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NMpoussoacTeo

HanpaBneHve no pa3paboTke U U3roToBMeHUIO Mpoaykuum nog 6peHagoM INSTART ocHoBaHO Ha
b6asze XonawHra CeBepo-3anagHoe JrekTpo-MexaHuyeckoe O6begumHeHue (C33MO) B 2014 ronay.
MHOToNeTHUI OMbIT PabOoTbl U U3yUYeHWe MPUBOLHON TEXHUKU €BPONenCKUX 6peHO0B CTano OTrpaBHOM
TOYKOM ANA OpraHmM3aumm cobCTBEHHOMo Npon3soacTea. COBMECTHO C HayYHO-TEXHUYECKUM LIEHTPOM
kKoMnaHug INSTART paspaboTana v npoTecTupoBania o6pasLbl U oTNaguia Npon3BoOLCTBO COOCTBEHHOM
npoayKLUMmM, oTBeYatoLllen NoTpebHOCTAM POCCUMCKOro PbiHKa.
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KauecTtBO

BblcOKOe KayecTBO MW HaOeXHOCTb MNpoayKLUMKM [OOCTUraeTca 3a cuyeT TuwaTenbHoro otbopa
npon3BoAUNTENEN KOMMMEKTYOLWMX, KOHTPOMA TEXHOMOrM4Yecknx npoueccoB 1 100% TecTUpoBaHMSA
roTOoBbIX M3OeMNN. [loCToAHHbIe WHXXeHepHble WM3bICKaHWMA KM ob6paTHad CBA3b OT KOHEYHbIX
rnosib3oBaTesiel MoMoratoT HernpepbiBHO COBEPLLUEHCTBOBATh BbiMyckaeMoe obopynoBaHue. Cry»ba
TexHun4yeckom nogaep>XkM INSTART oKa3blBaeT BbICOKOKBATMPULIMPOBAHHYK MOMOLLLb Ha BCeX 3Tamax:
oT noabopa obopynoBaHUA MoA KOHKPeTHbIe 3afdadM OO0 BBOOA ero B aKCnnyaTaumto. LLinpokas ceTb
CepBUCHbIX LeHTPoB 1 CepBUCHbIX NapTHepoB INSTART obecnedmBaeT ornepaTUBHOE BbIMOMHEHME
YCIyT Mo nycKoHananke, TexHMYeCcKoMy O06CnyXXMBaHUIO, AMArHOCTUKE U MOCTrapaHTUMHOMY PEMOHTY
obopynoBaHMA.
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LleHa

[ocTynHaa HageXXHOCTb — 3TO BEKTOP pPasBUTUS M KOMIMJIEKC MeponpuaTtui, Gnarogaps KOTOpoMy
kKoMnaHua INSTART rapaHTUPYeT KOHKYPEHTOCMOCOOHYIO LieHY MPU BbICOKOM KadecTBe MpoayKLUu.
Hanuure npenctaBUTeNbCTB U cknagoB INSTART BO Bcex KpynHenlunx ropogax Poccum, Pecnybnvke
Benapycb 1 KasaxcTtaHe MoO3BOMFAET ONTUMU3MPOBATb 3aTPaTbl Ha JIOTUCTUKY U GOPMMPOBATb MMOKYIO
LLeHOBYO MOMUTUKY 19 KITMEHTOB.
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1. MpeunMyLlecTBa Nnpeobpa3oBaTenen
YyacTtoTbl cepuun MCI

MpeobpasoBaTenm 4actoTbl cepum MCI cneuuvanbHO pa3paboTaHbl O79 ©OOMbLIOro KoiM4ecTBa
CTaHOAPTHbLIX TMPUMEHEHUN U  UMeT Bce GYHKUMOHaNbHble BO3MOXHOCTM  COBPEMEHHbIX
npeobpasoBaTtersien 4YacToTbl O6LLEro HazHaYeHus.

MpeobpazoBaTen 4actoTbl cepun MCl - 3TO BbICOKOTEXHOMOIMMYHbIE, KadecTBeHHble u3aenuvs
MO 3KOHOMWYHOWM UeHe. Cepuwa npegHasHadeHa A9 ynpaBieHua TpexdasHbiMU aCUHXPOHHbIMK
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
3aBOACKMe npefyCcTaHOBKM ASid
CTaHOapPTHbIX MPUMeHeH

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

150% npwn 0.5 'y,

NOAOK/TIOMEHUE [OATYUKA 3BALWUUTDI
OBUTATENA PTC

YnydlleHHaqa TensioBas 3allmTa gBmuraTens
Mo curHany ot TeMnepaTypHbIX A4aTYMKOB B
oB6MOTKax aneKTpoaBuMraTens.

OBJIACTb NMPNMMEHEHWYH

OMNTUMAJTIbHAA COBOKYINMHOCTb

3ALWUTHBIX DYHKLIUA:

- TOKOBad 3alluTa OT NeperpysKkm
aBuraTens;

- TOKOBad 3allMTa MIHOBEHHOIO AeNCTBUS;

- 3alUMTa OBUraTend oT neperpesa;

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

- 3allKTa OT Neperpesa BbIXOOHbIX
Kackados;

- 3alUKTa OT MOBbILUEHHOro UK
MOHMXEHHOIO HanpPaAXXeHs;

- 3alUMTa OT MponanaHunsa dasbl Ha BXoae;

- 3allKMTa OT OLLIMOOK Nepenayn gaHHbIX;

- 3alUMTa OT MponanaHunsa a3 Ha Bbixoae.

MpeobpazoBaTenn 4acToTbl cepun MCl Mcnonb3yloT TaMm, rae He TpebyeTca BeKTopHoe yrpaBreHue

C 3aMKHYTbIM KOHTYPOM

(Hanu4yme 3HKodepa): BEeHTUAATOPbLI, HACOChbl, OPOOUMKM, KOMMPECcopbl,

LLTaMIMOBOYHbIE CTaHKW, IMoaBMpOBalJibHble CTaHKMW, O60py,EI,OBaHl/Ie Ond O6pa6OTKl/I CTeK/a, rnedyartHble
CTaHKWM, TKalKoe O60py,EI,OBaHl/I€ nT.Aa.

MNpeobpasoBaTenu YacTtoTbl cepumn MCI




2. DYHKLMUOHA/IbHbIE BO3SMOXHOCTH

PacwupeHHbi MUO-perynatop ¢ GyHKLMUEN CNALLENro peXXuma
ObecneumBaeT yrnpaBieHMe CKOPOCTbIO 3/1eKTpoABMraTend Ana noanep>KaHma nocTOAHHOIO 3HaYeHUs
3aflaHHOro NapamMeTpa (HanpuMmep, AaBreHud, TeMrnepaTypbl UKW pacxoda BoAbl).

BcTpoeHHble TauMepbl
[1Ba BCTPOEHHbIX TarvMepa 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 1 2

Bxop Taiimepa 2 Bbixog Tainmepa 2

\
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orpaHVI'-IVITe.Hb MOMEHTa
I‘Ion,,u,epmaHme YCTaHOB/TEHHOIO MOMEHTa NyTeM OrpaHMNYeHNA HanpaXKeHnd 1 ToKa.

Pe3epBHOe KONMUpOBaHUe NapamMeTpoB

Nonb3oBaTeNlb MOXET WMCMOMb30BaTb PEe3epPBHOE KOMUPOBaAHWME MapaMeTPOB C MOMOLLbIO MOAYIA
KOMMPOBaHMA, 4YTOObl BOCCTAaHOBUTb HACTPOWKM MpeobpasoBaTeNnid 4acToTbl B Cllydae OLMOKM,
BbI3BaHHOW c60eM UM HemnpaBUbHOW paboTol.

orpaHVI'-IVITe.Hb TOKa

B Cny4dadXx, eCqiim TOK rnpeBblllaeT YyCTaHOB/IeHHOEe 3Ha4deHKMe 3alllThbl, BKIIOYaeTCd OorpaHmn4ymTesb.
OI'paHVIL‘IVITeﬂb TOKa MOXEeT yaepxXmBaTb TOK B YCTaHOBJ/IEHHbIX rpenesiax gna npenorBpalleHnNd
BbIXOOa I'IpeO6DBBOBaTeJ'I$?| 4aCTOThbIl B OLLIVI6Ky N 3alllNThbI O60py,EI,OBaHVI$?|.

MpoToKorsbl Nepenaymn AaHHbIX
IMNpeobpa3oBaTeib YacTOTbl MMEEeT BO3MOXHOCTb CBA3M Mo npoTokonaMm ModBUS RTU.

ABTOMaTUYECKUNIA perynaTop HanpshHXeHusa

MpenHasHayeH A1 cTabumM3almmM BbIXOOHOMO HaMPSXKEHUs MyTEM perynmpoBaHMa Toka B 06MOTKe
BO3BYKOeHNA, a Takke obecrneuymBaeT 3MEKTPOHHYIO 3alUMTy OT Meperpyskis U MafgeHus 4acToTbl
BpaLleHMus.

BcTpoeHHOe BUpPTyanbHoOe pene 3aAep)XXKu BpeMeHU

MaTb BCTPOEHHbIX BUPTYaslbHbIX pPere 3adepXKKM BpeMeHU A8 NpoBefeHUs MPOCTbIX NTOrMYeCcKmx
onepauun c curHanamm oT LUMbPOBbIX BXOOAOB U OT MHOMOMYHKLMOHANbHbIX BbIXOOHbIX KIEMM.
Pe3ynbTaT NOrMYeckux orepalmini MOXeT pacCcMaTpMBaTbCA B KayecTBe 3KBMBaneHTa UMbpoBoro
BXOOHOMO CUIHama, a Take MOXET BbIBOAUTLCH Ha MHOTOYHKLIMOHa IbHbIe BbIXOAHbIe KneMMbl. Kpome
TOro, pe3ynbTaTbl OMMYECKMX ornepaumin MoryT BbIBOAUTLCH C 3af€PXKKOM MO BpeMeHu 1 ¢ onepatmen
oTpULLAHUS.
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NerkocbeMHbIM BEHTUNATOP
yaobeH Ona 3aMeHbl U YMCTKM

CbeMHad naHenb ynpasneHna
OTKPENMMAETCH NETKMM HaXXaTnem
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KnemMMbl BXOOOB M BbIXOOOB
OnNTUManbHbIM Habop
LMD POBbIX CUTHAMOB

Bo3MOYHOCTb KpennaeHua
Ha DIN-pemky

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

MapamMmeTpbl OonucaHue

[dnana3soH HanpPsaXXeHUsa 1 YacToTbl Ha Bxoae 1~220 B +/-15%, 50/60 Iy,
3~0-380 B +/-15%, 50/60 Iy

Onana3oH HanpaXXeHUsa 1M 4acToTbl Ha Bbixode | 3 ~ 0-220 B, 0-600 (3200) Iy,
3~ 0-380 B, 0-600 (3200) I'y,

Odwnana3oH MolHocTen 0.4 ~ 630 kBT

BxoObl yripaBneHus 5 uMdpoBbIX BXOAHBIX KNeMM (1 418 BbICOKOCKOPOCTHOIO
VMIMMYbCHOIO BXOAHOIO CUrHana)

2 aHaNoroBbIX BXo4a

KOMMYHMKaLMOHHBbIN MHTepdenc RS485 nogaepykmBaeT
npotokon ModBUS RTU

Bbixoobl yripaBneHus 1 penenHbIv Bbixoq

1 aHanoroBbIM BbIXoA,

MNaHenb ynpasneHua CbeMHada
CTeneHb 3amnThl P20
Tun ynpasneHusa V/F: ynpaBsneHue HanpseHneM/MactoTom

SVC: BEKTOPHOE yMnpaBfieHMe C Pa3OMKHYTbIM KOHTYPOM
(6e3paTumMKoBbIN)

PeXkmnMbl paboThbl YrnpaBneHye MOMeHTOM, yrpaBfieHne CKOPOCTbo

OCHOBHble GYHKLUMN BbicTpoe orpaHuyeHe Toka

BcTpoeHHoe BUPTyanbHOE perne 3adepyKKM BpeMeHu

BcTpoeHHbIM Tanmep

BcTpoeHHbIM MoayNb BbIYUCIEHMI

ABapUMHbBIN OCTAHOB

OTcnexxmBaHMe CKOPOCTU nepen, 3anyCcKom

BcTtpoeHHoe MUNO-perynnpoBaHme

ABTOMaTMYecKas perynmpoBka Hanps»eHua (AVR)

YaaneHHbl KOHTPOb

3aWwmThl MNepekoc da3

[NMpeBbllleHe MOMeHTa

HOBbILlJeHHOG/I'IOHl/I)KeHHoe HanpsaxeHmne

3aMblKaHMe Ha 3eMI1to

MponagaHue dasbl

Meperpyska gosuratenda
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Mogenb CooteeTtcTBylowMin | HoM. Tok .
npeo6pasosatens | ABUraTens (KBT) | Ha Bbixoae TopmosHon
YacToTbl (A) moayne
G P G P
Bxopn: 1 dpa3a, 220 B + 15%, 50/60 I, Bbixoa: 3 pasbl, 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 2.2 - 10 -
Bxon: 3 dpa3a, 380 B + 15%, 50/60 I, Bbixoa;: 3 dpasbl, 0-380 B, 0-3200 I
MCI-GO0.75-4B 0,75 - 2,3 -
MCI-G1.5-4B 15 - 3,7 -
MCI-G2.2-4B 2,2 - 5] -
MCI-G4.0-4B 4 - 8,8 -
MCI-G5.5/P7.5-4B 55 75 13 17 BcTpoeH
MCI-G7.5/P11-4B 75 m 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 BCcTpoeH
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 75 110 | 152
MCI-G75/P90-4 75 90 152 | 176
MCI-G90/P110-4 90 110 176 | 210
MCI-G110/P132-4 10 132 210 | 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 -

MpeobpasoaTtenu YacToTbl cepmun MCI

4., TeXxHUN4YeCcKue XxapakKTepucTukum

Cucrema o603HavyeHms

AONOMHUTENbHbIE ONUMK

roKpbITHE |
KoMnayHa |

GY/PY -

23 45

XXX -

1. Cepusa
2. PexxM G - 06LLenpoMblLLEHHbIN*
3. MowHOCTb aneKTpoaBmratena (KBT) on4a
obLenpoMblLIeHHoro pexmnma (G)
4. PeXkuM P - HacoCHbIN**
5. MowHocCTb anekTpoasuratensa (kBT) angd
HacocHoro pexmma (P)
6. HOMMHanbHoe HanpsxeHme:

2:1~220 B+ 15%, 50/60 Iy

4:3~ 380 B+ 15%, 50/60 I
7. BCTPOEHHbIM TOPMO3HOM MOoadyMb
8. BCTpoeHHbIM gpoccenib MOCTOAHHOIO TOKa
9. MnaTbl paclumMpeHmna (ABnseTca onumen
anqa npeobpasoBaTenen YacTtoTbl cepumn FCI
n LClI)
10. JononHUTeNbHOE 3alWMUTHOE MOKPbITUE
naaT JlakoMm
11. 3awmMTHOE NOKpPbITME MIaT KOMMayHOOM

*O6LwenpoMbllWNeHHbIN pexxum (G)
Vcnonb3yeTcs ¢ Harpy3Kow € MOCTOAHHbBIM BpaLlatoWwmm
MOMEHTOM. B 3TOM cny4dae BenMYMHa BpallatoLlero
MOMEHTa, HEOBXOAMMOro ANa NpuBeneHUa B AencTBmne
KaKoro-nmoo MOCTOSIHHA

MeXaHW3Ma, He3aBnCMMO

OT CKOPOCTM BpalleHUsa. T[MpUMEepOoM Takoro pexrma

paboTbl  MOMYT CHY)KUTb KOHBEWMepbl, 3KCTpyaepsl,

KOMMPeCCopPbl, CKBaXXMHHble HAaCOChbI.

**HacocHbin pexxum (P)
Vicnonb3yeTca c Harpy3Kom c NepeMeHHbIM BpaLlatoLLmm
MOMEHTOM. 3TOT  MOMEHT

nMeet OTHOLWeHne

K HarpyskaMm, MO8 KOTOpbIX TpebyeTca  HU3KUM
BpalLaloLLMi MOMEHT MPU HNU3KOWM YacToTe BpalleHus, a
npu yBEMYEHUMN CKOPOCTU BpallleHWa TpebyeTca 6oree
BbICOKMI BpaLLALWMIA MOMEHT. TUMNYHbIM NPUMEPOM
TaKoro pexuma aBnatTCA HacoChl (HAaCcoChbl C BbICOKMM
MYCKOBbIM MOMEHTOM HeobxoAuMmo noabupaTb Mo
06LLenpPOoMbILLIEHHOMY pexnMy (G); K TakMM Hacocam
MOXHO OTHECTM CKBaXKMHHble HacoCbl, Hacocbl Ans

nepexKaykn BA3KNX XUOKocTew, BaKyyMHble HaCOCbI).



5. TexHun4yeckaa cneundukaumsa

KoMnoHeHT

XapaKkTepucTuka

Pexxnm ynpasneHus

YrpasreHue HanpsxeHnem/mactoton (V/F)
BekTopHoe ynpaBneHme ¢ pazoMKHyTbIM KOHTYpoM (SVC)

BbixogHasa 4actoTta

0-600 (3200) Ty

PaspelweHue no yactorte

NnHenHag, KBagpaTudHag, Mo BbiBpaHHbIM 3HaYeHWAM: HanpsweHue/dacTtoTa (V/f)

Kpueaa Hanps»eHungd/MacTtoTbl (V/f)

NnHenHan, KBagpaTUdHag, No BbibpaHHbIM 3HaYeHUAM: HanpseHue/MacTtoTa (V/f)

Meperpy3sodHasd cnocobHOCTb

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

[MyckoBow MOMEHT

Pesxim G: 0.5 Mu/150% (SVC)
Peknm P: 0.5 Mu/100%

MecTo yCTaHOBKM

INSTART®

[nanasoH perynmpoBKKM CKOPOCTU 1100 (SVQC)
@ | To4HoCTb MOCTOAHHOWM CKOPOCTM +0.5% (SVQ)
=
5 TOUHOCTb yrNpaBieHNa MOMEHTOM +5% (SVQ)
5 KoMneHcaumna MoMeHTa PyuHaa komneHcauma MmomMeHTa (0.1% ~ 30.0%), aBTOMaTM4YeCcKasa KoMneHcauma
®
o MOMeHTa
(=
> | Peskunm yrnpasfieHnsa MNMaHenb ynpaBnieHus, kneMmbl ynpasneHmsa, ModBUS
MuTaHWe Lenen ynpasneHusa 24 B 6e3 ToKoorpaHuymMBatoLen 3allmnThbl
Bxoabl ynpaBneHus 5-KaHaMbHbIW pa3beM LMdpoBoro BxogHoro curHana (DI12~DI6), knemmy DI6 koToporo
MOXHO MCMOMb30BaTb B Ka4eCTBe BXOAa /19 BbICOKOCKOPOCTHOIO MMMYTbCHOMO
BXOAHOIO CUMHana. BO3MOXXHO MCMonb30BaTb TO/IbKO BCTPOEHHbIN MCTOYHMK
MUTaHWA 2-KaHalbHbIN pPa3beM aHaNoroBoro BxogHoro curHana (VF1, VF2), kotopbl
MOXHO MCMOMb30BaTb KaK BXOA CUrHana Hamps>eHua (0~10 B) nium TokoBoro
curHana (0/4~20 MA). MNocne HaCTPOMKM ero MOXKHO MCMOb30BaTh Kak pa3bem
BXOAHOTIO LMPPOBOro curHana
Bbixoabl ynpasneHusa 1-KaHaNbHbIM Pa3beM aHaNOroBOro BbIXO4HOro curHana (FM1), KoTopblii MOXHO
MCMNONb30BaTb He TOMbKO Kak BbIXod curHana HanpsweHusa (O ~ 10 B), HO 1 Kak BbIXoL,
TOKOBOMO curHana (0/4 ~ 20 MA)
1-kaHanbHbIN penenHbi Boixof (T1), He 6onee 30 B nocTt.Toka/3 A 1 He 6onee 250 B
nepem.ToKa/3 A
MHdpopmauma o paboTte OnopHasa YacToTa, BbIXOOHOW TOK, BbIXOOHOE HaMPaXXeHMe, HampaXKeHMe WnHbI
= MOCTOAHHOIO TOKa, BXOAHOW CUIHan, 3HadYeHne curHana obpatHom ceasu,
§_ TemMMnepaTypa MoayNns, BbIXOAHas YacToTa, CKOPOCTb ABMUraTend 1 np.
g OTobparkeHMe 0o 32 NapaMeTpoB KHOMKOMN >>
S
o | "HbopmaLs 06 owmnbkax CoxpaHeHue nHPopMaumm o 3 mocnefHUx HenonagKkax, BO3HUKLLMX BO BpeMs
§ paboTbl. B Ka)kOoM 3anmMcK o0 HermonaaKe yKasblBaeTCs 4acToTa, TOK, HanpskeHue
LIMHbI 1 COCTOSIHME BXOOHOMO/BbIXOAHOIO CMIrHasa KineMmbl BO BpeMmst
BO3HUKHOBEHUA HeMnonagKu
3alwmTa NpeobpasoBaTens YacToThl [MoBbILLIEHHbIN TOK, MOBbILLEHHOE HaMPAXXeHMe, 3aLLK1Ta OT HeMoMaaKM Moaynewn,
MOHW>XEHHOE HaMpPshXeHKe, Neperpes, Neperpy3ka, 3alimta oT BHELLIHWX HEMOMaaoK,
p 3alUMTa OT OLIMOBOK NamMaTn EEPROM, 3alpMTa OT KOPOTKOIro 3aMblKaHWA Ha 3eMJIto,
E 3almTa oT obpbiBa a3
§ ABapumMHasg curHanmsauma 3alumTa BIOKMPOBKOW, aBapPUMHbBIN CUTHAN NeperpysKkm
M npeobpa3oBaTens 4acToTbl
KpaTkoBpeMeHHOe nponagaHve MeHee 15 McC: HenpepbiBHaa paboTa
nuTaHusa Bonee 15 Mc: fonycKaeTca aBTOMaTUYeCKMIA Mepe3anycK
3 TeMnepaTypa OKpy>KatoLero OT -10 go +40 °C (B gmnanasoHe oT +40 0o +50 °C - MOHWM»KeHMe 3KCMyaTaLlMoOHHbIX
3: BO3Myxa Npu paboTe XapaKTepUCTUK 1,5% Ha Kaxkablv rpagyc)
o
O | TeMnepaTtypa XpaHeHVd Ot -20 po +65 °C
=
E BnakHocTb BO3ayxa He 6onee 90% oTH. BN. (be3 KoHOeHcaTa)
[¢]
5 BbicoTa/BubpaLma Huske 1000 M, MeHee 5,9 M/c? (=0,6 g)
>

Be3 arpeccuBHbIX M TOPIOYMX ra3os, Mblv U MNPOYMX 3arp¢|3HeH|/||71
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KoMnoHeHT XapaKTepucTuka

MNCTOUHWK 3a0aHMs 4acToThl 14 TMOB OCHOBHbIX MCTOYHUKOB HYaCTOTbl M 14 TUMOB BCMOMOraTe/ibHbIX MCTOYHUKOB.
MPUMEHSIOTCA PasIMYHbIe PEXXMMbI NepektodeHmd. MIcnonb3ytoTca pa3HoobpasHble
NCTOYHUKN BXOOHOIO CUMIHaMNa: MOTEHLMOMETP NaHenu yrnpasneHus, BHELLHUIN
QHaNoOroBblN CUrHan, LMPPOBOM OMOPHbIN CUTHAM, UMMYbCHbBIM OMOPHbINA CUTrHar,
KOMaHAbl AUCKPETHbIX BXOAOB, MJ1K, curHan WuHbl ynpaBneHusa, pesynsraTbl

aprPMeTUHECKUX BbIYNCIEHNI 1 Mpodee

NCTOYHUK 3agaHUa MOMEHTa 14 TMNOB MCTOYHMKOB BpPaLLAoLLEero MOMeHTa, BKto4as LJ,VICprBOl;I OI'IOprIl;I CUrHan,
BHELLUHWIM aHanoroBbl CKUrHan, MMI'lyJ'IbCHbIl;I OI'IOprIl;I CUrHan, CMrHan WwuHbl

ynpaBeHnd, pe3ynbraTbl apMd)MeTMHeCKVIX BbIYMCIIEHUNIA U npoyee

4 NMMHEMHbIX PeXXmMMa (BbIOOP C MOMOLLLbIO JUCKPETHbBIX BXOLOB),
S-kKpmBasa 1 n S-kpueaa 2

ANrOpUTM pPasroHa 1 TOPMOXKEHUA

ABapUINHbIA OCTaHOB MrHOBeHHOe NpepbliBaHMe BbIXOOHOW CUIOBOM Lienu npeobpasoBaTensa 4acToTbl

Bbi60op 16 CKOPOCTEN C UCMOMb30BaHMEM PAa3TUYHbBIX KOMBUHALMKA MHOFOKaHanbHbIX
KNeMM yrnpaBreHus

MHorocTtyneH4aTast CKOpoCTb

DyHKLMKM BCTpoeHHoro MJ1K HenpepblBHOE GYyHKLUMOHMPOBaHME 16-CTyNeHYaTOM CKOPOCTU, Ha KaXKOoM CTyrneHu
BpeMa yBenn4eHs 1 CHUXKEHUA CKOPOCTU U BpeMs QYHKLMOHMPOBAHUA MOy T

3a0daBaTbCd OTOE/IbHO

YnpaBreHune TONYKOBbIM
PEXMMOM

TOJ'IL-IKOByIO 4acCToTy N BpeMd TONTHKOBOIO yBelTMYeHNA N yMeHblUeHWA CKOPOCTN
MOXXHO 3aaBaTb OTOE/TbHO, KPOME 3TOro, MOXXHO HaCTpPOUTb I'IpeVIMyLU.eCTBeHHbIPI mnnm
Hel'lpel/IMyLLl,eCTBeHHbll;l TONYKOBbIN pPexnm B pa6ot4eM COCTOAHNN

KOHTPOsb CKOPOCTW BpaLLeHna MpeobpazoBaTenb YacToTbl HAYMHAET PabOoTy C KOHTPOA CKOPOCTWU Harpy3Km

=
s . .
3 | KOHTponb G1KCUpOBaHHbIN DYHKLMA KOHTPONS 3a4aHHOW ONMHbI M 3a0aHHOIo PacCTOAHMA peanm3oBaHa Npu
X
T | OOUHbBI U GUKCUPOBAHHOIO MOMOLLM UMMYNTbCHOIO BXOAHOMO CUrHana
>
@ | paccToaHua
CyeTymk @YHKLMA cHeTYMKA peann3oBaHa Mnpu NoOMoOLLM MMMYIbCHOMO BXOLHOIO CUrHana
DyHKUMS yNpaBieHNs YacToTom MpumMeHsaeTca B 060pya0BaHUM HAMOTKU TEKCTUTBHOM HUTK
koneGaHum
BctpoeHHoe MUA- MokeT ocyLLecTBNATL MPOoLEeCcC yrnpaBAeHNa CUCTEMOW C 3aMKHYTbIM KOHTYPOM
perynupoBaHue
DYHKLMA aBTOMaTUYECKOro Obecne4ymnBaeTcyd CTabUIbHOCTb BbIXOAHOMO HaMPSXKEHUS Mpu konebaHmnax
perynatopa HanpsaxeHusa (AVR) Hanps»XeHuns cetun
TopMOXKeHMe NOCTOAHHBIM TOKOM | BbICTpoe 1 paBHOMEPHOE TOPMOXKEHME
KoMneHcauma npockanb3biBaHMa | KOMMEHCcaUWs OTKITOHEHWS CKOPOCTU, BbI3BAHHOIO MOBbILLEHUEM Harpy3Ku
CkaukoobpasHas nepectpoiika MpenoTBpalleHne BO3HUKHOBEHWS Pe30HaHCca C HaCcTOTOM MEXaHUYeCKOW CUCTEMDI
YacCTOTbl
KoHTponb BpeMeHn paboTbl DYHKLMA aBTOMaTMUYECKOro OCTaHOBa NpeobpasoBaTenia YacToTbl MO AOCTUMNKEHUN
3a4aHHOro BpeMeHU
BcTpoeHHoe BrpTyanbHoe pene MokeT ocyLLecTBNATb YNPOLLEeHHOE NIornyeckoe NporpaMmMmpoBaHme GyHKL UM
3a4ePXKKU BpeMeH! MHOFOdYHKLMOHANbHbIX BbIXOA0B M BXOA0B LIMPPOBbLIX CUIHANOB. Jlornyeckmne
pe3ynbTaThl MOMYT OblTb 3KBUBANEHTHbI YHKLMAM LUPPOBbLIX BXOAOB, @ TakKe
BbIBOOUTLCS C MOMOLLLbIO MHOTODYHKLMOHAbHbIX BbIXOO0B
BcTpoeHHble TariMepsbl 2 BCTPOEHHbIX TaMepa Mony4atoT BXOLAHOM CUrHaA HaCcTPOWKM BpeMeHU 4Na nogaymn
BbIXOLHOIO BPEMEHHOIO CUIrHana. Icnonb3ytoTcs Mo oTAENbHOCTU MK B KOMOMHALLMIK
BcTpoeHHbIM Moaynb 4-KOHTYPHbIN MOAYNb BbIYNCIEHWNI, BbIMOAHSIOWMN CTOXKEHWE, BblYMTaHME,
BblYNCIEHUM YMHOXeHUe, geneHne, onpegeneHmne sHadeHnm 1 MHTerpanbHbie onepaunm
OxnaxgeHwve BospgylwiHoe oxnaxgeHus

O6MeH OaHHbIMK MoopgepykKa cTaHOapPTHOro NpoTtokona ModBUS RTU

Tun gBuratens ACI/IHXpOHHbIPI SNeKTpoaBuraTesb

MpeobpasoaTtenu YacToTbl cepmun MCI 9



CTaHOapTHasa KOHOUrypauusa ana npeobpasoBaTtesien YactoTbl cepu MCl MOLLHOCTbIO 0 22 KBT

ABTOMaTUYECKMI TopMO3HOWM pe3ncTop (onumoHanbHo)
BbIK/OYaTENb ./_:j.
TpexdasHbin
L1 /:/ R + PB ACUHXPOHHbIN
I aneKTpoaBuraTenb
U pon
L2 A s
I
\%
L3 /!/ MNpeobpazoBaTesb
L /\'/ R yacTtoTbl cepum MCl W
I
I =
nop.sxon 1
Linegp.xon DI2 A
LUndp.exon 2 DI3 FM10O | Boixon 1
Lindp.exomn 3 aganorosgro cuUrHana
. D14 KreMMbl GNDO ) 0~10 B/0~20 MA
Lndp.Bxon DI5 LNPPOBbIX
LUnop.exon 5 BXOOOB
P DI6 o6
oL asa Knemma
CcOM ) undposoro cmngrnlaA S
BHeLHWUM noTeHUMoOMeTp MHOrodbYHKLMOHANbHbI
(1 kOMm, 0.5 BT) +10V VICTOUHMK NiTakus 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
cUrHana TI1C O
GND 3emns aHanorosoro curHana
VF2 Bxog 2 aHanorosoro curana
@. 0-20 MA P24V O y
P24V BHYTpPEeHHWMIN UCTOUYHUK MUTAHMS
COM 24 B ¢ Makc. TokoM 300 MA
SG+ Q
RS485 ModBUS RTU |:|
SG-

- 0bo3HayeHoO opHodaszHoe noakodeHue ana mopenen: MCI-G0.4-2B, MCI-G0.75-2B, MCI-G2.2-2B
HanpshXeHMe NUTaHusa nogaetca Ha R, S.



CTaHOapTHada KOHOUrypauus anga npeobpasosaTtesnien YactoTbl cepu MCl Mol HOCTbIo oT 30 KBT v BbiLe

TOPMO3HOM pPe3ncTop

==

g
rL == \Ri2

—‘—————"ﬂ
DC;olTopmosHothC_
WARLL: LRI
ABTOMaTUYECKNI P+ 6
BbIK/TtOMaTENb B
U
L1 /l/ ® R
I
/I/ V
L2 : ® S MpeobpasoBaTenb
YacToTbl cepun MCI \\%
L3 / T 1
nop.exon 1 )
Lnop 4 ODI2 )
Lindp.exon 2 DI3 FM1
Lundp.Bxon 3 DI4 | Knemmbi
LUndp.exon 4 DI5 uUMdpPoBbIX GND
ExOm 5 BXOO0B
Lndp.exon DI6
O6wunn COM) O6uias knemma

BHeLWHMM noTeHUMoOMeTP
(I1kOMm, 0.5 BT)

0-20 MA

g

RS485 ModBUS RTU

UMdpPoBOro cn rHanaT1

+1 OVV]CTOLIHVIK nnTaHWs

aHasIoroBoro curHana
VF1 Bxonl

aHasioroBoro curHana
GND 3emnd

aHanoroBoro curHana

VF2 Bxopn 2
aHasIoroBoro CKUrHana

P24V

TI1B

TI1C

P24V

COM

TpexdasHbin
ACUHXPOHHbIN
aneKkTpoaBuraTenb

N

Bbixon 1

aHasioroBoro curHana
0~10 B/ 0~20 MA

MHOFo@yHKLUMNOHaMbHbIN
penenHbin Bbixoq, 1

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

BHyTpeHHMN
NCTOYHUK MUTaHMA
24 B c Makc.
TOKOM 300 MA



7. FTabapuTHbIe pa3Mepbl

[E
n n__|
L
—\
T
| /
< >
r

Mogenb Bec w B r
BHeLHWi BUA Mopenb | npeo6pasopartens | (HeTTO)
YacToThl KK MM
MCI-G0.4-2B
MCI-G0.75-2B
. :
MCI-G1.5-2B
# 1 12 109 | 167 | 161
BEE, MCI-G0.75-4B
LS MCI-G1.5-4B
L 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

INSTART®

12

instart-info.ru



8. AKceccyapbl

8.1 NaHenb ynpaBneHus

CBeToomoaHag, CbeMHad MaHesb ynpaBieHund npegHasHa4veHa angd nporpaMMmMpPoBaHNA
rlpeo6pa3OBaTenel?| YacToTbl. [lo3BongeT OCYyLLeCTB/MATb 3allyCK, OCTaHOB, perynmpoBaHWe 4YacCTOTbl U
MOHUTOPUMHI MapaMeTPOB.

Mogenb
- MCI-KP
!' 00 22 KBT
. LED-naHenb

8.2 MOHTa)>XHble KOMMJ1IEKTbI U yolinHuUTerllbHblie Kabenu

I‘Ipe,u,Ha3Haqub| ONA YCTaHOBKUM N KperneHn4d naHenemn ynpaeieHun4d.

BHewHun BUA O603Ha4veHune OnucaHue
=%
7 N\
.
‘. ; | MCI-EC YOnnHUTENbHbIM Kabenb ana naHenu (1-10 MeTpoB)
_J
:\(’\x MOHTa)HbI KoMMeKT Ana naxenn MCIl-KP. CoBMecTnM co Bcemu
‘J/ fl‘? X MCI-MK Mogenamum cepun MCI. BkitodaeT B ceba MOHTaXKHYO paMKy A9 NaHenu m
‘ / YANUHUTENbHbIV Kabenb pasnnyHOM ANUHbI.
- —7 [abapUTHbLIN pa3Mep MOHTaXXHOM pPaMKK: LUMPUHa 135 MM, BbicoTa 92 MM
MOHTaKHbIMN KOMMNEKT BKIOYAET MOHTaXKHY0 paMKy Ag naHenu MCI-KP-B v
MCI-MK-B YOJIMHUTENbHbIV Kaberb.
PasmMep paMKu: WKpKUHa 72 MM, BbicoTa 136 MM

Mpeo6paszoBaTenu YactoTbl cepum MCI 13



9. [lonosTHUTe NbHbIEe onuuu

9.1 KomnayHa

MNpun paboTe obopydoBaHUA B 3KCTPEMalbHbIX (arpeccuMBHbIX) paboynx cpepax pPeKoMeHOyeTcs
OOMONTHUTENbHAA 3aluMTa — creurasnbHoe TMOKPbITMEe rMedaTHbIX MaaT KoMmayHaoM. [aHHag
onuma aBngeTca Haumbonee onTUManbHOM ONa obecrnedyeHus HAOEXHOCTU paboTbl YaCTOTHbIX
npeobpasoBaTtenen Unn yCTPOWCTB MIaBHOIO MyCcKa B XKECTKUX YCIOBUAX U MpW BO3OENCTBUU OPYTrUX
arpeccuBHbIX GaKTOpPOB (BMara, Mbijb 1 T.M.).

MNJ1ATbl C SALLNNTHBIM NMOKPbITMEM — 2TO AOCTYTTHAY
ATIBTEPHATUVBA KITACCA 3ALWLNTDBI IP54
[MpenmyLLecTBa

[MoBblLLEHHas MeXaHM4YecKasa yCTOMYMBOCTb: 3PPEKTUBHO
3alMLLaeT oT BUbGpaLUi, BO3HMKAOLIMX B Mpolecce paboThbl

Bbicokad TenniooToada: yCTPOWCTBO He HarpeBaeTcs B
npoLecce aKcnayaTaLmm

(Iyg%\‘
~=~
it
MpoaneHue cpoka cny»6bl 060pyaoBaHUA
®

9.2 lak

MoKpbITUE NakoM pekoMeHOyeTcda O/19 NMpefoTBpalleHMa MoBpexXaeHrn n gedopmMaumin nnat npu
paboTe B 3aMblfieHHbIX pabounx cpefax. BHe 3aBUCKMMOCTM OT TAXKECTW HarpysoK, AOMNONHUTENbHOE
3alLUMTHOE MOKPbITME MO3BONAET He TOMbKO MOBbLICUTb MPOYHOCTb PAAMO3NEMEHTOB, HO M MPOANNTb
CPOK cny>kbbl 06opynoBaHWa B LefoM. Jlak HaOeXHOo 3aluuiiaeT npeobpasoBaTefib 4acToTbl UMK
YCTPOMCTBO M/1aBHOMO MyCcka OT Mbi/in, YTO obecrneymBaeT becrnepeboHyto paboTy NMPOM3BOACTBA.

[MpenmyLLecTBa

YCTOMYMBOCTb K Mbln

Bblcokasa MexaHU4ecKas MPOYHOCTb PagMo31eMEHTOB Ha
% neyaTHbIX NaaTax

it
@@ MpoaneHue cpoka cny»6bl 060pynoBaHUA

CpaBHeHlAe MOKPbITUA ONA NMeYHYaTHbIX IMaT:. JTaK N KOMTIMayH/[

Jlak KamnayHp
MpeumyLuecTea
LeweBne koMnayHga MNoBbllIEHHaA MexaHM4YecKasa YCTOMUYMBOCTb
MOYKHO BblI6paTh KOHKPETHbIN B MO Ball HyXAbl Bbicokaga Tensiootgada: paanoaieMeHTbl He

rneperpeBaroTCcd B Npouecce aKCnyataunm

YHUBEPCanbHOCTb: MOOAXOAMT A8 BCex nnaT

roe nyyiwe NPUMeHATb

B cyxunx nomeLlleHusax B nomMeLeHMAax ¢ MOBbILLEHHOM BNAYKHOCTbIO
M arpeccuBHOM cpenom

INSTART® 14 instart-info.ru



10. JononHUTenbHoOe o6opyaoBaHue

[ononHutenbHoe obopynoBaHmMe K NpeobpasoBaTendaM YacToTbl MO3BOMAET MaKCMMaibHO 3GPEKTUBHO
MCMNOMb30BaTb GYHKLMOHA YCTPOMCTB.

=

CeTeBOW Opoccenb OMC dunsTp - MoOTOpHbIM OpOoccenb

TopMO3HOM MoayMb

JM TOPMO3HOWM pe3nctop

MynbT ynpaBneHus

10.1 TopMO3Hble MOoAyNH

TopMo3Hble Mopynu FCI-BU ob6ecrneuvBatoT nopady 3MeKTposHepriu, BbipabaTbiBaeMon B

npoLecce TOPMOXXEHUA 3MeKTpoABUraTens, Ha TOPMO3HOM Pe3nCTop, FapaHTUPYs HOPMalbHYO
paboTy NpeobpasoBaTensa 4acToTbl M Apyroro obopynoBaHmMa. TopMo3Hon Mopynb FCI-BU wupoko
Mcrnonblyerca B cxeMax ynpaBneHua nmdrtamMu, MNOOAbEMHbIMU  KpPaHaMW, MPOU3BOLCTBEHHbLIMMU

MeXaHM3MaMM, LLIAaxXTHbIMKW MOABEMHbLIMK arperatamm, LeHTpudyramMm, HaCOCHbIMK arperataMmu ansa
HedTAHbIX MECTOPOXOEHUIN U OP.

B npeo6bpasoaTtenm 4acTtoTbl INSTART cepum FCl MollHOCTbIO 0 18,5 KBT (B pexxrMe P) TOpMO3HOM

MoOyMb BCTPOEH, Ona npeobpasoBaTesie MollHOCTbo 6oree 18,5 KBT TpebyeTca BHellHee
noaknyeHme.

OnucaHue
Mopenb
HoMuHanbHbIN TOK, A NMukKoBbIN 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 15



10.2 TOpMO3HbI€ pe3UCTOopPbLI

TopMoO3HOM pe3nucTop obecreurBaeT BO3MOYXHOCTb ObICTPOM OCTaHOBKM 3M1eKTpoaBMUraTesnisa B ciy4dasx
TOPMOYXEHMSA C MOMOLLbIO MpeobpasoBaTesis YacToTbl. B mpouecce TOPMOXeHUs anekTpoaBuMraTens
ero sHeprus paccemBaeTcsa Ha OflOKe PEe3nCTOPOB, KOTOPbLIM, B CBOI o4depefb, MoaKoUeH K LUMHEe
MOCTOAHHOIO TOKa Ha MNpeobpasoBaTeslb YacToTbl, YTO OaeT 3alMTy npeobpasoBaTenito YacToTbl OT
aBapPUMHOIO OTKIIOYEHMS MO MPUYMHE MepeHanpaXxeHus.

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

- Kepamumyeckaa mogenb

- Knacc 3awmtbl: IPOO

TOPMO3HOM Pe3ncTop HEOBXOAMM B CrlyYasaXx, Koraa:

- HeobxoaMMo bonee 3ddeKTUBHOE TOPMOXKEHUE,;
- €CTb MHEPLUMOHHAA HarpysKa Ha aneKTpoaBMraTerb;
- UMEeeTCH BO3MOXHOCTb MepeHanps»yeHus.

TOPMO3Hble PE3UCTOPbLI ABMAOTCA AOMOAHUTENBHOM OMUMEN U PEKOMEHOYKTCa K YCTaHOBKe MNpu
HEeoBXOOMMOCTV 3aMedSIeHUA TOPMOYKEHWS 3ekTpoaBMraTensd ¢ TOPMO3HbIM MOMEHTOM M oon. 6onee
20% OT TOPMO3HOIro MOMeHTa M

M.

10.3 NynbTbl ynpaBneHus

MynbTbl ynpasneHusa (MY) npenHasHadeHbl ON9 MoAKtOYeHUs K MpeobpasoBaTenidaM 4acToThl,
YCTPOMCTBaM MJaBHOIoO nycka W wWkadaM ynpasneHua. [lynbTbl yMnpaBfieHUsa MNo3BONAT
pacwmpuTb GYHKUMOHAN 0O0OpPYAOBaHUS, pPeanmn3ys BO3MOXHOCTb OMCTAaHLMOHHOMO yrpaBneHusa
obopynoBaHMeM, a TakxKe, B 3aBUCUMOCTK OT Moaenu MY, ocylecTBAATb MOHUTOPUHT NapaMeTpoB,
perynmpoBKy 060pOTOB M 0TOGpaXkaTb COCTOAHME 3/1eKTpoaABMraTens.

Pa6ota

Cron
Pes BIMP

Cron
73
INSTAR Pes BIMP
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10.4 Ta6bnnua nogb6opa TOPMO3HbIX MOAY/IEN U TOPMO3HbIX PE3UCTOPOB

PeKomeHnyemoe TOPMO3HO€e
PeKomeHnyemoe TOPMO3HO€e
conportuBneHue Ana Hacocos,
conpoTuBneHune Ana KpaHoB, NOoADbEeMHbIX
BEHTUNIATOPOB, TOKAPHbIX U ppe3epHbIX .
Mogenb CTaHKOB, AbIMOCOCOB M Np MexXxaHn3MoB, KOHBeuneposB
6 ! o : (1.3 =K_, =1.4,30 =TB = 40%)
npeoodpasoBaTens (Kmﬂ <1.0, NMB = 10%) P
YyacToThbl
. | HomMunHan | kop- | UToroeoe . | HomMuHan | Kopn- | UTOroeoe
TOPMO3HOM | hasycropa | gor | 3HaueHme | TOPMO3HOM | hasycropa | gor | 3HaueHMe
MopayInb 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-GO0.75-4B 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 | BcrpoeH 400 | 0.25 1 400 | 0,25
MCI-G2.2-4B BcTpoeH 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 BcTpoeH 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 BcTtpoeH 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 n 3 4 n 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 m 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 6 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 Pe3ncTopOoB (nocnenosaTeanoe, napannenbHoe, CMeLLJaHHOQ)

TopMo3Hble pe3ncTopbl An1d npeobpasosaTteneit yactoThl (NB <40%) MolLHOCTbIO cBbille 160 KBT 1 (MB < 10%) MOLLIHOCTbIO CBbILLEe

315 kBT nogbupatoTca rno 3anpocy.

MNpeobpasoBaTenu YacTtoTbl cepumn MCI 17



10.5 CeTeBble U1 MOTOpPHbIE Apoccenu

CeTeBble ApPOCCENIU UCMOMNb3YIOTCA ANA CHUMKEHWUS 6POCKOB TOKOB BXOAHOM LEnW 4YacTOTHOMO
NpeobpasoBaTend, MpM KonebaHWax HanpaxkeHWsa B CETW, a Takke [ON9 CHUXKeHUda Bblibpoca
rapMOHMYECKMX UCKaXKeHUM B CeTb OT Mpeobpa3oBaTend YacToThbl.

MoTopHble apoccenu npegHasHaveHbl 49 CHMKEHMS CKOPOCTU HapaCcTaHUS BbIXOLHOMO HaMpPsa>KeHMs
Ha BbIXOAE 4YacCTOTHOro rNpeobpasoBaTend, CHUMYKAIOT BbIBPOCHI  HaMpshKeHWs Ha KnemMmax nBuraTend
MpPY MCMOMb30BaHMM OIMHHOIO Kabena goBuraTtensa (cBbile 40-60 MeTpoB). TakyKe CHMMKaT PUCK
MOMTOMKM BbIXOAHbIX CUIOBLIX Lienen npeobpasoBaTend rnpuv aBapuinHbix CUTyaumax: npoboe nsonaumm
ABUraTend, KOpPOTKOM 3aMblKaHMW.

MapameTp CeTeBOM gpoccenb MoTopHbIX gpoccesb
Pabouas vacTtoTa, I, 47 - 63 0-60
Owvana3oH MoLHOCTK, KBT 2,2~315
Pabouee Hanps»keHue, B 440
MaKcUManbHbIV TOK, A 1,5 % IH (60 ¢)

Cnocob oxnaaeHus

EcTecTBeHHOe Bo3yLLHOE

Paboyasa TemnepaTypa

ot -10 oo

+40 °C*

NcnonHeHwe

OTKpbITO

e

CreneHb 3amThbl

IPOO

PeXknM paboTbl

MPOOOKUTENbHbIN

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

10.6 CeTteBoun DMC dunbTp

3MC ounbTpbI

CTaHOapPTaM ceTun.

(dnnbTpbI

3M1eKTPOMAarHMTHOM COBMECTUMOCTM)
BbICOKOYACTOTHbIX MOMEX B CeTb OT YacCTOTHbIX Mpeobpa3oBaTesien AN COOTBETCTBUA TpebyeMbiM

INSTART
Cereson MC dunsrp.
Cepus EF-

cny>xat agnga

MapameTp CeteBoit IMC dunbTp MapameTp CeteBoit IMC dunbTp
Pabouasa TemMnepaTypa oT -25 go +80 °C Pabouags yacToTa, Ny 50
CTeneHb 3almnTbl IPOO Ownana3oH MoLLHOCTK, KBT 0,75 ~ 315
Pexxum paboTbl MpoponXKnTenbHbIV Pabouee HanpsaxxeHue, B 380-440

INSTART®

Cnocob oxnaaeHus
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10.7 Tabnunua nogbopa ceTeBbiX, MOTOPHbIX Agpoccenenn u SMC dunbTpoB

Mogenb MowHocTb, KBT .
. MoTopHbIN
npeo6pasoBarens O6Lenpom. HacoCHbI CeTeBOM gpoccenb apoccens 3MC punbTp
HacToTbl pexum (G) pexum (P)
MCI-G0.4-2B 0,4 - - IMF-2.2/51-4 -
MCI-G0.75-2B 0,75 - - IMF-2.2/51-4 -
MCI-G1.5-2B 15 - - IMF-4.0/8.8-4 -
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 2,2 - 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
- 1l 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 |EF-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 |EF-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
- 90 ISF-90/180-4 IMF-90/176-4 IEF-90/180-4
MNpeobpasoBaTenu YacTtoTbl cepumn MCI 19




Mopenb MowHocTb, KBT .
- . MoTopHbIN
npeo6pasoBaTens O6wenpom. HacocCHBbI CeTeBoW gpoccesb apoccent 3MC punbTp
HYacToTbl 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 |EF-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 |EF-220/425-4
MCI-G220/P250-4F
- 250 ISF-250/484-4 IMF-250/480-4 |EF-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 |EF-280/543-4
280 - ISF-280/543-4 IMF-280/540-4 |EF-280/543-4
MCI-G280/P315-4F
- 315 ISF-315/605-4 IMF-315/600-4 IEF-315/605-4

INSTART®
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DI Mndad 1910L0eh MuraLtegocedgoad] |
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11. CpaBHUTENIbHDbIE XapaKTEPUCTUKMU Npeobpa3oBaTenien YactoTbl INSTART

HasBaHue cepusna VCI cepusa SDI cepua MCI cepwus LCI cepus FCI
Ounana3oH MolHOCTK, KBT 0.4 -4.0 0.4-40 0.4 - 630 5.5-500 0.75 - 630
1daza, 220 B 0.4-22 0.4-22 0.4-22 - -
3 da3bl, 380 B 0.75- 4.0 0.75- 4.0 0.75 - 630 55-500 0.75 - 630
YnpasneHue ckansapHoe/ YnpaBneHue ckanapHoe/
YnpasneHue ckansapHoe/ YnpasneHue ckansapHoe/ YnpasneHue ckansapHoe/
BEKTOPHOE C Pa3OMKHYTbIM BEKTOPHOE C Pa3OMKHYTbIM
Cnocob ynpaneHus BEKTOPHOE C BEKTOPHOE C Pa30OMKHYTbIM BEKTOPHOE C Pa30OMKHYTbIM
KOHTYPOM, BEKTOPHOE C KOHTYPOM, BEKTOPHOE C
Pa3OMKHYTbIM KOHTYPOM KOHTYpPOM KOHTYpPOM
3HKOOAEPOM 3HKOOEPOM
HecbemMHagq,

MaHenb CbeMHada CbeMHada CbeMHad CbeMHaga

BbIHOCHad naHesb - onuna

Tun gBuratenda

ACUHXPOHHbIN

ACUHXPOHHbIN

ACUHXPOHHbIN

ACUHXPOHHbIN

ACUHXPOHHbIN/CUHXPOHHbIN

BxogHaqa vacToTa, Ny,

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)

Meperpy3oyHasa
CnocobHOCTb

150% ot | aBuraTens s
TeyeHMe 60 ¢;180% oT | |
npuraTtensa B TedeHme 3 ¢

150% o1 | aBnratens s
TeyeHre 60 ¢;180% oT | |
nBuratens B TedeHme 4 c

150% ot | nBuratens s
TeyeHune 60 ¢;180% oT | |
npuraTtensa B TedeHme 3 ¢

150% ot | nBuraTens s
TeyeHure 60 ¢;180% ot | |
npuraTtensa B TedeHme 3 ¢

150% ot | aBnratens s
TeueHune 60 c;180% oT |,
npuratena B TedeHme 3 ¢

120% ot | aBuraTens B
TeueHmne 60 c; 150% oT |,
nBuraTens B TedeHme 3 ¢

120% ot | nBuratens s
TeueHmMe 60 c;150% oT |,
nBuraTtensa B TedeHme 3 C

120% o1 | aBnraTend s
TeueHue 60 ¢; 150% oT |,
nBuratena B TedeHme 3 ¢

BCTpOEHHbI 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



[24 «1LHVISNI

NJoJul-1ieisul

DyHKUUU
YnpaBreHue ckopocTbio/ o o A A A
MOMEHTOM
BcTpoeHHbIM MNO-perynatop + + + + +
ABTOMaTUYecKas
perynMpoBKa Hanps&eHus + + + + +
(AVR)
BcTpoeHHbIM TanmMep 1 1 2 2 2
OrpaHuynTenb Toka + + + + +
PerynmMpoBKka MOMeHTa - - + + +
'::z;iz-;ome yripaBneHue ] ] 5 ] 1(+4)
KonuyectBo ckopocTten 16 16 16 16 16
MIMMynbCHble BXOAbI/BbIXOAb oN 1/0 1/0 O(+1)/0(+1) 1N
AHasnorosble BXoabl/BbIXxofbl N 11 2/1 3/2 2(+1)/2
LndbpoBble BXxoabl/Bbixoas 4N 51 5/0 6/1 6(+4)/1(+2)
PenenHble BbIxoabl 1 1 1 2 2
3aLwumTbl

3aLumTa No HanpsaXXeHmo

+

TokoBad 3almnTa

+

3alwumTa oT neperpesa MY

+

3auimMTa oT NponagaHma ¢as

+

KOMMyHI/IKaLI,l/IOHHbIe
BO3MOXHOCTU

ModBUS BcTpoeH

ModBUS BcTpoeH

ModBUS BcTpoeH

ModBUS BcTpoeH

ModBUS - onuug,
ProfiBUS - onuwua

0.4 - 30 KBT (B pexknme P) -

5.5-30 kBT (B pexxmnme P) -

0.75-18.5 kBT (B pexxmnme P) -

TopMo3HOM Moy b BcTpoeH BcTpoeH BCTPOEH; BCTPOEH; BCTPOEH;
18.5 - 630 KBT - BHeLHUM 30 - 500* KBT - BHelWwHMM 18.5 - 630 KBT - BHELIHWM
MOHTaYHbI KOMMAEKT ONa . .
rnaHenu ynpasneHma
CTeneHb 3aLlmnTbl IP 20 IP 20 IP 20 IP 20 IP 20
O6LenpoMbILLNeHHble O6LenpoMbILLEeHHble
BeHTmnauma, O6LenpoMblLLNeHHble
O6LenpoMbILLNeHHble MexaHW13Mbl, paboTa B MexaHW3Mbl, paboTa B
O6nacTb NpUMeHeHusd oblenpoMblLNeHHble MeXaHW3Mbl, yrpaBreHue
MeXaHW3Mbl SHKOOEPHOM pexumme, SHKOLEPHOM pexmnme,
MeXaHW3Mbl MOMEHTOM

yrpaBieHne MOMEHTOM

yrnpaBreHne MOMEeHTOM



OBOPYOOBAHMUE INSTART

MPEOBPA3OBATE/TN HACTOTbI OONMOJTHNTE/TIbHOE OBOPYAOBAHUE

Cepuga VCI

KOMIMaKTHad
N SKOHOMWYHad cepud

TopMO3Hble MOLYA

HoMuHanbHbIN Tok: 15 ~ 200 A

Cepwug SDI TopMO3Hble pe3ncTopbl

SKOHOMMYHaa cepuna MolHocTb: 80 ~ 3000 BT
ConpotuneneHue: 3 ~ 600 OM

Cepuga MCI MoTopHble fpoccenm
cepus obLiero MolLHOCTb: 2,2 ~ 315 KBT
npuMeHeHna

Cepwuga LCI CeTeBble Opoccenm

YHVBepcanbHas cepud
06LLEero MpUMeHeHus
C paclMpeHHbIMU GYHKLUAMU

MolHocTb: 2,2 ~ 315 KBT

Cepwuga FCI

YHUBepcarnbHas cepud
06LLEero MpUMeHeHus

DunbTpbl 2MC
MouHocTb: 0,75 ~ 315 KBT

[MynbThl yripaBieHUs

- OgHOMECTHble
Cepwug SSI \ . [IByXMECTHble
+ TpexmMecTHble

CLRapIHasicepys + YeTblpexMecTHble

O6LLLeI'O NnpuMeHeHUnda

Cepuga SBI

cTaHgapTHag cepud
06LLero NpUMeHeHUs
c 06BOAHbBIM KOHTaKTopoM (6ainac)

I NSTA RT® 8 800 222 00 21 | info@instart-info.ru INSTART_P/CH_MCI_02/2022

[aHHbIN KaTanor 6bif pa3paboTaH O5a Toro, YTobbl AaTb 0630p CyLLEeCTBYOLLEN cepum MpeobpasoBaTenei YacToTol INSTART.
BcrnencTtBume Toro, UTo Hallew MOAUTUKOM ABASETCH NPOLLECC HEMPEPbIBHOMO PasBUTUSA, BO3MOXHbI M3MEHEH WS TEXHUYECKUX
XapaKTepPUCTUK 6e3 NpenBapmUTEbHOIO YBEAOMIIEHWI. STOT KaTanor npefHasHadeH TofbKo Aig MHGOPMaTUBHbIX Lienielt. Mbl
He HeceM OTBETCTBEHHOCTb 3a peLleHUd, MPUHATbIE Mo JaHHOMY KaTanory 6e3 onpegeneHHbIX TeXHUYECKMX KOHCYBTaLnM.



