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PykoBOACTBO Mo 3KcnayaTaLuu
m MI Iy A b' : NCTOYHVKa 6ecnepeboiiHOro nuTaHus

v/ CEPUA TPUAT/IOH T 60 - 80 kBA
MCTOYHMKW BECMEPEBOVMHOIO NMUTAHUA

O PykoBoacTee

HacTosllee pykoBOACTBO NpeAHa3Ha4eHo AN Nofb3oBaTesneli MCTOYHUKOB becnepeboiiHoro
nutanma UMMNYJbC cepun TPUAT/IOH T 60 - 80 kBA, mogenein TPUAT/IOH T-60, TPUAT/IOH T-80.

OononHutensHas uHpopmaums
[ns nonyyeHna AononHUTeNbHOU nHGopMaLunm ob ycTpoicTBe 1 ero onuyusix, obpatutecb Ha
odbunLmanbHble CainTbl NPOU3BOANTENS: WwW.impuls.energy

O6HoBNEeHUSs
O6HOBNEHHbIe BEPCUM AOKYMEHTaLMW Bbl MOXeTe HailTK Ha cariTax www.impuls.energy. Bceraa
I/ICI'IOﬂbByVITe nocnegHne Bepcmn pykoBoACTBa.

TpaHcnopTMpoBKa
TpaHCNOpPTHbIE CpeACTBa U FPy30MN0oAbeMHbIe MeXaHU3Mbl JOIKHbI 06/1aAaTh XapakTepucTnkamu,
JOCTAaTOYHbIMU AN15 6e30MacHOro nogbema 1 TpaHcnoptuposku MBI,

”\ HEAOMYCTUM NOABEM TAXE/TIOIO BECA BE3 MOMOLLN
A\

y
«

1 yenosek <18 kr
2 yenoseka 18-32 kr
3 yenoseka 32-55 kr
TpaHCNOpPTHbIE CpeACTBa N FPYy30N04beMHbIE MEXaHN3MbI >55 kr

MepemelaiiTe obopyAoBaHne 6e3 pe3knx yckopeHui. Mpu yctaHoBaeHHbIX B kopnyce VBIM AKB
nepemewate NBMM cneayeT NnnaBHO 1 € 60MbLUEl OCTOPOXHOCTBIO.

Bce npaBa 3alyMLLEHbI.

lMpume4aHue: BBUAY NOCTOSIHHOMO COBEPLUEHCTBOBAHWSA KOHCTPYKLMN U TEXHONOM MM N3TrOTOBNEHMS
Haluel NpPoAyKLUN, BOSMOXHbI yy4YlleHUst XxapakTepucTuk 6e3 npegBaputensHOro yBeAoMaeH s,
He BAMSIIOLLME HA HAZEXHOCTb 1 6e30MacHOCTb dKCnayaTaumm. 3a nogpobHoi nHopmaumein no
NPOAYKLMY Bbl MOXeTe 06palLLaTbCs K MU3roTOBUTEHO:

Joo i e o +7 495 9897706

125171, MockBa,

JleHVHrpagckoe W., A. 8, kopn. 2
+7 (495) 989-77-06

e-mail: info@impuls.energy
web: www.impuls.energy
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PykoBOACTBO Mo 3KcnayaTaLuu
m MI Iy A b' : NCTOYHVKa 6ecnepeboiiHOro nuTaHus

v/ CEPUA TPUAT/IOH T 60 - 80 kBA
MCTOYHMKWN BECMEPEBOVMHOIO MUTAHUA

1/ be3onacHOCTb
®)

1.1. | NpeaynpexaeHus

I'Iepe,a, npoesejeHnemMm pa60T Nno ycTaHOBKe /1 NOAK/HOYEeHNIO VB, HeobXxo4MMO BHMUMAaTENbHO 03-
HaKOMNTbLCA C cojlepXaHnem HacTosALero pykoBoAcCTBa. YcTaHoBKa 1 I'IepBbIVI 3anyck MmoryT 6bITb
ocyLwecTB/ieHbl TO/IbKO aBTOPM30BAHHBLIM NPOMN3BOAUNTENEM MEPCOHANOM.

YcTaHoBKa, HaCTpOVIKa nnepBoe BKAOYEHNE O60pyAOBaHVI9| HeaBTOpM30BaHHbIMU cneunanancTamMmm Mo-
XKETNpMBeCcTN KNoJsioMke oGopyp,osava nTpaBMaMnepcoHana nnm3aBeplnTbCA IeTaabHbIM MCXOA0M.

MBM npegHa3HaveH A1 3KCnayaTauMmn B CTaLlMOHaPHOM BePTUKabHOM MOMOXEHUN.
OBA3ATE/IbHO NOAK/THOYWNTE NBMN K KOHTYPY 3A3EMJIEHUA NEPE/
A NOAKNHOYEHUEM K 9NTEKTPOCETW.

Mpu BbIGOPE YCTPOMCTB 3alMThl, yCTaHaBAMBaeMbIX MO BXOAY MBI HE06X04MMO yUnTbiBaTh, YTO
TOK YyTeUKN Ha 3eM/1t0 MOXeT gocTuraTtb 0,4A.

NP NPON3BOACTBE PABOT MO PEMOHTY U OBCNYXXWNBAHWIO, UBN
/A\ AOJ/XKEH BbliTb OTKJ/TOYEH OT 3JIEKTPOCETU N AKKYMYJIATOPOB.
NEPEA NPOBEAEHVEM PABOT BHYTPU MBN, ANA CHATUA HANPAXKEHNA

C KOHAEHCATOPOB LWNHbI NTOCTOAHHOIO TOKA HEOBXOA4MMO MC-
NONb30OBATb CMELMNANTbHbIN KOMNNEKT PASPAAHBIX PESUCTOPOB.

PeMoHM U 06CAyxHuUBaAHUE

PeMOHT 1 cepBMCHOE 06CNTYXMBaHME MOTYT NMPOM3BOANTLCS TOIbKO NMPOLLUEALLNM COOTBETCTBYOLLee
0byyeHue, aBTOPU3OBAHHbLIM NPON3BOANTENEM NEPCOHANOM.

ANSA OBECNEYEHWSA BESOTKA3HOI PABOTbI OBOPYAOBAHWNA HEOB-
Xo04ANMO NPOBOAUNTDL PEFYNIAPHOE OBC/NTY)XXUBAHUE YCTPOUCTBA.
PEKOMEHAYEMbI/A UHTEPBAJT CEPBUCHOIO OBCAYXXVUBAHUSA - HE

PEXXE O4AHOIO PASABIO/J. (AaHHasa ycnyra npejocTtaBniseTcs aBTo-
pU30BaHHbIM CEPBUCOM U ABNSAETCA N/IAaTHON.)

/2\ HANMPAXEHWE HA LUNHE NOCTOAHHOIO TOKA, AKKYMYNATOPHOTO

MACCBA N KOHAEHCATOPOB MOXXET AOCTUTATb 900B!




PykoBOACTBO Mo 3KcnayaTaLuu
m MI Iy A b' : NCTOYHVKa 6ecnepeboiiHOro nuTaHus

v/ CEPUA TPUAT/IOH T 60 - 80 kBA
MCTOYHMKWN BECMEPEBOVMHOIO MUTAHUA

O6cnyxMBaHe MaccBa akkyMyasTOPHbIX 6aTapell 40/MKHO OCYLLeCTBAATLCSA TONbKO KBaAndu-
LMPOBaHHBIM NMEePCOHaNoM MPOLLEeALLVIM COOTBETCTBYHOLLYIO MOArOTOBKY.

Ytnnunsauns AKKYyMYyNnAaATOpPOB C NCTEKLW KM CPOKOM Cf]y>K6bI, a TaK >Xe HencnpaBHbIX U BblleaLWnX
N3 CTpOA A0/1KHA MPON3BOANTLCA CTPOro B COOTBETCTBUN C MECTHBIMU TEXHNYECKUMWN N 3KOJI0-
rmyeckMMm HopmMamu.

B mecTe ycTaHoBKkM VBIM 40MXKHBI 6bITh NPeAYyCMOTPEHbI CUCTEMbI MOXAPOTYLUEHWA COOTBETCTBY-
tOLLLero Ha3sHaYeHNs.

1.2. | CBo60HOE NPOCTPAHCTBO U A0CTYN
Ce0600HO€ NpoCMPAHCME0O

BeHTUNALMOHHBIE pelleTKn ANa oxnaxaeHns VIBIM pacnonoxeHbl Ha nepejHen, (TPUTOK BO34y-
Xa) 1 3ajHeli (BbIGpOC HarpeToro Bo3Ayxa) naHensx WBMM. ins goctaTo4Horo oxnaxaexHus UbMM s
npouecce paboTbl HEO6XOAMMO 0b6ecneunTb CBO6OAHOE NPOCTPAHCTBO MEXAY YCTPOMCTBOM 1
6AXKaALMM 06BEKTOM MUHUMYM 1 M. criepeaun 1 c3agn. He 0MXHa OCyLLecTBNATECA BpeMeH-
Has UM NOCTOsIHHaA skcnayaTaunsa VBM npu MeHbluem CBO6OAHOM NpocTpaHCcTBe. HapylieHne
JaHHOro TpeboBaHNSA MOXeT NMPUBECTUN K Neperpesy 1 nospexgeHuto VBM.

Aocmyn

TpebyeTcsa obecneunTb CBOBOAHBIV AOCTYN K AnueBol naHenu UBM ana ynpasneHns. Ana npo-
Be/leHNS PEMOHTHbIX paboT 1 CepBUCHOro 06CNYXNBaHNSA, HEOH6XOAMMO 0becneynTb CBO6OAHbIN
JOCTYN K nepeAHelt, 3agHeli 1 6okoBbIM YacTam VIBM. Ecnv mecTo yctaHoBku MBI He npegnonaraet
[OCTYN KyKa3aHHbIM 4acTsiM, HEOB6XOAMMO MpeAyCcMOTPeTb BO3MOXHOCTb BblkaTbiBaHWs VBN c mecTa
YCTaHOBKM, YTO onpejensieT He06XoAMMOCTb NogkatoUeHns VIBM rnbkmm kabenem ¢ He06X0ANMbIM
3anacom no ANuHe.

1.3. | XpaHeHune

MBI aonXeH XpaHUTLCA B MOMELLEHUV C HOPManbHOV BNAXHOCTBIO 1 TeMMNepaTypoii He nmeto-
LMX HeraTBHbIX GakTopoB Bo3aencTBusA. MBM 1 6aTapeiiHble KabUHETbI AOMKHbLI XPaHUTLCS B
OpWrHanbHOI 3aBOACKON ynakoBKe.

HeAOI‘IyCTI/IMO XpaHeHne 1 skcnayatauna MBI B 3anblNeHHbIX MOMeLLeHUsX, ¢ npucyTcTerem
MeTannnyeckomn nbinu, arpeccMBHbIMU CpefaMiK, OTXO04aMM NPON3BOACTBA, BO3SMOXHOCTbLHO MO-
nagaHna XNnakoctm N T.4.

BHUMAHWE:

/ AKKYMYNATOPHbIE BATAPEUN, HAXOAALWMECA HA XPAHEHUW, A,0J1K-
Hbl MEPUOANYECKUN NOA3SAPAXATBCA. UUKNTNYHOCTb NEPE3SAPAAKN
OMNPEAENAETCA NPON3BOANTENIEM AKB.
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PykoBOACTBO Mo 3KcnayaTaLuu
m MI Iy A b' : NCTOYHVKa B6ecnepeboiiHOro nuTaHns

v/ CEPUA TPUAT/IOH T 60 - 80 kBA
MCTOYHMKWN BECMEPEBOVMHOIO MUTAHUA

1.4. | TpaHCcnopTUpoOBKa

TpaHCNopTHOE CPeACTBO M rPy30NoAbeMHble MeXaHU3Mbl O/XHbI 061a4aTb XapakTepucTnkamu,
[0CTaTOYHbIMUM AN 6e30MacHOro nogbema 1 TpaHcnopTuposku BN,

105

@)

e

MBM 1 6aTapeliHble KabUHeTbI MPU TPAHCMOPTUPOBKE JO/KHbI 6bITh YyCTAaHOBNEHbI Ha NanneTax.

VBN TPNAT/TOH T 60 - 80 KBA nocTaBiAOTCA yCTAHOBI@HHbLIMW Ha NanieTsbl c paamepom 870 x 1580
MM (LUXT). BeicoTa 060pyA0BaHMA, yCTAaHOBAEHHOTO Ha NanneTbl, cocTaBnseT npumepHo 1980 Mm.

Mepemewatb VBM cnegyeT nnaBHO U € 60/bLUEA OCTOPOXHOCTLIO. He MeHsATe nonoxeHuve VBN
noc/sie yCTaHOBKW 1 BBO/A B 3KCMJ1yaTaLuio.

2017 7




viny/Abc

NCTOYHWKN BECMEPEBONHOIO MUTAHUS

2/ Onncanne
C

O6wuli eud

1593 mm

PyKkoBOACTBO Mo 3KcnyaTaumm
NCTOYHMKa 6ecniepeboliHOro NMTaHns
CEPUSA TPUATIOH T 60 - 80 kBA

771 mm

‘ 752 mm )
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PykoBOACTBO Mo 3KcnayaTaLuu
m MI IyA b' : NCTOYHVKa B6ecnepeboiiHOro nuTaHns

v/ CEPUA TPUAT/IOH T 60 - 80 kBA
MCTOYHMKWN BECMEPEBOVMHOIO MUTAHUA

Bud cnepedu

® _ -

1 XK-pgucnnei

2 BeHTUNSILMOHHbBIE pelleTKkM 3a6opa Bo3ayxa
3 KHonka EPO (aBapuiiHoe oTK/Il0UYEHME)

4 KHOMKW nepemMeLL,eHsi MO MeHI0

5 MHemocxema pexxnumMoB pa6oTbl

2017 9



MnY/AbC

NCTOYHWKN BECMEPEBONHOIO MUTAHUS

Bud nepedHeli naHeau

PyKkoBOACTBO Mo 3KcnyaTaumm
NCTOYHMKa 6ecniepeboliHOro NMTaHns
CEPUSA TPUATIOH T 60 - 80 kBA

BeHTI/II'IiILU/IOHHaﬂ peweTKa BBGOPE BO3AyXa

BaTapeiiHble npeAoxpaHUTenu n Knemmsl

oxNlaxkjeHve BeinpaMmuTens, uHBepTopa n 9
( A Vp prop Ans nogknoyeHns AKb
3apajHoro yctpoiicrsa)
KHonka npea3apsja WWHbI MOCTOSSHHOTO
peAsapaA 10 Boikntouatens AKb CB4
Toka SW1
- BbIXOAHOW aBTOMaTUYeCKUA BbiKAOYaTeNb
BxoaHoW BbikntovaTens CB1 1"
CB3
BblktouaTenb BXoja cTaTuyeckoro 6anaca -
cB5 12 | Belk/toyaTenb MexaHun4yeckoro 6airinaca CB2
Knemmbl nogkntoveHna BXOAHOro kabens 13 Pasbem nogknveHnsa gatymka Temnepa-
AVHUKM 6aiinaca Typbl AKB
Knemmbl nogknto4eHNA BXOAHOro kKabens 14 CnoTbl A4N151 ONLMOHANbHbIX UHTEPdEenCHbIX
cetn KapT
Knemmbl nogkntovyeHns kabens 3asemneHus 15 | CepBUCHbI/i nopT RS232

KneMMbl noAKnto4eHUs BbIXOAHOTO KaGens
Harpysku

Bepcusa 1.1




PykoBOACTBO Mo 3KcnayaTaLuu
m MI IyA b. : NCTOYHVKa 6ecnepeboiiHOro NMTaHus

v/ CEPVA TPUAT/IOH T 60 - 80 kBA
MCTOYHMKWN BECMEPEBOVMHOIO MUTAHUA

Bud c3adu

1 CepBUCHbI/ NOPT AN NapannenbHoro nogkntoveHuns UbM

BeHTMNsAILMOHHasA pelleTKa BbIGpoca Bo3ayxa (OXaxaeHne
BeinpaMuTens, UHBepTopa 1 3apsAAHOro ycTpoiicTBa)

BeHTMNsILMOHHANA pelleTKa BbIGpoca Bo3ayxa (OXaxaeHne

3 o
TUPUCTOPOB BbINpPAMUTENA 1 6alinaca)

4 BEHTI/IﬂﬂLI,I/IOHHaﬂ peweTKa BblﬁpDCE BO3AyXa (oxna)Kp,eHme
Apocceneii)

5 BeHTI/IﬂﬂLI,I/IOHHaﬂ peweTKa BbIGPOCE BO3AyXa (oxna)Kp,eHme
BHYTPeHHero NnpocTpaHcTBa)

6 BeHTUNSILMOHHAs pelueTKa Bbi6poca Bo3jyxa (oxnaxaeHue

TpaHchopmaTopa)

8 Knemmbl NoAKIOYEHUA BLIXOAHOTO Kabens Harpyskun




PykoBOACTBO Mo 3KcnayaTaLuu
m MI IyA b. : NCTOYHVKa 6ecnepeboiiHOro nuTaHns

v/ CEPVA TPUAT/IOH T 60 - 80 kBA
MCTOYHMKWN BECMEPEBOVMHOIO MUTAHUA

Snekmpuyveckue coeduHeHUs

MBI UMNYNbC CEPUU TPUAT/IOH T
RS232 - Cossb «— 3asemnexne
(Cepeuc)
Pasbem gns <
napannensHoro O‘_ L1
noAKAKYEHNA L2 N
(OnumoHanbHo) O<_ B?A_cew
v Gaiinac
Qe
O«
Cunosbie
L1 kabenn
O__>
Harpyska
PacluMpUTeNsHbIE Pasbembl: M———t—7p L3
SNMP (OnupoHansHo) _N>
RS5485 (OnuymoHansHo) o
Cyxoii koHTakT (OnuroHansHo) ' -~
YnpasneHvie BHelUHe# cpeaoi
(OnumeHaneHo)
ANCTaHLMOHHaRA NaHenb + | NonoxwmrensHo
ynpasneHs (OnuMoHabHO) DC wuHa + O— I. 3apAXeHHas rpynna
BHewkwi TemnepaTypHbili aKKYMYNATOPOB
AaTHMK aKKyMYNaTOPOB . (3w)
Jlpyriie NoAoGHbIe akceccyapel Heiitpans (K o
TPULATENBHO
00HOBPEMEHHD BOIMOJHHO DC wuHa - ( ) I S 3apfxeHHadA rpynna
nodkoyerue mossko dayx 1 'l + AaKKyMynaTopos
onyui! (Bluwr)
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PykoBOACTBO Mo 3KcnayaTaLuu
m MI Iy A b' : NCTOYHVKa 6ecnepeboiiHOro nuTaHus

v/ CEPUA TPUAT/IOH T 60 - 80 kBA
MCTOYHMKWN BECMEPEBOVMHOIO MUTAHUA

2.1. | O6wasn uHpopmaumsa
MpuHyun delicmeus UBI cepuu TPUAT/IOH T
I/IMI'IVAhI: WBIM TPUATIIOH T

WCTOMHWKN GECTEPERDRHOTD MVTARMA

SEEHC I OB TONONOTMA SNEKTPUYECKUX LEENEWN
nepeitiouatens
cB2
e S
¥
ol
Npepwasrens
Harpysn
Tt Sxome mpesorpaiTens - ca3
Bxoa-L s v:/ . —[;f‘_, a:/u Buoxoa L1
ens e i vy S %
- . — ; P
Lo F3 1681 1GET .
Boats e ; - (ACIDC) ‘ cAe) R o SR
—— - Heipans
Fa D FS MNpeacxpanient
sarapeu
Npepuisarenn
Barapen
cBa
| Moy aweyeynaropos
| (yenoasoe oBoaHavenme)
H
H
31X sarapen ’E/' 31X sarapen
1
|
H
H
|
H
|
|
!
H
i

BkntoueHwne VIBM Heobxo4MMO HaumHaTb C npej3apsaja WMHbI NOCTOSHHOMO TOKAa C MCMNOb30BaHNeM
COOTBETCTBYHOLLEN KHOMKW, yAepXunBas €€ B HaxaToM COCTOSIHMM 10 CeKyHA, MOC/1e Yero BKNUYNTb
aBToOMaTuyeckuii Boikaovatens CB1. Mocne 3T0ro cooTBeTCTBYOLWEN KOMAH/AON B MEHIO, MOXHO
aKTMBMpOBaTb PaboTy Npeobpasytoleli YacTu MBM. BeinpaMntenb npeobpasyeT nepeMeHHoe
Hanps>XeHune 1 TOK NUTatoLLLel CeTy B MOCTOAHHbIV TOK 1 HanpsXeHue, NoAJepX1BaeT ero Ha 3a-
AaHHOM ypoBHe 415 paboTbl MHBEpTOpa U 3apsaaku AKB. VIHBEPTOP MCNONb3YyeT LUMHY MOCTOAHHOO
Toka 419 $OPMMPOBaAHMSA BBIXOAHOIO CUHYCONAANBbHOIO HanpsiXeHNs GUKCMPOBaHHOIO HOMMUHana
N YacToThl. Mpy BbIXOAe NapaMeTpoOB NUTAtOLER ceTu 3a Npejenbl 4ONYyCTUMOro AnanasoHa no
HaMpsXeHUI NAN YacToTe BbINPAMUTENb NpekpaLlaeT paboTy, a UHBEpPTOp NPOAOAXaeT NUTaTb
Harpysky, ncnonb3sys sHepruto AKb. Harpyska nogkatouaetcs k VIBM yepes BbIXOAHOM N30M1PYIO-
WA TpaHchopmaTop 1 BbikoHaTens CB3.

Mpv BO3HNKHOBEHWUM HEMCNpPaBHOCTY B Npeobpasytoleit yactu MBI, ero neperpyske kpaTkoBpe-
MEHHOW NN ANNTENbHOM, a TakXe Npu He06X0AMMOCTI NepektoYeHNsA Ha MexaHnyeckuii (cep-
BMUCHbIN) balinac, nnTaHe Harpyskun ocyLLecTBAAETCA Yepe3 3/1eKTPOHHbIN (cTaTuyecknin) banac.
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MexaHun4vecknin (cepBuCHbIN) barinac (CB2) ncnonb3yeTtca B cuTyaumsx korga Wbl HencnpaseH nauv
e HeobX0AMMO NpoBeeHre TEXHNYECKOro 06CyXXUBaHUSA AN peMOoHTa. lMepeBoj Harpy3ku Ha me-
XaHUYeCKniA (CepBUCHBIN) Balinac 4OMKeH 0CYyLLLeCTBAAETCA UCKNOUYNTENbHO NOC/1e MPOrpaMMHOro
nepeBoJa vepes MeHo ANCnies Harpy3kn Ha 3N1eKTPOHHbIN (CTaTuyeckuin) barinac. (cm. n.n. 4.1.3.2).

2.1.1. CtaTnyeckunii 6aiinac

VBN UMNYNbC cepun TPUAT/IOH T WTaTHO OCHaLLEHbl CTaTUYeCKUM (3N1eKTPOHHbIM) 6ainacom.
B uenax anHwuii bainaca v MHBEPTOPA MCMONb3YHOTCA YCTaHOB/IEHHbIE BCTPeYHO-NapannensHo,
6bICTPOAENCTBYIOLWME TUPUCTOPLI, 0becrneynBaloLne NepekyeHne Harpyskm Ha 6ainac uam
NHBEPTOp 6e3 npepbiBaHNA NUTaHWA Harpysku. ViHBepTop VBT CUHEXPOHU3UPYETCH C BXOAOM
6alinaca, 06beANHEHHbBIM C FNaBHbLIM BBOAOM WM HE3aBUCUMbIM. YNpaBaeHve nepexkaroyeHmnem
ocyLecTBAAeTCs MMBO B aBTOMaTUYeCKOM pexunmMe npu HencnpasHocTy VIBI nnun ero neperpyske,
nn6o NporpaMMHbIM NyTéM ¢ NaHenu ynpasnenus VIBMN none3osaTenem.

Mcnonb3ys naHenb ynpaBaeHns, Nosb30BaTelb MOXET OCYLLeCTBUTb Mepek/toveHe Harpy3kn Ha
nuTaHve No INHUN CTaTUYECKOoro (3N1ekTpoHHOro) 6alinaca. Mpu paboTe B pexuvme cTaTU4eckoro
6alnaca 1 OTCYTCTBMU HEUCNPABHOCTEN, B C/lydae noTepu NUTaHUsA Ha Bxoze VIBM Harpyska aB-
TOMaTU4ecky NepeBoAMTCA Ha MMTaHWe OT MHBepTopa.

MPUMEYAHWE: Mpu HencnpaBHOoM nHBepTope nnn AKB 1 paboTe B pexunme ctaTnyeckoro bainaca
Harpyska He 3aliuuieHa.

2.1.2. KoHTponb TemnepaTtypbl AKB  perynnposaHumne Toka 3apsija

MBI KOHTponvpyeT TemnepaTypy akKyMynaToOpHbIX 6aTapeli, yCTaHOB/IeHHbIX BO BHeLLHMX baTa-
peliHbIX KabUHeTax NN Ha cTeNNaxax NnocpeAcTBOM AaTumnkos TemnepaTtypbl AKB, nogkitoyaemblx
K VIBM. B cooTBeTCTBUM C AaHHbIMK TemnepaTypbl AKb nponssoanTcs aBTomaTnyeckas perynm-
poBka napameTpoB 3apsija 6aTapeii 4na obecneyeHns ONTUManbHOro 3apsaAHoOro Toka 1 3aLnThl
aKKyMynsTopoB OT nepe3apsajku.

2.2. | Pexxumbl pa6oTtbl BN

WBM cepumn TPUAT/IOH T nocTpoeHbl MO TEXHONOrMK ABONHOrO NpeobpasoBaHna (TeXHONOrns
on-line). Pexumbl pabotel UBT:

* HopMmanbHbIl pexum (pexum Online)
* Pexwum pabotel oT AKB

« Pexwum 6aiinaca

* Pexunm aBTOMaTM4eCcKoro nepesanycka
+ CepBUCHbBIN pexum
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2.2.1. HopManbHbIli pexxum (pexxmum Online)

OCHOBHOU pexuM, B KOTOpoM NBIM nuTaeT HarpysKy, MCNOAb3ys SHEPT VIO BHELLHeN NuTatoLLen ceTu.
Bnok BbINpAMUTENSt MOyYaeT SHepPruo oT CeTU NepemMeHHOro Toka, BeINpAMASeT ee 1 NojaeT Ha
LWNHY nocTosiHHOro Toka MBI, OT WKHBI MOCTOAHHOrO ToKa ocyllecTBafeTca 3apasg AKb n nutaHne
nHBepTopa. IHBepTOp ocCyLlecTBAsSeT obpaTHOe Npeobpa3oBaHMe NOCTOAHHOrO Toka Anst Gop-
MUPOBaHUS BbIXOAHOMO CUHYCONAANBHOIO HaNpsiXeHns GUKCMPOBAHHOTO HOMMHANa U 4acToTbl.

2.2.2. Pexxum pa6oTtbl ot AKB

Mpu BbIXOZe NapameTpoB BXOAHOM NUTatoLLEe CeTn 3a npejenbl AONYCTUMbIX Aana3oHOB Bbl-
npsaMUTeNb OTKAOYaeTcs. IHBepTop B 3TOM C/lyyae NpoAosxkaeT noayyvate nutaHue ot AKB. Mpn
BOCCTAaHOBAEHUWN NapameTpoB nuTatoLLein cetn BN aBTomaTnyeckn Bo3Bpatyaetcs B HopmanbHbIi
pexunm paboTbl. B cnyyae, ecim napameTpbl NUTalOLWeR ceTn He BOCCTaHaBAMBAOTCA 40 MOMeHTa
AOCTVXKEHUS MUHUMANbHO AONYCTUMOrO HanpsXXeHNs Ha LUMHE MOCTOAHHOMO TOKa (MONHbI pa3psaj
AKB), nuseptop MBI npekpaljaeT nnTaHmMe Harpysku.

2.2.3. Pexxum 6aiinaca

PV BO3HVKHOBEHWV Meperpy3Ku B LEenax Harpysku nav BHyTpeHHel HencnpaBHOCTY MpeobpasytoLLelt
yacTu MBI, npu HaxoxXAeHUn napaMeTpoB NUTaKoLLelt ceTn B 40NyCTUMOM AManasoHe, NPONCXoAnT
aBTOMaTu4Yeckoe nepekntoyeHe VIBI B Pexxum ctaTnyeckoro (31eKTpoHHoro) bainaca. Batom cnyvae
noTpebuTe Yepes BCTPOEHHY!HO LieMb CTaTUYeCKoro bainaca noAKIo4aoTca HanpsMy o K BHeLHel
nuTatoLLeii ceTu. Bbixo MHBEPTOPa U BXOAHAs CETb JO/IXKHbI ObITb CUHXPOHMU3MPOBaHbI, B3TOM C/lydae
nepekatoYeHne NponcxoanT 6e3 npepbiBaHNS B NUTaHUN HarpysKku. B cayyae oTCyTCTBUS CUHXPOHU-
3aU1M NHBEPTOPa 1 BXOAHO CeTy Bpems nepekaoYeHns Harpysky Ha nuTaHve Yyepes balinacHyto
JINHVIIO MOXET ANNTBCA A0 15 MUNNNCEKYHA,.

B faHHOM pexwnmMe 3alinTa Harpyskm He obecneymBaeTcs.

2.2.4. Pexknm aBTOMaTMYECKOro rnepesanycka

B cnydae oTkNtOUeHMS HanpsxxeHUs Ha BxoAe, VIBM NpoAoXUT NnTaHne KPUTUYHOR Harpysku 40
BbIK/IFOYEHWNSA MHBEPTOPa Noc/ie AOCTUXEHUNS MUHUMAaNbHO AOMYCTUMOrO HanpsaXeHns Ha WuHe
NocTosiHHOro Toka (pa3psaa AKE) n nepeigeT B pexum oxungaHus. Mocne BoccTaHOBeHWs napa-
MeTpOB CeTU, MPU YCNOBUN, YTO JaHHbIV PEXUM aKTUBUPOBAH B MEHIO HacTpoeK, MPON3BOANTCS
aBTomMaTuyeckunii nepesanyck VBN yepes npomexXyTok BpeMeHU 3ajaHHblli NpejBapuUTenbHO B
MeHto HacTpoek, MBI nepeiigeT B HOpManbHbIA pexXnm paboTbl OT BHELLUHEN NuTatoLLen ceTu.

[JlaHHbI pexxum B cepun TPUAT/TIOH T no ymMonyaHuio AeakTUBMPOBaH.
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2.2.5. CepBUCHbIV peXxum

NBM UMNYNbC cepun TPUAT/IOH T ocHaLLeH BCTPOEHHbIM CEPBUCHBIM (MeXaHU4ecknm) bainacom
CB2, npeAHa3Ha4YeHHbIM 419 NPUHYANTENBHOrO (6€3 BO3MOXHOCTM aBTOMaTN4Yeckoro Bosspara
B HOPMa/bHbI pexum) nepeBoja Harpyskun Ha NMMTaHne OT BHELWHel ceTu 6e3 ee OTK/IYEeHWS,
MUHYS BCe cunosble Lenn BT, Pexunm cepBrcHOro 6ainaca npejHasHayeH 419 BO3MOXHOCTY
nposeAeHNa 06cnyXnsaHusa 1 peMoHTa MBI (C NoAHbLIM 06ecTounBaHNEM ero CUN0BbIX Lienew 1
Lenew ynpasaeHWs) NpU COXPaHeHUN MUTaHNA Harpy3ku. Jns obecneyeHns 3aWnTbl HarpysKku
CepBUCHbIV Balinac BbINONHEH Ha OCHOBE aBTOMaTUYeCKOro BbIKAt0OUYaTeNs.

2.3. | YnpaBneHue AKB.

MBI npeaHasHaveH And paboTbl C repMeTUYHbLIMU CBUHLOBO-KMCIOTHBIMW akKyMynsiTopamu ¢ Kna-
naHom cépoca (VRLA), ycTaHaBVMBaeMbIMY BO BHELUHUX 6aTapeliHbIX KabuHeTax Uamn Ha cTennaxax.
OfHa nnHelika akkyMynsiTopoB, NoAktouaembix K BMM, coctont ns 62 AKB HOMUHaNbHOro HanpsXkeH s
12B c dopmMumpoBaHmneM cpegHen Toukn, noaxkntodaemoit k Heitpanu N (HyneBoMy NpoBOAHMKY). Jn-
Helika AKB cOCTOUT 13 NONIOXUTENbHOW 1 oTpuLaTensHon rpynn AKB, KaxAas 13 KOTOpbIX COAEPXUT
nocnefoBaTeNbHO COeANHEHHbIe aKKyMYyaTopbl B kKonnyecTse 31 wT. EMKoCTb nogkatouaemelx AKb
BbIOMpaeTCcs B COOTBETCTBUM C TpebyeMbiM BpemeHeM aBTOHOMHOW paboThbl

2.3.1 HopManbHbIi peXXnm paboThbl.

3apsa0 NoCMOSAHHbLIM MOKOM

Ha HavanbHOM 3Tane 3apsaaku AKB, korga akkyMynaTopbl paspsiXXeHbl, Bbinpamutens VBN ocyuiecT-
BNAeT 3apaj b6atapeli NOCTOAHHbLIM TOKOM GUKCMPOBAHHON BENNYMHBI. BennymnHa 3apsagHoro Toka
onpejensetcsa napametpamun AKB v 3agaétca npu eoje VIBI B skcnnyaTtaymto. Kak npasuio, Tok
3apsja orpaHnynBaeTca 3HayeHeM B 1/10 0T EMKOCTV MOAKAOYEHHbIX 6aTapell. Beinpamntens
KOHTPOAVPYET HanpsaXeHne Ha WIHE MOCTOAHHOIo ToKa 1 Npu A0CTUXEHUN 3a4aHHOT0 YPOBHS
HanpsAXeHNs BbINPAMUTENb NEPEXOANT B bydepHbIi pexxm paboThbl.

3apsadka AKb 8 6ygpepHom pexcume

B aHHOM pexume paboTbl BLINPAMUTENSA MPOU3BOANTCA MNOAHbLIV 3apaj AKB NoCTOSHHBIM Hanps-
xeHnewm. Mpu goctmxeHnn 100% 3apaga AKB, ToK cHUXaeTcs 40 BENINYNHBI, KOMMNEHCMpPYoLLei
camopaspsag akkymynatopos. AKE npv 3TOM NOCTOAHHO MNOAKAOUEHbI K LUMHE MOCTOAHHOMO TOKa,
HaxoAsaTca B bydepHoM pexunme. HanpsaxeHune 3apsaja B bydepHoM pexnme ANa CBUHLOBO-KUCNOT-
Hbix AKB onpegenset nponssoantens AKE. YpoBeHb HanpsiXXeHUss aBToMaTnyeckn perynmpyerca
B 3aBMCMMOCTM OT TemnepaTypbl AKB, n3mepsiemoii TemnepaTypHbIM faTumkoM. BeanumnHa Tem-
nepaTypHOl KOMMNeHcaLunmn HacTpaneaeTca Npu nepsoM 3anycke VB 1 gonxHa 6bITb U3MeHeHa
npun 3amMeHe akKyMynsTopHbIX Maccneos Ha AKB gpyroro Tuna.
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3awuma AKb om 2ay6o0ko20 paspsda

Ana ncknoveHnsa nospexaeHns AKb B npouecce paspsja, ecim B xoge pabotbl VIBM oT akkymy-
NATOpa HanpskeHne 6aTapeiHOro MaccMBa JOCTUraeT MUHUMANbHO AOMYCTUMOTrO ypoBHS, VBT
oTkNYaeTcs. MMHMManbHOE HanpsiXeHne paspsja B pacyeTte Ha ogHy siveliky AKb HacTpansaeTcs
ANA CBUHLOBO-KNCNOTHBIX akKyMynaTopoB B npejenax 1,6-1,75 B.

Hacmpolika cuzHana «Hu3skuli 3apsd AKb»

Mpw paboTe VB 0T akkyMyNnsTOPOB, NPY CHUXEHWM yPOBHS 3apsiga AKB npu 4oCTUXEHNM 3HaUYeH NS
ocTaTo4HOM émkocT AKB B 40% OT MOAHOM eMKOCTI, MOJaeTCs 3BYKOBO 1 CBETOBOM aBapuiiHbIi
curHan «Huskuii 3apag AKB». 3HaveHne 40% ycTaHOBAEHO MO YMOMYaHMIO Ha 3aBOJe N3roToBMN-
Tesie U MOXEeT 6bITb U3MEHEHO NoJib3oBaTtesiem B npegenax mexay 20% v 70% ot nosiHoro 3apssa
6atapeu. [laHHbIN CUTHaN HOCUT MHPOPMALIMOHHbIV XapakTep 1 nNpejaynpexjaet 0 BO3MOXHOM
CKOPOM OTK/IIOYEHUM MUTaHWA HarpysKu.

2.3.2. PacwumpeHHble pyHKUMM (TecTbl AKB), aBTOMaTMyeckoe TecTupoBaHue.

Mpwv HacTpolike MBI no 3anpocy Nonb3oBaTens MOXeT 6bITh akTUBMPOBaHa GyHKL WA neprognye-
ckoro aBTomatuyeckoro Tecta AKB. Mpuatom UBIM c 3agaHHON NepUOANYHOCTbIO ByAeT MPOBOANUTL
yacTuyHbI pa3pag AKB 40 90% eMKOCTU C Lie/iblo OLLeHKM COCTOSAHUS akKyMyNIATOPHOro Maccuea
1 nepepacyéta BpeMeHN aBTOHOMHO paboTbl. [10 pe3ynbTaTam TecTa BbIBOAUTCSA COOb6LLEHMEe O
cocToaHnn AKE, «xopoluee» npu onpegeneHnn emkoct AKB B npegenax HOMUHaNbHOW 1 «3amMe-
HUTb» NPU BbIABNEHUN CHIKeHMA obLielt emKkocTh AKB HVXe MUHMManbHbIX 4ONYCTUMbIX 3Ha-
YeHnin. MepnognuHocTb TecTupoBaHus AKB MoxeT BbITb ycTaHOBNeHa B Npejenax 30-360 gHeid,
YCTaHOB/IEHHBbI MO yMONYaHUIO MHTepBan TecTupoBaHus AKB coctaBnsieT 90 AHein.

BHVMAHWE: Echn no pe3ynbTaTaM TecTa BbIBOAUTCS coobLieHne «3a-
MEHUTb», 3TO 03HaYaeT, YTO NOJIyYeHHble pe3y/ibTaTbl COOTBETCTBYIOT
ocTaTo4yHO émMKocTU MeHee 80% OoT 3HaueHU ana HoBow AKB. fank-
Heliwas akcnayaTaumsa Takux AKB He rapaHTupyeT 3alnTy Harpysku.
TpebyeTcsa gononHUTenbHas AMnarHocTuka 6atapeiiHoro maccmea, ANS
NPUHATUA peLleHns 0 AafibHENLWNX JeCTBUAX.

TecT AKB Tak xe MoxeT 6bITb 3anyLyeH: Monb3oBaTenem c nepeaHen naHenn VBT, yepes nHTep-
deiic Telnet, c nomoLbio creymnanmsnposaHHoro MO, Yepe3 KOMMYHUKaLNOHHbIA MOpT RS232 nnun
onuunoHanbHy kapTy SNMP.

Lenbto nposegeHnsa Tectos AKb aBasieTca nposepka BO3MOXHOCTN o6ecneveHns MUHUMaNbHO
A0NYCTUMOrO BPEMEHW aBTOHOMUW MPY OTKAKOYEHNW BHELLHeR ceTh. [l1a CBOeBPEMEHHOr0 Bbl-
ABNEHNSA BO3MOXHbIX OTKa30B PEKOMEHAYeTCA peryaspHoe NpoBejeHve TeCcTpoBaHNs 6aTtapei
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NCTOYHWKN BECMEPEBONHOIO MUTAHUS

.2.4. | NaHenb ynpaBneHus

MaHenb ynpaBaeHUs COCTOUT U3 MHeMocxeMbl, KK-gncnnes, KHONKM aBapuiiHoro otk atodeHms (EPO)
N KHOMOK yrpas/iieHns. MaHenb No3BoAsSeT NPOU3BOANTL HacTpoliku VBT, ynpaBnaTe pexnmamu
ero paboTbl, NpocMaTprBaTh NapaMeTpsbl, TekyLee COCTOAHME 1 XXYypHaa CObbITUN.

\_ MHeMocxema pexxmnmoe paboTul
XKK-gucnneid
KNaBuILN MEHI0

KHonka EPO

1 NuavkaTop BeinpamuTens (ceetoanon)
MuraeT npu cTapTe 1 pocTe HanpsikeHus Ha DC WwirHe. FfopuT Npu paboTe BINPAMUTENS.
2 Boinpamutens
NuavkaTop paspagkun AKB
3 FopuT B pexume paboTtbl oT AKB. Muraet npu 3anycke UBM B pexrme pa6oTbl oT AKB (6e3 BHellHero
3N1eKTPOCHabXeHNs).
NuavkaTop 3apagkn AKb
4
loput npu 3apaake AKB.
5 AKB
6 NuBepTop
7 MHanKaTop pa6oTbl Yepes cTaTUyecknii 6anac
FopuUT NPV NUTaHUK Harpysku Yepes Lens cTaTuyeckoro bainaca.
s MHankaTop pa6oThl Yepes UHBEpPTOP
FOpuUT NPV NUTaHUN Harpyskun oT MHBepTopa
9 NHankaTop TpeBor (oWwWn60okK)
10-13 | KHONKM meHto
14 KHonka EPO (ABapMiiHOro OTK/Il0YEeHUSI MUTaHUS)
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MaY/AbC

NCTOYHWKN BECMEPEBONHOIO MUTAHUS

bsok-cxemMa MeHHO

TNABHbIV SKPAH

Mpowussogutens - Mogens UBIM
[lata - Bpems

YpoBeHb Harpysku B MpoueHTax
YposeHb 3apsaa AKB B MpoueHTax
OcTaBlleecs Bpemsa ABToHOMUMK

MeHto KoHTposb
MeHto CraTyc
MeHto HacTpoliku
MeHtio 3anuck
MeHto CepBuc

Pexwum UBM - Tekyuwne Tpesoru

naBHoe MeHto

KOHTPO/J1b CTATYC HACTPOWIKW
Crapt CeTb [lata v Bpems .
Cron Beixog [aTta Yct. AKB 3AMNCh CEPBUC
Mepexog Ha barinac ABTO PecTapT Kop CobbITuA *CepBUcHoe
Baiinac bat. ABTO TecT AKB AaTa MEeHI0 O0CTYMHO
Mepexoa Ha VBN TemnepaTypbl SKpaH Bpems TONbKO ANA aB-
BbicTpbIf TecT MHBepTop Mpeaynp. 3ByK. NHPpopmaLms o TOPU30BaHHOro
AKB Tpesoru CurHan CobbITuKn nepcoHana.
Tect Cratyc AKB NHdopmauums o A3bIK
Cron Tect AKB Men O6MeH [laHHbIMK
BAT.
HanpsxeHne
CETb Tok
YacTtota Temnepatypa
Tok . MpoueHT 3apsaaa
HanpsaxeHue BAUMAC OcraBlueecsi Bpems
MonHas MowHoCTh YacToTa TPEBOIU ABTOHOMHOW PaboTbl
AKTMBHas MowWHOCTb Tok AKTVBHBIE TPEBOTU PesynsTat MocnesHe-
®dakTop MowHoCT HanpsixeHue ro Tecta
[Jata Cnegytouiero
TecTta
BbIXOA TEMMEPATYPA MH®OPMALNSA O
?acmTa BbinpsimuTtens WNHBEPTOP MBn
oK MHBepTop HanpsixkeHue Bepcus MO
MR NS [l UG AR Tok ? CepuiiHblii Ne

AkTMBHaa MoLWHOCTb

bat.

MonHaa MowHOCTb

PeakTusHas Molu- Barinac AkTuBHas MowiHocTL HanpsxeHune
HOCTb JApoccenn YacToTa

PakTop MoLHoCTN KonnyectBo AKE B
MonHas MowHOCTL JNlnHelike

MpoueHT Harpyskun
Kpect ®akTop

EmkocTb AKB
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2.4.1. HayanbHbI DKpaH

Mpu BkAtoueHnn UBIM Ha nepegHeli naHenu otobpa-
XaeTcs HavanbHbIA 3KpaH. Ha HeM oTobpaxeHbl:
MponssoanTens - HauMeHoBaHne moaenn UGB, Te-
KyLLlas aTa 1 Bpems, ypoBeHb Harpy3Kku B MpoLeHTax,
yposeHb 3apsifa AKb B npoLeHTax, pacuétHoe BpemMs
aBTOHOMHOW paboTbl NPV JaHHOV Harpy3ske, pexmnm
pa6oTbl MBI, TekyLne TpeBOry, a Tak e MyHKTbI
rNaBHOro MeHto. B cnyyvae Hannuma aBapuiiHblx co-
06LLIeHNIA, OHM OTObpaxatroTcs B «beryLieri» cTpoke
B HVKHEI NeBOo YacTy 3KkpaHa.

|_|pl/l HaXoXAeHNN B NHO60M APYrOM MEHIO, MPUN OTCYTCTBUN aKTUBHOCTU (Ha>aTmnsa KHOMOK) B TeyeHue
NATU MUHYT, CUCTEMa aBTOMATUYeCKN BEPHETCHA K Ha4albHOMY, KOPHEBOMY MEHIO 3KpaHa.

2.4.2. TnaBHoe MeHIO

Ncnonb3ysa kHonky BBO/, nepeiianTe oT Havanb-
HOr0 3KpaHa K 0OCHOBHOMY MeH!0.

HOHTPOAE

2.4.3 HaBurayus no meHio

Ana HaBurayum No MeH UCMONb3YT KHOMKKW
BBEPX/BHW3. Ansa nepexoja B NOAMEHIO NCMOb-
3yiiTe knasuwy BBO/, Ansi Bo3BpaTa B NpeAblayliee
MeHto - ESC. MogmeHIo ynpaBieHns mokasaHo c6oky.

HekoTopble MEHI0 COCTOAT N3 HECKONbKIMX CTPaHUL,.
[ns nepexofa MexAay CTpaHULL @MU UCMONb3YTe
KHonku BBEPX nnn BHW3.

MeHto BKAOUAIOT M3MeHAeMble HaCTPOWKY, Takne
Kak ON/OFF, NpofonXnNTeNbHOCTb, KOIMYECTBO U
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MCTOYHMKWN BECMEPEBOVMHOIO MUTAHUA

Apyrue. YTobbl MU3MEHUTb HacTPOWKK B 3TUX MeHto, BeibepuTe nsmeHsemoe 3HadeHne npu no-
Mol kHonku BBOZ. Ncnonb3ys kHonky BBEPX/BHW3 HacTpoiiTe HOBOe 3HaueHre 1 coxpaHuTe
HaxaTtnem Ha BBOZJ. [lna BbixoZa N3 MeHo Haxmute ESC

2.4.4. MeH10, 3al4ULLEHHbIE NaposieM

HekoTopble MeHI0, Takune Kak MeHt ynpaBneHus,
3alnLLeHbl naponeM. [11s BBoAa Naposis Hy>KHO Bbl-
6paTb KaxAayto undpy npr noMoLLn kHonok BBEPX/
BHW3 v noaTBepAnTL HaxaTuem Ha BBO/L. Maponb
Nosib30BaTeNIbCKOro MeHto KoHTpoab: 0000.

2.4.5. MeHo KoHTponb

MeHto KOHTPO/JIb BKNIKOYaeT cneaytoLiie KoMmaHabl:

+ Craprt Bkntounte VBT (BbINpAMUTENL U UHBEPTOP)

« Cron BoikitounTb VIBM (BeINpAMUTENb U UHBEPTOP)
Harpyska 6yzeT nepek/itoyeHa Ha NnMTaHne Yyepes Lienb CTaTUYeckoro
6alinaca

+ lMepexoa Ha barinac MepexntoyeHue VBM B pexunm ctaTnyeckoro 6ainaca

* Mepexop Ha BN MepekntoyeHne VBN B HopManbHbI pexunm (nepesoj Harpysku
Ha NnTaHne Yyepes MHBEPTOP)

* bBbicTp. TecT baT. 3anyck 6bicTporo Tecta AKB

+ Tect Cratyc bar. 3anyck gnntenbHoro Tecta AKb

« Cron Tecrt barT. OcTaHoBka Tecta AKB

Mpv npoBeAeHNY TecTa COCTOSHNA aKKyMynaToOpoB
MBI pa3spsaxaet AKb Ha 10% oT nepBOHayYanbHO-
ro ypoBHs. B 3aBMCMMOCTN OT pe3ynbTaToB TecTa
MCTOUHVIK OLleHVBaeT COCTOSAAHE aKKyMYISTOPHOrO
MaccuBa, Npu y40BNeTBOPUTENBLHOM pe3ysibTaTte
NosiBNSIeTCA COOBLLEHNE «XOpoLLee», NpU HeyA0B-
NIeTBOPUTENIbHOM KaK «3aMEeHUTb».

Yepes 24 yaca nocne 3anycka v ganee yepes kaxzble
24 yaca, Npy 3HaYeHUN CHeTYMNKa TeCcToB paBHOM O,
MBI npoBoanT bbIcTpbIN TecT AKB.



PykoBOACTBO Mo 3KcnayaTaLuu
m MI Iy A b' : NCTOYHVKa 6ecnepeboiiHOro nuTaHus

v/ CEPUA TPUAT/IOH T 60 - 80 kBA
MCTOYHMKWN BECMEPEBOVMHOIO MUTAHUA

MpumeyaHune: Ans ocyLecTBAEHNS BbICTPOro TecTa, akkyMysaTopbl A0KHbI 6bITb MONHOCTEIO
3apsixXeHbl U BbljepXaHbl B cOCTOAHMY «floating» 1 yac. na ocyllecTBAeHMA NNTeNbHOro TecTa
COCTOSIHUS aKKyMYNATOPOB, NOCNEAHNE JOMXKHbI 6bITb MONHOCTLIO 3aPsiXKeHbl U BblAepXXaHbl B
TakoMm coctosiHmu (floating) 5 vacos.

TecTpoBaHune AKB MOXeT OCYLLLeCTBASETCS C Nepejayeil SHeprviv B NMTatoLLyto ceTb, He3aBUCMMO
OT BEIMUUHBI MOAK0UYEHHO K MBI Harpy3ku. Mpy usMeHeHUM napaMeTpoB CeTU BO BpeMsi TecTa
WV BbIXOAE 13 3HaYeHNit 3a AonycTumMble npegensl, TecT AKB 6yseT aBToMaTUYeCkn OTMEHeH.

B nogmeHto CTaTyC > Bbart. > 0To6pa>KaeTc9|, CYHeTUK BpeMeHW A0 Hadasla cnejytollero tecra.

Mpu Bbi6ope nyHkTa Cton TecT BaT., Bl OTMEHUT TeCT 1 BepHETCA B NpeAblAYLUNI PeXUM paboTbl.

2.4.6. MeH1o cTaTyc

B JaHHOM MeHt0 0To6paXxatoTca napameTpbl NMTa-
toLeli cetn, Boixoga MBI, nuHum 6aiinaca, 6atapen,
Temnepatyp moaynei NbM v 6atapeiHoro maccrBa,
MHBEPTOPA, a Tak Xe aBapuiiHble CUrHabl 1 06Las
nHpopmauums o NBT.

Cemso
UP, |, F,UL Hanpsi>keHvie, TOK 1 YacToTa Mo KaxAon pase (pasa-HenTpanb),
NNHEeRHbIe HanNpPsXXeHNs
S, P, PF AKTUBHas, peakTUBHas MOLLHOCTb 1 KO3 PULIMEHT MOLLHOCTI MO Kax 0N pase
Beixod
UP, |, FEUL HanpsixeHune, TOK 1 yacTtoTa no Kaxaor ¢ase (basa-HenTpanb),
NVHEeRHbIe HanNpPsXeHNs
S, P, PF AKTVBHas, peakTBHas MOLLHOCTb 1 KOIGPULIMEHT MOLLHOCTI MO KaX A0 pase
L, CF MpoueHT Harpysku no kaxzaon pase, Kpect-dpakTop
baiinac
UP, I, F HanpsixeHue, TOK 1 YyacToTa no kaxaon ¢ase (bpasa-HenTpanb)
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MaY/AbC

PykoBOACTBO Mo 3KcnyaTaymm
NCTOYHMKa 6ecniepeboliHOro NMTaHns

CEPUA TPUAT/IOH T 60 - 80 kBA

NCTOYHWKN BECMEPEBONHOIO MUTAHUS

bam.

Mode

U, l,°C

Charge
Autonomy Time
Last Test Result

Next Test Date

Temnepamypa
°C,°C,eCeCoC

NHeepmop
u, I, P

Tpesoau

Alarms

Pexxunm paboTbl NBM

HanpsxeHwne 1 Tok 3apsajka, Temnepatypa AKb

MpoueHT 3apaja

MporHo3vpyemoe BpeMs aBTOHOMUW NpU TekyLLelr Harpyske
EmKocTb 1 cocTosiHne AKB no pesyneTataM nocnegHNX TeCTOB

[laTa, Bpemsa n npnbansntenbHaa ANUTeNbHOCTb cneaytoero tecta AKB

TemnepaTypbl: BeinpsMuTens, MHBepTOpa, 3apsiAHOro yCTPoicTBa,
oKkpy>katoLeii cpeabl, 6aTapeli n TMPUCTOPOB baiinaca

HanpsaxeHus (pasa-HeliTpanb), TOK 1 MONHAA MOLLHOCTb MO Kax Aol ¢pase

TexkyLire akTUBHbIe aBapI/IVIHbIe COO6LL|,€HVI9|

UHpopmayus o UBIT

2.4.7. MeHto HacTpoiiku

MeHt0 HacTPOIKIN COAEPXUT CRejytoLine MNyHKTbI:

Aama u epems

ANaHaCTPOVKK AaTbl U BpEMEHW, NCMO/b3Ys «CTpen-
K1» BblbepuTe nepemMeHHble, KOTOPbIe Bbl XOTUTE
HaCTPOWUTb W HaXMUTe Ha kHonKy BBOA,.

Bepcusa MO nHBepTopa, BbINpAMUTENs, nepejgHel naHenu, CPLD
CepuiiHbI Homep VBT

MonHas MOLWHOCTb, yCTAHOB/IEHHOE 3HaYeHWe BbIXOAHOIO HanpsaXeHns
(dpasa-HeliTpanb) N 4aCTOThI

KonuuvecTtBo napannenbHbix anHeek AKB, konnuectso AKB B ogHOM nieve,
eMKOCTb NogkatoueHHbIX AKB (HacTpoeHHble Npu 3anycke)




PykoBOACTBO Mo 3KcnayaTaLuu
m MI Iy A b' : NCTOYHVKa 6ecnepeboiiHOro nuTaHns

CEPUA TPUAT/IOH T 60 - 80 kBA

NCTOYHWKN BECMEPEBONHOIO MUTAHUS

HacTpoliTe 3HaueHe, NCNoJb3ysa «CTPesIKM» U CHOBa
HaXMunTe Ha KHonky BBO/,

Aama ycmaHoeku AKb

Mocne ycTaHOBKM HOBbIX akKyMY/ATOPOB HacTpoliTe
B 3TOM MEeH!0 AaTy yCTaHOBKMY.

Asmopecmapm

B pexume paboTbl oT 6aTapeil, nocae MNoaHOM
pa3pagkn AKB NBIM oTknouyaeT Harpysky v nepe-
XOAUT B peXuM oXngaHunsa. PyHkumna AsTopecTtapT
MOXeT BbITb NCNONb30BaHa ANA aBTOMaTMYeCcKoro
BkatoYeHna MBI v nogadun nUTaHNA Ha Harpysky
rnocsie BOCCTaHOBNEHUA NTaHWS Ha Bxoe B MBI,
Mcnonb3sya nyHKT ON/OFF Bkatounte/oTkAOUUTE
aBTOMAaTUYECKNI 3aNyCK 1 NCNOJb3Ys PACNOIOXEH-
HbIVi HUXE MYHKT NPOAO/IKNTENBHOCTI ONpejennTe,
yepes Kakoli npomexyTok BpemeHun VBIM BkaounT
nuTaHve Ha Harpysky.
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MaY/AbC

NCTOYHWKN BECMEPEBONHOIO MUTAHUS

Aemo mecm 6am.

[laHHas GyHKUMA MOXeT 6bITb akTUBMpPOBaHA ANS
nposejeHNs aBTOMATUYeCKoro Tecta batapei 6es
yyacTus nonb3oBaTtens. YCTaHOBUTE BPEMEHHO
NHTepBa A0 NpOBeAeHNs CaesyroLLero TecTa.

MpumeyaHue: Aemo mecm 6am. AHanorn4yeH 6bi-
CTpoMy TecTy baTapeli.

JKkpaH

Ans ynyylieHns otobpaxeHns nHGopMaLnn Ha ANC-
rnsee B pasHbIX yCJIOBUAX OCBELLEHHOCTU, MOXHO 13-
MEHUTb HAaCTPOMKM KOHTPACTHOCTMW ANCTEs.

Mpedynp. 38yk. CuzHaA

BkntoyeHne/oTkN0UEHNE 3BYKOBOIO CUrHana Anc-
nnes

2017

PykoBOACTBO Mo 3KcnyaTaymm
NCTOYHMKa 6ecniepeboliHOro NMTaHns
CEPUSA TPUATIOH T 60 - 80 kBA
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MnY/AbC

NCTOYHWKN BECMEPEBONHOIO MUTAHUS

PyKkoBOACTBO Mo 3KcnyaTaumm
NCTOYHMKa 6ecniepeboliHOro NMTaHns
CEPUSA TPUATIOH T 60 - 80 kBA

A3bIK

YcTaHOBKa si3blka gncnaes

Ces3b

Mo3BonsieT BbI6paTb NPOTOKON 06MeHa AaHHbIMY
RS232. BapuaHTbl: SEC 1 Telnet.

2.4.8. MeHt 3anucb

B MeHto 3anucb oTobpaxarotcs 4o 500 nocnegHnx
COBBITUI, TakMX Kak U3MeHeHVe napaMeTpoB Nu-
TawoLLlen cetu, uameHeHume coctosHna MBI, ntobble
AeNCTBUS C HUM, a TakxXe aBapuiiHble cO0bLLeHNS
n Apyrue.
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MaY/AbC

NCTOYHWKN BECMEPEBONHOIO MUTAHUS

Mpv NnpocMoTpe 3anucein HaxmuTe Knasuwy BBO/,
NS BbIBOAA AeTaNbHOW MHGOPMaLMKM MO CObbITHIO.
B JaHHOM MeHI MOTyT 6bITb MPOCMOTPEHbI BCE 3a-
nucu, 3aprKcnpoBaHHbie B namsaTu VIBM.

Mcnonb3yiiTe knasuwu BBEPX 1 BHU3 anqa nepe-
MeLLEeHNSA MeXAY HOBbIMU 1 CTapbIMW 3aNUCAMU.

2.4.9. MeHto CepBuc

CepBUCHOE MEHI0 3aLMLLEHO AOMONHNTENbHbBIM
CepBUCHbIM Naposem. JJoCTYNHO TONbKO YNOAHO-
MOYEHHOMY NepcoHasy cayx6bl TeXHU4eckoro o06-
CNYXNBaHWS.

2017

PykoBOACTBO Mo 3KcnyaTaymm
NCTOYHMKa 6ecniepeboliHOro NMTaHns
CEPUSA TPUATIOH T 60 - 80 kBA




PykoBOACTBO Mo 3KcnayaTaLuu
m MI Iy A b' : NCTOYHVKa 6ecnepeboiiHOro nuTaHus

v/ CEPUA TPUAT/IOH T 60 - 80 kBA
MCTOYHMKWN BECMEPEBOVMHOIO MUTAHUA

3/ YcTaHoBKa
00

3.1. | YctaHoBKa ogunHouHoro UBIM

BaTom pa3gene npejctasneHa HGoOpMaL s 0 MePONPUSATUSX, TPeByeMbIX K BbINONHEHWIO Mepes
BBOZAOM MBI B3KcnnyaTauuto. Kpome TOro, 34eCh Bbl CMOXeTe HaliTV MHGOpMaLMto 06 0CO6eHHO-
CTSX, Ha KOTOPbIe HY>XHO 06paTUTb BHUMaHWe B xo4e noarotoske VBM K BBoAyY B 3KCnyaTaLuio.

3.1.1. NpeaynpexaeHuns

YctaHoBKa VBN pgosdkHa ocyWwecTBAATLCA akKKpeaUTOBaHHbIM VM-
NYNbC nepcoHanom. FapaHTUA Ha o6opyAoBaHue AelicTBUTENbHa
TonbKo nNpuyctaHoske NBM ceptneuuymposaHHsimu lMponssoautenem
Cneymnanucrtamu.

OnacHocTb nopa>XeHusd 31IeKTpuyecknm TOoKOM!

HanpsikeHne Ha WKHe NOCTOSIHHOIO TOKa 1 CyMMapHoe HanpsixxeHve 6aTapeliHoro Maccuea npe-
BbllaeT 800 BonbT. He06X0AMMO CTPOro cobtofaTb Mepbl MPeAO0CTOPOXHOCTY MPU BbIMONHEHNY
MOHTaXHbIX paboT. Heo6x041MMO NCNONBb30BaTb CPEACTBA MHAMBUAYaNbHON 3awmTbl (CA3), Kak
OCHOBHble, TaK 1 BCMOMOraTe ibHble, a TakXKe ANINeKTPUYEeCKUn MHCTPYMEHT NpU MOHTaxe n je-
MOHTaXe akKyMynaTOpHbIX 6aTapen 414 3aLLnTbl OT NopaxatoLwmx ¢akTopoB 31eKTpUYeckoro Toka.

Mepey ycTaHOBKOI NpoBepbTe akKyMynAaTopHble 6aTapen Ha npeamMeT noBpexaeHuii. He gony-
CKaeTcs UCNoNb30BaHKe akkyMysSTOPHbIX 6aTapeli ¢ MeXxaHU4eckMY NoBpeXAeHSaMU Kopryca
VAN MOBPEXAEHVNAMMN KAeMM.

AKB cogepxaT KMcnoTy. Mpu KOHTaKTe CoAepXMMOro 6atapeli ¢ KoXel HemezleHHO NPOMbITb
MeCTO KOHTaKTa BOJOW, MPpW NopaxeHN HEO6XOANMO 06PaTUTLCS B MeAVLIMHCKOE yupeXxaeHne
ANSt OKa3aHNA HEO6XOAUMON MOMOLLM.

Mepes Hauyanom paboT CHYUMUTE BCe MeTaNMyeckrie yKpalleHns 1 akceccyapbl (4ackl v np.).

WMBM paccunTaH Ha paboTy B TpexdasHbiX YeTbIpeXNpPoOBOAHbIX (+3a3eMieHne) ceTAX NepemMeH-
Horo Toka Tuna TNC-S; TNS nan TT (B nocnejHem cayvae ncnonb3osaTb Y30 Ha Bxoge WBI He
pekomMeHAyeTCs), COOTBeTCTBYOWMNX cTaHAapTy IEC60364-3. Mpu yctaHoske UBIM B TpexdasHbix
TPexnpoBOAHbIX CETAX HEOOXOANMO NCMNONBb30BaTb OMNLMOHaNbHbI TpaHchopmaTop, Mpeobpasy-
IOLLMNI TPEXMPOBOAHYHO CeThb B YETLIPEXMPOBOAHYHO. MPY MOAKNOUYEHUN K CETU C U30NMPOBAHHOM
HelTpanbto (IT) HeobxoAMMO MCNONb30BaTb Ha BxoZe B VB 4-x NONtOCHbI aBTOMaTUYeCKUIA pa3mbl-
KaTenb. BcTaHgaapTe IEC60364-3 MOXHO 03HAKOMUTLCA COCOBEHHOCTAMM JaHHbIX ceTell NoAPOBHO.
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PYKOBOACTBO M0 3KCnayaTauuu
m MI IyA b' : NCTOYHMKa 6ecniepeboliHOro NMMTaHns

v/ CEPUA TPUAT/IOH T 60 - 80 kBA
NCTOYHNKU BECTMEPEBONHOIO MUTAHNA

3.1.2. MpeaBapuTenbHbIE MPOBEPKU
Mepes HayaNoOM MOHTaXHbIX paboT HEO6XOAMMO BbIMONHUTbL CAeAYOLWNIA NepeyeHb NPOBEPOK:

+ [poBepuTb OTCYTCTBME NOBPeXAeHUIA kopryca VBN, ero yacteit 1 akkyMynsaTopos.
« MpoBepuTb COOTBETCTBME TUMA U MoLHOCTKN MBI, ykasaHHbIX Ha Koprnyce, TpebyeMbiM B COOT-
BETCTBUMW C MPOEKTHOM AOKyMeHTaLumel Tuny n mowHoctu MBI,

3.1.3. Pa3melleHune

MBI 1 akkyMynaTopHble 6aTapeun npeHa3HayeHbl 419 pa3MelleHns N UCMOb30BaHUA BHYTPY
nomMeLyeHwuiA. YCTaHOBUTE YCTPONCTBO B MPOXAaHOM CyXOM NMOMeLLeHMN, C AJOCTaTOUHON BEeHTH-
naumnein, AoNyCTUMON BNaXHOCTbIO 1 TeMnepaTypoil.

3.1.3.1. Mo3uynoHuposaHne VBT

B UBM MMNYNbC cepun TPUATIOH T 60 - 80 KBA, 3a6op Bo3/yxa oCyLLecTBASETCS C INLEeBOM
cTopoHbl VIBM, a HarpeTbli BO34yX BbIBOAUTBLCS C 3afHeW CTOPOHbI. TOUKN BXOAa U BbIXOAA BO3-
AyXa He A0/KHbI 3aKpbiBaTbCH, 30HbI 3a60pa 1 BbI6POCA BO3AyXa AOMXKHbI 6bITb CBO6OAHLI. VBT
JONXKeH 6bITb pa3MelleH B MecTe, YAaleHHOM OT UICTOYHWKOB NMOBbILLIEHHOW ONacHOCTU, BHE 30HbI
BO3MOXHOI0 KOHTaKTa C BOAOW UAU UHBIMU XXUAKOCTAMN.

Ecnn nomewteHne nveet BbICOKWI YPOBEHb 3anblNIEHHOCTU, AO/IKHbI MCMO/Ib30BaTbCA d)VI}'IprbI,
KOTOpbIe MOCTaBAATCA ONUMOHaIbHO. Mcnonb3oBaHue AaHHbIX q)l/lﬂprOB ocyLiecTB/IdAeTCA B
COOTBETCTBUN C UHCTPYKLUUAMK MO 3KCNayaTaunn.

MBI aBsieTCA NCTOYHMKOM TenoBblAeNneHns, onpejensembim ero KM/ v nogKA0OYeHHOV K Hemy
Harpyskoi.

JaHHble, NpuBeAeHHble B TabanLie, MOXHO UCMONb30BaTh AN NOA60pa CUCTEMbI KOHANLMOHNPO-
BaHWs BO34yXa A/1f MOMeLLeHNs, B KOTOPOM 3KcnayaTmpyeTtcs VBT.

Wnen KonnuectBo, BTE/4ac ana oxnaxaeHua* MakcmmanbHoe 3HavyeHue BTE/yac npu
100% (HennHeHOW) Harpyske

60kBA/60KBT 12300 14800

60KBA/54kBT 11100 13400

80kBA/80kBT 16400 19700

80kBA/72kBT 14800 17800

* 3HaYeHUs 00/ICHbI y4UMbIBAMbLCS NPU 8bI6OPe CUCMeMbl OXAANHOeHUA NPU HOPMANbHbIX YCA0BUAX
sKcnayamayuu. PekomeHdyemca npuMeHame cucmemy KOHOUYUOHUPOBAHUS C3aNACOM N0 X071000NPO-
uszeodumenvHocmu 0o 10-20% om mpebyemodi.




PyKOBOACTBO M0 3KCnayaTauum
m MI IyA b' : NCTOYHMKa 6ecniepeboliHOro NMMTaHns

v/ CEPUA TPUAT/IOH T 60 - 80 kBA
MCTOYHMKWN BECMEPEBOVMHOIO MUTAHUA

3.1.3.2. KoH$punrypaumns BHEWHNX aKKyMynsiTOPOB

AKKYMYAATOPbI AOXKHbI 3KCMAYaTUPOBATLCA B MOMELLLeHUN CO CTabuabHOM 1 paBHOMepPHOI No
06BEMY NoMellleHNsi TeMnepaTypoid. TemnepaTypa ABAAeTCs OAHUM KPUTUYECKM BaXKHbIX GakTopoB,
BNVAIOLLMX Ha CPOK 3KCMAyaTauum 6atapeiHoro maccmea. OnTuManbHoOM paboyeli TemnepaTypoli
ANna 6aTapeliHoro Maccusa aBnsieTcs gnanasoH 18-25 °C. YBennyeHve TemnepaTtypbl Bbllle 3TOro
3HaueHMs cokpallaeT CPOK CNyX6bl akKyMynaTOpHbIX 6aTapeil. Heo6x0ANMO n3beraTb yCTaHOBKM
aKKyMyNATOPHbIX 6aTapeli B 30He BO3/4eNCTBUS TeMA0BbIX MOTOKOB.

PekomeHagauunu:

* [lepxuTe akKyMynaTopbl BAANV OT UCTOYHWKOB Tenna.

+ [lepxunTe akKyMynsToOpbl BAANN OT BO34YX03a60pPHbIX OTBEPCTUIA.

* [lepXuTe akkyMynaTopbl B CyXnx NomelleHnax. bnarogapsa asToMmy Bbl pejoTBpaTuTe OKMCIeHne
TEPMUHANO0B 1 BO3MOXHOE BO3HWKHOBEHWNE TOKOB YTeUKN.

+ BbaTtapeiHbix KabnHeTax v NOMeLLEeHNAX aKKyMYNATOPHbIX UCNONb3yATe BbiCTpoAencTBYOLW e
npegoxpaHutenn Tuna akR nanm gr.

+ Bob6aTtapeliHbix kabrHeTax No BO3MOXHOCTU NCMONb3yeTe pa3mblkaTenn 6e3 npejoxpaHnTenei.

+ O6paTuTe 0ocoboe BHUMaHMe, Ha TO, YTObbI 6aTapeliHble MacCUBbI 6bIN 3aLLMLLEHbl OT BO3MOX-
HOr0 BO3/eNCTBUSA BOAbLI UV MHON XUAKOCTN.

+ loMeLeHna akKyMyASTOPHBIX AOKHbI BEHTUIMPOBATLCA COOTBETCTBYIOLMM 06pa3oMm.

+ Mpu pa3smejeHnn AKb Ha cTennaxax MMerTCs OTKPbIThble TOKOBeAyLMe YacTu. B uensax 6eso-
NacHOCTX OrpaHnybTe 40CTYN B NOMELLEeHNE C aKKyMYIATOPHLIMY MOCTOPOHHUX UL, @ TaK Xe
MCnonb3yiTe yKkasaTenu n Tabanuku ¢ npeaynpexaaownmm Hagnncamu.

B Lenax BHeLWHMX akKyMynATOPOB (PacnonoXeHHbIX BHe Kopryca VIBI) fonkHbl ncnonb3oBaTbCs
6bICTPOAENCTBYOLME MpeAoXpaHuTenn. MecTo ycTaHOBKY 610Ka NpeAoxpaHnTeneli JoNXHO bbiTh
MO BO3MOXHOCTN BHEMOCPEeACTBEHHOW 6M30CTN K aKKyMynsiTopam. 3To NoBbIlWaeT 6e30nacHOCTb
paboThbl C aKKYMYNATOPHbLIM MacCMBOM.

KOH®UTYPALLNA BATAP. KABUHETOB BHELLHUX AKKYMYNATOPOB CEPUN TPUAT/IOH T

MouwHocTb MBI (KBA) 60/60 60/54 80/80 80/72
KonnyecTBo akKymMynsTOpOB B Mnyieye 31 31 31 31
Konnuectso nneyvei 2 2 2 2
ObLee KOANYECTBO akKyMyNATOPOB B IMHeKe 62 62 62 62
|_3ap._Makc.@V_akKyMm._makc.(A) 9 8 12 11
|_akKkyM._makc.@V_akkyM._oTKA.(A) 98 89 131 118
Tﬂop::,;):)paHmenb, pekoMeHAyeMblil AN8 3aWNThl BHELIHEero akkyMyns- 150 150 200 200

Hudxe npusedéH npumep pasmeujeHusi BHeWHUX aKKyMy/asmopoe 8 0moes6HOM NoMewjeHuu

Bepcusa 1.1




PykoBOACTBO Mo 3KcnayaTaLuu
m MI IyA b' : NCTOYHVKa B6ecnepeboiiHOro nuTaHns

v/ CEPUA TPUAT/IOH T 60 - 80 kBA
MCTOYHMKWN BECMEPEBOVMHOIO MUTAHUA

PasmewieHne BHewHUX AKB B kabuHeTte
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PasmeweHne BHewHUX AKB B kabuHeTte




PykoBOACTBO Mo 3KcnayaTaLuu
m MI Iy A b' : NCTOYHVKa 6ecnepeboiiHOro nuTaHus

v/ CEPUA TPUAT/IOH T 60 - 80 kBA
MCTOYHMKWN BECMEPEBOVMHOIO MUTAHUA

3.1.4. TpaHcnoptmnposka NBI

TpaHCNOPTHbIE 1N NMOTPY304YHO-Pa3rpy30UHble YCTPOKCTBA AOMKHbI 061ajaTe 4OCTATOYHOW rpy-
30M04BEMHOCTLIO 4151 MepeBO3KY, Pa3rpysku 1 nepemelieHns VBM, akkyMynsTopHbIX 6aTapeit
1N KabUHeTOB.

MBI 1 6aTapeiiHble KabuHeTbl AN TPAHCMOPTUPOBKM YCTAHOBAEHbI Ha NManieTbl U MOTYT pa3rpy-
XaTbCA BUAOYHBIMY MOrPY34NKAMU NN MHOM NOZOBHON TEXHWKOA.

Heobxo41MO NPoSABASATL 0CO6YH OCTOPOXHOCTL NPpU NepemeleHun UBM. B Takux ciydaax HyxXHO
n3beratb HakJIOHOB KOPMYyca U 0B bLIX APYrNX AeNCTBUV BeAyLNX K CMeLLeHVI0 31eMeHTOB BHY TPy
Kopnyca MBI,

I'Iepemeu.l,eHl/le KabnHeTOB UIN cTennaxemn c YCTaHOBNEHHBbIMU Ha HUX aKKYMYNATOPHbBIMU 6aTa-
peamn HefonNyCcTUMO.

3.1.5. MoakntoyeHne NnuTatoLLer ceTn, Harpyskm n AKb

PekomeHzyeTcs OCyLLeCTBASATL NOAKNOYeHWe NoTpebuTeneli B OTAENBHOM pacnpesennTensHOM
nTe, 3annTaHHOM ¢ Bbixoga VBl. PekoMeHAyeTCs BHUMAaTENbHO OTHOCUTBLCHA K BOMPOCaM cenek-
TUBHOCTW NPU UCMOJIb30BaHNU MPUMEHSIEMbIX 419 MOAKIHOUYEHNSA MoTpebuTenen aBToMmaTnyeckmnx
BbIK/IlOUaTeNen.

3.1.5.1. 3aWwnTHBIE yCcTpolicTBa

ﬂ'ﬂﬂ 3aWnTbl BXOAOB Heo6xo,q|/nv|o NCNoNb30BaTb TEPMOMAarHNTHbIE aBTOMaTM4YeCKME BblIKKOYaTENN.

Ha Bxoge nutatoweit MBI MMHUN A0NXKHA 6bITb YyCTaHOB/IEHA 3aLlMTa OT NeperpysKku no Toky. 31a
3almTa A0/KHa BbITb BblbpaHa B COOTBETCTBMU C TOKOM Neperpysku. ABTOMaTu4eckme BbIK/IO-
yaTenu AOKHbI 6bITk BblOpaHbl ¢ 3anacom 135% (tun C).

Mpu ncnonb3oBaHUK Ha Bxoge VIBM yCcTpoiCTB 3aMTHOTO oTkAtoUeHns (Y30) Heobxo4MMO yun-
TbiBaTb BO3MOXHbI€ TOKW yTeukun Yepes BCTpoeHHble B VB puAbTpbl 31eKTPOMArHUTHbLIX MoMex.
NMMNYNbC pekoMeHAyeT NCMONb30BaTb YCTPONCTBO 3aLUTHOTO OTK/HOYEHWSA OT TOKOB YTEYKN Ha
3emnto (Y30) HommHanom 300 mA.

YCTPOMCTBO 3aLUMTHOrO OTK/OUEHMSA, ycTaHaBAnBaemoe Ha Bxoge VMBI f40nXKHO yA0BNeTBOPATL
cnepyrLWmm TpeboBaHUAM:

* YCTOMYMBOCTb K MOCTOSAHHbLIM TOKaM NPSIMO 1 06paTHOM HanpaBaeHHOCTY,
+ HeBocnpuumumBoe K MMNYNbCHbIM TOKaM,

* [lnana3soH 4yBcTBUTENBHOCTN Y30 gonxeH HaxoagnTca B npegenax 0.3-1 amnep.
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PykoBOACTBO Mo 3KcnayaTaLuu
m MI Iy A b' : NCTOYHVKa 6ecnepeboiiHOro nuTaHus

v/ CEPUA TPUAT/IOH T 60 - 80 kBA
MCTOYHMKWN BECMEPEBOVMHOIO MUTAHUA

3.1.5.2. Bi6op Kkabens n npegoxpaHutenei

CeyeHunsa kabenen 4OMXKHbI COOTBETCTBOBATL YKa3aHHbIM B TabnLLe 3HAYEHUSAM TOKA W HaMpPsXXeHUs
N onpezensTbCs HaLMOHaNbHbIMUN CTaHAapTamu.

HomMuHanbHble Toku (A)
“SI(EI#?:;;;’ BX::"::?;Z'::T“OF;Z lg?)?ﬂ:tﬁ?éit n?K- BbixogHble Toku npu 100% Harpy3ske (3P+N)
380B 400B 415B 380B 400B 415B
60/60 133 127 122 91 87 83
60/54 120 115 110 91 87 21
80/80 177 170 163 121 116 111
80/72 160 153 147 121 116 1M

Mpu BbiGOpe ceyeHns kabeneil HEOBXOANMO YUUTbIBATb HaMYMe HeMHENHbIX Harpy3oK 1 rap-
MOHUYECKNX UCKaXEHWIA moTpebuTenein anekTpruyeckol sHeprun. TOK1 B HENTpasibHOM NMpPoBO-
AHVKe B onpejenéHHbIX pexnmax MoryT JOCTUraTb 3HaYeHWUI, NpeBblllatoWnx Tokn ¢asHoro
nposoAHuka B 1,5 pasa.

3aLLUMTHbIN 3a3eMASHOLLNIA MPOBOAHMK JOKEH COAMHATL KOPMYC Kaxgoro wkada n kopnyc NBM
OTAENbHbBIM MPOBOAHVKOM C KOHTYPOM 3a3eMIeHNS. TUMYHbIe CeHYeHUS IMHUN 3a3eMEHNS JONIKHbI
6bITb: 50 MM? Ans 60 KBA 1 70 Mm? gna 80 kKBA. innHa kabens He Ao/iXKHa NpeBbilaTh 5 MeTpoB.

3.1.5.3. MoaknueHne kabenei
BBOAbI BXOAa, BbIXOZa 1 COeANHEH N akkyMynaTopos VBl ocyLecTBAAOTCS CNepeAHel CTopoHbl MBI,
BHVMAHWE! Ha Bxoge v Bbixoae NBI AosKeH NCNonb30BaTbCA TPEXMNOHOC-

Hbll/i aBTOMaTUYECKUI BbIKtoYaTeNb! HelATpanbHbIA NPOBOAHUK He A0/IKEH
‘ VIMeTb B CBOEI Lienn yCTPONCTB pasMblKaHUSA U He JOJIKEH npepbiBaThCs!

BHUMAHWE! HeTpanb BXoAa BINPAMUTENS U HEATpanb BXxoja 6aiina-
ca o6beguHsatoTCcA B VIBM! Mpn noaKNOYEeH BXOAOB BbINpAMUTENS
6ainaca K He3aBMCMMbIM NCTOYHMKAM 3/IeKTPOCHabXXeHns ybeautech
B OTCYTCTBMM NOTEHLUMaNa MeXAY HeNTpaibHbIMU NPOBOAHNKaMN!




PykoBOACTBO Mo 3KcnayaTaLuu
m MI Iy A b' : NCTOYHVKa 6ecnepeboiiHOro nuTaHns

v/ CEPUA TPUAT/IOH T 60 - 80 kBA
MCTOYHMKWN BECMEPEBOVMHOIO MUTAHUA

1 BxoaHble KNeMMbl NOAKAKYEHNA NUHUK Banaca
2 BxoaHble KnemMMmbl

3 BbixoAHble KneMMmbl

4 Knemmbl nogkntoveHus AKb

1. OTknrounTe BCE nepeks4yaTenn Ha pacnpefennTesibHblX NaHenqax (no BXoAy 1 BbIXO,ﬂ,y), y40-
cToBepbTECh, YTO kabenn N30/1MPOBaHblI OT CETU N HAarpy3kKn M He HaXo4ATCA NOA4 Hanpsa>XeHnem.

PACNPEAEAWMTEAEHAA NAHESNE

EX0A B AN AL CERE CHEI A BEIXOA EATAPEL
EAMMAC

ol Lo o-moo
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PykoBoaCTBO Mo skcnayataymmn

MMI IyAb' : NCTOYHMKa 6ecniepeboliHOro NMTaHns

v/ CEPUA TPUAT/IOH T 60 - 80 kBA
MCTOYHMKWN BECMEPEBOVMHOIO MUTAHUA

2. OTKpyTUTe BMHTbI KPeMieHns 3alWUTHON MeTananyeckoin naHenn caaaun VB n otkpoliTe ee.
MoakntounTe Kabenb 3a3eMIeHs.

3. YaocToBepbTeCh, YTO BCe aBTOMaTMYeCKMe BbIKAKYaTeNN HaXOAATCA B BbIK/IIOYEHHOM MOJ10-
XeHnn. PyHKUNOHaNbHOe Ha3HayYeHVe AaHHbIX NpepbiBaTenel n NopaAok BkatoveHns VBN
npueeaéH B CiefyOLINX pasjenax.

OFF

OFF 0 . i .




PykoBOACTBO Mo 3KcnayaTaLuu
m MI Iy A b' : NCTOYHVKa 6ecnepeboiiHOro nuTaHus

v/ CEPUA TPUAT/IOH T 60 - 80 kBA
MCTOYHMKWN BECMEPEBOVMHOIO MUTAHUA

4. NMoacoeanHUTe BXOAHbIe kKabenn K knemmam Bxoga WBMM:
+ ®asy 1 (XK) K koHTaKkTy L1,

Pa3y 2 (3) K KOHTaKTy L2,

®a3sy 3 (K) Kk KoHTakTy L3,

« N (HeTpanb) K KOHTaKTy N.

5. lpoBepbTe NPaBUILHOCTL YepegoBaHUs $pas. MocnefoBaTelbHOCTb $pas - Npsimasi (Mo YacoBow
cTpesike - BNpaso).

6. [lnf BbIXOAHOrO COejnHeHNa nosTopmuTe Wwarn 4 mn 5.
7. 3aKpoWTe 3alMTHYIO NaHeb 1 3aKpenuTe BUHTaMMU.

3aduKcnpyiiTe kabenb KAMNCcaMu Nocae NoACoeAVHEHNS.

BHUMAHWE: Y6epntechb UTO Harpy3ska oTK/iloMeHa N U30MpoOBaHa oT
BbixoAa VBl B cnyyae ee HEroTOBHOCTU K MOAKOUEHUIO!

coeAVHEeHNs BbINOJIHEHbI NpaBuibHO. Ecnn Ha Bbixoge UBM nmeetcs
TpaHchopmaTop raibBaHMYeCKkol pa3BsA3KM, o6paTUTe BHMMaHUE Ha
ero NojK/l04YeHne N COOTBETCTBME HaLMOHaIbHbIM TPe60BaHNAM Ha
nogkat4veHue.

/2\ BHVUMAHWE: Nepeg 3anyckom UBM yaocToBepbTech, UTO KabenbHble

BKtoyeHrem UBI. HenpaBuibHO BbIMO/IHEHHOE NN OTCYTCTBYHOLEE
3a3eMJieHVe MOXeT 6bITb OMaCHO A1 )KM3HW, a TakK )Xe Bbi3BaTb MOBpPeX-
AeHna UBM n gpyrmnx ycTpoiicTs.

2 BHUMAHWE: MpoBepbTe nogkatoueHne kabenevi 3asemneHus nepeg

3.1.5.4. NoagknrouyeHne AKb

BsTtom pasaene npeactaBaeHa npoueaypa CGOpKI/I N NOAKNHYEHNA BHELLIHNX aKKYMYNATOPOB

3.1.5.4.1. lIpoyedypa ycmaHo8KU U nodKAoYeHUs 8HewHuUx AKb

MoapobHyto MHGopMaLUto 0 KOHGUrypaLumm BHeWHNX 6aTapeit cm. B pasgene 3.1.3.2 «KoHpury-
paLus BHELWHNX aKKyMYNSTOPOB».

B /JlaHHOM pa3jene npegoctaBneHa UHGOPMaL VA MO MNOAKAOHEHWIO BHELLHEr0 akKKyMYyISTOPHOTO
maccuea K UBIM.

poTKOe 3aMbiKaHue 6aTape|7| MOXKeT Bbi3BaTb TPAaBMbl U NOBpeXAeHUA

2 BHUMAHWE! He ponyckaliTe KOPpOTKOro 3aMblkaHusa Lenevi AKB! Ko-
o6opyaoBaHusa!
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PykoBOACTBO Mo 3KcnayaTaLuu
m MI Iy A b' : NCTOYHVKa B6ecnepeboiiHOro nuTaHns

v/ CEPUA TPUAT/IOH T 60 - 80 kBA
MCTOYHMKWN BECMEPEBOVMHOIO MUTAHUA

Hanpsi>keHne Ha BbiBogax 6aTapeliHOro MaccmBa MOXeT AOCTUTaATb
800B nocTosiHHOrO TOKa!

AaHHoeonuncaHue faéTtobLiee npeacTaB/eHNE 0 MOHTaXe 6aTapeiiHo-
romaccuBa! MoHTa)k 6aTapeiiHOro MaccMBa MOXKeT OCYLLLeCTBAATbLCSA
TOJ/IbKO 06y4YeHHbIM nepcoHanom!

BatapeliHble WKadbl UM CTENNAXN MOTYT YyCTaHaBANBATLCA, Kak B HEMNOCPeACTBEHHON 611M30CTH
oT WBM Tak 1 Ha yaaneHun.

Mpw ycTaHoBKe 6aTapeiHOro MaccviBa Ha yAaneHnn npu Boel6ope cedeHns kabenst HEO6X0ANMO
YyUNTbIBaTh NajeHne HanpsKeHrs B 3aBUCUMOCTYN OT ASTNHbI IMHUN.

Takxe ANna 3aWMThl KabenbHON AMHUKU Mexay NBIM n 6aTapeiiHbiM MacCUBOM HEOBXOAMMO UC-
nonb30BaTb COOTBETCTBYIOLLEe 3aLLUTHOE YCTPONCTBO, aBTOMAaTUYeCK A BbIKtoYaTeNb UM 610K
nnaBKMX BCTaBOK. MeCTo yCTaHOBKM aHHOMO yCTPOMCTBA MOXeT 6bITb BbIGPaHO B COOTBETCTBUM
¢ baKTUYeCKMMU YCAOBMAMMN Ha 06BEKTe 1 MOXeT pacrnonaraTbCa Kak HenocpeACcTBeHHO B 6aTa-
peiHoM wWwkady UM Ha cTennaxe, Tak U B HeMNoCpeACTBEHHOV 6AM30CTN OT HUX (LUT BaTapeHbIX
npegoxpaHuTeneil).

1. MepeseauTe B nonoxeHve «BblK/1» pasbegunHutens «CB4» Ha VBT,

2. OTkNtoUnTe baTapeiHblii pasmblkaTenb B 6aTapeliHOM KabuHeTe (Mpu Hanu4nn).

3. YpanuTe npeAoxpaHuTenn B baTapeliHOM kabrHeTe (WnTe baTapeliHblx NpegoxpaHuTenei).
4

Ypanute 6atapeliHble NnpejoxpaHnuTenu, yctaHosneHHble B VBT,

5. Y6eaunTecb B NpaBUAbHOCTY cxeMbl coeanHeHns AKb B 6aTapeliHoM MaccuBe.
6. MogkntoumnTe kabenn K BM: agBe nuHUM Kk knemmam «N» (HeiTpans AKB), Of4HY TMHMIO K «+» (NO-
NoXnTenbHbI nontoc AKB) M 04HY TNHMIO K «-» (0TpuLaTenbHbli nontoc AKB) cooTBeTCTBEHHO.

7. Mogkntounte kabenn, oTxoaawme ot MBI k knemmam B 6aTapeliHOM KabuHeTe nan wute
npeAoxpaHuTteneil 6atapein cornacHo NPUBEAEHHON HMXE CXeME MOAKIOUEHNA BHELLIHNX
aKKyMYNsTOPOB.




PykoBOACTBO Mo 3KcnayaTaLuu
m MI Iy A b' : NCTOYHVKa 6ecnepeboiiHOro nuTaHns

v/ CEPUA TPUAT/IOH T 60 - 80 kBA
MCTOYHMKWN BECMEPEBOVMHOIO MUTAHUA

OT 6aTapeiiHoro MaccuBa A0 3alMUTHOro ycTpoiicTBa B WBIM ncnonb3yeTcs YeTbipéx NpoBoAHas
cXema NoAK/OYEHUNS:

MonoxutenbHoe nyuevo AKB «-» knemma
< N(\BM) OtpuuatenbHoe naeyvo AKB «+» kneMma
* «+ AKB»(MBIM) MonoxuntensHoe nneyo AKB «+» knemma
* «- AKB»(/BI) & > OtpuuatensHoe nae4vo AKB «-» knemma

* N(W/BM)

8. Eule pa3 npoBepbTe NOJMIAPHOCTL U NPaBUAbLHOCTL noakatoueHna AKB k VBTM.
9. YcTaHoBWTe 6aTapeliHble npegoxpaHuTeny B UBM.

10.YcTaHOBUTe BaTapeiiHble NpeAoXpaHNTeNn B 6aTapeliHOM kabrHeTe (LWnTe 6aTapeliHbix npe-
AOXpaHuTenen).

11. Mpn Hannynn pasbeANHUTENS B baTapeliHOM KabuHeTe NnepeBeAnTe ero B nonoxeHne «BK/».

12.Mpov3BeanTe N3MepeHns HanpsXXeHUs Ha KneMMax nojkntoueHns 6atapein B UBM nybeantecs
B €ro COOTBETCTBUMW 1 NPaBUIbHON NONSPHOCTL.

Bblbop ceyeHusi baTapeiiHoro kabens onpegenseTcs MakCMManbHbIMU TOKaMU B Lieny NoCTOSAH-
Horo Toka VBI, npuBegeHHbIMK B pasjene «3.1.3.2.». B ToM Xe pa3jene ykazaHbl peKOMeHAyeMble
HOMUHanNbl 6atapenHbix NpegoxpaHuTeneii ana NBM n 6atapeiHbix kabnHeToB. PekomeHAyeTCs
BbI6MPATb MUHMMaNbHOe ceveHVe 6baTapeliHOro kabens B COOTBETCTBMY C HOMUHAIbHLIM TOKOM
npegoxpaHuteneir. Ana 6onee NoApo6HbIX pekoMeHAaLnii No BblI6OPY MUHUMANbHOTO ceveHust
Kabenen obpatmntech k ctaHAapTy EN 50525-2-31(VDE 0100-430) 1 K HaLMOHaAbHbIM CTaHAapTaM 1
TpeboBaHUsAM. [pun BbIGOpe ceyeHNs baTapeniHoro kabens cneAyeT yunTbiBaTh A/MHY KabenbHO
Tpacchl, obLee najeHne Hanps>XKeHNs B KabeNbHON NMHNK He A0/IXKHO npeBbiwaTth 0,5B.

Mpun ncnonb3oBaHWM BHeWHero 6aTapeiHoro MaccBa, peKoMeHyeTCs MCNOoNb30BaThk BHELWHW
TemrnepaTypHbI AaTUnK ANa obecneyeHns onTuManbHoro pexmnma 3apssaa AKB.

MecToM ycTaHOBKM AaTumKa ciefyeT BbibrpaTb 30HY C HanbonbLleli TeMnepaTypoii B 6aTapeliHoM
LwKapy NN Ha CTennaxe.

CxemMa NoAKAYEHNSA BHELLUHUX AKKYMYNATOPHbIX MacCMBOB NpeACTaB/ieHa HIXe.

38 Bepcusa 1.1




PykoBOACTBO Mo 3KcnayaTaLuu
m MI Iy A b' : NCTOYHVKa B6ecnepeboiiHOro nuTaHns

v/ CEPUA TPUAT/IOH T 60 - 80 kBA
MCTOYHMKWN BECMEPEBOVMHOIO MUTAHUA

3.1.5.5. MogkntoveHns kabeneii ynpaBneHus n nHeopmaumun

B VBN NMMY/IbC nmeroTca CTaHJapTHbIe BCTPOEHHbIE UM OMNUMNOHAaNbHbIE KapThl U Pa3bEMbl
ANA MOHUTOPWHIa C UCMNOJIb30BaHWEM Pa3/INYHbIX MPOTOKON0B 06MeHa AaHHbIMU, NOAKIOYEHNS
BHELUHWNX AaTUMKOB 1 NaHenen ynpaBneHnsa 1 CUrHannsaunm v napannenbHon pabotsl UBM.

PasbeMbl ANA NOAKAOYEHNS N YyCTaHOBKW ONLWIA C ANLLEBOM CTOPOHbI VIBM:

+ 1 pa3bem MHTepdelica nocnegoBaTeNbHOro obMeHa faHHbIMU RS232,

+ 2 cnoTa pacwmpeHus (409 onunoHanbHbix n1at SNMP, ModBUS RTU, Dry Contact),
+ [opT ANna nogkntoyveHns kabenei napannensHol paboTtel (CTaHAAPTHO)

3.2. | NapannenbHasn yctTaHoBKa

[anHHbli Tn BN nMmeeT BO3MOXHOCTbL NapanienbHOro nogKAYeHUA 1 COBMECTHON paboThl
Heckonbkunx VNBIM Ha 06LLyto Harpysky.

Moapo6Hyto nHopmauunto 06 ocobeHHocTax MBM TPUAT/IOH T paboTatoLmx B napannenb MOXHO
nonyyunTb B NpeactasutenscTesax MMMYJbC.

MNpoBegeHne pa6oT no BBoAY B akcnayatauyuto NBM paboTatowmx B na-
pannesnbHOM pexxmmMe A0/IKHO OCYLLLeCTBAATLCA TO/IbKO aBTOPU30BAHHbIM
MMMNYJIbC nepcoHanom!




PykoBOACTBO Mo 3KcnayaTaLuu
m MI IyA b. : NCTOYHVKa 6ecnepeboiiHOro NMTaHus

v/ CEPVA TPUAT/IOH T 60 - 80 kBA
MCTOYHMKW BECMEPEBOVMHOIO NMUTAHUA

Mpu HeobxoaMocTK pe3sepBupoBaHns (N+X) nam noTpebHoCTN B yBennyeHUn molHoct NX, B
napannenbHyto paboTy MoxeT 6bITb NoAKAtoUeHO A0 8 MBI TPUAT/IOH T. MpuHumMnmaneHasa cxema
napannenbHoro nogkntoveHns VBl npeactasneHa Huxe.
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PykoBOACTBO Mo 3KcnayaTaLuu
m MI Iy A b' : NCTOYHVKa B6ecnepeboiiHOro nuTaHns

v/ CEPUA TPUAT/IOH T 60 - 80 kBA
MCTOYHMKWN BECMEPEBOVMHOIO MUTAHUA

Mpw napannensHoii pabote, BxoAbl VBN nuTatoTcs c 06Lero BBoAA, a BbIXxoAbl kKaxaoro VbM obbean-
HeHbl Ha 0bLeM BbixoZe nopasHo. Mpur 3ToM Kax bl VIBIN nMeeT cBO COBCTBEHHbI MacCUB akKyMyns-
TOpOB. OANH akKyMYNSTOPHbIA MacCUB He MOXET NCMONb30BaTbCA HeckoNbkumu BN ogHOBpeMeHHo.
Mpw pasmeweHnn NBM Ha naoLazke npu paboTe B napaniens HEO6XOANMO YUUTbIBATb C/ieAytoLLee:
+ MapannenbHo nogkntovaemble VBT f0MXHbBI 6bITb OA4HON CEPUM N MOLLLHOCTU.

* VBMM f0XKHbI UMeTb OAMHAKOBbIE BEPCKM NPOrpaMMHOro o6ecrneyeHus, NPy pasavyaroLLmnxcs
Bepcusx MO Heo6X0ANMO 0O6HOBUTL 1 NPUBECTU K OAHOV BEPCUL.

« VB fonXHbI 6bITb pa3MelleHbl B HEMOCPeACTBEHHOM 6IM30CTN APYT K APYTY. (AN1Ha Kabens
napannenbHol paboTbl ngyuero B komnaekte ¢ MBM 110 cm)

+ Kaxabih IBM gonkeH 6bITb MOAK/IOUYEH K 3a3eMAIOLWEMY KOHTYPY UHAVNBUAYANbHO.

+ Bxoabl 1 BbIxoAbl BceX VIBIM f0MKHbI 6bITb 06beANHEHbI B LLMTax pacnpegeneHus nodasHo (U1-
U2-...-UN), (V1-V2-...-VN), (W1-W2-...-WN).

« Kaxabih UBM gonxeH 6bITb MOAKAOUEH K UHANBUAYaNbHOMY baTapeliHoMy MaccuBy, paboTa
Heckonbkux VIBM c o6LLelt 6aTapeeil He fonyckaeTcs.

* [na paBHOMepHOro pacnpejeneHus (4eneHnsa) Harpyskm mexay VBN, AnviHbl 1 cedeHns cn-
noBbIX Kabene oT pacnpegenntenbHo naHenn Ao sxoaa MBM n ot Beixogos VIBM A0 WKH B
pacnpeaennTenbHON NaHenu, JOMXKHbI 6bITb paBHbIMU MeXy CO60.

3.2.1. HacTpoiikn napanfienbHOro NoAKAYeHUs
Kabenu napannenbHoi paboTbl MOAKAOYAOTCA NOCeA0BaTeNbHO, Kak MOKa3aHo Ha pPUCYHKe.

Lenn obmeHa AaHHbIMY NapannenbHol paboTel Ha Nnepsom MEBM B uenoyke 1 nocnegHem VBN
TEPMUHUPYIOTCS NAYLLMMUY B KOMIJIEKTe COOTBETCTBYHOLWNMN pa3bEéMamu.

Mcnonb3yliTe TONBKO OpUrMHanbHble kabenu, nponssegeHHble MMY/bC.




PykoBOACTBO Mo 3KcnayaTaLuu
m MI Iy A b' : NCTOYHVKa 6ecnepeboiiHOro nuTaHns

v/ CEPUA TPUAT/IOH T 60 - 80 kBA
MCTOYHMKW BECMEPEBOVMHOIO NMUTAHUA

PAILEM AAA NAPAAAYAEHOMD
noAKAKCY EHHUA
If—_ ™ 3

HacTtpoliky BN npu napannenbHOM NOAKAOUEHNMN AONMXKHbBI OCYLLECTBAATL TONIbKO NpeAcTaBUTenu
cnyx6bl cepsuca MMMNYJbC.
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PykoBOACTBO Mo 3KcnayaTaLuu
m MI Iy A b' : NCTOYHVKa 6ecnepeboiiHOro nuTaHus

v/ CEPUA TPUAT/IOH T 60 - 80 kBA
MCTOYHMKWN BECMEPEBOVMHOIO MUTAHUA

4/ Jkcnnyataums
000

4.1. | Npouyeaypbl aKcNAyaTaymmn

B3ToM pasgene Bbl MOXeTe HaNTV MHPOPMaLMIO 06 aBTOMATUYECKIMX BbIK/IOYaTeNaxX (NpepbiBaTeNsx
uenwu), npoueaypax ynpasneHusa VBIM: BkAOYEHUN, TecTax, pexnmax paboTsl, oTkatodeHnn UBM,
npoToKoae Nocaes0BaTeNbHOro 06MeHa AaHHbIMY, EPO -aBapuriiHOro oTKA0YeHNS NMTaHnsA 1 RS232.

4.1.1. NpepbiBaTenu uenu

B MBI ycTaHOBNEHO HECKONbKO MpepbiBaTeiell Lenu, KoTopble HaxoAATCA B HUXHeN YacTu Ha
3ajHel naHenwn kopnyca MBI, 3To aBToMaTuyeckune BbikatovaTenn: BxogHon CB1, cepsucHoro
6ainaca CB2, BbixogHoli CB3, 6aTapeiiHbiii CB4, oTaenbHoOro Bxoga 6alinaca CB5.

Yepes npepbiBatenb CB1 Ha BxogHble Lenu MBI nocTynaet nutatowee nnHenHoe (pasbl L1, L2,
L3) HanpsxeHwe.

MpepbiBaTenb CB2 cepBUCHBIN (MexaHU4vecknin) balinac No3BONSET OCYLLEeCTBAATL NUTaHMe Harpy3Kku
MUHYS Lenun VIBM npu oTkaroYeHHbIX npepbiBatensx CB1, CB3, CB5 n CB4 B cutyaumsax, korga VBN
HeuncnpaseH UK NeperpyxeH, a Takxe B CUTyaLMax Korga Heo6Xo4MMO NpoBejeHne CepBnCHbIX
paboT BHyTpu kopnyca VBl 6e3 npepbiBaHNs B NUTaHWUM Harpysku. Mpur atom 6n1arogaps Lenu KoH-
TPOAIA coCTOAHMS NpepbiBaTens CB2 mpu ero BKAHOYEHUM aBTOMaTUYeCKM aKTUBUPYETCS CTaTuYeckuii
6aiinac, n MHBEPTOP OTK/KOHAETCH OT BbIXOAHbIX Lieneli VBM. bnarogaps 3Toin GyHKUUN HarpysKa
MOXeT bbITb NepeBejeHa Ha NUTaHWe Mo Leny MmexaHnyeckoro bainaca 6e3 paspbiBa MUTaHUA.

MpepbiBaTens CB3 gosXeH 6bITh BKAOYEH NpU NepeBoje Harpysku Ha
cTaTuyeckunii 6ainac. Nocne nepekntoyveHns UBM B pexxnm ctatnyecko-
ro 6aiinaca n Bkat4YeHUNnA npepbiBatena CB2 (mexaHnyecknin 6annac),
Bbixo4 NBM (CB3) MOXXHO OTK/IIOUYNTbL, HAarpy3ka npuv 3TomMm ocTtaHeTcs
NoAK/IOYEeHHON Mo Lenu MexaHnyeckoro 6ainaca

MpepbiBaTens CB4 ocyLuecTBAAET NOAKIOYeHVe 6aTapeiiHOro MaccvBa K LUMHe MOCTOAHHOro Toka MBI,

Yepes npepbiBatens CB5 nogkatovaeTcs nuTaHWe 6ainacHbIX TVHUNA.
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PykoBOACTBO Mo 3KcnayaTaLuu
m MI Iy A b' : NCTOYHVKa 6ecnepeboiiHOro nuTaHns

v/ CEPUA TPUAT/IOH T 60 - 80 kBA
MCTOYHMKW BECMEPEBOVMHOIO NMUTAHUA

BknloUeHHbIe

Pexxum pa6oTbl OnucaHune
npepsiBaTeNnn

CB1, CB3, CB4. HopMasnbHbI pexim MBI pa6oTaeT B HOpMaiibHOM pexxume (A4BoiiHOe Npeo6pa-
CB5 30BaHue).
CB4,CB5 6aiinaca py ° pesoA
yeckoro 6alinaca.
CB2 CepBUCHbI pexmm gggnzzlkanEH. Harpyska nuTtaeTtcs yepes CepBUCHbIN

4.1.2. MNepBbIii 3aNycK

MNPEAYNPEXAEHWUE: Mepea BbINONHEHMEM KaXXA0r0 NOC/eAYIOLLEero gei-
CTBUS HEO6XOAMMO BbIXKAATb 5 ceKyHA 1 y6eanTCcA B OTCYTCTBUM Hell-
TaTHbIX A4S NpoLeAypbl 3aMycka aBapuinHbIX COO6LLEHNI Ha gucnnaee.

1. TpoBepbTe 1 NepeBeANTe MNONOXEHME BCEX MpepbiBaTenelt B nonoxeHne BbIK/I.

2. HaxmuTe KHOMKY npejsapsaja WnHbl NOCTOAHHOro Toka (SW1) 1 yaepxunBaiiTe ee He MeHee
10 cekyHA.

3. YcTaHoBUTe BXOZHOWM nepekntovatens (CB1) n nepekntoyatens BBoga 6alinaca (CB5) B nono-
XeHune BKJI.

4. Vicnonb3ys nepejHIol0 NaHenb, AaiTe KOMaHAy Ha BKIOYeHWe npeobpasytoein Yyactn UBM
(BLINPAMUTESNIb N UHBEPTOP).
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PykoBOACTBO Mo 3KcnayaTaLuu
m MI IyA b' : NCTOYHVKa B6ecnepeboiiHOro nuTaHns

v/ CEPUA TPUAT/IOH T 60 - 80 kBA
MCTOYHMKWN BECMEPEBOVMHOIO MUTAHUA

asHoe meH0> KoHmpoae > [Tapoas > Cmapm

KOHTPONE

5. WHpvkaTopbl Ha nepegHel naHenn v XK akpaH A0AXHbI nokasaTk, 4To VIBIM BKAOUMA BbINpS-
MUTENb, 3aTEM BKJIOUMNA CTaTUYeCKWIA (31eKTPOHHbIN) 6alinac, a 3aTeM nepeluen Ha paboTy oT
NHBepTOpa, B HOPMabHbIN pexum paboThbl

6. BkntounTe baTapeliHblii npepbiBaTens CB4 B nonoxeHne BKJ1
7. BkntouunTe BbIXOAHOW aBTOMATUYeCKUiA BbikatouaTens CB3 B nonoxeHue BKJ

. i y , 8. MoxeTe nocnefoBaTeIbHO BKAOYNTL aBTO-
b u - [ MaTbl NOAKNOUYEHHBIX K B noTpebuteneii.
OaF

tE

Mocne npoueaypbl 3anycka nposepbTe Mo
MHeMOCXeMe, YTO Harpyska nuraertcsa yepes
cTaTu4eckue nepekaoyaTenn nHeeptopa. B
NPOTUBHOM C/lyyae npoBepbTe 06LLMe N nodas-
Hble Harpysku UBM. Mpun neperpyskax B MOMeHT
3anycka VBl BblijaeT 3ByKOBble aBapuiiHble
CUrHabl O COCTOAHUM Neperpysku, Harpyska
I . npuv 3TOM He 3annTbiBaeTCA.




PykoBOACTBO Mo 3KcnayaTaLuu
m MI Iy A b' : NCTOYHVKa 6ecnepeboiiHOro nuTaHns

v/ CEPUA TPUAT/IOH T 60 - 80 kBA
MCTOYHMKWN BECMEPEBOVMHOIO MUTAHUA

4.1.3. TectupoBaHue VB, npoBepka pe>xxnMoB pa6boTbl

Mocne nepBOro 3anycka, ¢ Lenbto NpoBepky pyHKLMOHaNbHOro coctoaHus WBM ocywiectBute
nepektYeHNs Mexay pexmmamn paboTsl.

4.1.3.1. MepekntoyeHne N3 HOpMaabHOro pexmnma B Pexxkum pa6oTbl oT AKB

BbikntounTe npepbiBaTtens CB1. 3To oTKAOUNT nNogadvy NUTaHnUsA Ha BoinpsaMmutens NBM. NHBep-
TOp 6yAeT NCMOob30BaTb IHEPTUI0 aKKyMYNATOPOB. Moc/ie NpoBepku paboTkl, CHOBa BKAOUNTE
npepbiBatens CB1.

\

4.1.3.2. MepekntoyeHvie 3 HopmasibHOro pexxvmMa B pexum ctatmyeckoro 6arinaca

|/|CI'IOﬂb3y‘r'| NnaHe b ynpaBneHusa, 4yepes MeHo NoJib3oBaTensd nepekarnynTe VBMB pexnm cTaTnyeckoro
6alinaca. Ha MHemMocxeme AOJIKEH 3aropetbcs CBeTOAVIO,CI,HbIVI NHAMKATOP CTaTUn4Yeckoro 6alinaca.

aeHoe meHwo> KoHmpons > lMepex. Ha baiinac
MNpoBepbTe Mo MHeMocxeme, Yto MBI nepewlen B
pexxm CTaTnyeckoro 6a|71naca.u Ha MHemocxeme gon-
XKEH 3aropeTbCs CBETOAVIOAHBIN IHANKATOP CTaTnYe-
cKoro balinaca. B 3Tom pexvime Harpyska nepeseseHa
Ha NTaHKe no banacHoW NMHUK, HampsSIMyto OT
CeTn, MVHyYS Lenu npeobpasosaHus VBN,
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PykoBOACTBO Mo 3KcnayaTaLuu
m MI IyA b' : NCTOYHVKa B6ecnepeboiiHOro nuTaHns

CEPUA TPUAT/IOH T 60 - 80 kBA

NCTOYHWKN BECMEPEBONHOIO MUTAHUS

NMPUMEYAHWE: Echv ceTb HaXxoAUTCS BHe A0-
nycTumblx gnanasoHos VBl He ocywecTBnT
nepexoj Ha MMHUO barnaca.

4.1.3.3. MepekntoveHne ns Pexxmma ctatnyeckoro 6avinaca B HopmanbHbl Pexum

C naHenu nonb3oBaTens nepekntounTte VIBM yepes meHto KoHTponb, nepexos Ha VIBM. YbeauTtech
B 3MeHeHWnn coctosHma VBIM Ha MHemocxeme.

nasHoe meHt > KoHmpone > [lepex. Ha UbI1

HOHTPOb

NMPUMEYAHWUE: Ecnn napamMeTpbl MHBEpPTOPa
BHe JOMNYyCTUMBbIX AManasoHoB, ecin nmeeTcs
neperpyska v neperpes, UHBEPTOpP He NpumMeT
Ha ceb6s Harpysky.

4.1.3.4. NepekntoyeHne ns HopmanbHOro pexmma B Pexknm cepBucHoro 6alinaca

//\ BHVMAHWE: MNepeg nepekntoyeHnem VIBM B pexxum cepBucHoro 6arina-

// \ caybeauTech, UTO BLIXOA HBEPTOPA CUHXPOHU3VPOBAH C IMHUEN 6aii-

g rnacHoro Bxoga. B npoTmBHOM cny4yae npu nepeksto4eHUN BO3MOXHO
KpaTkoBpemMeHHoOe (40 15 MceK) OTKJ/ItoYeHUe Harpysku.

/\ Mcnonb3ysa nepegHiolo naHenb, nepekntounte UBM B pexxum ctatnye-

/ '\ ckoro 6arinaca. MpoBepbTe No MHeMocxeme, 4To VBIM nepelien B pexxum
@m===2 (CraTuueckoro 6aiinaca. Ha MHEMoOCXeMe JOXKeH 3aropeTbCs CBETOAU-
OAHbIN MHAMKATOP CTaTu4veckoro 6arnaca.




PyKkoBOACTBO Mo 3KcnyaTaumm
m MI IyA b' : NCTOYHMKa 6ecniepeboliHOro NMTaHns

CEPUA TPUAT/IOH T 60 - 80 kBA

NCTOYHWKN BECMEPEBONHOIO MUTAHUS

nasHoe meHto > KoHmpons > lepex. Ha balinac

KOHTFO/b

1. BkntounTe npepsiBatens CB2.

ON l :{::D- ,,,,,,.,,
a =FH
HHBE B
—a
(| =
0 . il
I

2. Vcnonb3ys naHenb yrnpasieHus, ocTaHosuTe VBT,
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MaY/AbC

NCTOYHWKN BECMEPEBONHOIO MUTAHUS

InasHoe meHrw > KoHmpoae > Cmon

3. Bbikntouunte npepsisatenn CB1, CB3, CB4 n CB5.

PykoBOACTBO Mo 3KcnyaTaymm
NCTOYHMKa 6ecniepeboliHOro NMTaHns
CEPUSA TPUATIOH T 60 - 80 kBA

HOHTPOSb
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PykoBOACTBO Mo 3KcnayaTaLuu
m MI Iy A b' : NCTOYHVKa 6ecnepeboiiHOro nuTaHns

v/ CEPUA TPUAT/IOH T 60 - 80 kBA
MCTOYHMKWN BECMEPEBOVMHOIO MUTAHUA

BHVUMAHWE: Mepep npoBegeHunem obcnyxmsaHna UBM gonxeH 6biTb
A oTktoveH oT ceTy U AKB. Tak >ke HEO6XOAMMO BbIKAaTb He MeHee 5 MUHY T
=) N0 NONHOW Pa3pAAKN KOHAEHCATOPOB LWNHbI NOCTOAHHOMO TOKa nocje
OTKJ/IIOYEHUS MNTaHWS C NOC/eytoLeli NPOBEPKO HANNUNS HaNpPsXXEHUS.

4.1.4.NMonHoe oTknto4veHune UBM

1. BbikatouunTe nogkntouéHHble kK MBI Harpysku.

2. KomaHpaoi n3 meHto KOHTpONb Ha nepejHei naHenn octaHoBmTe paboTy nHeepTopa WBM.

asHoe meHw> KoHmposns> [lapoae> Cmon

HKOHTPOME

3. Crnomolybto MHAMKaTopa 6alinaca Ha NaHenu MHeMocxeMbl y6eanTeck B nepexoze MBI B pexiim
cTaTuyeckoro 6aiinaca.

4. TlooyepeAHO OTKAOUUTE BbIXOAHOW NpepbiBaTens CB3, npepbiBaTens akkymynatopos CB4,
BXO/AHble npepbiBaTenn CB1 n CB5.

BHVUMAHWE: MEPEA NOJIHbIM OTK/TOYEHVEM MBN YAOCTOBEPBTECD,
A YTO AAHHOE AENCTBVE HE MPUBELET K HEMJTAHOBOMY BbIK/TIOYEHUIO

KPUTUYECKM BAXHbIX MOTPEEUTE/EN!
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PykoBOACTBO Mo 3KcnyaTaymm
m MI IyA b' : NCTOYHMKa 6ecniepeboliHOro NMTaHns

v/ CEPUA TPUAT/IOH T 60 - 80 kBA
MCTOYHMKWN BECMEPEBOVMHOIO MUTAHUA

4.1.5. EPO (ABapuiiHoe oTkntoueHune NBIM)

Mpn HaxaTun Ha KHonky EPO Ha nepeaHeli naHenun, VBN OTKAOUNT BbINPAMUTENb U NHBEPTOP.
Ecan npejctaBneHa v HacTpoeHa onuuns oTKAYeHNA NnpepblBaTens BbiIxogHol uenu, VBN mexa-
HUYECKN OTKIYNT Lenu Harpysku (CB3).

EPO

4.1.6.CpeacTBa MOHUTOPUHTFA, CBAA3U M NOC/ief0BaTeIbHOro o6MeHa gaHHbIMUY RS232

Cepna TPUAT/IOH T B cTaHAAPTHOM UCMOJIHEHNM OCHALLLEHA KOMMYHMUKALMOHHBIM MOPTOM RS-232,
noaaepxusatrowm npotokonbl SEC n TELNET. 3To ranbBaHn4Yecku N301MPOBaHHbIN 1 6be3onac-
HbIi UHTepdelic. Yepes AaHHbIN NOPT BO3MOXEH ANCTAHLNOHHbBIA MOHUTOPUHT cocTosHUs UBIM ¢
ncnonb3sosaHnem MK nnn SNMP agantepa.

Mpun ncnonb3oBaHUM ONLUMOHaNbHbBIX KapT SNMP, MODBUS mnun kapTbl «CyXux» (peneHbix) KOH-
TaKTOB TaK Xe MOXeT OCYLLeCTBAATLCA AUCTAaHUNOHHbBIA MOHUTOPUHT UBM. KOHTpOAb COCTOAHMSA
MBI MoxeT 6bITh ocyLecTBaAeH ¢ NoMoLbto MK no nokanbHOW BblMCANTeNbHON ceTu (SNMP),
6o faHHble o cocTosaHUM VBIM MoryT nepefaBaTbCs B cucTeMbl aBToMaTusaumm (ModBus, «cy-
Xne» KOHTaKThb).
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PyKOBOACTBO M0 3KCnayaTauum
m MI IyA b' : NCTOYHMKa 6ecniepeboliHOro NMMTaHns

v/ CEPUA TPUAT/IOH T 60 - 80 kBA
MCTOYHMKWN BECMEPEBOVMHOIO MUTAHUA

5/ CobbITUA 1 3HAYEHWSA COOOLLEHA
0000

Mpu BO3HUKHOBEHUW OnpejenéHHbIX CObbITUI, a Takxxe Npu onpejenéHHblx gencteuax, NbM
3aduKcpyeT aHHOe CobbITVe B XypHane CobbITUIA 1 BKNHOYNT 3ByKOBOe onoBelleHue. Mepeuy-
HYt0 MHOpMaLMIo 0 pexunme paboTbl VIBM 1 ero coCTOAHUN Bbl MOXeTe MONYYNTb C MHAMKAL NN
Ha MHemocxeMe. bonee nogpo6bHas nHGopmaL s NpejcTaBNeHa Ha SKpaHe B XXypHase cobbITuiA
rae MoryT 6bITb NpeAcTaB/eHbl CleAytoLe CoobLeHNs.

CobbiTne 3HayeHue coobLeHuns
1 RS232 Start Command MBI 3anyLeH cUrHanoM KOMMYHVKaUVOHHOMo nHTepdelica RS232.
2 RS232 Stop Command VMBI ocTaHOB/IEH CUTHANIOM KOMMYHUKaLMOHHOTO nHTepdeica RS232.

Mocne BOCCTaHOBNEHVS NapaMeTpoB NuTatoLei ceTn B npeAensl gony-
3 | Auto Restart CTVMbIX 3HaYeHWI, Yepes onpeaenéHHbI NpoMexyTok BpemeHn MBI ab-
TOMaTUYeCcKN nepe3anyCcTuaCs v nepeLlén B HopMasbHbIA pexnm paboTsbl

4 UPS Startup [naBHbIV KOHTpoAnep VBM nonyynn nutaHue.

5 Soft Start Fail WBIM He MOXeT 3apAANTh LVHbI MOCTOSHHOTO TOKa A0 TpebyeMoli BeIMUYNHbI
6 Quick Battery Test HauaT kpaTKOBpeMEeHHbI TeCT akkyMyAaTOpPOB.

7 Deep Battery Test Hayat TecT NnpoBepKy COCTOAHNA aKKyMYIATOPOB.

8 Battery Self Test HauaT nepuognyeckunin TecT akkyMynsTopoB.

9 End Of Discharge Mpwv pa6oTe UBM B pexunme oT AKE HanpsikeHWe 6aTapei 4OCTUIIO0 MUHW-

MasibHOro 3Ha4eHusa (6aTapem MONHOCTBIO Pa3psAXeHsbl).

nen HaxoAnncsa B COCTOAHUN Neperpyskn 6onee YCTaHOBJIEHHOTO INMUTA

10 | Overload Timeout BpeMeHU. Harpyska byeT nepek/toveHa Ha cTaTuyeckumii 6ainac.

Tect AKB 3aBeplleH. Pe3ynbTaThl TeCTa AOCTYMNHbl B MeHIO CTaTyC Ha KOH-
11 | End of Battery Test TPONLHON Nanen.
B xoze TecTa akkyMynsTopa, TecT 6bi1 npekpaLleH KOMaHAO ¢ Avcnaes unu
12 | Batt. Test Aborted no NpUYNHe HeCOOTBETCTBUS YC/IOBUSIM NPOBEAEHNS TecTa.
13 Manual Switch To BYP glzyemoxomaH,ql/IEI'l 6blna JaHa KoMaHAa 0 mepeBo/e Harpy3Kku Ha INHWI0
aiinaca

VBN onpegenvn oTcyTCTBME NMOAKIOYEHHbBIX K HEMY aKKyMy/lATOpPOB (BO3-

14 | NoBattery MOXHO NpPU BbIK/OYEHHOM 6aTapeliHoM aBTomarTe) .

15 Maint. BYP. Sw. On Bbin BKAOYEH NepeksitoyaTeslb CEPBUCHOTO (MexaHunyeckoro) 6alinaca.

TemnepaTypa paboueli cpegbl MBI BbllLNa 3a Npejensl 40MNYCTUMOrO gna-

16 | Ambient Abnor. Temp. nasoHa. MpoBepbTe BEHTUAALMIO.

TemnepaTypa MHBepPTOpa BbILL/A 3a Mpe/eNbl JoMYCTUMOr0 AnanasoHa, npu
17 | Inverter Overtemp. noBbILLEHUN TeMMepaTypbl ele Ha 5 rpasycoB, Harpyska byseT nepesejeHa
Ha NIMHWI0 cTaTuyeckoro barnaca.
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MaY/AbC

PykoBOACTBO Mo 3KcnyaTaymm
NCTOYHMKa 6ecniepeboliHOro NMMTaHns
CEPUSA TPUATIOH T 60 - 80 kBA

NCTOYHWKN BECMEPEBONHOIO MUTAHUS

No Co6biTue

3HaueHue coobLieHus

TemnepaTypa BbINPAMUTENS BbILNa 3a NpeAebl J0NYCTUMOro Ananasoxa,

18 | PFC Overtemp. npu NoBbILLEHWUN elle Ha 5 rpaAycoB, Harpyska byaeT nepesejeHa Ha INHMIO
cTaTuyeckoro 6alinaca.

TemnepaTypa CTaTU4Yeckoro nepekntoYaTens sbllina 3a npejensl 4onycTu-

19 | STS Overtemp. Moro AnanasoHa, VIbMN 6yaeT ocTaHOB/IEH, Harpy3ska OTK/l0YeHa.

20 | Outp.PL1 Cur. Limit. Mo Bbixoay MBI, ¢asa Ll akTuBMpoBaHa 3aLMTa OT KOPOTKOTO 3aMblKaHUS.

21 Outp.PL2 Cur. Limit. Mo Bbixoay MBI, pasa L2 akTvBMpoBaHa 3alLMTa OT KOPOTKOrO 3aMblKaHWA.

22 | Outp.PL3 Cur. Limit. Mo BeIxoAy VIBMM, pasaL13 akTnBMpOBaHa 3aLLMTa OT KOPOTKOrO 3aMblKaHMS.
Bo Bpemsa paboTbl MBI B pexunmMe ctaTnuyeckoro 6ainaca, HanpsxeHune
6alinaca BbILWNO 3a Npe/eNbl J0MYCTUMOro AnanasoHa, eciv temnepaTtypam

23 | Bypass Voltage Bad Be/INYVHA Harpy3Ku1 npejesax HopManbHbIX 3Ha4eHWi, VIBI nepekntounTbes
B HOPMaJIbHbLIN peXyM, eCIN HeT, OTKIUYUT HarpyskKy.

Bo Bpemsi paboThbl MBI B pexxnme cTaTudeckoro 6aiinaca, YactoTa 6aiinaca
BbILL/A 33 MpeAesibl AONYCTMOrO AanasoHa, eciu TeMmnepaTtypa u Benn-

24 | Bypass Freq. Bad UYMHa Harpys3ku npejenax HopMasabHbIX 3Ha4eHUi, MBI nepeknounTbCs B
HOPManbHbI PeXUM, eCN HET, OTK/IIOYUNT Harpysky.

25 | Coil Overtemp Meperpes 06MOTKY Apoccens UHBepTOpa U Beinpamutens VIBM.
3HaueHMe HanpsaXeHUs NHBEPTOPa BbILWO 3a Npejenbl 40MYCTUMOro Au-
anasoHa, Harpyska byzeT nepese/ieHa Ha NMHUIO CTaTuyeckoro 6alnaca.

26 | Inverter Voltage Bad Mpwv Bo3BpaTe ypoBHA HanpsaxeHWs nHBepTopa Kk Hopme, VBl BepHeTca B
HopManbHbI pexum.

YpoBeHb MOLLHOCTU Harpy3sku npesbicn 105%, 3anycTuacs cHeTUNUK Bpe-

27 | Overload MeHu neperpy3sku. 3apsaa AKB 6ygeT oTktoueH 40 Bo3BpaTa NapameTpoBs
Harpysku B 40NyCcTUMbIe Npejesbl.

28 Maint. BYP. Sw. Off MepekntoyaTenb CepBUCHOro (MexaHN4eckoro) 6ainaca BbIKAOYeH.

29 | Ambient Nor. Temp. Temnepatypa pa6oueii cpeabl VIBIN BepHynack B npejensl 40NyCTUMOro
AvanasoHa.

: HanpsxeHue nuTatoLleli ceT B paMkax ycTaHOB/IeHHOTO Anana3soHa, VBN

30 | Mains Voltage Nor. NepekNtoYnNTCAa B HOPMa/bHbIN PeXUM.

TemnepaTypa viHBepTOpa BepHynach B Npe/esbl YCTaHOBIEHHOr0 IMUTa,

31 Inverter Nor. Temp. ec/in Harpyska B AonycTuMoM gunanasoHe, Vbl nepeknoynTbca B HOp-
ManbHbIA peXuM.

TemnepaTypa BbINPAMUTENA BEPHYIaCb B Npejenbl YyCTaHOBAEHHOIO NK-

32 | PFC Nor. Temp. MWUTa, eCAn Harpyska B 4ONyCcTMMOM Anana3soHe, MBI nepeknwounteca B
HOPMaNbHbI/ pexXuM.

TemnepaTypa MoAyNs 3apsaja BepHynack B npejensl J0NyCTUMOro anana-

33 Charger Nor. Temp. 30Ha, 3apaj AKb Bo306HOBUTCA.

TemnepaTypa cTaTU4eckoro nepekatoYaTens BepHyNoch B npejens! Aony-

34 | STSNor. Temp. CTUMOrO AnanasoHa.

35 | Bypass Voltage Nor. HanpsxeHue Ha 6aiinace BepHy0Cb B Mpeje bl ONyCTMMOTO0 AnanasoHa.

36 | BypassFreq. Nor. YacToTa Ha 6alinace BepHynack B npezenbl 40NyCTUMOro AvanasoHa.

: TemnepaTypa B 06MOTKe APOCCeNs BbINPAMUTENN NN NHBEPTOPa BEPHY-

37 | Coil Normal temp. Nack B HOPMY.

HanpsaxeHune nHBepTopa BepHYNOCh B Npejensl A0NyCTVMOro Ananasoxa,

38 | Inverter Volt. Norm. MBI nepekntounTcs B HopManbHbI pexum.




MnY/AbC

PyKkoBOACTBO Mo 3KcnyaTaumm
NCTOYHMKa 6ecniepeboliHOro NMMTaHns

CEPUA TPUAT/IOH T 60 - 80 kBA

NCTOYHWKN BECMEPEBONHOIO MUTAHUS

No Co6biTue

3HaueHue coobLieHus

Harpyska Ha UHBepTOp BepHynacb B Npejensbl 4ONyCTUMOro AnanasoHa
39 | Normal Load (Huke 100%), ecnn 3apsg AKB 6bin1 oTKIlOUEH, OH ByAeT MOBTOPHO akTu-

B/POBaH.

WBI BbISIBUA KOPOTKOE 3aMblkaHue Ha Tupuctope ¢asbl L1 6atinaca. BN
40 | BYP Thyr.L1 Short C. 6yaeT BbIKNHOYEH, Harpy3ka oTKAYeHa.

MBI BbISBMA KOPOTKOE 3aMblkaHve Ha TupucTope ¢asbl L2 6aiinaca. UBM
41 | BYPThyr.L2 Short C. 6y/eT BbIKNIOYEH, HarpysKka oTk/loueHa.

MBI BbISBMA KOPOTKOE 3aMblkaHVe Ha TupucTope ¢asbl L3 6aiinaca. UBM
42 | BYPThyr.L3Short C 6yaeT BbIK/IOUEH, Harpy3ka oTKo4YeHa.

VMBI BbISBUA KOPOTKOE 3aMblkaHMe Ha TupucTope dasbl L1 nHBepTopa. UBM
43 | UPSThyr.L1 Short C. 6yaeT BbIK/KOYEH, Harpy3ka OTKAYeHa.

VMBI BbIABMA KOPOTKOE 3aMblkaHWe Ha TupucTope ¢pasbl L2 nHsepTtopa. NBM
44 | UPSThyr.L2 Short C. 6yaeT BbIKNHOYEH, Harpy3ka oTKAYeHa.

VBN BbIABWA KOPOTKOE 3aMblkaHVie Ha TpucTope ¢pasbl L3 nHeepTopa. BN
45 | UPSThyr.L3 Short C. 6y/eT BbIKIOYEH, Harpy3sKka oTk/loueHa.

MBI BbIABUA, 4TO TUPUCTOP $a3bl L1 MHBEPTOPa HEe MOXET 6bITb aKTUBUPO-
46 | UPSThyr.L1 OpenC. BaH. Harpyska 6yseT nepeseeHa Ha baiinac.

VMBI BbIfBUA, 4TO TUpUCTOP a3kl L2 MHBepTOpa He MOXEeT bbITb akTMBUPO-
47 | UPSThyr.L2 Open C. BaH. Harpy3ska 6yaeT nepeBejeHa Ha baiinac.

VBN BbifiBUA, 4TO TUpUCTOP a3kl L3 MHBEepTOpa He MOXET bbITb akTUBNPO-
48 | UPSThyr.L3 Open C. BaH. Harpy3ka 6yaeT nepeBejeHa Ha bainac.

WBM BbISiBUA, 4TO TUpUCTOpP da3bl L1 6aiinaca He MoXeT 6biTb aKTUBMPOBaH.
49 | BYPThyr.L1 OpenC. Harpyska 6yaeT nepeBejeHa Ha UHBepPTOP.

MBM BbISBUA, 4TO TUPUCTOP da3bl L2 6alinaca He MOXeT 6bITb aKTUBMPOBaH.
50 | BYPThyr.L20OpenC. Harpyska 6yaeT nepesejieHa Ha HBEPTOP.

VMBI BbIABMA, YTO TUpUCTOpP dpa3bl L3 6alinaca He MOXeT 6blTb aKTUBUPOBAH.
51 |BYPThyr.L3OpenC. Harpyska 6yaeT nepesejieHa Ha MHBepPTOP.

Y 0iHOro Unn HeckoNbkux VMBI NoaKAOYeHHbIX NapannensHo, HapyLleHa
52 | Parl. Phs. Rot. Err. nocnejoBaTeNbHOCTL YepeAoBaHUa $as no sxoay.
53 | Battery Start MBI 6bina faHa koMaHAa 3anycka oT akkyMynAaTOpOB.

OanH nnn Heckonbko UBM nogkntoYeHHbIX NapanienbHo He MOTyT 6bITb
54 | Parl. Start Error 3anyLLyeHsl.
55 | Inverter Fault Mpwv 3anycke nHBepTOopa MBI NpounsoLno oTkAOHeHVe B ero paboTe.

CraTuyeckre nepekatoyaTenn (MHBepTopa 1 6alinaca) oTkatoueHsl. K no-
56 | Output Off TpebuTensam He NocTynaeTt NnuTaHue.

WBIM paboTaeT BHOPMasbHOM pexXunMe, SHeprus noctynaeT K notTpebutensm
57 | Normal Mode Mo NIMHUN BLINPAMUTENb - UHBEPTOP.
58 | Battery Mode MHBepTop MBI paboTaeT 0T akkyMynsaTopos

WBM paboTaeT B pexumMe 6aiinaca, sHeprus noctynaet K notpebutensm
59 | Bypass Mode no NuHUu 6ainaca.

: MBI paboTaeT B pexunme cepsucHoro 6ainaca, aHeprus nocrynaet K no-

60 | Maint. Bypass Mode TpebuTensm No NMHUK cepBUCHOrO baiinaca.

[ilBa unn 6onee MNBM paboTaloT B HOPMaNbHOM peXyVMe ¥ PaBHOMEPHO
o1 Parallel Mode pacnpegenstoT Harpysky. MotpebuTtenn nutaTcs oT nHBepTOopoB MBI,

WBI nepekntounics B pexvmM TeCTUPOBaHNA akKyMynsTopoB, noTpe6u-
62 | Test Mode TeNn 3aluLieHbl, Harpyska nMTaeTcs No IMHUN BbINPAMUTENb -aKKyMY-

NATOp-UHBEPTEP.
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MaY/AbC

PykoBOACTBO Mo 3KcnyaTaymm
NCTOYHMKa 6ecniepeboliHOro NMMTaHns
CEPUSA TPUATIOH T 60 - 80 kBA

NCTOYHWKN BECMEPEBONHOIO MUTAHUS

No Co6biTue

3HaueHue coobLieHus

. M3 MeHto komaHA BT 6blna gaHa koMaHAa nepexo/a 13 pexumMa ctatuye-
63 | Manual Switch to UPS cKoro 6alinaca B HOpMabHbIli pexuM (Ha MHBepTOop).
64 | Output Voltage Error Sggﬁgzxerio KpUTUYEeCKoe M3MeHeHne HanpsaxeHusa Ha Bbixoje. MBMocTa-
B MOMeHT paboThl BbINPAMUTENS 6bIN0 BbISBAEHO HapyLUeHne B ero paboTe,
65 | PFCStop Cmd. VBIM BbIKNtOUMACS.
66 | Manual Start Command M3 MeHto komaHa VIBM 6bina gaHa koMaHAa 3anycka.
67 | Manual Stop Command M3 MeHto komaHa VIBM 6bina faHa KoMaHAa 0CTaHOBKMU.
68 | UPS Stopped MBI 6bIn OCTaHOBNEH.
B TeueHnn kopoTkoro BpemeHun VbIM MHOrokpaTHO NepexoAuna B pexum
69 | Bypass Problem 6aiinaca. VIBMN 6yaeT oTK/lOYEH.
70 | Parameters Changed W3 cepBUCHOIO MEHI0 6bIIN M3MEHEeHbI MapameTpbl.
: M3meHeHa AaTa yCTaHOBKM akkyMynaTopos. CTaTucTuka no akkymynsaTopam
71 Batteries Changed ByAeT 0BHyNeHa.
: 3aduKCcMpoBaHO NpeBbILIEHNE Harpy304YHON CNOCO6HOCTU UHBEPTOpA.
72 | Loadimpact Transfer Harpyska nepesejeHa Ha NMHUIO 6a|§|’naca.
PaboTatonii B napannensHom pexume UBIM nonyyunn komaHagy Ha nsme-
73 | Parallel Command HEeHMe COCTOSHMA CTaTUYeCckoro nepekayaTens.
Beaomelii MBI, paboTatownii B napannesbHOM pexume NoTepsan CBA3b C
74 No P.CAN Bus Comm. BeAywum UBM no CAN-wwrHe. Ecnu MBI Haxoauncsa B paboTe, oH 6yaeT
OTK/IIOYEH.
PaboTatoLwnii BnapannensHom pexume MBI noayumnn ot Apyroro (BegyLero)
75 | Ext.Start Command VBT KoMty Ha sanyck.
PaboTatoLnii B napannensHom pexume MBI noayynn ot Apyroro (BegyLero)
76 | Ext. Stop Command VBIM KoMaHAy Ha OCTaHoB.
: PaboTatownii B napannensHom pexume VMBI, nonyynn komaHAy Ha nepe-
77 | Ext. Switch To BYP. KAKOYeHVe Harpysku Ha IHWI0 CTaTuyeckoro balnaca.
: Pa6oTatoWwnii B napannensHom pexvime VBM, nonyyunn komaHZAy Ha nepe-
78 | Ext. Switch To UPS KNtOYEHVIe Harpy3Kku Ha NHBepPTOop.
Pa6oTatoLuii B napannenbHoOM pexumMe «BeAoMblii» VBM, BbISBMA OLLINGKY
79 | Parallel Comm. FE. obMeHa AaHHbIMK ¢ apyrumu UBM.
Mocnesanycka VBN napameTpebl UHBEPTOPa AOCTUMAN TPEBYEMbBIX 3HAUEHWIA.
80 | Inverter OKEY VBMM rotoB nuTaTh Harpysky Yyepes MHBepTOp.
TemnepaTypa akKyMynsTopoB 3a npejesamu onycTMMOro AnanasoHa,
81 | Batt. Temp. Err. aKKyMyNATOpbl MOTYT MOyYUTb NOBPEXAEHNS.
82 | EPO key pressed Bbina HaxaTta KHonka EPO.
Mpw paboTte WBI B pexunme akkyMynstopa, HanpsxeHve akkyMynsTopos
83 | Battery Low ynano Huxe yctaHoBaeHHoro nopora. VBN npogonxaet paboTty ot AKB
npoAonXas BblAaBaTb AaHHOE NpeaynpexaeHue.
84 | No P.485 Bus Comm. Mexay napannenbHeiMu UBIM oTcyTcTBYeT 06MeH AaHHbIX Mo RS485.
85 | STS Over Current Meperpyska no ToKy AMHWUW cCTaTUyeckoro 6alinaca
O6paTHoe (MpOoTVB YaCcoBOW CTPeNkN) YepedoBaHve ¢pas Ha 6aiinacHoM
86 | BYP. Phase Rot. Err. ssoze VBN,




PyKOBOACTBO M0 3KCnayaTauum
m MI IyA b' : NCTOYHMKa 6ecniepeboliHOro NMMTaHns

CEPUA TPUAT/IOH T 60 - 80 kBA

NCTOYHWKN BECMEPEBONHOIO MUTAHUS

No Co6biTue

3HaueHue coobLieHus

MpeBbILEeHO HanpaXeHe NOCTOSHHOIO ToKa Mo BbIXOAY UHBepTEpa, Ha-
87 | Output DC Volt.Fault rpyska byzeTt nepesejeHa Ha NMTaHWe No INHUK cTaTuyeckoro bainaca.
B napannenbHoli cucteme, oOAHa NN HECKONBLKO $pa3 No BbIXOAY BEAOMOro
88 | Output Offset Err. VMBI He nogkatoueHbl K BeAyLlleMy YyCTPONCTBY.
89 | Battery Temp. Nor. TemnepaTypa akkyMynaTOpOB BEpHyNack B pamMKy JONYCTVMOrO AnanasoHa.
MpeBbIleH AMMUT MO YPOBHIO HaMPAXeHVIA MONOXUTENBHOIO NieYa WiHbI
90 | PFC Pbus OverVoltage HOCTOAHHOMO TOKa.
MpeBbIWeH NMMUT MO YPOBHIO HaNPSAXeHNA OTPULLATENIbHOTO NJleYa WIHbI
91 PFC Nbus OverVoltage NOCTOAHHOMO TOKa.
92 | PFC PhL1 OverCurrent CpabaTblBaHMe 3aL1Thl NPV KOPOTKOM 3aMblkaHUM Ha ¢pase L1 BeinpamuTens.
93 | PFCPhL2 OverCurrent CpabaTblBaHMe 3aLMThI NPV KOPOTKOM 3aMblkaHV Ha $pase L2 BeinpamuTens.
94 | PFC PhL3 OverCurrent CpabaTblBaHMe 3aLMThI NPV KOPOTKOM 3aMblkaHuK Ha $pase L3 BbinpamuTens.
95 | single Stop Pa6oTatowmii B napannenu VIBM, nonyymn KomaHAy OCTaHOBUTbL paboTy
nHBepTOpa.
96 | Master Changed B napannensHoii cucteme VMBI cTan BegyLWwm ycTpoicTBOM.
e 3HaueHue |ID ogHOro nan Heckonbkux MBI B napannensHoi cncteme co-
97 | Par.Bus ID Collision BNaAaIoT APYT C APYTOM.
. KomaHga c naHenn ynpasieHns Ha oTKAOUeHne Bcex HBepTtopos MBI B
98 | Stop All Units napannensHomn cucteme.
99 | Pwr. Supply Fault BbifiBNieHa HencnpaBHOCTL 610Ka NuTaHus UBT.
MocTynneHvie curHana Ha naaTty CyxmMx KOHTakTOB O BK/IKOYEHUM reHepaTopa.
100 | Generator Mode Pexu1m paboTel C reHepaTopoM akTUBUPOBaH
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PykoBOACTBO Mo 3KcnayaTaLuu
m MI IyA b' : NCTOYHVKa 6ecnepeboiiHOro nuTaHus

v/ CEPUA TPUAT/IOH T 60 - 80 kBA
MCTOYHMKWN BECMEPEBOVMHOIO MUTAHUA

6 / TexHNYeckre XapakTepucTyKm
o00000

MowHocTb

AKTUBHasi MOLWHOCTb 60 KBT 54 kBT 80 kBT 72 kBT

Bxop

[lnanasoH BXOAHOI0O
Hanps>XeHusa

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

BxoaHoin dakTop

0
MOLHOCTH Mpwn 100% Harpyske > 0,99

Aunanasou BxoAHoN 45-65 'y (HacTtpaunsaeTcs)

4acToThl
BeinpamuTtens IGBT BeinpsimuTens
CymmapHble I/ICKa)Ke.HI/Iﬂ < 4%
BXoZHoro Toka (THDi)
Bbixoa
BbixoAHOE Hanps>XeHne ~220/380B, ~230/400B n ~240/415B, 3P+N 1%

Mpu nameHeHnn Harpy3km 0% - 100% - 0% , MakcuManbHoe oTK/oHeHne 5%,
BoccTaHoBNeHMe

BO3BpaT K 1% <40mcek.

3¢ PeKTUBHOCTL [lo 94%

50/600y, +0,5% CMHXPOHU3NPOBAHO C CeTbIO,

Beixopnas uactota 50/60Ty +0,2% B pexxnme pa6oTbl oT AKB

CyMMapHble ncKaxeHus JInHeHas Harpyska < 2%

Hanps>eHuns no BbiXoay

(THDv) HenunHelHas Harpyska < 6%

®dakTop popmbl (CF) 3:1

Meperpy3souHas

perpy 125% Harpy3ku - 10 MuH., 150% Harpyskm 1 MuH.

CMOCO6HOCTbL
BbIX0/ BXOAHOIO HanpsiXKeHWUs 3a npegesibl A0MNYCKOB, BbIXOA BXOAHOW 4acTOThl 3a
npegenbl JONYCKOB, NpepbiBaHne pa3sbl Ha BXOAE, BbIXOJ BbIXOAHOI0 Hanpsh KeHUs
3a npejenbl JONYCKOB, BbIXO/ BbIXOAHOW YacTOThl 38 Npejesibl 40MNYCKOB, Npephbl-

3awuTa BaHuve $pa3bl Ha BbIxoAe, DC KOMMOHEHT, KOTOPbI MOXET BO3HUKHYTb B BbIXOJ-

HOM Hamnpsi>XeHMU, NeperpysKka, KOTopasi MoXeT BO3HVMKHYTb Ha BbIX0Ae (MOMUMO
onpezieNIeHHOTro NPOMeXyTKa BpeMeHW), Meperpes, CNoCOGHbIN CTaTb NPUUNHOW
HencnpaBHOCTU, BbICOKOE HanpsikeHne DC-LMHBbI, HU3KOoe HanpsieHne DC-LHbI,
KOPOTKOE 3aMbIKaHMe Ha BbIXOAE.




PyKkoBOACTBO Mo 3KcnyaTaumm
NCTOYHMKa 6ecniepeboliHOro NMMTaHns
CEPUSA TPUATIOH T 60 - 80 kBA

May/AbC

NCTOYHWKN BECMEPEBONHOIO MUTAHUS

batapes

KonnuecTtso (12B VRLA)

62 (COCTOUT N3 2-X HE3aBUCUMBbIX FPYMNM aKKyMynaTopos,
no 31 eANHNLbI B KaXXA0M)

3HaueHVe Toka 3apsaga
(C)

HomuHanbHo 0,1C, HacTpaneaeTca

MouwHocTb 3apsaa

12,5% ot mowHocTwu UBI

Cef3b

UnTepdeiicsl RS232 n SNMP B cTaHAapTHOM ncnonHeHunn, RS485,
ModBus aganTtepbl onyMoHaabLHO

Cyxune KOHTaKTbl OonuynoHanbHoO

MpoTokonbl 06MeHa SEC, TELNET

CepTudukaTthl

KauecTtBo 1SO 9001

BesonacHocTb IEC 62040-1, IEC 60950

EMC/LVD IEC 62040-2

O6wue cBeAeHUs

Pa6ouas TemnepaTypa

Ana BN 0 °C~40°C(gna AKb 0 ~25°C)

TemnepaTypa XpaHeHus

Ana VBN -15°C~45°C(Ana AKB-10 ~ 60°C)

Knacc 3awutel

1P20

Kopnyc AHTMCTaTUYECKOE MOKPbITUE

BnaxHocTb 0-95 %, 6e3 KOHAEeHCaUUn
<1000m, K03¢. KOppeKL UM MoLHOCTK 1.

BbicoTa <2000m, K03¢. KoppeKkLUn Mo HocTK >0,92,

<3000m; K03¢. KoppeKkunn mowHocTu >0,84

XXypHan cobbiTnit

500 co6bITUI C yKasaHueM gaTbl

NapannenbHas pa6oTta Ao 8 NBN

EPO (Emergency Power

off) CraHpapTHO

VzonupytoLnit CraHgapTHO

TpaHcpopmaTop

Bec 745 kr 805 kr
Fa6aputol (LU x T x B), 1466x771x1593

MM

58

Bepcusa 1.1




PykoBOACTBO Mo 3KcnayaTaLuu
m MI IyA b' : NCTOYHVKa 6ecnepeboiiHOro nuTaHus

v/ CEPUA TPUAT/IOH T 60 - 80 kBA
MCTOYHMKWN BECMEPEBOVMHOIO MUTAHUA

3a A0MNONHUTENbHON MHPOpMaL e obpalyaiiTecs:

00O «LleHTp pa3pa6oTKkm u nccnegosaHmin «MMMNYNbC»
125171 MockBa, JleHnHrpagckoe ., 4. 8, kopr. 2

+7 (495) 989-77-06

www.impuls.energy

CTpaHa nsrotosnerHus: Typunsa
[laTa n3rotosneHus: HaneyataHo B pyKOBOACTBE Mo/b30BaTeNs

M3rotosuTensb: 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, KpoHwTaATCckuiA bynbBap, 356

[laTa npon3BogCTBa: YKasaHa B CeEpuiHOM HOMepe nsgenus,
rae 11 n 12 cumBosbl - roJ NPON3BOACTBA, 13 1 14 CMMBOJIbI - MecsL,
Npoun3BOACTBa, paclundpoBka CornacHo Tabanue:

loa BbINyCcKa Mecsauy Bbinycka

15 2015 01 AuBapb
16 2016 02 deBpanb
17 2017 03 MapTt
18 2018 04 Anpenb
19 2019 05 Maii
20 2020 06 NioHb
21 2021 07 onb
22 2022 08 Asryct
23 2023 09 CeHTA6pb
24 2024 10 OkTs6pb
25 2025 " Hosb6pb
26 2026 12 [llexkabpb

NHdopmauns 06 agpecax, TeneGoHax CePBUCHBIX LLEHTPOB, OCYLLeCTBASIOLNX FrapaHTUAHYO 1
nocTrapaHTUHYo NoaaepXKy 1 pemoHT VBN UMMY/IbC pa3melleHa no agpecy:

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




e-mail: info@impuls.energy

web: www.impuls.energy




