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PyKOBOACTBO no skcnayatauumun
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NMTaHNa

4 CEPVA BOKCEP 80 - 120 kBA
MCTOYHNKWN BECIMEPEBEOMHOIO NMUTAHUA

O PykoBoacCTBe

HacTosillee pykoBOACTBO NpejHasHa4yeHo AN Nonb3oBaTeneli MCTOUHUKOB 6ecrnepeboiiHoOro
nutaHna UMNY/bC cepun BOKCEP 80-120 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:

000 i ey oJ +7 495 9897706

r. MockBa, KpoHwwTaaTckuii 6yneBap, 4. 356

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 skcnayatauumun
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NMTaHNa

4 CEPVA BOKCEP 80 - 120 kBA
MCTOYHNKWN BECMEPEBEOMHOIO NMUTAHUA

1/ be3onacHoOCTb
o0

1.1. | NpepynpexaeHus

Mepegs npoBejeHvieM paboT Mo ycTaHOBKE 1 MOAKAOYeHMIO MBI, He06X0AMMO BHUMATENBHO 03-
HaKOMUTBLCS C COAepXKaHNeM HacTosLLEero pykoBoACTBa. YCTaHOBKA 1 NepBblil 3aMyck MOryT 6biThb
OCyLLeCcTBEHbl TO/IbKO aBTOPV30BaHHbIM MPON3BOANTENIEM MEPCOHANO0M.

YcTaHoBKa, HaCTpOI?IKa nnepesoeBK/IKOYEH/E o6opyp,osaH|/|ﬂ HeaBTOPKM30BaHHbIMK CNelnancTaMm MoXeT
nprBeCTN K MONIOMKe O60py,D,OBaHI/IFI M TpaBMam nepcoHasna Nnav 3aBepLUnNTbCA IeTalbHbIM NCXOA0M.

MBM npejHa3sHaveH 415 3KCnayaTauymn B CTalMOHaPHOM BepTUKabHOM MONOXEHUN.
/ OBA3ATE/IbHO NOAKNMTHOYUNTE NBMN K KOHTYPY 3A3EMJIEHNA NEPEA
A NOAKNKYEHUEM K 3NTEKTPOCETW.

Mpu BbIGOpe YCTPOMCTB 3aLlMThl, yCTaHaBAMBaeMbIX Mo BXoAY VIBM HE06XOANMO yUnTbIBaTb, YTO
TOK YyTeuKkn Ha 3eMJito MoxXeT gocTturatb 0,4A.

NP NPON3BOACTBE PABOT NO PEMOHTY U OBC/TY)XUBAHWIO, BN
/A AOJKEH BbITb OTK/TOYEH OT 3JIEKTPOCETU N AKKYMYJIATOPOB.
NEPEA NMPOBEAEHVNEM PABOT BHYTPU MBI, A4N1A CHATUA HANPAXKEHNA

C KOHAEHCATOPOB WNHbI TOCTOAHHOIO TOKA HEOBXOAMMO UC-
NOJIb30BATb CMELUAbHbIA KOMMAEKT PA3PAAHBIX PE3SCTOPOB.

PemMoHmM u o06cayiueaHue

PeMOHT 1 cepBucHoe O6C!'Iy>KI/IBaHl/Ie MOTryT Npon3BOANTLCA TONIBKO NpoLUeALllIM COOTBETCTBYHOLLee
06yHEHI/Ie, ABTOPWN30BaHHbLIM MpoOV3BOAUNTE/IEM NEPCOHANIOM.

ANA OBECNEYEHWSA BESOTKA3HOW PABOTbl OBOPYOBAHMNSA HEOB-
A XOANMO NPOBOAUTL PEFY/IIPHOE OBCNY)XVUBAHWE YCTPOMCTBA.
PEKOMEHAYEMbIA MHTEPBAN CEPBMCHOIO OBC/TY)XXWUBAHUA - HE

PEXXE OAHOIO PASABTIO/. (AaHHasa ycnyra npeaoctaBnseTcs aBTo-
pY30BaHHbIM CEPBNCOM U IBNIAETCA NJATHOA.)

HANMPAXEHWE HA LUNHE NOCTOAHHOTIO TOKA, AKKYMYNATOPHOTIO
MACCUBA N KOHAEHCATOPOB MOXXET AOCTUIATb 900B!




PyKOBOACTBO no akcnayataynuy
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NMTaHNa

v/ CEPVA BOKCEP 80 - 120 kBA
MCTOYHNKWN BECIMEPEBEOMHOIO NMUTAHUA

O6cnyxnBaHVe MaccnBa akkyMynsaTOPHbIX 6aTapeli 40MKHO OCYLLeCTBASATLCS TONbKO KBanndum-
LMPOBaHHBIM MEepPCoOHasoM NpoLle/AWM COOTBETCTBY LY MOArOTOBKY.

Ytnnnsauuns AKKYMYNATOPOB C NCTEKLINM CPDOKOM C]'Iy)K6bI, a TaK )Xe HencnpaBHbIX U BblLWeALLINX
N3 CTPOA A0JIKHa NMPOUN3BOANTBLCA CTPOro B COOTBETCTBUN C MECTHBIMU TEXHNYECKUMUN N 3KOJ10-
rmyecknMmMmm HopmMmamu.

B mecTe ycTaHoBKYW VBI 40/1KHBI 6bITb NPeAyCMOTPEHbI CUCTEMbI MOXAaPOTYLLEHWS COOTBETCTBY-
fOLLLero HazHayeHus.

1.2. | CBo60oaHOE NPOCTPAHCTBO N AOCTYyN

Ce0609HO0e npocMpPaHCMeo

BeHTMAAUMOHHBIE pelueTky Ansa oxnaxaeHnsa VBIM pacnonoxeHbl Ha nepeAHel (MpUTOK BO34yXa) v
BepxHel (BbIbpoc HarpeToro Bo3ayxa) naHenax MBM. Ans goctatouHoro oxnaxaeHus BN B npouecce
paboTbl HEO6XOANMO 0becneUnTb CBOHOAHOE NPOCTPAHCTBO MeXAY YCTPOMCTBOM 1 6AMNKaNLLINM
06BbeKTOM MUHUMYM 1 M. cnepeAn. He JoNXXHa OCyLLeCTBAATECS BPEMEHHas UV MOCTOSAHHAs 3KC-
nayatauus BN npu MeHbLLeM CBO6OAHOM NpoCTpaHCcTBe. HapyLueHne JaHHOro TpeboBaHUS MOXeT
npuBeCTn K Nneperpesy 1 nospexgeHuto NBI.

Aocmyn

TpebyeTcsi obecneunTb CBOBOAHbIV OCTYN K AnLeBol naHenu VIBM ans ynpasnernus. lns nposeje-
HNS PEMOHTHBIX PaboT 1 CEPBUCHOTO 06CYXNBaHWNS, HEOBX0AMMO 0becneynTb CBO6OAHBIA A0CTYN
K nepeaHeli yactn MBM. JocTyn K 60KOBbIM 1 3a4Hel naHenam VIBMN npu paboTte n 06cnyxmsaHnm
He TpebyeTcs.

1.3. | XpaHeHue

MBM f0MXKeH XpaHUTLCA B MOMELLEHUN C HOPMabHOW BAAXHOCTBIO 1 TEMMNEPATYPOI He nMeto-
LLMX HeraTVBHbIX GpakTopoB Bo3aencTBYSA. UBM 1 6aTapeiiHble KabUHETbI AOMKHbI XPaHUTLCS B
OpVrvHanbHOW 3aBOACKON yrnakoBke.

He,ﬂ,OI‘IyCTI/IMO XpaHeHne 1 skcnayatayund WBM B 3anbleHHbIX NOMeLLeHnsX, ¢ npucyTcTrenem
MeTannn4yeckon nbinu, arpeccBHbIMU CpejaMiy, OTXO04aMn NPON3BOACTBA, BO3SMOXHOCTbBIO MO-
nagaHna XNaAKoCctTmn N T.4.

BHUMAHMWE:

A AKKYMYNATOPHbIE BATAPEUN, HAXOAALWMECA HA XPAHEHUW, [,0J1XK-
Hbl NEPNOAVNYECKN NOA3APAKATbCA. UNWKNTNYHOCTb MEPE3APAAKN
OMPEAENAETCA NPOU3BOAWUTENIEM AKB.
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PyKOBOACTBO no skcnayatauumun
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NMTaHNa

4 CEPVA BOKCEP 80 - 120 kBA
MCTOYHNKWN BECIMEPEBEOMHOIO NMUTAHUA

1.4. | TpaHcnopTupoBKa

TpaHCNOpTHOE CPeACTBO M rPy30Mo4beMHble MeXaHN3Mbl A0XHbI 061a4aTb XapakTepucTnkamu,
LOCTaTOYHbIMK A4N15 6e30MacHOro nogbema 1 TpaHcnoptTuposku VBIM.

MBM 1 6aTapeliHble kKabUHeTbl MPU TPaHCMOPTUPOBKE JOMXHbI 6bITb YCTAHOB/EHbI Ha MaieTax.

VBN BOKCEP 80-100-120 kBA nocTaBAAOTCA YCTAHOBAEHHbBIMM Ha NanneTbl ¢ pasmepomM 970 x 900
MM (LLIXT). BeicoTa 060py0BaHMs, ycTaHOBNEHHOMO Ha NanneThbl, cocTaBasieT NpvMepHo 2040 MM,

Mepemelyalite obopysoBaHme 6e3 pe3knx yckopeHuid. MNpun ycTaHoBAeHHbIX B kopnyce VBM AKB
nepemewyatsb WBIM cnegyet nnaBHO 1 € 60/blUeli OCTOPOXHOCTbLHO.




PyKOBOACTBO no skcnayatauumun
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NMTaHNa

4 CEPVA BOKCEP 80 - 120 kBA
MCTOYHNKWN BECIMEPEBOMHOIO NMUTAHUA

2/ Onncanune
o0

O6wuii eud

770 mm

[ =]
1660 mm
T
s
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PyKOEOACTBO no skcnayatauumun
VIMI IyA bl : MNCTOYHUKa 6ecnepeboliHOro MMTaHns

4 CEPVA BOKCEP 80 - 120 kBA
MCTOYHNKWN BECIMEPEBEOMHOIO NMUTAHUA

Bud cnepedu

1 XKK-pgucnneii 320x240, 6"

2 BeHTUNSALMOHHbIE pelleTkM 3a6opa Bo3gyxa
3 . MHeMocxema pexxnmoB pa6oTbl

4 KHoOMNKn nepemMeLeHs No MeHIO

5 KHonka EPO (aBapuiiHoe oTKJ/IlOUYEHMe)

2018 9



PyKOEOACTBO no skcnayatauumun
m MI IyA b' : MNCTOYHUKa 6ecnepeboliHOro MMTaHns

4 CEPVA BOKCEP 80 - 120 kBA
MCTOYHNKWN BECIMEPEBOMHOIO NMUTAHUA

Bud nepedHeli naHeau

1 KHonka npeasapsja WWHbI NOCTOAHHOTO Toka SW1
2 CepBUCHbIN NopT RS232

3 BxogHoI Bbik/touaTens CB1

4 BeikntouaTenb MexaHuyeckoro 6aiinaca CB2

5 BbIXofHOI aBTOMaTUyecknii Bbiktovatenb CB3

6 BeikntouaTtens AKb CB4

7 CnoTbl AN18 ONLMOHaNbHbBIX UHTEpdecHbIX KapT

10 Bepcus 1.1.001




PyKOEOACTBO no skcnayatauumun
m MI IyA b' : MNCTOYHUKa 6ecnepeboliHOro MMTaHns

4 CEPVA BOKCEP 80 - 120 kBA
MCTOYHNKWN BECIMEPEBEOMHOIO NMUTAHUA

Bud cnepedu, 6e3 3auyumHsix naHenel

1 BxoaHoli Bbik/tovaTenb CB1

2 BeikntouaTenb mexaHuyeckoro 6aiinaca CB2
3 KnemMbl NOAKNOYEHUS BXOAHON ceTn

4 KneMMbl NOAKNOYEHWSA HArpy3Ku

5 Knemma nogknoveHuns 3azasemneHuns

6 MpepoxpaHuTenn uenu AKb

7 Buikntouatens AKb CB4

8 BbIXOAHOV aBTOMaTUYeCKUiA BbikAtouaTenb CB3




VIMIMY/ABC

NCTOYHWKWN BECMEPEBONHOIO NMUTAHUSA

Bud ceepxy

12

PyKOBOACTBO no skcnayatauumun
NCTOYHWUKA 66cr|epe6017|Horo nnTaHus

CEPVA BOKCEP 80 - 120 kBA

BeHTUNSLMOHHANA pelleTKa BbIGpoCca Bo3jyxa
(oxnaxaeHue gpoccenei)

BeHTMNsiIUMOHHaA pelleTKa BbIGpoca Bo3ayxa
(oxnaxpaeHue BbINPAMUTENSA U UHBEPTOpPA)

CepBUCHbIV NOPT ANS NapanienbHOro
nogknoyeHna UBMN

Bepcus 1.1.001




PyKOBOACTBO no skcnayatauumun
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NMTaHNa

4 CEPVA BOKCEP 80 - 120 kBA
MCTOYHNKWN BECIMEPEBEOMHOIO NMUTAHUA

dnekmpuyeckue coeOUHeHUs

SnekTpuyeckune coeguHeHus VBN BOKCEP

RS232 - Cesisb (Cepaunc) —

|||—O

CoeauHeHve ans
napannensHoi yeranosin €1

L2
[ Bxoacern
L3 wéaiinaca

Cunoskle
Ka6enn

PaclumpuTenbHbie pasbémbl:

SNMP (OnuvioHanbHo) <—> -

SaumueHHble
RS485 (OnuynoHansHo) notpe6utenu
Cyxoii KOHTaKT (ONUMOHaNBLHO)

Anct naHens (O

BHELUHUIA TeMNepaTypHBI A3TUMK aKKyMynSTOPOB (ONLMOHANBHO)
Apyrve nogo6Hble akceccyapb!

FRRF T

- BAT +
Lo} noadc monkko dsyx onyui

77 7777 %%%%

ES
Ipynna

‘I i ——

BAT -
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PyKOBOACTBO no skcnayatauumun
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NMTaHNa

v/ CEPVA BOKCEP 80 - 120 kBA
MCTOYHNKWN BECIMEPEBEOMHOIO NMUTAHUA

2.1. | O6was nHpopmauumsa
MpuHyun delicmeusa UbI cepuu 6OKCEP
VIMI'IVAbC MBIMN BOKCEP

WCTOHHIKM BECTEPEORHOTG MTANHR

oA T TOMNOIOTWA SNEKTPUYECKIMX LEEMEA
nepexnouarens
€82
o
—oe
e
T Crammsecuni Nepesnosarens Bainaccn
Boil
Npepesatens
e sarpyawn
cB1 I;nfmne NPEACKPIHMTENH cB3
Bxoa-L oot g — o7 Bouop-L1
e 7 > ; —
g 3/ %} 1687 1GBT G O/\/ —
Bron 13— 4 = (ACIDC) . (DCIAC) —Eﬁ ’f'/ g
Hasrpany ' Heitrpans

F5 Mpeaoxpanmenn
Eatapen

31X sarapen

BkntoueHne VBN HeobX0ANMMO HaunHaTb C NpeA3apssa LWHbBI MOCTOSHHOMO TOKa C CMO/b30BaHUeM
COOTBETCTBYIOLLEN KHOMKW, yAepXMBas eé B HaXkaToOM COCTOAHMM 10 ceKyHJ, Moce Yero BKAUYNTb
aBTOMaTM4ecknin BolkatovaTens CB1. Mocne 3Toro cooTBeTCTBYIOLLEV KOMaHAOM B MEHI0, MOXHO
akTMBMpOBaTb paboTy npeobpasytoLeli yactn MBI, Beinpamutens npeobpasyeT nepeMeHHoe
HanpsXeHne 1 TOK NUTatoLen ceTn B MOCTOSIHHbIA TOK U HanpsXxeHue, NojAep>XBaeT ero Ha 3a-
LaHHOM ypOBHe ANs paboTbl HBepTOpa 1 3apsaku AKE. IHBepTOp NCNONb3yeT WNHY MOCTOSIHHOTO
ToKa ANA GOPMUPOBAHUSA BbIXOAHOMO CUHYCOMAANbHOMO HanpsxXeHUs pUKCMPOBAHHOIO HOMUHanNa
1 YacToThl. [py BbIXOAe NapaMeTpoOB NUTatoLLen ceTn 3a npejenbl JOMYCTUMOro gnanasoHa no
HanNpPsXeHNIo UK YacToTe BbINpAMUTENb NpekpaLlaeT paboTy, a MHBEPTOP MPOAO/XKaeT N1TaTb
Harpysky, ncnonb3sys sHepruto AKb. Harpyska nogkntouaetcs k MBI yepes Boikatouatens CB3.

Mpv BO3HUKHOBEHUM HencnpaBHOCTY B NpeobpasytoLeit yactu MBI, ero neperpyske kpaTkoBpe-
MEHHOW AN ANNTENbHOM, a TakXe NPy HeOBXOAVMOCTY NePEeKIDYeHNS Ha MeXaHnyeckunin (cep-
BUCHbIN) baiinac, NMTaHne Harpyskmn ocyLecTBASETCA Yepes 3N1eKTPOHHBbIN (CTaTuyecknii) baiinac.

MexaHn4veckunii (cepBuCcHbIN) 6alinac (CB2) ncnonb3yeTcs B cUTyaumsx korga VIBM HencnpaseH nnu

14 Bepcus 1.1.001




PyKOBOACTBO no akcnayataynuy
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NMTaHNa

v/ CEPVA BOKCEP 80 - 120 kBA
MCTOYHNKWN BECMEPEBEOMHOIO NMUTAHUA

e Heo6X0AMMO NpoBeJeHne TEXHNYECKOro 06CNYXMBaHUSA UV peMOHTa. MepeBoj Harpy3ku Ha Me-
XaHnyeckunii (cepBUCHbIN) Baiinac o/KeH OCyLLeCTBAAETCA MCKNOUNTENBHO NOCae MPOrpaMMHOro
nepeBo/ia Yepes MeH ANCMIes Harpy3Kkn Ha 31eKTPOHHbIN (CTaTudeckunii) 6arinac. (cm. n.n.4.1.3.2).

2.1.1. CtaTnyeckunia 6ainac

MBM cepuun BOKCEP WTaTHO OCHaLLeHbl CTaTUYeCKUM (31eKTPOHHbIM) balinacom. B uensx nuHni
6alinaca 1 MHBepPTOPa NUCMOb3YHTCA YCTaHOB/IEHHbIE BCTPEYHO-MapaniensHo, 6biCTpoAencTByoLLMe
TUPUCTOPLI, 0ObecneynBatoLLe NnepekaYeHne Harpyskmn Ha bainac nnm nHBepTop 6e3 npepbiBaHMA
nuTaHnsa Harpysku. iueBepTop NBIM cnHXpoHU3MpyeTCcs € BXOAOM balinaca, 06bejNHEHHbLIM C FNaBHbIM
BBO/OM UV HE3aBUCKMMbIM. YNIpaBNeHe nepekitoyeHemM ocyLecTBAAeTCA N1M60 B aBTOMaTUYe-
CKOM pexumMe npu HemcnpaBHocTu UBIM nnn ero neperpyske, 1M60 NporpaMmMHbIM My TEM C NaHenu
ynpasneHusa Wbl nonb3osatenem.

Mcnonb3ys naHesnb ynpasaeHys, Mob30BaTe b MOXET OCYLLLECTBUTb MepeK/toUYeHe HarpysKkmn Ha
nMTaHne No IMHNK CTaTUYeCKOoro (3N1eKTPOHHOr0) 6aiinaca. Mpu paboTe B pexumMe CTaTUYeckoro
6aiinaca 1 oTCyTCTBUM HENCMPABHOCTEW, B C/ly4ae noTepy NuTaHUs Ha Bxoae VIBI Harpyska aB-
TOMaTUYeCKN NepeBOANTCS Ha MUTaHWe OT MHBEpTOpPA.

NMPUMEYAHWE: Mpun HencnpasHoM nHeepTope nnn AKb n paboTe B pexxnme cTatuyeckoro barinaca
Harpyska He 3aliuLieHa.

2.1.2. KoHTponb TemnepaTypbl AKB 1 perynnposaHume Toka 3apsja

MBI KoHTponnpyeT TemnepaTypy akKyMynaToOpHbIX 6aTapeli, yCTaHOB/IEHHbIX BO BHELLHWX baTa-
peliHbIX KabuHeTax MNK Ha cTeNNaxax NnocpeAcTBOM Aatumkos Temnepatypbl AKB, nogkioyaembix
K VIBM. B cooTBeTCTBUM C AaHHbIMU TeMnepaTypbl AKb npon3BoAnTca aBToMaTnyeckas peryam-
poBka napameTpoB3apsja 6aTapei 4na obecnevyeHNs ONTUMaNbHOro 3apAaAHOro Toka 1 3alnThl
aKKyMynaToOpoB OT Nepe3apaaku.

2.2. | Pexxumbl pa6otbl MBI

WBM cepnunt BOKCEP nocTpoeHbl Mo TeXHOOM K ABOMHOro npeobpasoBaHus (TexHonorus on-line).
Pexxumbl paboTbl VIBM:

* HopMmanbHbIV pexyM oT BHeLLHel nuTatoLLen cetu
+ PexuMm paboTbl OT akKyMYyNATOpPHbIX 6aTapert

+ Pexwum baiinaca

+ Pexum aBTOMaTU4YeCKoro 3anycka

+ CepBUCHBbI pexunm

2.2.1. HopManbHbIli pexxum (pexxmm Online)

OCHOBHO pexuM, BKoTopoM VBI nuTaeT HarpysKy, NCnob3ys SHEPrUto BHELLHE NUTatoLLel ceTu.
BNOK BbINPAMUNTENA MOyYaeT SHEPTIO OT CETU NEePeMEHHOro ToKa, BLINPAMSET ee 1 NojaeT Ha
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LIWHY NOCTOsIHHOro ToKa MBI, OT WWMHLI NOCTOAHHOIO TOKa ocylecTenseTcsa 3apas AKb v nutaHue
nHBepTopa. MIHBepTOp ocylecTBAsieT o6paTHOe NpeobpasoBaHie MOCTOAHHOIO Toka Ans ¢pop-
MUPOBaHUS BbIXOAHOIO CUHYCONAANBHOTO HaNpsiXeHNs GpUKCMPOBAHHOTO HOMMHAaMa U YacToTbl.

2.2.2. Pexxum pa6oTbl oT AKB

Mpu BbIXOAE MapamMeTpoB BXOAHONM NMUTaOLLen ceTu 3a npejenbl 4OMNYCTUMbIX nana3soHOoB Bbl-
npAMUTe b OTK/KOYaeTca. VIHBEepPTOp B 3TOM C/lydae nNpojo/ixaeT noayyaTb nutaHve ot AKB. Mpu
BOCCTAHOB/IEHN MapamMeTpoB NuTatoLelt ceTn MBI aBToMaTyeckn Bo3BpaLyaetcs B HopmanbHbIl
pexum paboTsl. B cnyyae, ecam napameTpbl NUTaKOLWLEN ceTn He BOCCTaHaBANBAOTCA 0 MOMeHTa
AOCTVXKEHNSA MUHUMANBHO JONYCTUMOrO HanpsXKeHNs Ha LHe MOCTOAHHOM0 ToKa (MOJIHbIV paspsas
AKB), nHeepTop VMBI npekpawaeTt nnTaHne Harpysku.

2.2.3. Pexxnwm 6aiinaca

MpV BO3HNKHOBEHWNM Neperpy3Kku B LEeNsaxX HarpysKkun v BHyTpeHHeRn HemcnpasHOCTV NpeobpasytoLuel
yactu MBI, Nnpy HaxoxXAeHnW NnapameTpoB NUTatoLLen ceTn B 4JONyCTUMOM Anana3oHe, MpoucxoanT
aBTOMaTUyeckoe nepekatoyeHve MBI B Pexunm cTaTnyeckoro (3n1eKTpoHHOro) 6arinaca. Batom cnyvae
noTpebuTenn Yepes BCTPOEHHYIO Lienb CTaTMYecKoro 6alinaca NnoAKIYatoTCA HAaNPAMYHO K BHeLLHel
nuTatoLLei ceTn. Bbixog MHBEPTOPa U BXOAHAS CETb JO/IXKHbI ObITb CUHXPOHU3MPOBaHbI, B3TOM C/lyyae
nepekJitoYeHVe MPonCxoAnT 6e3 NpepbiBaHNS B MUTaHUM Harpy3ku. B cayyae oTcyTCTBUSA CUHXPOHU-
3aUun MHBepTOpa W BXOAHOI CeTV BpeMs NepekIloYeHns HarpysKku Ha NuTaHne Yepes bainacHyto
NNHNIO MOXET ANNTBCA A0 15 MUNANCEKYHA.

B faHHOM pexume 3aLumMTa Harpyskm He obecneynBaeTcs.
2.2.4. Pexxmm aBTOMaTN4Y€ECKOro 3anycka

B cny4yae oTkNtOUeHUS HanpsxkeHUst Ha Bxoge, VIBM NpoAoXnUT NnTaHne KpUTUYHON Harpysku 40
BbIK/IIOYEHNSA NHBEPTOpa Nocsie AOCTUXEHNS MUHVUMAaNbHO AOMYCTMMOrO HanpsaXXeHWsa Ha WrHe
NocTosiHHOro Toka (paspsiga AKB) n nepeingeT B pexum oxungaHus. Mocne BoccTaHOBeHUs napa-
MeTpPOB CETU, NMPU YCNOBUN, YTO JaHHbIV PEXUM aKTUBMPOBAH B MEHIO HacTpoeK, MPON3BOANTCS
aBToMaTun4yeckuii nepesanyck MBI yepe3 npoMexyTok BpeMeHn 3afaHHbI MpejBapuUTebHO B
MeHto HacTpoek, VBN nepeiigeT B HOPManbHbIA pexXnm paboTbl OT BHELLUHEN NuTatoLLen ceTu.

JaHHbIl pexxum B cepuit BOKCEP no ymonuaHuio geakTUBUPOBAH.

2.2.5. CepBU1CHbIV pexxum

MBM cepnn BOKCEP ocHalleH BCTPOeHHbIM CEPBUCHbBIM (MexaHnyeckm) 6ainacom CB2, npeaHa-
3HAYEHHbLIM A8 MPUHYANTENbHOrO (6€3 BO3MOXHOCT aBTOMaTU4eCKoro BO3BpaTa B HOPMasibHblii
pexwunm) nepesoja Harpysku Ha MMTaHWe OT BHeLLHe ceTn 6e3 ee OTKNOUEHWNS, MUHYS BCe CUNOBble
uenu VBM. Pexum cepBucHoro 6arinaca npejHasHayeH 4158 BO3MOXHOCTV NPoBeAeHUs 06Cnyxu-
BaHWUs 1 peMoHTa MBI (C NoHbIM 06eCTo4YMBaHVEeM ero CUI0BbIX Lienel 1 Lenei ynpaBaeHuns)
npu COXpaHeHUN NUTaHUA Harpysku. ns obecneyveHnsa 3alMUTbl Harpy3Ky CepBUCHbIN balinac
BbIMOJIHEH Ha OCHOBE aBTOMAaTUYeCKOro BblK/toUYaTens.
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2.3. | YnpaBneHue AKB

MBM npegHa3sHayeH 418 paboTbl CrepMeTUYHbLIMU CBUHLIOBO-KMCAOTHLIMY aKKyMyAsaTopamu C knana-
HoM cbpoca (VRLA), ycTaHaBnMBaeMbIMy BO BHYTpeHHeM oTceke VIBI nnun Bo BHeLLHWX 6aTapeliHbixX
KabuHeTax/Ha cTennaxax. OgHa nMHenKa akkyMynsiTopoB, nogkatodaemblx k MBI, coctont ns 62 AKb
HOMWHabLHOrO HanpskeHWs 12B c popmrpoBaHVem cpejHe ToUKK, MogKkatouaemMoln K HenTpanu N (Hy-
NneBOMY NPOBOAHMKY). JTnHeka AKB cOCTOUT 3 monoxumTensHol n oTpuuatensHon rpynn AKB, kaxaas
13 KOTOPbIX COAEPXUT NOCef0BaTe/IbHO COANHEHHbIe aKKyMYNATOPbI B KoanyecTse 31 WT. EMKOCTb
noakntovaembix AKB BblIbripaeTcsi B COOTBETCTBUM C TPebyeMbiM BpeMeHeM aBTOHOMHOW paboThbl.

3apﬁa NOCMOAHHbLIM MOKOM

Ha HavyanbHoM 3Tane 3apsaaku AKB, korga akkyMynsTopbl paspsixeHsl, BeinpamuTtens VMBI ocyuwiecT-
BNAeT 3apsj b6aTtapeli NOCTOAHHbLIM TOKOM GUKCMPOBAHHON BeNNYMHBI. BeanymnHa sapagHoro Toka
onpegensertcsa napametpamun AKB v 3agaétca npu eoje VBM B akcnayaTaymto. Kak npaBuio, Tok
3apsaja orpaHuymBaeTcsa 3HayeHem B 1/10 OT EMKOCTU NOAKAOUYEHHbIX 6aTapeid. Beinpamutens
KOHTPONVPYET HanpsaXeHne Ha WIHE MOCTOAHHOIo ToKa U Npu AOCTUXEHUN 3aJaHHOM0 YPOBHSA
HanpsAXeHWs BbINPAMUTENb NepexoAnT B bydepHbli pexxm paboTel.

3apsadka AKb e 6ydpepHom pexcume

B AaHHOM pexiMe paboTbl BbINPAMUTENSA MPOU3BOAUTCSA MONHbIV 3apas AKB MoCTOSIHHbBIM Hanps-
xeHunem. Mpu goctmxkeHnn 100% 3apsaga AKB, Tok cHUXaeTcs 40 BeNMYUHBI, KOMMEHCMpYoLLeit
camopaspsg akkymynatopoB. AKE npy 3TOM NOCTOSAHHO MOAKAOYEHbI K LUNHE MOCTOAHHOro ToKa,
HaxoAsTcs B bydepHOM pexnme. HanpsaxeHve 3apssa B 6ydepHOM pexnme N8 CBUHLOBO-KUCIOT-
Hbix AKB onpegenset nponseoantenb AKb. YpoBeHb Hanps>XKeHUss aBTOMaTNUYeCckn perynmpyeTcs
B 3aBMCMMOCTM OT TemnepaTtypbl AKE, namepsemor TemnepatypHbIM AaTUnKoM. BeanymHa Tem-
nepaTypHOl KOMMNeHcaunmn HacTpanBaeTcs Npy nepeoM 3anycke VBM 1 fonxHa 6biTb N3MeHeHa
npuv 3aMeHe akKyMyNnaTOpHbIX MaccuBos Ha AKB gpyroro Tuna.

3awyuma AKb om 2ny60ko020 paspsda

Ans ncknoveHns nospexeHna AKb B npouecce paspsaga, ecnv B xoge pabotsl MBI oT akkymy-
NATOpa HanpsxeHne 6atapenHoOro maccnsa 4oCTUraeT MUHUMaNbLHO AOMNYCTUMOro YypoBHS, VBT
oTk/oYaeTca. MUHUManbHOe HanpsiXXeHve paspsaja B pacyeTte Ha ogHy sueliky AKb HacTpavBaeTca
ANIA CBUHL0BO-KWUCNOTHBLIX akKyMynaTopos B npegenax 1,6-1,75 B.

Hacmpolika cuzHana «Hu3kuli 3apsd AKBb»

Mpwu paboTte MBI 0T akkyMynsaTOpOB, NPy CHUXEeHWN ypoBHS 3apaaa AKE npu AoCTUXEHN 3HaYeHNS
octaTouHom émkocT AKB B 40% OT NONIHOI eMKOCTUW, MOJaeTCca 3ByKOBOW 1 CBETOBOI aBapuiiHbIl
curHan «Huskuii 3apag AKb». 3HaueHne 40% ycTaHOBAEHO MO YMOAYaHMIO Ha 3aBO/e N3roToBu-
Tene n MoXeT 6bITb U3MEHEHO Nonb3oBaTtesnemM B npegenax Mexay 20% 1 70% oT noaHoOro 3apsja
6atapeu. [laHHbIN CUTHaN HOCUT MHPOPMALIMOHHbIV XapakTep 1 npegynpexjaet 0 BO3SMOXHOM
CKOPOM OTK/IKOYEHWY MUTAHWA Harpy3Ku.
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2.3.1. PacwmpeHHble dpyHKLUM (TecTbl AKB), aBTOMaTu4yeckoe TecTuposaHue

Mpwv HacTpolike MBI no 3anpocy Noib30BaTeNs MOXeT 6biTk akTUBMPOBaHa GyHKLMA neproanye-
ckoro asTomaTu4yeckoro Tecta AKB. Mpu 3Tom MBI c3aaHHO NepnognyYHOCTbIO ByAeT NpoBoAUTL
YacTUYHbIN pa3pas AKE 40 90% eMKOCTH € LieNbio OLLeHKN COCTOAHMA akkyMynAaTOPHOro maccnea
1 nepepacyéta BpemeHV aBTOHOMHOU paboTel. [0 pe3ynbTaTam TecTa BbIBOAUTCSA COO6LiEHNE O
coctossHuM AKB, «xopoluee» npu onpegeneHnn emkoctn AKb B npegenax HOMUHanbLHOM 1 «3ame-
HUTb» NPWV BbIABNEHUN CHIKEHUA obLielrt emKocTn AKB HMXXe MUHUMAaNnbHbIX 40MNYCTUMbIX 3Ha-
YeHWiA. MeproanyHoCTb TecTupoBaHua AKB MoxeT 6bITb ycTaHOBNEHa B Npegenax 30-360 gHel,
YyCTaHOBAEHHBIV MO yMONYaHWIO MHTepBan TecTuposaHua AKb coctaenset 90 AHel.

BHVUMAHWE: Echn no pesynbTaTam TecTa BbIBOAUTCA coobLieHne «3a-
MEHWUTb», 3TO 0O3HayaeT, YTO NONyYeHHble pe3ybTaTbl COOTBETCTBYIOT
ocTaTo4yHol éMKocTn MeHee 80% OT 3HaueHU ana HoBoii AKB. Janb-
Helwas akcnayaTauma Takux AKb He rapaHTupyeT 3alnTy Harpysku.
TpebyeTca gononHMUTeNbHAsA ANarHocTMKa 6aTapeiHoro maccusa, AN
NPUHATUA PeLleHNs 0 AafIbHENLLNX AeCTBUAX.

Tect AKB Tak xe MoxeT 6bITb 3anyLieH: Monb3oBaTenem c nepeaHeli naHenn UBM, yepes nHTep-
deiic Telnet, c nomoLbio cneumnanmsnposaHHoro MO, Yepes KOMMYHUKALNOHHBIA NopT RS232 nnun
onymnoHanbHy kapTy SNMP.

Lenbto npoeeaeHNA TeCToB AKB sBnfaeTcsa npoeBepka BO3IMOXHOCTHU obecneyeHnss MUHUMaNbHO
AONYCTUMOTO BpeMeHU aBTOHOMUIK NPU OTKAKOYEHNIN BHeLUHel ceTu. Ansa CBOEBPEMEHHOTO Bbl-
ABNEHUNA BO3SMOXHbIX OTKa3oB peKoOMeHAYyeTCd peryigapHoe nposejgeHne tectnpoBaHuna 6aTape|7|.

2.4. | NaHenb ynpaBneHus

MaHenb ynpaBneHnsa COCTOUT U3 MHemMocxeMbl, XK-ancnnes, KHONKW aBapuitHoro otkatoueHus (EPO)
1N KHOMOK ynpasneHuns. MaHenb No3BONSET NPOU3BOAUTL HacTpoliku VBT, ynpaBnaTe pexvmamm
ero paboTbl, NpocMaTprBaTh NapaMeTpsbl, TeKyLiee COCTOAHME 1 XXYypHaa CObbITUNA.
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XKK Avcnneii KHonka EPO Knasuwn MEHIO MHemocxema pexxnmMoB padoTsl

NHankaTop BeinpamMuTens (ceetoanon)
MwuraeT npu cTapTe 1 pocTe Hanpsi>eHnsi Ha DC wuHe. fopuT npu pa6oTe BoiNnpAMUTENa

2 Beinpamutens
MHavkaTop paspagku AKB
3 FopuT B pexxnme pa6oTbl oT AKB. Muraet npu 3anycke VBM B pexxume pa6oTbl oT AKB (6e3 BHell-
Hero 3JIeKTpocHabXxeHuns)
4 MuaunkaTop 3apagkmn AKb
FopuT npu 3apagke AKb
5 AKB
6 NHBepTOop
7 MHAanKaTop paboTkl Yepes cTaTuyecknii 6ainac
FopuT Npy NUTaHUM Harpy3KuM Yepes Lenb cTaTu4yeckoro 6ainaca
8 MHAnKaTop paboTbl Yepes MHBepPTOpP
FopuT NpM NNTaHUM Harpy3Kkn oT HBepTopa
9 MHAanKaTop TpeBor (0wWn60K)
10-13 | KHONKK MeHto
14 KHonka EPO (ABapviiHOro OTK/IIOYEHUSA MUTaHWUS)
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baok-cxema MeHtO

TNABHbIVI SKPAH
Mpowussogutens - Mogene NBIM
[lata - Bpemsa

YposeHb Harpysku B lNpoLeHTax

MeHto KoHTponb
MeHto CtaTyc
MeHto HacTpoiiku

YposeHb 3apaga AKE B MpoueHTax

MeHto 3anucb

OcTaBlieecsi Bpema ABTOHOMUM
Pexxum VB - Tekyuwine Tpesorun

fnaBHoe MeHto

MeHtio CepBuc

- CEPBUC*
KOHTPOJ1b CTATYC HACTPOUKWN 3ANMUCHb
€ e e Ees 1 *CepBUCHOe
TapT eTb arta
CTOﬁ Bbixo Aara Ycr. AKB Bpems oo
—— ABTO PecTapT P TONLKO ANS AB-

Mepexoa Ha bannac ABTO TecT AKB Koa CobbITus TOPU30BaHHOrO
Balinac Bar. SkpaH MNHdopmauums o nepcoHana
Mepexog Ha VBN Temnepatypsbl Mpeaynp. 3ByK. CobbITun
BbICTpbI TecT VHBepTOop g;‘l';l"l'(a“
AKB Tpesoru O6MeH laHHbIMU
Tect Cratyc AKB WHdopmauus o
Cron Tect AKB MBI

BATAPESA
CETb HanpsixeHue

Tok
-Lr‘{g:TOTa Temnepatypa
HanpsikeHue BAWMNAC g?f;;ﬂ;:ff?immm—
MonHas MoLHOCTb TPEBOIU L P
A M YacTtoTa HOMHOVi PaboTbl
q>K'|'|/|B|“a’\’/|| OLHOCTb Tok AKTVBHbIE TPEBOrY Pesynbtat MocnesHero

akTop MoljHocTm HanpsxeHue Tecta

[lata Cnegytouero Tecta

BBIXOZ TEMMEPATYPA ”EI‘}I’OPMAHMR o
Beinpamutens WHBEPTOP

?‘?'ETOTa VHECRIOR HanpsixeHne e e
HanpsixeHne B:':?LUHM cpeaa ok CepuiiHblin Ne

AKTUBHas MOLLHOCTb

AkTMBHaA MoLHOCTb

MonHas MowHOCTb

PeakTVBHas MOLHOCTb Z,?Jlgrg?ecnm HanpsxeHue
®akTop MoLyHOCTY YacTtoTa
MonHas MouHocTe Konnuectso AKB B
MpoueHT Harpysku JInHelike
Kpect ®akTo
P P EmKocTb AKB
20 Bepcus 1.1.001




PyKOBOACTBO no akcnayataynuy
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NMTaHNa

CEPVA BOKCEP 80 - 120 kBA

NCTOYHWKWN BECMEPEBONHOIO NMUTAHUSA

2.4.1. HayanbHbI DKpaH

Mpwn BkAtoveHun WUBM Ha nepegHel naHenu
oTobpaxaeTcs HavaNbHbI 3kpaH. Ha Hem oTo-
6paxeHsbl: MNponssognTens - HaMMeHoBaHMe
mogenun UBI, Tekyuiaa jaTa v BpeMs, ypoBeHb
Harpysku B npoueHTax, ypoBeHb 3apsja AKb
B NpOLEeHTax, pac4éTHoe BpemMsa aBTOHOMHO
paboTbl NPV AaHHOW Harpyske, pexum pabo-
Tbl UBM, Tekylne TpeBoru, a Tak xe NyHKTbl
rNaBHOro MeHto. B cnyyae Hannums aBapuinHbIx
coobLLeHWNli, OHN o0TobpaxatoTcs B «beryLyeii»
CTpPOKe B HUXXHEN 1eBOi YacTu akpaHa.

Mpu HaxoXAeHV B 1T060M APYroM MeH:o, mpu
OTCYTCTBUM aKTVBHOCTM (HaXaTVs KHOMOK) BTe-
YeHVe NATU MUHYT, CUCTEMa aBTOMAaTUYeCK Bep-
HeTcs K HaualbHOMY, KOPHEBOMY MEHH0 3KpaHa.

2.4.2. TnaBHOE MeHIO

Wcnonb3ys kHonky BBO/, nepeianTte oT Ha-

HOHTPOME
4a/IbHOro 3KpaHa K OCHOBHOMY MEHH.
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2.4.3 HaBurayus no meHio

Ana HaBurayum no MeHK NCMO/b3YT KHOM-
K BBEPX/BHW3. ins nepexoja B NOAMEHIO
ncnonb3yite knasuwy BBO/, Ans Bo3BpaTa B
npeabigyuiee meHto - ESC. MNogmeHto ynpase-
HNSA NoKasaHo C6oKy.

HeKkoTopble MeHI COCTOAT U3 HECKObKUX
cTpaHuy. Ana nepexoa Mexay cTpaHubamun
ncnonb3yiTe kHonku BBEPX nnn BHU3.

MeHto BKH0OYatOT 3MeHseMble HaCTPOWKH, Ta-
kre kak ON/OFF, npofonxXnTenbHoCTb, Konye-
CTBO M Apyrue. YTo6bl U3MEHUTb HaCTPOWKK B
3TUX MeH0, BbibepuTe nsmeHsemoe sHayeHve
npv noMmoLum kHonk BBO. Micnonb3ysa KHOMKM
BBEPX/BHW3 HacTpoiiTe HOBOE 3HaueHve n
coxpaHuTe HaxaTuem Ha BBO/J. [lnsa Bbixoga
13 MeHt HaxmuTe ESC.

2.4.4. MeH10, 3alLULLEHHbIE NaposieM

HekoTopble MeHt0, Takne Kak MeH yrnpasie-
HUA 3aMLleHbl naponeM. ns Beoja napons
HY>HO BblbpaTb KaXAyto Lndpy Npuv NOMoLLN
KHornok BBEPX/BHW3 nnoaTBepAnNTL HaxaTnem
Ha BBO/. MNaponb N01b30BaTeNbCKOTO MEHO
KoHTponb: 0000.
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2.4.5. MeHio KoHTponb

MeHto KOHTPO/1b BK/IKOYaeT cneaytoLie KoMmaHabl:

+ Craprt Bkntounte VIBM (BbINpssMUTENb N MHBEPTOP)

+ Cron Boikntounte MBI (BeINpAMUTENL 1 HBEPTOP)
Harpyska 6yzeT nepek/silo4yeHa Ha NMUTaHne Yepes Lenb CTaTUYeckoro
6alinaca

+ lMepexop Ha balinac [lMepekntoveHune VBT B pexunm cTatuyeckoro banmnaca
+ lMepexop Ha VBN MepekntoueHne MBI B HopManbHbIi pexnm (NepeBoj Harpysku Ha nuTaHue
yepes MHBepPTOP)

* bbicTp. TecT baT. 3anyck 6bicTporo Tecta AKB
+ Tect Cratyc bar. 3anyck gnutenoHoro Tecta AKb
+ Cron TecT bar. OcTaHoBka Tecta AKB

Mpwn nposeaeHUN TecTa COCTOAHNA aKKy-
mynsatopos WBIM paspsaxaet AKB Ha 10% oT
nepBoHa4yanbHOro yposHs. B 3aBucumocTn
OT pe3ynbTaToB TecTa ICTOUHUK oueHnBaeT
COCTOAHME aKKYMYNATOPHOro Maccmuea, npu
YAOBNETBOPUTEIbHOM pe3y/bTaTe NoaBNAeTCs
coobLeHMe «<xopoLLee», NpU Hey0BNeTBOPU-
TeNbHOM KaK «3aMeHNTb».

Yepes 24 yaca nocsie 3anycka v gasnee yepes
Kaxzble 24 yaca, Npy 3HaYeHNM CHeTUNKA TeCTOB
paBHoM 0, VBN npoBoAnT 6bIcTpbIit TecT AKB.

MpumeyaHue: Ansa ocyLlecTBAeHWs 6bICTPOro
TecTa, akkyMynaTopbl AO/KHbI 6bITb MOAHO-
CTbI0 3apsXeHbl U BbljepXaHbl B COCTOAHUN
«floating» 1 vac. lns ocyLecTBAEHUSA AINTENbHOIO TeCTa COCTOSAHNA aKKyMYNATOPOB, NocaejHne
AO/KHbBI 6bITb MOJTHOCTLIO 3apsAXeHbI U BblAep>KaHbl B TakoM cocTosiHuK. (floating) 5 yacos.

TecTnpoBaHue AKB MOXeT OCyLLeCTBAARTCA CNepesayeil SHeprv B MMTaOLL Y0 CeTb, HE3aBMCUMO
OT BEIMUYNHbI MOAKAOUYEHHON K VIBM Harpy3sku. Mpun nsmeHeHMn napaMmeTpoB ceTV BO BpeMs TecTa
VNN BbIXOZAE U3 3HaUYeHWIA 3a fonycTuMble npeens!, TecT AKE 6yaeT aBToMaTMyeckn OTMEHEH..

B pasaene CTaTyC > bat 0T06pa>s<aeTc;1, CYeTUMK BpemMeHn A0 Havana cnejyrouiero tecra.

Mpwu Bbi6ope NnyHKTa CTon TecT BaT., MBI 0TMEHWT TeCT 1 BepHEeTCA B NpeAblAYLLNA pexXinum paboThl.




VIMIMY/ABC

PykoBOACTBO MO 3KCNayaTauum
NCTOYHWKa 6ecnepeboiiHOro NuTaHus
CEPVA BOKCEP 80 - 120 kBA

NCTOYHWKWN BECMEPEBONHOIO NMUTAHUSA

2.4.6. MeHto CtaTtyc

B AaHHOM MeH0 0TO6paxatoTca napameTpsbl
nuTatoLleri cetn, Boixoaa MBI, nuHum 6aiinaca,
6aTtapeii, TemnepaTyp mogyneii IbMN v batapeii-
HOro Macc1Ba, MHBEPTOPA, a Tak Xe aBapuiiHble
curHansl n obwas nHdopmaymsa o MBI,

Cemo
UP, I, FUL

S, P, PF

Bbixo0d
UP, I, FUL

S, P, PF

L, CF

Baiinac

UP I, F

bam.

Mode

u,l,°C

Charge
Autonomy Time
Last Test Result
Next Test Date

24

HanpsixeHue, TOk 1 bYacToTa no Kax Aol dase (pasa-HelTpanb), ANHeNHbIe
HanpsKeHVs.

AKTUBHas, peakTUBHAA MOLLHOCTb 1 KO3GPULIMEHT MOLLHOCTM MO KaxX Ao
dasze.

HanpsixeHure, Tok 1 yacToTa no kaxaor ¢pase (hasa-HelTpanb), MMHENHbIe
HanpskeHus.

AKTUBHas, peakTBHAasA MOLLHOCTb 1 KOG GULIMEHT MOLLLHOCTU MO KaX A0
dasze.

MpoueHT Harpy3ku no kaxaon ¢pase, Kpect-paktop.

HanpsixeHwne, ToK 1 14acToTa no kaxzol dpase (basa-HenTpans).

Pexxum paboTel UBIM.

HanpsxeHune v Tok 3apsjka, Temnepatypa AKbB.

MpoueHT 3apsaa.

MporHo3npyemMoe BpeMs aBTOHOMUM MPpU TeKyLL e Harpyske.
EmMkocTb 1 cocTosiHme AKB no pe3synbtaTam nociejHnX TeCcToB.

[laTa, Bpems 1 npubansnTenbHas AANTeNbHOCTb cieaytoLero Tecta AKB.
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PyKOBOACTBO no akcnayataynuy
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NMTaHNa

v/ CEPVA BOKCEP 80 - 120 kBA
MCTOYHNKWN BECMEPEBEOMHOIO NMUTAHUA

Temnepamypa

°C,°C°C°CeC BbinpsiMutens, nHBepTOpa, 3apAAHOI0 yCTPONCTBA, OKPYXatoLen cpesbl,
6aTapeli n TMpncTopoB bainaca.

NHeepmop

Ul P HanpsxeHuns (pasa-HeliTpanb), TOK 1 MOAHAA MOLLHOCTb MO KaX Ao dpase.
Tpesoau

Alarms TekyLyMe akTUBHblE aBapUiiHble COOBLLEHNS.

UHpopmayus o UbI
e Bepcua MO nHBepTopa, BoiNnpaMuTens, nepeaHen naHenu, CPLD.

................... CepwuiiHbii Homep UBTT.

KVA, V/Hz [MonHaa MOLHOCTbL, yCTaHOB/IEHHOE 3HaUYeHMe BbIXOAHOr0 HanpsaXeHns
(baza-HeliTpanb) M 4aCTOTbI.

X__,Ah Konnuectso napannensbHbix anHeek AKB, konnyectso AKB BogHOM nieve,

€MKOCTb noAkatoveHHbIX AKB (HacTpoeHHble npu 3anycke) .

2.4.7. MeHto HacTtpoiiku

B MeHto «HacTpoliku» MOryT 6bITb Npon3Bese-
Hbl CNeAytoLme yCTaHOBKU:

Aama u epemsa

ANa HaCTpPOMKW AaTbl N BPEMEHU, NCMONb3YS
«CTPenKu» BbibepuTe nepemMeHHbIe, KOTOpbIe Bbl
XOTUTE HACTPOUTb N HaXMnTe Ha knonky BBOJ,.

HacTpoiiTe 3HaueHMe NCNOoNb3Ys «CTPeNKU» U
CHOBa HaXXmMuTe Ha kHonky BBOJ,.
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PyKOBOACTBO no akcnayataynuy
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NMTaHNa

CEPVA BOKCEP 80 - 120 kBA

NCTOYHWKWN BECMEPEBONHOIO NMUTAHUSA

Aama ycmaHoeku AKb

Mocne ycTaHOBKM HOBbIX akKyMysaTOPOB Ha-
CTPOTE B 3TOM MEHI0 AaTy YCTaHOBKM.

Asmopecmapm

B pexume pa6oTbl oT 6aTapeli, nocne non-
Holi pa3psaakm AKB MBI oTkato4aeT Harpysky
1 nepexoanT B pexunm oxunaaHua. PyHkumus
ABTOpeCcTapT MOXeT 6bITb MCMONb30BaHa ANS
aBToMaTtmyeckoro skawyeHnsa VBN v nogaun
MUTaHWA Ha HarpysKky Noc/ie BOCCTaHOBNEHNS
nuTaHua Ha Bxoge B VBM. Micnonb3ys nyHKT ON/
OFF BKNOUNTE/OTKNOUNTE aBTOMATUYECKN A
3aMycK U UCMOb3ya PacnoOXEHHbIN HuXe
MYHKT MPOAONXKNTENIbHOCTN ONpeAennTe, ve-
pes Kakol npomexyTok BpemeHu MBI BkatoumnT
nuTaHve Ha Harpysky

Aemo mecm AKb

[AaHHas GYHKLMA MOXeT BbITb akTVBUPOBaHa
ANS NpoBeJeHVs aBToMaTyeckoro TecTta 6a-
Tapeli 6e3yyacTusi nonb3oBaTens. YcTaHoBUTE
BpPEMEHHOW HTepBan 40 NPOBeAeHNs cneay-
foLero TecTa.

MpumeyaHune: ABTO TecT 6aT. AHanornyeH
6bICTPOMY TecTy 6aTapeii.
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PyKOBOACTBO no akcnayataynuy
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NMTaHNa

CEPVA BOKCEP 80 - 120 kBA

NCTOYHWKWN BECMEPEBONHOIO NMUTAHUSA

SKpaH

Ans ynyylieHns oTobpaxeHUs nHopmaunv
Ha AMUCriee B pasHblX YCII0BUAX OCBELLEHHO-
CTW, MOXHO M3MEHUTb HAaCTPOIKM KOHTpacT-
HOCTU AWCnIes.

Mpedynp. 38yk. CuzHan

BrkntoyeHne/oTknroUeHne 3BYKOBOIo CurHasna
ancnnes.

A3bIK

YcTaHoBKa si3blka 0TO6paxeHUs MHpopmaLum
Ha gncnnee.

2018



PyKOBOACTBO no akcnayataynuy
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NMTaHNa

CEPVA BOKCEP 80 - 120 kBA

NCTOYHWKWN BECMEPEBONHOIO NMUTAHUSA

Ces3b

Mo3Bo/ifAeT BbI6PaTh MPOTOKO 06MEHa JaHHbI-
M1 RS232. BapuaHTbl: SEC n Telnet.

2.4.8. MeHt 3anucb

B MeHto 3anuck oTobpaxatoTca 4o 500 nocnes-
HUX COBBITUIA, TaKUX Kak N3MeHeHne napame-
TPOB NUTatOLLEl CeTU, U3MeHeHre COCTOAHNS
MBI, ntobble AeNCTBNSA C HUM, @ TakXXe aBapuii-
Hble COOBLEeHNS 1 Apyrie.

Mpy NpocMoTpe 3anncein HaxmuTe KnaBuLLy
BBO/l Ans BbiBOAA AeTanbHOW MHGopmMaLun
no cobbITU. B faHHOM MeHt MOryT 6bITh
NPOCMOTPEeHbI BCe 3anucu, 3apukcnupoBaHHble
B namaTtv VBT,

Mcnonb3yiTe knasuwimn BBEPX 1 BHW3 ans nepe-
MeLLeHMS MeX Y HOBbIMU 1 CTapbIMU 3aNUCAMU.

2.4.9. MeHto CepBuc

CepBrICHOE MEHH0 3alULLEHO AOMONHUTENb-
HbIM CEPBUCHbIM MaposieM. [JoCTyNHO TONbKO
YMONHOMOYEHHOMY MePCoHany CyX6bl TEXHN-
Yeckoro 06cyXKMBaHNS.

CEPBWC
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PyKOBOACTBO no akcnayataynuy
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NMTaHNa

v/ CEPVA BOKCEP 80 - 120 kBA
MCTOYHNKWN BECMEPEBEOMHOIO NMUTAHUA

3/ YCTaHOBKA
00

3.1. | YcTtaHOoBKa ogmnHO4YHOro VBT

BaTom pasgene npeactaBieHa MHGOPMaLMs 0 MEPONPUATUAX, TPeBYeMbIX K BbIMOSHEHNIO Nepes,
BBogoM MBI B akcnayaTaymto. Kpome Toro, 34eck Bbl CMOXeTe HalTu MHPopMaL Mo 06 ocobeHHo-
CTAIX, Ha KOTOpble HY>XXHO 06paTuTb BHYMaHWe B xo4e noarotoske MBI Kk BBOAY B aKCnyaTaLuio.

3.1.1. MpepgynpexaeHuns

YctaHoBKa UBI Ao/1)KHa ocywecTBAATLCA aKKpeANnToBaHHbIM M-
Ny/NbC nepcoHanom. FapaHTUA Ha o6opyAoBaHue AelicTBUTeNbHa
ToNbKo npuyctaHoske MBM ceptuouymposaHHbimum Mponssoautenem
Cneuyunanncramm.

OnacHOCTb Nopa>eHUs 3/1eKTPNUYeCKUM ToKom!

HanpsxeHue Ha LWMHe NOCTOAHHOrO TOKa 1 CyMMapHoe HanpsixeHne 6aTapeiiHoOro maccuBea npe-
BbllwaeT 800 BonbT. HE06X04MMO CTPOro cobatofaTe Mepbl MPeA0CTOPOXHOCTI NPU BbIMONHEHWI
MOHTaXHbIX paboT. Heob6xoANMMO MCcNoNb30BaTh CPeACTBA UHAMBUAYaANbHON 3awnTel (CA3), kak
OCHOBHbI€e, Tak 1 BCOMOraTe ibHble, a TakxXe AUINeKTPUYECKUA NHCTPYMEHT NMPU MOHTaXe 1 ge-
MOHTaxe akkyMynsaTOpHbIX 6aTapeit AN 3aLMThl OT MopaxatoLmnx ¢akTopoB 3NeKTPUYEeCKoro Toka.
Mepes ycTaHOBKOV NpoBepbTe akkyMyNaTOPHble 6aTapen Ha npeAMeT nospexeHuii. He gony-
CKaeTCa MCNoNb30BaHMe akkyMynATOPHbIX 6aTapel ¢ MexaHU4YeCcKUMY MoBPpeXAeHNAMM Kopnyca
VAV NOBPEXAEHVNAMU KJIEMM.

AKB cozepaT knucioTy. Mpu KOHTaKTe COAEPXUMOro 6atapeii ¢ Koxeli HeMeANeHHO MPOMbITh
MeCTO KOHTaKTa BOAOM, MPU MOPaXeHN HEOBXOANMO 06paTUTLCS B MeAULMHCKOE yUpexXeHne
ANS OKa3aHWsi HeOBXOANMON MOMOLLN.

Mepes Hayanom paboT CHUMUTe BCe MeTaNMYeckme yKpalleHns 1 akceccyapbl (4ackl v np.).

WMBM paccumTaH Ha paboTy B TpexdasHblX YeTbIpexnpoBOAHbIX (+3a3eMeHne) ceTAax nepemMeH-
Horo Toka Tvna TNC-S; TNS nan TT (B nocnegHem caydae ncrnonb3sosatb Y30 Ha Bxoge MBI He
pekoMeHAyeTCs), COOTBETCTBYOLWMX cTaHAapTy IEC60364-3. Mpwu yctaHoBke UBM B TpexdasHbix
TPexXnpoBOAHbIX CETAX HEOBXOANMO UCMONb30BaTh OMUMOHAaNbHbIN TpaHchopmaTop, npeobpasy-
HOLLWIA TPEXMPOBOAHYIO CeTb B YeTbIPEXMPOBOAHYHO. [PV MOAKNOUEHWN K CETU C U30IMPOBAHHON
HeliTpanbto (IT) HeobX0AMMO UCNONB30BaTb Ha BXxoze B VB 4-x NONtOCHbI aBTOMaTUYeCKUiA pa3mbil-
katenb. BcraHaapTe IEC60364-3 MOXHO 03HAKOMUTLCSA COCOBEHHOCTAMMU JaHHbIX ceTeli NOAPOBHO.




PykoBoACTBO Mo akcnayatayumn
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NMTaHNa

v/ CEPWUA BOKCEP 80 - 120 KBA
MCTOYHNKWN BECIMEPEBEOMHOIO NMUTAHUA

3.1.2. MpeaBapunTeNbHbIE NPOBEPKU

Mepes Hayas oM MOHTaXHbIX paboT HEO6XOAMMO BbINMONHUTE ClIeAYIOLNIA NepeyeHb NPOBEPOK:
+ MpoBepuTbL OTCYTCTBYE NOBPEXAeHU kopnyca VBMT, ero yacteii 1 akkyMynsiTopos.

+ [lpoBepuTb COOTBETCTBME TUNa U MOLWHOCTN MBI, ykazaHHbIX Ha Kopnyce, TpebyeMbIM B COOT-
BETCTBMW C NPOEKTHOW AOKyMeHTaumnen Tmny n mowHoctu UBM.

3.1.3. PasmewieHmne

WBIM 1N akkyMynsiTopHble 6aTapeun npegHasHayeHbl ANs pasMeLleHrs U NCNob30BaHMS BHYTPY
nomeLeHNin. YCTaHOBUTE YCTPONCTBO B MPOX/IaZAHOM CYyXOM NMOMeLLeHUN, C A0CTaTOYHON BEHTHU-
naumen, 4oNycTUMO BAAaXHOCTbIO 1 TemnepaTypoi.

3.1.3.1. No3uymoHuposaHune VBN

B MBI cepun BOKCEP 80-100- 120 kBA, 3a60p BO3/yXa OCyLLeCTBASETCSA C NMLeBO CTOPOHbI MBI,
a HarpeTblli BO3/YX BbIBOAUTLCSA C BEPXHEN CTOPOHbI. TOUKM BXOAA M BbIXOAa BO3AYXa HE JOKHbI
3aKpblBaTbCA, 30HbI 3a60pa 1 Bbibpoca BO3AyXa AO/XKHbl 6bITb CBO60AHBI. VB AoXeH 6bITb
pasMelleH B MeCTe, yaJleHHOM OT UCTOYHWUKOB NMOBbILLIEHHOM OMacHOCTY, BHE 30Hbl BO3MOXHOIO
KOHTaKTa C BOAOW UAN MHBIMU XUAKOCTAMMN.

Ecnn nomelleHme nmeeT BbICOKUIA YpOBeHb 3anblNeHHOCTN, AOJIKHbI NCMO/Ib30BaTbCA q)l/lﬂprbI,
KOTOpPbI€ MOCTaBAATCA ONUMNOHabHO. Vicnonb3oBaHue gaHHbIX C')VI)'IprOB OCYyLLeCTBACTCA B
COOTBETCTBUN C MHCTPYKLUUAMKM MO 3KCNayaTaunn.

VBI aBnseTcs NCTOYHUKOM TennoBblgeneHns, onpejensaemblm ero KMNJ v noAKAOYEHHONM K
HeMy HarpysKkoi.

[laHHble, NpviBeieHHbIe B Tab/LLe, MOXHO 1CMO/b30BaTb A/151 MOA460pa CUCTEMbI KOHAWLMOHMPO-
BaHWS BO34yXa A/If MOMeLLeHs, B KOTOPOM 3KcrayaTmpyeTtcs UBTT.

MakcumansHoe 3HayeHne BTE/uac npu

nen KonnyectBo, BTE/4Yac gnsa oxnaxgeHna* 100% (HenuHei Hoi) Harpy3Ke
80kBA 17500 21000
100kBA 21600 25900
120KBA 26300 31500

* 3Ha4YeHUs 00/MICHLI y4UMbI8eamMbCA NPU 86160pe CUCMEMbI OXAAHOEHUS NPU HOPMANbHbIX YCA0BUSX
aKkcnayamayuu. PekomeHdyemcs npuMeHsms cucmemy KOHOUYUOHUPOBAHUS € 3aNACOM NO X01000NpPO-
uzeodumesneHocmu 0o 10-20% om mpebyemodi.
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PykoBoACTBO Mo akcnayatayumn
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NMTaHNa

v/ CEPWUA BOKCEP 80 - 120 KBA
MCTOYHNKWN BECMEPEBEOMHOIO NMUTAHUA

3.1.3.2. KoHpurypaumsa BHELLHNX aKKYMYIATOPOB

AKKYMYNATOPbI AO/KHbBI 3KCMIyaTUPOBaTLCA B MOMELLEHUN CO CTabUbHON 1 paBHOMEPHO Mo
06bEMY NoMeLLeHNA TemnepaTypoii. TemnepaTypa ABASETCA OAHUM KPUTUYECKMN BaXKHbIX GakTopos,
BANSIOLLMX Ha CPOK IKCNAyaTauum 6atapeinHoro maccnea. OnTumaneHom paboyeri TemnepaTypoin
ANs 6aTapeliHoro maccvBa ABAsSeTCs AnanasoH 18-25 °C. YeesnueHve TemnepaTypbl Bbllle 3TOMO
3HaYeHMa coKpaLlaeT CPOK CNYX6bl aKKyMyNSTOPHbIX 6aTapelt. HeobxoanMo nsberate ycTaHOBKM
aKKyMyNsiTOpHbIX 6aTapeli B 30He BO3/4eNCTBUS TeMA0BbIX MOTOKOB.

PekomeHpaaunmn:

« [lepxuTte akkyMynsTopbl BAAAM OT UICTOYHUKOB Ternna.

« [JlepxunTe akkyMynsaTopbl BAAAN OT BO3/yX03a60PHbIX OTBEPCTUIA.

« [lepXuTe akkyMynsiTopbl B CyX1X NoMeLLlleHNsaX. brarogaps 3Tomy Bbl NpejoTBpaTUTe OKUCNEHNe
TepPMUHaNOB 1 BO3MOXHOE BO3HMKHOBEHE TOKOB YyTEYKN.

+ BbaTapeliHbix KabuHeTax 1 NoMeLLeHMAX akKyMyNSTOPHbBIX MCMONb3YiiTe 6bICTPOAENCTBYOLNE
npegoxpaHutenu Tuna akR nan gr.

+ BbaTapeiiHbix KabMHETax Mo BO3MOXHOCTUN UCMONb3yeTe pa3mblikaTenn 6e3 npefoxpaHuteneil.

+ ObpaTuTe 0cob60e BHUMaHMe, Ha TO, YTObbI 6aTapeliHble MacCuBbl 6blN 3aLLMLLEHBI OT BO3MOX-
HOro BO34€eCTBNA BOAbI N MHOW XUAKOCTU.

+ TomeLeHNs akKyMyNATOPHbIX JOMKHbI BEHTUANPOBATLCA COOTBETCTBY LM 06pa3om.

« lpu pa3mewerHnn AKB Ha cTennaxax NMeroTcs OTKPbITble TOKOBeAyLe YacTu. B Lenax 6eso-
NacHOCTW orpaHnybTe A0CTYN B NOMELLEHNE C aKKyMYNSTOPHBIMU MOCTOPOHHMUX L, @ TaK Xe
Ncnonb3yliTe ykasaTenu v Tabnmuky c npesynpexgarolnmm Haanucamm.

B uenax BHeWHNX akKyMyIaTOPOB (pacnosioXeHHbIX BHe kopryca VBIM) 401KHbI MCMONb30BaThCA
6bICTpoAeliCcTBYOWME NpejoXpaHMTenn. MecTo ycTaHoBKYW 610Ka NpeAoxpaHnTenei Jo1xHo 6biTb
M0 BO3MOXHOCTV B HEMoCpeACTBEHHOI 6AM30CTY K akKyMynsiTopam. 3To NoBbIWaeT 6€30MacHOCTb
paboThbl C aKKyMyNATOPHbLIM MacCUBOM.

KOH®UTYPALNA BATAP. KABUHETOB BHELUHUX AKKYMY/TATOPOB CEP/N BOKCEP

MowHocTb MBI (KBA) 80 100 120
Konuuectso akkyMynaTopos B naeye 31 31 31

KonnuectBo nneveit 2 2 2

O6Lee KOMYECTBO akKyMYNATOPOB B INHelke 62 62 62
|_3ap._makc.@V_akkyMm._makc.(A) 18.1 22.6 27.2
|_akKyMm._Makc.@V_akKyMm._oTkn.(A) 101 126 151
gf;f:;ﬁ:::;:?:; peKomeHayeMblli ANA 3aNTLI BHELWHEro 125 160 160

Hunxe npueeéH npumMep pasMelleHNa BHELHNX akKyMYy1aTOPOB B OTAe/bHOM MOMeLLeHNN.




PyKOEOACTBO no skcnayatauumun

MMI IyA bl : MNCTOYHUKa 6ecnepeboliHOro MMTaHns

4 CEPVA BOKCEP 80 - 120 kBA
MCTOYHNKWN BECIMEPEBOMHOIO NMUTAHUA

PasmelleHWe BHeWHWX AKE Ha cTennaxax

PACNPEAENWTENBHAR NAHENB

I BATAPENHBIRA
J KABHHET

-
e
=

—

PazmMelleHne BHeWHUX AKE B kabuHeTe L
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PyKOBOACTBO no akcnayataynuy
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NMTaHNa

v/ CEPVA BOKCEP 80 - 120 kBA
MCTOYHNKWN BECMEPEBEOMHOIO NMUTAHUA

3.1.4. TpaHcnopTmnposka MBI

TpaHcnopTHbIE U MOrPy304HO-Pa3rpy304Hble yCTPONCTBA A0MKHBI 061a4aThb 0CTAaTOUYHOM IPY30M04b-
€MHOCTbH /19 MepeBO3KY, Pasrpy3ku v nepemeLLeHns UBI, akkyMynsTopHbIx 6aTapeii n KabUHETOB.

MBI n 6aTapeiiHble kabnHeTbl AN TPAHCMOPTUPOBKYM YCTaHOBAEHbI Ha ManfeTbl 1 MOTyT pasrpy-
XaTbCA BUAOYHBIMY NOrPY34NKaMn AN MHOW NOJOGHOM TEXHUKO.

HeobxoAnMO NPosABASATL 0CO6YH OCTOPOXHOCTL NpU NepemelleHunn VBM. B Takux ciydasx Hy>XHO
n3beratb HaKNOHOB KOpPMyca v N06bIX APYTUX AeViCTBUA BEAYLLNX K CMELLLEHWNIO 3N1eMEHTOB BHYTPU
Kopnyca WBIT.

MepemeleHre KabHETOB UM CTeNNaxel C yCTaHOBAEHHbBIMU Ha HUX akKyMyaTOpHbIMY 6aTa-
pesamun HeAoMnycTUMO.

3.1.5. MoakntoveHne NnuTatoLeli ceTn, Harpysku n AKb

PeKomer,yeTc;l OCyLecTBAATb NOAK/IIOHEHNEe n0Tpe6|/|Te/1e|7| B OTAeNbHOM pacnpejennTtenb-
HOM LLMTe, 3anNnUTaHHOM C Bbixoga MBI, PeKOMeHAyeTCH BHMUMAaTEJ/IbHO OTHOCUTbLCA K BOMPOCam
CeNeKTUBHOCTUN NPUN NCMNONTIB30BaHVN NPUMEHAEMbIX A4 MOAKNKYEHNA n0Tpe6|/|Tene|7| aBToMa-
TUYEeCKUX BblKtoUaTenen.

3.1.5.1. 3aWnTHbIE yCTpoOMicTBa
,ﬂ.]‘lﬂ 3alnTbl BXOA0B HeO6XO,qVIMO NCNo/b30BaTb TEPMOMArHNTHbIE aBTOMAaTUYeCKNE BbIKIlOYaTeNN.

Ha Bxoze nuTatoweit MBI NMHUN A0NXKHA 6bITb YyCTaHOB/IEHa 3aLinTa OT meperpysku no Toky. 31a
3almTa Ao/KHa 6bITb BblbpaHa B COOTBETCTBUU C TOKOM Meperpy3ku. ABTOMaTu4eckmne BbIK/HO-
yaTenun JONXKHbI 6bITb BeIGpaHbl ¢ 3anacom 135% (tun C).

Mpun ncnonb3osaHUN Ha BXxoge VBIM ycTponcTB 3alUTHOro oTkAtoUYeHNs (Y30) Heo6XxoAMMO yun-
TbiBaTb BO3MOXHbIe TOKW yTeukun Yepes BCTpoeHHble B B ¢uabTpbl 31eKTPOMarHUTHbLIX NoMex.
NMMYNbC pekoMeHAyeT NCMOAb30BaTh YCTPONCTBO 3aLUTHOTO OTK/KOYEHMSA OT TOKOB YyTEYUKN Ha
3emnto (Y30) HomuHanom 700 mA.

YCTPONCTBO 3aLLMTHOIO OTK/IIOUEHUS, yCTaHaBAMBaeMoe Ha Bxoze VBI f0/1KHO yA0BNeTBOPSTL
cneAyLWmm TpeboBaHNAM:

* YCTOYMBOCTb K MOCTOSAHHBIM MMMY/AbCHBIM TOKaM NpsiMoli 1 06paTHO HanpaBAeHHOCTY,
* HeBOCMPUMMUYMBOCTb K UMMNYNbCHBIM TOKaM,
+ [lnanasoH vyBcTBUTENBHOCTN Y30 fO/IKeH HaxoanTca B npegenax 0,3-1 amnep.

3.1.5.2. Bbibop Kabensa n npepoxpaHutenei

CeueHusi kabener 4OMKHBI COOTBETCTBOBATh YKa3aHHbIM BTabnnLe 3Ha4YeHNsIM ToKa 1 Hanps>XeHna

nonpeaenaTbCca HauMoHalbHbIMW CTaH4apTaMu.




PyKOBOACTBO no akcnayataynuy
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NMTaHNa

v/ CEPVA BOKCEP 80 - 120 kBA
MCTOYHNKWN BECIMEPEBEOMHOIO NMUTAHUA

HomMuHanbHbie Toku (A)
Naiocts | Bromuue Toxn on 003 B K| Bunome ron i 100% narpyase (o)
380B 400B 415B 380B 400B 415B
80 137,6 128 127 123,2 116,8 112,8
100 172 160 158,7 154 146 141
120 206,4 192 190,5 184,8 175,2 169,2

Mpu BbIGOpe ceyeHUs kabenel HEOBXOANMO YUUTBIBATL HanMume HeNNHeHbIX Harpy3oK v rap-
MOHWNYECKNX UCKaXeHWI noTpebuTenen snekTpuyeckor sHeprun. Tokn B HeMTpasibHOM MPOBO-
AHUKe B OnpeAenéHHbIX pexmnmax MoryT AoCTUraTb 3HAYeHWIA, NpeBbIatoLLnX ToKM GasHoro
nposoaHuka B 1,5 pasa.

3alMTHbIN 3a3eMASHOLLNIA MPOBOAHK JOMKEH COEANHATL KOPMYC Kaxgoro wkada v kopnyc UM
oTAeNbHbIM MPOBOAHUKOM C KOHTYPOM 3a3eM/eHus. TUMUYHbIe CeYeHUS NUHUN 3a3eMaeHns
LOMKHbI 6bITb: 50 MMm? ana 80 kBA, 70 mm? ana 100 kBA 1 95 mm? ans 120 kBA. AnvHa kabensa He
ZONKHa NpeBbIWaTe 5 MeTpoB.

3.1.5.3. MoaknwuyeHne kabenemn

BBO/bI BXOAa, BbIXOAA V1 COeAVHEHWN akKyMyNnsTopos VBl ocyLecTBAAOTCA C NepeHei cTopoHb! VBT,

BHVMAHWE! Ha Bxoae v Bbixoae VBIM AonkeH NCNonb30BaTbCA TPEXMNOHOC-
HbIl aBTOMaTUYeCKN BbikatouaTenb! HeliTpanbHbIA NPOBOAHMK HE J0/KEH
MMeTb B CBOEI LLenn YCTPOMCTB pa3MblKaHUS U HE JOJIKEH npepbiBaTbhCs!

BHVUMAHWE! HeiTpanb BXxofa BbINpAMUTENSA U HENTPanb Bxoja 6arina-
ca o6bvegnHatoTcsa B BM! Mpu nogkntoyeHUN BXOAO0B BbINPAMUTENSA U
6alinaca K He3aBUCMMbIM NCTOYHUKAM 3/1eKTPOCHa6XXeHMS (Npy Hanu-
uuu B IBM gaHHOW onumun) Mcnonb3yinTe HeMTpaab 6annacHom NNHUKN!
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PyKOBOACTBO no skcnayatauumun
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NMTaHNa

4 CEPVA BOKCEP 80 - 120 kBA
MCTOYHNKWN BECIMEPEBEOMHOIO NMUTAHUA

1 BxoaHble KneMMbl

2 BbIXoAHble KNeMMbI

Moxanylicta, NPOBOANTE BCe MNOAKIOUEHNS B CAeAytoLell nocaeoBaTelbHOCTY:
1. OTKkAtOYMTE BCe NepektoYvaTeNn Ha pacnpeenuteNbHblX NaHensx (Mo BXoAY Y BbIXOAY), YA0CTO-
BepbTeCh, YTO Kabenu N30AMPOBaHbI OT CETU U HArpy3ky 1 He HaXoAATCA NMOJ HanpsKeHneM.
NAHENL PACNPEAENEHINA
BXOA CEPBMCHbIA BANNAC BbIX0A4 bATAPEA
[e] o (o] o o o o e} o] ¢} o o Q o Q o

OFF

2. OTKpoWTe nepeAHtot0 ABEPb, OTKPYTUTE BUHTbI KPENAeHWs 3aLUTHOM MeTaNNnyeckon naHenu
cnepean NBM n oTkpoiiTe ee. MogkntounTe kabenb 3a3emMneHUs.




PyKOEOACTBO no skcnayatauumun
VIMI IyA bl : MNCTOYHUKa 6ecnepeboliHOro MMTaHns

4 CEPVA BOKCEP 80 - 120 kBA
MCTOYHNKWN BECIMEPEBOMHOIO NMUTAHUA

3. YaocToBepbTechb, YTO BCe aBTOMaTMYecKke BbiKAtoUYaTean HaxoAATCA B BbIK/IIOYEHHOM MOoJ10-
XeHUU. PyHKUNOHaNbHOe Ha3HayYeHVe AaHHbIX NpepbiBaTenel n Nnopaaok BkatoYeHus VBN
npuBeAEH B CIeAYIOLINX pasjenax.
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PyKOBOACTBO no skcnayatauumun

MMI IyA b' : VICTOHHVIKa66C|‘|epe60|7|HOI'OI'IVITaHVIH

4 CEPVA BOKCEP 80 - 120 kBA
MCTOYHNKWN BECIMEPEBEOMHOIO NMUTAHUA

4. ToacoeanHUTe BXOAHble Kabenn K knemmam Bxoza BMM:
* ®asy 1 (K) K KOHTaKTy L1,

+ Pasy 2 (3) Kk KoHTaKTy L2,

+ ®a3sy 3 (K) K KoHTaKTy L3,

* N (HenTpanb) K KOHTaKTy N.

5. MpoBepbTe NpaBUAbLHOCTL YepegoBaHua dpas. MocnegoBaTenbHOCTL Gas - npaAmas (Mo Yacosol
cTpesike - BNpaBo)

[Ns BbIXOAHOrO COefMHEeHNA NoBTOpUTE Warn4 mn 5.
7. 3akpoiTe 3aLMTHYO NaHeN b 1 3aKpenuTe BUHTaMU.
3adpukcmpyiiTe kKabenb KAMMNCaMU MOCe NOACOEANHEHNS.

BHVMAHWE: Y6eauTechb UTo Harpy3ska OTKJ/Il04EHa N U30/1MpPOBaHa oT Bbl-
xopa UBI B cnyyae eé HeroToBHOCTU K NOAK/IH0UEeHUO!

BHVMAHWE: NMepepa 3anyckom VBN yaocToBepbTeCh, YTO KabenbHble coeaun-
HeHWA BbIMOHEHbI paBuUnbHO. Ecnn Ha Bbixoae MBI nmeetca TpaHchopma-
TOp ra/ibBaHN4YecKoli pa3BA3kuy, o6paTnTe BHUMaHMe Ha ero NoAKJ/YeHne
1 COOTBETCTBUE HAaLMOHaNbHbIM TPe60BaHUAM Ha NOAK/IIOUEHMe.

BHUMAHWE: MpoBepbTe nojgkntoveHne Kabenen 3aseMneHns nepegj
BKJ/ItoueHnem UBIM. HenpaBnabHO BbIMNOJHEHHOE NN OTCYTCTBYHOLLEE
3a3eMJ/ieHMe MOXeT 6bITb OMacHO A1 )KU3HN, @ TaK XXe BbI3BaTb NOBPeX-
AeHnsa VBN u gpyrmnx ycTpoiicTs.




PyKOBOACTBO no akcnayataynuy
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NMTaHNa

v/ CEPVA BOKCEP 80 - 120 kBA
MCTOYHNKWN BECIMEPEBEOMHOIO NMUTAHUA

3.1.5.4. NopgknoyeHne AKb

B aToMm pasgene npejcTaBneHa npoueaypa c6opKy U MOAKNIOUYEHUS BCTPOEHHbIX 1 BHELLIHWX
aKKyMynsiTOpoB.

3.1.5.4.1. Mpoyedypa ycmaHoeku ecmpoeHHbIX AKb u ux nodkar4veHue

MozpobHy MHGOpMaLMIo 0 KOHPUrypaL My BHeLWWHNX 6aTapei cM. B pasgene 3.1.3.2 «KoHwury-
paunsa BHELIHWX aKKyMY/IATOPOB».

B laHHOM pa3jene npegocTaBieHa MHGopMaLMa No NOAKAOYEHNI0 BHELLHero akkyMyn1aTOpHOro
maccusa K UBIM.

poTKoe 3aMbiKaHMe 6aTapeii MOXKeT Bbi3BaTb TPaBMbl Y MOBpPEXAEHUSA

2 BHUMAHMUE! He gonyckaiiTe KOpOoTKOro 3ambikaHusa yeneii AKB! Ko-
o6opyaoBaHus!

Hanpsi>keHue Ha BbiBoAax 6aTapeiiHOro MaccMBa MOXXeT AOCTUraThb
800B nocTtosiHHOTrO TOKa!

[aHHOe onucaHve faéT obLee npeacTaB/ieHMEe 0 MOHTaXKe 6aTapeliHo-
ro maccuBa! MoHTa)k 6aTapeiiHOro MaccMBa MOXET OCYLLEeCTBAATLCSA
TONbKO 06yUYeHHbIM NepcoHasnom!

baTapeliHble WwWKadbl AN CTEANAXMN MOTYT yCTaHaBANBaTbLCA, Kak B HEMOCPeACTBEHHOW 61130CTH
oT UBI Tak 1 Ha yAaneHuu.

Mpu ycTaHOBKe 6aTapeiiHOro MaccrBa Ha yjaneHun npu Belbope ceveHns kabens He06X0AMMO
YyUYMTbIBaTb NaZeHve HanpPsXXeHNs B 3aBUCMMOCTU OT ANNHbI TUHAN.

Takxe ANA 3aWNTbl KabenbHON AMHUK MexAay VBIM n 6atapeliHbiM MaccMBOM HEOHXOAMMO MC-
nonb30BaThb COOTBETCTBYOLLEE 3aLMTHOE YCTPOMCTBO, aBTOMATUYeCKUI BbIKAOYaTENb UK 610K
niaBKMX BCTaBOK. MeCTO yCTaHOBKM aHHOM0 YCTPOMNCTBA MOXET 6bITb BbIGPAaHO B COOTBETCTBUM
€ GakTNYeCKUMM YCNOBUAMM Ha 06BEKTE 1 MOXET pacrnonaraTbCs Kak HermocpeACcTBEHHO B 6aTa-
peiHOM LWKady NAW Ha CTeNNaxe, Tak U B HEMOCPEeACTBEHHOM 61M30CTU OT HUX (LLMT BaTapenHbix
npegoxpaHuTtenei).

1. Mepesegute BnosoxeHune «BbIK/1» pasbeguHntens «CB4» Ha MBI,

2. OTkNtounTe baTapeiHblil pa3mbikaTenb B 6aTapeiHoM kabuHeTe
(Mpn HanU4nn).

3. Ypaanute npegoxpaHuTenn B 6atapeiHom kabuHeTe (WnTe 6aTa-
peliHbIX NpeAoxpaHuTenei).

4. Ypanute 6atapeiiHble NpeAoxpaHUTenn, yctaHoBaeHHble B VBI.
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PykoBoACTBO Mo akcnayatayumn
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NMTaHNa

v/ CEPVA BOKCEP 80 - 120 kBA
MCTOYHNKWN BECMEPEBEOMHOIO NMUTAHUA

5. YbepuTtechb B NpaBUAbLHOCTY cxeMbl coegunHeHna AKB B 6aTapeliHOM MaccuBe.
6. MoakntounTte kabenu k UBM: gBe nnHUM K knemmam «N»(HeinTpans AKB), 0AHY NMHWMIO K «+» (NO-
noxuntenbHbli nontoc AKB) 1 ogHY NTMHNIO K «-» (OTpuULaTenbHbI nontoc AKB) cooTBeTCTBEHHO.

7. MogkntoumTte kabenu, oTxogsLime oT VBN Kk kneMmaM B 6aTapeliHoM KabvHeTe UAN LLTE MpeAoxpa-
HUTenel 6aTapeii COrNacHo NPUBEAEHHO HXE CXeMe MOAKIYEHNA BHELLHUX aKKYMYNSTOPOB.

OT 6aTapeiiHOro MaccuBa A0 3alWMUTHOro ycTpoiicTea B MBI ncnonb3yeTcs YeTbipéX MPOBOAHASA
cXema NoAKIoYEHNS:

« -N(UBIM) L SEREE - MonoxutenbHoe nnevo AKBE «-» knemma
« +N(LBMM) & - OtpuuatensHoe nneyo AKb «+» knemma
* «t AKB(MBM)» €&----- > MonoxutensHoe nne4vo AKB «+» Terminal
* « AKB(MBM)» &----- > OtpuuatensHoe nneyo AKB «-» Terminal

8. Elle pa3 nposepbTe NOMAPHOCTL U MPaBUALHOCTL NOAKIOYEHNA
AKB K MBTT.
9. YctaHoBUTe 6aTapeliHble NpegoxpaHnTenn B VIBIT.

10. YcTaHoBUTe BaTapeliHble NpefoxpaHnTeny B 6aTapeiiHom KabunHeTe
(WKnTe baTapeliHbIX MpejoxpaHuTenei).

1

-

. Mpy Hann4my pasbegHNTENs B 6aTapeliHoM kabuHeTe NnepesesmnTe
ero B nosoxeHune «BKJ1».

12.Mpoun3BeanTe U3MEPEHNS HaMPSAXEHNS Ha KNeMMaXxX MoAgK0-
yeHust 6aTapei B IBIN 1 ybeanTech B ero COOTBETCTBUN U Npa-
BUIBHOWN MONSAPHOCTMN.

Bbl6op ceveHusi baTapeiiHoro kabens onpegensieTcs MakCMManbHbIMU TOKaMU B LieMNy MOCTOSIH-
Horo Toka VIBM, npusegeHHbIMU B pa3jene «3.1.3.2». B TOM Xe pa3jesie ykasaHbl PpEKOMeHAyemble
HOMWHanbl 6aTapeliHbix NpegoxpanuTeneli Ana NBM v 6aTapeiHbix KabuHeToB. PekomeHgyeTcs
BbI6NPaTb MMHUMaNbHOe ceveHre 6baTapeiHoro kabens B COOTBETCTBUM C HOMUHAIbHbIM TOKOM
npegoxpaHuteneir. Ana 6onee NoApPO6GHbLIX peKkoMeHAaLMii No BblI6OPY MUHMMANBLHOMO ceveHuns
kabenein obpaTuTeck k ctaHAapTy EN 50525-2-31(VDE 0100-430) 1 K HaLMOHaNbHbIM CTaHAAPTaM 1
Tpe6oBaHuAM. [py Bbibope ceyeHns 6aTapeiHOro kabens cnesyet y4nTbiBaTh ANVHY KabenbHOMN
Tpacchl, obuee nageHne HanpsaXeHNA B KabeNbHON NMHUK He A0/1XKHO npeBsbiwaTth 0,5B.

Mpv ncnonb30BaHUM BHeLWHero 6aTapeiiHoro MaccnBa, pekoMeHyeTCs NCMOoNb30BaTk BHELLHWN
TemnepaTypHbIli JaTunk 418 obecneyeHns onTUManbHoro pexuma sapsaga AKb. Mectom ycTa-
HOBKW faTuuMKa cneAyeT BbibMpaTb 30HY C HanbonbLlen TemnepaTypoi B baTapeiiHOM LKkadpy
VIV Ha CTenaxe.

Cxema NoAKNHOYEHNSA BHELLIHUX AKKYMYNATOPHbIX MacCMBOB NpejcTaB/ieHa HiuXKe.




PyKOBOACTBO no skcnayatauumun
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NMTaHNa

4 CEPVA BOKCEP 80 - 120 kBA
MCTOYHNKWN BECIMEPEBEOMHOIO NMUTAHUA

GHELISHA TEMNEP QAT
(OMLADIARG )

BHEWHI
BATAPEIHLI
HASIWET

3.1.5.5. MogknoyeHUA Kabenev ynpaBieHUsa U uHpopmaunu

B NBM BOKCEP nmetroTca cTaHAapTHbIE BCTPOEHHbIE NAW ONUNOHaNAbHbIE KapTbl U pa3bémbl ANA
MOHWUTOPUHra C NUCMONb30BaHNEM Pa3/INYHbIX MPOTOKOI0OB OO6MEHa AaHHbIMU, NOAKNOYEHNA
BHELUHNX AaTUNKOB 1 NaHene ynpaBaeHUs 1 CUrHaan3aunm u napanienbHon paboTtel UBI.

PazbeMbl 419 NOAKAOUYEHNSA U YCTaHOBKW ONUUIA C NMLLeBOV CTOPOHbI VBM:

+ 1 pa3bem nHTepdeiica nocnesoBaTeNbHOro obMeHa gaHHbIMU RS232,
+ 2. cnoTa pacwmpenuns (419 onynoHanbHbix naat SNMP, ModBUS RTU, Dry Contact),

PazbeMbl 4NA NOAKAOUYEHNSA C BepXHel cTopoHbl VBM:

« [MopT Ans noakntoYveHns kabeneil napannenbHok paboTel (CTaHAAPTHO).
3.2. | MapannenbHas ycTaHOBKaA

JaHHbI TN UBIM nMeeT BO3MOXHOCTb NapanienbHOro nogKat04eHNa 1 COBMECTHOW paboThl
Heckonbkux MBI Ha 06LLyto Harpysky.

MoapobHyto MHPopmaymto o ocobeHHocTAx NBIM BOKCEP paboTatolwx B napansienb, MOXHO
nonyynTb B Npeactasutenscreax MMMYJbC.
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PyKOBOACTBO no skcnayatauumun
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NMTaHNa

4 CEPVA BOKCEP 80 - 120 kBA
MCTOYHNKWN BECIMEPEBEOMHOIO NMUTAHUA

MNpoBeaeHmne pa6boT no BBoAy B akcnayaTauuio VBN paboTaowmx B na-
pannenbHOM pexxrume A0J1KHO OCYLLeCTB/ATLCA TO/IbKO aBTOPM30BaHHbLIM
MMNYJIbC nepcoHanom!

Mpu HeobxognmocTn pesepBupoBaHnsa (N+X) nam notpebHoOCTH B yBeanyeHUN MolHocT NX,
B napannenbHyto paboTy MoxeT 6biTb NoAkAto4eHOo A0 8 NBM BOKCEP. MpuHunnuansHasa cxema
napannenbHoro nogkntoyeHus NBIM npeactaBneHa HUXe.

VL33 M IMHIhOIATOU

N naHEns-1a

]
Eannac

Muol a3kt e

'

oC

Mpw napannenbHoli paboTe, BXxoAbl VBN nuTatoTCs c 06LLero BBoAa, a BbIxogbl kKaxgoro VbIM obbesu-
HeHbl Ha 0bLeM Bbixoe nopasHo. Mpr aToM Kaxabli VBN nMeeT cBO CO6CTBEHHbI MAaCCUB akKyMyns-
TOpOoB. OAMNH aKKYMYNATOPHbIV MacCUB HE MOXET UCMO/Ib30BaTbCS HECKONbKMI VB 04HOBpeMeHHO.




PyKOBOACTBO no skcnayatauumun
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NMTaHNa

CEPVA BOKCEP 80 - 120 kBA

NCTOYHWKWN BECMEPEBONHOIO NMUTAHUSA

Mpu pa3metyeHnn MBI Ha naoLazke Npy paboTe B napanienb He06X0ANMO yUNTbIBATb CiedytoLlee:

MapannenbHo nogkatovaembie VBM A0MXKHbI 6bITb O4HON CEPUN U MOLLIHOCTH.

MBM A0oMXHbI IMETb OAMHAKOBbIE BEPCUUN MPOrPaMMHOro 06ecrneyeHus:, Npu pasinyatoLLnxcs
Bepcusx MO HeobXoANMO 06HOBUTL U MPYBECTU K OJHOV BEPCUN.

Bl AONXHbBI 6bITh pasmelleHbl B HENOCPeACTBEHHOW 61M30CTY ApYr K APYry. (AnnHa Kabens
napannenbHol paboTbl nayLero B komnaekte ¢ MIBM 110 cm)

Kaxablh UBM gonxeH 6bITb MOAKNOYEH K LUMHE BBOAHOW HeTpanu UHAMBUAYaANbHO.
Kaxabii BN AonxeH 6biTb NOAKAOYEH K 3a3eMIAI0LLLEMY KOHTYPY MHANBUAYANbHO.

Bxogbl 1 BbiXxoAbl Bcex VIBIM 0XHbI B6bITb 06beMHeHbI B LLMTax pacnpegeneHunsa nopasHo (U1-
U2-...-UN), (V1-V2-...-VN), (W1-W2-...-WN).

Kaxabli MBI gonxkeH 6bITb MOAKAOYEH K UHANBUAYanbHOMY 6aTapeiiHoMy maccuBy, paboTa
Heckonbknx VIBM c 06Leit 6aTapeeiil He gonyckaeTcs.

[na paBHOMepHOro pacnpejeneHus (4eneHna) Harpyskun mexay WBM, AnvHbl 1 cedeHns cu-
noBbIX Kabenen oT pacnpegenutensHo naHenn go sxoaa MBM v oT Beixozos VIBM Ao WKH B
pacnpeAennTenbHON NaHenu, JOAXKHbI 6biTb PaBHbIMU MeXy CO60M.

3.2.1. HacTpoiikn napaniesbHOro NoAKao4YeHNs

Kabenn napannenbHoi paboTbl MOAKNOYAIOTCA NOCNEA0BaTEeNbHO, Kak MOKa3aHOo Ha pUCyHKe.
Llenn obmMeHa AaHHbIMK NapannenbHo paboTel Ha nepsomM VEBM B Lenouyke n nocnegHem VBN

Te

PMUHMPYRKOTCA NAYLWKMMKU B KOMN1€KTE COOTBETCTBYHOLWNMN paB'béMaMl/I.

Mcnonb3yliTe TONLKO OpUrnHanbHble kabenu, npovssegerHHsle UMMY/bC.
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PyKOBOACTBO no skcnayatauumun
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NMTaHNa

4 CEPVA BOKCEP 80 - 120 kBA
MCTOYHNKWN BECIMEPEBEOMHOIO NMUTAHUA

PasbeMbl NofknoYeHuna kabenen napannensHon pa6oTel

.- ' '- ’
. . . g . .

L. > - J

HacTtpoliky BN npu napannenbHOM NOAKAOUEHNIN AONXKHbBI OCYLLECTBAATL TONIbKO NpeACcTaBUTeNu
cnyx6bl cepsuca MMMYNbC.
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PyKOBOACTBO no skcnayatauumun
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NMTaHNa

v/ CEPVA BOKCEP 80 - 120 kBA
MCTOYHNKWN BECIMEPEBEOMHOIO NMUTAHUA

4/ Jkcnnyataums
o000

4.1. | Npoyeaypbl 3KCNAyaTauumn

B3ToM pasgene Bbl MOXeTe HaliTU MHGOPMaLMI0 06 aBTOMATUYeCKNX BbIK/lOYaTeNsx (MpepbiBaTensix
uenu), npouegypax ynpasnexus UBMM: BkaoueHUN, TecTax, pexmnmax paboTsl, oTkaoYeHnn VB,
npoTokone nocnegoBaTeslbHOro o6mMeHa AgaHHbIMU, EPO - aBapuIAHOro oTKAOYeHMA NUTaHnsa 1 RS232.

4.1.1. NMpepbiBaTENU Lenu

B MBI ycTaHOBNEHO HECKO/IbKO NMpepbiBaTenei Lienu, KoTopblie HaXOASATCS B HUXHEM YacTu Ha nepej-
Hell naHenn BHyTpu Kopnyca MBI, 3To aBTomMaTnyeckme BbikatoUYaTenn: BxogHol CB1, cepsucHoro
6aiinaca CB2, BbixoaHo CB3, 6aTapeiiHblii CB4, oTaenbHoro Bxoga 6ainaca CB5 (OnuymoHanbHo).
Yepes npepbiBatens CB1 Ha BXxogHble Lenun MBI nocTynaet nutatollee nuHeriHoe (dasbl L1, L2,
L3) HanpsixeHune.

MpepbiBaTens CB2 cepBUCHBIN (MexaHUYecKnii) 6alinac No3BONSET OCYLLEeCTBASATL NUTaHMe Harpy3Kku
MuHys Lenn UBIM npu oTkntoueHHbIX npepbiBatenax CB1, CB3, CB5 n CB4 B cutyaumsax korga VBN
HencrnpaBeH UV MeperpyxeH, a Takxke B CUTyaLMaX Korga Heobxo4MO NpoBeeHre CepPBUCHbIX
paboT BHYTpy Kopnyca VBl 6e3 npepbiBaHWA B NUTaHUM Harpy3ku. Mpu aTom 6naroaps Lenm KoH-
TPONs cOCTOAHNA NpepbiBaTens CB2 npu ero Bk/IUYEHWM aBTOMaTUYeCK/ akTUBMPYeTCs cTaTU4eckunin
6alinac, » MHBEPTOP OTK/tOYaeTCs OT BbIXOAHbIX Lienei VBT, brarogaps aToi GyHKLUM Harpyska
MOXeT bbITb NepeBejeHa Ha NMTaHWe No Lenu mexaHnyeckoro 6arinaca 6e3 paspbiBa NMTaHUA.

MpepbiBaTens CB3 fonkeH 6bITh BKAKOYEH NPY NepeBoje Harpysku Ha
cTaTuyeckuii 6annac. Nocne nepekntoveHuns VBN B peXxxnm ctaTtnyecko-

d ro 6alinaca n BKao4YeHUsa npepbiBaTens CB2 (mexaHnyeckunin 6amnac),
Bbixog MBI (CB3) MOXHO OTKOUYUTL, Harpy3ka npv 3ToM ocTaHeTCsA noa-
KJIIOYEeHHOW Mo Llenu MmexaHnyeckoro 6arinaca.

MpepebiBaTens CB4 ocyLecTBASET NOAKHOYeHe 6aTapeliHOro MaccyBa K LLVHE MOCTOSAHHOro Toka VBT,
Yepes npepbiBaTene CB5 noakatoyaetcs nuTaHve 6ainacHbIX TUHUA (MPU HAaANYAN ONLUN).
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PyKOBOACTBO no skcnayatauumun
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NMTaHNa

v/ CEPVA BOKCEP 80 - 120 kBA
MCTOYHNKWN BECMEPEBEOMHOIO NMUTAHUA

BkntoYeHHble
npepbiBaTenu

Pexxnm pa6oTbl OnuncaHue

VBN paboTaeT B HOpMaJibHOM pexume
(ABOWHOE NpeobpasoBaHue).
NcnonbsyeTca ecnm VMBI neperpyxeH
WM HeUCnpaBeH, Harpyska aBTomaTu-
YeCckn NepeBoAUTLCA Ha NIMHUIO CTaTu-
yeckoro 6ainaca.

CB1, CB3, CB4.CB5 HopManbHbI pexum

CB1, CB3, CB4,CB5 Pexum cTaTnyeckoro 6avnaca

VBN BbikntoYeH. Harpyska nuraeTca ve-

CB2 CepBUCHBIN pexum L
pes cepBUCHbIN baiinac.

4.1.2. NepBblil 3anyckK

cTBUA HEOGXOAI/IMO BbIXXAaTb 5 CeKyHA U y6e,qv|Tc;| B OTCYTCTBUU HeLl-

j NPEAYNPEXAEHWE: Nepea BbINONHEHNEM KaXKA0ro NocCaefyoLero aei-
TaTHbIX A1 MpoLeAypbl 3aNycKa aBapUHbIX COO6LLEHUIA Ha gucnaee.

1. TpoBepbTe 1 NepeseanTe NONOXEHME BCeX NpepbiBaTenell B nonoxeHue BbIKJI.

2. HaxmuTe KHOMKY npej3apsaja WnHbl NOCToAHHOro Toka (SW1) n yaepxnBainTe ee He MeHee
10 cekyHA.

3. YcTaHoBUTe BXoAHOW nepekntoyatens (CB1) n nepekntovatens BBoAa barinaca (CB5) B nono-
XeHwne BKJ1.

MEPEKTIQUATENE B OB «0Ns




PyKOBOACTBO no skcnayatauumun
VIMI IyA bl : MNCTOYHUKa 6ecnepeboliHOro MMTaHns

4 CEPVA BOKCEP 80 - 120 kBA
MCTOYHNKWN BECIMEPEBEOMHOIO NMUTAHUA

4. Vcnonb3ysi NnepejHIot0 NaHenb AaiTe KOMaHAY Ha BKAOYeHVe npeobpasytoLein yactu VBN
(BbINPAMUTENb N NHBEPTOP).

asHoe MmeH0> KoHmpoas > Maposs > Cmapm

KOHTFOMb

5. WHpnkaTopbl Ha nepegHeli naHenu 1 XK akpaH A0XHbI nokasaTte, 4To VBIM BkAoUMA BbINps-
MUTENb, 3aTeM BKIKOYN CTaTUYeCKUI (3N1eKTPOHHbIN) 6ainac, a 3atem nepellen Ha paboTy oT
NHBEPTOPA, B HOPMabHbI pexunum paboThbl.

6. BkntounTe 6atapeiiHbii aBTomat CB4 B nonoxeHwne BKJI.

7. BknwouyunTe BbIXxoAHOW aBTOMaT CB3 B nonoxeHwne BK/I.
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PyKOBOACTBO no skcnayatauumun
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NuTaHma

4 CEPVA BOKCEP 80 - 120 kBA
MCTOYHNKW BECIMEPEBEOMHOIO NMUTAHUA

[
PEPEMPATE 8 D O

8. MoxeTe nocnejoBaTeNlbHO BKAOUMNTbL aBTOMaThl MOAKNOUEHHBIX K MBI noTpebuTteneii.

Mocne npoLeaypel 3anycka NpoBepbTe MO MHEMOCXeMe, UTO Harpy3ka nuTaeTcst Yepes cTaTuveckune
nepekato4aTenv MHBepTOopa. BMpoTMBHOM Cy4vae NpoBepbTe 06Lyme 1 nodasHblie Harpysku VBT,
Mpv neperpy3skax B MOMeHT 3anycka VBl BblgaeT 3ByKOBble aBapuiiHble CUTHabl O COCTOSIHUM
neperpysKu, Harpyska npv 3ToM He 3anuTbiBaeTcs.

4.1.3. TectpoBaHue VB, npoBepka peXxnmMoB paboThl

lMocne nepBoro 3anycka, ¢ Lie/blo NpoBepkn GyHKLMOHaNbHOro cocTosHusA VB ocywecTeute
nepexktoUeHNs MexXAy pexmmamu paboTsl.

4.1.3.1. NMepexkntovyeHne N3 HopMmasabHOro pexmma B Pexkum pa6otbl ot AKB

BbikitounTe npepbiBatenb CB1. 3To oTKAOUMT Nogady NUTaHUsa Ha BeinpamuTtens VBM. VHBep-
TOp 6yAeT UCMONb30BaTb 3HEPIUI0 aKKyMyIATOPOB. Mocae Nposepkn paboTkl, CHOBa BKIOUMUTE
npepsiBatens CB1.
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VIMIMY/ABC

NCTOYHWKWN BECMEPEBONHOIO NMUTAHUSA

orTO AT B0 o

PyKOEOACTBO no skcnayatauumun
MNCTOYHUKa 6ecnepeboliHOro MMTaHns
CEPWUS BOKCEP 80 - 120 kBA

4.1.3.2. MepekntoyeHvie n3 HopmanbHOro pexxrMa B pexumnm ctatmyeckoro 6ainaca

Mcnonb3ys naHenb ynpaBneHus, Yepes MeHto Nosb3oBaTtens nepekatounte BN B pexum ctaTnyecko-
ro 6ainaca. Ha MHemocxeMe J0/IKeH 3aropeTbCs CBETOAMOAHbBIN MHAMKATOpP cTaTu4eckoro 6ainaca.

naeHoe meH> Konmpoaes > lMepex. Ha bailinac

MpoBepbTe no MHemocxeme, uto VBN nepelwens
pexxum Cratnyeckoro b6arinaca. Ha MHemocxeme
[LO/IKEH 3aropeThbCs CBETOANOAHbIV MHAMKATOP
cTaTu4eckoro 6arinaca. Batom pexume Harpyska
nepesejeHa Ha NUTaHWe No 6arinacHoOM ANHWK,
HanpsiMyto 0T CeTU, MUHYSA Lienn npeobpasoBa-
Hua NBM.

BX1020TRIIR

48

KOHTFOSMb

MPUMEYAHWE: Echm ceTb HaxoAnUTCS BHe 40-
NycTUMbIX Anana3oHos VBl He ocyulecTBUT
nepexoj Ha nHUIO barnaca.
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PyKOBOACTBO no skcnayatauumun
m MI IyA b' : NCTOYHWKa 6ecnepeboiiHOro NuTaHNs

4 CEPVA BOKCEP 80 - 120 kBA
MCTOYHNKW BECIMEPEBEOMHOIO NMUTAHUA

4.1.3.3. MepekntoveHne s Pexxnma ctatnyeckoro b6avinaca B HopmanbHbi Pexxum

CnaHenv nonb3oBaTens nepekntounte VBN vyepes meHto KOHTponb, «nepexos Ha VBlM». Yeeantech
B M3MeHeHnu coctosHusa NBIN Ha MHemMocxeme.

naeHoe meHto > KoHmpons > [lepex. Ha UBIT

HKOHTPO/b

MpumeuaHune: Ecnu napameTpbl MHBEpPTOpa
BHE [OMYCTMMbIX AManasoHoB, eC/iv UMeeTcs
neperpyska 1 neperpes, UHBepTOp He NpPUMeT
Ha cebs Harpysky.

4.1.3.4. NepekntoyeHne ns HopmanbHOro pexmma B Pexxnm cepBucHoro 6aiinaca

BHVUMAHWE: Nepeg nepekntoveHnem VIBM B pexkum cepBucHoro 6arina-
caybeanTech, UTO BbIXOA UHBEPTOPA CUHXPOHU3MPOBAH C INHUE 6aii-
nacHoro Bxoga. B npoTuBHOM cny4vae npu nepekaoyYeHNN BO3ZMOXHO
KpaTKkoBpeMeHHoe (A0 15 MceK) OTK/IloUeHne Harpysku.

Mcnonb3ys nepeaHioto naHenb, nepekatoydnte MBI B pexxum ctatu-
yeckoro 6annaca. MpoBepbTe No MHeMocxeMe, Yto VBM nepewen B
pexxum CtaTnyeckoro 6annaca. Ha MHemocxeme A0JIXKeH 3aropeTbCs
CBETOAMOAHBIV MHAMKATOP CTaTu4yeckoro 6annaca.
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PyKOEOACTBO no skcnayatauumun
VIMI IyA bl : MNCTOYHUKa 6ecnepeboliHOro MMTaHns

CEPVA BOKCEP 80 - 120 kBA

NCTOYHWKWN BECMEPEBONHOIO NMUTAHUSA

MaeHoe meHto > KoHmpones > [lepex. Ha baiinac

HOHTPOSb

BXI020TH2 6D

1. BkntouwnTe npepbiBatens CB2.
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PyKOBOACTBO no skcnayatauumun

VIMI IyA b' : MCTOYHWKa 6ecrniepe6oiiHOro MTaHns
CEPWS BOKCEP 80 - 120 kBA

NCTOYHWKWN BECMEPEBONHOIO NMUTAHUSA

2. Vicnonb3ys naHesnb yrnpasieHus, ocTaHosuTe VBI.

nagHoe meHw > KoHmpose > Cmon

KOHTFOMb

3. Boeikntounte npepbiBatenn CB1, CB3, CB4 n CB5.

MEPEKNIOUATENE B
MO3HLIMN «OFF»

NEPEKNMIOYATENL B

NEPEKNHYATENL B
NO3UUNK «OFF»

MNO3ULNK «OFF»

/\\ BHUMAHMWE: Mepep npoBegeHnem ob6cnyxkmsaHua UBIM gonxeH 6biTh
/ oTkto4YeH oT ceTn U AKB. Tak >ke He06X0AMMO BbIXXAATb HE MeHee 5 MUHYT
= [0 MOJIHOW pa3psAKN KOHAEHCATOPOB LLUNHbLI MOCTOSSHHOIO TOKa nocne
OTKOYEHUSA MUTAHNSA C NocaeyoLLei NPOBEPKOV HANNYNA HaNPSOXKEHNS.




PyKOBOACTBO no akcnayataynuy
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NuTaHma

v/ CEPVA BOKCEP 80 - 120 kBA
MCTOYHNKWN BECMEPEBEOMHOIO NMUTAHUA

4.1.4.NMonHoe oTknto4veHmne NBM

1. BblkNntounTe NoAKNOUEHHbIe K VIBI Harpy3ku.
2. KomaHpao n3 meHto KOHTpO/b Ha NepejHel naHenn octaHoBuTe paboTy nHeepTopa WBM.

nagHoe meHw> KoHmpoae> [lapone> Cmon

KOHTFOSMb

3. CnomoLybio nHAMKaTOpa balinaca Ha NnaHe IV MHeMoCXeMbl yoeanTeck B nepexoje VBM B pexunm
cTaTnyeckoro 6alinaca.

4. TloouyepefHO OTKAOUUTE BbIXOAHON npepbiBaTens CB3, npepbiBaTenb akkymynatopos CB4,
BXOAHble npepbiBaTenu CB1 n CB.

BHUMAHWE: NEPEA NOJIHbIM OTKJ/TOYEHMEM VBN YAOCTOBEPBTECH,
A YTO A AHHOE AEVICTBUE HE MPUBEAET K HEMJTAHOBOMY BbIK/TOYEHUIO
KPUTUYECKM BAXHbIX MOTPEBUTEJIEA!

4.1.5. EPO (ABapuiiHoe oTkntoueHme UBIM)

Mpu HaxaTun Ha kHonky EPO Ha nepeaHeit naHenn, VB OTKAOUNT BbINPAMUTENb U UHBEPTOP.
Ecav npejctaBneHa v HacTpoeHa onuunsa oTKAKYeHNs NpepbiBaTens BoixogHoW uenwu, VBN mexa-
HUYeCKN OTKIYNT Lenu Harpysku (CB3).
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PyKOBOACTBO no skcnayatauumun
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NuTaHma

4 CEPVA BOKCEP 80 - 120 kBA
MCTOYHNKWN BECIMEPEBEOMHOIO NMUTAHUA

= |/

I [

4.1.6.CpepcTBa MOHUTOPUHIA, CBA3U M NOC/Ief0BaTeIbHOro o6MeHa faHHbIMY RS232

Cepust BOKCEP B cTaHAAPTHOM NCMONHEHNM OCHALLLEHa KOMMYHUKaLMOHHbLIM NOpToM RS-232, noa-
AepxuBatownum npotokonbl SEC v TELNET. 3To ranbBaHNYeCcKN N30/IMPOBAHHbIN 1 6e30MacHbIi
nHTepdeiic. Yepes gaHHbIli NOPT BO3MOXEH ANCTAHLMOHHBIA MOHUTOPUHI cocTosaHusa UBM ¢ nc-
nonb3osaHnem MK nnn SNMP agantepa.

Mpwn ncnonb3oBaHMM onNuMoHanbHbIX KapT SNMP, MODBUS nnu KapTbl «CyXux» (peneiiHblX) KOH-
TaKTOB Tak e MOXeT OCYLeCTBAATLCA ANCTAHLNOHHBIA MOHUTOPUHT VBT, KOHTpoab cocTosHMA
MBI MoxeT 6bITb OCyLLecTBNeH ¢ nomoLbto MK no nokanbHOW BelYMCANTENbHON ceTn (SNMP),
nnéo faHHble o coctossHUM MBI MoryT nepesaBaTbCst B cUcTeMbl aBToMaTusayum (ModBus, «cy-
Xne» KOHTaKThbl).
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PykoBOACTBO Mo 3KCMAyaTaLuu
NCTOYHWKa 6ecnepeboiiHOro NuTaHus
CEPWA BOKCEP 80 - 120 kBA

VIMIMY/ABC

NCTOYHWKWN BECMEPEBONHOIO NMUTAHUSA

5/ CobbITUA 1 3HAYEHSA COOOLLEH N
o000 0

Mpu BO3HWKHOBEHUM OMNpesenéHHbIX COBbITUNA, a Takxe Npu onpejenéHHblx gencteusax, NBM
3aduKcupyeT JaHHOe CobbITME B XXypHane cobbiTWiA 1 BKAOUNT 3ByKOBOe omnoBelleHune. MepBuy-
HYt MHOpMaLMto 0 pexxrme paboTbl VIBM 1 ero cocToaHUN Bbl MOXeTe MONY4YUThb C UHAMKALNK
Ha MHemocxeme. bonee nogpobHas nHopmaLns NnpeAcTaBNeHa Ha SKpaHe B XXypHae cobbITuiA,

rAe MOryT 6bITb MpeAcTaBaAeHbl CleAytoLLe COOBLLEHMS.

No Co6biTue

3HaueHuve coobLieHmns

1 RS232 Start Command VMBI 3anyLieH cMrHaaoM KOMMYHUKaLMOHHOMO MHTepdeica RS232
2 RS232 Stop Command VMBI ocTaHOBAEH CUTHAaNOM KOMMYHUKaLUMOHHOMO nHTepdeica RS232
Mocne BoccTaHOBNEHUA NapaMeTpoB NUTaloLLel ceTn B Npe/ensl 4ony-
3 Auto Restart CTMMbIX 3HaYeHWI, Yepes onpejenéHHblii NpomMexyTok BpemeHu UbI aB-
TOMaTMYeCKun nepesanycTuaca 1 nepewén B HopManbHbIvi pexum paboTsl
4 UPS Startup FnaBHbI KOHTponnep VMBI nonyynn nutaHue
5 Bus not Charged VB He MOXeT 3apsAANTL LMHbLI NOCTOAHHOrO ToKa A0 Tpebyemoli BeINYUHbI
6 Quick Battery Test HauaTt kpaTKOBpPEeMEeHHbIN TeCT akkyMynsaTOpoB
7 Deep Battery Test Hauat TecT NnpoBepKn COCTOAHUA akKyMyNaTOPOB
8 Battery Self -Test HauaTt nepuoanyeckunii Tect akkymMynsiTopos
: Mpu pa6ote UBT B pexume oT AKb HanpsixeHne 6aTapei 4OCTUII0 MUHN-
9 End Of Discharge ManbHOro 3HaYeHus (baTapey NOHOCTLI0 Pa3psaXeHbl)
: MBI HaxoAWNCS B COCTOSHUW Neperpy3ku 6onee ycTaHOBAEHHOMO IVMUTA
10 | Overload Timeout BpemMeHW. Harpyska 6yaeT nepekatoyeHa Ha ctaTuyeckuii 6alinac
Tect AKB 3aBeplueH. Pe3ynbTtaTthl TeCTa AOCTYMHbI B MeHIO CTaTyC Ha KOH-
1 End of Battery Test TPONbHOM Nanenu
B Xxoge TecTa akkyMynsTopa, TecT 6bl1 npekpalleH KOMaHAO ¢ Ancnies unu
12 Battery Test Aborted no npnynHe HeCOOTBETCTBUA YC/I0BUAM NpoOBeAeHUsA TecTa
13 Manuel Switch To BYPASS glaal;:ﬂl'lecg KomaHA MBI 6bina gaHa KOMaHAa 0 mepeBo/e Harpy3Kku Ha INHNIO
MBI onpeaennn oTcyTcTBUE NOAKIIOYEHHBIX K HEMY aKKyMyNaTOpOB (BO3-
14 | No Battery MOXHO NPV BbIKNIOYEHHOM 6aTapeiiHoM aBTomaTe)
15 Ma'lntenance BYPASS Bbin BKAOUEH NepeksitovaTeslb CEPBMCHONO (MexaHnyeckoro) bainaca
Switch On
16 Abnormal Ambient TemnepaTypa paboueli cpegbl VGBI Bbilna 3a npejensl 40NyCTUMOro gua-
Temperature rnasoHa. [lposepbTe BEHTUNALMNIO
Inverter Over TemnepaTypa vHBepTOpa BblllNa 3a NpeAeNbl JoONYCTVMOro AnanasoHa, npu
17 | Temperature noBbILLeHNM TemnepaTypebl elle Ha 5 rpaZlycos, Harpyska byseTt nepesejeHa
P Ha MHUIO CTaTuYeckoro balinaca
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VIMIMY/ABC

PykoBOACTBO Mo 3KCMAyaTaLuu
NCTOYHWKa 6ecnepeboiiHOro NuTaHus
CEPWA BOKCEP 80 - 120 kBA

NCTOYHWKWN BECMEPEBONHOIO NMUTAHUSA

No Co6biTue

3HayeHue coo6

TemnepaTypa BbINPAMUTENS BbILA 3a NPejenbl J0NYCTUMOro Ananasoxa,
18 | PFC Over Temperature Npu NoBbILLEHUN eLLe Ha 5 rpajycoB, Harpy3ka byaeT nepesejeHa Ha INHNIO
cTatuyeckoro 6aiinaca
TemnepaTypa cTaTU4eCckoro nepekntoYaTens sbillia 3a npejensl 4onycTu-
19 | STS Over Temperature Moro AnanasoHa, bl 6yaeT ocTaHOB/eH, Harpy3ka oTk/to4YeHa
20 | Output FL1 Over Current | Mo Bbixogy MBT1, dasa L1 akTnBMpOBaHa 3aL1Ta OT KOPOTKOrO 3aMblKaHUS
21 Output FL2 Over Current | Mo Bbixogy MBI, ¢asa L2 akTuBMpoBaHa 3aLMTa OT KOPOTKOrO 3aMblKaHUS
22 | Output FL3 Over Current | Mo Bbixoay MBI, ¢pasal13 akTuBMpoBaHa 3aLLMTa OT KOPOTKOrO 3aMblKaHUS
Bo Bpems paboTbl MBI B pexunmMe ctaTuyeckoro 6arnaca, Hanpsi>keHune
6alinaca BbILWNO 3a Npe/ebl JONYCTVMOrO AnanasoHa, ecav temnepaTypamu
23 | Bypass Voltage Bad BE/NYVHA HAarpy3Ku Npejesnax HopManbHbIX 3Ha4eHun, VIBI nepekntounTbes
B HOPMa/bHbIV PeXUM, CAU HET, OTKAUMNT HarpysKy
Bo Bpems pa6oThl MBI B pexume cTaTuyeckoro 6aiinaca, 4actoTa 6aiinaca
BblIlL/1a 3a Npejensl 40NyCTUMOro AnanasoHa, eciv TemnepaTtypa v Benu-
24 | Bypass Frequency Bad UYMHa Harpysku npejenax HopmasbHblX 3HaYeHui, VIBMN nepeknioynTeCa B
HOPManbHbIA PeXUM, €CNIN HET, OTKAKYNT HarpysKy
25 | Coil Over Temperature MeperpeB 06MOTKWN Apoccens nHBepTopa nnuv Beinpamutens UBM
3HayeHne HanpsaXeHUs NHBEPTOPA BbILWO 3a Npejenbl 40NYyCTUMOro An-
anasoHa, Harpyska 6y/eT nepese/eHa Ha IMHWIO cTaTu4eckoro balinaca.
26 Inverter Voltage Bad Mpv Bo3BpaTe ypoBHA HanpsaxeHns nHBepTopa Kk Hopme, VBl BepHeTca B
HopMmanbHbI pexunm
YpoBeHb MOLHOCTM Harpysku npesbicnn 105%, 3anycTnaca cHeTUmK Bpe-
27 | Overload MeHU neperpy3sku. 3apsaa AKB 6yseT oTkato4eH A0 BO3BpaTa NapameTpos
Harpysku B JonycTUmMble npejesnsbl
28 Malntenance BYPASS MepekntoyaTenb CEPBUCHOTO (MeXaHMYeckoro) 6arinaca 6bia BblK/lOUYEH
Switch Off
29 | Normal Ambient Temp. TemnepaTypa paboueii cpegbl VIBIN BepHynack B npeaens! 40NyCTUMOro
AnanasoHa
: HanpsxeHune nuTatoLlell ceT B pamMmkax yCTaHOBAEHHOro AnanasoHa, BN
30 | Normal Mains Voltage NepekNoYNTCS B HOPMasbHbIA pexunm
Normal Inverter TemnepaTypa HBepTOpa BepHynack B Npejebl yCTaHOBEHHOro IMMUTa,
31 | Temperature ecnn Harpyska 1 TemnepaTtypbl Apyrux y3i108 B 4ONYCTUMOM AnanasoHe,
p VB nepekntounTbLCs B HOPMaibHbI/ pexunm
TemnepaTypa BbINPAMUTENS BEPHYNACk B NPe/Ae/ibl YCTaHOBNEHHOr0 INMUTa,
32 | Normal PFC Temperature | ecnu Harpyska v TemnepaTypbl Apyrnx y3/7108 B 4ONYCTUMOM jnanasoHe,
VB nepekntoUunTLCS B HOPMaibHbIl pexunm
33 | Normal Charger TemnepaTypa MoAyNd 3apajia BepHynachk B npejesibl J0NyCTUMOro anana-
Temperature 30Ha, 3apsj AKb Bo3obHOBUTCA
TemnepaTypa CTaTUYeCcKoro nepekatoYaTens BEpHyN0Ch B Npejens! 4omny-
34 | Normal STS Temperature CTUMOTO f4nana3zona
35 | Normal Bypass Voltage HanpsxeHune Ha 6aiinace BepHyN0Ck B Npejenbl oNyCcTUMOro AvanasoHa
36 | Normal Bypass YacToTa Ha 6alinace BepHynacb B npegesbl 40NYCTUMOTO AnanasoHa
Frequency
: TemnepaTypa B 06MOTKe A4pOCCeNs BbINPAMUTENN VNN NHBEPTOPa BEPHY-
37 | Normal Coil Temperature | ¢ "0 HopMy
HanpaxeHue nHeepTopa BepHYA0Ch B Npejensl 40NyCcTVMOro gnanasoxa,
38 | Normal Inverter Voltage VB nepekntounTtcs B HopManbHbI pexunm




VIMIMY/ABC

PykoBOACTBO Mo 3KCMAyaTaLuu
NCTOYHWKa 6ecnepeboiiHOro NuTaHus
CEPWA BOKCEP 80 - 120 kBA

NCTOYHWKWN BECMEPEBONHOIO NMUTAHUSA

Cob6biTne 3HayeHue coobLeHns

Harpyska Ha MHBepTOp BepHynach B Npejenbl AONyCTUMOro AnanasoHa

39 | Normal Load (Hrxe 100%), ecnn 3apsag AKB 6bin OTKNOYEH, OH 6yAeT MOBTOPHO akTu-
BUpOBaH
40 | BYPASS Thyristor L1 Short | IBI BbISSBUA KOPOTKOe 3aMblkaHve Ha TupucTtope ¢asbl L1 6alinaca. UBM
Circuit byAeT BbIK/tOYEH, Harpy3ka oTKAtoYeHa
41 BYPASS Thyristor L2 VBIM BbISIBUA KOPOTKOe 3aMblkaHue Ha TupucTope ¢asbl L2 6alinaca. UBM
Short Circuit byAeT BbIK/tOYEH, Harpy3ka oTKAoYeHa
42 | BYPASS Thyristor L3 VBT BbISBUN KOPOTKOE 3aMblkaHue Ha Tupuctope ¢asbl L3 6aiinaca. BN
Short Circuit 6yAeT BbIK/IOUEH, Harpyska oTk/lo4eHa
43 UPS Thyristor L1 Short VB BbISBUA KOPOTKOE 3aMblkaHe Ha TupucTope ¢asbl L1 nHBepTopa. UBM
Circuit 6yAeT BbIK/IOYEH, Harpy3ka oTk/to4YeHa
44 | UPS Thyristor L2 Short WBIM BbISBU KOPOTKOE 3aMblkaHWe Ha Tupuctope ¢pasbl L2 nHseptopa. UBM
Circuit byAeT BbIK/tOYEH, Harpy3ka oTKAtoYeHa
45 | UPS Thyristor L3 Short WBIM BbIABUA KOPOTKOE 3aMblkaHWe Ha Tupuctope ¢pasbl L3 nHseptopa. UBM
Circuit byAeT BbIK/tOYEH, Harpy3ka oTKAoYeHa
46 UPS Thyristor L1 Open WBM BbISBUA, 4TO TUPUCTOP $pa3bl L1 MHBepTOpa He MOXET 6bITb aKTUBUPO-
Circuit BaH. Harpyska 6yseT nepeBejeHa Ha 6aiinac
47 UPS Thyristor L2 Open WBM BbIABWA, 4TO TUPUCTOP pa3bl L2 HBEpTOpa He MOXeT 6bITb aKTUBUPO-
Circuit BaH. Harpyska 6yseT nepesejeHa Ha 6aiinac
48 | UPS Thyristor L3 Open VBN BbISiBUA, 4TO TUpUCTOP dpa3bl L3 MHBepTOpa He MOXET BbITb aKTUBUPO-
Circuit BaH. Harpyska 6yaeT nepeBejeHa Ha baiinac
49 | BYPASS Thyristor L1 Open | VBl BbigBKA, 4TO TpMUcTop dasbl L1 6aiinaca He MoxeT 6bITb akTMBUPOBaH.
Circuit Harpy3ska byaeT nepese/ieHa Ha nHBepTOp
50 | BYPASS Thyristor L20pen | VB[ BbisiBUA, 4TO TUPUCTOP dasbl L2 6aiinaca He MOXET 6bITb aKTUBNPOBAH.
Circuit Harpyska 6yaeT nepeBejieHa Ha MUHBepPTOp
51 BYPASS Thyristor L3 VBN BbISBUA, 4TO TUPKCTOP $asbl L3 6alinaca He MOXeT 6bITb aKTUBMPOBaH.
Open Circuit Harpyska 6yaeT nepesejieHa Ha MHBepTOp
52 Parallel System Phase Y ogHoro unun Heckonbkux UBIM nogkntoueHHbIX NapannenbHo, HapyLleHa
Sequence Error nocnejoBaTenbHOCTL YepeoBaHus $as no sxoay
53 | Battery Start VMBI 6bina gaHa koMaHAa 3anycka oT akkyMyniaTOpoB
OAUH NN Heckonbko VIBM NOAKAYEHHbIX NapanienbHo He MOryT 6biTh
54 | Parallel Start Error 3anyLeHbl
55 | Inverter Error Mpu 3anycke nHBepTopa VBN npon3oLwno oTkNoHeHWe B ero paboTe
CraTuyeckue nepekatodatenu (MHeBepTopa v 6arinaca) oTkaoYeHsl. K no-
56 | Output Off Tpebutensm He NoCTynaeT NUTaHue
WNBM paboTaeT B HOPMaJbHOM pexuMe, SHepPrus NocTynaeT K noTpebutensam
57 | Normal Mode Mo IMHUN BbINPAMUTENb - UHBEPTOP
58 | Battery Mode WHeepTop MBI paboTaeT oT akkyMynsTopos
MBI paboTaeT B pexunMe 6alinaca, 3Heprusa noctynaer k notrpebutensam
59 | Bypass Mode no NUHUK 6ainaca
60 Maintenance Bypass VBl paboTaeT B pexuvMe cepBMCHOro 6aiinaca, sHeprua noctynaet K no-
Mode TpebuTenam no ANHUK cepBrCHOro baiinaca
/lBa nnn 6onee UBMM paboTatoT B HOPMaAbHOM pexviMe N PaBHOMEPHO
61 Parallel Mode pacnpegenstoT Harpysky. lMotpebutenn nutatoTca oT UHBepTOpPOB MBI
Test MBI nepeknioYnncsa B pexum TecTpoBaHns akkyMyaaTopos, noTpebu-
62 | \iode TeNn 3aliuLLeHbl, Harpyska NMTaeTcs No IMHUY BbINPAMUTENL -aKKyMy-

NATOp-NHBEpPTEp

Bepcus 1.1.001




VIMIMY/ABC

PykoBOACTBO Mo 3KCMAyaTaLuu
NCTOYHWKa 6ecnepeboiiHOro NuTaHus
CEPWA BOKCEP 80 - 120 kBA

NCTOYHWKWN BECMEPEBONHOIO NMUTAHUSA

Cob6biTne 3HayeHue coobLeHns

. V3 MeHto komaHA MBM 6bina AaHa KoMaHAa nepexoja 13 pexvMa ctatunye-
63 | Switch to Inverter Mode CcKOro 6aiinaca B HOpMasbHbIli pexum (Ha MHBepPTOp)
64 | Output Voltage Error Sg:}?é)zero KpUTUYECKOe N3MeHeHne HanpsxeHnsa Ha Boixoge. bl ocTa-
B MOMeHT paboTbl BbINpAMUTENS 6bIN0 BLIABIEHO HapyLLIeHVe B ero pabore,
65 | PFC Stop Command VBT BLIKToUICS
66 | Start Command W3 meHto komaHg VIBM 6bina 4aHa koMaHAa 3anycka
67 Stop Command N3 MeHto kKomaHa MBI 6blna gaHa KOMaHAa OCTaHOBKM
68 | UPS Stopped VMBI 6bin ocTaHOBAEH
B TeueHnn kopoTkoro spemeHu VBN MHOroOKpaTHO NepexoAnn B pexunm
69 Bypass Error 6alinaca. UBM 6yaeT oTKNtOYeH
70 | Parameters Changed M3 cepBUCHOTO MeH0 6bINN N3MeHeHbl MapameTpebl
M3MeHeHa aTa yCTaHOBKMW akKyMynaTopoB. CTaTUCTUKa MO akKyMynaTopam
71 Battery Changed 6yaeT o6HyneHa
3adpuKCMPOBAHO NpeBbILLIEHNE HAarpy304YHO CNOCO6HOCTN UHBEPTOpA.
72 | Load Impact Transfer Harpyska nepesejeHa Ha NNHUIO 6a§naca
Pa6oTatownii B napannensHom pexvme MBI nonyynn komaHgy Ha nsme-
73 | Parallel Command HeHVe COCTOSHNA CTaTUYeCcKoro nepekayaTens
Begomeblin MBI, paboTatowmii B napaaiesbHOM pexume noTepsan CBssb C
74 Elgn}:ranrsgﬂaiﬁ)ﬁl\ Bus Begywum VBN no CAN-wwuHe. Ecan VBN Haxoauncs B paboTe, oH 6yaeT
OTK/I0YeH
75 Externally Start Pa6oTatoLmii BnapannensHom pexunme VB noayunn ot Apyroro (BegyLiero)
Command VB komaHay Ha 3anyck
PaboTatoLynii BnapannensHom pexunme VBIM nonyymnn ot Apyroro (BegyLero)
76 | Externally Stop Command | |/t KOMaHAY Ha OCTaHOB
77 | Externally Switch To Pa6oTatowwnii B napannensHom pexume MBI, nonyyunn komaHAy Ha nepe-
BYPASS KNOUYEeHMe Harpy3Ky Ha IMHUI0 CTaTuyeckoro bainaca
: Pa6oTatownii B napannensHom pexume MBI, nonyumn komaHgy Ha nepe-
78 | Externally Switch To UPS |\ 7o0chine Harpysku Ha HBepTop
79 Parallel Communication Pa6oTatoLnii B napannenbHOM pexnme «BeAoMblii» VBM, BbISBMA OWINGKY
FE Error pacnpejeneHna BXoAHOTo Toka
Mocnesanycka VBN napameTpbl MHBEPTOPa AOCTUMAN TPEBYEMbIX 3HAUEHWIA.
80 | Inverter OKEY VMBI rotoB nuTaTh Harpysky Yyepes nHBepTOp
g1 | Abnormal Battery TemnepaTypa akKyMynsTopos 3a npejenamu AonycTMMOro AnanasoHa,
Temperature aKKyMyNsTOpbl MOTYT MONYYUTEL NOBPEXAeHUA
82 | EPO key pressed Bbina HaxaTa kHonka EPO
Mpu paboTe MBI B pexxunMe akkymMynaTopa, HanpsixkeHne akkyMynsiTopos
83 | Low Battery ynano Huxe yctaHoBaeHHoro rnopora. VIBM npogonxaet paboTy oT AKB
npoAonXxas BblAaBaTb AaHHOe NpeaynpexieHune
No Parallel 485
84 Communication Mexay napannensHeiMu MBI oTcyTcTBYeT 06MeH AaHHbIx Mo RS485
85 | STS Over Current Meperpyska no Toky B AIMHUMN CTaTu4eckoro 6arinaca
g6 | BYPASS Phase Sequence | O6paTHoe (MPOTVB YacoBOW CTpPeNkn) YepegoBaHue $pas Ha banacHom
Error sBoge MBI




VIMIMY/ABC

PykoBOACTBO Mo 3KCMAyaTaLuu
NCTOYHWKa 6ecnepeboiiHOro NuTaHus
CEPWA BOKCEP 80 - 120 kBA

NCTOYHWKWN BECMEPEBONHOIO NMUTAHUSA

CobbiTne 3HayeHue coobLeHns

MpeBbIlLEHO HanpsXeHe NOCTOSHHOro Toka Mo BbIXOAY UHBepTEpa, Ha-
87 | Output DCVoltage Error rpyska byaeT nepesejeHa Ha NUTaHWe Mo NHUKN cTaTUYeckoro bainaca

B napannenbHoli cucteme, 0fHa UM HECKONBLKO $pa3 No BbIXOAY BEAOMOro
88 | Output Offset Error VB He NoAKNtOYeHbl K BeAyLLeMy yCTPONCTBY

Normal Battery

89 Temperature TemnepaTypa akkyMynsaTOPOB BepHYNack B PaMKK 40MYyCTVMOrO nanasoHa

MpeBbIWeH MMMUT MO YPOBHIO HaNPAXEHVA MONOXUTENLHOIO NieYa WiHbI
90 | PFC Pbus Over Voltage HOCTOAHHOMO TOKA

MpeBbIWeH IMMUT MO YPOBHIO HaNPAXeHUs OTPULLATeIbHOTO NJleYya WiHbI
91 PFC Nbus Over Voltage HOCTORHHOIO TOKA
92 | PFCFL1 Over Current CpabaTblBaHMe 3aLUTbI NPY KOPOTKOM 3aMblKaHUV Ha pa3se L1 Beinpamutens
93 | PFCFL2 Over Current CpabaTblBaHVe 3aLMUTbl NPV KOPOTKOM 3aMblkaHWM Ha pase L2 Bbinpamutens
94 | PFCFL3 Over Current CpabaTbiBaHMe 3aLL1Thl MPU KOPOTKOM 3aMblKaHWUV Ha pase L3 BeinpamuTens
95 | Single Sto PaboTatowmii B napannenu VMBI, noayumnn KomaHAy 0CTaHOBUTb paboTy

g p VHBepTOpa CBOero uHBepTopa
96 | Master Changed B napannensHoii cucteme MBI cTan BegyLmM ycTpolicTBOM
P 3HaueHue ID ogHOro nan Heckonbkunx MBI B napannenbHoi cncteme co-
97 | Parallel ID Coincidence BNaAaoT APYT C APYTOM
98 | Stop All KomaHaa c naHenu ynpasieHus Ha oTKAOYeHe Bcex nHBepTopos MBI B
p napanienbHol cucteme

99 | Power Supply Error BhisiBNeHa HencnpaBHOCTb 610ka NUTaHus VBN

MocTynneHve curHana Ha naaTty CyxmMx KOHTaKTOB O BK/IOYEHUM reHepaTopa.
100 | Generator Mode PexiM paboTbl C reHepaTopoM akTUBMPOBaH
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PykoBoACTBO Mo akcnayatayumn
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NMTaHNa

v/ CEPVA BOKCEP 80 - 120 kBA
MCTOYHNKWN BECMEPEBEOMHOIO NMUTAHUA

6 / TexHNYecKre XapakTepucTyKm
000000

MowHocTb 100 kBA 120 KkBA
AKTUBHast MOLWHOCTb 72 kBT 90 kBT 108 kBT
Bxopa

AwvanasoH BXojHOro
HanpsxeHns

~220/380 B - %15 + %18 3P + N + PE

BxoaHoi pakTop

>
MOLHOCTY Mpwn 100% Harpyske > 0,99

Avnanason exoaHoi 45-65 Iy (HacTtpanBaeTcs)

4acToThl
Beinpamurtens IGBT BeinpamuTtens
CymMMmapHble nckaxe-
HUSA BXOAHOIO TOKa <3%
(THDI)
Beixopa
Buixoanoe ~ 220/380B, ~230/400B 1 ~240/4158, 3P+N 1%
Hanpsi>keHne

Mpwv nsmeHeHnn Harpy3km 0% - 100% - 0% , MakcMManbHoe oTKJIoHeHue 5%,
BoccTaHoBneHue

BO3BpaT K 1% <40mcexk.

d¢PeKkTMBHOCTL Lo 93%

50/600y £0,5% CMHXPOHM3MPOBAHO C CeThIO,

Beixoaras yactota 50/60r, £+ 0,01% B pexxnme pa6oTbl oT AKB

CymMapHble nckaxe- JNInHelHas Harpyska <1%

HUSA Hanpsi>XeHns no

Bbixoay (THDv) HenwuHeliHasa Harpyska <3%

KpecT pakTop (CF) 3:1

Meperpysounas 125% Harpy3ku - 10 MUH. , 150% Harpy3ku 1 MUH.
CMoco6HOCTL

BbIXx0A BXOAHOTO HaMpsiXeHWs 3a Npe/enbl A0MNyCKOB, BbIXOJ BXOAHOM YacToThl 3a
npegensl A0NycKoOB, NpepbiBaHve Gpasbl Ha BXO/AE, BbIXO/ BbIXOJHOr0 Hanps>KeHNs
3a npegesnbl A0MNYCKOB, BbIX0OJ, BbIXOAHOW YacTOThbl 3a Npejenbl 4ONYCKOB, Npepbl-
BaHue ¢asbl Ha Bbixoge, DC KOMNOHEHT, KOTOPbI/i MOXET BO3SHUKHYThb B BbIXOA-
HOM HanpshKeHWUW, neperpyska, KoTopas MoXeT BO3HUKHYTb Ha Bbixoje (MoM1UMO
ornpeAesieHHOro NpoMeXKyTka BpeMeHU), neperpes, CNOCO6HbI/ CTaTb MPUYNHON
HEeNCnpaBHOCTU, BbICOKOE HanpsXkeHne DC-HbI, HA3Koe HanpskeHne DC-WnHbI,
KOpPOTKOE 3aMblKaHMe Ha BbiXoje.

3awumTa




PykoBOACTBO MO 3KCNayaTauum
NCTOYHWKa 6ecnepeboiiHOro NuTaHus
CEPVA BOKCEP 80 - 120 kBA

VIMIMY/ABC

NCTOYHWKWN BECMEPEBONHOIO NMUTAHUSA

BaTtapes

Konunuectso (12B VRLA)

62 (COCTOUT U3 2-X HE3aBUCUMbIX FPYNM aKKyMynaToOpos,
no 31 eAUHULbI B KaXKA0A)

3HaueHue ToKa 3apsaja

©

HomuHanbHo 0,1C, HacTpansaeTcsa

MowHoCTb 3apsiga

25% oT mowHocTm UBN

CBA3b

Wnrepdeiicel RS232 n SNMP B cTaHAapTHOM UCMOSIHEHUMN,
RS485, ModBus aganTepbl ONLMOHaNbHO

Cyxue KOHTaKTbl OnunoHanbHoO

MpoTokonbl 06MeHa SEC, TELNET

CepTudukatbl

KauecTtBo 1SO 9001

Be3onacHocTb/LVD IEC 62040-1, IEC 60950

EMC IEC 62040-2

O6uwue cBefeHMUs

Pa6ouasi TemnepaTtypa

Ans BN 0°C~40 °C (ana AKB 0 ~ 25 °C)

TemnepaTypa
XpaHeHunsa

Ansa BN -15°C~45°C(Ana AKB-10 ~60°C)

Knacc 3awutbl

1P20

Kopnyc

AHTUCTaTMYecKoe nokpbiTne

BnaxHocTb

0-95 %, 6e3 KoHAeHcauun

Pa6ouas BbicOTa

<1000m, K03¢. KOppeKLUM MOLLHOCTH 1.
<2000m, K03¢. KoppeKLunu moHocTn >0,92,
<3000m; ko3¢. KoppeKLuun Mol HocTu >0,84

XypHan cobbiTnii

500 co6bITWIA C yKa3zaHNEM JaTbl U BpEMEHU

MapannenbHas pa6oTta Ao 8 NBM

gl;?) (Emergency Power CranaapTHO

rl::::qu,;omu::lzp OnuyunoHanbHoO

Bec 322 kr 351 kr 360 kr
Pasmepsl (LU x I x B), Mm 886x776x1657

60
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PyKOBOACTBO no skcnayatauumun
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NMTaHNa

4 CEPVA BOKCEP 80 - 120 kBA
MCTOYHNKWN BECIMEPEBEOMHOIO NMUTAHUA
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PyKOBOACTBO no skcnayatauumun
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PykoBoACTBO Mo akcnayatayumn
VIMI IyA b' MCTOYHMKa 6ecnepe6oiHOro NMTaHNa

v/ CEPVA BOKCEP 80 - 120 kBA
MCTOYHNKWN BECMEPEBEOMHOIO NMUTAHUA

3a gononHuTenbHOM MHGopmaumer obpallanitecs:

000 «LleHTp pa3paboTkn u nccnegoBaHmin «MMMNYNbC»
125171 MockBa, JleHWHrpagckoe ., 4. 8, kopri. 2

+7 (495) 989-77-06

www.impuls.energy

CTpaHa n3roToBneHus: Typuus
[aTta n3rotoBneHus: HaneyataHo B pyKOBOACTBE MO/b30BaTeNs

M3rotosutens: MAKSEL DIS TIC. LTD. STI.
Tuzla Organize Deri Sanayi Bolgesi, 2. Yol, I-5 Parsel, 34957 Orhanli-Tuzla,Istanbul-TURKEY

MmnopTtep: 000 «CUCTEMOTEXHUKA»
125499, r.MockBa, KpoHwTaaTckuii bynbsap, 356

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




