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NMpousBoacTeo

HanpaBneHune no pa3paboTKe U M3TOTOBMEHUIO MpoayKuum nod 6peHagom INSTART ocHOBaHO Ha
6a3e XonguHra CeBepo-3anagHoe JnekTpoMexaHudeckoe O6beaouHeHue (C35MO) B 2014 ropy.
MHOroNeTHUM oNbIT PaboTbl U U3yYeHMe NPUBOOHOW TEXHUKM €BPOMeNCKUX BpeHO0B CTano OTrpaBHOMN
TOYKOW [ON9 opraHus3aumm cobCTBeHHOro npownseonctea. COBMECTHO C Hay4YHO-TEXHUYECKUM
LeHTpoM koMnaHua INSTART paspaboTana U npotecTupoBana obpasubl 1M oTnaguia NpPoM3BoaCTBO
cobCTBEHHOM MpoayKLUMKM, oTBeYatoLle NoTPebHOCTAM POCCUMNCKOrO PbiHKa.

]
2/

KauvecTtBO
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BblcOkOe KayecTBO W HaOeXHOCTb MPOAYKLMM [OoCTUraeTcsa 3a c4yeT TulaTenbHoro otbopa
nponsBoanUTENEN KOMMMEKTYOLWMX, KOHTPOMA TEXHOMOrM4Yeckmnx npoueccoB 1 100% TecTUpoBaHUA
FOTOBbIX M3OenMn. [loCTosHHble WH)XeHepPHble M3bICKaHWMea U obpaTHad CBA3b OT KOHEYHbIX
rmofib3oBaTeNner MoMoratT HEeMpPepPbIBHO COBEPLUEHCTBOBATb BbilMyckaeMoe obopynoBaHue. Cny»ba
TexHunyeckom nogaep>kkh INSTART oka3sblBaeT BbICOKOKBATMPULIMPOBAHHYIO MOMOLLLb Ha BCeX aTamax:
oT noabopa obopynoBaHUA Mo KOHKPETHbIe 3ada4uM 00 BBOAA ero B akcrnayaTaumto. LLnpokasa ceTb
CEPBUCHbIX LIEHTPOB U cepBUCHbIX MapTHepoB INSTART obecrneurBaeT onepaTUBHOE BbiMOMHEHME
YCMyr Mo fMyckKoHanagke, TeXHMYeCcKoMy 0BCNy>KMBaHMUIO, AMArHOCTUKE U MOCTrapaHTUMHOMY PEMOHTY
obopynoBaHug.
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LleHa

[ocTynHaa HageXXHOCTb — 3TO BEKTOp Pa3BUTUS U KOMMSIEKC MepornpuaTui, Gnarogaps KOTOPOMYy
koMnaHua INSTART rapaHTUpPYeT KOHKYPEHTOCMOCOOHYIO LieHY MPM BbICOKOM KadecTBe MpoayKLMun.
Hanuume npenctaBuTenbCcTB M cknagos INSTART Bo Bcex KpymnHenwmx roponax Poccum, Pecnybnuke
Benapycb n KasaxcTaHe no3BosigeT ONTUMU3MPOBaTb 3aTpaTbl Ha NIOTUCTUKY M GOPMUPOBaATbL
rMOKYIO LLeHOBYIO MONMUTUKY A9 KIMEHTOB.
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1. MpeunMyLlecTBa Nnpeobpa3oBaTenen
YyacTtoTbl cepuun MCI

MpeobpasoBaTenn 4YactoTbl cepum MCI cneumanbHo pa3paboTaHbl OM9 6GOMbLIOrO KOMMYecTBa
CTaHOAPTHbLIX TMPUMEHEHUN U  UMelT Bce GYHKUMOHANbHble BO3MOXHOCTM  COBPEMEHHbIX
npeobpazoBaTenie 4YacToTbl O6LLEro Ha3HavYeHus.

Mpeobpa3oBaTenn 4actoThl cepun MClI — 3TO BbICOKOTEXHOMOTMYHbIE, KayecCTBEeHHble W3Oenma
MO 3KOHOMWYHOM UeHe. Cepuwa npegHasHadeHa A9 ynpasieHua TpexdasHbiIMU aCUHXPOHHbIMK
aNeKTpoaBMraTenNaMm ¢ AnanasoHoM MouHocTen oT 0.4 0o 630 KBT.

OTITMYUNTEJTbHbIE OCOBEHHOCTN CEPVI
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PABOTA B ABYX PEXXUMAX
- HACOCHbIW;
- OBLWENPOMBbILLIEHHbIN.

BbICTPAA UYOOBHAA SKCIMJTYATALUA
3aBoacKkue NpeayCcTaHOBKM O/
CTaHOAPTHbLIX MPUMeHeHA

BbICOKUN NMYCKOBOW MOMEHT MPU
HU3KUX OBOPOTAX ABUIATENSA
- BeKTopHbI 6e3 aHKoOepa:

150% npwn 0.5 'y

NOAKNMIOYEHUE JOATYUKA 3SALWLUTDI
AOABWUIFATENYA PTC

YnyduleHHas TennoBasa 3allmMTa ABuratend
Mo CUrHany oT TeMnepaTypPHbIX 4aTYMKOB B
06bMOTKax aneKTpoaBuraTens.

OBJIACTb NMPUMEHEHWYH

ONTUMAJIbHAA COBOKYINHOCTb

3ALLUTHBIX ®YHKLIUN:

- TOKOBad 3allMTa OT NMeperpysku
aBuratens;

- TOKOBad 3allMTa MIHOBEHHOIo AeNCTBUS;

- 3allMTa OABMraTens oT neperpesa;

- 3alMTa OT 3aMblKaHWs BbIXOOHbIX a3 Ha
3eMno;

- 3alMTa OT NeperpeBa BbIXOO4HbIX
KacKadoB;

- 3alMTa OT MOBbILLIEHHOIO UMK
MOHWMYXEHHOIo HanpaXXeHUs;

- 3alMTa OT NponagaHma ¢asbl Ha BXoae,

- 3alMTa OT OLIMOBOK Nepeaaym JaHHbIX;

- 3alMTa OT NponagaHma ¢as Ha Bbixoae.

Mpeobpa3oBaTenu 4YactoTbl cepurt MCl UCMoNb3yoT TaM, roe He TpebyeTca BeKTopHOe yrpaBreHune
C 3aMKHYTbIM KOHTYPOM (Hanuuue 3HKoAepa): BEHTUNATOPbI, HacocCbl, APOOWIKKM, KOMMPEeccopbl,
LUITaMMOBOYHbIE CTaHKW, FPaBUpPOBalbHble CTaHKM, obopydoBaHMe Ond o6paboTKM CTekna, rnedaTHble
CTaHKM, TKaLlkoe obopyagoBaHMe U T.40.




PacwupeHHbi MUO-perynatop ¢ GyHKLMEN CNSALLENro pe)XXuma
ObecneunBaeT yrnpaBieHMe CKOPOCTbIO 3/1eKTPOoABMIraTensd Ana nognep>KaHma nocTOAHHOIO 3HaYeHUs
3aflaHHOro NapamMeTpa (HanpuMmep, AaBreHud, TeMnepaTypbl UKW pacxoda BoAbl).

BcTpoeHHble TauMepbl
[1Ba BCTPOEHHbIX TarvMepa ynpaBnstoT BXOOHbIMU LUDPOBLIMY CUFHANaMm 1M GOPMUPYIOT BbiXOOHble
BpPeMeHHble cUrHasnbl. TaMepbl MOTYT MCMOMb30BaTbCs Pa3feibHO UM KOMBUHMPOBAHO.

Bbixoa Tanmepa 1

Bxop Tanmepa 1 Ta17||v|ep 1
KOM6MHMPOBaHHbIN BbIXOAHOW

curHan Tanmepa 1 um 2

Bxop TaiiMepa 2 Ta17||v|ep 2 Bbixoa TanmMepa 2

Ol'paHVI‘-IMTe.Hb MOMEHTa
I'Io,u,,uepmaHme YCTaHOB/TEHHOIO MOMEHTa NyTeEM OrpaHNYeEHNA HaNpPAaXKeHnd 1 TOKa.

Pe3epBHOe KONUpPOBaHUe NapamMeTpoB

Monb3oBaTelb MOXXET MCMOMb30BaTb PE3E€PBHOE KOMMPOBAHME MAaPaMETPOB C MOMOLLBKD MOoAYNA
KOMMPOBaHMSA, 4YTOObl BOCCTAaHOBWTb HACTPOMKKM Mpeobpa3oBaTenid 4acToTbl B Cllydae oOLKnOKM,
Bbi3BaHHOW c60eM UMM HernpaBUbHOW paboTol.

Ol'paHVI‘-IVITeHb TOKa

B Cny4dadX, eC/iM TOK TrpeBblllaeT yCTaHOBJ/IeHHOe 3Ha4deHWe 3allWnTbl, BKJ/IFOYaeTCa OorpaHunydnTenb.
OI'paHVIL‘IVITeﬂb TOKa MOXEeT yaepxXmBaTb TOK B YCTaHOBJ/IEHHbIX rpenesiax gna npenorBpalleHnsd
BblXOOa rlpeo6|oa3OBaTenq 4acCTOThbIl B OLLIVI6Ky M 3alNTbl O60py,El,OBaHVI$?|.

MpoToKonbl Nnepenayyn AaHHbIX
MpeobpazoBaTeb HaCTOTbl UMEET BO3MOXHOCTb CBA3M MO npoTokonamMm Modbus RTU.

ABTOMaTUYECKUI perynaTop HanpsHXeHUsa

MpenHasHadeH 018 CTabUmM3aumMm BbIXOOHOMO HampsXeHWa nyTéM peryrnmpoBaHug Toka B 0BMOTKe
BO3BYKOeHUA, a Takke obecrneuymBaeT 3MEKTPOHHYIO 3alUMTy OT Meperpyskys U MafgeHus 4acToTbl
BpaLleHMUs.

BcTpoeHHOe BUpPTyanbHoOe pene 3aAep)XXKu BpeMeHU

MATb BCTPOEHHbIX BUPTYyarbHbIX pefie 3adepPXXKM BPeMeHU O18 NpoBefeHUs MPOCTbIX NTOrMYeCcKmx
onepauun c curHanamm oT LUMbPOBbIX BXOOOB U OT MHOMOMYHKLMOHANbHbIX BbIXOOHbIX KIEMM.
Pe3ynbTaT fIOMMUYeCKMX ornepaLmil MOXKeT paccMaTpuBaTbCa B KadecTBe 3KBMBasfeHTa LMdPOBOro
BXOOHOIO CUIHama, a Take MOXET BbIBOAUTLCH Ha MHOTOdYHKLIMOHa IbHble BbIXOOHble KneMMbl. Kpome
TOro, pe3yrnbTaTbl TIOMMYECKMX ornepaLmin MoryT BbIBOAUTLCH C 3af€PXKKOM MO BPpeMeHU U ¢ onepatmen
oTpULLaHUE.



NerkocbeMHbIM BEHTUNATOP
yaobeH On1a 3aMeHbl U YMCTKM
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Bo3MOHOCTb KpenneHua
Ha DIN-pemnky

Mopenu ot MCI-G0O,4-2B
0o MCI-G4.0-4B

KnemMMbl BXOOOB M BbIXOOOB
OnTUManbHbIM Habop
LMD POBBIX CUTHANOB



3. TexHnyeckKkoe onmcaHume

MapamMeTpbl OnucaHue

[dMana3soH HanpPsXXeHUsa 1 YacToTbl Ha Bxoae 1~ 230 B +/-15% 50/60 I +/- 2%
3~ 400 B +/-15% 50/60 Iy, +/- 2%

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

Odwnana3oH MolHoCcTeN 0.4 ~ 630 kBT

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

2 aHanoroBbIx Bxo4a

KoMMYHMKaUMOHHbIM MHTepdenc RS485 noonep»KmBaeT
npoTtokon Modbus RTU

BbixoObl yripaBneHus 1 penenHbIv Bbixoq

1 aHanoroBbIM BbiXos,

MNaHenb ynpaBneHua CbeMHada
CreneHb 3aWmThl P20
Tun ynpasneHunsa V/F: yrnpaBreHue Hanps>keHnemM/MactoTom

SVC: BEKTOpPHOE yMnpaBfieHMe C Pa3OMKHYTbIM KOHTYPOM
(6ezpgaTumMKoBbIN)

PeXknMbl paboThbl YrnpaBneHrne MOMeHTOM, yrpaBfieHne CKOPOCTbO

OCHOBHble byHKLMMN BbicTpoe orpaHnyeHme ToKa

BcTtpoeHHoe BUPTYyas/lbHOE pefe 3a0epP>XXK BpeMeHN

BcTpoeHHbIM Tanmep

BcTpoeHHbIM MOOyNb BblYHUCIEHUI

ABapUMHbIN OCTAaHOB

OTCneXxmnBaHme CKOPOCTY nepe[ 3aryCckom

BctpoerHoe MNNO-perynmposaHue

ABTOMaTUYeCKasa perynmpoBka Hanpsa>keHunsa (AVR)

YOaneHHbl1 KOHTPO b

3awmThl Mepekoc da3

MpeBbllleHMEe MOMEHTaA

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

3aMblKaHMe Ha 3eM/to

MponagaHme da3bl

Meperpy3ka asuratens

INSTART® 6 instart-info.ru



4. TeXxXHU4YeCKMe XapakKTepucTukum

CooTBeTCTBYOLUUM ABUraTenb, KBT

Mopenb npeo6pa3soBaTens 4YacToTbl HoM. Tok Ha Bbixoae, A

o | . o | P

Bxopn: 1 dasa, 230 B + 15%, 50/60 I'u, Bbixoa: 3 dasbl, 0-230 B, 0-3200 Iy

MCI-G0.4-2B 0.4 - 2 -

MCI-GO0.75-2B 0.75 - 4 -

MCI-G1.5-2B 1.5 - 7 -

MCI-G2.2-2B 22 - 10 -

Bxof: 3 da3bl, 400 B + 15%, 50/60 I, Bbixoa: 3 dasbl, 0-400 B, 0-3200 Iy

MCI-GO0.75-4B 0.75 - 3.0 -

MCI-G1.5-4B 1.5 - 4.5 -

MCI-G2.2-4B 22 - 6.0 -

MCI-G4.0-4B 4 - 95 -
MCI-G5.5/P7.5-4B 55 7.5 13 17
MCI-G7.5/P11-4B 75 n 17 25
MCI-G11/P15-4BF n 15 25 32
MCI-G15/P18.5-4BF 15 185 32 37
MCI-G18.5/P22-4B 18.5 22 37 45
MCI-G18.5/P22-4 185 22 37 45

MCI-G22-4B 22 - 45 -

MCI-G22-4 22 - 45 -
MCI-G22/P30-4 22 30 45 60
MCI-G30/P37-4 30 37 60 75
MCI-G30/P37-4B 30 37 60 75
MCI-G37/P45-4 37 45 75 920
MCI-G45/P55-4 45 55 90 10
MCI-G55/P75-4 55 75 1o 152
MCI-G75/P90-4 75 920 152 176
MCI-G90/P110-4 90 10 176 210
MCI-G110/P132-4 1o 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

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 -

MNpeobpasoBaTenu YacTtoTbl cepumn MCI




Cucrema o603HaueHunda

XXX -GY/PY-4BF +
1 23 45 6 7 8
1. Cepug
2. PexxuM G - o6LLenpoMblLLIEHHbIN*
3. MolwHocTb anekTpoasuratens (KBT) ong obuenpoMmblLuieHHoro pexmnma (G)
4. PeXkuM P - HacoCHbIN™*
5. MowHocTb anekTpoasuratensd (kBT) ong HacocHoro pexxmnma (P)
6. HOMMHanbHOE HamnpsHKeHue:

2: 1~230 B +15%,50/60 'y,
4.3 ~ 400 B +15%, 50/60 4

7. BCTpOEHHbIM TOPMO3HOM MOAY b

8. BCTpoeHHbIN Apoccenib MOCTOAHHOIO TOKa

9. MnaTbl paclunpeHna (aBnaeTca onumen anga npeobpasoBaTenen YacTtotbl cepum FCl un LCI)
10. JononHuUTenbHOE 3alUMTHOE MOKPbITUE MNaT JIakKoM

1. 3aWwmMTHOE NOKpPbITME MaT KOMMAayHOOM

12. BcTpoeHHbIM OMC dunbtp (C2)

13. IP54

14. TToXXapHbIN peXxmm

|/|Cﬂ0ﬂb3yeTCﬂCHaI’py3KOI;ICI'IOCTOﬂHHbIM BpaLlaloLWLmMM MOMEHTOM. B3TOM cnyyvae BenmymHa BpaLlatoLlero MOMeHTa,HeO6XO,EI,I/IMOI'O
onga npmneedeHMa B nemncreme Kakoro-nm6o MexaHWM3Ma, NOCTOsIHHa He3aBUCUMO OT CKOPOCTU BpalleHUsa. [puMepoM TaKoro

pexumMa paboTbl MOTYT CIY>KUTb KOHBEMEepbl, SKCTPYAEePbl, KOMMPECCopbl, CKBaXKMHHbIE HacoChl.

Mcronb3yeTca ¢ Harpy3Kol ¢ NepeMeHHbIM BpaLLaloLLMM MOMEHTOM. DTOT MOMEHT MMEeEeT OTHOLLEHWE K Harpy3kaM, Ans KOTOpPbIX
TpebyeTca HU3KMIN BpaLLAOWMIA MOMEHT MPU HMU3KOM YacToTe BpalleHUs, a NMpu yBeNTMYEHUN CKOPOCTM BpalleHus TpebyeTtca
60/51ee BbICOKMM BpalLatoLMi MOMEHT. TUMUYHBIM MPUMEPOM TaKoro pexkmMa aBMATCA HacOoChl (HAaCOChl C BbICOKUM MYyCKOBbIM
MOMEHTOM Heo6xoAMMo noadupaTb Mo O6LLENPOMBbILLNEHHOMY pPexuMy (G); K TaKMM HacoCaM MOXHO OTHECTU CKBaXKMHHble

HACOCbI, HACOCbI /19 NepeKaykKn BA3KNX XUOKOCTEWN, BaKyyMHble HaCOCbI).



5. TexHu4yeckana cneundukaumsa

KoMnoHeHT

XapaKTepucTuka

PexxnM ynpasneHus

YrpaBneHue Hanps»eHueM/Mactotom (V/f)
BekTopHoe ynpaBneHme ¢ pasoMKHYyTbIM KOHTYpoM (SVC)

BbixogHaa YacTtoTa

0-600 (3200) My

PaspelueHne no yacrtore

NnHenHag, KBagpaTUyHag, Mo BbiBpaHHbIM 3HaYeHWAM: Hanps»eHue/MacTtoTa (V/f)

KpuBas HanpskeHus/MacToTbl (V/f)

NnHenHag, KBagpaTUdHag, No BbiIBpaHHbIM 3HaYeHUAM: HanpsxeHue/MacTtoTa (V/f)

Meperpy3oyHas cnocobHOCTb

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

[ycKoBOW MOMEHT

Pexxnm G: 0.5 u/150% (SVC)
PexkuMm P: 0.5 Tu/100%

MecTo ycTaHOBKMU

[nanasoH perynnpoBKKM CKOPOCTU 1100 (SVQC)
@ | To4HOCTb MOCTOSAHHOWM CKOPOCTU +0.5% (SVQ)
s
a::, TOUYHOCTb yNpaBieHNsa MOMEHTOM +5% (SVC)
5 KoMneHcauna MoMeHTa Py4yHaa komneHcaumsa MmoMeHTa (0.1% ~ 30.0%), aBTOMaTM4YeCcKasa KoMneHcauma
©
o MOMEHTa
(=
> | Peskum ynpasneHusa MNaHenb ynpaBrneHus, KNeMMbl ynpasneHms, Modbus
MuTaHWe Lenew ynpaBneHnsa 24 B 6e3 ToKoorpaHuumMBatoLen 3allnThbl
Bxoabl ynpasneHua 5-KaHaMbHbIV pa3beM LMPPOoBOro BXogHoro curHana (DI12~DI16), knemmy DI6 koToporo
MOXHO MCMOMb30BaTb B Ka4eCTBe BXoAa 419 BbICOKOCKOPOCTHOIO MMMYTbCHOMO
BXOAHOIO CUIrHana. Bo3MOXXKHO MCMob30BaTb TO/IbKO BCTPOEHHbIN MCTOYHMK
MUTaHWA 2-KaHalbHbIN pa3beM aHanoroBoro BxogHoro curHana (VF1, VF2), kotopbin
MOXHO MCMOMb30BaTb KaK BXOA CUrHana Hamps>keHmsa (0~10 B) nnu TokoBoro
curHana (0/4~20 MA). MNocne HaCTPOMKM ero MOXKHO MCMOSb30BaTh KaK pasbem
BXOAHOrO LMPPOBOro curHana
Bbixoabl ynpaBneHus 1-KaHanbHbIM Pa3beM aHaNIOroBOro BbIXo4HOro curHana (FM1), KoTopbii MOXHO
MCMNONb30BaTb He TOSIbKO Kak BbIXo4 cUrHana HanpaweHua (O ~ 10 B), HO 1 KaK BbIXOL,
TOKOBOrO curHana (0/4 ~ 20 MA)
1-kaHanbHbIN penenHbii Boixof, (T1), He 6onee 30 B nocTToka/3 A 1 He 6onee 250 B
nepemM.ToKa/3 A
MHdopmaumsa o paboTte OnopHasa YyacToTa, BbIXOOHOW TOK, BbIXOOHOE HaMPsaXXeHMe, HampsaXKeHMe WnHbI
= MOCTOSAHHOIO TOKA, BXOAHOW CUIHan, 3HadYeHne curHana obpatHom ceasu,
§_ TeMnepaTypa Moayns, BbIXOAHAasa YacToTa, CKOPOCTb ABUraTens u np.
g OTobparkeHWe 0o 32 NapaMeTpPoB KHOMKOM >>
S
L | "Hdopmauma 06 omnbkax CoxpaHeHune nHpopMaLmMm o 3 nocrnegHuUx Heronankax, BO3HUKLLKWX BO BpeMs
§ pPaboTbl. B Ka)kgoM 3anmMcK o HemonaaKe yKasblBaeTcs 4acToTa, TOK, Hanps)keHue
LLIMHbBI U COCTOSIHME BXOOHOIO/BbIXOAHOrO CMIrHana KieMMmbl BO BpeMs
BO3HUKHOBEHUA HenonagKuM
3alwmTa NpeobpasoBaTens YacToTbl [NoBbILLIEHHbIN TOK, MOBbILLEHHOE HaMPAXXeHMe, 3aLlKMTa OT HeMoMaaKM Moaynewn,
MOHW>XEHHOE HaMNpsXeHWe, Neperpes, Neperpy3ka, 3almta oT BHELWHWX HEMOMaaoK,
© 3aLUMTa OT OLMBOK NaMaTn EEPROM, 3awuMTa OT KOPOTKOIro 3aMbIKaHWA Ha 3eMJIto,
'§ 3almTa oT obpbiBa a3
% ABapuMHasa cMrHanmsauua 3alumTa BIOKMPOBKOM, aBapUMHbBIN CUTHAN NeperpysKm
M npeobpaszoBaTens YacToTbl
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 0o +50 °C - NOHWKeHMe IKCMyaTaLlMOHHbIX
5 BO34yxa Npu paboTe XapakTepuCcTUK 1.5% Ha Kaxkablv rpagyc)
Q
O | TeMnepatypa xpaHeHUs Ot -20 po +65 °C
-
E Brna)xHOCTb Bo3yxa He 6onee 90% oTH. BN. (be3 koHOeHcaTa)
o
5 BbicoTa/BnbpaLims Huske 1000 M, MeHee 5.9 M/c? (=0.6 g)
>

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



KoMnoHeHT

XapaKkTepucTuka

NCTOYHUK 3a0aHUs 4acToThl

14 TMOB OCHOBHbIX MCTOYHUKOB YaCTOTbl M 14 TUMOB BCMOMOraTelbHbIX MCTOYHUKOB.
MPUMEHSAIOTCA PasindHble PEXXMMbI NepektodeHmnd. cnonb3ytoTca pasHoobpasHble
NCTOYHUKN BXOOHOIO CMIHaMa: MOTEHLMOMETP NaHenu yrnpasneHua, BHELLHUN
QHaNoroBblN cUrHar, LMGPOBOM OMOPHbIN CUTHaM, UMMYbCHbBINM OMOPHbINA CUTHas,
KOMaHAbl OMCKPETHbIX BXOAOB, MJTK, cMrHan WuHbl yrnpaBneHus, pe3ynsraThbl
ApPUDMETNYECKUX BBIYUCIEHUI K MpoYee

NCTOUYHUK 3agaHUa MOMEHTa

14 TMNOB MCTOYHMKOB BpaLLatoLLLEero MOMeHTa, BKtoYas LI,Md)pOBOIH OI'IOprIl;I CUrHan,
BHeLUHUIM aHanoroBbl CUrHan, l/IMI'IyJ'IbCHbIl;I OI'IOprIl;I CUrHan, cMrdan wuHbl
ynpaBneHnd, pe3ynbraTbl apVId)MeTVIHeCKVIX BbIYNCNIEHUNI U npoyee

ANropUTM pasroHa 1 TOPMOXKEHUA

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

ABapUMHbINA OCTaHOB

MrHoBeHHoOe npepbiBaHMe BbIXOLHOW CUNOBOM LLenu npe06pa3OBaTer|q 4aCTOThbl

MHoroctyneH4aTast CKOpoCTb

Bbi60op 16 CKOPOCTEN C UCMOMb30BaHNEM PA3NUYHbBIX KOMBUHALMKN MHOMOKaHanbHbIX
KNeMM yrpaBrieHus

®yHKUMK BCcTpoeHHoro MJ1K

HenpepblBHOE GYyHKLMOHMPOBaHME 16-CTyNeHYaTOM CKOPOCTU, Ha KayKOoM CTyrneHu
BpeMsa yBern4eH1s 1 CHMXKEHUA CKOPOCTU U BpeMs QYHKLMOHMPOBAHUSA MOTyT
3afaBaTbCs OTOENbHO

YnpaBrneHue TONYKOBbIM
pPeEXXMMoM

TO}'ILIKOByIO 4HacCTOoTy N BpeMd TONMHYKOBOIO yBelTM4YeHNd N yMeHblLUeHNA CKOPOCTN
MOXHO 3aaBaTb OTOE/IbHO, KPOME 3TOIro, MOXXHO HAaCTPOWUTb rnpeu MyLLLeCTBeHHbIVI mnnm
Hel'lpel/IMyLLl,eCTBeHHbIl;I TONYKOBbIN pPexxnm B pa6oqu COCTOAHNN

KOoHTPOIb CKOPOCTW BpaLLeHna

MpeobpasoBaTenb YacToTbl HAYMHAET PaAabOTy C KOHTPOMA CKOPOCTU Harpy3Km

=
s . y
3 | KoHTponb d1KCHMpOoBaHHbIN DOYHKLMA KOHTPONS 3a0aHHOM ONUHbI M 330aHHOIO PacCTOAHMA peanm3oBaHa Npu
X
T | OUHbBl U GUKCUMPOBAHHOTO MOMOLLM MMMNYNTbCHOrO BXOAHOMO CUIrHana
>
@ | paccToaHua
CyeTymk @YHKUMA cHETUMKA peanmn3oBaHa Mnpu NoMoLLM MMMYIbCHOMO BXOAHOMO CUrHana
DyHKUMS yNpaBieH1s YacToTomn MpuMeHaeTca B 060pyL0BaHUM HAMOTKU TEKCTUTBHOM HUTUK
koneGaHum
BctpoeHHoe MUNA- ModkeT ocyLLecTBNATL MPOoLLEeCcC yrpaBAeHNa CUCTEMOW C 3aMKHYTbIM KOHTYPOM
perynupoBaHue
®YHKLMS aBTOMATUYECKOTO ObecneynBaeTcs CTabUIbHOCTb BbIXOAHOMO HAaMPSXKEHUS NP KonebaHmax
perynatopa HanpsaxeHus (AVR) Hanps»XeHns cetu
TopMOXKeHUe NOCTOAHHbBIM TOKOM | BbICTpoe 1 paBHOMEPHOE TOPMOXKEHME
KoMneHcauusa npockanb3biBaHUa | KOMNeHCcaLMs OTKNOHEHWS CKOPOCTU, BbI3BaHHOIO MOBbILUEHUEM Harpy3Ku
CkaukoobpasHas nepectpoiika MpepoTeBpalleHne BO3HMKHOBEHUSA pe30HaHca C HaCTOTOM MEeXaHUYeCKOM CUCTEMDI
YacCTOTbl
KoHTponb BpeMeHW paboTbl DYHKLMA aBTOMaTUUYECKOro OcTaHOBa NpeobpasoBaTena YacToTbl MO AOCTUNKEHUN
3a4aHHOro BpeMeHu
BcTpoeHHoe BrpTyanbHoe pene MokeT ocyLLecTBNATL YNPOLLEeHHOE Iornyeckoe NporpaMmMmpoBaHme GyHKLUM
3a4epPXKKU BpeMeH! MHOFOdYHKLMOHANbHbIX BbIXOA0B W BXOAO0B LIMPPOBbLIX CUIHANOB. Jlornyeckmne
pe3ynbTaTbl MOMYT OblTb 3KBUBaNEHTHbI YHKLMAM LUPPOBbLIX BXOAOB, @ TaKKe
BbIBOOUTLCS C MOMOLLbIO MHOFOMYHKLMOHANbHbIX BbIXOO0B
BcTpoeHHble TariMepbl 2 BCTPOEHHbIX TaMepa Mosny4vatoT BXOAHOM CUrHaN HaCcTPOWKM BPpeMEHU ANa Nofayun
BbIXOAHOIMO BPEMEHHOIO CUrHana. Icnonb3ytoTca No oTAeNbHOCTM UK B KOMOUHALLMIK
BcTpoeHHbIM Moaynb 4-KOHTYPHbI MOAYNb BbIYNCIEHUI, BbIMOAHSIOWMN CIOXKEHWE, BblYUTaHME,
BbIYNCIEHUM YMHOXeHWe, AeneHve, onpegeneHne 3Ha4eHm 1 nHTerpanbHble onepaumm
OxnaxpgeHue BosgylwiHoe oxnaxgeHus

O6MeH OaHHbIMK

MoapepykKa cTaHOapTHOro NpoTtokona ModBUS RTU

Tun gBuratensa

ACVIHXpOHHbII;I aNeKTpongBuraTtesib

®unbTp IMC

INSTART®

BctpoeH
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CTaHOapTHaa koHbUIypauma ana npeobpasoBatenen 4acToTbl cepmit MCl MOLLHOCTbIO 00 22 KBT

ABTOMaTUYECKMI TOpMO3HOW pe3ncTop (onumoHanbHo)
BbIK/OYaTENb ./_:j.
TpexdazHbin
L1 /:/ R + PB ACUHXPOHHbIN
I anekTpoaBuraTesnb
U pon
L2 A s
I
\%
L3 /!/ MNpeobpazoBaTesb
L /\'/ R yacTtoTbl cepum MCl W
I
I =
N / S a
nop.exon 1
Lp.exon DI2
Lindp.sxon 2 DI3 FMI1Q | Boixoa1
Lindp.axon 3 aTa]‘IOFOBS)FO cuUrHana
. D14 KrieMMbl GNDO ) 0~10 B/0~20 MA
Lndp.Bxon DI5 LMNPPOBbIX
LUnop.exon 5 BXOOOB
P DI6 o6
OB6LWMM asa Knemma
COM ) undposoro cmngrnlaA S
BHeWwHM noteHumomeTp MHOrodyHKLMOHaMbHbIN
(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 Bxog 2 aHanorosoro curHana
@. 0-20 MA P24V O ;
P24V BHYTpPEeHHMIN UCTOUYHUK MUTAHMS
24 B ¢ Makc. TokoM 300 MA
SG+ COM O
RS485 Modbus RTU |:|
SG-

- obo3HayeHO opgHodaszHoe noaktodeHue ana mopgenen: MCI-G0.4-2B, MCI-G0.75-2B, MCI-G2.2-2B
HanpshkeHne NMTaHusa nogaetca Ha R, S.



CraHgapTHasa koHbUrypauma ana npeobpasoBatenem 4yactotbl ceput MCl MOLLHOCTbIO OT 30 KBT U BbiLLe

TopMO3HOM pe3ncTop

[ b——1\

RL1 RL2
e ———— -
DC+ .| DC-
/¢TopM03H0|/|+-

/| ™mopynb |\
/ I =

®

ABTOMATUYECKMN Pt
BbIKMtoYaTeNb N
U
LI /}/ ® R
I
/ V
L2 : ® S Mpeobpa3oBaTtenb
yacTtoTbl cepunt MCI W
. 1 )
Lingp.exon ADER
Lnop.exon 2 DI3 FM1
Lindp.exon 3 KnemMmbl
DI4 GND
Lindp.Bxon 4 DI5 LMD POBbIX
. c BXOO0B
Lindp.exon DI6
O6mnmn COM) O6uias knemma
BHeWHWMX noTeHUMOMETP Huposoro CWHanaTlA
(1kOm, 0.5 BT) VICTOUHWK NMUTaHWS
+10VaHaJ‘IOI’OBOFO CUIrHana TIB
VF1 Bxonl
aAHaJ10roBOro cUrHana
GND 3emnqa TIC
aHaIoroBoro CMrHasna
VE2 Bxog 2
@' RS485 Modbus RTU aAHa1oroBoro CMrHana
P24V
P24V
SG+
RS485 Modbus RTU SG- COM

12

TpexdasHbin
ACUHXPOHHbIN
S/1eKTpoaBMraTenb

Bbixoa 1

aHa/1oroBoro cnrHana
0~10 B/ 0~20 MA

MHOro@yHKLUMNOHaNbHbIN
penenHbin Bbixoq, 1

He 6onee 250 B nepemM.Toka 3 A
He 6onee 30 B nocT.Toka 3 A

BHyTpeHHMNN
NCTOUYHWUK MUTaHMS
24 B c MakKc.
TOKOM 300 MA



7. FTabapuUTHbIE pa3Mepbl

| /

Moaenb Bec w B r
BHeLUHWI BUA, Mopenb | npeo6pasoBatens | (HeTToO)
YacToThl KI MM
MCI-G0.4-2B
MCI-G0.75-2B
- . MCI-G1.5-2B
1 12 109 | 167 | 161
MCI-G0.75-4B
|
MCI-G15-4B
MCI-G2.2-4B
MCI-G2.2-2B
2 2 135 | 167 | 17
MCI-G4.0-4B
MCI-G5.5/P7.5-4B
3 41 180 | 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

CBeToomnopHas CbeMHa4d MaHesb

yrnpaBneHmsa

npegHasHayeHa [Onsd  MNporpaMMMpoBaHUe

npeobpasoBaTtesier 4YacToTbl. [103BONAET OCYLIECTBNATb 3aMyCK, OCTaHOB, pPeryrmpoBaHme 4acToTbl U

MOHUTOPUHT NapaMeTPOB.

LED-naHenb

1 Mopaenb - Mopgenb
MCI-KP | MCI-KP-B
- 0022 kBT - oT 30 KBT

", LED-naHenb

8.2 MOHTa)>XHble KOMMJIEKTbI U yannHuTes/ibHbie Kabenu

MpenHasHa4vyeHbl O19 YCTAaHOBKM W KpereHua naHenein ynpasneHms.

BHewHu BUA O603HavyeHne OnucaHue
=%
[
1 MCI-EC YONVHUTENbHbIM Kabenb ona naHenu (1-10 MeTpos)
»
= {'\x MoHTaXKHbI KoMMeKT ana naHenu MCI-KP. CoBMecTMM co BCceMU
{J/ fl* b MCI-MK Moaenamu cepumn MCI. BknodaeT B ceba MOHTaXKHYHO paMKy A9 NaHenm m
‘ / YONUHUTENbHBIN Kabenb pasnnyHOM ANUHbI.
- - [a6apUTHbBIN pa3Mep MOHTaXXHOW paMKu: LUMPUHa 135 MM, BbicoTa 92 MM
MOHTaYXHbIM KOMMIEKT BKOYAET MOHTAaXKHYO paMKy ana naHenn MCI-KP-B n
MCI-MK-B YOMHUTENbHbIV Kaberb.
PasMep paMKu: WMpUHa 72 MM, BbicoTa 136 MM

INSTART®
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9. [lonosIHUTEe NIbHbIe onuuu
9.1 KomnayHAa

Mpun paboTe obopynoBaHUA B 3KCTPEMalbHbIX (arpeccurBHbIX) pabounx cpedax pPekoMeHOyeTcs
OOmMofHUTeNbHAa 3alluTa: chneumanbHoe MOoKpbITMEe MedaTHbIX MnaT KoMnayHaoMm. [daHHada
onuma dendeTcad Haubonee onTUManbHOM ONa obecrnedeHUs HaOEXHOCTUM PaboTbl YACTOTHbIX
npeobpasoBaTeneu Mim ycCTPOWCTB NMaBHOMO NMyCcKa B YXECTKUX YCITOBUAX 1 MPU BO3AEUCTBUM APYIUX
arpeccmBHbIX daKTopoB (BNara, Nbiflib U T.M.).

MJTATbl C SALLNTHBIM NMOKPBITMEM — 2TO AOCTYTITHAY
ATIBTEPHATUVBA KITACCA 3ALWLNTDBI IP54
[NpenmyLLecTBa

lNoBbllLEeHHAA MexaHu4Yeckas yCTOMYMBOCTb: 3PDPeKTUBHO
3alMLLaeT oT BUbpaLni, BO3HUKAOLWIMX B MpoLuecce paboThbl

|-

l/’/ \l Bbicokag Tennootaada: yCTPOMCTBO He HarpeBaeTca B
~ > npouecce aKcnnyaTaumm
© £ MpoofieHne cpoka cny»6bl obopygoBaHug
O,
9.2 NNakK

MoKpbITMe NMakoM pekoMeHayeTcs ONA NpenoTBpalleHMda MoBpexaeHuin n gedopmaumin nnat npu
paboTe B 3aMblieHHbIX pabodnx cpepax. BHe 3aBUCKMMOCTM OT TAXKECTU HarpysoK, AOMNONHUTENbHOE
3alLUMTHOE MOKPbITME MO3BONAET He TOMbKO MOBbLICUTb MPOYHOCTb PaOMO3NEMEHTOB, HO M MPOONUTb
CpOK cny>kbbl 06opyooBaHWa B LefoM. Jlak HadeXHo 3alluuiaeT npeobpasosBaTtesib 4YacToTbl UK
YCTPOMCTBO MMaBHOMO MyCKa OT Mbi/in, UTO obecrneymBaeT becnepeboHyo paboTy NMPon3BOACTBA.

[NpenmyLLecTBa

YCTOMYMBOCTb K MblSA

Bblcokas MexaHM4YecKasa MPOYHOCTb PaanNO3/1EMEHTOB Ha
% neyaTHbIX NnaTax

it
@@ MpoofieHne cpoka cny»6bl obopygoBaHug

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

Nak KomnayHAa
MpeumMyLuecTBa
HeleBne koMnayHaa MoBblLLEHHAA MexaHMYecKas yCTOMYMBOCTb
MOYKHO Bbl6paTb KOHKPETHbLIN BUA NOA Ballu Hy>abl Bbicokas TennooTtaoava: pagnosieMeHTbl He

rneperpeBaroTcd B Npouecce sKcnyataunm

YHUBePCanbHOCTb: NOOAXOAUT A BCex nnaT

fae nyywe NPUMeHsTb

B cyxmx momMeLleHUnax B nomMewleHMax ¢ MOBbILLEHHOM BIAYKHOCTbIO
M arpeccmBHoOM cpenom
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9.3 MNMo)XXapHbIN PEXUM

DOyHKUMA “TToapHbIN pexxuM” gocTyrnHa B MNpeobpasoBaTeNnsax 4dactoTbl cepun MCl m MoxeT
COBMECTHO MCMOMb30BaTbCA B MOXapHbIX WKadax AN9 nogaep)aHua nognopa  BO34AyXa,
ObIMOyfdaneHnda, ynpaBleHUS BbITXKHbIMW BEHTUNATOPAMU, YMNPaBAeHUA MPOTUBOMOXKAPHbLIM
HacocaMu. B MOMeEHT aKTUBaLUMM OaHHOW GYHKLMK, Npeobpa3oBaTeflb YacToTbl MPOOOMHKAEeT CBOIO
paboTy, HECMOTPA Ha BO3MOXXHOCTb MOBPEXOAEHUS.

[MoYKapHbIN pPeXxuUM MpennonaraeT paboTy NpeobpasoBaTesa YacToTbl JaXke B C/lydae BO3HUKHOBEHUS

OLLNBOK.
OuanasoH 3HayeHune
MapameTtp HanmMeHoBaHue . . OnucaHue
HaCTPOUKMH HaCTPOUKMU
Bbi6o HKLWNW BktoueHmne NoXKapHOro pexxmma ¢ NoMoLLbio
F06.00~F06.08 P dyHKu 0~59 51 € prore p H
KneMmbl S1~S9 BbIGPaHHOM KNeMMbl
TN NoXapHoro
F26.00 0~2 0~2 Bbi6op TMMa MOYXapHOro pexxumMa
pexxmnma
HacTpolka 4yacToThl l—|aCTOTa, KoTopag byaeT no SPXMBATbCA Mpn
F26.01 P 0~F00.03 0~F00.03 pan bYACT MOAASP P
MOXapPHOro pexxnma paboTe B NoXKapHOM pexkume (ong Tunos 1, 2).

BeHTmnatop
ObIMOyOaneHums

BeHTnnatop
nognopa

KnanaHbl gbiMoyganeHumsa

3

INSTART®
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10. JononHuUTenbHOe o6opyaoBaHue

[JononHutenbHoe obopynoBaHmMe K NpeobpasoBaTendaM YacToTbl MO3BOMAET MaKCMMalibHO 3GPEKTUBHO
MCNoNb30BaTb GYHKLMOHAM YCTPOMNCTB.

s
=

Rl
se00 )

INSTART
i

CeTeBOW Opoccenb OMC dunsTp MoTopHbIM Opoccenb

g

— TopMO3HOM MOoayNb

‘jm TopMO3HOM pe3ncTop

[MynbT ynpaBneHusa

Hpoccenb DC

10.1 TopMO3Hble MOAyNH

TopMo3Hble Mopynu FCI-BU ob6ecrneymBatoT nopady 3MeKTposHepruuM, BbipabaTbiBaeMon B
npoLecce TOPMOXXEHUA 3MeKTpoaBuratens, Ha TOPMO3HOM Pe3nCTop, rapaHTUPYs HOPMabHYO
paboTy NpeobpasoBaTensa 4acToTbl M Apyroro obopynosaHua. TopMo3Hon Mopynb FCI-BU wupoko
ncrnonblyerca B cxeMax ynpasneHna nmdrtaMu, MNOOAbEMHbIMU  KpaHaMW, MPOU3BOLCTBEHHbLIMU
MexXaHM3MaMU, LWaXTHbIMU MOObEMHbLIMUW arperataMu, LeHTpudyraMm, HaCOCHbIMK arperataMmm ans
HedTAHbIX MECTOPOXOEHUIN U OP.

INSTART

B npeo6pasoaTtenm 4acTtoTbl INSTART cepumn FCl MolHOCTbIO 00 18,5 KBT (B pexxrMe P) TOpMO3HOM
MoOdyMb BCTPOeH;, Ond npeobpasoBaTesie MolHOCTbo 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

17



10.2 TOpMO3HbIe pe3UCTopPbLI

TopMoO3HOM pe3ncTop obecreurBaeT BO3MOXXHOCTb ObICTPOM OCTaHOBKM 3M1eKTpOoABMUIraTensa B Cy4dasx
TOPMOYEHMSA C MOMOLLbIO Mpeobpa3oBaTesis YacToTbl. B mpouecce TOPMOXKeHUs 3nekTpoaBuraTend
€ero aHeprus paccemBaeTcs Ha OflOKe PEe3VCTOPOB, KOTOPbLIM, B CBOK odepefdb, MOOK/OYEH K LUMHE
MOCTOAHHOIO TOKa Ha MNpeobpasoBaTeslb YacToTbl, YTO OAeT 3alUMTy Mpeobpas3oBaTesnito YacToTbl OT

aBapVIPIHOI_O OTKTIOYEHWA MO NMPUNYMHE nepeHaripa>xKeHn4d.

- ConpoTtumBneHme: 3 OM - 600 OM
- MowHocTb: 80 - 3000 BT
- KepamMumyeckaa mogenb
- Knacc 3awmTbl: IPOO

TOPMO3HOM pe3ncTop HEOBXOAMM B Criyyasax, Korga:

TOpPMO3Hble PE3UCTOPbI ABMAAOTCA OOMOAHUTENBHOM OMUMEN U PEKOMEHOYKTCa K YCTaHOBKe MNpu
HEeoBXOAMMOCTV 3aMedJIeHNA TOPMOXKEHWS 3NeKTpoaBMraTensd ¢ TOPMO3HbIM MOMEHTOM M
20% OT TOPMO3HOIro MOMeHTa M

M.

10.3 NynbTbl ynpaBneHus

MNynbTbl ynpasneHusa (MY) npenHasHadeHbl ON9 MoaKtoYeHUs K nMpeobpasoBaTeniaM 4acToThl,
M wkadaM ynpasneHusa.
pacwmpuTb dyHKULMOHAN 060OpPYAOBaHUSA, pPeann3ys BO3MOXHOCTb OAMCTaHLMOHHOMO yrpaBneHusa
obopynoBaHMeM, a TakxKe, B 3aBUCUMOCTKM OT Moaenu MY, ocylecTBAA9Tb MOHUTOPUHT NapaMeTpoB,

YCTPOWMCTBaM

M1aBHOINoO nycka

- HeobxoaMMo bonee 3ddeKTUBHOE TOPMOXKEHUE,;
- €CTb MHEPLUMOHHAA HarpysKa Ha aneKTpoaBuMraTerb;
- UMEEeTCH BO3MOXHOCTb MepeHanps»xeHus.

MynbTbl  ynpaBrieHus

perynmpoBKy o60pOTOB M 0TOGpaXkaTb COCTOAHME B/1eKTPpoaABMraTens.
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10.4 Ta6bnnua noab6opa TOPMO3HbIX MOAY/IEN U TOPMO3HbIX PE€3UCTOPOB

PeKomeHnyemoe TOPMO3HO€e
PeKomeHnyemoe TOPMO3HO€e
conportuBneHue Ana Hacocos,
conpoTuBneHue Ana KpaHoB, NOABbEMHbIX
BEHTUIATOPOB, TOKAPHbIX U ppe3epHbIX .
Mogenb CTaHKOB, AbIMOCOCOB M Np MexXxaHn3MoB, KOHBeuneposB
6 ! o : (1.3 =K_,, =1.4,30 =B = 40%)
npeoobpasoBaTens (Kmﬂ <1.0, NB = 10%) P!
YyacToThbl
. | HomMunHan | Kop- | UToroeoe . | HomMuHan | Kopn- | UToroeoe
TOPMO3HOM | hazycropa | go* | 3HaueHue | TOPMOSHOM | heaspcropa | po* | 3HaueHMe
Moaynb Moaynb
OM | kBT | WT. | OM | KBT OmM | KBt | WT. | Om | kBT
MCI-G0.4-2B BctpoeH 400 | 0.08 1 400 | 0.08 | BcrpoeH 400 | 0.08 1 400 | 0.08
MCI-GO0.75-2B BcTtpoeH 200 0.16 1 200 | 016 | BcrpoeH 200 0.16 1 200 0.16
MCI-G1.5-2B BcTpoeH 120 0.25 1 120 | 0.25 | BcTpoeH 120 0.25 1 120 | 025
MCI-G2.2-2B BcTpoeH 80 0.4 1 80 0.4 | BcTtpoeH 80 0.4 1 80 0.4
MCI-G0.75-4B BcTpoeH 600 0.6 1 600 | 0.6 | BctpoeH 600 | OJe 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 BcTtpoeH 180 0.6 2 90 12 BcTtpoeH 15 2 4 60 8
MCI-G11/P15-4BF BcTtpoeH 120 1 2 60 2 BcTtpoeH 40 25 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 8 125 | 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 24 412 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 16 275 48
MCI-G220/P250-4F FCI-BU-100 n 3 16 275 48
MCI-G250/P280-4F FCI-BU-400 n 3 18 2.44 54
MCI-G280/P315-4F FCI-BU-400 n 3 20 22 60
MCI-G315/P355-4F FCI-BU-400 n 3 22 2 66

* BO3MOXHbl pasnnyHble crnocobbl coegnHeHns TOPMO3HbIX Pe3ncTopoB (nocnenosaTeanoe, napannenbHoe, CMeLLJaHHOe)

TopMo3Hble pe3ncTopbl 414 npeobpasosaTteneint yacToThl (IMB <40%) MolHOCTbIO cBbille 160 KBT 1 (MB < 10%) MOLLIHOCTbIO CBbiLLEe

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

CeTeBble APOCCENU WCMOMb3YKOTCA ON9 CHMXKEHUA OGPOCKOB TOKOB BXOOHOW LEMM YaCcTOTHOro

npeobpasoBaTens,

MpUY  KonebaHUax Harnps»XeHus B CeTu,

FapPMOHUYECKUX NCKAXKEHWIN B CETb OT NMpeobpa3oBaTtesis 4acToTbl.

a TaKXe Onga CHWXXeHndA Bbl6pOC8

MoTopHble Apoccenm npefHasHadeHbl 419 CHUXEHUA CKOPOCTU HapacTaHUS BbIXOOHOMO HaMpPsaXKeH1s

Ha BbIXOOE 4YacCTOTHOro MpeobpasoBaTens, CHUMKAIOT BbiOPOCHI

Hanpa>XeHnd Ha KneMMax OBuratensd

MpPW MCMOMb30BaHMM OMHHOIO Kabena gosuratensa (cebille 40-60 MeTpoB). TakyKe CHMMXKAT PUCK
MOMTOMKM BbIXOAHbIX CUMOBLIX Lienen npeobpasoBaTend rnpuv aBapuinHbix CUTyaumax: npoboe n3onaumm
ABUraTend, KOpPOTKOM 3aMblKaHMW.

MapameTp CeTeBOM gpoccenb MoTopHbIX apoccesb
Pabouas vacTtoTa, I, 47 - 63 0-60
dunanasoH MoLHOCTU, KBT 22 ~315
Pabouee HanpskeHue, B 440
MakcuManbHbIv ToK, A 1.5x IH (60 ¢)

Cnocob oxnaaeHus

EcTecTBeHHOe Bo3yLLIHOE

Pabo4asa TeMnepaTypa

oT -10 oo +40 °C*

NcnonHeHne

OTKpbITOE

CreneHb 3aWmThbl

IPOO

PeXknM paboTbl

MpPOoOOMHKUTENbHbIN

* BO3MOXHOCTb MCMOMb30BaHMa A0 +55 °C ¢ MOHMKEHMEM XapaKTepUCTUK Ha 2%

10.6 CeteBoun DMC dunbTp

3MC ounbTpbI

(dnnbTpbI

3M1eKTPOMAarHMTHOM COBMECTUMOCTM)

Cny>XaTt gnga  CHW>XeHnd

BbICOKOYACTOTHbIX NMoOMeX B CeTb OT YaCTOTHbIX npeo6pasoBaTene17| anga cooTBeTCTBUA Tpe6yeMbIM

CTaHOapPTaM ceTwn.

INSTART
Ceresoi MC dwnerp.
Cepua IEF

MapameTp CeteBon IMC bunbTp MapameTp CeteBon IMC bunbTp
Paboyaqa TeMnepaTtypa oT -25 go +80 °C Pabouag yacToTa, I 50
CTeneHb 3almnTbl IPOO [OunanasoH MoLWHOCTK, KBT 0.75 ~ 315
PexxnM paboThbl MpoJoMmKUTENbHbLIN 1~220-250
Paboyee HanpskeHWe, B
Cnocob oxnaxkaeHus EcTecTBeHHOe BO3fyLLIHOE 3 ~380-440
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10.7 Tabnunua nogbopa ceTeBbiX, MOTOPHbIX Agpoccenenn u SMC dunbTpoB

Mogpenb MowHocTb, KBT .
. MoTopHbIN
npeo6pasoBarens O6Lenpom. HacoCHbI CeTeBOMn ppoccenb ApoccenD 3OMC punbTp
HacToTbl pexum (G) pexum (P)
MCI-G0.4-2B 0.4 - - IMF-2.2/5.1-4 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 22 - - IMF-5.5/13-4 -
MCI-G0.75-4B 0.75 - ISF-2.2/5.8-4 IMF-2.2/51-4 IEF-15/5.0-4
MCI-G15-4B 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
- n 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
185 - 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
MpeobpasoaTtenu YacToTbl cepmn MCI 21




Mopenb MowHocTb, KBT .
- . MoTOpHbIN
npeo6pasoBaTens O6wenpom. HacocCHBbI CeTeBoM gpoccesb 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
- 10 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 |EF-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

INSTART®

22

instart-info.ru



DN Mndad 1I9L010eh Nuategocedgoad] |

¢c

11. CpaBHUTEIbHbIE XapaKTEPUCTUKM Npeobpa3oBaTenien YactoTbl INSTART

HasBaHue cepusa VCI cepusna SDI cepua MCI cepus LCI cepus FCI
Ownana3oH MolHOCTK, KBT 0.4-40 0.4-40 0.4 - 630 5.5-500 0.75-700
1daza, 230 B 04-22 04-22 04-22 - -
3 dasbl, 400 B 0.75- 4.0 0.75- 4.0 0.75 - 630 5.5-500 0.75 - 630
3 da3bl, 690 B - - - - 22 - 700
YnpasneHue ckanspHoe/ YnpasneHue ckansapHoe/
YnpasneHue ckanspHoe/ YnpasneHue ckanspHoe/ YnpasneHue ckanspHoe/
BEKTOPHOE C Pa3OMKHYTbIM BEKTOPHOE C Pa3OMKHYTbIM
Cnocob ynpasneHusa BEKTOpPHOe C BEKTOPHOE C Pa30MKHYTbIM BEKTOPHOE C Pa30MKHYTbIM
KOHTYPOM, BEKTOPHOE C KOHTYPOM, BEKTOPHOE C
Pa30OMKHYTbIM KOHTYPOM KOHTYPOM KOHTYpPOM
3HKOOEPOM 3HKOOEPOM
HecbeMHagq,
MaHenb CbeMHada CbeMHada CbeMHada CbeMHada

BbIHOCHad rnaHesib - onung

Tvn oBuratensa

ACVHXPOHHbIN

ACVHXPOHHbIN

ACVHXPOHHbIN

ACVHXPOHHbIN

ACUHXPOHHbIN

BxoaoHag yacToTa, Iy,

50-60

50-60

50-60

50-60

50-60

BbixogHaa 4acTtoTa, 'y,

0-320

0-600

0 - 600 (3200)

0-600

0 - 600 (3200)

Meperpy3oyHas
CMocobHOCTb

150% ot |, aBMraTens s
TeveHMe 60 ¢;180% oT ||
oBuraTens B TedeHme 3 ¢

150% oT | aBuraTend s
TeyeHMe 60 ¢;180% oT ||
nBuratens B TedeHme 4 ¢

150% ot | aBuraTend s
TeyeHuMe 60 ¢;180% oT ||
oBuraTtensa B TedeHme 3 C

150% oT |, aBnraTens s
TeyeHMe 60 ¢;180% oT ||
oBuraTens B TedeHme 3 ¢

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

120% oT |, aBUraTens B
TeueHune 60 c;150% oT |,
OBuUraTtensa B TedeHme 3 ¢

120% ot | ,aBUraTens s
TeueHune 60 c;150% oT |,
OBuUraTensa B TedeHme 3 ¢

120% ot |, aBuratensa B
TeyeHue 60 ¢; 150% oT |,
oBuratens B TedeHme 3 ¢

BCTPOEHHbIN MCTOYHUK
nuTaHmna

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



vz » LAV ILSNI

NJ'ojul-14e1sul

DOyHKUUU

YrpaBneHue ckopocTbio/

+/- +/- +/+ +/+ +/+

MOMEHTOM
BcTtpoeHHbin MNO-perynatop + + + + +
ABTOMaTU4YecKad
perynupoBKa HampsaXeHUs + + + + +
(AVR)
BcTpoeHHbI Tanmep 1 1 2 2 2
OrpaHuumnTeb TOKa + + + + +
Perynnposka MOMeHTa - - + + +
YacToTHOe yrnpasieHne

yne 1 1 2 1 1+4)
HacocaMu
KonwnyecTtBO ckopocTen 16 16 16 16 16
IMMySbCHbIE BXOAbI/BLIXOLbI on 1/0 1/0 0(+1)/0(+1) /1
AHanorosble BXoAbl/Bbixoabl N N 2/1 3/2 2(+1)/2
Lindposble Bxoabl/BbIXxoabl 4/ 5/1 5/0 6/1 6(+4)/1(+2)
PeneiHble Bbixoabl 1 1 1 2 2

3a

WnTbI

3awmTa no Hanpa>xeHuto

TokoBag 3aLlmTa

3awmTa oT Nneperpesa N4

+

3alumTa oT nponagaHuna das

+

KOMMyHUKaUMOHHbIE
BO3MOXXHOCTUN

Modbus BcTpoeH

Modbus BcTpoeH

Modbus BcTpoeH

Modbus BcTpoeH

Modbus - onuug,
Profibus - onuma

0.4 - 30 KBT (B pexxume P) -

5.5 - 30 kBT (B pexknme P) -

0.75 - 18.5 kBT (B pexxume P) -

TopMO3HOWM MOoLY b BcTtpoeH BcTpoeH BCTPOEH,; BCTPOEH; BCTPOEH;
18.5 - 630 KBT - BHELWHUIN 30 - 450 KBT - BHeLHWMM 18.5 - 630 KBT - BHELWHUN
Nak/komnayHa, naHenb .
. . Nak/koMnayH[, MOHTaXKHbI
Nak/koMnayH[, MOHTax- Nak/komnayHa, Nak/koMnayH, MOHTa)HbI yMpaBieHWs, NoXapHbIN

Oonuunn, aKcecCCyapbl

HbI KOMIMEKT, MaHenb

MOHTa>KHbl KOMMeKT, Ma-

KOMMJIEKT, NaHesb yrnpasne-

PEeXUM, NnaTbl pacllnpeHnd,

KOMTIEKT, NaHe b ynpas-
NEeHWs, MOXKapHbIN PEXXMM,

ynpaBneHua Henb ynpaBieHnsa HWA, MOXXaPHbIN PEXXNM BCTPOEHHbIN DMC punneTp
nnaTbl pacwmpeHnsa
(C2)
CreneHb 3aLlmTbl IP20 IP20 IP20 IP20 IP20, IP54
ObLWenpoMblLLNeHHble Ob6uenpoMmbllNeHHble
BeHTUNAauma, O6LWenpoMblLLNeHHble
O6LWenpoMblLLNeHHble MexaHW3Mbl, paboTa B MexaHW3Mbl, paboTa B
O6nacTb NpPUMeHeHUs obuenpoMblLLNeHHbIe MeXaHW3Mbl, yripaBreHmne
MexaHWM3Mbl SHKOLEPHOM pexmme, 3HKOLEPHOM peXmnme,
MexaHW3Mbl MOMEHTOM

ynpaerneHne MOMEeHTOM

ynpaBneHne 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

- [IByXMecCTHble

- 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

CTaHOapTHad cepug
obLero npUMeHeHnq

€ 06BOAHbIM KOHTaKTOpoM (6arnac) [NoXXapHbl PeXX1M

6ecnepeboiHasg paboTa
B Upe3BblYaMHbIX CUTYaLMSX

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_05/2023

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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