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NMpousBoacTBo

HanpaBneHune no pa3paboTKe U M3TOTOBMEHUIO MpoayKLuumM nod 6peHagom INSTART ocHOBaHO Ha
6a3e XonguHra CeBepo-3anagHoe JnekTpoMexaHudeckoe O6beaouHeHme (C35MO) B 2014 ropy.
MHOroNeTHUM oONbIT PaboThl U U3yYeHMe MPUBOOHOW TEXHUKM €BPOMEeNCKUX BpeHO0B CTano OTrpPaBHOMN
TOYKOW [ON9 opraHu3aumm cobCTBEHHOro npowmseonctBa. COBMECTHO C Hay4YHO-TEXHUYECKUM
LeHTpoM koMnaHua INSTART paspaboTana U npotecTupoBana obpaslbl 1M oTNnaguia NPou3BoACTBO
cobCTBEHHOM MpoayKLUKMKM, oTBeYatoLle NoTpebHOCTAM POCCUMCKOrO PbIHKA.
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KauyecTtBO

BblcOkOoe KayecTBO W HaOeXHOCTb MPOAYKLMKU [ocTUraeTcsa 3a cyeT TulaTenibHoro otbopa
npomsBoanTENEN KOMMMEKTYOLWMX, KOHTPOMA TEXHOMOrM4Yeckmnx npoueccoB 1 100% TecTUpoBaHUA
FOTOBbIX M3OenMN. [loCTosAHHbIE WH)XeHepHble M3bICKaHWMea U obpaTHad CBA3b OT KOHEYHbIX
rmofb3oBaTenier MomMoraloT HeMpPepPbIBHO COBEPLUEHCTBOBATh BbiMyckaeMoe obopynoBaHue. Cny»ba
TexHunyeckom nogaepP>xKh INSTART oka3blBaeT BbICOKOKBATMPULIMPOBAHHYIO MOMOLLLb Ha BCeX 3Tamax:
oT nogbopa obopyaoBaHUA Mod KOHKPETHbIe 3afa4M 00 BBOAA €ro B akcrayaTaumto. LLnpokasa ceTb
CEPBUCHbIX LIEHTPOB U cepBUCHbIX MapTHepoB INSTART obecrneurBaeT onepaTUBHOE BbiMOMHEHMEe
YCNyr Mo fMyckoHananke, TeXxHMYeCcKoMy 0BCNy>KMBaHMIO, AMArHOCTUKE U MOCTrapaHTUMHOMY PEMOHTY
obopynoBaHug.
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LleHa

[ocTynHaa HageXXHOCTb — 3TO BEKTOp Pa3BUTUSA M KOMMJIEKC MepornpuaTtui, Gnarogaps KOTOPOMYy
koMnaHua INSTART rapaHTUpPYeT KOHKYPEHTOCMOCOOHYIO LieHY MPU BbICOKOM KadecTBe MpoayKLMun.
Hanuune npenctaBuTenbCcTB M cknagoB INSTART Bo Bcex KpymnHenwmx roponax Poccumn, Pecnybnuke
Benapycb n KasaxcTaHe Mno3BosgeT ONTUMU3MPOBATb 3aTpaTbl Ha NIOTUCTUKY M GOPMUPOBATbL
rMOKYIO LLeHOBYIO MONMUTUKY A9 KITMEHTOB.
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1. MpeunMyLlecTBa Nnpeobpa3oBaTenen
YyacTtoTbl cepuun MCI

MpeobpaszoBaTenm 4actoTbl cepum MCI cneumanbHO pa3paboTaHbl O79 OOMbLUOro Koiu4ecTBa
CTaHOAPTHbLIX TMPUMEHEHUN U UMelT Bce GYHKUMOHaNbHble BO3MOXHOCTM  COBPEMEHHbIX
npeobpasoBaTtesen 4acToTbl O6LLEro Ha3HaYeHus.

MpeobpazoBaTenn 4actoTbl cepun MCl - 3TO BbICOKOTEXHOMOIMMYHbIE, KadecTBeHHble u3aenuvs
MO 3KOHOMWYHOWM UeHe. Cepuwa npegHasHadeHa A9 ynpasieHua TpexdasHbiMU aCUHXPOHHbIMU
aneKTpoaBMraTenaMm ¢ AnanasoHoM MolHocTen oT 0.4 0o 630 KBT.

OTITMYUNTEJTbHbIE OCOBEHHOCTN CEPVI
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PABOTA B ABYX PEXXMUMAX
- HACOCHbIN;
- OBLENPOMBbILLIEHHbIN.

BbICTPAA N YOOBHAA SKCINMNYATALUA
3aBoOACKMe npefyCcTaHOBKM OSid
CTaHOapPTHbIX MPUMeHeHA

BbICOKMN NMYCKOBOW MOMEHT MPU
HU3KUX OBOPOTAX ABUIATENSA
- BeKTopHbI 6e3 aHKoaepa:

150% npwn 0.5 'y,

NOAOK/TIOMEHUE [OATYUKA 3BALWUUTDI
OBUTATENA PTC

YnydlwleHHaqa TensioBas 3allmTa gsuraTens
Mo curHany ot TeMnepaTypHbIX A4aTYMKOB B
OBMOTKax aneKTpoaBuMraTens.

OBJIACTb NMPNMMEHEHWYH

OMNTUMAJTIbHAA COBOKYINMHOCTDb

3ALWUTHBIX DYHKLIUNA:

- TOKOBAad 3alluTa OT NeperpysKm
aBuraTens;

- TOKOBad 3allKMTa MIHOBEHHOIO AeNCTBUS;

- 3alUMTa OBUraTena oT neperpesa;

- 3alUMTa OT 3aMblKaHUA BbIXOOHbIX da3 Ha
3eMno;

- 3allKTa OT Neperpesa BbIXOOHbIX
Kackados;

- 3alUKTa OT MOBbILLUEHHOro UK
MOHMXEHHOIO HaMNpPaAXXeHs;

- 3allMTa OT MponanaHunsa dasbl Ha BXoae;

- 3allKTa OT OLIMBOK Nepenayv AaHHbIX;

- 3allKMTa OT MponafaHunsa das Ha Bbixoae.

MpeobpazoBaTenn YacToTbl cepun MCl Mcnonb3yloT TaMm, roe He TpebyeTca BeKTopHoe yrpaBreHue
C 3aMKHYTbIM KOHTYPOM (Hanuuue 3HKoAepa): BEHTUNATOPbI, HacoChl, APOOWIKKM, KOMMPEeccopsbl,
LITaMMOBOYHbIE CTaHKW, FPaBUpOBalbHble CTaHKM, 0bopyaoBaHMe Ona o6paboTKM CTekna, rnedaTHble
CTaHKW, TKaLlkoe obopyaoBaHMe U T.40.
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2. DYHKLMUOHA/IbHbIE BO3SMOXHOCTH

PacwupeHHbi MUO-perynatop ¢ GyHKLMUEN CNALLENro peXXuma
ObecneumBaeT yrnpaBieHMe CKOPOCTbIO 3/1eKTPoABUraTend An9 noanep>KaHmMa NocTOAHHOIO 3HaYeHUs
3aflaHHOro NapamMeTpa (HanpuMmep, AaBreHud, TeMnepaTypbl UKW pacxoda BoAbl).

BcTpoeHHble TaMepbl
[1Ba BCTPOEHHbIX TarMepa ynpaBnatoT BXOOHbIMU LUDPOBLIMW CUFHANaMm 1M GOPMUPYIOT BbiXOOHble
BpeMeHHble CUrHanbl. TaMepbl MOTYT MCMOMb30BaTbCs Pa3faeibHO UM KOMOGUHMPOBAHO.

Bbixop Tanmepa 1 >
Bxog Taiimepa 1 .
»~

Tanmep 1

KoM6WHMPOBaHHbI BbIXOAHOM
curHan Tanmepa 1 un 2

Bxop Taimepa 2 Bbixog Tainmepa 2

\

>

orpaHVI'-IVITe.Hb MOMEHTa
I‘Ion,,u,epmaHme YCTaHOB/TEHHOIO MOMEHTa NyTeM OrpaHMNMYeHMNA HanpaKeHnd 1 ToKa.

Pe3epBHOe KONMUpOBaHUe NapamMeTpoB

Nonb3oBaTeNlb MOXET WMCMOMb30BaTb PEe3epPBHOE KOMUPOBaAHWME MapaMeTPOB C MOMOLLbIO MOAYIA
KOMMPOBaHUA, 4YTOObl BOCCTAaHOBUTb HACTPOWKM MpeobpasoBaTeNnid 4acToTbl B C/llydae OLMBKM,
BbI3BaHHOW c60eM UM HemnpaBUbHOW paboTol.

orpaHVI'-IVITe.Hb TOKa

B Cny4dadX, eCqiim TOK rnpeBblllaeT YyCTaHOB/IeHHOEe 3Ha4deHKMe 3alllThbl, BKIIOYaeTCd OorpaHn4ymTesb.
OI'paHVIL‘IVITeﬂb TOKa MOXEeT yaepxXmMBaTb TOK B YCTaAaHOBJ/IEHHbIX rpenesiax gna npenorBpalleHnNd
BblXOOa I'IpeO6DBBOBaTeJ'I$?| 4acCTOThbl B OLLIVI6Ky N 3alLlNThI O60py,EI,OBaHVI$?|.

MpoToKorsbl Nepenaymn AaHHbIX
lNMpeobpa3oBaTeib YacTOTbl MMEEeT BO3MOXHOCTb CBA3M Mo npoTokonaMm ModBUS RTU.

ABTOMaTUYECKUNIA perynaTop HanpsHXeHUsa

MpenHasHayeH On9 cTabunm3aummM BbIXOOHOMO HaMPSKEHUs MyTEM perynmpoBaHMsa Toka B 06MOTKe
BO3BYKOeHNA, a Takke obecrneymBaeT 3MEKTPOHHYIO 3alUMTy OT Meperpyskys U MafgeHus 4acToTbl
BpaLleHMus.

BcTpoeHHOe BUpPTyanbHoe pene 3aAep)XXKu BpeMeHU

MaTb BCTPOEHHbIX BUPTYaslbHbIX pPere 3adep)KKM BPpeMeHU A8 NpoBefeHUs MPOCTbIX NTOrMYeCcKmx
onepauun c curHanamm oT LUMbPOBbIX BXOOAOB U OT MHOMOMYHKLMOHANbHbIX BbIXOOHbIX KIEMM.
Pe3synbTaT NOrMYeckux orepalmini MOXeT pacCcMaTpMBaTbCA B KayecTBe 3KBMBaneHTa uUuMbpoBoro
BXOOHOIO CUIHana, a Take MOXET BbIBOAUTLCH Ha MHOTOMYHKLIMOHa IbHble BbIXOOHbIe KneMMbl. Kpome
TOro, pe3ynbTaTbhl OrMYECKMX ornepaumii MoryT BbIBOAUTLCH C 3afl€PXKKOM MO BpeMeHu 1 C onepatmen
oTpULLaHUE.

INSTART® 4 instart-info.ru



JerkocbeMHbIM BEHTUNATOP
yaobeH Ana 3aMeHbl U YMCTKM

>

CbeMHad naHenb yrnpasneHna
OTKPENMMAETCH NETKMM HaXXaTnem

== LED-gucnnen

= [NoTeHuMoMeTP

MOHTaXKHbIV KOMMIEeKT
Mopenu ot MCI-GO,4-2B
00 MCI-G22/P30-4

CTaHOapTHbIM pa3beM
nogknoveHmna RJ45

Tﬂ "I

0

4 @ 2
l‘]] ] KrnemMMbl BXOOOB 1 BbIXOO0B

OnTuManbHbIVM Habop
BO3MOXXHOCTb KpenieHms LUAGPOBBIX CHrHANos
Ha DIN-pemnky
Mopenu ot MCI-G0O,4-2B
0o MCI-G4.0-4B

fia]
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3. TexHnyeckKkoe onmcaHume

MapamMeTpbl OonucaHue

[dnana3soH HanpsaXXeHUsa 1 YacToTbl Ha Bxoae 1~ 220 B +/-15% 50/60 'y, +/- 2%
3 ~380B +/-15% 50/60 I, +/- 2%

[1anasoH Hanps)xeHWa 1 4acToTbl Ha Bbixoge |3~ 0-U_, 0-3200 'y

Odwnana3oH MolHoCcTen 0.4 ~ 630 kBT

Bxofbl ynpasneHus 5 Ll,l/lq)pOBbIX BXOOHbIX K1eMM (1 019 BbICOKOCKOPOCTHOIO
MMMNYNbCHOIo BXOOHOIo cverana)

2 aHanoroBbIx Bxoda

KoMMYHMKaUMOHHbIV MHTepdenc RS485 nooaep»mBaeT
npoTtokon ModBUS RTU

BbixoObl yripaBneHus 1 penevHbIv Bbixoq

1 aHanoroBbIM BbIXos,

MNaHenb ynpaBneHua CbeMHada
CTeneHb 3aWnThl P20
Tun ynpaBneHunsa V/F: yrnpaBreHue Hanps>eHnemM/MacToTon

SVC: BEKTOpPHOE yMnpaBfieHMe C Pa3OMKHYTbIM KOHTYPOM
(6ezpgaTumMKoBbIN)

PeXkmnMbl paboThbl YrnpaBneHye MOMeHTOM, yrpaBfieHne CKOPOCTbo

OcHOBHble bYHKLMN BbicTpoe orpaHuyeHne ToKa

BcTtpoeHHoe BUPTYyaslbHOE pene 3aepP>XXK BpeMeHN

BcTpoeHHbIM Tanmep

BcTpoeHHbIM MOOYNb BblYHUCIEHUIA

ABapUMHbIN OCTaHOB

OTCneXxmnBaHme CKOPOCTUY Nepe[ 3aryCcKom

BctpoerHoe MNNO-perynmposaHue

ABTOMaTU4YeCKasa perynmpoBka HanpaxkeHmnsa (AVR)

YOaneHHbl1 KOHTPO b

3alwmThl Mepekoc das

MpeBbllleHMe MOMEHTa

HOBbILLIeHHOG/I'IOHI/I)KeHHOG Hanpga>xxeHune

3aMblKaHMe Ha 3eM/to

MponagaHme da3bl

Meperpy3ka aosuratensa

INSTART® 6 instart-info.ru



4. TeXHU4YeCKMe XapakKTepucTukum

Mopgenb npeo6pasoBaTens YacToThl CoorseTeTBYIOLIMM Asuratent (KBT) HoMm. Tok Ha Bbixoae (A) To:::;::ﬁ
s | . c | »
Bxop: 1 da3a, 220 B + 15%, 50/60 I, Bbixoa: 3 dasbl, 0-220 B, 0-3200 Iy,
MCI-G0.4-2B 0,4 - 2 -
MCI-G0.75-2B 0,75 - 4 -
BcTpoeH
MCI-G1.5-2B 15 - 7 -
MCI-G2.2-2B 22 - 10 -
Bxon: 3 da3a, 380 B + 15%, 50/60 Ty, Bbixoa: 3 dasbl, 0-380 B, 0-3200 Iy
MCI-GO0.75-4B 0,75 - 3,0 -
MCI-G1.5-4B 15 - 4.5 -
MCI-G2.2-4B 2,2 - 6,0 -
MCI-G4.0-4B 4 - 9,5 -
MCI-G5.5/P7.5-4B 55 75 13 17 BcTpoeH
MCI-G7.5/P11-4B 75 n 17 25
MCI-G11/P15-4BF n 15 25 32
MCI-G15/P18.5-4BF 15 18,5 32 37
MCI-G18.5/P22-4B 18,5 22 37 45
MCI-G18.5/P22-4 18,5 22 37 45 He BcTpoeH
MCI-G22-4B 22 - 45 - BcTpoeH
MCI-G22-4 22 - 45 -
MCI-G22/P30-4 22 30 45 60 He BcTpoeH
MCI-G30/P37-4 30 37 60 75
MCI-G30/P37-4B 30 37 60 75 BcTpoeH
MCI-G37/P45-4 37 45 75 90
MCI-G45/P55-4 45 55 90 110
MCI-G55/P75-4 55 75 10 152
MCI-G75/P90-4 75 920 152 176
MCI-G90/P110-4 90 110 176 210
MCI-G110/P132-4 110 132 210 253
MCI-G132/P160-4 132 160 253 300
MCI-G160/P185-4 160 185 300 340
MCI-G185/P200-4 185 200 340 380
MCI-G200/P220-4F 200 220 380 420
He BcTpoeH
MCI-G220-4F 220 - 420 -
MCI-G250/P280-4F 250 280 480 540
MCI-G280/P315-4F 280 315 540 600
MCI-G315/P355-4F 315 355 600 680
MCI-G355/P375-4F 355 375 680 710
MCI-G375/P400-4F 375 400 710 750
MCI-G400-4F 400 - 750 -
MCI-G500-4F 500 - 930 -
MCI-P500-4F - 500 - 930
MCI-G630-4F 630 - 1200 -
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Cucrtema o603HauyeHunda

OononHumTebHble onunm

XXX - GY/PY - 4 BF + XXX - ZZZ + C3C + ioumayn + EMI + IP54 + FM
1 23 6 7 8 9 10 12 13 14

4 5

1. Cepug

2. PexxuM G - 06LLenpoMblLLIEeHHbIN*

3. MolwHocTb anekTpoasuratens (KBT) ong obuenpombluieHHoro pexmnma (G)
4. PeXkuM P - HacoCHbIN™*

5. MowHocTb anekTpoasuratend (kBT) ong HacocHoro pexxmnma (P)

6. HOMUHanbHOE HamnpsHKkeHue:

2:1~ 220 B+ 15%, 50/60 T
4:3~ 380 B+ 15%, 50/60 Iy

7. BCTPOEHHbIM TOPMO3HOM MOoAy b

8. BCTpoeHHbIM Apocceib MOCTOAHHOIO TOKa

9. MnaTbl paclunpeHna (aBnaeTca onumen ana npeobpasoBaTenen YacTtotbl cepum FCl n LCI)
10. JononHuTenbHoE 3alLMTHOE MOKPbITUE MNIaT JIaKoM

11. 3aWwmMTHOE MOKpPbITME MAaT KOMMayHOOM

12. BcTpoeHHbI DMC dunbstp

13. IP54

14. TToXKapHbIN peXXmm

*O6LenpoMbILLNEHHbIN pexinMm (G)

|/|Cﬂ0ﬂb3yeTCﬂCHal'py3KOl;ICI'IOCTOF]HHbIM BpaLlaloLWLMM MOMEHTOM. B3TOM cnyyvae BenimymHa BpallatoLlero MOMeHTa,HeO6XO,EI,I/IMOI'O
onga npuneedeHMa B OemncTeme Kakoro-nm6o MexXaHWM3Ma, MOCTOsIHHa HEe3aBMCUMO OT CKOPOCTU BpalleHUa. [MpuMepoM TaKoro

peXxumMa pPaboTbl MOTMYT CIY>KUTb KOHBEWEePbl, SKCTPYAEPbI, KOMMPECCOPbI, CKBaXKMHHbIE HacOChbl.
**HacocHbIM pexxmnm (P)

Mcrnonb3yeTca ¢ Harpy3Kol ¢ NepeMeHHbIM BpalLatoLLMM MOMEHTOM. DTOT MOMEHT MMEeEeT OTHOLLEHME K Harpy3kaM, AN KOTOPbIX
TpebyeTca HU3KMIN BpaLLAOWMIA MOMEHT MPU HM3KOM YacToTe BpalleHUs, a Npu yBeNMYEHMN CKOPOCTM BpalleHus TpebyeTtca
60/51ee BbICOKMI BpalLatoLLMi MOMEHT. TUMUYHBIM MPUMEPOM TaKoro pexkmmMa aBMIAatTCA HacoChl (HAaCOChl C BbICOKUM MyCKOBbIM
MOMEHTOM HeOob6XoAMMO MoabupaTb Mo O6LIENPOMbIWIEHHOMY pexuMy (G); K TaKMM HacocaM MOMXHO OTHECTW CKBaXKUHHble

HACOCbIl, HAaCOChbI A4 nepekayvykm BA3KUX XUOKoCTew, BaKyyMHble HaCOCbI).
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5. TexHu4yeckasa cneundukaumsa

KoMnoHeHT

XapakTepucTuka

Pexxnm ynpasneHua

YrpasneHue Hanps»eHueM/Mactotom (V/f)
BekTopHoe ynpaBneHme ¢ pazoMKHYyTbIM KOHTYpoM (SVC)

BbixogHaa YacTtoTa

0-600 (3200) My

PaspelueHne no yacrtorte

NnHenHag, KBagpaTuyHag, Mo BbiBpaHHbIM 3HaYeHWAM: Hanps»eHue/dacTtoTa (V/f)

KpuBas HanpskeHus/MacToTbl (V/f)

NnHenHan, KBagpaTuyHag, No BbibpaHHbIM 3HaYeHWAM: Hanps»eHue/dacTtoTa (V/f)

Meperpy3odHas cNocobHOCTb

Pexxnm G: 60 ¢ npun 150% HOM. ToKa; 3 ¢ npwm 180% HOM. TOKa
Pexxnm P: 60 ¢ npu 120% HOM. ToKa; 3 ¢ npun 150% HOM. TOKa

[ycKoOBOW MOMEHT

Pexxm G: 0.5 Mu/150% (SVC)
Pexkum P: 0.5 T/100%

MecTo ycTaHOBKMU

MpeobpasoaTenu YacToTbl cepmmn MCI

[nanasoH perynnpoBKKM CKOPOCTH 1100 (SVQC)
@ | To4HOCTb MOCTOSAHHOWM CKOPOCTU +0.5% (SVQC)
=
:q:, TOUYHOCTb yNpaBieHNsa MOMEHTOM +5% (SVC)
5 KomMneHcauna MoMeHTa PyyHaa koMneHcauma MmomMeHTa (0.1% ~ 30.0%), aBTOMaTM4YeCcKasa KoMneHcauma
©
o MOMEHTa
(=
> | Peskum yrnpaslieHns [MaHenb ynpasneHus, KneMmbl yrpasneHmnsa, ModBUS
MuTaHWe Lenew ynpaBneHnsa 24 B 6e3 ToKoorpaHuumMBatoLei 3allmnThbl
Bxoabl ynpasneHua 5-KaHaMbHbIM pa3beM LMPPOoBOro BXogHoro curHana (DI12~DI6), knemmy DI6 koToporo
MOXHO MCMOMb30BaTb B Ka4eCTBe BXoAa A/19 BbICOKOCKOPOCTHOIO MMMYTbCHOMO
BXOAHOIO CUIrHana. BO3MOXXKHO MCMob30BaTh TO/IbKO BCTPOEHHbIN MCTOUYHMK
MUTaHWA 2-KaHaMbHbIN pPa3beM aHanoroBoro BxogHoro curHana (VF1, VF2), kotopbi
MOXHO MCMOMb30BaTb KaK BXOA CUrHana Hamps>keHmsa (0~10 B) nnu TokoBoOro
curHana (0/4~20 MA). MNocne HaCTPOMKM ero MOXKHO MCMOoSb30BaTh Kak pasbeMm
BXOAHOIO LIM@POBOro curHana
Bbixoabl ynpaBneHus 1-KaHanbHbIM Pa3beM aHaNOroBOro BbIXO4HOro curHana (FM1), KoTopbii MOXHO
MCMOMb30BaTb He TOSbKO Kak BbIXo cUrHana HanpsaweHua (O ~ 10 B), HO 1 KaK BbIXoL,
TOKOBOrO curHana (0/4 ~ 20 MA)
1-kaHanbHbIN penenHbin Boixof (T1), He 6onee 30 B nocT.Toka/3 A 1 He 6onee 250 B
nepem.ToKa/3 A
MHdopMaumsa o paboTte OrnopHaga YyacToTa, BbIXOOHOW TOK, BbIXOOHOE HaMPaXXeHMe, HampsaXKeHMe WnHbI
= MOCTOSAAHHOIO TOKA, BXOAHOW CUIHan, 3HayeHne curHana obpatHom ceasu,
§_ TemMnepaTypa Moy, BbIXOAHAA YacToTa, CKOPOCTb ABUraTens u np.
g OTobparkeHMe 0o 32 NapaMeTpoB KHOMKOM >>
S
ot | "Hdopmaums 06 owmnbkax CoxpaHeHue nHdopMaLumm o 3 mocnefHUx Hernonagkax, BO3HMKLLMX BO BpeMs
§ paboTbl. B Kaygon 3anmcK o Henosaake yKasblBaeTcs YacToTa, TOK, HanpsxeHne
LIMHbI M COCTOSIHME BXOOHOIO/BbIXOAHOIO CMrHaa KleMMbl BO BpeMms
BO3HUKHOBEHUA HeMonagKu
3alwmTa NnpeobpasoBaTens YacToTbl [MoBbILLIEHHbIN TOK, MOBbILLEHHOE HaMPAXXeHMe, 3aLlK1Ta OT HerMonaaKM Moaynewn,
MOHWKEHHOE HaMNpPshXeHKe, Neperpes, Neperpy3ka, 3almta oT BHELIHWX HEMOMaaoK,
© 3alUMTa OT OWMBOK NamMaT EEPROM, 3aumTa OT KOPOTKOIro 3aMblKaHWA Ha 3eMJIto,
'§ 3almTa oT 0bpbiBa a3
% ABapuMHasa crMrHanmsauna 3aLumTa 6IOKMPOBKOM, aBapUMHbBIN CUTHAN NeperpysKm
M npeobpaszoBaTens 4acToThbl
KpaTkoBpeMeHHoe nponagaHue MeHee 15 McC: HenpepbiBHasa paboTa
nuTaHua Bonee 15 Mc: fonycKaeTca aBTOMaTUYeCKMIA Mepe3anycK
3 TeMnepaTypa oKpy>KatoLero OT -10 go +40 °C (B gmnanasoHe oT +40 go +50 °C - MOHWKeHMe IKCMyaTauMOHHbIX
5 BO3M4yxa Npu paboTe XapakTepuncTUK 1,5% Ha Kaxkablv rpagyc)
Q
O | TeMnepatypa XxpaHeHUs Ot -20 po +65 °C
=
E Bna)kHoCTb Bo3yxa He 6onee 90% oTH. BN. (be3 KoHOeHcaTa)
o
5 BbicoTa/BnbpaLms Huke 1000 M, MeHee 5,9 m/c? (=0,6 g)
>

Be3 arpeccuBHbIX 1M TOPIOYMX ra3os, Mbliv U MPOoYUX 3arp;|3HeHvu>1



KoMnoHeHT

XapakTepucTuka

NCTOYHUK 3a0aHUs 4acToThl

14 TMOB OCHOBHbIX MCTOYHUKOB YaCTOTbl M 14 TUMOB BCMOMOraTe/lbHbIX MCTOYHUKOB.
MPUMEHSAIOTCA PasfinMYHble PEXXMMbI NepektodeHmd. Mcnonb3ytoTca pa3sHoobpasHble
NCTOYHUKN BXOOHOIO CUIHaMa: MOTEHLMOMETP NaHenu yrnpasneHus, BHeLWHUM
QHaNoroBblN CUrHarn, LMPPOBOM OMOPHbIN CUTHaM, UMMYbCHbIWM OMOPHbINA CUTHas,
KOMaHAbl AVNCKPETHbIX BXOAOB, MJ1K, crHan WuHbl ynpaBneHus, pe3ynsraThbl
ApUDMETNYECKUX BBIYUCIEHUI K MpoYee

NCTOYHUK 3agaHUa MOMEHTa

14 TMMNOB MCTOYHMKOB BpaLLatoLLEero MOMeHTa, BKtoYas LI,MdeOBOIH OI'IOprIl;I CUrHan,
BHELLUHUWIM aHaNnoroBbl CUrHan, l/IMI'IyJ'IbCHbIIH OI'IOprIl;I CUTrHan, CMrdan wuHbl
ynpaBleHNd, pe3ynbraTbl apmbMeTquCKmx BbIYMCNIEHUNI U npo4yee

ANroOpUTM pasroHa M TOPMOXKEHUA

4 NMNMHEMHbIX PeXXMMa (BbIBOP C MOMOLLLbIO JUCKPETHbBIX BXOLOB),
S-kKpvBasa 1 un S-kpueaa 2

ABapUMHbIN OCTaHOB

MrHoBeHHoOe npepbiBaHMe BbIXOLHOW CUMNOBOM Lienm npe06pa3osa'rer|q 4aCTOThbl

MHorocTtyneH4aTass CKOpoCTb

Bbi60op 16 CKOPOCTEN C UCTMOMb30BaHWEM PA3TUYHbBIX KOMBUHALMKA MHOMOKaHanbHbIX
KNeMM yrpaBrieHus

DyHKUMK BCcTpoeHHoro MJ1K

HenpepblBHOE GYyHKLMOHMPOBaHUE 16-CTyNeHYaToOM CKOPOCTU, Ha KayKOoM CTyrneHu
BpeMa yBenn4eH1s U CHUXKEHUA CKOPOCTU U BpeMs QYHKLMOHUPOBAaHUSA MOTIyT
3afaBaTbCs OTOENbHO

YnpaBrneHue TONYKOBbIM
pPexxrnMmMmom

TO}'IL‘IKOByIO 4HacCToTy N BpeMd TONTHKOBOIO yBelTM4YyeHNd N yMeHblLUeHNA CKOPOCTN
MOXHO 3aaBaTb OTOE/IbHO, KPOMeE 3TOIro, MOXXHO HaCTPOWTb rnpen MyLLLeCTBeHHbIVI mnnn
Hel'lpel/IMyLLl,eCTBeHHbIl;I TONYKOBbIN pexxnm B pa6oqu COCTOAHNN

KOHTPOsb CKOPOCTW BpaLLeHnd

MpeobpaszoBaTenb YacToTbl HAYMHAET PabOoTy C KOHTPOA CKOPOCTU Harpy3Km

=
s . .
3 | KoHTponb d1KCMpoBaHHbIN DYHKLWMA KOHTPONS 3a0aHHOM ONUHbI M 3a0aHHOIo PACcCTOAHMA peanmM3oBaHa Npu
X
T | OUHbl M GUKCUMPOBAHHOIO MOMOLLM MMMNYNTbCHOIO BXOAHOMO CUIrHana
>
@ | paccToaHua
CyeTymk DYHKLMA cHeTYMKA peanin3oBaHa Mnpu NOMOLLM MMMYIbCHOMO BXOHOIO CUrHana
DyHKUMS yNpaBeH1s YacToTomn MpuMeHaeTca B 060pYyL0BaHNM HAMOTKU TEKCTUTBHOM HUTUK
koneGaHum
BctpoeHHoe MUA- MokeT ocyLLeCTBNATL MPOLLEeCcC yrpaBAaeHWa CUCTEMOW C 3aMKHYTbIM KOHTYPOM
perynupoBaHue
DYHKLMS aBTOMaTUYECKOTO ObecneymBaeTcsd CTabUIbHOCTb BbIXOAHOMO HAMPSXKEH WS Mpu KonebaHmax
perynatopa HanpsaxeHus (AVR) Hanps»XeHns cetu
TopMOXKeHUe NOCTOAHHbBIM TOKOM | BbICTpoe 1 paBHOMEPHOE TOPMOXKEHME
KoMneHcauusa npockanb3biBaHUa | KOMNeHcaLWs OTKNOHEeHWS CKOPOCTU, BbI3BaHHOIO MOBbILUEHUEM Harpy3Ku
CkaukoobpasHas nepectpoiika MpepoTBpalleHne BO3HUKHOBEHMSA Pe30HaHca C YaCTOTOM MEeXaHUYeCKOW CUCTEMDbI
YaCTOTbl
KoHTponb BpeMeHn paboTbl DYHKLMA aBTOMaTMUYECKOro OCTaHOBa Npeobpa3oBaTenia YacToTbl MO AOCTUMKEHUN
3a4aHHOro BpeMeHu
BcTpoeHHoe BrpTyanbHoe pene MokeT ocyLLeCTBNATL YNPOLLEHHOE Ioryeckoe NporpaMmMmpoBaHme GyHKLUM
3a4epPXKKU BpeMeH! MHOFodYHKLMOHANbHbIX BbIXOA0B M BXOAO0B LIMPPOBbLIX CUIHANOB. Jlornyeckmne
pe3ynbTaTbl MOMYT OblTb 3KBUBaNEHTHbI GYHKLMAM LUPPOBbLIX BXOAOB, @ TakKe
BbIBOOUTLCS C MOMOLLIbIO MHOFODYHKLMOHANbHbIX BbIXOO0B
BcTpoeHHble TariMepbl 2 BCTPOEHHbIX TaMepa Mosny4vatoT BXOAHOM CUrHaN HaCTPOWKM BPpeMeHU ANa Nofayu
BbIXOLHOIO BPEMEHHOIO CUrHana. Icnonb3ytoTcs Mo oTAeNbHOCTU MK B KOMOUHAaLLMK
BcTpoeHHbIV Moaynb 4-KOHTYPHbIV MOAYNb BbIYNCIEHWI, BbIMOAHSIOLWMW CIOXKEHWE, BblYMTaHME,
BbIYNCIEHUM YMHOXeHWe, AeneHuve, onpegeneHne 3Ha4eHum 1 nHTerpanbHble onepaumm
OxnageHue BosgywHoe oxnaxgeHus

O6MeH OaHHbIMK MoapgepykKa cTaHOgapTHOro NpoTtokona ModBUS RTU

Tun gBuratens ACVIHXpOHHbII;I aN1eKTpongBuraTtesb

INSTART® 10
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CTaHOapTHada KOHOUrypauus ana npeobpasoBaTtesien YactoTbl cepui MCl MOLLHOCTbIO 0 22 KBT

ABTOMaTUYECKMI TOpMO3HOW pe3ncTop (onumoHanbHo)
BbIKtOYaTENb ./_:j.
TpexdazHbin
L1 /:/ R + PB ACUHXPOHHbIN
I anekTpoaBuraTesnb
U pon
L2 e s
I
A%
L3 /!/ MNpeobpazoBaTesb
L /\'/ R yacTtoTbl cepum MCl W
I
I -
nop.sxon 1
Lp.exon DI2
Lindp.sxon 2 DI3 FMI1Q | Boixoa1
Lindp.axon 3 aTaI‘IOFOBS)FO cUrHana
. D14 KrieMMbl GNDO ) 0~10 B/0~20 MA
Lndp.Bxon DI5 LMNPPOBbIX
LUnop.exon 5 BXOOOB
P DI6 o6
OB6LWMM Laga knemMma
COM ) umdpoBoro cmngrnlaA S
BHeLIHMI noTeHuomMeTp MHOrodyHKLMOHaNbHbIM
(1 kOMm, 0.5 BT) +10V VICTOUHMK iTakus T1B O penenHbin Bbixon, |1
aHaroroBoro c1rHana He 6onee 250 B nepemM.Toka 3 A
VF1 Bxonlakanorosoro He 6onee 30 B nocT.Toka 3 A
CcUrHana TI1C O
GND 3emns aHanorosoro curHana
VF2 Bxop 2 aHanorosoro cvrHana
@. 0-20 MA P24V O ;
P24V BHYTPEHHUI UCTOUYHUK MUTaHUA
24 B ¢ Makc. TokoM 300 MA
SG+ COM O
RS485 ModBUS RTU |:|
SG-

- obo3HaueHO opHodaszHoe noaktodeHue ana mopgenen: MCI-G0.4-2B, MCI-G0.75-2B, MCI-G2.2-2B
HanpshXXeHne NMTaHusa nogaetca Ha R, S.



CTaHOapTHasa KOHOUrypaums anga npeobpasoBaTtenier 4actoTbl cepu MCl MolHOCTbIO oT 30 KBT v Bbile

TOPMO3HOW PE3NCTOP

P
RL1, == \RL2

i

DC+
,/4TopMo3zHOM
//, Moaynb |\

ABTOMaTUYECKUNIM Pt
BblK/lOYaTE b N
U
L1 /}/ ® R
|
/ V
L2 : ® S Mpeobpa3soBaTenb
YacToTbl cepumn MCI w
L3 / T 1
. 1 )
Lindp.Bxon ODI2 )
Lindp.exon 2 DI3 FM1
Lundp.exon 3 DI4 KnemMmbl
Lindp.exon 4 DI5 LndpPoBbIX GND
. 5 BXOO0B
Linp.exon DI6
O6wmmn COM) O6uias knemma

BHelWHWM noTeHUMoMeTP
(1kOMm, 0.5 BT)

0-20 MA

g

RS485 ModBUS RTU

undposBoro C|/|rHar|aTl

+1 OVVICTOLIHI/IK nuTaHms

aHafIoroBoro curHana
VF1 Bxonl

aHasIoroBoro curHana
GND 3emna

aHanoroBoro curHana

VF2 Bxopn 2
aHaNoroBoro CUrHana

P24V

TIB

TI1C

P24V

COM

TpexdasHbin
ACUHXPOHHDbIN
aneKTpoaBuraTens

12

Bbixon 1

aHasioroBoro curHana
0~10 B/ 0~20 MA

MHOrodyHKLUMNOHaNbHbIN
penemnHbin Bbixoq, 1

He 6onee 250 B nepem.Ttoka 3 A
He 6onee 30 B nocT.Toka 3 A

BHyTpeHHMN
NCTOYHWMK NMUTaHMA
24 B ¢ Makc.
TOKOM 300 MA



7. FTa6bapuTHbIe pa3Mepbl

| /

Moaenb Bec w B r
BHeLUHWI BUA, Mopenb | npeo6pasoBartens | (HeTToO)
YacToThl KI MM
MCI-G0.4-2B
MCI-G0.75-2B
" MCI-G1.5-2B
n 1 1,2 109 | 167 | 161
BB, MCI-GO.75-4B
| |
siasr MCI-G1.5-4B
MCI-G2.2-4B
MCI-G2.2-2B
2 2 135 | 167 | 171
MCI-G4.0-4B
MCI-G5.5/P7.5-4B
3 4] 180 | 280 | 1975
MCI-G7.5/P11-4B
MCI-G11/P15-4BF
7 230 | 310 | 206
MCI-G15/P18.5-4BF
MCI-G18.5/P22-4B
4 MCI-G18.5/P22-4
10
MCI-G22-4B 260 | 340 | 223
MCI-G22-4
MCI-G22/P30-4 8
MCI-G30/P37-4
5 MCI-G30/P37-4B 15 250 | 430 | 220
MCI-G37/P45-4
MCI-G45/P55-4
6 25 300 | 530 | 270
MCI-G55/P75-4
MCI-G75/P90-4 35
7 MCI-G90/P110-4 36,5 340 | 580 | 313
MCI-G110/P132-4 37
MCI-G132/P160-4
8 MCI-G160/P185-4 75 400 | 940 | 367
MCI-G185/P200-4
MCI-G200/P220-4F
160 514 | 1235 | 400
MCI-G220-4F
MCI-G250/P280-4F 160
MCI-G280/P315-4F 545 | 1345 | 400
9 180
MCI-G315/P355-4F
MCI-G355/P375-4F
200
MCI-G375/P400-4F 545 | 1450 | 400
MCI-G400-4F 207
MCI-G500-4F
207
10 MCI-P500-4F 1000 | 1600 | 600
MCI-G630-4F 215

MNpeobpasoBaTenu YacTtoTbl cepumn MCI
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8. AKceccyapbl

8.1 NaHenb ynpasneHus

CBeToomnogHag, CbeMHad MaHes b ynpaBieHund npegHasHa4veHa angd nporpaMmmMmmMpoBaHnNA
rlpeo6pa3OBaTenel?| YyacToTbl. No3BongaeTt OCYyLLeCTBNATb 3alyCK, OCTaHOB, perynmpoBaHMe 4acCTOTbl U
MOHUTOPUMHT MapaMeTPOB.

Mopenb Mopenb
MCI-KP MCI-KP-B
0o 22 kBT oT 30 KBT

LED-naHenb LED-naHenb

8.2 MOHTa)XHble KOMNNEKTbl U YANTUHUTEIbHbIE Kabenu
MpefHasHaveHbl AN9 YCTaHOBKU W KperneHua naHenen ynpasneHus.

BHeLWHUM BUA, O603HaueHue OonucaHue

MCI-EC YOnnHUTENbHbIM Kabenb ana naHenu (1-10 MeTpoB)

MOHTaXXHbIM KOMMAeKT an4a naHenm MCIl-KP. CoBMeCTUM COo BCEMMU
MCI-MK Moaenamu cepumn MCI. BknodaeT B ceba MOHTaXKHYO paMKy A9 NaHenm m
YONUHUTENbHBIN Kabenb pasnnyHOM ANUHbI.

[abapUTHbBIM pa3Mep MOHTaXXHOW paMKM: LUMPUHa 135 MM, BbicoTa 92 MM

MOHTaYXHbIM KOMMIEKT BKOYAET MOHTaXKHY0 paMKy ana naHenn MCI-KP-B n
MCI-MK-B YOSIMHUTENbHbIM Kaberb.
PasmMep paMKu: WKpKUHa 72 MM, BblicoTa 136 MM

INSTART® 14 instart-info.ru



9. [lonosIHUTEe NIbHbIe onuuu

9.1 KomnayHAa

Mpun paboTe obopynoBaHUA B 3KCTPEMalbHbIX (arpeccurBHbIX) paboumx cpepdax pPekKoMeHOyeTcH
OOrMonHUTeNbHaa 3alluTa: crneumanbHoe MOoKpbITMEe MedaTHbIX MaT  KoMnayHaoMm. [daHHada
onuma dBndeTcad Haubonee onTUManbHOM [ONa obecredeHVsa HaOeXXHOCTUM PaboTbl YACTOTHbIX
npeobpasoBatenew Mim ycTPOWCTB NMIaBHOMo MycKa B YXECTKUX YCITOBUAX U MPU BO3AEUCTBUM APYIUX
arpeccmBHbIX GaKToOpoOB (BNara, Mbiflb U T.M.).

MJTATbl C SBALLNTHBIM NMOKPBITMEM — 2TO AOCTYTTHAY
ATIBTEPHATUVBA KITACCA 3ALWLNTDBI IP54
[NpenmyLLecTBa

lNoBbllLeHHAA MexaHn4Yeckas yCTOMYMBOCTb: 3PDPEKTUBHO
3allMLLaeT oT BUbpaL M, BO3HMKAOLIMX B Mpolecce paboThbl

|-

l/’/ \l Bbicokag TennooTaada: yCTPOMCTBO He HarpeBaeTca B
7 > npouecce aKcnnyaTaumm
@ £ MpoofieHne cpoka cny>6bl o6opygoBaHma
O,
9.2 NNakK

MoKpbITUE NMakoM pekoMeHOyeTcs ONF NpenoTBpalleHUda noBpexaeHuin n gedopmaumit nnat npu
paboTe B 3aMblfIeHHbIX pabounx cpepax. BHe 3aBUCKMMOCTU OT TAXKECTM HarpysoK, AOMONHUTENbHOE
3alLUMTHOE MOKPbITME MO3BONAET He TOMbKO MOBbLICUTb MPOYHOCTb PAOMO3NEMEHTOB, HO M MPOANNTb
CpOK cny>kbbl 06opynoBaHMA B LefoM. Jlak HageXHo 3aluuiuiaeT npeobpasoBaTtesib 4YacToTbl WK
YCTPOMCTBO M/1aBHOTO MyCKa OT Mbi/in, UTO obecrneyrBaeT becnepeboHyto paboTy NMpPor3BOACTBA.

[NpenmyLLecTBa

YCTOMYMBOCTb K MblA

Bblcokast MexaHW4YecKasa MPOYHOCTb PaanNO3/1EMEHTOB Ha
% neyaTHbIX NnaTax

»
@@ MpoofieHne cpoka cny>6bl ob6opygoBaHma

CpaBHeHme MOKPbITUA ONA NMeYHYaTHbIX IMaT:. JTaK 1 KOMTIMayH/[

Nak KomnayHa
MpeumMyLuecTBa
[eleBne koMnayHaa MoBblLLEHHAA MexaHMYecKas yCTOMYMBOCTb
MOYKHO Bbl6paTh KOHKPETHbIN BUA MO Ballu Hy>Obl Bbicokas TennooTtoava: pagnosnieMeHTbl He

rneperpeBaroTcd B Npouecce aKcnyataunm

YHUBEPCaNbHOCTL: MOAXOAUT A9 BCex nnaTt

foe nyywe NPUMeHsTb

B cyxmx nomMmeLleHunax B nomeLeHmsax ¢ NOBbILLEHHOM BIaYKHOCTbIO
M arpeccuBHOM cpenow

Mpeo6paszosaTteny YactoTbl cepunt MCI 15



9.3 MNMo)XXapHbIN PEXUM

DOyHKUMA “TToxapHbIN pexxuMm” gocTyrnHa B MNpeobpasoBaTeNndx 4dactoTbl cepun MCl m MoxeT
COBMECTHO MCMONb30BaTbCA B MOXapHbIX WKadax AON9 nogaep)aHua noanopa  BO34yXa,
OblMOyfdaneHunda, ynpaBleHUa BbITKHbIMWM BEHTUNATOPAMU, YMNPaBAeHUa MPOTUBOMOXKAPHbIM
HacocaMn. B MOMeHT aKTUBaLMM OaHHOW GYHKLMK, Npeobpa3oBaTeflb YacToTbl MPOOOMKAET CBOIO
paboTy, HECMOTPA Ha BO3MOXXHOCTb MOBPEXOEHUS.

MoXXapHbIN PeXxuM npennonaraeT paboTy NpeobpasoBaTtesd YacToThl JaXke B Clydae BO3HUKHOBEHWS
OLMBOK.

OuanasoH 3HayeHune
MapameTtp HanmMeHoBaHue . . OnucaHue
HaCTPOUKMU HaCTPOUKMU
Bbi6o HKLWNW BktoueHmne noXKapHOro pexxmma ¢ NoMoLLbio
F06.00~F06.08 P dyHKU 0~59 51 € prorep .
KneMmbl S1~S9 BbIGPaHHOMN KNeMMbl
TN NoXxapHoro
F26.00 0~2 0~2 Bbli6op TMMa MOXXapHOro pexxnmMa
pexxmma
HacTpolka 4yacToThl ‘-‘laCTOTa, KoTopag byaeT no SPXKMBATbCA Mpn
F26.01 P 0~F00.03 0~F00.03 pan bYRACT MOARSP P
MOXapPHOro pexxrma paboTe B MoOXKapHOM pexkume (onia Tunos 1, 2).

BeHTmnatop
ObIMOyOaneHums

BeHTmnatop
nognopa

KnanaHbl gbiMoyganeHumsa

3

INS-I_AlQ-I_(u 16 instart-info.ru



10. JononHUTenbHOe o6opyaoBaHue

[JononHutenbHoe obopynoBaHmMe K NpeobpasoBaTendaM YacToTbl MO3BOMAET MaKCMMaibHO 3PPEKTUBHO
MCMNonb30BaTbh GYHKLIMOHAM YCTPOMCTB.

=

INSTART

CeTeBOW Opoccenb OMC dunsTp

MynbT ynpaBneHma

Opoccenb DC

10.1 TopMO3Hble MOoAyNH

TopMo3Hble Mopynu FCI-BU ob6ecrneumBatoT nopady 3MeKTposHepruu, BbipabaTbiBaeMon B

npoLecce TOPMOXXEHUA 3MeKTpoaBUratens, Ha TOPMO3HOM pPe3nCTop, FapaHTUPYs HOPMalbHYO
paboTy NpeobpasoBaTensa 4acToTbl M Apyroro obopynoBaHma. TopMo3Hon mMopynb FCI-BU wupoko
Mcrnonblyerca B cxemMax ynpasneHua nmdTtamMu, MNOOAbEMHbIMU KpaHaMW, MPOU3BOLCTBEHHbLIMU

MeXaHM3MaMW, LLIAaxXTHbIMKW MOABEMHbLIMK arperatamm, LeHTprdyramMuy, HaACOCHbIMK arperataMmu ansa
HedTAHbIX MECTOPOXOEHUIN U AP.

B npeo6pasoaTtenm 4acTtoTbl INSTART cepum FCl MolHOCTbIo 0 18,5 KBT (B pexxmmMe P) TOpMoO3HOM

MOAY/b BCTPOEH; On4a npeobpasoBaTtener MollHOCTbio 6onee 18,5 kBT TpebyeTca BHellHee
noaktoueHme.

OonucaHue
Mopenb
HoMMHanbHbIN TOK, A MuKoBbIN TOK, A

FCI-BU-50 15 50
FCI-BU-100 30 100
FCI-BU-200 100 300
FCI-BU-400 150 450
FCI-BU-600 200 650

Mpeo6paszosaTteny YactoTbl cepunt MCI 17



10.2 ToOpMO3HbI€ pe3UCTOoPbLI

TopMoO3HOM pe3nucTop obecredrBaeT BO3MOYXHOCTb ObICTPOM OCTaHOBKM 3M1eKTpoaBMUraTesnisa B cy4dasx
TOPMOYXEHMSA C MOMOLLbIO MpeobpasoBaTesis YacToTbl. B mpouecce TOPMOXKeHUs 3nekTpoaBuraTens
ero sHeprus paccemBaeTcsa Ha OfIOKe PEe3nCTOPOB, KOTOPbLIM, B CBOIO odepefb, MoaK/toUeH K LUMHe
MOCTOAHHOIO TOKa Ha MNpeobpasoBaTeslb YacToTbl, YTO OaeT 3alMTy npeobpasoBaTenito YacToTbl OT
aBapPUMHOIO OTKIIOYEHMS MO MPUYMHE NepeHanpaXxeHus.

- ConpoTtumBneHme: 3 OmM - 600 OM
- MowHocTb: 80 - 3000 BT

- KepamMumyeckaa mogenb

- Knacc 3awmtbl: IPOO

TOPMO3HOM Pe3ncTop HEOBXOAMM B CrlydasaXx, Koraa:

- HeobxoaMMo bonee 3dbeKTUBHOE TOPMOXKEHWE,;
- €CTb MHEPLUMOHHAA HarpysKa Ha aneKTpoaBMraTerb;
- UIMEeeTCH BO3MOXHOCTb MepeHanps» eHus.

TOPMO3Hble PE3UCTOPbI ABMAOTCA AOMOAHUTENBHOM OMUMEN U PEKOMEHOYKTCa K YCTaHOBKe MNpu
HEOBXOOMMOCTWV 3aMedSIeHUA TOPMOYKEHWS 3eKTpoaBmMraTend ¢ TOPMO3HbIM MOMEHTOM M oon. 6onee
20% OT TOPMO3HOIro MOMeHTa M

M.

10.3 NynbTbl ynpaBneHus

MynbTbl ynpasneHusa (MY) npenHasHadeHbl ON9 MoakKtovyeHUs K mpeobpasoBaTeniaM 4acToThl,
YCTPOMCTBaM MJaBHOro nycka W wkadaM ynpasneHua. [lynbTbl ynpaBfieHUs MNo3BONAT
pacwmpuTb GyHKUMOHAN 060OpYyAOBaHUS, peanmn3ys BO3MOXHOCTb OAMCTAaHLMOHHOMO yrpaBneHusa
obopynoBaHMeEM, a TaKxKe, B 3aBUCUMOCTKM OT Moaenu MY, ocylecTBAATb MOHUTOPUHT NapaMeTpoB,
perynmpoBKy 060pOTOB M 0TOGpaXkaTb COCTOAHME 3/1eKTpoaABMraTens.

Pa6ota

Cron Cron

- T
0 e o Pes | BIIP

INSTART® 18 instart-info.ru



10.4 Ta6bnnua nogb6opa TOPMO3HbIX MOAY/IEN U TOPMO3HbIX PE3UCTOPOB

PeKomeHnyemoe TOPMO3HO€e
PeKomeHnyemoe TOPMO3HO€e
conportuBneHue And Hacocos,
conpoTuBneHue Ana KpaHoB, NOABbEMHbIX
BEHTUIATOPOB, TOKAPHbIX U ppe3epHbIX .
Mogenb CTaHKOB, AbIMOCOCOB M Np MexXxaHn3MoB, KOHBeuneposB
6 ! o : (1.3 =K_,, =1.4,30 =TB = 40%)
npeoodpasoBaTens (Kmﬂ <1.0, NB = 10%) P
YacToThbl
. | HoMuHan | Kop- | UToroeoe . HoMuHan | kon- | UToroeoe
TOPMO3HOM | hasycropa | go* | 3HaueHue | TOPMOSHOM | heasycropa | po* | 3HaueHMe
Moaynb Moaynb
OM | kBT | WT. | OM | KBT OM | KBT | WT- | OM | KBT
MCI-G0.4-2B BcTpoeH 400 | 0.08 1 400 | 0,08 | BcTpoeH 400 | 0.08 1 400 | 0,08
MCI-G0.75-2B BcTpoeH 200 0.16 1 200 0,16 | BcTpoeH 200 0.l6 1 200 0,16
MCI-G1.5-2B BcTpoeH 120 0.25 1 120 | 0,25 | BcTpoeH 120 0.25 1 120 | 0,25
MCI-G2.2-2B BcTpoeH 80 0.4 1 80 0,4 | BctpoeH 80 0.4 1 80 0,4
MCI-G0.75-4B BcTpoeH 600 0.6 1 600 | 0,16 | BctpoeH 600 | O.Je 1 600 | 0O/16
MCI-G1.5-4B BctpoeH 400 | 0.25 1 400 | 0,25 | BcTpoeH 400 | 025 1 400 | 0,25
MCI-G2.2-4B BcTtpoeH 250 0.4 1 250 0,4 | BcTpoeH 250 0.4 1 250 0,4
MCI-G4.0-4B BcTpoeH 180 0.6 1 180 0,6 | BctpoeH 80 0.4 6 120 2.4
MCI-G5.5/P7.5-4B BcTtpoeH 120 1 1 120 1 BcTtpoeH 40 25 2 80 5
MCI-G7.5/P11-4B BcTpoeH 180 0.6 2 90 1,2 BcTpoeH 15 2 4 60 8
MCI-G11/P15-4BF BcTtpoeH 120 1 2 60 2 BcTtpoeH 40 2.5 4 40 10
MCI-G15/P18.5-4BF BcTtpoeH 40 25 1 40 2,5 | BctpoeH 40 25 6 27 15
MCI-G18.5/P22-4 FCI-BU-50 180 0.6 5 36 3 FCI-BU-200 15 2 6 22,5 12
MCI-G18.5/P22-4B BcTpoeH 180 0.6 5 36 3 BcTpoeH 15 2 6 22,5 12
MCI-G22-4B BcTpoeH 120 1 4 30 4 BcTpoeH 3 3 6 18 18
MCI-G22-4 FCI-BU-50 120 1 4 30 4 FCI-BU-200 3 3 6 18 18
MCI-G22/P30-4 FCI-BU-50 120 1 4 30 4 FCI-BU-200 3 3 6 18 18
MCI-G30/P37-4 FCI-BU-50 40 25 2 20 5 FCI-BU-200 40 25 12 13 30
MCI-G30/P37-4B BcTpoeH 40 25 2 20 5 FCI-BU-200 40 25 12 13 30
MCI-G37/P45-4 FCI-BU-50 50 2 3 16,6 6 FCI-BU-200 n 3 9 n 27
MCI-G45/P55-4 FCI-BU-100 40 25 3 13,3 75 | FCI-BU-400 3 3 12 9 36
MCI-G55/P75-4 FCI-BU-100 m 3 4 m 12 FCI-BU-400 n 3 15 6,6 45
MCI-G75/P90-4 FCI-BU-100 40 25 5 8 12,5 | 2*FCI-BU-200 n 3 18 55 54
MCI-G90/P110-4 FCI-BU-100 40 25 6 6,6 15 2*FCI-BU-400 n 3 24 4,12 72
MCI-G110/P132-4 FCI-BU-100 n 3 8 55 24 | 2*FCI-BU-400 n 3 30 33 90
MCI-G132/P160-4 FCI-BU-100 n 3 10 4,4 30 | 4*FCI-BU-200 3 3 36 3 108
MCI-G160/P185-4 FCI-BU-100 40 25 n 3,6 275 | 4*FCI-BU-200 3 3 48 2,25 144
MCI-G185/P200-4 FCI-BU-100 40 25 12 33 30
MCI-G200/P220-4F FCI-BU-100 n 3 14 31 42
MCI-G220-4F FCI-BU-100 n 3 16 2,75 48
MCI-G220/P250-4F FCI-BU-100 n 3 16 2,75 48
MCI-G250/P280-4F FCI-BU-400 n 3 18 2,44 54
MCI-G280/P315-4F FCI-BU-400 n 3 20 2,2 60
MCI-G315/P355-4F FCI-BU-400 n 3 22 2 66

* BO3MOXHbl pasnnyHble cnocobbl coefnHeHNs TOPMO3HbIX Pe3ncCTopOoB (nocnenosaTeanoe, napannenbHoe, CMeLLJaHHOQ)

TopMo3Hble pe3ncTopbl As1d npeobpasosaTteneit YactoThl (MB <40%) MolLHOCTbIO cBbille 160 KBT U (MB < 10%) MOLLIHOCTbIO CBbiLLe

315 kBT nogbupatoTca rno 3anpocy.
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10.5 CeTeBble U1 MOTOpPHbIE Apoccenu

CeTeBble APOCCENU WCMOMb3YIOTCA ON9 CHMKEHUA OGPOCKOB TOKOB BXOOHOW LEMM YaCTOTHOro

npeobpasoBaTens,

MpWY  KonebaHUax Hamnps»XeHus B CeTu,

FapPMOHMYECKMX NCKAXKEHWIN B CETb OT MpeobpasoBaTtesis 4acToTbl.

a TaKXXe [Ona CHWMXeHKA Bbl6pOC8

MoTopHble Apoccenu rnpeaHasHavyeHbl A9 CHMMXKEHMS CKOPOCTM HapacTaHWA BbIXOAHOMo HanpsXeHmna

Ha BbIXOOE YacCTOTHOro MpeobpasoBaTend, CHMKAIOT BbIOPOCHI

Hamnpa>XeHnd Ha KneMMax OBuratesnd

npPY MCMONb30BaHMM OMHHOIO Kabena aBuraTtensa (cBbile 40-60 MeTpoB). TakyKe CHMMKaT PUCK
MOMTOMKM BbIXOAHbIX CUMOBLIX Liernen npeobpasoBaTend rnpuv aBapuinHbix CUTyaumax: npoboe nsonaumm
ABUraTend, KOpPOTKOM 3aMblKaHM .

MapameTp CeTeBOM gpoccenb MoTopHbIN gpoccesib
Pabouas yacTtoTa, I, 47 - 63 0-60
Owvana3oH MoLHOCTK, KBT 2,2~315
Pabouee HanpskeHue, B 440
MaKcUManbHbIV TOK, A 1,5 % IH (60 ¢)

Cnoco6 oxnaaeHus

EcTecTBeHHOe Bo3yLLIHOE

Pabouasa TemnepaTypa

oT -10 go +40 °C*

McnonHeHwe

OTKpbITOE

CreneHb 3aLmThl

IPOO

PeXknM paboTbl

MPOOOKUTENbHbIN

* BO3MOXXHOCTb MCMOMb30BaHMA A0 +55 °C ¢ MOHMKEHMEM XapaKTepPUCTUK Ha 2%

10.6 CeteBoun DMC duUnbTp

3MC ounbTpbI

(dnnbTpbI

3M1eKTPOMArHMTHOM COBMECTUMOCTM)

Cny>XaTt gnga  CHW>XeHnda

BbICOKOYACTOTHbIX NMOMeX B CeTb OT YaCTOTHbIX npeo6pasoBaTene17| aonga CcooTBeTCTBUA Tpe6yeMbIM

CTaHOapPTaM ceTun.

INSTART
Cereaoh MC dunsrp

Cepua IEF

MapameTp CeteBon IMC bunbTp MapameTp CeteBon IMC dunbTp
Paboyasa TeMnepaTtypa oT -25 go +80 °C Pabouag 4acToTa, I 50
CTeneHb 3aWmnTbl IPOO OunanasoH MoLHOCTK, KBT 0,75 ~ 315
PexxnM paboThbl MpoJoMmKUTENbHbBIN 1~220-250
Pabouee HanpskeHwe, B
Cnocob oxnaxkaeHusa EcTecTBeHHOe Bo3ayLLHOE 3~ 380-440
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10.7 Tabnunua noabopa ceTeBbiX, MOTOPHbIX Agpoccenen u SMC ounbTpoB

Mogpenb MowHocTb, KBT .
. MoTopHbIN
npeo6pasoBaresns O6Lenpom. HacoCHbI CeTeBOM gpoccenb Apoccenn 3MC punbTp
HacToTbl pexum (G) pexum (P)
MCI-G0.4-2B 0,4 - - IMF-2.2/51-4 |IEF-0.4/5-2
MCI-G0.75-2B 0,75 - - IMF-2.2/51-4 IEF-0.75/9-2
MCI-G1.5-2B 15 - - IMF-4.0/8.8-4 |IEF-1.5/16-2
MCI-G2.2-2B 2,2 - - IMF-5.5/13-4 -
MCI-G0.75-4B 0,75 - ISF-2.2/5.8-4 IMF-2.2/51-4 IEF-1.5/5.0-4
MCI-G1.5-4B 15 - ISF-2.2/5.8-4 IMF-2.2/51-4 IEF-1.5/5.0-4
MCI-G2.2-4B 22 - ISF-2.2/5.8-4 IMF-2.2/51-4 IEF-2.2/5.8-4
MCI-G4.0-4B 4 - ISF-4.0/10.5-4 IMF-4.0/8.8-4 IEF-4.0/10.5-4
55 - ISF-5.5/15.5-4 IMF-5.5/13-4 IEF-5.5/15.5-4
MCI-G5.5/P7.5-4B
- 75 ISF-7.5/20.5-4 IMF-7.5/17-4 IEF-7.5/20.5-4
75 - ISF-7.5/20.5-4 IMF-7.5/17-4 IEF-7.5/20.5-4
MCI-G7.5/P11-4B
- il ISF-11/26-4 IMF-11/25-4 IEF-11/26-4
n - ISF-11/26-4 IMF-11/25-4 IEF-11/26-4
MCI-G11/P15-4BF
- 15 ISF-15/35-4 IMF-15/32-4 IEF-15/35-4
15 - ISF-15/35-4 IMF-15/32-4 IEF-15/35-4
MCI-G15/P18.5-4BF
- 18,5 ISF-18.5/38.5-4 IMF-18.5/37-4 IEF-185/38.5-4
18,5 - ISF-18.5/38.5-4 IMF-18.5/37-4 IEF-185/38.5-4
MCI-G18.5/P22-4
- 18,5 ISF-22/46,5-4 IMF-22/45-4 |IEF-22/46.5-4
MCI-G22-4B 22 - ISF-22/46,5-4 IMF-22/45-4 |IEF-22/46.5-4
MCI-G22-4 22 22 ISF-22/46,5-4 IMF-22/45-4 |IEF-22/46.5-4
22 - ISF-22/46,5-4 IMF-22/45-4 |IEF-22/46.5-4
MCI-G22/P30-4
- - ISF-30/62-4 IMF-30/60-4 IEF-30/62-4
30 - ISF-30/62-4 IMF-30/60-4 IEF-30/62-4
MCI-G30/P37-4
- 30 ISF-37/76-4 IMF-37/75-4 IEF-37/76-4
30 - ISF-30/62-4 IMF-30/60-4 IEF-30/62-4
MCI-G30/P37-4B
- 37 ISF-37/76-4 IMF-37/75-4 IEF-37/76-4
37 - ISF-37/76-4 IMF-37/75-4 IEF-37/76-4
MCI-G37/P45-4
- 45 ISF-45/92-4 IMF-45/90-4 IEF-45/92-4
45 - ISF-45/92-4 IMF-45/90-4 IEF-45/92-4
MCI-G45/P55-4
- 55 ISF-55/113-4 IMF-55/110-4 IEF-55/113-4
55 - ISF-55/113-4 IMF-55/110-4 IEF-55/113-4
MCI-G55/P75-4
- 75 ISF-75/157-4 IMF-75/152-4 IEF-75/157-4
75 - ISF-75/157-4 IMF-75/152-4 IEF-75/157-4
MCI-G75/P90-4
- 20 ISF-90/180-4 IMF-90/176-4 IEF-90/180-4
MNpeobpasoBaTenu YacTtoTbl cepumn MCI 21




Mogenb MowHocTb, KBT .
- . MoTopHbIN
npeo6pasoBaTens O6wenpom. HacocCHBbI CeTeBoW gpoccesib apoccent 3MC punbTp
HacToTbl pexum (G) pexum (P)
90 - ISF-90/180-4 IMF-90/176-4 IEF-90/180-4
MCI-G90/P110-4
- 110 ISF-110/214-4 IMF-110/210-4 IEF-110/214-4
10 - ISF-110/214-4 IMF-110/210-4 IEF-110/214-4
MCI-G110/P132-4
- 132 ISF-132/256-4 IMF-132/253-4 IEF-132/256-4
132 - ISF-132/256-4 IMF-132/253-4 IEF-132/256-4
MCI-G132/P160-4
- 160 ISF-160/305-4 IMF-160/300-4 IEF-160/305-4
160 - ISF-160/305-4 IMF-160/300-4 IEF-160/305-4
MCI-G160/P185-4
- 185 ISF-185/344-4 IMF-185/340-4 |EF-185/344-4
185 - ISF-185/344-4 IMF-185/340-4 |EF-185/344-4
MCI-G185/P200-4
- 200 ISF-200/383-4 IMF-200/380-4 IEF-200/383-4
200 - ISF-200/383-4 IMF-200/380-4 IEF-200/383-4
MCI-G200/P220-4F
- 220 ISF-220/425-4 IMF-220/420-4 |IEF-220/425-4
MCI-G220-4F 220 - ISF-220/425-4 IMF-220/420-4 |IEF-220/425-4
220 - ISF-220/425-4 IMF-220/420-4 IEF-220/425-4
MCI-G220/P250-4F
- 250 ISF-250/484-4 IMF-250/480-4 |IEF-250/484-4
250 - ISF-250/484-4 IMF-250/480-4 |IEF-250/484-4
MCI-G250/P280-4F
- 280 ISF-280/543-4 IMF-280/540-4 IEF-280/543-4
280 - ISF-280/543-4 IMF-280/540-4 |IEF-280/543-4
MCI-G280/P315-4F
- 315 ISF-315/605-4 IMF-315/600-4 IEF-315/605-4
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DN Mndad I910L0eh MuraLtegocedgoad] |
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11. CpaBHUTENIbHbIE XapaKTEPUCTUKM Npeobpa3oBaTenien YactoTtbl INSTART

Ha3zBaHue cepusa VCI cepwusa SDI cepua MCI cepwusa LCI cepwusa FCI
Owvana3oH MoLWHOCTK, KBT 0.4 -4.0 0.4-40 0.4 - 630 55-500 0.75-700
1 dasa, 220 B 04-22 04-22 04-22 - -
3 da3bl, 380 B 0.75 - 4.0 0.75 - 4.0 0.75 - 630 55-500 0.75 - 630
3 dasbl, 660 B - - - - 22 - 700

Crnocob ynpasneHua

YnpasneHue ckanapHoe/
BEKTOpHOe C
Pa30MKHYTbIM KOHTYPOM

YnpasneHue ckanapHoe/
BEKTOPHOE C Pa3sOMKHYTbIM
KOHTYpPOM

YnpasneHue ckanapHoe/
BEKTOPHOE C Pa3sOMKHYTbIM
KOHTYpPOM

YnpasneHue ckanapHoe/
BEKTOPHOE C Pa3OMKHYTbIM
KOHTYPOM, BEKTOpHOE C
3HKOO4EPOM

YnpagneHue ckanapHoe/
BEKTOPHOE C Pa30OMKHYTbIM
KOHTYPOM, BEKTOpHOE C
3HKOAEPOM

MaHenb

HecbeMHagq,
BbIHOCHas MaHesb - onuma

CbeMHad

CbeMHad

CbeMHada

CbeMHad

Tun gBuratensa

ACUHXPOHHbIN

ACUHXPOHHbIN

ACUHXPOHHbIN

ACUHXPOHHbIN

ACUHXPOHHbIN

BxogHas yacToTa, 'y,

50-60

50-60

50-60

50-60

50-60

BbixoaoHaa YacTtoTa, Iy,

0-320

0-600

0 - 600 (3200)

0-600

0 - 600 (3200)

Meperpy3soyHada
CMNocoBbHOCTb

150% ot | nBuratens B
TeueHue 60 c;180% oT ||
npuratensa B TedeHme 3 ¢

150% ot | aBnraTens s
TeueHue 60 c;180% oT ||
nBuraTens B TedeHume 4 c

150% ot | nsuratens B
TeueHue 60 c;180% oT ||
npuratensa B TedeHme 3 ¢

150% o1 | nBuratens B
TeueHue 60 c;180% oT ||
npuratensa B TedeHme 3 ¢

150% ot | aBWraTens s
TeveHuMe 60 c;180% oT | |
apuratena B TedeHme 3 ¢

120% o1 | nBuratens B
TeyeHue 60 ¢; 150% oT |,
npuratensa B TedeHme 3 ¢

120% ot | nBuratens B
TeyeHue 60 ¢; 150% oT |,
nBuratensa B TedeHme 3 ¢

120% ot |, aBnraTens s
TeueHune 60 c;150% oT |,
aBuratena B tTedeHme 3 ¢

BCTPOEHHbIN UCTOUHMK
nuTaHna

10 B, 10 MA, 24 B, 200 MA

10 B, 20 MA

10 B, 20 MA, 24 B, 300 MA

10 B, 20 MA, 24 B, 200 MA

10 B, 20 MA, 24 B, 300 MA



k4 «LHVISNI

NJoJul-1Jeisul

DOyHKUUUN

YrpaBreHune cKopocTbio/
MOMEHTOM

+/-

+/-

+/+

+/+

+/+

BcTtpoeHHbin MUNO-perynaTtop

ABTOMaTMYecKas
perynupoBKa HanpsHKeHUs
(AVR)

BcTpoeHHbI TaMep

OrpaHu4mTeNnb ToKa

PerynMpoBka MOMeHTa

YacTtoTHoe yrnpaeneHne
HacoCaMn

1(+4)

KonuuecTtBo ckopocTen

16

16

16

16

Z1Y nynbCHble BXOD,bI/BbIXOD,bI

o1

1/0

1/0

O(+1)/0(+1)

1N

AHarnorosble BXO,EI.bI/BbIXO,EI,bI

1N

1N

2/1

3/2

2(+1)/2

Lindposble Bxoabl/Bbixoabl

4/

51

5/0

6/1

6(+4)/1(+2)

PenelHble Bbixobl

2

3a

WnTbI

3alwumTa no Hanpa>xeHnto

TokoBag 3almTa

3alwumTa oT neperpesa M4

+

3alluMTa oT NponagaHua das

+

KOMMYHUKaLUMOHHbIE
BO3MOXXHOCTU

ModBUS BcTpoeH

ModBUS BcTpoeH

ModBUS BcTpoeH

ModBUS BcTpoeH

ModBUS - onuusg,
ProfiBUS - onuwnsa

0.4 - 30 kBT (B pexxume P) -

5.5-30 kBT (B pexxume P) -

0.75-18.5 kBT (B pexxnme P) -

TopMo3HOM Moayb BcTpoeH BcTpoeH BCTPOEH; BCTPOEH; BCTPOEH;
18.5 - 630 KBT - BHeLUHUM 30 - 500* KBT - BHelLHWM 18.5 - 630 KBT - BHELUHUMN
. Nak/koMnayHa, naHens Nak/koMnayH, MOHTa>KHbIM
Nak/koMnayH[, MOHTax- Nak/komnayHa, Nak/KoMnayHa, MOHTa>KHbIM

Onumu, akceccyapbl

HblW KOMMAEKT, MaHenb

MOHTaXKHbI KOMMIEKT, Ma-

KOMIJIEKT, NaHeb yrnpasre-

YMpaBAeHUs, MoXapHbI
PEeXUM, MNaTbl paclumpeHuns,

KOMMMMNEKT, NaHesb yrnpas-
NEeHNa, MOXKapHbI PeXnM,

ynpasneHusa Henb ynpaBneHus HUA, MOXXaPHbIN PeEXXmMm .
BCTPOEHHbIM SMC dunsTp naaTbl paclMpeHns
CTerneHb 3aWmnTbl IP 20 IP 20 IP 20 IP 20 IP 20, IP54
O6LLenpPOMbILINEHHble O6LenpoMbILINEHHble
BeHTMnauma, O6LLEeNnpPOMbILINEHHbIE

O6nacTb NprUMeHeHna

o6|_|_|,er||o0M blLLNEeHHble
MeXaHW3Mbl

O6LLenpPOoMbILLTEHHbIe
MeXaHW3Mbl

MeXaHW3Mbl, yrnpaBsleHne
MOMEHTOM

MeXaHN3Mbl, pa60Ta B
SHKOOEPHOM pexmnme,
ynpaBneHne MOMeHTOM

MeXaHW3Mbl, pa60Ta B
3HKOOEPHOM pexnme,
ynpaBrieHne MOMeHTOM



OBOPYONOBAHME INSTART

MPEOBPA3OBATE/TN YACTOTDI OOMNOTHUTE/TIbHOE OBOPYAOBAHKNE
Cepwuga SDI TOPMO3Hble MOy
SKOHOMMYHasa cepud HoMmMHanbHbIM TOK: 15 ~ 200 A

TOPMO3Hble Pe3nCTopbI

MowHocTb: 80 ~ 3000 BT
ConpotmaneHue: 3 ~ 600 OM

Cepuga MCI
cepwa obuiero
npUMeHeHNa MoOTOpPHbIE Apoccenin
MowHocTb: 2,2 ~ 315 KBT
Cepuga FCI CeTeBble opoccenm

yHUBepcalnbHad cepuda
obLero npuMeHeHnq

MowHocTb: 2,2 ~ 315 KBT

Opoccenn DC

MouwHocTb: 315 ~ 400 Kk BT
Cepuga LCI

yHUBepCcanbHaa cepmg
o6LLero NpMMeHeHna
C paclWMPEHHbIMU GYHKLNGMMN

Dunbrpbl 9MC
MouHocTb: 0,75 ~ 315 KBT

Cepwuga VCI

KOMIMaKTHagd
N SKOHOMWYHad cepud

MynbTbl ynpaBneHua

- OgHOMecCTHble

- [1ByXMecCTHble

- TpexMecTHble

- YeTblpexmMecTHble

SIOICHOIONY

ees .o

YCTPOWCTBA M/IABHOIO MYCKA

]
©)
3

OJ1H

AN

TEJIbHbIE OTMUWN W

MNokpblTWe nnaT

Cepuga SSI
- KoMnayHa
CTaHOapTHaga cepuma > e«
obLLero npuMeHeHus
P54

BblCOKagd CTelneHb 3allMThbl

Cepuga SBI

CcTaHOapTHag cepus
o6Lero NpMMeHeHna >
c 06BOHbIM KOHTaKTOPOM (barnac) [Moxka PHbIN PEXNM

6ecnepeboiHasg paboTa

B Ype3BblYalHbIX CUTYaLLMAX

Cepuma SNI

cepud ¢ paclUMpeHHbIM
dYHKLMOHANMOM 1 BCTPOEHHbIM
J i 06BOAHbBIM KOHTaKTOPOM (6arinacom)

BcTtpoeHHbIm DMC dunbtp

CHWYaeT BbICOKOYACTOTHbIe
nomMexm B ogHom cetu ¢ M4y

O

E) () (=) ()

I NSTA RT® 8 800 222 00 21 | info@instart-info.ru INSTART_P/CH_MCI_02/2023

LaHHbIN KaTanor 6bin paspaboTaH Ang Toro, YTobbl AaTh 0630P CYLLECTBYIOLLEN CEPUM YCTPOMCTB MIaBHOro nycka INSTART.
BcnepcTBume TOro, YTo Hallen MOIUTUKOWM ABASETCA MPOLLECC HEMPEPbLIBHOIO PasBUTUS, BO3MOXHbI M3MEHEHUSA TEXHNYECKIMX
XapaKTePUCTUK 6e3 MpenBapUTENbHOIO yBEAOMMIEHWNA. DTOT KaTanor NpegHasHavyeH ToNbKo ANa UHGOPMaTUBHbIX Llenel. Mol
He HeceM OTBETCTBEHHOCTb 3a peLleHUs, MPUHATbIE MO JaHHOMY KaTanory 6e3 onpeneneHHblX TEXHUYECKUX KOHCYMBTaLUA.
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