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NpoussoacTBo

HanpaBneHue Mo pa3paboTke M MU3roToBAEHUIO Npoaykuumm non 6peHaomMm INSTART ocHoBaHO
Ha 6a3e XonguHra CeBepo-3anagHoe IJneKkTpoMexaHudeckoe O6begunHeHMe (C3DMO) B 2013
rogy. MHOroneTHMiM onbiT PaboTbl M M3yYeHMe TMPUBOAHOW TEXHUKW eBPOMNencKux O6peHOoB
cTanuy OTMPaBHOM TOYKOW ANdA OpraHmM3aLmMm cobCcTBeHHOro npomssoactea. COBMeCTHO C Hay4HO-
TEXHUYECKUM LLeHTpOoM KoMnaHua INSTART paspaboTana v npotectupoBania obpaslbl M oTnagnna
MPOU3BOACTBO COBCTBEHHOM MPOAYKL MUK, OTBEYaoLWEN MOTPEOHOCTAM POCCUMCKOTO PbhiHKa.
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KauyecTtBO

BblcOKOe KayecTBO M HaOEXHOCTb MNPOoAyKLMW [OOCTMraeTca 3a c4yeT TuwaTtenbHoro otbopa
npomsBoauTENEN KOMMMEKTYLWMX, KOHTPONA TexXHOoMorm4yeckmx npoueccoB 1 100% TectmupoBaHMA
FOTOBbIX M3OenMN. [loCTosHHbIE WH)XeHEepPHble M3bICKaHWMea U obpaTHad CBA3b OT KOHEYHbIX
rnofb3oBaTener MoMoraltT HEeMPEepPbIBHO COBEPLUEHCTBOBATb BbiMyckaeMoe obopynoBaHue. Cnyyxba
TexHunyeckom nogaepP>kkn INSTART oka3sblBaeT BbICOKOKBATMPULIMPOBAHHYO MOMOLLb Ha BCeX aTanax:
oT nogbopa obopynoBaHUA Mo KOHKPETHbIe 3ada4M 00 BBOAA ero B akcnayaTauuto. LLnpokasa ceTb
CEePBUCHbIX LIEHTPOB U cepBUCHbIX NMapTHepoB INSTART obecrnednBaeT onepaTUBHOE BbiMOMHEHMe
YCyr Mo fMycKoHananke, TeXxHMYeCcKoMy 0BCNyXKMBaHMUIO, AMArHOCTUKE U MOCTrapaHTUMHOMY PEMOHTY
obopynoBaHus.
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LleHa

[ocTynHaa HageXXHOCTb — 3TO BEKTOP Pas3BUTUS M KOMMJIEKC MepornpuaTui, 6narogaps KOTOPOMYy
koMnaHua INSTART rapaHTUpPYeT KOHKYPEHTOCMOCOOHYIO LieHY MPU BbICOKOM KadecTBe MpoayKLUu.
Hanuure npenctaBUTenbCcTB M cknagosB INSTART Bo Bcex KpynmHeMLux ropopax Poccuu, Pecnybnvke
Benapycb 1 KazaxcTaHe Mno3BongeT ONTUMUM3UPOBATb 3aTpaTbl Ha JIOTUCTUKY U GOPMUPOBATL
rMOKYIO LLeHOBYIO MONMUTUKY A9 KITIMEHTOB.
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1. MpenMyLLecTBa Nnpeobpa3oBaTenem
yacTtoTtbl cepun MCI

MNpeobpasoBatenn 4actoThl cepum MCl cneumnanbHO pa3paboTaHbl O19 60NbLUOro KonudecTsa
CTAaHOAPTHbLIX MPUMEHEHUN U  UMelT Bce GYHKUMOHaNbHble BO3MOXHOCTM  COBPEMEHHbIX
npeobpazoBaTenien YacToTbl O6LLEro Ha3HaYeHMs.

MNpeobpasoBaTenn 4YacToTbl cepun MClI — 3TO BbICOKOTEXHOMOTUYHbIE, KayecCTBeHHble W3aenus
MO 3KOHOMWYHOW UeHe. Cepuva npegHasHadeHa A9 ynpaBieHua TpexdasHbIMY aCUMHXPOHHbIMM
aneKTpoaBMraTenaMm ¢ AmnanasoHoM MolHocTen oT 0.4 0o 630 KBT.

:\ ﬂ_[_-, ,’_ PABOTA B 1BYX PEXXUMAX «MOYXAPHbIN PEXXUM»
- HACOCHbIW; Oonuma  “nowapHbi  pexum” - 3To
- OOLLEMPOMBbILLUNEHHbIN. BO3MOYHOCTb NpeobpasoBaTesto YacToThl
: @ npoao/mKaTb pPaboTy B YCMOBUSAX MoXapa,

Eg’u BbICTPAA UYOOBHAA SKCIMNJTYATALUA HEeCMOTPA Ha BEPOATHOCTb MOBPEXOEHWI,
C) 3aBoACKMe NpenyCcTaHOBKW 414 a TaKkKe UrHopUpys  BO3HMKawLme

CTaHOAPTHbIX MPUMEHEHUN OLLNGKM.
BbICOKMMA MYCKOBOW MOMEHT MPU ONTUMAJIbHAA COBOKYNMHOCTb
g HU3KUNX OBOPOTAX OBUTATENA 3ALLUTHBIX ®YHKLNMN:
Q - B BEKTOPHOM pexxmMe 6e3 aHKoaepa: - TOKOBag 3aLlliMTa OT NeperpysKkm
150% npwn 0.5 'y oBuraTtens;
- TOKOBa4 3alliMTa MFHOBEHHOIO OeNCTBUS;
NOOKMNIOYEHUE [OATUUKA 3ALWANTDI - 3alMTa OBUraTens oT neperpesa;
OBUTATENA PTC - 3alWKMTa OT 3aMblKaHMA BbIXOOHbIX $da3 Ha
YnyJdlleHHad TennoBas 3allMTa ABuratens a 3eMJIo;
P hoew rHany oT TeMnepaTypPHbIX AaTYNKOB B - 3alWKMTa OT MeperpeBa BbIXOOQHbIX
0BMOTKax aneKTpoaBuraTend. Kackagos;
- 3aWKMTa OT MOBbILLEHHOIO UK
BCTPOEHHDbIE NTONMMYECKUE ®OYHKLUUU MOHMXEHHOIO HampPaXXeHus,
Hanunume natm BUpTyanbHbIX - 3aWKMTa OT NponagaHmMa dasbl Ha BXO4E;
nporpaMMmpyemMblix pene ansa - 3allMTa OT OLLIMBOOK Nepenayn OaHHbIX;
peanusaumm NormM4ecKmMx 3agad. - 3aWKMTa OT NponagaHmMa a3 Ha Bbixoae.

OBJIACTUN NMPUMEHEHINA

MNpeobpasoBaTtenn YacTtoTbl cepuin MCl MCNonb3yoT TaM, rOe He TpebyeTcsa BeKTopHoe yrpaBneHue
C 3aMKHYTbIM KOHTYPOM (Hanuume 3HKOoLepa): BEHTUNATOPbI, HacocChl, APOOWMMKKM, KOMMPeccopbl,
LITaMMNOBOYHbIE CTaHKW, FPaBMpPOBasbHble CTaHKM, 0b6opydoBaHMe ONnd 06paboTkM CTekna, rnedaTHble
CTaHKM, TKaLlkoe obopyaoBaHMe U T.40.




2. TeXHU4YecKune XxapaKTepucTuKu

MowHocTb ABUratensa*, KBt Tok, A
Mopenb
o | o o | >
Bxon: 1 dasa, 230 B + 15%, 50/60 'y,
MCI-G0.4-2B 0.4 - 2 -
MCI-GO0.75-2B 0.75 - 4 -
MCI-G1.5-2B 1.5 - -
MCI-G2.2-2B 22 - 10 -
Bxon: 3 da3bl, 400 B +15%, 50/60 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 -

*HOMMHanNbHbIN TOK ABUraTeNa He OOMKeH rnpeBbllWaTb HOMUHaNbHbIM BbIXOAHOM TOK r‘lpeo6pasoBaTenﬂ 4acCTOTbl




Cucrema o603HaueHunda

XXX - GY/PY -UBF +

23 45

Cepusa

PexkuM G - 06LLeNPOMbILLNTEHHbIN*

MoLLHOCTb aneKkTpoaBuraTens (kBT) onga obuenpoMbllnieHHoro pexxmma (G)
PexxnM P - HacoCHbIN**

MoLHOCTb aneKkTpoasuratensa (KkBT) onga HacocHoro pexxmnma (P)
HoMUHanbHOE HanpaXXeHue:

OUAWN

2: 1 ~230 B +15%, 50/60 It
4: 3~ 400 B +15%, 50/60 Iy,
6: 3~690 B +15%, 50/60 'y,

7. BCTPOEHHbIM TOPMO3HOM MOoay/b

8. BcTpoeHHbIW gpoccenib MOCTOAHHOMO TOKa

9. TnaTbl paclumpeHunsa (aBnaeTca onumen ana npeobpasoBatenew Yyactotbl cepumn FCl un LCI)
10. JononHuTenbHoe 3alMTHOE NOKPbLITUE M1aT TakoM

1. 3awmTHOE MOoKpPbITME NNAaT KOMMNayHO0M

12. IP54

13. TToXKapHbIN PEXXUM

Mcnonb3lyeTtca ¢ Harpy3KoV| C MNOCTOAHHbIM BpallaloWMM MOMEHTOM. B 3TOM cnydae BenuymHa BpaLLaloLLEero MOMEHTa,
HeobxoguMoro ans npueeneHMa B OencTBme Kakoro-nnmbo MeXaHM3Ma, MNOCTOAHHaA He3aBMCKMMO OT CKOPOCTM BpalleHUNd.

MpUMePOM TaKoro pexxmma pPaboTbl MOMYT CNYXXUTb KOHBENEPbI, SKCTPYAEPbl, KOMMPECCOoPbl, CKBaXMHHbIe HacoChl.

Mcnonb3yeTca ¢ Harpy3KoM ¢ NepeMeHHbIM BpallatoMM MOMEHTOM. DTOT MOMEHT MMeeT OTHOLLIEHME K HarpyskaMm, 419 KoTopbixX
TpebyeTca HU3KMK BpallaoLmMii MOMEHT MPU HU3KOM YacToTe BpalleHUs, a Mpu yBendeHMM CKOPOCTM BpallleHWaA TpebyeTca 6onee
BbICOKMI BpalLLaoLWmMii MOMEHT. TUMMYHbBIM MPUMEPOM TaKoro pexmrma aBNatoTCA HacoChl (HaCOChl C BbICOKMM MYCKOBbIM MOMEHTOM
Heo6xoAMMO NoabupaTb Mo 06LENPOMbILIEHHOMY PeXXMMY (G); K TaKMM HacoCaM MOYKHO OTHECTU CKBaXKMHHbIe HacoCbl, HacoChl

ONg nepekaydykm BA3KUX XUOKocTen, BaKyyMHble HaCOCbI).



3. TexHun4yeckasa cneundukaumsa

MapameTpbl

‘ OonucaHue

OCHOBHbIe MapaMeTpbl

OuanasoH Hanpa>xxeHnda N 4acToThbl
Ha BXoOe

1 ~230 B +15% 50/60 'y, + 2%
3~ 400 B +15% 50/60 'y, + 2%

[OuanasoH HanpsaxxeHua
M 4aCTOTbl Ha BbIXxone

3~0-U_,0-599 (onuua - go 3200) 'y,

Bx!

[dnana3oH MoLLHOCTen

0.4 ~ 630 kBT

Tun nogkito4aemMoro
aN1eKTpoasuraTensd

TpexdasHbl aCUHXPOHHbIN ¢ K3P

MeTonbl ynpasrieHus

CKanspHbIn
BeKTOpPHbIM C Pa30OMKHYTbIM KOHTYPOM (6e34aT4mKoBbIN SVC)

Meperpy3o4Hasa cnocobHOCTb

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

Hecyluaa yacTtoTa

0.5 ~16 Ky,

[MyckoBOW MOMEHT

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

[NnanasoH ckopocTei

1100 (SVC)

TOUYHOCTb OTOBPAXKEHUSA BbIXOOHOM
4acToThI

Lindposoe 3agaHume: 0.02 Iy,
AHanorosoe 3afjaHne: MakcuManbHas 4actoTa X 0.1%

TOYHOCTb MOCTOAHHOWM CKOPOCTU +0.5% (SVC)
TOYHOCTb yNpaBieHNI MOMEHTOM +5% (SVQC)
YBenuueHune MomMeHTa (U/f) ABTOMaTM4yeckoe

PyuHoe 0.1%...30.0%

XapakTepucTuka 3asurcumoctn (U/f)

Mpamasa
KBagpaTtunyHada
JloMaHasa Mo HECKOMbKUM TOYKaM

XapakTepucThKa pasroHa/
3amMenneHuns

4 NUHENHbIX (BbIGOP C MOMOLLIbIO ANCKPETHBIX BXOO,0B),
S-kpuBasa 1m S-kpumeaa 2

®OyHKuMa AVR

ABTOMaTM4YecKasa CTabunnmM3auma BbIXOAHOMO Hanpa>xxeHnqd

®unbTp SMC BcTtpoeH
DYyHKLUUNOHaNbHbIe BO3MOXHOCTU
MaHenb ynpasneHna CbeMHag o 10 M

YnpaBneHne B BEKTOPHOM pexxmnme

Mo ckopOCTU/MO MOMEHTY

BcTpoeHHble paclumnpeHHble
PYHKLUM

2 TanMepa, BUPTyanbHOe pene 3aePXKN BpeMeHW, 6bICTPOe orpaHUYeHne Toka,

4-X KOHTYPHbIM MOAY b BbIYNCIIEHNI (CNOXKEHME, BbIYUTAHWNE, YMHOXEHWE, AeneHune,
onpepneneHmne 3Ha4YeHNM U UHTerpasnbHble onepaLwmm), OTCNEXMBaHNE CKOPOCTH Nnepes,
3amnycKoM, BCTpoeHHoe MWO-perynnpoBaHmne, PyHKLMA aBTOMaTUYECKOrO OCTaHOBa
npeo6pa3oBaTena YacToTbl MO AOCTUXKEHMM 3a4aHHOIO BPEMEHU, KOMMEeHcaLmsa
OTK/TOHEHUS CKOPOCTU, BbI3BAHHOMO MOBbILLEHWEM Harpy3Ku, GyHKLNA ynpaBneHms
yacToTon KonebaHuMm (NprMeHseTca B 060pya0BaHMM HAMOTKM TEKCTUIBHOM HUTK)

OuHaMuyeckoe TOpMoXKeHue

TopMOoXKeHMe MOCTOAHHbBIM TOKOM

TONUKOBbIN PEXUM

Ton4KOBYIO HaCTOTY U BpeMs M3MEHEHUA CKOPOCTW MOXKHO 3aaBaTb OTAENbHO. MOXHO
HaACTPOWUTb I'Ipl/IOpl/ITeTHbIVI TONYKOBbIN pPexXxnM B pa60qu COCTOAHNMU

MpocTtom MK

3afjaHMe CKOPOCTU U BpeMeHM paboTbl Ha Kaykaon 13 16 cTyneHen

MHorocTyneH4aTbi PeXnm

3afaHne CKOPOCTU C LMGIPOBbIX KNEMM C MOMOLLbIO 16 KOMBUHaLMM

Nnna-ynpasneHue

Peanusauuna cuctemsl ynpaBneHnd c 2 gaTynkKamMm O6paTHOPI CBA3UN

Be3ocTaHoBO4YHasa pa60Ta

Mpu NnponagaHun NMTaHUS:
MeHee 15 Mc - HenpepblBHasa paboTa
60nee 15 Mc - aBTOMepe3anycK

CeTeBble N POTOKO/bl

Modbus RTU(RS-485) BcTpoeH




KoMnoHeHT

XapaKTepuctuka

QyHKLIMOHaﬂbeIe BO3MOXXHOCTU

Onuum 1 akceccyapesl

MaHens, yD,J'IVIHl/ITeJ'IbeIl;I Ka6e]‘|b, MOHTa>KHbI KOMMEKT, 3aLUMUTHbIE MOKPbITNA MNNaT,
OOononHnTeribHoe O60py,D,OBaHVIe

3aWwuTHble GYHKUMM

[MonHbINM KOMMAeKc

CTeneHb 3amThbl

1P20

YnpasneHue

KaHanbl KoMaHabl 3anycka

MMaHenb, KneMMmbl, ceTeBow NpoTokon Modbus RTU(RS-485)

3afaHue 4acToThl

14 TUMOB OCHOBHbIX M BCMOMOraTelbHbIX MCTOYHUKOB 3aJaHMs 4acTOoTbl

3afjaHve MOMeHTa

14 TUMOB MCTOYHUKOB 3afaHWs BpaLlaloLero MoMeHTa

NCTOUYHUK NUTaHUSA

+10 B DC; +24 B DC

Bxoabl ynpasneHus

5-umdposbix (DI2~DI6), knemMmy DI6 KOTOPOro MOXXHO MCMOMb30BaTb B Ka4ecTBe BXxoda ans
BbICOKOCKOPOCTHOIO MMMYIbCHOIO BXOOHOMO CMIrHana. BO3MOXHO MCMonb30BaTh TOMbKO
BCTPOEHHbIN NCTOUYHWK MUTaHWA 2-KaHalbHbIM Pa3beM aHafloroBoro BXOAHOMO CUrHana
(VFT1, VF2), KOTOpbI MOYXHO MCMOMb30BaTb Kak BXod CMrHana HanpshkeHua (0~10 B) unm
TOKOBOro curHana (0/4~20 MA). MNocne HaCTPOMKM ero MOXKHO MCMOb30BaTh Kak pa3beM
BXOOHOIO LIMPPOBOro curHana

Bbixoabl yrnpasneHma

1-KaHanbHbIN Pa3beM aHaroroBOro BbIXOAHOMO cUrHana (FMT), KOTopbI MOXHO
MCMOMNb30BaTb He TOMbKO KakK BbIXo cUrHana Hanps»>keHusa (O ~ 10 B), HO 1 Kak BbIxop,
TOKOBOro curHana (0/4 ~ 20 MA)

1-kaHanbHbIN penenHbin Boixof (T1), He 6Gonee 30 B nocT.Toka/3 A 1 He 6onee 250 B
nepemMeHHoro Toka/3 A

YcnoBusa oKpy)xatoLuen cpeabl

MecTo yCTaHOBKM

B momelleHMIn, BHe 30HbI A4eNCTBUS MPAMbIX COJTHEYHbIX nyqel?l, Mbln, arpeCCMBHbIX NA30B,
roptoyero rasa, MacisHOWM B3BeCH, rnapa, 6e3 BblMafeHua koHaeHcaTa

BblcoTa Haf, ypoBHEM Mops

Huyke 1000 M Hap ypoBHeM Mops (oT 1000 fo 3000 M NpU CHUXKEHHbIX HOMUHANbHbIX
XapaKTepPUCTUKaX)

TeMnepaTypa oKpy»KatoLLemn
cpenbl

OT -10 go +40 °C (akcnnyaTaumsa CoO CHUXKEHHbBbIMWM HOMUHAbHbIMK XapaKTepUCcTUKamMu 1.5%
Ha Kakablv rpagyc oo +50 °C)

OTHOCUTENbHAsA BMAaXKHOCTb

OTHOCUTENbHAs BMaXXHOCTb HUKe 90%, 6e3 KoHOeHcaunm

OxnaxgeHue

MpuHyonTenbHoe

Bunbpaumsa

MeHee 5.9 M/c (0.6 )

TeMnepaTypa xpaHeHusa

OT-20 po +55°C



CTaHOapTHaga KoHbUrypaumsa ong npeobpasosaTtenel 4YactoThl cepuint MCI

dng modened do 30 kBm (G)

dng modened om 18.5 kBm (G)
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3~380 (400) B
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——————— —— 7 UCMOYHUK NUMAHUS
(oM do 300 MA 24 B (oM
| Texepamop uMnynscob U 3 fixad
| 001100 KTy ” MNYAbCHBIU BXo |
I_ ____________ _I SG+ ~
] RSL85 ModBUS RTU I
3adamyuk CuzHana AHanozobbiu Bxod 1 SG- v
0(L}-20 MA 0-10 B, 0-20 A
v
> J6 J10
+10V ON 1| ! ON
BHewHuU nomeHuuoMemp VE2 Ananozobei Bxod 2
1-10 kO™, 1-2 Bm 0-10 B, 0-20 MA [1] [T
1 2 U U OFF
GND FMI  RS-458
VF1 VF2




5. MaccorabapuTtHblie XapaKTepPUCTUKM

sTaRT - u ﬁd l
Hir— E]
—COOO o
ooo
L s e
[ ] —
e
INSTART
.
Mopenb 1,2 Mopenb 3, 4 Mopenb 5-7 Mopenb 8,9
Bec ra6apuTHble pa3sMepbl, MM Cnoco6
Tunopasmep Mogaenb (HeTTO), Twun Kopnyca
MOHTaXka
Kr 11} | B | r | d
Bxop: 1 pasa, 230 B + 15%, 50/60 I
MCI-G0.4-2B
1 MCI-G0.75-2B 1.2 109 167 161 45
[nacTmMaccoBbIn HacTeHHbIN
MCI-G1.5-2B
2 MCI-G2.2-2B 2 135 167 171
Bxop: 3 ¢pasbl, 400 B + 15%, 50/60 I,
MCI-GO0.75-4B
1 MCI-G1.5-4B 1.2 109 167 161
MCI-G2.2-4B
6
2 MCI-G4.0-4B 2 135 167 171
MCI-G5.5/P7.5-4B
3 4] 180 280 197.5
MCI-G7.5/P11-4B
MCI-G11/P15-4BF [MnacTmMaccoBbln HacTeHHbIN
7 230 310 206
MCI-G15/P18.5-4BF
MCI-G18.5/P22-4B
4 MCI-G18.5/P22-4 55
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 6.6
MCI-G37/P45-4
MCI-G45/P55-4
6 25 300 530 270 HacTteHHbIN
MCI-G55/P75-4
MCI-G75/P90-4 35 MeTannuyeckun
7 MCI-G90/P110-4 36.5 340 580 313
8.6
MCI-G110/P132-4 37
MCI-G132/P160-4
HacTteHHO-
8 MCI-G160/P185-4 75 400 940 367 .
HanosbHbIN
MCI-G185/P200-4
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Bec Fa6apuTHble pa3Mepbl, MM Cnoco6
Tunopasmep Mopenb (HeTTO), Tun Kopnyca
MOHTaXka
Kr i | B r | d
Bxon; 3 dasbl, 400 B +15%, 50/60 Iy,
MCI-G200/P220-4F
514 1235 400
MCI-G220-4F 160
MCI-G250/P280-4F
MCI-G280/P315-4F 545 1345 400 HacTeHHo-
9 180 13 .
MCI-G315/P355-4F HanobHbIN
MCI-G355/P375-4F MeTannuyeckumn
200
MCI-G375/P400-4F 545 1450 400
MCI-G400-4F
MCI-G500-4F 207
10 MCI-P500-4F 1000 1600 600 16 HanonbHbIM
MCI-G630-4F 215

I




6. AKceccyapbl

6.1 NMNaHenb ynpasneHus

CBeTogmnonHada

CbeMHad

MaHes1b

yrnpaBneHmsa

npenHasHa4yeHa aong

MporpaMMmpPoOBaHMS

npeobpasoBaTtesier 4YacToTbl. [103BONMAET OCYLLECTBAATL 3arycK, OCTaHOB, PerynmpoBaHMe 4acToTbl U
MOHUTOPUHT NapaMeTPOB.

MCI-KP ona mooenen 0.4 - 22 KBT

DI:II:I@

LI 0]

C 1
Vj

Fa6apuTHbie pa3sMmepbl, MM

W

e
Hnn
Q00

YcTaHOBOYHbIE pa3Mepbl, MM

MCI-KP-B ona mooenen 30 - 630 kBT

7
L—

HanMmeHoBaHue
L B r n B1 mn
MCI-KP 75 62 353 - - 19.5
MCI-KP-B 68 Nn7.6 39.8 - - 19.3
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6.2 MOHTa)XHble KOMIJIEKTbI U YAJIMHUTEJIbHbIe Kabenun

MpenHasHa4yeHbl 09 YCTaHOBKM M KpernneHus naHenemn ynpasneHms.

BHewHun Bua

O603Ha4YeHue

OonucaHue

MCI-EC

YOnuHUTeNbHbIM Kabenb ana naHenu MCI-KP n MCI-KP-B (1-10 MeTpoB)

MOHTaKHbIM KOMMNeKT Ana naHenu MCI-KP BkrtodaeT B cebs MOHTaHYyo

‘/Fﬁ A MCI-MK paMKy A9 NaHenm 1 yoanHuTenbHbl kabenb 0o 10 M.
. ) COBMeCTUMOCTb: MpeobpazoBaTesiv YacToTbl cepun MCI,
—7 ‘J Mopenu ao 22 kBT (no pexxumy G).
MOHTaKHbIM KOMMNeKT ana naHenu MCI-KP-B BkrtodaeT B cebst MOHTaXKHYo
MCI-MK-B paMKy 419 NaHenu n yanmHnTenbHbln kabenb 4o 10 M.
COBMeCTUMOCTb: MpeobpazoBaTesiv YacToTbl cepun MCI,
Mopaenu ot 30 kBT (no pexxumy G).
MCI-MF MCI-MF-B
=
1
£y
i I —
Y 3 « & =
[ -
i I —
u r =—=
Vi r
Vi
wr
Fa6apuTHble pa3Mepbl, MM YcTaHOBOYHbIE pa3Mepbl, MM
HauMeHoBaHue
w B r un Bl mn
MCI-MF 107 79.3 215 98.8 69.5 20.1
MCI-MF-B 77 140.5 31.6 712 134.7 19.1
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7. JononHuUTenbHbIE onuuu

7.1 KomnayHa

Mpu paboTe obopynooBaHUA B SKCTPEeMarbHbIX (arpeccuBHbIX) paboumx cpedax pekKoMeHOyeTcs
OOMOoNHUTENbHAA 3aluMTa: chneuranbHoe TMOKPbITMe MedaTHbIX MaaT KoMnayHaoM. [daHHaga
onuma dendeTcd Haubonee onTUManbHoM Ona obecrnedeHWs HaOEXKHOCTM PabOTbl YACTOTHbIX
npeobpaszoBaTenem Min yCTPOWCTB MNMaBHOMO NyCcKa B XXECTKMX YCMTOBUAX U MPU BO3AENCTBUM APYIUX
arpeccmBHbIX GaKToOpoOB (BNara, Mbifb U T.M.).

MNJ1ATbl C SALLNTHBIM NMOKPbITMEM — 2TO AOCTYTTHAY
ATIBTEPHATUVBA KITACCY 3ALLUNTDBI IP54
[MpenmyLLecTBa

[MoBblLLEeHHas MeXaHW4YecKasa yCTOMYMBOCTb: 3PPeKTUBHO
3alMLLaeT oT BUbGpaLUi, BO3HUKALIMX B Mpolecce paboThbl

|-

({/ \‘ Bbicokad TenniooToada: yCTPOWCTBO He HarpeBaeTcs B
~ > npouecce aKcnnyaTaumm
@ { MpoaneHue cpoka cny»6bl 060pynoBaHMNA
O,
7.2 NNak

MoKpbITUE NakoM pekoMeHOyeTca OM8 NpefoTBpalleHMA MoBpexXaeHnn n aedopmMaumin nnat npu
paboTe B 3aMblfIeHHbIX pabodnx cpefax. BHe 3aBUCKMMOCTU OT TAXKECTU HarpysoK, AOMNONHUTENbHOE
3alUMTHOE MOKPbITME MO3BONAET He TOMbKO MOBbLICUTb MPOYHOCTb PAOMOINEMEHTOB, HO M MPOONUTb
CPOK cny>kbbl 06opynoBaHWa B LeNoM. Jlak HaOeXHOo 3aluuiiaeT npeobpasoBaTeflb 4acToTbl UMK
YCTPOMNCTBO M/1aBHOMO MyCcka OT Mbi/in, YTO obecreymBaeT HbecrnepeboHyto paboTy NPOM3BOACTBA.

[MpenmyLLecTBa

YCTOMYMBOCTb K Mbln

Bblcokasa MexaHU4ecKas MPOYHOCTb PagMO31eEMEHTOB Ha
% neyaTHbIX NnaTax

it
@@ MpoaneHue cpoka cnyX6bl 060pynoBaHMNA

CpaBHeHlAe MOKPbITUA ONA NMedHYaTHbIX IMaT:. JTaK N KOMTIayH/[

JTak KoMnayHa

MpenmywecTBa

JeweBne koMnayHaa [ToBblleHHada yCTOI;Il‘Il/IBOCTb K BIaYXKHOM Cpene

[ToBblLEHHAA MeXaHMYeCcKas yCTOI;IbIl/IBOCTb
KOMMOHEHTOB Ha MeYyaTHOM nnarte

NMpuMeHeHUue

B cyxux 3anblfIeHHbIX MOMeLLEeHMAX B noMelLeHMAX C MOBbILLEHHOW BMIAYKHOCTbIO
N arpeccmBHOM cpeagom
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7.3 Mo)XapHbIN peXXUM

Mogenun MCI, ocHalweHHble dyHKLUMEN «[TOXKAapPHbLIN PeXXUM», UMET OKOHYaHMe «-FM» cornacHo
cucteMe o0603HavYeHUM, yKaszaHHOM B rMnaBe 2, a WX MoAdesfbHblM paa U MaccorabapuTHblie
XapaKTEPUCTUKM aHaANOrMNYHbl XapakTepuctukamMm mopenen MCI, He OCHalWeHHbIX MOXXAapPHbIM
peXMMoM. [JaHHaa GYyHKLMA MOXEeT COBMECTHO MUCMO/1b30BaTbCA B MOXapHbIX WKadax AOnsa
noogepXXaHusa noanopa BO34yxa, AbiMoydaneHud, ynpaBieHUa BbITSXHbIMW BEHTUAATOPAMMU,
YNpaBAeHUsa MNPOTUBOMOXAPHbIMKM HacocaMM. B MOMEHT aKTMBaLUUKM MOXapPHOMo pexumma
npeobpasoBaTesib YacTOTbl MPOOOMKAET CBOO PaboTy, HECMOTPSA Ha BO3MOXHOCTb MOBPEXAEHUS.

MoXapHbIM  pexXxnuM npegnonaraer paboTy npeobpasoBaTena 4acToTbl fa)ke B ciydae
BO3HWKHOBEHUSA OLINOBOK .

° BeHTnnatop
ObIMoyOaneHums

BeHTnnatop
rnognopa

KnanaHbl ObiIMOyOaneHus
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8. lononiHUTeNbHOe o6opyaoBaHMe

[ornonHutenbHoe obopynoBaHMe K NpeobpasoBaTeNnaM YacToTbl MO3BOISET MaKCUMMalbHO 3bPEKTUBHO
MCMNoib30BaTb GYHKLMOHA YCTPOMNCTB.

CeteBoW gpoccenb SMC duneTp p MoTopHbIN gpoccesb

e
MyneT ynpasnexna I»; TOPMO3HOM Mofy b
|

Opoccenb DC ; E:L TOPMO3HOM Pe3ncTop
8.1 TopMO3Hble MOAYNU

TopMo3Hble moaynu FCI-BU ob6ecneynBatloT nogady a/1eKTPO3HepPrmn,
BblpabaTbiBaeMoM B MpoLecce TOPMOXEHWs 3MeKTpoaBuraTens, INSTART
Ha TOPMO3HOM  PEe3UCTop, TrapaHTUPYs  HopMasbHylo  paboTy
Npeobpa3oBaTesns HacTOTbl U APYroro o6opyaoBaHMSA.

Topmo3Hom ™Moaynb FCI-BU  WKMPOKO MCNonb3yeTca B CXeMax
ynpasneHusa nudtamu, NogbeEMHbIMU KpaHaMU, MPOM3BOLACTBEHHbIMU
MexaHM3MaMU, LWaXTHbIMKU MOObEMHbBIMU arperatamu, LeHTpudyramu,
HACOCHbIMMK arperataMmm ona HedTAHbIX MECTOPOXKAEHUW U 4.

Mopagenb HoMMUHanbHbIN TOK, A MukKoBbIN 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

8.2 TopMO3HbIe pe3unUcTopbl

TopMO3HOM pe3UucTop obecrnedrBaeT BO3MOXHOCTb BbICTPOM OCTaHOBKM 2MeKTpoABUraTens B Ccrydasax
TOPMOMXEHUA C MOMOLLbID NpeobpasoBaTens 4acToTbl. B mpoLecce TOPMOXEHUA 3MeKTpoaBMraTend
ero sHeprua paccemBaeTca Ha BMOKe PEe3UCTOPOB, KOTOPLIM, B CBOK o4depedb, MOAKMYEeH K LKHEe
MOCTOSIHHOTO TOKa Ha NpeobpasoBaTeNlb YacToTbl, UYTO AaeT 3aluUTy Mpeobpas3oBaTesnto YacToTbl OT
aBaPUIMHOIO OTKOYEHWS MO NPUUYMHE NepeHanpaxXeHus.

TopMO3HOM pe3ncTop Heo6xoaAMUM B crniy4yasix, Korga: - ConpoTtumerieHmne: 3 OM - 600 OmM

- HeobxoaMMo boree a3ddeKTUBHOE TOPMOXKEHME; - MowHocTb: 80 - 3000 BT

- €CTb MHEPLMOHHAsA Harpy3Ka Ha afieKTpoaBuraTens; - Kepamunueckaa mogenb

- UMeeTCsa BO3MOXHOCTb MepeHanpa>keHma. - Knacc 3awmTbl: IPOO

TOPMO3HblE PE3UNCTOPLI ABMAAIOTCA AOMOMHUTENIbHOM OMUMEN W PEKOMEHOYKTCHS K YyCTaHOBKe MNpu
HEeoBX0OMMOCTU 3aMedSIEHNA TOPMOXKEHUS 3NeKTpoaBMraTensd ¢ TOPMO3HbIM MOMEHTOM M bonee

TOPM.

20% OT TOPMO3HOIro MoMeHTa M,

M.
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8.3 Tabnuua nog6opa TOPMO3HbIX MOAY/IEN N TOPMO3HbIX PE3UCTOPOB

PekoMeHayeMoe TOPMO3HOE COMPOTUBIIEHUE PekoMeHayeMoe TOPMO3HOE CONpPOTUB/IEHUe
ANSA HacocoB, BEHTUNATOPOB, TOKAPHbIX U ANSA KPaHOB, NOAbEMHbIX MEXaHU3MOB,
¢dpesepHbIX CTAaHKOB, A,bIMOCOCOB M Np. KOHBeKnepos
Monenb (K.op, < 1:0, MB = 10%) (1.3 =K, $14,30 <TB s 40%)
HomuHan Kon- UTtorosoe HomuHan Kon- UTorosoe
TopMosHo# pe3suctopa Bo* 3HayeHue TopMOo3HOi pe3suctopa Bo* 3Ha4yeHue
MoaynE Oom KBT wr. | Om | kBT MoayrE Oom KBT wT. OmM | 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 | 016 1 200 | 0.J6 | BcTpoeH 200 | 016 1 200 | OJle6
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 | BctpoeH 80 0.4 1 80 0.4
MCI-GO0.75-4B BcTpoeH 600 | 0OJ6 1 600 | 0.16 | BcTpoeH 600 | 016 1 600 | 016
MCI-G1.5-4B BcTpoeH 400 | 0.25 1 400 | 0.25 | BcTtpoeH 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 BcTtpoeH 180 0.6 1 180 0.6 | BctpoeH 80 0.4 6 120 24
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 BcTpoeH 120 1 2 60 2 BcTpoeH 40 25 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 n 3 9 n 27
MCI-G45/P55-4 FCI-BU-100 40 25 3 133 7.5 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 8 125 | 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 4.2 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 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 1 3 14 31 42
MCI-G220-4F FCI-BU-100 n 3 16 2.75 48
MCI-G220/P250-4F FCI-BU-100 n 3 16 2.75 48
MCI-G250/P280-4F FCI-BU-400 n 3 18 244 | 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

* BO3MOXHbI pa3fiMyHble cnocobbl coegUHeHUa TOPMO3HbIX Pe3MCTOPOB (NocneaoBaTeibHoe, NapannenbHoe, cCMellaHHoe)
TopMo3Hble pe3ncTopbl Ana NpeobpasoBaTenei YacTtoThl (MB > 30%) MoLLHOCTbIO cBbille 160 KBT 1 (MB < 10%) MOLLIHOCTbIO CBbILLe

315 kBT nogbupatoTca rno 3anpocy.
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8.4 CeTeBble U MOTOPHbIE Apoccenu

CeTeBble [APOCCENIU MCMOMb3YIOTCA AONA CHMXKEHUA 6POCKOB TOKOB BXOAHOM LEMNM 4YacTOTHOrO
npeobpasoBaTend, MpU KonebaHUAX HaMNpPsKeHUsa B CeTW, a TaKxe [ON4 CHMXKeHUda Bblibpoca
FapMOHUYECKMX UCKaXeHUM B CeTb OT Npeobpas3oBaTtens 4acToTbl.

MoTopHble apoccenu npefHasHayYeHbl 419 CHMKEHMS CKOPOCTU HapacCTaHMA BbIXOOHOIO HamnpaXeHus
Ha BbIXo4e YacTOTHOro NpeobpasoBaTeNns, CHMUXKAIOT BbIOPOCH! HaMps»XeHWs Ha KneMMax asuratena rnpw
MCMOMb30BaHUU ONUHHOIO Kabensa asuraTtens (cBbile 40-60 MeTpoB). TakyKe CHUMMKAKT PUCK MOMOMKMU
BbIXOOHbIX CUMOBbIX Lienen npeobpasoBaTena Npu aBapuHbIX CUTyaLMax: mpoboe U3onsaumm asmratens,
KOPOTKOM 3aMblKaHMW.

MapameTp CeTeBoOM gpoccenb MoTopHbIN gpoccenb
Pabouas yacToTa, Iy, 47 - 63 0-60
Ownana3oH MoLHOCTUK, KBT 2.2 ~630

400 £15%
Pabouee HanpskeHue, B

690 +15%
MakcuManbHbIv ToK, A 1.5x I (60 ¢)

Cnoco6 oxnaaeHus EcTecTBeHHOe BO3OyLLIHOE

Pabouas TeMnepaTypa oT -10 go +40 °C*

NcrnonHeHne OTKpbITOE

IPOO

CreneHb 3aWmThbl

PexknM paboTbl MpoaoMKUTENBHbIN

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

AMC ounbTpbl  (OGUNLTPLI 3M1eKTPOMAarHMTHOM COBMECTUMOCTM) cny>aT [ONna CHWMKeHUs
BbICOKOYACTOTHbIX MOMEX B CeTb OT YacCTOTHbIX Mpeobpa3oBaTesien AN COOTBETCTBUS TpebyeMbiM
CTaHOAPTaM CETU.

INSTART
Ceresoh MC dwnerp.
Copua IEF.

MapameTp CeteBoi IMC dunbTp MapameTp CeteBoi IMC punbTp
Pabo4asa TeMnepaTypa oT -25 0o +80 °C Pa6o4as YacToTa, Ny 50
CTeneHb 3aWmnTbl IPOO Ownana3oH MoLWHOCTK, KBT 0.75 ~ 315

PexxM paboThbl

MpoaonXuTenbHbI

Cnocob6 oxnaaeHus

EcTectBeHHOe BO3OyLLHOE

18

Pabouee Hanps»keHue, B

1~230 £15%
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8.6 Tabnuua nop60pa ceTeBbiX, MOTOPHbIX apoccenen n SMC bunbTpos

MoluHocTb, KBT CeTeBoit MOTOPHbIA
Mopenb 3MC dunbTp
G P Apoccenb Apoccenb
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-2.2/5.1-4 IEF-1.5/5.0-4
MCI-G1.5-4B 15 - ISF-2.2/5.8-4 IMF-2.2/5.1-4 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
- 1 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
- 185 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
- 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
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
- 920 ISF-90/180-4 IMF-90/176-4 IEF-90/180-4
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
1o - 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
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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-375/714-4 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

8.7 NMynbThbl ynpaBrieHUs

MNynbTbl ynpaBneHua (MY) npenHasHadeHbl ONg noaktodeHUda K npeobpasoBaTendM 4acToThl,
yCTpOWCTBaM M/J1aBHOro nycka w wkadaMm ynpasneHud. [lynbTbl ynpaBAeHWs MNO3BOMASIOT
pacwmpuTb dyHKUMOHAN 06OpYyAOBaHUS, pPeann3ys BO3MOXHOCTb OMCTaHLUMOHHOIO yrpaBneHusa
obopynoBaHMeM, a TakxKe, B 3aBUCUMOCTW OT Moaenu MY, ocylwecTBAA9Tb MOHUTOPUHT NapaMeTpoB,
perynmpoBKy o60pOTOB M 0TOGpaXkaTb COCTOAHME B/1eKTPpoaABMIraTens.

- MY-1-ogHoOMecCTHble 1Y,
- [Y-2 — oByXMecCTHble 1Y,
- [Y-3 — TpexMecTHble [1Y;

- [TY-4 — yeTblpexMecTHble TTY. & i O ‘
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