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MIHQOPMaLWA MO NCMONb30BaHMKO
PykoBOACTBa

HacTosiLLiee pyKOBOACTBO COAEPXKNUT MHGOPMALMIO MO YCTaHOBKE, MOAKIOUYEHWIO, GYHKLIMOHNPOBAHNIO
1N 06CNY>XMBAHMIO NCTOYHUKOB 6ecnepeboliHoro nutaxus (MBM) cepum ®OPA MoLHocTbio 10-80 KBA.
YCTpOWiCTBa SIBNSIHOTCSA BbICOKOTEXHOMOTNYHBIMY, COOTBETCTBYHOT TPE6OBaHWSIM aKTyaNbHbIX CTaHAAPTOB
Mo 31eKTPOMAarHUTHOW COBMECTMMOCTU 1 6e3onacHocTu. MNepes npoBeaeHneM ntobbix paboT ¢ UBM
Heob6X0ANMO BHMMATEIbHO 03HAKOMUTBCS C COZepXKaHeM HaCTOSLLEro pykoBOACTBaA.

Monb3oBaTenu
HaCTOﬂLLl,ee PYKOBOACTBO NnpeaHa3sHa4yeHo ANd CepBUCHOIO U o6cny>|<V|Ba+ou4ero nepcoHana.

MpumeyaHune

Halla koMnaHVs oCyLLeCTBAAET MNOHbIV CNeKTp paboT Mo TeXHUYeCKoMy 06CNYXMBAHMIO I PEMOHTY
MBI. 3aka3uumk MOXeT 06paTUTLCS 3@ MOMOLLIbIO B HALL F1aBHbIN 0dUC AN pernoHanbHbIli aBTopuso-
BaHHbI CEPBUCHBI LIeHTP. ECM He oroBopeHo 1MHOe, HacTosiLLiee PyKOBOACTBO MOXET MCMO0/b30BaThCs
TONbKO B KauecTBe MHCTPYKUMUW ANst Monb3oBaTeneld, 1 ntobas cogepxallascs B HEM HGopMaL s
He noApasymeBaeT HUKaKUX rapaHTuit. Mpu mogepHuUsaumm UBIM nav no Apyrum npuymHaM HactosiLiee
PYKOBOZACTBO MOXET 6bITb O6HOB/IEHO B OAHOCTOPOHHEM Mopsijke 6e3 NpeABapyTeIbHOrO yBeOMAEHNS.
AKTyanbHble BepCun JOKyMeHTaLMK1 pa3MellieHbl B COOTBETCTBYHOLLIMX pasjenax Ha caiiTax KomnaHum
www.impuls.energy.

Mepe ocyllecTBAeHVIEM MO6bIX MaHUMYAALUWI ¢ VB Heo6X0AMMO y6eAnTbCs, YTO NCMOob3yeTcs
aKTyasbHasi BepCcusi JOKyMeHTa.

Bce npaBa 3alLLEeHbI.

NMPUMEYAHMUE:

BBUZY NOCTOSHHOMO COBEPLUIEHCTBOBAHMS KOHCTPYKLIM 11 TEXHONIOMN U3rOTOBNEHS HaLLel
NPOAYKLN, BO3MOXHbI YYULLEHNS XapakTepUCTUK 6e3 NpeABapuTeNbHOIo YBeAOMIEHNS,
He BAUSIOLLME Ha HAZeXHOCTb 1 6e30MacHOCTb IKCnayaTaumm. 3a NnogpobHol MHpopmMaLmeit
no NpoAykuun Bbl MoxeTe obpallaTbcs:
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000 «CucTemMoTexHnKa» J +7 (495) 256_’] 3_76

125239, MockBa,

yn. Kontesckas, 73, cTp. 1
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PykoBoACTBO MO 3KCMAyaTaLmm
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1/ Mepbl 6€30MacHOCTU
O

HacTosiLLiee pyKOBOACTBO COAEPXUT MHPOPMaLmo 06 ycTaHoBKe 1 kcnayaTtaummn VBT, MNepeg ycTaHOBKOA
HeobX0ANMO BHMMATENbHO 03HAKOMUTLCS C HACTOALLMM PYKOBOACTBOM.

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

1.1 | OnrcaHue NpegynpeXxgatoLmx Hagnucei

OMACHOCTb!
Prck nonyyeHns yBeumnin Unmn neTanbHOro Ncxosa Ans nepcoHana.

NPEAYNPEXAEHWNE!
Puck nonyyeHvsi cepbE€3HOIA TpaBMbI N MOBPEXAEHNS 060pYyA0BaHNS.

BHMUMAHWE!

Puck noBpexaeHua 060py,qOBaHl/Iﬂ, noTepun AaHHbIX AN YXYALUEHUA XapakKTepucTuk
CNCTEeMbI.

1.2 | Mycko-Hanago4YHble paboTbl.

|/|H>KeHep, OCyLLI,ECTBJ'IﬂK)LU,I/IIZ YCTaHOBKY, MOAK/IKOYeH e 1 MyCcKo-Hanajo4Hble paGOTbI, AO0JDKEH O61'Ia,anb
H606XOAVIMI>IMVI 3HaHVAMU B 06/1aCTU SNEKTPOTEXHUKUN N TEXHNKN 6e3onacHocTu. K pa60Te C 060py-
AOBaHMEM [0MNyCcKarTCAa TOIbKO O6yHeHHbIe cneynanmncTbl, o6nap,arou_w|e HEO6XOAVIMI>IMI/I 3HaHUAMUN
06 0COBEHHOCTAX pa6OTbI OGOpyAOBaHVIﬂ, a TakXXe HaBblKaMM MO ero HaCTpOVIKe n 06Cﬂy)KI/IBaHI/IlO.

1.3 | MpepynpexpatoLan HagnUcb

MpeAynpexzatoLLyie 3Hakv yKa3blBatOT Ha BO3MOXHOCTb TPAaBMPOBaHWS NMepCoHasna vin NoBpeXAeHNs
060pyA0BaHNS, a TakKe CoAepXaT MHCTPYKLMM O TOM, Kak 136exaTb BO3HNKHOBEHVISt OMacHbIX CUTyaLi.
B HacTosiLLEM PyKOBO/ACTBE MPVIMEHSIIOTCSA TP OCHOBHbIX TUMa NpeayrnpexatoLnx 3HakoB. B Tabanue
1.1 npuBeseHbl 0603HaueHVs MpeaynpexXAatoLLMX 3HaKoB 1 UX pacLundpoBKa.
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Ta6nunua 1.1. 0603HauYeHUA NpegynpeXaatoLLMX 3HAKOB U UX paclunppoBKa

Mpepynpexpaatowme G IELTT
3HaKun

MrHopupoBaHve JaHHOro npesynpexaeHns MoXeT NPUBECTU K PUCKY
noayyYeHNs yBeUnii N NeTanbHOro NCXoAa A1 nepcoHana.

OMNACHOCTb!
MrHopupoBsaHve JaHHOro NpeaynpexzaeHns MOXeT NPUBECTU K PUCKY Nosy-
YeHVst Cepbe3HOV TPaBMbl MEPCOHANOM UY MOBPEXAeHWI0 060pyA0BaHNS.

MPEAYNPEXAEHNE

MrHopupoBaHue aHHoro npejynpexaeHns MoXeT NpUBecTy K NoBpexX-
AeHN0 060pyA0BaHNA, MOTEPE AaHHbLIX NN YXYALLEHNIO XapaKTepucTnk

BHUMAHVIE! CUCTEMBI.

1.4 | O6Lme Tpe6oBaHUSA NO TEXHMKE 6€30MacHOCTU

B Tabnuue 1.2 npuBeseHbl 0603HaYeHVs MpesynpexaatoLLnx 3HaKoB 1 06LLVe PEKOMEHAALMN O TOM,
KaK 136exaTb BO3HMKHOBEHWSI OMacHbIX CUTyaLmiA.

Ta6nuua 1.2. O6Lme Tpe6oBaHUNA NO TeXHNKe 6e30nacHOCTU

+ PaboTbl 4O/MKHBI BEINOAHATLCS TONbKO KBAaNNPULIMPOBAHHBIM MHXe-
HEPHbIM NePCOHanoM.

HacToswmii MBI npegHasHayveH TONbKO 419 KOMMEPYeCKoro 1 npo-
MbiLLAeHHOro npumeHeHns n HE MPEAHASHAYEH ansa ncnons3osaHms
B MEAVLMHCKIMX LieNsiX B COCTaBE CUCTEM XM3HeobecneyeHVs nauyeHTa.

P>

OMACHOCTb!

[‘Iepe,q Ha4yanom pa6OTbI Tpe6yeTcs| BHV/MAaTEe/IbHO O3HAKOMUTbLCA C Ha-
CTOALLMM PYKOBOACTBOM MO 3KCrlyatauuun, NUsy4nTb BCe npeaynpexaaro-
e Haanncm n cnegoBatb NHCTPYKUMAM.

>

MPEAYNPEXAEHNE

Bo Bpemsi paboTbl YCTPOICTBa 3ampeLleHo NprKacaTbCs K MOBEPXHOCTSM,
0603HaYeHHbIM aHHbIM 3HaKoM, BO 36exaHue NMoayYeHns 0XOoroB.

B coctaBe MBI nMeTCs KOMMOHEHTbI, YyBCTBUTENbHbIE K BO3AENCTBUIO
aneKTpocTaTUYeckoro paspszga. Mepes Hauyanom paboT, CBsI3aHHbIX C BHY-
TPEHHUM AOCTYNOM, HeO6XOAI/IMO NPVHATb MepPbI MO 3alnTe KOMMNOHEH-
ToB VBl 0T 3n1ekTpocTaTnYeckoro paspssa.

B B

1.5 | NepemelyeHne N MOHTaX

B Tabnuie 1.3 npuBeeHbl Tpe60BaHVS 1 peKOMeHAaLMN K NepemelLieHuto 1 ycTaHoske VB B 3aBUCK-
MOCTU OT TWMa NpeAyrnpexjatoLLero 3Haka.
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Ta6nuua 1.3. Tpe6oBaHMA K NepemeLLeHMIo N ycTaHoBKe VBN

. O6opy,qosaH|/|e Heobxoanmo yCTaHaBnMBaTb BAa/IM OT NCTOYHWMKOB Tena
1 BEHTUNALUNOHHbIX OTBepCTI/II;I Bb|6poca HarpeToro Bo3ayxa.

. |_|pl/| BO3HMKHOBEHWW OYara Bo3ropaHus HeobXxoAMO NCNONb30BaThb
TOJIbKO cneunann3npoBaHHble NOPOLLUKOBbIE OrHeTyLInTeNnn, npejgHasHa-
YeHHble Ana pa6OTbI C 3/1eKTPOYyCTaHOBKaMW NMoA Hanps>XeHnem. |_|pI/IMeHE-
HKe Nt60oro XMAKOCTHOro OrHETYLUNTENA MOXKET NPUBECTU K MOPaXXeHnto
SNEeKTPNYECKUM TOKOM.

OMACHOCTB!

* 3anpellaeTcs 3anyckaTb CUCTEMY, eCIv 0bHapYXeHbl Kakne-n1mbo nospex-
[leHNA NN60 HeCOOTBETCTBUA 060PYA0BaHNA OMMCAHWIO MPOV3BOANTENS.
+ KoHTakT Yenoseka ¢ MBI nocpeacTBOM MOKpPbIX PyK IM60 BNaXHbLIX MaTe-
MPEAYNPEXAEHNE pranoB MOXeT NPUBECTU K MOPAXKEHNIO SN1EKTPNUYECKNM TOKOM.

+ [Ina 3aWmnTbl OT NOPaXeHNA 3NeKTPUYECKNM TOKOM HEOBXOAMMO MCMO0/b30-
BaTb OCHOBHbIE 1 BCMOMOraTe/ibHble CpeACTBa MHANBUAYaIbHON 3aLnTbl
(CK3).

+ 3anpelleHo yctaHaBavBaTh MBI B MecTax, rae BO3MOXHbI BUOPaLMOHHbIe
BO3JeCcTBUS.

TpeboBaHUAMY K MUKPOKAUMATY MOMeLLEeHWs, B KOTOPOM pacrnonaraeTcs
MBI, npvBejeHbl B pasgene 3.3.

BHUMAHWE!

1.6 | Tpe6oBaHUs 6e30NaCHOCTU NPU HACTPOIKE U 3KCRTyaTauumn

B Tabnuue 1.4 nprBeseHbl TpeboBaHWs 6€30MacHOCTY NpU HacTpolike 1 akcnayaTauum VBT B 3aBrucK-
MOCTW OT TUNa NpejynpexaatoLLero 3Haka.

Ta6nuua 1.4. Tpe6oBaHMA 6€30MaCHOCTU NPU HACTPOKe U 3KCIlyaTaLum

+ Tepey nogkntoueHeM CUNOBbIX Kabenen HeobxoAMMo yoeanTbCs, YTo Ka-
6e/1b 3a3eM/1eHNA HAAEXHO NOAK0YeH. Kabenn 3a3eMneHns n HermTpanu
[O/IKHbI COOTBETCTBOBATL 06LLENPOMbILLIEHHBLIM TPEBOBaHUAM 1 peKo-
MeHZaLnsam peryanpyroLein AoKyMeHTaumm.

+ Tepes MaHVNYNALUAMU C CUNOBLIMU Kabenamm HeobxoAMMO ybeanTsCs,
uto MBI oTk/ItoueH oT Bcex NctouHmkoB nutaHva. BAXXHO! Mocne oT-

OMNACHOCTb! K/IHOYEHWS YCTPOICTBa OT NUTatoLLel ceTn TpebyeTca He MeHee 10 MUHYT

AN pa3psja BHYTpeHHUX emkocTteli VBT, Mocne yero Heobxo41Mmo npwm no-
MOLLM My/NIbTUMETPa U3MepUTh HanpsXKeHne Ha BbIXOAHbIX knemmax VBI
1 ybeanTbCs, UTO ero 3HayYeHne He nNpeBsbillaeT 36 B.

+ [ins 3alWWThl OT TOKA YTEUKM, FeHepUpyemMoro HarpysKkoii, Heo6xo41nmMo
1Cnonb3oBaTh AvidpdepeHLmManbHble aBToMaThl M Y30 coOTBETCTBYOLLe-
ro HoMVHana.

Mocne AnNTeNbHOro XpaHeHNs 1 npoctost VBN Heo6XoAMMO Npou3BecT

MPEAYNPEXAEHWE
NOJIHYHO MPOBEPKY CUCTEMbI Nepes BKIKDYEeHNEM.

1.7 | Tpe6oBaHUSA K NPOBEAEHUIO 06CNTY)KMBAHUS N PEMOHTa

B tabnvue 1.5 npuBeaeHbl TpeboBaHWA K MPOBEAEHUI0 06CNyXMBaHWA 1 peMoHTa VIBIT.
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Ta6nuua 1.5. Tpe6oBaHMA K NPOBEAEHNIO 06CNY>KMBAHUA N PEMOHTA

A

ONACHOCTb!

Bce paboThbl N0 TeXHUYECKOMY 06CNyXMBaHWIO, CBA3AHHbIE C BHYTPEHHUM
Z0CTYNOM, JO/IKHbI BLINOAHATLCA TO/ILKO akKKpeAUTOBaHHbLIM MePCoHaNiom

C NpYMeHeHVeM CrneLransHoro MHCTpyMeHTa 1 06opygoBaHus. He gonyckaeTtcs
CbEM 3aLUMTHBIX NaHenen n nposejeHne paboT No BHyTPeHHeMy 06CNyXMBaHWIO
CUCTEMbI IMLAMY, HE UMEIOLLIIMI COOTBETCTBYIOLLIEN akKpeAUTaLuK.

MBI nonHOCTbIO COOTBETCTBYeT TpeboBaHMAM cTaHaapTa «FOCT P M3K 62040-1-
1-2009, TOCT IEC 62040-1-2018. ObLme TpeboBaHMsA 1 TpeboBaHMs 6e3onacHo-
T ana BT, ncnosibsyembix B 30Hax 40CTyna orepaTtopar.

AkkymynaTopHble 6atapeu (AKB) ABASFOTCA MCTOYHMKOM OMacHOro Hanpse-
HUA. MpY 3TOM PUCK KOHTaKTa 06CNyXMBatoLLLEero nepcoHasna ¢ KOMMOHeHTamu,
HaxoJALLMMNCA NOZ, Hanps>keHneM, CBeAEH K MUHUMYMY. MPSMOIA KOHTaKT

C KIleMMaMu akkyMynsiTopHbIx 6atapeit n knemmamu MBI BO3MOXEH TONbKO

NPV CHATWM 3aLLUMTHBIX NaHenen cneumanbHbIM MHCTPYMEHTOM. Taknm 06pasom,
BbIMO/IHEHWE NPUBEAEHHbIX B HACTOSALLEM PYKOBOACTBE TpeboBaHMii NnpeoTspa-
LaeT BO3HWKHOBEHWE NOTeHLUMaNbHO ONaCHbIX CUTYaLWiA.

1.8 | Mepbl npegocTopoXXHOCTU Npu paboTte ¢ AKB

B Tabnvue 1.6 nprBeAeHbl Mepbl MPesoCcTOPOXHOCTY Npu paboTe ¢ AKB.

Ta6nuua 1.6. Mepbl NpefocTOPOXKHOCTY Npu paboTe ¢ AKB

A

OMNACHOCTB! |,

Bce npoueaypbl Mo 06CNYXMBaHIIO 11 3aMeHe akKyMyISITOPHbIX 6aTapei, Tpeby-
toLLMe JOCTyMa KO BHYTPEHHUM 6/10KaM 1 TOKOBeAyLLMM YacTsM, JOKHbI Mpo-
N3BOAUTCS TONIbKO aKKPeANTOBAHHbBIM MHXEHePHbIM MepCoHas oM Npu MOMOLLN
crneunann3vipoBaHHOIO MHCTPYMeHTa.

MOCNEAOBATE/IbHO COEAMHEHﬁbIE B BATAPEVHbI MACCWB AKB B/IAKOT-
CA NCTOYHMKOM CMEPTE/IbHOM OMACHOCTW: 3HAYEHWE HAMPSKEHNA
MEXAY KPAVIHUMW KNEMMAMW MOXET MPEBbBILLATbL 480 B.

Mpov3BOANTENN aKKYMYNSITOPOB NPefOCTaBASOT NOAPO6HY HbOPMaLMIO

0 Mepax NpejoCTOPOXHOCTY, KOTOPble HEOBXOAMMO CTPOro CObNtoAaTL NPK pa-
60Te ¢ 6baTapesMn akKyMyIATOPHBIX 31EMEHTOB U MO6M30CTH OT HUX. Ocoboe
BHVIMaHWe cneyeT yaenuTb pasjenam, cogepxXalym TpeboBaHms K napameTpam
MUKPOKAMMAaTa NOMeLLLeHNA, ncnonb3oBaHunio CK3, Hannumnio CpeAcTB okasaHWst
nepBoli MOMOLLM 1 CMeLnann3npoBaHHbIX CPEACTB NMOXapOoTyLUeHWs .

TemnepaTypa okpy>XatoLLel cpe/pl ABNSETCH OCHOBHbIM GakTOPOM, BANAIOLLUM
Ha éMKOCTb 1 CPOK CNyx6bl 6aTapen. HOMUHanbHoe 3HadeHre paboyeli Temne-
patypbl anst AKB coctaBnsieT +20...+25 °C. SkcnnyaTtaums AKb npuv noBbILLeHHON
TemnepaTtype cokpallaeT cpok cNyx6bl 6aTapeli. Mpu ANNTENBHOM XpaHEHUN He-
06X0/1MMO NepUoANYECKN 3apAXaTb akKyMyNATOPbl B COOTBETCTBUM C anropuT-
Mamu, NpuBeAEeHHbLIMU B UHCTPYKLMAX Mo 3kcnayaTaumm AKB, uTobbl obecneunts
npejoTBpaTUTL YXy/ALLEeHNe XapakTepUcTmK

Mpwv 06Hapy>KeHUV NPOTEYKN SNEKTPONNTA WU MOBPEXAEHNI Kopryca, Heo6Xo-
AVIMO NMOMECTUTb HENCMPaBHYHO 6aTapeto B KOHTeliHep, yCTOMUMBbI K BO3-
[eViCTBYISIM CEPHOI KNCIOTbI, IM60 YTUAN3MPOBATL MOBPEXAEHHbIA 31eMeHT

B COOTBETCTBUM C AeCTBYOLLMM 3aKOHOAATENBCTBOM.
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OMACHOCTb!

3ameHa 6aTapeli onycTiMa ToNbKO UAEHTUYHbIMK AKB, MONHOCTBIO COOTBET-
CTBYIOLLMMM MO TUMY 1 EMKOCTU. Bce ycTaHaBNMBaeMble 6aTapen JO/MKHbI ObiTb
13 ofiHOM napTuu. TpebyeTcs oCyLLeCTBNATL OAHOBPEMEHHYIO 3aMeHy Bcex
batapeli 610ka, He gonyckaeTcst 3aMeHa oTAenbHbIX AKB B 6aTapeiiHol éMKoCTH.
HecobatogeHne 3Tx TpeboBaHMI MOXET NPUBECTN K BO3HUKHOBEHWIO aBapuii-
HOU cUTyaumu, Beixogy 13 cTpost MBI unm yxyaLleHrto XxapakTepucTuk CUcTemsl.

Mpwu nogkntoyeHnn AKb HeobxoAnMOo cobntoaTe TeXHMKY 6e3onacHoCT

npu paboTe ¢ BbICOKUM HanpsixeHunem. MNepes Hayanom paboT TpebyeTcs

B NepByto o4yepe/pb BM3yaslbHO OLLeHUTb BHELLHee COCTosHe baTtapeu. B cayvae,
ecan nmetoTcsa gepopmaLm Kopnyca, onpeaensieTca npoteyka aneKTponmnTa,
KJeMMbl akkyMynsTopa NoBpexAeHbl NN NoABEPrINCL KOPPO3UK, HEO6XOAMMO
OCyLLeCTBUTb 3aMeHy baTapeu. YcTaHoBKa HencnpasHbIx AKB MoxeT nprsectu

K KOPOTKOMY 3aMblKaHWIO 11 BO3ropaHuio.

I'Iepep, noagknr4yeHnemMm 6aTape|/| cneunanncrty HEO6XO,U,I/IMO CHSITb C cebst Bce
MeTaninyeckme ykpaleHuna: nepcTHr, Yachl, 6pacneTb| nT.n

HeobxoAnMo 1crnonb30BaTh OCHOBHbIE 1 BCoMoraTesibHble CU3.

rClOI'IyCKBETCF! NpUMeHeHKe TO/IbKO AN3NEKTPUYECKOro MHCTPYMEHTa C N30/1MpPo-
BaHHbIMIW PYKOATKaAMW.

Ecnn 6aTapen o6nagatoT 60/1bLLMM BECOM, 3aMpeLLaeTcst OCyLLECTBAATL MOHTaX
ofHOMy uenoBeky. Heo6xoAMMO cobtofaTe TEXHUKY 6e30MacHoCTL No paboTte
¢ 60/1bLUMIM BECOM, MHa4e BO3MOXHO TPaBMUpPOBaHLe NepcoHana u/vam no-
BpexzeHne 060py0BaHus.

3anpeliaeTcst BCKpbIBaTh U AepopMmpoBaTh Kopnyc 6atapen. 3To MOXET Bbl-
3BaTb NPOTEYKY INEKTPOINTA, MPUBECTU K KOPOTKOMY 3aMblKaHUIO, BO3ropaHuto
/UKW NPUBECTU K TPaBMUPOBaHMIO NMepcoHana.

BHyTpwu 6aTapeii HaxoAnTCs cepHast kKicnoTa. Mpu cobntogeHnn pekoMeHaaLnii,
npuBeAeHHbIX B AaHHOM PYKOBOACTBE, repMeTUYHOCTb HEMOBPEXAEHHOTO
Koprnyca rapaHTupyeT 6e3onacHoCcTb NepcoHana. OfHaKo B Clyyae NoBpeXAeHNs
Kopryca BO3HVIKaeT PUCK YTEYKI CEPHOI KNCIOTbI, HYTO SIBAISETCA OMacHOCTH0
AN151 06CNY>KMBaIOLLIEro NepcoHana (XMMUYecKe 0XO0rn KOXu, MoBpexaeHne
OpraHoB 3peHWs, AbIxaHus). Mpu paboTe ¢ 3neKTPOANTUYECK M 6aTapesiMu
HeobXxoA1Mo npumMeHeHne CU3, TaknxX Kak: pe3viHoBble MepyaTky, CpescTBa
3aLLMTbl OPraHOB 3PEHVIS U JibIXaHVIsi, PE3UHOBBIA GpapTyk.

Heo6x04VIMO KOHTPOIMPOBaTL 3asiB/IeHHbIVi MPOV3BOANTENEM CPOK CYX6bI
6aTapew 11 CBoeBpPEMEeHHO OCyLLLecTBATL 3aMeHy AKB. Mpwv npeBbilleHn 3asB-
NeHHOro Cpoka CyX6bl BHYTPeHHsIst CTpyKTypa AKB MOXEeT U3MeHATbCA BCies-
CTBVE KOPPO3MMN BHYTPEHHWX MAACTVH 1 MpOTeYek 31eKTpoamnTa. 3To NPUBOAUT
K BO3HUKHOBEHMIO NPO60eB 1 KOPOTKUX 3aMblKaHWA. CNescTBUAMU BHYTPEHHUX
noBpeX/AeHUIi ABNSIOTCA: MOBbILLEHWEe TeMnepaTypbl 6aTapen, 3akvnaHue snek-
TPONWTa, B3AyTWe 1 HapyLLeHVe repmeTryHOCTY Kopryca AKB, nocnegytolee
BOCM/NIaMeHeHMe.

Mpv nonagaHnu 3neKTPoanTa Ha KOXY U CIN3UCTbIe 060N10UKM, HEOBXOAMMO Kak
MOXHO CKOpee NPOMbITb MOBPEXAeHHbIE yHacTKu 60bLINM KONMYECTBOM BOAbI
1 06paTUTLCA K Bpayy.
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PyKoBOACTBO Mo aKcnyaTaumm
VI MI Iy A bl : MNCTOYHWK 6ecnepebonHOro NuTaHus

WNCTOYHWKMN BECMEPEBOMHOMO NMUTAHMUS MMNYbC ®OPA 33 10-80 kBA

1.9 | YTunusaumsa

///\\ Ytun m3auusa 66Tap€l7| AO/IKHa OCYLLeCTBAATLCA B COOTBETCTBUN C TpeGOBa-
/ \\ HAMW NMPOMBbILLNEHHbIX PernaMeHTOB 1 3aKOHOAaTeNbCTBa Nno O6paLLl,eHl/IlO
C OonacHbIMW OTXO04aMWN
MPEAYMPEXAEHUE A

1.10 | MpumeyaHue

ﬂpeACTaB]’IﬂeT coboi AONO/IHNTENBbHOE NOACHEHNE K OCHOBHOMY TEKCTY.

MPUMEYAHWE

2024




PyKoBOACTBO Mo aKcnyaTaumm
VI MI IyA b' : NCTOYHVK 6ecnepeboiiHOro NuTaHns

WNCTOYHWKMN BECMEPEBOMHOMO NMUTAHMUS MMMNY/bC ®OPA 33 10-80 kBA

2 / ObLne cBeaeHmns
o0

2.1 | OnncaHue nsgenus

MBI cepumt POPA NocTpoeHbl Ha OCHOBE TeXHOI0MN ABOMHOro NpeobpasosaHus (On-Line) 1 nonHocTbI0
LM1dpoBOro ynpasneHns Ha 6ase LMPPOBbIX CUrHaNBHbBIX NpoLeccopos (LICM). 3aenne obecnevuvisaet
cTabunbHoe 1 becrnepeboliHoe NMTaHMe KPUTUYHOM HarpysKK, YyBCTBUTEIbHOW K CKaykam 1 Bblbpocam
Hanps>xXeHunsd, HaIn4Yn rapMoHNYeCKNX VICKAXXEHUIA CUrHaNa 1 OTKIOHEHWI Mo YacToTe.

2.2 | KoHdurypaumsa MBN

2.2.1. Moaudukauun VBN
JloctynHele mogndukaumm VIBM 1 nx apTukynsl nprBeAeHsbl B Tabnuue 2.1.

Ta6nuua 2.1. Mogmndukauum VBN

HomuHanbHas MowHoCcTb, KBA ‘ ApTukyn*
10 FO10331 (BN ®OPA 3310); FO10332 (MBEM ®OPA H 3310)
15 FO15331 (MBM ®OPA 3315); FO15332 (MBEM ®OPA H 3315)
20 FO20331 (MBI ®OPA 3320); FO20332 (MBI ®OPA H 3320)
30 FO30331 (BN ®OPA 3330); FO30332 (MBEM ®OPA H 3330)
40 FO40331 (MBI ®OPA 3340); FO40332 (MBI ®OPA H 3340)
60 FO60331 (MBI ®OPA 3360); FO60332 (MBEIM ®OPA H 3360)
80 FO80331 (BN ®OPA 3380); FO80332 (MBI POPA H 3380)

* Modugukayus «®OPA»: c omcekom 015 8cmpoeHHbix AKb;
Modupukayus «®OPA H»: 6e3 omceka 915 ecmpoeHHbix AKB.

2.2.2. Kondurypaums MbN
B Tabnuue 2.2 nprBeseH nepeyeHb BcTpavBaembix B VBN onumii.

Ta6nuua 2.2. KoHpurypaums BcTpanBaeMbix onuyuii

KomMnoHeHTbI Konuuecteo [MpumeyaHmne
ABTOMAaTUYECKUA pa3mblkaTelb 5 CraHgapTHO
Pa3genbHbIi BBOA 1 CraHgapTHO
WBI c oTcekom KapTa «Cyxunx» KOHTaKkTOB 1 CraHgapTtHO
Ans BCTpoeHHbIX AKB | psp3) 485 USB 1 CraHgapTHO
SNMP; KapTa napannensHoii paboTbl 1 OnunoHanbHO
«XonoaHbIV» cTapT 1 OnuunoHanbHO

Bepcus 1.1.001




PyKoBOZCTBO MO 3KCMIyaTauum
VIMI Iy b' : MNCTOYHWK 6ecnepebonHOro NuTaHus

NCTOYHMKWN BECMEPEBEOMHOIO NMUTAHKSA NMMNYJIbC ®OPA 33 10-80 kBA

ABTOMaTUYECKUIA pa3mblkaTelb 4 CraHgapTHO
Pa3genbHbIi BBOA 1 CraHgapTtHO
WBI 6e3 oTceKka KapTa «Cyxunx» KOHTaKkTOB 1 CraHgapTHO
Ans BCTpoeHHbIX AKB | ps)3) 485 UsB 1 CTaHAapTHO
SNMP; KapTa napannensHoli paboTsbl 1 OnuroHanbHoO
«XonoaHbIV» cTapT 1 OnunoHanbHO

2.3 | BHewHwui Bug VBN

BHewHnn Bug NBIM cepun ®OPA nokasaH Ha pucyHKax rpynnbl 2.1.

250

|

O

650
580

.0 0 59 &
589
(a) 10/ 15/ 20 kBA 6e3 omceka 015 ecmpoeHHbix AKb (€d. u3m.: Mm)
250
IE:
L :
= i

650
580

.0 0 Y 59
629

(6) 30 kBA 6e3 omceka 0515 ecmpoeHHbIx AKB (e0. uzm.: Mm)




PyKoBoACTBO No aKkcnyaTaLmm
VI MI Iy b' : NCTOYHWK B6ecriepeboMHOro NuTaHus

WNCTOYHWKMN BECMIEPEBOMHOMO MUTAHMS MMNYbC ®OPA 33 10-80 kBA
250
‘ E|
L | ;
(-]
(e Rew | 1
Lo OO .
Ne BTe|

i 82 Y
915
(8) 40/ 60 / 80 kBA 6e3 omceka 015 8cmpoeHHbix AKb (€d. u3m.: Mm)
500 865
|
§ . .
RRAHERASANIARERRARNHIBRRRERRAREL

i - 1B 3!
(2) 10; 15; 20; 30 kBA c omcekom 05151 ecmpoeHHbix AKB (e0. usm.: Mm)
500 865

— =
i ) g
o B — 5

(0) 40 kBA c omcekom 95151 ecmpoeHHbix AKb (€d. u3m.: Mm)
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VIMIMY/ABC

NCTOYHWKN BECMEPEBONHOIO NMUTAHUSA

PykoBoACTBO MO 3KCnayaTaumnm
MNCTOYHWK 6ecnepebonHOro NuTaHus

NMMYJIbC ®OPA 33 10-80 kBA

865

500

1251

s} g L

(e) 60 / 80 kBA c omcekom 0151 ecmpoeHHbIx AKB (ed. uam.: Mm)

PucyHok 2.1. BHewHuli eud MBI

2.3.1. Bupg cnepeau v BUpA c3agn

Bua cnepeaun v sug czaan VBT cepun @OPA npuBeseH Ha pucyHke 2.2.

NHAWKaTop

LCD

(1]

nHAnKaTop

LCD

(a) MBI mowHocmeto 10 - 30 kBA, 8ud cnepedu




PyKoBoACTBO No aKkcnyaTaLmm

VIMI-IV bc NCTOYHWK B6ecriepeboMHOro NuTaHus

WNCTOYHWKMN BECMIEPEBOMHOMO MUTAHMS MMNYbC ®OPA 33 10-80 kBA

nHanKaTop

LCD

(6) MBI mowjHocmero 40 KBA ¢ omcekom 0715 cmpoeHHbix AKB, 8ud cnepedu

MHAMKaTOp

. LCD

(8) MBI MowHoCMbH0 60-80 KBA ¢ omcekom 0418 8cmpoeHHbIX AKb, 8ud cnepedu
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VIMIMY/ABC

NCTOYHWKN BECMEPEBONHOIO NMUTAHUSA

PykoBoACTBO MO 3KCnayaTaumnm
MNCTOYHWK 6ecnepebonHOro NuTaHus

NMMYJIbC ®OPA 33 10-80 kBA

MopTbl napannensHoii pabotbl —— |
XonogHblii crapt —— |

UsB

Bblkntouarenb cepsucHoro /

baitnaca

BbIX0/HOIf BbIK/HOUATENb —/

| WHTennexyanbHblil cnot

nyme KOHTaKTbI

\_ Bbikniouatens BXofia

baitnaca

- BbIkntouatenb Bxoza

¥ KnemMbl cunoBbix

NOAKNOUEHNIA

(2) MBI mowHocmeto 10-30 KBA 6e3 omceka 015 ecmpoeHHbix AKB, 8ud czadu

MopTbl NapannenbHoii pagotel —— || 4

XonogHblii crapt

UsB —/

Bbikntouartens cepucHoro /

baiinaca

BbIX04HOIA BbIKNHOUATENb J

i MHTeﬂﬂeKTyaJ'IbeIVI ot

Sl Roags

= R$232

nyme KOHTaKTbI

\ Bbikntouarens Bxoja

baitnaca

Boiknoyartens Bxoga

¥ KnemMbI cinosbix

NOAKTOYEHNI

(0) MBI mowHocmeto 40/60 kKBA 6e3 omceka 015 ecmpoeHHbix AKb, 8ud c3adu




PyKOBO,CI,CTBO no sKkcnayatTaunnm

VIMI-IV bc NCTOYHWK B6ecriepeboMHOro NuTaHus

WNCTOYHWKMN BECMIEPEBOMHOMO MUTAHMS MMNYbC ®OPA 33 10-80 kBA

| ™~ Bxog cvnoBbiIx kabeneii

A4 BxogHoit BbIKt0uaTens

Boikntouatens AKb

17— Beikntouatens Bxoza baiinaca

| ™ BbiKkntouarens cepBucHoro Gaiinaca

S BbIX0AHOI BbIKHOUATENL

T~ Bxoz cunoBbix kabeneii

= BxogHoit Bbikntoyatenb

[~ BbIkniouarenb BXoAa bainaca
| BoIK/iouatenb cepBuCHOro baiinaca

| ™ BbIXopHOI BbIKNI0UaTENb
J7— Buikniouatens AKB

() IBTT mowjHocmeto 60-80 KBA ¢ omcekom 0715 ecmpoeHHbix AKb, 8ud c3adu

PucyHok 2.2. Bud cnepedu u eud c3adu Vbl cepuu ®OPA
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PyKoBOACTBO Mo aKcnyaTaumm
VI MI Iy A bl : MNCTOYHMK 6ecnepebonHOro NuTaHus

WNCTOYHWKMN BECMEPEBOMHOMO MUTAHUS MMMNY/bC ®OPA 33 10-80 kBA

2.4 | CrpykTtypa BN

MBI cocTonT 13 cneaytoLx 0CHOBHbIX 6/10K0B: BbinpamuTens, 3apagHoe ycTpoicTso, MHBepTop,
CraTvyeckuii (3neKTpoHHbIN) 6arinac. [ns obecneyeHns aBTOHOMHOIO 3/1eKTPONUTaHWA Harpy3Kkun B Cy-
yae oTkasa nuTatolleli cet K VIBIN cneayeT NOAKIOUNTL OAMH UV HECKO/IbKO 6aTapeliHbix MacCBOB
(komnnektos AKB). CTpykTypa MBI nokasaHa Ha pucyHke 2.3.

Pa3mbikaTens cepBucHOro barlinaca (onumMoHanbHo)

(¢!
CraTnyeckuii barinac

Bxoza o
6alinaca L::h

| N
Cetb |

I Bbinpamutens VHBepTep Bbixoa

AC/DC AC/DC

]

AKB

3apsigHoe
yCTPOICTBO

PucyHok 2.3. Cmpykmypa VB[

2.5 | Pe>knMbl pa6oThbl
MBI cepun POPA oTHocuTcs K Tuny VIBM ¢ ABOVHBIM NpeobpasoBaHMem aHeprum 1 MoxeT paboTaTb
B C/1efyOLLMX pexmmax:

+ HopmanbHbIi pexum

*  Pexum AKB

+  Pexwm batinaca

+ CepBUCHbI pexuM (BHELUHWIA MexaHn4eckunii 6arinac)

* DKOHOMWYHbIV pexum (3KO)

+  PexuM aBTOMaTn4eckoro nepesarycka

+  PexuM yactoTHoro npeobpasosartens

2.5.1. HopmanbHbIVi peXxnum

B HOpManbHOM pexume paboTbl NUTaHNE Harpy3kn NepeMeHHoro Toka OCyLLeCcTBASETCs OT NHBep-
Topa. BeinpsmuTeNb 1 3apsiiHOe YCTPOICTBO NMOTPEGASIKOT SHEPTUO OT NUTaroLLel ceTu. MocTosHHOe
HanpsixeHe C BbIXOAA BbINPSAMUTENS MOAAETCSA Ha BXOZ VHBEPTOPA, OAHOBPEMEHHO C 3TVM WAET 3apsi4
NOCTOSIHHBIM TokoM AKB B 6ycTepHOM 60 NaaBatoLLeM pexume.

PyHKUMOHanbHaa cxema MBI npu paboTe B HOpManbHOM pexrMe npuBejeHa Ha puUcyHke 2.4.




PyKoBoACTBO No aKkcnyaTaLmm
VI MI Iy b' : NCTOYHWK B6ecriepeboMHOro NuTaHus

WNCTOYHWKMN BECMIEPEBOMHOMO MUTAHMS MMNYbC ®OPA 33 10-80 kBA

MexaHunuecknin barinac

[
CraTn4yeckuii bamnac
Bxog,
6arinaca A R H
S L

| E]
Bxog, I
Bbinpsmutens | R A HarpysKE
————” O=e|  BbINPAMUTEND > WHBepTep e >

BbixoAHOW

pa3MbliKkaTeNb

batapes 3apagHoe | 4
- ycTpoiicteo |

PUCYHOK 2.4. @YHKYUOHANLHAS CXeMA HOPMA/bHO20 PeXUMa pabomel

2.5.2. Pexxum AKB

|_|pl/l nponagaHny HanpaXXeHna NMTaHnAa Ha BXoe MBI nnn npw Bbixoge 3HaL1€HI/II7I napamMmeTpoB ceTe-
BOro HanpsaxeHumsd 3a onyctuMble npeaensl, yCTpOVICTBO ABTOMaTU4YeCKN nepexognT B pexnm pa6OTbI
oT 6aTapeii. [py 3TOM NCTOYHVKOM BXOAHOI0 HanpsbkeHns Ans nHeeptopa cnyxut AKB. Mpu nepexoge
B 3TOT peXuM nmntaHme Harpyskmn He npepbiBaeTcq. [locne BoccTaHOBNEHUS A0NYCTUMBbIX 3HaL1€HVIIZ
napameTpoB nuTatoLLeii cetn VBN aBToMaTUYeck BO3BPALLAETCs K HOPManbHOMY pexnmMy paboTbl.

PyHKUMOHanbHasa cxema MBI npu paboTe ot AKB nprBeseHa Ha pucyHke 2.5.

MexaHunyeckniin 6arinac

[
CraTnyeckuii baiinac
Bxog
6aiinaca
|

Bxog I

BbinpamuTens | Harpyska

p—/O— BbinpsmuTens > VHBepTep 7o >

BbIxoaHoM
1 pasmblkaTenb
batapest 3apsigHoe
yCTpOWiCTBO
PucyHok 2.5. ®yHKkyuoHaneHas cxema MBI npu pabome om AKb

20
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PyKoBOACTBO Mo aKcnyaTaumm
VI MI Iy A bl : MNCTOYHWK 6ecnepebonHOro NuTaHus

WNCTOYHWKMN BECMEPEBOMHOMO NMUTAHMUS MMMNY/IbC ®OPA 33 10-80 kBA

MPUMEYAHUE

[ns VBN ¢ yHKUMeNn «XON0AHbIV CTapT» BO3MOXEH 3anyck 6e3 BHellHel ceTu. bonee
nospobHasa nHpopmaumsa B pasgene 5.1.2.

2.5.3. Pexxmm 6aiinaca

Ecnv npn paboTe B HOPManbHOM pexunme neperpy3oyHas CnocobHOCTb MHBEPTOPA MpeBbILLAeTCs,
V60 NHBEPTOP BLIXOAUT 13 CTPOSI, OCYLLIECTBASIETCH aBTOMaTUYeckoe nepektyeHne Ha Lenb barinaca
1 Harpyska 3anuTbiBaeTCa HanpsaMyto OT ceTu. [py TakoM nepekntoyYeHn OTCyTCTBYeT NpepbiBaHne
NMUTAHUS Harpy3Kku, Npu yCIoBUKW, YTO BbIXOZ MHBEPTOPA U BX0Z 6alinaca CMHXPOHU3MpPOBaHbI. Ecan
NHBEPTOP 1 Halinac He CUHXPOHU3MPOBaHbI, TO MPY NepekYeH BO3SMOXHO npepblBaHMe NMTaHns
Harpysku. OTa naysa obycnosfieHa HeEO6XOANMOCTbIO HUBENNPOBAaTbL BPOCKN TOKa, BO3HMKAtOLME
npwv napanfiefibHoOM NOAKIYEHNN HECUHXPOHW3NPOBAHHbBIX NCTOYHWKOB NepeMeHHOro HanpsiXeHus.
[nnTenbHOCTb NpepbiBaHNS MOXET 3a,aBaThCs Ha MPOrpaMMHOM YPOBHE, OAHAKO 06bIYHO 3Ta BENNYMHA
He npeBbILLaeT % O04HOro Neprojia ceTn, YTo cocTaBnfeT 15 MC NpK YacToTe NUTAKOLLEro HanpsXXeHns
50 'y, n 12,5 Mc npu YacToTe NuTaroLLero HanpsxeHusa 60 'y, cooTBeTCTBEHHO. lNoMUMO aBToOMaTuYe-
CKOro pexuma, nepektoyeHre NMTaHUA Ha Lienb bainaca MoOXeT OCYLLeCTBAATLCA B PyYHOM pexume,
yepes naHesb yrnpasneHus VIBM.

PyHKUMOHanbHasa cxema MBI npu paboTe B pexunme barinaca npriBeAeHa Ha pucyHke 2.6.

MexaHunyeckmnii 6ainac

[
CraTnyeckuii bainac
Bxog,
6alinaca
" e
|

Bxog, I

BbinpaMuTens | v Harpyska

—— e BbINPAMUTENb VHBepTep ~0 >
BbixoAHOWN
pasmblkaTenb

batapes 3apagHoe |4

<

YCTpOWCTBO

PucyHok 2.6. PyHkyuoHaneHas cxema MBI npu pabome e pexcume 6atinaca

2.5.4. CepBM1CHBbI pe>XkKnm (BHELUHUIA MeXaHn4ecKunia 6aiinac)

Mpu paboTe B CEPBMCHOM pexunme NUTaHne Harpyski oCyLLeCcTBASETCA HanpsiMyto OT MPOMbILLNEHHOA
CeTn NepeMeHHOro HanpsKeHUs Yepes Lenb MexaHU4eckoro (CepBMCHOro py4Horo) 6alinaca. 370
Mo3BONSAET OCYLLEeCTBASATE 06CyXBaHWe 1 peMOHT VBI 6e3 oTk/toUYeHWst Harpy3ku. BHeLHWA mexa-
HUYeckMii 6ainac NOCTaBNSeTCH ONUMNOHANbHO.

®yHKUMOHanbHasa cxema VB npu paboTe B pexvmMe cepBUCHOrO barinaca npreeseHa Ha pucyHke 2.7.




PyKoBoACTBO No aKkcnyaTaLmm
VI MI Iy b' : NCTOYHWK B6ecriepeboMHOro NuTaHus

WNCTOYHWKMN BECMIEPEBOMHOMO MUTAHMS MMNYbC ®OPA 33 10-80 kBA

MexaHunuecknin barinac

o
CraTn4yeckuii bamnac
Bxog,
6arinaca _
! ’ LAl

|
Bxog, I
Bbinpsmutens | HarpysKg
—/

Oo— Bbinpamutens VHBepTep (¢} >
BbixoAHOWM

pa3MblikaTeNb

batapes 3apsigHoe

YCTPOACTBO

PucyHok 2.7. ®yHKYuoHaneHas cxema VBT npu pabome 8 pexcume cepsucHo2o balinaca
ONACHOCTb
B cepBMCHOM pexume BXOAHbIE 1 BbIXOJHbIE KeMMbl YCTPOCTBA HAXOAATCH NOZ, Hanps-
XeHVeM, flaxe ecv gucnneii BblK/toYeH.
2.5.5. SKOHOMUUYHBI pexkum (3KO)

SKOHOMUYHBI pexunm paboTbl UCMONb3yeTCs AN MOBbILLeHNs S3HeproaddekTnsHocTM MBM. Ero npume-
HeHVe BO3MOXHO MpW XOPOLLIEM KayecTBe CETEBOro HampshXeHus, B 3TOM C/lydae Harpyska yepes Lenb
cTatuyeckoro barnaca 3anuTbiBaeTcst HEMOCPeACTBEHHO OT CeTU, @ MHBEPTOP HaxoAUTCs B XAyLLeM
pexume. Mpy nponagaHny NUTatOLLEro HanpskeHWs AnMbo yxyaLeHnn napameTpos cetn, VIBI aBTo-
MaTUYeCcKM NepeksIto4aeTca B pexvm nutaHmsa ot AKB.

Ha pucyHke 2.8 npeacTaBneHa GpyHKLMOHanbHasa cxema VIBIN npu paboTe B 3KOHOMWYHOM pexume.
MexaHuyeckunii bainac

[
CraTn4yeckuii bamnac
Bxog,
6arinaca >0
» |:
|

Bxog, I

Bbinpamutens | Harpy3|<i

— e BbINPAMUTENb VHBepTep [e >
BbixoAHOW
pasMblkaTenb

barapes 3apsgHoe | g

ycTpoiicto |

PucyHok 2.8. ®yHKyuoHaneHasA cxema VIBI npu pabome 8 3KOHOMUYHOM pexcume
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PykoBOACTBO MO 3KCMAyaTaLmm
VI MI IyA b' : NCTOYHVK becnepeboiiHoro NnuTaHus

WNCTOYHWKIN BECMEPEEOMHOMO MUTAHUS MMMNYNbC ®OPA 33 10-80 kKBA
APUMEYAHUE
LII‘J Mpwn nepekntoyeHnn n3 SKO-pexxnma B pexm paboTbl oT AKB NponcxoAnT KpaTKoBpeMeH-

Hoe (10 MC) NpepbiBaHVe NUTaHWA Harpysku. Nepes 1cnosb30BaHVEM JaHHOIO pexmnma
ybeanTech, YTO NepepbIB B MUTaHUM NPU CMEHe PeXMOB He NOBAUAET Ha MOAKNOYEHHbIe
Harpysku.

2.5.6. PeXkmm aBTOMaTM4yeCcKoro nepesanycka

Mpy NPOAONXMTENIbHOM MponaaHv HaNpsxXeHWs NMUTALOLLIEN CeT MOXET NMPON30NTY paspsiz akkymy-
NATOPHBIX 6aTapeli. OTKAUYEHVe MHBEPTOPa NPOUCXOANT NMPU AOCTUXEHUN 3HAYEHMEM HaMNpPsSXXeHNs
Ha knemmax AKB M1HMMansHoro nopora paspsga (EOD). MBI MoxeT 6bITb HacTpoeH Ha «Pexum aBTo-
MaTunyeckoro 3anycka nocne EOD». Ecan 3Ta onuma akTneHa, MBI 3anyctntca yepes 3ajaHHoe Bpems
noc/sie BOCCTaHOB/IEHVA MapaMeTPOB MUTAOLLIEN CETU MepeMeHHOro Toka. lNapameTpbl pexvma 1 Bpems
3a4ePXKKV BKIHOUYEHWA HACTPanBaoTCH CEPBUCHBIM MHXEHEPOM.

2.5.7. Pexkum yacTtoTHOro npeo6bpasosatens

Mpuv paboTe c1cTeMbl B pexriMe YacToTHOro npeobpasosatens, VBN He3aB1Cc1MOo OT YacToTbl MMTatoLLLEro
Hanps>KeHWs reHepupyeT cTabuibHOe BbIXOAHOE HamnpsiKeHne nepemMeHHOro Toka ¢ pUKCMPOBaHHOW
yacroToli (50 'y, mnm 60 'y, B 3aBUCUMOCTY OT YCTaBKM). B AaHHOM pexrmMe NMHKS cTaTuyeckoro barnaca
OTKtOY€eHa 1 3abnokpoBaHa.
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PyKoBOACTBO Mo aKcnyaTaumm
VI MI IyA b' : NCTOYHVK 6ecriepe6oiiHOro NTaHus

WNCTOYHWKMN BECMIEPEBOMHOMO MUTAHMS MMMNY/bC ®OPA 33 10-80 kBA

3/ YcTaHoBKa
(Y X

B faHHOM pasgene cogepXuTcs MHGOPMaLMs No YCTaHOBKe 1 NoaktoueHunto UBI.

3.1 | Tpe6oBaHUA K ycTaHOBKe

YcTaHoBKa 1 pasmellieHvie VB AomKHbI MPOU3BOAUTLCS VHXEHEPHBLIM MepCOHaNoM B COOTBETCTBIN
¢ Tpe6oBaHUAMU, U3N0XKEHHBIMU B HACTOSILLIEM PYKOBOACTBE, U C YY4ETOM MPUHSATLIX Ha KOHKPETHOM
NpeanpusTUA HOPM 1 TPe6OoBaHWI MO pa3MeLLEeHNHo.

3.1.1. Tpe6oBaHUA K NapaMeTpaM OKpy>KaloLLeli cpeabl

MBI paccumTaH Ha 3KCyaTaLyio BHYTPU OTar/IMBaeMblX MOMELLEHWH, rae NCKI0YeHO BbinajeHue
KoHzeHcaTa. OxnaxaeHne MBI obecneynBaeTcs BCTPOEHHOM CYCTEMOV MPUHYANTENbHON BEHTUNALWN.
Mpw yctaHoBke BN Heo6xoAMMo cobtoAaTh TpeboBaHyIsi K pasmepam CBOG0AHOr0 NMPOCTPaHCTBa BOKPYT
YCTpOICTBa ANst obecriedeHnst 6ecnpensTCTBEHHOW LIMPKYISALMN BO3AyXa.

3anpelyaetcs pasmeLyate VBN No6a1M30CTY OT UCTOYHMKOB BOAbI 1 Napa, HarpeBaTe/lbHbIX 3/1eMeHTOB
N APYrX NCTOYHUKOB MOBbILLIEHHONM TemmnepaTypbl. TpebyeTcs NCKIHOUNTL BO3SMOXHOCTL KOHTaKTa
MBI ¢ nerkoBocnnameHsoWmMMINCA 1 arpeccnBHbIMY cpeaamu, n3berate nonagaHns B Usgenue noiav
1 BO3AENCTBUA NPAMbIX COTHEYHbIX TyYel.

3anpelyaeTcs yctaHoBka MBI B nomeLLeHNsX, rae MOXeT NPUCYTCTBOBATL 3/1eKTPONPOBOAALLASA Nbl/b.
OnTManbHble 3HaYeHNs TeMnepaTypbl OKpyXatoLLel cpejbl 419 HOPManbHOro GyHKLMOHNPOBaHUS
aKKyMy/ISTOPOB cOCTaBnsAoT +20 ... +25 °C. SKcnayaTaums B yC/I0BYSX NOBbILLIEHHOR TeMrnepaTypbl npu-
BOAMT K CHUXEHMIO Cpoka cyx6bl 6atapeid. Mpu Temnepatype Hke +20 °C cHkaeTcs EMKOCTb baTtapen.
Ha KoHeuHOM 3Tane npotecca 3apaga batapen MoxeT NPOUCXOANTL BbLIGPOC HE6O/LLIOro 06BLEMA
rasoobpasHoro Bo4opoAa 1 Knciopoga. Heobxoanmo ybeamntbes, UTo LMPKYN[LMS CBEXero Bo3ayxa
B MecTe pa3mMelleHns AKb cooTBeTcTByeT TpeboBaHMsaM cTaHgapTa EN50272-2001.

BAXKHO!

Mpu NCNonb30BaHWM BHELLHUX 6aTapeiHblX LKapoB HEOBXOANMO, UTOBbI BbIK/IOUYaTENN
(v NpeAoxpaHUTenn) pacrnonaraamncb Kak MoXHO 6uke kK 6aTapesim, a kabesbHble MMHUN
NMeNN MUHUMaNBHO BO3MOXHYHO A/INHY.

3.1.2. Tpe6oBaHUA K MeCTY YCTaHOBKM

Mepes ycTaHOBKOW HEOBX0ANMO y6eAnTbCsl, UTO NpeAenbHO A0MNyCTUMasn Harpyska Ha nepekpbiTue
B NpeAnoaaraeMoM MecTe pa3mellieHrst 060pyaoBaHus bonbLue, YeM cymmapHas macca MBl, 6atapet
1 6aTtaperiHoro wkada.

HeobxoarMo y6eanTbCSA B OTCYTCTBUM BUBPALMOHHbLIX BO3AENCTBUIA B MecTe pa3meLlenus VBM 1 AKB.
[OpV30HTaNbHbIV YroN HakNOHa HamoIbHOMO NOKPbITUS He JO/IKeH NpeBbIlaTh 5 rpajycos.

XpaHeHwe VBI 1 akkyMynaTOpHbIX 6aTapeii HE06X0AMMO OCYLLLEeCTBAATL TONBKO B CyXKMX, MPOXIagHbIX
nomeLLeHusix. PekoMeH0BaHHas paboyasi Temnepatypa coctaenseT +20...+25 °C.

3.1.3. TabapuTHble pasmepbl
FabaputHble pa3mepbl VBN npuseseHbl B Tabauue 3.1.
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PykoBOACTBO MO 3KCMAyaTaLmm
VI MI IyA b' : NCTOYHVK becnepeboiiHoro NnuTaHus

WNCTOYHWKMN BECMEPEBOMHOMO NMUTAHMUS MMIMY/IbC ®OPA 33 10-80 kBA

Ta6nuua 3.1. Fa6aputel UBM

ApPTUKYN / HOMWHaNbHasA MOLLHOCTb Pasmepsl (LU*r*B), Mmm
®OPA H 3310 / ®OPA H 3315/ ®OPA H 3320 / POPA H 3330

* *
10/15/20/ 30 kBA 6e3 oTceka anst AKb AR
®OPA H 3330 I
30 KBA 6e3 oTtceka anst AKb 25076227650
®OPA H 3340 / ®OPA H 3360 / POPA H 3380 OV
40/ 60 / 80 kBA 6e3 oTceka ans AKb Pt
®OPA 3310 / ®OPA 3315/ POPA 3320 / POPA 3330 / DOPA 3340 500%865%921
10/15/720/30/40 kBA c otcekom ans AKb
®OPA 3360 / DOPA 3380 500%865%1251

60 / 80 kBA c otcekom ana AKb

3.2 | PacnakoBKa 1 npoBsepkKa

3.2.1. NepemeLwteHme n pacnakoska Vb

1. TpoBepuTb LLeSIOCTHOCTb YNakoBku. Mpu HaAMuMmn NOBpeXAEHNI COOBLLUTL 06 STOM NMpejcTaBu-
Teno KoMMaH1K-NepeBo3yrika.

2. [lepemelleHrie 060pyA0BaHNA K MECTY YCTaHOBKM OCYLLIeCTBSIETCA MOCPeACTBOM BUIOYHOMO
norpysuuka (cm. puc. 3.1).

PucyHok 3.1. [epemeujeHue kK Mecmy ycmaHoeKu
3. YpanuTb ynakoBOYHble MaTepuasnsl (CM. puc. 3.2).

—

PucyHok 3.2. YdaneHue ynako8oYHbIX MamMepuasos




PykoBoACTBO MO 3KCMAyaTaLmm

VI Mny A bc NCTOYHWK B6ecriepeboMHOro NuTaHus

WNCTOYHWKMN BECMIEPEBOMHOMO MUTAHMS MMNYbC ®OPA 33 10-80 kBA

4. YpanuTb yNAOTHUTENBHbIA NeHONAacT (cM. puc. 3.3).

PucyHok 3.3. YoaneHue ynn1omHuUmesneHo20 neHonaacma

5. TMpoBepuTb kopnyc VBN Ha npeAMeT Hanuuuns noBpexzaeHuii. B cnydae o6Hapy>XeHNst BHELLHNX
AedeKToB NN HEKOMI/IeKTa cnedyeT HemeANeHHO NMPonHGOpMUpPoBaTL 06 3STOM NepeBo34MKa
1 MOCTaBLLUMKa 060py0BaHMISA.

6. Y6eauTbCs, UTO KOMMIEKT MOCTaBKW BKIKOUAET:
* WcTouHunk becnepeboiiHOro nuTaHus - 1 wrT;
*  PyKkoBOACTBO MO 3KCAAyaTaumm - 1 Wr.

~N

. [leMOHTMpoBaTb KpenéxHble 601Tbl, dukcmpytowme UBM Ha nanneTe.

-]

. Mepemectutb MBI K MeCTYy yCTaHOBKMW.

BHUMAHUE

Bce ynakoBouHble MaTepuabl ciedyeT yTUAN3MPOoBaThk COrNacHO TpeboBaHMsIM AeACTBY-
foLLlero 3aKoHoAaTeNbCTBa.

3.3 | Pa3melleHue

1. WBI paccumTaH 418 yCTaHOBKM W1 3KCNAyaTaLuy BHYTPY oTanansBaeMblx noMeLleHunid. Oxnaxae-
Hne NBI obecneyrBaeTcs BCTPOEHHOW CUCTEMON MPUHYAUTENbHOW BeHTUAsumK. VBT cnegyeT
pasmellaTtb BAaAN OT UCTOYHWUKOB BAaru, BbICOKOW TeMnepaTypbl, 1erkOBOCNIaMEHSHOLLNXCS UK
arpeccuBHbIX Cpes, Nbian, NPSAMbIX CONMHEYHbIX NyYeli.

2. Tpwu yctaHoBke VBl Heobxoanmo obecneyumnTb JOCTaTOUHOE CBOHGOAHOE NMPOCTPaHCTBO ANst bec-
NPensTCTBEHHONM LMPKYNALMK BO3gyxa - He MeHee 0,5 M cnepeaun 1 caaan VEBM. CneayeT y6eanTb-
€S, YTO BEHTUNALMOHHbBIE OTBEPCTUA Ha NepejHer 1 3agHeli naHensx VBN He 3a6nokmposaHbl.

3. MMpu nepemeLLeHMI YCTPOACTBA U3 XONIOAHOM Cpebl B TEM/I0e MOMeLLeHNe CHapy>Xu 1 BHYTpY
MBI MoxeT 06pa3oBaTbCs KOHAEHCAT. B 3TOM clyyae nepes ycTaHOBKOW 11 BK/IHOUEHNEM YCTPOIi-
cTBa cieflyeT BbiAepxaTb MBI B TEMIOM NMOMELLEHNN 0 MOJTHOMO BbICbIXaHWS KOHAeHcaTa.
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PyKoBOZCTBO MO 3KCMIyaTauum
VIMI Iy bl : MNCTOYHWK 6ecnepebonHOro NuTaHus

WNCTOYHWKMN BECMEPEBOMHOMO NMUTAHMUS MMMNY/IbC ®OPA 33 10-80 kBA

NPEAYNPEXAEHUE

SKcnayaTaumsa cMcTemMbl Npu TemnepaType OKpyXatollei cpefbl BHe AnanasoHa
+20 ... +25 °C 3HauUNTEIbHO COKpaLLAEeT CPoK cyx6bl AKB.

3.3.1. YcTtaHoBKa Wb

Bce mogenu VBN ®OPA MoLHOCTbIO 10-40 KBA ocHalLleHbl KOMMIEKTOM OMOPHbIX KONEC. By cHusy
Ha OMOPHYIO CTPYKTYPY NpUBeAEeH Ha pUCyHKe 3.4.

630 B

(6) MBI 10 - 80 kBA c omcekom 0151 scmpoeHHbix AKb (8Ud CHU3Y, €d. U3M.. MM)
PucyHok 3.4. OnopHas koHcmpykyus UBI, 8ud cHU3y




PykoBoACTBO MO 3KCMAyaTaLmm
VI MI IyA b' : NCTOYHWK B6ecriepeboMHOro NuTaHus

WNCTOYHWKMN BECMIEPEBOMHOMO MUTAHMS MMNYbC ®OPA 33 10-80 kBA

MocneaoBaTenbHOCTb AeCTBUN Npu ycTaHoBKe Wwkada BIM:

1. Heobxoanmo y6eanTbCs, YTO ONopHas KOHCTPYKLUMS Wkada ncnpasHa, a Noa B MecTe MOHTaxa
rNajkuii v NPOYHbIN.

2. Tpv NomoLLy NepemMeLLeHNs Ha OMOPHbIX KONEcax OTperyanpoBaTth nosioxeHuve wkada VBM.
3. 3abnokmposatb Koéca Npy MNOMOLLM CTOMOPHOro MexaHn3ma.

4. Y6epnTbCs, YTO LWIKaP 3aPUKCMPOBaH N HEMOABUKEH.
5. Pa3melleHve 3aBepLleHo.

BHUMAHUWE

Ecnv non B mecte MOHTaxa HeAoCTaTOYHO I'IpObIHbIIZ, 4TObbI BblAep>XKaTb LLIKaq), caepyet

MCNO/b30BaTb BCMoOMOraTtesibHoe o6opy,qOBaH|/|e, KOTOpOe pacnpefennT BeC Ha 6onbLuer

naowaan. K npriMepy, MOXHO NOKPbITb MO MeTanANnYeckKMMn naacTnHamMy Nav yBennynTb
OMNOpPHYH NnioLwanb aHKepPHbIX 60NTOB.

3.4 | AKB

BaTapeliHbIli MaccnB NOAKAOYaETCsH K kneMMHo konogke VBMM yepes koMMyTaLMOHHOE YCTPONCTBO
no TPExNpPoBOAHOV cxeMe (M0C, HerTpanb, MUHYC). JIMHUA HeATpanu NAET OT CpefHeli TOUKM MaccrBa
nocnezosBaTesIbHO coeAnHEHHbIX AKB (cM. prcyHok 3.5).

/L
L4

i m
'7 40 N0C1€10BATEIbHO COTHHCHHBIX AKKYMYIATOPHBIX faTapeil

PucyHok 3.5. Cxema nodkntodeHus AKb

G

|
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PyKoBOZCTBO MO 3KCMIyaTauum
VIMI Iy b' : MNCTOYHWK 6ecnepebonHOro NuTaHus

NCTOYHMKWN BECMEPEBEOMHOIO NMUTAHKSA MMMNY/IbC ®OPA 33 10-80 kBA

OMACHOCTb!

+  HanpsixeHune Ha knemmax AKB npesbiaeTt 400 B noctosHHOro Toka. Heobxoanmo
cnefoBaTh TPE6OBAHUAM VHCTPYKLMIA MO TEXHUKe 6€30MacHOCTH, UTObbI N36exaTb
nopaxeHWst 31eKTPUYECKUM TOKOM.

+  Heo6xoAMMO CTPOro cobntoaThe NONSPHOCTL NOAKNOUEHWS. HE06X0AMMO YoeanTbCs, YTO BbIBOAbI
nntoca, M1UHyca 1 Heintpanu AKb NpaBuibHO COeAMHEHbI C COOTBETCTBYHOLLMMU KeMMaMU BbIK/IO-
yaTens v, Aanee, C COOTBETCTBYHOLLMMN KnemMMamm VBT,

3.5 | Ka6enbHblii BBOJ,

BBO/ kabeneli oCyLLeCTBNSETCA CHU3Y, C ThIbHOW cTOpOHbI BT (cM. puc. 3.6).

crrrrr|®

=
gl

PucyHok 3.6. KabenbHelli 8800

3.6 | CnnoBble NoaKAOYEHUsA

3.6.1. MapameTpbl CUNOBLIX Kabenewv
PekomeHzyemble ceyeHns CUNOBbLIX Kabeneli npusejeHbl B Tabnute 3.2.




PyKoBOACTBO Mo aKcnyaTaumm
VI MI IyA b' : NCTOYHVK 6ecriepe6oiiHOro NTaHus

WNCTOYHWKMN BECMIEPEBOMHOMO MUTAHMS MMMNY/bC ®OPA 33 10-80 kBA

Ta6nuua 3.2. PekomeHayeMmble ceYeHUs CUNOBbIX Kabenei

MapameTpbl 10 kBA 15kBA 20 kBA 30 kBA 40 kBA 60 KkBA 80 kBA
Tok (A) 18 28 35 55 70 105 152
= A
CeTeBOi | CeyeHue B
BBOA NPOBOAHMKA 6 10 10 16 25 35 50
(MMm?) c
N
Tok (A) 15 23 30 45 60 20 121
A
Harpyska | Cederve B
NPOBOAHVKa 6 6 10 16 20 25 50
(MMm?) s
N
Tok (A) 15 23 30 45 60 20 121
A
Beog, 6aii- CeyeHune B
naca NPOBOAHMKA c 6 6 10 16 20 25 50
(Mm?)
N
Tok (A) 23 35 47 70 91 142 190
AKE CeueHue *
NpPOBOAHMKA - 10 10 16 16 25 50 70
(Mm?) N
CeyeHne
PE NPOBOAHMKA PE 6 6 6 10 16 25 35
(MMm?)
MPUMEYAHUE
LIIJ PekomeHzyemble cedeHns CUN0BbIX Kabenel yKkasaHbl ANA CleAyroLLnX YCNOBUIA:

+ Temnepatypa okpyxatoLeii cpeabl: +30 °C.

+  [oTepn HanpsXeHUs Ha kabene He NpeBbILIAOT: 3% A9 NepeMeHHoro Toka 1 1%
A1 MOCTOSAHHOrO TOKa. [lnHa KabenbHbIX IHNIA ANS NepemMeHHOro Toka coctaBnseT He bonee
50 M, AN MOCTOSIHHOTO TOKa — He 6onee 30 M.

+  Bce cunoBble KabesbHble COeVMHEHUS A0/MKHBI COOTBETCTBOBATL TpeboBaHuam FOCT P
50571.5.52-2011 (M3K 60364-5-52:2009).

+  YKasaHHble B TabauLe 3.2 3Ha4eHNs TOKOB AeACTBUTENbHbI A5 HOMUHANLHOIO GpasHoro Hanps-
xeHus 220 B (380 B nnHeiHoro).

+  Tpy HOMUHaNBHOM NMHeNHOM HanpskeHK 400 B nepemMeHHOro Toka, 3Ha4eHWs TOKOB ciesyeT
YMHOXWTb Ha Ko3dduumeHT 0,95. Npn HOMUHANBEHOM IMHENHOM HanpsxeHnn 415 B nepemen-
HOrO TOKa, 3Ha4YeHNs TOKOB CejyeT YMHOXUTb Ha Ko3ddpuLmeHT 0,92.

+  Ecnun nepBuYHbIe Harpysku — HeNNHeHbIe, CneayeT YBeINUYNTb CeveHne HedTpanm
B 1,5..1,7 pasa.
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PyKOBOACTBO no skcnayataymn

m Mny A bc NCTOYHUK 6ecr|epe60|7|Horo NMANTaHUA

WNCTOYHWKMN BECMEPEBOMHOMO NMUTAHMUS MMIMY/IbC ®OPA 33 10-80 kBA

3.6.2. NapamMeTpbl CUI0BbIX KNeMM
XapaKTepI/ICTI/IKI/I KneMmm noAgknr4veHunsa cnioBbIX Kabenen nprviBeieHbl B Ta6n|/|ue 3.3.

Ta6nunua 3.3. Tpe6oBaHMsA K NogKIOUEeHUIO Kabeneli K knemmam VB

n TvN rMNb3bl HAKOHEY- AvameTp AnamveTp MomeHT
oAKNYeHne

HUKa 6onTta oTBepcTUusa 3aTAXKUN
Bxog Bbinpamutens | KonbLeBOW HaKOHEUYHMK M6 / M8 779 Mmm 4.9/12Hm
Bxog 6aiinaca KonbLieBor HakOHEeYHMK M6 7 MM 4.9 Hv
Bxog AKB KonbLieBoW HaKOHEeYHMK M6 / M8 7/9mm 49/12 Hwm
Bbixoa KonbLieBO HAKOHEUHMK M6 7 MM 4.9 Hm
PE KonbLieBOV HaKOHEUHMK M6 7 MM 4.9 Hv

3.6.3. CneumouKaLm BHELUHNX 3aLLUTHBIX YCTPOWCTB

PekomeHAaLuMn Mo BbIGOPY HOMUHAIOB BHELLHWX aBTOMaTVYeCKUX Bbik/touaTeneid 1 Bbiktoyatenel
Harpyskvi npusezeHbl B Tabnuue 3.4.

Ta6nuua 3.4. BHellHUe aBTOMaTU4Yeckme Bbik/lloHaTenm
Mo3nuyusa 10 KkBA 15 KkBA 20 kBA 30 KkBA 40 kBA 60 KBA 80 KBA
CeTeBOW BXOA 32A/3P | 40A/3P | 63A/3P  100A/3P | 100A/3P  125A/3P | 225A/3P
Bxog 6aiinaca 32A/3P  40A/3P | 63A/3P  63A/3P | 100A/3P 125A/3P | 180A/3P
Bbixog, 32A/3P | 40A/3P | 63A/3P  63A/3P | 100A/3P 125A/3P | 180A/3P

BHewwHni

PasMBIKATENL 354 /3p  40A/3P | 63A/3P  63A/3P 100A/3P | 125A/3P | 180A/3P
cepBuCHOro

bannaca
AKB DC32A DC40A DC63A DC100A DC125A DC160A DC200A

BHUMAHUWE

YcTaHoBKa Ha BXoge ycTpoiictea Y30 nnn gnddepeHumanbHbIX aBTOMaTUYECKMX BbIKJIHO-
YaTeneli He peKOMeHZYeTCs.

3.6.4. NMoaknoueHUe cUNOBLIX Kabenei

Mpy NoAKNHOYEHUN CUNOBBIX KabenbHbIX MIMHWUIA cnefyeT Cob/0AaTh CeyHoLLYH NoCaef0BaTeIbHOCTb

LeicTBUIA:

1. Y6eanTbcs, uto MBI 06ecToueH 1 BCe BbIKHOUYATENM, B TOM YMC/1e MexaHuyeckoro 6arnaca,
Pa3oMKHYTbI. Ha BHELLUHWX BbIKAtOYaTeNsix BcexX KabenbHbIX TMHUIA HEO6XOANMO pa3MecTUTb
npeaynpexaatoLe naakatbl 1 3HaKK, NCKIOYatoLLe HeCaHKLMOHPOBaHHYH noAayvy NuTaHus
VAV NOAKITIOYEHME HArpy3KU.

. CHATb 3aLLMTHYIO KPbILLKY CUI0BbIX KneMM VBT, pacnonoxeHHyto Ha 3aAHel naHenn ycTponcTaa.
PacrnonoxeHuve cnnoBbIX KIeMM BXOAA, BbIXOAa, 3a3eMaeHuns 1 nogkatoyveHns AKb npusegeHo

N




PykoBoACTBO MO 3KCMAyaTaLmm
VI MI IyA b' : NCTOYHWK B6ecriepeboMHOro NuTaHus

WNCTOYHWKMN BECMIEPEBOMHOMO MUTAHMS MMNYbC ®OPA 33 10-80 kBA

Ha pucyHke 3.7.

(6) Cunossie knemmel VBT mowyHocmeto 10-60 kBA ¢ omcekom 02151 ecmpoeHHbIx AKb

PucyHok 3.7. Cunogele kaemms|

MoakntounTb Kabenb 3a3emMneHns K CooTBeTCTBYytoLLein knemme (PE).
MoAKNUNTE BXOAHbBIE CUNOBbIE Kabenn 1 kabenu Harpyskiu.
Moakntountb kabenu AKB.

o v kW

Y6eantbcs B NpPaBWIbHOCTU NOAKIHOYEHNA BCEX Kabener, nocne yero YCTaHOBUTL 3alLINTHbIE
KOXYXW Ha MeCTO.

NMPNMEYAHUE

K knemmam mA, mB, mC Bxoga BeinpsamMuTens nogkntovatorcs ¢pasbl A, B 1 C kabens nuta-
toLLiel ceTy nepeMeHHoro Toka. K knemmam bA, bB, bC noakntovatoTcs, COOTBETCTBEHHO,
da3bl A, B C Bxoga 6arinaca.

BHUMAHUWE

Bce npoueaypbl, onvcaHHble B JaHHOM pasjesie, J0/IXKHbI BbINO/IHATLCA TO/IbKO KBaJln-
d)I/ILI,I/IpoBaHHbIM NHXEeHEePHbIM NepcoHasioM. ﬂpl/l HeobXxoAMMOCTU cnepyet CBA3aTbCA
c nponssoagnTenemMm Uin permoHaslibHbIM aBTOPU30BaAHHbIM CEPBUCHBIM LLEHTPOM.

NPEAYNPEXXAEHUE

+ [pu noaKtOYeHUN KabenbHbIX IMHUI HEOBXO0AVMO NPON3BOANTL 3aTsXKKY 60NTOB
C TpebyemMbIM ycunmem (Tabnuvua 3.3) 1 CTPOrMM cobtoAeHeM NpaBuiibHOCTU
YepeaoBaHuA das.
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PyKoBOZCTBO MO 3KCMIyaTauum
VIMI Iy bl : MNCTOYHWK 6ecnepebonHOro NuTaHus

NCTOYHMKWN BECMEPEBEOMHOIO NMUTAHKSA MMMNY/IbC ®OPA 33 10-80 kBA

. Kabenwn 3azemneHus n HEI7ITpa}'II/I AOJDKHbBI 6bITb noAKAK4YeHbl B COOTBETCTBUN C Tpe6OBaHI/IFIMI/I
MPOMBbILLUNEHHbBIX PEernaMeHTOB 1 3aKOHOAaTeNnbCTBa.

° Ecnn noaknr4yaemble Kabenu He NPOXOAAT Yepe3 MOHTaXHble OTBEPCTUA, NX HeO6XOAI/IMO 3a-
KpbITb 3alMTHbIMW 3arnyLkamm

3.7 | Ka6enun KoHTpoNsi N 06MeHa faHHbIMM

Ha 3aaHei naHenn VB pacnonoxeHbl KNeMMbl «CyXUX» (PeneinHblX) KOHTAaKTOB 1 KOMMYHUKALMOHHbIe
nHTepdeiickl (RS232, RS485, cnoT anst yctaHoBkM SNMP kapTbl, MOpTbl A/18 NogKkAoYeHns kabener na-
pannenbHoin paboTbl 1 USB nopT). PacnonoxeHne KOMMYHVKaLMOHHbIX MOPTOB 1 C/IOTOB NPUBEAEHO
Ha puCcyHke 3.8.

o ——— VIHTennextyanbHblii cnot
MopTbl NapannenbHoii pabotsl —— Yy

Xonopubiii crapt ——— || ™ Rs485
usB RS RS232
Cyxvie KOHTaKTbI
BbIkntouaTeNb CePBUCHOTO / \
6aiinaca Bolkniodarens BX0ga
baiinaca

o BbikntouaTens Bxoaa

BbIX0AHOI BbIKNtOUATENL —/

KnemMbl cunoBbix
NOAKNOUEHMIA

(a) 10-40 kBA 6e3 omceka 014 8cmpoeHHbIX AKb

©
Q

VHTennexTyanbHblit cnor —_ |k |

MopTbl NapannenbHoii pabotbl — |

RS485 — |

Jl_— Cyxue kowTakTbi

—— USB

@
™ RS232

(6) 10-30 KBA c omcekom 07157 8cmpoeHHbIX AKBb

VIHTennekTyanbHblit 1ot ——| Cyxue KOHTaKTbI
, O H
MopTbl NapannenbHoil pa6otsl USB
J
RS485 RS232

(8) 40 KBA c omcekom 05151 ecmpoeHHbix AKb




PyKoBOACTBO Mo aKcnyaTaumm
VI MI IyA b' : NCTOYHVK 6ecriepe6oiiHOro NTaHus

WNCTOYHWKMN BECMEPEBOMHOMO NMUTAHMUS MMMNY/bC ®OPA 33 10-80 kBA
RS485 —
—  Cyxvie KOHTaKTbI
MopTbl NapannensHoii paborsl —t1 USB
& |
VIHTeANeKTyanbHbIA cioT —| RS232

(2) 60 KBA c omcekom 0714 ecmpoeHHbIX AKb
PucyHok 3.8. KoMMyHUKQUUOHHble UHMep@elics! U «Cyxue» KOHMakmel

3.7.1. HTepdeiic «cyxmx» KOHTaKTOB

NHTepdelic «cyxme» (peneiiHble) KOHTaKTbl BK/IOYaeT NOPTbl BBOAA/BbIBOAA, MPY 3TOM HEKOTOPbIe KOH-
TakTbl MOTYT 6bITb HACTPOEHbI Kak BXOAHbIe MopTbl. VIBM ByAeT NpyHMMaTb CUrHabl C 3TUX KOHTaKTOB
NS MHALMALMN KOHKPETHbIX AelicTBuin. Korga MBI BeINOAHAET Kakve — nnbo gelicteus, B moxeT
OTNPaBNATbL CUrHaN Yepes NHTePPenc «CyXoro» KOHTakTa Ha BHeLLIHMe YCTPONCTBa ANS NHAMKALWK CO-
cTosHMSA VIBIM nnn BbINONHEHNS KaKUX — N60 AeCTBUA. PYHKLMN «CyXMX» KOHTAaKTOB NpeAcTaB/ieHbl
B Tabnuue 3.5.

Ta6nuua 3.5. DyHKLMUN NOPTOB peneliHbIX KOHTAaKTOB M0 YMO/YaHNIO

MopT HanmeHoBaHune PyHKUUA
EPO-1 REMOTE _EPO_NO CpabatbiBaHue komaHAbl EPO (aBapuiiHoe oTkatoueHme VIBIT)
NpY KOPOTKOM 3aMbIKaHNW € KOHTakToM EPO-2
EPO-2 +24V_DRY +24 B
EPO-3 +24V_DRY +24 B
EPO-4 REMOTE_EPO_NC Egg(_i;TblBaHme KoMaHzbl EPO npu oTK/IlOUYEHWM OT KOHTaKTa
TEMP-1 ENV_TEMP M3mepeHVve TemnepaTypbl OKpyXatoLLeli cpespbl
TEMP-2 TEMP_COM O6Luas knemma Ana onpefeneHuns TemnepaTypbl
TEMP-3 TEMP_COM Ob6Lasa knemma Ana onpejeneHns TemnepaTypebl
TEMP-4 TEMP_BAT VM3mepeHne Temnepatypbl AKB

BXOZHOW «Cyx0M» KOHTaKT, PyHKLMS HacTpanBaemas.
1P1-1 BCB Status Mo ymonyaHuo: CocTosiHve aBToMaTa AKB 1 aBTomat AKB
- OHnaiiH (reHepupyeTca CurHan oTcyTcTBMs baTtapew, ecin
cBA3b ¢ aBTomaToM AKB notepsHa)

1P1-2 GND_DRY O6Lwmii (3a3eMneHne) ans +24 B
BX0OAHOM «Cyxoli» KOHTAKT. JaHHas GyHKLMA SBNSETCS Ha-
1P2-3 BCB_Online cTpansaeMoi. Mpu 3aMbIKaHUM € KOHTaKToM IP2-4 akTBMpPY-
eTca KOHTPOAb coctosiHma AB AKB
1P2-4 GND_DRY O6LwWmin (3a3emneHne) ans +24 B
BXOAHOM «CyX0li» KOHTaKT. JaHHas GyHKLMA SBASETCS Ha-
IP3-5 GEN_CONNECTED CTpanBaeMoi.
[0 yMOn4aHuto: pexunm paboTbl OT reHepaTopa
IP3-6 +24V_DRY +24B

34
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PykoBOACTBO MO 3KCMAyaTaLmm
VI MI IyA b' : NCTOYHVK becnepeboiiHoro NnuTaHus

WNCTOYHWKMN BECMEPEBOMHOMO NMUTAHMUS MMIMY/IbC ®OPA 33 10-80 kBA

MopT HanmeHoBaHune DyHKLUA

BbIXOAHOVI «CyXOli» KOHTaKT (HOPMaibHO 3aMKHYTbIN). [laH-
OP1-1 BAT_LOW_ALARM_NC Hasa PyHKLMSA SBNSeTCA HacTpanBaeMo.
Mo ymonuaHuio: Hnskoe HanpsixeHne AKB.

BbIXOAHOV «CyXOli» KOHTaKT (HOPMasbHO Pa30MKHYTbIN).
OP1-2 BAT_LOW_ALARM_NO | laHHast yHKLMSA ABNSIETCA HacTpanBaeMori.

Mo ymonuaHuto: Hnskoe HanpsixeHne AKB.
OP1-3 BAT_LOW_ALARM_GND | O6wwuin gns OP1-1 n OP1-2

BbIXOAHOVI «CyXOli» KOHTAKT (HOPManbHO 3aMKHYTbIN). [laH-
0oP2-4 GENERAL_ALARM_NC  Has pyHKLMSA 9BNSETCA HacTpariBaemoli.
Mo ymonuaHuto: ObLan Tpesora

BbIXOAHOVI «CyXOli» KOHTAKT (HOPMasbHO PAa30MKHYTbIA).
OP2-5 GENERAL_ALARM_NO | [laHHas GyHKLMS ABASETCA HacTpanBaeMoii.

Mo ymonyaHuto: O6LLaa Tpesora
OP2-6 GENERAL_ALARM_GND  O6wwii ana OP2-4 n OP2-5

BbIXOAHOM «CyXOli» KOHTaKT (HOPManbHO 3aMKHYTbIN). JaH-
OP3-1 UTILITY_FAIL_NC Has YHKLMSA SBNSIeTCA HacTpanBaeMoli.
Mo ymonyaHuto: OTKNOHEHVEe CeTN OT HOPMbI

BbIXOAHOM «CyXOli» KOHTAKT (HOPManbHO Pa3OMKHYTbIN).

OP3-2 UTILITY_FAIL_NO [JaHHasa GyHKUMA ABNAETCS HacTpanBaemon.
Mo ymonyaHunto: OTKIOHEHMEe CeTN OT HOPMbI
OP3-3 UTILITY_FAIL_GND O6wwii ana OP3-1 n OP3-2
BbIXOAHOM «CyXOli» KOHTAKT. JaHHas GyHKLMS ABNSeTCs
OP4-4 BCB Drive HacTpavBaeMor.
Mo ymonuaHuto: ynpasneHune AB AKB
OP4-5 GND_DRY 06wuit (3a3emneHne) ana +24 B
OP4-6 +24V_DRY +24 B
MNPUMEYAHUE
LIIJ ®YHKLMM NOPTOB pefieriHbiX KOHTaKTOB MOXHO HaCcTPOUTb MPY MOMOLLM NPOrpamMmMHOro

obecneyveHus ana HacTpoku VBT,

BXoAHOI NOPT ANCTaHLIMOHHOIO aBapMIAHOI0 OTK/IOUEeHUsA NuTaHus (EPO)

KoHTakTbl EPO1-4 9BNSIHOTCS BXOAHBIMU NOPTaMU ANt AUCTAHLMOHHOIO aBapuinHoro otkatoueHms VBN,
[ins HopmanbHoM paboTbl VB koHTakT EPO-4 fonxeH 6biTb 3aMKHYT € KOHTakToM EPO-3, a KOHTaKT
EPO-1 gomkeH 6bITb OTKAOUYEH OT KoHTakTa EPO-2. KomaHga EPO cpabaTbiBaeT npu pasMmblKaHUN
EPO-4 n EPO-3 nnu npo 3ambikaHuu EPO-1 1 EPO-2. Cxema nopTa nokasaHa Ha pucyHke 3.9, a onncaHune
nopTa NpuBOANUTCA B Tabnuue 3.6.




PyKoBOACTBO Mo aKcnyaTaumm
VI MI IyA b' : NCTOYHVK 6ecnepeboiiHOro NuTaHns

WNCTOYHWKMN BECMEPEBOMHOMO NMUTAHMUS MMMNY/bC ®OPA 33 10-80 kBA

~
» +24V

24V -ﬂ +24v

EPO

+24V
+24V

o
z
o
o
w

EPO_NC

PucyHok 3.9. Cxema 8x00H020 nopma 0158 OUCMAHYUOHHOU noda4u kKomaHdsl EPO
Ta6nuua 3.6. OnrcaHve BXOAHOr0 NopTa A5 ANCTaHLMOHHOro oTK/toueHus (EPO)
MopT HaumeHoBaHue DPyHKLUUA
EPO-1 REMOTE_EPO_NO CpabaTblBaHue npu noakntoveHnn K EPO-2 ‘
EPO-2 +24V_DRY +248B |
EPO-3 +24V_DRY +24B |
EPO-4 REMOTE_EPO_NC  CpabatbiBaHuve npu oTKIYeHUn oT EPO-3 ‘

MPUMEYAHVUE
LII_J Mpv HopmaneHoW paboTte kOHTakTbl EPO-1 1 EPO-2 f0XHbI 6bITh Pa30MKHYTHI.

NHTepdeiic onpeaeneHns TemnepaTtypbl AKB U okpy>katoLueii cpegbl

BxogHble KOHTaKkTbl mopTa TEMP npegHasHaueHbl Ans 3mepeHust TemnepaTypbl AKB 1 okpyatoLLei
CpeAbl, YTO UCMOb3YeTCs NPU KOHTPOJIE OKPYXXatoLLen cpespbl 1 GyHKLmY TemnepaTypHOn KomneHcaumum
3apsga AKb cootBeTcTBeHHO. Cxema nHTepdericos Ana TEMP_1-4 nokasaHa Ha pucyHke 3.10, a onvcaHve
nHTepdelica npnseaeHo B Tabauue 3.7.

TEMP_ENV
TEMP_GND
TEMP_GND
TEMP_BAT

I
TEMP (= @ o |

]

PucyHok 3.10. [Topmel TEMP 1-4 955 onpedeneHus memnepamyps!

Ta6nuua 3.7. OnncaHue TEMP 1-4

MopT HaunmeHoBaHue DyHKLUUA
TEMP-1 ENV_TEMP OnpegzeneHvie TemMnepaTypbl OKpYyXatoLLet cpesbl ‘
TEMP-2 TEMP_COM ObLas knemma ‘
TEMP-3 TEMP_COM 061Was Kiemma |
TEMP-4 TEMP_BAT OnpegeneHune Temnepatypbl AKb ‘
36
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PykoBOACTBO MO 3KCMAyaTaLmm
VI MI IyA b' : NCTOYHVK becnepeboiiHoro NnuTaHus

WNCTOYHWKMN BECMEPEBOMHOMO NMUTAHMUS MMIMY/IbC ®OPA 33 10-80 kBA

NPUMEYAHWE
LIIJ [ins n3mepeHna TemnepaTypbl Heobxoanm TepmoaaTumk (R25 = 5 KOm, B25/50 = 3275),
KOTOPbI 3aKa3blBaeTCs AOMNOAHNTENbHO.

«Cyxoii» KOHTAKT BXo4a reHepaTopa

®yHKUper nopTa IP3 (MHbI 5-6) N0 yMONYaHWIO ABASETCA UHTEPdENC AN OTCAEXMBAHNA PeXMa PaboTbl
oT reHeparopa. Mpu noakntoueHnn KoHTakTa IP3-5 k +24B (IP3-6), MBI nepekntoyaeTcs B pexXunm paboTsbl
oT reHepatopa. Cxema nopTa nokasaHa Ha pucyHke 3.11, onucaHve nopta NpuBoOANTCA B Tabnutie 3.8.

+24v B +24v T 22y
Teled

IP1-3
AUX-N.O.

Generator

GND
GND

BCB_ONL

BCB_STATUS

PucyHok 3.11. Cxema 8x00HO20 nopma 07151 8x00a 2eHepamopa

Ta6nuua 3.8. OnvcaHne BXOAHOrO NOPTa A/l BXOAA reHepaTopa

MopT ‘ HanmeHoBaHue ‘ DyHKUUA
IP3-5 GEN_CONNECTED | M0 yMONUYaHWIO: «CyXOli» KOHTaKT KOMaHAbl paboTbl OT reHepaTopa. ‘
IP3-6 +24V_DRY +24B |

BXOAHO NOPT KOHTPOSA 1 BbIXOAHO NopT ynpaeneHus AB AKB

PyHKUmMaMM OP4 4-6 no ymonyaHuo ABASIOTCA NOPThl Ans ynpasneHus AB AKB. Mpu nogkntodeHnn
OP4-4 n OP4-5 Kk MexaHun3My cpabaTtbiBaHua AB AKB, nopT OP4-4 MoxeT BblAaTb NPUBOAHOWN CUTHaN
(+24 B nocr. Toka, 100 MA) ans cpabateiBaHWs BeikntovaTens AKb npu cpabatbiBaHnn EPO nnm cnyvae
pa3psaga AKB. MopTel IP1-1 1 IP1-3 npegHa3HadeHbl 418 KOHTponsa coctoaHma AB AKB. Korga AB AKB
3aMKHYT, 3T0 ykasbiBaeT uTo AKB nogkntodeHsl k MBI, Koraa oH pasomkHYT, NOAaéTca CUrHan Tpesoru
06 oTktoyeHnn AKB. Cxema nopTa nokasaHa Ha pucyHke 3.12, a onvcaHve npuBoanTcs B Tabnuue 3.9.

~ ~
<24V 24V 24y

P13 |[m ®© @ © @ @ opa
(%2}
B2 % g’ % I— AUX-N.O
£ ° a0 uxno
(n‘ O
o [5a]
2 Generator

PucyHok 3.12. [Topm AB AKb




PyKoBOACTBO Mo aKcnyaTaumm
VI MI IyA b' : NCTOYHVK 6ecnepeboiiHOro NuTaHns

WNCTOYHWKMN BECMEPEBOMHOMO NMUTAHMUS MMMNY/bC ®OPA 33 10-80 kBA

Ta6nunua 3.9. OnucaHue nopta AB AKB

MopT HanmeHoBaHue DyHKLUA
1P1-1 BCB_Status CocTtosaHune AB AKB,

noAkstouaeTcs K IP1-2 uepes gon. KOHTakTbl aBTomaTta AKB
1P1-2 GND_DRY Oo6wwii ans +24 B

DyHKUMA KOHTpoNA cocTossHNS AB AKB,
aKTUBMPYeTCA NPWY 3aMblkaHuK ¢ IP2-4

1P2-4 GND_DRY O6LWuit ans +24 B

Bbixoa curHana ynpasnernus AB AKB, +24B,
MaKcrManbHbI Tok 100 MA.

IP2-3 BCB_Online

Opa-4 BCB Drive MpwuBog ynpasneHua AB AKb nogkntodaeTcs K KOHTakTam
OP4-4 n OP4-5

OP4-5 GND_DRY O6wmit ana +24 B

OP4-6 +24V_DRY +24 B

NHTepdeiic BLIXOAHOIO «CyXoro» KOHTaKTa npeaynpexaeHus o coctosHum AKb

Mo ymonyaHus nopt OP1 ciyXuT Anst BbIBOAA NpesynpexXAeHnNs 0 HU3KOM Hanps>keHUn (HU3KOM 3apsje)
Ha maccmse AKB. Korga HanpskeHne Ha maccne AKB nagaeT Hke 3a,aHHOro, BCTPOEHHOE pesie pas-
MbIKaeT HOpMasibHO 3aMKHYTble (OP1-1 1 OP1-3) 1 3aMbIKaeT HOPMasibHO Pa3oMKHyTble (OP1-2 n OP1-3)
KOHTaKTbl. KOHTaKTbl pene 1n3011MpoBaHbl OT BHYTPeHHUX Leneid VIBM. Cxema nopTa nokasaHa Ha pucyHke
3.13, a onncaHve npusoAnTcs B Tabauue 3.10.

1

o
z
o

BAT_LOW_NC

BAT LOW NO

PucyHok 3.13. Cxema uHmepelica 8bIx00H020 peseliHo20 KOHMakmMa npedynpexcoeHus
0 HuU3KoMm HanpsieHuu AKb

Ta6nuua 3.10. OnncaHme uHTepdelica BbIXOAHOTO peneliHoro KoHTaKkTa npeaynpexxaeHus AKb

MopT HanmeHoBaHune DYyHKLUA

KOHTaKT pene npesynpexzaeHns 0 HU3KOM HarnpsxkeHUn
OP1-1 BAT_LOW_ALARM_NC | Ha AKB (HopmanbHO 3aMKHYTbI), pa3MbikaeTcs BO Bpemsi
npegynpexaeHus

KoHTaKT pene npeaynpexaeHnst 0 HU3KOM HamnpsXXeHUn
OP1-2 BAT_LOW_ALARM_NO | Ha AKE (HopManbHO pa3oMKHyYTbIN), 3aMblkaeTcs BO BpeMst
npeaynpexaeHuns

OP1-3 BAT_LOW_ALARM_GND | O6LNii KOHTaKT
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PykoBOACTBO Mo 3KcnyaTaumm

m Mny A bc NCTOYHUK 68CI'IepE60I7IHOFO NMANTaHUA

WNCTOYHWKMN BECMEPEBOMHOMO NMUTAHMUS MMIMY/IbC ®OPA 33 10-80 kBA

NHTepdeiic BbIXOAHOro 6ecnoTeHLMaNbHOro KOHTaKTa o6Leii TpesBoru

®yHKumen OP2 No yMon4aHWio ABASETCH MHTepdeic BbIXOAHOMO «CyXOoro» KOHTakTa obLueli TpeBoru.
Korga cpabaTbiBatoT OAHO WM HECKONBKO MpeaynpexXAeHnii, BCnoMoraTelbHbI pefieiiHblii KOHTaKT
aKTUBMpPYeTCA NyTEM nepektoyveHns pene. Cxema nopTa nokasaHa Ha pucyHke 3.14, a onvucaHune npu-

BOAUTCA B Tabnumue 3.11.
U
ﬂw rg

GND

ALARM_LOW_NC
ALARM LOW NO

PucyHok 3.14. Cxema uHmepgelica 8b1x00H020 peneliHo20 KOHMakma obwjeli mpesoau

Ta6nuua 3.11. OnucaHme nHTepdeiica BbIXOAHOIO peneiiHoOro KOHTaKTa o6Lueli TpeBoru

MopTt ‘ HanmeHoBaHue ‘ DYyHKUMSA

0P2-4 GENERAL_ALARM_NC KoHTakT pene o6uiero npeaynpexaeHns (HopmasbHO 3aMKHY- ‘
ThIli), pa3MblKaeTCcs BO BPeMs MpeayrnpexaeHus

opP2-5 GENERAL_ALARM_NO KoHTaKkT pene obLuero npeaynpexaeHus (HopMaabHO pasom- ‘

KHYTbI), 3aMbIKaeTCs BO BpeMs NpeyrnpexzeHns
OP2-6 GENERAL_ALARM_GND | O6uwas kneMma ‘

NHTepdeiic BEIXOAHOIO «CyXoro» KOHTaKTa npeaynpeXxaeHns oTkasa ceTum

®yHKuUmelt OP3 no yMonyaHuio ABNsieTcs HTepdeic BbIXOAHOro 6ecrnoTeHLManbHoro KOHTakTa npea-
ynpexzeHuns oTkasa ceTu. [pu oTkase anekTpoceTn Ha Bxoge VB, cnctema BbIAACT NpeaynpexaeHne
06 3TOM COBLITUM MyTemM cpabaTblBaHNS BCTPOEHHOrO pese 1 M3MeHeHUs NMONOXKEHWA KOHTaKToOB
OP1-1 1 OP1-2. Cxema UHTepdeiica nokasaHa Ha pucyHke 3.15, a onncaHne NnpusBoAnTcs B Tabamue 3.12.

OP3

UTILITY_FAIL_NC
UTILITY FAIL NO

PucyHok 3.15. Cxema uHmepgelica 8bIXx00H020 peneliHo20 KOHMAKmMa npedynpexcdeHus omkasa cemu




PyKoBOACTBO Mo aKcnyaTaumm
VI MI IyA b' : NCTOYHVK 6ecnepeboiiHOro NuTaHns

WNCTOYHWKMN BECMEPEBOMHOMO NMUTAHMUS MMMNY/bC ®OPA 33 10-80 kBA

Ta6nuua 3.12. OnucaHme nHTepdeiica BbIXOAHOrO pefnieliHOro KOHTakTa npeaynpexaeHus
oTKasa ceTu

HanmeHoBaHue
OP3-1 UTILITY_FAIL_NC KoHTakT pene npeAynpexaeHus o c6oe B ceTn (HopmanbHo
3aMKHYTbI), pa3MblkaeTcs BO BpeMs NpeayrnpexaeHuns
0P3-2 UTILITY_FAIL_NO KoHTakT pene npeaynpexaeHus o c6oe B ceTn (HopmanbHo ‘
Pa30MKHYTbI), 3aMblkaeTCst BO Bpems npejynpexzaeHus
OP3-3 UTILITY_FAIL_GND 0O6uwasa knemma ‘

3.7.2. HTepeiic o6MeHa faHHbIMUN

BcTpoeHHble KOMMYHMKAaLMOHHbIEe NOpThl R$232, RS485 1 USB o6ecneunBatoT nepegady nociefosa-
Te/IbHbIX JAHHbIX, KOTOPbIE MOTYT UCMO/1b30BaTbCA aBTOPU30BaHHbLIMY CNeLVanucTamMm A8 HaCTPOVKN
MBI npy npoBeAeHUM NyckOHaNaA04HbIX paboT, BBOAE B IKCMTyaTaLMio U TEXHNYECKOM 06CNYXMBaHNN
(HeobxoAMMoO creumanmsnpoBaHHoe MM0). Takxke 3TV HTepelicbl MOryT NCMOb30BaTLCS ANA UHTErpa-
unn VBM B I0KabHYHO CUCTEMY MOHUTOPUHIA COCTOSHNA 060pyA0BaHSA.

SNMP kapTa: 419 06MeHa AaHHbIMU (OMLMOHANBHO).

MNHTennekTyanbHbIA CNOT: NpesHasHaueH A5 yCTaHOBKYM AOMONHUTENbHON pacluMpeHHOV Bepcum KapTbl
«CYXUX» KOHTaKTOB 1M SNMP-kapTbl MOHUTOPUHra cocTosHMA VBIM no nokansHoM ceTu (ONLUMOoHaNbLHO).
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PykoBOACTBO MO 3KCMAyaTaLmm
VI MI IyA b' : NCTOYHVK becnepeboiiHoro NnuTaHus

WNCTOYHWKMN BECMEPEBOMHOMO NMUTAHMUS MMIMY/IbC ®OPA 33 10-80 kBA

4/ TlaHenb onepaTopa
o000

4.1 | MaHenb onepaTopa

MNaHenb onepatopa VIBM pa3geneHa Ha ABe GpyHKLUMOHaNbHbIX 06n1acTi: CBETOANOAHBIA NHAMKATOP
N CeHCopHbIN XKK-3kpaH.
CTpyKTypa onepaTopckoro ny/bTa ynpasieHus 1 MHAMKALMM NoKasaHa Ha pucyHke 4.1.
/—1
ol / o

5 /

] ©

1: CeHcopHbIl XK-3kpaH 2: indukamop cocmosHus
PucyHok 4.1. [TaHesb onepamopa

4.1.1. CBeTOAUOAHLIA MHANKATOP

Ha naHenn ynpasneHvs pacnonoxeH CBETOANOAHbIN UHAMKATOP, KOTOPbIN 0TobpaxaeT cTaTyc paboTs! MBI

N Hannume HencnpasHoCTel (aBapuUnHbIX COCTOSHMIA). OnuncaHve NHAVKaTopa NpusejeHo B Tabnuue 4.1.

Ta6nunua 4.1. OnnucaHne COCTOAHUA NHAMKaTOpa

NHpnkaTop CocTtosiHne OnucaHne
3enéHblli | HopManbHbIV pexiyM paboThbl
VHAVKaTOp COCTOAHNSA KpacHbii | ABapus ‘

XKEnTblIii Ob6uas Tpesora ‘

Bo Bpems paboTbl MBI nmetoTca ABa Tvna 3ByKOBOro CMrHana TpPeBorn, kak mokasaHo B Tabnuue 4.2.

Ta6nunua 4.2. OnnucaHue 3ByKOBOFO CUrHana TpeBorun

CurHan Tpesorm OnucaHne

[Ba KOPOTKUX N O4NH Koraa B cucteme nmeetcsi obuiasn TpeBora (Hanpmmep, 0TKa3 BXOAHOW
ANVHHBIA CUrHana TpeBorun ceTn).

HeﬂpepblBHbIVl ChrHan Korga B cucreme nmerotcs CepbéBHble oTKasbl (BbIXOZ 13 CTpOsA KOMNO-
TpeBoru HEHTOB CUCTEMBbI).




PyKoBoACTBO No aKkcnyaTaLmm
I/IMI Iy b' : NCTOYHWK B6ecriepeboMHOro NuTaHus

WNCTOYHWKMN BECMIEPEBOMHOMO MUTAHMS MMMNY/bC ®OPA 33 10-80 kBA

4.1.2. CeHcopHbI XXK-Ancnnew ¢ UHTYUTUBHO-MOHATHLIM UHTep¢EeicoM NO3BOJISA-
eT npocMaTpuBaTb NHPpOpMaLMIo 0 cocTossHMM VBT, ynpaBasite peXkumamMmm ero
pa6oTbl, a TaKXKe BbIBOANTb U USMEHATb 3Ha4YEHUS OTAE/IbHbIX NapaMeTpoB.

|_|pI/I BKkAtoYeHun NBIT cnctema OCyLLIeCTBNAET CaMOMNpPOBEPKY, MOC/ie Yero 3arpyxaeTcd 3actaBka, a 3a-
Tem — JOMaLLHAS CTPaHMLa (MokasaHa Ha pUCyHKe 4.2).

I/IMnV&I:C

FAE, [106po noxarnosars !

Moxanyiicra, pa36s/lHei Nocne oTkoyeH 0 2024/06/20 15:06:01

!
@HHble
Ll YposeHb 3apaaa AKB 0.0%
F)CobbiTns
B KoHpur A B c AKB +/- 0.0/0.0v
0.0V 00V 0.0V
@VYnpas
" 1 A Neperpyska no MoLHOCT. ..
1 1
A m— —
# 1 A
e R v Mo
- A Orkas sentnnatopa Gail...

PucyHok 4.2. [nasHas cmpaHuya

JOMaLUHAS CTPaHMLA COCTOUT U3 CTPOKM COCTOSIHWUSA, 061acTL oTobpaxeHnst HGopmaumm, obnactu
0TObpaXeHNs aBapUHbIX COOBLLIEHNIA 1 FIaBHOrO MeHHO.

+ CTpoKa cocTosiHUA

CTpOKa COCTOAHMA COAEPXKNT I/IH(bOpMaLU/II-O 06 m3gennn, MOLWHOCTKN, pexnme pa6OTbI n Konn-
yecTee MOAyJ’IeIZ B CCTEME, a TaKXKe CMCTeEMHOE BpeMsA.

+  Mpepynpexxpaatowas nHpopmalms

OtobpaxaeTtcs npegynpexgaatoas nHpopmaums VBT, KpacHbili LBeT 0603Ha4YaeT curHan
06 aBapuu, opaHxeBblli 0603HayvaeT 0bLLyto TpeBory.

+  OTO6pakeHMe MHPopmauum
B aTol 0bnacTtn, nonb3oBaTento 4OCTyrnHa MHGopmMaLmio o TekyLmx napametpax BM.

HanpsixeHne nMHMKM 6alinaca, HanpsixxeHe Ha BXOAe BbinpsMuTeneli, HanpsxeHne AKB
1 BbIXOZHbIe HaMPsKeHWs NPeACTaB/eHbl B BUAE U3MepUTe/bHbIX MPUE0POB. MOTOK MOLLHOCTY
NUMUTUPYeTCSH aHUMaLMei MoToKa IHepPruu.

+ T[naBHoOe MeHI0

[naBHOe MeHo BK/ItOUaeT B cebsi cieaytoLLe OCHOBHble pasgensbl: JaHHble (VIBIM), XypHan co-
6bITNA, HacTpolika, YnpasneHue. C NOMOLLbIO M1aBHOMO MeHI0 NoJib30BaTeNn MoryT ynpasnsiTe
1 KOHTponnpoBaTb MBI, a Takxe npocMaTpmBaTh BCe N3MEPEHHbIe NapamMeTpbl.

CTpyKTypa AiepeBa raBHOro MeHt0 nokasaHa Ha pucyHke 4.3.
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PyKoBOZCTBO MO 3KCMIyaTauum
VIMI Iy bl : MNCTOYHWK 6ecnepebonHOro NuTaHus

NCTOYHMKWN BECMEPEBEOMHOIO NMUTAHKSA MMMNY/IbC ®OPA 33 10-80 kBA

> [naBHOe MeHIo

barinac
CeTb

Bbixog

= nen Harpyska

il

AKB

HdpopmaLms

XK-gucnneii VBN — Kog aBapuu

TekyLljas TpeBora
> XKypHan
XypHan Tpesor _{ q3biK ‘
—{ PYHK. CUHXP. ‘
—{ HacTpotiku gucrines ‘
—{ V3MeHnTb naposb ‘
> Hacrporiku } HacTtp. o6meHa AaHHbIMY ‘

Hactpolikn AKb ‘

Hactpoliku cucT. ‘

Kann6poska ‘

T 1 1T T

«Cyxoli» KOHTaKT ‘

DYHKLMOHA/IbHbIE KHOMKN ‘

> YnpaeneHve

KomaHAbl TeCTUpOoBaHUA ‘

PucyHok 4.3. Cmpykmypa 0pesa MeHo




PyKoBoACTBO No aKkcnyaTaLmm
I/IMI Iy b' : NCTOYHWK B6ecriepeboMHOro NuTaHus

WNCTOYHWKMN BECMIEPEBOMHOMO MUTAHMS NMINYJIbC ®OPA 33 10-80 kKBA

4.2 | FnaBHOE MEHIO

[naBHOe MeHIo BK/OYaeT B Cebs cnefytoLime OCHOBHble pa3gensl: aHHble (MBIM), XypHan cobbiTnii,
HacTporika, YnpaBneHue. OnncaHvie pasgenos r1aBHOMO MEeHI0 NpUBeAeHbl HUXe.

4.2.1. Bxop, nonb3oBaTens B cMcTemy

[Ans BxoZa B HTepdeiic BXoAa Nob30BaTesNst B CUCTEMY HEOBXOAMMO HaxXaTb Ha MMKTOrpammy .
B BEpXHEM NpPaBOM Yy raBHOM CTpaHKLbl, Kak MOKa3aHo Ha pucyHke 4.4. ins BXoAa B CUCTEMY U Bbl-
MOJIHEeHVst COOTBETCTBYHOLLMX AOMNYCKY onepaLnii Heo6XoAVMO BBECTM IOTUH ¥ Maposib.

YuéTHas 3anucs:

Naponek:

Bxoa

He nomHio napone

PucyHok 4.4. CmpaHuya exoda 8 cucmemy

4.2.2. MeHo MBI

Mpwv HaxaTnn Ha NukTorpammy @/AaHHble (B N€BOW YaCTW 3KpaHa), cMcTeMa Neperiaér Ha CTPaHNLYy MeHto
VMBI, B1A KOTOPOW NprBeseH Ha pucyHke 4.5.

yvnyAsc FA b | ) &
BXOJ| BbIXoq Harpyska Barapen Wndpo
{OnasHoe
A B (¢
F)CobbiTis
—0 —0 —0
ooV 0.0V 0.0V
B KoHdur
ov ov ov
@Ynpas
oA oA oA
0Hz 0Hz 0Hz
PF=1 PF=1 PF=1
Bepcusa REC: v0.0 Bepcns INV: v0.0 Cucremubiii ko 1:16384

PucyHok 4.5. MeHto BT
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PyKOBOACTBO no skcnayataymn
NCTOYHUK 6ecnepe60|7|Horo NMANTaHUA

MMMYbC ®OPA 33 10-80 kBA

VIMIMY/ABC

WUCTOYHWKM BECMEPEBOMHOMO MUTAHUSA

NHTepdelic MeHto Wkada cogepXnT NogMeHI0 napameTpoBs baiinaca, BBOAa CETEBOro MUTAHMS, BbIXOAA,
Harpy3ku 1 AKB. Kaxzaoe noAMeHto oTobpaxaeT akTyalbHYH ANS KOHKPETHOro paszaena MHGopMaLmio.
MoapobHas nHeopmaumsa nogmeHto VIBMN npreoanTcs B Tabanue 4.3.

Mepexos Ha CneAytoLLyto CTpaHULy MHGOPMALMIN OCYLLECTBASETCS NYTEM HaXaTUs MUKTOrpaMMbl
1/2 B NpaBOM HVXXHEM yriy.

Ta6nuua 4.3. Pasgensl nogmeHto NBM

LCELELTLS CopaepxxaHune 3HauyeHune
noameHo
\Y Pa3Hble HanpsXKeHns
~ A Tokn no pasam
baiinac -
Hz YacToTa Ha Bxoge 6aiinaca
PF KoappuumeHT MoLHOCTH
\ Pa3Hble HanpsXKeHns
A Tokn no pasam
Bxog (ceTb) =
Hz YacToTa Ha BXoze BbinpaMuTenen
PF KoappuumeHT MoLHOCTH
\ Pa3Hble HanpsXKeHns
A Tokn no pasam
Bbixog
Hz BbixogHas YacTtoTa
PF KoappuumeHT MoLHOCTH
kVA Sout: NMonHas MOLHOCTb
kW Pout: AKTMBHasa MOLLIHOCTb
Harpyska
kvar Qout: PeakTnBHast MOLLIHOCTb
% Harpyska (npoueHT oT moLHocTy MBIM)
KonnuectBo AKE | ObLuee konn4yecTBo noakntoueHnii AKb B ogHoOM nnHeiike
CraTyc yckopeHHoro 3apszka (Boost) /
Cocrosnme AKb nnasatoLLiero nogsapszaa (Float)
Bpems paboTbi ObLee Bpems paboTbl AKb
HanpsixeHne AKB, B | MonoxuTenbHoe / oTprlatesbHoe HanpsxeHuve WinHbl AKB
Tok AKB, A MonoXnTenbHbI / 0TpULATENBHbIN TOK WKHBLI AKB
Barabes YpoBeHb 3apaga (%) TekyLimii npoueHT 3apsga AKb
OcTaBLueecs BpeMs o
CTaBLUeecs BpeMsi aBTOHOMHOro nutaHmsa ot AKb
aBTOHOMUW (MUH)
Temnepggpa AKB Temnepatypa AKB
BrewHan Temnepatypa oKpyXatoLLer cpesbl
Temnepatypa (°C) patypa okpy tHev cped




PyKoBoACTBO No aKkcnyaTaLmm
I/IMI Iy b' : NCTOYHWK B6ecriepeboMHOro NuTaHus

WNCTOYHWKMN BECMIEPEBOMHOMO MUTAHMS MMNYbC ®OPA 33 10-80 kBA

4.2.3. MeHI0 HacTpoek

Mpwy HaXaTUM NUKTOrpaMMbl @Kokdur (B 1€BOM YacTX 3KpaHa), cMcTemMa nepengeTt Ha CTpaHULYy MeHo
HaCTPOKK, Kak MoKasaHo Ha pUcyHKe 4.6.

BHVUMAHUWE!

CocTtaB 1 HanonHeHue Pa34enoB MeHH 3aBUCUT OT YPOBHA A0OCTYMa N MOXET OTANYaTbCA
OT BMAa, NpuBeAeHHOro Ha prcyHKax B pasjene 4.2 HacTosILLero pyKoBOACTBa.

vnyAsc service, /l06po noxanosars ! Q8

{QnasHoe -

DyHKUMA 33N TbI 3KpaHa

®wsn BbIK. 3aLUAThI 3KpaHa m

3anepiKa 3KpaHHOI 3aCTaBKy 3

82Mopynb
[lata v Bpema

[EPSPMN  Txyuion foTa  spews: 2024-05-3109:05:50 &3 | Kongur

Cnpasoutan uHdopMaUma
Bepcua MN0O: 1092.8.200.1.14.0

npas

& rpadpukn

PucyHok 4.6. MeHto Hacmpoek

MeHIo HacTpoek BK/IOUAET CiejytoLLe NOAMEHIO: BbI6GOP A3blKa, CUCTEMHblE GYHKLUW, N3MEHeHe
naposs, HacTpPokn obMeHa AaHHbIMK, HacTpolikn AKB, HacTpoikn cncTembl, GYHKLMUS KannbposKu
N HAaCTPOMKM «CyXMX» KOHTaKTOB.

MapameTpbl HacCTpoeK B MOAMEHI0 NpuBeseHbl B Tabnuue 4.4.

Ta6nuua 4.4. OnncaHve NOAMEHIO MEHI0 HacTpoeK

TekyLwuii a3bIK OTobpaxaeT TeKyLLMii BbIbBpaHHbIN A3bIK
A3bIK AononHuTeNnbHble | YNPOLLUEHHbIV KUTAACKNIA, aHTANIACKUIA, PYCCKW 1 Apyrie
A3bIKV A3bIKN

HacTpoiika cucTeMHbIX | HacTpoiika XpaHUTeNs 9KpaHa, CUCTEMHOTO BPpeMeHM, Mpo-

Cucr. Hact -
P byHKLNIA BepKW namatu n sepcumn MO

V3m. napoab MI3meHeHune naponsa Vi3MeHeHMe nMeHu BXo4a B cncTemy 1 Napons Noib3oBaTens
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VIMIMY/ABC

WUCTOYHWKM BECMEPEBOMHOMO MUTAHUSA

NMoameHto ‘ CopepxaHue
NHTepdeiic obmeHa
AaHHbIMU
MpoTtokon
Cssizb

CkopocTb nepeaaun
AaHHbIX

AZpec ycTpolicTBa
Konnyectso AKB
EmkocTb AKB

HanpsikeHne nna.ato-
Liero nogsapsisa
HanpsikeHue yckopeH-
Horo 3apsga

Hactp. 6ar. HanpsixeHwve EOD (0,6C)
HanpsxeHune EOD
(0,150)
MpoueHTHoe orpaHnye-
HVe 3apaAHOro Toka

KomneHcauus temn.
AKB

Pexxvm cuctembl

O6LLee KONNYEeCTBO
nbn

NaeHTndunkaTop UBM
YcTtaH

Kann6poBka BbIXOAHOIO
HanpspkeHUs

CKOPOCTb MOACTPOKMN
VHBepTOpa
OKHO CYHXPOHM3aLMM
YacToTbl

MapameTpbl KaNM6POB-

Kannbposka
Ku nsgenuns

KoHduryprposaHue
«CYXVX» KOHTAKTOB

CyX. KOHTaKT

PykoBOACTBO Mo 3KcnyaTaumm
NCTOYHVK becnepeboiiHoro NnuTaHus

MMMYbC ®OPA 33 10-80 kBA

OonuncaHne
Bkntouaet B cebss RS232, RS485, USB

Brtoyaet B ce6s npotokonsl MEGA, ModBus_ASCII
1 ModBus_RTU

YcTtaHoBKa CKOpoCTK nepejayn JaHHbIX

YcTaHoBKa ajpeca yCcTpoincTea
YctaHoBka konuyectsa AKB (12B) B o4HOI NnHelKe
YcraHoBka émkocTu AKB B Ay

HacTpoiika HanpsxeHuns naasatolero (Float) noasapsasa
ans anemeHTa AKB (2B)

HacTpoiika HanpsxxeHus yckopeHHoro (Boost) 3apsiaa
ans anemeHTta AKB (2B)

HanpsxeHne EOD gna snemenTa AKB npu toke 0,6C

HanpsxeHne EOD gna snemenTa AKB npu toke 0,15C
3apsAHbIN TOK (MPOLIEHT OT HOMVUHANBHOMO TOKa)

Koadd. TemnepatypHoli komneHcaumm Toka 3apsaa AKb
Pexxum paboTbl crctembl: OANHOUHbIN, NapanienbHbIiA,
OAVHOYHBbIVi SKOHOMUYHbIW, MapaniefbHbl SKOHOMUYHbIN,
LBS, LBS ans napannensHol cucTemsl

YcTaHoBka konnyecTtsa VMBI B napannensHbI cncteme

B ciyyae napannenbHoi cuctembl, MAEHTUOVIKALIMOHHBIV
HomMep HaurHaeTcs ¢ «0»

HaCTpOVIKa BbIXOZHOI0 Hanps>XeHus

KannbpoBka BbIXOAHOro HanpsixeHus VBN

KoHdUryprpoBaHme «Cyxmx» KOHTaKToB




PyKoBoACTBO No aKkcnyaTaLmm
I/IMI Iy b' : NCTOYHWK B6ecriepeboMHOro NuTaHus

WNCTOYHWKMN BECMIEPEBOMHOMO MUTAHMS MMNYbC ®OPA 33 10-80 kBA
NMPUMEYAHUE
HeKOppeKTHble HaCTpOVIKI/\ napameTpoB MOTyT HEratTMBHO NMOBAWVATbL Ha 3KCNAyaTalMOHHbIE

XapakTepuUCTnkKn nsgennsa. HeO6XOAI/IMO obecneunTb nony4yeHme onepatopamm Haanexa-
Liero O6y‘-|eHI/\F| n AoNycKos.

YcraHaBnuBaemblii gns AKE napameTp «C» paBeH CyMMapHO eMKOCTY MogkitoueHHoro k VBN maccmBa.
Hanpumep, ans AKB B 100 A*y, C = 100A.

[JocTyn K TeM AN UHbIM HAacTPoliKamM MOXET OTNYaTbCA B 3aBUCUMOCTL OT YPOBHS ZJOMYCKOB MOJb30-
BaTens. [1py BO3HNKHOBEHMW NHO6bLIX BOMPOCOB CiefyeT 06paTUTLCA K MPOM3BOAUTENHO.

NPEAYNPEXAEHUE
Mepey 3anyckoM cucTembl € 3aZaHHbIMK NapaMeTpaMy Heobxoanmo ybeanTbCa B TOM,
4TO 3aZlaHHOe Yepes MeHto KonnyecTBo AKB NONHOCTBIO COOTBETCTBYET KONYeCTBY dak-

TNYeckn yctaHoBneHHbIX AKB. B MpoTMBHOM c/iydae BO3MOXHO MpUYnHeEHNEe CepbE3HOI0
nospexaeHuns AKb nnn o6opyaoBaHumio.

4.2.4. )XypHan cobbiTU

Mpu HaxaTnK Ha NKTorpammy «CobbITVs» B 1€BOM YaCTLX 3KPaHa, cMCTeMa 0TO6Pa3NT MEH!O XypHana
COBLITUI, 3aperncTPUpPOBaHHbIX B CUCTEME.

B AaHHOM pasjene MeHo O0TobpaxatoTcs noc/ie0BaTe/lbHO NPoM3oLLejLInNe B CUCTEME CObbITUS
1 nHbopMaLmsa O CUrHaiax TPEBOMK, a TakKe BpeMeHU pernctpaumm nx Hadana n okoH4aHus. MeHro
perncTpaummn pasjeneHo Ha /Ba NOAMEHIO: aKTUBHbIe aBapUiiHbIe OMOBEeLLEHWS 1 XXYPHaI NCTopumn
aBapuiiHbIX onoBeLLeHWi (MprBeAeHbl Ha pucyHke 4.7).

vMnyAbLC FAE, [lo6po noxanosars ! R 3
aBapuii
(QMnasHoe "
Howmep [laTa v Bpems WHdopmauus o6 ownbke
1 2024/06/20 14:57:28 Meperpyska no MowHocT KBA
B CobbiTus|
3 2024/06/20 14:57:28 Orkas senTunsTopa Gaiinaca
@ KoHdur
4 2024/06/20 14:57:28 ABAPUITHOE OTKJL.
5 2024/06/20 14:57:28 O6cnysx. py6. BKA.

11
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I/IMI'IV/\I:C

PykoBoACTBO MO 3KCnayaTaumnm
MNCTOYHWK 6ecnepebonHOro NuTaHus

NCTOYHWKW BECMEPEEONHOIO MUTAHUS

I/IMnV,&hI’:

FAE, [lo6po noxaosats

Avapun Ucropus
asapuii

NMMYJIbC ®OPA 33 10-80 kBA

&
0o

(O TnasHoe

© AaHHble

1

’

S KoHdur

@vnpas B

Howmep

[lata v spema Wrpopmauna o6 ownbie

2024/06/19 16:08:54 Meperpes Gatapeu-MciestyTs

2024/06/19 16:07:45 ToBBILLEHHAR BXOAHAR TemMepaTypa-Mci esHyTn

2024/06/19 16:03:47 OtKas BeHTUnsTOpa Gaiinaca

2024/06/19 16:03:44 Otweta pyuHoro Gaiinaca
2024/06/19 16:03:37 VBT 6n0kupoBan
2024/06/19 16:03:37 System Setting Error

1/130 >

PucyHok 4.7. MeHto scypHana cobeimuli

B tabnviue 4.5. npuBeseH nepeyeHb PerncTpripyemMbix cObbITUI C OMUCAHVAMU.

Ta6nunua 4.5. CNUcoK co6bITniA

Fault Clear

Log Clear

Load On UPS

Load On Bypass

UPS no output

Battery Boost

Battery Float

Battery Discharge
Battery Connected
Battery Not Connected
Maintenance CB Closed
Maintenance CB Open
EPO

EPO -Disappear
Generator Input

Generator Input -
Disappear

PyuHoi1 cbpoc owmbok

3anuncy B XypHasne yaneHbl B py4HOM pexunme

HopMmanbHbIn pexum paboTel. Harpyska nutaeTcs oT MHBEPTOPOB
Harpyska nutaeTcs no AMHUK cTaTuyeckoro barinaca

CnctemMa He BbIJaET HanpsxeHne

AKTMBMPOBAaH pexuM yckopeHHoro 3apsaa AKb

AKTMBMpPOBaH pexuM niasatowero nosapsasa AKb

Pexxunm AKB, 6aTapen pa3psxatoTcs

AKB nogkntoyeHsl K VBT

AKB oTK/t0UeHbI

Bk/toueH cepBUCHbIV Barinac

CepBWuCHbI bainac BbIKItOYeH

AKTUBMPOBaHO aBapuiiHOe OTK/IOYEHMEe NUTaHNs

KomaHza aBapuiiHOro oTKAtOUeHNst OTMeHeHa

MuTtaHne MBI ocyLLecTBAAGTCA OT BHELLHEro pe3epBHOro reHeparopa

BHeLUHWI reHepaTop OTKAOYEH




VIMIMY/ABC

VNCTOYHWKMN BECMEPEBOMHOIO MUTAHUSA

Co6biTue

PykoBoACTBO MO 3KCMAyaTaLmm
NCTOYHMK becrnepeboiHOro NMTaHus

MMMYNbC ®OPA 33 10-80 kBA

OnucaHue

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
Battery Maintenance OK

Battery Maintenance
failed

50

BxogHas ceTb He B HOpMme

MapameTpbl BXOAHO CETV BEPHYANCh K HOpMe
Owwbka YepesoBaHuNs $pas Ha Bxoge balinaca
Owmbka yepesoBaHMA $pa3 Ha BXoge barinaca cHsTa
HanpsixeHre Ha Bxoze 6alinaca He B HOpme
HanpsixeHue Ha Bxoze 6alinaca BepHyn10Ck B HOPMY
OTKa3 Moaynsa barinaca

Mogaynb 6alinaca BepHyICs B HOPMY

Meperpyska 6arnaca

YpoBeHb Harpysku Ha barinace BepHyaCs K Hopme

CocTosiHVe neperpysku B cncremMme 6alinaca NpoAo/IKaeTcd, XoTa Aony-
CTMOE€ BpeMs neperpyskn NCTekso.

Owmbka No AonycTMMON ANNTEeNbHOCTY Neperpysku bainaca cHaTa
YacToTa IMHUM Balinaca BbILNa 3a Npejenbl Avana3oHa oTCIexXBaHNS
YacToTa IMHUK Balinaca BepHynach B AManasoH oTCNeX1BaHNS

Bonee 5 nepekntoueHnin mexay 6ainacom 1 MHBEPTOPOM 3a NOCIeAHNIA Yac
O6HyneHue KonnyecTsa nepekatoyeHnit

KopoTkoe 3amblKaH/e Ha BbIXOZe CUCTEMbI

MpekpalleHVie KOPOTKOro 3aMblKaHWNA Ha BbIXOAE CUCTEMBI

HanpsxkeHne AKB foctrrno 3HaveHusa oTkitoveHns AKb

HanpsikeHne AKB BepHYN0Cb Ha ypOBeHb BbilLie 3HaYeHst oTkIoueHnss AKb
AxkTnsBmpoBsaH Tect AKb

Tect AKB nporigeH nonoXuTenbHo

Tect AKB He npoiigeH (AKE He B Hopme)

AKTUBMPOBaH pexum obcnyxmsanns AKb

CocTosiHMe TexHmYeckoro obcnyxmnsaHua AKb 3aBepLueHo

Mpouecc TexHn4Yeckoro obcnyxmBaHns AKb He 6bin 3aBepPLUEH JOMKHbIM
obpasom
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VIMIMY/ABC

WUCTOYHWKM BECMEPEBOMHOMO MUTAHUSA

PykoBOACTBO Mo 3KcnyaTaumm
NCTOYHVK becnepeboiiHoro NnuTaHus

MMMYbC ®OPA 33 10-80 kBA

Co6biTUe OnucaHue
CocTtosiHne camoamarHocTkm AKB nnv TexHn4eckoro obcnyxnsaHums
Stop Test
AKB ocTaHoBneHO
Fault Clear OWwnbKM copoLLeHbI
Log Clear YpaaneHve xypHana cobbITni

N#Module inserted
N#Module Exit
N#Rectifier Fail

N#Rectifier Fail -
Disappear

N#lInverter Fail

N#lInverter 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#lInverter Overload
Tout

N#lInverter Overload
Tout - Disappear

N#Inverter Over Temp

N#lInverter 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

K cncreme nogkntoueH Moaysib Ne X
OT cucTembl oTKAOYeH Moay b Ne X
Otkas3 Bbinpamutens moayns Ne X

MpekpalleHre oTkasa BbinpsaMutens Moayns Ne X
OTKas nHseptopa mogyns Ne X

MpekpalleHre oTkasa nHeBepTopa B Mogyse Ne X
MNeperpes BbinpamuTens moayns Ne X

MpekpalleHne neperpesa BoiNpaMUTeNs B Mogyne Ne X

OTKa3, HeT NOAK/YUEHNS UK B0KMPOBKa BEHTUASTOPa B Mogyne Ne X
BeHTunATop Ne X BEpHY/ICA B HOPMY
Meperpyska Bbixoga Moayns Ne X

MpekpalleHve neperpysku Boixoga Moayns Ne X

Bbixoz Mogynst Ne X neperpyskeH ¢ MpeBbILLEHVIEM NNMITA BPEMEHN

MpekpalleHvie neperpysku Beixoaa Moaynsi Ne X ¢ MpeBbILLEHVIEM NMMUTa
BPEMeHU

MNeperpes nHsepTopa Moaynsa Ne X

MpekpalleHve neperpesa nHBepTopa Moaynsa Ne X
Mojava NUTaHWA OT MHBEPTOPOB 3anpeLleHa
MpekpalleHve 3anpeta NoAa4un NUTaHNS NHBEPTOPOM

Py4HoOli nepeBo c1cTembl B pexxvim baiinaca
Py4Holi nepeBoj c1CTeMbI B HOPMaNbHbIA PeXnM
Hunskoe HanpsxxeHve AKB

HanpsxkeHne AKB BepHynock B HOpMy

Kabenu AKE nogxntodeHbl B 06paTHOM nopsiake




VIMIMY/ABC

VNCTOYHWKMN BECMEPEBOMHOIO MUTAHUSA

Co6biTue

Battery Wiring Error -
Disappear

N#Inverter Protect

N#Inverter Protect -
Disappear

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
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PykoBoACTBO MO 3KCMAyaTaLmm

MMMYNbC ®OPA 33 10-80 kBA

OnuncaHue
Kabenu AKB noakntoueHbl B HOpMasbHOM Mopsake
CpabaTbiBaHMe 3amTbl MHBepTOpa Mogyns Ne X
MpekpalleHne paboTsl 3aLLnTbl MHBEpTOpa Mogyns Ne X

OTkNtoueHne HeliTpanu Ha Bxoge VBN
OTKa3 BeHTUIATOPa MOAyNs bainaca

Ownbka oTKasa BEHTUAATOPA MOAYA barinaca cHsATa

PyuHoe oTktoueHne moayns Ne X

PyuHoe BKkNtOUEHMe pexrma YCKOPEHHOro 3apsja
PyuHoe BkntoUeHVe pexurma niasarLero noasapsasa
MpouncxoanT 6N0KMPOBOYHOE oTKAtOYUeHMe VBT
Owmnbka NoAKIOHeHNS Kabener napanienbHoOM paboTbl

Owmbka noAkNtoHeHUs Kabener napannenbHoOM paboTbl CHATA
Otka3 AKB nnu 3apsaHoro ycrpoiictea mogynsi Ne X

MpekpatueHne oTkasza AKB nam 3apagHoro yctporictea moayns Ne X
MoTeps pesepBupoBaHma N+X

BoccraHoBneHve pesepBrpoBaHns N+X

AKB paspskeHbl, BbIXO OTK/IOUEH

Owwbka nonHoro paspsaa AKb cHATa

OTKa3 coeavHeHMs kabenen nepegayn faHHbIX

CoegiHeHMe Kabener nepeAayn AaHHbIX BEPHY0CL B HOPMY
Temnepatypa okpyxatoLeri cpegbl AKB Bbille Anana3oHa HacTpoek
Temnepatypa okpyxatoweri cpeabl AKb BepHynacb Hopmy

HewTaTHbIVi curHan CAN BbINPsSMUTENS KOHTPOILHOTO 6/10Kka
CurHan CAN BbINPSAMUTENS KOHTPONILHOMO 6/10Ka BEPHY/ICA B HOPMY
HewTaTHbIli curHan CAN MHBepTOpa KOHTPOALHOro 610Ka

CurHan CAN vHBepTOpa KOHTPOJIbHOTO 6710Ka BEPHY/ICS B HOPMY

Bepcus 1.1.001
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VIMIMY/ABC

WUCTOYHWKM BECMEPEBOMHOMO MUTAHUSA

Co6biTue

PykoBOACTBO Mo 3KcnyaTaumm
NCTOYHVK becnepeboiiHoro NnuTaHus

MMMYbC ®OPA 33 10-80 kBA

OnucaHue

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

N#lInput Volt Detect Fail -

Disappear

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#lInput Curr Unbalance
N#lInput Curr Unbalance

- Disappear
N#DC Bus Over Volt

N#DC Bus Over Volt -
Disappear

N#REC Soft Start Fail

HewTaTHble gaHHble CAN MHBepTOpa KOHTPOJIbHOro 610Ka
[JlaHHble CAN MHBepTOpa KOHTPO/IbHOrO 6/10Kka BEPHYANCHL B HOPMY

npeBbILUeHI/Ie npep,eanoPl Pa3sHOCT MeXAY BbIXOAHBIM TOKOM /ABYX NN
60/51€ee CUNOBbIX MO,EI,yJ'IeI‘/‘I B cucteme

Pa3HOCTb BbIXOAHOr0 TOKa BepHyiack B HOPMY

HewTaTHbIV CUrHaN CUHXPOHM3ALIMM KaXA0ro MoAy st
CUrHan CUHXPOHM3aLMK Kaxaoro Moayns BEpHYICS B HOPMY
HewTaTtHoe 3HaueHWe BXOAHOIo HanpsxeHns Moayns Ne X

3Ha4yeHVie BXOAHOro HanpsxeHus Mogyns Ne X BepHynoCs B HOpPMY
HewtaTHoe 3HaueHne HanpsxeHusa AKB moayns Ne X

O6Hapy>eH BO3BpaT B HOPMY 3HaueHus HanpsikeHus AKB mogynsa Ne X
HewTaTHoe 3HauYeHVe BbIXOAHOro HanpsikeHns moayns Ne X
3HaueHe BbIXOAHOro HanpskeHusa Moy s Ne X BepHY/10Cb B HOpMY
HelwiTaTHOe 3HauYeHWe HanpsXXeHUs 06X0AHON MHUN Moaynsa Ne X

3HaueHe HanpsKeHUs 06X04HON NMHUK Mogyns Ne X BEpHY/I0Cb B HOPMY
HewncnpasHocTb nHBepTOpa Mogyns Ne X

MpekpalleHne HencnpaBHOCT NHBepTOpa B Mogyne Ne X

Temnepatypa Ha BbIxoAe Moaynst Ne X HAXOAUTCA BHe 3a/laHHOrO Anana3oHa
Temnepatypa Ha Bbixoze Mozyns Ne X BepHynacb B HOpMy

[JncbanaHc Toka no $pasam Ha Bxoge moayns Ne X

Tok nnTaHna moaynsa Ne X BepHYICS B HOPMY

MpeBblleHne HanpPsKeHNs WKHbLI Mogyns Ne X

HanpskeHne WwinHbl Mmogynst Ne X BepHYN0Cb B HOPMY

HeBO3MOXHO 3aMyCcTUTb BbinpamMuTens Moaynsa Ne X




PykoBoACTBO MO 3KCMAyaTaLmm

m Mny A bc NCTOYHUK 66CI‘IEP86OVIHOFO NMATaHUA

WNCTOYHWKMN BECMEPEBOMHOMO NMUTAHMUS MMMNY/bC ®OPA 33 10-80 kBA
Co6biTue onucaHune
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#lntelligent Sleep

N#lntelligent Sleep -
Disappear

Manual Transfer to INV

N#Input current limit
Tout

N#Input 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#Inlet 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

54

Beinpsamutens moaynsa Ne X BepHyncs B HOPMY
Pa3omkHyTO pene nHseptopa Moaynsa Ne X
Pene nHeepTtopa Moaynsa Ne X 3aMKHYTO

KopoTkoe 3amMbikaHve penie nHBepTopa Moayns Ne X

KopoTko 3aMKHyTOe pene nHBepTopa Moaysst Ne X BepHYN0Ch B 06bIYHOE
cocTosiHMe

HewTaTHbIE CMrHaNbI CUHXPOHM3auuy LUVIM BeinpamuTens n nHeeptopa

CurHansl cHxpoHusaumn LM BbinpaMuTens 1 nHBepTopa BePHYINCL
B HOpMY

CrcteMa Mogynisi Ne X BOLLIA B PEXXUM MHTENNEKTYaIbHOTO 0XUAaHUS
Crctema Mogynst Ne X BbILLMA M3 peXMa MHTENNeKTYanbHOro 0XMAaHs
PyuHoe nepek/itoyeHne Ha HBEPTOP

McTekno npegensHoe Bpemst IMMUTa Toka Bxoga moayns Ne X

MpekpalleHve NnpeAensHOro BpeMeHy MMnTa Toka Bxoaa moayns Ne X

JaTunk TeMnepaTypbl BO3jyxa Ha BxoAe Moyt Ne X He MOAKIOYUEH 1n
OTK/IHOUUACS

JaTunk TeMnepaTypbl Ha BXoge Mogynsi Ne X BEpHY/ICS B HOPMY

JlaTunk TemnepaTypbl Ha Bbixoze Mogyns Ne X He MOAK/IHOUYEH NN OTKAKO-
uunncs

JaTunk TeMnepaTypbl Ha Bbixoge Moaynsi Ne X BepHYcsi B HOpMY
CAVLLIKOM BbICOKasi TeMnepaTypa Bo3gyxa Ha Bxode Moayns Ne X
TemnepaTypa Bo3jyxa Ha BbixoAe Moayns Ne X BepHynacb B HOpMY

Mogynb Ne X 04MCTUN 3aNm1CK COBOKYMHOW HapaboTku KoHAeHcaTopa
Mogynb Ne X 04MCTUN 3aNmnCK COBOKYMHOW HapaboTKu BEHTUAATOPA
Ounctka xypHana ncropun AKb

MNeperpes AKB

MpekpatleHve neperpesa AKb

VcyepnaH pecypc BeHTUASTOPOB MoAyAs 6alinaca
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VIMIMY/ABC

WUCTOYHWKM BECMEPEBOMHOMO MUTAHUSA

Co6biTue

PykoBOACTBO Mo 3KcnyaTaumm
NCTOYHVK becnepeboiiHoro NnuTaHus

MMMYbC ®OPA 33 10-80 kBA

OnucaHue

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

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

MpekpallieHne cMrHana TpeBoru AOCTVKEHWSt CPOKa 3aMeHbl BEHTUAATO-
poB Moaynsa barinaca

ﬂ,OCTI/IFHyT CpoK npoBefeHns 3aMeHbl KOHAeHCaTopPOoB
I'Iperau.l,eHme CnrHana AoCTMXKeHUA CpoKa 3aMeHbl KOHAEHCATOPOB

McTéx nepuoa TexHn4eckoro OGCHy)KI/IBaHI/IH BEHTUNATOPa MOAYNA

MpekpalyeHe curHana AoCTUXEHNS Neproja TEXHUYECKOro 06C}'Iy)Kl/IBa-
HUA BEHTUIATOPa MOy A

[Jpaiisep IGBT nHseptopa moaynsa Ne X 3abnokmposaH
Owwnbka 6n1okmpoBkn Apaeepa IGBT nHBeptopa moayns Ne X cHsATa

McTéK neprog TeXHUYEeCKoro 06CnyxXMBaHys MblieynaBinBatoLLero
dunbTpa

MpekpallieHvie cvrHana nepruoja TeEXHNYECKoro 06CTyX1BaHNUS Mblaey-
naBAvBatoLLero ¢puabTpa

WcTék nepmog TexHmyeckoro obcnyxmsaHmsa AKb

MpekpalleHne curHana neproja TexHnyeckoro obcnyxmaaHns AKB
OTka3 obmeHa aaHHbIMU BMS AKB

MpekpalleHne oTkasa obMeHa gaHHbIMU ¢ BMS AKB

Otka3 curHana CAN KOHTPOIbHOro 610Ka
CurHan CAN KOHTPONbHOro 6710Ka BEPHYNCS B HOPMY
Hun3koe HanpsxeHue anemeHTa AKb

HanpsxeHwne anemeHTta AKb BepHYNnock B HOpMY

Bbicokoe HanpsxxeHwue snemeHTa AKb

HanpsxxeHwne anemeHTa AKb BepHynock B HOpMy
YpesmepHasa pa3HOCTb HanpsxeHus mexay anemeHtamu AKb
PasHunua HanpsxeHni snemeHToB AKB BepHynacb B HOpMy
CAnwKom Hu3kas Temnepatypa okpyxatoweri cpeabl AKb
Temnepatypa okpyxatoweri cpespl AKb BepHynacb B HOpMy
CnnLKoM BbICOKast Temmnepatypa okpyxatoLeri cpespl AKB

Temnepatypa okpyxatoLeri cpefbl AKb BepHynacb B HOpMyY




VIMIMY/ABC

VNCTOYHWKMN BECMEPEBOMHOIO MUTAHUSA

Co6biTue

PykoBoACTBO MO 3KCMAyaTaLmm
NCTOYHMK becrnepeboiHOro NMTaHus

MMMYNbC ®OPA 33 10-80 kBA

OnucaHue

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

Cucrema BMS 3anpetuna 3apsg AKb

Cucrema BMS paspelunna GyHKLMIO 3apsakm
Cuctema BMS 3anpetuna paspsg AKb

Cucrema BMS BocctaHoBMAa GyHKLMIO pa3psasa

BosiHoBOe cpabaTbiBaHve
HewTaTHbIli curHan CAN KOHTponbHOro 6s10ka 6arinaca

CurHan CAN KOHTpO/IbHOro 6710Ka 6alinaca BepHyACs B HOPMY
OTKNKOUEHME CUNOBOrO NpejoxXpaHnTens bamnaca

CunoBoli NnpeaoxpaHvTens balinaca B Hopme

OwwbkKa Bepcun NporpaMMHoro obecrneyeHus

Owwbka Bepcuu MO cHATa

Owmbka HacTpoeK CUCTeMbI
MeperpeB Moayns 6aiinaca

TemnepaTypa MoAyns 6aiinaca BepHynacb B HOpMy
Kak MUHUMYM ABYM MOAYNSIM MPUCBOEH OANHAKOBbIV MAEHTUGMKATOP
OwwnbKa Ay6nnpoBaHns naeHTUdUKaTOPa MOAYs CHSTa

CurHan Tpesoru yteuku snektponumta AKb

MpekpalleHne curHana Tpesoru yteukn snektponmta AKb

NPUMEYAHUE

L1

PasHble TMMbl CObbITUR npeacTaBneHbl pasHbIMU LiBETaMW MOACBETKN:

(@) 3eN€HbIli - NPON3OLLIIO COBbLITUE;

(6) XXEnTbIih - NogaHo NpeaynpexaeHune;

(B) KpacHblii - npon3oLuén oTkas.

4.2.5. MeHI0 ynpasneHus

Mpwv HaxaTvn NKTorpammMel @Ynpae (B neBoii YacTy skpaHa) cMcTemMa NepeaéT Ha CTPaHNLY MEeHo
«YnpasneHune». MeHt0 yrpas/ieHns COCTOWT M3 ABYX YacTeli: pasgena GyHKLUMOHaIbHBIX KHOMOK, «PYHKLL»,
1 KOMaHJ TecTMpoBaHms — «Tect KoM», Kak 3TO nokasaHo Ha pucyHKax 4.8 n 4.9.
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I/IMI'IV/\I:C

NCTOYHWKW BECMEPEEONHOIO MUTAHUS

I/IMnVﬂI:E

service, [1o6po nox:

PykoBOACTBO MO 3KCnayaTaumum
MNCTOYHWK 6ecnepebonHOro NuTaHus

NMMYJIbC ®OPA 33 10-80 kBA

(O TnasHoe

EVEN ﬁ

b

A\
lug A

82 Moayne

PyuHoe B toueHe

Bes 3syka
uHBepTOpa

Pyuitoit Gaiinac

Ormena pyuHoro

Pt C6poc owmbok

E)Cobbitns @:\
x

&3 KoHdur

“2)
Ex

=

Paspeluenie ek
Moy ns

C6poc HapaGoTkit
BO3AYLIHOrO GUALTPA

B rpadukn

Ouncrus nor

C6poc ncropun AKB

PucyHok 4.8. MeHo QyHK{UOHANbHbIX KHONOK

(O nasHoe

ven (- ] [}
80 Mogysnb T 0TS R AT S — MpuHyAWTeNbHBIA  YCKOPEHHBITE Mnas.
nnas. 3apan 3apan

F)CobbiTus

@ KoHpur

B rpadukn

PucyHok 4.9. MeHto kKoMaHd mecmuposaHusi

OnwncaHne KOMMNOHEHTOB noaMeHH d)yHKLI'VIOHaﬂbeIX KHOMOK nprBeAeHOo HKxXe.

@yHKLI.VIOHaIIbHI:Ie KHOMNKWM
+  OTK/IOYEHUEe U BKIloYeHne 3BYyKa

Haxatve nuktorpammel | &
+ C6poc owmnbok

KacaHviem nukTorpammsl | £

BK/IKOYaeT NN OTKIHOYaeT 3BYK CMITHaN0B OMNoBeLLeHNA CUCTEMBI.

CHPaChIBAOTCA HEAKTVIBHbIE OLUNGKN CUCTEMBI.




PyKoBOACTBO Mo aKcnyaTaumm
VI MI IyA b' : NCTOYHVK 6ecriepe6oiiHOro NTaHus

WNCTOYHWKMN BECMIEPEBOMHOMO MUTAHMS MMNYbC ®OPA 33 10-80 kBA

PyyHoe BK/IlOYEHME U OTK/IIOUYEHUE peXxmma 6aiinaca
MepekatoueHve B pexim barinaca n 0TMeHa AaHHON KOMaHZbl OCYLLLeCTBASETCA KacaHneM
NMUKTOrpamMmel @ nnn ﬂ

PyuyHoe nepeknoyeHne Ha UHBEPTOP

ﬂepeKJ‘I}OHEHV]e 13 pexrnma 6airinaca B HOpMa/’IbeII‘;I PeXnM NPon3BoANTCA KaCaHMEM MUNKTO-

rpaMmbl

C6poc ncropmmn AKb

Ouncrka xypHana gaHHbIX AKB ocyLiecTBsieTcs KacaHneM NuKTorpammbl | B | XXypHan
AaHHbIX AKB BKNtOYatoT B cebst KONMYeCTBO pa3pssAoB, AHel paboTel B bydepHOM pexnme
1 CyMMaPpHYH ANNTENbHOCTb Pa3psajos.

C6poc Hapa6oTKM BO3AYyLUHOro GUnbTpa
Cbpoc BpeMeHV HapaboTKM BO3AYLLIHOIO GpuAbTPa OCYLLEeCTBASETCS MO HaXaTUIo Ha MUKTOrpam-

vy | B . Bpems HapaboTkn BkntouaeT B cebs AHY UCMONB30BAHNS 11 MEPUOZ TEXHUYECKOro
06CnyXBaHWs.

KomaHab! TecTupoBaHusa

58

Tect AKB

Mo HaxaTuto Ha NukTorpammy | E= | cuctema nepeligér B pexxum pabotel oT AKB. Mepea akTu-
BaLeli Tecta He06X04MMO Y6eAnTbCS, YTO IMHNA balinaca ncnpaBHa 1 AOCTYMHA, 1 YTO 3apsaj
AKB coctaenset He MeHee 25%.

TexHu4eckoe o6cnykmnsaHme AKb

Mocne KacaHWNst NNKTOrpamMMbl cnctema nepenaer B pexxnum pabotel ot AKB. laHHas GyHK-
LS Mcrnonb3yeTcs Ans TexHuyveckoro obcnyxmnsanma AKB (TpeHnposka AKB nytem paspsiga

C nocieayoLMm 3apaaom). Ana aktmsaunmn pexnma TpebyroTca HopmasbHasa paboTa (gocTtyn-
HOCTb) baiinaca 1 MUHUManbHbIN 3apsg AKB B 25%.

YckopeHHbIV 3apsg AKB

Mocne kacaHus NVMKTOrpammbl | B4 | cicTema akTMBMPYeT PeXVIM YCKOPEHHOTO (MOBbILIALLEro,
Boost) 3apaaa AKB.

Mnasatowmii noasapsg AKb

Mocsie kacaHust NUKTOrpamMbl | &1 | cucTema nepexoanT B pexmm rniaasatoLero nogsapssa AKB.
OcTaHOBKa TeCTUPOBaHMUSA

Mocne KacaHWsa NUKTOrpammbl , CUCTeMa Npon3BeaeT OTMEHY 3anyLLeHHbIX paHee TecToB
AKB 1 nx TexHu4veckoe o6cnyxmBaHue.
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PykoBOACTBO MO 3KCMAyaTaLmm
VI MI IyA b' : NCTOYHVK becnepeboiiHoro NnuTaHus

WNCTOYHWKMN BECMEPEBOMHOMO NMUTAHMUS MMIMY/IbC ®OPA 33 10-80 kBA

5/ JkcnnyaTauma
00000

5.1 | UPS Start-up

5.1.1. 3anyck B HOpMasibHOM pexxunume

HacTpoiika 1 nepsbIii 3anyck VB foKHBI OCYLLECTBASATLCS NMOC/E NPaBUAbLHON YCTaHOBKM 1 MOAK/HO-
YeHUs YCTPOICTBaA aBTOPM30BaHHbBIM UHXeHepoM. Mpw BkatoUeHnn UBM A0mKHbI 6bITb BbIMOIHEHbI
cnefytoLLpe STanbl:

1. Heobxogumo y6eﬂ,VITbCF|, YTO BCe aBTOMaTM4yeckne BblK/itoHaTe I PasoOMKHYTbI.

2. I'Iooqepé,qu 3aMKHYTb BbIXOAHOVI aBTOMaTNYeCKUiA BbIKNtOYaTe b, BXO,CI,HOI7I aBTOMaTUYeCKn Bbl-
Knro4aTtenb, BXO,CI,HOVI aBTOMaTNYeCKUIA BbIKtOYaTe b uenm 6alinaca, nocse 4ero cMcTemMa Ha4HeT
MHMUManm3aumo.

3. Tlocne 3aBepLUEHWs CUCTeMOI camoamarHocTnkm Ha XK-akpaH 6yzeT BbiBeAeHO rnaBHOe MeHt
CUCTeMbI, MOKa3aHHOe Ha pUCyHKe 4.2.

4. CnepyeT 06paTUTb BHUMAaHME Ha LLKany NMUTaHWSA Ha M1aBHOM CTPaHMLLE — MPOUCXOANT 3anyck
Bbinpamutens UBM.

5. MNpumepHo Yepes 30 cekyHA, CUMBO BbINPSIMUTENS GYAeT HeNPepbIBHO CBETUTLCS 3€1EHbIM LiBe-
TOM, YTO O3HaY4aeT OKOHYaHVe 3anycka BbinpsaMuTens. Of4HOBPEMEHHO BKIUMNTCS LieMb cTaTnye-
ckoro 6aiinaca (Ha Bbixog MBI 6yaeT nogaHo nuTaHme no Lenuv 6arinaca), Nocie Yero HaYHeTCs
3anycK MHBEPTOPOB, MOATBEPXAAIOLLMIACH MATAHVEM VHAMKATOPA.

6. Tocne 3anycka nHeepTopa VBN nepekntounTcs 13 pexriMa banaca B HOpMasbHbI pexum (MuTa-
HWe Harpysku oT UHBepTopa). lMoracHeT nHAMKaTop banaca, NHAMKaTOPLI UHBEPTOPA W Harpy3Ku
6yayT ropeTb 3e/1€HbIM LIBETOM.

7. VB nepellen B HOpManbHbIV pexXxunmM paboTel. He06X041MMO 3aMKHYTb aBTOMATUYECKIIA BbIK/IHO-
YaTtenb BHelwHein AKB, 1 B HauHET 3apsxaTb batapew.

8. 3anyck VBl 3aBepLUéH, K BbIXOAY YCTPOCTBA MOXET 6bITb MOAK/IOYEHA 3alluLLaemMast Harpyska.

R

5.1.2. 3anyck oT AKB («x0nofaHbIA cTapT»)

MBI ®OPA 33 10-80 KBA no3BosseT oCyLLeCcTBUTL 3aMyCck Harpyskin 6e3 Haam4ms OCHOBHOW NUTatoLLen
CeTu C UCMoNb30BaHMeM 3Heprun 6atapeid. Tako pexxunm Ha3blBaeTCst «XONOAHbIA CTapT» U OCyLLecT-
BASIETCS CneAyoLmm 06pasom:

MPUMEYAHUE

lMonb30BaTe/lb MOXET YCTaHOBUTL HEO6XOAMMbIE MapaMeTpbl si3bIka, AaTbl 1 BPEMEHM Yepes
noAmeHto. Mpw 3anycke cucteMbl 6yAyT 3arpy>keHbl COXpaHEHHbIE HacTPOiKy. [onb3oBaTenn
MOFyT MPOCMOTPETh BCe CO6bITVS BO BpeMsi NpoLiecca 3anycka nyTém NpoBepKy MeHH XypHara.

1. yGGAI/ITbCH B TOM, YTO Harpyska oTK/Ko4YeHa OT BbIXo4a 2 COOTBETCTBYHOLLIM el BblkNtoyaTenem
B pacnpejenTtenbHOM WwmuTte nnn O6LL|,I/IM BblK/IFOYaTE/1IEM BbIXOAHOIO Hanps>XXeHnd Ha VBIM (echn
npe,quMOTpeH);

2. MpoBepuUTb NPaBUILHOCTL CEOPKM Macc1Ba akKyMyISTOPHbLIX 6aTapeii, MPOKOHTPOIMPOBaB
HaZleXXHOCTb COeAMHEeHWs 3/IEMEHTOB MeX/y COB60M, a Takke MONSPHOCTb NogktoueHns K MBI




PyKoBOACTBO Mo aKcnyaTaumm
VI MI IyA b' : NCTOYHVK 6ecriepe6oiiHOro NTaHus

WNCTOYHWKMN BECMIEPEBOMHOMO MUTAHMS MMMNY/bC ®OPA 33 10-80 kBA

1 HanpsixeHvie nney AKB B TOUke NMOAKIOYEHNA MacC1Ba K YCTPOICTBY 3aLLMTHOrO OTK/IYEHNS
NN KOMMYTaLMN.
3. Y6eaunTbCs, UTO B CTOMKe (LWKady) KOHCTPYKTMBA MBI NpucyTCTBYET XOTA 6bl OAUH UCNPaBHbIN
C1UNOBOV 610K, PaCCYNTaAHHBIM MO MOLLHOCTY Ha paboTy C MOAKIOYEHHOV Harpy3KoiA.
4. TMonyunTb CBOBGOAHBIV fOCTYN K KHomKe «Cold Start», npeABapUTeNbHO CHAB 3aLLMTHYO 3arayLKy
Ha nepeAHei naHenun (ecam nmeeTcs), kak Ha puc. 5.1
Cold Start

Cold Start —

PucyHok 5.1. PacnosoxceHue KHONKU x0100H020 3anycka AKb

5. Moakntountb AKB K MBI ¢ MOMOLLIbIO KOMMYTALMOHHON annapaTypbl — annaTtopa, pasbeanHuUTeNs,
py6buNbHVKa UK APYroro yCTPOCTBa NOAKIOYEHNS.

6. HaxaTb Ha KHOMKY XO/I04HOr0 CTapTa O4HOKPATHO, Ha BpeMsi MPUMepPHO 1-2 cek 4o Havyana 3any-
cKka B paboTy npeobpasoBaTeflbHO YacT co6CTBEHHbIX HyxA UBI. [loxaaTecs 3anycka B paboTy
CUCTeMbI yNpaBAeHUs 1 MOHUTOPUHTa WBI, noc/ie Yero NpoKOHTPONMPOBaTL YCMeLUHbIN 3anyck
CUNOBbIX MOAYNEN.

Ecnm cunoBoii 610K He 3anycTucs aBTOMaTUYeCKM - 3amyCTUTb ero B paboTy HaxaTnem kHonku «Cold
start» Ha ero nepegHei naHen (KHOMKa, Kak NpaBWIo CrpsiTaHa 3a IMLEBOi NaHeNbo B CpejHeit vactu
npeobpasoBaTesibHOro 6,10Ka.

Becb npouecc 3anycka MBI B paboTy 3aHVMMaeT BpeMsi, MPUMEPHO PaBHOE JBYM MUHYyTaMm, Npu 3TOM,
OKaXyTCst OCTYMHbBIMYW MYHKTbl KOHTPO/S MapamMeTpoB CUOBbLIX MoAyneii, a cam UBM 6yaeT rotos
MPVHATE Harpysky.

Mocne 3Toro, MOXHO BKIKOUYUTE BbIKIHOYATE b BIXOAHOMO HanpsxeHusa Ha VBT (ecam npeaycmMoTpeH)
1 NOAKNOYaTb Harpy3sky COOTBETCTBYIOLLMM BbIK/loUaTeleM B pacrnpejennTesibHom wute. MutaHne
Harpysku 6yeT ocyLLecTBAATLCA U rapaHTUPOBaHO OT SHEPrumn baTapel 40 MOMeHTa X paspsja uam
NOSIBIEHNSA HAaNPSXeHNS Ha OCHOBHbIX BBOAAX No Bxoay WBI1.

5.2 | OTkntoueHue VBN

Mepeg nonHbIM oTkAtoYeHVeM B HeobxoAnMo ybeamnTbes, YTo Harpyska oTkatoyeHa. MNocne 3Toro
HeobX0ANMO NooYepEéAHO PAa3OMKHYTb BHeLLHWI BbikntovaTens AKB, BXOAHO ceTeBO Bblk/toUaTeb
(BHELUHWIA N/VNN BHYTPEHHWIA), BXOAHOI Bblk/toUaTeNb Lienu 6ainaca (BHELUHWA U/Unv BHYTPeHHWIA),
nocne yero noracHet XK-3kpaH naHenn onepatopa WBr.

MPUMEYAHUE

LIIJ Ecnv MBM pa6oTaeT B pexiiMe cepBUCHOrO 6alinaca, HeO6X0AMMO Pa3oMKHYTb Takxke
BbIK/IFOUaTe b CEPBUCHOrO balinaca.
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PykoBOACTBO MO 3KCMAyaTaLmm
VI MI IyA b' : NCTOYHVK becnepeboiiHoro NnuTaHus

WNCTOYHWKMN BECMEPEBOMHOMO NMUTAHMUS MMIMY/IbC ®OPA 33 10-80 kBA

5.3 | MopsAapok nepexnoYeHUs MeXxay peXkuMmamMmm paboTbl

5.3.1. NepexntoyeHne NBM U3 HopManbHOro peXkuma B pe>Xkmm pa6oTbl ot AKB

MepexntoveHne MBI 13 HoOpManbHOro pexvMa paboTbl B pexunm paboTel OT 6aTapeil NponcxoanT
aBTOMaTUYecKu, Nnocsie NponajaHns NUTaHns oT ceT (Pa3MblKaHWs aBTOMATNYECKOro BbIKItoUaTens
Ha Bxoge VIBM). Mpn 3TOM NUTaHWe Harpyskun He npepbIBaeTCcs.

5.3.2. NepekntoyeHne NBM U3 HopMasibHOro peXkmma B peXxum 6aiinaca
HEO6XOAI/IMO OTKPbITb CTpanﬁ MeHI0 ynpaBieHuns «ynpas», M HaXaTb Ha NUKTOrpamMmmy py4Horo
{22

BK/IIOYEHNA pexrmMa barnaca: . Cuctema neperigeT B pexunm barinaca.

NPEAYNPEXAEHUE

Mepea nepekntoueHnem VBN B pexum 6aiinaca HEO6X0ANMO YEeANTLCS, YTO NapaMeTpsbl
6aiinaca B HOpMe, HanpsiXeHue Ha BXoje 6aiinaca HaxoAUTCs B A0MyCTUMBIX Mpejenax. B npo-
TMBHOM Clyyae NepekstoUeHrie MexXay PeXMamm MOXET MPYBECTU K OTK/IIOUEHWIIO Harpy3Ky.

5.3.3. MepekntoueHme VIBMN us pexxmma 6aiinaca B HOpMasbHbIA peXxmum
Heobx0AMMO OTKPbITb CTPAHWULY B MEHH yrpaBieHUs «YnpaB» 1 HaxaTb Ha NMUKTOrpamMmy OTMEHbI

pY4YHOro BKIOYEHUS pexrmMa barinaca: # . Cucrema neperijeT B HOPMabHbIA pexuM.

NPUMEYAHUE

LIIJ OB6bIUHO CHICTEMa aBTOMATUYECKM NepekItYaeTcs B HOPMasbHbIA pexumM paboTbl. PyuHol

BO3BpAT CVCTEMbl B HOPMaslbHbIi PEXUM MOXET OCYLLECTBSTLCA B TOM C/lyyae, Korja

YacToTa baiinaca HaxoAWTCs BHe AnarnasoHa CnexeHus (BbIXO/ HBEPTOPa He MOXET CUH-

XPOHU3MPOBaTLCS C BXOAOM 6alinaca aBToMaTU4eckm) Ui HeobxoAnmo BepHyTb MBI B HOpManbHbiii
PeXVIM Moc/ie PyYHOro Nepek/tYeHs B pexum balinaca.

5.3.4. Mpouepaypa nepexknoyeHnsa VBN ns HopmanbHOro pexxmma B peXxum cepBuc-
Horo (py4Horo) 6aiinaca ans o6cny>KMBaHus

[laHHas npouedypa obecreuriBaeT nepektoUeHe NMTaHNS Harpysku ¢ BbIXoAa vHBepTopa WBIM Ha uenb
MeXaHN4YecKoro (cepBrcHoro) bainaca. Pexunm mMexaHnyeckoro 6arinaca UCnonb3yetcs npy Heo6xo-
AVIMOCTU MPOBeJeHNs CepPBUCHOTr0 06CyXXMBaHUs 1n pemoHTa VIBM. MocnefoBaTenbHOCTL AelicTBIR
Mo NepekIFYEHNI0 PexrMa NprBeAeHa HIXKe.

1. HeobxoanMmo nepekntounTs VIBI B pexurm cTaTnyeckoro (31eKTpoHHOro) barinaca B COOTBETCTBUN
C IHCTPYKUMSAMU, NpUBeAEHHbIMY B pasjesie 5.3.2 HacTosLLLEero pykoBOACTBa. VIHAMKATOp NHBEP-
Topa NoracHeT, UHAVKaTOP COCTOAHMSA NOracHeT, 1 3a3By4UT 3yMMep cUrHasia Tpesoru. Harpyska
nepekItoUNTCA Ha INHWIO CTaThyeckoro barinaca.

2. Pa30MKHyTb aBTOMaT4eckuii BbikatouaTenb Lenn AKB 1 3aMKHYTb BbIK/ItoUYaTelb CEPBUCHOTO
6alinaca (NpegBapuUTeNbHO JEMOHTVPOBAB 3aLLMTHYHO KPbILLIKY BbIKtO4aTesNs).




PykoBoACTBO MO 3KCMAyaTaLmm

VI Mny A bc NCTOYHWK B6ecriepeboMHOro NuTaHus

WNCTOYHWKMN BECMIEPEBOMHOMO MUTAHMS MMNYbC ®OPA 33 10-80 kBA

Kpblilwka BeikNtovaTens
@ @ @ cepBUCHOro barinaca

[ @ o |

Harpyska B 3ToMm C/lyuae 6y/eT 3anuTaHa napaaienbHo Yepes Lienm CTaTuyeckoro U MexaHYeckoro 6aiinacos.

3. TocnesoBaTenbHO Pa3oOMKHYTb BXOAHOM ceTeBOl BblktouaTeNb, Bblk/toyaTeNlb BXxoAa barinaca
1 Bbixoga VIBM. MuTaHmne Harpysku ocyLLLeCTBASETCH OT MPOMbILLIEHHON CeTu Yepes Lienb MexXaHu-
yeckoro bainaca.

NPUMEYAHUE

Heo6xoANMO MCMNob30BaHME BHELWHMX aBTOMATUUYeCKMX BblkatovaTenel (BHeWHNM
BXO/AHOW BbIKNtOUaTE b, BHELLHWIA BXOAHOW BblKNtOUaTe b 6aiinaca, BHELUHWI BbIXOAHOM
BbIK/tOUaTENb 1 BHELUHWIA BblK/ltoYaTelb CepBUCHOro baiinaca).

BHUMAHUWE

Mepez BbIMNOIHEHVEM AaHHOV MpoLeaypbl HEOBXOAMMO M3yUnTb CO0bLLEeHMs Ha XK-guc-

nnee, 4To6bl y6eANTLCA, UTO cMCTeMa 6alinaca B HOPMe U MHBEPTOP CUHXPOHM3VPOBaH

C Heln. B MpOTMBHOM C/ly4ae BO3MOXHO KpaTKOBPEMEHHOe MpepbiBaHue MUTaHWsS Harpy3ku
(He 6onee 12 Mmc).

OMNACHOCTb

[Jaxe ecnu XK-gucnneii oTKIOUEH, Ha BXOAHbIX U BbIXOAHbLIX K1eMMax MOXeT npucyTcTBo-
BaTb OMacHoe A/19 XU3HW Hanpsa>XXeHune.

Mepep BckpbITHEM kKopnyca VIBIM HeobxoAnMO BbixAaTe He MeHee 10 MUHYT 415 NOAHOM
paspAAKN KOHAEHCAaTOPOB LUWHbLI MOCTOAHHOIO TOKa.

5.3.5. Mpoueaypa nepekntoveHns VBN B HOpManbHbIiA PeXXUM U3 peXXnma cepBuc-
Horo 6aiinaca

[ins nepektoYeHVst MMTaHUSA Harpysky Ha BbIXOZ MHBEPTOPA C Lienu cepBUCHOro balinaca HeobXoA1mMo:

1. MNocnepoBaTenbHO 3aMKHYTb BbIXOAHOV aBTOMaTUYECKIMIA BblK/ItoUaTe b, CeTeBO aBToMaTye-
CKuii BblkntouaTenb Bxoda VIBM, aBToMaTM4eckuii BblktouyaTeNb BXoAa 6alinaca, nocae 3Toro
crcTeMa HayHeT npoLesypy 3anycka.

2. Yepes 30 C akTUBMPYETCS CUCTEMA CTaTMYeckoro 6aiinaca, MHAVKaTop 6alinaca 3aropuTcs 3e/1eHbIM
LIBETOM, Harpy3ka 6yseT NTaTbCa NapasieibHo Mo LiensiM MEXaHUYeCcKoro 1 CTaTyeckoro 6ainacos.

3. 3aMKHyTb BHELUHWN aBTOMaTu4eckunii Bbiknovatens AKB.

4. OTKNHOYMTb BbIKIOUYATENb MexaHMyeckoro 6alinaca, Harpyska 6yAeT NMTaTbCs Yepes Lemnb cTaTu-
yeckoro b6ainaca.

5. Yepes 30 c 3anycTnUTCs BbINPAMUTENb, MHAMKATOP BbINPSAMUTENSA 3aropuUTCsa 3e/IeHbIM LBETOM,
3aTeM HaYHET 3anycKaTbCa MHBEPTOP.
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PyKOBOACTBO MO 3KCMyaTaLmm
I/IMI Iy b' : NCTOYHVMK 6ecnepeboiHOro NMTaHms

NCTOYHWKWN BECMEPEBEOMHOIO MUTAHKSA NMMNYJIbC ®OPA 33 10-80 kBA

6. CnycTa 60 ¢ cncTema nepengeT B HOPMaAbHbIA PEXUM.

5.4 | TexHnuyeckoe o6cny>kmsaHue AKb

Ecnun 6aTapen He pa3pskanvce B Te4eHme NpoAo/KUTEIbHOMO Neproja, He0bXoANMO MPOBECTN TecTu-
poBaHue coctosHuA AKB. CyLecTByeT ABa CNocoba 3anycka TeCTUPOBaHUS:

1. 3anyck 06CyXMBaHNA B PyYHOM pexnmMe. Heo6xoArMO BONTY B MEHIO YNPaBIEHWs, Kak 3TO

NMoKasaHo Ha pUCyHKe 5.2, 1 HaxaTb 3HAYOK TeEXHMYeCKoro obciyxnsaHna AKB | B2 |, nocne yero
cncTemMa nepenaéT B pexxum paboTtbl oT AKB anst TectoBoro paspsja. Paspsag byset ocTaHOBAeH
npw goctmxkeHnn 20% octatouHom émkoct AKb n16o f0 nosBaeHms coobLueHns «Hn3kni 3apsg,

6aTapeli». loNb3oBaTelb MOXET OCTAHOBUTL Pa3psij HaxaTeM 3Hayka OCTaHOBKM TeCTOB (@ .

t

t
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PucyHok 5.2. TexHu4eckoe obcayxcusaHue AKb




PykoBoACTBO MO 3KCMAyaTaLmm
VI MI IyA b' : NCTOYHWK B6ecriepeboMHOro NuTaHus

WNCTOYHWKMN BECMIEPEBOMHOMO MUTAHMS MMNYbC ®OPA 33 10-80 kBA

2. ABTOMaTuueckuii pa3psag. CncteMa MoxeT 6biTb HACTPOEHa Ha OCyLLeCcTB/IeHV e aBTOMATNYeCcKoro
pa3psga AKb B 3agaHHOe Bpems 1 C 3aAaHHOM NepuoANYHOCTbIO. HacTpoiika aBToMaTn4eckoro
obcnyxmBaHusa AKB (neproAMyeckoro aBToMaTyeckoro paspsja) HacTparBaeTcs C MOMOLLbHO
cneumanusnposaHHoro MO cneynancToM Npu NPoBeAeHUM NycKoHanaAouHbIx paboT. [ns 3Toro
HeobX0AMMO BbIMOMHUTL CleAyoLLe HACTPOMKN.

a) AKTMBMpOBaTb aBTOMaTU4eckunii paspsig AKB. na 3Toro cnesyeT BOMTU Ha CTPAHMLY HAaCTPOWA-
K1, BbI6paTh NYHKT aBTOMaTU4eckoi paspssaku AKE 1 noaTBepAnUTb N3MEHEeHUS.

6) HacTpolika nepnognyHoCcTV Ans aBToMatnyeckoro paspszaa AKb. Ha ctpaHumue Hactpoek AKB
HeobXxoAMMO 3aaTb NEPUOANYHOCTL B MYHKTE NepUoja aBTOMATUYECKON pa3pajku Npu Tex-
HNYeCKOM 06Cy>KMBaHWUW 1 MOATBEPANTL N3MEHEHNS.

NPEAYNPEXAEHUE

YpoBeHb Harpysku 4151 3arnycka aBTomaTn4eckoro TectrposaHuns AKb 2o/mKeH cocTaBnaTe
20...100%. B NnpoTUBHOM C/ly4ae TeCTUpOBaHMe He ByzeT 3anyLLleHo.

5.5 | NapannenbHoe nogkatoyeHne VBN

5.5.1. Cxema napannenbHOV paboTbl
[N NOBbILLEHNS HaAEXHOCTH (Pe3epBMPOBaHIISA) AN NMPY HEOBXOANMOCTY HapaLLMBaHNA MOLLHOCTL
Heckonbko VB (80 4-X) MOTyT 6bITb 06beNHEHbI B MapaniebHyt cucTemy, paboTatoLLyo Ha 06LLyHo
Harpy3sky. ObLas cxema napannenbHoOro nogknoueHns VBN nokasaHa Ha pucyHke 5.3.

Pover Supply

Load Connected
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PyKoBOACTBO Mo aKcnyaTaumm

VI M I-Iy A bc MNCTOYHWK 6ecnepebonHOro NuTaHus

WNCTOYHWKMN BECMEPEBOMHOMO NMUTAHMUS MMMNY/IbC ®OPA 33 10-80 kBA

MaHenb pacnpeneneHnst BXOQHON drekTpoceTn

[ I [ [ l

i Y
\L BbIXOﬂHaH naHernb pacnpeaeneHna \
|

Harpyska

PucyHok 5.3. CxeMa napannesnsHo2o NoOKAKYeHUS

KoMMyHMKaLMOHHbIe NOPTbl NapannenbHor paboTsbl (0NuUMs, NaTbl NapannensHon paboTel ycTaHaBAN-
BatOTCA AOMOMHUTENIbHO) PacnooxeHbl Ha 3agHel naHenn VB (cm. puc. 5.4).

MopTel
napannenbHow
pa6oTbl

PucyHok 5.4. PacnosioxceHue KOMMYHUKAYUOHHbLIX NOpmMo8s napa/i/le/inoH p060mbl

OTKPbITh 3aLUMTHYHO KPbILLKY, COEAVHNTL MNOPThI NapannensHol paboTel Npy NOMOLLM Kabeneid, obpasys
KO/IbLIEBYIO CTPYKTYpY (CM. puc. 5.5).




PyKoBoACTBO No aKkcnyaTaLmm
VI MI Iy b' : NCTOYHWK B6ecriepeboMHOro NuTaHus

WNCTOYHWKMN BECMIEPEBOMHOMO MUTAHMS MMNYbC ®OPA 33 10-80 kBA

PucyHok 5.5. [ModkntodeHue napannensHol cucmemel

5.5.2. YcTaHOBKa U HaCTPOKM KoHUrypaumm napannenbHou cuctembl MBI

BHUMAHWE!

KoHdurypurpoBaHue 1 HacTpoiika VNBIM agna napannensHon paboTbl MOTyT OCyLLeCTBAATLCS
TONbKO aBTOPM30BaHHBLIMU CrielyanmcTamMmy NPOnN3BOAUTENst UK ero oduLManbHbIMK
npeacTaButensimu. Mpu HeO6XOAMMOCTY NapannenbHOro NOAKIOUYeHst paHee yCTaHoB-
NeHHbIX VBN HeobxoAnMo 06paTUTLCS K NPOU3BOAMTESIO U ero aBTOPM30BaHHOMY NpeACTaBUTeN!O.

MoaKkntoUeHne CUNoBbIX 1 KOMMYHUKaLMOHHbIX kabeneit npu yctaHoeke VIBI B napannenb A0MKHO
NPON3BOANTLCS B COOTBETCTBUM C PUCYHKOM 5.5.

Mpw ycTaHoBKe NpeaBapuTeNbHO CKOHGUIYPUPOBaHHbIX 415 NapanienbHoi paboTel B Heobxoanmo
cobnogeHne cneayoLmx TpeboBaHUiA:

1. Bce VIBIM napannenbHol CUCTeMbI LOMKHbI 6bITb OAHOM MOAEV Y MMETb OAUHAKOBYHO HOMUHA b+
HY MOLL{HOCTb. BalinacHble Bxoabl Bcex VIBM A0MXHbI 6bITb MOAKIUEHbI K O4HOMY MCTOYHMKY
371eKTPOCHabXeHNs.

2. HeliTpanbHble NMMHWUM BCEX BXOAOB BbINpAMUTENeli 1 6alinacoB fo/MKHbI 6biTe 06beAVHEHbI.

3. Jlto6oe Y30 (nnmn anddepeHumanbHblli aBTOMAT), €C/1M OHO YCTaHOBNEHO, OIXKHO VMEeTb COOTBET-
CTBYIOLLYIO HACTPOWKY 1 pacrnonaratbCsi nepes obLler TOUKON 3a3eMaeHns HeilTpanu. B kavecTse
anbTepHaTVBbI YCTPOLCTBO A0/IKHO KOHTPOIMPOBATh TOKM 3aLLMTHOrO 3a3eM1eHus cucteMbl. CM.
MpeaynpexaeHvie 0 BbICOKOM TOKE YTeUKM B NMepBOWi HacTy JAHHOrO PyKOBO/ACTBA.

BbIx0oAbl Bcex napannensHoO NoAkAtoUeHHbIX VIBI omKHbI ObITb 06beAnHeHb! B 06LLIER TouKe.

5. PasHuua AAnH cnnoBbix kabeneit VIBI (kak Mo BXOAy, Tak 1 N0 BbIXOAy) B NapanienbHol cncreme
He Ao/1KHa npesbiwaTb 20%.

|_|pl/l HEO6XOAI/IMOCTI/I NMonb30BaTeNbCKOM HaCTpOI7IKI/I cneayet BbINONMHUTL cnegyroume AEVICTBVIHZ

+ Hactporiika kaxgoro MBI ocylectenseTca nociegoBaTenbHo, Ha XK-gucnnee nnn B uHTep-
delice MO anst HaCTPOWKK cneayeT BONTY B pasgen HacTpoek «KoHdur» = «YcTaH», ycTaHOBUTb
napannenbHblil pexum paboTbl «apannen», konuyectBo VBM B cnucteme «ObLee KONMYECTBO
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PyKOBO,ﬂ,CTBO Mo skcnayatTaunn
I/IMI Iy bc VCTOYHUK Gecrnepe6oitHOro NuTaHus

NCTOYHWKWN BECMEPEBEOMHOIO MUTAHKSA NMMNYJIbC ®OPA 33 10-80 kBA

WBI» n Homep koHkpeTHoro MBI «ID MBM» (cM. puc. 5.6). Hymepauua MBI HaunHaetcs ¢ «0»,
ABAAETCA NOCNe0BaTeIbHON 1 HenpepbIBHOW. B cncteme He MoxeT 6bITb ABYXx VBIT ¢ ognHako-
BbIMW HOMepamu. Bce BbixogHble napameTpbl MBI 40KHbI 6bITb COracoBaHbl.

Bce HacTporikn BCTyNAT B cuy nocsie nepesarpysku UBMM.
I/IMHV&I:I: service,

06po noxanosars |

() nasHoe

Pexum paboTel cucremuDAMHONHbI OfMHOSHbIE ¥ Obutee Kommdecrso MBM -1
men
82 Moaynb Kann6poska BbixoaHoro
O =
AY) IDWBN 1 Nonea 220

&) Cobbitns

CokpocTb NOACTPOiiKHM

01 OKHO CMHXpOHM3aLMM 4
wHBepTOpa g wactots
& KoHdur

@VYnpas
B rpadukn

11

PucyHok 5.6. Hacmpoliku napannensHol cucmemsl

B 3aBucmmMocTu ot konmnyecTtBa VBl B napannenbHo cucteme Ha naate napanienbHo paboTel JOMKHbI
6bITb 3aKOPOYEHbl KOHTaKTbI, Kak MOKa3aHO Ha PUCyHKe 5.7.

ONTEN-H -G

N/

e atbastggn

EEREE ARRERESaRE

20060
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o ©

1
(6) 08a UIBI & napannenu




PykoBoACTBO MO 3KCMAyaTaLmm
VI MI IyA b' : NCTOYHWK B6ecriepeboMHOro NuTaHus

WNCTOYHWKMN BECMIEPEBOMHOMO MUTAHMS MMNYbC ®OPA 33 10-80 kBA

(8) Tpu u yemeipe MBI 6 napaanenu

PucyHok 5.7. [lnama napannensHol pabomel

BHUMAHWME

Bo Bpems BK/OUEHMSA NapannesbHON CUCTeMbl HEOBXOANMO Y6eANTLCS, UTO BbIXOAHbIE
BbIK/tOUaTeNN Kaxaoro VIBIM 3amMKHYTbI 1 YTO BbIXOAb! BCeX HBepTOpOoB VBl napannensHol.

lMocne 3aBepLUeHVIs YCTaHOBKM U BbIMOMHEHVISt BCeX MOAKIOUeHNI ciedyeT 3amnyck napannenbHON cicTembi:

1. BKIHOUMTL BHELLHMe 1 BHYTPEHHWe BbikaouaTenn sbixoga MBI, Bxoaa ceTn 1 Bxoaa 6avinaca
nepsoro VEI. Mocne 3anycka BeINpAMUTENS 1 BKAKOYEHUA cTaTuyeckoro barinaca, yepes 90 ce-
KyHA MBI aBTOMaTUYeCKN NepekntoumnTcsa B HopMasibHbIV pexym paboTsl. CresyeT nposepuTs
nHopmaumto Ha aucrnnee MBI Ha NpeAMeT OTCYTCTBUSA aBapUNHbLIX COOBLLEHNIA 1 COOTBETCTBME
YPOBHS BbIXOZJHOTO HanpsixeHus TpebyeMomy.

2. BKIOUMTb BHELLHME 1 BHYTPEHHME BblktoYaTeNN BbIXOAA, BXOAA CETU U BxoAa baiinaca BTOPoOro
MBTT. Mocne 3anycka ycTpoicTBa B HOPManbHbI PexunM paboTsl ciefyeT NpoBepuTh MHpopMa-
umto Ha gncnnee VB Ha NpeAMeT OTCyTCTBUS aBapuiiHbIX COOBLLEHNIA 1 COOTBETCTBYIE YPOBHS
BbIXOJHOIO HamnpskeHvst Tpebyemomy.

3. Cnepgys ToW e npoueaype BKNIOUNTL TpeTui 1 YeTBepTolin MBI cnctemsl

4. Tlocne NoAKNOYEHNS NoTpebuTenen K NnapannensHoOR cucteme Harpyska byeT paBHOMEPHO
pacnpegeneHa mexay scemu VIBMN cnctemsl.

NPEAYNPEXAEHUE

Bo Bpems BK/ItOYEHWS NapanienbHON cMcTeMbl BbIXOAHbIE BbiktoUaTenu Bcex B AomkHb!
6bITb 3aMKHYTbI. Bbixozbl MHBepTOPOB Bcex VIBIM A0MXHbI 6bITb MOAKNOYEHBI K 06LLel
BbIXOAHOW LWNHE.
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PykoBOACTBO MO 3KCMAyaTaLmm
VI MI IyA b' : NCTOYHVK becnepeboiiHoro NnuTaHus

WNCTOYHWKMN BECMEPEBOMHOMO NMUTAHMUS MMIMY/IbC ®OPA 33 10-80 kBA

6 / TexHn4yeckoe obCyxXrBaHme
' YYY YY)

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

6.1 | Mepbl NpeAoCTOPOXKHOCTN

Pa6oTbl Mo TeXHUYecKoMy 06CnyXMBaHMIO VIBM MOryT BbIMOMHATLCSA TONLKO MHXEHepaMu Mo TeXHW-
YeckoMy 06C/TyXMBAHUIO.

O6cnyxmBaHvie MBI MOXeT MPOM3BOAUTECS NCKTHOUNTENBHO 06YUEHHBIM 1 CepTUGULMPOBAHHbBIM
NHXEHEePHbIM NepcoHasoMm.

[na obecneyeHns 6e30NacHOCTL 1 NPeAOTBPAaLLEHNSA HECHACTHLIX CyYaes nepej 06cnyxrBaHnem
HeobxoAnMO y6eanTLCS (C MOMOLLBIO MY/IbTUMETPA) B OTCYTCTBMM OMACHbIX HaMNPsaXeHWn Mexzy ToKoBe-
AYLWIMMMN YacTAMU 06CNYXMBAEMbIX KOMMOHEHTOB 1 3eM1€i. COOTBETCTBEHHO, HanpsiXeHne He J0/KHO
npesbiWwatb 36 B noctossHHoro Toka 1 30 B mnepemeHHOro Ttoka.

Mepey BCkpbITUEM kopryca VIBI Ana ob6cayXnBaHns Uav peMoHTa HeobXoAMMO, YTObbI BHYTPEHHME
EMKOCTI yCnenun paspsanTbCs 40 6€30MacHOro YpoBHS, T. €. J0/KHO NPOTH He MeHee 10 MUHYT nocnie
oTkntoyveHus VBM.

6.2 | PekomeHaauum no oé6cny>xmsaHuio NbM

O6cnyxwuBaHvie MBI Npon3BoAMTCA Ha MOAHOCTLIO 06eCTOUEHHOM YCTPOICTBE UV B PeXKMe CEPBUCHOMO
6ainaca. MNpouecc nepekntoueHns VB B pexurm cepBncHoro barnaca onuncaH B pasgene 5.3.4. Mocne
3aBepLUeHVs 06CyX1BaHNS Heobxoanmo nepesecTyt MBI B HOpManbHbI pexium (cM. pasgen 5.3.5).

6.3 | TexHu4yeckoe o6cny>xmBaHmne AKb

PerynsipHoe o6cnyxmnBaHve repMeT1yHbIX CBUHLOBO-KUCIOTHBIX (VRLA) 6aTapeit 3HaunTebHO npoansiet
CPOK MX CTyX6bl. ANNTenbHOCTL 6€30TKa3HOo skCrTyaTaLmy 6aTapeii BO MHOTOM 3aBUCUT OT Cliejyto-
LLMX paKTOpPOB:

1. MecTo ycTaHOBKMW. baTapeu Jo/XHbI pa3MeLLaTbCst B CyxoM MpoxaaZHOM MoMeLLeHny € ocTa-
TOYHO BEHTWU/ISILVEN, BAANN OT MCTOYHIVKOB Tera 1 BO3AENCTBUSA MPAMbIX COTHEUHbIX yYel.
Mpwv ycTaHOBKe HEOB6XOAVMO Y6eaNTLCSA B MPaBUILHOCTY MOAKIOYEHVIS 6aTapeli 1 KOPPEKTHOCTM
MONAPHOCTU NOAK/IOHeHMS. Bce 6aTapen, noakatouaemble K ogHoMy VBT, 40mkHbI 6bITb 13 OAHOM
napTuu

2. TemnepaTypa okpy>katoLLleid cpeabl. ONTManbHas TeMrnepaTtypa XpaHeHus 1 SkcnayaTtauum 6ata-
peli coctaBnsieT +20...+25 °C. SkcnnyaTaumsa 6ataper npu 6onee BbICOKUX TeMnepaTypax U rny6o-
KNiA paspsig 6aTaperi cyLecTBEHHO COKPALLAIT X CPOK CyxX6bl. Ans noayydeHunst 6onee noApo6HOIA
NHOPMaLMN peKOMeHyeTcs 06paTUTLCA K PYKOBOZACTBY MO 3KCMJyaTaLuy KOHKPETHbIX baTapeii.

3. Toku 3apsapga/paspsga. PekomeHayemblli Tok 3apssaa VRLA 6atapeii sksmBaneHTeH 0,1C (10%
OT EMKOCTW ycTaHoBNeHHbIX AKE). MakcManbHbIA TOK 3apsija He Ao/KeH NpeBbillaTb 3HaYeHne
0,3C. JlonycTMble TOKM paspsija 419 repMeTUUHbIX CBUHLIOBO-KUCOTHBIX BaTapei A0/MKHbI Haxo-
ANTbCA B AnanasoHe ot 0,05C go 3C.




PyKoBOACTBO Mo aKcnyaTaumm
VI MI IyA b' : NCTOYHVK 6ecriepe6oiiHOro NTaHus

WNCTOYHWKMN BECMIEPEBOMHOMO MUTAHMS MMMNY/bC ®OPA 33 10-80 kBA

4. HanpsbkeHue 3apsga. bo/bLuyto YacTb BpeMeHy 6aTapen HaxoaaTca B bydpepHoM pexime (pexivime
oxuaaHus). Korga napameTphbl BXOAHON CETU HaXOAATCA B FpaHMLIaX A0MyCTMOro AunanasoHa v BN
paboTaeT B HOPManbHOM pexume, cructema NponssoanT 3apsig AKb B pexiime yckopeHHoro (Boost)
3apsaa 40 AOCTUXKEHUA MaKCMMasIbHOro 3Ha4eHnsa éMKocTy. Cuctema nojAepXX1BaeT NocTosaHHOe Ha-
NpsHKeHVe Ha MakcMmabHOM Ans yctaHosneHHoro Tina AKb ypoBHe (3TOT napameTp HacTpaviBaeTcs
NH>XEHepoM MpV NepBOM 3anycke). 3aTem 3apsgHOe YCTPOCTBO Mepek/toYvaeTca B pexXym noasapsaa
(Float) — 3T10T pexum noaaepxusaeT 3apag AKB 1 He AonyckaeT nx nepesapsga.

5. Fny6buHa paspsaga. He pekomeHayeTcs gonyckaTtb raybokuii paspsg 6ataperi, cepb&3Ho Cokpalla-
toLmii cpok cyx6bl AKB. Ecnn VBN gnntensHoe BpemMs paboTaeT B pexvMe nutaHusa oT 6atapeit
Ha Manyr Harpysky Uiy Ha XO/0CTOM XOZy, 3TO MOXET Bbl3BaTb 04YeHb rNy6oKunii paspss 6atapeil.

6. Mepuoguyeckme NpoBepPKN. PeKoMeHAyeTca NPOBOANTL perynsapHble nposepku AKB Ha Hanu-
yne OTKJIOHEHWI NapamMeTpoB OT HOPMbI. PekoMeH/yeTca oCcyLLecTBAATL Neprojgnyeckmne nsme-
PeHus 3HaYeHNN HaNPSXXeHNS A9 KaxX Aol baTapen B MacC1Be, PasHMLA HaNPSXXeHWI Mexay
pa3HbIMK 6aTapesiM/ Macc1Ba A0/MKHA 6bITb MUHUMANbHOIA.

NPEAYNPEXAEHUE

PerynsipHas npoBepka COCTOsiHVS 6aTapeli kpaliHe BaxHa. HeobXxo41Mo nNpoBepsiTb Ha-
AEXHOCTb BCEX COeAMHEHWIA 11 OTCYTCTBUE NeperpeBa 6atapeil.

NPEAYNPEXAEHUE

Ecnm kopryc 6aTapen MOBPeXAEH Vv 3aMETHbI MPOTEYKI 31eKTPoNTa, 6aTapest A0kHa 6bITb

3aMeHeHa U1 MoMelLleHa B CreLyani3upoBaHHbIiA KOHTeHEep, YCTOMYMBBIV K XUMUYeCKOMy

BO3/eViCTBIIIO KNCIOT. YTUAM3aLyist 6atapeit omkHa Npov3BOAUTCS B COOTBETCTBUV C Tpe6o-
BaHMSIMU HOPMaTUBHOW AOKYMEHTaLIMM 1 MpaBuiamMy 06paLLeHisi C ONacHbIMU OTXOAaMM.

OTpaboTaHHble CBUHLOBO-KNCIOTHbIE aKKyMyNsiTOPHble 6aTapen OTHOCATCA K OMacHbIM OTXOAaM
1 coziepxaT 3arpsisHsioLLe BeLLeCTBa, BbIGPOChI KOTOPbIX KOHTPONVPYIOTCA COOTBETCTBYHOLWVIMY TO-
CYAAPCTBEHHBIMUI CY>X6aMU.

XpaHeHue, TPaHCMOPTMPOBKA, UCMONBb30BaHME N YTUAN3ALMSA akKyMYNSTOPHbIX 6aTapeli A40MKHbI CO-
OTBETCTBOBAThL TPe6OBaAHNAM HOPMATMBHOW AOKYMEHTaLMM Mo o6paLLeHIto C OnacHbIMY OTX04aMU.

B cOOTBeTCTBUM C HALMOHANBbHBIM 3aKOHOAATeNbCTBOM OTPaboTaHHbIe CBUHLIOBO-KUCNOTHbIE aKKyMy-
NATOPbI CNejyeT yTUAN3MPOoBaTb UKW NepepabaTtbiBaTh 415 MOBTOPHOMO NCMO/Ib30BaHMSA. 3anpeLyaeTcs
YHVUTOXaTb UM BblbpackbiBaTk baTapeu MHbIM CNOCO60M, KpOME CNOCo60B, YKka3aHHbIX B COOTBETCTBY-
FOLLMX CTaHAapTax.

HeCOOTBeTCTByPOLLI,I/Ie HOpMam Cnoco6bl ytnnnsaunmmn OTpa6OTaHHbIX CB/HLIOBO-KNCNOTHbLIX akKKyMyna-
TOPOB MOrYT BbI3blBaTb CEPbE3HOE 3arpasHeHne Opr)KaPOU.leIZ cpesbl U NprBecTn K BOSHUKHOBEHUIO
COOTBETCTBYHOLLNX CEPbE3HbIX PUANYECKUNX nocneaCTBUNA.
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PykoBOACTBO MO 3KCMAyaTaLmm
VI MI IyA b' : NCTOYHVK 6ecnepeboiiHoro NuTaHus

WNCTOYHWKMN BECMEPEBOMHOMO NMUTAHMUS MMIMY/IbC ®OPA 33 10-80 kBA

/[ TexHnyeckme XxapakTepucTnKkm
0000000

Ta6nuua 7.1. dopa 33 10-40 KBA
Popa 3310 Popa 3315 Popa 3320 Popa 3330 Popa 3340

| ®opa H | ®opa H | ®opa H | Popa H | Popa H

3310 3315 3320 3330 3340
MouuHocTb, KBA/KBT 10/10 15/15 20/20 30/30 40/40
BXO/[,
MogkntoueHve TpexdasHoe (3P + N + PE)
~380/400/415

HoMuHaneHoe HanpsixeHve, B (MHeiivoe Hanpsxeve)

} AnanasoH BXOAHbIX ~304-478
Aonyctympii Hanpsokernm ) (MuHeiiHOe HanpsxeHie)
[VanasoH (Harpyska 100%), B
BXOAHbIX Ha- | [lonycTMasn HUXHASA ~ 228 -304
npskeHnn rpaHvLa BXOAHOIoO (MMHeiiHas 3aBICUMOCTb CHIXEHNS JOCTYNHOIA BbIXOAHOI MOLYHOCT MPU CHIKEHNN
HanpsbxeHus, B BXOJHOT0 HanpskeHWs B JaHHOM uanasoHe)
JlonycTUMBIA Anana3oH BXOAHOM 40-70
4yacToThl, 'y
BxozHOM KO3 ULIMEHT MOLLHOCTY >0.99
Makc. BXOAHOV TOK (Npv HOMMK- 19 29 38 48 57
HanbHOM HanpsixeHun 380B), A

CyMMapHbIli Ko3dd. rapMoHnyeckme

0 0, ]
MCKaXeHus BxogHoro Toka THDi <3 % (100% /vHeiiHas Harpyska)

BepxHuii npefen Hanps>keHns 6alrinaca

JonycTuMbIli AnanasoH +25% + + 10%: HacTpansaeTcs, No ymonyaHuio: +15%
HanpsixeHni banaca HwxXHW npeaen HanpsXXeHns 6arinaca
-40% + - 10%: HacTpamBaeTcs, No yMon4aHuo: -20%
CoBMecTHas paboTa C reHepaTopoM Moaaepxveaerca
BbIXO/,
MoakntoueHne TpexdasHoe (3P + N)

HomunHanbHoe BbiIxogHOE
HanpsxeHwve, B

BbIXOAHOI TOK (380B), A 1 2 | 29 44 58

BbIXoAHOM KO3GPULIMEHT MOLLIHOCTU 1

~380/400/415 (nnHeHoe HanpsixeHne)

CTabUNbHOCTb HaMNpPsKeHNs +1%




VIMIMY/ABC

VNCTOYHWKMN BECMEPEBOMHOIO MUTAHUSA

PyKOBOACTBO no skcnayataynn
NCTOYHUK 6ecr|epe60|7|Horo NMATaHUA

MMMYNbC ®OPA 33 10-80 kBA

Popa 3310 Popa 3315
| ®opa H

Popa 3320
| ®opa H

Popa 3330
| Popa H

Popa 3340
| Popa H

| ®opa H

OTK/IOHEHUS HANPSXKEHVIS NPU CTy-
MeHYaTOM N3MEHEHU Harpy3Ku

3310

3315 3320
<5%

(npu cbpoce/Habpoce Harpy3ku 20% — 80% — 20%)

3330 3340

Bpems BoccTaHOBNEHMA

<20 mcek
(npv cbpoce/Habpoce Harpy3ku 0% — 100% — 0%)

HopMmanbHbIi

Homu- PEXUM (CUHXPOHU- 50/60 + 3
REVIERER] 3aUYs C BXOAHOU (HacTpavBaercs B Ananasone 0.5 - 5)
BbIXOZHas ceTbio)
vyacrtoTa,

o Pexum AKB 50/60 + 0.1%
CKOPOCTb CIeXeHWNs 3@ YacToTON 0.5 Nu/cek
6alinaca (HacTpamBaercs B guanasoHe 0.5 - 3 Tu/cek)
Kpect-pakTop 3:1

CyMMapHbIi KO3GPULIMEHT rapmo-
HNYECKNX NCKAXKEHWIA BLIXOAHOIO
HanpsxeHns THDu

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

Yron casura ¢as

1200 + 0.50

dopma curHana

Yncras cnHyconaa

HopmanbHbIii pexim 0
Bpewms <-> pexum AKB
nepekntoye- .
HIASI, MC HOpMaanbII/IPE)KI/IM 0

<-> pexum 6arinac

HopmanbHbii > 96%

pexunm
KnA Pesxum AKE > 96%

ECO pexum 98%

AKB
MapameTpbl BCTpoeHHbIX AKB 12B/9AY | | 12B/9A4Y | | 12B/12A4 | | 12B/12A4 | | 12B/12Au |
(VRLA) BHELIHVEe | BHeELWHMVe | BHELWHVe | BHelHVe | BHellHue
K 40/80/120 |  40/80/120 | | 40/80/120 | 40/80/120 | | 40/80/120 |
ONINYECTBO BCTPOeHHbIX AKB
HeT HeT HeT HeT HeT

HomuHanbHOoe HamnpsXeHne WnHbI
AKB, B

+192/204/216/228/240/252/264B co cpeAHen TOUKOWA
(HacTpamBaertcs, no ymon4anuio +240B)

Bpewmsi pesepBupoBaHus (Npu Tu-
NMUYHOW Harpyske), M1H

3aBuUcKT 0T KoHbUrypaumm AKb

Bpewmsa nepesapsga AKB g0 90%
eMKOCTU (TUNOBOE), Yac

8

HanpsxeHve nnasatoLero (Float)
noAsapsaa, B/an.

2.10 + 2.35 (HacTpamnBaeTcs, Mo ymonyaHuto 2.25)
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VIMIMY/ABC

WUCTOYHWKM BECMEPEBOMHOMO MUTAHUSA

PyKOBOACTBO no skcnayataymn
NCTOYHUK 6ecnepe60|7|Horo NMANTaHUA

MMMYbC ®OPA 33 10-80 kBA

Popa 3320
| ®opa H

Popa 3330
| Popa H

Popa 3340
| Popa H

Popa 3310 Popa 3315
| ®opa H

| ®opa H

HanpsxeHue yckopeHHoro (Boost)
noAsapsaa, B/an.

3310

3315 3320 3330 3340

2.30 + 2.45 (HacTpamnBaeTcs, Mo ymonyaHuo 2.40)

MakcrmManbHaa MOLHOCTb

20 % OT HOMWHaNbHOW akTUBHOW MoLHOCTK BIM

3apsaga AKb
CUNCTEMHBIE XAPAKTEPUCTUKWN
< 110%: nepexoy Ha 6arinac / oTkntoveHme yepes 60 MUH
HopmanbHbIli pexxum | 111%-125%: nepexog Ha 6aiinac / oTknodeHve yepes 10 MUH
/ Pexxum AKB 126%-150%: nepexos Ha barinac / oTko4eHve Yyepes 1 MUH
Meperpysoy- >150%: nepexoA Ha 6arinac / oTkioUeHne vepes 200 mcek
Has cnocob6-
HOCTb > 125%: Bpems paboTbl He OrpaHNYeHo
Pexuim Gavinaca 126%-130%: oTkntoueHve vepes 10 MUH
131%-150%: oTkNtoUeHme Yepes 1 MUH
> 150%: oTkntoueHme Yepes 200 mcek

3allyTa OT KOPOTKOro 3aMblKaHus
Ha BbIXoAe

OTtkntoveHme VBN

Meperpes

HopmanbHbIl pexum: nepexog Ha barinac
Pexxum AKB: oTkntoueHne VBI

Husknii 3apsa AKb

CurHan Tpesoruv n otkaodeHvie MBM

ABapuiiHoe OTK/ItoYeHe MO BHeLL-
Hemy curHany (EPO)

OTkntoveHne VIBM

VHavkaums (ayano v BusyanbHas)

OTKa3 BXOAHOW ceTn, H3KWIA ypoBeHT 3apsaga AKbB,
neperpyska, obLias aBapusi, pexum b6arinaca, pexum AKb

BCTPOEHHbIe KOMMYHUKaLUOHHbIe

USB, RS232, EPO, RS485 (onynoHansHO)
CMapT-cnoT (ANs onuMoHanbHoM yctaHoBk SNMP),

NHTepdelichl Cyxue KOHTaKTbl (ONLMOHanbHO), KapTa napaniensHown
paboThl, AaTUNKM TemnepaTypbl cpespl 1 AKB

MapannensHas pabota 40 4-x VIBIN

OKPY)KAKOLLIAAI CPEAA
Temnepatypa akcnayataummn 0...+40 °C
Temnepartypa xpaHeHus -40...+70 °C
JlonycTmas BnaxHoCTb 0-95 % npw 0...+40 °C (6e3 KOoHAeHCaL W)
CTeneHb 3aLlLMTbl 060/10UKN IP20

BbicOTa yCTaHOBKM HaZ, ypOBHEM
Mopsi, M

<1000 (100% Harpy3ka),
CHWXEHVE BbIXOAHOW MOLHOCTA Ha 1%
Ha kaxable 100 meTpoB cBbiwe 1000 M (Makc. BbicoTa 2000m)

YpoBeHb LyMa npy NOAHOM
Harpyske

<58 4bA <65 abA
Ha pactosHUn 1 M Ha pactosHUn 1 M

PU3SNYECKUE NAPAMETPbI




PyKoBOACTBO Mo aKcnyaTaumm
VI MI IyA b' : NCTOYHVK 6ecnepeboiiHOro NuTaHns

WNCTOYHWKMN BECMEPEBOMHOMO NMUTAHMUS MMMNY/bC ®OPA 33 10-80 kBA

Popa 3310 Popa 3315 Popa 3320 Popa 3330 Popa 3340

| ®opa H | ®opa H | ®opa H | Popa H | Popa H

3310 3315 EE) EEE() 3340
Fa6apuTl (LLIXIXB), MM 500x864x922 | 250x530x650
Macca (6e3 AKB), kr 14343 | 143 |43 | 14343 143 (43 15553
CTAHAAPTbI
besonacHocTb IEC/EN62040-1, IEC/EN60950-1
e IEC/EN62040-2, IEC61000-4-2, IEC61000-4-3, IEC61000-4-4,
IEC61000-4-5, IEC61000-4-6, IEC61000-4-8

Ta6nuua 7.2. dopa 33 60-80 KBA

Mogenb dopa 3360 ®dopa H 3360 dopa 3380 ®dopa H 3380
MouHoCTb, KBA/KBT . 60/60  60/60 | 80/80 80/80
BXoA4
MoakntoyeHne TpexdasHoe (3P + N + PE)
H B ~380/400/415
OMWHaNbHOEe HanpsxeHe, (TuHeiiHoe KanpaxeHne)
ﬂ:inHa:r?pHﬂ?;eolfv_lﬁ ~304-478
Jlonyctmebli (Harpyska 100%), B (nuHeliHoe HanpsxeHwe)
AnanasoH
BXOAHbIX Ha- Honycrimas ~ 228 -304
Mps>XeHNn HVDKHAA TPARVILA | (1 lias 3aBICHMOCT CHItKeHIS LOCTYNHOI BbIXOAHOI MOLLHOCTY MPU CHIKEHUN
BXOAHOTO Hanps- BXO/AHOTO HaNpsXeHWs B JaHHOM Avana3oHe)
XeHus, B
JlonycTUMBI AnanasoH BXOAHOW 40 - 70
yactorthl, 'y,
BX0AHOM KO3GPULIMEHT MOLLIHOCTM >0.99
MakcrManbHbIA BXOAHOW TOK
(MpY HOMVHANBHOM HaMnpsXeHUN 109 109 152 152
380B), A
CyMMapHBbIi Ko3pdurLmeHT rapmo-
HUYecKme NCKaXeHWs BXOAHOIo <3 % (100% nuHeliHasa Harpyska)
ToKka THDi
BepxHuii npeaen HanpskeHUs 6ainaca
JlonycTMmBbI AnanasoH Hanpske- +25% + + 10%: HacTpanBaeTcs, No ymonyaHuto: +15%
HWi 6alinaca HwxXHWIA npeaen HanpsbkeHus 6alinaca
-40% + - 10%: HacTpanBaeTcs, No ymonyaHuo: -20%
CoBMecTHas paboTa C reHepaTopom MoapepxmBaeTcs
BbIXOA,
MoakntoveHne ‘ TpexdasHoe (3P + N)
74
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PykoBOACTBO Mo 3KcnyaTaumm

m Mny A bc NCTOYHUK 68CI'IepE60I7IHOFO NMANTaHUA

WCTOYHUKUN BECMEPEEOMHOMO MUTAHUS MMMY/TbC ®OPA 33 10-80 kKBA
Mogenb Popa 3360 dopaH3360 Popa3380  PopaH 3380
HomuHansHoe BixoaHoe Hanps- ~380/400/415 (nnHeliHOe HanpskeHe)
XeHwne, B
BbixogHow Tok (380B), A 91 91 121 121
BbIXOAHOM KO3GPULMEHT MOLLHO- 1
cm
CTabunnbHOCTb HanpsXXeHst +1%
OTKNIOHEHWA HaMNPSXeHNs Mpu CTy- <5%
NeH4YaTOM M3MEHEeHUN HarpysKku (npu cbpoce/Habpoce Harpysku 20% — 80% — 20%)

< 20 mcek

Bpems BoccTanoBneHMA (npu copoce/Habpoce Harpysku 0% — 100% — 0%)

HopmanbHbil

HoMUHanbHas | PEXUM (CUHXPOHN- 50/60 + 3
BbIXOAHas 3aLMs C BXOAHOM (HacTpauBsaetca B Auanasoe +0.5-5)
yacToTa, Iy CeTb0)

Pexuvm AKB 50/60 + 0.1%
CKOpOCTb CIeXeHWS 3a YacToTol 0.5 Nu/cek
6aiinaca (HacTpavaercs B aanasoHe 0.5 - 3 Tu/cek)
Kpect-pakTop 3:1

CyMMapHbIli KO3GPULIMEHT rapmo-
HNYECKNX NCKAXKEHWIA BLIXOAHOIO
HanpsxeHnst THDu

Yron casura ¢as 1200 £ 0.50
®opma curHana Yucras cuHycomaa

< 1% npw NMHeNHoN Harpyske
< 5% npu HeNNHerHOM Harpyske

HopmaneHsbIi

pexXuM <-> pexxmm 0
Bpewms nepe- | AKB
KIIOYEHNS, MC | HopManbHbiIii

pPeXnm <-> pexunm 0

6arinac

HopmanbHebI > 96%

pexum
KnA Pexum AKB > 96%

ECO pexum 98%

AKB

flapamerpel BeTpoeribix AKD 12B/9Au BHewHme | 12B/12A4  BHewWHue
(VRLA)
Konnyectso BCTpoeHHbIX AKB 40/80/120/160 HeT 40/80/120/160 HeT
HoMuHanbHoe HanpsiXXeHue WNHbI +192/204/216/228/240/252/264B co cpefHei ToUKoW

AKB, B (HacTpavBaercs, no ymonuaxuio +240B)




VIMIMY/ABC

VNCTOYHWKMN BECMEPEBOMHOIO MUTAHUSA

Mogenb
Bpewms pesepBrpoBaHus (npn Tu-
MVYHOW Harpyske), MVUH
Bpewmsi nepesapsaa AKB g0 90%
eMKOCTU (TUNOBOE), Yac
HanpsipkeHvie nnasatowero (Float)
noAasapsaa, B/an.
HanpsaxeHwne yckopeHHoro (Boost)
noAsapsagaa, B/an.
MakcrManbHas MOLLHOCTb
3apsaa AKb

PykoBoACTBO MO 3KCMAyaTaLmm
NCTOYHMK becrnepeboiHOro NMTaHus

MMMYNbC ®OPA 33 10-80 kBA

Popa 3360 dopaH3360 Popa3380  PopaH 3380

3aBuncKT OT KoH$Urypaumm AKb
8
2.10 + 2.35 (HacTpavBaeTcs, N0 yMon4yaHuto 2.25)
2.30 + 2.45 (HacTpanBaeTcs, No ymondanuio 2.40)

20% OT HOMWHAaNbHOM aKTUBHOW MoLHOCTK VBT

CUACTEMHBbIE XAPAKTEPUCTUKWN

HopmanbHbIl pe-

XM / Pexxum AKb
Meperpysou-

Has cnocob-
HOCTb

Pexum baiinaca
3almTa OT KOPOTKOro 3aMblKaHUSA
Ha BbIxoje
MNeperpes

Hwn3kwnii 3apag AKB

ABapuiiHoe OTK/ItoYeHVe MO BHeLl-
Hemy curHany (EPO)

VHAnKauua (ayano v BnsyanbHas)

BcTpoeHHble KOMMYHWKaLMOHHbIE
NHTepdeichl

MapannenbHas pa6oTa

TemnepaTypa sKcnayaTaumm
Temnepatypa xpaHeHus
JonycTMasi BlaxxHoCTb
CTeneHb 3aLL1Tbl 060104KM
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< 110%: nepexog Ha barinac / oTknto4eHne yepes 60 MUH
111%-125%: nepexoz Ha barinac / oTkntoveHmne Yepes 10 MUH
126%-150%: nepexoz Ha barinac / oTkntoueHmne vyepes 1 MUH

>150%: nepexo/ Ha baiinac / oTkntodeHne Yepes 200 mcek

> 125%: BpeMsi paboThbl He OrpaHnyYeHo

126%-130%: oTkNtoUeHMe yepes 10 MUH
131%-150%: oTk/t0UeHVe Yepes 1 MUH
> 150%: oTk/itodeHne Yepes 200 mcek

OtkntoueHvie VBT
HopmanbeHbIli pexxum: nepexos Ha barinac
Pexxum AKB: oTkitoueHne VBT
CurHan TpeBoru n otkaoueHve VBM
OtkntoyeHvie VMBI
OTKa3 BXOAHOI ceTu, H13KWIA ypoBeHT 3apsasa AKB,
neperpyska, obLuas aBapusi, pexum 6ainaca, pexum AKb

USB, RS232, EPO, RS485 (onuynoHansHO)
CmapT-cnoT (Ans onunoHanbHon yctaHoBk SNMP),
Cyxue KOHTaKTbl (ONLMOHaNbHO), KapTa napannenbHo
paboThbl, AaTUMKKM TemnepaTypbl cpesbl 1 AKB

20 4-x BN
OKPY)KAIOLLIAAI CPEAA
0..+40°C
-25...470°C
0-95 % npwu 0...+40 °C (6e3 KoHAeHcaLmm)
IP20
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PykoBOACTBO MO 3KCMAyaTaLmm
VI MI IyA b' : NCTOYHVK becnepeboiiHoro NnuTaHus

WNCTOYHUKIN BECTMEPEBOMHOMO MUTAHMSA MMMY/TbC ®OPA 33 10-80 kKBA
Mogenb Popa 3360 dopaH3360 Popa3380  PopaH 3380
B <1000 (100% Harpyska),
bICOTa yCTaHOBKM Ha/ ypOBHEM CHUKEeHME BbIXOAHOV MOLLHOCTU Ha 1% Ha Kaxable
wlefeiz i 100 meTposB cBbile 1000 M (Makc BbicoTa 2000m)
YpoBeHb LymMa npu NonHou <65 ABA Ha pacTosHIn 1 M
Harpyske
PUSNYECKUE NAPAMETPbI
Fabaputbl (LUXMxB), MM 500x865x1250 250x782x650 500x865x1250 250x782x650
Macca (6e3 AKB), kr 200 85 200 85
CTAHZAAPTBI
be3sonacHocTb IEC/EN62040-1, IEC/EN60950-1
3MC IEC/EN62040-2, IEC61000-4-2, IEC61000-4-3, IEC61000-4-4,
IEC61000-4-5, IEC61000-4-6, IEC61000-4-8

2024



PyKoBoACTBO No aKkcnyaTaLmm
VI MI Iy b' : NCTOYHWK B6ecriepeboMHOro NuTaHus

WNCTOYHWKMN BECMIEPEBOMHOMO MUTAHMS MMNYbC ®OPA 33 10-80 kBA

8 / [punoxenne A. YcraHoBka BHYTpeHHUX AKD
00000000

B VIBM mowHocTbo 10-40KkBA MoxeT 6bITh ycTaHoBneHo 120 AKB 7/9A4 (Tpu nuHelikn AKB no 40 6a-
Tapel B KaXzon).

B VBN MoLyHocTb 60-80KBA MoXeT 6bITb ycTaHoBeHO 160 AKB 7/9A4 (YeTbipe nuHeriku AKE no 40 6a-
Taper B KaXzon).

Kaxaas nuHelika AKb cogepxut 4 rpynnbl no 10AKB B kaxaoii. CoeanHeHMe rpynn B IMHEeRKy ocyLLecT-
BAseTca Kabenem ¢ pasbemMaMu Tna AHAEPCOH.

1. Bce AKB B kaxgoi rpynne AOJIXHbI ObITb COeAMHEHbl MeX3/IeMEHTHbIMMN nepemMblYykamMmm, Kak noka-
3aHO Ha pUCYyHKe HIXe.

2. Bce 6aTapeliHble kacceTbl ¢ rpynnamut AKb A0kHbI 6bITb COBpaHbl OAMHAKOBO 1 YCTaHOBEHbI
Ha nosikn MBI kak nokasaHo Ha pucyHKe HUXe.

Tpynna AKB 1 |1 | /Innerika AKB 1

pynna AKB 2

nna AKb £ 4

pynna AKB 3
pynna AKB 4

NnHeika AKB 2

% H H &/ NvHerika AKB 3
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PyKoBOZCTBO MO 3KCMIyaTauum
VIMI Iy b' : MNCTOYHWK 6ecnepebonHOro NuTaHus

NCTOYHMKWN BECMEPEBEOMHOIO NMUTAHKSA MMMNY/IbC ®OPA 33 10-80 kBA

3. Heo6x0AMMO NOAKMOUNTL MONOXUTENbHBIN, OTPULLATENbHBIN 1 CPEeAHNIA BEIBOAbLI KaXa0W
nuHelikn AKB K cooTBeTcTBYHOLWMM pazbemaM MBI, kak nokasaHo Ha pucyHKe Hue. Mpu 3Tom
HeobXoAMMO CTPOro CO6M0AaTL CXEMY W MONSPHOCTE MOAK/THOYEHMS.

N Pa3beMbl nogkntoveHus nuHeek AKb
= |
P

=

| PDD OOQ} OOQ }

2-X MONOCHBbIN
pa3beM AHAEpCOH

NPEAYNPEXXAEHUE

Mpwn cbopke 1 noakntoveHnn nuHeek AKb Heob6xoAMMO cTporo cobntoath NOASPHOCTb

1 yKasaHHY'o BbilLe CXeMy MoAk/oYeHuns. MNepes napanienbHblM CoeAnHeHEeM nHeek

AKB v nogkntoueHrem nx K MBI HeobXxo41Mmo NpoBepuTb HanpsiXXeHne Kaxza0i MMHenKn
N y6e[NTCSH UTO OHO HaXOAMTCS B ONYCTUMbIX NPeAenax.







PykoBoACTBO MO 3KCnayaTaumnm
I/IMI Iy bc MNCTOYHWK 6ecnepebonHOro NuTaHus

NCTOYHWKWN BECMEPEBEOMHOIO MUTAHKSA NMMNYJIbC ®OPA 33 10-80 kBA

[ns 3ameToK

2024



PyKoBoACTBO No aKkcnyaTaLmm
I/IMI Iy b' : NCTOYHWK B6ecriepeboMHOro NuTaHus

WNCTOYHWKMN BECMIEPEBOMHOMO MUTAHMS MMNYbC ®OPA 33 10-80 kBA

[ns 3ameToK
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e-mail: info@impuls.energy
web: www.impuls.energy






