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MprumeyaHua K pyKoBoACTBY
no aKkcnnyaTtauum

O6s13aHHOCTb NpeaocTaBNATL UHcopMaLuio

HacTosilee pykoBoACTBO MO aKcnsiyaTaumMm NOMOXET NpaBUibHO U
©e3onacHo YCTaHOBUTb n Ncnonb3oBaThb MUCTOYHUKN
6ecnepebonHoro nutanma (MBIM) PROTECT 1.100, PROTECT
1.150 n PROTECT 1.200, a Takke COOTBETCTBYHLUNE BHELLUHUE
akkymynatopHele 6nokn PROTECT 1.100 BP n PROTECT 1.BP20,
B pganbHenwem HasbiBaemble PROTECT 1. Hacrosuwee
PYKOBOACTBO MO 3KCMANyaTtauuuM COAEPXUT BaXHble CBeOeHus,
no3BosisioLLne nsbexaTb onacHocTen npu paboTte ¢ yCTPOMUCTBOM.

Oo BBOAa npubopa B aKcnnyaTtauuio BHUMaTENbLHO
O3HAaKOMbTECb C 3TUMMU UHCTPYKLMUAMM.

PykoBoacTBO NoO 3KkcnnyaTauun ABNSETCS HEOTbEMIIEMOW YacTblo
yctponctea PROTECT 1.

Brnageney aTtoro ycrtponctBa 0653aH MNOSIHOCTbIO O3HAKOMUTbL C
COAEPKUMbIM HaCTOSILLLEro PyKOBOACTBA NepCcoHari, OTBeYaloLnin 3a
TpaHcnopTMpoBKy wunn  BeBoa yctpouctBa PROTECT 1 B
aKCcnnyataumo, a TaKkKe 3a €ero TexHuM4yeckoe oOBCnyxuBaHue Wu
apyrme onepaumm ¢ npnbopom.

NMpnMeHNMoOCTb

HacToslee pykoBoACTBO NO 3KCMAnyaTaumm COOTBETCTBYET TEKYLLUM
TexHun4yeckum xapaktepuctmkam npmbopos PROTECT 1 Ha MOMEHT
ny6nukaumn. Ero cogepxmmoe He siBNSeTca npegMeTom Aorosopa u
npeaoCcTaBnsieTCa UCKNIYNTENBHO ANs nHpopmMaumu.



NUcnonb3oBaHue

Yctponcteo PROTECT 1 cnpoekTMpoBaHO Takmm 0Opasom, 4To
nobble onepauuun, HeobxoanMble ANA 3anycka v 3Kcnryatauum, He
TpebyloT BCKpbITMA kopnyca npubopa. TexHudeckoe obcnyxuBaHue
MW PEMOHT [OOSDKHbl  BbINOMHATLCA  TONbKO  OBYyYEeHHbIMW 1
KBannuumnpoBaHHbLIMK cneynanmcTamu.

PasbAcHUTL U1 YNpoOCTUTb BbINOJIHEHNE oOnpeneneHHbIX onepauMVl
nomMorarT npmBegeHHble nnmnicTpaunn.

Ecnn npu npoBeaoeHWM onpeneneHHbiXx paboT  HEBO3MOXHO
WCKMIOYUTb  PUCKM  ANs  nepcoHana unu  npubopa, 370
COOTBETCTBYIOLMM 00pa3oM YyKasaHO MUKTOrpamMmamu, KoTopble
pasbACHEHbI B NpaBunax TeXHNKM 6esonacHocTy B rnase 3.
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2 Oobwan nHpopmauua

2.1 TexHonorus
. PROTECT1 — 9T0 MCTOYHUK ©GecnepebonHoro
nutaHua (UBI) ana ycTponcTts, nNOTpebnsaroLmnx
I 3HAYUTENbHYID MOLLHOCTb, TakMX Kak Hebonbline
LeHTpbl 006paboTKM OaHHbIX, CepBepbl, CETEBOE W

TeNeKoOMMYHNUKaluMOHHOE o6opy,c|,osaHMe nt.n. OH
COCTOUT M3 crneayrwmnx KOMMOHEHTOB:

¢ CeTteBoM (bunbTp C 3aLUMUTON OT NEeperpyskn No HaNPSXKEHUIO
(3awmTa obopyaosaHug/knacc D) n 3awmTton ot obpaTHbIX
TOKOB B CE€TU NMUTaHUS.

¢ Bbinpamutens ¢ norukon PFC (komneHcaunsa peakTUBHON
MOLLIHOCTW)

¢ OrtagenbHoe 3apagHoe YCTPOUCTBO C TEXHONOrMen NMnybCHOM
ctabunmnsaumm Hanps>KeHus

¢ WHuBepTop IGBT anga HenpepbIBHOW Nogayn CUHYCONAANbHOMO
NnepemMeHHOro HanpPsXXeHNA Ha MOAKMIOYEHHY Harpysky

¢ AsTOMaTU4YecKkunin anekTpoHHbIn 6annac (MCE) B kayecTBe
AOMNOMHUTESIbHOIO NAaCCUBHOIO pe3epBUpPOBaHUS
MNMCB = MNepekntovatens cTaTMyeckoro bamnaca

¢ PyyHon 6annac ana TexHM4eckoro o6CnyxmBaH1s U peMOHTa
(c aBTOomMaTU4eckon aktnsaumen NCH npu BknoveHUM)

¢ bnok ynpaBneHnsa Ha ocHoBe TexHOMorMm obpaboTku
uMcpoBoro curHana



2.2

| CepBuCHbIN py4YHOU Gannac I

OnekTpoHHas .
| 6nokupoBska

I
CeTb I

3NeKTpo
nMTaHns

PFC |

MuBepTOp |

Perynatop HanpspkeHus I
MOCTOSIHHOIO TOKa

>
I ’\/ k\ k‘ ‘\\ I
’: Y§‘~ \\ “‘ \‘
— S . . . I
—_— =t - YnpasnstoLias RS232
I 3apsigHoe : I norvka DSP —
yCTPONCTBO |
I akkymynsatopa |
. | T
b —_— —_— —.
Cucrtema
Ouarpamma aKKyMynaTopoB
KOMMNOHEHTOB (BHELLHSSA)

OnucaHue cuctembl

MBIM  nogkntovaeTcsa  Mexagy  ropoAckoM  NoTpebuTenbCKou
3MEKTPOCETbI0 U NOAKMOYEHHBIMM  YCTPOMWCTBaMW,  KOTOpble
HeobxoaMmo 3aWnTUTb.

Cunoson 6ok BbINpAMUTENS NpeobpasyeT HanpsbkeHue ceTn B
NOCTOSIHHOE HanpsbkeHne Ans nogayvv Ha nHeepTop. cnonbayembin
TMn cxembl (PFC) obecneuynBaeTr notpebneHne CuHycouganbHOro
TOKa W, cnegoBaTtenbHO, paboty 6e3 3HauUnTENbHbIX BO3MYLLEHWI B
aHeprocucteme. OTAeNbHbIA BTOPON BbINpsIMUTESb (BbINPAMUTEND
3apsiAHOro YCTPOUCTBA C UCMONb30BAHNEM TEXHOSTOMMN UMMYIbCHOM
ctabunuaaumm HanpskeHud) npegHasHavyeH [nnsa 3apsagkun  unm
noa3apsagkm  akkymynatopa, MNOOKIOYEHHOTO K NPOMEXYTOYHOMY
KOHTYpy. Bnarogapsi KoHurypaumm aToro 3apsgHoro BblnpaMmTens
rapMOHMYecKas COCTaBMAOLWEro 3apsigHOro Toka, NogaBaeMoro Ha
aKKyMynaTop, MpakTUY4EeCKM paBHA HyJO, YTO  OOMOSMHUTENBHO
MOBbILLAET CPOK Cnyx0Obl akkymynaTtopa. HBepTop npeobpasyeT
HanpshkeHMe MNOCTOSIHHOMO TOKa B CUHycomAarnbHOE BbIXO4HOE
HanpsbkeHne. MwukponpouecCcopHbin 6nok ynpaeneHns Ha 6ase
LUMPOTHO-UMMYyNbCHONM  mogynaumm  (PWM) B codeTaHum C
TexHonornen obpaboTkm uUMppoBOro curHana M O4YeHb ObICTpbIMK
MMMNYSbCHBIMW CUNOBBIMU MOSTYNPOBOAHMKOBbIMU anemeHTamn IGBT



nHBepTopa obecrneynBaloT BbICOKOE Ka4yecTBO WM [OCTYMHOCTb
HanpsKEHUs, MOAABaEMOro Ha 3aLLMLLEHHYIO LLUMHY.

B cnyyae cboeB B ceTun anekTponutaHusa (Hanpumep, nepepbLIBOB B
nogade aneKkTPONUTaAHWA) HanpsKeHne npoJosHKaeT HenpepbIBHO
nogasaTbCHA C MHBEPTOpPA Ha MOAKMOYEHHbIe YCTponcTea. HaunHasa
C 3TOr0 MOMEHTa WHBEPTOP MofnyyaeT 3neKkTponuTaHne He OoT
BbINPAMUTENSA, @ OT akkyMynsaTopa. MOCKONbKy NepekrioyeHnsa He
TpebyeTcs, 9NeKkTpodHeprus noJaeTcs Ha  MOAKMYEHHbIE
yCTponcTea 6e3 npepbiBaHuS.

ABTOMaATUYECKUA ONEKTPOHHBLIN Bannac no3sonseTr obecnevntb
OOnblIYyD  MOBLICUTb  HAAEXHOCTb  MNOdaYM  3NEeKTPOnUTaHUN
0COBEHHO MpY UCNOMb30BaHUU OTAENbHbIX cuctem. OH nossonsieT
He3aMeanuTENbHO  MEPEeKNioYMTb  MOAKIIOYEHHbIE  YCTPOMCTBA
HaNpAMYKO Ha rOPOACKYD CeTb 9NEeKTponuUTaHus, Hanpuvep, B
crnyyae HeucnpasHOCTU MHBepTOpa. B pesynbTaTe aBTOMaTU4ECKU
Gannac 4BNgeTCA  OOMNOSHUTENbHBIM  CPeaCTBOM  MACCUMBHOIO
pe3epBUPOBaHMA A58 HArpy3Ku.

WHTerpupoBaHHbIn pydHon Gannac obecnednBaeT BecnepebonHyto
nogavy aneKkTponuTaHWs Ha MOAKIOYEHHblE YCTPOMCTBA B Criyyae
nposBefeHna paboT No TeXHUYECKOMY OBCMYXUBaHUIO  UNn/u
PEMOHTY. BHYTpEHHNE 3NEKTPOHHbIE KOMMOHEHTbI (32 UCKIOYEHNEM
py4yHoro 6arnaca B metannmnyeckon ob6onoyke) MoOXHO OTCOEaNHUTb
C NOMOLLbIO MUHUATIOPHbIX NpepbiBaTenemn Hanps>keHns ceTu.

MakcumarneHo BO3MOXHas HaOeXHOCTb SNEeKTponUTaHns,
nogaBaemMoro Ha noAKNKYyaeMble YCTPOWCTBA, AOCTUraeTcs npu
napannenbHOM  MOAKMYEHMM  Heckomnbkux — cuctem  UBI
PROTECT 1 (He 6onee Tpex). Takum obpasom TexHOMNorns n+x
rapaHTMpyeT, C OAHOW CTOPOHbI, MaKCUMarbHYH HaLeXHOCTb 3a
CYeT YyBEeNnYeHWa aKTMBHOrO pes3epBuMpoBaHWA OO OBYX pas, a C
APYron CTOPOHbl, BO3MOXHOCTb MOBbLILLIEHUS MOLLHOCTM MNpU
HanNM4YMM NPOCTOro pe3epBMPOBAHUSA UMK faxe TOSbKO MOBbILLEHUS
mowHoctn WBIT npu otcytctBum pesepBupoBaHns. OTHOLIEHWE
MeXxay OOCTYMHOW BbIXOLHOW MOLLHOCTBIO W KPATHOCTbIO aKTUBHOTO
pe3epBUpPOBaHMUS MOXHO yBUOETb B CriefyoLemM OnnucaHum:



MapannensHas cuctema ¢ PROTECT 1.100

Yncno VBl
[ocTynHas MOLWHOCTb
1 2 3
KpaTHOCTb 0 10 kBA 20 kBA 30 kBA
aKTUBHOIO 1 --- 10 kBA 20 kBA
pe3epBUpoBaHNS 2 - . 10 kBA
MapannensHas cuctema ¢ PROTECT 1.150
Yucno VBT
[locTynHas MOWHOCTb
1 2 3
KpaTHoCTb 0 15 kKBA 30 kBA 45 kBA
aKTUBHOIO 1 - 15 kBA 30 kBA
pe3epBUpoOBaHUS 2 . . 15 kBA
MapannensHas cuctema ¢ PROTECT 1.200
Yucno VBT
[locTynHas MOWHOCTb
1 2 3
KpaTHOCTb 0 20 kBA 40 kBA 60 kBA
aKTUBHOIO 1 -—- 20 kBA 40 kBA
pe3epBUpoOBaHUS 2 . - 20 KBA

10




2.3

TexHn4yeckue gaHHbIE
HomuHanbHOe 3HaYeHUe Tuna

PROTECT 1.100

PROTECT 1.150

PROTECT 1.200

Bxon UBI

10000 BA (cos ¢ = 0,7 uHa.)
7000 Bt

15000 BA (cos ¢ = 0,7 nHa.)
10500 BT

20000 BA (cos ¢ = 0,7 ung.)
14000 Bt

3 ¢asbi~/ N/ PE

HomMunHanbHOEe HanpsxeHne
nuTaroLlen cetu

[nanas3oH HanpsxeHun 6e3
NCMNonb30BaHUSA akKkymynsaTopa

YacTtoTa

400 B/ 230 B nepeMeHHOro Toka

304 B nepemeHHoro Toka — 478 B
nepemMeHHoro Toka * 3 %
(BbINPSIMUTEND)

176 B nepemeHHoro Toka — 261 B
nepemMeHHoro Toka + 3 %
(6annac)

50 N'u/60 Ny, (aBT. onpeneneHue)

[onycTnmble OTKNOHEeHNA YacToTbl £ 4 'y
MoTpebneHune Toka Npu NOMHOM Harpyske (Makc.)

PROTECT 1.100
PROTECT 1.150
PROTECT 1.200
KoadhdpmumeHT Bo3myLLeHU
B 3HeprocucTeme

Bbixog UBI

13 A (3 dpasbl) / 46 A (6annac)
19 A (3 gpasbl) / 68 A (barnac)
25 A (3 dpasbl) / 91 A (6annac)

A 20,95

HomuHanbHoe BbIxoaHOE
HanpskeHne

HomuHanbHaga yacTtoTa

Tun HanpsxeHus

KoappmumeHT amnnntyapl

11

220/230/240 B nepemeHHoOro

Toka = 1% (KoHdUrypaums yepes
MO CompuWatch)

50 Mu/60 Ny, £ 0,1% (B 3aBUCMMOCTH
OT YacCTOTbl B CETM AMEKTPONUTAHNSA)
CwuHycouganbHoe, nckaxeHue

< 2% KHW (nnHenHaga Harpy3aka)

< 6% KHW (HenvHelHasa Harpyska)

3:1



[MoBeneHve npu neperpyske HenpepbiBHaa 0o 105%;
C 3JIeKTponuTaHuem oT ceTun > 105% — < 130% B Te4eHue 10 MuH.
130% B TeyeHne 1 ¢

[Mocne atoro npoucxogut
aBTOMaTMyecKoe nepeknioveHe Ha
NHTerpupoBaHHbin 6annac (MCH),
npwv 9TOM Noava HanpsKeHUs He
npepbiBaetcs. OTKNOYEHME Yepes
1 MUH., ecnn neperpyaska
coxpaHsietca. (ObpaTHoe
nepekntoYeHme nNpu yMeHbLLIEHNN
neperpyskn = Harpyska < 90%)

lNoBeneHue nNpu neperpyske ¢ HenpepbiBHasa 0o 105%;
ncrnionb3oBaHnem akkymynatopa > 105% B TeyeHue 10 ¢

MoBeneHne Npu KOPOTKOM
3aMblKaHUN 2,5 x In B TedeHune 100 mc

AKKkymynaTop

Bpems paboTbl B pexxmMmMme OXXuaaHus ¢ BHELUHUMW CTaHOaPTHLIMM
aKKyMynsiITOPHbIMK Griokamm

Bpems paboTbl B pexxume oxugaHus (nonHas
Harpyaka/nonoBmHa Harpy3ku) [MuH.]

COBOEHHbIe PROTECT PROTECT PROTECT Bpewms 3apsagku oo
aKKyMYISITOPHbIE OTCEKN 1.100 1.150 1.200 90% emkocTn
1 x PROTECT 1.100 BP 16/ 42 --- 5u.

2 x PROTECT 1.100 BP 42/ 97 7.

3 x PROTECT 1.100 BP 60 /134 - 10 u.

1 x PROTECT 1. BP 20 19/ 47 10/ 29 6/ 19 5u.

2 x PROTECT 1. BP 20 477103 29/ 68 19/ 47 9u.

3 x PROTECT 1. BP 20 781 77 47 /103 34/ 62 13 4.

4 x PROTECT 1. BP 20 103 /243 68 /153 47 /103 18 u.

5 x PROTECT 1. BP 20 138/312 85/202 63/138 24\,

HomuHanbHoe HanpsiKeHne NOCTOAHHOrO Toka (MPOMEXYTOYHbIN
KOHTYp): 240 B NOCTOAHHOrO TOKa

Hanps»keHne HenpepbiBHOW noasapagku: 274 B noctosiHHOro Toka £ 1%
3apsagHbIi TOK akkymynsaTopa (Makc.): 4,2 A NOCTOSAHHOrO TOKa
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Tun

fepmMeTUYHbIN, He TpebytoLwnin
obcnyxmBaHus

PROTECT 1.100 BP

2x20 6nokoB 12B 9 A v,
Hanpumep, CSB HR 1234WF2

PROTECT 1.BP20

O6bmeH gaHHbIMU

1x20 6nokoB 12 B 20 A.u.,
Hanpumep, Panasonic LC-X1220P

NHTepdenceol

MporpaMmmHoe obecneyeHne
[NA OTKMOYEHUS Ha
KOMMaKT-AucKe

O6wure gaHHbIE

RS232
Sub-D (9-WTbipbKOBbIN)

JononHutenbHo: Crot oomeHa
AaHHLIMW 0N pacLUMpeHnia
(Hanpumep, AS/400/USB/
yOaneHHbI CUrHanbHbIN
nugmkatop/SNMP, ...)

CompuWatch ans scex
pacnpoCcTpaHeHHbIX ONnepaLNoOHHbIX
cuctem (Windows, Linux, Mac, Unix,
FreeBSD, Novell, Sun)

Knaccudukaums

KM npu nonHom Harpyske

VFI SS 111 B cooTBETCTBMMU CO
crangaptom IEC 62040-3
TexHonornst ABOMHOro
npeobpasoBaHus

>90% / > 88% (AC-AC / DC-AC)

Cob6CTBEHHbIV WYM (Ha paccTosHuM 1 M)

PROTECT 1.100
PROTECT 1.150
PROTECT 1.200
Twvn oxnaxaeHusa

[nana3soH pabounx Temnepartyp

[nana3soH TemnepaTyp XpaHeHust

OTHOoCcHUTENbHAsA BNaXHOCTb

< 55 nob(A)

<60 ab(A)

<60 ob(A)

MpyHyauTenbHoe BO3ayLUHOE
oxnaxgeHue ¢ NOMOLLbIO
BEHTUIATOPOB C perynupyemom
CKOPOCTbIO BpaLLeHus

0°C po +40°C

PekomeHpgyeTcs: +15°C go +25°C
(M3-3a CMCTEMbI aKKyMYNATOPOB)
0°C po +40°C

< 95% (6e3 koHOeHcaTa)
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BbicoTa ycTaHOBKM Hapg [o 1000 M npn HOMUHaNbLHOM
YPOBHEM MOpPS MOLLIHOCTH
Mcnonb3oBaHne Ha BbicoTe bonee
1000 M Hag ypoBHEM MOpS
npUBOAUT K criegylouemy
CHWXXEHUIO BbIXOHOW MOLLIHOCTMU:

BobicoTta (m) 1000 | 1500 | 2000 | 2500 | 3000
BbixogHasa mowHocTb | 100% | 95% | 90% | 85% | 80%

LiBeT kopnyca: YepHo-6enbin
Macca:

PROTECT 1. 100 39 kr
PROTECT 1. 150 55 kr
PROTECT 1. 200 55 kr
PROTECT 1. 100 BP 135 kr
PROTECT 1. BP20 170 kr

Mabaputbl W x B x I
PROTECT 1.100/1.150/1.200 260 x 717 x 670 mm

PROTECT 1.100 BP 260 x 717 x 670 mm
PROTECT 1.BP 20 260 x 717 x 810 mm
OupekTnBbl

Mpunbopbl PROTECT 1 cooTBETCTBYIOT NPOU3BOLCTBEHHOMY
ctangapty EN 50091.

3Hak CE Ha Bnoke noarBepkgaeT COOTBETCTBUE €BPONENCKNM
anpektneam 73/23 EEC (Huskoe HanpsxeHune) n 89/336 EEC
(OnekTpomMarHMTHas COBMECTUMOCTb) B ciiydae cobniogeHns
MHCTPYKLMIA MO YCTaHOBKE, NPUBEAEHHbLIX B PYKOBOACTBE MO
aKcnyaTaumm.

CCbINTOYHBIV HOMEP NS ANPEKTUBDI
73/23 EEC no HM3KkoMYy HanpsXeHuto EN 62040-1-1 : 2003

CcbInoYHbIN HOMEP AN ANPEKTUBbI
89/336 EMC EN 50091-2 : 1995

EN 61000-3-2 : 1995
EN 61000-3-3 : 1995
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MpepynpexaeHue

OT10 nsgenve ang NPOMbILLNIEHHONO U KOMMEPYECKOro
I NPUMEHEHNST BO BTOPbIX YCMOBUAX 3KCMnyaTaumu.
[ns npegoTBpaleHns 0Tka3oB HeOBXoaMMO BbibpaTb
NoAaxoasiee MeCTO YCTaHOBKM WIM MPUHATb WHbIE
AONONHUTENbHbIE MEPbI.

NpaBuna TexHnkKn 6e3onacHoOCTU

BaxHble MHCTPYKUUN N Pa3bACHEHUA

Ona obecnevyeHuss 6e3onacHOCTM MepcoHana W HenpepbIBHOM
paboTbl ycTpoucTBa Heobxoaumo cobntogate WHCTPYKUMU MO
aKcnnyaTauMm UK TEXHUYeckomy  obcnyxmBaHWiO, a Takxke
cnegywouwme npaeBuna TexHukn 6es3onacHoctn. Becb nepconan,
BbIMOSHSOWMIA YCTAHOBKY/OEMOHTaX, 3anyck, 3JKChnyaTauuio unm
obcnyxmnBaHme 3TUX YCTPONCTB, JOMKEH ObiTb 3HAKOM C MpaBuniamm
TexHukM GesonacHocTn wn cobnogate ux. OnucaHHble paboThbl
AOJTKHbI BbINOMHATLCA TOMNbKO OOYYEHHBbIM N KBAaNMMULMPOBAHHbLIM
nepcoHanoM C WCMNOSfib30BaHMEM WHCTPYMEHTOB, 00OpyaoBaHuS,
TectoBoro obopygoBaHMA M MaTepuanoB, NpeAHasHa4YeHHbIX Ans
npoBeAeHnsa Takmx paboT, n B noaxoasmx paboumx ycnoBusx.

BaxHble MHCTPYKUMM HanevaTtaHbl C OTCTYNOM W BblAENEHbI
cnosamn «OCTOpOXHOY», «BHMMaHue», «MpumevaHume».

OcTOpOXHO

OTOT CMMBOI yKa3blBaeT Ha paboune u
3KCnnyaTaumoHHble npoueaypsbl, Tpebyrowme nonHoro
cobnogeHns TpeboBaHu Bo n3bexxaHme onacHoOCTU
Ansi nepcoHana.

BHumaHue

OTMM cuMBOSIoM 0603Ha4YeHbI Bce paboune u
3KCnnyaTaumoHHbIe npoueaypbl, Tpebytowme nonHoro
cobntogeHust TpeboBaHUM AnNga NpeaoTBpaLLeHUs
nospexaeHun (B TOM YMCre He nognexawmx peMOHTY
nospexaeHun) obopyaoBaH1s U ero KOMMNOHEHTOB.

NMpumeyaHue

OTOT cMMBON O3Ha4YaeT TeXHU4Yeckne TpeboBaHus
M AONONHUTENbHbLIE CBEAEHUS, KOTOPble TPeBYIOT
BHUMaHWSA onepaTopa.

- > P
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3.2

3.3

NMpaBuna TexHUKn 6e3onacHOCTU No
npeanoTBpaLLUEeHNI0 HECHYACTHbIX Crly4YaeB

CobntogeHne npasun TEXHUKM Be30nNacHOCTU MO NpeaoTBpaLLEHNIO
HEeCYacCTHbIX CnyyaeB, OEWCTBYIOLIMX B CTpaHe WCMNONb30BaHUS
YCTaHOBKM, N 06LMX NpaBun TeEXHMKM 6€30NacHOCT B COOTBETCTBUN
c aupektneon |IEC 364, asnsietcsa obasaTenbHbiM TpeboBaHmeMm. [1o
BbIMONHeHMs  nobbix pabotr ¢ yctponctBom PROTECT 1
HeobxoamMmo obecneunTb cobnogeHue cregywmx TpeboBaHUN
TEXHUKN 6Ge30nacHoCTH:

¢ OTcoeamnHnTe YCTPOMCTBO OT UCTOYHUKA NUTAHMKS

3awmTnTe YCTPOMUCTBO OT BKITHOYEHMS

Y6eamTech, YTO YCTPOMCTBO OTKIHOYEHO OT UCTOYHMKA NUTaHKS
3asemnuTe 1 3aKkopoTUTE YCTPOMCTBO

3akpoliTe nnu oTropoamTe pacnonoXeHHble pAAoOM AeTanu,
HaxoAsLMecs noa HanpsHkeHnem

* & o o

KBanudvumpoBaHHbIN nepcoHan

TpaHcnopTUpOBKa, YCTaHOBKA, MOAKMNKYEeHNe wun obcnyxmBaHne
yctponctea PROTECT 1 MOryT  OCYLLECTBIIATLCA  TOJIbKO
KBannuumnpoBaHHbIM nepcoHanom, O3HaKOMJIEHHbIM c
COOTBETCTBYIOLMMM TpeboBaHMAMM N0 obecneyeHnto 6e3onacHoOCTH
n yctaHoBke. Bce BbINOMHEHHbIE paboThl 4OMKHbLI ObiTb NMPOBEPEHDI
OTBETCTBEHHbIMM CneumanmucTamum.

KBanudpununpoBaHHbLIM NepcoHasn LOJHKEH NonyyYnuTb paspelleHme Ha
npoBegeHne Tpebyembix paboT, BblgaHHOE  OTBETCTBEHHbLIM
AOIMKHOCTHBIM INLOM MO BONpOCaM TEXHUKM 6e30nacHOCTU.
KBannguumpoBaHHbIM NEPCOHANIOM CYMTaOTCA PaboTHUKM,

¢ npouweawme obyyeHme n uMeroLLIme CoOOTBETCTBYIOLLINIA ONMbIT,

4 3HaKOMble C COOTBETCTBYWOLLMMU CTaHOaApTaMu, npaBunamMmmn n
Tpe6OBaHVI$|M, a TakXe C npasuiiamMu no npegorepalleHnto
HeC4aCTHbIX Clly4aeEB,

¢ npoLllejLlme NHCTPYKTaX Mo 0COBEHHOCTAM aKcnnyaTaumm n
aKcnnyaTtaumoHHbeiM ycnosusim yctporctea PROTECT 1,

¢ CrnocoGHble pacno3HaTb U NPeaoTBPaTUTb ONaCHOCTMU.

TpeboBaHus K kKBaNUULMPOBAHHOMY NEpPCoHany u onpeaeneHns
cm. B gokymeHTe DIN 57105/VDE 0105, yacTtb 1.
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3.4

lNMpaBuna TexHUKn 6e3onacHoOCTUN nNpu padoTe C
yctpouctBom PROTECT 1

>p B

MBI HaxoguTca nog HanpsKeHMem, KOTOpoe MOXEeT
ObITb OMacHbIM. YctaHaBnumBaTb ] npu
HeobXxoAMMOCTU OTKpbIBaTb YCTPOMCTBO MOXET
TONIbKO OOY4YeHHbIM WU  KBanupuUUUMpoBaHHbLIN
nepcoHan. PeMOHT [OOSMKeH OCyLeCTBATLCA TOJSbKO
KBanuuumnpoBaHHbIMM COTpyAHMKaMU CNyX6bI
noaaepXKu KnneHTos!

Boixog WBIT MoXeT HaxoguTbCs Nod HanpshkKeHUEeM,
AaXxe ecnu YCTPOWCTBO He MOAKMKYEHO K CeTu
SMEKTPONUTaHUS.

[nsa obecneyeHnss 6e3onacHOCTM nepcoHana npudop
AOJTKEeH ObiTb NPaBUINbHO 3a3eMneH!

Okcrnyatauua  yctponctea PROTECT 1 BO3MOXHa TOMbKO npu
NOOKMIOYEHMMN K TpexdrasHoOM CeTn INEKTPONUTaHUA C  3alUTHbIM
3a3eMreHneM 4Yepe3 ceTeBoM Kabernb C MPOBOLOM 3a3eMIieHus,
NPOTECTMPOBAHHbLIN B COOTBETCTBUM C HEeMeUkuMu cTaHgaptamu (VDE).

Puck oxora!

> B

Ha akkymynatope BO3MOXHbl CUJSIbHble  TOKM
KOPOTKOro 3aMbiKaHuA. HenpaBunbHoe NogkntoveHne
unn  gedpektbl  M30NAUMM  MOryT  MpPUBECTUM K
pacnnasrfieHN0 pPa3beMHbIX COEOUMHEHUN, YTO MOXeT
cTaTb NPUYMHOWN CUMBbHbBIX 0XOros!

[Mpy nonHoM paspsnke akkymynstopa B YCTPOUCTBE
PROTECT 1, unu xe ecnn VBl paboTtaeT HeHOpMarnbHO,
YCTPOMCTBO NoJaeT npenynpeauTesibHbli curHan (Cwm.
Takke rmasy 8 «CurHanusauusa» Ha cTp. 47 n ganee).

Utobbl obBecneuntb MOCTOSHHYK 3KCMyaTaunoHHYHo
B6esonacHocTb npu padote ¢ Bl n akkyMynsaTOpHbIMU
Moaynamm (cneumanbHble NPUHALNEXHOCTH),
cobntogante crneayouwme npasuna TEXHUKU
©e3onacHocCTu:

¢ He pasbupante UBIT!
(MBI He copepXUT HMKaKMX aeTanen, kotTopble TpebyroT
perynsipHoro TexHmyeckoro obcnyxmnsaHus. NomHuTe, 4TO
B Cflyyae BCKPbITUSI KOpryca yCTPOMCTBA rapaHTUNHbIE
obsi3atenbcTea 6yayT aHHYNMPOBaHbI)
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He ycTaHaBnuBante yCTPOMCTBO NoA NPSIMbIMU CONTHEYHBIMMN
nyvyamu nnm B6nmsm ot oborpeBaTtenbHbIX NPUOOPOB.

YCTpONCTBO NpefHas3Ha4yeHo A1l YyCTaHOBKU BHYTPU
oborpeBaeMbix NoOMeLLeHnn. He ycTaHaBnmBanTe Kopnyc
BO6NN3N OT BOAbI UNN B OYEHb BNAXHbIX NOMELLEHUSIX.

INpwn nonaganumn UBIT n3 xonogHom cpebl B NOMeLLEHWe, rae
ero npegnonaraeTcs yctaHaBnmBaTb, MOXeT 0bpasoBaTbCs
kKoHaeHcaT. [lo 3anycka VBl koHaeHcaT fOmKeH NONHOCTLIO
BbICOXHYTb. [103TOMY OCTaBbTE YCTPOUCTBO AN
akknuMmaTu3auum no KpamHemn mepe Ha aBa 4vaca.

Hwv npu Kaknx ycrnoBmusax He NOACOEANHANTE Mexay cobon
BxoAa u Bbixoa NBIM!

Y6eaunTech, YTO BHYTPb KOpnyca He MOryT NonacTb HUKakue
MOCTOPOHHME NMPEAMETbI UIN XXUOKOCTHU.

He nepekpbiBanTe BEHTUNSALNOHHbIE OTBEPCTUSA Ha
ycTponcTtee. Hanpumep, ybeamtech, YTo 4ETU HE BCTaBUIN
HWKakne npeameTbl B BEeHTUNALNOHHbIE OTBEPCTUSA.

He nogkntovante k MBI HMKkakme 6biToBbIE NPUOOPHLI
(Hanpumep, der). CobnoganTe OCTOPOXKHOCTb NMpu
NOAKNKYEHNN AnekTpoaBuratenen. BaxHo nsberatb
obpaTHOro Toka Ha MHBEPTOpP, HanNpumep, B crnyyae, ecnu
NOAKMOYEHHOE YCTPOMCTBO paboTaeT NPepbIBUCTO B pexume
ANHAMNYECKOro TOPMOXEHUS.

OnacHo! lNopaxeHne 3aneKTpPU4eCKUM ToKkom!

[axxe nocne oTcoegMHeHNsa OT CETU ANEKTPONUTaHNA
komnoHeHTbl WBIT ocTtaioTca nogkntoYeHHbIMU K
aKKyMynaTopy W MOryT MpMBECTU K MNOPaXEHUHo
9NEKTPUYECKMM TOKOM. [1o3TOMY [0 BbINOSIHEHMS
nobbix paboT MO TEXHUYECKOMY OBCIYyXMBaHWUIO W
PEMOHTY Heobxoaumo OTCOEeAVHUTb uenb

akKymynsitopa.
3ameHa akKymynsitopa nnm TEeXHU4YecKoe
obcnyxmBaHue [IOITKHbI BbIMOSHATLCSA

cneunarinCtoMm, 3HaKOMbIM C aKKymynAatTopamn ¢
HeobxoanMbIMHK MepamMun rnpeagoctopoXxXHOCTU, WIn
Xe noa KOHTpOoJieM Takoro cneuuanumcTta.

Haxoantbca B HenocpeacTBeHHOM 6nM30CTU OT
AKKYMYNSATOPOB MOTYT TONIbKO YMNOJIHOMOY€HHbIe
cneumanucTsbl.
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[Mpn 3amMeHe akkymynsTopoB Heobxoammo cobniogaTte cregytouiee
npaBumo:  UCMONb3yWTe  TOMbKO  TakMe XKe  repMeTu4dHble
aKKyMynsiTopbl, He Tpebyowme obCnyXMBaHUA U UMEKLME Takue
K€ XapaKTEPUCTUKU, YTO Y OPUrMHATBHBIE aKKYMYNATOPSI.

OnacHo! B3pbiBoonacHo!

Hn B kKoem cnydyae He 6pocante akkymynsitopbl B
OlOHb.

Hu B Koem criydyae He OTKpblBante W He
noBpexganTte akkyMynatopbl. (ONeKTposiuT MOXeT
BbiTeYb W BbI3BaTb MoOpaxeHne KoXxm wn rnas. OH
MOXET ObITb TOKCUYHbIM. )

AKKYMYnaToOpbI MOryT  BbI3BaTb  MOpaxeHue
SNEKTPUYECKMM TOKOM, U Ha HMUX MOryT BO3HMKaTb
CUITbHbIE TOKM KOPOTKOrO 3aMblKaHMS.

CnepoBatenbHo, npu paboTe C akkymynaTopamm Heobxoanmo
cobnogaTth cnegylowme npasvna:

¢ CHumanTe yachbl, konbua v gpyrue metannumyeckme

npeaMeTbl.
¢ Vcnonb3yinte TONbKO MHCTPYMEHTbLI C M30SIMPOBAHHBIMM
pyyKamm.
. N3beraiite MCNoNb30BaHUs afanTepoB c
HECKONMbKUMW  pasbeMaMuM U LeHTpanbHbIM
I BbIKMoYaTenemM NMTaHus B Ka4ecTBe 3alluTbl NPOTUB
HeXXenaTenbHOro OTKIMOYEHMST Harpys3kud, a Takke

ansga npeagorspalleHnda NnMKoBbIX BbI6pOCOB TOKa npu
BKITHO4YEHUN.

Ecnmn WBI1 He npegnonaraetca wucnonb3oBaTb B TedYeHue
HEKOTOPOro BPEMEHU, OTKMNIOYMTE €ro C MOMOLLBbIO OCHOBHOMO
Bblkntovatena nutaHus. Ecnu  anekTpocHabxeHne  KomnaHuu
OTKITIOYAETCA Kaxayk Ho4vb, HEOOXOAMMO BbIKNOYaTb YCTPOMCTBO
PROTECT 1 no Beyepam. B npoTMBHOM criydae akkymynsTopbl
OyoyT paspsbkatbcs. HYactas M nonHaa paspsgka akkymynstopa
NPUBOAMUT K COKpaLLEeHMIO CpOKa Cry0bl, 1 ee cnefyeT nsberathb.

[na obecnevyeHnsa nuyHonm 6e30NacHOCTN HU B KOEM
Crny4ae He BKI1HOMalTe rMaBHbIN BbIKNOYaTenb, Koraa
yctponctBo PROTECT 1 oTcoeguHeHO OT ceTu
3NEKTPONUTaHUS.
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3.5 EBponeuckumn ceptnudmkaTt cooTBeTCTBUA

AEG

Power Solutions

Declaration of Conformity

Document - No. CE 0091

We

AEG Power Solutions GmbH
Emil — Siepmann — Strafle 32, D — 59581 Warstein

declare under our sole responsibility that the product

Uninterruptible Power Supply (UPS)
Protect 1.100 / Protect 1.150 / Protect 1.200
type power 10kVA / 1SkVA / 20kVA

to which this declaration relates is in conformity with the following standards or
other normative documents

EN 62040-1-1:2003

EN 60950-1:2001

EN 62040-2:1999, Class C3
EN 61000-3-2:2000

EN 61000-3-3/A1:2001

Following the provisions of directives
89 /336 /EEC EMC Directive
73/23/ EEC Low Voltage Directive

Year of labeling the CE — Mark : 2007

Germany, 59581 Warstein, 03.12.2008

AEG Power Solutions GmbH AEG Power Solutions GmbH
Quality Management Product Management
Compact UPS
O
' ’ &
A/ W e R S
(Filmar) (Schneider)

20



YcTaHOBKa

BCKprTVIe ynakoBkKu U oCMOTpP

YCTPOMCTBO MOSIHOCTLIO MPOBEPEHO U  OCMOTPEHO. XOTSA npu
yNakoBKe W TPaHCNOPTUPOBKE YCTPOWCTBaA cobntogarTcs Bce
0Obl4yHblE Mepbl  NPEeAOCTOPOXHOCTWU, MOSIHOCTBK  UCKIIOYNTD
NnoBpeXaeHUs BO BPEMSA TPAHCMOPTUPOBKM HEBO3MOXHO.

Bce npeTeH3un oTHOCUTENBHO NOBPEXOEHWUI MpK
TPaHCNOPTUPOBKE HEOOXOAMMO HaNpaBNATb B
I TPaAHCMNOPTHYI0 KOMMAHMIO.

Mpn nonyvyeHun npoBepbTe TPAHCMNOPTUPOBOYHLIA KOHTEMHEP Ha
Hanuume  nospexgeHun. [lpu  HeobxogMmocTn  nonpocute
TPaAHCMOPTHYIO KOMMAHWI0 NPOBEpPUTb ToBapbl. 3a4OKYMEHTUpYNTe
NoBpeXOeHUs B NPUCYTCTBUN COTPYOHUKA TPAHCMOPTHOM KOMMaHUU
1 coobLumTe O NOBPEXAEHUN NPEACTABUTENIO UK AUNepy KOMNaHum
AEG B TeyeHne BOCbMW JHEN C MOMEHTA NMOCTaBKN.

NMpoBepbTe KOMNNEKTHOCTb NOCTABKMU:

PROTECT 1 Ha 10000, 15000 nnn 20000 BA
3aXMMHOe YCTPOMUCTBO Ans kabenen

CneumanbHblli kabenb AN NOAKMYEHMs akkyMynsTopa
(PROTECT 1.100)

¢ Kabenb ¢ 25-WTbIpbKOBLIM pa3beMoM ANist paboTbl B
napannenbHOM pexnme

¢ Kabenb ana obmeHa gaHHbIMKM RS232

¢ Ynpasnswulee nporpammHoe obecneyveHmne CompuWatch Ha
KOMMaKT-gucke

¢ PykoBoaCTBO MO 3KcnyaTauum

KoMnnekT nocCTaBKM BHELWHUX AKKYMYINATOPHbIX Mo,qyneﬁ
BKIKO4YaeT:

¢ BHewHW akkyMynsaTopHbI 610K
¢ Kabenb ansa nogknoveHnsa akkymynstopa

¢ I'Ipe,u,oxpaHMTenvl AKKyMYJ1ATOPAa N KOHUEBbLIE 3a>KUMbI
(PROTECT 1. BP20)
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4.2

OpuvrnHanbHas ynakoBka obecneumBaeT adhdEKTUBHYO 3almTy OT
MEeXaHUYeCKUX yOapoB, U ee crieqyeT CoxpaHuTb And 6esonacHou
TpaHCNOPTMPOBKM B Byayuiem.

Bo nsbexaHue cny4yanHoro yaylweHust XpaHnute NonnaTuieHoBbIe
yNakoBOYHbIE MakeTbl B HEAOCTYNHOM 4SS AeTEN MecCTe.

O6pawjantecb CO BCEMM KOMMNOHEHTAMWN C OCTOPOXKHOCTbIO.
YuuTbiBanTe BeC ycTpourcTtea. MoxeT notpeboBaTbCsl MOMOLLb
Apyroro 4yenoeeka.

MNepemellueHne K MeCTy YCTaHOBKMU

YctponctBo PROTECT 1 cHabxeHo Kkonecuvkamu Ansi NpoOCTOro
nepeMelleHna K npeanonaraemMomMy MecTy ycTaHoBku. WBI
pekoMeHayeTCs ycTaHaBnmMBaTb B MecTax, rae:

¢ ynobHo npoBoanTb PaboThbl NO NOAKITHOYEHNIO;

¢ [JOCTaTO4HO MecTa Ans HopMarnbHoW paboTbl U, Npu
HeobxoaAnMoCTH, ANsi NEPUOANYECKOTO N BHEOYEPEOHOTO
TEXHUYECKOro 06CNy>XMBaHWS; MPY 3TOM COeQUHUTENbHbIE
kabenu JormkHbl BbITb 4OCTATOYHO ANMHHBIMK, YTOObI MOXHO
661110 Nnepemelyathb (M Npyu HeobxoauMocTn oTkpbiBaThb) UBIT,
He OTKNioYas ero;

¢ peKoMeHOyeTCsl UCNOoSb30BaTh BHELWWHUIW py4yHon Bannac;
MBI 3awimuLeH oT BHELLUHUX aTMOC(epHbIX BO3OENCTBUMN;

BMNa)XHOCTb W TeMMepaTypa OKpyXatoLLen cpeabl HaxoaaTcs B
A0NyCTUMbIX Npeaenax;

¢ cobntogeHbl TpeboBaHNA K MPOTUBOMNOXKAPHON 3aluuTe.

Cpok cnyxbbl akkymynsatopa CWIbHO 3aBUCUMT OT TemnepaTtypbl
oKkpyxatowien cpedbl. OnTMManbHbIMU SBMAKTCA TemnepaTypbl OT
+15° po +25°C.

BHumaHue!

Mepemewante PROTECT 1 Tonbko B BepTUKaNbHOM
nosnoxeHuun! HU Npm Kaknx ycrioBusiX He HaKNnoHAUTe
€ro 1 He AornycKkanTe CMELLIEHUS LEHTPA TSHKECTH.

Y6egutecb, 4to BONM3n ot yctporctea PROTECT 1 He xpaHsTcs
N/MnNn He NCNoNb3YKTCA MarHUTHbIE 3anoMUHaLWME YCTPOMCTBA.
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4.3

YcTaHOBKa

Mpn yctaHoBke cuctembl VBl n ero BHeWHMX akKyMyISTOPHbIX
6rnokoB (cneuuwarbHble MNPUHAANEXHOCTU) MNOMHUTE Ccriegyolne
npasuna:

¢

OnopHasa NoBEPXHOCTb AOSMKHA ObITb rNagkon n POBHOMN.
OHa gomkHa 6bITb 4OCTAaTOYHO MPOYHOMN N YCTONYNBOM
AN NpegoTBpalleHns Bubpaumi u COTPACEHUN.

YBenuTecnb, YTO KpenneHne cnocobHo yaepxnuBaTtb BEC
YCTPOMWCTBA, OCOBEHHO BMECTE C BHELUHMMW aKKyMYIATOPHbLIMM
Brokamu (cneumanbHble NPUHAANEXHOCTH)

Mpn ycTtaHoBKe GOKOB HEOHXOAMMO obecnevnTb
AOCTaTOYHYIO LMpKynaumio Bo3ayxa. [Ana obecneyeHus
BEHTUNALMN NO3aan 3a4HUX BEHTUNSATOPOB HEODOX0aMMO
OCTaBWUTb 3a30p No MeHblen mepe 200 mm. He 3akpbiBanTe
BO3yX03ab0OpHUKN Ha nepeaHen 1, eCrnn TakoBble UMEIOTCS,
Ha 6okoBow naHenn yctponcTea. Nepea HUMK HeobBxoanMo
OCTaBWUTb 3a30p NO MeHbLLen mepe 50 MMm.

BHelwHMe akkyMynsaTopHble 6r10kM HeoBXo0AUMO pasMecTuUTb
cboky ot cuctembl MBI, YTobbl 06ecneunTs MakcumanbHO
BO3MOXHYIO MEXaHN4eCKY0 YCTONYNBOCTL, He pa3mMmellanTe
BHELLHWE akKyMynATOpHble Brokun Hag wunv nog cuctemon UBIT.

N3beranTte akcTpeManbHbix Temnepatyp! ng
MaKCMMaribHOro yBenuMYeHnsa cpoka CriyXbbl akkymynaTopoB
pekomMeHayemas TemnepaTtypa OKpyXaroLlen cpeabl
coctasnsget oT 15°C go 25°C. He nogeepraite yCcTpoONCTBO
BO34ENCTBUIO MPSAMbIX CONTHEYHbIX NTy4en U He UCMOoNb3ynTe
ero B6sM3un OT Apyrmx UCTOMHUKOB Tenna, Hanpumep,
paguaTopos.

3alnTnuTe yCTPOMNCTBA OT BHELLHUX BO3OENCTBUN (B
YaCTHOCTM OT Bnaru v nbinn). CM. Takke MHCTPYKUUN B
rnaee 3 Ha cTp. 16 B 3TOM pPyKOBOACTBE MO 3Kcnnyataumun.

Mpn nepemeLleHnn yCTponcTBa N3 XONO4HOrO NOMELLLEHUS B TENoe
UM MpU PEe3KOM MOHWKEHUU TemnepaTypbl B NMOMELLEHUN BHYTPU
yCTpOMCTBa MOXeT obpasoBaTbCs KoHaeHcaT. YTobbl unsbexaTb
noBpeXaeHns yCTPOMUCTBA M3-3a KOHAEHcaTa, He BKN4YanTe ero B
TeyeHne 2 4acos.
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4.4 O630p: NnoaknoYeHus,
paboumne/oTobOpaxkarowme KOMMNOHEHTbI

441 Bua cnepeam

PROTECT 1.100 PROTECT 1.150 PROTECT 1.200

PROTECT 1.100BP PROTECT 1.BP20

AEG
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442

Oucnnen

10.
11.

12.

|
-
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——

-n....lll
-2

- o

KHonka BbIKII.

KHonka BKJ1./oTkntoyeHne curHana TpeBoru
OpaHxeBblt cBETOANOAHLIN nHAMKaTop 6annaca
3erneHbl CBETOANOAHBIN MHOMKATOP MHBEPTOPA
OpaHxeBbl CBETOAVOAHbBIN UHOMKATOP akKyMyrnsitopa
3eneHbl CBETOANOAHLIN NHOMKATOP NUHUN
LLIkanbHbIN cBeTOANOAHBIM nHaMKaTop (7-10 3eneHbIn,
11 opaHxeBbli), NOKa3blBaOLWMIA UCNOMb30BaHNE
mMoLHocTu VBT nnu octaBwumncs 3apsa akkymynstopa
CeeToanogHbIn nHamkaTop: Harpy3ka (0-35%)
eMKocTb batapeun (96-100%)

CeeToanogHbIn nHamkaTop: Harpy3ska (36-55%)
eMkocTb 6atapen (76-95%)

CseToamogHbIN MHAUKaTOp: Harpyska (56-75%)
eMKocTb batapeu (51-75%)

CeeToaMoaHbIN MHAUKaTOP: Harpyska (76-95%)
eMKocTb batapeu (26-50%)

CeeToamoaHbIN nHankaTop: Harpyska (96-105%)
emMkocTb Batapeun (0-25%)

KpacHbin cBeTOANOAHBI MHOMKATOP OLLIMOKN

Cwm. nogpobHoe 06bACHEHME 0TODpaXkaeMon NHAMKaummn Ha cTp. 46.
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Bua c3aaun (noaknoyeHus)

PROTECT 1.100

443
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—
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PROTECT 1.150/ 1.200

G.EN
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OOBbACHEHMUA:

10.
11.
12.

13.

KpblLlka KNeMMHOro oTceka, cogepxatlero pasbembl
ceTu anekTponutaHuns/exoga (1.1) u seixoga (1.3) UBI,
AOMNONHUTESbHYIO Napy KNeMMm Ans HaCTPOMKU paboThl
otaensHoro MBI unu paboTel B napannensHoM
pexume (1.2); knemmbl ANA NOAKMIOYEHUS
akkymynaTtopa (PROTECT 1.150/1.200)

MWHMaTIOpHbIN NpepbiBaTeNb HANPSKEHUS CETU
MepekntoyaTtenb pyyHoro 6arnaca

Pa3sbem Onsi BHELWHErO akkyMynsiTOPHOro Moayns
(PROTECT 1.100) nnu knemMmbl 418 BHELIHEro
akkymynatopa (PROTECT 1.150/1.200)

PasbeMbl Ans paboTbl B NapannensHoOM pexnve

BeHTunaTtop (BHMMaHme: octaBbTe 3a30p NO MEHbLUEWN
mMepe 10 cMm 3a BEHTUNATOPOM, YTObbLI 06ecneunTb
BecnpenaTCcTBEHHbIN BbIXO BO34yXa)

Cnot obmeHa gaHHbIMU ONg OONONHUTENbHbLIX NnaT
pacwupeHna: SNMP, AS/400, USB

NuTepdenc obmeHa gaHHbimm RS232 (Sub-D9)
3aXXMMHOe YCTPOMCTBO ANA Kabenen (MOHTUpyeTCS
BMECTO KpblILkM Ne1)

KaberbHble 3aXnmbl

Knemmbl PE/3a3emnenns

[MnacTnHa n3 MakporsioHa B Ka4yecTBe OOMNOSTHUTENbHOMN

n3onaumMn Onsa npegoTepalleHnUst KOPoTKOro 3aMblKaHUS
Npu NCMNoNb30BaHUN HEN30STMPOBAHHbBIX HAKOHEYHUKOB

kabensa (PROTECT 1.150/1.200)

KpbiLlKka 3a>XMMHOIo yCcTpomncTaea
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5

3neKTpVI‘-IeCKOQ noakrnw4yeHue

OcTopoXHO
[o Hayana paboTt ybeauTech, YTO COeAMHUTESbHbIE
kabenu He HaxoOATCA No4 HanpshKEeHMEM U YTO
CrnyvyanHoe BKIOYEHNE UCTOYHMKA SNEKTPONMUTaHMs
HEBO3MOXHO.

UTobbl n3bexaTb gedopmaunm onopHoOro penbca u
3alMTUTb OCHOBAHME KNEMM OT CKpy4MBatoLLEN

I CUnNbI, NPU 3aKPYy4YMBaHUN 3a>KMMHOIO BMHTA
pekoMeHayeTcs aepxaTb kabenb B Tpebyemom

NOJIOXKEHUMN.

3alwmTHOE 3a3eMreHne CNyxuT Ans npegoTepalleHnsi n3bbITOYHOro
HanpskeHNs MPUKOCHOBEHUSA Ha Ferko AOCTYMHbIX MeTanimyeckmx
petanax. Ana 3asemneHus yctponctsa PROTECT 1 ucnonb3sytoTcs
BXOAsSLME B KOMMMEKT noctaskn 6ontel 3azemnenus (& / PE). Jo
danycka PROTECT 1 Heobxogumo ybeauTbCs, 4YTO YCTPOWCTBO
3a3eMfnieHo B COOTBETCTBMM C [OEWCTBYOLWUMU HOPMaTUBHLIMA
TpeboBaHusamu (Hanpumep, VDE 0100).

[10 BbINONHEHUS! pabOT MO NOAKIIOYEHUIO NPOBEPbLTE CrieayoLee:

¢ 3Ha4vyeHNa HOMUHASbHOro HanpsHkeHus (BXO4HOro
HanpsKeHWs ) U YacTOTbl JOSKHbI COOTBETCTBOBATb
3Ha4eHWsIM Ha nacnopTHon Tabnuyke UBIT.

¢ 3asemMneHue coOTBETCTBYET YCTAHOBIIEHHbIM CTaHAapTam
MO3K mnnm mectHbiM HOpMaTUBHLIM TPEBGOBaAHUAM.

¢ UWBI1 nogkntoyeH K ceTn anekTponuTaHna Yyepes oTAe bHY
NNHUIO ANEKTPONUTAHUS, CHABXEHHYIO NPeaoXPaHNTENSMN B
KOHTYpe pacnpeneneHmsa HU3Koro HanpsiXXeHuUst CoO CTOPOHBI
nogayvn Hanps>KeHus.

¢ [lnaBkun NnpegoxpaHnTens B Lenu pacnpeneneHnss HU3Koro
HaNPs>KeHUs UMEET TO XKe caMoe 3HaYeHME, YTO U 3HaAYEHMe,
yKaszaHHoe Ha nacnopTHou Tabnuuke cuctemol VBIM, nnn xe
Gonee BbICOKOE 3HA4YEHME.
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5.1

5.2

5.3

be3onacHoOCTb NepcoHana

Mpu yctaHoBke cuctembl WBIT n ero BHELWHWX aKKyMYNATOPHbIX
6nokoB (cneuunanbHble MNPUHAANEXHOCTU) MNOMHUTE CcriegyoLlne
npasuna:

¢ OTcoeanHNTe YCTPOMUCTBO OT UCTOYHMKA NUTaAHUSA

3almTnTe YCTPOMUCTBO OT NOBTOPHOIO BKMOYEHUS
Y6eauTech, YTO YCTPOMUCTBO OTKIOYEHO OT UCTOYHMKA NMUTAHUA
3asemnuTe 1 3aKOpoTUTE YCTPOMCTBO

* & o o

3akpoiiTe unmn oTropoamnTe PacnosioXeHHbIe PAOOM aeTanu,
HaxoOsALMEeCs Mo HanpshXeHnem

NoakntoyeHne K ceTn anekTponutaHus (oowasn
nHdopmauuma)

[Ona obecnevyeHnsa npasunbHon padotbl VMBI n gononHutensHoro
obopyaoBaHua HeobxoanmMo cHabauTb kabesib Ans NoAKIYeHus K
CEeTU ANEKTPONUTAHUS COOTBETCTBYHOLLMMN NPEAOXPAHUTESISIMMN.

NMamaTKka Ana nogknoyYeHUA Kabeneun

Knemmbl Ans nogkno4eHns K CEeTU U KINeMMbl 3a3eMieHns ans Bcex
yctporcte PROTECT 1 ycTpoeHbl oguHakoBo. Kabenu nogkntoyaroTcs
cneayoLmm obpasom:

¢ CHMMUTE KPBbILLKY KITEMMHOrO oTceka (CoXpaHuTe YeTbipe
BUHTA).

¢ [logBeguTe nogkniyaemMble kKabenu BHYTPb KNEMMHOrO
oTceka yctponctea PROTECT 1 c3agw.

¢ [logknounTe NuTaroLLme NpoBoga K COOTBETCTBYHOLLEN
KneMmMmHow kornoake. Noakntodnte 3a3emMrieHne K KIieMMHOMN
konopake yctponctea PROTECT 1.100 nnu Kk 3aXXnMmHoMmy
YCTPOWCTBY Ansl kabenen B criy4yae ncnonb30oBaHnNS
PROTECT 1.150 nnn 1.200.

¢ 3akpenuTe 3aXXnmHoe ycTponcTeo ans kabenen (Ne9,
CTp. 26/27) C NOMOLLbIO U3BMEYEHHbIX paHee BUHTOB. [pu
ncrnone3dosaHun yctporctea PROTECT 1.150 unu 1.200 Takke
3apaHee u3snekunte 6okoBble 6GONTbI 3a3eMMNEHNSA N NCNOSb3yNTe
nX ONA 3aKpenneHnsa 3aXXMMHOro ycTpomncTea ansi kabenen.

¢ YGeautech, 4To Kabenu 3akpenneHbl NpaBuUbHO U Npu
Heo6XxoaMMOCTU 3aTAHUTE rKcupytoLme 6onThbl.

¢ Ypanute ¢ naHenu nogkrno4YeHnin obpesku kabens,
WHCTPYMEHTbI, 6oNnTbl 1 T.4.
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5.3.1

¢ MexaHu4yeckn 3akpenuTte Kabenn B kKabenbHbIX 3aXKumax
3a>XXMMHOr0 YCTPOMCTBA.

¢ YcTaHOBUTE KPbILKY 3a>XKMMHOI0O YCTPOMUCTBA.

Pa3mepbl ceyeHMn ANA NOAKMOYEHUA U 3alUTHbIE

npepoxpaHuTenu
Tpebyemble pasmepbl MOXHO HANTU B cneayrouwen Tabnuue:
PROTECT PROTECT | PROTECT
1.100 1.150* 1.200*
Makc. noTpebnsaembin ToK 46A 68A 91A
(6amnac)
Kabenb o1 cetn MWH. 10 mm? 16 Mm? 25 mm?
SNEKTPOTUTAHMA  ygke. | 16 Mm2 35 mm? 35 mm?
(sxoq NBIT)
MNopknoveHne MWH. 10 Mm? 16 MMm? 25 mm?
Harpysku Makc. | 16 Mm? 35 mm? 35 mm?
(sbixog MBIT)
MNopkntoveHune Yepes MwuH. 16 Mm2, makc.
akKymynaropa BXOO AN 35 MM? Ha Knemmy
B KOMMIEKT Kabenb ans
NOACTaBKM NOAKMHOYEHMS
kabenb Ansa aKKymynsiTopa BXxoauT
NOAKITHO4EHNA B KOMMMEKT NOCTaBKu
aKKyMynAaTopa aKKyMynsTOpHoro 611oka
C 3awmTon oT .
U3MEHEHWS Cobniogante cxemy )
NONSAPHOCTM NOAKMOYEHMSA C 3aLUTON
OT HeXXenaTenbHOoro
3aMblKaHUS Ha 3EMJ0 U
KOPOTKOro 3aMblKaHMS.
MpepoxpaHuTtens cetu 50 AgL 80 AgL 100 A gL

aneKkTponuTaHua (Bxon
NBI)

Mpun ncnonb3oBaHUN NpegoXpPaAHUTENbHBIX
BbIKIKOMaTeNen Ha nuHUM cobnioganTe knacc
cpabaTbiBaHus: «D»

lMpenoxpaHuTenb Harpys3km
(pekoMmeHayeMbIN MakKc.)

lMpeooxpaHuTenbHbIM  BbIKMOYaTENb  Ha
nuHUK knacca «B»

16A 20A 25A

* Ona obecneyeHus HaOeXHOW pasrpys3kM HaTskeHust kabenen
HeobxooMMO noAknyaTb OTAenbHble MNpoBoAda, OCOBGEeHHO npu
nogkntodeHun cuctem UBIMN Ha 15 n 20 kBA.
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5.4
5.4.1

PekomMeHaoyemMmble coeaAuHuUTenbHble Kabenu cornacHo VDE
0298-4:

CneuunanbHO Ons yCTPOUCTB Ha CneumnanbHbIn maonmpogaHHblﬁ
15 n 20 kBA: peaunHoii nposog NSGAOU unnu
NSGAFOU

unu NYY mnnu

Radox 4GKW-AX
Hanpumep, Huber & Suhner

Cuctemy WBI1T Ha 10kBA Takke MOXHO nogkmnwo4atb C
NCNONb30BaHMEM MHOIOXUNbHOIO kKabensa B pe3aviHoBOM 060M04Ke.

NMoaknioyeHue K cetTn ANEeKTponnTaHus

MoaroToBKa K NOAKMNOYEHUIO K Tpexcbasﬂoﬁ cetn
ANeKTponuTaHusA

[o BbinonHeHus paboT no nogkntoveHnto WBI ybeautech B
BbIMNOSTHEHMN creayLmnx TpeboBaHui:

¢ 3HavyeHNss HOMUHaITbHOIO HaMNpPsXXeHUs (SNeKTponuTaHns) n
4YaCTOTbl COOTBETCTBYIOT 3HAa4YEHNAM Ha NAacCnopTHON
Tabnuyke UBIT.

¢ 3asemMneHune cOOTBETCTBYET YCTAHOBIIEHHbIM CTaHAapTam
MOK nnm mecTtHbiM HOpMaTUBHLIM TPEOOBAHNSAM.

¢ KBl MOXHO NogKNioYnNTb K CETU NEKTPONUTaHNS Yepes
OTAENbHYO NUHUIO NOAAYN TOKa, CHABXEHHYHO
npeaoxpaHUTENsIMU B KOHTYpe pacnpeeneHunst HU3Koro
HanNpPs>XeHNA CO CTOPOHbI NoAayvn HaNPSKEHWS.

¢ Vicnonb3yloTcAa pesepBHble NraBkue npegoxpaHnTeny nnu
npefoxpaHuTenbHbIe BbIKMOYATENM Ha NUHUMK,
COOTBETCTBYIOLLUNE 3HAYEHUAM, NPUBELEHHbIM B rnaee 5.2.2.

¢ CoeanHutenbHbIN kKabenb OT pe3epBHOro NNaBKoOro
npenoxpaHutensa Ha UBI gomkeH nMeTb MUHUMarbHYO
nnowaab cevYeHnsa cornacHo JaHHbIM B rnase 5.2.2
«Pa3mepbl ceveHnn onga NoaKNYEHNSA U 3alUnTHbIE
npeaoxpaHuTenmn».

MBI mMoxeT HaxoauTbCs No4  HaMpsiKeHUEM,
KOTOpPOe MOXEeT OblTb OnacHbIM. YCTaHaBnmMBaTb U
npn HeobxoaAMMOCTU OTKPbIBaTb YCTPONCTBO MOXET
TONMbKO  OBYYEeHHbIN U KBaANUOUUNPOBAHHbLIN
nepcoHan. PeMOHT [JomkeH OCyLWecTBNATLCA
TOMNbKO  KBaNUOUUUPOBAHHbIMW  COTPYLHUKaMU
cnyx6bl Nnoaaep>Xkn KNMeHToB!
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5.4.2

5.4.3

MopoknioyeHue K Tpexcbasﬂoﬁ CeTU ANeKTponnTaHumsa

Utobbl 0becneunTb Be3onacHOCTbL nNepcoHana BO BpeMsa paboT no
yCTaHoBKe, ybeauTtecb, 4YTO BCE MOOKIOYEHUS BbINOSTHAKTCS B
cneayroLwmx yCrioBusix:

¢ B ceTu anekTponutaHna oTCyTCTBYET HanpsiKeHue.
¢ Harpysku oTKnoYeHbI.
¢ Yctponctso PROTECT 1 oTknoyeHo (MHOUKaTopbl HE FOpsT).

Utobbl oTcoeanHutb yctponcteo PROTECT 1, BbinonHuTe Takke
cneaywowme onepauuu:

¢ [lepeBeanTte nepeknoyatenb pyyHoro bannaca
«maintenance switch» (nepeknioyatens A5 TEXHUYECKOro
obcnyxumBaHus) Ha 3agHen naHenun MBI B nonoxeHue
«bypass» (bannac). [ina atoro cHavyana nssnekute 4 BMHTa
Ha Kpblwke (Ne3, cTp. 26/27).

¢ [lepeBeante MMHMATIOPHLIN NpepbIBaTENb HANPSXKEHUSA CETU
(Ne2, ctp. 26/27) B nonoxeHune «OFF» (BbIKIT).

CoeguHute knemmy «@/PE» (3aszemnenne) Ha WBI ¢
COOTBETCTBYIOLLEN KIEMMOW 3a3eMSieHUs B pacnpenenuTenbHON
Kopobke.

Moakntounte kabenb nNUTaHWs OT KOHTypa pacnpeaeneHvsi HU3KOoro
HanpsbkeHus Ha knemmbl 1.1 Ha UBI, nomedeHHble «INPUT» (BBOL):

@/ PE = 3asemrieHve
N = Hentpanb
L1/L2/L3 = da3sbl

[MpoBepbTe nepemblyky Mexay pasbemMamu «JP1» n
«JP2» (o603HaueHne KnemMmbl «JUMPER»
(MEPEMBIYKA)).

N3enekante kabenb, TONbKO ecnu Tpebyetcd
ncrions3osats Wbl napannensHo C 4Opyrumu
yctponctBamn PROTECT 1 Toro xe Tuna (CM. Takxke
rnasy 9).

MoaroTtoBKa K NOAKNIOYEHUIO BbIXOAHbLIX Kabenen

[o nogkntodeHus Harpyskm kK UBI ybeoutecb, YTO HOMUHanNbHas
MOLLHOCTb, YKasaHHas Ha nacnopTHon Tabnuuke, Oonble unu
paBHa CyMMapHOM MOLLHOCTWU NOAKN0YaeMbIX Harpy3okK.

MowHocTn Ha Bbixoge PROTECT 1 gomkHO XxBataTb AN nogayu
NMTaHUA Ha OTAenbHble KOHTYpbl Aaree B KOHType BTOPUYHOIO
pacnpegenenuns. Yb6eautecb, 4TO 3alUUTHble NpPeaoXpaHUTENu
BblOpaHbl C Yy4eTOM KOHKPETHOM KOHdurypauum (CM. Takke rnasy
5.2.2).
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5.4.4

AOna coegnHenns PROTECT 1 ¢ KOHTYpOM  BTOPUYHOIO
pacnpegeneHnss HeobxoauMMO WCMNOMb30oBaTb Kabenu C y4yeToMm
3Ha4YeHU MNOMepeyvyHOro ceyeHus, nMpuBeAdeHHbIX B Tabnuue
«Pasmepbl  cedyeHun  Ons NOAKITOYEHNS M 3aWuTHbIE
npegoxpaHutenu» Ha  ctp.30. B  KOHType  BTOpPUYHOro
pacnpegenenna obpatnte BHMMaHWe Ha criegylowme CBeAeHus:

¢ MakcmmanbHo gonyctumas obuas Harpyska

¢ MakcmanbHo gonycTumasi Harpyska Ha OTAerbHblE KOHTYpbI
HarpysKu.

B cny4ae ncnonb3oBaHus obuyen
pacnpegenntTenbHOn KOpobkM (KOHTYpbI U CeTb

I 3NeKTponUTaHus, a Takke HanpsxeHue ot UBIM),

nomMeTbTe OS89 KaXK40ro KOHTypa COOTBETCTBYOLLNIA

NCTOYHUK ariekTponutaHuna (cetb unu UBIM).

MoaknroyeHne Harpy3sok

Utobbl ob6ecneuntb 6e3onacHOCTbL NepcoHana BO Bpems paboT no
yCTaHOBKe, ybeauTtecb, 4YTO BCE MOAOKITHYEHUS BbINOSTHAKOTCS B
crneayroLnx ycroBusxX:

¢ OTcyTCTBYET HaNps>KeHNe B CETU INEKTPONUTAHNS.
¢ Harpysku OTKNOYEHbI.
¢ VBl oTknoYeH (MHANKATOPbI HE TOPST).

Utobbl oTcoeanHuTb ycTporicteo PROTECT 1, BbinonHuTe
cnegyoLimne onepaunmn:

¢ [lepeBeante nepeknovatenb py4Horo bannaca
«maintenance switch» (nepekntodarenb A5 TEXHUYECKOro
obcnyxumBaHus) Ha 3agHen naHenun MBI B nonoxeHue
«bypass» (6annac). [Ins atoro cHa4yana u3snekuTte 4 BUHTa
Ha Kpblwke (Ne3, cTp. 26/27).

¢ [lepeBeante MMHMATIOPHBIM NpepbIBaTENb HANPSXKEHNA CETU
(Ne2, ctp. 26/27) B nonoxeHune «OFF» (BbIKI).

MoakntounTe Harpysku cregyowmm obpasom (paswembl 1.3, cTp.
26/27):

CoeonHnte pasbembl Ha UBI (« @/PE» = 3a3emrnieHne, «N» =
HenTpanb, «L» = (pasa), nomeyeHHble kak «OUTPUT» (BbIXOL), c
COOTBETCTBYIOLLNUM pasbemMamu B KOHType BTOPUYHOIO
pacnpegenenus NBI.
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5.5

5.5.1

MNMoakno4vyeHne BHELWHUX aKKYMYIATOPHbIX
Moayrnen

Ons yctponctea PROTECT 1 Tpebyetca no MeHbLue Mepe OAWH
BHELLHUA aKKyMYIATOPHbIX MoAynb. [OCTynHbl npenBapuUTeNnbHO
HaCTPOEHHblEe aKkKyMynaTopHble oTcekn AByx TunoB. Ob6e Bepcuu
rapaHTUpyoT yBeNMyeHne BO3MOXHOIMO BpeMeHU paboThbl B pexunme
OXMOAHNSA 3a CYeT BO3MOXHOCTM napannenbHOro noaKyYeHns
(Takke cm. rnasy 2.3).

PROTECT 1.100 | PROTECT 1.150 PROTECT 1.200
PROTECT Ho
1 . 1 00 BP ncnonb3oBaTb
PROTECT COBMECTHO!
1.8P20 M M M

[1Ba TMna akkymyrnsiTOpHbIX OTCEKOB MMEIOT Crieaylowme pasnmyms.
Cwm. pasgen 5.4.1, ecnn ucnonblyetca otcek PROTECT 1.100 BP,
unn pasgen 5.4.2 npu ncnons3osaHum otceka PROTECT 1.BP20.

MoakntoyeHune akkymynatopHoro orceka PROTECT 1.100 BP

OTOT aKKyMYNATOPHbIA OTCEK MOSIHOCTbIO HacTpoeH. Ero MoxHo
nogkntoyaTtb cpasy xe k MBI 6narogaps coeguHutensHoMy Kabernto
A8 NOOKITIOYEHNA akKyMynsaTopa, BXOAALEro B KOMMIEKT NOCTaBKW.

D — °

0000000000

PROTECT 1.100 c 1 akkymynstopHbiM 6riokom PROTECT 1.100 BP
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5.5.2

Otcek PROTECT 1.100 BP npegHa3Ha4eH TONbKO
ana nogkntodenus k MBI tTuna PROTECT 1.100.

MoakntoumTe AOMNOMHUTENbHBIE aKKyMYIATOPHbIE OTCEKMN TOMO Xe
Tna (!) Ko BTOpoOMy pasbemy ANsl NOAKMYEeHNUSt akKyMynsTopa Ha
coceiHeM akkyMynsiTopHOM oTceke. BctaBnsiite wrekepbl
aKKymynsitopa B pas3beMbl akkymynsitopa ObICTpo 1 HaJeXHo.

MopaknroyeHne akkymynatopHoro otceka PROTECT 1. BP20

g == e
ooomom
[8)a |=]=]=]

[a]r [mm/m}
[a)= (===}
L BEHED

]

[m]
0 AODOO00O00000
O mBEFO0O00O0O0000

OO00DBH
d80000000
mOOaQomoog
EEHEEAAA A
=== [m|mmm)s g

J
b

-
[+]
[+]

[

9029 o
1144

Puc. Bug otceka PROTECT 1.BP20 c3agm Co CHATOWM KPbILLKOW.

B KOMMNeKkT MocTaBkM aKKyMYNSiTOPHOro OTceka BXOAUT OTAENbHO
ynaKoBaHHbIA KOMMIEKT aKkKyMynsaTOPOB M OTAENbHO YynakoBaHHbIE
npegoxpaHuTenu gna obecneyeHus 6e3onacHOCTM M 3awmThbl Npwu
TpaHcnopTupoBke. OBpaTTe BHUMaAHME, YTO B KOMMMEKT MOCTaBKM
aKKyMYTNSITOPHOIo OTCEeKa TakkKe BXOOUT AOKYMEHTaUus.

Mocne CHATMA akKyMynaTOpPHOrO OTCeka C nannetbl B NEepByto
oyepenb CHUMUTE  3aHI00 KPbILLIKY. 3aTtem co3ganTte
aNeKTpu4eckne MOAKMYEHNS, UCNONb3ys npuraraeMble pasbembl
(cMm. Takke anekTpuyeckyto cxemy X1/X2/X3) - un'’
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Yctponctso PROTECT 1.100 nogkntovaetca k UBI yepes pasbem
ff c¢ nomowbio cneuwanbHoro kabensa AN NOAKNHOYEHUS
aKKyMyrnsaTopa, Bxogsauwero B Komnsiekt rnoctaskm MBI, a B cnyyae
yctponcte PROTECT 1.150 n PROTECT 1.200 — ¢ nomoLibto
kabenen onNa NOOKMOYEHNA aKKyMynsiTOPOB, BXOAALLMX B KOMMMEKT
NOCTaBKMU aKKyMYNATOPHOro oTtceka 4Yepe3 krnemmbl. ObsasaTtensHo
cobnogante MapkKMpoOBKY Ha  Knemmax ans - cobnwogeHus
NPaBUbHOM MOMASIPHOCTU «+» N «-», CXEMY MOAKMOYEHMNS C 3aLLNTON
OT HeXenaTenbHOro 3aMblKaHUs Ha 3EMIIK0 U KOPOTKOMO 3aMblKaHWS,
a TaKKe BbIMOSIHATE MpPaBUIIbHOE 3a3eMSIEHNE akKyMYNATOPHOro
oTceka.

Ecnu akkyMynaTOpHbLIN  OTCEK MUCMOoSib3yeTcsa B COYeTaHuuM C
PROTECT 1.150 wnu PROTECT 1.200, pasrpyska HaTsXXeHUs
BbINOSTHAETCS C NMOMOLLbIO 32XNMOB.

Tenepb CUCTEMY QaKKYMYITATOPOB MOXHO BKI1HO4aTb. [na aTtoro
BCTaBbTe ABa npeaoxpaHntena ,

SaBepLIJI/ITe noaKkn4yeHne, yCtaHoBmMB Ha MeCTO BCe paHee CHATble
KPbILUKW.

Puc. PROTECT 1.BP20 B coyetaHumn ¢ PROTECT 1.100

PROTECT 1.100 mn 1.BP20: npu noakntoyYeHuu
kabensa akkymynatopa BCTaBnsAnTe LWITEKepbl B
I pa3beMbl akkymynsTopa ObICTPO N HagEXHO.
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5.6

MogrotoBbTe oOcCTanbHble akkyMynsaTopHble oTtcekn PROTECT
1.BP20, noBTOpMB oOnucaHHy Bbie rnpoueaypy, a 3aTtem
nogknounTe mMx K knemmam ' (X2 n X3) paHee YCTaHOBEHHOIO
aKKyMYNATOPHOro OTCeKa, WUCMnosib3ys kabenwn ANA NOOKIYeHUs
aKKyMynaTopoB, BXoAsLWME B KOMMNSIEKT NocTaBku. [1py BbIMONHEHUM
NoaKIoYeHnn cobnoganTte NpaBurbHYO MOMASPHOCTb «+» U «-», a
TaKke CXemy MOAKMIYEHNS C  3alnUTON OT  HeXenaTeribHOro
3aMblKaHUSA Ha 3eMIT0 Y KOPOTKOMO 3aMblKaHUS.

MexaHun4yeckasn 6nokmposka PROTECT 1

Mocne BbINONMHEHMS paboT MO MOAKMHOYEHUIO YCTAHOBUTE KPbILLIKY
KNEeMMHOro OTCeka Ha MecTo. B OKOHYaTenbHOM MecTe YyCTaHOBKU
3a6noknpynTe oTcekun, YToObl NPeaoTBpPaTUTL UX CMELLEHME.
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3anyck

CpaBHUTE HACTPOWKM HOMWHANbHOIMO BXxoaHoro HanpshkeHmsa MBI ¢
HOMWHANbHbIM Hanps>keHnem, OEeWCTBYKLWEeM B Balleh CTpaHe.
M3rotoButenb YyCTponcTBa YycTaHaBnuBaeT 3HadeHne 230 B,
KOTOpO€ MOXHO M3MeHuTb Ha 220 B nepemeHHoro toka unu 240 B
nepeMeHHOro Toka, ucnosnbays nporpammy CompuWatch.

BkntoueHue yctpouctBa PROTECT 1, noaknio4yeHHOro K ceTtu
3NeKTponuTaHus

1.

Ybeautecb, 4YTO BCE MNOAKMIOYEHMUS BbINOMHEHbI B
COOTBETCTBUN C UHCTPYKUMNAMMU MO YCTaHOBKE.

Y6eautech, YTO BCE HArpy3Ku BbIKITHOYEHbI.

MNepeBeante  nepeknoyatens  pydHoro  Gawnaca
«maintenance switch» (nepekntoyaTenb ans
TexHuyeckoro obcnyxumBaHusa) (Ne3, ctp. 26/27) Ha
3agHen naHenu WMBI obpatHo B nonoxeHne «UPS»
(MBIT). 3aTemM ycTaHOBUTE KpbIWKY HA MeCTO npu
NMOMOLLM 4 paHee yaarneHHbIX BUHTOB.

Tenepb BCTaBbTeE pe3epBHbIN nnaBKumn
npegoxpaHuTenb B rMaBHbIA KOHTYp pacnpeneneHus
HU3Koro HanpsxkeHuna (rge cuctema MBI nogknoyeHa K
CeTU OneKTPonuUTaHMa Ha BXOAE) WU  BKIOUYMTE
3alMTHBIN NepeksitoyaTenb COOTBETCTBYHOLEN NUHUMN.

3ateM aKkTMBU3MPYWUTE MWHWATIOPHbIE MpepbiBaTENU
HanpsxkeHna cetn Ha WBIT  (Ne2, ctp. 26/27).
MepeseauTe nx B nonoxeHne «ON» (BKI).

MapameTpbl, yCTaHOBMEHHble UW3roTOBUTENEM:
HanpsbkeHne Ha  Harpyskm  nopjaetca  4epes
NHTErpupoBaHHbIM Gannac, KOTopbli coeguHAeT dasy
L1 v Bbixog WVBIT. lNoka He BKko4anTe CBOU Harpysku.

Tenepb Bkrtounte nHeeptop VMBI, [nga aToro HaxmuTe
kHonky ON (BKJ1) u yagepxuBante ee HaxaTon
NPUBMN3NTENBHO 2 CEKYHADI.

[Mocne BknoveHuss wuHBepTopa WBIT BbinonHseT
CaMOrpoBEpPKY, BO BpeMsi KOTOpPOW nocrenoBaTeribHO
BKMNtOYaloTCA n BbIKINOYa0TCS cBeToaAMoOHbIE
NHOMKATOPbl COCTOAHUSA Harpy3kM M akKkyMynsaTOpOB B
nopsigke BO3pacTaHUs 3HadYeHun. [locne ycnewwHou
CUHXPOHM3AUUM MHBEPTOpA Yepe3 HECKONbKO CeKyHA
3aropaeTcs CBeTOAMOOHbIN MHOWKATOP MHBEPTOpPA, YTO
o3Ha4aerT, Yyto UBI1 Tenepb HaxoanTca B HOpMarbHOM
paboyem pexume. Ecnm HanpsbkeHne B CETU
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6.1

6.1.1

COOTBETCTBYET TpeboBaHUAM (B npegenax
A0NYyCTUMBbIX 3Ha4YeHun), Takxke 3axuraeTcs
CBeTOaMOAHbIN nHAMKaTop «Line» (JInHus).

[Mpy BO3HMKHOBEHUU Npobriem, KOTopble He yaaeTtcs

YCTPaHUTb, MOMHOCTBIO OTKMYMTE BCIO CUCTEMY.
I AOna atoro Haxmute KHonky OFF (BbIKJT) un
yoepxkusante ee Haxaton npubnuautenbHo 2
cekyHabl. OTkntounte MBI oT ceTn anekTponuTaHus,
aKTMBMpPOBaB MWHATIOPHbIN npepbiBaTenb
HanpsbkeHnsa cetn (Ne2, ctp. 26/27). ObpaTtutechb K
HaM Ha «ropsivyo» NUHUIO (CM. CTpP. 4).

8. Mpu npaBunbHOM OTOBpPaXeHMn BCEX WMHOMKATOPOB B
COOTBETCTBMM C OMUCAHMEM BKIIOUUTE HArpysku OAHY
3a gpyron. lpn atom cnegurte, 4YTOObLI MakCUMMarnbHO
AONYyCTUMOE HarnpsbkeHne Ha Harpyskm Ha WBIl He
ObIS10 NpeBbLILEHO.

Pexxumbl paboThbl

PasnuyatoT cnegytowme pexmmbl paboTbl:
PaboTta oT HanpsixeHns ceTtu (6.1.1)

PaboTa npu cboe HanpskeHus B ceTu (6.1.2)
PaboTta npu HencnpaBHOCTM nHBepTopa (6.1.3)
PyyHon 6annac (6.1.4)

HopManbHbIN pexum paboTbl

MyTb Yepes py4Hon Gainac Cunosas cxema ¢
Hanpsh>xeHnem oT ceTu
Eﬂl 3NeKTPONUTaHNs
CeTb p
3NeKTpo Bbinp. - WHB.
nuTaHus iLf ~ —_
. — v
MuHuaTiopHbI
npepbiBaTesb )
HanpsHKeHUs B ceTu ~/
Bbinp. PYt'HOH 3almueHHasn
Harpyskm | Gainac WnHa
Bnok-cxema
AkkymynsiTop T Harpyska

Mocne nogkntodenns WBIT Kk nogxogswemy pasbemy cetu
9MEKTPONUTaAHNA €ero MOXHO 3anyCcTuTb, WCMONb3ya rMaBHbIN
Bbikntovatenb MBI, O6blvHo VBl paboTtaet HenpepblBHO. Tenepb
Ha Bbixog VMBI nogaeTtca HanpskeHne, Ha YTO yKasbiBaeT ropsLLnm
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6.1.2

CUMBOI CeTU dNeKTponuTaHna (CBeTOAUOAHbBIN NHOVKATOP NMHUN) U
CMMBOS MHBEPTOpPA (CBETOANOOHbLIN NHOUKATOP UHBEPTOPA).

OTOT pexumm paboTbl, OObIMHO Ha3blBAEMbIA «MNOOKITHOYEHHbLIMY,
obecneymBaeT MakCMMarnbHyH 3alinTy, OCOOEHHO NpPU HanNUyUn
KonebaHnn HanpsbkeHma ©n cboeB B CETU SNEKTPOMNUTaHUA,
MOCKONbKY B 3TOM pexumMe paboTbl Ha Harpysky MOCTOSAHHO
nogaeTcs HafeXHOe «4MCToe» HanpsikeHue 6e3 nepeboes.

()

Bypas}'({aﬁn c)

Inverter
(UHBepTOp)

Line
(MnHms) Battery
(AkKkymynsiTop)

WkanbHbIN ~ cBETOAMOAHBIA  MHAMKATOP (PS4 CBETOOAVOAHbIX
WHOMKATOPOB Haj MUKTOrpamMMon) B 3TOM  pexume paboThbl
yKasblBaeT Tekyllee ncnonb3osaHne mowHoctn MBI (cm. rmasy 8,
CTp. 46).

PaboTta oT akkymynsaTopa/aBToHOMHas paboTa

MyTb Yepes pyyHown Bainac C6vmoaaﬂ cxema npu
c60e HanpsixeHus
CeTb _Ea}_ B ceTn
SMNeKTPo Boinp. WHB.
nUTaHus nce
~ —
MuHMaTIOpPHBbIN - v
npepeiBaTens
HanpsbKeHUsl B ceTu ~
Boinp. PyuHoit 3alyieHHast
Harpysku bannac WwnHa
Bnok-cxema —l—.l.
AkKymynsTop Harpyska

HanpspkeHne B ceTu BbIXOAWUT 3a Npedenbl AONYyCTUMbIX 3HAYEeHU
unu oTcyTcTByeT. B 3TOM cnydyae HanpsKeHune HenpepbiBHO
NogaeTcss Ha  WHBEPTOP OT  3apshKEHHOro  akKymyndatopa.
CnepoBaTenbHO, Nogava HanpsbKeHWsa Ha Harpysky obecnevmBaeTcs
Takke B crnydae cbos B ceTu anektponutaHus. [lpu 3ToM
pacxoayeTcs 3apsia akkymynatopa, U OH paspsbkaetca. Ha ato
COCTOSIHME  yKasblBaeT  ropswui  CUMBON akkymynsitopa
(cBeTOAMOOHLIM MHAMKATOP aKKyMynsiTopa), a Takke NpepbiBUCTLIN
3BYKOBOW CUrHarn, nogaBaeMbli CHadana kKaxpable 4 CcekyHAbl, a
HEenoCpeaCTBEHHO Mepea OTKMIOYEHMEM KaKAyl CeKyHay. JToT
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6.1.3

HavanbHbIN NpeaynpeXxaalwmnn CUrHam MOXHO OTKNIOYUTb, HaXaB
KHomnKy «Alarm off» (OTkntounte curHan). [Mpegynpexagatowmnm
CurHan aBTOMaTtuMyeckn BO30OHOBMSETCA MpPUM YMeHbLUeHUN 3apsiga
akkymynatopa. B 3aBucumoctM OT paclumpeHun, Bo3pacta U
COCTOSIHUS aKKyMynsaTopa, a TakkKe OT Harpy3ku, Ha KOTOpYHO
nogaeTcs HanpshkeHue, BpemMsi paboTbl B aBTOHOMHOM peXume
MOXET COCTaBNATb OT HECKOSMbKUX MUHYT 40 HECKONbKUX YaCoB.

NHBEpTOp OTKNIOYAETCS, €CnN HamnpsbkeHne akkymynatopa nagaer
HWXXEe MUHUMAnNbHOrO 3HAYEeHUS, YCTAaHOBMEHHOIO N3rOTOBUTENEM.

[ Bype§§J(Ba|7| ac)

O

Line
(JInHwng)

verter
(MuBepTOp)

Battery
(AkKymynsiTop)

Hwn B kOem cnyyae He ocTaBnAnUTE YCTPOUCTBO B TAKOM COCTOAHMM!
PaspskeHHyt0 cuUcTeMy akkyMynsaTopoB HeobBXoauMo MOBTOPHO
3apaanTb He No3gHee YeM vYepes Heaento.

Korga nocne BOCCTaHOBMEHUSI MUTAHUA OT CETU HanpsbkeHue wn
yacToTa BO3BpallalTCa B AuanasoH AONYyCTUMbIX 3HAYeHWUH,
BbINPSAMUTENM BKIOYAOTCA aBToMaTtudecku. [logavya Ha uHBEpPTOP
OT CeTU aNeKTponuTaHnsa BO30OHOBISETCH, a 3apsaHOe YCTPONUCTBO
3apsKkaeT akkymyrnsiTop.

LUkanbHbIn  CcBETOOMOAHBLIN  MHOMKATOP  (psiA  CBETOAMOAHBLIX
WHOWKATOPOB HaL MUKTOrpaMmon) B 3TOM pexume paboTbl
yKasblBaeT OCTaBLUMACA 3aps akkymyndatopa (cm. rnasy 8, cTp. 46).

Ucnonb3oBaHue bannaca

MyTb Yepes pyyHon 6annac CunoBasi cxema
_@_ C HEncrnpaBHbIM

CeTb MHBEpPTEpPOM
3NeKTpo

Bbinp. WHB.
nuTaHus ibr P nce
~y —_

MUWHWaTIOPHbIi _ N~
npepbiBaTesb
HanpsKeHUsa B ceTn ~ (
Beinp. PY‘jHOV' 3awuiieHHas
Harpyska [ ) Garinac LUMHa
Bnok-cxema T
AKKyMynsTop Harpyska

Mpn o6HapyxeHun neperpysku, neperpesa WM HEUCMNPaABHOCTU
WMHBEpPTOpa HanpshXKeHne nofaeTcsl HENPepbIBHO Ha Harpysky vepes
nepeknoyatens  cratmdeckoro  bamnaca  ([1CB),  KoTopbIn
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6.1.4

BKNOYaeTca aBTomMaTuyeckn. Ha 3710 ykasbiBaeT CBETOAMOAHbIN
nHavkaTop Gannaca.

[ Bypass :Eaﬁnac) |
Lihe Q Inverter
(Munus) 3ttery (MuBepTOPp)

(AKKymMynsTop)

310 Tak Ha3blBaemoe «rnaccmBHoe pe3epBMpoBaHNEY
npegoTBpallaeT MOMHOE MpeKkpalleHne nogayvn HanpsbkeHust Ha
3alUMLLEHHYIO LUNMHY, OOQHAKO B 3TOM pexume paboTbl cbon B cetu
ANEKTPONUTaHUS HEMNOCPenCTBEHHO BNUSET Ha Harpysky. B
pesynbTaTte 3fieKTPOHMKA HEeNnpepbiBHO MNbITAaeTCsd BEPHYTbCHA B
HOPMasbHbIN/«NOAKMIOYEHHBINY peXum paboTbl (Hanpumep, ecnu
neperpyska unm neperpes yCTpaHeHb!).

Bavinac coctouT wu3 TUpUCTOpHOro ©Groka CO  BCTPEYHO-
napannenbHbIM BKIIOYEHNEM U CINYXUT B KadecTBe OYeHb ObICTPO
NepekrnioyaemMoro  KaHama  Mexay  Harpyskom 1 ceTblo
anekTponutaHusa. bnok cCMHXpoHU3aUnn rapaHTUpyeT, Y4TO YacToTa U
drasza HanpsKeHuss Ha WHBEPTOPE CUHXPOHU3NPOBAHbLI C CETbIO
3ANEKTPONUTaHNA, YTO NMO3BONAET NepeknyaTbCca Mexagy Humu 6es
npepbiBaHUA (B 4ONYCTUMBIX Npeaenax).

. LLIkanbHbIn CBETOAMOAHLIN MHOMKATOP MOKa3blBaeT

ncnone3oBaHne mowHoctn UBIl. B atom pexunme
I paboTbl Kaxable 2 CeKyHObl MnogaeTcs 3BYKOBOW
curHan.

Py4yHon 6annac

MyTb Yepes pyyHow Hannac Cunoags cxema npu
BKITOYEHWUN PYYHOTO
CeTb '@' 6avinaca
SMeKTPO Boinp. WHB.
nuTaHns nce
~y —
MuHMaTIOPHBIN — v/
npepbiBaTesb
HanpspKeHUs! B CETU ~ 7
Bbinp. PyuHoit 3awmiieHHas
Harpysku Garinac LnHa
Bnok-cxema —_lr—
AKKyMynsaTop Harpyska
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6.1.5

PyyHon 6Gannac nos3BonseT nepcoHany Mo OOCNyXUBaHUKD W
PEMOHTY BbINOMHATL paboTbl ¢ yctponctBom PROTECT 1, He
OTKNIOYasA KOHTYP Harpysku.

Mpyn  OTKMAYEHUN  INEKTPOIHEPrMM BO  Bpems
NCrNonb30BaHNA py4YHOro 6annaca nogavya
HanpsKeHNA Ha HarpysKy MoSIHOCTLIO NpeKpallaeTcs.
Mo aTOM nNpuYMHE YCTPOMCTBO HEOBXOOMMO Kak
MOXHO CKOpee nepekniovnTb 06paTHO B HOpMarsbHbIN
pexum paboThbl.

Meperpy3ka npubopa

Harpyska Ha WBI1 HM npu Kaknx ycrnoBuax He OOrpKHa MpeBbllaTh
yKa3aHHyl0 HOMWHanbHyl0 Harpysky. [lpyn neperpyske ycTpoucTBa
(cBbiwe 105% OT yKkazaHHOM HOMWHANIbHOW Harpysku) 3aropaeTcs
CBETOOMOAHbIA  MHOMKATOP OWMBKM W nopaetcs akyCTUYEeCKUi
curHan (gBaxabl B cekyHay). HanpsokeHne nogaetca  Ha
NOLKMIOYEHHYIO Harpysky elle B TeYeHWe HEeKOTOpOro BpeMeHu B
3aBMCUMOCTM OT cTeneHn neperpys3kn. OgHako MNOAKMIOYEHHYHO
HarpysKky crnegyeT yMeHblWNTb 6€3 npomeaneHus.

HecobniogeHne ycnoBus  «neperpyskM  YCTPOMCTBaA»  MOXET
NPUBECTN K NONHOM notepu dyHKUMoHanbHocTn UBI!

Kpome TOro, nsberamte KpaTKOBPEMEHHOW NEpPErpy3kn yCTPOMCTBA,
KoTopasi, MOXeT [MpPOU3ONTN, Hanpumep, nNpu  MOAKNHYEHUN
nasepHoro npuHtepa unu gakca. He nogkniovante k UBI Hukakne
OblTOBbIE MPUBOPBI U ANEKTPOUHCTPYMEHTHI.

Hn B koem cnyvyae He nogknovante K UBI n He
BKMOYaNTE AOMNOMHUTENbHYIO Harpysky npu cboe B
ceTun anekTponuTaHus, To ectb korga VMBI paboTtaer
B peXnMe aBapuMHOro 3NeKTponnuTaHuA.

Kak npasuno, ecriin B pexumnme HopmaanoM pa6OTbI HE BO3HMKAI10
neperpys3ok, nx He 40JTXXHO ObITb 1 npu pa60Te OT aKKyMYyIATOpa.

3aropeBLUMNCH CBETOAMOAHBIA UHOMKATOP OLUMOKM B
COYETAHUM C HENPEPbIBHbIM 3BYKOBbIM CUrHANOM
yKasblBaeT Ha Owunbky, Tpebylowyo OTKNIYEHNUS.
CnepynTte NHCTPYKUuam Ha ctp. 50.
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7.2

7.3

UHTepdenc n obmeH paHHbIMU

KomMmnbloTepHbIn UHTepdenc RS232

Ona ynpasnenna WBI n ypnoGHoro npocmoTpa coobLlieHnn o
COCTOSIHUM U U3MEPEHHbIX 3HAYeHUN [OOCTYMHblI  pasfnYHble
nHTepgencol. NpoTokon obmeHa AaHHbIMM NpegHasHayveH Aans
paboTbl C NporpaMMHbIM 06ecneyeHnemM OTKIIOYEHUSA N yNpaBneHus
MBIM CompuWatch ot komnanun AEG. Ona nogkntodeHna k K
MCNONb3ynTe BXOAAWMA B KOMMMEKT MNOCTaBkM kabenb oOMeHa
AaHHbIMn  RS232. BctaBbTe Kabenb B COOTBETCTBYHOLLUN
nocnegoBaTenbHbIM NopT Ha [MK.

WHtepdenc RS232: RS232 nogknioyeH 4epe3 9-LUTbIPbKOBbIN
pasbeMm Sub-D Ha 3agHen naHenu ycTtponctsa (Ne8, cTp. 26/27).
HasHauyeHue koHTakToB: 2 = TxD; 3 = RxD; 5 = GND.

Cnot obMeHa AaHHbIMU

Ha 3agHen naHenu UBI ecTb Kpbiwka (cM. cTp. 26/27, Ne7). Ecnn
ee CHATb, TaM MOXHO YCTaHOBWUTb OOMOSTHUTENbHbIN KOMMOHEHT AN
obMeHa faHHbIMK, NpuobpeTaemblt OTAENbHO, TAKOW KakK:

Mnata AS/400: nnata co CNOTOM C COOOLLEHUSAMU O COCTOSAHUMW,
peanunsyemas Yepes 6ecnoTeHumarnbHble penenHble KOHTaKTbl

MnaTta USB: nnaTta co cnotom ansa obmeHa gaHHbIMun Yyepe3 USB

Mnata SNMP: nnata co cnotom ans npsimoro nogknoveHus UbIM k
cetn Ethernet ¢ ncnonososaHnem RJ 45 (TCP/IP)

Cm. nogpobHee B onucaHun, npunaraeMom K KaKaomy KOHKPEeTHOMY
AOMOSNTHUTENBbHOMY KOMMOHEHTY. [pyrme nnaTtbl HaxogaTcs B
pa3paboTke.

. NMpu wucnonb3oBaHuM cnota oOOMeHa JAaHHbIMU
uHTepdenc RS232, onucaHHbIn B rnaese 7.1,
I OTKNIo4YaeTcH.

lNMporpammHoe obecneyeHue AnA OTKIIIOYEHUA U
ynpasneHua UBTI

lMporpammHoe obecneyeHune CompuWatch cneymanbHoO
paspaboTaHHOe Ans  9TUX UEenen, HenpepbiBHO NpoBepsieT
HanpsbkeHne B cetn u coctosiHne UBI.

B codvetaHue c «ymHbiM» WBIl 3TO rapaHTupyet OOCTYMHOCTb
KOMMOHEHTOB  9NEeKTPOHHOM  06paboTkM  AaHHbIX, a Takke
©e3onacHoOCTb AaHHbIX.
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MporpammHoe obecneyeHne OTKNYEHNS CompuWatch

nogaepxuBaeTt pasrindHble orepaunoHHbIE CUCTEMbI

(Windows

98SE/ME, Windows NT/2000/XP, Windows Vista, Linux, Novell

Netware, IBM AlX, HP-UX, SUN Solaris, Mac OS X u ap.).

Fia Vaw Cha! Punchors MalZsrics UPS Haeip

Ef Sener: | FREM4IDOFY | waget [ Frakc 1 | Lagabiar: | Wargkin | votme: [ 0 Das 01054 |

=l o BB <lolw eld =

GuntfFF: [ 2 |Be[ 0 |se[ o | [na]

Exert
Syl Sinha: Morrabatmd
P

L7, LL D08 0] Sywier Siwbm: Batberishaiieh
LT LL 3008 oE:IL Sywiern Sistm: Mormabetrieh
L7, LL 3108 [&:21 Sywier Ik nr LS

MO'C

I FTHY FHY

Lossere: 0o 1300 Sereeiee 0 1300

®

Mpumep akpaHa CompuWatch

CMm. cBegeHuss 06 ycTaHOBKe nporpamMmHoro obecneyeHus B
Pa3fiMyHbIX  ONEepauMOHHbIX  CUCTEMAxX Ha  KOMMaKT-AUCKE.
3arpyxante oOHOBNeHuMss c Beb-canTa odmumnanbHOro cauvTta

npon3sBognTens
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8 OTobOpaxaeMble MHOUKATOPbI, MOUCK
N yCTpaHeHMe HeucrnpaBHOCTEN

8.1.1 CurHanusauus

= =
2 [ -]
- =
— =
2 ]
-. .-..

1. Knonka OFF (BbIKI1): yaepxvBante 3Ty KHOMKY HaXaTown

NpBNM3NTENBHO 2 CeKyHAbI, YTOBbI OTKMOUNTL VBIT.
2. Knonka ON (BKI): yaepxxuBante 3Ty KHOMKY HaXXaTow

NPUONN3NTENBHO 2 CeKyHAb!, YTOObI BKIoUMTL VBT,
OTkntoyeHne 3ByKOBOro npeaynpexaaroLero
CUrHana: npu nogade 3ByKOBOro curHana yaepxmsante
3TY KHOMKY HaxaTon npnbnuantenbHo 2 cekyHabl,
YTOObI OTKMOYNTDL CUTHAr.

TectupoBanue UBI: yaepxmBanTe Ty KHONKY HaXXaTon
NPUBIN3NTENBHO 2 CEKYHAObI B peXnMe HOpMaribHON
paboTbl, YTOObI BbINOMHWUTL caMmoTecTupoBaHme UBI.

3. CeeTtoanoaHbin uHaukatop Bypass (bannac):
OpaHXeBbI CBETOANOAHBIN MHOMKATOP ropuT Mpu nogade
HanpsbKeHNs1 Yepes UHTerpupoBaHHbIn 6arnac NBIT.

4. CeeTtoanoaHbin uHaukatop Inverter (MHBepTOp):
3eneHbI CBETOAMOLHbBIN MHANKATOP ropuT, Koraa
HanpsxeHne nogaetcsa Yyepes uHsepTop cuctembl NBIT.

5. CeeTtoanoaHbin uHaukatop Battery (Akkymynsitop):
OpaHXeBbl CBETOANOLHbIA NHOMKATOP rOpUT Npu
nogade HanpsiKeHUsi C CUCTEMbI aKKyMYNSTOPOB.
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CeetoanoaHbin uHaukatop Line (Jlunus),
COCTOSIHME CeTU INEKTPONUTAHUSA: 3ENEHDbIN
CBETOAMOAHBIV MHANKATOP rOpUT NPU HanmMyum
HanpshXeHNsa B CeTW, MapamMeTpbl KOTOPOro HAaXOAATCA
B AONyCTUMbIX Nnpefenax. Ecnn aToT cBeToANOaHbIN
NHOUKATOP MUraeT, 3TO 03HayaeT, YTo Nnbo npwu
nogkntoveHnn MBI 6binmn nepenyTaHbl KOHTAKTbI
(nopsagok cnegoBaHnsa has/nogkoveHne HenTpanm),
nnbo napameTpbl HANPSXXEHNSA B CETU BbIXOAAT 3a
yKasaHHble JonyCTUMble npeaensoi.

7. — 11. WUKkanbHbIN CBETOAUOAHBLIN UHAUKATOP,

12.

yKasblBaloLLNW ncrnonb3oBaHne mowHocTb MBI

N OCTaBLUMNCS 3apsf akkymynsaTopa.

OTN CBETOOMOAHbIE UHAMKATOPbLI NOKa3bIBalOT TekyLlee
ncnornbs3oBaHne mowHoctu UBI, ecnn npucytcTeyet
HanNpsiXeHNe B CETM 3NEKTPONUTaHNSA (HOpManbHbI
PEXUM):

11. OpamxeBbilt ceeToanoaHbI uHaukatop 96% — 105%

10. 3eneHblli cBETOANOAHBIN MHOMKATOP 76% — 95%
9. 3eneHbiit cBETOANOOHBIN UHOMKATOP 56% — 75%
8. 3eneHblit cBETOANOAHbBI MHOMKATOP 36% — 55%
7. 3eneHblii CBETOAMOAHBIN UHANKATOP 0% - 35%

B pexume paboTbl OT akkyMynsitopa 3TM CBETOAMOAHbIE
WHAMKATOPbI NOKa3biBaOT OCTaBLUNIACS 3apsif
aKKyMYIAATOPOB:

11. Opanxesbiin ceeToamoaHbii uiaukatop 0% — 25%
10. 3eneHbIi CBETOANOAHBIN UHAMKATOP 26% — 50%
9. 3eneHblit CBETOAMOAHBIM UHANKATOP 51% - 75%
8. 3eneHblit cBETOAMOAHBIV UHANKATOP 76% — 95%
7. 3eneHblii CBETOANOAHbBIV UHAMKATOP 96% — 100%

CseToanoaHbin nHaukatop Fault (Owmnbka):
KpacCHbIN CBETOANOAHBLIN UHOUKATOP 3aropaeTcs
O[JHOBPEMEHHO CO 3BYKOBbLIM CUrHarioM npu
obHapyxeHun owmnbkn B cucteme UBI.
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8.1.2

CBopgHas Tabnuua cBeToANOAHLIX MHANKATOPOB/3BYKOBbIX
npeaynpexaarolwmx CUrHanos

CBeTO.qVIOAHI;IVI VIHAMK4a;'Op npenynpem_
CM. rmaB Ha CTp. y
Ne | Pexum pa6oTbl ( y p-47) Aatomm
QD0PO00006000
1 ncnosnb3oBaHue * * * et
— | 0% — 35%
=
g
m
_ & | ucnonb3soBaHwue
2 | 2 2 |36%-55% | | b HeT
g 3
=
ncnosnb3oBaHune
3 g E 56% — 75% * * * * * et
o
g a
= Q
3 S | ucnonb3oBaHue
4| 25 | To%-os% C | | | | i b ¢ et
g g
o Cc
= | 96% — 105%
3apsag 1 3BYKOBOW CUrHan
6 © 0% —20% * * * KaXKayto CeKkyHay.
s
x o
g 3apag 1 3BYKOBOVWA CUrHan
7 s 21% — 40% * * * * Kaxable 4 cekyHabl
]
= 3apag 1 3BYKOBOW CUrHan
8 ; 41% — 60% * * * * * Kaxable 4 cekyHabl
5
S o
S 3apag 1 3BYKOBOWA CUrHan
9 s 61% — 80% * * * * * * Kaxxable 4 cekyHabl
8
3apsag 1 3BYKOBOW CUrHan
10 81% — 100% * * * * * * * Kaxable 4 cekyHabl
Mogaya HanpspkeHust Ha 1 3ByKOBOM CMTHanN
11 | narpyaky yepes Gaiinac [ M KN M * * * KaKbIE 2 MUy T
men
2 3BYKOBbIX
Meperpyska MBI B
cekyHay
Meperpyska MBI 2 38YKOBBIX
1 | Dovermraa o || | | | | | D¢ M| cumana raxaye
cekyHay
Cbom B ceTn - - - - Ny
14 aneKTponuTaHus * san Gl .. [ ]
Meperpyska B pexvime 2 3BYKOBbIX
15 | pa6oTsl oT GaTapew, * M M M N * * cUrHana Kaxayto
nepeoe npeaynpexaeHue cekyHay
Meperpyska B pexume HenpepbiBHbIA
16 | pabotbl oT GaTapenu, * * [ ] npeaynpexaaoLLmi
oTKIoYeHne curHan
HenpepbiBHbIN
17 | Meperpes * * [ ] @ rpenynpexpaiowmin
curHan
HenpepbiBHbI
18 | Owwubka uHeepTopa * * [ ] @) rpenynpexaatoLumin
curHan
MpumevaHue

b ¢

Ny
1N

= CBETOAMOAHbIV MHOMKATOP ropuUT
= CBETOAMOAHbIN MHAOMKATOP MUraeT

= COCTOAHNE VIHLI,VIKaTOpa/ZiByKOBOFO CurHasna He onpeaerieHo,

He UMeeT 3Ha4yeHus Ans oTobpaxaeMoro pexxuma paboTbl
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O630pHasa Tabnmua cBeTOAUOAHbIX
MHAMKaTopoB/npeaynpexaarowmx curHanos (npoaorxeHuve)

CBeTOoAMOAHBbIN wu,qux:;'op (cm. rnaBy 8 Ha Mpeaynpex-
Ne Pexunm pabotbli cTp. 47) Oarowumn
QPPOO0V0O0O0O
KopoTkoe 3amblkaHue HenpepbiBHbid
19 .5 BbIXOAE * * * [ ] npeaynpexaatoLLmii
curHan
HenpepbIBHbI
C6ou HanpsikeHusl Ha o
20| e ) ¢ ) ¢ - @ |npenynpexaatoLwit
curHan
Owmbka B KOHTYpe
94| mocTosHHorO Toka; * [ ] ::: [ I _IE 3BYKOBOW CUrHan
BO3MOXHasi HEMCNPaBHOCTb KaXayto CeKyHay.
aKkkymynsitopa
29 HeucnpaBHocTb 3apsigHOMO * * * [ ] - |- :ennpeé)bm;;lﬁm
YCTPOWCTBA akkyMmynsaTopa P nycﬁr::i L
HevcnpaBHocTb 1 3ByKOBOW curHan
23 BEHTUNSATOPa * * * ;- .- KaXayto CeKyHAay.
HewncnpaBHocTb B HenpepbiBHbIN
24| BbixoaHOM pene 3 ( > | B | npenynpexaatoimii
nHBEpTOpa curHan
Owwnbka obmeHa HenpepebiBHbiit N
25| L ohnbivn D, ¢ | [ @ | npenynpexpatowmit
curHan
26 Owwnbka npu pabote B * * * * (] 0 ge”npeé)b'B;}z'ﬁMﬁ
napannenbHOM pexume P ”ycﬁrﬁ =
MpymeyaHue.
* = CBGTO,EI,VIO,D,HbIVI UWHOUKaTOop roput
::: = CBGTO,EI,VIO,EI,HbIVI NMHOUKaATOp MUraeTt
Il = COCTOAHME I/IH,D,VIKaTOpa/3ByKOBOFO CuUrHana He onpenerieHo;

HEe MMEeET 3Ha4YeHnda and 0To6pa>KaeM0ro pexunma pa60TbI
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8.2

8.21

OwWwnoKNn

PROTECT 1 otobpaxaeT nogpobHble cooblieHnss o6 owmbkax,
KOTOpble MNO3BOMSAKT BaM WAW  NepcoHarny, BbINOMHAOLWEMY
TexHu4eckoe obcnyxuBaHue, ObICTPO M TOYHO BbISBUTb U
npoaHanuanpoBaTb BCe BO3HMKaWLIME HeucnpaBHocTU. [anee
npuBeAeHbl PEKOMEHOOBAHHbIE OEeNCTBUS/peLleHns, No3BonsLwme
YCTPaHUTb OLWMOKM, MCNONb3ysa onncaHus owmnbok B rnase 8.1.2

Coo0OLieHuns o6 owmbkax

CoobuweHue/uHgukaTop

MpuumnHa

PelwueHune

MHgukaTopbl He ropsT,
3BYKOBOW CUrHasn He nogaeTcs,
npw aToM cuctema
NOAKITOYEHA K CeTun
3ANEeKTponuUTaHus.

Hanps»keHne B cetun
3ANEKTponuUTaHmsa uunm
Ha akKymynarope
HaxoauTCs BHE
AOMyCTUMbIX NMpenenos.
BoamoxHo,
aKKyMyrnaTop
NMOSTHOCTLIO Pa3pPsKEH.

MoBTOpHO NpoBepbTE
noAkKntYeHme K cetTn
3ANeKTponuTaHus.
MpoBepbTe Takke
pe3epBHbI NaBKUin
npegoxpaHnTernb

N MUHNAaTIOPHbLIN
npepbiBaTenb
HanpsHKEHNs1 CeTU.

HanpsxeHue B ceTu
COOTBETCTBYET TpeboBaHMAM,
Ho MBI He nepekntoyaeTcs
Ha Oarnac.

MpepoxpaHutenbs
BXOJHOIO HaNpPsPKeHUs!
OT CeTu HaxoguTcsa B
nonoxeHmn «OFF»
(BbIKIT)

MepekntounTe
MUHNATIOPHbIN
npepbiBaTenb
HanpshKeHnsi CeTn B
nonoxeHue «ON» (BKIT)

CBeToanoaHbIn nHANKaTop
«Line» (Jlunus) muraer,
CBETOANOAHbIN NHAMKATOP
«Battery» (AkkymynsTop) roput

HanpsbkeHne n/vnu
YyacToTa B CeTH
3NEKTPONUTaHUS
BbIXOOWT 3a
AonycTumble npegensi

MpoBepbTe ceTb
3ANeKTponuTaHus
(HanpsbkeHue, 4acToTy)

lopAT cBETOAMOOHBIE
nHgukaTopbl «Inverter»
(NHBepTOp) 1 «Battery»
(Akkymynatop) Kaxable 4
CeKyHAbl MoJaeTcs 3BYKOBOM
curHan (paboune coctosiHms 7-10)

[opAT cBeTOaMOAHbIE
nHankaTopsl «lnverter»
(MHBepTOp) 1 «Battery»
(AkkymynsTop) Kaxayto cekyHay
nogaeTcs 3ByKOBOW cUrHarn
(pabouee coctosiHne Neb).

Mopaya HanpsxxeHns

OT ceTu npekpaLleHa.
ABTOMaTn4eckoe
nepeksto4YeHne B PEXUM
paboTbl OT
aKkkymynsaTopa.

MonpobywnTte
BOCCTaHOBMTb
HanpsbkeHne oT ceTu
(BO3MOXHO, cpaboTan
npenoxpaHuTens B
KOHTYpE BTOPUYHOIO
pacnpegerneHus).
Ecnu 3BykoBow curHan
pasgaertcs Kaxayto
cekyHay, akkyMynsaTop
NPaKTUYECKU MOSNHOCTbIO
paspshKeH.
HesamengnutenbHo
OTKIIOYMTE BCE CBOE
UT-obopynoBaHue.
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CoobuweHue/vHgukaTop

MpuynHa

PelweHune

"opuT cBETOANOOHDLIN
unHaunkaTtop «Fault» (Owmnbka),
npeaynpexaaroLmin curHan
nogaeTcsi ABaxabl B cekyHay
(onuncanus owmnbok Ne12/13).

Meperpyska B cucreme
MBI.

HesamegnutensHo
CHU3bTE UCMOSIb30BaHMe
moLuHocTtn UBIT,
OTCOEMHUB YacCTb
Harpysku.

MpoaomKkMTENbHOCTL PpaboThl
OT aBapUNHOIo UCTOYHMKA
NUTaHUs KopoYe 3a4aHHOro

AKKYMynsiTopbl
He MOJTHOCTbIO
3apsKeHbl, cTapble nnu

3apsauTte
akkymynaTopbl. Bpems
3apsAaKN AOIMKHO ObITb

3HaYeHus. HencnpasHble He MeHbLLEe BPeMeHWU,
aKKyMynaTopbl. yKasaHHoro B rnase 2.3.
MpoBepbTe 3apsag. Ecnu
npobnema coxpaHsieTcs,
obpaTtuTechb K annepy.
opAaT cBeToanOaHbIE OTknoyeHne Y6egutecsb, 4YTo
nHankaTopsbl «Liney» (JTuHus) no NpuyunHe OTCYTCTBYET Nneperpyska,
n «Fault» (Owunbka), 0oBHapyxeHusi 4yTO BeHTUNaTopLl NBI

noJaeTcsi HenpepbIBHbIN
npegynpexaatroLLmn curHan
(onucanne owmnbkm Ne17).

BHYTPEHHEro neperpesa
215

He 3abMoKMPOBaHbI U YTO
Temnepartypa
OKpyXatoLen cpefbl
HaxoauTcH B
AONYyCTUMbIX Npegenax.
Mopoxaute 10 MUH. ons
oxnaxaeHus npubopa n
BKITFOYMTE €ro NOBTOPHO.

OnwucaHune ownbkm Ne19.

OTKNtoYeHne
BCI€ICTBME KOPOTKOrO
3aMblKaHWA Ha BbIxoae
21530

YcTpaHuTe KopoTKoe
3aMblkaHue. NMoBTOpHO
Bkntounte UBIM n no
oyepeaun nogknunTe
Harpysku.

"opuT cBETOANOOHBLIN HeucnpaBHOCTb Coobwute annepy!
nhankaTtop «Fault» (Owwnbka), B KOHTYp€E MNOCTOSAHHOrO

CBETOANOAHbIN MHANKATOP TOKa unu

«Battery» (Akkymynsitop) HencnpasHOCTb

MUraeT, Kaxayo cekyHay CcUCTEMBI

nopaeTcs Npeaynpexganwmn | akkymynsaTopos.

curHan (onucaHme owndkn 21).

"opuT cBETOAMOOHBIN HeucnpasHocTb UBIT. Coobwmte gunepy!

nhankaTtop «Fault» (Owwnbka),
nogaeTcsi HenpepbIBHbIN
npegynpexaatoLnin curHarn.
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JlononHUTENbHbIE CBEAEHUSA MO OMArHOCTUKE TaKXKe MOXHO HalTu B
Tabnuue B rmase 8.1.2.

Mp  HEBO3MOXHOCTW  paspelwnTb  BO3HUKLWYK  npobnemy
npepsute paboty, Bbiknounte WBIT wn  otcoeguHute WUBI

OT CeTu anekTponuTaHuda. B aTom cnyyae obpaTutecb K Ham Ha
«ropsivyHo»
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PaboTa B napannenbHOM pexume

NMpuHUMN paboTbl

YcTponctea

PROTECT 1 paspaboTtaHbl pgna paboTbl B

napannenbHOM pexumme C UCMNOSb30BaHMEM TEXHOMOMKN N+X (3a4ecb
O3Ha4yaeT u4uUCro YCTPOWCTB, HeobxoaumbiX ONA nodadn
HaNpPsSXXEeHNA Ha HarpysKy, a «X» — KpaTHOCTb pe3epBupoBaHns). [ns
NMOBbILLEHNA MOLLUHOCTU Ha BXxoAde u/unu obecneyeHusa Oonbluen
AOCTYNHOCTU MOXHO MOAKMYMTL OO TPEX YCTPOWCTB OO4HOro Tmna
napannenbsHo.

«n»

NS Hauptverteilung
USV Einspeisung

l

l

e

Parallelfeld / Handumgehung
plus USV Unterverteilung

NS Hauptverteilung

[MaBHbIA KOHTYpP pacnpegeneHvusi HU3KOro
HanpsKeHns

USV Einspeisung

Mutanune NBI

Parallelfeld / Handumgehung plus USV | lMapanneneHoe none/pyvyHor Gannac nntoc
Unterverteilung

KOHTYp BTOpMYHOro pacnpegenenna NBI

OTO npuBOAUT K Cnegyllum KOMOMHAUUSM C MCMONb30BaHUEM
TEXHOMNOIMMn N+Xx:

1 + 0 [Ucnonb3osaHue 1 He 6onee 10, 15 unu bes pesepsupoBaHus
YCTPOKWCTBa 20 kBA

1 + 1 | Vcnonb3sosaHue 2 He 6onee 10, 15 nnn EavHnyHOe pesepBupoBaHue
YCTPOWCTB 20 kBA

1 + 2 | Ucnonb3osaHue 3 He Gonee 10, 15 unu [lBoitHoe pesepBupoBaHme
YyCTPONCTB 20 kBA (MaKc. ypoBeHb pacLunpeHunst)

2 + 0 [Ucnonb3osaHue 2 He 6onee 20, 30 nnu Bbes pesepBupoBaHus
YCTPOMNCTB 40 kBA
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9.2

2 + 1 |Wcnonb3osaHue 3 He 6onee 20, 30 nnu EavHuyHOe pesepBupoBaHue
YCTPOWCTB 40 kBA (Makc. ypoBeHb pacLLmMpeHus)

3 + 0 | Vcnonb3oeaHue 3 He 6onee 20, 30 nnu Bes pesepBrpoBaHus (Makc.
YCTPOWCTB 40 kBA YPOBEHb pacLLUMPEHNS)

Mpn paGoTe B nNapannenbHOM pPeXuMMe C  aKTUBHbIM
pe3epBUPOBaHMEM MPOUCXOAUT aBTOMATUYECKOE NEepekroyeHne B
PEXMM TMOBLILLIEHHON MOLLUHOCTM, ecnu TpeboBaHMsA K BbIXOOHOW
MOLLIHOCTWU NpEeBbILWAT MOLIHOCTL ogHoro 6noka WBI, To ecTb
KPaTHOCTb  PE3epPBMPOBaHUS  YMEHbLUAETCHS WUAM  MONHOCTbIO
ncyesaet. M, HaobOpOT, KpaTHOCTb pPE3epPBUPOBAHUSA aKTUBHOMO

NBI aBTOMaTU4eCKn yMeHbLLaeTcA npu CHWXeHne
3HepronoTpebneHus.
MogkntoveHne 00bl4HO BbIMONHAETCH B rnaBHOM

pacnpegennTtenibHOM KOHTYPE HU3KOro HanpsiKeHUs, KOTOPbIN Takxe
COOEpPXUT BHELUHUW pyyHOW HGamnac c nocrieayrwumMm BTOPUYHBLIM
pacnpegeneHnemM MNOAKIMIOYEHHbIX KOHTYpPOB  Harpysku. Takyto
napannenbHyl0 YCTaHOBKY MOXHO nNpuobpecth B HACTEHHOM
Kopryce, BKMOYalLWeM BHEWHWn pyyHon OGanmnac, a Takke
NUTaIOLLYIO JIMHUIO U NNaTy pacnpeaeneHus Harpy3skn oT AEG Power
Solutions, y cBoero cneuuansHoro gunepa.

HacTtpouka/nogknio4veHue nnartbl Ana paboTbl B
napansnenbHOM pexume

MNoakntodyeHne K cetn kKaxgoro otaenbHoro MBI BbinonHaeTcs B
COOTBETCTBMU C UHCTPYKUMAMU B rnase 5.

MookntoyeHne K TpexdasHon cetn ans kaxgoro VMBI
AOIMKHO MMETb OAHYy WM Ty e nocnefoBaTenbHOCTb
das, To ecTb nNuTaHne Ha Bce MBIl nogaetcs yepes
BXoAHble Knemmbl L1, L2 n L3 kaxabln pas no Ton xe
dase (He nepenyTtatb!).

B pexume 6amnnaca VBIT ¢gasa L1 ucnonbsyetca ans
NOOKNKYEHNA  OgHOha3HOM  Harpyskm K  CceTu
anekTponuTaHus. HanpskeHne Ha UeHTparibHbIn
BHELLUHUA pydHOW Gannac, KOTOpbIA LOSMKEH UMETb
KOHCTPYKLUMIO C OOHMMW MOfcaMn, TakkKe LOSMKHO
nogasaTbCs Yyepes 3Ty pasy L1.

Bce Bbixogbl VBl nogkntoyatloTcss ¢ MCNOMb30BaHUEM LUWMHbI ONd
paboTbl B nNapannefnibHOM pexume 4Yepe3 pasbeanHUTEnb.
Cnepnynte NHCTPYKLMAM B rnase 5.

Ons BxogHoro wn BbixogHoro nposogoB WBI Heobxogumo
cobnogate crnegywllee nNpaBuMo: pasHuua Mexgy npoBogamum
anuHon He 6Gonee 20 M gomkHa coctaBnaTb He 6onee 20% Ha
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9.3

kaxxabin MBI nnu He 6onee 10%, ecnu anuHa NnpoBoga cocTaBnseT
> 20 m Ha kaxabin UBIT.

HeobxogmMmo yaanuTb NepeMbIYKY, YCTaHOBEHHYIO U3roToBUTENEM
mMexay pasbemamun «JP1» un «JP2» Ha naHenu nogknoyeHun ons
kaxxgoro WBI. PacnpepeneHne Ha Bbixoge WBI Takke [OOMKHO
OCYLLECTBNATLCSA B COOTBETCTBUM C MHCTPYKUMSMUM B rnase 5. B
4YacTHOCTUW, ANa nNpefoTBpalleHns owmnbok onepatopa B Oyaywem
ybeantechb, UTO oTAeNbHbIE NepeknoYaTenim NoMevYeHbl NpaBubHO.
O6bmeH  gaHHbIMM  MeXxay  napannenbHO  NOAKMHOYEHHbIMU
YCTPOMCTBaAMW BbIMOSMHAETCA Yepes3 25-WTbipbKOBble Kabenu ans
paboTbl B NapannenbHOM pexume, BXOAALLNE B KOMMIEKT NOCTaBKM.

[na aTon uenn cHavyana CHUMWUTE KPbILWKWA napannesibHbIX NOpTOB
(Ne5, cTp. 26/27) n coegnnnte WBIT gpyr ¢ gpyrom, ucnonb3ys
kabenb onsa paboTbl B napannensHoM pexume. Vicnonb3ynte oavH
kabenb ana paboTbl B napannensHOM pexume ans 2 yCTPOWCTB U
OBa kabensa ons paboTbl B napannenbHOM pexume Ans 3 yCTponcTs
(He cospaBanTe KOMbLEBYIO CTPYKTYpPY!).

MNogknioyeHne o6MeHa AaHHLIMU ANA paboThbl B napansenbHOM
pexume

Ans 2 yCTPOWUCTB: Ans 3 yCTPOWUCTB:

R R
R R '

Mocne nogkntoveHuss kabenen pns paboTbl B NapanienbHOM
pexuMme yCTaHOBUTE Ha MECTO paHee CHATble  KPbILKK
napannenbHbix noptoB. [MoBepHute mMx Ha 180°, 4TobGbLI CNOT Ha
KpbILLKE CMOTPEN BHUS.

Terlepb YCTaHOBKa arnapaTtypbl 3aBepLiueHa.

R

Pa6oTta UBI1 npu napannensHOM NOAKIIOYEHUU

Mpouecc 3anycka He npeacTtaBnsieT CNOXHOCTENW, He Tpebyet
npeaBapuTenbHOro obyyeHna M B LENOM MNOXOX Ha npouenypy,
onucaHHyto B rnaee 6. WHOukaTopbl B pexume napannenbHoro
NOAKM4YeHNss paboTtaldoT B TOYHOCTM B COOTBETCTBUM C
onucaHuem gns otaenbHbix Bl B rmase 8.
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9.3.1

3anyck

Ybegutecb, 4YTO BCE TMOAOKMOYEHUSA BbINMOJIHEHbI B
COOTBETCTBMM C MHCTPYKLMSIMU MO YCTAHOBKE.

Yb6eautecs, 4To BCE Harpy3ku BbIKITHOYEHbI.

Ybeantecb, YTO BCe nepekntodartenn pyyHoro 6avnaca
«maintenance switch» (nepekntoyaTens ans
TexHuyeckoro obcnyxusaHusa  (Ne3, cTp. 26/27) Ha
3agHen naHenu kaxgoro WBIT nepesBegeHbl B
nonoxeHune «Bypass» (bavnac) wn 4TtO0O  BCe
MUHMATIOPHbIE NpepbiBaTenn HanpsbkeHnsa cetn (Ne2,
CTp. 26/27) Ha 3agHen naHenu kaxgoro VBl Haxoaatcsa
B nonoxeHunn «OFF» (BbIKI).

[MpoBepbTe  MOMOXEHME  LIEHTPANbHOrO  BHELUHEro
pydyHoro 6annaca. OH [OOMKEH HaxoauTbCs B
nonoxeHun «Bypass» (bannac), To ecTb HanpsikeHue
NOOAaeTCsa Ha LUMHY Harpy3ku OT CETU AEKTPONUTAHUS.

3akponTte BCe pasbeauMHUTENN Ha BbIXOAE KaXaoro
MBI, To ecTb nogkntounTte Bbixon kaxaoro NBI1 k wnHe
Anst paboTbl B NapannenbHOM pexume.

3aTem BCTaBbTE pe3epBHbIE MiaBKME NpeaoxXpaHnUTeNn B
rMaBHbIM KOHTYP pacnpefeneHns HU3KOro HanpshKeHus
(roe ueHTpanbHbI BHELWHWA pydyHOW Bawnnac, a Takke
otaenbHble cuctembl WBI1 nogknioveHbl K ceTu
3NEKTPONUTaHUA Ha BXOAE) UMM BKNOYMTE 3alUUTHblE
nepeknoyaTenv COOTBETCTBYIOLLEN NIMHUN.

Tenepb nogaya  HanpsbkeHUA  HA  Harpysky
BbIMONHSAETCHA Yepes LEeHTPasrbHbIA BHELUHUIA PYyYHOW
Gannac, a HanpsbkeHue Ha WwuHy ans paboTbl B
napannenbHOM pexume — 4yepe3 MHTErpupoBaHHbIE
pyyHble Gannackl kaxgoro MBI, OgHako wuHa gns
paboTbl B NnapannenbHOM peXxnumMe U LUMHA Harpysku
eLe He NoaKITYeHbl APYr K Opyry.

Tenepb nocrnegoBaTenbHO aKTUBMPYWUTE MUHUATIOPHbIE
npepbiBaTeENM HanpshkeHus cetn (Ne2, cTp. 26/27) Ha
kaxxgom UBI. MNepeseagute mx B nonoxeHne «ON» (BKI1).

lMepeBeante  nepeknoyaTenu  pyyHoro  Gamnaca
«maintenance switch» (nepekntoyaTenb ansa
TexHudeckoro obcnyxuBanus) (Ne3, cTp. 26/27) Ha
3agHen naHenu kaxgoro MBI obpaTHo B nonoxeHue
«UPS» (MBIM). Mo 3aBepLieHUN NOBTOPHO 3aKpenurte
KpbIWwKn Ha Bcex MBI, ncnonb3ya paHee n3BnevYeHHble
4 BWHTA.
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10.

11.

Tenepb HanpsbkeHMe Ha WWHY Ans paboTbl B
napannenbHOM pexvme nogaetcs yepes
WHTErpuvpoBaHHbIE MepeknyaTenn 3neKkKTPOHHOro
b6annaca wucnonb3yembix cuctem WBI. TNpoBepbTe
paboyee COCTOSiHME Ha nMaHenu uHOAUKaTOpPOB
kaxxgoro MBI = bannac (rnaea 6.1.3).

Tenepb akTMBMPYWUTE UEHTpanbHbi BHELWHUN PYyYHOW
bannac: [lepeknoyntecb U3 nosioxeHus «Bypass»
(bannac) B nonoxeHne «UPS operation» (PabGoTta
NBIT), To ecTb NOAKMOUMTE LUNMHY Harpysku K WnHe onsg
paboTbl B napannesnbHom pexume UBIT.

[na aToro wmcnonb3ynTe nepeknovatens pPyvyHOro
Gavnaca C nepekpbiBawWMMM  gpyr — agpyra
nepeknioYarLWmMMmn  KoHTaktamm, obecneunsaroime
HenpepbIBHY0 No4avy HanpsXKeHUsl Ha Harpysky, TO
€CTb MOSIHOCTbK  UCKNIYalLWmMe nepepbiBbl B
3NEKTPONUTaHKSI.

Tenepb BkounTe nHBepTopbl cuctem WUBI1. Ons atoro
nocnegosatenbHo Haxmute kHormkn ON  (BKJ1) Ha
KaXkOoMm NBI, yoepxumsas nx Ha)aTbIMU
NpUBIN3NTENBHO 2 CEKYHADI.

MNocne BkmoveHuss kaxabin  WBI  BbinonHseT
CaMOomnpoOBEPKY W CUHXPOHU3NPYETCA C LUMHOW [O)1s
paboTbl B NapannenbHOM pexume, npu  3TOM
nocrnenoBaTenibHO  BKMNIOYMAOTCA WM BbIKNHOYATCSA
CcBeTOAMOLHbIE NHONKATOPbLI COCTOSIHUSA MOAKMHOYEHHOW
MOLLHOCTM M aKKyMYmnsiTOpoB B Mopsiake BO3pacTaHus
3HavYeHun. Hepes HecKosbKO CeKyH[, Mnocrie ycrneLHoW
CYHXPOHM3aUMM BCEX WHBEPTOPOB 3aroparoTcd BCe
cBeToauoaHble MHAMKATOPbl MHBEPTOPOB Ha Bcex MBI,
YTO O3Ha4aeT, 4YTo cuctembl MBI Tenepb paboTtaloT B
HOpMarnbHOM MapanmnenbHOM pexume W  nogaroT
HanpshKeHne Ha WuHy Ans paboTbl B napanienbHOM
pexvme/Harpy3sku.

[MepekntoyaTenb LEHTParbHOMO BHELLUHEro PYy4HOro
Gannaca HeobxoouMO 3aWUTUTbL OT CRyYamHOro
BKMOYeHMsa. Hwukorga He Bkw4YanTe ero, ecnu
cuctembl MBI paboTatoT B pexnme nHBepTopa.

Mpn oTobparkeHnn BCEX MHOMKATOPOB B COOTBETCTBMM C
OnuMcaHVeM BKINKOYUTE Harpyskv oaHy 3a apyron. [pu aTom
crnegute, 4Tobbl MakcuMarnbHO OOMYCTUMOE HanpsKeHue,
nogaBaemoe Ha Harpysky cuctem WBI1, He 6bino
npesblleHo. Takke y4duTbiBanUTe pe3epBHbIE MOLLHOCTU
Ha criyyan, ecnm noTpebyeTcst akTMBHOE pe3epBMpOBaHIE.
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9.3.2

N3meHeHun B napanneanoﬁ cucrteme

Utobbl nobasutb MBI B napannenbHyto cuctemy unu yaanutbe NBIT
13 napannenbHOn CUCTeMbl, CHa4ana Hajo BEPHYTb CUCTEMb MBIl B
pexum paboTtbl Yepe3 BAUMAC.

. lMogayva HanpsKeHUst Ha Harpysky
BbINOSTHAETCH OT CETU 3reKTponuTaHus!
I (Mpwn aTtom 3awmTta vepes UBI oTcyTcTByET).

CHavana nocnegoBaTenbHO OTKAOYNTE UHBEPTOpbl cuctem WBI,
HaxaB kHonkn «OFF» (BbIKJ1). Bce cuctembl Bl paboTatoT yepes
nepekniyatens cratmyeckoro  OGawmnaca/6amnac. [lpoBepbTe
COCTOsiHME paboTbl Ha paboumx naHensx. [anee BkAw4YUTE
NHTerpupoBaHHble pydHble Gamnacbl (Ne3, ctp. 26/27) Ha 3agHen
naHenun kaxgoro MBI [Ona atoro cHavyana yganute 4 BWHTa Ha
KpbILLKaX Ha 3agHen naHenu.

lMepeBeanTe MUHMATIOPHbIE MpepbiBaTeENU HanpskeHns cetn (Ne2,
cTp. 26/27) B nonoxeHune «OFF» (BbIKJT). Wcnonb3ywnte
LeHTpanbHbI BHELWHUW py4yHOM Bannac gng nogadm HanpsKeHus
HENnoCpPeaACTBEHHO Ha Harpysku, TO eCTb BKNOYMTE paboTy uepes
6annac n ybepute nogady Hanps>keHUs Ha Harpy3ky ¢ WwWuHbl BIT.

HanpsikeHne Ha kaxgom WBIT oTknovaetcs B rfaBHOM KOHType
pacnpefeneHns HU3KOro HanpsXXeHud. Tenepb MOXHO pacLuMpuTb
WM COKpaTUTb CBOK NapannenbHyto cuctemy. OO6palsante
BHMMaHWe Ha nepembldykn JP1/JP2 n kabenn pgna paboTtbl B
napannensHoM pexume. Nocneaytollee BKNIOYEHWE BbIMOMHAETCSH B
COOTBETCTBUM C NHCTPYKLMAMMU B rnase 9.3.1.

. UTtobbl TONbKO OTkMounTb MBI B napannenbHown

cucteme, Haxmute kHonky « OFF» gBa pasa nogpsa.
I Taknm 06pa3oM MOXHO OTKMIOYUTL  OTAEerNbHble
cuctembl WBIM  oT wuHbl ans  pabotel B
napannesibHOM pexume.
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10.1

10.2

10.2.1

TexHUn4yeckoe obcnyxmBaHune

YctponctBo PROTECT 1 cooepXut camble COBPEMEHHbLIE
M3HOCOCTOMKME  KOMMOHEeHTbl. OpgHako, 4Tobbl obecneyunTtb
HEnpepbLIBHYIO  OOCTYMHOCTb n HaZEeXHOCTb  YCTPOWCTBA,
pekoMeHOyeTCs perynspHo (kak MWUHUMYM Kaxable 6 mMecdueB)
NpPoBOAUTb BU3yalbHble MPOBEPKU (B NEpBYD oyepedb MPOBEPKY
aKKyMynaToOpOB U BEHTUNATOPA).

OCTOPOXHO!

Y6eautecnb, UTo paboyas 0b6nacTtb OropoxeHa,
n Bcerga cobnoganTte npaBuna TEXHUKN
©esonacHocTu!

3apsaka akkymynaTtopa

AKKYMYNSITOp aBTOMaTUYECKUN 3apsKaeTCHa Npu NOAKMIYEHUN K CETU
3MEKTPONUTaHNUS BHE 3aBMCUMMOCTU OT pexmma paboTbl. Ha aTo
yKasblBaeT ropswumm cseToamMoaHblin mHaukatop Load (Harpyska)
(cm. Takke rnasy 4.4.2).

NMonHoe BpeMs 3apsdku  akkymynatopa nocrie  ANUTEeNbHOro
npebbiBaHMs B paspsiKEHHOM COCTOSIHUM B 3HAYUTESNbHOW CTEMNEHU
3aBUCUT OT 4YUcCNa [JOMNOSTHUTENbHbIX BHELIHUX aKKyMYNATOPHbIX
6nokos (cM. rnasy 2.3).

NMpoBepku

Heobxogumo npoBoauTb cnegywowme paboTbl MO TEXHUYECKOMY
00Cny>XMBaHMIO:

3apava NHTepBan OnucaHune B
BusyanbHas nposepka 6 mecsueB rnaese 10.2.1
MpoBepka akkymynsitopa/ | 6 mecsaues rnaesax 10.2.2/
BeHTUNATOpAa 10.2.3

BusyanbHasa npoBepka
Mpwn BM3yanbHOW NpoBepke yoeanTecs, YTo...

¢ B CuUCTeMe OTCYTCTBYHOT MexaHn4yeCcKne noBpexgeHna m
B HEE HE Mnonarnu nocTtopoHHMe npegmeThbl,

¢ B yCTpOﬁCTBe He CKOMUITUCb 3J1IEKTPONpOBOAALLLAA MPA3b
UINn Nblisb,

¢ CKONmBLLAACA Nbifib HE BINUAET Ha TeEnnooTBoA U Tennootaady.
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10.2.2

10.2.3

OCTOPOXHO!
o BbinonHeHna cnegyowmnx pabot PROTECT 1
HeobxoaMMOo OTCOeAUHUTL OT MCTOYHUKA NUTAHUS.

Mpu ckonneHun GOoMnbLIOro KONMMYEecTBa NbiM B KayecTBe Mepbl
NPeaoCTOPOXXHOCTM YCTPOWCTBO CreayeT O4YUCTUTb C  MOMOLLbIO
CTPyM HanpaBfieHHOro BO3Ayxa, 4ToObl 06ecneynTb MpaBUIIbHYIO
TennooTtaauy.

PerynsipHoCTb NpOBEAEHUSI BU3yarbHbIX MNPOBEPOK B GONbLUOW
CTENEeHN 3aBUCUT OT COCTOSIHUSI MecTa YCTaHOBKM.

MpoBepka akkymynaTopa

Mpn  perynspHbIX MNpPOBEpPKax €eMKOCTU MOXHO OOHapyXuTb
nporpeccupyroLlee ctapeHue cucteMbl akkymynatopoB. Kaxable 6
MecsiLieB BbIMOMHANTE U3MEPEHUS U CpaBHUBaNTe obecneymBaemoe
Bpems paboTbl B aBTOHOMHOM peXume, Hanpumep, uMmntupysa coom
B CETU anekTponuTtaHusa. B 3ToM crnydae noakntoyYeHHble yCTpoucTBa
OOSMKHbI  Bcerda notpebnate npubnuantensHO OAHY M Ty Xe
MOWHOCTb. Ecnn 3710 Bpems 3HauMTenbHO coKpalwiaetcs Mo
CpaBHEHMIO C NpeablaywuMm unamepeHvem, obpatutecb K HamMm Ha
«rOPSAYYO» NUHUIO (CM. CTp. 4).

MpoBepka BeHTUNATOpPA

PerynspHo npoBepsanTe BEHTUNATOPbLI HA Hanuyue CKOMNIeHUn nbiim
N BO3HMKHOBEHME 3aMETHbIX HETUMNUYHbLIX LWyMoB. Heobxogmmo
oynwatb BO34YyX03abOPHUKN.

60



11
11.1

11.2

11.3

XpaHeHMe, AC€MOHTaX U YTUIIN3auus

XpaHeHue

AnutensHoe XpaHeHune akkymynsitopa 6e3
perynsipHov 3apsiaku U paspsiokn MOXeT MPUBECTU K
HeobpaTUMOMY NOBPEXAEHUIO aKKyMynaTopa.

Ecnun akkymynstop xpaHuTca npym kKOMHaTHou TemnepaTtype (20 °C —
30 °C), oH ByageT aBTOMaTMYECKM paspsxaTbecs Ha 3-6% B mecsu, no
NPUYNHE BHYTPEHHUX peakunin. N3berante xpaHeHUs akkymynaTopa
npu TemnepaTtypax, npeBbllawmx KomHaTHyw. [lpn Gonee
BbICOKMX TemMnepartypax paspsaka byaeT npomcxoantb boicTpee.

XpaHuMble NpU KOMHATHOM TemnepaTtype akKyMynaTopbl criegyet
nepesapsXaTtb Kaxable LWeCTb MecAaueB, 4YTOObl COXpPaHUTb UX
MOJSTHYO EMKOCTb U CPOK CIyX0bl.

. [lo nomeweHns Ha XpaHeHue nogcoeauHuTe
yctponctBo PROTECT 1 Kk ceTn anekTponutaHus,
I 4YTOObI aKKyMynATOpP ObIfT MONMHOCTLIO 3apsiKeH. Bpems
3apagkM  OOMKHO  OblTb  HE  MeHblue BpeMEHW,

ykasaHHoro B rnase 10.1.

deMoHTax

Mpn [OemMoHTaxe cucteMbl cobnwogante nopsgok, obpaTHbIN
nopsaKy YCTaHOBKM.

YTunusaums

Ons  3awuTbl OKpyXawlwen cpeabl U B LENsX BTOPUYHON
nepepaboTKM MNpUM  OKOHYATENBHOM  U3BATUN  CUCTEMbI U3
aKcnnyaTauun yTUNU3NpynTe oTaeNbHble KOMMOHEHTbl CUCTEMbl B
COOTBETCTBMM C HOpPMaTUBHbIMK TpebosaHuaAMU. [MoMHMTE, YTO
HapylleHne aTux TpeboBaHWA MOXET nNpuUBECTU K cyaebHoMmy
npecneaoBaHuio.
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12.1

Cnncok TepMMHOB

TexHn4yeckasn TepMUHOINOIrnA

Perynatop HanpspkeHus
MOCTOSIHHOIO TOKa

Nnce

3awuTta obopyaoBaHus

IGBT

Knacc D

CeeToamnoaHbIN MHankKaTop

PFC

PWM

SNMP

VFD

\

VFI

Tun cxembl 4N NOBbILLEHNS Hanps>XeHna noCTOAHHOIo Toka Ao bonee
BbICOKOIo 3Ha4eHus

Mepekntovatens ctatndeckoro Gannaca

TepMUH 13 TEXHOMNOMIN 3aLLMTbl OT BPOCKOB HanpsPkeHus Knaccuyeckas
cxema 3aLmThbl OT GPOCKOB HAMPSPKEHUSI B CETU SMEKTPOMUTAHMS COCTOUT
13 rpo303aLLMTHOrO pa3psigHuka (knacc B), 3awmTsl oT neperpysku no
HanpsbkeHuto (knacc C) u, HakoHeL, Tak Ha3bIBaeMbI 3aLmThbI
obopypnoBaHusa (knacc D). Cm. Takke

http://www.phoenixcontact.de (tema « TRABTECH»)

BuynonspHbIi TPaH3NCTOP C N30NMpOBaHHbIM 3aTBOpoM (Insulated Gate
Bipolar Transistor) HoBeLas KOHCTPYKUMS BbICOKONPOU3BOAUTESbHbIX
TPaH3MCTOROB C MUHUManbHbIMU TpeboBaHUSAMMU

K ynpaenstowern mowHocTn (ctpyktypa MOSFET)

N MUHUMarbHbIMU NOTEPSIMU Ha BbIXOAE (CTPYKTypa GunonsipHoro
TpaH3ucTopa)

Cwm. «3awumTta obopygoBaHusA»

ONEKTPOHHbIV NOMYNPOBOAHUKOBBLIN KOMMOHEHT, UCMONb3yeMbli s
noaa4vn onNnTUYECKUX CUTHAIOB.

KomneHcaums peakTMBHOW MOLLHOCTU

(Power Factor Correction)

Tun cxemMbl ANst CHUXKEHUSA O MUHMMYMa BO3MYLLEHWI B
3HeprocuctemMe (0COOEHHO BaXXHO MPW NOAKIIOYEHUN HEMUHENHBIX
Harpysok)

LL|VIpOTHO-VIMI'IyJ'IbCHaF| Moaynauma

(Pulse Width Modulation)

30eck 03HaYaEeT TUM CXeMbl s CO34aHWsl CUHYCOMAAnbHOro
HanpsbKeHUst MakcMMarbHOro ka4yecTBa Ha OCHOBE No4aBaeMoro
HanpsAXXeHnd NOCTOAHHOIO ToKa

lMpocTon NPOTOKON CETEBOIO yNpaBeHus

(Simple Network Management Protocol)

MpoTokon, YacTo Ncnonb3yeMbivi B CETSX AN YNpaBneHns
KOMMOHEHTaMM

BbIxo4HOE HanpshKeHWe 1 YacToTa B 3aBUCMMOCTM OT NapaMeTpoB B
ceTu anekTponuTaHus. Beixog VMBI 3aBucKT oT konebanum
HanpsXXeHUsa 1 4acToTbl B CETU anekTponuTaHus. bonee paHHee
obo3HauyeHune: OFFLINE

BbixogHOe HanpsbkeHne BHE 3aBUCUMOCTH

OT NapameTpoB B ceTu anekTponutaHua Beixoa VBl 3aBucut ot
konebaHui YacToTbl B CETM ANEKTPOMNUTAHNS, HO HaMNPsXKEHME B CETU
obpabaTbiBaeTcs 3NeKkTpOHHbIMW/NACCUBHBIMY BriIOKaMu perynmpoBKu
HanpsbkeHus. bonee paHHee o6o3HaveHne: LINE-INTERACTIVE

BbIxogHOe HanpspkeHWe 1 YactoTa BHE 3aBUCUMOCTW OT NapameTpoB B
ceTu anekTponuTtaHud. Boixog UBI He 3aBucut

OT KonebaHWi HaNPsXKeHUs U YacToTbl B CETU aneKkTponuTaHus. bonee
paHHee o6o3Ha4veHue: ONLINE
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ApxaHreAbck (8182)63-90-72
AcTaHa (7172)727-132
AcTpaxaHb (8512)99-46-04
BapHaya (3852)73-04-60
BeAropoa (4722)40-23-64
BpsHck (4832)59-03-52
BAaaauBocTOK (423)249-28-31
Boarorpaa, (844)278-03-48
Boaoraa (8172)26-41-59
BopoHex (473)204-51-73
EkaTtepuH6Gypr (343)384-55-89
WBaHoBo (4932)77-34-06

Wxesck (3412)26-03-58
UpkyTck (395)279-98-46
KasaHb (843)206-01-48
KaauHuHrpaa, (4012)72-03-81
Kaayra (4842)92-23-67
Kemeposo (3842)65-04-62
Kupos (8332)68-02-04
KpacHoaap (861)203-40-90
KpacHospck (391)204-63-61
Kypck (4712)77-13-04
Auvneuk (4742)52-20-81

Kuprususa (ak)312-96-26-47

MarnuToropck (3519)55-03-13
Mocksa (495)268-04-70
MypmaHck (8152)59-64-93
Ha6epexHbie YeAHbl (8552)20-53-41
HuxHuii Hosropoa, (831)429-08-12
HoBokysHeuk (3843)20-46-81
HoBocubupck (383)227-86-73
Omck (3812)21-46-40

Open (4862)44-53-42

OpeHbypr (3532)37-68-04

MNeHsa (8412)22-31-16

Poccus (495)268-04-70

Mepmb (342)205-81-47
PocToB-Ha-AoHy (863)308-18-15
PasaHb (4912)46-61-64

Camapa (846)206-03-16
CaukT-MeTepbypr (812)309-46-40
CaparTos (845)249-38-78
CeBacTonoAb (8692)22-31-93
Cumdbeponoab (3652)67-13-56
CMoAeHck (4812)29-41-54

Coum (862)225-72-31
CTtasponoAb (8652)20-65-13

KasaxcTaH (772)734-952-31

www.aeg.nt-rt.ruv | | age@nt-rt.ru

CypryT (3462)77-98-35
Teepb (4822)63-31-35
Tomck (3822)98-41-53

TyAa (4872)74-02-29
TioMeHb (3452)66-21-18
YAbsHOBCK (8422)24-23-59
Ycpa (347)229-48-12
Xa6aposck (4212)92-98-04
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