sTaTalals}l
D00OT

[®]
=
[ole]

sTaTalaTsalalsloTololalslalalslalsalaTalaTaTaTalals

HenpeB3ongeHHas MOLWHOCTb

NBl1 cemenctea Modulon
kKoMnaHmn Delta

Cepua DPH, 3-x casHble
20-80 kBA/ 20-120 kBA

PyKO BOACTBO MOoJsib3oBaTesii

A NELTA

www.deltapowersolutions.com Smarter. Greener. Together.


http://www.deltapowersolutions.com/

AAHHOE PYKOBOACTBO HEOBXOAMMO COXPAHUTb

B HacTosiLLIEM PYKOBOACTBE COAEPXKATCS MHCTPYKLIMMN U NpeaynpexaeHnsl, Kotopble
crneayeT cobntogaTtbh Npu yCTaHOBKE, 3KCMnyaTauuun, XpaHeHnu1 u obenyxvmeaHum
AaHHoro nsaenus. HecobnogeHue aTux MHCTPYKUWIA U NpeaynpexaeHunii npueseaeT
K @HHYNMPOBaHMIO rapaHTuu.

AsTopckue npaea © 2020 komnaHum Delta Electronics Inc. Bce npasa 3awmweHbl. Bce npaBa Ha
AaHHOe pYKOBOACTBO Monb3oBaTens (Oanee — pPyKOBOACTBO), BKIOYas coaepxaHue,
NHOPMALIMIO N YNCOBbIE 3HAYEHWUS, HO HE OrpaHMYMBasiCb UMW, ABNSAIOTCSA UCKIOYNTENbLHON
cobcTBeHHOCTb0 koMmnaHun Delta Electronics Inc. (ganee — Delta). PykoBoactBo moxet
NPUMEHATLCHA TONBbKO B OTHOLLEHMM JKCMyaTalumMm U NCNonb3oBaHUA AaHHOro nsgenus. fiiobas
dhopma nepegaydum, KONMPOBaHUS, pacnpocTpaHeHns, BOCNPOM3BEAEHUS, U3MEHEHUS, NepeBoaa,
UMTUPOBAHUA WM UCMONb30BaHUA [OAHHOTO PYKOBOACTBA, MOMHOCTBIO MMM 4YaCTUYHO,
3anpeweHa 6e3 npegBapuTenbHOr0 MUCbMEHHOrO paspelleHus komnaHum Delta. Nockonbky
komnanus Delta HenpepbiBHO COBEPLLEHCTBYET M pa3BuBaeT CBOI NPOAYKLMIO, OHa OCTaBnseT
3a cobow npaBo B noboe Bpems BHOCUTb M3MEHEHUS B MHGOPMaUMIO, COAepXallylcs B
HacTosLeM pykoBoacTBe, 6e3 06a3aTenbHOro yBe4oMNEHNS Kakux-nnbo nuuy, 0 TakMx npaBkax u
n3meHeHusx. Komnanusa Delta npunoXxuT Bce BO3MOXHbIE YCUnnA Ans obecrneyeHns TOHHOCTU U
MONHOTLI HacTosdwero pykosoactsa. KomnaHua Delta oTka3biBaeTcst OT Kakux-nnbo BUAOB Mnu
dopM nopy4mTenbCTBa, rapaHTMin unu 06A3aTenbCTB, BbIPaKEHHbIX MPAMO WU KOCBEHHO,
BKItOYasi, HO He OrpaHM4MBasiCb MEPEYUCNEeHHbIM, B OTHOLUEHUM MOMHOTHI, 6e30WnbdovHOCTH,
TOYHOCTU AaHHOro PYKOBOACTBA, OTCYTCTBMSA HapYLUEHWI, a Takke KOMMEPYECKUX KayecTB Unm
NPUrogHOCTU PYKOBOACTBA A5 KOHKPETHbIX Lienewn.

Cepusa Modulon DPH I



CopepxaHue

CopaepxxaHue
1. BaxHasa nHcgopmauusa o 6e3onacHoOCTU 1-1
1.1 TpepynpexneHns OTHOCUTENbHO YCTaHOBKU 1-2
1.2 TlpenynpexneHus oTHOCUTENBHO NOAKIHYEHUS 1-2
1.3  Mepbl 6e30nacHOCTM Npu aKChnyaTaumm 1-4
1.4 TlpegynpexneHnsa OTHOCUTENbHO XpaHEeHUS 1-5
1.5 CooTtBeTcTBUE CTaHOApTaMm 1-6
2. BsopgHasa uHdopmauus 2-1
2.1 O6wwue cBegeHus 2-2
2.2 TlpoBepka ynakoBKWM N KOMMMEKTHOCTH 2-2
2.3 OYHKUMU N XapaKTepPUCTUKN 2-4
2.4  BHewHun Bug u pasmepsol 2-7
2.5 Bwug cnepean 2-8
2.6 Bua nsnytpu 2-9
2.7 Bwuacsaagn 2-13
2.8 TpexuBeTHbIN CBETOANOAHBIN MHAMKATOP N YCTPONCTBO 3BYKOBOM
curHanmsaumm 2-14
3. Pexumbl paboTbl 3-1
3.1 TlNoakntoyeHne K OOHON NNHUW NUTAHUS 3-2
3.1.1 Pexum gBonHoro npeobpasoBaHusi, MOAKMYEHNE K OOHON NIMHUN
nuTanus, ogmH NBI 3-2
3.1.2 BaTapenHbIn pexxmnm, NogkrtoyeHme K ogHon nuHum ogHoro UBIMT ------- 3-3
3.13 BatapelHbin pexunm, nogknoyeHne K ogHon nmHum ogHoro UBIMM ------- 3-4
3.14 Pexum pyyHoro 6arinaca, nogknioveHme K 0gHOM fIMHUM NUTaHns
ogHoro BT 3-4
3.15 ECO-pexum, NoaKtoYeHne K ogqHon NUHUKM nutaHus, oanH NBI ------- 3-6
3.1.6 Pexxum npeobpasoBaHnsa 4acToTbl, MOAKITHOYEHNE K OOHOW NIMHUN
nuTanuns, oanH NBIT 3-6
3.1.7 OHeprocbeperalowmn pexxum, NoagKNoYeHne K OgHOM NMMHUM NUTaHNS
ogHoro VBT 3-7
3.1.8 Pexum noBTOPHOIO MCNONb30BaHNSA 3HEPrMK, NOAKMNIOYEHME K OOHOWM
nNuHUKM NuTanna ogHoro NBIT 3-8
3.19 Pexxum gBonHOro npeobpasoBaHusi, MOAKITOYEHNE K OOHON JIMHUN
nuTaHus, napannensHsie VBT 3-9
3.1.10 baTtapenHbln pexxum, NOSKIIYEHNE K O4HOM NINHUN NUTaHUS,
napannensHble MBI 3-10
3.1.11 bBannacHbIin pexum, NOAKMYEHNE K OQHOWN NUHUK, napannenbHblie NBI
3-11

3.1.12 bBannacHbIn pexum, NOSKYEHNE K OAHON NIMHUK, NapanfenbHble
MBI 3-12

3.1.13 ECO-pexum, nogknioveHme K ogHom nnuHum, napannensHole UBI --- 3-14

I A AELTA




3.1.14 3HeprocbeperawLLmii pexxmM, NOAKTYEHNE K OOHON NUHNUN,
napannensHole B 3-15
3.2 TllogkntodeHne K ABYM NMHUAM NUTaHUS 3-16
3.2.1 Pexxum aBonHOro npeobpasoBaHusi, NOAKMOYEHNE K OAHOW JIMHUK
nutaHus, oanH MBI 3-16
3.2.2 BaTapeiHbIn pexum, nogknoyeHne K ABYM NUHUAM NUTaHUSA, OaNH
71578 3-16
3.23 Pexxum pyyHoro 6annaca, nogknioyeHe K AByM NMHUAM NUTaHUS,
oaunH VBT 3-17
3.2.4 Pexnm pyyHoro Gavnaca, NogknoYeHne K ABYM NUHUSAM NMUTaHWS,
oavH BT 3-18
3.25 ECO-pexum, nogkntoyeHne K AByM NUHUSAM nuTaHus, oanH UBI ----- 3-19
3.2.6 Pexxum npeobpaszoBaHusa 4acToTbl, NOAKMOYEHNE K ABYM NIUHUSAM
nutanus, oguH NBI 3-20
3.2.7 OHeprocbeperatoLmin pexmm, NOAKMIYEHUE K OBYM JIMHUAM
nutanua ogHoro NBI 3-21
3.2.8 Pexvm aBonHoro npeobpasoBaHusi, NOAKMYEHNE K OBYM JIMHUAM
nuTaHus, napannensHsie VBI 3-22
3.2.9 BaTapelHbIn pexum, NogKNoYeHne K ABYM JIMHUAM NUTaHUS,
napannensHsie NBI 3-23
3.2.10 bavnacHbIn pexum, NoaKNYeHne K ABYM NUHUAM, NapannenbHble
2158 3-24
3.2.11 Pexwum py4dHoro barnnaca, nogknoveHue K ABYM JIMHUAM NUTaHuS,
napannensHsie NBI 3-25
3.2.12 ECO-pexum, NoAKMoYeHne K AByM NUHMAM, napannensHsie NBMM----3-27
3.2.13  3Heprocbeperatowmin pexxmm, NogKMNoYeHNe K ABYM JTMHUSIM,
napannensHole B 3-28
3.3 T[opsivyee pesepBrpoBaHMe (TONBKO ANs NOAKNIOYEHUS K ABYM JIMHUAM
nUTaHns MUHUMYM aByx VBIT) 3-29
3.4 Pexum obuen 6aTapeu (Tonbko ans napannensHeix MBI, nogcoeauHeHHbIX
K O4HOMY BHellHeMy BaTaperiHoMy Mogynto/Moaynsm) 3-30
4.  WHTepdencol cBA3MN 4-1
4.1 WHTepdpencsl cBaA3n ¢ nepeaHen ctopoHbl MBI npu oTkpbITON nepegHen
asepue 4-2
4.1.1 MopT nogkmntoyeHus gucnnes 4-4
4.1.2 Cyxue KOHTaKTbl ANCTAHUMOHHOIO aBapuMHOro BbIKIHOYEHUS NMMTaHUS
(REPO) 4-4
4.1.3 Cyxuve KoHTaKTbl TeMnepaTypbl BHELLHeN 6aTapeun 4-6
4.1.4 Cyxue KOHTaKTbl COCTOAHMS BHELLUHWUX BbIKITOYATENEN --------------------- 4-7
4.1.5 BbIXxogHble Cyxue KOHTaKTbI 4-7
4.1.6 BxogHble cyxme KOHTaKTbI 4-11
4.1.7 MnaTa napannenbHoOn nepegayn gaHHbIX 4-13
4.1.8 MapannenbHble NOpThI 4-14
4.1.9 Cnot ans cmapT-kapT 4-14
Cepusa Modulon DPH v



CopepxaHue

4.1.10 Tloptbl USB 1 RS-232 4-15
4.1.11 TlnaTtbl BCNOMOraTesibHoOro NMTaHus 4-15
4.1.12  KHonkwu 3anycka 6aTtapen 4-16
4.1.13 TlMoakntoyeHne nopta REPO, cyxux KOHTakToB, NOPTOB NapannensHom
nepegauum gaHHoelx, USB n RS-232 4-17
4.2  WNHTepdpelicbl CBA3N Ha 0OpaTHOM CTOPOHE CEHCOPHOM MAHESTN ------===========--- 4-21
YcTaHOBKa 1 3aNeKTPOMOHTaX 5-1
5.1 T[lepepn yCTaHOBKOW MU 3NEKTPOMOHTAXXOM 5-2
5.2  YcnoBus yCTaHOBKM 5-2
5.3 TlepemeweHne VBT 5-5
5.4 Kpennenue VBT 5-6
5.5 OneKkTpoMOHTax 5-8

55.1 Mepbl NpegoCcTOPOXXHOCTY Nepes BbINOSIHEHNEM 3NEKTPOMOHTaXa ---- 5-8
55.2 N3meHeHne NOgKNoYEeHNst K OOQHON NHMWU/ K ABYM NUHUAM NUTaHus- 5-12

553 AnekTtpomoHTax ogHoro UBIT 5-13
554 OneKTPOMOHTaX napanienbHbIX YyCTPONCTB 5-20
5.6 lMpenynpexaeHns OTHOCUTENBHO NOAKIIOYEHUS BHELIHEro 6aTtapenHoro
Moayns 5-24
5.7 STS-moaynb 5-32
5.7.1 YcraHoBka moaynsa STS 5-34
5.7.2 OemoHTax STS-moayns 5-36
5.7.3 CeeToanoaHbin uHgukatop moaynsa STS 5-38
5.8 Cwunosor mogyrnb (onums) 5-39
58.1 YcTaHoBKa CUnoBoro Moayns 5-40
5.8.2 JdemoHTax cMnoBoro moayns 5-43
5.8.3 CBeToaAnOAHLIV MHOUKATOP CUMOBOr0 MOAY NS 5-45
AkcnnyaTtauusa UBI 6-1
6.1 T[pegynpexaeHus nepen BKNIOYEHUEM U BbIKMHOYEHNEM OOUHOYHOMO U
napannensHblix VBIM 6-2
6.2 [lopsagok BKNoYeHUN 6-4
6.2.1 Mopsgok BKIIYEHNST pexXrMa ABOMHOIo NpeobpasoBaHns---------------- 6-4
6.2.2 Mopsaok BkntoYeHNss 6aTapenHoro pexvma 6-8
6.2.3 Mopsapok BKIOYEHNs1 BarinacHoro pexnva 6-11
6.2.4 Mopsaok BKNOYEHNST pexxnMma pydHoro 6arinaca 6-14
6.2.5 MopsanokK BKITOYEHNST SKOHOMUYHOIO pexxuma ECO 6-20
6.2.6 Mopsnok BKITOYEHNST pexxrMa Npeobpa3oBaHUs YacTOTbl --------------- 6-24
6.2.7 Mopsaok BKNOYEHNs1 aHeprocbeperatoLero PexXnMa--------------------- 6-28
6.2.8 Mopanok BKIOYEHNST pexxmMMa NOBTOPHOIO UCNONb30BaHUA
3ANEeKTPO3Heprum 6-32
6.3 [Nopsgok BbIKMOYEHUS 6-36
6.3.1 MopsanoK BLIKIMIOYEHMS pexnma OBOWHOro npeobpasoBaHus ----------- 6-36



7. XK-gucnnewu n HaCTPOMKMU

7.1
7.2
7.3
7.4
7.5
7.6
7.7
7.8
7.9

7.10

6.3.2 Mopsiaok BbikNtoYeHUst GaTapenHoro pexxmma
6.3.3 Mopsigok BbikNOYEHUs GannacHoro pexnma
6.3.4 Mopsiaok BEIKMIOYEHMS peXmMMa py4Horo barnaca
6.3.5 Mopsigok BeikntoveHns ECO-pexnma
6.3.6 MopsigoK BbIKIHOYEHMS pexuma npeobpas3oBaHNsA YacToTbl -------------
6.3.7 Mopsiaok BeIKMIOYEHWS BHEPrOCOEPEratOLLEro PEXNMA -----===========-=-

6.3.8 MopsagokK BbIKAYEHUS peXnma NOBTOPHOIO UCMNONb30BaHUS
3NEKTPO3HEPrUmn

6-38
6-40
6-41
6-41
6-44
6-47

6-50

7-1
7-2

Uepapxus KK-gucnnes
Bkntouenune XK-gucnnes

7-4

KHonka BKJ1./BbIKI1.

7-6
7-8

CeHcopHas naHenb 1 QYHKUNOHANbHbIE KHOMKM
BBsopg napons
[MaBHbIN 3KpaH
[(MaBHOE MEeHIo
MoTtok mowHocTn, CeogHasa nHdopmaums, CoctosiHme cuctembl ¥ EMS ---------
lMpoBepka CUCTEMHbBIX NapaMeTpOoB
79.1 ["MaBHbIN BXO4
7.9.1.1 TlpoBepka KAOBaTT-4acoB

7.9.2 Bxopg 6annac. nutaHusa
7.9.3 Bbixoa nHBepTtopa
7.9.4 CeogHas nHopmaLmsi O CUNOBbLIX MOZYIIAX
7.9.5 Bbixog VBT
7.9.6 CocTosiHne 6atapeu
7.9.7 OnekTpomarHMTHasi YyBCTBUTENbHOCTb
7.9.7.1 TlogkntodeHune gononHutenbHoro aatynka EMS 1000 (EnviroProbe)-

7.9.8 Cwnctema ynpasneHust 6atapeen BMS
Hactporikn UBI1
7.10.1 Hactporikn bannaca
7.10.2  HacTpownkn pexumon
7.10.3 Hactpouku Bbixoga
7.10.4 Hactponka baTapen n 3apsgku
7.10.5 HacTponkn napannensHon paboThbl
7.10.6 HacTponkm cyxoro KoHTakTa
7.10.7 O6Lwme HacTpomKn
7.10.8 Hactponku IP
7.10.9 MeHio Control (koHTpOnb)
7.10.10 Hactponkn EMS
7.10.11 Hacrtponkn BMS

Cepusa Modulon DPH \!

7-13
7-14
7-18
7-19
7-23
7-23
7-23
7-35
7-35
7-36
7-36
7-37
7-39
7-42
7-43
7-44
7-44
7-45
7-47
7-48
7-52
7-53
7-56
7-59
7-61
7-62
7-64



7.11 O6cnyxunBaHue CMCTeMbI

7.11.1
7.11.2
7.11.3
7.11.4
7.11.5
7.11.6
7.11.7

8. HononHuTenbHble NPUHAANEXHOCTH
9. TexHM4yecKoe obcnyxmBaHme

CopepxaHue

7-66

ABapuiiHasa curHanusaums 7-66
ApxuB cobbITUI 7-66
Ctatuctuka 7-68
McnbitaHne 7-68
YpaneHue aaHHbIX 7-69
PaclumpeHHas gnarHoctmka 7-70
Bepcus u cepunHbii Homep N0 7-71
8-1

9-1

MpunoxeHue 1: TexHN4YecKue xapakTepucTUKn A1-1
A2-1

MpunoxeHue 2: MNapaHTnA

VIl

A AELTA






1 » BaxxHas nHdopmaLmsa o 6e3onacHOCTH

BaxxHasa
uHcpopmauums
O Oe3onacHoCTM

1.1 TlpenynpexaeHus
OTHOCUTESTbHO YCTaHOBKMU

1.2 MpeaynpexaeHus
OTHOCUTENbHO
NoAKMNOYEHMS

1.3 Mepbl 6esonacHoCcTM nNpu
akcnnyartauum

1.4 TlpepynpexaeHus
OTHOCUTESTbHO XpaHeHUs

1.5 CooTBeTcTBUE CTAaHOApPTaM
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1.1 I'Ipenynpe)x.quM;l OTHOCUTEJIbHO YCTAaHOBKU

e [laHHOE yCTPOWCTBO NpefcTaBnseT cobon TpexdasHbii, YeTbiPpeXNPOBOLHON MCTOUYHMK
HecnepeboiHOro NMTaHnsa ¢ ABOVHbIM NpeobpasoBaHvem (ganee — WBIT). Ero moxHo
MCNoNb30BaTh B KOMMEPYECKMX Y MPOMBILLIIEHHBIX LIEMsiX.

e WBIl HeobxooumoO ycTaHaBMMBaTb B XOPOLIO MNPOBETPUBAEMOM MOMELLEHUN, HE
Jornyckas BO3gencTems M30ObITOYHOW BNaXHOCTW, Harpesa, Mbifv, rOPYMNX ra3oB Unn
B3pbIBYaTbIX BELLECTB.

e Cnepyet ocTaBUTb JOCTAaTOYHOE NMPOCTPAHCTBO CO BCex CTOpoH MBI gna Hagnexaiien
BEHTMNAUUKN 1 obcnyxmeanmsa. Cm. n. 5.2 Ycnoeus ycmaHoeKu.

e BbinonHaTb ycTaHoBKY M obcnyxuBaHme WBI MoOrytT TONMbKO aBTOPW3OBaHHbIE
WHXEHepbl UNn cepBuCHBIN nepcoHan komnaHun Delta. B cnyyae camocTosiTenbHou
yctaHoBkm UBI npoBognte ee nog KOHTPONEM aBTOPU3OBaHHLIX WHXEHEpPOB WNn
CepBMCHOro nepcoHana komnanum Delta.

o Cobnopante ctangapt IEC (MOK) 60364-4-42 npu yctaHoBke VBT,

1.2 TlpepynpexaeHUsi OTHOCUTESNIbHO NOAKMIOYEHUA

o [lepen nogkntoyeHnem WMBI k anekTponuTaHWio BO M3bexaHue pucka yTeuyku Toka
ybeauTech B TOM, 4TO MBI 3a3emneH.

e [lapannenbHo MoXxHO nogkntoyaTe Ao 8 UBI.

e UBI1 gomkeH BbiTb NOAKMIOYEH K BHELLIHEMY GaTapeiHoMy Moaynto (NpegocTaBnsaeTcs
nonb3oBaTenieM, yCTaHaBNMBaeTCs U HacTpauBaeTca 06CNyXMBaOWMUM MepCcoHanom
Delta). Cm. n. 5.6 lMpedynpexdeHuss omHOCUMESIbHO MOOK/IIOYEeHUsT 8HeWHe20
6amapeliHo20 ModyJisi A1 COOTBETCTBYHOLLEN UHOPMALIMK.

¢ HactoaTenbHO pekoMeHAyeTCsl yCTaHOBKa 3alUUTHBLIX YCTPOWUCTB B TOM Criyyae, korga
MBI noaknoyaeTcst K ICTOYHUKAM MUTAHUS U BaXHbIM Harpyskam.

e 3awwuTtHble ycTponcTea, nogkntoyaemble K MBI, gomkHbl ObiTb YCTaHOBNEHBI PAOOM C
MBI 1 6bITb NErkogoCTyMHbIMY NPU UCTIONb30BaHUN.

e 3awunTHbIE yCTpOWCTBA:

1. Tlpy NOAKMOYEHMUN K OOHON NMHUKU NUTAHUS yCcTaHoBuUTe (1) 3alMTHOE YCTPOMCTBO
MeXay rnaBHbIM MCTOYHMKOM nepemeHHoro Toka u WBI, a Takke (2) 3awuTHOe
YCTPOMCTBO MexAy NoAKNio4aeMbiMM BaXKHbIMU Harpy3kamu n BI.

2. Tpw nogknoyeHun K ABYM NUHUAM NUTaHWsA, ycTaHoBuTe (1) 3aWwmnTHoe yCTPOMNCTBO
MeXay rmaBHbIM UCTOYHMKOM nepemeHHoro Toka n UBI, (2) 3awuTtHoe yCcTponcTBO
mexay 6arnacHbiM NcTodHnMkoM nutanns u UBIMT, a takke (3) 3aWwmMTHOE YCTPOMCTBO
Mexay noakniovaeMbiMn BaXxkKHbIMK Harpyskamu u UBT.
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. 3aWwuTHble YCTpPOWCTBa MOryT ObiTb (1) aBTOMATMYECKUMWU BbIKMHOYaTENsaMMU, (2)
BbIKIOYATENSIMU, NOCMNeaoBaTeNbHO MOAKMIYEHHBIMU K MPeAoXpaHUTensiM, nnéo
(3) BbiknoyaTenamMm * 1. CM. HOMUHAnNbHYO CUMY TOKa 3alUUTHLIX YCTPOWCTB B
Tabnuue Huxe.

20 kBA ‘ 40 kBA ‘ 60 kBA ‘ 80 kBA . 100 kBA . 120 kBA

40 A 75 A 125 A 160 A 200 A 225 A

@ NMPUMEYAHUE:
*1 TpumeHsioTcA  Tonmbko B TOoM cnydae, ecnu WBM  umeet

COOTBETCTBYIOLME BCTPOEHHbIE MpPeaoXpPaHUTENn, KOTOpPble AOMKHbI
cooTBeTCcTBOBaThH TpeboBaHmtio Ne 7 Ha cmp. 1-3.

. Bce 3awmuTHble yCcTponcTBa AOSMKHBI 06nagaTe MYHKUUSAMY 3aLLMThl OT CBEPXTOKOB,
KOPOTKOrO 3aMblkaHWs, W30MupyloLlen 3awmuTon U yHKUMEen Hes3aBUCUMOro
pacuenutens. 3HayeHus TOKoBbIX oTcedek (lcc) ana pasnuyHbix MBI npuBeaeHsbl B
Tabnuue Huxe.

20 kBA ‘ 40 kBA ‘ 60 kBA ‘ 80 kBA . 100 kBA . 120 kBA

6 KA 6 KA 10 KA 10 KA 10 KA 10 KA

. pu BbIBOpE 3aLNTHBLIX YCTPONCTB 0OpaTUTE BHUMAHME Ha A0NYCTUMYIO Harpy3Kky no
TOKY Kaxgoro kabens nuTaHust U NpeaernbHO AONYCTUMYK Harpysky CUCTEMbI (CM.
lMpunoxernue 1: TexHu4Yyeckue xapakmepucmuku). KpoMme TOro, oTkmwyaroLLas
CNocoBHOCTb 3aLUUTHBIX YCTPOWCTB B ceTu nepen VBT gomxkHa paBHATLCA U BbiTh
BbILLE OTKIOYaOLLENR CNOCOBHOCTU BXOAHBIX 3aWUTHbIX ycTponcTs VBT,

. MNpwn Bo3HMkHOBEHUM y MBI npobnem, korga TOK KOPOTKOrO 3aMblKaHWsi Ha BXoAe
pocturaet 8 KA, BHyTpeHHue aBTomaTuyeckue Bbiknodatenu WBIT pomkHbl
OTKMoUMTLCA B TeveHne 8—10 mc. MNoaToMy Bpems peakuun 3aLlUTHbIX YCTPONCTB
nepeg WBI pomkHo npeBbiwats 10 Mc, 4TOObI MO3BONUTL  BHYTPEHHUM
aBToMaTuyecknm BoikntovaTenam MBI 3abnokuposate npobon n nepesectn VGBI B
pexuMm Gawnnaca.

. Ecnn WBIT nutaetca OT UCTOMHUKA NUTaHWUA, HEWTpanb KOTOPOro 3asemsieHa,
3alMTHOE YCTPOMCTBO OT OOpaTHbIX TOKOB, YCTaHOBIIEHHOE B KayeCTBe BXOOHOM
3awmTel MBI, gomkHo ObiTb 3-nontocHbiM. Ecnv MBI nutaeTtcs oT MCTOYHMKA
NUTaHus, HENTParnb KOTOPOro He 3a3emrieHa, 3aliMTHOEe YCTPOMCTBO OT 06paTHbIX
TOKOB, YCTAHOBMIEHHOE B kKayecTBe BxogHoW 3awutbl WBI, gomkHo ObiTh 4-
MOJTIOCHbIM.

. PeKOMeHﬂyeMble HOMWHalbHbIE Tpe6OBaHVIF| K 3alUNTHbIM yCTpOVICTBaM oT
O6paTHbIX TOKOB ABNAKOTCA crneayrwnmn.

20 kBA ‘ 40 kBA ‘ 60 kBA ‘ 80 kBA . 100 kBA . 120 kBA

690 B/ 40 A | 690 B/ 75A | 690 B/ 125A | 690 B/ 160A | 690 B/ 200A | 690 B/ 225A
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1.3 Mepbl 6e3onacHOCTU Npu aKcnnyaTauum

e [lepen ycrtaHoBKOW, nNpoknagkon kabenen u paboTow ¢ BHyTpeHHUMU Lenamu WBI
NMONHOCTLIO OTKIOUYMTE BCE UCTOYHUKM NuTaHus MBI, Bkntovas BxogHoe n 6atapeiHoe
nuTaHue.

e [aHHbim WBI cneuwanbHo paspabotaH pns obopyaoBaHMs MHGOPMALMOHHBLIX
TEXHOJSTOMN U UCNONb3YeTCs AN NMMTaHUSA KOMMbIOTEPOB, CEPBEPOB U CBA3AHHbIX C HAMU
nepudepuinHblx yctponcts. Ecnm k MBI Heobxognmo nogkniounTb Kakme-nnbo
€MKOCTHbIE UMW HESNMMHEWHbIE HArpy3ku (CO 3HaYUTENbHBIMYM TOKaMWU Neperpysku), OHu
DOJDKHbI ObITb CHMXKEHbI COrNTAacHO UX NPUMEHEHUI0 Ha ob6bekTe. [nsa To4yHoro nogbopa
MBI gns Taknx cneumarnbHbIX obnacten NPUMEHEHUS CBSXXUTECH C OOCNY>XMBAKOLWUM
nepcoHanom komnanum Delta. [JaHHbi Bl He npeaHa3HayvyeH onst NOAKMHYEHUS Kaknx
Obl TO HM BbINO HECMMMETPUYHBIX Harpy3ok.

e HapyxHble wenn n otBepctua B WBI1 npegHasHadeHbl Ana BeHTMnAuuun. [Ons
obecneveHns HagexHon paboTbl MBI 1 ero 3awuTbl OT NeperpeBa Takue LWenM u
OTBEpPCTMS 3anpeLlaeTcs 3akpbiBaTb UM HaKpbiBaTb. 3anpeLaeTcsa BCTaBNATh B LWenn
1 OTBEPCTUS Kakne-rnmbo npeameThbl, KOTOpble MOryT NPEnsATCTBOBaTbL BEHTUNSALMM.

o [lepen nopgkniodeHnem anekTponutanms k WBI Heobxogumo ocTaBuTb €ro B
nometleHmun npu temnepatype 20—-25°C MnHMMym Ha 1 yac Bo nsbexaHue KoHgeHcaumm
Bnaru BHyTpu VBI.

e 3anpewaetca ctaButb Ha MBIl HanuTkv, BHEWHWA GaTapenHbIii MOAyMb, a Takke
nobble cBsA3aHHble ¢ VBT NnpuHaanexHocTw.

e 3anpelyaeTcs OTKpbIBaTb UMM CHUMAaTb Kpblwky unu naHenu WBIM Bo u3bexaHue
nopaKeHMsi TOKOM BbICOKOIO HanpsbkeHus. BbINONHATL Takue AeNCTBUSA Npu YCTaHOBKe
unn obCny>xMBaHMM MOFyT TOMbKO aBTOPU30OBAHHbIE WHXEHEPbI WKW MepcoHan no
TeXHUYeckomy obcnyxuaHuio komnanum Delta. Ecnu HeobxoauMo OTKpbITb UMK CHATb
KPbILLK/ WX NaHenu, Aenante 310 TOMbKO N0 KOHTPONEM aBTOPU30BaHHbIX MHXEHEPOB
unu obcnyxmearoLlero nepcoHana komnaxdum Delta.

e Crtporo 3anpewaetcs nogknoyatb NBI k kaknum Obl TO HM BbINO Harpy3kam, CBA3aHHbIM
C anbTEPHATUBHLIMU UCTOYHMKAMM SHEPTUM.

e PucKk o0nacHoOro BbICOKOrO HanpsxeHWss BO3MOXeH, Kkorga ©OaTapeu ocTaroTcs
nogkmntodeHHoiMm Kk UBMT, HecmoTpsa Ha oTkntoveHne MBI OT UCTOYHWMKOB NUTaHUS.
Mepen obcnyxuBaHMEM BbIKOYUTE aBTOMATMYECKU  BbIKMOYaTeNb BHELUHEro
6aTapeHOro Moaynsa AN NOHOro OTKMYeHusa 6aTapenHoro nutaHua ot NBIT.

e 3anpelyaeTcs yTUnNuanposaTh 6aTtapemn nyteM cxuraHus. batapeu moryT B3opBaThCs.

e 3anpeljaetca OTKpblBaTb WNW noBpexaatb GaTapeto unu 6aTtapeun. BbiTekwwmin
3NEKTPONUT ABMNSIETCSA ONACHbIM ANst KOXMU U a3 U MOXET ObITb TOKCUYHBIM.

e UBI1 aBnseTcs anekTpoHHbIM 060pyaoBaHMeM, KoTopoe paboTaeT HenpepbIBHO 24 Yaca
B cyTku. [Ina obecneyeHnss HOPMarnbHOrO CpoKa 3KChryaTaumMm BaXHO M Heobxoammo
perynsipHo npoBoauTb obcnyxumsaHue MBI n 6atapen.

Cepusa Modulon DPH 1-4
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e HekoTopble KOMMOHEHTLI, TakMe Kak baTapeu, CMNoBble KOHAEHCATOPbI U BEHTUNATOPSI,
W3HaLLMBAIOTCA NMpU ANUTENbHOM 3KCnyaTauum, n 3T0 MOXET YBENUYMUTb PUCK BbIXOA4a
MBI un3 ctposa. Ona 3ameHbl M 06GCnyXMBaHWS TakMX KOMMOHEHTOB CBSXKUTECH C
obcnyxuBaroLwmnm nepcoHanom komnarnum Delta.

e baTapess MoxXeT MpeacTaBnATb OMACHOCTb MOPAXKEHUSI BNEKTPUYECKUM TOKOM WU
BbICOKMM TOKOM KOPOTKOro 3amMbikaHus. Mpu paboTte ¢ GaTtapeamu cnegyeT cobniogarth
cnegyrowie Mepbl NPeaoCTOPOXHOCTH:

1. CHMMUTE C pykK Yachl, KonbLa 1 gpyrne metTannmyeckue npeameTsl.
2. Vcnonb3ynTe MHCTPYMEHTBI C U30NIMPOBAHHLIMU PyYKaMu.

3. Pabortalite B pe3nHOBbLIX NepyaTkax 1 obyeu.

4. He knaguTe MHCTPYMEHTbI U MeTannuyeckne getanu Ha 6atapen.

5. OTcoeguHuTe 3apsigHOe YCTPOWCTBO Mepep MOOKMHYEHUEM UMW OTKIIOYEHUEM
knemm baTapen.

e B cnyyae BO3HWMKHOBEHUS OAHOW M3 criedyloLwmx cuTyaumn obpatutecb B oTAen no
obcnyxusaHuio knueHToB Delta:

1. Ha MBI nonana xuakocTb nnu 6pbI3rn.
2. VBl noBpexaeH.
3. B VBl nonanu kakne-nnbo TOKONpoOBOASLME YacTULbl UNN MeTanmbl.

4. Bl He paboTaeT Hagnexawwmm obpa3oMm npu COOMIOOEHUM  UHCTPYKLUIA
HacToslLLero pykoeodcmea.

@ NMPUMEYAHMUE:

Ecnu MBI skcnnyaTupyeTcs B 30He, rae obpasyeTca UM HakannusaeTcs
Mbiib, HA Hero Heo6XoAuMO YCTaHOBUTb MbifieBble (UNLTPbLI, YTOGbI
obecneynTb HopmarbHoe (OYHKLMOHMPOBAHWUE U CPOK CIYXObl U3aenus.

1.4 MpepynpexneHusi OTHOCUTENbLHO XpPaHEeHUA

e lcnonb3ynTe  opurMHanbHble  ynakoBouyHble  maTepuwansl  WBI ¢ uensio
npefoTBpaLLEeHNs MOBPEXAEHUS rPbI3yHaMU.

e B TOM cnyyae, ecnu Tpebyetca xpaHenne WBI1 nepen ycTaHOBKOW, €ro HyXHO
pasMecTuTb B CyXOM MeCTe BHYTPM noMelleHund. [lonyctumasa Temnepartypa XpaHeHusi
He Bbiwe 40°C npu OTHOCUTENbHOW BRaXXHOCTU He Bbiwe 95%.
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1.5 CooTBeTcTBME CTaHAApTam

e EN 62040-1

e EN 61000-6-4

e EN 62040-2 KaTeropus C3
e EN 61000-4-2

e EN 61000-4-3

e EN 61000-4-4

e EN 61000-4-5

e EN 61000-4-6

e EN 61000-4-8

e EN 61000-2-2

Cepusa Modulon DPH 1-6
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BBoaHas

uHcpopmauums

2.1 O6wme cBegeHus

2.2 [lpoBepka yrnakoBKu n
KOMMNMEKTHOCTH

2.3  ®yHKUMM 1
XapaKTepuCTUKN

2.4 BHewmHWN BMA 1 pasmMepsbl

2.5 Bwnpg cnepeau

2.6 Bwug nsHyTtpn

2.7 Bwp c3agu

2.8 TpexuBeTHbIN

CBETOANOLHbIN MHANKATOP
N YCTPONCTBO 3BYKOBOW
cuyrHanmsaumm

A AELTA



2.1 O6bwme cBegeHus

MBI cepun DPH, TpexdasHbii, YeTbipeXNPOBOAHOM UCTOYHUK OecnepeboMHOro nutaHus
(3mecb 1 ganee WBIT) ¢ aBonHbIM Npeobpa3oBaHneM, cneumanbHO paspaboTaH anga garta-
LEHTPOB, 3aBOACKOrO OOOpYyAOBaHWS M LUMpOKOMAcLITabHbIX cucteM nuTanus. B UBI
npumeHsieTcst He Tornbko IGBT-TexHonornsa (BeINpAMUTENb HA BUMMONSAPHBIX TPaH3UCTOpax ¢
N301MPOBaHHbIM 3aTBOPOM) Ans 06ecrneyeHns BbICOKOKaYeCTBEHHOr0, C HU3KMMY MoMeXamu,
ynctoro n 6ecnepebonHOro BLIXOAHOIO NUTAHUS ANst NOAKIMHOYEHHbIX HAarpy30K, HO OH Takke
obnagaeT HOBEWLWMM AM3aAHOM TEXHOMOorMmn umdpoBoro ynpaeneHuss DSP u koMnoHeHTamu
BblCOYaWLLEero KayecTsa.

MBI nopgepxuBaeT BbICOKOA((EKTMBHBIE pEeXMMbl 3KCMnyaTauum, a ero MoayrnbHas
KOHCTPYKLMS C BO3MOXHOCTbIO ropsidet 3aMeHbl obnerdaet u yckopsieT obcnyxmeanune. Ectb
BO3MOXHOCTb [J00aBMNeHUs CUMOBbIX Moaynen (onuus, npuobpeTalTcsa OTAENbHO) B
3aBWCUMOCTU OT ob6niactu nNpuMeHeHus Ans yBenuyeHus oblieri MOLLHOCTM CUCTEMB,
KoTopas npeacTaBnsieT BbICOKO 3KOHOMWYHOE peLLeHne ans yaoBrneTBOPEHUS NoTpedHocTen
B SNEKTPONUTAHUN U NOBbLILWAET 3PPEKTUBHOCTL SNEKTPONUTAHUSA NPU MEHBLLLUX U3OEPXKKaX.

YCTpONCTBO NpefocTaBnseT pasHoobpasHblie MHTepdencsl u npoTokonbl cBa3n (SNMP u
MODBUS), u4t0obbl nonb3oBaTeNlb MOr OCYLWECTBASATb KOHTPONb W ynpaBrieHue
ANCTaHUMOHHO. [Ina yBenMyeHus MOLLHOCTU pe3epBMPOBaHWS U MOBLILEHUS HaAEXHOCTU
CUCTEMbI MOXKHO MapannenbHo nogknounts o 8 MBI.

2.2 TpoBepka ynakoBKU U KOMMJIEKTHOCTHU

e BHewHsas

Bo Bpems TpaHcnoptupoBku WBI MOryT BO3HUKHYTb pasfnuyHble HenpeaBuOeHHble
cuTyaumu. PekomeHayeTcsa NnpoBepuTb BHELIHWI BUA, ynakosku BT npu ero nonyyeHuu.
Mpu obHapyXeHUn Kakux-nnbo BHELIHUX MNOBPEXOEHWUN, HEMEONEHHO CBSDKUTECh C
TOProBbIM NpeAcTaBuTeneM, y kotoporo 6uin npuobpeTteH npubop.

e BHyTpeHHsas

1. lMpoBepbTe TaBNMUYKy C TEXHUYECKUMMU AaHHbIMK, MNpukpenneHHyio k WBM wu
y6GeamTecb, YTO HOMEep YCTPOWCTBA M MOLLHOCTb COOTBETCTBYIOT TOMY, YTO Bbl
3aKasblBasu.

2. lMpoBepbTe AeTanu yCcTponcTea, YTobbl OHM He BbiNK pacluaTaHbl U NOBPEXAeHb!.

3. KomnnexT ynakosku UBIT cogepxunT cnegytowmne anemeHTol. [NpoBepbTe, BCE N OHM
€CTb B Hanu4uu.

Cepusa Modulon DPH 2-2
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Ne AnemeHT Kon-Bo
© | vBn 1 wr.
@® | PykoBoacTBo nonb3osaTens 1 wr.
© | Kabenb RS-232 (1,8 M) 1 Wwr.
@O | Kabenb napannesnbHOro NOAKMoYeHUs (3 M) 1 wr.
© | MpoTokon ucnbITaHuit 1 wr.
1 wrT. (aBa
6nuvkata
O | Knou Ay
HaxoasTcsl BHYTpU
wkadpa NBIT)
7Y BuHTel M10 (Mcnonb3ytoTcs 4nst BXogHow/ 18 Wt
BbIXOOHOW/ GaTaperiHow/ 3a3eMnsaioLLen NPoOBOaKM) '
© | USB-kabenb 1 wr.
4-X KOHTaKTHbIN KNEMMHUK CyXOro KOHTakTa
o (Mcnomnb3yeTcsa Anst CyXux KOHTaKToB 1 wr
AVCTaHUMOHHOTO aBapUMHOIo BbIKMOYaTens '
nuTaHus; cMm. PucyHok 4-3)
6-KOHTaKTHBbI KNEMMHUK CyXMX KOHTaKTOB
® (npegHasHayeH ansa noptos MODBUS n BMS, 1wt
pacnoroXeHHbIX Ha 0OpPaTHOM CTOPOHE CEHCOPHOW '
naHenu ynpasneHus; cM. PucyHok 4-25)
8-KOHTaKTHbIN KNEMMHWK CyXOro KOHTakTa
(ncnonbayeTcsa ans (1) Cyxmx KOHTaKTOB
@ | TemnepaTypbl BHelLHEN 6aTapen 1 (2) cyxmx 2 wr.
KOHTaKTOB COCTOSIHUSI BHELLIHErO aBTOMAaTUYECKOro
WIn NPOCTOro BblkIoYaTens; cM. PucyHok 4-3)

2-3
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AnemeHT

10-KOHTaKTHbIN KNEMMHUK CyXOro KOHTakTa
@ | (npeaHasHadeH AN BXOOHbIX U BbIXOAHBIX 2 wr.
KOHTaKTOB; CM. PucyHok 4-3)

4. Tpy 0GHapyXeHNN KaKUX-NMOO BHELLHMX MOBPEXOEHWA UMM OTCYTCTBUS AeTanen,
HeMeadlnneHHO CBAXWUTeCb C TOoproBbiM npeacrasutenem, Yy KOTOPOro Obino
nprvobpeTeHO YCTPOWCTRO.

5. Mpun HeobxogumocTn Bo3Bpata WBIl akkypaTHO ynakywte €ero u Bce
OONOMNHUTENBHbIE  MPUHAAMNEXHOCTU, WCNOMb3yA OPUTMHANbHBLIA - YNAKOBOYHbIN
maTtepwan, nofny4YeHHbI BMECTe C YCTPOWCTBOM.

2.3 DPYHKUUUN N XapaKTEPUCTUKMU

e STS-mMoaynb ropsiyen 3aMeHbl, MHTepgENChbl CBSA3M U CUMOBble Moaynu (onumu,
nprvobpeTaloTCs OTAENbHO) MNO3BOMSIOT BbINOMNHATE 06CNyXuBaHWe B peanbHOM
BPEMEHW, COKpaLlaloT CpefHee BpEMS PEMOHTA U YBENMYMBAOT MOLLHOCTb CUCTEMbI
(20-80 1 20-120 kBA).

e BxogHon koadpduumeHT mowHoctn > 0,99 1 KoadPPULMEHT HENMHENHBLIX UCKaXKeHUI
Toka Ha Bxode < 2% O9KOHOMSAT pacxofbl MO YCTAHOBKE M YNydlawT KayecTBO
ANEKTPONUTaHNA.

¢ BbixogHol K03 PUUMEHT MOLLHOCTM paBeH 1.
e KIO > 96% cHwxaeT aKcnnyaTaunoHHbIE pacxoabl.

e ABTOMaTtu4yeckoe obHapyxeHne BXO4HOW YacToTbl JonyckaeT akcnnyaTtauuio npu 40—70
u.

e ABTOMaTU4eCKMI Nepesanyck

1. VBl aBTOMaTUYeCKM NEPEXOAMT B HOPMarbHbIV peXxuM paboThl cpasy nocre nogayu
3HEpPruu Nno NMHUM NEPEMEHHOTO TOKa Nocre oTkIYeHUs GaTapeit U3-3a paspsaaa.

2. WBI1 aBToMaTtn4yeckn Bo3BpaLLlaeTcs B HOpMarbHbIA pexmuMm 13 6annacHoro pexuma
nocne cbpoca neperpysku.

e ABTOMaTU4eCKM OBHapPY>XMBAET, HE BbIXOAUT NK BGarnacHoe HanpsbkeHue n3 guanasoHa
HOMWHANbHOIO HamnpsKeHWst (3aBOACKME HACTPOWKK: HanpsbkeHne +15% wu 4vactoTta
+3 'y). Mpu BbIXOAE 3a Npegensl agnanasoHa VBl npekpallaeT nogaBate NUTaHUE Ha
Ba)kHble Harpy3ku Ans 3awuTbl ANEKTPOHHOro obopyaoBaHus.

e [logaepxuBaet akoHOMUYHbIN (ECO) pexum: korga BXOLHOE HamnpsbkeHWe M YactoTa
HaxogdaTcs B npedenax AuanasoHa «HOMUHanbHoe HanpsbkeHne +10%» un
«HOMMHanbHass 4actota #3 u», WBI1 nepekntoyaetcs B 6GavnacHbii pexum; B
npotuBHom cnydae VBl nepekntoyaeTcsa B HOpMarnbHbIA pexum ans obecnevyeHus
©onee Bbicokoro K.

Cepusa Modulon DPH 2-4
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KOHTYp pe3epBHOro muMTaHus U ynpaBlieHUsI CO CXEMOW pe3epBUPOBaHMSA B ABa pasa
noBblllaeT HagexHocTb VBIT.

MoaxoauT Ans BEPXHErO W HWDKHEro NoakroveHus kabenen.

CoBMEeCTMMOCTb C reHepaTopamu.

®yHKUMM 3aLLMTEI OT NEepeHanpsKeHnin 1 uUnbTpa SMeKTPOMarHUTHbLIX MOMEX.
[ucTaHunoHHOEe aBapynHOE OTKIMIOYEHUE NUTaHUS.

MoaknoyYeHne K OOHON UNKU ABYM NUHUSIM MUTAHWS.

I'Io,u,,u,epmmsaeT (*)yHKLI,VIlO 06Hapy>|<eH|/|ﬂ COCTOAHUA BHELWWHEro aBToMaTu4eckoro umnum
NPOCTOro BbiKNo4YaTena.

LLinpokmin Anana3oH BXOOHOMO HanpsiKeHUsi NepeMeHHOro Toka Npu MOSHOW Harpyske:
176-276 B, npu Harpy3ke 70%: 132—176 B ymeHbLUaeT KONMYEeCTBO NepEKIoYeHni 13
HOpManbHOro B 6aTapenHbI PEXUM, YTO SKOHOMUT 3apsig 1 NpoaneBaeT CPOK Cryx0bl
baTapen.

®yHKUmMA 3anycka oT 6aTtapewn gaxe ecnu VBl He NOAKMNOYEH K CETU NEPEMEHHOIO TOKA.

®yHKUMA 3anycka OT NepeMEHHOro Toka faxe B ToM cnyyae, korga UBI He nogkntoyeH
Kk 6aTapesam.

BHUMAHMUE:

O6pawaem BHUMaHue, Yto MBI He cMoxeT 3awmTuTh Balle obopyaoBaHue B
crny4ae npekpalleHns 3HeProcHabXXeHWs1, ecrniv OH He NOAKIOYEH K BaTapesim.

Bo3amoxHOCTb nogknoyeHnss 0o 8 BHelHuX 6aTtapenHbix Moaynen ana npoasneHust
BPEeMEHW pe3epBMpPOBaHUSI.

MpoBepka GaTapen No 3agaHHOMY PaCnMCaHUI0O U CUrHanmM3aums 0 HEOOXOAMMOCTH
3ameHbl 6aTapen.

MOHUTOPUHT 1 KOMMNEeHcaUua TeMnepaTypbl 6aTapei.

OnuwnoHanbHas cuctema ynpasneHus 6atapesammn (BMS — battery management system)
NO3BOMNSAET M3MEPUTL HaNpsxeHne Bcex batapen.

KOHCTpYKUMSI ~ YMHOTO  3apsigHOrO  YCTPOWCTBa  MO3BOMSIET  OCYLIECTBMSATh
aBTOMAaTUYECKYlD WM PyyHylo 3apagky Gatapeid Ans cokpalleHust  ee
NPOOOIHKUTENBHOCTY.

O6opynoBaH pasnuyHbIMU MHTEpdENCaMM CBA3U 1 CAIOTOM ANdA cmapT-kapT. CM. rnasy
4. Uumepabelicki cesi3u.

BctpoeHHble nopTbl RS-232 1 USB Ha naHenn wHTepdencoB CBA3W MO3BOMSANT
OCYLLECTBNATbL MOHUTOPUHI U ynpaeneHnne VBI. [na onpegeneHvs pacnonoxeHus u

nHpopmaumm cMm. PucyHok 4-16.
25 A\ nELTa



e BctpoeHHble kapTel SNMP 1 MODBUS, pacnonoXeHHble C OOpaTHOM CTOPOHbI
CeHcopHoW naHenu, obecnevmBaloT ceTeBylo Nnepeaadvy AaHHbIX U CBSA3b MO NPOTOKOMY
MODBUS cooTteetctBeHHO. Kpome Toro, kapta SNMP nossonseT ocyLiecTBnATb
ONCTaHUMOHHBIN KOHTPOMb, YyNpaBneHue W 3arpysky XypHana cobbitun WVBI1. Ona
onpeaeneHus pacnonoxeHus n nHpopmaumm cM. PucyHok 4-25.

e BcTtpoeHHble USB-nopTthl (LIJ), pacnonoXeHHble Ha 0bpaTHOM CTOPOHE CEHCOPHOMN
naHenu, NO3BONAIOT OCyLlecTBNATL 0b6HoBneHne BcTpoeHHoro MO WMBIT, ceHcopHomn
naHenu, CUNoBbIX MOAYNEeN, CUCTEMHOW NNnaTthbl yNpaBreHUs WU NnaTtbl napannenbHon
nepegayn [OaHHbIX, a TaKKe cKauMBaTb >ypHan cobbiTvi. [Ona onpegeneHus
pacnonoxeHus n nHgopmauun cMm. PucyHok 4-25.

e KypHanbl cobbITMI Ha BCTpoeHHOM cTaTndeckom O3Y (SRAM) ¢ emkocThio o 10 000
3anucen.

e 10-gloMMoBas rpadumyeckas LUBeTHas CEHCOpHas naHenb MO3BONSAET Mofb3oBaTerito
nerko ynpaensTb U NOHMMaTb coctosHne UBTT.

e ABTOMaTMYecKas peryriMpoBka CKOPOCTU BEHTUNSATOPA NPOANEBAET CPOK ero Cryxobl 1
CHWXaeT YpoBEHb LyMa NPy YMeHbLLEHUW BaXKHbIX HArpy3ok. Kpome Toro, umeeTcs uenb
0oBHapyXeHVs HeNCNPaBHOCTM BEHTUNATOPA.

e CoBpemMeHHasi MUKPOMPOLECCOPHAA TEXHOMOrUsl BbINOMHAET CaMOKOHTPONb U
OTCrneXnBaeT CKOPOCTb BEHTUNSTOPA B peanibHOM BPEMEHU, YTO 06ecrneynBaeT NOSHYH
1 noapoObHyto nHdopmaumo o pabovem coctosiHum VBT,

Cepusa Modulon DPH 2-6
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2.4 BHelHuN BNA v pasmepsbl

MBI nmeeT ABa pasnuyHbIX CUCTEMHBIX LWKada B 3aBUCUMOCTU OT MowHocTu: 20—80 n 20—
120 kBA. /x BHeLHW B 1 pa3mepbl 0OguMHakoBbl (CM. PucyHku 2-1 u 2-2), HO KONNYeCTBO,
pacnonoxeHue CUNoBbIX MoAyrnen, a Takke pasamep mogynsa STS pasnuyHbl (cM. 1. 2.6).

® 1445 mm
(56,89")

0

sl , ;
g._\ s
—
—00Mm & 850 a —1
(23’62,,)\~"/(33,46")

PucyHok 2-1: eHewHuli eud u pa3Mepbl
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2.5 Bwua cnepeaun

C nepegHen ctopoHbl WBIT wmetotca 10-grorimoBasi LBETHAA CEHCOpHasi MNaHersb,
TpexXuBETHbIN CBETOAMOAHBIA WMHAMKATOP, ABEpHasl pyvyka C 3aMKOM, LUIECTb POJSIMKOB WU
yeTbIpe perynmpyemble HOXKN. CM. PucyHok 2-2.

10-gronmoBas

CEeHCOpHas naHenb d §w ;Léiigxzzwﬁ
' 2o nHauKaTop
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®
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! U 3amok asepu
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L]

= ——— Perynupyemas

\E - o o) ®
N

=
Perynupyemble HOXKM Ponukn

PucyHok 2-2: eud UBI cnepedu

1. OAns uHdopmaumm o 10-at0AMOBON LIBETHOW CEHCOPHOWN NaHenu cm. n. 7. XXK-ducnnel
u HacmpoliKu.

2. Ana  uvHdopMauMm O TPEXUBETHOM CBETOAMOOHOM WHOMKatope cM. n. 2.8
TpexuesemHsbili ceemoluolHbIli UHOUKamop u ycmpolicmeo 38yKoeol
cuzHanusayuu.

3. Ponukn B HWXHEN YacTu MOXHO Mcnonb3oBaTth And nepemewenus MBI Ha kopoTkue
paccTosiHWSA, a perynmpyemMble HOXKW BblpaBHMBatOT U pukcupytoT MBI Ha ocHoBaHuW.
CooTtBeTcTBYOLYO MHdOopMauuto cm. B 1. 5.3 lNMepemewieHue UBITI.

4. CMm. PucyHok 2-3, kak OTKpblBaTb nepeHtoto asepuy VBI.

Cepusa Modulon DPH 2-8



2 - BBoaHasa uHdopmaumsa

ax = Bi

PucyHok 2-3: Kak omkpbimb nepedHioro deepuy UBIT

2.6 Bwug usHyTpmu

BHUMAHMUE:

BbINONHATL YCTAaHOBKY, 3NIEKTPOMOHTAMX, CHATUE MaHenen 1 Kpbllwek, 06cnyxmBaHue
N 3KCMsyaTaumlo MOryT TOSIbKO aBTOPM30BAHHbLIE WMHXEHEPbI WM MepcoHan no
TexHuyeckomy obcnyxusaHuio komnauum Delta. Ecnn ectb HeobxogumocTb B
BbIMNOMHEHMM Nto6oI onepaumm camoCcTOATENbHO, TO OHAa AOMKHA BbIMOMHATLCS NOA
KOHTPONEM aBTOPM30BAHHbLIX WHXEHEPOB MNM 0BCNyXMBaloLWEro nepcoHana
komnaHuu Delta.

@ NMPUMEYAHMUE:

MBI nmeeT gga pasnnyHbIX CUCTEMHBIX LIKada B 3aBUCUMOCTM OT MoLLHocTh: 20—-80
n 20—120 kBA. Vx BHelWwHWI BUA 1 pa3mepbl oanHakoBbl (M. PucyHku 2-1 u 2-2), HO
KONMYeCTBO, PacrofioXeHne CunoBblX MoAyren, a Takke pasmep mogyns STS
pasnuyHbl (CM. PUCYHOK 2-4 1 MHOPMaLMIO HUXKE).

Mocne oTkpbITMA NnepeaHen asepubl UBM, Bbl yBUANTE BHYTPEHHWE KOMMOHEHTHI, BKOYas
uHTepdencol cBA3u, 4 unu 6 CNOTOB CUNOBbLIX MOAYIeN (B 3aBUCMMOCTU OT Lkada), Mogyrnb
STS, 4 aBTOoMaTMyeckux BblknovaTensa (Bxoa/ Gawnac/ pydHon Gannac/ Bbixod) M OgHy
KNEeMMHYH0 KOpOOKy C KpbIlwKon. CM. PUCYHOK 2-4.

2-9 A AELTA



LWkac MBI 20-80 kBA BHYTpM, NnepeaHAs ABepLia OTKPbITa

@ VHTtepdeiichl cesian

\
—. | | 10]

— @ Cnotbl cunosoro moayns x 4
1. Tonbko ABa BEPXHMX COTa UMEIOT KPbILLIKU.
2. [1Ba HWXHUX CNOTA HE UMEIOT KPbILLEK.

— @ STS-moaynb

— @ AsTomaT. BbIKMIOYaTENM (CeBa Hanpaeo): BXOA,
= - 6avinac, py4Hoii 6arnac, BbiIxoq

—— @ Kpoilwka knemmHoit kopoBku

Lkac MBI 20-120 kBA BHyTpu, nepeaHsis ABepua OTKpbITa

@ VuTtepdeiichl cesian

— @ Crotbl cunosoro Moayns x 6
1. Tonbko 3 BEPXHUX CNOTa UMEIOT KPbILLKM.
2. 3 HKHMX CroTa HE UMEIOT KPbILLEK.

— © STS-mopynb

— @ Asromar. BbikmiouaTenu (cnesa HanpaBo): BXoA,
6annac, py4Hon 6arnac, BbiIxoq

— @ Kpblilka KneMMHOI KopoBkw

T o1

PucyHok 2-4: llikachbl UBIT eHympu, nepedHsisi 0sepya omKpbima

OnucaHune

UHTepdelickl cBA3M pacnonoxeHbl B AByX MecTax: (1) Ha nepegHen

o noeepxHocTu UBI (npy oTKpbITON NepeaHen aAsepue) 1 (2) Ha obpaTHON
CTOPOHE CeHcopHoM naHenu. ns nonydeHusa 6onee nogpobHon nHdopmauun
cMm. n. 4. Unmepgbelicnbl ces3u.

Cepusa Modulon DPH 2-10
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Ne ’ OnucaHue ‘

1. Y NBIM mowHocTbio 20—-80 KBA nmeeTcs 4 criota CUNoBbIX MOgYNEN. 2 BEPXHUX
crnoTa UMEHKT KPbILLKK, @ 2 HWKHUX — HET.

2. Y UBI mowHocTblo 20-120 kBA umeetca 6 cnotoB cunosbix mogynen. 3

(2) BEPXHMX CNOTA UMEIOT KPbILWKK, @ 3 HUXKHUX — HeT.

3. CnepyinTte 06beKTHbIM TpeboBaHMsA ANS YCTaHOBKU MPaBWIbHOMO KonyecTea
cunoBbIx mMoaynen (onums). Cm. n.5.8 Cunoebie modynu (onuyus) nns
COOTBETCTBYIOLLEN MHOPMaLNN.

MBI ocHaweH ogHum moaynem STS. [Ona nonyyeHus nHdgopmauum cm. n. 5.7
Modynb STS.

(3] @ NMPUMEYAHME:
Y NBIM 20-80 kBA pa3smep n Bec moaynsa STS meHble, yem y NBIM 20—
120 kBA.

MBI nmeeT 4 cnegylowmnx aBTomaTnyecknx Bolknodatens: Bxoga (Q1), 6annaca
(Q2), py4yHoro 6arnaca (Q3) u Beixoga (Q4). PacnonoxeHue BbiKMoyaTenen cm.
Ha PucyHke 2-5.

Bua UBIM BHYTpU c OTKpbITOW ABepLen

(4] (& T 1= e wE o
BbikntoyaTens Boikntoyarens
6arinaca (Q2) Bbixoda (Q4)

o Boikntovatens BbikntoyaTens
= 9 Bxopa (Q1) py4Horo 6arnaca (Q3)
- T S8
PucyHok 2-5: pacnionoxeHue 4 ebikito4ameneu
CHUMUTE YeTblpe BMHTA C KPbILLKM KINEMMHOW KOPOOKK, NokasaHHOM Ha PucyHke
2-6, 4yTOObl YyBUAETE KNnemmbl (PucyHku 2-7 — 2-10).
Bua UBI BHYTpU Cc OTKpbLITOW ABepLEen
6 | mzm]m:n]n:njn:n]|
: 41— BuHT x 4
| KpbilLka KnemMmHon KopoGku
- I
Awm S DS

PucyHok 2-6: KpblwKa KileMMHOU KOpo6Ku ¢ uHmMamu

2-11 A AELTA



e = N
Bup BHYTpU (Npu OTKpbITOW ABepLe U Bxoa nut.  BxoA Garinac.
CHATOM KpbILKe KNeMMHOIA Kopo6ku) | MePeM.Toka - nuTaHna

T bz bzl el
O,
oJolfoHo||ofo

O i N % (
=11 (/|90 e+ oe[d|¢
IOIOLO e o ¢
[N
N
i : Knemmbl Bxoga

o — T MUTaHNA Nepem.
\__Toka un bannaca y

PucyHok 2-7: kneMMbl 8x00. num. nepemM. moka u 6atinaca

Bua BHYTpuM (Npyn OTKpbLITOM ABepLE 1
CHATOW KpbILIKe KIIeMMHOW KOPOGKM)

L 8 Bxop 6aTapeii
ey = e

PucyHok 2-8: knemmbl exoda 6amapeli

Bupa BHYTpuY (Npu OTKpbLITOW ABEpLE 1
CHATOW KpbILIKe KIeMMHOWN KOPOGKK)

- Bbixoa VBT

~

£ B ey
PucyHok 2-9: knemmbi ebixoda UBIT

Bua BHYTpUM (Npu OTKpbLITOM ABepLE 1
CHATOW KpbILIKE KITeMMHOWN KOPOGKM)

\ ®+ 00
|

Knemmbl 3a3emnexuns

@nd)

PucyHok 2-10: kneMMbI 3a3eMrieHus

Cepusa Modulon DPH 2-12
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2.7 Bwa c3zaau

BHUMAHMUE:

BbINOMNHATL YCTAaHOBKY, 3IEKTPOMOHTAMX, CHATUE MNaHenen 1 Kpbllwek, 06cnyxmBaHue
M 3KChnyaTauuMi MOryT TONIbKO aBTOPM30BaHHbIE WHXEHEPbl MM MepcoHan no
TexHuyeckomy obcnyxusaHuio komnauum Delta. Ecnn ectb HeobxogmmocTb B
BbIMNOMHEHMM NtoboK onepaumMm camocToATENbHO, TO OHA AOMKHA BbIMOMHATLCS NOA
KOHTpPONIEM aBTOPM30BAHHbLIX WHXEHEPOB WNM 06CMyXuBalLWEro nepcoHana
komnaHum Delta.

Bug MBI c3agn nokasaH Ha PucyHke 2-11. B 3agHen 4yactn UBI1 HeT getanen, koTopble
3KCMnyaTUpyeT nnu 3ameHsieT notpeburens.

@7" iJizes Je
IS C SR C I §

PucyHok 2-11: eud UBIT c3adu
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2.8 TpexuBeTHbIN CBeTOAUOAHbIN UHAUKaTOP "
YCTPOMCTBO 3BYKOBOM CUrHaNM3auum

CM. pacnonoXxeHue TpexUBETHOr0 CBETOOMOAHOIO WMHAMKaTopa Ha PucyHke 2-12. [ns
MHOPMaLMM O TPEXUBETHOM CBETOAMOAHOM WHAuKaTope cMm. Tabnuyy 2-1. [Ons
MHdopmaumm o 10-OoMOBOM LBETHOM CEeHCOpHoW naHenu cM. n. 7. XK-Aucnneii u
HacmpolukKu.

TpexuBeTHbIN
CBETOAVNOAHbIN
nHaukatop (CA0)

PucyHok 2-12: pacnonoxeHue mpexyeemHozo CUL

OTtkpovite nepegHtoto asepuy MBI n HaanTe ycTpONCTBO 3BYKOBOW CUrHanNu3auum B 3agHen
YacTu ceHcopHow naHenu. Cm. PucyHok 2-13.

Llikach UBI 20-120 kBA BHYTpM, nepeaHAsa ABepLa OTKpbITa

3BYyKOBOW CUrHan

PucyHok 2-13: pacnonoxeHue 38yKog8020 cuaHana

B Ta6bnuue 2-1 nokasaHo coctosiHue TpexuseTHoro CUL, pexum paboTtbl MBI 1 3BykoBoOWA
curHanusaumm.

Cepusa Modulon DPH 2-14



2 - BBoaHasa uHdopmaumsa

Ta6bnuua 2-1: TpexuBeTHbIM CUL, pexum pabotsbl MBI n 3BykoBOM CUrHanu3auum

TpexuBeTHbIn | CocTos 3HaveHe
cua Hue
Yka3bIBaeT TekyLun pexum paboTtel UBIT; B cnegytowen
Tabnuue npeacTtaBneH  COOTBETCTBYHOLUMIA  TEKCT,
oTobpaxaembli B npaBoM BepxHem yrny XKK-gucnnes
(OKKLO).
Pexxnm paboTbl TekeTt Ha XK
men (npaBbI BepxHU yron)
. Pexum gsonHoro . s,
3eneHblit FopuT NpeoBpasoBaHus On-Line
Pexum ECO ‘ECO’
Pexum
npeobpasoBaHus ‘Frequency Conversion’
4YacToThl
3Hepr?c6eperaro ‘Green’
LM PEXNM
215 A NELTA



TpexuBeTHbIN

cua

CocTon

Hune

3HayeHue

YKasblBaeT TekyLmn pexxum padoTel UBIT; B cnepytowen

Tabnuue npeacTaBneH  COOTBETCTBYIOLWUMIA  TEKCT,
oTobpaxaembii B npaBom BepxHem yrny XKK-gucnnes
(OKKL).
Pexxum paboThbl TekcTt Ha XKL,
uen (npaBbIn BepXHUI yron)
Pexum 6annaca ‘Bypass’
Pexum G6atapen ‘Battery’
Pexxnm oxnpanus ‘Standby’
Pexxum nnasHoro
XenTbii Foput nycka ‘Softstart’
Pexum
NOBTOPHOro
P ‘Energy Recycle’
NCNonb30BaHUS
3Heprum
YKkasblBaeT Ha  He3HauuTenoHoe WnuM  cpegHee
npeaynpexaeHue, conpoBoxaaemoe 3BYKOBbIM
CUrHarnom.
MpepynpexaeHue | YacTtoTa 3BYKOBbLIX CUFHaNoB
HesnaunTtenbHoe | 50 Mc Kaxable 3 cekyHAabl.
CpegHee 50 Mc kaxgyto cekyHay.
YkasbiBaeT Ha cepbesHoe npegynpexaeHue,
COMNPOBOXAaeMoe 3BYKOBbIM CUTHASIOM.
KpacHbin [oput
MpepynpexaeHue | YacTtoTa 3BYKOBbLIX CUFHaNoB
CepbesHoe ONuHHBIN 3BYKOBOW curHarn
Cepusa Modulon DPH 2-16




3 ¢ PexxuMbl paboTbl

PeXXumbl paboTbl

3.1 lMNMoakntoYeHne K ogHOn
NVHUX NUTaHNSA

3.2 MNoakntoyeHune K oByM
NUHUAM NUTaHUS

3.3 ['opsyee pesepBupoBaHue
(TonbKO Ans NOAKNIOYEHNS K
OBYM NMUHUAM NUTaHUA
MUHUMYM OByx VBIT)

3.4 Pexum obien 6atapeun
(Tonbko Ans napannenbHbIX
MBI, noacoeanHeHHbIX K
OLlHOMY BHELLHEMY
GaTapenHomy moaynto/
MoLynsam)
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MBI paboTaeT B BOCbMM OCHOBHbIX peXxmnmax — ABOWHOro npeobpasoBaHus, NuTaHus oT GaTapen,
bannacHom, py4yHoMm  GannacHom,  akoHommyHom  (ECO), npeobpasoBaHuss  4acToThl,
3HeprocbeperatoLLeM 1 MOBTOPHOIO UCMONb30BaHWSA 3reKTPO3Heprm. Kpome aTnx BOCbMU PEXMMOB
pa6oTbl, MBI Takke npegHasHavyeH Ansg NpuMeHeHus B KayecTBe obuiern 6artapen n onsi ropsiyero
pesepBupoBaHunsa. OO6paTtuTecb K criegylowmMm pasgenam gns nosflydeHusl COOTBETCTBYIOLLEN
NHopmaLmu.

@ NMPUMEYAHMUE:

1. B HacTtoswem pykosoactee Q1, Q2, Q3, Q4 n Q5 o3HavaloT criegytouee.

Kon ‘ 3HayeHue

Q1 BxogHon aBTOMaTU4eCKMI BbIKNOYaTeNb

Q2 ABTOMaTU4eCKuii BblkMNoyaTens bannaca

Q3 ABTOMaTU4YECKMI BbIKNOYaTENb py4HOro 6arinaca

Q4 BbIxogHOW aBTOMaTUYECKUA BbIKNOYATErb

Q5 ABTOMaTUYECKUI BbIKMNtOYaTENb BHELLHETO
6aTapenHoro moayns

2. C uenbl pe3epBMPOBaHUS U YBENUYEHUS MOLLHOCTU MOryT ObiTb NapannenbHo
nogkntoyeHsl Ao BocbMu UBI. MapanneneHo MoryT 6biTb nogkntoyeHsl Toneko VMBI ¢
OAMHAKOBbIMW  MOLLHOCTbIO, HanpsbkeHneMm, 4acToToOM U Bepcuen  NpOLUMBKW.
MHdopmaumio o Bepcum npowwmskm cMm. B N. 7.11.7 Bepcusi u cepuliHbili Homep. [ns
napanneneHoro nogkntoveHns MBI cnegyeT mcnonb3oBaTb TOMbKO MOCTaBNsSeMbl B
Komnnekte kabenb. B npoTtvBHOM cnyyae dyHKUuKM napannensHon pabotel UBI 6yayT
HeJOCTYMHbI.

3.1 [MopgknioyeHue K OAHOW NMUHUUN NUTAHUSA

3.1.1 Pexxum [OBOMHOro npeobGpa3oBaHUsA, NOAKIMIOYEHME K OAHOM
NIMHUU NuTaHus, oauH UBI

B aTom pexunme nepemMeHHbI TOK OT FMaBHOro MCTOYHMKA NUTaHUS NOCTynaeT Yepes BXOAHON
BblkntovaTens (Q1) Ha BbINpsiMUTESNb, KOTOPLIN Npeobpa3yeT nepeMeHHbIN TOK B NOCTOAHHbIN
1 nopaet ero Ha nieepTop. OgHOBPEMEHHO BbINpsIMUTENb NodaeT TOK 3apsaku Ansa 6atapei.
lMocne nomnyyYeHMs NOCTOSIHHOIO TOKa MHBEPTOP NpeobpasyeT ero B YUCTbIA U CTabUIbHbIN
nepemMeHHbIN TOK AN NUTaHUA BaXKHbIX Harpy3oK Yepes BbIXOAHOW Bbikmoyatens (Q4). Cwm.
PucyHok 3-1. B pexume p[BonHoro npeobpas3oBaHus TpexuBETHbIN CBETOANOAHbIN
nHamkatop VBT roput 3eneHbiM 1 Hagnuck ‘On-Line’ oTobpaxaeTcsa B BepXHEM NpaBoOM yriy
3KpaHa.

Cepusa Modulon DPH 3-2



3 ¢ PexxuMbl paboTbl

o

Q3

BeckoHT. NEepEeKIoY.

o N

Q2
BbinpsiM-b MHBepTop
AL (it e habeac e - (o W) S — R s [P HAMPY3.
OO0 OO
,\/ Q1 —— (a V) Q4 ,\/
i
!
0 [ @ = = = e o o o o o o o -
= + OO
Q5
Bartapeun

PucyHok 3-1: cxema pexxuma deoliHo20 npeobpa3oeaHusi, nodkoyeHue o0Hoz20 MBI k oOHoU nuHuu

3.1.2 baTapeWHbIU pexuMm, NnoagKnYeHne K ogHou nuHum ogHoro UBI

MBI aBTOMaTM4eCKn NepeknoyaeTca B pexvum paboTbl oT 6aTapein, koraa nuTaHue rnaBHoro
WUCTOYHMKA MEepeMEeHHOro TOKa OTKMOHAETCA OT HOPMbl, Hanpumep, Korga HanpsxeHue
HecTabunbHOe WM NPOUCXOOUT OTKIOYEHUE 3NEKTPO3HEPruK. B gaHHOM pexrme paboTbl
OaTtapen nogarT MOCTOsIHHbIM TOK, VBl npeobpasyeT ero B nepemMeHHbin U NogaeT Ha
NOAKIIOYEHHbIE BaXHbIE Harpy3ku yepes BbIXOAHON BbiknovaTens (Q4). Bo Bpems npouecca
npeobpa3oBaHnsa BbIXOOHOE HaMpsXKEHUE OCTaeTCs TakmM xe. Cxemy GaTtapeHoro pexuma
cM. Ha PucyHke 3-2. B pexume nutaHua oT 6GaTtapen TpexuBeTHbI CBETOOUOOHbIV
nhgukatop UBI roput xenTtbiM 1 Hagnuch ‘Battery’ otobpaxkaeTca B BepxHEM NpaBoM yriy

9KpaHa.
o
Q3
BeckoHT. nepekntoy.
o N
Q2
BbinpsiM-nb MHBepTop
—_ —_—— —— o ————— — —
rn. nuT. b — HArPY3|
O=—0 OO0
/\/ Q1 —— [aV) Q4 r\/
lul | T e —— od
- - OO
Q5
Batapeun

PucyHok 3-2: cxema 6amapeliHo20 pexxuma, nodkoyeHue o0Ho20 UBI k 0OHol nuHuU
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3.1.3 baTapeWHbIn pexum, noakno4veHue K ogHon nuHmum ogHoro UBII

Korga npwm

paboTe WHBEPTOPA BO3HMKAKOT HELTaTHble CUTyauuWu, TakMe Kak Meperpes,

neperpyska, KOpoTkoe 3aMblkaHWe, aHOMaIbHOE HanpsXXeHWe Ha BbIXOAE UIN HU3KWUIA 3apsag
6aTapew, ycTpoNCTBO aBTOMaTU4ecku otkntovaeTcs. Ecnn VMBI onpegenseT, 4to 6anMnacHbii
WCTOYHMK MEPEMEHHOro Toka B HOpME, OH aBTOMAaTMYECKU nepekrnovaetcss B HannacHbIv
pexmm Onsa 3awmTbl NOACOEAMHEHHbIX BaXKHbIX Harpy3ok OT npepbiBaHMs nuTaHus. Cwm.
PucyHok 3-3. [Nocne Toro, Kak BbllenepevmcieHHble aHoOMarbHbIE YCINOBUS YCTPaHSAOTCS,
MBI BosBpawaeTcs M3 GannacHOro pexuma B pexum OBOMHOro npeobpasoBaHus. B
6annacHoMm pexunme, TPEXLBETHbIV CBETOAMOLHbIV nHankaTop VMBI roput XenTeiM 1 Hagnmcb

‘Bypass’ 0T06pa)KaeTC$| B BEpXHEM MpaBOM YIIy 3KpaHa.
%
Q3
BeckoHT. nepekntouy.
— —————————— b e S —— -
I o—0 f\ll I
: Q2 I I
|
| BbinpsmM-nb MHBepTop |
. T ———l | m—————— == Iy = e e e e | ArFys,
O OO
AY Q1 = b Q4 s
|
|
0 O @ = e e o oo o o o o o o -
— + OO
Q5
Batapeun

PucyHok 3-3: cxema 6alinacHo20 pexxuma, nodkiovyeHue o0Hoz2o UBI k oOHol nuHuu

3.1.4 Pexum py4yHoro 6annaca, nogknrovyeHue K ogHON NIMHUN NUTAHUA

oAHoOro

2=

BHUMAHMUE:

1.

Cepusa Modulon DPH

Mepen Havanom paboTbl BHyTpY VB[ 1 nocne ero nepesoga B PeEXUM Py4HOro
6annaca ybegutecb, YTO BCe BbIKMOYaTENM (3a WCKMIOYEHWEM BbIKNoYaTens
pyyHoro 6annaca Q3) Haxogsatca B nonoxeHun OFF (BbIKIT). 3T1o nossonut
npenoTBpaTUThL NOPaKEHNe SNEKTPUHECKUM TOKOM.

Mocne nonHoro o6ectounBanua WBI Bbicokoe HanpsbkeHue Oyger
oTcytcTBoBaTh BHyTpM MBI, n TexHuyeckoe obcnyxuBaHue MOXHO OygeTt
npouseecTn GesonacHbiM obpasom. OgHako, BO u3bexaHne MopakeHUsi TOKOM
3anpeltaeTca npukacaTbCa K cnegylowmm geTtansm: BXOOHOW  KNEMMHOW
KopobGKke, BXOAHOMY krneMMHOMY 6roky 6arnnaca, BbIXOGHOMY KIeMMHOMY Groky
MBI, BxogHOMYy kneMmMmHOMYy Onoky GaTtapew, 3a3eMnsiowmMMm krnemmam (cwm.
PucyHku 5-8-5-11 gna onpegeneHns NoAoXeHus 3Tux GrokoB M knemm), a
Takke K MobbiM MeAHbIM LMHaM, MOAKIMOYEHHBIM K BbIKMOYaTENO PYYHOro
6annaca (Q3), NockonbKy OHWM MOTYT OCTaBaTbCH NOJ BbICOKUM HanpsbkeHneM.

B py4HoMm BannacHom pexvme BxogHoe nutaHue VBl nonHocTbio 06ecTo4eHo,
N NOACOEAMHEHHbIE BaXXHbIE HArpy3kn He 3allMLLEHbI.

3-4



3 ¢ PexxuMbl paboTbl

Korga tpebyetcs nposectn obcnyxuaHne UBI, MoxHO BpyyHyto nepekntounTts WBI B
pexum pyyHoro 6armnaca. Ons nepesoga MBI B pexum pydHoro Gawnaca BbINOMAHWTE
cnegywowne oencTems:

|I> Y6egutech, 4TO GannacHbI NCTOYHUK NEPEMEHHOIO Toka U Mogynb STS HaxoasaTcs B
HOpManbHOM COCTOSIHWW.

@ Haxmnte ON/OFF (BKI1./BbIKIJ1.) ((-U) Ha XXK[, n Ha akpaHe nosaBUTCA HaanMcb
POWER OFF? (OTKNIOYMTb NUTaHWE), YTOUHAOLWAS, HYXXHO N OTKMHOYUTb NUTaHue
nHBepTopa. Buibepute YES (OA).

@ BkntounTte ON BbIkntoyaTenb pydHoro 6annaca (Q3).

[4) Boikniounte OFF BbikniouaTens Gainaca (Q2).

[5) Buikniounte OFF BxoaHoit (Q1) v BbixogHom (Q4) BeIKMouaTeny.

@ Boikntounte OFF Bce BbikntovaTenu (Q5) BHeLLHNX 6aTapenHbiX Mogynew.

B pyyHOoM GannacHoM pexume nuTaHne BHyTpu MBI NONHOCTLIO OTCYTCTBYET, U CEPBUCHbLIN
nepcoHan MoxeTt 6e30nacHo BLINOMHATL 00cnyxunBaHne. CxeMy pexmnma pyqHoro Garvnaca
cM. Ha PucyHke 3-4. B pyyHoM BannacHoM pexnme TpexLBeTHbIN CBETOAMOLHbIV MHAMKATOP
n XK VBl oTkntovatoTes.
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PucyHok 3-4: cxema py4Ho20 6alinacHo20 pexuma, nodksroyeHue o0Hozo MBI k oOHoU nuHuu
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3.1.5 ECO-pexum, nogknovYeHne K OqHON NUHUMN NnuTaHusa, oguH UBI

Ons aktuBauum ECO-pexmma cm. n.n. 6.2.5 lMopsidok eknrovdeHusi pexuma ECO, 7.6
InaeHxbIl 3kpaH v 7.10.2 Hacmpolika pexuma.

B ECO-pexunme, korga HOMWUHAIbHbIE HaMpshiKEHWEe W 4acToTa NUTaHus oT ©GannacHoro
WCTOYHMKA MEpPEeMEHHOro Toka HaxogaTcsa B npegenax AuanasoHa +10% u +3Mu, UBI
paboTaeT B 6arinacHOM pexunmMe, eCnn ykasaHHbIe 3HAaYEHUsI BBIXOOAT 3a 9Tu npeaensl, MBI
paboTaeT B pexume gsonHoro npeobpasoBaHus. Cxemy ECO-pexuma cm. Ha PucyHke 3-5.
B ECO-pexume TpexuBeTHbI cBeTOAMOOHbIA nHankaTop MBI roput 3eneHbiM, U Hagnucb
‘ECO’ oToGpakaeTcs B BEPXHEM MPABOM Yriy aKpaHa.
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PucyHok 3-5: cxema ECO-pexuma, nodknrovyeHue o0Hoz20 UBI k oOHoU nuHuu

3.1.6 Pexunm npeobpa3oBaHuUA 4aCTOTbl, NOAKMNIOYEHNE K O4HOMN JINHUM
nutaHus, oauH UBI

@ NMPUMEYAHUE:
1. Pexum npeobpasoBaHUsi 4acToTbl NPUMEHUM TONbKO K ogHomy WBI1, HO He K
napannensHsiMm UBT.

2. Korga MBI pabotaeT B pexvme npeobpas3oBaHMs 4acTOTbl, MOCNE TOro Kak
WHBEPTOP OTKMYaeTcd, NuTaHne Gannaca He NO4aAeTCs Ha Harpy3Ku.

Ons aktuBauum pexmnma npeobpas3oBaHus 4acTOTbl CM. .M. 6.2.6 [MopsiOOK eKJII04YeHUst
pexuma npeobpaszoeaHusi Hacmomasil, 7.6 naeHbIl 3kpaH v 7.10.2 Hacmpolika pexuma.

Mocne Toro kak UBIT Bpy4Hylo NnepeBefeH B pexum npeobpasoBaHUst YacToTbl, MHBEPTOP
aBTomaTtmyeckn BblbepeT 50 unu 60 My B KavyecTBe PUKCMPOBAHHOM YACTOTbl NUTAHWUSA Ha
Bbixoge. Kak Tombko 4yacToTa Ha BbIXOode 3ajaHa, CMcTemMa aBTOMAaTUYECKU OTKIYUT
dyHKUMI0 Barinaca. YUTute, 4to Kak TONbKO MHBEPTOP OTKMYaeTcs, To bannac Ans Bbixo4a
nMTaHus He ocyllecTtenseTcd. Cxemy pexuma npeobpaszoBaHUsa YacToTbl CM. Ha PucyHke 3-
6. B pexxume npeobpasoBaHMsa YacTOTbl TPEXLBETHbIM CBETOANOAHbLIV uHAnkKaTop UBIT roput
3eneHbIM, a B BEpPXHEM MpaBOM Yriy 9KpaHa oTobpaxaeTca Hagnuck Frequency
Conversion.

Cepusa Modulon DPH 3-6



3 ¢ PexxuMbl paboTbl

o

Q3

BeckoHT. nepekntoy.

o N

Q2
BbInpsiM-nb MuBepTop
—— ] ———————— o —— ——]—————— e
. T, ny = HAPY3.
OO O—0
r\/ Q1 ey ny Q4 ,\/
|
|
Iu] D @ — = = e e e e e o o e -
— 4. OO
Q5
Batapeun

PucyHok 3-6: cxema pexxuma npeobpasoeaHusi Yacmomal, Nodko4YeHue o0Ho20 UBI k 0OHol nuHuu

3.1.7 OHeprocbGeperaroWwun pexum, MNOAKIMOYEeHNe K OAHOW NUHUKU
nuTaHua ogHoro UBI

Ons aktuBauum sHeprocbeperatowero pexuma cm. n.n. 6.2.7 lMopsdok eknroYeHus
3Hepaocbepezarouw,e20 pexxuma, 7.6 Maerbil akpaH v 7.10.2 Hacmpolika pexuma.

OHeprocbeperatoLlmi pexmm UOAEHTUYEH PeXuMMy ABOMHOro npeobpas3oBaHus nuvlb C TOW
pasHuLEN, YTO CMCTEMa aBTOMATMYECKM ONpedensieT COCTosiHMe Ha Bbixoge (T.e. obLiyto
Harpy3ky B %), 4TOObl peLmnTb, KakMe KOHKPETHO CUMOBbLIE MOAYIM OOJMKHBI ObITb MONTHOCTbLIO
3anuTaHbl, a Kakne OOMmKkHbl 6e3aencTBoBaTh AN AocTukeHnsa 6onee Bbicokoro K4 UBI.
CxeMy aHeprocbeperaroLero pexxmma cM. Ha PucyHke 3-7. B sHeprocbeperatowiem pexmve,
TpexuBeTHbIN cBeToaAMOAHbIN MHAukaTtop WBI roput 3eneHsiM un Hagnucb ‘Green’
oTobpaxkaeTcsl B BEpXHEM NPaBOM Yriy aKpaHa.
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PucyHok 3-7: cxema aHepz2ocbepezarouje20 pexxuma, nookioYeHue K 00Hou JTuHuu odHozo UBIT
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3.1.8 PeXXuM nOBTOPHOro MCMOSfIb30BaHUA 3HEPruu, NoAkrYeHue K
Oo4HOW NMHUM NuTaHna ogHoro UBI

@ NMPUMEYAHUE:
1. PeXxvm NOBTOPHOrO MCMOSMb30BaHMSA 3NEKTPOIHEPTMU NMPUMEHSETCS TOMbKO Npu
NOAKIMHYEHUN K OOHOWN NIMHMM OQHOrO YCTPOMNCTBA.

2. 3anpewaetcsa nepesoauTb UBIT B pexvM NOBTOPHOIrO UCNOMb30BaHUSA SHEPTUN,
korga 6aTapeun NogaloT NUTAHWE HA Harpy3Kul.

3. Cnepywoowme onepauum MOXET BbINOMHATL TOMbKO  KBanMUUUPOBaHHbLIN
nepcoHarn No TEXHNYECKOMY 0BCNyX1BaHUIO.

PexvMm MNOBTOPHOrO  WMCMOMb30BaHUSA  SMEKTPO3HEPrun MNPUMEHSIeTC  TOMbKo AN
camoTtectupoBaHua WBI1. UBIT cnocobGeH BbLIMONMHWUTL WUCMbITaHWE MO TOKY MpW MOMHON
Harpy3ke 6e3 noacoeAvHEHUs Kakux-NMbo BaXkHbIX Harpys3ok. lNepen akTuBaumen pexuma
MOBTOPHOIO MCNOMb30BaHUSA 3MeKTpoaHeprun ybeamTechb, 4TO BbIKAOYATENU PYHHOrO
6annaca (Q3), Bbixoga (Q4), a Takke Bce BblknmovaTenu (Q5) B 6ataperHom moayne
Haxopatcs B nonoxeHun OFF (BbIKJT).

Ons aktuBauum pexuma npeobpaszoBaHUsa 4YacToTbl CM. N.N. 6.2.8 IMopsiOoK eKsIo4YeHust
pexuma npeobpaszoeaHust Yacmomsil, 7.6 FnaeHbil 3kpaH v 7.10.2 Hacmpolika pexxuma.

Cxemy pexrima NOBTOPHOIO MCMOMb30BaHUS 3NEKTPO3Heprum cM. Ha PucyHke 3-8. B pexxume
MOBTOPHOIO UCMOMb30BaHUSA ANEKTPOIHEPrnM TPEXLBETHbIN CBeTOoAMOAHbIN uHankaTop VBT
ropuT xenTtbiM, 1 Hagnuck ‘Energy Recycle’ oTobpaxkaeTcs B BepxHeM NpaBoM Yriy aKkpaHa.
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PucyHok 3-8: cxema pexxuma noemopHO20 UCMoJIb308aHUs 3/1eKmpo3Hepauu, nodkovyeHue odHoz2o UBIT k
00HOU NuUHUU
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3 ¢ PexxuMbl paboTbl

3.1.9 Pexum pBoMHOro npeoGpa3oBaHUs, NOAKIMKOYEHUEe K OOHOWM
JINHUM NUTaHuA, napannenbHblie UBI

B pexvme pBonHoro npeobpasoBaHus (mapannenbHble WBI) obwme Harpy3ku OyayTt
OLMHaKOBO noaeneHbl mexay napanneneHbiMn UBIM. Ecnn ogmH u3 napannensHbix VBl
BbIXOAUT M3 CTPOA W €ro Harpyska MeHblle, 4eM o0was MOLIHOCTb OCTaBLUMXCS
napanneneHbix VMBI, Beixog oTkasaslero VBl oTkniountcs, a ero Harpyska 6yaeT B paBHOW
cTeneHn pacnpegeneHa mexay OCTaBLIMMUCA napanfnenbHbiMu ycTponctBamu. Ecnm
Harpy3ka Bblwegwero m3 ctposs WBI 6Gonblwe, 4Yem obwasi MOLHOCTb OCTaBLUMXCSA
napannenbHblX YCTPONCTB, MHBEPTOPLI BCcex ocTarnbHbix MBI oTknovaTcs, a obLime Harpysku
OyayT obecneyeHbl BannacHbiM nuTaHuem. B pexume aBonHoro npeobpasoBaHus (Mpu
noakntoydeHnn napannenbHbix MBI) TpexuBeTHbI CBETOAMOLHbIM NHAMKATOP Kaxaoro MBI
ropuT 3eneHbiM, 1 B BepxHeM npasom yrny XKK[ kaxgoro VBl otobpaxaeTcsa Hagnuck ‘On-
Line’. Cxemy oanektponuTaHusa d4epe3 napannenbHole WBI B pexume [BOWHOrO
npeobpasoBaHusa cM. Ha PucyHke 3-9.
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PucyHok 3-9: cxema pexuma 0eoliHo20 npeobpa3oeaHusi, NoOKIoYeHuUe napasnesnbHbix MBI k oOHol nuHUU
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3.1.10baTtapelHbin pexum, NOAKMNYEeHNe K OAHOW JIMHUM NUTaHUSA,
napannensHbie UBI

Ecnu HanpsikeHne rnaBHOMO MCTOYHMKA MNEePEMEHHOro ToKa BbIXOAWUT 3a [ONyCTUMblEe
npegensl, HanpuMep, Korga HanpsbkeHue HecTabunbHoe WU MNPOUCXOAUT OTKIOYEHME
anekTponuTaHnda, Bce napannenbHble VMBI aBTOMaTu4eckn nepeknovalTca U3 pexuma
OBOMHOro npeobpasoBaHus B GaTapenHbii. Bo Bpems 3TOro nepexopa HanpsbkeHue Ha
BbIXO4E OCTaeTcs TakuM Xe, a B GaTtaperHoMm pexume (napannenbHOM), TpexuBeTHbIN
cBeToaAnoaHbIN HamkaTop kaxagoro UBIT roput xentbiM, n Ha XKK[ kaxgoro Bl B npaBom
BepxHeM yrny oTobpaxaetcs Hagnucb ‘Battery’. Cxemy anektponutaHusi 4epes
napanneneHble NBI B 6aTapenHom pexnme cM. Ha PucyHke 3-10.
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PucyHok 3-10: cxema 6amapeliHo20 pexxuma, Mook/IroYeHue K 00HOU NUHUU napannenbHbix UBI
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3 ¢ PexxuMbl paboTbl

3.1.11BbannacHbin pexum, nopkKn4vyeHue K OAHOW  JNWHWUWM,
napannensHbie NBI

Korga npu paboTte Bcex MHBEPTOpPOB B GavnacHoM (MapannenbHOM) pexume BO3HMKaloT
HewTaTHble cuTyauun, Takve Kak neperpyska, KOpOTKOe 3amblkaHue, aHoMarbHoe
HanpsbkeHNWe Ha BbIXOAE WNW HU3KMIA 3apsig OaTapen, yCTpoWcTBa aBTOMATUYECKU
oTkntoyatoTcs. B 10 e Bpemsi, ecnu Bce napannensHble VBl onpeaensioT, Yto 6annacHblii
UCTOYHMK MepeMeHHOro Toka obecneynmBaeT HOpManbHOE MUTaHWEe, OHWU aBTOMaTU4ECKW
nepekno4alnTca B GavinacHbIl pexum Ons 3aluTbl MOOKMIOYEHHbIX BaXKHbIX Harpy3ok oT
npepbiBaHUSA nUTaHns. BaxHble Harpysku OyayT OOAMHAKOBO pasferieHbl Mexay BCemwu
napannenbHbiMK ycTpocTBamu. [locne ycTpaHeHWs BbllLUenepeyvmCcrieHHbIX HeLwTaTHbIX
cuTyaumin napannenbHo nogkntoveHHble MBI BosBpalyatoTcs M3 GamnacHoro pexuvva B
pexvuM LBOMHOro npeobpasoBaHus. B 6arinacHomM pexvmMe (napannenbHOM), TPEXLBETHbIN
cBeToaAnoaHbIN nHamkatop Kaxgoro WBI roput xenteiM, n B npaBoM BepxHeM yrny XK
kaxgoro WBI otobpaxaeTtca Hagnuck ‘Bypass’. Cxemy anektponutaHus 4epes
napannenecHble VBl B pexxume 6annaca cm. Ha PucyHke 3-11.
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PucyHok 3-11: cxema 6atinacHoz2o pexuma, nodk/roYyeHue K 00HOU TUHUU napasnnesnbHbix UBIT
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3.1.12bannacHbin pexum, noaKnw4YeHne K OOHOW  NUHUM,
napannensHbie UBI

BHUMAHMUE:

1. MNepep Hayanom paboTbl BHYTpU Noboro M3 napannensHeix MBI 1 nocne mx
nepeeoa B pexum py4vHoro bavinaca ybeamtech, YTO BCe nepeknoyatenu (3a
WCKMIOYEHNEM BbIKINOYATENSA pexunma pydHoro Oavinaca Q3) HaxogsTcs B
nonoxenmn OFF (BbIKJT). 310 no3sonuT npegoTBpatnTb  MNopaxeHue
3ANEKTPUYECKUM TOKOM.

2. TNocne nonHoro obectounBaHns Bcex napannensHbix VMBI Bbicokoe HanpsixeHue
B Hux OygeT OTCyTCTBOBaTb, M TEXHMYECKOe OOCnyxuBaHMe MOXHO Oyner
npoussectn 6e3onacHbiM obpaszoM. OgHako, BO usbexaHue nopaxeHust TOKOM
3anpeLyaeTcs npukacaTtbcsa K cnegywowmm getansam WBM: BxogHoW knemmHon
KopoOKke, BXOAHOMY krieMMHOMY 6roky 6arnaca, BbIXOAHOMY KIeMMHOMY 6510Ky
MBI, BxogHOMy KnemmHomy 6noky GaTapen, 3aseMnsiiowum krnemmam (Cwm.
PucyHku 5-8-5-11 onsa onpegeneHus MnorioXeHus 3TuxX OroKOB U KnNemm), a
Takke K MobbiM MeAHbIM LMHaM, MOAKIMOYEHHBIM K BbIKMOYaTENO PYYHOrO
6annaca (Q3), NockonNbKy OHW MOTYT OCTaBaTbCA N0 BbICOKUM Hamnpsi>KeHUEM.

3. B pexume pyyHoro 6annaca BXO4HOE NMUTaHWE Kaxgoro M3 napannensHbix NBIM
MOMHOCTbLIO OTCYTCTBYET, U NOACOEANHEHHbIE BaXXHble Harpy3ku He 3alumLeHbl.

4. Ecnu TpebyeTtcs oTkNIOUUTL oauMH U3 napannensHbix MBI ana obcnyxueaHus,
cneayet y6eautbcs B TOM, Y4TO 06LLas MOLLHOCTb MOACOEANHEHHbIX HAarpy3oK He
npesbllaeT 0OLLy MOLHOCTb OCTaBLUMXCA napannensHbix MBI.

Ecnu ogHomy n3 napannensHbix VMBI noTpebyetca obcnyxuBaHue npu paboTe pexunme
pyyHoro 6annaca (napannensHom), cHavana ybeautecb B TOM, YTO BalnacHbIi MCTOYHUK
nepemMeHHoro Toka u moayne STS kaxgoro napannenesHoro VMBI HaxogaTca B HOpMarnbHOM
cocTosiHun. Mocne npoBepku cobnioganTe MHCTPYKLUUWN HUXE ONs PYYHOro nepeknioyeHus
kaxxgoro napannensHoro VMBI B pexxum pyyHoro 6avinaca.

[1) Haxmure kHonky ON/OFF (BKI1./BbIKIL.) (2)) ha XK, 1 Ha akpaHe NosBUTCS Hapmnc
POWER OFF? (OTKNOYMTb NUTaHME?), YTOYHAIOWAS, HY)XHO NN OTKIOYMTb NUTaHue
uHBepTopa. Beibepute YES (OA).

MepekntounTe B nonoxeHne ON (Bkn.) BbikntovaTenu pydHoro 6annaca (Q3) scex MBIT.
Boikntounte OFF BhikntovaTens 6annaca (Q2) kaxgoro VBI.

Beikntounte BxogHon (Q1) u BeixogHon (Q4) BeikntoyaTtenu kaxgoro VBIT.

UNSRCRT

Beikntounte OFF Bce BbikntovaTenu (Q5) BHeLWHNX 6aTapenHbiX MOAyew.

B pyyHom 6avinacHom pexume nutaHue BHyTpy UBIT NOAHOCTLIO OTCYTCTBYET, Y CEPBUCHbLIN
nepcoHan MoxeT 6e3onacHO BbINOMAHATE obcnyxusaHve. [logcoeduMHEHHble BaXHble
Harpy3ku OyayT nuTaTtbCA OT KOHTypa pyyHoro 6amnaca. B pexume pydHoro 6avinaca
(napannensHoM), TpexuBeTHble cBeToamoAHble nHaukaTopbl 1 XK Bcex napannenbHbIX
MBI BbikntodeHbl. Cxemy anekTponutaHusa vyepe3 napannencHole BI B pexnme py4Horo
6avnaca cm. Ha PucyHke 3-12.
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3 ¢ PexxuMbl paboTbl
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PucyHok 3-12: cxema py4Ho20 6alinacHoz20 pexuma, Noodk/roYyeHue K 00HoU TUHUU napannenbHbix UBI
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3.1.13ECO-pexunm, nogknovYeHne K oqHON nNuHuM, napannenbHoie UBI

Ona aktmBaumm ECO-pexuma cm. n.n. 6.2.5 lMopsidok eknroyveHusi pexuma ECO, 7.6
InaeHxbIl 3kpaH v 7.10.2 Hacmpolika pexuma.

B napannensHom ECO-pexume, Koraa HOMWHanbHbIE HanpsXeHue M YactoTa NUTaHusa oT
6annacHoOro NCToYHMKa NepeMEeHHOro Toka HaxogaTcs B npegenax gnanasoHa £10% un +3lMwy,
napannensHsle VIBI paboTatoT B 6annacHoMm pexnme, a ecrnv ykasaHHble 3Ha4YeHWs BbIXoasAT
3a 9Tn npegensl, To napannensHole VMBI paboTatloT B pexume OBONHOIO npeobpasoBaHus.
B napannencHom ECO-pexume TpexuBeTHbI CBETOAMOAHbLIA MHAuKaTop Kaxgoro WBI
roput 3eneHbiM, a B BepxHeM npaBom yrny XK-gucnnesa kaxgoro WBI oTtobpaxaeTcs
Hagnmce ECO. Cxemy anektponutaHusa vyepes napannenbsHole MBI B ECO-pexmme cm. Ha
PucyHke 3-13.
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PucyHok 3-13: cxema ECO-pexuma, nodkovdeHue K 00HOU JIUHUU napasnnenbHbix UBI
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3 ¢ PexxuMbl paboTbl

3.1.143Heprocbeperarowiun peXxum, NOAKMHOYEHUE K OAHOWN NMUHUW,
napannensHbie NBI

Ons aktmuBauum sHeprocbeperatowero pexuma cm. n.n. 6.2.7 lMopsdok eksroYeHus
aHepzaocbepezarouje20 pexxuma, 7.6 MnaeHbil 3kpaH v 7.10.2 Hacmpolika pexuma.

Mpn napannenbHon pa6ote UBI sHeprocbeperaowmin pexnm SBAsSIETCA TakUM XXe, Kak n
pexum ABOMHOro npeobpasoBaHus, HO pasHUUa B TOM, YTO cucTema napannenbHbix UBI
aBTOMAaTMYECKN OMNpefensieT CocTosiHMe Ha Bbixogde (T.e. obwyto Harpysky B %), 4ToObI
pelwunTb, Kakme KOHKPETHO CUMOBble MOAYMAWM OOIMKHbI ObiTb 3anuTaHbl, @ Kakue AOMKHbI
OespencreoBaTb and pgoctwkeHnss 6onee Bbicokoro K4 WBI. B sHeprocGeperatowem
(napannensHOM) pexuMme, TpexuBeTHbIN CBETOAMOAHLIN uHAMkaTop kaxgoro WBIT roput
3eneHbIM, 1 B BepxHem npasom yrny XK kaxgoro MBI otobpaxaeTtca Hagnuce ‘Green’.
Cxemy anekTponuTanus aona napannensHbix UBI B aHeprocbeperatolem pexume cMm. Ha
PucyHke 3-14.
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PucyHok 3-14: cxema aHepaocbepezarouje2o pexxuma, Nook/IrYeHue K 00HoU NuHUU napasnensHbix UBI
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3.2 Mopknio4veHue K ABYM NMUHUAM NMUTaAHUSA

3.2.1 Pexum [OBOMHOro npeoobGpa3oBaHUsA, NOAKMIOYEHME K OAHOM
NIMHUU NuTaHus, oauH UBI

B aTom pexunme nepemMeHHbI TOK OT rMaBHOro MCTOYHMKA NMUTaHUS NOCTyNaeT Yepes3 BXOAHOW
BblkntovaTens (Q1) Ha BbiNpsiMUTESb, KOTOPLIN Npeobpa3yeT nepeMeHHbIN TOK B MOCTOSAHHbIN
1 nogaet ero Ha nHeepTop. OQHOBPEMEHHO BhINPSIMUTENb NOAAET TOK 3apaaku ans 6atapen.
lMocne nonyyYeHMs NOCTOSIHHOrO TOKa MHBEPTOpP npeobpasyeT ero B YUCTbIA U CTabUMbHbIN
nepeMeHHbIV TOK ANsi TMTaHWS BaXKHbIX HArpy3ok Yepea BbIXOAHOM BbikntodaTens (Q4). Cxemy
pexuma [BoWHOro npeobpasoBaHMss cM. Ha PucyHke 3-15. B pexume [BOWHOro
npeobpas3oBaHna TPEXLBETHbIV CBETOANOAHLIA nHAMKaTop MBI roput 3eneHbiM 1 Hagnuce
‘On-Line’ otobpaxkaeTcs B BEpXHEM MPABOM Yriy 3KpaHa.
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PucyHok 3-15: cxema pexxuma deoliHO20 npeobpa3oeaHusi, NodknroyeHUe o0Ho20 UBIT k deym nuHusIM
numaHusi

3.2.2 batapeWHbIn pexum, NoAKNn4YeHue K ABYM JIMHUAM NUTaHUSA,
oavH UBI

MBI aBTOMaTMYECKN NEpeKoYaeTcs B pexkuM paboTsl oT 6aTapel, koraa nuTaHue rnaBHoro
NCTOYHMKA MEPEeMEHHOr0 TOKa OTKIOHSIETCS OT HOPMbl, HanpuMep, Koraa HanpshkeHue
HecTabunbHoe UNKN NPOUCXOAUT OTKIKOUYEHME 3NEKTPO3Heprnn. B aaHHOM pexnme paboTbl
b6aTapen nogarT MOCTOSHHbIA TOK, Bl npeobpasyeT ero B nmepemMeHHbIi U nogaeT Ha
NOAKMYEHHbIE BaXKHble HArpy3ku Yepes BbIXOAHOM BbikntovaTens (Q4). Bo Bpems npouecca
npeobpa3oBaHUs BbIXOAHOE HamnpsikeHne ocTaeTcs Takum xe. Cxema NoaKMnioYeHus B
pexume paboTbl OT B6aTapel nokasaHa Ha PucyHke 3-16. B pexume nutaHus oT GaTapen
TpexuBeTHbIN cBeToamoaHbIi uHaukatop WBI roput xentbiM, n Hagnuco ‘Battery’
oTobpaxkaeTcs B BEpPXHEM MPABOM Yy 3KpaHa.

Cepusa Modulon DPH 3-16
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* Pexxumbl paboThbl

HAIPY3.
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PucyHok 3-16: cxema 6amapeliHo20 pexuma, nodknroyeHue o0Hoz20 UBIT k deym nuHusiM numanusi

3.2.3 Pexum py4Horo 6amnaca, nogkno4veHune K AByM NIMHUAM NUTaAHUSA,
oavH UBI

Korga npu paboTe vHBEpPTOpa BO3HUKAKOT HeELUTATHbIE CUTyauuu, Takue Kak Meperpes,
neperpyska, KOpOTKOe 3aMblkaHue, aHoMarbHOe HanpsXKeHue Ha BbIXO4Ee UIN HU3KWUI 3apsag
BaTapewu, ycTporcTBO aBTOMaTn4yecku otknodaetca. Ecnu BT onpegensiet, 4to 6arinacHbIn
WCTOYHMK MEPEMEHHOr0 TOKa B HOpME, OH aBTOMAaTU4eCKM nepekntovaeTcs B OarnacHbli
pexum ansa 3awutbl NOACOEAUHEHHbIX BaXHbIX Harpysok OT npepbiBaHus nuTaHus. Cwm.
PucyHok 3-17. [locne TOro, Kak BbllLuenepevmcrieHHble aHoMarbHble YCIOBUS YCTPaHATCS,
MBI Bo3BpawaeTca n3 6annacHoro pexuma B peXxum OBOWHOro npeobpasoBaHus. B
BannacHom pexume, TpeEXLBETHbIN CBETOAMOAHbIN nHankaTop VBl roput xentbiM 1 HagnmMch
‘Bypass’ oTobpaxkaeTcsi B BEpXHEM NpPaBOM Yriy aKkpaHa.
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PucyHok 3-17: cxema 6atinacHoz2o pexuma, nodknroyeHue o0Hozo UBIT k deym nuHusam
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3.2.4 Pexum py4Horo 6amnaca, nogkno4veHne K ABYyM NUHUAM NUTaHUSA,
oavH UBI

BHUMAHMUE:

1.

Mepen Hayanom paboTbl BHyTpM MBI 1 nocne ero nepesoga B pexum py4HOro
b6annaca ybeauTtecb, YTO BCE BbIKNOYATENMU (3a UCKIIOYEHMEM BbIKMOYaTENSs
pydHoro 6amnaca Q3) Haxogsatca B nonoxeHun OFF (BbIKI). 3T1o nossonut
NpefoTBPaTUTL NOpaXeHWe 3NeKTPUYECKUM TOKOM.

Mocne nonHoro ofbectounBanmss WBIT Bbicokoe HanpshkeHue Gypet
oTcytcTBOBaTh BHYyTpuM WBI1, 1M TexHuyeckoe obcnyxuBaHue MOXHO 6yaet
npoussecTy 6e3onacHbiM obpazoM. OgHako, BO usbexaHue nopaxeHusi TOKOM
3anpellaeTca npukacatbCA K cregylowmMm AeTtansMm: BXOOHOW  KNEMMHOW
kopobke, BXOAHOMY KnemmHoMy 6noky 6annaca, BbIXOgQHOMY KIeMMHOMY 6roky
MBI, BxogHoMy knemmHomy 6noky GaTapew, 3aseMnsiowmum kremmam (Cwm.
PucyHku 5-8-5-11 gonsa onpegeneHus MNOfoXeHus 3TuxX BroKoB U knemm), a
Takke K MobbIM MeAHbIM LUMHAM, MOAKMOYEHHBbIM K BbIKIHOYATENO PYyYHOro
6annaca (Q3), NOCKoNbKY OHU MOFYT OCTaBaTbCA NOJ BbICOKUM Hamnps>KeHeM.

B pyyHom BarinacHom pexume BxogHoe nutaHue MBI nonHocTbio o6ectoveHo,
W NOACOEAVNHEHHbIE BaXHble HArpy3ku He 3aluLLEHbI.

Koroa tpebyetcs npoectn obcnyxunaHne WBI, moxHO BpyyHyto nepeknounTts WBI B
pexum pydHoro 6amnaca. Ona nepesoga MBI B pexum pyyHoro 6avinaca BbIMOMHUTE
crnegytoLwime AencTBuns:

@ Yb6eantecn, 4To HarnacHbIN MCTOYHUK NEPEMEHHOTO TOKa M Moaynb STS HaxoaaTcs B
HOpPMarnbHOM COCTOSIHUW.

\

@ Haxmnte ON/OFF (BKIJ1./BbIKJ1.) ("-L" ) Ha KK, n Ha akpaHe MNosABWUTCHA Haanucb
POWER OFF? (OoTKMuUTb NUTaHWE), YTOYHSIOWAs, HY)KHO N OTKIHOYNTbL NUTaHue
nHeepTopa. Beibepute YES (OA).

URCORCRC

BkntounTte ON BbIknoyaTenb pydHoro 6annaca (Q3).
Beikntounte OFF BbikntoyaTens 6avnaca (Q2).
Boikntounte OFF BxogHon (Q1) u BeixogHou (Q4) BbikniovaTenm.

Boikntounte OFF Bce BhikntovaTenu (Q5) BHeLWHMX BaTapenHbiXx Moaynew.

B py4Hom 6avinacHom pexume nutaHue BHyTpy