PykoBOACTBO
MO 3KCMayaTaLnm

VIMI'IV/\I:CE

BOVHOro n

VICTOUHNK
becnepeboliHoro
[TuTaHng

I/II\/IFIYﬂbC

®OPA
15-20 kBA

Bepcus 1.1.001, 2022 .




PyKOBOACTBO no skcnayatauumun
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NMTaHNa

4 CEPVA ®OPA 15-20 kBA
MCTOYHNKWN BECIMEPEBEOMHOIO NMUTAHUA

O PykoBoacCTBe

HacTosillee pykoBOACTBO NpejHasHa4yeHo AN Nonb3oBaTeneli MCTOUHUKOB 6ecrnepeboiiHoOro
nutaHna AMMNYJbC cepun ®OPA 15-20 kBA.

AononHuntenbHasa nHopmauusa
Ana nonyyeHUs AOMNONHUTENBHON MHGOPMaLUM 06 YCTPONCTBE U ero onuusix, obpatutecb Ha
oduymanbHble caliTel Mpon3BoANTENA: www.impuls.energy

O6HoBNEHMUA
O6HOBNEHHblE BEpCUM AOKYMeHTaLMm Bbl MoXeTe HallTK Ha caliTax www.impuls.energy. Bceraa
1Crnonb3yiTe NocnesHne BepCUMmn pykoBOACTBa.

TpaHcnopTMpoBKa
TpaHCI'IOpTHbIe cpeacTBanrpysonogbeMHble MeXaHN3Mbl AOJIKHbI O6ﬂaAaTb Xapaktepuctumkamum,
AOCTATOYHBIMWU ANA 6e3onacHoro nogbemMa  TpaHCNoOPTUPOBKN MBI.

//\ HEAONYCTUM NOABEM TAXE/OIO BECA BE3 MOMOLLN

/
4

1 uenoBek <18 Kkr
2 yenoseka 18-32 kr
3 yenoseka 32-55 kr
TpaHCI‘IOpTHbIe cpeacTBa nrpysonogbeMHblie MeXaHU3Mbl >55 kr

MNMepemelyalite obopysoBaHMe 6e3 pe3knx yckopeHuid. Mpun yctTaHoBNeHHbIX B kopnyce VBM AKB
nepemetatb MBI cnegyeT NnaBHO M C 60/bLLUEN OCTOPOXHOCThIO.

Bce npaBa 3awjuLyeHbl.

MpumeyaHue: BBUAY MOCTOSIHHOIO COBEPLLEHCTBOBAHMWSA KOHCTPYKLUUM N TEXHONOM UM N3rOTOBAEH NS
Hallel MPoAyKL MY, BO3MOXHbI yyULLEeHUst XapakTepucTuk 6e3 npejBaputensHOro yBeAoMaeHu s,
He BAUSIIOLLME HA HAaAeXHOCTb 1 6e30MacHOCTL KCnayaTauuy. 3a nogpobHoin nHdopmaumen no
NPOAYKLUMY Bbl MOXeTe 06palLlaTbCs K MU3roTOBUTENHO:

oo i e oJ +7 495 9897706

r. Mocksa, Kontesckas, 73, cTp.1

Ten.: +7 495 989-77-06
Pakc: +7 495 989-77-06
e-mail: info@impuls.energy
web: www.impuls.energy
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PyKOBOACTBO no akcnayataynuy
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NMTaHNa

v/ CEPVA ®OPA 15-20 kBA
MCTOYHNKWN BECMEPEBEOMHOIO NMUTAHUA

1/ be3onacHoOCTb
o0

BaxHble npasuna TeXHNKN 6e3onacHoCTH. COXpaHVITe 3TV UHCTPYKUMKN

JlaHHOe PyKOBOACTBO COAEPXUT BaXKHble MHCTPYKLMM MO TexHKKe 6e3onacHocTu. MpoynTalite BCe
WNHCTPYKLMW MO TeXHUKe 6€30MacHOCTY 1 3KCnyaTauum nepey Hadanom skcrnayaTaumm cuctemsl
6ecnepe6boliHoro nutanus (MBM). Cneaylite BceM npegynpexaeHusam Ha npubope 1 B AaHHOM py-
KoBoacTee. CobnogaiTe BCe MHCTPYKLMM MO SKCMyaTaLMn 1 MCNOAb30BaHMI0. 3TO 060pyA0BaHMNe
MOXeT 3KCMyaTMpoBaThCa AnLammn 6e3 npeasapuTenbHON NOArOTOBKM.

[AaHHoe n3genne pazpaboTaHO TONbKO 415 KOMMEPYECKOr0/MPOMBbILLNEHHOrO UCN0Ab30BaHNA. OHO
He npe/JHa3Ha4YeHo 419 Kakoro-n16o nprvMeHeHns B yCTPOMCTBAX UM CUCTEMAX UCKYCCTBEHHOIO
NoAAepXaHNa XnsHegeaTenbHoCTU. MakcuManbHas Harpyska He 40/1KHa nNpeBbllaTk Harpysky,
yKa3saHHyt Ha Tabnuuke WBM. VBN npegHasHadeH Ans 3aWmTbl 060pyAoBaHus 418 06paboTku
AaHHbIX. B cnyyae BO3HUKHOBEHNS BONPOCOB, 06paTUTECh K AUAepY AN MECTHOMY NpejcTaBuTesnto.
JaHHbI BM npegHasHayYeH ANA CMOAb30BaHWA B TPeXNPOBOAHbIX (Ppa3a, HelTpanb, 3a3emaeHune)
ceTAX NepeMeHHOro Toka HanpsxeHuem 220/230/240B, yactoToit, 50 nm 600w, c 0693aTeNbHbIM
3a3eM/1eHreM. 3aBO/CKOM HAaCTPOIKOM MO YMOAYaHWIO ABASETCA HanpsaxeHne 220B, yactoTa 500,
WHCTpYKLUMW NO yCTaHOBKe 1 NpejynpeanTeNibHble Hagnucu NpuBejeHbl B JaHHOM PYKOBOACTBE.

BHUMAHWE
AKKYMYNATOPHbIE BATAPEU (AKB) MOTYT NPEACTABJ/IATb ONACHOCTb MOPAXE-
HUNASNEKTPUYECKMM TOKOM N TOKOM KOPOTKOTIO 3AMbIKAHUA. CNEAYOLWNE
/_\ MEPbI MPEAOCTOPOXHOCTU AO/IKHBI BbITh COBTHOAEHbI MEPE/ 3AMEHOV AKE:

* Wcnonb3yiiTe cpeacTBa MHAMBUAYaNbHOM 3aLmThl (CK3) OT MopaxeHus anekTpuyecknm
TOKOM (pe3nHOoBbIe nepyaTky, canoru 1 np.).

+ CHUMWTE KOMbLA, Yacbl v Apyrne MeTanInyeckme npesmeTsbl.
* Vicnonb3yiiTe NHCTPYMEHTBI C M30IMPOBaHHbLIMU PYKOSITKAMU.
+ He knagute MHCTPYMEHTbI WIN APYrvie MeTalIyeckne NpeaMeTbl Ha akKyMynsTopbl.

* Ecnm AKKYMYNIATOP MeeT MexXaHn4veckre noBpexaeHna Nan UMerTcd NpU3Hakn yTeukun,
HemMeAneHHo O6paTVIT8Cb K BaLLIEMy MocTaBLnky nnn B CepBI/ICHI::IVI LEHTP ﬂpOVBBO,CI,I/ITeJ'IH.

* He yTrnunsupyiite akkyMynsTopbl MyTeM OKUraHns. AKKYMyasiTopbl MOTyT B30pBaTbCS.

* KVcnonb3oBaHue, TPaHCNOPTUPOBKA N YyTUAN3aUMNA akKKyMYyIATOPOB OCYLLECTBNAETCA B
COOTBETCTBMW C MECTHbIMN HOPpMaMn U TpeGOBaHI/IﬂMI/I no o6pau_|,eHmo C onacHbIMK
OoTXoAaMn.




PyKOBOACTBO no skcnayatauumun
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NMTaHNa

4 CEPVA ®OPA 15-20 kBA
MCTOYHNKWN BECIMEPEBEOMHOIO NMUTAHUA

/\ BHUMAHWE
/A\ HECMOTPAHATO, YTO MBMNM PASPABOTAH N MPOW3BEAEH A1 OBECNEYEHWSA BE3-

/\ ONACHOCTM NEPCOHAJIA, HEMPABUJIbHOE MCMOJIb3OBAHWME MOXET CTATb NMPU-
UMHOW MNOPAXEHWA SNEKTPUYECK/M TOKOM W1 BO3TOPAHUSA. 4151 OBECMEYE-
/ \ HUA BE3OMACHOCTU, COBIFOAANTE C/IEAYHOLLNE MEPbI MPEAOCTOPOXHOCTU:

N I'Iepep, ouncTkor BeikntounTe NBM 1 oTcoegnHNTE ero ot 3NEeKTPOCeTn N Harpysku.

+ OunwaiTe MBM cyxoii TkaHbto. He Mcnonb3yiiTe XnAKMe NN a3P030JbHble YNCTS-
Lne cpeacTBa.

+ Hvikoraa He 3aKkpbiBaliTe M He BCTaBAANTe Kakne-nnbo npejMeThl B BEHTUAALMOHHbIE
oTBEPCTUA UK Apyrue oteepctua BT

+ HenpoknagbiBaiiTe cunoBble U MHGOPMaLMOHHbIe Kabenn VBM Tam, rae oHU MoryT
6bITb MOBPEXAEHbI.
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PykoBOACTBO MO 3KCNayaTauum
m MI IyA b' : NCTOYHWKa 6ecnepe6oiiHOro NuTaHns

v/ CEPVA ®OPA 15-20 kBA
MCTOYHNKWN BECMEPEBEOMHOIO NMUTAHUA

2 / OnncaHme n3genns
[

Mo3apaBnsiem Bac C BbI6OPOM UCTOYUHMKa becnepeboliHoro nutaHus (UBM) Toprosoi Mapku «MM-
MNYNbC». HoMnHanbHas MolwHocTb MBI coctaBnsieT 15kBA nnv 20kBA (B 3aBUCUMOCTY OT BbIGpaHHOM
mozgenw). OH npejgHa3HaueH AN obecrneyeHs KadeCcTBeHHbIM 6ecrnepeboliHbIM 31eKTponuTaHneM
KOMMBIOTEPOB U PYroro YyBCTBUTENbHOI0 31€KTPOHHOI0 060pyA0BaHMS.

B AaHHOV rnaBe gaeTcsa kpaTkoe onvcaHue VIBM, BKoYas MOAeNbHbIV PSA, BHELLIHWA BUA, MTPUHLAMN
paboThl ¥ TEXHUYECKMe XapaKTepucTmku,

2.1. | 3neKTpoMarHMTHasi COBMeCTUMOCTb

* besonacHocTb

Cranaapr IEC/EN 62040-1-1 I

* JneKTpoMarHMTHble momexu (EMI)

KoHaykTuBHOE n3nyveHune IEC/EN 62040-2 KaTteropusa C3
SMUCCUOHHOE n3NiyyeHne IEC/EN 62040-2 KaTteropusa C3
ESD IEC/EN 61000-4-2 YposeHb 4
RS IEC/EN 61000-4-3 YpoBseHb 3
EFT IEC/EN 61000-4-4 YpoBeHb 4
SURGE IEC/EN 61000-4-5 YposeHb 4
H13KouaCTOTHbIE CUrHasbI IEC/EN 61000-2-2

MPEAYTPEXAEHWE: JaHHbIT npodykm npedHa3HayYeH 013 KOMMep4Yecko20 U NPoMblUu1eHHO20 hpuMeHe-
HUS 80 8BMOPUYHbIX Yensx 3.1eKmpocHabiceHUs 8Hympu 30aHuUll, MO2ym nompe608ambeCsA 02paHUYeHUs
no ycmaHoeke uau 0onosHUMenbHbsle Mepsl 015 hpedomepaujeHus nomex.

YBEAOM/NEHWUE:

VMBI npeaHasHayeH A8 YCTaHOBKW W 3KCMAyaTaLUW TONbKO B MOMeELLeHUY, C TemrnepaTypoi oKpy-
Xatowled cpeabl 0-40°C. YcTaHaBnvBaiTe ero B YWCTOW cpeje, BAaAu OT Bnaru, NerkoBoc-
NAaMeHSLLNXCA XUAKOCTEN, ra30B 1 arpeccrBHbIX BELLeCTB.

AaHHbI VIBI He coAepXUT 3N1eMeHTOB, 06C/lyXBaeMblX No/ib30BaTeseM (KpOMe BCTPOEHHbIX
aKKyMynaTopHbIX 6aTapeli). KHonku BKkAtOUYeHWS / BbikatoYeHWs VBN He n30MpyoT BHYTPeHHMne
KOMMOHEHTLI OT CEeTEBOro HanpsXeHus nnu HanpsxeHns AKB. 13-3a prcka nopaxeHus 31ekTpu-
YeCKM TOKOM MM BO3rOPaHMUS HY NPY Kaknx 06CToATeNbCTBAX He NblTaliTeCh MONYUYNTb JOCTYM K
BHYTPEHHVM KOMMOHEeHTaM yCTpoicTBa.

MpekpaTtuTe akcnnyaTauuto VIBM, ecnv nokasaHusa naHeny He COOTBETCTBYHOT JaHHOM NHCTPYKLNN
no aKCnayaTauum AV 3KCnyaTauoHHble xapakTepucTukm VIBM oTKAOHUANCL 0T HopMbl. CoobLymTe
060 BCcex olMbKax N HEMCNPABHOCTSAX BalleMy NPoAaBLYy U B CEPBUCHbIV LIeHTP MPOU3BOANTENS.




PyKOBOACTBO no akcnayataynuy
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NMTaHNa

v/ CEPVA ®OPA 15-20 kBA
MCTOYHNKWN BECIMEPEBEOMHOIO NMUTAHUA

O6cnyxrBaHve akkyMyasaTOPOB AOJIXKHO BbIMONHATLCSA AN KOHTPOMPOBATLCS MePCoHanom, ob-
najaloLLnmM COOTBEeTCTBYOLWEN kBannudukaymeld n onsbitom pabotsl ¢ AKB, ¢ cobntogeHnem Bcex
HeobX0AUMbIX Mep MPeA0CTOPOXHOCTU. He gonyckaliTe MOCTOPOHHUIA NepcoHan K 06CnyxrBa-
Huto AKB. TpebyeTca npaBuabHas yTUAN3ALMSA aKKYMYNSTOPOB. YTUAN3ALMSA HENCMPABHbIX UK
BblpaboTaBLUVX CBOI pecypc 6aTapeil 40MKHa NPOU3BOANTCS CTPOrO B COOTBETCTBUM C MECTHbLIM
3aKOHO/AaTeNbCTBOM, 3KOIOrMYECKUMY HOPMaMVt 1 MpaBuiam yTuamsaumm.

HE NMOAK/IFOYAWNTE k MBI o6opyaoBaHue, CyMMapHas MOLLHOCTb KOTOPOro MpeBbilaeT HoMY-
HaNbHYy MoLHOCTb MBI, nnn o6opyAoBaHuve, nMetoLLiee 60bLLME MYCKOBbIE TOKM (31eKTpoApeny,
nblnecockl, eHbl, 31eKTpoaBuratenu T.4.).

HE MICMO/b3YWTE UBM Ans NUTaHNs MeAULIMHCKUX CUCTeM noAfepXaHnsa X1U3Hu yenoseka.

XpaHeHVe MarHUTHbIX HOCKTeNel Ha BepXHeit 4acTu MBI MoXeT NprBecTH K MoTepe N NMoBpex-
AEeHVIO JaHHbIX.

BbikntounTte n nsonupyite VBN oT BXOAHOM 31eKTpoceTn nepes o4nCcTKon. Mcnonb3syinTe ToNbko
MSITKYH TKaHb, HKOTAA He UCMONb3YITe XUAKME NN a3P030/bHble CPeACTBa.

2.2. | CBoiicTBa U NpenMyLLecTBa

MBI o6nagaet ciefyoWwnumMmn TeXHNYeCKUMI 0COBEHHOCTAMY 1 MpeumyLLecTBamMu:

+ O6ecneyeHvie 6osee BbICOKOV 3HEPro3$pGEKTUBHOCTLN MO CPABHEHUIO C NMPeAbIAYLLM NoKone-
HMEM aHaNorNYHbIX YCTPOMACTB.

* [TonHOCTbIO Ll,l/lq)pOBaﬂ TexHonorna ynpasaeHna Ha ocHoBe DSP Ans fOCTUXEHWSI BbICOKOM
HaAeXHOCTU N MPON3BOANTE/IBHOCTW.

+ Undposoe 1 nHTennekTyansHoe ynpasneHune AKb Ana npogneHuns cpoka ciyx6bl 6atapeii.
+ XK avcnnei n cBeToANOAHAA UHANKALNS, 0TOGpaxatoLLive BCO CUCTEMHYIO MHGOpMaLUIO.

+ CKOPOCTb BEHTUNSTOPOB OXJIaXAEeHNA aBTOMaTUYeCKU PeryanpyeTcs B3aBUCUMOCTI OT yPOBHSA
HarpysKku, BXOAHOr0 Hanps>XeHns Uau pexnma paboThbl.

° 3ﬂeKTpOHHaﬂ perynnpoBKa 3apaAHOro Toka N HanpsXXeHuna.
* BblcOKag NNOTHOCTb MOLLHOCTW.

+ BcTpoeHHas GyHKLMS CaMOANArHOCTMKM, MO3BONSAIOLLLAst MONb30BaTeNt0 TecTupoBaTk VIBM Ha
MecTe yCTaHOBKW 6e3 Harpysku.

+ ®yHKUMS 3anncn GopMbl CUTHaNa B MOMEHT OTKa3a obecneynBaeT NpoCTYyHO AMArHOCTUKY
NPUYNH HewTaTHON paboThl.

2.3. | Mogenu UBN

JocTynHble MoAeny nokasaHel B Tabaunue 1-1:

HomuHanbHas HomuHanbHas
MOAeﬂb MOLLHOCTb Mop,enb MOLLHOCTb
®OPA H 15000/ ®OPA 3115 15kBA/15kBT ®OPA H 20000/ ®OPA 3120 20kBA/20kBT
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PyKOBOACTBO no skcnayatauumun

MMI IyA b' : VICTDHHVIKa66C|‘|epe60|7|HOI'OI'IMTaHVIH

4 CEPVA ®OPA 15-20 kBA
MCTOYHNKWN BECIMEPEBEOMHOIO NMUTAHUA
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Puc. 1-1: Bug cnepeaun Puc. 1-2: Bug csagn
1. USB (Onuus) 7. Pe3epBHbI oTCEK
2. EPO 8. 3aWunTHasa KpbllKa CUT0OBbIX K1eMM
3. MopT RS232 9. BblkntouaTenb Bxoja b6arnaca
4. TlopTbl NapannenbHor paboThl 10. BxogHO BbIK/tOYaTENb
5. WHTennekTyanbHbIA CNOT 11. 3a3zemneHuve
6. BeHTUNATOPbLI OXNaXAEHNA 12. «<XONOAHbIN» cTapT

Kak nokasaHo Ha Puc. 1-2, 3agHas naHenb VB cofepXxnT cneaytowme anemMeHTbl U GyHKLNK:

+ USB: T1n B, ncnonb3yetcs Ans nogkntodeHns K MK an1g obecneyeHns MOHUTOPUHIa coctosaHus VBIT.

+ KoHTakT aBapwuiiHoro otkntoveHmns EPO: NC (HOpManbHO 3aMKHYTbI).

+ [NopTkl NapannensHoOro NoAKAYeHNs (onums).

+ Pe3sepBHbIl OTCeK: OTCeK ANS OMUMOHANIbHON YCTaHOBKM AOMOAHUTENbHbBIX ONLUMIA (MeXxaHU4ecKnin
6aiinac, baTapeliHblii pa3MblkaTenb, AOMOAHUTEIbHbIE PO3ETKM 1 MP.).

+ 3alnTHas KpbILLKa CUIOBbIX KNEMM MOAKIOUEHUS Kabeneli BXOAHOW 3N1eKTPOCeT U Harpy3Ku.

* ABTOMAaTMYECKWIA BbIKtOYaTeb BXOAA BbINPAMUTENS.




PyKOBOACTBO no skcnayatauumun
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NMTaHNa

4 CEPVA ®OPA 15-20 kBA
MCTOYHNKWN BECIMEPEBOMHOIO NMUTAHUA

+  ABTOMAaTUYeCKNiA BbiKNtOUaTeb BXoAa balinaca.

+ KabenbHble BBOAbI (MyThl 3aLLMThI U GUKCALMM BBOAHBIX CUNOBbLIX Kabenei).

* «XONoAHbIV» CTapT - KHoMka BkAtoyeHnst VMBI ¢ ncnonb3oBaHveM sHepruv 6atapeli (6e3 BXOAHON
3N1eKTpoceTn)

* BeHTUAATOPLI OXNaxaeHns

+ Mopt RS232 anst noakntoueHus K MK Ans ynpaBaeHUs 1 MOHUTOPUHIA C MOMOLLbIO Crieumanmnsnpo-
BaHHoro MO.

2.5. | OnncaHue cnctembl

DSP mpoueccop
' ! v

Baiinac
—> T;{Zi:.rgzu - Beinpamutens - WNHBepTop -
A
\
3apsigHoe
YCTPOWCTBO
Bartapen

Puc 1-3: Cucrema UBIM

2.5.1. TVSS n EMI/RFI punbTphbl

JlaHHble KOMNOHeHTbI MBI 0becneyvnBatoT 3aLUTY OT NepeHanpsaxXeHnsa 1 GUAbTPaLNIo 3N1eKTPo-
MarHUTHbIX MoMex (EMI) n pagnoyactoTHbix nomex (RFI). OHM CBOAAT K MUHUMYMY Nto6ble ckaykn
HanpsXXeHWs AN NoMexU, MPUCYTCTBYIOLLME B CETU M 3aLLMLLLAIOT YyBCTBUTEIbHOE 060pyA0BaHMe.

2.5.2. Uenb BoinpaMnTens/ koppektopa kodppuuymeHta mowHocTu (PFC)

B HopManbHOM pexurmMe paboThl Lienb BbinpsMutens/koppektopa kosdduuymeHTta mowHoctn (PFC)
npeobpasyeT NnepemMeHHbI TOK CeTU B peryinpyemoe HanpsXeHue WnHbI NOCTOSHHOMO ToKa AN
AanbHelLWero NCcnoab30BaHNA NHBEPTOPOM, He BHOCS MCKaxXeHNA GOpMbl TOKa 1N HanpsxXeHUs
BXOZHOU ceTn. CuHyconganbHas popma notpebaeHns Toka OT BXOAHON ceT obecneymnBaeT cie-
Ayroujve npenmyLecTsa:
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PyKOBOACTBO no akcnayataynuy
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NMTaHNa

v/ CEPVA ®OPA 15-20 kBA
MCTOYHNKWN BECMEPEBEOMHOIO NMUTAHUA

* VBN MakcMManbHO 3¢pGeKTUBHO UCMONb3YEeT 3NEKTPO3HEPT U0 CETH, OTCYTCTBYET peakT1BHas
cocTaBnsoLLas Npy NoTpe6eHNN SHEPTnn 13 CeTu.

* VB He BHOCMT rapMoHUYeckme NckaxeHus GopmMbl HaMPsKEHUS B MATAOLLLYHO CeTb.

370 obecneyrBaeT OTCYTCTBUE BAUSHUS paboTatowero VBM Ha Apyrux notpebuteneit, moAko-
YEHHbIX K TOV Xe NuTatoLLelt ceTu.

2.5.3. uBepTOp

B HOpManbHOM pexurmMe paboTbl MUHBEPTOP UCMONb3YeT MOCTOAHHOE HamnpsXeHWe Lenu Bbinpsamm-
Tensa/ koppektopa KosdpdruneHTa MOLLHOCTL 1 NpeobpasyeT ero B njeasbHoe CMHyCconAansHoe
HanpsXeHne NepemMeHHOro Toka Ha BbixoZe. Mpu nponajaHuy BXOAHOTO MUTaHWSA 1 OTKAKOYEHNN
BbINPAMUTENS, UHBEPTOP NONYyYaeT HEOBXOAMMYHO SHEPTUIO OT aKKyMyNaTOpPOB Yepes npeobpasosa-
Tenb HanpsxeHus (DC/DC koHBepTep). B obounx pexnmax paboTel nHBepTOp VIBIN paboTaeT B pexxuvmMe
OHNaWH 1 HenpepbIBHO BbipabaTbiBaeT UAeanbHoe HanpsKeHre CHYCcoMAanbHOR GOpMbl Ha BbIXOAe.

2.5.4.3apsigHoOe yCTPOWCTBO

3apaAHoe yCTPOMCTBO UCMOJIb3yeT HanpsXeHne WnHbI MOCTOAHHOro Toka, popMmupyemoe Bbi-
npsMuTeNnem, n oCyLecTBASeT peryanpyemMblil UHTenneKTyanbHbl 3apaj 6atapeli. MNpu Hannyunm
3nekTponuTaHns Ha exoe MBI npouecc3apsaga AKb ocyLecTBngeTca HenpepbIBHO, Aaxe B C/lyyae
ecnn VBT BbIKItOYEH.

2.5.5. DC/DC KOHBeKTOp

DC/DC KOHBEPTEP TOKA NCMO/Ib3YEeT 3HEPT U0 akKKyMYNATOPOB, MOBbILLAET HanpsaXeHne 40 ONTrMab-
HOro pa60qero HanpsaxXeHna nHeepTopa. ['Ipe06pa3osaTenb BKJIlOUaeT B cebs cxXemy nosbllLeHnA
Hanps>XeHns, KoTopas Tak>Xe NCNob3yeTca npuv perynmpoBaHv BXO4HOIo K03¢¢I/ILI,I/I8HT8 MOLLHOCTW.

2.5.6. AKKYMynsaTopbl

CraHaapTHble mogenu VBIM 15kBA / 20kBA coaep>aT BCTPOeHHble HeobCnyXnBaeMble CBUHL,O-
BO-KNC/IOTHbIE aKKYMYASTOPbI C knanaHom copoca (VRLA). Ans obecneyeHns MakCMManbHOro cpoka
cnyx6bl baTapeli cnegyetakcnnyaTupoBaTte VBN npu TemnepaTtype okpyxatoLiero sosgyxa 15-25°C.

2.5.7. CtaTnueckuii 6ainac

MBI ocHallleH BCTPOEHHbIM CTaTuyecknm balinacom, obecneymBaroLWwM anbTepHaTUBHbIV NYTb
ANA NMNTAaHWUA Harpy3Kkn oT BXOAHOW CeTu B c/lydae BO3HUKHOBEHUS HencnpasHocTu UBT. Ecan
MBI neperpyxeH, neperpet nan Bo3HMKN0 ntoboe gpyroe ycnosue otkasa, MIBM asBTomaTnyeckmn
nepekto4aeT NOAKJOYEHHYI HarpysKky Ha 6alinac. Pexuvm 6alinaca o603Ha4aeTcs 3ByKOBbIM
CUTHANOM 1 BKAOUYEHMEM CBETOANOAHOIO NHAMKaTopa Bypass. UTo6bl BPyUHYO NepekatoynTs
Harpysky c nHBepTopa Ha 6annac, Haxmute kHonky ON/OFF oaunH pas.

MPUMEYAHUE: MumaHue yepes 6alinac HE 3awjuujaem nodkato4eHHoe o6opydogaHUe om nomex u
nepepsigos numaHus 8o 8xodHol 3nekmpocemu.




PyKOBOACTBO no skcnayatauumun
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NMTaHNa

4 CEPVA ®OPA 15-20 kBA
MCTOYHNKWN BECIMEPEBOMHOIO NMUTAHUA

2.6. | Pexkumbl pa6oTbl BN

MBI nmeeT cneaytoLime pexunmel paboTbl: HOPManbHbI peXnm, pexmnm balinaca, pexmnm paboTsl
oT AKB, 3K0-pexuM, pexurmM npeobpasoBaTens YacToTbl, PEXUM CAMOTECTUPOBAHNS.

HopManbHbI pexum:

Kak nokasaHo Ha Puc. 1-4, BbinpsiMmTenb NpeobpasyeT BXOAHOE HamnpsikeHre nepeMeHHoro Toka B rno-
CTOSIHHOE 1 MOAAET ero Ha MHBEPTOP 1 3apsiiHOe YCTPOICTBO. VIHBEpTOp BbINONHAET 06paTHOe Npeo6bpa-
30BaHUe 1 NTaeT HarpysKky nepeMeHHbIM HanpskeHeM. 3apsiZiHoe yCTPOMCTBO 3apsikaeT akkyMy/iIsiTop.

DSP npoteccop

Baiinac
TVSS n EMI . e -
—
SWBTPbI . BbInp: — WHBepTop .
3apsagHoe
YCTPOCTBO
Batapen

Puc 1-4: HopmanbHbI pexxum

Pe>Xxum cTaTnyeckoro 6ainaca:

Ecnn nHeepTop HencnpaseH nnu neperpyxeH, Vbl nepekatoyaetca B pexum banaca. Tak xe
pexum bainaca MoxeT 6bITb akTUBMPOBAH Nosb30oBaTeneM Haxatnem kHonku ON/OFF, UBM
npuv 3TOM NepeijeT N3 HOPManbLHOro pexnma B pexnm bainaca. Harpyska B 3Tom pexvime 6yaet
nony4aTb NUTaHWeE HaNpPsSMyto OT BXOAHOW ceTu, 3alymMTa notpebutenei, NoakNtoUeHHbIX K VBN
B 3TOM c/ly4yae He ocyujectensetcs. 3apag AKb B 3ToM pexumMe byaeT npojonxaTbcs. Pexum
6alinaca nokasaH Ha Puc. 1-5.

12 Bepcus 1.1.001




PyKOEOACTBO no skcnayatauumun

MMI IyA bl : MNCTOYHUKa 6ecnepeboliHOro MMTaHns

4 CEPVA ®OPA 15-20 kBA
MCTOYHNKWN BECIMEPEBEOMHOIO NMUTAHUA

-—’@

Baiinac
—_— T;ii:;gml = BuinpsmuTens VHBepTop =
3apsaHoe
YCTPONCTBO
batapeu

Puc 1-5: Pexxum 6aiinaca
Pe>xxnm pa6oTbl oT AKB:

Ecnunpunpa6ote VBN BHOPManbHOM pexnme napamMmeTpbl BXOAHOV CETU BbIXOASAT 3@ JONYCTUMbIE
npegensl (MM60 BXoAHOe NUTaHKe NOAHOCTLIO oTkto4vaeTcs), NBIN aBToMaTnyeckn nepexoAnT B
pexvmM paboTbl OT aKKyMyNSiTOPHbIX 6aTapeii. B3Tom pexunmMe nHBeptop noayyvaet nutaHne ot AKb
(6aTapen paspsixatoTcs) U NpogosxaeT obecrneymBaTb Harpy3Ky KayecTBeHHbIM HanpsXXeHneM.
JlaHHbI pexxum nokasaH Ha Puc. 1-6.

MPUMEYAHUE: Haxcamue kHonku ON/OFF e pexcume pabomer om AKb nosHocmeto omkarodaem VBT,

Baiinac

— Tzﬁi;grl Beinpamutens > VHBepTop o
3apaaHoe
YCTpOiicTBO
batapen

Puc 1-6: Pexxnm pa6oTbl oT AKB




PyKOBOACTBO no skcnayatauumun
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NMTaHNa

4 CEPVA ®OPA 15-20 kBA
MCTOYHNKWN BECIMEPEBOMHOIO NMUTAHUA

3Ko-pexxum (He gocTyneH ans VBM, paboTarowmnx B napaniesbHOM pexume):

Korpa VIBM paboTaeT B3KO-pexnMe, Harpyska nutaeTcs Yepes Lenb 6ainaca. IHBepTop Npu3TOM
HaXoOAUTCH B peXunMe 0XnUAaHNUS, 3apsifHOe yCTPOoNCcTBO paboTaeT HopManbHo. KIMNJ B gaHHOM pe-
Xunme coctasnseT 40 98%. Mpun oTkase BXOAHON ceT (1160 BbIXOAe ee napaMeTpoB 3a 40MNyCTMble
npegenbl), Harpy3ka MrHOBEHHO MepektYaeTcs Ha MUTaHWe OT MHBepTOopa, YTo obecneynBaeT
MOHYIO 3aLUNTY NOAKNOYEHHbIX K BBIXOAY NoTpebuTenein. ko-pexmnm nokasaH Ha Puc. 1-7.

-—>@

Baiinac

—_— TVSS u EMI 1 Bunpamurens = VHBepTop

GuALTPLI

Y

3apsaaHoe
YCTPOWCTBO

¥

batapen

Puc. 1-7: 3ko-pexnm

Pexum npeo6pasoBaTesis YacToThl:

B faHHOM peXnme HOMUHaNbHAA YacToTa BXOAA U BbIXOAa OTAMYaeTCsa (Hanpumep, BXOAHas
ceTb MMeeT YacToTy 500, a Ha Bbixoge WBM ycTaHoBAeHa YacToTa 60M), Llenb 6alinaca B 3ToM
cnyyae 3anpetlleHa.

MPUMEYAHMUE: npu npessiwieHUU 0onycmumMo20 8peMeHU hepe2py3Kku 8 3mom pexcume Vb omkaroyum
8bIx00 (He nepelidem Ha 6alinac).

MPUMEYAHUE: [pu pabome 8 3mom pexcume Ha2py3Ka 004 HA 6bime CHUXCeHa 00 50% u Hudxce.

Pexxum Self Aging (camoTecTupoBaHUsA):

Ecnv HeobxoAnMO 3anycTUTb 1 npotectuposaTe MBI npu oTCyTCTBUM Harpy3Kku, Noib3oBaTteslb
MOXeT akTUBMPOBaTb pexum Self Aging (camoTecTMpoBaHWA), B KOTOPOM TOK NpoTekaeT vepes
BbINPAMUTENb, UHBEPTOP 1N 06paTHO Ha BXOJA Yepes barnac. Ans npoepkun paboTtel NBM npu
100% Harpyske 13 BHelLHel ceTy byaeT NoTpebaATbCA TONbKO 5% OT MOJIHOM MOLLHOCTU (NoTepu
WBMM). laHHbI pexunm nokasaH Ha Puc. 1-8.
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PyKOBOACTBO no skcnayatauumun
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NMTaHNa

NCTOYHWKWN BECMEPEBONHOIO NMUTAHUSA

CEPVA ®OPA 15-20 kBA

DSP mpotieccop

> TVSS v EMI

Baiinac |-
[ = =
duneTpsl i Bobinpamutens 1= WHsepTop i
3apsaaHoe
YCTpOWCTBO
batapen

Puc. 1- 8: Pexxum Self Aging (camoTecTupoBaHua)

2.7. | TexHn4YecKue xapakTepucTKn nsaenuvs

2.7.1. O6uime xapaKTepUCTUKN:

MOAE/b ®OPA H 15000 ®OPA H 20000
HOoMWHanbHas MOLWHOCTb 15 kBA/15 kBT 20 kBA/20 kBT
YacToTa, Ny, 50/60

~176-288 B (monHas Harpyska)
HanpseHue HuxHni npegen ~ 110-175 B (nMHeliHas 3aBUCUMOCTb CHUXEHUA BbIXOZ-
Bxo, HOW MOLLHOCTY B COOTBETCTBMM CO CHUXEHNEM BXOAHOTO HanpsiXXeHns
A Huxe 175B)
Tok 90 A makc. ‘ 120 A makc.
HanpsxeHune ~192B
AKB
Tok 101 A makc. ‘ 134 A makc.
Hanpsxenne ~220/230/240 B
Bbixoa
Toxk 68 A ‘ 94 A
3¢ deKkTUBHOCTL 94,5% makc.
Fabaputsl (LLUXMXB), MM 190x543x550
Bec, kr 26




PykoBOACTBO MO 3KCNayaTauum
m MI IyA b' : NCTOYHWKa 6ecnepe6oiiHOro NuTaHns

v/ CEPVA ®OPA 15-20 kBA
MCTOYHNKWN BECIMEPEBEOMHOIO NMUTAHUA

2.7.2. dneKTpuyecKue napameTpsl

BXO/,
o BxoaHo Ko3pduLneHT
Mogenb BxogHas ceTb [lnanasoH BXOAHO 4acTOThbI MOLLHOCTI
men OgHodasHas (L+N+PE) 40-70 'y, >0,99 (nonHas Harpyska)
BbIXOZ,
CTabunbHOCTL Koa¢. ARTETIEE
HanpAXeHUs | MOLLHOCTY OT-fgco-r%?r::Ae WckaxeHns | lMeperpysoyHas cnocobHocTk | KpecT-dpakTop
110 % Harpysku:
nepekoUeHe Ha PexXum
6arinaca yepes 60 MUH.
KHW <1% | 130 % Harpy3ku:
+0,1 o1 Npuv NOMHOM | NepekNtoYeHVe Ha Pexum .
1% ! HOMVHAaNbLHOW | NnHeliHOW GaEnaca yepes 1 MUH. 3:1 Makcumym
Harpyske | 1509 Harpysku:
nepeKkNtoUeHne Ha Pexnm
6avinaca 4yepes 0,5 MUH. 1
oTkAoueHne VbM yepes 1 MuH.

2.7.3. Pa6ouas cpega

BbICOTA HAZL YPOBHEM TEMMEPATYPA
TEMMEPATYPA BNAXHOCTb Ay PAHELIS HACKNARE
15°c-%;g’_512;g AKB <95% <1000m 0°C-70°C

MPUMEYAHUE: Ecnu VIBIT ycmaHoeneH uau ucnosne3yemcs 8 Mecmax, 20e 8bIComa Had ypogHem Mops
npessiwaem 1 000 M, 8bIXO0HASA MOWHOCMb 00/HHA 6bIMb NOHUXCEHA 00 CeJYHWe20 YyPOBHA:

B“COT%Q;§VEOB”6M 1000 | 1500 | 2000 | 2500 | 3000 | 3500 | 4000 | 4500 | 5000

CHVIXXeHMe MOLLIHOCTI 100% 95% 91% 86% 82% 78% 74% 70% 67%
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PyKOBOACTBO no akcnayataynuy
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NMTaHNa

v/ CEPVA ®OPA 15-20 kBA
MCTOYHNKWN BECMEPEBEOMHOIO NMUTAHUA

3/ YCTaHOBKA

YcTaHOBKa U NOAKIKOYEHMEe CUCTeMbl JO/IKHA OCyLecTBAATLCA TONBKO KBaﬂI/Iq)I/ILI,I/IF)OBaHHbIM
nepcoHasioM B COOTBETCTBUN C AEI‘/'ICTByI'OLLl,I/IMI/I npasuaaMum TeXHUKN 6e30macHoCTL.

MPUMEYAHUE: inumensHas paboma Ubl18He duanazoHa memnepamyp 15-25°C (59-77°F) 3Ha4yumensHo
cokpauwjaem CpoK CAy*bbl AKKyMyasamopa.

3.1. | PacnakoBKa 1 0CMOTp

1. OTKpoliTe ynakoBKy 1 MpoBepbTe ee cogepxinmoe. KOMNaekT NocTaBky BKIOYaeT:
+ 1UBN
* 1 pyKoBOACTBO MO 3KCMAyaTaLum

2. MposepbTe BHeWwHWIA BUA VIBEM nybeanTech BOTCYTCTBUM MOBPEXAEHWI NPU TPaHCNOPTUPOB-
Ke. Mpu 06HapyXeHNN NOBPEXAEHNA N OTCYTCTBUSA HEOOXOANMbIX KOMMOHEHTOB HEMe4IeHHO
coobwmTe 3Ty H$popmauuio Bawemy MoctaBuymky 1 MepeBo3ynky. 3anpeLjaeTca BKAOYaTb B
paboTy yCTPONCTBO, MMetoLLee NoBPeXAeHMS.

3.2. | MpucoeauHeHUe BXOAHbIX/BbIXOAHbIX Kabenei

1. NMpumMeyaHusa no yctaHoBKe
a. VBN gonxeH 6bITb yCTaHOBNIEH B MeCTe C 40CTaTOYHOW BEHTUAALMEN, BAANV OT BOAbI, FOPIO-
UMX ra3os 1 KOPPO3MOHHbIX BELLeCTB.
b. Y6eanTech, UTO BEHTUNALNOHHbIE OTBEPCTUS Ha NepeaHel n 3aaHein naHenn VBI He 3a-

6I'IOKI/IPOBaHI::I. OcTaBbTe He MeHee 0,5 M CBO60AHOI’O npocTpaHCcTBa C Ka)K,CI,OIz CTOPOHBI.

¢. Ecnm MBI 6b1n nepemMelleH 13 X0N0AHON cpejbl B TeMNNYI0, Ha MOBEPXHOCTU KOpryca v BHYTpK
MOXeT 0bpa3oBaTbCs KOHAEHCAT. B 3ToM ciyvae HEO6XOAMMO A0XAaTbCA MONHOMO BbIChI-
xaHuna VBIM, npexje yeM NpuctynaTte K ycTaHOBKe 1 3KCryatauun. B npoTuBHOM cnydae
CyLecTByeT ONacHOCTb MOPaXeHWs 3N1eKTPUYEeCKUM TOKOM.

2. YcTtaHoBKa

MOHTaX 1 NOAKAOYEHNE AO/IKHbBI BbIMONHATHCA KBanVICI)VILWIpOBaHHbIM nepcoHasoMm B CO-
OTBETCTBUN C MECTHBIMW 3/IEKTPOTEXHNYECKUMUN HOPMaMW U CIeAYRLWNMN NHCTPYKUNAMN.

Ans obecneyeHns 6e30MacHOCTY, MOXaNyncTa, OTKIOUYNTE CeTEeBOI BbiK/tOYaTelb NMUTaHUA
nepej ycTaHoBkoW. [lna moaenun 6e3 BcTpoeHHbIX AKB (Bepcusi H) - pasoMkHUTe 6aTapeiiHbiii
BblK/toUaTeb BHelHNX AKB.




PyKOBOACTBO no skcnayatauumun
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NMTaHNa

4 CEPVA ®OPA 15-20 kBA
MCTOYHNKWN BECIMEPEBEOMHOIO NMUTAHUA

1. OTKpOWTe KPbILUKY K1€MMHOW KOMIOAKN, pacnoNoXeHHO Ha 3aaHel naHenn VIBM (cM. cxemy
BHeLUHero BnAa).

2. ins IBM 15/20 KBA pekomeHgyeTcs BbibpaTh kabenb ceveHnem 25 mm? (AAWG) nnu apyroin
MN301MPOBaHHbIA MPOBOJ, KOTOPbLI yj0BNETBOPSAET TPe60BaHUAM MECTHbIX CTaHAAapTOB B
COOTBETCTBUM C MaKCUMabHbIM TOKOM WBT1, ykazaHHbIM B HacTOSLLLEM PYKOBOACTBE.

MPUMEYAHUE: He ucnoas3ylime 6eimogyto po3emky 8 kayecmee UCMOYHUKA NUMAHUSA 014 8x00a
WBI, mak kak ee HOMUHAAbHbIU MOK MeHbWe MAKCUManbH020 8X00H020 moka UBI1. B npomugHoM
c/1y4ae po3emka Moxem czopems U 8bllimu U3 cmposA. jna moodenu, npedHa3Ha4eHHOoU 018 N0OKA0-
yeHus sHewHux AKb (8epcus H), ymobsl usbexcams nepesapsda bamapeli, ybedumecs, Y4mo eMKoCMb
nodkaryaemelx HewHUX AKb 6oabwe, yem 5*3apadHslli mok VI6I1. BnpomueHoM caydae usmMeHume
Hacmpoliku Wbl u ycmaHosume 3aps0HbIli MoK 8 coomeemcmeuu C eMKOCMb0 NOOKAYAeMblX
AKKyMynsamopos.

Bxop VBN
baiinac L1 L2 L3 N

s|lofo]ollo

PE +AKB -AKB Bbixog N
Beixog MBI

Puc 2- 1: CxeMa NoAKAHOYEHMS KIEMMHOTO 610Ka

N BHUMAHMWE!

\ JaHHas mogenb MBI MoxeT paboTaThb B pexume 3/1 (3-x Ga3HbIi BXOA 1 04HOPa3HbIN
BbIxog). Mo ymonyaHuto NBM ckoHuUryprpoBaH Ha 3aBoje AN NOAKOYEHUS K O4HO-
dasHoi ceTn. Mepey NogkaoHeHeM BXOAHOIO Kabens ybegntecs, YTO Ha BXOAHbIX
knemmax MIbIMycTaHOBNEHbI COOTBETCTBYOLLME NEPeMbIYKN, 06 beANHSAIOLLNE BXOAHbIE
dasbl B 04HY NHMIO L 1 HacTpolikn BT cooTBeTCTBYHOT 04HOPa3HOMY BXOAHOMY
NOAKNOYEHNIO.

MPUMEYAHMUE: Mpu nodkawdeHuu y6edumecs, 4mo 8X00Hble U 8bIXOOHbIe Kabeau HA0e}HO 3aPuK-
CUPOBAHbLI 8 COOMBEMCMBYIOUUX KAEMMUAX.
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PyKOBOACTBO no akcnayataynuy
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NMTaHNa

CEPVA ®OPA 15-20 kBA

NCTOYHWKWN BECMEPEBONHOIO NMUTAHUSA

3.3.

. Knemma PE npegHa3sHaueHa Ana NOAKAOYEHNS NPOBOAa 3aMTHOro 3a3emMaeHus. O6s3a-

TenbHo noakatounTe UBM K 06LLeit LWKHe 3aWMTHOro 3a3eM/IeHUs 34aHNs Mepej MogK/o-
yeHMeM ocTaNbHbIX kabeneli. CeveHne kabensa 3aLLNTHOrO 3a3eMIEHNA He AOXKHO 6bITh
MeHbllie ceyeHns CUNOBbIX kKabenel BXxoaa/BbixoAa. Kabenb 3a3eMneHns 40NXeH NMeTb
COOTBETCTBYHOLLYIO LIBETOBYO MapK/pOBKY.

. Mocne 3aBepLIeHnaycTaHoBKN, yGEAI/ITECb, 4YTO NOAKNOYEHVE MPOBOAOB BbIMO/IHEHO NPAaBU/IBHO.

. O6s3aTe/IbHO YCTaHOBWTE COOTBETCTBYIOLWMI pa3mbikaTenb Lenv Mexay Bbixogom UBM

N Harpy3Kom.

. Mepea noakntoyeHnem Harpysku K MBM, noxanyiicTta, oTKtoUNTe BCe HArpysku, a 3aTem

BbIMO/IHNTE COeANHEHMNE N NOOYepPeaHO BKIKYNTE HArpysku.

. HeszaBucumo ot Toro, noakntoueH MBI kK nuTatowen cetn nnm HeT, Ha Bbixoae VB moxeT

6bITb HanpsxeHue. [leTann BHYTPU YCTPOMCTBa MOTYT 6bITb MOZ HanpsiXeHNeM gaxe nocne
BblktoueHust VIBM. lnsi Toro, 4to6bl Ha Bbixoae VBT He 6bi10 HanpsixkeHUs, BbikaounTe VB,
a3aTeM OTK/HOUYNTE ceTeBOE NMUTaHMe.

. Mepep nepsbiM Mcnonb3oBaHem MBI He06X04MMO BBIMONHUTL MONHYO 3apAAKy 6aTapeii B

TeueHue 8 yacoB. Nocne NOAKNUEHNS, BKIKOUNTE BXOLHO aBTOMATUYeCKWIA BblKtOYaTe b
B nonoxeHne «ON», BN aBTomaTnyeckn HauHet 3apaj AKB. Bbl MoxeTe Takxe 1CMo/b30-
BaTb VIBM HeMmegneHHO, 6e3 NpegBapuTenbHOV Noj3apaaky 6aTapeli, HoO pe3epBHOe BpeMs
aBTOHOMUW B 3TOM C/lyYae MOXeT BbITb MEHbLLIE, YeM OXMAaeMoe CTaHAapTHOe 3HayeHe.

. Ecnn HeobxoArMO nogknounTh K VBM MHAYKTUBHYI Harpysky Tumna anekTpojBuratens

AN Na3epHOro npuHTepa, nyckoBas MOLHOCTb TakoM Harpyskun He JOJXKHa NpesBbiaTh
HOMMHa/IbHYIO MOLLHOCTL VBT,

| Mopapok noakntoyeHnsa BHewHUx AKb kK BN
(Mogenu Bepcumn H, 6e3 BCTpoeHHbIX 6aTapeii)

1. HoMumHanbHOe HanpsixeHne nuHenkn 6aTtapeii coctaBnset 192B nocTosHHOro Toka. Kaxaas
nnHeika AKE cocTonT 13 16 nocneAoBaTeNIbHO COeVHEHHbIX akkymynsTopos 12B. ns ysenn-
YeHNs BpeMeHn aBTOHOMHOW paboTbl JONYCTUMO NapannenbHoe NoAKaYeHne HeCKoNbKnX
nuHeek AKB, npu 3ToM eMKOCTb, TUN 1 Mojenb Bcex AKB A0N1XHbI 6bITb CTPOTO O4MHAKOBLIMU.

2. Ana BN Bepcun H 15000/20000 BA anst noakntoveHnst AKE pekomeHAyeTcst BelbpaTb kKabenb
ceyeHnem 25 mm? (4AWG) COOTBETCTBEHHO UAW APYrOil N30MPOBAHHbBIA MPOBOJ, KOTOPbINA
yAoBNeTsopseT Tpe60BaHNAM MeCTHbIX CTaHAaPTOB B COOTBETCTBUM C MaKCUMabHbIM TOKOM
6aTapeli, ykasaHHbIM B HacTosILLLeM PyKOBOACTBe. [pouesypa yCTaHOBKM 1 NOAKAOYEeHNS 6a-
TapeW fo/kKHa CTPOro BbIMOMHATCA. B IPOTNBHOM C/lyyae CyLjecTBYyeT ONacHOCTb MopaXeHns
3/1eKTPUYECKNM TOKOM.




PyKOBOACTBO no skcnayatauumun
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NMTaHNa

CEPVA ®OPA 15-20 kBA

NCTOYHWKWN BECMEPEBONHOIO NMUTAHUSA

a.

Me)K,a,y MBMn AKKYMYNATOPaMUN AO/IKEH 6bITb YCTaHOBJIEH BblK/1KOYaTe/1b MOCTOAHHOIO TOKa.
HOMWHaNbHbBIN TOK BbIK/JOYATENSA AOJI)XEH COOTBETCTBOBATh MaKCMManbHOMY TOKY AKB,
YKa3aHHOMY B HacTofALleM pyKOBOACTBeE.

. YcTaHoBUTe BblktovaTeb BHelwHUX AKB B nonoxeHune «OFF» 1 nocnegoBateibHO COeAn-

HUTe 16 akKyMyNnsiTOPOB B eANHYt0 Lenb. MojkntounTe KpaiHe BbiBOAbl NnHelikn AKB K
COOTBETCTBYOLMM Mositocam 6aTapeiHOro Bblkto4aTens.

+ -+ - 1+ -

Cxema noc K WBMN

. MoakntovaiTe baTapeliHblii kabenb oT AKB cHavana k BbiktouaTento nuHelikn AKB (NnpegBa-

pUTeNbHO pasoMKHyTOMY). Mpu NoakntYeHUN kabensa HanpsMyto K VMBI cyliecTByeT puck
nopaxeHns 3neKTpUYeCcKUM TOKOM. MoAKNUMTE NONOXKUTENbHBIN NONKC BbIKAOYaTENS
AKB k nonoxutensHol knemme 6atapeii BT, oTpuuaTtenbHblii nontoc Belkatoyatens AKb
K oTpuuatensHol knemme 6atapeii VBN cooTBeTcTBEHHO. COEANHMTE NONOXMUTENbHbIE U
oTpuLaTesbHble K1eMMbl 6aTaperiHoro BbiktouaTeNns c COoTBeTCTBY LMY Knemmamu VBT,
CoeanHnTe KOpMyc 6aTapenHoro wkada c LUMHOM 3a3eMIeHNs 3aHNA Ha MecTe yCTaHOBKU.

3. HenoaxntouainTe Harpysky nepeg nogkntodeHnem AKB. Mogkntounte cnnosoli kabenb BXOAHOM
ceTn MepeMeHHOro Toka K COOTBeTCTBYOLWMM Kaemmam VBM. 3atem ycTaHOBUTE BbIK/tOYa-
Tenb BHellHero 6atapeliHoro MoAyns B nonoxeHue «ON». [Mocne 3Toro, yctTaHOBUTE BXOAHOW
aBTOMaTUYeCKM BbIK/lOYaTelb CeTU NepeMeHHOro Toka B nosoxeHue «ON». MBI HauHeT
3apsXKaTb akKKyMyNnAaToOpsl.

3.4. | NapannenbHoe noakno4veHue BN

1.

20

KpaTkoe BBegeHue

Ansi o6ecneyeHnss BOSMOXHOCTY YBENYEHUSI CYMMAapHO MOLLHOCTN CUCTEMbI MW CO3AaHWS
cucTtem 6ecnepeboiHOro NUTaHus ¢ pesepBrpoBaHnemM N+X gaHHble mogenu UBM (o 3-x BIM)
MOTYT 6bITb MOAK/IOUYEHbI B Napannens (paboTa Ha 06LLyH0 Harpysky).

MapannenbHas yctaHoOBKa

a.

Ans noagkntoveHuns VBM B napannens v obecnevyeHns CUHXPOHU3aL MK peXnumMoB paboThl
HEeO0bX0ANMO MCNO0b30BaTh OMLMOHaNbHbIE KOMMYHUKALMOHHbIE Kabenn napanienbHoi
paboTbl ANIVHOM MeHee 3-X MeTpOB.

. CTporo cobntoaaiite TpeboBaHMe MO CEYEHUIO CUIOBLIX Kabenen 1 nx NogKtoHeHnto (yKa-

3aHHbIM BblLle) Ans kaxoro VIBM B napannenbHol cucteme.

. Cunosble BXOAbl BCeX NMapannenbHbIX MBM AOJKHbBI 6bITb NoAKNHYEHbI K o6|.|.|,e|7| WnHe BXoA-

HOM ceTu. Bbixogbl B Ha HarpysKy Tak xXe A0XHbl 6blTb COeAVHEHbI B @ 4JUHY 0 BbIXOAHYO
ceTb (CM. puc. 2-6).

Bepcus 1.1.001




PyKOBOACTBO no skcnayatauumun
m MI IyA b' : NCTOYHWKa 6ecnepe6oiiHOro NuTaHns

4 CEPVA ®OPA 15-20 kBA
MCTOYHNKWN BECIMEPEBEOMHOIO NMUTAHUA

d. Mpwn pa6oTe B napannensHoi cucteme Bce UBM AONXKHBI 6bITb MOAKAOYEHBI K UHANBUAY-
anbHbIM 6aTapeliHbiM eMKOCTAM.

e. BcooTBeTCTBUM CO cxeMoli nogkntoueHns MBI B napannenb He06X0AMMO YyCTaHOBUTL aBTO-
MaTuyeckue BblkatoyaTenm 4na kaxaoro VM (HoOMUHanoMm, COOTBETCTBYHOLLMM VX MOLLHOCTY
1 TpeboBaHMAM HacTosLLero pykosoAcTea). O6LyMe aBTOMaTUUeCKMe BblKNtoUaTeNn BXosa
1 BbIXOZa BCel MapannenbHOl CUCTEMbI JOIKHbI 6bITb Bbi6paHbl MCXOAS U3 CyMMapHOW
MOLLIHOCTM YCTaHOBNEHHbIX B Napannens VBN n Tpe6oBaHMiA MECTHBIX CTaHAAPTOB.

Tpe6OBaHI/IFI K BXOAHbIM N BbIXOAHbLIM CMJ10BbIM COeAVNIHEHUNAM B napanneanoM cmcTeme:

* [AnvHa BbIXOAHbIX kKabeneit IBM (kabenb MexAy BbIXOAHbIMY kKnemmamu UBI 1 TOUKoi nx 06b-
eINHEeHS Ha OBLLYIO LWNHY) He A0/XKHa npeBbiwaTh 20 M.

+ [lna paBHOMepHOro pacnpegeneHus (4eneHns) Harpyskun mexay VBN, AnnHbl 1 ceYeHus cn-
NOBbIX Kabenel oT pacnpeennTenbHon naHenn jo BxoAos VIBM n oT BbixogoB VBM 40 WKH B
pacnpesenuTenbHOM NaHenn, JOMXKHbI 6bITb PaBHbIMK MeXy COb0i. JjonycTumoe pasnmune B
ANVIHaX CUNOBbIX Kabenei He A0XKHO nNpeBbIwaTtb 10%.

Cxema noaknroveHns npueejeHa Hmxe:

Bbix. Bbix. Bbix. +AKB -AKB  Bx. Bx. Bx. Bx.
PE L N PE u L2 L3

Bx. Bbix. Bbix. Bbix. +AKB -AKB  Bx. Bx. Bx. Bx.
N PE L N PE L1 L2 L3

AKB1 AKB2

BbIXOZ (CB1) BXOA (CB1) BbIXOZ (CB2) BXO/ (CB2)

BbIXOA BXOA

Puc. 2-2: Cxema napannenbHoOro NOAKAOUYEHNSA

MMPUMEYAHUE: Ha pucyHke 2-2 npusedeHa cxeMa napannenbHo20 NookaroYeHus 2-x Vb e pexcume 3/1
(3-x ¢pa3Hell 8x00). [Tpu 00HOPA3HOM NOOKAOYEHUU 8XOOHbIe pa3Hble kKaemmel Kaxcdozo UBIT (L1/L2/
L3) 0oaxcHbI 66imb cOeOUHeHbI nepembidkamu. CoomeemcmeeHHO Ha 8x00 Kaxd020 UMbl Heobxo0umo
NnooK/aYUMb 00HY $a3y u Helimpass.




PyKOEOACTBO no skcnayatauumun
VIMI IyA bl : MNCTOYHUKa 6ecnepeboliHOro MMTaHns

4 CEPVA ®OPA 15-20 kBA
MCTOYHNKWN BECIMEPEBOMHOIO NMUTAHUA

3.5. | MoakntoYeHNe KOMMYHMKaLLMOHHbIX Ka6enew
KoMMyHMKaUMOHHbIe kabento BktoyatoT: USB-kabenb 1 KOMMYHMKaLWOHHbIe kKabeny napannenb-
Hol paboThbl.

MogkntoueHne USB-kabens:

1. Mopknrounte USB-kabenb k USB-nopTy Ha 3agHei naHenn MBI, nokazaHHoMmy Ha Puc. 1-2.
2. MoakntounTte USB-kabenb Kk MOpTy nepcoHanbHoro komnetotepa (MK)

MoaxknoveHne KOMMYHUMKaALNOHHbBIX Kabenel napannenbHon paboThbl:

Ecnv napannenbHo nogkntoueHbl 2 MBI, NoAKAt0UMTE KOMMYHUKALMOHHbIe Kabenu, Kak mokaszaHo
Ha Puc. 2-3.

nen1 VBIM 2
w® & oO= @
B onin
-
5 )
@ 9|

Puc. 2-3: 2 napannenbHbix VBN

Ecnv napannenbHo noakntoueHbl 3 MBI, nogkAt0UMTE KOMMYHMUKaLMOHHbIe Kabenu, kak mokasaHo
Ha Puc. 2-4.

nen 1 nen 2
o= @ 0= ¢
C=2 4 E= 4
- -
Y s
@9 L

.

Puc. 2-4: 3 napannensHbix UBM

MPUMEYAHUE: neped 3anyckom napaanenbHol cucmemsl He06x00uMo Hacmpoums MBI dnsa pabomel
8 «NAPAANeNbHOM Pexcum» C NOMOWbI0 NPO2PAMMHO20 obecneyeHus 6 coomeemcmeuu ¢ «[lpusao-
HeHueMm A».
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PykoBoACTBO Mo akcnayatayumn
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NMTaHNa

v/ CEPVA ®OPA 15-20 kBA
MCTOYHNKWN BECMEPEBEOMHOIO NMUTAHUA

4/ JnemMeHTbl yrnpaBieHs
N VHAMKATOPb

XK-gucnnen

NHANKaTOPbI
ON/OFF FUNK

KHonkn
coeromogrme | Loy N [ [H—Keonar

Puc. 3-1: MaHenb ynpaBaeHna n nHAMKaLumn

4.1. | OnncaHue naHenmn

SJ/IEMEHTbI YNPABJIEHUA OMNCAHUE

1. Haxwmute kHonky ON/OFF (BKJ1/BbIK/1) ans 3anycka HBepTOPa, NPV BKIKOYEHHOM
BbINpsMUTENE.

MTPUMEYAHWE: He docmynHo ecau MBI HacmpoeH Ha aemomamuyeckull 3anyck
2. HaxwmuTe kHorky ON/OFF Anst oTktOUeHMs MHBEPTOPa 1 Mepexoja B pexuM 6ainaca.
3. Haxwmwute kHonky ON/OFF gnsi nonHoro oTkatoueHus VM npu ero pa6ote ot AKB.

ON/OFF

4. HaxxmuTe kHonky ON/OFF ana noATBepXAeHMA HaCTPOeK B pexrMe HaCTPOKMU..

DyHKLMOHaNbHas KHomnka:

1. Haxxmute FUNC ans nepexoja Ha caeytoLlyto CTpaHuLy oTobpaxeHns napa-
MeTpOB (BHW3).

2. HaxwmuTe kHonky FUNC 1 yaepxuBaiite B TedeHue 2,5¢ Ha cTpaHuue 1 otobpa-

FUNC XeHWNA MapamMeTpoB ANA BKAKYEHNA 3BYKa, HAXMUTE U yAepXnBanTe eLle pas,

UTO6bI OTK/IOYUTE 3BYK.

3. Haxwmute FUNC 1 ON/OFF ofHOBpEeMeHHO 1 yAepXuBaiiTe B TedeHne 2,5¢, YTo6bl
BOWTY B PeXUM HaCTPOKN.

4. Haxmunte FUNC 1 yaepxunBaiiTe B TedeHune 2,5¢c Ha cTpaHuLe 4 oTobpaxeHUs
napameTpoB, UTO6bl COPOCUTL CUrHaN OLINBKN.




PykoBOACTBO MO 3KCNayaTauum
NCTOYHVKa 6ecnepeboiiHOro NuTaHus
CEPVA ®OPA 15-20 kBA

VIMIMY/ABC

NCTOYHWKWN BECMEPEBONHOIO NMUTAHUSA

WHAWNKATOPbI CAHUE

|/|H/J'VIKaTOp BbINpAMNTENA:

3e/1eHblll - BbINPsiMUTe b paboTaeT B HOPMailbHOM pexume;
3e/1eHblll MUTaloLWNi - BeINPAMUTE b 3aMycKaeTcs;
KpacHbI - BbINPAMUTENb HerCNpaBeH;

KpaCHbIIZ MI/II'aIOLLU/HZ - owwubka BbINPAMUTENSA;

REC

He CBEeTUTCA - BbINMPAMUTENb HE pa60TaET.

MHankaTop nHeBepTopa:
3e/leHblll - UHBepTOp paboTaeT B HOPManbHOM pexume;

3e/1eHblll MUTaOLWNIA - NHBepPTOP 3anyckaeTca nunu MBI paboTaeT yepes baiinac B
pexume «ECO»;

KpacHbI - UHBEPTOP HeVCNpaBeH 1 Harpyska He MMTaeTcs OT MHBEPTOPa;
KpacHbI MUTaOWWA - own6bKa MHBEPTOPa U Harpyska NMTaeTcs oT UHBEPTOPa;
He CBETUTCH - UHBEPTOP He paboTaeT.

INV

WHankaTop baiinaca:

3e/leHblll - balinac B HOpMe;

He cBeTUTCH - VBN B HopManbHOM pexumMe (OH-naiiH), 6alinac B HOpMe;
KpacHbIli - balinac HencrnpaseH;

KpacHbI/i MUratoLwmnii - aBapuitHeli curHan 6alinaca.

BYP

MHAvKaTop akkymynstopa:

3e/leHblll - baTapewn 3apaxarTcs;

3eNeHbl MUraloWwuii - 6aTapen paspsaxarTcs;

He CBeTUTCA - 6aTapev| NoAKNKYEHDI;

KpacHbIli - HenmcnpaBHOCTb 6aaTpeli;

KpacHbI/i MUratoLWwmnii - aBapuiiHblil CUrHaN akkyMmynsTopa.

BAT

} ljljljvml r1 lljljljvm }
(L L Y (L L S

T MapameTpbl BbIXOAA
alal= -l ouTeuT |
+ 11 -

MapameTpbl BXxoAa

| |
| |
| B [
| |
" ¢ X l 21211 voe !
I 0200 0% A | YpoBeHb Harpysku,
TpeBorn—-- Bepcus MO, koAbl
} [sHorT JECO) } owmnbok
‘.- )
[laHHbie AKB NHAMKaTOP HacTpolikK

Puc. 3-2: MeHw XK-agucnnes
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PyKOBOACTBO no akcnayataynuy
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NMTaHNa

v/ CEPVA ®OPA 15-20 kBA
MCTOYHNKWN BECMEPEBEOMHOIO NMUTAHUA

4.2. | OnucaHne rnaBHOro MeHto

MeHtio JAaHHble
MapameTpebl BX0oAa Bxog BbinpaMuTens: HanpsixeHue, B; Tok, A; yactoTa, .
(INPUT) Bxog 6aiinaca (baiinac «B» muraer): HanpsixeHwue, B; Tok, A; yacToTa, Iy

baTapewn: HanpsaxeHwe, B; Tok pa3psaja/ 3apaja, A; ocTaBLIaACsa eMKOCTb, %; curHan

Mapamerpul AKD TPEBOIV HW3KOTO YPOBHS 3apsija 6aTapeun «LOW!»

MNapameTpbl BbIx0Aa . . .
(OUTPUT) Bbixoa: HanpsxeHwe, B; Tok, A; yacTtoTa, .

ljé I:K :3BYK BKJ1/BbIK/1

OVERLOAD!: neperpy3ska
SHORT: kopoTKOe 3aMblKaHMe Ha BbiXxoge

Tpesorn

ECO: 3Ko-pexum paboThbl

Harpyska: akTnuBHas, kBT; nonHas, kBA; npoueHT Harpysku, %.

VER: Bepcus npowwmnsku MO
MapameTpbl Harpysku, . . o . o .
Bepcus M0, Kol MODE (cncTemMHbI pexunM): S-0ANHOUHbIV pexunM; P-napannenbHblii pexunm; E-3ko-pe-

oWwn6oK XnM, A- pexxum «self aging» (camoTecTupoBaHue)

Kop, OLWNBKN: CM. «7. YCTpaHeHne Hernonagok» ANs noayveHuns nogpo6bHoro cnmcka
KOZ0B

B: MeHI0 0To6paXxeHns NnapamMmeTpoB BBoga baiinaca
roe SETTING: VIBM HaxoanTCs B pexXnme HacTporikn
py p p

BYPASS: nHgnkaums nutaHuns Yepes 6aiinac

OnncaHne CTPaHML, FIaBHOMO MEHHO (415 NepPeKIYEHNS MexX Ay CTPaHNLLAMK NCNONb3YATe KHOMKY

«FUNC»):
Crp. OnuncaHune
777777777777777777777777 Crp. 1
BYPASS
2 Jdvac 2 JI7vac A 234VAC INPUT: HanpsixeHue Ha Bxoze dasbl A
239l [ ccu ° ped

~234B (npn TpexpasHOM NoAKNOUYEHNN Ppa3Hble

L] convERTER LI

HanpsXXeHWs NokasbiBalTCA NooYepesHo)
228VAC OUTPUT: HanpsaxeHVe Ha Bbixoe ~228B

\
|
|
|
|
|
T] - e ’ 3 " } 259VDC: HanpsixeHne 6aTapeliHoli eMKocTn 2598
* - 59 . ' } 13% LOAD: TekyLunii ypoBeHb Harpy3sku 13%.
| l . } MpoueHT Harpyskun (%), akTueHasa (KBT) n nonHasa
)

(KBA) MOLLLHOCTb Harpysku otobpaxatoTcs
************************ nooyepezaHo.

+
—
|

HaxmuTte n yaepxusaiite kHonky «FUNC» B TeyeHue
2,5 C Ha 3TOW cTpaHuLe, YTo6bl BKAOUNTE UK
OTKNOYNTL 3BYKOBOW CUTHAN.




VIMIMY/ABC

NCTOYHWKWN BECMEPEBONHOIO NMUTAHUSA

r BYPASS
O converrex

PyKOBOACTBO no skcnayatauumun
MCTOYHMKa becnepeboiHOro NuTaHusa
CEPUS ®OPA 15-20 KBA

Crp.2:

50.0Hz INPUT: yacToTa Ha BxoAe ¢a3bl A 50
(Npu TpexdpazHOM NoAkaoUeHUN Ga3Hble YacToThbl
rMoKasblBalTCA MooYepeHo)

50.0Hz OUTPUT: wacTtoTa Ha Bbixoge 500y,

000%: npoueHT ocTaslerocsa 3apaga AKb
(0% - baTapeu He MOAKNOYEHbI)

S MODE: pexum pabotbl MBI - S (single, 0AMHOUHbIN
pexum)

BYPASS
JT
) converrex

Crp. 3:

00.8A INPUT: BxoaHoO Tok ¢pa3bl A 0,8A

(Npu Tpex$pasHOM NOAKAYEHUN PpasHble TOKN
nokasblBatOTCA NooYepesHo)

00.TA OUTPUT: BbIxogHOW Tok 0,1A

00.0A: Tok B Lenn AKB OA (cTpenka BHU3 - 3apaj,
CTpesnika BBEPX - pa3psij, HeT CTpesiku - 6aTapen
OTK/IKOYEeHbI)

17.0 VER: Bepcuvsa yCTaHOBEHHOI0 NPOrpamMmMHoOro
obecneveHuns 17.0

Crp. 4:

«B» (Muraet): oTobpaxaeTcs MHGOPMaLUS MO BXOAY
6arinaca

220VAC INPUT: HanpsixeHune Ha Bxoje b6alinaca ~220B
07 A\ : koa aBapuitHoro coobuyeHus

HaxmuTte n yaepxusaiite kHonky «FUNC» B TeyeHue
2,5¢, 4TO6bI COPOCUTL OLINGKY BPYUHYIO

4.3. | HacTpoVika napameTpoB

Ecnn Heob6XxoANMMO n3MeHUTb NnapameTpbl MBI, HaxmMnTe 0OAHOBPEMEHHO 1 YAepPXMUBanTe KHOMKM
ON /OFF 1 FUNC B TeyeHune 2,5¢, 4ToObl BONTY B PeXUM HacTpoek, akTUBMPYeTCH NMHANKATOP
«SETTING» (HACTPOWIKA) B HUXHe yacTu Ancnies, BCe CBETOANOAbI HAUYHYT MUraTh.

26

Bepcus 1.1.001




I/IMI'IV/\I:C

WNCTOYHWKM BECMEPEEONHOIO MUTAHUS

PyKOBOACTBO no skcnayatauumun
MCTOYHMKa becnepeboiHOro NuTaHusa
CEPUS ®OPA 15-20 KBA

CTpaHuua TekyLwmx
HacTpoek

Mpwv akTUBaLMW pexrmMa
HaCcTpOWKM Ha 3KpaHe byayT
nooyepezHo oTobpaxarbCcs
BCe TeKylye yCTaHOBKN,
Haxmnte ON/OFF ansa
noATBEPXAEHUS 1 BbIXOAA,
Haxmnte FUNC gns BBoja
napons.

Bsog napons

(B 3aBMCUMOCTU

oT BEpcun
nocrtassiieHHoro MBIM)

BBeaunTe naposb ANs BXoga
Ha CTpaHULYy N3MeHeHUs
HacTpoek, Haxmute FUNC
ANS U3MEHeHUSA MuraroLLero
cmBona, Haxmute ON/

OFF, ans noaTBepXaeHuna
BblI6Opa 1 nepexoaa k
cnegytowemy cumsony. Mocne
NOATBEPXAEHWNA MOCAeAHEero
CUMBONa aKTUBUPYETCSH MeHIO
HacTpoek

Maponb No ymonyaHuwo - 233.

=

+ -

(]

SETTING

4acCTOThbl Ha BXoAe

FUNC gns Belbopa, Haxmute
ON/OFF gna nogTBepxXxaeHnsA
BbI6Opa 1 nepexoga Ha
cneaytoLyto cTpaHuly.

HacTpoiika MoxHo BblbpaTb 3Ha4yeHne , ——————— ———— — — — —— — — — — — — — — \

HOMWHaNBHOTO BXOAHOrO HamnpsaxXeHns BYPASS |

HanpsaXeHnsa Ha ~200/208/220/230/240B r |

Bxoae MBI nepemMeHHOro Toka, Haxmnure |

FUNC gns Bibopa, Haxmunte |

ON/OFF Ansi NOATBEPXAEHUS + _ |

Bbl6Opa 1 nepexozja Ha ‘

cneaytoLLyto cTpaHuLy r— }

|

|

J:

SETTING J

HacTpoiika MoXHo Bbl6paTb 4actoTyHa  ,——— ———— ————— —— —— — — — — — — — —
HOMUHaNbLHOM Bxoae 50 'y / 60 'y, HaXXmuTe




VIMIMY/ABC

NCTOYHWKWN BECMEPEBONHOIO NMUTAHUSA

PyKOBOACTBO no skcnayatauumun
MCTOYHMKa becnepeboiHOro NuTaHusa
CEPUS ®OPA 15-20 KBA

4acToThl Ha BbIXoze FUNC gnst Bbi6Opa, Haxmute
ON/OFF gna nogTBepxaeHuns
Bbl6Opa 1 nepexoja Ha

CNeAYIOLLYIO CTPaHMLY.

HacTtpoiika MOXHO BbI6paTh 3HaYeHne (T T T T T T T T = — = — — \
HOMUWHaNbHOTO BbIXOZHOrO HanNpsaXeHns | BYPASS |
HanpsaxeHnsa Ha ~200/208/220/230/240 B | r |
BbIXOAe nepemMeHHOoro Toka, HaxmuTe | |
FUNC gns Bblbopa, Haxmunte | |
ON/OFF gns noaTBepXAeHUs I + I
BbibOpa 1 nepexoja Ha } - ‘
CNeAyIoLLYIO CTPaHMLY | ﬁ r— }
| |
| |
J J
L )
HacTtpoiika MO>XHO BbI6paTb 4acToOTy Ha
HOMWHAaNbHO Bbixoge 50 'y / 60 'y, HaxxmuTe

r -
CONVERTER
+ -

HacTpoiika HacTpanBaemble 3HaueHus: 16
KonmnyecTea AKEB (192 B)
nocnepoBaTenibHO

18 AKB (216 B)
20 AKB (240 B)
22 AKB (264 B)
24 AKB (288 B)

Haxmunte FUNC gns Bbibopa,
Haxmute ON/OFF gns nepexo-
/la Ha CieyoLLyto cTpaHuuy

MOAKIIOYEHHbIX
AKB (12B) B ogHOM
nnHenke

HacTpoiika
TOKa 3apAajHOro
ycTpolictea

MoryT 6bITb yCTaHOBNEHbI
cnepytolimne 3Ha4YeHUs
3apagHoro Toka AKB:

CraHpapTHaa mogens: 1A
Mogenb Ana NOAKAOUEHUS
BHewHMX AKB (H): 1, 2, 3, 4, 5A

OnunoHanbHoe
AOMONHUTENbHOE 3apsijHoe
ycTpoiicteo: 1-10A

Haxmnte FUNC gns BelbOpa,
HaxmnTe ON/OFF ans
noATBEPXAeHNA 1 nepexoja
Ha cnejytoLLyto cTpaHuLy

28
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I/IMI'IV/\I:C

WNCTOYHWKM BECMEPEEONHOIO MUTAHUS

PyKOBOACTBO no skcnayatauumun
MCTOYHMKa becnepeboiHOro NuTaHusa
CEPUS ®OPA 15-20 KBA

0CC-MODBUS

1CC-SNT

Haxmute FUNC ans Beibopa,
Haxmunte ON/OFF ansa
noATBEPXAEHNS N Nepexoja
Ha cnejytoLLyto cTpaHuLy

HacTpoiika
npoTOKONa CBA3N

[l

+ —_—

2

cC

[ SETTING ]

002 - Ceasb ID2

ID-CBsi3b MOXET 6bITb
yctaHosneHa ot 001 go 020.

Hactpoiika ID-cBs3n
(MODBUS)

Haxmute FUNC ans Beibopa,
Haxmute ON/OFF anqa
noATBEPXAEHNS 1 nepexoaa
Ha cnejytoLLyto cTpaHuLy.

Pexnm cncremel S*OAVIHO"IHbIVI pexnm

P - napanneneHbIli pexunm
E - 3k0-pexum

A-pexxm «self aging»
(camoTecTpoBaHmna)

Haxmute FUNC gns Beibopa,
Haxmute ON/OFF anqa
noATBEPXAEHNS N nepexoaa
Ha cnejytoLLyto cTpaHuLy.

+ —_—

[

SETTING

001 - napanneneHbI ID1

B napannensHom pexvime,
napannenbHbli ID MOXeT 6bITb
ycraHossieH ot 000 go 008

Haxxmute FUNC gns Beibopa,
HaxmuTe ON/OFF ans
NOATBEPXAEHVS 1 Nepexoza Ha
CNeayroLLyto CTpaHuLy.

[l

+ —_—

[

SETTING

LJ @




VIMIMY/ABC

NCTOYHWKWN BECMEPEBONHOIO NMUTAHUSA

CTpaHunLa TekyLwnx
HacTpoek

Bce Tekylyme HacTpoiku
oTobpaxaroTcs
O/HOBPEMEHHO, HaxXMUTe
ON/OFF gna nogTeepxaeHusa
1 BbIXO/A, HaXMUTe

FUNC gns nsmeHeHunsa
BblI6Opa. HacTpoiiku 6yayT
aKTVMBMPOBaHbI Nocne
nepesanycka UBI.

PyKOEOACTBO no skcnayatauumun
MNCTOYHUKa 6ecnepeboliHOro MMTaHns
CEPUS ®OPA 15-20 KBA

[EE

MPUMEYAHMUE: Ecnu HOMUHA6HOE HanpaxXeHuUe HacmpoeHo Ha 200/208 B nepemMeHH020 moka, KO3 ¢-
puyueHm mowHocmu Ha 8bixode cocmasafgem 0,9. ECau He06x00UMO U3MeHUMs Opyaue napamempesl,
ycmaHosume Ux c NOMOWbH NPO2PAMMHO20 06ecneyeHuUs 0458 MOHUMOpPUHaa.
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PyKOBOACTBO no akcnayataynuy
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NMTaHNa

v/ CEPVA ®OPA 15-20 kBA
MCTOYHNKWN BECMEPEBEOMHOIO NMUTAHUA

5/ Jkcnnyataymga

5.1. | Pexxnm pa6oThbl

5.1.1. BkntouyeHue VBIN B HoOpMasnbHOM peXXxume

1. TepejBKNOYEHNEM YCTPOCTBa ybeaMnTeCh, YTO MOAKNOUYEHNE MUTAaHNS BbIMOJHEHO NPaBUABLHO,
noc/ie 3TOro 3aMKHUTE BbIKAOYaTe b akKyMYyNsTOPOB (3TOT LWar He0bX0AMM TONLKO ANA MOAEeN
c BHewHWMK AKB), nocne 3Toro 3aMKHUTE BHELLHW BXOAHON aBTOMAaTUYeCKUA BbIKNOYaTENb
1 BblktOYaTeNb bainaca Ha 3agHen naHenu VIBM. VIBM HauHeT npoueAypy 3anycka, Bkatovatcs
BEHTUNATOPLI U HAYHETCA BKAOYEHNe MnHUK 6aiinaca.

2. TMocne TOro, Kak MHAMKaTOP BbiNpsiMUTenst REC 3aropuTcs 3e/1eHbIM, BKAOYMNTCS UHAUKATOP
BYPASS, a cBeToAM0/ 6alinaca 3aropuTcs ropuT XenTbiM, Harpyska Ha Bbixoje byaeT 3anvnTaHa
yepes Lenb 6arinaca.

MPUMEYAHUE: @ Hekomopbix ucnosHeHusx MBI HacmpoeH Ha py4YHOU 3anyck, 8 makom cay4ae eam
Heob6x00umMo Haxcames kHonky ON/OFF 0.5 3anycka uHeepmopa.

3. CBeToAMOA MHBEPTOPA HAYHET MUraTk, U NpUMepHO Yepes 1 MuHyTY MBI nepeligeT B HOpMasb-
HbIl pabounii pexxum. Ecam HanpsikeHWe BXOAHOM 31eKTPoceTu BblliJeT 3a npejesibl HOpPMbI,
MBI nepekntoumnTcs B pexrme paboTbl OT 6aTapeit 6e3 npepbiBaHNA MUTaHUA HarpysKu.

5.1.2. BknoyeHune UBM oT akkymynsaTopos (6e3 BXOAHOW 31eKTpoceTn)

1. Y6eauTech, 4TO BbIK/NOYATENb aKKyMYAATOPHOrO 610Ka HaxoAMTCSH B NonoxeHUn «ON» (3TOT
war Heo6xo4nUM TONbKO ANt MoAenn C BHelwHUMK AKB).

2. HaxmuTe KHOMKY «X0N0AHOTO cTapTa» (cold start) Ha3agHeli naHenn ycTporicTBa (MokasaHa Ha
Puc. 1-2) Ana BKAOUEHWS NUTaHMA KOHTponnepa VIBM. Moka 3By4YnT 3ByKOBOV CUIHaA HaXmuTe
nyaepxuBaiTe B TedeHUn 2,5 cekyHa kHonky ON/OFF.

3. Yepe3 1 MUHYTY MBI nepexoAnT B pexnm paboTsbl oT akkymynatopa. Ecnv anektpocHabxeHune
BoccTaHoBUTCH, VIBM nepelijgeT B 06bIUHbIV pexum.

5.1.3. BoiksitoueHue VBN npu pa6oTe B HOPpMasibHOM pexume
1. OTKNOUMTE NOAKNOYEHHYIO HarpysKy 1 pasoMKHUTE BHELUHWNIA BbIXOAHON BbIKAOYaTeNb.
2. Haxmute kHonky ON/OFF B HOpManbHOM pexuMe, YTobbl MepeinTu B pexunm bainaca.

3. Ansmogenu ¢ BHelwHUMU AKB, OTKOUMTE BHELLHWI aBTOMaTUUYeCKU BbIK/T0UYaTe b BXOAHOTO
NUTaHNUS 1 BbiKNtoYaTeNb 6aiinaca Ha 3agHei naHenn VBM, 3aTeM pa3oMKHUTe BbIKoYaTe b
6aTapelt, YTO6bI MONIHOCTBIO OTKAOUYNUTL VBT,

* [INst CTAaHAAPTHOM MOZENN, OTKNOUMTE BHELWHWI aBTOMaTUYeCKUA BblK/lloUaTe b CeTEBOTO
BXOZa W BblK/toUaTeNb BXoAa bainaca Ha 3agHen naHenu VIBM, MBM NoaHOCTbIO OTKAOYNTCA
yepes HeCKOIbKO CeKYH,.




PyKOBOACTBO no akcnayataynuy
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NMTaHNa

v/ CEPVA ®OPA 15-20 kBA
MCTOYHNKWN BECIMEPEBEOMHOIO NMUTAHUA

5.1.4. BoikntoyeHune UBM npu pa6oTte B pexxume ot AKB

1. Ana BeikntodeHns UBIM HaxmuTe n ygepxunsarite kHonky ON/OFF 6onee 1 cekyHAbI.
2. Mocne BbikNtoveHus VBN nepeliget B pexum NO OUTPUT (HeT BbIXOAHOI0O HanpsxeHus). Ha
Aucnaee HAYero He ByaeT oTobpaxaTbes, U € Bbixoaa MBI He byaeT nogaBaTbCa HanpsxeHve.

MMPUMEYAHUE: Moxcanylicma, omkarYume nooKAYeHHbIe Ha2py3Ku neped ekatodeHuem VB u ekaro-
yalime Ha2py3Ku 00Hy 3a Opy20l nocae mozo, Kak VI nepelidem e pexcum INV. Beikatodume ece noo-
KAKYeHHble Hazpy3Kku neped omkaoveHuem VB[,

OCTOPOXXHO!

BHYTPeHHSIA WMHA NOCTOSIHHOMO TOKAa MOXET MMeTb OMacHOE BbICOKOE 0CTaTOYHOE
HanpsiXeHne B TeYeHe HECKOIbKMX MAHYT MOC/1e OTKI0YEHUS, MOAOXANTE He MeHee 5
MVHYT Nepej BCKpbITeM kopryca BMnybeanTtecs B OTCYTCTBMM ONaCHOr0 HanpsiXeHNs
Ha LMHE NOCTOAHHOTIO TOKAa Nepej TeXHUYECKUM 06CNyXNBaHMEM.

5.2. | NapannenbHas pa6oTa

5.2.1. BknouyeHue UBM napannenbHou cucTembl

Y6eautechb, 4To Kabenn NUTaHNS 1 KOMMYHUKaLWOHHbIe Kabenun NogKatoueHbl MpaBuUabLHO, Kak
nokasaHo Ha Puc. 2-2, Puc. 2-3, Puc 2-4 1 Bce HEOb6X0AMMble HaCTPOIKLN BbINOAHEHbI:

1. BkatouunTe BHELWHMe BbIXOAHble aBTOMaTn4yeckune Boikatovatenn CB1 n CB2

2. 3aMKHWUTe BXOAHble aBTOMaTUYeckme BblkatoYaTenn NnuTaHusa (Npu Hannumm) n bamnacHble
BXOZHble BblktouaTenn NBM1 n NBM2, npyuMmepHo Yepes 2 MuHyThl MBI nepeiiayT B paboTy B
napanfnenbHOM pexume.

3. BkntwouunTe Bbikntovatenu sHewHUX AKB (4ns VMBI Bepcuun H).

4. BkJitoumTe Harpysky. Harpyska 6y/eT 3anutaHa oT napasienbHoi CUCTEMBI.

5.2.2. BbiK/IlOYeHMe NapaniesibHO CUCTEMBI

1. BbIkAtOYMUTE NOAKNOUEHHYIO Harpy3Ky. HaxmuTte kHonky ON/OFF, 4To6bl nepeBecTu cucTeMy
B pexuMm barinaca. OTKAOUNTE BbIXOAHbIE BblK/tOYaTeN. Pa30MKHWTE BBOAbI 31eKTPOCeTUN 1
BCe BXO/JHble aBTOMaTun4yeckune Boikatoyatenm scex MBI,

2. AnaMogeneli C BHELWHMMWN aKKyMyNAaTOPaMm, pasoMKHUTE BHELLHWE akKKYMYNSTOPHbIE BbIK/HO-
yaTenn. Yepes Heckoibko cekyHA MBI NOAHOCTbIO OTKOUYATCA.

5.2.3. YcTaHOBKa HOBOW napannenbHoi cuctemsl BN

1. MNepeAycTaHOBKOV HOBO CcTeMbl MapannensHbiX MBM noaroToBbTe BCe HEO6X0AMMbIE BXOAHbIE
1 BbIXOAHbIe Kabenn, aBToMaTyeckmne BKoYaTenu, noakaounTe sce MBI B COOTBETCTBUM CO
cxemoli napaniensHoro NoAKAYeHs (BCe BXOAHbIE BbIK/IUaTeNN LONXKHbI 6bITb Pa30OMKHY Th).

2. CoepuHuTte Bce VIBIM KOMMYHUKALNOHHbBIM NapannenbHbIM Kabenem B COOTBETCTBUM CO CXEMOIA,
yKa3aHHOV B JAHHOM pPYyKOBOACTBe.
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PyKOBOACTBO no skcnayatauumun
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NMTaHNa

CEPVA ®OPA 15-20 kBA

NCTOYHWKWN BECMEPEBONHOIO NMUTAHUSA

3aMkHUTe no oyepeau BbikatouaTenn AKB (415 mogeneit ¢ BHeLWHUMUM akkyMynaTopamMmu) 1
BXO/AHble BblkatovaTenn Bcex MBI B napannenbHol cncteme.

BkntoumnTe KaxAblli MIBM no ovepeAn n npoBepbTe MHGOPMaL MO Ha gucnnee. Ybeanutech, 4To
Ha ancnnee kaxaoro NBMM BbIBOAATCA HOpMasibHble NokasaHus n Bce BN nepexogaTt B pexum
INV HopManbHo.

5.2.4. OTkntovyeHmne ogHoro VMBI B napannenbHou cucteme

1.

Ecnn Heobxo4MMo OTKNUNTL 04MH MBI 13 napannenbHoONM cnctemsl, KoTopas paboTtaet B HOp-
MasbHOM pexurmMe, HaxmuTe kHonky ON/OFF Ha VBT koTopblli CKAtoYaeTcst U3 napannenbHon
cuctemsbl, 1 MBI HemMeAneHHO NpekpaTuT Bbl4advy HanpsxXeHWUs Ha BbiXoje.

Pa3oMkHUTe BXOAHOW aBTOMaTUYeCKUIA BbIKAOYaTeNb, 6ainacHbIl BXOAHOM aBTOMaTUYeCKUiA
BbIK/t0YaTe b, BHELLIHWNI CeTeBO BXOAHOM aBTOMaTUYECKNI BblIK/loUYaTe b, BbIXOAHOW aBTO-
MaTUYeCKWiA BblkatoYaTeNnb 1 BblktovaTenb BHelwHUX AKE (ana Bepcum H).

Haxmunte kHonky ON/OFF apyrux VB, Bce oHM nepekatoyaTtca B pexunm bannaca.
OTKNOUNTe NapannenbHble UHGoOpMaLMOHHbIe kabenun oT VBN, KOTOpbIN NCKAOYaeTca 13
cucTeMbl M NepenoAkatounTe X K octTaBwmmMcs VBN B cOOTBETCTBUN CO CXEMOIA.

HaxmuTe kHonky ON/OFF octaBwmxcsa UBM, 3atem HaxmuTe YES, 4To6bl NepekntounTs oCcTaBs-
wnecst BN napannenbHoOn cncteMbl B HOPManbHbI pexnm (Ha BbiIXoa INV).
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PyKOBOACTBO no skcnayatauumun
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NMTaHNa

4 CEPVA ®OPA 15-20 kBA
MCTOYHNKWN BECIMEPEBOMHOIO NMUTAHUA

6 / KOMMYHWKaLUOHHbIE NHTEPdENCh

B 3aBrvcumocTu oT koMmnnekTaumm UBIN MoxeT BkAtOUaTb B €65 HECKONbKO KOMMYHMUKALMOHHbIX
nHTepdeincHbIx NopToB: RS232, EPO, kapTa SNMP, USB, cyxune KOHTaKTbl, RS485.

MPUMEYAHUE: 8 uHmMennekmyaneHelli c10m 00HOBpeMeHHO Moxem 6bIMb yCMAHOB8/1eH MOAbKo 00UH
u3 cnedyrowux uHmepelicos: kapma SNMP, cyxue koHmakmel uau nopm RS485. Mopmel RS232 u USB
He Mo2ym pabomame 00HO8peMeHHO.

6.1. | Kapta SNMP

Kapta SNMP ncrnonbsyetcs 4159 MOHUTOPUHIa cocTosiHua MBI yepes cetb TCP/IP, nonb3oBaTesb
MOXeT KOHTPO/IMPOBaTh cocToAHMe VIBIM v ero napameTpbl (HanpsXxeHne, TOK U T.4.) Yepes NoKallb-
HY0 BbIUYNCANTENBHYO CeTb UK VIHTepHeT. Moxanyiicta, 06paTuTech K pyKoBOACTBY NONb30BaTeNs
kapTbl SNMP ans nonyyeHus 6onee nogpobHon nHGopmaumu.

6.2. | Cyxue KOHTaKTbl

OnuMoHaNbHO MOTryT MOCTaBAATLCA ABa TUMNa KapT «Cyxunx» (penenHblX) KOHTaKTOB: C pa3beMoM
DB9 nnn ¢ pasbemom Tuna phoenix.

MaKkcuManbHbIV TOK Ha BbIXOAe ANA peneiHoro KoHTakTa coctaBngeT TA. @YHKLNA CyXnX KOHTakK-
TOB yKa3saHbl Ha Puc. 5-1:

ol Y o [RRRIRERE

AN
Ol¢
Ol
imj N\
O)¢

Hencnpasrocs
viBn

Puc. 5-1: Cyxvie KOHTaKThl
Pexum 6aiinaca

Bxo,
Hu3koe HaNpAXeHNe nurarun
AKB

O6usas Tpeaora

OBt KonTakT
GND.

Vv
Ol<

Yganenroe

HopmansHsiit
pexum

Hopuan e pexu
FnsKoe Hanpaxenie
K6

Obuian tpesora
Pem Gatnaca
HewcnpagrocTs VBN

12~24VDC
Yaanesnoe
oTkntoueHme

HoCTe

Hevcnpasrocrs,
ceru

12-248 nocr.roka

Bxo nuTanws

Zemns

Puc. 5-2: MogknoyeHne K BHeWHeMY NCTOUYHUKY MUTaHUA
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PykoBoACTBO Mo akcnayatayumn
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NMTaHNa

v/ CEPVA ®OPA 15-20 kBA
MCTOYHNKWN BECMEPEBEOMHOIO NMUTAHUA

OYHKUMSA DB9 PHOENIX OMUCAHUE
KoHTakT pasoMkHyT: MBI HencnpaseH.
Hewcnpasrocts MBI ! 9 KoHTakT 3aMkHYT: Bl B HOpM™e.
O61as Tpesora > 7 KoHTakT pasoMkHyT: B IBIT npucyTCTBYET CUrHan TpeBoru.

KoHTakT 3aMkHYT: Bl B HopM™e.

BHYTpeHHW 06Wwuii koHTakT GND, ncnonbsyeTtcs Ans
O6wmnii kKoHTakT GND 3 2 NOAKNHOYEHNA BHELWHEro UCTOYHMKA NUTanus 12-24 B
MOCTOSIHHOrO TOKa

BXOAHO KOHTaKT. IcNONb3yeTcs C BHELHUM UCTOYHUKOM
nuTaHua. NMpun NOAKAYEHUN K UCTOYHUKY NUTaHma BT

YaaneHHoe oTk/OYeHne 4 4 o o
A nepekntoyaeTcs Ha balinac. Mpu HencnpaBHOCTK Balinaca
npoucxoAnT oTkntoueHue VBM.
OBLLNIA KOHTAKT ANS BbIXOAHbIX CUrHaNoB. MoaknoyaeTtcs K
O6lee coeagnHeHne 5 1 w AN A A
VICTOYHVIKY MUTaHNA AN BXOAHbIX CUTHAN0B, CM. Ha Puc. 5-2.
o KoHTakT 3amkHyT: MBI paboTaeT B pexxume baiinaca
Pexum baiinaca 6 8 Y P p

KOHTaKT pasoMKHYT: pexum baiinaca He akTUBMpPOBaH

KOHTaKT pasoMKHYT: CUTHan Tpesoru H13koro 3apsazga AKb
7 6 KoHTakT 3aMkHYT: Bl paboTaeT oT ceTu nnu 3apsj
6aTapeu B HopMe.

Huskwnii ypoBeHb
3apsiga AKb

KoHTakT 3aMkHYT: MBI paboTaeT B HOpMasbHOM pexume.
HopManbHbI pexxum 8 5 KoHTakT PasomkHyT: MBI paboTaeT B pexume ot AKE nnu
B pexume bainaca

KOHTaKT pa3soMKHYT: napameTpbl BXOAHOI ceTu He B
9 3 HOopMme (ceTb OTCYTCTBYeT)
KoHTakT 3aMKHYT! BXOAHAA CeTn B HOpMe

HewncnpasHoCTb
cetn

Tabnuua 5-1: DYHKLNN CYXNX KOHTAKTOB
6.3. | EPO (no ymonyaHuto pyHKLMNA HEe aKTUBNPOBaHa)

KoHTaKTbl yaaneHHOro aBapuiiHoro otkatouveHns EPO pacnonoxeHbl Ha 3agHelt naHenn BT,
Kak rnokasaHo Ha Puc. 1-2. B HopMasibHOM COCTOAHUN KOHTaKThbl 3aMKHYThI, X pa3mblkaHune
akTuBupyet ¢pyHKuunto EPO, MBI HemeAneHHO OTKo4aeTCs.

MTPUMEYAHUE: ®yHkyus EPO no yMoa4aHU0 omkato4eHa. Ecau Heo6xo0umo ucnonb308ame 0aHHYH
PyHKY U, HE06X0OUMO aKMUBUPOBAML COOMBemMcm8ayWul pexcum ¢ nomowsro 10 Hacmpoliku u
MOHUMOpPUHea.

6.4. | RS485

RS485 siBnseTca 4ONONHUTENbHOU yHKLUMel AN MHTerpaummn Bo BHeLLHE CUCTEeMbl MOHUTO-
puHra u cesasn. Kaptel RS485, SNMP nan cyxmx KOHTakTOB OMNLMOHA/IbHO YCTaHaB/INBAKOTCA B
WNHTeNNEeKTYaNbHbIN CNOT.

Maintenance.




PyKOBOACTBO no akcnayataynuy
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NMTaHNa

v/ CEPVA ®OPA 15-20 kBA
MCTOYHNKWN BECIMEPEBEOMHOIO NMUTAHUA

7/ TexHun4yeckoe o0bCnyxrBaHue

[laHHaa rnaea coAepXuT NHGOPMALMIO MO 06CNYXMNBAHNIO aKKYMYNATOPHbIX baTapeit n nx ytunm-
3auun 1 3aMeHe, a Tak e AaHHble Mo NpoBepke COCTOAHUA 1 dyHKUMIA UBI.

7.1. | TexHn4yeckoe o6cny>kmBaHue akKymysnaiTopos

AKKkymynaTopbl MBM TpebyoT MUHMMANbHOTO TEXHUYECKOro 06CNyXNBaHUA. AKKYMYNSTOPSI,
ncnonb3lyemMble ANA CTaHAAPTHBIX MoZeneld, - 3To HeobCyXXBaeMble, repMeTUYHble CBUHL,O-
BO-KWNCNOTHbIE, akKyMynATOpbl € knanaHom cépoca (VRLA). Mpu nogKAOYeHUN K CeTU 31eKTponu-
TaHNA He 3aBUCMMO OT TOro, BKAtoYeH MBI nan Het, oH aBTomaTnyeckn ocyuiectenaeT 3apsaj AKB,
obecneymBas Npy 3TOM 3aLUTy OT Nepesapsasa Unun rnybokoro paspssa 6atapei.

+ ecnu VIBM He ncnonb3yeTcs B TeUeHne AINTEIbHOTO BpEMEHU ero Heo6XoANMO NOAKOYaTh K
anekTpoceTy Ana nepesapsakn AKB He pexe uem kaxble 4-6 mecsLies.

* B pernoHax cxapkum kammaTtom AKB cnegyeT 3apsixaTe 1 paspsxaTb Kaxjble 2 Mecsua. CTaH-
AapTHOe BpeMs 3apsAAKM JOMIKHO 6bITh He MeHee 12 Yacos.

* BHOPMAaJIbHbIX YC/IOBUSAX CPOK C/TYX6bl aKKYMYATOPOB COCTaBASET 0T 3 40 5 neT. B ciyyae ecim
AKB HaxoAUTCsi B M1I0XOM COCTOSIHWY, X 3aMeHa A0/KHa 6biTb Mpov3BejeHa paHee.

* 3aMeHa akKKyMyndaTopoB A0J1XXKHA BbIMOJIHATLCA KBaﬂI/I(])I/ILU/IpOBaHHbIM nepcoHanom.

* HEOB6XOAMMO MPOV3BOAUTL 3aMeHY akKyMy/lATOPOB Ha Takoe Xe KOIMYeCTBO C UAEHTUYHBbIMU
XapakTepucTkamu. He gonycTima COBMeCTHas ycTaHOBKa 6aTapel pasHbIX Mpon3BoAnUTeneit
1 pasHbiX MOAesen/eMKoCTu.

* He cneayeT 3aMeHATb akKKyMynaTopbl MO OTAE/IbHOCTU. Bce AKKYMYNATOPbI CheayeT 3aMeHATb
OHOBPEMEHHO, CieAys NHCTPYKLMaM nponssoantens AKB.

7.2. | Mepbl NpefoOCTOPOXXHOCTM NpY 3aMeHe 6aTapeii

1. I'Iepep, AEMOHTaxXeM akKyMylAaTOpOB CHUMUTE yKpalleHna, Yacbl U Apyrne MeTaninyeckre
npeagmMeThbl.

2. |/|CI'IO/'Ib3yI7ITe pe3nHOoBble Mep4YaTKn 1N canorv, MHCTPYMEHTbI C U3ONNPOBAHHBIMU PYKOATKaMWK.

3. Ecnn HeobxoaMMO 3aMeHNTh BCe COeAMHUTe bHble Kabenn, NCMoNb3yNTe OpuruHanbHble
MaTepuanbl OT aBTOPU30BaHHbIX ANCTPUOBLIOTOPOB N CEPBUCHBIX LLIeHTPOB BO U3bexaHue ne-
perpesa Uv UCKPeHUS, NCMob30BaHMe Kabeneli HeBEPHOro cCe4eH s 1 T!Ma MoXeT NpuBecTyr
K BO3ropaHuio.

4. He oxwraiite akkyMynsiTopbl. AKKYMYSTOPbI MOTYT B30pBaThCS.

5. He BCKprBaVITE 1N He B3NambiBaliTe AKKYMYNATOPbI, 3N€KTPOJINT OYE€Hb AA0BUT N BpeaeH ANnd
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PyKOBOACTBO no akcnayataynuy
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NMTaHNa

v/ CEPVA ®OPA 15-20 kBA
MCTOYHNKWN BECMEPEBEOMHOIO NMUTAHUA

KOXW 1 rnas.

6. He 3aMblKkaiTe MONOXUTENbHbIN 1 OTpVILl,aTeJ'II:HbIVI INEKTPOAbI aKKYyMYyNnATOpa, 3TO MOXET
NPUBECTN K MOPaXXeHWK 3/1eKTPUYECKNM TOKOM U BO3TOPaHUIO.

7. Y6eanTecCb B OTCYTCTBUM HanpsixkeHWs, npexae yem npukacateca K AKB. Llenb 6aTapeit He
n3o0imMpoBaHa oT BBOZa. MoxXeT NpUCyTCTBOBaTb OMacHoe Hamnps>XeHre MexXxay KaemMmammn
AKB v 3a3emneHunem.

8. [axe ecnn BXOAHOI7I BbIK/TlOYaTe/Ib OTK/IHOYEH, KOMMNOHEHTbI BHYTPW VB BCe elle cBA3aHbI C
AKKYMYNATOPaMn N NPUCYTCTBYHOT NOTEeHLMaIbHble ONacHble HanpsaXeHn4. |-|03TOMy, npexzae
YeM BbINOIHATL Kakue-11m6o pa6OTbI no TexHn4eckomy O6C!'Iy>Kl/IBaHVHO N PEMOHTY, pa3oMKHNTE
BblK/lOYaTElb 6aTape|7| NN OTCOEANHUTE MEPEMbBIYKN MEXAY 6aTapeﬂMl/I.

9. AKKYMYNSiTOpbl BbIAAKOT OMacHoe HanpsixeHne 1 Tok. O6CayxXrnBaHne akkyMynsaTopoB, Takoe
Kak 3aMeHa, 0/1KHO BbIMOHATECS KBaVGULMPOBaHHbLIM MEPCOHANOM, KOTOPbIA MeeT focTa-
TOUHBI OMbIT 06CYXMBaHWSA akKyMyNaTOPOB. H1kakve Apyrue nuua He A0KHbI MPON3BOANTL
paboTbl C akKyMynsgTopamu.

7.3. | Mepbl NpesoCTOPOXKHOCTU

HECMOTPH Ha To, uTo VIBM 6bIn CNPOEeKTNPOBaH U N3roTOBJIEH AN1A obecrneyeHuns 6e30MacHOCT
NnoNb30BaTeNdA, HEMPAaBU/IbHOE NCMOJIb30BaHME MOXET MPUBECTU K MOPAXEHWIO 3NEKTPNYECKUM
TOKOM MW BO3ropaHutio. [na obecneyeHuns 6esonacHoCcTn cobnroganTte cnepyruimne Mmepbl npe-
AOCTOPOXHOCTWN!

+ Ob6sa3aTenbHO BblkNtoYaiiTe VIBM nepey ero YncTkon.

* Ounuwainte VIBM cyxoi TKaHbo. He cnosib3ylitTe XuaKkue 1 aspo30/bHble YNCTALLME CpeAcTBa.

+ Hukorga He 610KUpyiiTe 1 He BCTaBAsalTe Kakne-nnbo npesmMeThbl B BEHTUAALMOHHbIE OTBEPCTUA
wnn gpyrne otsepctus VBM.

7.4. | NMpoBepka cocTtoaHua UBMN

PekomeHgyeTcA NpoBepsATh cocTosAHME paboTbl VIBM KaXble WecTb MecsLes.

+ YbepuTtechb B OTCYTCTBUM aBapUinHOI CBETOBO 1 3BYKOBOV CUTHaNM3aLumn HencnpaBHoCTel 1
ownbok Ha nepeAHeli naHenn VBN

* WcnpasHblii MBI gonxeH paboTaTb B HOPManbHOM pexume (pexum OH-naiiH). Ecan MBM Haxo-
AVTCA B pexunme bainaca nposepbTe OTCYTCTBUE Neperpy3ok, BHYTPEHHNX 0TKa30B 1 ONGOK.

+ YbeamTechb, YTO aKKyMyNATOPbI He pa3psaxatoTca. batapen He A0NXHbI pa3paxaTbCa ecn Ha
Bxoge VMBI npucyTcTBYyeT HOpManbHoe HanpsixeHue. Ecnn VMBI paboTtaeT B pexume ot AKB,
nposepbTe MapameTpbl BXOAHOW ceTu, y6eanTech, 4To He 6bl1 akTUBMPOBAH TeCT UK BMeLla-
TeNbCTBO Ooneparopa.




PykoBoACTBO Mo akcnayataymmn
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NuTaHma

v/ CEPVA ®OPA 15-20 kBA
MCTOYHNKWN BECMEPEBEOMHOIO NMUTAHUA

3/ BbliaBneHue 1 yctpaHeHue
HeucnpasHoCTeun

B aToMm pasgene onuceiBaeTca nposepka coctosaHma VBM. 3ToT pasgen TakxXe ykasblBaeT Ha pas-
NNYHble NPOsiBAeHNs Mpobiem B paboTte MBI, ¢ KOTOPBLIMU MOXET CTONKHYTbCSA NONb30BaTeNb U
4YTO MOXET NPUBOANTL K aBapUNHOMY OTkAtoUeHNo VB, Vicnonb3yiiTe cnegyroLyto nHopmaumio,
4YTO6bI ONpPeAeNTb NPUYUMHY U UCNPaBUTb CUTYaLMIO.

Ecnn Ha naHenn VBM npucyTcTByeT MHAMKaLUNUS owmnbok NBM 1 akTUBMpOBaH 3BYKOBOW CUrHan,
HaxmuTe «FUNC», UTo6bI BbIBECTU Ha ANCNAEN KO TPEBOr B MeHH0 KoAa TPeBoru (ceKTop).,ﬂ,nﬂ
cbpoca TeKkyleld TpeBOrn Ha cTp. 4 MeHo MHPOPMaL MK HaxkmuTe n yaepxmsaiite KHonky «FUNC» B
TeyeHue 2,5¢. Ecnv aBapuiiHble CUTHaNbI MO-MpPeXHeMy NPUCYTCTBYHOT, MOXanyncTa, onpeaennte
npobnemy, cnegys Tabnuvue 7-1:

KoA MPUYNHA PELUEHUE

* [lpoBepbTe, NPaBMALHOCTb NOAKAOUeHMA Kabenelt AKB
7 Het 6aTapeit * [lpoBepbTe COCTOSIHME baTapeiHoro Bblkto4YaTens

* TlpoBepbTe, 6aTapeun Ha NpeAMeT NoBpexAeHui

BkntoueH BHeWHWIA pyyuHoW 6aiinac (npv Hannyum),
8 BkntoueH pyyHoii bainac VMBI nepelijet B pexum b6aiinaca, Bo3BpaT Ha UHBEPTOP
3abnokmpoBaH.

* Y6epuTech, YTO KOHTaKTbl EPO 3aMKHYTbl U KOHTaKT He

10 EPO Hapywen
* Yb6epuTtecb UTo KoMaHAa EPO He 6bina akTMBMpPOBaHa

BpYy4HYtO

CeTeBoWi Bxoa VBl He B HOpMme.

* [lpoBepbTe COCTOSHNE BXOAHOW ceTu.

* [lpoBepbTe ypOBEHb BXOAHOMO HaMpPsAXeHNA 1 YacTOThl.
YPOBHW A0KHbBI HAXOANTLCSA B AONYCTUMbIX Npejenax.

* TpoBepbTe, HE Pa30MKHYT 1N BXOAHOM aBTOMaTWYeCcKuii
16 BxopHas ceTb BhiNpAMUTENs BbIK/IOYATENb UM BHELIHWI BXOAHOW aBTOMaTUYeCKni
He B HOpme BblK/IOYaATENb

* [lpoBepbTe NPaBUIbHOCTb NOAKIOUEHUS pasbl U
HelTpann

Heo6x04MMO0 BOCCTAHOBWTL BXOAHOE NUTaHWe OT CeTH, Haue,
nocne paspaga AKb g0 kputrnuHoro yposHa (EOD) Bbixog
6yaeT OTKAOYEH

Bepcus 1.1.001




VIMIMY/ABC

NCTOYHWKWN BECMEPEBONHOIO NMUTAHUSA

PykoBOACTBO Mo 3KCMAyaTaLuu
NCTOYHWKa 6ecnepeboiiHOro NuTaHNs
CEPWSA ®OPA 15-20 kBA

20

BxoaHas ceTb 6alinaca He B
HopMe

* [lpoBepbTe COCTOsIHME BXOAHOW ceTu bainaca u
napameTpbl Hanps>KeHVS 1 YacToThl

* lpoBepbTe COCTOAHME BXOAHOTO Bblkto4aTens 6alinaca

Moxanylicta, BocCTaHOBUTE BXOAHOe NUTaHue baiinaca,

MNHaye, B Clyvae HencrnpasHocTu VBT, pe3epBHas InHWA
6aiinaca byaeT HejoCTynHa.

22

Balinac HemcnpaBeH

TupucTopsl 6aiinaca (SCR) BbIWAW U3 CTPOS, MOXaNyncTa,
CBSXUTECh C MECTHLIM AVNEPOM.

24

Meperpyska 6atinaca

ﬂposepre HarpysKy v OTK/II0YNTE HEKPUTNYECKYH Harpysky,
noka ee ypoBeHb He CTaHeT Huxe 95%.

26

MpeBbileHO Bpema
AOMNYCTUMOU Neperpysku
6aiinaca

NnHns 6alinaca neperpysxeHa v NpesbllleHa 4onycTrMas
ANVTENbHOCTb Neperpy3sku, Beixog VBM byaeT oTkatoueH.

28

OwmnbKa CUHXPOHU3aLUN

Hal'lpﬂ)KeHI/le MK YacToTa bainaca BblWAN 3a AanasoH

CNeXeHUA/CMHXPOHM3aLMN. [pU pyHHOM nepekaioyeHnn
Ha 6aiinac BO3MOXeH nepepbiB B MTaHUM Harpy3Kkn UAn

MHBEPTOP HencnpaBeH.

30

npeBbILLIeHVIe Konn4yecTtBa
nepeksitoyeHnin

3adukcmpoBaHo 6osee 5 nepekaoYeHN B Te4eHe 04HOro
Yaca U3 HOpManbHOro pexuviMa B pexum pa6oTel oT AKB unu
nepexkatoyYeHM c MHBepTOpa Ha bainac.

32

KODOTKOE 3aMblkaHVe Ha
BbIxoge UBM

KopoTkoe 3amblkaHne B Harpyske nuan BbIXO4HOM
BblKtOYaTene.

¢ [lpoBepbTe COCTOAHMUE Harpy3Kkn 1 oTKAYNUTe
HeuncnpaBHble Harpy3ku

« [lpoBepbTe, He NOBPEX/EH N BbIXOAHO BblKtOYaTe b

Ecnu HencnpaBHas Harpyska oTK/loUeHa, noxanyiicra
cbpocbTe OWNOKY BPYUHYH YTO6bI Nepe3anycTutes UBM.

47

HeuncnpaBHOCTb BbinpAMUTeNns

MepeHanpseHVe WWHbI MOCTOAHHOTO TOKa, HI3Koe
HanpsaxeHue, KOPOTKOe 3amblkaHne nnun IGBT HencnpasBHbI.
Moxanylicta, cbpocbTe OWNGKY BPYUHYIO 1, eCn
HenCcnpaBHOCTb OCTaeTCs, 06paTUTeCh K MECTHOMY Aunepy.

49

HeuncnpaBHOCTb VHBEpTOpa

HeHopmanbHoe HanpsxeHue Bbixoja nHeeptopa unu IGBT
NHBepTOpa HeucnpasHsbl. Moxanyicta, cbpocbTe oWNbKY
BPYYHYH 1, €CIN HENCNPaBHOCTb OCTaeTc4d, 06paTI/ITer K
MeCcTHOMY aunepy.

51

MpeBblleHa TemnepaTtypa
BblnpAMnTens

PaAI/IaTOp BbINPAMNTENA NMeperpenca Nan Aatyunk
TemnepaTypbl MOAKIOYEH HEMPAaBUABHO.

* [lpoBepbTe, paboTaloT N BEHTUNSTOPbLI HOPMabHO.
* [poBepbTe, He 6IOKMPYET IV YTO-TNG0 BEHTUNSALMIO.
* [poBepbTe, NPaBUILHO X MOAK/IOYEH AATUMK.

* [lpoBepbTe, He NpeBbIWIAET 1M TeMMepaTypa okpyxatoLien
cpeAbl gonyctuMblie ansg UBIM 3HaveHus.




VIMIMY/ABC

NCTOYHWKWN BECMEPEBONHOIO NMUTAHUSA

PykoBOACTBO Mo 3KCMAyaTaLuu
NCTOYHWKa 6ecnepeboiiHOro NuTaHNs
CEPWSA ®OPA 15-20 kBA

53

HewncnpaBHOCTb BeHTUIATOPA

OAVIH NN HECKONIbKO BEHTUAATOPOB HEUCNPaBHbl NN
3a6710KMpOBaHbI.

MpoBepbTe, BCe NN BEHTUNATOPLI paboTatoT HOPManbHO.
MpoBepbTe, He 6NOKMPYET IV YTO-NNG0 BEHTUNATOP.

55

Meperpyska

MHBepTOop neperpyxeH. OTKNOUMNTE HEKPUTUYHbBIE Harpysku, B
npoTvBHOM cilyyae MBI nepekntoumnTtcs Ha 6ainac.

57

MpeBbllLeHNe BpeMeHN
neperpyskmu

VMBI nepelijeT B pexum 6aiinaca, 1 B cly4ae neperpysku
6alinaca BbIX0J MOXET 6bITb OTK/IHOUEH U3-3a NPeBbIeHNs
BpemMeHu neperpysku 6aiinaca. MoxanyiicTa, oTkaoumTe
HeKpUTUYHbIe Harpy3ku, u MBI nepekniountca o6paTHo Ha
MHBEPTOP.

59

Meperpes nHBepTOpPa

Meperpes paagnaTopa HBEPTOPA UV AaTUMK TemnepaTypbl
noAKAtoYeH HempaBUabHO.

MpoBepbTe, paboTatoT M BEHTUNATOPLI HOPMabHO.
MpoBepbTe, He 33610KMPOBaHa N BEHTUNALNS.
MpoBepbTe, NPaBUILHO W MOAK/IIOUEH AaTUMK TemnepaTypbl.

MpoBepbTe, He MpeBbILIAET N TeMMepaTypa okpyxatoLen
cpeabl gonyctumMble ansd VBN sHavyeHns.

63

PyuHoll nepeBog B 6aiinac

Ecnv 6aiinac BHe AnanasoHa CYHXPOHU3ALNM (BbIXOA
MHBEPTOpPa He CUHXPOHW3MPOBaH C IMHWelt 6aiinaca), npu
pYUYHOM Mepek/itoUeHn Ha 6ainac MMTaHne Harpyskn MoxeT
6bITb KPaTKOBPEMEHHO NpepBaHo.

65

AKKYMYNSATOPbI pa3psikeHbl

Mpu pabote B pexxume oT AKB B 6baTapesix ocTanocb Mano
3apaja.

67

HapylweHa nonsapHocTb
noakntoyeHnsa AKb

MpoBepbTe NpaBUALHOCTL NogkatouYeHna AKB

MpoBepbTe, NPaBUNLHO NN NOAKAOYEHbI Kabenn nHBepTopa 1
komrnekTos AKB.

69

3almTa HBepTopa

ABapI/IVIHOe HanpsaXxeHve nHBepTopa Uan npesbllleHne
HanpsXeHUs Ha WNHe nocTosiHHoro Toka. MBI cbpackiBaeT
ownbky aBTomaTuyecku. Ecnm Het, noxanyiicrta, CBAXNUTeCh C
MECTHbIM ANN1EPOM.

78

Owwrbka napannenbHbix
Kabenei

lMpoBepbTe NPaBUILHOCTbL MOAKNOUYEHNA BCex kabenei
napannenbHoOn cBA3N.

81

HencnpaBHOCTL 3apsiZHOrO
ycTpolictea

3apajHoe yCTPOMNCTBO HENCNPaBHO VAN He OTKJ/IIOYeHO.
MoxanylicTa, CBAXMNTECH C MECTHbLIM ANIEpPOM.

119

Pene pasomMkHyTO

Pene nHeepTopa pasomMkHyToO. [MoxanyiicTta, CBAXnUTECh C
MEeCTHbIM ANN1epOM.

121

Pene 3amkHyTO

Pene nHBepTOpa 3aMKHyTO. MoXanyicra, CBSXUTECH C
MECTHbIM ANIEPOM.

40
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PykoBOACTBO Mo 3KCMAyaTaLuu

MMI IyA b' : NCTOYHWUKA 6ecnepe6017|Horo nnTaHna

v/ CEPVA ®OPA 15-20 kBA
MCTOYHNKWN BECIMEPEBEOMHOIO NMUTAHUA

[TornoxeHne Ne 1
[lapannenbHaa yCTaHOBKaA

1. Moaknto4nte MBM1T ¢ nomoLbio kabens RS232 k MK. OTkpoiTe HacTpoikn WUBM ¢ nomoLbto
NpPOrpamMmMHOro obecneyeHmns AN MOHUTOPUHTA.

2. BoaunTe B MeHt0 «ServSetting», ycTaHoBUTE pexum cuctemsl «Parallel» (MapannensHbliin) B
MeHo «System Setting» (HacTpoiiku cnctemsl).

3. YcraHosuTe United Number (konnuectso VBN B napannenn) kak «2», yctaHosuTe System ID
(Homep MBI B napannenbHo cucteme) kak «0». HaxkmunTe «set» Ans NoATBEPXAEHNS HaCTpoek.

Sy eing [Bater Sting | Costomasion, Wemngses

4. TMogkntounte MIBMN2 nyctaHoBuTe System Mode (pexunm cuctemsl) kak «Parallel», yctaHoBuTe United
Number kak «2», yctaHoBUTe System ID kak 1. HaxmuTe «set» Ana NogTBEPXAeHNA HacTpoek.

e E——— |

Ecnn NMapannensHo nogkntoyatotcsa 3 VIBM, yctaHosuTe United Number kak «3».

5. Moakntounte NBM3 1 yctaHoBuTe System Mode (pexum cuctemsl) kak «Parallel», yctaHosuTe
United Number kak «3», yctaHoBUTe System ID kak 2.

o E————, |




PyKOEOACTBO no skcnayatauumun
VIMI IyA bl : MNCTOYHUKa 6ecnepeboliHOro MMTaHns

4 CEPVA ®OPA 15-20 kBA
MCTOYHNKWN BECIMEPEBEOMHOIO NMUTAHUA

[TPVINTOXEHME Ne 2
[abapnTHLIE pa3Mepsbl

1. Mogenb c AnnTenbHbIM BpeMeHeM pesepsrpoBaHns 15/20 kBA (6e3 BcTpoeHHbIX AKB)

54
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PykoBoACTBO Mo akcnayatayumn
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NMTaHNa

v/ CEPVA ®OPA 15-20 kBA
MCTOYHNKWN BECMEPEBEOMHOIO NMUTAHUA

3a gononHuTenbHOM MHGopmaumer obpallanitecs:

000 «LleHTp pa3paboTkn u nccnegoBaHmin «MMMNYNbC»
125239, r.Mocksa, yn. Kontesckas, 73, cTp.1

+7 (495) 989-77-06

www.impuls.energy

CtpaHa n3roTtoBneHus: Kutai
[aTta n3rotoBneHus: HaneyataHo B pyKOBOACTBE MO/b30BaTeNs

M3rotosutens: INVT Power System (Shenzhen) CO., LTD
5th FLOOR, BUILDING A, INVT GUANGMING TECHNOLOGY BUILDING CHINA

MmnopTtep: 000 «CUCTEMOTEXHUKA»
125239, r.MockBa, yn. Kontesckas, 73, cTp.1

JlaTa Npon3BoO/ACTBA: YKasaHa B CEPUNHOM HOMepe nU3genns,
rae 11 n 12 cuMBoNbl - rof NPon3BoACTBa, 13 1 14 cuMBObI - MecsL,
NpPOn3BOACTBA, paclidpoBKa cornacHo Tabanue:

Fog BbINycKka Mecsau Bbinycka

15 2015 01 AluBapb
16 2016 02 deBpanb
17 2017 03 MapT
18 2018 04 Anpenb
19 2019 05 Maii
20 2020 06 NioHb
21 2021 07 Nwonb
22 2022 08 ABrycrt
23 2023 09 CeHTA6pbL
24 2024 10 OKTs6pb
25 2025 11 Hos6pb
26 2026 12 [llekabpb

MHpopmaums 06 agpecax, TenedoHax CEPBUCHBIX LLEHTPOB, OCYLLEeCTBAAOLLMX rapaHTUAHY0 1
nocTrapaHTUiiHyto noaaepxky 1 pemoHT BN UMMY/IbC pa3melyeHa no agpecy:

http://www.impuls.energy/podderzhka/servisnye-tsentry/




e-mail: info@impuls.energy

web: www.impuls.energy




