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NMpousBoacTeo

HanpaBneHue no paspaboTke U UITOTOBMAEHUIO MpoayKuum nod 6peHaoomM INSTART ocHoBaHO
Ha 6a3e XonguHra CeBepo-3anagHoe 3JneKTpoMexaHudeckoe O6beguHeHne (C3OMO) B 2013
rogy. MHOroneTHmMii onbiT PaboTbl M M3ydeHMe TMPUBOAHOM TEXHWUKW eBPOMNencKux 6peHaoB
CTanu OTMPaBHOM TOYKOW ANA OpraHmMsaumMm cobcTBeHHOro npomssoactesa. COBMECTHO C Hay4HO-
TeXHMYECKUM LeHTpoM KoMnaHma INSTART paspaboTana 1 npoTecTupoBana obpaslbl 1M oTnaguna
MPOW3BOACTBO COOCTBEHHOM MpPOoayKL MK, OTBeYatoLlen NoTpebHOCTAM POCCUMINCKOTO PbiHKA.
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KauyecTtBO

BblcOkoe KayecTBO W HaOeXHOCTb MPOAYKLMKM [ocTUraeTcsa 3a c4yeT TulaTesibHoro otbopa
Npoun3BoAMTENEN KOMMMIEKTYIOLLMX, KOHTPOASA TEXHONOrMYecKmnx npoueccoB 1 100% TecTMpoBaHUSA
FOTOBbIX M3OenMnn. [loCcTosAHHbIe WHXXeHepPHble M3bICKaHWMea U obpaTHad CBA3b OT KOHEYHbIX
rmofib3oBaTenier MoMoratoT HeMpPepPbIBHO COBEPLLEHCTBOBATh BbiMyckaeMoe obopynoBaHue. Cny»ba
TexHundyeckom nogaepP>xKk INSTART oka3blBaeT BbICOKOKBATMPULIMPOBAHHYIO MOMOLLb Ha BCeX aTanax:
oT nogbopa obopyaoBaHUA MoL KOHKPETHbIe 3af4auM 00 BBOAA ero B akcrayaTaumto. LLnpokasa ceTb
CEPBUCHbIX LIEHTPOB U cepBUCHbIX MapTHepoB INSTART obecrneurBaeT onepaTUBHOE BbiMOMHEHMEe
YCNyr Mo nyckoHanagke, TeXxHMYeCcKoMy 0BCny>KMBaHMUIO, AMArHOCTUKE U MOCTrapaHTUMHOMY PEMOHTY
obopynoBaHug.

C§

=’

LleHa

[ocTynHaa HageXXHOCTb — 3TO BEKTOp Pa3BUTUSA M KOMMJIEKC MepornpuaTtui, 6narogaps KOTOPOMYy
koMnaHua INSTART rapaHTUPYeT KOHKYPEHTOCMOCOOHYIO LieHY MPU BbICOKOM KadecTBe MpOoayKLUW.
Hanuune npepctaBUTenbCcTB M cknagoB INSTART Bo BceXx KpynHenLlmnx ropogax Poccum n Pecnybnmke
Benapycb No3BoNAEeT ONTUMU3NPOBATbL 3aTpPaTbl Ha NOMTUCTUKY U GOPMUPOBATb TMOKYIO LLEHOBYIO
MNOMNTUKY AN9 KITMEHTOB.
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1. MpeunMyLlecTBa Nnpeobpa3oBaTenen
YyacTtoTbl cepuun MCI

MpeobpasoBaTenm 4actoTbl cepum MCI cneumanbHO pa3pabdoTaHbl O79 OOMbLIOro Kon4ecTBa
CTaHOAPTHbLIX TMPUMEHEHUN U  UMelT Bce GYHKUMOHaNbHble BO3MOXHOCTM  COBPEMEHHbIX
npeobpasoBaTtersien 4acToTbl O6LLEro HazHaYeHus.

MpeobpazoBaTenin 4actoTbl cepumn MCl - 3TO BbICOKOTEXHOMOIMMYHbIE, KadecTBeHHble u3aenuvs
MO 3KOHOMWYHOM UueHe. Cepuwa npegHasHadeHa A9 ynpasieHua TpexdasHbIMU aCUHXPOHHbIMK
aNeKTpoaBMraTeNaMmM ¢ AnanasoHoM MolHocTen oT 0.4 0o 630 KBT.

:\ ﬂ_[_-, ”_ PABOTA B BYX PEXXUMAX «MOXXAPHbIN PEXXUM»
- HACOCHbIW; Oonumga  “MoxkapHbIM  pexmnm” - 3TO
- 0BLLEMPOMbILLEHHbIN. BO3MOXHOCTb MpeobpasoBaTesto YacToTbl
@ npoaomkaTth paboTy B yCNoBMAX MOyKapa,
‘ég'r.:n BbICTPAA UYOOBHAA SKCNNYATALUNA HeCMOTPSA Ha BEPOATHOCTb MOBPEXAEHMNI,
) 3aBOACKMe NpenyCcTaHOBKW A4 a TaKke UrHopupya BO3HMUKatoLLMe
CTaHOAPTHbIX MPMMEHEHUN OLLNGKMU.
BbICOKMN NMYCKOBOW MOMEHT MPU ONTUMAJIbHAA COBOKYIMHOCTb
E HU3KNX OBOPOTAX OBUTATENSA 3ALLUTHBIX ®YHKLNN:
Q - B BeKTOpHOM pexkmme 6e3 aHKoaepa: - TOKOBad 3allMTa OT Meperpyskm
150% npwn 0.5 'y, oBuraTtens;
- TOKOBa4 3allMTa MFHOBEHHOIO OeNCTBUS;
NOOKITIOMEHUE [OATYUKA 3SALUUTDI - 3alUMTa OBUraTens oT neperpesa;
OBUTATENA PTC - 3alKMTa OT 3aMblKaHMA BbIXOOHbIX da3 Ha
Yny4yluleHHad TenoBaga 3allMTa ABuratens a 3eMMo;
T o CUIHany oT TeMMepaTypPHbIX AaTYNKOB B - 3alKMTa OT MeperpeBa BbIXOOQHbIX
0BbMOTKax aneKTpoasuraTend. Kackagos;
- 3alWKMTa OT MOBbILLEHHOIO UK
BCTPOEHHDbIE TIOTMYECKUE ®OYHKLUU MOHWMXXEHHOIO HaMpPs>XeHus,
Hanunymne natm BUpTyanbHbIX - 3alWKMTa OT MponagaHmMa dasbl Ha BXOaE;
nporpamMMmpyemMbix pene ansa - 3allMTa OT OoLWMOOK Nepenadm OaHHbIX;
peanusaymm norm4eckmMx 3agad. - 3alWKMTa OT MponagaHma a3 Ha BbIxoae.

OBJIACTU TTPUMEHEHINA

MpeobpazoBaTenn YacToTbl cepun MCl MCnonb3yloT TaMm, rae He TpebyeTca BeKTopHoe yrpaBreHuve
C 3aMKHYTbIM KOHTYPOM (Hanuuue 3HKoAepa): BEHTUNATOPbI, HacoCbl, APOOWIKKM, KOMMPEeccopsbl,
LITaMMOBOYHbIE CTaHKW, FPaBUpPOBalbHble CTaHKM, 0bopydoBaHMe ONna 06paboTkM CTeka, rnedaTHble
CTaHKM, TKaLlkoe obopyaoBaHMe U T.40.
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2. TeXHU4YeCcKmne XxapaKTepucTuKu

MowHocTb aBUratensa*, KBt Tok, A
Mopenb
G | P G P
Bxop: 1 da3a, 198-253 B (+5% He 6onee 20 mc), 50/60 Iy, + 2%
MCI-G0.4-2B 0.4 - 2 -
MCI-G0.75-2B 0.75 - 4 -
MCI-G1.5-2B 1.5 - -
MCI-G2.2-2B 22 - 10 -
Bxof: 3 da3bl, 342-440 B (+5% He 6onee 20 Mc), 50/60 My + 2%

MCI-GO0.75-4B 0.75 - 3.0 -
MCI-G1.5-4B 1.5 - 4.5 -
MCI-G2.2-4B 2.2 - 6.0 -
MCI-G4.0-4B 4 - 9.5 -
MCI-G5.5/P7.5-4B 55 7.5 13 17
MCI-G7.5/P11-4B 7.5 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 90
MCI-G45/P55-4 45 55 90 10
MCI-G55/P75-4 55 75 1o 152
MCI-G75/P90-4 75 90 152 176
MCI-G90/P110-4 90 10 176 210
MCI-G110/P132-4 o 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 -

*HoMWHanNbHbIN TOK ABMIaTeNsa He OO/HKeH npeBbllaTb HOMMWHAabHbIN BbIXOOHOW TOK r|peo6pasoBaTenq 4acCTOThbl

INSTART®
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Cucrema o603HaueHuqa

OOononHmnTenbHble onunm

XXX - GY/PY -UB F + XXX - ZZZ + C3C + omon + |IP54 + FM
1 2 3 5 6 7 8 9 10 12 13

4

Cepusa

PexxM G - o6LenpoMblLLIIEeHHbI*

MoLHOCTb aneKTpoaBuratens (KBT) ona obuienpombllnieHHoro pexxmma (G)
PexkuMm P - HacoCHbIN**

MoLWHOCTb a1eKTpoaBuratensa (KBT) ong HacocHoro pexxmnma (P)
HoMUHanbHoOe HanpaXeHue:

oOvAWN

2: 1~230 (220) B, 50/60r4
4: 3~400 (380) B, 50/60TL4
6: 3~690 (660) B, 50/60r,

7. BCTPOEHHbI TOPMO3HOM MOy b

8. BcTpoeHHbIM gpoccenib MOCTOAHHOMO TOKa

9. TnaTbl paclunpeHuna (aBnaeTca onumen ana npeobpasoBatenem yactotol cepumn FCl un LCI)
10. JononHuTenbHOE 3alLMTHOE MOKPbLITUE MIaT JTaKOM

1. 3awmTHOe NoKpPbITUE MAaT KOMMayHOOM

12. IP54

13. TNoXXapHbIV peXxxmm

*O6LLEenpoMbILINEHHbIN pexxmnm (G)

Mcnonb3syeTtca ¢ Harpy3KoP| C MOCTOHAHHbIM BpallalolMM MOMeHTOM. B 3ToM cnydae BenuymHa BpaLLatoLLero MOMEHTa,
HeobxoguMoro ans npueeneHMd B OencTeme Kakoro-nm6o MexXaHM3Ma, MNOCTOAHHa He3aBMCKMMO OT CKOPOCTM BpalleHWd.

MpPUMEPOM TaKoro pexxmma pPaboTbl MOFYT CNYXKUTb KOHBENEPbI, SKCTPYOEPbl, KOMMPECCOPbl, CKBaXXMHHbIe HacoChl.

**HacocHbI pexxnm (P)

Mcnonb3yeTca C Harpy3Kol ¢ NepeMeHHbIM BpaLlatoLLMM MOMEHTOM. DTOT MOMEHT MMeeT OTHOLLIEHMWE K HarpyskaMm, Ana KoTopbixX
TpebyeTca HU3KMM BpallaoLmMii MOMEHT MPU HU3KOM YacToTe BpalleH s, a Mpu yBennMdeHMM CKOPOCTM BpallleHWaA TpebyeTca 6onee
BbICOKM BpalLLaoLWmMM MOMEHT. TUMUYHBIM MPUMEPOM TaKoro pexurma aBIaTCA HacoChl (HACOChI C BbICOKMM MyCKOBbIM MOMEHTOM
Heo6xoAMMOo NoadMpaTh Mo 0BLLENPOMbILIEHHOMY PeXXMMY (G); K TaKMM HacoCaM MOYKHO OTHECTU CKBaXKMHHbIe HacOCbl, HacoChl

ONd nepekKaydykm BA3KUX XUOKocTew, BaKyyMHble HaCOCbI).
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3. TexHU4YeckKasa cneundukauma

MapameTpbl

OonucaHue

OCHOBHbIe NapaMeTpbl

[OwuanasoH Hanpa>xeHnd 1N 4acToThbl
Ha BXoOe

1~198-253 B (+5% He 60rnee 20 Mc), 50/60 My + 2%
3 ~342-440 B (+5% He 6onee 20 Mc), 50/60 My + 2%

[OuanasoH HanpsaxxeHua
M 4aCTOTbl Ha BbIXxone

3~0-U_,0-599 (onuma - oo 3200) 'y,

Bx"

[dnanasoH MoLLHOCTen

0.4 ~ 630 kBT

Tun nogknto4YaeMoro
aNeKTpoaBuraTensd

TpexdasHblM aCUHXPOHHbIN ¢ K3P

MeTonbl ynpasrieHus

CkanspHbIn
BeKTOPHbIM C Pa30OMKHYTbIM KOHTYPOM (6e3aaTumKoBbIn SVC)

Meperpy3o4yHas cnocobHOCTb
(He yalle 1 pasa B 10 MUHYT)

G: 60 c npn 150% HOM. ToKa; 3 ¢ Npu 180% HOM. TOKa
P: 60 c npun 120% HOM. TOKa; 3 ¢ npw 150% HOM. TOKa

Hecylag yacTtoTa

0.5 ~T6 Ky,

[MycKoBOM MOMEHT

G: 0.5 M4/150% (SVC)
P: 0.5 M1/100%

[nanasoH ckopocTew

1100 (SVC)

TOUYHOCTb OTOBPAXKEHWSA BbIXOOHOM
4acToThI

Lindposoe 3apaHume: 0.02 My,
AHanoropoe 3afaHue: MakcuManbHasa 4YactoTa X 0.1%

TOYHOCTb MOCTOSAHHOM CKOPOCTKH

+0.5% (SVC)

ToYHOCTb yrpaBeHUa MOMEHTOM

+5% (SVC)

YBenuueHune MomeHTa (U/f)

ABTOMaTMYeckoe
Py4yHoe 0.1%...30.0%

XapakTepucTuka 3asucnumoctu (U/f)

Mpamasa
KBagpaTtmnyHada
JloMaHaa Mo HeCKOMbKUM ToYKaM

XapakTepucTuka pasroHa/

4 NIMHENHbIX (BbIGOP C MOMOLLbIO OAUCKPETHbBIX BXOAOB),

3amMennieHund S-kpuBasa 11 S-kpwmeaga 2
®OyHKuMa AVR ABTOMaTMYecKasa CTabuImM3aumsa BbIXOOHOMO HaMNPAXKEHUA
Ddunetp IMC BcTtpoeH
DYyHKLUOHaNbHbIe BO3MOXXHOCTU
MaHenb ynpaBneHna CbeMHadg o 10 M

YrnpaBneHue B BEKTOPHOM pexxmme

Mo ckopoCTK/MO MOMEHTY

BcTpoeHHble paclunpeHHble
DYHKLUM

2 TanMepa, BUPTyanbHOe pene 3aePXKN BpeMeHU, 6bICTPOoe orpaHUYeHne Toka,

4-X KOHTYPHbIV MOLYNb BbIYMCNEHUIN (CNIOXKEHWME, BblUMTaHNE, YMHOXEHWE, AefeH e,
onpepneneHmne 3HaYeHUM U UHTErpasnbHble ornepaLmm), OTCreXMBaHMe CKOPOCTU Nepes,
3amnycKoMm, BCTpoeHHoe MWO-perynunpoBaHme, PyHKLNA aBTOMaTUYECKOroO OCTaHOBa
npeobpa3oBaTens YacToTbl MO JOCTUXKEHWU 334aHHOIO BPEMEHMW, KOMIMEeHcaLLMA
OTKTOHEH M CKOPOCTU, BbI3BAHHOMO MOBbILLEHMEM Harpy3Ku, PyHKLNA yrpaBneHmns
yacToTom KonebaHum (NprMeHseTca B 060PYA0BaHMM HAMOTKM TEKCTUNbHOM HUTK)

OuHaMuyeckoe TopMoXKeHue

TopMOXKeHMe NOCTOSHHbIM TOKOM

TONUKOBbIN PEXUM

TONYKOBYIO HaCTOTY U BPpeMda U3MEHEHUS CKOPOCTU MOXXHO 3a4aBaTb OTAEe/IbHO. MOXHO
HaCTpoOunTb I'IpMOpMTeTHbIVI TONYKOBbIN pPexnm B pa6ot—|eM COCTOAHNN

MpocTtom MK

3afaHne CKOPOCTU 1 BpeMeHW paboTbl Ha KaxkaoMn 13 16 cTyneHemn

MHorocTyneH4aTbi PeXum

3aflaHne CKOPOCTU C LMGIPOBbIX KTEMM C MOMOLLbIO 16 KOMBUHALMMN

Mna-ynpasneHue

Peanusauuna cuctemsl ynpaeneHnd c 2 gaTynkKamMm O6paTHOPI CBHA3N

BesoctaHoBOYHas pa60Ta

Mpu NponagaHuu NUTaHWS:
MeHee 15 Mc - HenpepbliBHasa paboTa
6onee 15 Mc - aBTOMepe3anyckK

CeTeBble N POTOKO/bl

INSTART®

Modbus RTU(RS-485) BcTpoeH
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Onumu 1 akceccyapsbl

MaHenb, yﬂ,ﬂVIHMTeﬂbeIVI Ka6eﬂb, MOHTa>XHbIW KOMMEKT, 3aLLUMUTHbIE MOKPbITNA MNaT,
OOMoJIHNTEeIbHOe o6opy,uosaHV|e

3alUnTHbIE QYHKLMN

IMonHbIN KOMMEeKCc

3alWwmTHOE MOKpbITKe NnaT

C2C 6a3oBoe, C3C onuwmda

CreneHb 3aWnThbl

1P20

YnpasneHue

KaHanbl KoMaHAbl 3anycka

[MaHenb, kneMMmbl, ceTeBoM NpoTtokon Modbus RTU(RS-485)

3agaHue YacToTbl

14 TMMOB OCHOBHbIX U BCMOMOraTe/lbHbIX MUCTOYHWMKOB 3a4aHWA YaCTOTbl

3afjaHve MOMeHTa

14 TUMOB MCTOYHMKOB 3ajaHNS Bpallauiero MOMeHTa

MNCTOYHUK MUTaHUA

+10 B DC; +24 B DC

Bxofabl ynpasneHus

5-undposbix (DI2~DI6), knemMmy DI6 KOTOPOro MOXXHO MCMOb30BaTh B KAYecTBe Bxoda A4
BbICOKOCKOPOCTHOIO MMIMY/IbCHOIO BXOLAHOMO CHIrHana. BO3MOXHO UCMOb30BaTb TONTbKO
BCTPOEHHbIN NCTOYHWK MUTaHWS 2-KaHallbHbIW pa3beM aHa/loroBoro BXOAHOIo cUrHana
(VF1, VF2), KOTOPbI MOXXHO MCMOMb30BaTb Kak BXOLA CUrHana HanpaxeHua (0~10 B) nnu
TOKOBOrO curHana (0/4~20 MA). Mocne HaCTPOMKM €ro MOXKHO MCMO/b30BaTh Kak pasbeM
BXOLHOIO LMPPOBOro curHana

BbIxoabl yrpaBneHmna

1-KaHarbHbIM pa3beM aHaNoroBOro BbIXO4HOro curHana (FM1), KoTopbir MOXHO
MCMOb30BaTb He TOSIbKO Kak BbIXoA curHana HanpsaeHua (O ~ 10 B), HO 1 KaK BbIXOA,
TOKOBOro curHana (0/4 ~ 20 MA)

1-KaHanbHbIN penenHbi Bbixos (T1), He 6onee 30 B nocT.ToKa/3 A 1 He 6onee 250 B
nepemMeHHoro Toka/3 A

YcnoBus okpyykaloLuein cpegpbl

MecTto YCTaHOBKM

B momMelleHMN, BHE 30HbI AENCTBUA MNPAMbIX COJTHEYHbIX J'IyLIePI, MblNn, arpeCCcMBHbIX NA30B,
roptoyero rasa, MacnsiHOW B3BecCH, napa, 6e3 BblNageHMa koHaeHcaTa

BbicoTa Haf ypPOBHEM Mops

Huxke 1000 M Hap ypoBHeM Mops (0T 1000 go 3000 M Mpwt CHUXKEHHbBIX HOMMUHAMBbHbIX
XapaKTepUCTMKax)

TeMnepaTypa oKpy>KatoLLen
cpenpl

OT-10 o +40 °C (akcnnyaTaumsa cCo CHMKEHHbIMW HOMUHANbHbIMK XapaKTepucTukamm 1.5%
Ha Kaxxabln rpagyc o +50 °C)

OTHOCUTEeNbHasA BIaXKHOCTb

OTHOCUTENbHAgA BMaXXHOCTb Hke 90%, 6e3 KoHaeHcaumm

OxnaxgeHwe

MpuHyOouTenbHoe

Bubpauma

MeHee 5.9 m/c (0.6 g)

TeMnepaTypa XpaHeHus

Ot -20 pgo +55 °C

MpeobpasoaTtenu YacToTbl cepmn MCI 7



CTaHpapTHas KOHUrypaumsa ansa npeobpasoBaTeniei YacToTbl cepum MCI

8na modenel 8o 30 kBm (G)
BKno4umensHo
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\
\

8na modenel om 185 kBm (G)
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5. MaccorabapuTtHblie XapaKTepUCTUKM

-
w g
3] | B
[ ]
—Oo00o
oo
1
x
o] [0]
Mopgenb 1, 2 Mopgenb 3,4 Mopenb5-7 Mopgenb 8, 9
Bec Fra6apuTHble pasMepbl, MM Cnoco6
Tunopasmep Mopenb (HeTTO), Tun Kopnyca
MOHTa)ka
Kr L B r d
MCI-G0.4-2B
1 MCI-GO0.75-2B 1.2 108 167 162 45
[nacTmMaccoBbIv HacTteHHbIN
MCI-G1.5-2B
2 MCI-G2.2-2B 2 135 168 170
MCI-GO0.75-4B
1 MCI-G1.5-4B 12 109 168 161
MCI-G2.2-4B
6
2 MCI-G4.0-4B 2 135 168 170
MCI-G5.5/P7.5-4B
3 4 180 280 199
MCI-G7.5/P11-4B
MCI-G11/P15-4BF [nacTMaccoBblv HacTeHHbIM
7 230 310 205
MCI-G15/P18.5-4BF
MCI-G18.5/P22-4B
4 MCI-G18.5/P22-4 55
8
MCI-G22-4B 260 335 223
MCI-G22-4
MCI-G22/P30-4 9
MCI-G30/P37-4
5 MCI-G30/P37-4B 15 251 430 233 6.6
MCI-G37/P45-4
MCI-G45/P55-4
6 25 300 530 284 HacTeHHbIN
MCI-G55/P75-4
MCI-G75/P90-4 MeTannmyeckmim
7 MCI-G90/P110-4 36 340 580 315
8.6
MCI-G110/P132-4
MCI-G132/P160-4
HacTteHHO-
8 MCI-G160/P185-4 75 530 950 378 .
HamMoNbHbIM
MCI-G185/P200-4

MNpeobpasoBaTenu YacTtoTbl cepmmn MCI 9



Bec

Fa6apuTHble pa3sMepbl, MM Cnoco6
Tunopasmep Mopenb (HeTTO), Tun Kopnyca
MOHTaXKa
Kr 11} B r d
MCI-G200/P220-4F
MCI-G220-4F 160 514 1235 405
MCI-P250-4F
MCI-G250/P280-4F
HacteHHo-
9 MCI-G280/P315-4F 180 545 1345 405 13 .
HamMobHbIN
MCI-G315/P355-4F
MeTannuyeckumin
MCI-G355/P375-4F
200
MCI-G375/P400-4F 545 1450 405
MCI-G400-4F 207
MCI-G500-4F
10 MCI-P500-4F 378 1000 1600 600 16 HamonbHbIN
MCI-G630-4F
INSTART 10 instart-info.ru



6. AKceccyapbl

6.1 NMNaHenb ynpasneHus

CBeToamnogHas CbeMHad MnaHesb ynpaBneHnd npegHasHa4yeHa ang nporpaMmMmmMpoBaHNA

rlpeo6pa3OBaTenel?| YyacToTbl. No3BongeTt OCYLLeCTB/1dTb 3allyCK, OCTaHOB, perynmpoBaHMe Y4aCTOTbl N
MOHUTOPUHI MapaMeTPOB.

MCI-KP pna mogenen 0.4 - 22 KBT MCI-KP-B ana mopeneun 30 - 630 kBT

]

Do) -
D00
Do0

Fa6apuTHbie pa3sMepbl, MM YcTaHOBOYHbIE pa3Mepbl, MM
HanMmeHoBaHue
L B r L B1 mn
MCI-KP 75 62 353 - - 19.5
MCI-KP-B 68 Nn7.6 39.8 - - 19.3

Mpeobpa3zoBaTenu YactoTbl cepun MCI 1



6.2 MOHTa)XHble KOMIJIEKTbI U YAJIMHUTEJIbHbIe Kabenun

MNpenHasHaveHbl 19 YCTAaHOBKM M KpernneHua naHenen ynpasneHms.

BHewHun BuAa O6o03Ha4yeHue OnucaHue
=%
(\ ¢ ‘\—/\s ) MCI-EC YonuHutenbHblv kabenb onga naHenm MCI-KP 1 MCI-KP-B (1-10 meTpoB)

//Tﬂig MOHTaYKHbIW KOMNAeKT ana naHenn MCI-KP BkitodaeT B cebs MOHTayKHYyo

[/ﬁ \\\ \ MCI-MK PaMKy 418 MaHenu u yanmH1TenbHbin kabenb o 10 M.

! \_/ ‘ CoBMeCTUMOCTb: MpeobpasoBaTenin YacToTbl cepuin MCI,
Moaenu go 22 kBT (no pexxunmy G).
MOHTaYKHbIW KOMMAeKT ana naHenn MCI-KP-B BkitodaeT B cebst MOHTaHYyo

aMKy ON9 MaHenu u yanmH1TenbHbin kabenb o 10 M.
MCI-MK-B | PEMHY A A A

CoBMeCTUMOCTb: MpeobpasoBaTenin YacToTbl cepun MCI,
Monaenu ot 30 KBT (no pexxumy G).

MCI-MF MCI-MF-B
1 [
1 (] ==
@ &
—
] i —
V//4 r
wr W r
wr
:H:
Fa6apuTHble pasmepbl, MM YcTaHOBO4YHbIE pa3Mepbl, MM
HanmMmeHoBaHue
L r L1 B1 |
MCI-MF 107 79.3 215 98.8 69.5 20.1
MCI-MF-B 77 140.5 3l.6 71.2 134.7 19.1

INSTART®
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7. JononHUTenbHbIE Oonuuu
7.1 NoKpbITUE NTAaKOM U KOMMNayHAOM

Ba3oBoe nokpbITMe nMeyvaTHbIX MaT - knacc C2C: NpMMeHaeTCa B MecCTaX C HOPpMaJsibHbIM YPOBHEM
3arpA3HAOLLNX BELLECTB.

Mpun paboTe obopynoBaHUA B 3KCTPEMalbHbIX (arpeccurBHbIX) pabounx cpedax pPekoMeHOyeTcd
OOMONHUTENbHAadA 3alMTa — CrielManibHOE NMOKPbITME MeYaTHbIX NAAaT TAaKOM UM KOMMayHOOM.
[daHHaga onuma aendeTtca Hanmbonee onTUManbHOM A9 ob6ecnedyeHna HageXXHOCTW PaboTbl YaCTOTHbIX
npeobpasoBatenew Mim ycTPOWCTB NaBHOMo MycKa B YXECTKUX YCITOBUAX U MPU BO3AEUCTBUM APYIUX
arpeccmBHbIX GaKToOpoOB (BNara, Mbiflb U T.M.).

KomMnayHa

Mpun paboTe obopynoBaHUA B 3KCTPEMallbHbIX (arpeccurBHbIX) paboumx cpedax pekoMeHOyeTcd
OOMoNHUTENbHAA 3allMTa: crneumanbHoe MOoKpbITMEe MedaTHbiX MfaT  KoMnayHaom. [daHHad
onuma daendeTcad Haubonee onTUManbHoOM ONa obecrnedeHWsa HaOeXXHOCTUM PaboTbl YACTOTHbIX
npeobpasoBaTenew Mim ycTPOWCTB NaBHOMo MyCcKa B YXECTKUX YCITOBUAX U MPU BO3AEUCTBUM APYIUX
arpeccmBHbIX GaKToOpoOB (BNara, Mbiflib U T.M.).

NAATbl C SALLLUTHbBIM NMOKPbITUEM — 3TO OOCTYINMHA4A
AJNNbTEPHATUBA KJ1ACCY 3ALLUATDI IP54

[MpenmyLulecTBa

lNoBbllLeHHaA MexaHn4Yeckas yCTOMYMBOCTb: 3PDPEKTUBHO
3allMLLaeT oT BUbpaL M, BO3HMKaOLIMX B Mpolecce paboThbl

\
5 Wi

7

—_—

Bbicokasa TensooTaada: yCTPOMCTBO He HarpeBaeTcs B

=<7 npoliecce aKcnayaTaLmm
o
@@ MpoanieHne cpoka cny»6bl obopygoBaHma
JTak

MoKpbITUE NMakoM pekoMeHOyeTcs ONF NpenoTBpalleHUda noBpexaeHuin n gedopmaumin nnat npu
paboTe B 3aMbl/ieHHbIX pabodnx cpefax. BHe 3aBUCKMMOCTU OT TAXECTM HarpysoK, AOMNOHUTENbHOE
3alLUMTHOE MOKPbITME MO3BONAET He TOMbKO MOBbLICUTb MPOYHOCTb PAAMO3NEMEHTOB, HO M MPOANNTb
CpOK cny>kbbl 06opynoBaHMa B LefoM. Jlak HadeXHo 3alluiuiaeT npeobpasoBaTtesib 4acToTbl WK
YCTPOMCTBO M/1aBHOTO MyCKa OT Mbi/in, UTO obecrnedmBaeT becnepeboHyo paboTy NpPor3BOACTBA.

[MpenmyLLecTBa
YCTOMYMBOCTb K MblN

% Bblcokaga MexaHn4yecKasa NpPoOYHOCTb PAaANOITEMEHTOB Ha
rneYyaTHbIX niaTax

MpoanieHne cpoka cny>6bl obopygoBaHma

Mpeo6paszosaTteny YactoTbl cepunt MCI 13



CpaBHeHMe MOKPbITUA ANA NeYaTHbIX NAaT: J1akK U KOMMNayHA

Nak KomnayHa

MpeumMyLwiecTBa

JeweBne koMnayHaa [MoBblLLeHHada yCTOI;ﬂ-II/IBOCTb K BMIaYKHOM Cpene

[ToBbllWEHHAA MeXaHMYeCcKas yCTOI;I'vIVIBOCTb
KOMMOHEHTOB Ha Ne4vyaTHOM nnaTte

NMpuMmeHeHUue

B cyxux 3anbiieHHbIX MOMeLLEHMAX B nomMeleHMAX ¢ NOBbILLEHHOW BMIAYKHOCTbIO
N arpeccmBHOM cpeaom

7.2 Mo)XapHbIX peXXUM

Mopgenun MCI, ocHalweHHble QyHKLUMEN «[TOXKAaPHbIN PEXMM», MMEIT OKOHYaHMe «-FM» cornacHo
cucteMe 0603HaAYeHUM, yKasaHHOM B rfnaBe 2, a WX MofdefbHblM pan U MaccorabapuTHbie
XapPaKTEPUCTUKM aHaANOTMYHbl XapakTepucTukam mopenen MCI, He OCHAaLWeHHbIX MOXXapPHbIM
pexxmMMoM. [LaHHada OYyHKLMA MOXKeT COBMECTHO MCMOAb30BaTbCA B MOXAapPHbIX WKadax AOna
nopooep)aHuMa nogmnopa BO34yXa, AbiMOoydaneHWd, ynpaBleHUs BbITXXHbIMYM BEHTUAATOPAMMU,
yrnpaBAeHMa MPOTUBOMOXaPHbIMKM HacocaMu. B MOMEHT aKTMBaUMM MOXXAPHOTo peXuma
MpeobpasoBaTefib YacTOThl MpoaomKaeT paboTy, HECMOTPA Ha BO3HUKalOLWME OLLMNOKN.

BeHTunatop
AbiMoyAaneHuns

BeHTunatop
nognopa

INS-I_AIQ-I_® 14 instart-info.ru



8. lonosIHUTeNbHOEe o6opyaoBaHMe

[ononHutenbHoe obopynoBaHmMe K NpeobpasoBaTendaM YacToTbl MO3BOMAET MaKCMMalibHO 3GPEKTUBHO
MCMNoNb30BaTbh GYHKLIMOHAM YCTPOMCTB.

=3
® 9 ]
N g | ‘ =
CeTeBOM SMC dunbTp e MOTOPHbIN
apoccenb o apoccenb
-
MynbT l; M TopMO3HOW Moay/b
yrnpasneHma ; .
Npoccens DC I Jk'-'da TOPMO3HOW

PE3InNCTOP
8.1 TopMoO3Hble MOAYNU

TopMo3Hble MoAaynu obecrneymBatoT Nnofdady 3/1eKTPO3HEePrnm, BbipabaTbiBaeMoM MpmM TOPMOXKEHUMN
aMeKTpoaBuratend, Ha TOPMO3HOM pPe3nCTOpP, rapaHTUpPys HopMalbHy paboTy npeobpasoBaTtend
4acToTbl M Apyroro o6opyaoBaHMSA.

TOPMO3HOM MOAY b LLIMPOKO WUCMOMb3YEeTCA B CXeMax yrnpaBrieHunsa nndtaMu, NogbeMHbIMU KpaHaMu,
MPOM3BOACTBEHHbIMM  MeXaHM3MaMK, LIAaxTHbIMU  MOAbEMHbIMKU  arperatamu, LeHTpudyramm,
HaCOCHbIMW arperataMu Ang HebTAHbIX MECTOPOXAEHUM 1 OpP.

Moa6op TOPMO3HOro MOAYNA PEKOMEHAYETCH OCYLLEeCTB/IATb MO HOMUHANbHOMY UMU MUKOBOMY TOKY.

TopMo3Hbie moaynu FCI-BU

Mopaenb HoMuHanbHbIN TOK, A NMukoBbIN TOK, A

Ana mopenen MY HanpshkeHnem 400B

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

Onsa mogenen MY Hanps)xeHnem 690 B

FCI-BU-100-6 30A 100A
FCI-BU-200-6 T00A 200A
FCI-BU-400-6 150A 450A

TopMo3Hblie Mmoaynu BU

TopMo3Hble Moaynu BU, MOMMMO OCHOBHbIX GYHKLMIN, TakyKe MMetoT
BO3MOYHOCTb paboTaTb B peXXmme «BedyLmMin-BeqoMblin».

Mopgenb HoMMuHanbHbIN TOK, A | NMuKoBbIN TOK, A
Ona mopgenen MY HanpshkeHnem 400B
BU-50-4 20 60
BU-100-4 32 110
BU-200-4 120 310
BU-400-4 150 470
BU-600-4 220 700

Mpeo6paszosaTteny YactoTbl cepunt MCI 15



8.2 TOpMO3HbIe pe3nUCTopbI
TopMO3HOM pe3ncTop obecredmBaeT BO3SMOXXHOCTb BbICTPOM OCTaHOBKM 2/1eKTpoaABUraTens B cnydaax
TOPMOXEHUS C MOMOLLbl MpeobpasoBaTens 4YacToThbl. B mpolecce TOPMOXKeHUA 3MeKTpoaBuraTens
ero aHeprua paccemBaeTcs Ha 6IOKe Pe3UCTOPOB, KOTOPbIN, B CBOK o4yepedb, MOOKMUEH K LUMHEe
MOCTOSHHOIO TOKa Ha Mpeobpas3oBaTeflb YacToThl, YTO AaeT 3allMTy MNpeobpasoBaTesito YacToTbl OT
aBaAPUVMNHOIO OTK/IIOUYEHMSA MO MPUYMHE MepeHanpPaAXKeHnsa.

TopMO3HOWM pe3ncTop Heo6xoamuM B criyyasix, Korga:

- HeobxogMMo 6onee a3PPEeKTUBHOE TOPMOXKEHUE,;

- €CTb MHEPUMOHHAA HarpysKa Ha aneKTpoaBMraTerb;

- MMeeTCHd BO3MOXXHOCTb rnepeHarpa>KeHn4d.

TopMO3Hble pPe3nCTopbl ABAAKOTCA AO0MOMHUTENBHOMN
HEeobX0OMMOCTU 3aMe/ieHNa TOPMOXKEHUA 3M1eKTpoaBMraTens ¢ TOPMO3HbIM MOMEHTOM M
20% OT HOMWHaNbHOro MOMeHTa M

M.

- ConpoTtumBneHume: 3 OmMm - 600 OM
- MouHocTb: 80 - 3000 BT
- KepamMumyeckaa Mogenb
- Knacc 3awmTbl: IPOO

onuMen U PeKoMEeHAYTCA K YCTaHOBKE TMpwu

6onee

TOPM.

8.3 Tabnuua nog6opa TOPMO3HbIX MOAYJ/IEA N TOPMO3HbIX PE3UCTOPOB

PekoMeHayeMoe TOPMO3HOEe COMpOoTUBIIeHUE
ANS HACOCOB, BEHTU/ISITOPOB, TOKAPHbIX U
dpesepHbIX CTaHKOB, AbIMOCOCOB U Mp.
(K., < 1.0, NB < 10%)

PekoMeHayeMoe TOPMO3HOe COMpPOTUBIIEHUE
A9 KPaHOB, NOAbEMHbIX MEXaHMU3MOB,

KOHBEeMnepoB

(13 =K, <14,30 <MB < 40%)

Mopenb
HomuHan Kon- | WTorosoe HomuHan Kon- UToroesoe
TopMo3Ho# pesunctopa Bo* 3HayeHue TopMO3HOiA pesuctopa Bo* 3HayeHue
MoayE (o] V] KBT LT, OM | KBT MoRynib (o] ¥] KBT LT, oM KBT
MCI-G0.4-2B BcTpoeH 600 | 0.l6 1 600 | 0.6 | BcTpoeH 600 | 016 2 300 | 0.32
MCI-G0.75-2B BcTpoeH 250 0.4 1 250 0.4 | BcTpoeH 180 0.6 1 180 0.6
MCI-C1.5-2B BcTpoeH 120 0.25 1 120 | 0.25 | BcTpoeH 75 12 1 75 12
MCI-G2.2-2B BcTpoeH 80 0.4 1 80 0.4 | BcTpoeH 150 0.6 3 50 1.8
MCI-GO0.75-4B BcTpoeH 600 | 016 1 600 | 0.16 | BcTpoeH 600 | 016 4 600 | 0.64
MCI-G1.5-4B BcTpoeH 200 | 0Ol6 2 400 | 0.32 | BecTpoeH 150 0.6 2 300 1.2
MCI-G2.2-4B BcTpoeH 600 | 0.J6 2 300 | 0.32 | BcTpoeH 180 0.6 4 180 2.4
MCI-G4.0-4B BcTtpoeH 180 0.6 1 180 0.6 | BcTtpoeH 120 1 4 120 4
MCI-G5.5/P7.5-4B BcTtpoeH 120 1 1 120 1 BcTtpoeH 40 2.5 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 BcTpoeH 120 1 2 60 2 BcTpoeH 40 2.5 4 40 10
MCI-G15/P18.5-4BF BcTpoeH 40 25 1 40 25 | 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 6 225 12
MCI-G18.5/P22-4B BcTpoeH 180 0.6 5 36 3 BcTpoeH 15 2 6 225 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 m 3 9 m 27
MCI-G45/P55-4 FCI-BU-100 40 25 3 13.3 75 | FCI-BU-400 3 3 12 9 36
INSTART® 16 instart-info.ru



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 8 125 | 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 1 3 8 55 24 | 2*FCI-BU-400 n 3 30 33 920
MCI-G132/P160-4 FCI-BU-100 n 3 10 4.4 30 | 2*FCI-BU-400 3 3 36 3 108
MCI-G160/P185-4 FCI-BU-100 40 25 1l 36 275 | 4*FCI-BU-200 3 3 48 225 | 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

*Monbop TOPMO3HbIX PE3UCTOPOB BbIMOMHAETCA MO pexxumy G.
* BO3MOMHbl pa3finyHble Cnocobbl coefMHeHUa TOPMO3HbIX Pe31CTOPOB (MocneaoBaTesibHoe, NapannienbHoe, cCMellaHHoe)
TopMoO3Hble pe3ncTopbl ANa NpeobpasoBaTtenie YacToTbl (MB > 30%) MolHOCTbIO cBbille 160 KBT 1 (MB < 10%) MOLLHOCTbIO CBbilLe

315 KBT noao6upatoTca rno 3anpocy.
8.4 CeTeBble U MOTOPHbIE Apoccenu

CeTeBble Apoccesqin NCrnoJib3yrTca AOJ1d CHMXXeHWNA 6pOCKOB TOKOB BXOOHOW LEenM 4YacTOTHOro
rlpeo6pa3OBaTenﬂ, npnm KonebaHuax HarmnpaxeHnMa B CeTU, a TaKxXe OJ19 CHUXeHWNd Bbl6pOC8
rapMOHNYEeCKMX NCKa)XeHWMM B CeTb OT rlpeo6pa3OBaTenq 4YacCTOThbl.

MoTopHble Apoccenu npefHasHadeHbl O/19 CHUXKEHMA CKOPOCTW HapacTaHWsa BbIXOAHOMO HanpsaeHus
Ha BbIXOOe YacCTOTHOro NpeobpasoBaTeNns, CHMUXKAIOT BbIOPOCH! HaMps»XeHWs Ha KneMMax ABuratena rnpw
MCMNOMb30BaHMM ONMHHOIMO Kabena asuratens (cBbille 40-60 MeTpoB). TakyKe CHUXKAOT PUCK MOMTOMKM
BbIXOOHbIX CUMTOBbIX Lienen npeobpasoBaTena Npu aBapunHbIX CUTyaLMax: mpoboe n3onaumm asuratens,
KOPOTKOM 3aMbIKaHUMU.

MapameTp CeTeBOM gpoccesib MoTopHbIX gpoccenb
Paboyas yacToTa, Ny, 47 - 63 0-60
[Owrana3oH MoLHOCTK, KBT 2.2 ~630

3~ 400 +10%

Pabouee Hanps»keHue, B
3~690 +10%

MakcuManbHbIv ToK, A 1.5x I (60 ¢)
Cnoco6 oxnaaeHus EcTecTBEeHHOE BO3aYyLLIHOE

Pabouasa TemnepaTypa oT -10 go +40 °C*

McnonHeHue OTKpbITOE

CreneHb 3aWmThbl IPOO

PexknM paboTbl MpofoMmKUTENbHbBIN

* BO3MOXXHOCTb MCMOMb30BaHMA A0 +55 °C ¢ MOHMKEHMEM XapaKTepPUCTUK Ha 2%
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8.5 CeteBble SMC PpuUnbTPLI

3MC JunbTpbl

CTaHOapPTaM ceTun.

(dnnbTpbI

3M1eKTPOMArHMTHOM COBMECTUMOCTM)

Cny>Xat gnga  CHWH>XeHnda
BbICOKOYACTOTHbIX NMOMeX B CeTb OT YaCTOTHbIX npeo6pa3OBaTene17| anga cooTBeTCTBUA Tpe6yeMbIM

MapameTp CeTteBou IMC punbTp MapameTp CeTeBoi AMC punbTp
Pabouaa TeMnepatypa oT -25 no +40 °C Pabouas yacTtoTa, 'y 50/60
CTeneHb 3aLuThbl IPOO, IP20 OwnanasoH MoLWHOCTK, KBT 0.75 ~ 630

PeXxnm paboTbl

MPOAOMKUTENbHbIN

Crioco6 oxna)ageHua

EctecTtBeHHOe BO3OyLLIHOE

Pabouee HanpaxeHMe, B

1~198-253 B (+5% He 60onee 20 Mmc)

3~ 342-440 B (+5% He 6onee 20 Mc)

8.6 Tabnuua nog6opa ceTeBblX, MOTOPHbIX apoccenen n dMC bunbTpos

MoluHocTb, KBT CeTeBoit MOTOpPHbIi
Mopenb 9MC dunbTp
G P Apoccenb Apoccenb
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 22 - - IMF-5.5/13-4 -
MCI-G0.75-4B 0.75 - ISF-2.2/5.8-4 IMF-2.2/5.1-4 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
- 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-18.5/38.5-4
185 - ISF-18.5/38.5-4 IMF-18.5/37-4 IEF-18.5/38.5-4
MCI-G18.5/P22-4
- 22 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 - 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
- 30 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
- 37 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
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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
20 - 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-10/214-4
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 IEF-185/344-4
185 - ISF-185/344-4 IMF-185/340-4 IEF-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
315 - ISF-315/605-4 IMF-315/600-4 IEF-315/605-4
MCI-G315/P355-4F
- 355 ISF-355/683-4 IMF-355/680-4
355 - ISF-355/683-4 IMF-355/680-4
MCI-G355/P375-4F
- 375 ISF-375/74-4 IMF-375/710-4
375 - ISF-375/714-4 IMF-375/710-4
MCI-G375/P400-4F
- 400 ISF-400/753-4 IMF-400/750-4 Mo 3anpocy
MCI-G400-4F 400 - ISF-400/753-4 IMF-400/750-4
MCI-G500-4F 500 - ISF-500/934-4 IMF-500/930-4
MCI-P500-4F - 500 ISF-500/934-4 IMF-500/930-4
MCI-G630-4F 630 - ISF-630/1205-4 IMF-630/1200-4
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MoaknoyeHne K npeob6pasoBaTeNsiM 4acToTbl, YCTPOMCTBaAM MJlaBHOro nycka M wWwkKadam
ynpaBneHus.

MY no3BongtoT paclmpuTb GyHKLMOHaN obopynoBaHus, peanmsya BO3MOXXHOCTb ANCTaHLMOHHOIO
yrnpaBneHua.

- 0o 10 MeTpoB OT NPUBOAHOIO 060pPYyAOBaHUA — MoAenu Y ¢ NOTEHLMOMETPOM,;

- 0o 50 MeTpoB oT NnpmrBoAHOIro o60opyaoBaHnga — Mogenu MY 6e3 noteHUMOMETPa;

Takyke, B 3aBUCUMOCTM OT Moaenm MY, MOXXHO OCYLLLEeCTBAATE MOHUTOPUHI MapaMeTpoB,
perynmpoBky 060p0oTOB M 0TO6parkaTb COCTOAHME DM1eKTpoABMIraTend.

Knacc 3awunThbl IP54.

— oQHOMeECTHble 1Y;
— OBYXMecCTHble [1Y;
— TpexmMecTHble Y]
— yeTblpexMecTHble MY, € B | M

Pes  BMNP Cron

L .
7 A
—_—

Moppo6Hee o nynbTax ynpaeneHUs Ha Youtube: Moppo6Hee o nynbTax yrnpaeneHus B BKOHTaKTe:
https://youtu.be/pAWMHPNCcHzI?si=V--C-J2MFGttOXe3 https://vk.com/video/@instartinfo/all?z=vid
€0-204000724_456239040%2Fclub204000724

Moppo6Hee o NynbTax yrnpaBneHus Ha Rutube: OcCyLLeCcTBUTb 6bICTPbIA CaMOCTOAAITENbHbIN Noa6op:

https://rutube.ru/video/d25079a013623eb799bf4d4a0le7d5fe/ https:/instart-info.ru/product-category/pulty-upravleniya/
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YHMBepPCaribHaa cepung

SKOHOMUMYHaA cepnd

YyHUBepcanbHasa cepusa
o6Lero NnpuMeHeHus
C pacLUMpeHHbIMU bYHKLUAMM

cepwus obuiero
npuMeHeHus

YHVBepPCasibHad cepuna
obulero npMeHeHuUd

BbICOKOTEXHOMOMMYHadA
cepus

cepud Cc BHeWWHUM
6arnacHbIM KOHTaKTOpPOM

cepund C BCTPOeHHbIM
6arnacHbIM KOHTaKTOpPOM

KOMIMaKTHadA cepnd CO BCTPOEHHDbIM
06BOAHbIM KOHTaKTOpOM

cepus ¢ pacluMpeHHbIM
®YHKLMOHANOM 1 BCTPOEHHbIM
06BOAHbIM KOHTAKTOPOM (6anacom)

"
i
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8 800 222 00 21| info@instart-info.ru

HoMuHanbHbIM Tok: 15 ~ 200 A

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

MouHocTb: 2,2 ~ 630 KBT

MolHocTb: 2,2 ~ 630 KBT

MowHocTb: 315 ~ 400 KBT

MouHocTb: 0,75 ~ 630 KBT

- OgHoOMecCTHble

- [BYXMeCTHble

- TpexMecTHble

- YeTblpexMecTHble

- KoMnayHa
- Jlak

BbICOKad CTerneHb 3allnTbl

6ecnepeboiHasg paboTa
B Upe3BblYaMHbIX CUTYaLMAX

CHWYKAET BbICOKOYACTOTHbIE
moMexu B ogHoun cetu ¢ MY

INSTART_P/CH_MCI_02/2025

[aHHbIN KaTanor 6bin pa3paboTaH A8 Toro, YTobbl AaTh 0630p CyLLEeCTBYOLLEN cepumn NpeobpasoBaTenien YacToTbl INSTART.
Bcnencreume Toro, YTo Hallen NoTMTUKOW ABAAETCH NPOLLECC HEMPEPbIBHOMO Pa3BUTUS, BO3MOXKHbI M3MEHEeHUS TEXHUYECKMX
XapPaKTEPUCTUK 63 MpeaBapUTENbHOIoO yBEAOMIEHUS. DTOT KaTasor NpefAHa3HaYeH TONbKO Ang MHGOPMaTUBHbIX Liene. Mol
He HeceM OTBETCTBEHHOCTb 3a PeLLeHUs, MPUHATbIE MO AaHHOMY KaTanory 6e3 onpeaeneHHbIX TeXHUYECKUX KOHCYbTaLuiA.
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