy HopManbHOM 3amnycke CUCTeMbI Ha AUCTNEAX YCTPOICTB JO/KHA 0TOBpaxaTbCsa TONbKO
owmbka nogrntoveHnst AKB, nockonbky Ha AaHHOM aTane 3anycka AKB eLLé He NoAgKNtoYeHbI.

7. Heobxozmmo nocnesoBaTeNbHO 3aMKHYTh BblktouaTenu BHellHnx AKB Ans Kaxaoro ycTporictea,
1 VBIM HauHyT 3apsixaTtb 6aTapen. Ha MHemMocxemax NossBUTCS aHMMaLms noToka sHeprum K AKB,
ncyesHeT owmrbka noakntoueHmns AKB.

8. 3anyck napannenbHoli cuctembl VIBI 3aBepLuéH. Ecam Harpyska paHee 6bina OTKAHOYeHa, MOXHO
BK/IOUYUTL BHELLHWNIA BbIK/IOYaTe b Harpysku 1 NOAKNKYNTL NOTPebUTeNe K BbIXOZY CUCTEMBI.

5.2.2. Bbik/IloueHMe napannienbHol CUcTemMbl
MopsAoK AeVCTBMIA NPY OTKNKOYEHNI NapannensHoi cnctemsl VIBM:

1. MepekntounTb BCe MBI cnctembl B pexunmM paboTsl Mo Lenu ctaTuyeckoro banaca. ina storo
B MeHt0 «YnpaB» 04HOro 13 MBI cnctembl Ha BKNaAke «PYHKLL» HaxaTb Ha NUKTorpaMmmy «CtaTm-
yeckmii 6aiinac». Bce VBN nepekntoyatcs B pexum 6arinaca. Ecnim pexim 6aiinaca HegocTtyneH
(HeT NuTaHKA Ha BXoAe 6arinaca) unun VBM pabotatoT B pexunme AKB, NponycTuTb NyHKTbI 2 11 3.

2. To nHpopmMaLmm Ha agucnnesx HeobxoAnMo ybeanTbes, UTo Bce VBN napannenbHOM rpynmnbl
nepekNtUNINCL B pexim barnaca. MNpy HeO6X0AMMOCTY COXPaHEHWA NUTaHNA Harpysku ciegyet
3aMKHYTb BHELLHWIA BbIK/HOYaTe/lb MexaHn4eckoro bainaca. Harpyska 6yseT nonyyatb nutaHue
napanniensHo no Lensm ctatuyeckmx 6arnacos VIBI 1 MexaHnyeckoro 6arnaca.

2.1 Tpuv HeO6XOANMOCTM OTK/IHOUNTL MUTaHWE Harpy3Kn ciesyeT Pa3oMKHYTb BHELLHWIA BbIK/IHO-
YaTeslb Harpyskul, MOAKMHOUYEHHO K NapanienbHoii cucteme.

3. locnie 3TOro HeobXoAMMO CHayana AN1st Kaxaoro MBI cuctemsl, OCHaLLEHHOTO BCTPOEHHbBIMU Bbl-
KnrouaTensMm, MooYepéAHoO PasoMkHYTb BHeLLHMe BbikntovaTeny AKB, 3aTeM - OTKNHOUNTL BbIK/O-
yaTenb Bxoga MBI (Q3), Bbik/touaTeb Bxoda balinaca (Q2) v BbikatouaTtenb Bbixoaa MBI (Q4). Bce
MBI napannenbHoO cucTeMbl MOHOCTLIO OTKAOYaTCs, noracHyT XXK-3kpaHbl naHeneri onepaTopa.

3.1 [Ansa kaxgoro MBI cnctembl, OCHaLWEHHOMO TONbKO BCTPOEHHbBIM BbIK/tOUaTe1eM CepBUIC-
Horo 6alinaca, Nnoo4epéAHo PasoMKHYTb BHeLUHWe BbikatovaTenn AKB, 3aTem - nepeliti
K NyHKTY 4. Bce VBN napannenbHo cucTeMbl MONHOCTBIO OTKAOYaTCs, noracHyT XK-akpa-
Hbl NaHenen onepatopa.
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4. OTKNHOUNTb BHELUHVEe aBTOMaTnyecke BbIKatoYaTenn nojayvm ceTeBoro Hanps>XeHna Ha WBI.

MPNMEYAHME:

. Mocne otknouveHns MBI BEHTUIATOPbI CUCTEMbI OXNaXAeHNA Mo,qyne|71 npoAo/KaT BpallaTbh-
CA HeKOTopoe Bpem4d, 310 HeobxoAMMO ANs pa3pssa BCTPOEHHbIX B MOAY/IN KOHAEHCATOPOB
LUWHbI MOCTOAHHOTIO TOKa.

5.2.3. Bbik/iloueHue ogHoro VBM B napannenbHoii cuctreme

BHUMAHUWE

Mpw oTkAOYUeHWN ogHoro MBI napannensHol cMcTemMbl HEO6X0ANMO YOeANThLCS, YTO MOLL-
HocTy ocTaBLuvxcst MBI byaeT focTaTouHO Ans NoAAep>KaHust MOAKNOUEHHOW K rpymne
Harpysku. B npoTMBHOM C/lydae c1cTemMa MOXET 6biTb MeperpyxeHa, Yto NprBeaeéT K aBa-
PUNHOMY OTKNHOYEHNIO NoTpebuTener.

MopsAoK AeVCTBUIA NPY OTKNKOYEHUN og4HOro VBTT:
1. Y Bbl6paHHoro VIBIM oTkNtoUnTL BbiktoYaTeNb BHellHMX AKB.

R

MPAMEYAHME:

Ecnn VIBM pa6otan B pexxume AKB (0TCyTCTBMe 3nekTponuTaHus Ha Bxoge VIBI) ato npu-
BeJeT K LUTaTHOMY OTK/IHOUEHWNIO CUNOBLIX Moy nel. MaHens ynpasneHus UBM npu 3Tom
OCTaHeTCH aKTUBHOW, MOCKO/IbKY NUTaHWe byAeT NocTynaTb Yepes BbiXo/ YCTPOMCTBa
oT apyrux VBT cnctemsl.

2. lMocne 3toroy VB, ocHaLEHHOro BCTPOEHHbBIMI BbIK/OYATENAMY, HEOBXOAMMO NocieoBaTe b-
HO pa3oMKHYTb BblktovaTenb Bxoaa VB (Q3), BeiktouaTtenb Bxoga barinaca (Q2) 1 BbikatouaTens
BbixoAa MBI (Q4), MBI nonHocTbio oTkAoumnTcs, noracHet XK-akpaH naHenu onepatopa VBIM.

2.1 [Ans VBT, 0CHaLLEHHOro TONbKO BCTPOEHHbIM BbIKtOYaTeNneM CepBUCHOMo balinaca, oTk/to-
UNTb BHELLUHME BXOAHbIe BbIK/IHOUaTeNM, MOC/Ie Yero nepenT K NyHKTy 3.

3. OTK/IUUTb BHELUHWe aBToMaTnyeckme Bblk/oyaTenn nojadm nuTaHns Ha oTkaodaemelin ABM
1 BHELUHWIA BbIK/tOYaTe b, COeANHAILLMI 3TOT VB ¢ 06LLel BbIXOAHON LUNHbBI NapanienbHon
cnctembl. VIBMN 6yaeT NONHOCTLIO 06eCToYeH.

L]

5.2.4. NopgknioueHme ogHoro UBM K napannenbHo cucteme
Mpwu nogkntoueHnn ogHoro BT Kk paboTatoLeli napannenbHoi cncteme He0b6XoANMO:

NMPAMEYAHME:

Mocne otkntoueHnsa NBM BEHTUNATOPbLI OXNaXAeHUA MOAy/’IeVI npoAo/KaT BpalaTbca
HEeKOTOpoe BpeM4, 3TO HEO6XOAVIMO ANA paspsga BCTPOeHHbIX B MOAY/IN KOHAEHCAaTOPOB
LUNHbBI MOCTOAHHOTO TOKa.

1. Y6eanTbcs, UTO BCe BHELLUHMe BbikatovaTenn VIBI (Bxoaa 1 BbIXOAa Ha Harpysky), a Takxe BCTPO-
eHHble Bbiktouatenu VIBI (npun nx Hannvmm) pasoMKHyTbI.

2. BK/IOUNTb BCTPOEHHBIN BbiKAOUaTenb Bbixoga VBI (Q3) (Mpy ero Hanuunm) 1 BbIXOAHOM Bbi-
K/toYaTeNb BO BHELLHEN NaHenn pacnpegeneHus no BbIXoAy yCTPOrcTBa (MOAKIUNTL BbIXOZ,
3anyckaemoro VB k obLelt BbIXOAHOM LWWMHE napannenbHol cuctemsl). MNpu 3Tom Ha VIBM akTw-
BMPYeTCS AnCreld, NO3BONSHOLLMIA KOHTPONMPOBAaTEL COCTOSIHME 3arycka ycTpolicTea. Heobxoanmo
npoBepuTb MHGOPMALIMIO Ha Aucriee NoAKYaemoro MBI 1 ybeanTbCa B OTCYTCTBUM OLLINGOK
napannensHom CBA3N.
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BHUMAHUWE

Ecnu k cucteme nogkntoyaeTcs HoBbIV MBI B3aMeH 4eMOHTMPOBAHHOMO, Mepes NoaK/to-
yeHveMm VIBM k napannenbHoi cucteme, oH Ao/MKeH BbiTb COOTBETCTBYIOLMM 06pa3oM
CKOHPUrypnpoBaH aBTOPM30BaHHbLIM CNeLmuancToMm Ans paboTbl B rpynne 1 coeAnHEH
¢ ocTanbHbIMK VIBM nHbopMaLmMoHHbIM kKabenem napannensbHoi paboTsl. B npoTnBHOM
CNy4aeM BO3MOXEH BbIXOZ 13 CTpos BCex MBI 1 aBapuiiHOe OTK/I0UeHNe HarpysKku.

3. lMocnesoBaTe/bHO BKAOUNTL BHELLHVE BXOAHbIE BLIKAOYATENN, U, MPU HaMYMK, BCTPOEHHbIEe
BbIK/IO4aTeNn Bxoga barnaca (Q2) v Bxoga MBI (Q3). Moakntodaembiii BIM HauHET npoLiecc nHW-
LpanvsaLumm, CaMmoAnarHocTyKm 1 3anycka. MNpouecc 3anycka v NoAKIHYeHVS YCTPONCTBa K Napa-
NeNbHoNM cucTeme ByeT NPOV3BOANTCA aBTOMAaTUYECKM, aHaNorMYHO MPOoLLeccy 3amycka OANHOYHOro
MBI (no mepe 3anycka cuioBbIX MoAyneri nogxntodaemoro VBN aBTomatnyeck byaeT BbinoiHeHa
NX CUHXPOHM3aLMs € paboTaroLyMm YCTPOCTBaMM 1 Moaynv VIBI nepeiyT B HOPMabHbIA pexunm).

4. MMocne noakntoyeHns HoBoro WBI k rpynne Heob6XoAnMo y6eAnTbCs B OTCYTCTBUM OLUMBOK Ha ANC-
naesx Kaxoro ycTpoiicTBa napasnnenbHon paboTsl.
MPUMEYAHME:

Mpu HopmanbHOM 3anycke VB Ha gncnnee ycTpoiicTBa byaeT oTobpaxaTbCsi TONbKO
oLumbka nogkntoveHust AKB, nockonbky Ha AaHHOM 3Tane 3anycka AKE eLle He nogkntoYeHs!.

5. HeobxoAMMo 3aMKHYTb BblK/toUaTenb BHelWHUX AKB y noknto4aeMoro ycTpoiicTaa, n VBMM Hau-
HeT 3apsXaTb CBOU MaccvB baTapeii. Ha MHeMocxeMe NosIBATCA aHMMaLs noToka sHeprumn k AKB,
ncyesHeT owrbka noakntoyeHns AKB.

6. MMogkntoveHve MBI k napannensHoii cucteme VMBI 3aBepLUeHo, Harpyska cucTemMbl aBToMaTmye-
CKV paBHOMEPHO nepepacnpesennTsca mexay scemu MBI cnctemslt.

5.3 | NopsApoK nepeklOYEHUA MeXAy peXXxumMmamm pa6oTbl oguHo4vHoro VBM

5.3.1. NepexkntoueHue VNBIM mexxay HopMaibHbIM peXXnmMom n pe>xxmuvom AKB

MepekntoueHre VB 13 HOPManbHOro pexunma paboTbl B peXum paboTbl OT 6aTapeli NPonNCXoAnT
aBTOMaTUYeCcKK, Nocae nNponagaHns NMUTaHNA OT ceTy (Pa3MblKaHNS aBTOMaTUYECKOro BblkntovaTens
Ha Bxoge VBl Bo BHelLHel NnaHenn pacnpeaeneHns u/uam BCTPOEHHOro BblikatovaTensa Bxoga Q3 -
npu ero Hanuymu). Mpw 3ToM NUTaHWe Harpysku He npepbiBaeTcs. Bosspat MBI B HOpManbHbI peximm
paboTbl OCYLLIECTBASETCS aBTOMaTUYECKW, NPY NOSBAEHUN NUTaHNUSA Ha Bxoge MBIT.

L]

MPAMEYAHME:

Ecnn npu pabote VBIM B pexxnme AKB 6aTapeun MONHOCTbIO pa3psaaatcs, VBM oTkatounTcs,
1 Harpy3ka byaeT obecToyeHa. [ocie BO306HOBAEHNS MOZaYUMN MUTaHUSA Ha BXOZ YCTPOCTBA,
MBI aBTOMaTMYeCk/ NepesanyCcTuTcst U BO306HOBUT Nojady MUTaHUsA Ha Harpysky. Pexunm
aBTOMaTMYecKoro nepesanycka Jo/keH bbiTb HaCTPOEH aBTOPM30BaHHBLIM UHXXEHePOM
npu Nycko-HanaAouHbIX paboTax.

5.3.2. MepekntoyeHme VBM 13 HopMasbHOro peXkumMa B peXxum 6aiinaca v Bo3spar
B HOPMaJIbHbIV peXXum

[ns nepexntoyeHns MBI B pexuym ctatuyeckoro 6aiinaca HeO6X0AMMO OTKPbITb CTPAHULY B MEHHO
ynpaeneHusi «Ynpas», 1 Ha BKNajke «PYHKL» HaxaTb Ha NMUKTOrpaMmy pyYHOro BK/IOUEHUS pexurma
6aiinaca «CTaTuyeckuii 6aiinac». Crictema nepelizeT B pexum baiinaca. [ns Bo3spaTta B HOpMasbHbIl
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VIMI Iy b' : NCTOYHWK becrniepeboiHOro nuTaHns
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pexuM paboTbl HEOBXOANMO B TOM Xe pasjene MeHt HaxaTb NUKTorpaMmmy «OTMeHa cTaTU4eckoro
6aiinaca». PacnonoxeHve NMKTOrpamMm yrnpasiaeHust pexnmMamu nokasaHo Ha PucyHke 5.4.
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PucyHok 5.4. [Tukmozpammesl ynpaeneHus pexcumamu VBM

BHUMAHUE

Mepeg nepekntoveHnem VBN B pexum 6alinaca HEO6XOAMMO yOeANTLCS, HYTO MOAY b
6alinaca B HOpMe 1 HarpsikeHne Ha BXoZe 6alinaca HaxoAmUTCs B JOMNYCTUMbIX Npejenax.
B npoTvBHOM Ciyyae nepektoueHne Mexzay PexX1mMamMmn MOXeT NPUBECT K OTK/IHOYEHNIO
Harpysku. Eciv nocne HaxaTus NUKTorpaMmel «OTMeHa ctaTuyeckoro 6aiinaca» VBIM
He BepHY/ICsi B HOPMalbHbIA PeXMM (OTCYTCTBYE CUHXPOHM3aLMK BxoAa 6aiinaca v BbIXoAa
nHBepTopoB VBIM), BO3BPaT B HOPMasbHbIVi PEXIM MOXET 6bITb BbIMONHEH NPUHYANTENb-
HO, MyTeM HaxaTusi MMKTOrpaMmbl «PyUyHoV nepeBog Ha VIHB.». Mpy 3TOM BO3MOXHO
KpaTKoBpeMeHHoe (He 6osee 15 MceK.) NpepblBaHWe NUTaHUS Harpy3ku

5.3.3. NepeknioueHne UBI n3 HopMmasibHOro pe>xmva B pe>xmm CeEpBMNCHOIro
(MexaHn4eckoro) 6aiinaca n BoO3BpaT B HOPMaJibHbIiA peXknm

JlaHHas npoueaypa obecneunBaeT nepekntoyeHie NMTaHKs Harpysku ¢ BbIxoAa HBepTopa MBI Ha uenb
MeXaHW4ecKoro (CepBMCHOro) banaca. Pexmm MexaHn4yeckoro banaca NCnonb3yeTcs Npu He0bXoAM-
MOCTV NPOBeAeHNsi CEPBUCHOIO 06CyXXMBaHNUS U peMoHTa VBM. [ins nepekntoydeHunst VB B pexmnm
CepBuCHOro balnaca HeobXxoAMMO:

1. lepeBecTun CUCTEMY B PeXMM CTaTU4YeCKoro banaca: OTKPbITb CTPAHWLY B MEeHIO ynpasieHuns
«¥YnpaB», 1 Ha BKNajKe «PYHKL» HaXaTb Ha NMUKTOrPaMMy PyYHOro BKIKOUEHUS pexmnma baii-
naca «CTaTuyeckui 6aminac». PacnonoxeHne NMKTorpamMmm yrpasneHnst pexxmmammy nokasaHo
Ha PucyHke 5.4.

2. Pa3oMKHyTb aBTOMaTU4eckuii Bblkatovatenb Lenn AKb 1 3aMKHYTb BbIK/1toUaTeb CEPBUCHOIO
6arinaca (Q1) 1 (Npy HanM4MK) BHELLHWIA Bblk/toYaTeNlb CepBMCHOro bainaca. Harpyska B 3ToM
cnydae 6yAeT 3anuMTaHa napannenbHoO Yepes Lenu CTaTUYeckoro 1 MexaHuyeckoro 6ainacos.




PykoBo/CTBO MO 3KCMAyaTaumm
VI MI Iy b' : NCTOYHWK becrniepeboiHOro nuTaHns

WNCTOYHUKN BECMEPEBOMHOIO MUTAHSA MMMYNbC MOAYJTb CK 50-600 kBA

3. lMocnesoBaTenbHO Pa3oMKHYThL BCTPOEHHbIe BbikatouaTenn VB B cieaytolem nopsjke: BXOAHOM
ceTeBOl Bblk/IloUaTenb (Q3), Bbik/touaTenb Bxoa b6annaca (Q2).

3.1 Ans moanomMKaLmii, OCHALLEHHbIX TONIbKO BCTPOEHHbIM BbIKIOUaTENeM CepBUCHOro barinaca
(Q1), nocnepoBaTeNbHO Pa3OMKHYTb BHeLLHMe Bbiktovatenu VIBM B cnegyroem nopsiake:
Bblk/touaTenb Bxoaa VBIM, Bbikntouatensb Bxoga bannaca.

BHUMAHUWE

Mpwn oTCyTCTBUM B CXeMe nogkntoydeHunst IBIM BHelwHero cepsurcHoro 6arinaca (nméo ecnn
BHELLHWI CepPBUCHbIN 6alinac oTkYeH), oTkatoYeHre Bbixoga VBM ¢ nomotybio BHELL-
HEFO BbikntovaTens Bbixoga VIbIM 06ectounT Harpysky.

>

4. TutaHne Harpysku ocyLLecTBideTcs oT I'IpOMbILLI/'IeHHOI‘;I CeTy Yepes Lenb MexaHn4yeckoro 6alinaca.

BHUMAHUWE

Mepea nepekntoyeHnem MBI B pexxum 6alinaca HeobxoArnMo ybeaAnTbCs, YTo MoAyNb baiinaca
B HOpPMe 1 HanpsbkeHne Ha Bxoze balinaca HaxoanTcsa B JOMNYyCTUMbIX npegenax. B npotums-
HOM C/lyyae nepek/toyeHne Mexay pexrMaMy MoXeT MPUBECTU K OTK/THOUYEHUIO Harpy3Ku.

BHUMAHUWE

I'IpM HEO6XOAI/IMOCTVI nposeaeHna O6C}'Iy>Kl/IBaHl/IF| A peMoHTa CMJI0OBOTO MOAYNA nepes
BCKPbITVEM €ro Kopnyca HeOGXOAVIMO noAOXAaTb HE MeHee NMATU MUHYT Noc/ie OTKAKYeHNA
A1 MONTHOIO pa3psja KOHAEHCAaTOPOB LWNHbBI MOCTOAHHOIO TOKa.

BHUMAHUWE

Mpw ncnonb30BaHNM BHELLHETO BbIK/IlOUYaTeNs cepBmcHoro 6avinaca OBA3ATE/IbHO
Heo6X04MMO MCNOJIb30BaTh PasMblKaTeslb, OCHALLEHHbIVI onepeXkalLWwmm Aonos-
HUTENbHbLIM KOHTaKTOM, N0 CUrHany OT KOTOPOro cMcTema ynpasneHus 6yaeT npu-
HyanTeNnbHO nepesoauTb VB B peXxnm cTaTuyeckoro 6aiinaca npu 3aMblKaHUUN
BbIK/IlOHaTE/Isl CEPBMCHOrO 6alinaca. 3To HE06X0AVMO AJ15 NpeAOTBPaLLEHMA KOPOT-
KOro 3aMblKaHMsA MeXAy BXOAOM U Bbixogom MBI no Lenn mexaHnyeckoro 6aiinaca.

> b b

[nsi BO3BpaTa B HOPMaJlbHbI PeXVIM paboTbl HE06X0AVMO:

Y

MocnesoBaTenbHO 3aMKHYTh BHELLHMe BblkatoyaTeny Bxoga VIBM, Bxoza 6arinaca (npu passaens-
HOM BBOZE) UV 06LLMIA BHELLHWI BbikAtoUYaTenb Bxoga VBM (npu obLiem BBOAE), BHELLHNIA
Bblk/toUaTeNb Bbixoaa MBI, BCTpoeHHble BbikatovaTenu VIBM: BbIXogHOW BbikntouaTens (Q4),
BblK/ItOUaTeNb BXoAa balinaca (Q2) n Bbikntouyatens Bxoga MBI (Q3), nocnie yero cucrema HavyHeT
npoueaypy 3anycka.

1.1 B WMB, ocHaLEHHOM TONbKO BCTPOEHHbLIM pa3mblkaTesieM cepBucHoro barinaca (Q1),
HeobX0AMMO 3aMKHYTb BHELLUHMe BbikatouaTenu VIBI: BbIXOAHON BbIkAOYaTeb, BblK/ItOYa-
Tenb Bxoga barinaca, BelkatoyaTens sxoaa MBI, nocne yero cnctema HauyHeT npoLeaypy
VHULMaNn3aumm.

N

Yepes 30 cekyHZA aKTUBMPYETCS c1MCTeMa cTaTuyeckoro b6arinaca, nHagmkaTop 6alinaca saroputcs
3e/1eHbIM LiBETOM, Harpyska byaeT nuTaTbCs NapannenbHo Nno Lensm MexaH14eckoro 1 ctatuye-
cKoro bainacos.

w

Y6earBLUMCH C MOMOLLbIO MHPOPMAaLL Ha gvicriee B ToM, YTo VBT nepeLLen B pexvim cTaTu4yeckoro
6aiinaca, OTKIOUNTL BbIK/IOYaTe b MeXaHV4eckoro 6aiinaca (Q1) a Takke BbIK/tOUaTe b BHELLIHETO
cepBUCHOro 6alinaca (Mpv HanuunK), Harpyska 6yAeT MUTaTbCs Yepes Lienb cTaTi4eckoro Gainaca.

Bepcus 1.1.001




PykoBo/CTBO MO 3KCMAyaTaumm
VI MI Iy b' : NCTOYHWK 6ecnepeboiiHOro NuTaHus

WNCTOYHUKM BECMEPEBONHOIO MUTAHUSA MMMYNbC MOAYJTb CK 50-600 kBA

4. B cnyvae, ecnn Yepes 2 MUHYTbI MBI aBTOMaTMYeckn He nepeLlen B HopMasibHbI Pexum, oT-
KPbITb CTPAHWULY B MEHIO yNPaBneHns «Ynpas», 1 Ha BKAajke «PyHKL» HaXaTb Ha MUKTorpaMmmy
«OTMeHa cTaTuueckoro 6avinaca». PacnonoxeHve NMKTOrpaMm ynpaeneHvst pexxrimamu noka-
3aHO Ha PucyHke 5.4.

5. TprmepHo Yepes 30 cekyHA Ha MHEMOCXeMe NOSBUTCS MOTOK 3HEPTN, HanpaBieHHbI OT BbINPS-
MUTENs K UIHBEPTOPY, YTO 03Ha4YaeT OKOHYaHMe 3anycka Beinpsmuteneri. Mocne 3Toro HauHETcs
3anyck MHBEPTOPOB, MOATBEPXKAAOLLNACA MUraHEM MHAMKATOPOB Ha CUIOBbLIX MOAYNAX 3eNé-
HbIM CBETOM (2 cek BKA./ 1 CEK BbIK/.)

6. Yepes 90 cekyHa VBl nepeknounTca U3 pexvma bainaca B HOpMasbHbI pexum (MutaHne
Harpysku oT MHBePTOPOB). IHAMKaTOPbI Ha CU0BBIX MOZYNSAX BYAyT MUraTb 3e1eHbIM 1 KPacHbIM
LseToMm (AKB He moAktoYeHbl), Ha MHeMoCxeMe r1aBHOro 3KpaHa Aucrnnest byAet oTpaxeHa aHu-
Mauusa paboTbl B pexunme ABOMHOro NpeobpasoBaHms (HOpManbHbIV pexum).

7. VIBI nepeluen B HOPManbHbIN pexmnm paboTbl. HEO6X0ANMO 3aMKHYTb BbIK/IHOYATE/Ib BHELLHE-
ro maccmsa AKB, 1 MBI HauHET 3apsxkaTe baTapen. Ha MHeMOCxeme MOsSIBUTCA MOTOK IHEPruu,
HanpaneHHbI K AKB.

BHUMAHWUE

Ecnv nocne HaxaTus NuKTorpaMmel «OTMeEHa cTaTuyeckoro 6aiinaca» MBI He BepHyncs
B HOPMa/bHbIV pexunM (OTCyTCTBME CUHXPOHM3aLMM BXOAa baiinaca v BbIxoja MHBEPTOPOB
MBM), Bo3BpaT B HOPMasbHbIV PEXNM MOXET bbIThb BbIMONHEH NPUHYAUTENLHO, MyTEM Ha-
XaTus NKTorpamMmbl «PyyHoi nepeBog Ha VIHB.». [1py 3TOM BO3MOXHO KpaTKOBPEMeHHoe
(He 6bonee 15 Mcek.) NpepbiBaHMe NUTaHUSA HarpysKu.

5.4 | MopapoK NepekoUHeHNs MeXay peXKmuMmamMmu pa6oTbl NapannenbHo cMcTembl

5.4.1. NepeknioueHune UBI mexxay HopManbHbIM peXkuMmom U pexxmumom AKB

MepekntoueHne MBI B pexkm AKB 1 BO3BpaT B HOPMasibHbIV PeX1M B NapannensHoi cucteme npomc-
XOAUT TakK Xe, Kak 1 B cayyae paboTsl MBI B oAnHOUYHOM pexiume. Mpu 3Tom B pexxum AKB nepexoant
ToNbKO TOT MBI, y KOTOPOro oTKAOUEHO NUTaHVe Ha BXOAe, ocTanbHble VB npogonxaT paboTy B HOp-
ManbHOM pexume. [l nepeBoga BCeli NapannesbHo cnctembl B pexxm AKB He06X041MMO OTKIIOUNTL
BHelHWe AKB y BCex yCTPOWMCTB rpynmbi.

5.4.2. NepekntoyeHme CMCTEMbI U3 HOPMAaJIbHOTO peXXxnMa B peXxum 6arvinaca
1 BO3BpaT B HOPMasbHbIA peXxnum

BHUMAHUWE

Mepea nepekntoveHvem MBI B pexum 6alinaca Heo6xoANMO y6eANTLCS, YTO MO-
Aynb 6alinaca B HOpMe 1 HanpsiXXeHne Ha Bxoge baiinaca HaxoAUTCSH B AOMYCTUMbIX
npegenax. B npoTMBHOM ciydae nepekitoveHre Mexay pexrmMaMy MoXeT NpuBecTu
K OTKJHOUEHUIO Harpy3Ku.

[lna nepekntoyveHns napannenbHon CcTeMbl B PeXnM CTaTn4eckoro bainaca He06xoAMMO Ha 1H60M
MBI rpynnbl akTMBMpOBaTb pexumM bainaca (CM. NyHKT 5.3.2. HacTosLLero pykoBoACTBa). MNpu aTom
B pexuvm bainaca nepeligyT Bce VBN napannensHol cuctembl. Bo3BpaT crcTeMbl B HOPManbHbIV pexmm
OCYLLeCTBASETCA NyTem HaXaTus NMKTorpaMMbl «OTMeHa cTaTuyeckoro 6annaca» B MeHo «Ynpas».




PykoBo/CTBO MO 3KCMAyaTaumm
VI MI Iy b' : NCTOYHWK 6ecnepeboiiHOro NuTaHus

WNCTOYHUKN BECMEPEBOMHOIO MUTAHSA MMMYNbC MOAYJTb CK 50-600 kBA

MPAMEYAHME:

Bo3BpaT napannenbHol CUCTeMbl B HOPMasbHbIV PeXM MOXET 6bITb ocyLiiecTBnéH TOJIbKO
C TOro YCTPOICTBA, Ha KOTOPOM pex M balinaca paHee 6bl1 akTVBUPOBaH.

5.4.3. MepeknoyeHme CMCTeMbI U3 HOPMaJIbLHOIO PeXKMMa B Pe>XXUM CEPBUCHOTO
6aiinaca n Bo3BpaT B HOPMaJibHbIiA peXXnm

1. lepep nepekntodeHnem cuctembl VIBIN B pexxnm baiinaca He06xo41MMo ybeANTbCS, HTO MOAyN baii-
naca Bcex MBI B HOpMe 1 HamnpsikeHre Ha BXOAax 6aiinacoB HaXoA4saTCs B 0MYCTUMbIX Npegenax.
B NpoTMBHOM C/lyyae nepeksitoueHre Mexay pexvMaMn MOXEeT MPYBECTY K OTK/IOYUEHIIIO Harpy3Ku.

2. [Ina nepeksitodeHns napannefbHon CUCTeMbI B PeXMM CEPBMCHOIO (MeXaHn4eckoro) baiinaca Heob-
XOAMMO Ha nto6om MBI rpynnbl akTMBMPOBAaTL peXnM CTaTuyeckoro bainaca (M. NyHKT 5.3.2. Ha-
CTOSILLIEr0 PyKOBOACTBA). [py 3TOM B pexum bairinaca nepeingyT Bce Bl napannensHol cuctemsl.

3. 3. CnomoLubto nHopmauum Ha gucnnesax VBIN Heobxoanmo ybeanTbCs, UTO BCe YCTPOKiCTBa
CUCTEMbI NepeLLNn B pexurM cTaTuyeckoro balinaca, nocie Yero HEO6X0AMMO 3aMKHYTb BHELLHNIA
BbIK/IO4aTe b CEPBMUCHOro balnaca cuctemsl. MUTaHme HarpysKku Npm 3ToM byeT ocyLLecTBAATL-
€A napannensHo No Lensm cratnuyecknx barinacos MBI 1 BHelLHero cepeucHoro bainaca.

4. 4.TlocnepoBaTeNbHO OTKIUNTL BCe VIBI cncTeMbl B COOTBETCTBUM C MOPAAKOM AeNCTBUNA, yKa-
3aHHOM B .M. 5.2.2 HacTosALLEero pykoBoACTBa. Harpyska ocTaHeTcst NOAK/IFOYeHHO No Lenu
BHeLLIHero cepBu1cHoOro barinaca.

Bo3BpaT crcTeMbl B HOpMasbHbIVi Pexuvm paboThl OCyLLeCTBASETCA B NopsjKe AeiiCTBUA, onncaHHOM
B Nn.n. 5.2.1 HacTosLero pykoBoACTBa.

5.5 | ABapuiiHoe oTktoveHne VBN

KHonka aBapuiiHoro oTkatoueHus nutaHus EPO (Emergency Power Off) pacnonoxeHa Ha nuuesoli naHenn
ynpasneHns MBI 1 3akpbiTa 3aLWTHOW KPbILLKO, NpeAoTBpaLlatoLLei eé cnyyaiHoe HaxaTtue (CM. puc.
5.4). KomaHza aBapuIiHOro OTK/IOUYeHNs npejHa3HadeHa 419 NoaHoro otkaueHnsa VB n Harpysku
NPV BO3HUKHOBEHWUW Ype3BblYaiHbIX CUTYaLnii (Moxap, 3aTONNeHne 1 T. 4.).

[ns akTMBaLMy KOMaHAbl HEO6XOAMMO HaxaTb KHomnky EPO, nocne yero VBN npov3seAET oTkNoHeHe
BbINPAMUTENS 1 MHBEPTOPA, a TakKe MOJIHOCTLI0 06eCTOUNT Harpysky (nepeAaya sHepruv B Harpysky
no Lenwu ctaTnyeckoro bainaca Takxe byzeT npekpatyeHa). Mpouecc 3apasa/paspsga batapeli byaet
ocTaHoB/eH. Mpy Hannumm HanpsxeHnsa Ha Bxoge VBl B cncTeme OCTaHyTCA akTUBHbBIMU LIeN KOH-
TponA. [lns NOAHOro OTK/IYEHNS 1 n30sUmKn Bxoda VB oT nuTatoLLert ceTt He06X04MMO OTKIHOUNTE
BHELLUHMe KOMMYyTaLMOHHble ycTporicTBa Ha Bxoge VMBI, Monb3oBaTens MoxeT nepesanyctuts VBN
nyTéM NOBTOPHOI MOAauM NUTaHNS Ha Hero.

KomaHga EPO Tak xe MoxXeT 6bITb akTUBMPOBaHa NyTeM 3aMblKaHNS COOTBETCTBYOLLMX MOPTOB KapThbl
CYXUX KOHTaKTOB, PacrnofioXXeHHOW Ha Moayne 6ainaca i MOHUTOpUHra.
BHUMAHUWE

Mpu akTVBaLMK KomaHzAbl EPO Harpyska 6yseT nosHocTbio obectodeHa. Heobxognmmo
MPOSIBAISITE OCTOPOXHOCTb MPW UCMO/b30BaHNN AaHHOV GYHKLN.

MPAMEYAHME:

- Mpwu akTnBaumm koMaHabl EPO Ha ogHom VIBI napannenbHOM cucTembl OTKAKOYUTCA TONb-
KO YCTPOWCTBO, Ha KOTOPOM 6blN1a akTUBMPOBaHa 3Ta GyHKUMS. OcTanbHble BM cnctemsl
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PyKoBOACTBO Mo 3KcnyaTaLum
I/IMI Iy b' : NCTOYHWK becrniepeboiHOro nuTaHns

WCTOYHUKM BECMEPEBOMHOMO MUTAHMA MMNYbC MOAY/Tb CK 50-600 KBA

npogokaT pabotaTe B HOpManbHOM pexunme. HeobxoAnMO y6eanTbCS, UTO MOLLIHOCTY OCTaBLUMXCS
MBI aocTaTo4HO AN HOPManbHOW PaboTkl cMCTeMbl 6e3 neperpy3ok.

NPUMEYAHWUE:

KomaHga EPO Tak ke MOXeT 6bITb akTVBMPOBaHa Mo CUrHany oT BHELLHEro UCMONHUTEIbHOMO
YCTPOWCTBA, NOAK/IOUYEHHOr0 K COOTBETCTBYIOLLMM BXOAaM KapTbl CyXunx KoHTakToB MBI.

5.6 | YnpaBneHune AKb
B VB BCTpOeHbl HeCkobKOo GYHKLMI 06CAYXXMBAHWS 1 KOHTPONS COCTOSIHNSA NOAKHOYEHHOro 6aTapen-

HOro MaccvBa. Ynpas/eHve sTuMmn GyHKLMAMU ocyLLIecTBASeTC Yepes gucnnen VBN, B MeHto «Ynpas»
Ha BkNagke «ynpas. AKB».

I/IMI'IYAI:G Engineer, [lo6po noxanosaTs ! 30 S

{OQTnasHoe

PyyHan aKTMBaUMA
Tecr AKB O6cnyxmBatme AKE  OcranoskaTecra  noaAeprMBalolLero
3apAna

G8Moayne PyuHan akTnBauma

YCKOpeHHOro 33pasa

FCobbrtna

@Hactpoint

Brpadrkn

PucyHok 5.5. MeHto ynpasneHus AKb

5.6.1. Tect AKb

Mpy HeobXoAMMOCTM MPOBEPKM PAaBOTOCMOCOOHOCTM 1 OLEHKM TeKyLLeln eMKOCTU NoAkatoueHHbIX AKB
MOXeT bbITb aKTVMBMPOBaH TeCT baTtapeli. Ana akTMBaLmm Tecta Heobxoanmo B MeHto VBIM HaxaTb Ha nnk-
Torpammy «Tect AKB». MBI npu 3Tom nepeiget B pexxum AKB 1 HauHeT pa3psixaTb baTapen B COOTBETCTBIN
C HacTpoWkamu TecTa. AIMTenbHOCTb TecTa Mo ymonyaHuto coctanseT 20 cekyHa. VBN aBTomaTmueckn
BEpPHEeTCs B HOPMasibHbIV pexxunm npu HencnpaBHOCTU AKB (6aTapeiiHblii MacCuB HeVCNpaBeH 1 He MOXeT
obecneunBaTtb MHBepPTOPbI VIBIM HEO6XO0AMMOV MOLLHOCTBIO) UM MO 3aBepLUeHn BpemeHun Tecta (AKB
ncnpasHbl). Mpy HeobxognmocT napameTpbl Tecta AKB MOryT 6bITb MepeHacTPOeHbl aBTOPN30BaHHbIM
VHXEeHepOoM Mpu MyCKOHaNao4HbIX paboTtax. B HacTpolikax VBIM MoxeT 6bITb 3ajaHa A/INTeNIbHOCTb TecTa
1 Hanps>XeHe OKOHYaHWs TecTa baTtapeld. [py 3ToM TecT byAeT cuMTaThCs MPONAEHHbBIM YCMEeLLHO ecn
npw 3aaHHOM ANNTENbHOCTY TecTa HanpsXXeHne 6aTaperiHOro MaccrBa He OMyCcTUTCA HVKe 3aaHHOMO
npeAenbHOro 3HayYeHWs, B NPOTUBHOM cyyae VIBI creHepupyeT cooblueHme 06 owwmnbke Tecta AKB.

Tect AKE MOXeT 6bITb OCTaHOB/NEH B /060 MOMEHT NyTeM HaxaTusi MMKTorpaMmmbl «OCTaHOBKa TecTa»
B MeHto VBT,




PykoBo/CTBO MO 3KCMAyaTaumm
VI MI Iy b' : NCTOYHWK becrniepeboiHOro nuTaHns

WNCTOYHUKN BECMEPEBOMHOIO MUTAHSA MMMYNbC MOAYJTb CK 50-600 kBA

MPAMEYAHME:

LIIJ Mepes 3anyckom Tecta HeobXxoAMMO yoeAnTbLCSs, UTo B VIBI OTCyTCTBYIOT Kakme-nmbo Teky-
e Tpesorn n HanpsixeHne AKb B pexnme noagepXnsatoLLero 3apsja npesbiuaet 90%
OT YPOBHs nosHoro 3apsisa AKB. YpoBeHb Harpysku Ha VIBM gonxeH 6biTb He MeHee 20%.

5.6.2. O6cny>xuBaHue AKB

[ns npoasieHns cpoka cnyxbbl CBUHLOBO-KUCIOTHBLIX AKB, X peKOMEH/YeTCs NepuoAnyecky paspaxaTb.
BaTtapeu, nogkntoueHHble K MBI kak NpaBma1o MOCTOSAHHO HaXOAATCA B 6ypepHOM pexxviMe 1 Mpu Xopo-
LIeM KayecTBe BXOAHOV 3/1eKTPOCeTH (OTCYTCTBME OTK/IKOUYEHNIA) HE UCMONb3YITCA (He paspsXaroTcs)
AnntenbHoe Bpemsa. B VIBIM npegycmoTpeHo ABa MeToaa paspsja AKB: aBToMaTUYeCKUin 1 pyyYHOIA.
Mpwy akTrBaLMm pexmma obcnyxmsarHns AKB VBN nepexoauT B pexumM paboTbl 0T 6aTapeii 40 A0CTUXEHNS
HanpspkeHusa paspsga AKB, pasHoro 105% oT yctaHoBneHHoro yposHs EOD. [Mocne 3Toro ycTponcTeo
aBTOMaTMYecky BO3BPALLAETCS B HOPMasbHbIA pexium 1 HaurHaeT 3apag AKB. ObcnyxrBaHve AKB moxeT
6bITb OCTAHOBJIEHO B /1I060M MOMEHT NMyTeM HaXaTus MMKTorpamMmMbl «OcTaHOBKa TecTa» B MeHto MBI,

Pexum aBTOoMaTnyeckoro o6cayxvBaHus (paspsaga) AKb 1 ero neprognyHoCcTb HacTparBatoTCs aBTo-
PV30BaHHbIM CMELManncToM npu nyckoHanagke ycTpolcTBa. PyuHas aktuBaumsa obcnyxmnsanus AKb
MPOV3BOANTCS MyTEM HaxaTusi MMKTOrpaMmbl «06cnykmBaHue AKB» B MeHH0 yCTPOCTBa.

MPAMEYAHME:

LIIJ YpoBeHb Harpysku Ans 3anycka aBToMatnyeckoro tectuposarua AKB Jo/keH coctaBnaTh
20...100%. B NnpoTMBHOM C/ly4Yae TecTUpOBaHMe He byzeT 3anyLLleHo.

5.6.3. I3ameHeHmne pexxumoB 3apsga AKb

MapameTpsbl 1 pexumsbl 3apsaga AKb HacTpanBatoTca aBTOPY30BaHHbLIM VHXEHepOoM Npu NpoBeAeHnm
nycKo-HanajouHblx paboT 1 ganee VBN ncnonb3yeT 3T HACTPOWKN B aBTOMATUYECKOM pexunme.
MepekaoyeHre Mexay pexvmMamuy 3apsja 6atapein Nnpyu He06XoAMMOCTN MOXeT 6biTb BbINONHEHO
BPY4YHY'O, MyTeM akTuBaLuu TpebyeMoro pexunma B MeHto VBT, MkTorpammel «PyyHas akTusaumns
noAAepXuBaroLLero 3apsaja» 1 «PyyHas akTusaLysa YCKOPEHHOT0 3apsaja» NpejHasHadeHb! Ans pyYHoro
nepeko4eHnsa pexmnmos 3apsaga AKB.

NPUMEYAHUE:

LIIJ ANNTeNbHOCTE pexmnma YCKOPEeHHOro 3apsja orpaHnyeHa 3HavyeHnem, HacTparBaeMbimM
aBTOPU30BaHHbIM CreunanncTom npu nepsom 3anycke VIBM. Mpu goctvxeHnn auMmnta
BpeMeHU pexurmMa yckopeHHoro 3apsaa VBl asTomatnyecky nepekiioynTcs B pexmum
noAJepXXrBatoLLero 3apsajia.
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PykoBo/CTBO MO 3KCMAyaTaumm
VI MI Iy b' : NCTOYHWK 6ecnepeboiiHOro NuTaHus

WNCTOYHUKM BECMEPEBONHOIO MUTAHUSA MMMYNbC MOAYJTb CK 50-600 kBA

6 / TexHn4yeckoe obCyxXrBaHme
' YYY YY)

JaHHbIA pasgen COAePXUT PEKOMEHAALMN U MHCTPYKLMM MO 06CYXXNBAHMIO CUI0BOTO MOAYNS, MOAYNS
MOHMTOPWHra 1 6alinaca, a Takxke MHCTPYKLMN MO 3aMeHe MblieBbix GunbTpos VIBM (Mpy Hanuumn).

6.1 | Mepbl NpeAoCTOPOXKHOCTN

PaboTbl N0 TeXHMYECKOMY 06CNYXXNBAHWIO CUNO0BbLIX MOAY/E 1 MOAynei MOHUTOPWHIa 1 6ainaca MoryT
BbINONHATLCS TOBKO UHXEHEPaMM No TeXHNYECKOMY 06CIYXNBAHWIO.

1. O6cnyxmBaHme MBI MOXeT Npon3BOANTLCSA NCKIOUNTENBHO 06YUYEHHBIM 1 CePTUGULMPOBAHHBIM
NHXEHEePHbIM NMepcoHasoMm.

2. [Ins obecnedeHusi 6e30MacHOCTY 1 NpeAO0TBPaLLeHNst HecHacTHbIX ClydaeB nepej o06cayxuBa-
HVeM HeobxoANMO ybeanTbCS (C MOMOLLbIO My/bTUMETPa) B OTCYTCTBUM OMACHbIX HaMPsXXeHNIA
Mex Ay TOKOBeAyLLMMMN HYacTAMU 06CyX1BaeMbIX KOMMOHEHTOB 1 3eMnéli. CooTBETCTBEHHO,
Hanps>XXeHne He J0/KHO npeBbiwaTh 36 B noctoaHHoro toka 1 30 B nepeMeHHOro Toka.

3. He pekomeHzyeT OCyLLEeCTBNATb «rOpsiyyto» 3aMeHy Moayns bainaca. Bce MmaHunynsaumm, cesisax-
Hble C HapyLLeHWeM LeIoCTHOCTY Kopryca Moayns 6aiinaca, AonyckaeTcst MPOM3BOANUTL NPpU Mon-
HOCTbIO 06ecToyeHHoM WBT.

4. Tlepej BCKpbITYEM KOpryca CUI0BOro MOAYNs 1 Moaynst 6aiinaca Ans 06CnyXMBaHUSA UV PeMOHTa
HEeoBX0AMMO, UTO6bI BHYTPEHHME EMKOCTI yCNenu paspsianTbes A0 6€30MacHoro ypoBHs, T. e.
[LOJI)KHO MPOMNTY He MeHee 10 MUHYT Nocne nsBneveHns Moaynsa 13 wkada VBN,

6.2 | PekoMmeHAALMM NO 06CNY)KUBaHUIO CNIOBOIr0 MOAY NS

MBI AaHHOI cepuv MOAAEPXKMBAET BO3IMOXHOCTb «ropsiveii» 3aMeHbl CU0BbIX Moaynei. CUnoBoii Mo-
LyNb MOXET 6bITb M3BNEYEH 13 YCTPOICTBA 1 BCTaB/IeH 06paTHO 6e3 HeOBXOANMOCTY NepektYeHs
MBI B pexxum 6aiinaca. Mepey n3BneyeHeM NoA/IexaLlero peMOHTY UK 06CNYXMBaHUIO CUIOBOTO
MoZaynst HE06X0AMMO ybeanTbCs, uTo VBN paboTaeT B HOPManbHOM pexumMe 1 YTo napameTpbl 6alinaca
HaxoAATCA B AONYCTUMbIX Mpejenax.

MopsafoK AeVCTBUI NPU N3BNEYEHUW CUI0BOMO MOAYNS:

1. HeobxoanmMo y6eanTbCs, UTO NPU M3BAEYEHNIN OLHOTO MOAYS OCTaBLUMECS MOAYN He ByayT ne-
perpyeHsbl. B cnyyae pricka neperpyskin HeE06Xo41MMO BPyUHyH nepesectu cuctemy VBM B pexinm
6aiinaca (cm. Pasgen 5.3.2).

2. OTKNOUNTL MOAYNb. [INs 3TOro Ha cTpaHunLe «PYHKL» B MeHto «Ynpas» gucnies VIBM paspewwnTs
OTK/IIOYEHVe MOAYNISA, HaXaB Ha nNukTorpammMy «PaspewnTtb BbIKJ1. moaynsa». Haxatb 1 yaepxm-
BaTb KHOMKY «OFF» Ha nepe/Heli NaHen oTKNH4aeMoro CUI0BOro MOy He MeHee 3 CeKyH,
nocne Yero MoAy/b OTKKYNUTCA OT CUCTEMBI.

3. Y6eanTbCA C MOMOLLbIO CBETOANOAHON VHANKALMM MOAYAS Y MHGopMaLmm Ha agvcnnee VBN uto
MOZY b OTK/HOUEH.

4. OTKPYTUTb KpenéxHble BUHTbI C iBYX CTOPOH MOZY/ISt U U3BNeYb MOAY/b (M3BNeYeHe Moay s
Heo6X0AMMO OCYLLIECTB/ATL BABOEM). MoA0XAaTb 5 MUHYT nepes BCKpbITUEM Kopryca.

5. Mogaynb nocne peMoHTa Uav 06CayXMBaHNA BCTaBUTb 06PaTHO B CBOBOAHBIN cnoT MBI u 3akpe-
NnUTb, CUCTEMa aBTOMATNYECKN ONPeAeNnT ero 1 3anycTuT B paboTy.




PykoBo/CTBO MO 3KCMAyaTaumm
VI MI Iy b' : NCTOYHWK 6ecnepeboiiHOro NuTaHus

WNCTOYHUKN BECMEPEBOMHOIO MUTAHSA MMMYNbC MOAYJTb CK 50-600 kBA

6.3 | O6cny>xuBaHUe Moy MOHUTOpPUHra u 6avinaca

VB AaHHO cepuv MOAAEPXMNBAET BOSMOXHOCTL «Opsiuer» 3amMmeHbl Mogy/isi 6aiinaca v MOHUTOPUHTA.
Mogynb 6alinaca MOXeT 6bITb M3BNEUEH 13 YCTPOICTBA 1 BCTaB/IEH 06paTHO 6€3 Heo6X0AUMOCTY OT-
kntoueHus VIBTT. Mepes n3BieyeHieM NMoa/exalliero peMOHTY UV 06CIYXXNBaHMI0 MOyt HEO6XOANMMO
y6eanTbes, 4To MBI paboTaeT B HOPMasbHOM peXirIMe 1 Ha SKpaHe yCTPOACTBa OTCYTCTBYHOT OLLUMGKU.

BHUMAHUWE

Mpw nssneyeHnn moaynsa b6arnaca Ha BkItoYeHHOM VBT, ynpas/ieHvie, KOHTPO/Ib COCTO-
AHUA 1 pexnmM balinaca Ha yCTPONCTBe CTAHOBATCSA HeAOCTYMNHbI. Mpy HeobxoAMMoCTH
n3BnevYeHNs Moaynsa banaca Ha AnUTeNIbHOe BpeMs HeObXOAMMO nepe/ 13BieveHnem
Mozyns 6aiinaca NoNHOCTbIO OTKAUNTL VBT,

Mopsagok AeNCcTBUIA NPy N3BNEYEHUN MOZYNSA balinaca i MOHUTOPUHTa:

1. OTKIOUUTL N MOMHOCTLIO 06eCcToUNTL VBM: OTKAOUMTE BHELLHME BbIKAOYATENN CETH, BXOAA
6arinaca, Bbixoaa MBI,

2. OTkNOUNTL OT MOAyNst Baiinaca Bce NOAKNHOUYEeHHbIe KOMMYHUKALMOHHbIe MHTepdeichbl 1 NaHelb
ancnnes VIBM.

3. OTKpYTUTb GUKCHPYIOLLME BUHTBI U U3BNEYb MOAY/b 6aiinaca U MOHUTOPVHTa A ero 06CyXi-
BaHWsi UV peMOHTa.

4. Mo 3aBepLUEHMIO TEXHNYECKOro 06C/yXMBaHWUSA, BCTaBUTh B WWKad MoZyb 6aiinaca u MOHUTOPVIH-
ra, 3aTsHYTb BUHTbI C 06erX CTOPOH, MOAKMOUNTL K MOyt kabenb gucrnes UBM n nHopmaum-
OHHble Kabenn nHTeppencos CBA3M (MPU HANNUNN).

5. 3anyctutb VBIM.

6.4 | TexHnyeckoe o6ecnyxmsaHmne AKb

PerynsapHoe o6cnyxunBaHve repMeTnyHbIX CBUHLOBO-KMCIOTHBIX (VRLA) 6aTapeii 3HaunTebHO npoanset
CPOK VX CNYy>K6bl. ANNTENBHOCTL 6e30TKa3HOM 3KCnyaTaummn 6ataperi BO MHOrOM 3aBUCUT OT Clegyto-
LLMX GpaKTOPOB:

1. MecTo ycTaHoBKW. BaTapen A0mKHbI pasmMeLLaTbCs B CyXOM NPOX1aZAHOM MOMELLEHUN C A0CTaTOUHO
BEHTUNALMEN, BAAAN OT UCTOYHMKOB TEMNa 1 BO3ANCTBUA NPAMbIX CONHEUHbIX Ty4eit. [pun ycTaHoB-
Ke HeobX0AMMO y6eanTLCH B MPaBUIbHOCTI NOAKIOYEHNS BaTapeli 1 KOPPEKTHOCTM NONSPHOCTA
noAkoYeHus. Bce 6atapeu, nogkntovaemble K ogHoMy VBT, A0MKHbI 6bITh 13 OAHOM NapTum

2. TemnepaTypa okpyatoLeli cpespl. ONTrManbHas Temrnepatypa XpaHeHUs 1 aKcryaTaumm 6ata-
peri coctaBnsieT +20...+25 °C. SkcnnyaTtaumsa 6ataperi npu 6onee BbICOKUX TeMnepaTypax Ui ray6o-
KA paspsig 6aTaperi CyLecTBEHHO COKPALLAIT X CPOK Cyx6bl. Ans noayyeHunst 6onee noApobHONA
NHbOpMaLIM peKOMEeHZYeTCs 06paTUTLCS K PYKOBOACTBY M0 3KCrlyaTaLyn KOHKPeTHbIX 6aTaperi.

3. Tokwu 3apsiga/paspsga. PekomeHayemeblln Tok 3apaga VRLA 6atapeii sksmBaneHTeH 0,1C (10% oT ém-
KOCTW ycTaHoBAeHHbIX AKB). MakcrmanbHbI TOK 3apsija He Ao/keH npeBbllaTh 3HadYeHre 0,3C.
JonycTMble TOKW pa3psaga A1 repMeTUYHbIX CBUHLIOBO-KMCOTHBLIX 6aTapei A0KHbI HaX0ANTb-
ca B AmanasoHe o1 0,05C go 3C.

4. HanpskeHvie 3apsga. bonbluyto YacTb BpemMeHu baTapen HaxoAaTcst B 6yGepHOM pexume (pexume
oxunaHus). Korga napameTpbl BXOAHOV CETU HaXOAATCA B rpaHmLax JonycTuMoro AnanasoHa v VBl
paboTaeT B HOpMasbHOM pexuMe, crucTeMa NporssBoanT 3apsig AKB B pexxrme yckopeHHoro (Boost)
3apsja 40 AOCTUXKEHUA MaKCMMasIbHOro 3Ha4eHnsa éMKocTy. Cuctema nojAepXXnBaeT NocTosHHoe Ha-
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NpsHKeHVe Ha MakcMmabHOM Ans yctaHoBneHHoro Tina AKb ypoBHe (3TOT napameTp HacTpaviBaeTcs
NHXEHepOoM MpV NepBOM 3arycke). 3aTem 3apsHOe YCTPOVCTBO Mepek/oYvaeTca B PeXmm NoAAepXKu-
BatoLLero 3apsga (Float) — 3ToT pexxum noaaepxvisaet 3apsg AKb 1 He fonyckaeT 1x nepesapsja.

5. TnybuHa pa3psga. He pekomeHayeTcsa AonyckaTtb rny6okuii paspsz 6atapeli, cepbE€3Ho cokpala-
toLmii cpok cyx6bl AKB. Ecnn VBN gnntensHoe BpemMs paboTaeT B pexuvMe nutaHusa oT 6atapeit
Ha Manyr Harpysky Uav Ha XO0CTOM XOZy, 3TO MOXET Bbl3BaTb O4YeHb ry6okunii paspss 6atapeil.

6. Tepurogunyeckne npoBepkn. PekomeHayeTca NpoBoAUTL perynspHble nposepkn AKB Ha Hannuve
OTK/IOHEHWIA NapaMeTpoB OT HOPMbI. PeKOMeH/yeTCst OCYLLIeCTBAATL Nepuoanyeckme nsmepeHns
3HaYeHUI HaNpsHKeHNa ANS KaxAon 6baTapen B MaccvBe, pasHMLIG HanpsxXeHNn Mexy pasHbiMu
6aTapesmMun MaccnBa J0/MKHa BbITe MUHUMAaNBHOW.

MPAMEYAHME:

PerynsipHasi npoBepka COCTOsHMs 6aTapeii kpaiiHe BaxHa. Heob6XxoAMO NpoBepsiTh HaAEX-
HOCTb BCeX COeAMHEHWIA 1 OTCYTCTBUE Neperpesa 6aTapeii.

BHUMAHWE

Ecnu kopryc 6atapevi OBPeXAEH UM 3aMeTHbI MPOTEYUKU SNIEKTPONTa, 6aTapest A0/MKHa bbITb
3aMeHeHa 1 MoMeLLeHa B CreLMann3npoBaHHbIii KOHTEHep, YCTOMUMBBIV K XUMUYecKoMy
BO3/eVICTBIIO KUCIOT. YTAM3aLys 6atapeii 4omkHa NPOn3BOAUTCS B COOTBETCTBUM C Tpe6o-
BaHUSIMN HOPMaTUBHO AOKYMEHTaLMM U NpaBuiamMy 06paLLieHIst C ONacHbIMU OTXOAAMMU.

OTpaboTaHHble CBUHLOBO-KMC/IOTHbIE akKyMy/ATOPHbIe 6aTapen OTHOCATCS K OMaCHbIM OTXOAaM
N cofepKaT 3arpsisHstoLLVe BeLLecTBa, BbIGPOCH! KOTOPbLIX KOHTPOIMPYOTCA COOTBETCTBYIOLLMMMU FO-
CYAaPCTBEHHbIMU Cy>X6amu.

XpaHeHwue, TPaHCMOPTUPOBKA, NCMOb30BaHME Y YTUAM3ALMS aKKyMYISTOPHBIX 6aTapeit A0MKHbI Co-
0TBETCTBOBATb TPEGOBAHUAM HOPMATVBHOM AOKYMEHTaLMM MO 06PaLLEHNIO C OMACcHLIMU OTXOAAMMU.

B COOTBETCTBUM C HALMOHAa/bHbLIM 3aKOHOAATENbCTBOM OTPabOTaHHbIE CBUHLLOBO-KUC/IOTHbIE akKyMy-
NSATOPbI CIefyeT yTUAN3UPOBAaTh UKW NepepabaTbiBaTb A/ MOBTOPHOIO UCMOAb30BaHWs. 3anpeLLaeTcs
YHUUTOXATb AN Bbi6packiBaTb 6aTapen VHbIM Croco60M, KpOMe Croco60B, ykasaHHbIX B COOTBETCTBY-
FOLLMX CTaHAapTax.

HeCOOTBeTCTByIOLLI,I/Ie HOpMam Cnoco6bI ytnnnsaunmn OTpa6OTaHHbIX CBMHLLOBO-KNCNOTHbLIX akKKyMyns-
TOPOB MOTYT BbI3blBaTb CEPbe3HOe 3arpasHeHne Opr)Ka}OLLI,eVI cpenbl U NprBecT K BOSHUKHOBEHUIO
COOTBETCTBYHOLLMX CePbe3HbIX DPNANYECKUNX nocNeaCTBUNA.
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7/ XapakTepuctukn n3aenns
0000000

ApTuKyn MSF2041 ~ MSF2042 MSF2043 MSF3041 MSF3042 MSF3043 MSF4041 MSF6041 MSF6042
HOMWH. MOLLHOCTb 400/
Wwkada VB, KBA/KBT 2007200 3007300 400
Kon-Bo cnotoB

NS YCTaHOBKM 4 6 8 13
Mogaynei

600/600

Mogenb cunosoro
Moayna PM50N / PM50L

ApT. CUN0BOrO MOAYNSA MSM5031 / MSM5032
MOLLHOCTb CN0BOrO 50

Moaynsi, kBT

BXOA4

MoakntoyeHne TpexdasHoe (3P + N + PE)
HomunHanbHoe Ha- ~ 380/400/415 (nnHeiHOe HanpskeHwue) /
nps>xeHve, B ~ 220/230/240 (pa3Hoe HanpskeHue)

s [lman. BXOAHbIX

S o
T Hanpsk-i .
o P ~ 304 - 478 (nMHeliHoe HanpsxeHue)
= X (Harpyska
2 3 100%), B
C
S T Jlonyctimas ~ 228 -304
S, o HVX. rpaHunLa (MMHeHas 3aBUCUMOCTb CHKEHWNS JOCTYMHON BbIXOAHOM MOLLHOCTY A0 75%
S Q BXOZ. HAMPsX-si, OT HOMVHANLHO MNPV CHUXXEHVN BXOAHOTO HAMPSXeHst B AaHHOM Avanaso-
Jop
He)
OnyCTUMBIV Anarn.
Aony X 40-70
BXOZ,. YacToThl, 'y,
Bxog. K03¢. MoLL-
A- K03¢. MOLLY >0.99
HOCTW

Makc. BXOAHO TOK

(MpY HOMUWH. Hanpsi- 380 570 760 1140
XeHun 400B), A

CyM. K03¢. rapMOHU-

YeCKMUX NCKaXKeH W <2%

BXogHoro Toka THDi

JlonyCTUMBbIiA Ana- BepxHuii npeaen HanpskeHns 6aiinaca
NasoH HanpskeHuit +25% + + 10%: HacTpavBaeTcs, Mo ymon4aHuto: +15%
- Hw>XHUIA npeaen Hanps>keHWs 6ailinaca

-40% + - 10%: HacTpamBaeTcs, No ymondaHuto: -20%
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ViMIIy,

WCTOYHWKM BECMEPEBOMHOMO MUTAHUSA

CoBMecTHasi paboTa
C reHepaTopom

MoakntoueHme

HomunHaneHoe
BbIXOZHbIX HanpsbKe-
Hue, B

BbIX. TOK (Npwn HOMWK-
HanbHOM Hanpsixe-
Hum 400B), A

BbIx. K03¢. MOLL-
HOCTU

CTabunbHOCTb Ha-
NpsKeHVst

OTKNOHEHUS Ha-
NPSK-5 NpU CTyMNeH-
4aToOM U3MEHEHUN
Harpysku

Bpems BoccTaHOB-
NeHuns

= Hopwm. pexum
< (CMHXPOHM3a-
'é LS C BXOAHOIA
§ ceTbto)

Pexuvm AKB
CKOpOCTb CnexeHuns
3a YacToToi barinaca
Kpect-pakTop
CyMMapHbIii Ko3g.
rapMOHNYECKNX NC-
KaXXeHW BbIXOAHOrO
Hanps>xeHns THDu
Popma curHana

Yron casura ¢as

HoMUH. BbIX

< HopMm. pexxnm
+ <-> pexxum AKB

=

& Hopwm. pexum

S <> pexum

E 6alinac

Bpems

= HopMm. pexum
S Pexum AKB
ECO pexum

PykoBo/CTBO MO 3KCMAyaTaumm
bl : NCTOYHWK becrniepeboiHOro nuTaHns

MMMYNbC MOAYb CK 50-600 kBA

MoanepxmsaeTcs

BbIXOA4
TpexdasHoe (3P + N)
~ 380/400/415 (nnHeriHOe HanpseHune) /
~ 220/230/240 ($pa3Hoe HanpsxkeHue)

304 456 608 912

+1%

<5%
(npw cbpoce/Habpoce Harpysku 0% - 80% - 00%)

< 20 mcek
(npw cépoce/Habpoce Harpysku 0% - 100% - 0%)

50/60 * 3 (HacTpamnBaeTcsa B gnanasoHe + 0.5 - 5)

50/60 + 0.1%

0.5 lNu/cek
(HacTpamBaeTcsa B gnana3oHe 0.5 - 3 I'u/cek)

3:1

< 1% npw NUHeNHoM Harpyske
< 5% npu HeNnHerHoM Harpyske

Yucras cnHyconga
120°+0.5°

0 mcek

<1 mcek

> 96%
> 96%
99%
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VI MI Iy b' : NCTOYHWK becrniepeboiHOro nuTaHns

WNCTOYHUKN BECMEPEBOMHOIO MUTAHSA MMMYNbC MOAYJTb CK 50-600 kBA

AKB

Mopaynb PM50N: +180 + +300B co cpegHeli Toukoi
H
H;):;;f:::eozmu (no ymonyanuto +240B, npn £180B gepeliTuHr 0.9)
AKE. B Mopaynb PM50L: 360 + 600B 6e3 cpeaHeli TOUKN

' (no ymonuaHuto 480B, npu 360/372B aepeliTuHr 0.9)
Bpems pesepsurpoBa-
HUS (MPY TUMUYHON 3aBUICUT OT BHeLLHel 6aTapeliHol eMKoCTH
Harpyske), MUH
Bpewms nepesapsza
AKBE a0 90% eMKocTu 8
(TvnoBoe), Yac
HanpsxeHne
nnasatowero (Float) 2.10 + 2.35 (HacTpanBaeTcs, Mo yMonyaHuo 2.25)
noAsapsaa, B/an.
HanpsxeHne
ycKopeHHoro (Boost) 2.30 + 2.45 (HacTpavBaeTcs, Mo ymonyaHumto 2.40)
noasapsaa, B/an.
MakcrManbHbIi
ToK 3apsiga AKb
ANS OAHOrO MOAYNS,
A (HacTpamBaeTcs)
Moaaep>kka paboThl
c LFP 6atapesamu

17.5

MoaaepxrBaeTcs, KOMM. UHTepdeiic ans cea3n ¢ BMS AKB

CUNCTEMHBIE XAPAKTEPUCTUKWN

< 110%: nepexoz Ha bainac unn oTkatoYeHvie Yepes 60 MUH

aR Bkl 111%-125%: nepexog Ha 6ainac nau otknoyeHne yepes 10 MUH

= pexmAAK/EPe— 126%-150%: nepexos Ha 6arinac nam otTkntoveHve yepes 1 MUH
§ s >150%: nepexoz Ha 6ainac nav oTka4YeHve Yepes 200 mcek
g <125%:
S BP.pabothl
& He OrpaH.
= 126 - 130%:
= 0TK. Y-3 <110%: BpeMs paboTbl He OrpaHNyYeHo
Q9  Pexwum 6ali- 10 muH 111% - 125%: oTkNtOUeHne Yepes 5 MUH
2 naca 131-150%: 126% - 150%: oTk/ItoUeHVe yepes 1 MUH
'a'o)_ 0TK. Y-3 > 150%: oTkNtoueHne Yepes 1 cek
@ 1 MuH
>150%:
0TKN.Y-3
300 mcek
3almTa oT KOpoT-
KOro 3amblKaHus OrpaHuyeHue Toka Ao 2.2In (200 mcek), nepexog Ha barinac, otkatoyeHve VBI
Ha BbIxoje
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PykoBoZCTBO Mo 3KcnyaTaumm
NCTOYHWK becrniepeboiHOro nuTaHns

VIMIMY/\bC

WCTOYHWKM BECMEPEBOMHOMO MUTAHUSA

Meperpes

Huzknii 3apsa AKb

ABapuiiHoe OTK/Ito-
yeHue no BHeLLHeMy
curHany (EPO)
VHavkaums (ayano

1 BMU3yanbHasa)

BcTpoeHHbIe KoM-
MyHVKaLMOHHble
NHTEpdenchl

Temn. skcnayatauum
Temn. XxpaHeHns

,ﬂ,OI'IyCTI/IMaFl BJ1aX-
HOCTb

CTeneHb 3aLuThbI
060/104KM

BbicoTa ycTaHOBKM
Ha/, ypoBHEM Mopsi, M

Yp. wyma npu non-
HOW Harpyske

FabapuThbl Wwkada
MBM (LLUXrxB), Mm

abapuTbl CUNOBOrO
Moayns (LLUXIxB), Mm

Macca wkada MBI, kr

Macca cunosoro
MOZYy NS, KF

Be3onacHocTb

3MC

MMMYNbC MOAYb CK 50-600 kBA

HopManbHbIVi pexxum: nepexos Ha b6arinac
Pe>xum AKB: oTkntoueHne VBI

CurHan Tpesoru 1 oTkao4eHne VBN
OtkntoueHvie MBI

OTKa3 BXOAHOW ceTu, HU3KNIA ypoBeHb 3apsiga AKB, neperpyska, obLas aBa-
pus, pexum barinaca, pexvm AKb

RS232, EPO, RS485, USB, CmapT-cnoT, Cyxune KoHTakTbl, Ethernet (Bctpoer-
HbIl Beb-nHTpderic c nogaepxkori SNMP/I0T), «xXonogHbI cTapT», kKapTa
napannenbHor paboTbl (oNumMoHaneHo), gatyunku Temn. AKB 1 okp. Cpeabl
(ONuUMOHaNbHO)

OKPY>XAKOLLAA CPEAA
0 ... +40°C
-40 ... +70°C

0-959% npun 0 ... +40 °C (6e3 KOHAeHcaLmK)

IP20

<1000 (100% HarpysKa), CH/XXeHWe BbIXOAHOM MOLLHOCTU Ha 1% Ha KaXAble
100 meTpos cBbile 1000 M (Makc BbicoTa 2000m)

<72 ABA (100% Harpyskn), < 69 ABA (45% Harpysku)
DPUNSNYECKUE NAPAMETPbI

600x 600x  600x 1200x 1200x
600x750x1600  850x  600x750x2000 850x 1000x 750x  850x
2000 2000 2000 2000 2000
442x475x140 (3U)
170 250 220 300 310 450 460
23
CTAHAAPTBI

IEC62040-1, IEC60950-1

IEC62040-2; IEC61000-4-2(ESD); IEC61000-4-3(RS); IEC61000-4-4 (EFT);
IEC61000-4-5 (Surge)




PyKoBOACTBO Mo 3KcnyaTaLum
I/I MI Iy b' : NCTOYHWK becrniepeboiHOro nuTaHns

WNCTOYHUKN BECMEPEBOMHOIO MUTAHSA MMNYbC MOAY/Tb CK 50-600 KBA
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PyKoBOACTBO Mo 3KcnyaTaLum
I/IMI Iy b' : NCTOYHWK becrniepeboiHOro nuTaHns

WCTOYHUKM BECMEPEBOMHOMO MUTAHMA MMNYbC MOAY/Tb CK 50-600 KBA
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PyKoBOACTBO Mo 3KcnyaTaLum
VI MI Iy b' : NCTOYHWK becrniepeboiHOro nuTaHns

WNCTOYHUKN BECMEPEBOMHOIO MUTAHSA MMNYbC MOAY/Tb CK 50-600 KBA

MPUMEYAHUE
LII_J CBefeHus, NpuBeAeHHbIe B JaHHOM PyKOBOZCTBE, MOTYT ObITb 3MeHeHbl 6e3 npeaBapui-
Te/bHOro OMOBELLEeHNS.

3a pgononiHUTeNbHoO UH$opMaLmeli obpaLlaliTech:

000 «CucreMoTexHmKa»

125239, r. Mocksa, yn. Kontesckas, 73c¢1
+7 (495) 256-13-76

www.impuls.energy

NHdopmaLma 06 agpecax, TenedpoHax CepBUCHBIX LLleHTPOB, OCYLLECTBASIOLLNX rapaHTUAHYHO 1 NocTra-
paHTUIAHYIO NoAAepPXKY 1 peMoHT MBI MMMY/1bC pa3melleHa No agpecy:

https://impuls.energy/podderzhka/servisnye-tsentry
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e-mail: info@impuls.energy
web: www.impuls.energy






