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lNoon. u 0ama

UHe. Ne dy6ii.

Bszam. uHs. Ne

lNodn. u 0ama

UHe. Ne nodrn.

HacTosiwee pykoBogcTBO no akcnnyataumm (P3) npegHasHadYeHO ANs U3ydeHus
nepcoHanom, oCcyLLeCcTBNAILWUM YCTaHOBKY, NOAKMOYEHME, IKCMnyaTaunio U TEXHUYECKoe
obcnyxmBaHne WUCTOYHWKA 6GecnepebonHOro nuUTaHust  ABOMHOro npeobpas3oBaHus (B
pansHenwem nmeHyemsle UBIM). K obenyxmanmio VBl gonyckatoTes nuua, nsydmslume
HacTosilwee P3 n npowelmne UMHCTPYKTaX No TexHuke GesonacHoctu. Bce paboTbl BO
BPEMSA YCTAHOBKW, MPOMUIIAKTUKA U PEMOHTa 00O0pyAOBaHUS [OOSMKHbI BbIMNOMHATLCS
TOMNBbKO KBanMuMUMpOBaHHbIMWU cneuuanuctamm, npowegwmnmm obyvyeHne n umerowmmMmm
rpynny gonycka He Hwxe Il go 1000 B.

HapexHoctb n pgonroBedyHocTb WBI1 obecneuymBalotca He TONbKO KayeCTBOM
nsgenund, Ho un cobniogeHnem Bcex TpeboBaHMA W YCNOBUWM TPaHCMOPTUPOBAHUSA,
XpaHeHUs, MOHTa)a 1 aKcrnnyaTauumu, N3noxXeHHbIX B HacToswem P3.

B cBA3M ¢ NOCTOAHHO nNpoBOANMBLIMKU paboTamMu MO COBEPLLUEHCTBOBAHMIO N3OeNnNa B
€ro KOHCTPYKUMIO, 9NEeKTPUYECKYHD CXeMy, MporpaMmHoe obecneyeHne MoryTt ObiTb
BHECEHbI UIBMEHEHMS, HE yXyaLlaloLwmne napamMeTpbl U KAYeCTBO U3OENNs, HE OTPaXKEHHbIe
B HacTtosdwem P3.

BHUMAHUE: B UBI1 ncnonb3yeTcs BbICOKOE HanpsiXKeHne, onacHoe AJif XKU3HN
yenosekal!
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lNoon. u 0ama

UHe. Ne dy6ii.

Bszam. uHs. Ne

lNodn. u 0ama

UHe. Ne nodrn.

Bnaropapum Bac 3a 1O, YTO Bbl OCTAaHOBMNIM CBOM BbIOOP Ha MUCTOYHUKE
6ecnepebonHoro nutaHua komnaHum PYCOIJIT. Hageemcs, yto Gnarogapsa Hawemy
obopyaoBaHuto Bbl Haponro 3abyagete o npo6nemax ¢ anekrponutaHuem. lNMpocum
Bac o3HakoMUTbCA € HacTosilUMM PyKoBOACTBOM MO 3KcnnyaTtauuu nepen nepBbiM
BKNnoYeHnem wusgenusi. CobniogeHue HECNOXHbIX peKoOMeHAauuWn, ONMUCaHHbIX
3A4ecb, NOMOXeT obecneynTb ero agnuTenbHy 6e3aBapunHyro paboTy.

MoHTaX, nogkntoyYeHue, TeXHUYECKOe OOCNy)XMBaHWe, PEeMOHT UCTOYHMKA
6ecnepebonHoro nUTaHus AOJKHbI OoCyLeCTBNATbLCA TONbKO
KBanupuumpoBaHHbIM NepCcoHarioM, UMEKLUM NpPaKkTUYeCKUm onbIT B obnactu
MOHTaXa M 3KcniyatauMum AaHHOro o60pyAoBaHMA M 3HAKOLWMM NMpaBuna TeXHUKU
BE3OMNACHOCTMU npu paboTte ¢ anekTpnyeckumm yctaHoBkamu HAMPAXEHUEM po
1000 B.

1. MogroTtoBKa k paboTte

BHUMAHMWE! MNepea ocywectBneHnem yctaHoku MBI, Heo6xoaumMo BHMMATESbHO
03HaKOMUTLCA C cofepXXaHNneM HaCTosLWEero pykoBOACTBa.

OcyuiecTBneHne yCTaHOBKM M 3anycka obopyaoBaHUsS HEYNONIHOMOYEHHLIMW Ha TO
nuuamMm MOXeT MPUBECTU K CEPbE3HbIM (PU3NYECKNM MNOBPEXOEHMUSIM.

MBI paspabotaH ans mcnonb3oBaHUs B PUKCUPOBAHHOW MO3ULNKN, HEU3MEHHO B
BEPTUKANIbHOM MOSTOXEHUM.
nbn AOJIKEH UCIMOJNMb30OBATbLCA C 3A3EMITIAIOWLIAM COEOUHEHUEM.

lMepen npucoeanHeHWEM K CeTW, BLINOMHUTE 3a3eMnsawllee coeauHeHne. Tok
yTeuykn MoxeTt gocturatb 0,4 A.

BHUMAHMUE! NEPEO OCYLWECTBJIEHUEM OBCIY>XUBAHUA, UM OOJTKEH
BbiTb OTCOEAMHEH OT CETU U AKKYMYINATOPOB. O5A OCYLUECTBJIEHUA
PEMOHTA U OBCITY>KUBAHUA, NOCIE OTKIMIOYEHUA NPUBOPA HEOBXOOAUMO
BbDKOATb KAK MUHUMYM 5 MUHYT.

1.1. PemoHT - O6CnyxnBaHue

Bce paboTbl N0 peMOHTY 1 06CNyXnBaHMO BbINONHAKOTCA BHYTPW nNpubopa. detanu
MOryT 0BGCNy>XMBaTbCA U 3aMEHSTbCA TOMbKO MPOLUEALLMM COOTBETCTBYHOLEee 0byyeHune
nepCcoHarnom.

C MoMeHTa YCTaHOBKW, He pexe 4YeM oaAWH pa3 B rof, pekomeHAayeTcs
nposeAeHne YNONMHOMOYEHHbIM MepcoHanoM npodunakTMyeckoro oocnyxmBaHus.
(daHHas ycnyra MoXeT npeaocTaBnsieTCs aBTOPU3OBaHHbLIM CEPBUCOM U SIBNSETCA
nnaTHon.)

HAMNPAXEHUE HA AKKYMYJNIATOPAX MOXET BO3PACTATb A0 900 VDC !

HanpsibkeHne akkymyrnsitopa HaxoAuTCA Ha CMepTenbHO onacHom yposHe 900Vdc.
O6cnyxmBaHMe  akKyMynaToOpoB  [OSMKHO  OCYLECTBNATLCA TOMbKO CO  CTOPOHbI
KBannuduumMpoBaHHOro nepcoHana.

KaTeropuuyeckn Henb3s OpocaTb akkyMynsiTopbl B OroHb. YTo kacaetcss cbopa u
YTUNU3aUUN  aKKyMyNSATOPOB C  WUCTEKWMM CPOKOM  CRyXObl WM HEeUcnpasHbIX
aKKyMyInATOPOB; BbllLEALINE U3 CTPOS aKKyMYNSTOPbl HE OOIMKHbI BbiOpacbkiBaTbCS.

Pspom c¢ Wbl HeoOxoaMmMo obecneunTb HaxOoXAEeHMe MNpPOTUBOMNOXKAPHOro
obopynoBaHus.
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lNoon. u 0ama

UHe. Ne dy6ii.

Bszam. uHs. Ne

lNodn. u 0ama

UHe. Ne nodrn.

1.2. Nopsagok ycTaHOBKU

Boagyx 3abupaetca cnepean n no 6okam MBI 160 - 200 kBA, Bbixog BO3gyxa
OCYLLECTBNAETCA 4epe3 pelleTKy, pacrofioKeHHyl0 B BepxHeW 4actm npubopa.
Heobxoanmoe cBoboAHOE MPOCTPAHCTBO MEXAy YCTPOWUCTBOM M Grivkamwien nperpagomn
crnepenu OOMKHO COCTaBNATb Kak MUHUMYM 850 MM M kak MUHUMYM 100 MM C 3agHen
CTOPOHbI 1 No 6okam npubopa. He aomkHa OCyLEeCTBRAATLCS BPEMEHHAst UM NOCTOSIHHAS
akcnnyaTauusa npubopa npu MeHbleM cBOOGOAHOM npocTpaHcTBe. B npoTuBHOM cny4ae,
npoussogutensHocTb Bl cHnanTbeA.

1.3. JocTyn

B o6opynosaHum 160 - 200 kBA onepatop moxeT ocywecTtsutb goctyn Kk MBI yepes
nobyo n3 naHenen npuodopa. Mo aTon npuynHe, Heobxoaumo obecneunTb Heobxoanmoe
NpoCTpaHCTBO [Ansi onepartopa. PekomeHayemoe cBoGoOgHOE MPOCTPAHCTBO [AOSMKHO
coctaBnATb 800 Mm

1.4. CknagupoBaHue

Mepen BBogom B akcnnyatauuo VMBI gomkeH XxpaHUTbes B MOMELLEHMMN UM MecTe,
3aLUMLLEHHOM OT M30bITOYHONM BNAXXHOCTU M TemMnepaTypbl.

BHAMAHUE! Heucnonb3yemble  akkymMynatopbl  OOSKHbI  3apshkaTbCA  C
onpefenieHHon  NepuoauvyHOCTbIO. OTOT  BPEMEHHOM  MPOMEXYTOK  ornpegerieH
NMOCTaBLUMKOM akKyMynsitopoB. [lpoueaypa 3apsgku MOXET ObiTb BbINOSIHEHA MNYyTEM
nogkntoyeHns UBI Ha onpegeneHHoe Bpems K COOTBETCTBYIOLLEN CETH.

1.5. TpaHcnopTUpoBKa

TpaHCnopTHOE CpeacTBO WM YCTPOMCTBO 4S9 NEepeHOCKM [A0SmkHO obnagaTtb
rpy30noabeMHOCTbIO n XapakTepucTukamm NO3BOSIAIOLLNMM OCYLLIeCTBUTb
TpaHcnopTtuposky NBI.

lMonoxeHwne npubopa cnefyeTt MEHSITb Kak MOXHO pexe.

2. OnucaHue n paborta nsgenusa
2.1. HasHayeHue nsgenus

NcTouHnk 6GecnepebomHOro nuTaHus npegHasHayeH  aAns HageXHoOW 3aluTbl
anekTpoobopynoBaHus nosib3oBaTens OT NObIX HEMOMAJO0K B CETU, BKITOYAsS UCKaXKeHWe
UNn NponagaHne HanpsKeHUst CETU, a TakKe NoLaBfIEHNE BbICOKOBOSbTHbLIX UMMYJILCOB U
BbICOKOYACTOTHbIX MOMEX, MOCTYyNatLWmx U3 ceTu.

WBIT paccunTtaH ansa akcnnyatauum BHYTPU NOMELLEHNIA, NPU CReayownx YCroBUsIX:

- BblcOTa Hag yposBHem Mops o 1000m npu HOMMHanbHOW Harpyske. <2000m —
nonpaBoYHbI MHOXUTENb >0,92, <3000M — NoNpaBoYHbLIN MHOXUTENL >0,84;

- Temnepartypa okpyxatowen cpegpl ot 0 go 40°C (gns akkymynatopos 0 ~ 25 °C);

- OTHOCUTENbHasi BMAXHOCTb BO34yxa OKpyxawuwen cpegbl He 6onee 80% npu
TemnepaTtype +25°C;

- OKpyXawuasi cpefa He B3pbiBOOMACHa, He COLEPXWUT TOKOMPOBOASLLEN MNbISK,
arpeccuBHbIX MAPOB U ra3oB B KOHLEHTpaUUsaX, paspyLiarowmx Metannbl U u3onauuio;

- MEeCTO YCTaHOBKM 060pyAoBaHUSA OOSMKHO ObITh 3alUMLLEHO OT nonagaHusa macna,
CONEHoWn BoAbl, AMYNbCUU N T.4.;

- pabo4yee NonoxeHne — BepTUKanbHOE, OOMNYCKaeTCs OTKIOHeHMe A0 5° B nobytro
CTOPOHY;

- OTCYTCTBME HENOCPEACTBEHHOIO BO3AENCTBMS CONTHEYHON paanauunu;
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lNoon. u 0ama

UHe. Ne dy6ii.

o

B3sam. uHs.

lNodn. u 0ama

UHe. Ne nodrn.

- coAep)XaHue TOKOMPOBOASLLEN MbINM B NMOMELLEHNM U OXNaXaaloleM Bo3ayxe He
oonee 0.7 mr/m3.

CTpyKTypa ycroBHOro o6o3Ha4yeHus

MWOM-N-XW-YYY-ZZZ-G

WCMOIHEHWE:

A-6a30BoBE;

T-TenekoMMyTaLUNOHHOE,;

[-c gononHUTenbHbIM 39pSAHBIM YCTPOUCTBOM;
P-c pasgenutenbHbiM TpaHcopMaTopoMm;
M-moguduumpoBaHHoe.

HOMMHarbHoe BXogHoe ¢asHoe (a1 0OgHOMa3HbIX),
MexdasHoe ansa TpexdasHbix HanpsXxeHue, B

HOMMHanNbHasA MOLLHOCTb, KBA

4ynucno gas Ha Bbixoge (umdpbl oT 1 oo 3)

yncno gas Ha Bxoge (umdpbl ot 1 go 3)

HOMEp Moaenu
1-ogHodasHbin ¢ KKM (koppekTop KoadbdumLneHTa MOLHOCTHN)
2-TpexdasHbin ¢ Byctepom

3-TpexdasHbin ¢ IGBT- BbinpaMmutenem

npeobpasoBaHns

JBOMHOro

NCTOYHUK
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2.2. BHewHun BuA.
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PucyHok 2.3 Bug nepefHen naHenu, N3HyTpu.

1 KHonka nnaeBHOro nycka
5 Pasbem nHTepderica cepmmnHoro obmeHa gaHHbIMn RS232
N OMNUMOHHBIE CNOThI
g 3 MpenoxpaHuTenb ceTn
S
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PucyHok 2.4 Bug ceepxy.

1 KaHan BbiBoga ropsiyero Bosgyxa
5 KaHan BbiBoga ropsivero Bo3gyxa BbinpaMuTens,
NHBEpPTOpa 3apsiaka, ObMOTKM
®©
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lNoon. u 0ama

UHe. Ne dy6ii.

Bszam. uHs. Ne

lNodn. u 0ama

UHe. Ne rnodrn.

2.3. AneKkTpnyeckmne coeamneHus

CoepuHenune gna
NapannenbHoM yCTaHOBKM

PaCcClIMPUTENBHDIE PA3HEMBbL:
SNMP (OnumoHanbHo)

RS485 (OnuuoHanbHo)

CyX0ii KOHTAKT (ONUMOHaNBHO)

[MCTaHUMOHHES N3HeNb YNpasaeHus (OnuMoHanbHo)
BHelWHWiA TeMNepaTypHbiiA 43aTYUK BKKYMYNATODOB

{OnumoHanbHO)
ADYTWE N006HbIE BKCECCYapbl

! OQHOBPEMEHHO BO3MOMHO NOACOEAUHEHWUE TONBKO ABYX

ONuMWiA.

AnekTpuyecKkue coeguHeHus UBM

Rs232- Censb (Cepanc) €—+ | (5 |

«—> [B]

e

DC wwmHa +

He#Tpane

DC wwmHa -

3asemnsiolee coeguHeHne

L3 Bxop cetn

BHewHuin
|2 OGaitnac
(onuMoHHO) 1
L3  Cepsucubiii
6ainac

Cunosbie
vabenu

L1
_’Samumeuuan
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2.4. Obwana uHcpopmauumsa

Tononorus paboTbl npubopos cepun VM npeacrasneHa Ha pUCYHKE HUXKeE.
TONONOrMA INEKTPUYECKMX LIENER

CopRaciciA e pEE0 AHOR

NepeNRATEN

¥
&
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31X sarapes

MpuHuun pa6otel UBIN.

brnok-cxema WBIT npeactaBneHa Ha pucyHke Bblwe. HasHaveHna ysnos WBIT
cnegywowue:

- ynpaensiembin IGBT-BbINnpaAMUTENDb OCyLLECTBNSET NpeobpasoBaHNe HanpPsKeHUs!
CeTU NEepeMEHHOro TOKa B HanpshkeHue MNOCTOSIHHOro Toka, obecnedmBaeT ctaburnbHoe
HanNps>KeHMe nuUTaHnA WHBEpPTopa B ceTeBOM pexume pabdotel VMBI n BbinonHseT
dYHKLMIO KoppeKkTopa KoahdrLneHTa MOLLHOCTU;

- MHBEpTOp npeobpa3yeT HanpsKeHWe MOCTOSIHHONO TOKa B CUHycouaanbHoe
HanpsbkeHue ¢ yactotom 50Iu.;

- 6nok 3apsigHoro yctpowncTBa n byctepa obecneumBaeT 3apsg Ab B ceTeBowm
pexumMe W noBblleHne HanpskeHns AB 0o HeobxogMMoro ypoBHS B aBTOHOMHOM
pexnme;

- CcTaTMyeckum nepeknwodaTens uenn 6Gawmnac aBToMaTudecknm obecneumBaeT
obxogHOM NyTb ANsl NOAKIMHOYEHUS] HArpy3kM HEMOCPEOCTBEHHO K CETU MPU aHOMarlbHbIX
pexumax pabotel MBI (neperpyske, neperpese, BbIxo4e 13 CTposi ogHoro na ysnos VBIMM);

- uenb py4vHOro (MexaHudeckoro) 6Gannaca uCNONb3yeTcss MNpu  TEXHUYECKOM
obcnyxusaHum VB[ (npodunaktuka, peMoHT). MNpu atom BHYTpU UBIT anektponutaHue
OTCYTCTBYET 3a WCKIMIOYEHMEM KOHTAKTOB KIEMMHOW KONMOAKM MPU COXPaHEeHUU NUTaHWUs
Harpysku oT ceTu;

AkkymynsitopHasi 6atapes obecneumBaeT 3amnac 3Hepruv Ans NUTaHUS Harpysku,
Korga OTCYTCTBYET UM HEOONMYCTUMO UCKaXXeHO ceTeBoe HanpshkeHue. AB pasmellatoTcs
B OMONTHUTENbHOM LUKady akKyMynsiTOPHOrO MOAY S,
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UHe. Ne nodrn.

Cxema ynpaBrneHuss Ha OCHOBE MMUKPOKOHTpOMfepa OCyLWecTBASeT KOHTPOSb
TEKyLLMX NapameTpoB U yrnpasreHne anroputmomM paboTsl Bcex yanos VBIT.

TpexcasHoe nepemMeHHoe HanpsbkeHne cetn noctynaet B WBIT nocpeactsom
ceteBoro BblkntoyaTtena CB1. [locne 3apagkM KOHOEHCATOPOB LWWH  MOCTOSAHHOIO
HanpspkeHusa (DC), BknoyaeTcsa BbinpaMUTEnb. Boinpamutens npeobpasyeT nepeMeHHoe
HanpskeHne cetn (AC) B noctosiHHoe HanpsbkeHune (DC). Korga ceTb nponagaeT, €
MCNonb30BaHMEM HanpskeHust akkymynsatopos u DC/DC  ycunutenem cosgaeTtcs
HEeoBXOaUMbI YPOBEHb HAMPSXKEHUS WWH NocTosiHHoro HanpsbkeHnsa (DC). MNocTosiHHoe
HanpskeHne (DC), ¢ ucnonb3oBaHneM npeobpasoBaTens (MHBEPTOpa), CUHXPOHHO C
ceTblo npeobpasyeTca B nepemeHHoe HanpsbkeHne (AC). 3To HanpsKeHue BbICOKOro
KayecTBa NpoXoas Yepes cTaTUYeCKUin NoNynpoBOAHUKOBBIV NepeKntoYaTesib U BbIXOAHbIE
nepeknyaTenu, NoCcTynaeT K Harpyskam.

Mpn HeoBXoAMMOCTU OCYLLECTBNEHUSI 0OCNY)XMBAHUS UMW PEMOHTA, UCMosb3yeTcs
pexum cepBUCHOro Garmnaca.

Cratnyeckue nepekn4yartenu

Kak BugHO Ha npeacTaBreHHOM Bblle PUCYHKE, HEKOTOpble Br10kM 0603HAYeHbl Kak
cTatnyeckne nepekntodatenu b6annaca. 9T GMOKM COCTOAT U3 TUPUCTOPOB BCTPEYHO-
napannenbHOro CoeauHEHUs. OTn nepeknoyaTenn KOHTPONMUPYIOTCA C  MaBHOM
OCHOBHOW nnaTbl W obecnednBaloT nuTaHue noTpebutenen depes ceTb UK
npeobpasoBatenb (MHBEpPTOP). B HOpmanbHOM pexunme paboTbl NoTpeduTenu nNuTarTCs
oT npeobpasoBatens. [lo 3ToM npuynHE, €ecnu B CUCTEME HET HEWCNpPaBHOCTEMN,
cTaTnyeckune nepekntoyaTeny 6annaca akTMBHbI.

Cuctema obecneumBaeT becnepebonHoe nuTaHue notpebutenenm ot ceTm unu ot
npeobpasosartens. [ns peanusaumm 3TOro npouecca C MUHUMarnbHbIM puckoMm WBI
BbIMOSMHAET BbIXxo4 npeobpasoBaTenss CUMHXPOHHO M B oAdHOW hase c ceTbto. 1o aTon
npuYnHe, MoKa YactoTa npeobpasoBaTenss HaxoguTCA B paMKax LOMYyCTMMOW 4acToTbl
CeTu, OHa OfMHaKoBa C YacTOTOM CETMW.

Ncnonb3ys nepegHio0 naHenb, Nonb3oBaTeflb MOXET OCYLLECTBUTb NEPEXOA MEXAY
ceTblo 1 npeobpasoaTtenem. o ykasaHWo Nonb3oBaTeNs, B Criyvyae NpepbiBaHUs CeTU
WNN B Crlydae HEeCOOTBETCTBMS CETU YCTaHOBMEHHbIM pgonyckam MBI aBTomatmnyecku
npuMeT Ha cebst Harpy3ky paboTatoLmnx oT ceTn notTpebutenen.

Mpu XenaHmm nonb3oBaTeflb MOXET obecneyntb nuUTaHne noTpebnsaLmnX
YCTPOWCTB OT CETU, HE BbINOSHASA KaKMX-TIMOO HACTPOEK C NMepeaHen naHenwu, BK4YMB
CepBUCHbIN Bannac.

NMPUMEYAHUE: B 510 Bpems, notpebutenn HesawmileHbl OT UCXOAALWNX OT CEeTU
Takmx nNpobnem Kak OTKMNIOYEeHME, UCKAXKEHUS U OTKIIOHEHUSI  HaMNpsKEeHus,
NPUCYTCTBYIOLLUNX B CETU T.4.

Peryn UPOBKa TeMnepaTtypbl akKyMynAToOpoOB

Ha BHewHux 6GaTaperHbix kabuHeTax (wWkadax) NpUMeHseTca TemnepaTypHbIv
AaTyuk (NpegocTaBnsieTcsl onuMoHanbHo). MNpy noMowm 3TOro gartynka BOCMpUHMMAETCS
Temnepartypa akkyMynaTopoB. [10 nonyyYyeHHbIM JaHHBIM O TeMNepaType akKyMmynsiTopos,
MBI perynupyeT napameTpbl 3apsgkn. 9T napameTpbl MOryT ObiTb HACTPOEHbI
YNOSTHOMOYEHHbIM MepCcoHarioM 4Yyepes naHernb ynpasreHus unu uHtepdenc TELNET. B
9TOM crniyyae, Ons BOCMNpUSATMS TemnepaTypbl co cTopoHbl MBI pekomeHaoyem 3akasaTb
«KoMmnnekT gns cyuTbiBaHUA TeMnepaTypbl BHELLHEro akKyMynsiTopay.
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2.5. Pexxnmbl paboTtbl UBI

VBl nmetloT OBYXKOHTYPHYIO CTPYKTYpY (TexHonorus on-line). Mpubopbl paboTatoT B
crneayroLnx pexxmmax:

e HopmanbHbIN pexnm

e Pexum akkymynaTtopa

e Pexum (cTaTnyeckoro)barnaca

e Pexum aBTOMaTU4ECKOro 3anycka
e CepBUCHbIN pexuM (barnac)

2.5.1. HopmanbHbin pexum (pexum Online)

B atom pexume WBIT nogaet aHepruio notpebutento yepes npeobpasoBaTerb
(vHBepTOp). Briok BbINpsAMUTEnNs nonyyaeT nepemeHHoe HarnpskeHne (AC) ot cetn. OT
BbINpSIMUTENSI NOCTOSAHHOE HanpshkeHne (DC) nogaeTcs Ha npeobpasoBaTenb (MHBEPTOP),
N 3apshKaeT akKymynaTopbl.

2.5.2. Pexxum akkymynsatopa (pexxum HakonsieHus)

Korga MBI, no npuynHe kakomn-nmbo HemcnpaBHOCTU ceTu obecrneymBaeT nNUTaHue
KPpUTUYECKMX  noTpebutenenm 4epes3 npeobpasoBaTens (MHBEPTOP),  MCMOMb3ys
Hanps>KeHne OT akKyMynaTOpOB.

2.5.3. Pexxum (ctaTuyeckun) 6amnac

B cnyyae ecnu B pesynbtaTte neperpysku WUBI unn kakon-nmbo HemcnpaBHOCTU B
npeobpasoBatene, NOTpebUTENN NUTAKOTCA OT NIMHMM cTaTudeckoro Garnaca. [Ons aTtoro
MBI, npu nomowm cTatnyeckoro nepeknwyatens ©Hawmnaca  ocyuwecTBnsaeT
GecnepeborHbIN Nepexon OoT npeobpasoBartens K nutawowen cetu. [Ana Ttoro, Ytodbl 3TU
nepexoabl npoucxoaunu 6e3 kKakux-nnbo npobrnem HeobxoaumMo, 4TOBblI MCTOYHUK Obin
CMHXPOHM3MPOBaH C ceTbl. Ecnn Bbixog npeobpasoBatensi He CUHXPOHM3UPOBAH C
CeTbto, B 3aBUCMMOCTU OT Harpy3ku 3TOT Nepexoq MOXeT AocTuratb 15 MunnuncekyHa.

2.5.4. Pexxum aBTOMaTM4eCKOro sanycka

B cny4dae otcytctBUA HanpskeHus cetn VBl obecneunBaeT nutaHne KpUTUHeCKnx
notpebutenen ot akkymynsatopoB. MBI 6yget pabotate A0 YCTAaHOBMEHHOIO 3HAYEHUs
paspsanku akKyMysnsaToOpoB, nocre 4vero oTknumtca.  [locne Toro Kak ceTb BepHeTcs B
HOpMarbHOEe COCTOSIHME, Yepe3 yCTaHOBMeHHoe nonb3oBaTenem Bpems VBl cHoBa cam
3anyctutca. B cnyyae, noka cetb 6yget otBeyaTb TpebyembiMm kputepusm, WBIT
NPOAOIKUT paboTaTb HOPMAanbHO.

2.5.5. CepBucHbiun pexum (bannac)

[nsa Toro, 4tobbl BO Bpems 06CnyXmBaHMa UNn peMoHTa noTpebutenn He octanucb
6e3 HanpsbkeHusi, WBIT o6opyaoBaH CepBUCHLIM BblKOYaTENEM C  3aWMTHbIMM
CcBOMCTBaMMU. OTOT BbIKNOYaTENb CNOCOBEH NPUHATL BCe Harpy3ku UBI.

YnpaBneHue akkymynstopamm

B MBI MoryT 6bITb MCNOSMb30BaHbl CBUHLOBO-KUCMOTHBIE aKKyMYNATOPbI pas3fiMyHOM
EMKOCTH.
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HopmanbHbIN pexnm paboTbl
MocToAHHbLIN TOK 3apsaaa

[o poctmkeHnss OGydepHOro HanpskKeHuss 3apsiga, NPUMEHSAETCA MNOCTOSHHbLIN
3apsiaHbIv TOK B pasmepe 1/10 0T EMKOCTM akkymyndaropa.

MnaBarowmnu 3apsg

B 3aBucMmocTM OT TOKa paspsigkM akkymyndartopa, 1/3 éMKOCTM akkymynatopa
3apshKaeTcs Ha 3TOM ypoBHe. brnarogaps aToMy YpOBHIO akKyMynsiTOpPbl BblAEPXXUBAKOTCS
B FOTOBHOCTWN K UCMOJSIb30BAHMIO C CaMOM BbICOKOW MPOU3BOAUTENBHOCTLIO. B CBMHLOBO-
KACNOTHBIX aKKymyndatopax aTo HanpsbkeHne 2,2-2,35 V/auenka. [lo npuynHe
TemnepaTypHON aganTtauum 3TO HarnpsbKeHne MOXeT He3HaunTesrbHO nameHsTbes. B UBIT
[laHa HacTpouka 3Toro koadpduumeHta. B cnyyae ecnu TemnepaTypHbIM OaT4YMK He
NCMonb3yeTcs, PEKOMEeHOYeTCa ee UCMNOoSb30oBaTb.

3awmTa B KOHUE pa3psaaku

Ecnn B xoge paboTbl cMCTEMbI OT akKyMyrisiTopa HanpsixeHue akkymynatopa nagaeT
HWXe YPOBHSA HanpshXeHus B KOoHue pa3spsaku, UBIT oTknovaetca n nepecraeTt nonyyatb
9HEPrui OT aKKyMyrnsaTOpoB. JTO 3HA4yeHMe B CBUHLOBO-KUCIIOTHBLIX aKKyMynaTtopax
MOXeT BapbupoBaTtbcs B npeagenax 1,6-1,75 V/ayenka.

YpoBeHb cUrHana «cnabbi akKyMynsiTop»

Mpn paboTe cucTeMbl B pe3epBHOM pPEXMME, TO €CTb B peXUMe akkymynatopa, npu
CHWXEHUM npeanonaraemMon MOLLHOCTU (EMKOCTW) MPU UMEKOLUXCH NOTPpebutensax Huxke
40%, nogaeTca 3BYKOBOM W BM3yalnbHbI CcuUrHan. OTO 3HA4yeHMe MOoXeT ObliTb
oTperynuposaHo nons3osarenem mexay 20% u 70%.

PacwupeHHble hbyHKUuM (ABTOMaTU4ECKOE TECTUPOBaHNE aKKyMynsaTopa)

C onpegeneHHon NepnoguyHoCcTblo (MO 3aBOACKUM  HacTponkam — 90 gHen), 10%
MMEIOLLENCS  EMKOCTM  akKyMynsatopa C  OTPerynMpoBaHHbIM  aBTOMAaTMYECKUM
TECTUPOBaHMEM aKKyMynsTopa, aBTOMaTU4eCcKkn paspshkaetcd. BpemMeHHOW NpomexyTok
MexXay nepBbiM MUCNbITAHNEM MOXET ObiTb OTPErynMpoBaH MNofib3oBaTenieM B AnanasoHe
30-360 pgHen. [Mo pesynbTatam TecTa BbIIBASETCA OAHO U3  [OBYX COCTOSIHUM
aKKyMynsiTopa: «XOpoLuMe Ui 3aMeHUTb»

BHUMAHWE: Ecnun B KOHUE UCNbITaHUS NOSABNSAETCA COOOLEHNE «3aMEeHUTbY», 3TO
O3Ha4aeT, YTO B pesynbTaTte TecTa akkyMynaTopbl paspsgunucb. B atom cnydvae, npu
OTKIMOYEHUN CeTU NoTpebuTenu Moryt octatbCcs 6e3 aHeprun. TecT MOXeT ObITb 3anyLieH
KOMaHAOowm ¢ nepeaHen naHenu, ¢ uHTepdenca Telnet, MHTENNeKTyansHOM KOMMYHUKaLUN
RS232 unn MakNET (SNMP, cmoTpuTe onuuu.)

B pesynbTtate Bcex 3TUX TECTOB pacCcMaTpuMBaAETCs CMNOCOOHOCTb akKyMyIisiTOpOB
OTBETUTb HA MWHMMarbHble MOTPEOHOCTM noTpebuTenen B Xo4e OTKIIYEHUS CeTW.
PekomeHayeTcsa C  onpegeneHHon nepuoauyHOCTbID  KOHTPONMpPOBaTb  pesynbTaTbl
UcnblITaHUN.

Jlucm

MNUAP.436200.024-01 P3

N3m

Jlucm] Ne dokym. [Toon. }flama

Konuposan ®opmam




lNoon. u 0ama

UHe. Ne dy6ii.

o

B3sam. uHs.

lNodn. u 0ama

UHe. Ne rnodrn.

2.6. MaHenb nonb3oBaTens

[NaHenb nonb3oBaTens COCTOUT U3 MHEMOHMYECKON cxeMmbl, KK MoHUTOpa, KHOMKK
aBapuiHoro oTknodeHus ( EPO) 1 kHonok MeHt. [lpnbop MOXeT KOHTPONMpoOBaTbLCA C
3TOW NaHenm.

MHEMOHUWYECKAA CXEMA
MK A KHOMKM NMEPEXOJA N0 MEHIO
KHOMKA ABAPUIHOTO OTK/IKOYEHWUA
BX160200EN06RO
1 CeeTtoguopa (vHAUKATOpP) BbiNnpAMUTENs

["opuT, KOrga BoiNpAMUTESNb paboTaerT.

2 AC/DC mopynb (Bbinpamutens)

MNHpukaTop paspsagku 6aTtapen

3 FopuT B pexxume akkymynsitopa. MuraeT Bo Bpemsi 3anycka ¢
aKkKymynsiTopa.
4 MHaukaTop 3apsaku akkyMmynsaTopa

FopuT BO BpeMsi 3apsakv akkyMynsiTOPOB.

S Moaynb akkymynatopa

6 DC/AC moaynb (MpeobpasoBaTens).

7 MHaukaTop cTaTMyecKoro nepekntoyarens 6annaca
"opuT BO Bpems nnTaHusa notpebutenen ot nuHum Gannaca.
8 MHpgnkaTop cTtaTtMyeckoro nepeksroyaTens npeobpasoBartens

"opuT BO Bpems nutaHus noTpebutenen ot npeobpasosaTens.

9 WNHoukaTop Tpesoru/npeaynpexaeHus.

10-13 | Kuonku meHio.

14 KHonka EPO (ABapuiHOro OTKMYEHUS).
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Ha4yanbHbIN 3KpaH

10/10/2013 11.26:30

3/3  SINGLE

3ap. 100%

Bpema: 124. 51M.
CepBuc

0/2013 11.25:54|AB.CWUrH
Man.BHEeW. TeMmn.

OcHOBHOE MeHI0

SINGLE

10/10/2013 11.27:45
BOKVA

>CTapT
CTon
.Ha Bain
.Ha WBMN
cTp TecT bar.

TECT CcTatyc bart.
Cton Tect BaT.

3anncb
CepsBuc

:54|AB.CWUrH

Mpn BknioyeHun MBI Ha nepegHen naHenwu
npexage Bcero otobpaxaeTcs HayasnbHbIA 3KpaH.
Ha Hem ykasaHbl HaumMeHOBaHWe Mogenu, gata -
BpeEMs, COCTOSIHME Harpy3km B %, COCTOSAHWE
3apagkn B %, Bpemsa paboTbl OT akkymynaTtopa,
pexum paboTbl npubopa, akTUBHbIE TPEBOXHbIE
COOOLLIEHMS X  OCHOBHbIE  3arofIoBKM  MEHHO.
TpeBoXxHble COOOLEHNST OTOBPaXKaOTCA B HWXKHEN
neBon cTpoke. Ecnu B TeyeHUM NSATU MUHYT He
OyoeTr Haxata Kakas-nubo KHomka, cuctema
BEPHETCS K Ha4anbHOMY 3KpaHy.

Wcnonb3yss kHonky BBOJ[ nepengute oOT
HayanbHOro aKpaHa K OCHOBHOMY MEHIO.

[na Toro 4ToOblI NPUBECTU B ABMXEHNE CTPESIOYKN
ANs nepeasmkeHns No MEHI0 UCMonb3yeTe KHOMKM
BBEPX/BHWU3. [Ona nepexoga B cybmeHo
HaxmuTe BBO[], ons Bo3Bpata B npeabigyliee
MeHio - ESC. CyGMeHio ynpaBneHusi nokasaHo
cboky.

HekoTopble MeHK COCTOAT M3 HECKOSbKUX
CTpaHuy. [ns nepexoga wMexay CTpaHULamu
ncnonb3ynte kHonkn BBEPX vnu BHU3.

HekoTopbie
HaCTPOMKMU,

MEHHIO
Takme

cogepxart
Kak

N3MeHsieMble
ON/OFF,

npoAOJTKUTESIbHOCTb, KOJTM4ECTBO. UTobbl NI3MEHUTL HaCTpOVIKM B 3TUX MEHIO:

Bbibepute nepemeHHyro

npu

nomowin kHonkn BBO/A. Wcnonb3ya  KHOMKM

BBEPX/BHWU3 HacTponTe HOBOE 3HayeHue u coxpaHuTe Haxatnem Ha BBOJ. [Ons

OTMeHbl Haxxmute ESC.

UHe. Ne rnodrn.
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lNoon. u 0ama

UHe. Ne dy6ii.

Bszam. uHe. Ne

lNodn. u 0ama

MeH1o0, 3aWiMLLUEHHbIE naponem

HeKOTOpre MEHI0, TakKmne Kak MeHI0 ynpaBlieHUdA

60KVA 3/3  SINGLE it : 3aLuiLeHbl naponem. [na BBoaa naponst Hy»XHO
BbIGpaTh Kaxayl UMdpy Npv MOMOLLM KHOMOK
Maponb BBEPX/BHNU3 wn noatBepAuTb HaxaTMeM Ha
Qatokok CTaTyc BBO,CI

[Maponb Ha nonb3oBaTensckoM yposHe: 0000.

MeHro ynpaBneHus
B MeHI0 KOHTPONSA MOXHO BbIMOSHUTL CrieayoLne oeNCTBUS:

e 3anyctuTtb 3anyctutb UBIT.

e OcTaHOBUTb OctaHoBuTb VBI.

e [epexon Ha BYPASS MepenTun B pexum cratmyeckoro 6annaca.
e [Mepexon Ha UBI _ Mepentn B pexkum Online.

o BLICTpbLI TECT aKKyMynsATOpa 3anycTntb ObICTPLIN TECT aKKyMynaTopa.

o TecT 8MKOCTM aKKyMy-pa 3anyctuTb rnyboKMi TECT akKyMynsitopa.

« OCTaHOBUTBL TECT aKKyMy-pa OcCTaHOBUTb TECT akKymynsitopa.

TecT COCTOSIHUSI  aKKyMyNsiTOPOB  WUCMONb3yeT
10% 3apsaky akkymynsitopa U B 3aBUCUMOCTM OT

pe3ynbTaToB Tecta Knaccuuumpyet
aKKyMynaTtopbl C eMkocTbio Gonee 10% kak
«MOLLHbIEY, €MKOCTbIO MeHee 10%
ANArHOCTUPYET KaK «3aMEHUTbY.
*——HEII:,HEQHL"IL“‘] pesynbTaT TecTa----|3 NCh |_|OCJ'Ie 3aI'IyCKa yCTpOﬁCTBa n Ka)Kﬂb|e 24
TecT He npoBedeH N ] yaca, ecrnm 3Ha4yeHue cHeT4YmMKa oTyeTa ans TecTta
FHKOCTES ISR E ) I Ha Hyre, BbINOMHSIET BbICTPbIN TeCT
/2013 11.28:14|AB.CUrH AKKYyMYJTATOPOB.
Mpumevanue: Onsa OCyLLIeCTBNEHUS

ObICTPOro TecTta, akkyMynaTopbl JOIDKHbI OblTb MOMHOCTLIO 3apsXeHbl W BblaepXaHbl B
COCTOSAHUM «nniasatoLlero 3apsaga» 1 yac.

Ons ocyulecTtBiieHnA TeCTa COCTOAHUA aAKKYMYJATOPOB, aAKKYMYyNATOPbl AOOJDKHbI
ObITb MONTHOCTLIO 3apshKeHbl 1 BblepXaHbl B COCTOSHUK «MNyiaBaloLLero sapsga» 5 4yacos.

TecTnpoBaHMe akkymMynsaTOpPOB OCYLLECTBNSAETCA C Nepefaven HanpsbkeHus cetu, B
He3aBMCMMOCTM OT noTpebutenen (Harpysku). Ecnm B xoge ocywecTBneHus TecTa
aKKyMynsiTopa ceTb BbIAAET 3a paMK/ AONYCKOB, TECT OCTaHaBMMBAaETCS.

Jlucm

MNUAP.436200.024-01 P3

UHe. Ne rnodrn.

Wsm| Jlucm] Ne dokym. [Toon. }flama 20

Konuposan ®opmam




B paspene Cratyc > AKKymynaTop oToGpaxaeTtcs,
Hayana Tecra.

CKOJ1IbKO MUHYT OCTarioCb A0

Ecnun 6ygeT BbIOpaH NyHKT OCTAaHOBUTL TeCT akkymynatopa, VBl octaHoBUT TecT.

MeHro cocTosAHUA

10/10/2013 11.28:59 30ecb oToOpaxaloTcsl  3HayeHus  ceTb,
BbIxod, Gamnac, akkymynaTop, Temnepatypa,
npeobpasoBaTens (MHBEPTOP), NpeaynpexaeHns

N paHHble npubopa.

SINGLE

>CeTb
Boixog
bannac
BaTapes

KoHTpaon

TeMnepaTypsl 3anyck
MHBEPTOR
AB.CWrH

BEPCUS

3anuck
Cepsuc

11.28:14(AB.CUMH
MNepewpes

10710
AHOMan . BHElW. TEMM.

UP, I, UL Hanpsikenne (casa-HenTpanb), TOK W 4actoTa
Kaxgow ¢pasbl.
CeTb
S P PF OOwasa MoWHOCTb, akKTUMBHAA MOLLHOCTb W
T KO3 PUUMEHT MOLLHOCTU KaXkaown dhasbl.
UP, I, UL HanpsikeHne (dasa - HeuTpanb), TOK U yactoTa
Kaxxgow pasbl.
g S P PF O0wasa MoWHOCTb, akKTMBHAA MOLIHOCTb W
r§ Bbixoa T KO3 DULIMEHT MOLLHOCTU KaxXaon dasbl.
IS Harpyska B % 1 koa(ppuuneHT amnnutyabl
~ L, CF Kaxkaon dpasbl.
S =
9| . UP, I, UL HanpsbkeHune (pasa - HenTpanb), TOK M 4acTtoTa
g Bainac Kaxkaomn dpasbl.
o
~ Pexnm Pexwum paboTbl npmbopa.
2 U, °C HanpsikeHne 3apsagkv, TOK U TemnepaTtypa.
o
z 3apsagka % % 3apsaaku.
§ Bartapes MpoaomknTensHOCTb | MpoaomKUTENLHOCTL PaboThl OT akKyMynsATopa.
Q
PesynbTtat nocn. PesynbTat nocnegHero Tecrta n COCTOSIHUE.
Tecta

g [ata cnepyowero Tecta U Bpems, ocTaBlUeecs
3 fata Cnep. Tecta | fo criegytoLlero tecta
=]
S
Q
o
=
S
o
=
2 Jluem
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TemnepaTtypa npeobpasoBarens, cpeabl,

Temnepatypa C G CrCC Gannaca, akkymynaropa, 6annaca.

HanpsikeHnune (pasa - HenTparnb), TOK 1 aKkTUBHas

UHBepTOp U1, P MOLLHOCTb KaxXgou ¢asbl.

AB. curHan MpepynpexaeHuna | AKTuBHble npeaynpexaeHus UBIT.

HaHHble npubopa

- - - Bepcusa nporpammHoro obecnedeHnss npeobpasoBartens,
BbINPAMUTENS.

CepuitHbin Homep VBT

KBA, V/Hz HOMUHanbHast MOLWHOCTb, HOMUHANbHOE BbIXOAHOE HanpshkeHue (dasa-
HenTpanb)

_X__,Ah KonnyecTBo oTBETBNEHUI NapanienbHbIX akkyMynsaTOpoB X
KONMYECTBO aKKyMynsTOPOB, HACTPOEHHAst EMKOCTb aKkKyMyNsSiTOPOB.

MeHro HacTpoek

10/10/2013 11.29:10 [pvBeAeHHbIe HWMXe HacTPOMKM MOryT OblTb
SINGLE BbINOMHEHbI B MEHIO HACTPOEK:

>laTta »n BpeMsa KoHTpOonN
fa . Bar.

CTaTtyc

©

g 3annuck

©

e =

=) Cepsuc

S R RIE:

B 3 11.28:14|AB.CUrH

[y SHELW. TeMM.

S

<

)

(]

2 Oata & Bpems

o

< [lna HacTponku Jatbl U BpeMeHU, UCNonb3ys
= «CTpernkun» Bblbepute nepemMeHHble, KOTopble Bbl
< XOTUTE HacTPOUTb U HaXMUTe Ha Knonky BBO/.

I

; HacTtpoinTe 3HadyeHne ncrnonb3ysa «CTPenkm»
S 1 CHOBa HaXmuTe Ha KHonky BBOL.

@

©

g

©

e

S

£

Q

(e}

=

S

(]

=
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lNoon. u 0ama

WHe. Ne dy6i1.

Bszam. uHe. Ne

lNodn. u 0ama

UHe. Ne rnodrn.

‘» INUCE

[aTta 3amMeHbl akKyMmynsaTopa

Mocrne ycCTaHOBKM HOBbIX aKKyMynsiTOpOB
HacTpownTe B 3TOM MEHIo AaTy YCTaHOBKM.

ABTOMaTU4YECKMNI 3anycK

B pexume akkymynsitopa npubop pabotaet
A0 paspsakM  akkymyrnsToOpoB W rocne  3Toro
oTKMovaeTca. [ns camosanycka npubopa npu
BO3pallleHMM ceTm B Tpebyemble npepdensbl

ncnosb3yeTcs ABTOMaTUYECKUN 3anyck.
Ncnonbsyss nyHkTt ON/OFF  Bkntounte/oTknounTe
aBToOMaTUYeCKU 3anyck W ncnonb3aysi

PaCMOSOXEHHbIA HKE MYHKT MPOOOIPKUTENBHOCTU
onpegenqrte, 4Yepes Kakon NPOMEXYTOK BpeMeHu
npubop OyaeTr 3anyleH nocrne TOoro, Kak ceTb
BEPHETCHA B HOpMasibHOE COCTOSIHME.

ABTOMaTUYECKUIN TECT aKKyMynsaTopa

Mcnonbsynte aTOo MEHI ana
BKMOYEHUS/BbIKITHOYEHNS BbINOSTHAEMbIX
He3aBMCUMO oT nonb3oBaTens TecToB
aKKyMyfsiTOPOB W HACTPOMKM  NEPUOANYHOCTU
(MeprMoanyHOCTM OCYLLIECTBNEHNS TECTa).

N3m
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lNoon. u 0ama

WHe. Ne dy6i1.

o

B3sam. uHs.

lNodn. u 0ama

SKpaH

ﬂ,]‘lﬂ yBenn4yeHna BuMOAMMOCTU [Aucnneda B

Mpeaynpexaarowmin 3ByKOBOU cUrHarsn

BkntounTe/oTknoumTe npeaynpexaarowmii
3BYKOBOM CUrHar.

A3bIK

HactpounTe a3blKk MeH10.

pasHbIX YCNOBUSIX OKpyXatoLlen cpeibl U3mMeHuTe
HaCTPOWMKN KOHTPACTHOCTN.

UHe. Ne rnodrn.

N3m
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Ne dokym.
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lNoon. u 0ama

WHe. Ne dy6i1.

Bszam. uHe. Ne

lNodn. u 0ama

UHe. Ne rnodrn.

MeHIo coObITUMN

CepBuUcHoe MeHKo

O6meH gaHHbIMU

HactponTte npoTokon coegmHeHus RS232.
BapuaHTbl: SEC n Telnet.

B meHo cobbiTnin MmoxeT ObiTb OTOBpaXkeHo
500 nocnegHux coObITUNA.

Ecnm  npn  otobpaxeHunm  Kakoro-nmbo
cobbiTna 6ypeT HaxaTta kHonka BBOJ4 , 6yget
oTOOpaXkeHbl BCE [AaHHble, MMEBLUME MECTO B
MOMEHT COObITUS (COCTOsIHME, HACcTPOMKM M T.4.).
Mcnonb3yst «cTpenkm» Moryt ObiTb OTOGpaXKeHbl
bonee ctapble/HOBble COBLITUS.

CepBUCHOE MEHI0 3allMLIEHO naponeMm Ha
cepBUCHOM ypoBHe. OHO [OOCTYMHO  TOINbKO
YNOMHOMOYEHHOMY nepcoHany CIyX0bl
TEXHUYECKOro 06CNyXnBaHus.
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lNoon. u 0ama

UHe. Ne dy6ii.

Bszam. uHs. Ne

lNodn. u 0ama

UHe. Ne nodrn.

3. YcTaHOBKa.
3.1. YcTaHoBKa oaHoro UBII.

B atom paspgene npegcraBneHa uHopmauust 0 npeaynpexaeHnax U KOHTporne,
KOTOpble AOMMKHbI BbIMOMHATLCA Nepen 3anyckom ycTpouctsa. Kpome Toro, 3gechb Bbl
CMOXeTe HaWTK [aHHble O HIAaHCaX, Ha KOTopble HYXXHO 06paTuTb BHMMaHuWe B XoAe
pasmMeLleHNsa YyCTPOMUCTBaA, MHPOPMALIMIO O BbIMOSTIHEHUN COEQUHEHUN.

BHumaHue! He ocywectenante 3anyck UBI, He ycTaHOBNEeHHOro Haanexaiwmm
obpasom.

B HekoTOpbIX MoAensax, HanpsbkeHuwe TepmMuHana, npu COBMeCcTHoW paboTte
akkymynsitopa ¢ Bl gocturaet 450 VDC.

HeobxoaumMo NpuHATL NPeaoCTOPOXHOCTM AN 3almUThl rNa3 OT 3NIeKTPUYECKMX Oyr,
BO3HMKAIOLLMX OT KOHTaKTA.

Heobxoanmo ncnonb3oBaTb pe3NHOBbLIE NepyaTky ¢ 3awmuTton ESD.

He oomkHbl MCNOMb30BaTbCS AKKYMYIATOPbI C yTe‘-IKOﬁ ANEeKTposinTa, ecrin TakoBbie
NMEKTCH, UX HeobXOAMMO 3aMEHUTb. BbIHyTbIe AKKYMYITATOPblI AOOJDKHbI  XPaHUTbCA,
nepeHoCcnTbCA B ©e3onacHbIX YCInoBuU4dx, u ObITb nepenaHbl B NYHKTbl YTUITU3aUUN

B cnydae «koHTakTa KOXW C ONEKTPOSIMTOM, MOABEPrUMNCS BO3OENCTBUIO
3NeKTponnTa y4acToK AOSmKeH ObiTb 04eHb BbICTPO NPOMBLIT BOAOW.

Mepen Hayanom paboTbl onepaTtop AOMKEH CHSATb Yachl, Konbla U T.M. OnacHble
npeamMmeThl.

MepBbI KOHTPONbL Nepea BBOAOM B 3KCNnyaTauuio

Mepen nepsbim 3anyckom WBIT HeobxoguMMoO OCyLWECTBUTb YKa3aHHbIN  HUXe
KOHTPOSIb. OTO NEPBbLI N BaXXHbIN LIar B NpaBUbHOM 3anycke JaHHOW NPOaYKLUNN.

Ob64gaszatenbHO NpoBepbTe, UMEKT fIN MECTO BO3HUKLLIME B pe3yribTaTe NepeHOCKU
NN NepeBO3KN NOBPEXOEHNA BO BHELLHEN N BHYTPeHHeN KOHCTpyKumnn UBI, akceccyapos
N akkymynatopoB. Ecnn mnmeeT MecTo Kakoe-nnbo noBpexaeHuwe, ocyLecTBuTe
COOTBETCTBYIOLLYIO peknamMaumio nepes npueMKomn.

YpoctoBepbTeCb, 4TO  BaMu  MOfyd4eHa  NPOAYKUMSA  HYXXHOW  MoAenwu.
[MpoKOHTpONMpynTE, COOTBETCTBYET 5WM 3TUMKETKA npubopa [AaHHbIM 3aka3aHHOW
npoayKumnm

Pa3melueHune

MBI w»n 6Gatapeun paspabotaHbl AN UCNONb30BaHUA BHYTPU  MNOMELLEHUN.
O6opynoBaHne O0IMKHO yCTaHaBnMBATbCA B YUCTbIX MecTax, rge umeetcs cBoboHas
LUMpKynaumna Bosgyxa.

PasmeweHne UBIM

B npubopax cepum 160 - 200 KBA umcTbii M nNpoxnagHbin BO3OQyX NOCTynaeT B
npnbop ¢ nepegHen CTOPOHbI U BbIBOOUTLCA MOCPEACTBOM BEHTUNATOPOB U3 BEPXHEN
yactTu npudopa. Toykn BXxoga M BbIXOA4A BO34yXa HWUKOrga He LOSMKHbI 3arpoMoXaaTbCs.
Mpnbop pormkeH GbITb pasMelleH B MecTe, yAaneHHOM OT pucka KOHTakKTa C BOAOW U
NOAOOHLIMW XXUAKOCTAMM.
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lNoon. u 0ama

UHe. Ne dy6ii.

Bszam. uHs. Ne

lNodn. u 0ama

UHe. Ne nodrn.

Ecnn nomelleHne UMeeT OYeHb BbICOKMA YPOBEHb 3amblfIEHHOCTW, [AOMKHbI
ncrnonb3oBaTbCA UNbTPLI, KOTOpble obecneynmBaloTcsi onuMoHanbHo. Mcnonb3oBaHue
[AaHHbIX PUNbTPOB OCYLLECTBIISAETCS B COOTBETCTBUMN C MHCTPYKLMSIMI MO 3KCMyaTauum.

B cuny ceoen koHcTpykuun UMBI1 aBnsetca cucteMon, B KOTOPOM MMeeT MEeCTO
noteps aHeprun. [lloTepsiHHaa 3Heprus nposiBnseTca B Buae Tenna. [loTpeGHocTm
CUCTEMbl B MNPUHYAUTENBHOM OXNaXXAEHUN BO3AYXOM npuBeLeHbl B Tabnuue Huxe.
Ncnonb3yss gaHHyo Tabnumuy MOXHO paccyuMTaTb MOLWHOCTb  KOHOWULMOHUPYHOLLEro
YCTPOMWCTBA, HEOBXOAMMOrO NSl OXNaX4eHus NoMeLLeHuns, rae pasmelleH NBI.

KonuuecTBo MNprvmepHoe 3HaYeHne
Mpnbop BTE/yac ans BTE/4ac ansa %100
oxXnaxneHus (Non-lineer) Harpy3sku
160 kBA 35000 42000
200 kBA 43800 52500

3.2. PaamellueHne BHELWHUX aKKYMYnATOPOB

AKKYMYNATOPbI JOMKHBI UCMONb30BaTbCA B Cpee C paBHOMEPHO pacrnpeesieHHON
TemnepaTypon. TemnepaTtypa sBNAeTcA camMmbliM BaXXHbIM (0aKTOPOM, HaNpsiMyto
BNUSAIOLUM Ha NPOU3BOAMTENBHOCTb N NPOLOIMKUTENBHOCTL CpOKa aKCcnnyaTaunu.
O6bI4HO, MPOM3BOAUTESNN aKKYMYNSTOPOB PEKOMEHOYIOT UCMOMb30BaTh X Npu paboyen
TemnepaTtype 20-25 °C. Kpome TOro, KoMnaHun-npon3BoanTenu NpeaocTasnsoT
NHpopMauuio 0 NPON3BOAMTENBHOCTU CBOEN NPOAYKUUN B COOTBETCTBMM C AAHHbBIM
TemnepaTypHbIM AManas3oHoM. B criydyae npeBbieHUs 3TOro SiuMuTa CpokK Criyobl
aKKyMynaTopa yMeHbLUMTCS. B npsamMyto NpOTMBOMNONOXHOCTL 3TOMY, €Criv TemnepaTypa
OyOeT HUXe yKa3aHHOro NPOMEXyTKa, MPOU3BOANTESNTbHOCTb akKKyMyrnsiTopa CUbHO
cHu3uTcs. [lo aTon npuynHe, B Xo4e pe3epBnpoBaHus He ByaeT nonyyeHa oxugaemas
NPOAOIPKUTENBHOCTL BpeMeHu. Kak pesynbTaT, Heob6Xxo4MmMo aepkaTb akkyMynaTopbl
BAANM OT UCTOYHUKOB TeMa 1 ToYek, C Cepbe3HbIM NOTOKOM Bo3ayxa. [NpnHumas Bo
BHMMaHWe 3TN MOMEHTbI, He06Xx0aAMMO 06paTUTL BHUMAHUE U BbINOSTHUTL U YKa3aHHble
HWXXE HIOAHCbI.

[epxunTe akkymynsaTopbl B4anu OT MICTOYHUKOB Tenna.

[epxute akkyMynaTopbl BAanu OT TOYEK C CUIbHbIM MOTOKOM BO3AyXa.

[epxute akkyMynsaTopbl BOanu OT BhaxHbIX MecT. bnarogapa 3tomy Bbl
npegoTBpaTUTE OKUCIIEHME TEPMUHANOB Y BO3MOXHbIE TOKU YTEYKM.

B OGartapenHbix KabuHeTax W MOMELEHUAX aKKyMyNnAaTOPOB  WUCMOMb3ynTe
nosynpoBOAHUKOBBIE NpeaoxpaHnTenu tuna ak nnu gRr.

B 6artapenHbix kKabrMHeTax Nno BO3MOXHOCTU MCMNONb3yeTe OTCOeANHUTENN.

KabuHeTbl nnun ctennaxm akkyMmynaTopoB LOSMKHbI HAXOANTLCS BbICOKO Ha YPOBHEM
nona. O6patute ocoboe BHMMaHUE, Ha TO, YTOObI OHM ObiNM 3aLUMLLEHBI OT BO3MOXHOIO
3anmBaHnga BOOOW N KOHTaKTa C XXUOKOCTLHO.

MomelweHns  akKymMynsaTopoB  AOJHKHbI  BEHTUNIMPOBATLCA  COOTBETCTBYHOLLUM
obpasowm.

Ecnu akkymynsaTopbl HaXoasTCcs B cneumanbHO OTBEAEHHbIX AS151 3TOr0 NoOMeLeHNSX,
CTennaxu AoMMKHbI ObITb OTKPLITLI AN KOHTakTa. 1o 9To0 npuynHe, HeobxoauMo AepXKaTb
AOCTYN B MOMELLEHNS aKKyMYSIATOPOB OrpaHNYeHHbIM.

Ncnonbaynte Heobxoanmble Hagnnucy 6e3onacHOCTU U NEHTHI.
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lNoon. u 0ama

UHe. Ne dy6ii.

o

B3sam. uHs.

lNodn. u 0ama

UHe. Ne rnodrn.

OcobeHHO B akKymynsiTopax, pacnofioXeHHblx BHe kopnyca WBI1 obssaTenbHo
AOMMKHBbI  MCMONb30BaTbCA NpefoxpaHuTenu. OTW NpefoXpaHuTenu AOMKHbl OblTb Kak
MOXHO Onuxe K akkymynatopam. OTa OnmM3oCTb YBENMUYUMT B MNNaHe 3NEKTPUKK
6e3onacHocTb paboTbl C akKyMynsaTopamu.

MoLuHocTb npubopa 160 200
KonnyectBo akkyMynaTopoB B O4HOW rpynne 31 31
KonnyecTBo He3aBUCUMBIX rpymnn 2 2
O6LLee KonM4ecTBo 62 62
|_akkyM._makc.@V_akkym._makc(A) 36.2 45.3
|_akkym_makc.@V_akkym._oTkn.(A) 240 300
MNpepoxpaHnTens, pekoMeHayeMbln ANS SLMKa BHELUHEro

akkymynsitopa (A) 320 400

BHELLUHUX aKKyMYyNSiTOPOB U MOMELLEHWUI NS akKyMynsaTopoB. ®opMa NpuMeHeHUs MOXeT

Hwxe, B kayecTBe npnMepoB npeacrtaBlrieHbl BapUaHTbl NMPUMEeHEeHUsA kabnHeTOB

M3MEHATLCA B 3aBUCUMOCTU OT I'IOTpGGHOCTGVI KINUeHTa.

m

i
|~
/

T

MAHE/b BAWNACA
PACTIPEAENMTENLHAR NAHE/b

BX250ENO7RO

MpyMep NpYMEHEHUs NOMELLEHNS AN aKKyMYSTOPOB.
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3.3. ®opma TPaAaHCNOPTUPOBKU KabMHETOB

O6paTtute BHUMaHWE, 4TOObI TpPaHCMNOPTHOE CPEenCTBO WM YCTPOMUCTBO AJIS
NepeHOCKM OOIMKHO obnagaTtb rpy30nogbeMHOCTLIO U XapakTepPUCTUKAMMN NO3BONSAIOLLMMN
OCYLLECTBUTb TpaHcnopTuposky UBIT.

MBI n onunoHanbHble kabunHeTbl paspaboTaHbl ANA TPaHCNOPTUPOBKM BUIOYHLIMU
nogbeMHMKaMn U NoA0OHON TEXHUKOMN.

Ocobyt0 OCTOPOXXHOCTb HEOOXOAUMO MPOSIBUTb, KOrAa akKyMynsiTopbl HaxoOsTcs
BHyTpM Kopnyca. B Takux cnydasx HyXHO u3beraTb peskux ABWKeHWn. [lonoxeHue
npubopa crneayeT MEeHSATb Kak MOXHO pexe.

3.4. CoeanHeHuUs ceTn, NnoTpedbuTenenm n akkyMynsaTopos

Ha Bbixogax WBIT pekomeHayeTcs Mcnosib3oBaTh pacnpenenurenbHyo naHens. Ha
pacrnpegenutensHON naHenu OOSMKHbl MCMNONb30BaTbCA 3alUUTHbIE MpedoXpaHuTenu u
nepeknoyatenu. Kpome TOro, B 3aBUCMMOCTM OT Harpysku MOryT mnoHagobutbes
npegoxpaHuTenu pasfMYHOW CKOpOCTU. EcCnu  Harpysku COOTBETCTBYHOT, [OOJTKHbI
MCNONb30BaTbCA 3alUUTHbIE NpegoxpaHuTenu Tuna A u B unm marHuTHble BbiKro4aTenm

3.4.1. BHewHMe 3alMTHbIE YCTPOMUCTBA

Ana 3awmtel AC BXogoB HEO6XOANMMO OTAEMNBbHO YCTAHOBUTL Ha MaHesflb MarHUTHO-
TepMnyeckuin BblkntoyaTenb unm V-astomaT. CeyeHusi nposogos/kabenen n 3HayveHus
npenoxpaHuTenen OOMKHbl ONpeaensaTbCa CneumMannucToMm, KOTOPbIN TakKe BbIMOSHUT U
COEeMNHEHNS.

Ha rnaBHOW BXOOHOW MaHenu cetu AoSmkHa ObiTb 3awuTa OT Nneperpysku no TOKY.
OTa 3awmta [f[ormkHa ObiTb BblbpaHa B COOTBETCTBMM C  TOKOM MNeperpyskm wu
conpoTuBneHunto neperpyske. [pegoxpaHnteny Ha NaHenu OOIMKHbl ObiTb BbliGpaHbl C

©
S 3anacom 135% u 6bITb TMNa C (MeaneHHble).
’D ~
S| YTeukn Ha 3emnio, nocpeacTtsoM nogasnawowmx uenen EMI Ha Bxogax n Bbixogax
S MBI, yxopat B 3emnto. PekomeHayeTcs ucnonb3oBaTh YCTPOMCTBO 3aliUTbl OT TOKOB
2 3aMblkaHMA Ha 3eMIto (pene 3awMTHOro OTKN4YeHns), perynupyemoe o 300 mA.
Pene 3alWnTHOro oTKNIOYEHUs1, ycTaHaBnmBaeMble Ha Bxoae WBIT:
=
ch% . Bocnpunmuuseble k ygapam DC B AByX HanpaBneHusx,
(o]
< . HeBocnpunmuimsble K TOKAM MIHOBEHHOIO NPOXOXAEHWS,
[\o]
I
AN . BocnpummumBble k Tokam co cpegHnum gunanasoHom 0.3-1 amnep.
(o] v
2'_ 3.4.2. Bbibop kabensa u npenoxpaHuTeneun
(o]
3 [On3anH kabenen OOMKEH COOTBETCTBOBATb YKa3aHHbIM 30E€Cb TOKY M BONbTaxy,
§ KpOMe TOro, A0SKHbI MPUHUMATLCS BO BHUMaHWE MECTHbIE OUPEKTUBbLI MO 3TOMY BOMPOCY.
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HomuHanbHble TokM (A)
Tokn cetu npu
. BbIxogHble TOK1 npu
MoLHOCTE | MakcuManbHOW 3apsake NONHOM Harpyake (3
MBI (kBA) | akkymynaTtopa (3 casbl g
. dasbl + HenTparnb)
HenTpanb)
380V | 400V | 415V | 380V | 400V | 415V
160 273.6 | 259.9 | 250.5 | 246.2 | 233.9 | 225.5
200 342.0 | 3249 | 313.1 | 307.8 | 292.4 | 281.8

MpyMnTe BO BHMMaHWE, YTO NPWU HEMNUHENHBIX Harpy3kax TOK HENTpanu MoxeT ObiTb
6onbLlle Toka gasbl, U MOXeT gocturatb 1,5 Toka gasbl.

3aWmnTHBIN 3a3eMNaWNn Kabenb JOIMKEH COEOUHATD KaXablA KAOMHET Hanpsamyto n
CaMblM KOPOTKAM MyTEM C NIMHMEN 3a3eMNeHUs. TUNUYHbIE CEYEHUS NIMHUN 3a3eMIIEHUS
AOMKHbI BbITh: 95 mm?2 ana 160 kVA 1 120 mm?2 gna 200 kVA . PekomeHgoBaHHasa AnvHa
kabens He AoSmKHa NpeBbiWaTb 5 METPOB.

3.4.3. MNopacoepguHeHne Kabenen

Beogbl Bxoga, BbiIxoga M coefuHeHun akkymynstopoB MBI ocywiecTtsnaiTca C
nepegHen CTOPOHbI.

BHumaHue! Ha Bxoge v Bbixoge npubopa ucCnonb3oBaH TPEXMOMIOCHbLIN
nepekntoyaresb, IMHUA HEUTPanNuU He oTKnroYvaeTcs!

160 KVA 200 KVA
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lNoon. u 0ama

UHe. Ne dy6ii.

Bszam. uHs. Ne

lNodn. u 0ama

UHe. Ne rnodrn.

[ns BbINONHEHNSA ANEeKTpU4eCKnx coeMHEHUI cne,u,y|7|Te npunBegeHHbIM H/WXE Laram:

1. lNepeBeante Bce nepekniyaTenn Ha pacnpegenutenbHon B nonoxeHne OFF.

yﬂ,OCTOBeprer, 4yTo n0Tpe6|/|Ten|/| N CeTb U30JINPOBaHbl OT kabenen:

PACNPEAENUTENBLHAA NAHENb
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l1odn. u dama

Mre. Ne dy6in.

Bsam. uHe. Ne

lodén. u 6ama

UHe. Ne rioorn.

OFF

9.
2. NoacoeanHuTe Kabenb 3a3eMneHun

200 KVA
160 KVA

BX160200TR10R0

aHHbIX
Onb30oBaHue A

YTO BCE nepeknyaTenn 3akpbiTbl. Vcn

Cb, 4

YpocTtoBepbTe o

SﬁroqﬂaTeneVl ByaeT onucaHo B crieayroLwmx p

nepe

160 KVA

U T
| AN

U

s
e T

200 KVA

A 2
e | WA ]
NN
s
| LT :

i ""HHHI:uuunmnn I |
2 S— Se— |

BX160200TR11R0
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4. NopcoeanHnTe BBOAHbIE Kabenu:

dasy R kBxoagy L1,
dasy S k Bxoay L2,
dasy T k Bxogy L3,
N(HenTpanb) k Bxoay N.

160 KVA 200 KVA

|o'°|,,|°

BX160200TR12R0

g 5. MNMpoBepbTe nocrnegoBaTenbHOCTL (has.

®©

° 6. [1na BbIXOQHOro cCoeanHeHnsa nosTopute warn 4 n 5.

S

3

= Mocne BbINOMHEHUSA coefuHEeHU 3aduKcupynTe kabenu ucnonb3ys 3aXuMmbl OS1S
kabens.

QS :

2 MpeaynpexaeHue: Ecnu notpedbutenu Ha Bbixoae noarotoBrnieHHoro UBI ewwe

3 He roToBbl K NOACOEeAMHEHUIO, B NpoLecce coeauHeHUs obpaTute BHUMaHMe Ha TO,

@ YTOObI NOTPEOUTENUN ObINN U30NTUPOBAHDI.

I

AN MpeaynpexaeHue: lMepen 3anyckom UBI yaoctoBepbTeCb, 4TO KaberbHble

2 coeAMHEeHUs1 BbINOJSIHEHblI B COOTBETCTBUM C nNpeaynpexaeHUssMU Ha naHensx.

< Kpome ToOro, npoBepbTe, umMeeTrcss n Ha Bbixoge MWBIl wun3onupoBaHHbLIN

3 TpaHccopmaTop 1 NpUMUTE BO BHUMaHME TpeboOBaHUA MEeCTHbIX AUPEKTUB.

§ MpepynpexaeHue: YAocToBepbTeCb, YTO 3a3eMifieHMe BbINOJIHEHO BEpPHO.

] HenpaBunbHoe BbINOSIHEHUE 3a3eMJIEHUSI MOXET CTaTb NMPUYMHOWN MNOBPEXAEHUA
UBI n apyrux cucrem.
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lNoon. u 0ama

UHe. Ne dy6ii.

Bszam. uHs. Ne

lNodn. u 0ama

UHe. Ne nodrn.

3.4.4. NoacoeaAuHeHUE aKKYMYNATOPOB

B aTom pasgene Bbl MOXeTe HalWTV npouenypbl YCTAHOBKM BCTPOEHHbIX Y BHELUHMX
aKKyMynsTOPOB, NOSICHEHWUSI OTHOCUTENbHO COEANHEHUIA.
Mpoueaypa yCTaHOBKU BHELUHUX aKKyMYyNATOPOB U NoAcoeAuHeHue

MogpobHyto MHGOPMaLMIO O pasMeLLEHUN BHELUHUX akKyMYNATOPOB Bbl MOXETe HauTu
Bbille, MoA 3arofioBkoM «Pa3smelleHne BHeWHWX akkymynatopoB». B aTtom pasgene
npeacrtaBneHa NMHopmauma 0 NOACOEOMHEHUN BHELLHNX akkyMynsaTopos K UBIT.

M3beramte KOpPOTKOro 3amMblKaHMSI KOHLIOB aKKymMynsaTopoB. BapbiBawlumecs
aKKyMynsaToOpbl MOryT HaHecTU BpeA BaM M oOKpyxawwum! HanpsikeHue B
TepMuHane 6artapeu moxet gocturatb 450 VDC!

1. MpuBeanTe pacnonoxeHHbl Ha UBI nepekntovatens CB4, B nonoxeHne OFF.

2. lNpuBeanTe pacnonoXeHHbIn Ha GaTaperHOM KabuHeTe nepeknoyaTenb, ecnu
TakoBoMW nmeeTcs, B nonoxeHue OFF.

3. Ypanute pacnosfioXeHHbln B OGaTaperHoM KabuHeTe npenoxpaHuTenb
akkymynsitopa.

4. Ypanute pacnonioxeHHbi Ha VBl npegoxpaHuTenb akkymynstopa.

5. YpoctoBepbTeCb, YTO CEpPUHbIE U MaparnnesibHble COeAUHEHNA TPYMN BHELLUHUX
aKKyMynsiTOPOB BbINOSTHEHbI BEPHO.

6. looyepegHo coeanHuTe Kabenwn C ABYMS HeuTpanbHbiMM TepMuHanamu “N”
(HenTpanb akkymynaTopa), OOHMM OTpuuaTesnbHbIM TepMuMHanoMm «—BAT», un ogHuM
NONOXNUTENBHBIM TEPMUHANOM «+BAT».

7. Mopcoepunute naywme ot UBI 4yeTbipe kabensa ¢ TepmmHanamm Ha GaTtapeniHoM
KabuHeTe UM B NOMELLEHUSIX aKKyMYSATOPOB, B COOTBETCTBUN C NPEeACTaBEHHON HUXe
CXeMe COeMHEHNS aKKyMYynAaTOPOB.

N(KGK) €«-----—> pynna NonoXuTenbHbIX aKKyMynaTopoB “-“ TepMUHan
N(KGK) €&------> ‘pynna oTpuuaTenbHbIX akKyMyrsaTOpoB “+“ TepMuHan
“+ BAT” &----—-> "pynna nonoXxuTeribHbIX akKyMynsaToOpoB “+“ TepmuHan
“BAT” <&----—-> "pynna oTpuuaTenbHbIX akKKyMynsaTopoB “-“ TepMuHan

8. Ewe pas npoBepbTe CoeaNHEHUS] aKKyMYNSITOPOB 1 YOOCTOBEPbLTECH, YTO MNostoca
COEQMHEHbI BEPHO.

9. YctaHoBuTe pacnonoxeHHbin Ha NBI npegoxpaHuTenb akkymynsaTopa obpaTHo
Ha MecCTO.

Jlucm

MNUAP.436200.024-01 P3

N3m

Jlucm] Ne dokym. [Toon. }flama

Konuposan ®opmam




lNoon. u 0ama

UHe. Ne dy6ii.

Bszam. uHs. Ne

lNodn. u 0ama

UHe. Ne rnodrn.

10. YcTtaHoBWUTE pacnofioXeHHbln B OGaTapenHoMm wkady npegoxpaHuTernb
akkymynatopa obpaTtHO Ha MecTo.

11. MpuBeauTe pacnonoxeHHblh Ha HGaTapenHoOM KabuHeTe nepeknyaTtenb, ecnu
TakoBou nmeeTcs, B nonoxeHue ON.

12. Ncnonb3ysa nNoaxoasawmn nsmeputensbHbii npubop, NpoBepbTe, UMEETCS M Ha
BXo4HbIX TepMuHanax VBl cooTBETCTBYIOLWNIA BONbTaX akKyMynsiTtopa.

Bbibop kabensa BHeELWHEro akkymynatopa onpegensietca npumeHeHnem. ns UBI um
GatapenHoro wkada pQaHbl pekomeHayemble npefoxpaHuTenu. PekomeHgyetcsa
ncnonb3oBaTb Kabenb C HaMMEHbLUMM CeYeHUEM, KOTOPbI BO3MOXHO NOOCOEAUNHUTb K
3TUM npegoxpaHuTenam. B atom Bonpoce pykoBoacTBynMTechb ctaHgaptom EN 50525-2-
31(VDE 0100-430). BbibpaHHbI kabenb JomkeH No3BonATbL NageHne makcumym 0,5 Vdc.

B npymeHeHun 6aTapenHbix KaBUHETOB BHELUHUX akKyMyNnATOpOB, Ans obecnevyeHuns
onTMMM3aLmMm B COOTBETCTBMM C TemnepaTtypon umeetcs « Komnnekt Ans cYUTbIBaHUA
TeMnepaTypbl BHELWHEro akKymynsatopa». Takum o6pas3oM akkymynatopbl OyayT
ONTMMN3NPOBATLCSA B COOTBETCTBUM C TEMMNEpPATypOm

.#H:r

go

Biplafelal ;

BHELLHUWA
BATAPENHbIA
KABWMHET

i

BHELUHWE TEMMEPATYPHbIE CEHCOPbI

l_

BX160200EN15R0
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lNoon. u 0ama

UHe. Ne dy6ii.

Bszam. uHs. Ne

lNodn. u 0ama

UHe. Ne nodrn.

3.4.5. CoeAgMHEHUA KOHTPOJNIbHOIO U KOMMYHUKALMOHHOIO Kabens

MBI nmetoT ctaHgapTHbIE UK onuMoHarbHble COeAVUHEHUS ONA BHELLHEro
GaTtapenHoro kabuHeTa, MOHUTOPUHIa cpenbl, KOHTPONS NaHenn n PasnnYHbIX
NMHTEeNMNeKTyanbHbIX (MUKPOMPOLLECCOPHbIX) MPUBOPOB MOHUTOPUHTA.

CoeauHeHus ¢ nepeaHen ctopoHbl UBI:

e 1 pasbem gna uHTepdenca nocnegosaTenibHOro obmeHa paHHbiMM RS232
(RS232/pns vHBepTepa);
e 2 pasbema Ans onuuoHasbHbIX KapT.

CoepnuHeHus ¢ BepxHen yactu UBIM:

e 1 pasbem gnga napannenbHOro NpucoeanHeHns (onums).

3.5. NMNapannenbHana yctaHOBKa

MpunobpeTeHHass Bamn NpoayKUMA MNpenocTaBndeT BO3MOXHOCTb nNapaniesibHoro
NOAOKMIOYEHMSA,00HAKO [aHHaa YHKUMA ABNAETCA  ONuUMOHHOW. [Ons  nonyveHus
MHopMauumn o napannensHon paboTe, noxanyncra, obpaTtutTecb K aBTOPUINPOBAHHOMY
npoaasLy.

MapannenbHass ycTaHOBKa AOMMKHA OCYLECTBAATLCA YNONTHOMOYEHHbIM
nepcoHanom!

Mpn HeobxoanMMOCTN pe3epBUPOBaHNA UK NOTPEBHOCTM B BONbLUEN MOLLHOCTU, B
napannenoHyto paboty MoxeT ObiTb nogknwyeHo Ao 8 npubopoB  Boxer.
MpuHuunuaneHass cxema napannenbHoro npucoeauHennss AByx WBIT npeactaesneHa
HUXe.
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lNoon. u 0ama

UHe. Ne dy6ii.

Bszam. uHs. Ne

lNodn. u 0ama

UHe. Ne rnodrn.
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B xope napannenbHon paboTbl, BXOAbl M BbIXxoAbl NpMOoOpoB B Konumyectse bonee
OLHOro COeaVHSATCSA Apyr C Apyrom. Ho, rpynna akkymynsaTopoB Kaxagoro npubopa
HenpeMeHHO OOoMkKHa OblTb OTAENBHON. AKKYMYNATOPbLI HE UCMNOJb3YTCA COBMECTHO. Mpun
pasMelleHnn npubopoB B NapannenibHOM CUCTEME W BbIMNOMHEHUM 3NEKTPUYECKUX
COeauHeHn HeobXxoaNMO MPUHATL BO BHUMaHME CreaytoLme HI0aHChI:

» [lapannenbHO noacoeauHAemMble MNpUOOPbI AOMKHbI ObiITb OOHOW cepun W
MOLLIHOCTMW.

» [lpnbopbl AOMmMKHbI paboTaTb C NporpaMMHbiM obecnevyeHnem ogHoOn BEpCcumn n
OAHMM KOAOM peaakumu, Nnpnbopsl, paboTatoLlme ¢ ycTtapeBLUMM NPOrpaMMHbIM
obecneyeHnem gomKHbl ObiTb OOHOBMNEHDI.
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lNoon. u 0ama

UHe. Ne dy6ii.

Bszam. uHs. Ne

lNodn. u 0ama

UHe. Ne rnodrn.

» [lpnbopbl O0MKHbI OblTb pa3MelleHbl Kak MOXHO Onvxe gpyr K gpyry.
(makcumarnbHo 6 X 110 cm napannenbHbii Kabernb)

» Y kaxpgoro npubopa gormkeH ObiTb OTAENbHbIV Kabenb HenTpanu.

> Y kaxgoro npnbopa OOMmMKHO OblTb OTAENBbHO 3a3eMSIOLLEE COEAMHEHNE.

» Tpunbopbl 4OMKHbI ObITL NapannenbHo NOACOeANHEHBI HA pacnpeaenuTenbHON
naHenu n asbl A0MKHbI ObITb NogkntoYeHbl NpaBunbHo. (Ui-Uz-...-Un), (V1-Ve-
...-Wn), (W1-W2-...-WNn). (U1-U2-...-UN), (V1-V2-...-UN), (W1-W2-...-WN).

» OpHa 1 Ta Xe rpynna akkymynsiTopoB He AOIMKHA MoAcoeauHNATbes Kk Gonee
4yeM ogHoMy npubopy.

> [ns paBHOMEpHOro pacnpefeneHus Toka, AnvHa U ceyeHue Bcex kabenew,
NOCPEACTBOM KOTOPbIX OCYLLECTBMSETCA NoAcOoeaAMHeHne nNpubopoB K naHenu
OOIMKHBI ObITb OMHAKOBbLIMMW.

MapannenbHble HACTPOWUKMU

MoacoeanHuTe kabenb napannenbHOro CoeanHEHUs!, Kak Noka3aHo Ha PUCYHKE.

BX250EN16R0

HaCTpOIZKI/I nporpamMmmMmHoOro obecneyeHns Ha naHenu Nofb3oBaTenNs BbIMNOMHAKTCS
TOJIbKO npeacrtaBuUTerniemM CJ'Iy)K6bI TEXHUYECKOro O6CJ'Iy)KVIBaHVIF|.

N3m

Jlucm

Ne dokym.
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lNoon. u 0ama

UHe. Ne dy6ii.

Bszam. uHs. Ne

lNodn. u 0ama

UHe. Ne rnodrn.

PA3SBEM A4 NAPA/IJIESIbBHOIO COEAMHEHKWA

BX160200EN17R0O

HacTtpoiiku nporpammHoro o6ecneyeHusi Ha NnaHenu nonb3oBaTens
BbINOJNHAITCA TONbLKO NpeacTaBUTeNeM CnyX6bl TEXHUYECKOro 06Cny)XXuBaHus.

4. dkcnnyartauums
4.1. NMpoueaypa akcnnyataumm

B aToM pasgene Bbl MOXeTe HaUTU MHOPMaLIMIO O NpepbiBaTENAX Lienu, NepBomM
3anycke, Tectax Tunos paboTbl (pexumo) UBI1, otknovyeHun VBT, cucteme
nocnegoBaTenbHOro oomeHa gaHHbimn EPO 1 RS232.

4.1.1. NpepbiBaTEnNU LENN

MBI nmeeT yeTbipe npepbiBaTeNs Lienu, KOTopble AOCTYMNHbI C NepeaHen CTOPOHbDI
npubopa. OHK (NnocnepoBaTenbHO) ncnonbaytotesa anga sxoga AC, cepsucHoro 6annaca,
BbIXOAHbIX COEQUHEHUN N COeAMHEHNI aKKYMYNSTOPOB.

CB1: Ha Bxog UBI npumensieTcs Tpu pasbl AC BonbTaxa.

CB2: k noTpebutenam Hanpsamyo npumeHsieTca BxogHon AC BonbTax. Takum
obpasom BbINOSHAETCA NpaBunbHaa paboTa nepekntoYeHnin B CEPBUCHBIX LIESISIX.

B Tom cnyuae, ecnu CB3 nepeknroyatenb HaxoauTcs B nonoxeHum (ON) m
npubop paboTaeT B OHNMaWH pexume, npexae 4em nepeknioyarens CB2 6yaer
nepeBeaeH B nonoxeHue (ON), UBI o6s3aTenbHO AOMKEH ObIThL NepeBeAeH B
pexum paboTbl cTaTu4eckoro 6amnaca.

CB3: wucnonb3yeTcs AnNd NOAKMIOYEHUS UMM OTKNIOYEHUs noTpebutenen ot

cTaTudeckux nepekniodatenen AC sonbTaxa.

CB4: BHelLHMe akkymyndaTopbl nogcoeauHsatoTes k UBIT.

AKTUBHbIE

Twun paboThbl MoacHeHne
npepbiBaTtenu

HopmarnbHbin

CB1, CB3, CB4
peXnM

WBIN paboTaeT B HOpManbHOM pexume

MNUAP.436200.024-01 P3

N3m
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lNoon. u 0ama

UHe. Ne dy6ii.

o

B3sam. uHs.

lNodn. u 0ama

Pexum
CB1, CB3, CB4 | ctaTtnyeckoro
Oannaca

MBI neperpyxeH, Harpyska BpeMeHHO
nepeBOANTLCS Ha NMHUIO Barnaca.

WBIT oTknto4eH Ha obcnyxmnBaHue,
CB2 CepBUCHbIN peXnM | Harpyska nutaeTcd vyepes
MexaHu4yeckmin bannac.

4.1.2. NepBbIX 3anyck

NPEOYNPEXOEHMUE: MNocne BbINOMHEHUST KaXKAOro Liara HeobxoaMmo BbKAaTh He
MeHee 5 cekyHq,.

1. YcTaHoBUTE BCe nepeknovatenu B nosioxeHne OFF

2. Haxkmute kHonky nnasHoro nycka (SW1) n yoepxmnsante ee kak MuHUMMyM 10
CEeKyHA.

160 KVA

200 KVA
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BX160200TR18R0O

3. YcraHoBuTe BxogHowm nepekntoyartens (CB1) B nonoxeHne ON.
4. Ncnonb3ysa nepeaHo naHens 3anyctute UBI.

OcHoBHoe MeHto > KoHTporb > [Napornb > 3anyctntb

|ICTaryc

3anuck

3anuce

Jlucm

MNUAP.436200.024-01 P3

UHe. Ne rnodrn.

N3m
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5. MngukaTtopel nepeaHen naHenu n XKK skpaH
AOMMKHbI MOKa3aTb, YTo Npnbop nepellen B
HOpMarbHbIA pPeXxnm paboThbl.

6. YcTaHoBUTE nepekntoyaeTnb akkymynsatopa(CB4) B nonoxeHune ON.

7. YcTtaHoBuTe BbIxogHoW nepekntovaterns (CB3) B nonoxeHne ON.

160 KVA

200 KVA
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CB4 "ON"
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BX160200TR19R0

8. MoxeTe BKNIOYNTb NOACOEANHEHHBIX K NpUbopy notpebutenen.

Mocne BbINOMHEHMS BCEX 3TUX NpoLedyp Ha MHEMOHMYECKOW AnarpaMMe OOJIKHO,
oTOOpasMTbCca  NuTaHMe  noTpebuTenen 4epes  cTaTUYECKUA  NepeknoyaTternb

g npeobpasoBatensa. B npotnBHom cnyyae, npoBepbTe obulyto Harpy3ky MBI n Harpysky
8 da3. Ecnn umeetr mecto neperpy3ka, MBI He OGyaeTr Opatb Ha ceba KpUTUYECKUX
3 noTpebuTtenen n gact 3ByKOBOW NpeaynpexaatoLlmn curHan.
S
'§ 4.1.3. TectupoBaHue pexXxumMoB paboTbl
lMocne nepBoOro 3anycka, C Lienblo KOHTPOSIA OCYLLEeCTBUTE Nepexon Mexay
= pexmmamu paboTbl
O
S 4.1.4. NepekntoyeHue ¢ HopmanbHoro pexuma B Pexxum akkymynsitopa.
i MepeBeagute nepekntodatens CB1 B nonoxeHne OFF. 3To OTKNIOYUT NOCTyNaroLLyto
< oT cetn aHepruio n UBI GygeTt paboTtatb B pexume akkymynatopa. Nocne nposepku
= paboTbl, cHoBa BknounTe CB1.
o
I
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4.1.5. NepekntoveHne ¢ HopmanbHoro pexuma B PeXXum ctaTtuyeckoro

6aunaca

160 KVA

200 KVA

BX160200TR20R0

C naHenu nonb3oBatensa nepekntoynte VBl B pexum Garnaca. Ha MHEMOHU4YecKon

anarpamme OO0SMKEH 3aropeTbCs CBETOAMOOHbLIN MHAMKATOP cTaTuyeckoro 6annaca.
OcHoBHoe MeHto > KoHTponb > Beixog Ha bannac

UHe. Ne dy6ii.

o

NMpumeyaHue: Ecnn cetb He cooTBeTcTBYeT TpebyembiM Kputepusam unu ¢asbl
HenpaBunbHO coeguHeHbl MBI He ocylecTBMT nepexon Ha nuHuto Barnaca.

4.1.6. NepekntoyeHue ¢ Pexxuma Ctatuyeckoro 6annaca B HopmanbHbIn
pexum

[loon. I.,Elama

g C naHenu nonb3oBatens nepeknounte npubop B pexum WBI.  lMonyunte

; noaTBepPXAeHUe COCTOSAHUS C MHEMOHWYECKON AnarpamMmmeil.

§ OcHoBHoOe MeHto > KoHTposb > Beixog Ha BT

(]
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Mpumeuanme: Ecnu BonbTax npeobpasoBaTens He COOTBETCTBYeT TpeGyembiM
KpUTEpUsIM, eCI NMeeTCs Neperpyska 1 neperpes, npeobpasoBaTternb He NpUMeT Ha cebs
Harpysky.

4.1.7 MNepeknto4yeHne ¢ HopmanbHoro pexnma B PeXxum cepBucHoro
6amnaca

NMPEAYNPEXOEHMUE: Mepen Tem Kak nepentn B pexum cepBUCHOro bamnnaca,
YAOCTOBEpbTECb, 4YTO BbIXOA npeobpa3oBaTenss CUHXPOHU3UPOBAH C JIUHUEN
cepBUCHOro 6amnaca. B npoTMBHOM crniyyae MOXeT BO3HUKHYTb KPaTKOBPEMEHHbIN
nepeb6on B 3Heprumn, NocTynaroLwen K notpedurensam.

NMPEAYNPEXOEHUE B Tom cnyyae ecnu npubop nutaeTca B pexume 6amnac,
HeUTpanbHble COeAUHEHMUA He MUCNOSNbL3YKTCA, NO 3TOM MNPUYNHE HEeUTpanbHble
coeAuHEHUs1 He [AOJKHbl ObITb OTCOeAMHEeHbl. B npoTuBHOM cny4Yae MoxeT
BO3HUKHYTb  KpPaTKOBPEeMEHHbIM nepeboM B 2IHepruum, nocTtynawwen K

®©
S notpeoGutensam.
o]
> Mcnonb3yss nepegHo naHenb, nepeBeguTe npubop B pPeEXMM CTaTUYECKOro
r'§ 6arnaca. Ha MHeMOHMYecCKkOn gnarpamme OO0JDKEH 3aropeTbCsa MHAMKATOP CTaTUYEeCcKoro
= Gannaca.
OcHoBHoe MeHto > KoHTponb > Beixog Ha Bbawnnac
8
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lNoon. u 0ama

UHe. Ne dy6ii.

Bszam. uHe. Ne

lNodn. u 0ama

UHe. Ne rnodrn.

1. NMepeBeanTte nepekntodatens CB2 B nonoxeHue (ON)

CB2 "CN"

160 KVA
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200 KVA
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BX160200TR21R0

CB2 "ON"

2. Ncnonb3ysa nepeaHo naHens octaHoBute paboty NBI

OcHoBHOe MeHI > KoHTponb > Napone > OcTaHoBUTb

3. NMepeBeaute nepekntovatenu CB1, CB3 1 CB4 B nonoxexHune (OFF).

N3m

Jlucm

Ne dokym.
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160 KVA 200 KVA
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NPEAYNPEXAEHUE: ANA OBECMNEYEHUA BE3OMNACHOCTHU, TMOCIIE
NEPEKNIOYEHNA TMPUBOPA B PEXWM CEPBUCHOIO BAUMNACA HYXHO
BbIKOATb HE MEHEE 5 MUHYT.

4.1.8. NMonHoe oTkno4YeHne UBII
1. Bblkntounte nogcoeanHeHHbIX K npubopy notpebutenen.
2. Vicnonb3ysa nepeaHo naHesnb OTKNYnTe npudop

OcHoBHOe MeHIo > KoHTponb >lNaponb > OctaHoBUTb

®©
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S
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S

2

S

3

%

g

<

» 3. MonyunTte noaTBepXaeHne nepexona npubopa B pexmm bannac ¢ MHAMKATOPOB
£ Ha nepeaHen naHenu n XXK akpaHa.

§ 4. TlloovepegHo ycTaHoBWUTE BbIXOAHOW nepeknodaTtens(CB3), nepekntoyatens
@ akkymynsitopa (CB4) n BxogHon nepekntodatens (CB1) B nonoxeHne OFF.

S

3 NMPEOYNPEXOEHUWE: NMEPEA MOJIHbIM  OTKIKOYEHUEM TPUBOPA
3 YOOCTOBEPbTECb, 4YTO HA BbIXOOE HET KPUTUYECKUX HAIPY30K
r§ (MOTPEBUTENEMWN).
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lNoon. u 0ama

UHe. Ne dy6ii.

o

B3sam. uHs.

lNodn. u 0ama

UHe. Ne rnodrn.

Mpn Haxatun Ha kHonMky EPO, WBII
npeobpasoBaTenb (MHBEPTOP).

4.1.9. EPO (YcTpoMCTBO aBapMNUHOIo OTKIIOYEHUS)

BbixoaHou uenun, MBI nonHOCTbO OTCOEANHUTBLCA OT CUCTEMBI

EPO

BX250EN23R0

obmeHa AaHHbIMM RS232

/

d

4.1.10 YcTaHOBKa M paccMoTpeHue uHtepcenca nocnesoBaTenibHOro

nooyepenHo OTKIIIOYUT BbINPAMUTEIb U
Ecnu HaCcTpoeHa 1 onuua BbIKITIOYEHUA TpepbiBaTesA

Cepust Boxer B cTaHOapTHOM UCMOMHEHUN OCHALLEeHa NoAaaepKMBatoLWMM NPOTOKONMbI

SEC n TELNET wmHTepdencom RS-232 B konuyectee 1 eanHuubl. ITOT BSI0K NOMTHOCTbLIO
N30nmMpoBaH
HabnogaTbCcs AMctaHunoHHo, nocpeacteoMm MK nnn SNMP. 310 coeanHeHne paboTtaeT ¢
onuusamMm nodbIX BUOOB.

HageXeH.

Mcnonb3yss 3TOT  MPOTOKO,

coctosaHue WBIT wmoxeTt

N3m

Jlucm

Ne dokym.

[loon. I.ﬂama
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5. CobbITUA U 3HAYEeHUSA COOOLEeHUNn

Mpwu BbISiBNEHUN Kakon-nnbo npobnembl MBI nogacT 3BykoBoe npeaynpexaeHue.

MepByto MHGOPMAaLMIO O COCTOSHUN CUCTEMbI Bbl MOXETE NONYyYNTb C MHEMOHNYECKOM
anarpammbl. B 6onblMHCTBE Cny4aeB 3TOro HegocTaTovHo. B aTom cnyyae,
BOCMOSb30BaBLUMCb 9KPAHOM XXypHana coObITUI, Bbl MOXETE BbINTU Ha NpeacTaBeHHbIE
HUXKe coobLLLeHUs.

CoobweHune

3HauyeHue coobLeHus

MBI 3anyweH KOMMYHUKaLWMOHHBIM UHTepdercom

1 | KomaHa. 3anyct. RS232
A. Sany RS232.
MBI ocTtaHOBMEH KOMMYHUKALNOHHbLIM
2 | Komawna. OctaH. RS232 ! yRukall
nHTEepgencom RS232.
Mocne pa3psgkmn 6atapen, No UCTEYEHNIO
3a[laHHOro NPOMeXyTka BPeEMEHU nocre
3 ABTOoMmart. 3anyck A P y P
BO3BpaLLEHNSA CETU B HOpMasibHOe COCTOSIHUE,
MBI cHoBa aBTOMaTM4eCckn camo3anycTuscs
4 UBI BknioyeH MaTtepuHckas nnata VBl nonyyuna aHepruio.
MBI He ocywecTtBun 3apsagky DC-LuHbI Ha
5 LlUnHa He 3apsixeHa yu PAAKY
Tpebyemoe 3HaveHne
6 BbicTp.TecT. AKKyMm. HauaT BbICTpbIN TECT akkymyngaTopa.
7 TecT. MowH. AKKyMm. HauaT TecT MOLLHOCTUN (EMKOCTU) akKyMynsitopa.
8 ABT. TecT. AKKyM. HauaT nepuogndeckun Tect akkymynatopa.
®©
E B xone pabotbl MBI B pexxume akkymynatopa,
S 9 | Pa3psaa. Akkym.3aBepL. | BONbTaX akkyMynsaTOPOB ynasn HUXKe NMUMUTa HUXe
S NMMUTa OTKIMYEHUS
S
MBI Haxogmnca B cOCTOsIHAM neperpyske Aorblue
10 OkoHu. MNepeHarpy3k. | ykazaHHOro BpeMeHHoro numuTa. Notpebutenu
J§ OyayT nepeBeaeHbl Ha NuHMO BGarnaca.
(o]
2 TecT akkymyndatopa 3aBepLueH. [lJaHHble no
g 11 Tect.AkKym.3aBepul. | pe3ynbTaTy Tecta MoryT ObiTb OTOOpaxeHbl B
< MEHIO COCTOSAHUSA akKyMynaTopa.
2 B xone Tecta akkymynaTtopa, Tect 6bin
e 12 | TecT.AKKYM.AHHYNUp. | aHHYNMPOBaAH MaHyasibHO UNN NO NPUYMHE
; Heobecne4veHns Nnpubopom TpebyembiX KpUTEPUEB.
[
3 N3 meHto komaHa MBI 6bino caenaHo
- KomaHng. MNMepex. Ha A A
13 Baiin MaHyarnbHOe N3MeHeHne HanpasneHnsa
© ) CTaTU4YeCKOro nepekntoyaTens Ha nuHuio bannaca
IS
S B momeHT pabotbl VBl BbiSiBUN oTCyTCTBUE
3 14 Akkym.OTCYyTCTB.
= aKKyMynsiTOpPOB.
Q
o o
- Bbin 3agencTBoBaH nepekstoyaTenb CEPBUCHOIO
= 15 | Mep. CepB. Bannaca ON 1 3af P P
6annaca.
S
g
2 Jlucm
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lNoon. u 0ama

UHe. Ne dy6ii.

Bszam. uHs. Ne

lNodn. u 0ama

UHe. Ne nodrn.

16

AHopm. Temn. Cpeabl

Temnepatypa paboyen cpeapl MBI Bbiwna 3a
pamMKu JONyCTUMbIX IMMUTOB.

17

MeperpeB nHBepTOpa

TemnepaTtypa npeobpasoBaTtenen Bbilna 3a
YCTaHOBJIEHHbIE NMMMUTbI, MPY NOBbILLEHUN eLle Ha
5 rpagycos, Harpyska 6yaeT nepeBsefeHa Ha
nunHnio Bannaca.

18

MeperpeB PFC

TemnepaTtypa BbINpsAMUTENS BbllNa 3a
YyCTaHOBMEHHbIE NIMMUTbI, NPU NOBLILIEHWM €LLe Ha
5 rpagycos, Harpy3ka 6yaeT nepeBefeHa Ha
nuHuio 6anmnaca.

19

MeperpeB STS

TemnepaTypa cTaTuyeckoro nepekniovaTens
BblLLMa 3a yCTaHoOBMeHHble pamku, WBI 6yget
OCTaHOBIJIEH.

20

Meperp. Bbix. FL1

Ha dhase Bbixoga L1 akTnBn3anmpoBanochb
YCTPOMCTBO 3aLUnTbl OT KOPOTKOrO 3aMblKaHUSI.

21

Meperp. Bbix. FL2

Ha dhase Bbixoga L2 akTMBM3MpoOBanoch
YCTPOMWCTBO 3aLUnTbl OT KOPOTKOrO 3aMblKaHUSI.

22

Meperp. Bbix. FL3

Ha dhase Bbixoga L3 akTnBn3npoBanoch
YCTPOMCTBO 3alUnTbl OT KOPOTKOrO 3aMblKaHUSI.

23

HecooTB. BonbT. Bann.

Bo Bpemsa pabotbl MBI B pexxmume 6annac,
BONbTax Oannaca Bblwen 3a npeaensl IMMUTOB,
€Cnn COCTOSIHNE TemnepaTypbl U Harpysku
HopMansHoe, VBl nepekntounTtbCcs B HOpManbHbIv
PEXUM, eCNN HET — OCTAHOBUTLCA.

24

HecooTtB. YacT. Bann

Bo Bpemsa paboTsl MBI B pexxnme 6annac,
yacTtoTa 6annaca Bbiwra 3a npegesnbl IMMAUTOB,
€CNnKn COCTOSIHME TemnepaTypbl U Harpyskn
HopmanbHoe, MBI nepekntounTbCs B HOpMarnbHbIN
PEXMM, eCn HET — OCTAHOBUTBLCA.

25

MeperpeB O6MOTKMN

MmeeT mecTto neperpeB 0OMOTKM
npeobpasoBartens unu soinpsmutens UBIT.

26

HecooTtB. Bonbr.
UHBepT.

3HayeHns NnuMUTa BonbTaxa npeobpasoBaTtens
npeBbILWEeHbl, Harpy3ka bygeT nepeBegeHa Ha
nuHuio Bannaca. Npu Hopmanu3aunmn BonbTaxa
npeobpasosartens WUBI cHoBa BepHeTCA B
HOPManbHbIA PEXUM.

27

Meperpy3ka

3HayeHwne BbIxOAHOW Harpy3sku npesbicnno 105%,
3anycTuTcsa cyeTyuk neperpyskn. Ecnu UBI
paboTaeT B HOpMarbHOM pexume, A0
HOpMarnu3auuu Harpy3ku sapsgka éyoer
OTKITHOYEHa.

N3m

Jlucm

Ne dokym. [Toon. }flama

MNUAP.436200.024-01 P3

Jlucm

49

Konuposan

®opmam




28 Mep. CepB. Bann. OFF | NepekntoyaTens cepBUcHOro 6amnnaca OTKMYEH.
Temn. Cpeasi Hopm. Temnepatypa paboyen cpeapbl Bl BepHynach B
29 pamMKu 0OMNYCTUMbIX FIMMUTOB.
30 BonbT. Cetn Hopm. BonbTax cetn B pamkax YCT@HOBMEHHOTO NuMnTa,
MBI nepekntoynTbca B HOpMarbHbI PEXUM.
TemnepaTtypa npeobpasoBatens B pamkax
31 Temn. Wnsept. Hopm. YCTaHOBMEHHOIo NIMMNTA, €CNu Harpyska un gpyras
TemnepaTtypa B Hopme, WBI nepeknoynTbes B
HOPMarnbHbIA PEXUM.
Temnepartypa BbINpAMUTENS B pamKax
32 Temn. PEC Hopm. YCTaHOBMEHHbIX MMMUTOB, €CNW Harpyska u
apyras TemnepaTtypa B Hopme, WUBI
NepeKnioYnNTLCA B HOPMarbHbIN PEXUM.
Temnepatypa moayna 3apagku/boost B pamkax
33 Temn. 3apsaku Hopm. | yCTaHOBMEHHbIX NMMMUTOB, 3apsiika CHOBa
akTuBM3upyeTcs.
34 Temn. STS Hopm. TemnepaTtypa cTaTU4ecKoro nepeksitoyaTens B
pamkax yCTaHOBIIEHHOIo nMMuTa.
35 BonbT. Baiin. Hopm. BonbTax 6annaca B pamkax yCTaHOBIIEHHOIO
nmmuTa.
36 Yacror. Baiin. Hopm. YacToTa 6arnaca B pamkax yCTaHOBIIEHHOMO
nmmuTa.
®©
IS
3 37 | Temn. O6moTkM Hopm. TemnepaTtypa B 0OMOTKe npeobpasoBaTtens nnu
3 Bbinpsamutens Wbl BepHynacb B HOpMYy.
S
Q
ks 38 Temn. UnsepT. Hopm. BonbTax npeobpasosaTens B pamKkax fiMMuTOB,
NBIT BepHeTCA B HOPMarbHbI PEXUM.
= BbixogHasa Harpyaka cHuaunack Hwke 100%, ecnm
:% 39 Harpysk. Hopwm. 3apsigka OTKNtoYeHa, oHa ByaeT cHoBa
g aKTMBM3MpPOBaHa.
é‘é' 40 K.3ambIk. Tupucr. MBI BbISiBUIT KOPOTKOE 3aMblkaHWe Ha TUpUCTope
Bawvn. L1 L2 6annaca. MBI 6yaeTt oTKNtoYeEH.
S a1 K.3ambIk. Tupucr. MBI BbISiBUIT KOPOTKOE 3aMblkaHe Ha Tupuctope
3 Baun. L2 L2 6annaca. VB 6ygeTt oTKNoYeH.
s
S 42 K.3ambIk. Tupucr. MBI BbisiBUN KOPOTKOE 3aMblkaHWe Ha TUpUCTope
- Bawnn. L3 L3 6annaca. Bl 6yaeTt OTKIOYEH.
© 43 K.3ambik. Tupuct. UHB. | VBl BbiISiBUN KOPOTKOE 3aMblkaHMe Ha TUpUCTope
;§ L1 L1 npeobpasosatens. Bl 6ygeTt OTKMOYEH.
z K.3ambik. Tupuct. UHB. | VBl BbiISBMN KOPOTKOE 3aMblkaHMe Ha TUpPUCTope
S 44
g L2 L2 npeobpasosatens. Bl 6ygeTt OTKMOYEH.
K.3ambik. Tupuct. UHB. | VBl BbiiBUN KOPOTKOE 3aMblkaHMe Ha TMpUCTope
45
o L3 L3 npeobpasosatens. Bl 6ygeTt OTKMOYEH.
S
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O6p.Uenu Tupuct. UHB.

MBI BbisiBUN, 4to TMpuctop L1 npeobpasoBatens

46 L1 He ObIN  akTMBMpoBaH. Harpyska 6yaeTt nepegaHa
Ha nuHuto Gannaca.
06p.Llenu Tupmct. UHB. MBI BbisiBUN, 4TO TMpKCTOp L2 npeobpasoBatens
47 Lo He ObI1  akTMBMpoBaH. Harpyska 6yaet nepegaHa
Ha nuHuto Gannaca.
06p. Lien Tupmcr. MBI BbisiBUn, 4To TMpUcTop L3 npeobpasosaTtens
48 AHB. L3 He Gbln  akTMBMpoOBaH. Harpyska 6ygeT nepenaHa
) Ha nuHuio Gannaca.
Bl BbisiBU, 4to Tpuctop L1 6annaca He 6bin
O6p. Llenu Tupucr.
49 Bain. L1 akTuBM3npoBaH. Harpyska OygeT nepegaHa Ha
) nunHuto npeobpasoBaTens.
MBI BbisiBU, 4TO TUpUCTOp L2 Bannaca He Obin
O6p. Llenu Tupucr.
50 Baiin. L2 akTnBM3mpoBaH. Harpyska 6yaeTt nepefaHa Ha
) nuHuio npeobpasoBartens.
MBI BbisiBus, 4To TMpucTop L3 Bannaca He Obin
O6p. Lenu Tupwucr.
51 - akTuBM3npoBaH. Harpyska OygeT nepegaHa Ha
Bawun. L3
nnHuto npeobpasoBaTens.
owus. MNocn. ®as. Y ogHoro unun 6onee 13 napannensHo
52 paboTatowmx MBI, nocnegoBaTenbHOCTb has He
Mapan. Cucr.
COOTBETCTBYET APYr APYrY.
53 3anyck ¢ AKKyM. MBI 6bina gaHa komaHnga 3anycka ¢
o akKymynsitopa.
S 54 Owwubka 3an. Napan. OauH unn 6onee 13 napannenbHO COeANHEHHbIX
Z Cucr. NBIl He noaroToBneH K 3anycky.
Q
(@)
= 55 Owm6ka UHBepTOpa Mpwn 3anycka NBIN npeobpa3oBaTtenb He
noAroToBMM BOMbTax.
5 Bce ctatnyeckue nepeknovartenu
S 56 Bbixoa OTkntou. AeakTuBupoBaHbl. K noTpebutenam He noctynaeT
2 aHeprus.
o
N MBI paboTaeT B HOpManbHOM peXnme, 3Heprus
o 57 HopmanbHbIn Pexxum | noctynaet k notpebutensam no nuHum
i BbINpAMUTENb — NpeobpasoBaTenb.
I
; MBI paboTaeT B pexmme akkyMynsatopa, 3Heprus
S 58 | Pexum AKKymynaTtopa | NocTynaeT K noTpebuTensam no fmHum
- akKkyMynsTop — npeobpasoBaTenb.
S 59 Pexcium Baiinaca MBI pabotaet B pexume baiinaca, sHeprus
S nocTynaeT K noTpebuTtenam no nuHum 6arnnaca.
o]
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60

Pexum CepBUCH.

NBIN paboTaeT B pexume cepBucHoro bannaca,
3Heprnsa noctynaeT K NoTpedbuTtensam no nMHum

Bannaca o
cepBucHoro 6arnaca.
[Ba unu 6onee MBI paboTatoT B pexunme
Pexum Mapann.
61 Pa6oThI pacnpegeneHus Harpy3kun. MNoTtpebutenn
nuTarTca Yepes3 NnuHun npeobpasosartenen MBI.
MBI nepeknioymnncs B pexum TeCTUpoBaHNA
akkymynsitopa, notpebutenu paboTatoT C
62 | Pexum TecTtupoBaHus ymy P P P
pacrnpegeneHmem UCTOYHMKA, NUTasiCb C JIMHUMK
BbINPAMUTESb -akKyMynaTop-npeobpasoBartens.
N3 meHto komaHg MBI 6bino caenaHo
63 KomaHnpa lMNepex. Ha MaHyarnbHOe U3MeHeHWe HanpaBieHNs
UHBepTOp CTaTUYECKOro nepeknyaTens Ha
npeobpasoBarterb.
B momeHT paboTtbl MBI 6bin BbISIBMEH BONbTaX Ha
64 Owwunbka Bbix. BonbT. b
Bbixoge. MBI Obin ocTaHOBNEH.
B MomeHT paboTbl BbinpsaMUTENs Obifo BbISIBIEHO
65 | KomanHpa OctaHoB. PFC | aHopmanbHoe coctosaHune, MBI nogan curHan
OCTaHOBKMW.
N3 meHto komang MBI Gbina npyumeHeHa komaHaa
66 KomaHpa 3anycka A P A
3anycka.
N3 meHto komang MBI Gbina npyumeHeHa komaHaa
67 KomaHpa OcTtaHOBKMU A P A
© OCTaHOBKMW.
IS
S 68 MBI OcTtaHoBneH MBI 6bin ocTaHOBMEH.
=]
S B TeyeHuun kopotkoro BpemeHn VBl mHoOXecTBO
~ 69 Owwubka Bannaca pa3 nepexoaun B pexum bannaca. NbIN 6yget
OTKITHOYEH.
5 N3 cepBUCHOro MeHto Bblnn N3MEHEHbI
N 70 MU3meHeH. MNMapameTp.
S napamMeTpbl, CBA3aHHbIE C NPMOOPOM.
QI
2
; aTa yCTaHOBKM akkyMyrnsitopa bbinia usmeHeHa.
? 71 3ameHa AKKyM. a y ymy P
AN CraTtuctuka akkymynartopa 6yageT obHyneHa.
2 Moakntouunnca noTpebuTens, NpeBbILaLLni
%D' 72 TpaHcd. Harpysku BO3MOXXHOCTUK npeobpasoartens. [NoTpebutenn
S OyayT nepeBeaeHbl Ha NMHUIO Barnaca.
[
3 PabGoTatowmin B napannenbHOM pexmme oanH
- Komanga Mepex. B t P P A
73 MNapan MBI nonyynn komangy Ha U3MEHEHNe COCTOAHUS
© pan. CTaTU4eCcKoro nepekryaTens.
IS
S PaboTatowmn B napannenbHoOM pexmnme
z 74 | OtcytctB. Mapan. CAN | nogumHeHHbIn VBI, He MOXeT cBA3aTbCA C
fé BeayLwwum yctponcteom Yyepes CAN Bus.
75 BHewH. KomaHpa PaboTtatowmn B napannensHom pexunme VbIM
= 3anycka nonyyun ot gpyroro VBIN komaHay 3anycka.
g
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BHewH. KomaHpa

PaboTatowmi B napannensHom pexume VBl

76
OcTaHOBK. nony4un ot gpyroro Bl komaHgy octaHOBKMW.
BH. KomaHg. Mepex. Ha PaboTatowmin B napannensHom pexunme UBIT ,
77 o Nony4nn KoOMaHgy Ha nepeknioyeHne Harpysku Ha
Bawnnac N
nuHUIO bannaca.
P T MM BN nnenbHom pexume BT
BH. KomaHa. MNepex. Ha aboraiouy apannernsHoM pe © '
78 BN nony4yusn KoOMaHay Ha nepeknioyeHne Harpys3kum Ha
npeobpasoBarterb.
PaboTatowmin B napannensHoM pexmnme
79 | Owwubka CBsasu Mapan. | nogumHeHHbIn VBT, BbigBun owmnbky B
NoCTyNaLWmMX AaHHbIX pacnpeneneHns Toka.
Mocne 3anycka VBl BonbTax npeobpasoBaTens
80 UuBepT. NlOTOB poctur Tpebyemoro 3HadeHus. MBI moxeT nutaTb
notpebutenen yepes npeobpasoBartensb.
TemnepaTtypa akkyMynsitopa 3a npegenamu
81 AHoM. Temn. AKKyM. NMMUTOB, aKKyMyIATOPbI MOTYT NOYYnTb
NOBPEXAEHNS.
82 Haxarta EPO Bbina Ha)kaTa kHonka EPO.
Mpwn pabote NBI B pexxnume akkymynsaTopa,
83 Husk. YpoB. AKKyMm. MOLLIHOCTb akKKyMyndaTopa ynana Huxe paHee
YCTaAHOBMEHHOIO HWXKHEro nMMmuTa.
84 OtcytcTB. CBA3MN Mexay napannensHbimu VBl oTcyTCcTBYET OOMEH
g Napan. 485 AaHHbIX RS485.
[
(o] <
3 85 MeperpeB STS NcTekno Bpema neperpyskun ¢ nnHumn dannaca
=
'é 86 Owwnobka Nocn. ®as. B momeHT paboThl MBI 661510 BbisiBNeHa
Bann. HeBepHaa nocnegoBaTenbHOCTb ¢das B CETU.
: M BaTenb NpeBbicun NMMMUT D
S Owwnbka Bbixoa. BonbT. peobpasosatent npesbICn 11 C
> 87 DC BonbTaxa. [NoTpebutenun GyayT nepekntoyeHbl Ha
g nuHuio 6annaca.
é‘é' B napannenbHbIX cuctemax, ogHa nnu 6onee a3s
88 Owwubka Bbix. Mapan. | Bbixoga nogynMHEHHOro npnbopa He CoOeauHEHbI C
= BEAYLUMM YCTPONCTBOM.
o
3 89 Temn. Akkym. Hopwm. Temnepartypa akkyMynstopa B pamkax fiMMUTOB.
s
§ 90 Bbic. Non. Bonbrt. [MpeBbIlEeH NUMUT NONOXNTENBLHOIO BONbTaxa
LLUnHbI WNHBI.
© 91 Bbic. OTpuu. BonbT. MpeBbllEH NMMNUT OTpULATENBHOIO BOSfbTa)a
;§ LLUnHbI WNHBI.
> Ha dase L1 BbinpssMuTena akTMBM3npoBaHO
IS 92 Meperp. PFC FL1 . P P
g YCTPOMCTBO 3alUnTbl OT KOPOTKOrO 3aMblKaHUSI.
93 Meperp. PFC FL2 Ha cbavse L2 BbINpAMUTENS aKTUBU3MPOBAHO
e YCTPOMCTBO 3alUnTbl OT KOPOTKOrO 3aMblKaHUSI.
S
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Ha ¢pase L3 BbinpaMuTens akTMBM3MpoBaHO

94 Meperp. PFC FL3 8
YCTPOWCTBO 3aLLUMTbl OT KOPOTKOIO 3aMbIKaHMSI.
Pa6oTatowmn napannensHo VBIT, nonyuun c
95 | OctaH. OgHoro Moaynsa | napannensHOM cUCTeMbl KOMaHAy OCTaHOBUTb
OTAENbHO TONbKO cebs.
B napanneneHoun cucteme VB[ ctan Be um
96 3ameHa Beayuw. Ycrp. pe Ay
YCTPOWCTBOM.
3HayeHue ID oagHoro unm 6onee Nnpnbopos B
97 | CoBnapgeHue MNMapan. ID | napannenbHOn cMcTeMe 0gMHaKoBO APYr C
APYrom.
- C nepeaHen naHenu noctynuna koMaHga
98 | OcrtaH. Bcen Cucremsni peA y A
OCTaHOBUTb BCIO NapansenbHyto CUcTeMmy.
NCTOYHUK NUTaHMSA BbISIBUI B AUArHOCTUYECKOM
99 Owwnbka UcT. MuTaH. A
uenun curHan ob owwmnodke.
N3 Bxoga pexunma reHepatopa KapTbl CyXoro
100 Pexum NeHepaTopa KOHTaKTa 6bin BbiABNeH curHan. Npubop nepenget
B peXnM reHeparopa.
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6. Tabnuua TeXHMYECKMX XapaKTePUCTUK

TexHnyeckune XapaKTepUuCTukun

MowHocTb 160 kBA 200 kBA
AKTMBHas MOLLHOCTb 128 kBT 160 kBT

BXOA

[nanasoH BXOAHbIX

HaNPs>KeHUM 220/380 B - 15% + 18% 3P + N + PE

KoadhdomumeHT BXxoasLuen
MOLLLHOCTH

Mpwn nonHown Harpyske > 0,99

[nana3oH BxogHOM
4acToTbl

45-65 'y (MoxeT perynnpoBaTtbcs)

BeinpamuTtens

IGBT Bbinpsmuternb

CymMmapHoe 3Ha4eHune
KoahpuumeHTa
HEeNMHENHbIX UCKaXXeHUI
TOoKa Ha Bxoge (THDI)

<4%

BbiXO[
[lnanasoH BbIXOQHbIX
© Hanps>KeHUn 220/380 B 3P + N + 1% ctatuyHo, * 1% anHaMn4Ho
IS
I BOCCTAHOBNEHME Mpun Harpy3ke 0% - 100% - 0% BbIXO4HOW SOMNYCK
3 MakcumMym %5, Bo3BpalleHue Ha % 1neHTy<40ms.
=
Q
~ AP PeKTUBHOCTL 1o 93%
[lmana3oH BbIXOQHOM B ananasone 50y, £0,5% CMHXPOHEH C ceThbio, B
§' YacToTbl pexume akkymynaTtopa 50y + 0,2%
g CymMmmapHoe 3HayeHue JlnHenHas Harpy3ska (Lineer) <2%
< KoahpuumeHTa
~ HENUHENHbIX NCKaXXeHUN
- TOoka Ha Bbixoae (THDv) HenuHenHas Harpy3ka (Non-Lineer) <6%
g KoadphpmumeHT cpopmebl (CF) [ 3:1
S Mpun Harpy3ke 125% - 10 MuHyT, npun Harpy3ke 150% — 1
] MMeperpyska MUHYTa.
®©
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lNoon. u 0ama

UHe. Ne dy6ii.

Bszam. uHs. Ne

lNodn. u 0ama

UHe. Ne nodrn.

3awmTa

BbIxoa BXOAHOro HanpsbkeHWsa 3a npegenbl OOMyCcKoB,
BbIXO4 BXOOHOW 4acToTbl 3a npegensl [OOMyCcKoB,
npepbiBaHne asbl Ha Bxo4e, BbIXOL BbIXOOHOIO
HanpsXXeHus 3a npegensl AO0MNYCKOB, BbIXOA BbIXOOHOW
YacToTbl 3a npegensl AONYCKOB, NpepbiBaHWe dasbl Ha
Bbixoge, DC KOMMOHEHT, KOTOPbIN MOXeT BO3HUKHYTb B
BbIXOOAHOM HanpshkeHuu, neperpyska, Kotopas MOXeT
BO3HUMKHYTb Ha BbiIxode (MOMWUMO onpeaeneHHoro
NpoMeXyTka BpeMeHMu), neperpe., CMNOCOOHbLIN cTaTb
NPUYNHON  HEUCNPaBHOCTW, BbICOKOE  HarnpshkeHue,
BO3HUMKawoWwee B HanpsxeHun DC-WnHbI, HU3Koe
HanpskeHue, Bo3HuMKawwee B DC-wuMHe, KOpOTKoe
3aMblkaHWe Ha Bbixoge.

AKKYMYNATOPDI

KonunyecTtBo

akkymynsatopos (12V DC

VRLA)

64 (COCTOUT U3 2-X HE3aBUCUMbIX FPYMNMN aKKyMyIiaTOPOB,
no 32 eauHULbI B KaXXOon)

3HayeHune 3apsagku (C)

HomuHanbHas 0,1 C, MOXeT perynmpoBaTbCs

MowHOCTb 3apsaaku

25% oT MoLLHOCTK npubopa

CBA3b

RS232 B ctaHgapTHOM mncnonHeHnn, RS485 n1 SNMP

NHTepdenc aganTep onuuoHasrnbHO
Cyxue KOHTaKThbl OnumoHarnbHo
MpoTokon SEC, TELNET
CEPTU®UKATDI

KauectBo ISO 9001
BesonacHocTb IEC 62040-1, IEC 60950
EMC/LVD IEC 62040-2

OBLUME CBEOEHUA

Pabouas Temnepartypa

Mexay 0 °C ~40 °C (gns akkymynatopos 0 ~ 25 °C)

TemMnepaTypa xpaHeHust

Mexay -15 °C ~ 45 °C (gnsa akkymynsatopos -10 ~ 60°C)

Knacc 3awmuThbi

IP20

Kopnyc

OKanJeH aHTUCTaTUYECKOW KpaCKOIZ

BnaxHocTb

0-95 %

Paboyag BbicoTa

<1000m, MNonpaBo4HbIn MHOXMTESNL 1. <2000M,
MonpaBoyHbI MHOXUTENDL >0,92, <3000M™;
[MonpaBoYHbIM MHOXUTENDL >0,84
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lNoon. u 0ama

UHe. Ne dy6ii.

Bszam. uHs. Ne

lNodn. u 0ama

UHe. Ne nodrn.

XKypHan cobbiTui

500 cobbiTun ¢ ykasaHnem nogpobHocten (MeHto
COCTOSIHUS COXpaHseTCH)

MapannensHasa paboTa

YBenuyeHne napannenbHon MOLWHOCTM 0 8 equHUL

EPO (Emergency Power

Off)

CtaHgapTHOE ncnonHeHne

N3onupyrowmin TpaHcd-Top | OnumoHansHo

Bec 6e3 akkymynaTopa 470 kr

490 kr

Paamepsbl (LU x I" x B)

1055 x 805 x 1905 mm

N3m

Jlucm

Ne dokym.

[loon. Iﬂama
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Jluem peaucmpauuu UsMeHeHul

Homepa nucmos (cmparuu) Beeao Bxodaujuu
Nam. 7iuecmos Ne o -
3 usMeHeH- | 3ameHex- amyn- Yemparuy)| 5 Ne conpogo [Todnuce| Jama
HbIX HbIX HOBbIX p OKYM. dumesnbHo20
DOBAHHbIX | 8 OOKYM. lbovu 1 dama
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