INSTART
FCl

NMPEOBPA3OBATEJIN HACTOTDbI

instart-info.ru



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. MpenMyLLecTBa Nnpeobpa3oBaTenemn
YyacTtoTbl cepuun FCI

MpeobpazoBaTtenu YactoThl INSTART cepum FCl crnpoeKkTupoBaHbl U pa3paboTaHbl B COOTBETCTBUU C
BbICOKMMM CTaH4apTaMu COBPEMEHHOW POCCUMNCKOM MPOMbILLIEHHOCTHU.

INSTART cepumn FCl — 3To npeobpasoBaTenin YacToTbl BbICOKOIO KadyecTBa, He YCTyrnatoLllme M3BeCTHbIM
MWUPOBbIM aHanoraM. @OyHKLKMOHANbHOCTb MpeobpasoBaTesie 4YacToTbl OaHHOM cepuk MNo3BoNAeT
MCMOMNb30BaTb MX B CaMbIX PasfMYHbIX 06MacTaAX: XMMUYecKad, HedTexmMmmyeckasd, Letofo3HOo-
OyMarkHas, LeMeHTHas, a TakXKe B CUCTeEMaX BOAOCHabXeHWs, Ha ra3onpoBoaax v T.4.

MpeobpazoBaTtenn 4dactoTbl INSTART cepum FCl npenHasHadeHbl ONF perynmnpoBaHUs CKOPOCTU U
MOMEHTA, KOHTPOMSA U 3aLLMTbl CUHXPOHHbIX M aCUHXPOHHbIX TPpeXdasHbIX a1eKTpoaBuraTenem.

YHUBEPCAJIbHbIE BEKTOPHbBIE NPEOBPA3OBATEJTN HACTOTDbI

/AN
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BbICTPAAd YCTAHOBKA MOMEHTA

NP UBMEHEHWUU HATPY3KHU

- BeKTopHbIW C 3HKOOEPOM:
CKOPOCTb peakumm <5 mc

- BeKkTOpHbIN 6€3 3HKoOepa:
CKOPOCTb peaKumnm <20 Mc

BbICTPAA U YOOBHAYA SKCIMJTYATALUUA
3aBoACKMe nMpefycTaHOBKM Oid
CTaHOapPTHbIX MPUMeHeHH

BCTPOEHHbIE YACbI PEAJTbHOIO
BPEMEHU*

DUKCHPOBaHME BpeMEHU AN KypHana
OLWMBOK U NpenynpexaeHuin*

YMNPABJIEHUE rPYMNMNown

AO 5 HACOCOB:

- KACKafHbI pexumM,;

- UMKIMYeCcKaa cMeHa HacocoB;

- aBTOMaTMYeCKoe NepekKodeHre npm
cboe B paboTte*

NOAKJTIOMEHUE OATHYUKA 3ALLAUTDI
OBUTATENA PTC

YnydlweHHaqa TennoBad 3almMTa ABuratens
Mo CUrHasy OT TeMrepaTyPHbIX 4aTY4NKOB
B 06MOTKax aneKkTpoaBuraTens
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*MpY NCNONb30BAaHWKM HACOCHOM MaThl pacwmpeHma FCI-WSP

MNpeobpasoBaTenm YactoTbl cepum FCI

C LUMPOKMM ONAMASOHOM MOLLHOCTEM ot 0,75 o 630 kBT

BbICOKWUI MYCKOBOW MOMEHT NPU
HU3KUX OBOPOTAX ABUIATENSA
- BeKTOpHbIN C 3HKOOEPOM:
180% npw O Iy,
- BeKkTopHbI 6e3 aHKoOepa:
150% npwm 0.5 'y

PABOTA B AIBYX PEXXUMAX:

~ . HaCOCHbIN;

- OOLLEMPOMBbILLINEHHbIW.

ONTUMAJIbHAA COBOKYIMHOCTb

3ALUTHBIX DYHKLIUNA:

- TOKOBad 3allMTa OT NeperpysKu
aBuraTens;

- TOKOBad 3allMTa MrHOBEHHOIo O0eNCcTBUS;

- 3alUMTa OBuUraTena oT neperpesa;

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

- 3alUMTa OT MeperpeBa BbIXOOHbIX
Kackaaos;

- 3alLUKTa OT MOBbILLUEHHOro UK
MOHMMXEHHOIO HanpPaAXXeHUs;

- 3alUKMTa OT MponagaHunsa dasbl Ha BXoae;

- 3alUMTa OT OLIMBOK Mepenaydyu gaHHbIX;

- 3alUKMTa OT MponagaHunsa ¢as Ha Bbixode.



2. DYHKLMUOHA/IbHbIE BO3SMOXHOCTH

PacwupeHHbi MUO-perynatop ¢ GyHKLMUEN CNALLENro peXXuma

ObecneumBaeT yrnpaBeHe CKOPOCTbIO /1eKTpoABMIraTeNa ANg Noaaep>KaHMa NMOCTOAHHOIO 3HaYeHM s
3aaHHOro NapamMeTpa (Hanpumep, gaBNeHUsa, TeMnepaTypbl UK pacxoga BoAbl).

BcTpoeHHble TanMepbl

[1Ba BCTPOEHHbIX TamMepa yrnpaBiaoT BXOOAHbIMU LMPPOBbIMU CUMHANaMmU U GOPMUPYIOT BbIXOOHbIE
BPEeMeHHbIe CUTrHasbl. TalMepbl MOIYT MCMOMb30BaTbCA Pa3aesibHO MM KOMOUMHUPOBAHO LMGPOBbIMM
CUrHanamm, opMUMpPYIOT BbIXOOHbIE.

Bbixoa Tanmepa 1

; } >
Bxop Tainmepa 1 5 | Taitmep 1
»~

KoM6WHMPOBaHHbIW BbIXOAHOM
curHan Tanmepa 1 un 2

Bxop Taitmepa 2 Bbixog Tamepa 2

\/
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OrpaHu4YuTeNlb MOMEHTA

MNoppepykaHme yCTaHOBNEHHOrO MOMEHTA My TEM OrpaHMYeHUa HaMPS»KeHUA U TOKa.

Pe3epBHOe KONMUpOBaHUe NapamMeTpoB

Nonb3oBaTeNlb MOXET WMCMOMb30BaTb PEe3epPBHOE KOMUPOBAHWME MapaMeTPOB C MOMOLLbIO MOAYIA
KOMMPOBaHUA, 4YTOObl BOCCTAaHOBUTb HACTPOWKM MpeobpasoBaTeNnid 4acToTbl B Cllydae OLIMBKM,
Bbi3BaHHOW cH60eM UMM HemnpaBUbHOW paboTol.

OrpaHuuuTenb TOKa

B cny4daax, ecnm TOK MpeBbllaeT YCTaHOBMEHHOE 3HaYeHWe 3allMTbl, BK/OYAETCa OrpaHUYMTENb.
OrpaHuU4YmMTEeNb TOKA MOXET yOep)XMBaTb TOK B YCTAHOB/EHHbIX Mpefenax Ang npenoTBpalleHua
BbIxoda npeobpasoBaTend YacToTbl B OLLUMOKY U 3alLMTbl 060pYO0BaHUA.

BcTpoeHHbin MJIK

BCTpPOEeHHbIN 4YeTbipexbagepHbIM Moaynb ynpaBneHuUa. Moaynb CrNpoOeKTUPOBaH TaK, YTO MOXKeT
MPOBOAUTL C/IOXXEHWE, BblYUTAHUE, YMHOXXeHUe, [OefieHune, OLeHKYy pa3Mepa W BbIMOSHeHue
MHTerpanbHbix onepaunn. Kaxkgasa onepaumna MMeeT YyeTblpe BXO4A M OOMH BbIXO4 MPAMbIX a4 peCcoB.

Bxop appeca A BCHO)KEHME Bbixop Taitmepa 1
bluMTaHNe >

YMHOXeHue
LeneHne
OueHka pa3smMepa
Bxop apgpeca B VHTerpanbHble Bbixog Tainmepa 2
onepayun >

\ 4

\ 4

MpoToKorsbl Nepenayun AaHHbIX

INpeobpa3oBaTerib YaCTOTbl MMeeT BO3MOXHOCTb CBA3M Mo npoTokonaMm ModBUS RTU, ProfiBUS DP.
ABTOMaTUUYECKUIN PErynaTop HanpshHXeHus

MNpenHasHadyeH Ong CTabunmM3aumm BbIXOOHOMO HamMpsKeHWs MNyTEM perynmpoBaHMsa Toka B OOMOTKe
BO3OYXKOEHMA, a Takke obecrnedmBaeT 3MEKTPOHHYIO 3aliMTy OT Meperpysks M nageHus 4acToTbl
BpaLLeHMs.

BcTpoeHHOe BUPTYyasnibHOE pesie 3aepPXXKU BpeMeHun

[19Tb BCTPOEHHbIX BMPTYaslbHbIX pene 3a4epP)XKM BpeMeHW A9 NpoBeLeHUA MPOCTbIX JTOrMYECKUX
onepaumm C cuUrHanamMm oT UMbPOBbIX BXOLOB WM OT MHOMOPYHKLMOHAMBbHbBIX BbIXOOHbBIX KIEMM.
Pe3ynbraT NormMyeckmx onepaunm MOXKET pacCMaTpPMBaATbCA B KadecTBe 3KBMBaNeHTa LMDPOBOro
BXOLHOIO CUIHama, a TakXXe MOXKeT BbIBOAMTHCA Ha MHOTOMYHKLMOHabHble BbIXOAHbIe KNeMMbl. Kpome
TOro, pe3ynbraThbl TOFMYECKMX OnepaLin MOryT BbIBOAUTLCA C 3a4EPXKOWM MO BPEMEHW 1 C onepaumen
oTpuLaHusa.
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3. TexHn4yeckKkoe onmcaHume

MapamMeTpbl

OnucaHue

[dmranasoH HanpaXXeHnsa 1M 4acToTbl Ha Bxo4e

3~ 380 B +/-15% 50/60 I

[dnanasoH HampsaXXeHUs 1 4acToTbl Ha BbIXoLe

3~ 0-380 B, 0-600 (3200) T4

[OwranasoH MoLLHoCTeM

0,75 ~ 630 kBT

Bxonbl yrnpaBneHus

6 UModPOBbIX BXOAOB (1 419 BbICOKOCKOPOCTHOMO MMMY/TbCHOIO
BXOLHOIO CUrHana +4 pacumnpaeMsbix)

2 aHanorosbIx Bxoga (+1 pacumpsaemblit)

BbixoObl yripaBneHus

2 penenHblx Bbixoaa

1 BbIXO[, C OTKPbITbIM KOJIIEKTOPOM (+2 pacLumpsieMbix)

2 aHanoroBbIxX BbIxoaa

1 UMMYNbCHbIN BbIXO,

MaHenb ynpasneHng

CbeMHasa

BcTpoeHHbI TOPMO3HOM MOoayb

15 KBT 1 HMxKe (18,5 ~ 630 KBT - onumoHanbHo)

MuTaHMe uenen ynpasrieHmna

24 B MOCTOSHHOIO TOKa C TOKOOrpaHMYBatoLen 3awmTtom 300 MA

CTeneHb 3alMThbl

P20

Tun oBuratenda

ACl/IHXpOHHbIVI oBurateslb

CUHXPOHHbIN ABUraTesnb

Tun ynpasneHund

V/F (ynpaBneHue HanpsxeHueM/Mactotown)

SVC (BeKTOpHOE yrnpaBreHne C Pa3OMKHYTbIM KOHTYPOM)

VC (BeKTOpHOe yrpaBneHume ¢ 3aMKHYTbIM KOHTYPOM)

PexxnMbl paboThbl

YnpaBneHme CKOpPOCTbIO

YrnpaBfeHne MOMeHTOM

CB93b

ModBUS (onumoHanbHo); ProfiBUS (onumoHanbHo)

OcCHOBHble GYHKLMMN

BbicTpoe orpaHmMyeHme Toka

BcTpoeHHoe BUpPTyabHOE pere 3afepyKKM BpeMeHu

BcTpoeHHbIV TanMep

BcTpoeHHbIM Moaynb BblUMCIEHN

ABapUINHbIM OCTAaHOB

OTcnexxunBaHue CKOPOCTM nMepen 3arnyCckom

BcTtpoeHHoe MUO-perynnpoBaHme

DyHKLUMa AVR

DYHKLMA Pe3epPBHOMO KOMMPOBaHUS (TOIbKO MPU MCMOMb30BaHNM
CceTeBOro NpoTokosna)

YOaneHHbI KOHTPOb

YnpaBfeHne HacocamMu

3aWwmnThl

MpeobpazoBaTenu YacTtoTbl cepun FCI

[MoBbILIEHHbIN TOK

[MoBblLleH HOG/I'IOHVI)KeHHoe HanpaxeHne

3aMblKaHMe Ha 3eMIto

MponagaHue ¢asbl

Meperpyska oBuratens



4, TeXxXHUN4YeCcKune XxapakKTepucTukum

Cucrema o60o3HavyeHusa

AOMNONMHUTENbHbIE ONunKn

———————————————————————————————————————

MoKpbITHE |
KOMMNayHpA, :

XXX -

23 45

GY/PY - 4 BF + XXX -ZZZ + C3C +
6 7 8 9 10

_______________________________________

1. Cepusa
2. PexxuM G - 06LLenpoMblLLIEeHHbIN*
3. MowHOCTb aneKTpoasmratena (KBT) on4a
obLenpoMblLIeHHoro pexmnma (G)
4. PeXkmM P - HacoCHbIN**
5. MowHocTb anekTpoasuratend (kBT) onga
HacocHoro pexmma (P)
6. HOMMHanbHoOe Hanpsa)xeHue:

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

4:3~ 380 B+ 15%, 50/60 I
7. BCTPOEHHbIM TOPMO3HOM MOoay b
8. BCTpoeHHbIM gpoccenb MOCTOAHHOIO TOKa
9. lNnaTbl paclmMpeHmna (aBnseTca onumen ang
npeobpasoaTenen YacTtotbl cepum FCI un LCI)
10. JononHUTeNbHOE 3alWLMUTHOE MOKPbITUE NaT
NakoMm
11. 3aWwmMTHOE MOKpPbLITME MAaT KOMMAayHOOM

*O6LenpoMblLLNeHHbI pexum (G)

Mcnonb3yeTca C HarpyskoW C MOCTOAHHbIM — BpaLLAloLLMM
MOMEHTOM. B 3ToM cnydae BenuuMHa BPaLLAloOLLLEro MOMEHTA],
HeobxoAMMOro Ona npwBeneHWa B AENCTBME KaKoro-nmoéo
MexaHWM3Ma, MOCTOAHHA HE3aBUCKMO OT CKOPOCTM BPaLLEHMS.
[MPUMEpPOM TaKoro pexxmma paboTbl MOMYT CIYXKUTb KOHBeMepPbI,

SKCTPYyOepbl, KOMMPeCCopbl, CKBa>XMHHble HaCOChbl.

**HacocHbIv pexxmnm (P)

Mcnonb3yeTca C Harpy3kom C MepeMeHHbIM — BpallatoLyMm
MOMEHTOM. DTOT MOMEHT MMEET OTHOLLEHWME K HarpysKaMm, Ans
KOTOPbIX TPebyeTca HU3KMM BPaLLaloLLMN MOMEHT MNP HN3KOW
YacToTe BpalLeHWa, a NMpW yBeIMYeHUM CKOPOCTU BpalleHUs
TpebyeTca 6onee BbICOKMI BPaLLAOLWMA MOMEHT. TUMUYHbBIM
NPVYMEPOM TaKOro pexuma aBNAITCA HacocCbl (Hacocbl C
BbICOKUM MYCKOBbIM MOMEHTOM HeobxoduMo noadupaTb Mo
obLenpoMbIlLNeHHOMY pexknMy (G); K TaKMM HacocamM MOXHO
OTHECTWM CKBa*KMHHbIE HAaCOCbl, HACOChI 1A NepeKayKm BA3KMX

YKNOKOCTEM, BaKyyMHble HAacOoChl).
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Mopenb HoMuHanbHbIN | COOTBETCTBYIOLLUIA
npeoGpasoBaTenq TOK Ha BbixXxoae ABUrartenb
4yacToTbl (A) (xBT)
G P G P
3~ 380 B +15%, 50/60 Ty
FCI-G0.75-4B 23 - 0,75 -
FCI-G1.5-4B 37 - 15 -
FCI-G2.2-4B 5] - 22 -
FCI-G4.0/P5.5-4B 88 13 4 55
FCI-G5.5-4B 13 - 55 -
FCI-G5.5/P7.5-4B 13 17 55 75
FCI-G7.5/P11-4B 17 25 7,5 1
FCI-G11/P15-4BF 25 32 T 15
FCI-G15/P18.5-4BF 32 37 15 18,5
FCI-G18.5/P22-4 37 45 18,5 22
FCI-G22/P30-4 45 60 22 30
FCI-G30/P37-4 60 75 30 37
FCI-G37/P45-4 75 90 37 45
FCI-G45/P55-4 90 110 45 55
FCI-G55/P75-4 110 152 55 75
FCI-G75/P90-4 152 176 75 90
FCI-G90/P110-4 176 210 90 10
FCI-G110/P132-4 210 253 110 132
FCI-G132/P160-4 253 300 132 160
FCI-G160/P185-4 300 340 160 185
FCI-G185/P200-4 340 380 185 200
FCI-G200/P220-4F 380 420 200 220
FCI-G220-4F 420 - 220 -
FCI-P250-4F - 250 - 480
FCI-G250/P280-4F | 480 540 250 280
FCI-G280/P315-4F 540 600 280 315
FCI-G315/P355-4F 600 680 315 355
FCI-G355/P375-4F 680 710 355 375
FCI-G375-4F 710 - 375 -
FCI-G400-4F 750 - 400 -
FCI-P500-4F - 930 - 500
FCI-G500-4F 930 - 500 -
FCI-G630-4F 1200 - 630 -
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5. TexHun4yeckana cneundukaumsa

KoMmnoHeHT

XapaKTepucTuka

PexxnMm ynpasneHua

YrpasneHue HanpsxeHuem/mactotomn (V/F)
BekTopHOe yrnpaBneHme C pa3oMKHYTbIM KOHTYpoM (SVC), 6e3 aHkogepa
BekTopHoe ynpasneHue ¢ 3aMKHyTbIM KOHTYpoM (VC), ¢ aHKooepOM

PaspelueHme no yacrtorte

LndpoBoe 3HaueHme 0.02%; AHanorosoe 3Ha4veHume 0.1%

Kpusas Hanps>keHus/MacToTbl (U/f)

NnHenHag, KBagpaTuUdHag, Mo BoibpaHHbIM 3HaYeHUAM: Hanps»eHue/dactoTa (V/F)

MeperpysoyHasd cNoco6HOCTb

Pexxknm G: 60 ¢ npm 150% HOM. ToKa; 3 ¢ nNpu 180% HOM. TOKa
Pexknm P: 60 ¢ npu 120% HoM. ToKa; 3 ¢ npu 150% HOM. ToKa

[MyCKOBOW MOMEHT

PexxuM G: 0.5 M/150% (SVC) O M1/180% (VC)
Pexxum P: 0.5 M1/100%

[uanasoH perynmpoBKM CKOPOCTH

1100 (SVC); 11000 (VC)

TOYHOCTb MOCTOSAHHOM CKOPOCTH

+0.5% (SVC); £0,02% (VC)

MecTo ycTaHOBKM

MpeobpazoBaTenu YactoTbl cepum FCI

@ | TOYHOCTb ynpaBieHUa MoMeHToM | 5% (VC)
=
5 KoMneHcaumsa MOMeHTa PyuyHaa koMmneHcauma MmomeHTa (0.1% ~ 30.0%), aBToMaTu4yecKas KoMrneHcauma MoMeHTa
g .
g Pexxnm ynpasneHusa MaHenb ynpaBneHus, knemMmbl yrpasnermsa, ModBUS, ProfiBUS
E' MuTaHWe Lenewn ynpasieHns 24 B NOCTOAHHOIO TOKa C TOKOOrpaHu4mBatoLen 3awmtomn 300 MA
>
Bxonbl ynpasneHus 6 UModpPoBbIX BXoAHbIX kKneMm (DI1-DI6, NPN/PNP). Knemma DI6 - MMMybCHbIN BXOL.
C nnatom paclimpeHuns |/O1 gononHuTensHo 4 Lndposbix Bxoda (DI17-DI10)
MPUMEYAHMUE: ona nutaHua curHanoB DIT~DI6 MOYKHO MCMoNb30BaTh BCTPOEHHbIM
NN BHELWHWUM UCTOYHUK NMUTaHKMA, 019 NuTaHmg knemm DI7-DITO MOXXHO MCMonb30BaTh
TOMbKO BCTPOEHHbIN UCTOYHUK MUTaHUA
2 aHanorosbix BxoAa (VF1, VF2) ¢ ananasoHoM O ~ 10 B wunu 0/4 MA ~ 20 MA
C nnatoM pacwmpeHuna I/O1 gononHutensHo 1 aHanorosbin Bxog, (VF3) ¢ AManasoHoMm
0~10B
Bbixoabl ynpaBneHmns 1 MHOrodyHKUMOHanbHbIN (YO) LMdPOBOM BbiXo, (TakXKe MOXKET 6biTb MCMO/Ib30BaH
B KayecTBe UMMYbCHOMo Bbixoda FMP go 100 k). C nnaTto paclumpeHuns 1/01
OonoaHUTeNbHO 2 UndpoBbix Bbixoda (YOI, YO2).
MPUMEYAHMUE: YO 11 FMP nmetoT eanHbin pasbeM YO/FMP, Mo3TOMY OfHOBPEMEHHO
MOXHO MCMOMb30BaTb TOIbKO CUIMHAM OAHOro TUMa.
2 penenHbix Bbixoga (T1,T2) o 3 A
2 aHanorosbix Bbixoda (AO) ¢ ananasoHom 0/4 ~ 20 MA nnn 0 ~10 B
MHdopMaums o paboTte 3afaHHasa YacToTa, BbIXOQHOM TOK, BbIXOOAHOE HanpsaXeHue, HanpseHue LWnHbI
= MOCTOAHHOMO TOKa, BXOAHOW CUIHan, 3HadeHne curHana obpaTtHom cBaA3K, TeMnepaTtypa
§ MoLyNs, BbIXOAHAs YacToTa, CKOPOCTb ABMUraTens 1 np.
tzu OTobpaykeHMe 00 32 NapaMeTPOoB KHOMKOM >>
s
o | "Hdopmauma o6 owmnbrax CoxpaHeHue nHGopMaL MK O Tpex MocnefHUX Hemonaakax, BO3HWKLLKWX BO BpeMs
é pPaboTbl. B Ka)kO0M 3anmcK o HernmonaaKe yKasblBaeTCs YacToTa, TOK, HanpseHue
LUMHbI U COCTOSIHME BXOQHOIO/BbIXOAHOIO CUMHasa KNeMMbl BO BPEMS BO3HUKHOBEHNS
Hemonaakm
3almTa NnpeobpasoBaTens [oBbILLEHHbIN TOK, MOBbILUEHHOE HaNpPsYKeHue, 3aLlmMTa OT HeMoMagKM Moaynew,
YacToThl MOHMYKEHHOE HaNpPaAXXeHWe, Neperpes, Neperpy3Ka, 3allmMTa OT BHELUHWX HEMOMa[oK,
o 3allMTa OT OLMBOK NamMaTn EEPROM, 3auimTa OT KOPOTKOrO 3aMblKaHWUA Ha 3eMJto,
~ 3alWmTa oT 06pbiBa Pa3
,5.' ABapuUmnHaa curHanmsayma 3alumTa BTIOKMPOBKOM, aBapPUMHbBIN CUTHAN neperpyskm
M npeobpasoBaTens 4acToTbl
KpaTkoBpeMeHHoe nponagaHune MeHee 15 Mc: HenpepbiBHas paboTa
nuTaHua Bonee 15 Mc: fonyckaeTca aBTOMaTUYeCKMIN Mepe3anycK
3 | TeMnepatypa oKkpy»katoLLero Ot -10 oo +40 °C (aKkcnayaTaums CO CHMMXKEHHbIMU HOMUHANbHbIMU XapaKTepPUCTUKaAMU
5 BO3Mayxa Npu paboTe npw TemMnepaTtypax oT +40 go +50 °C)
[}
O | TemnepaTtypa XxpaHeHMda Ot -20 po +60 °C
=
E Bna)xHOCTb BO3ayXxa He 6onee 95% oTH. BN. (6e3 koHOeHcaTa)
[¢]
5 BbicoTa/BnbpaLms Huke 1000 M, MeHee 59 m/c? (=0,6 g)
>

Bes arpeccmBHbIX M FOPIOYKX ra30B, MblIn KU MPOYMX 38FpQ3HeHVII;I
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DyHKLUUMU

KoMnoHeHT

XapaKTepucTuka

MNCTOUHWK 3a4aHMA YacTOTbl

14 TUMOB OCHOBHbIX MCTOYHMKOB YaCTOTbl M 14 TUMOB BCMOMOTraTe/IbHbIX MCTOYHUKOB.
MPUMEHSAIOTCA pasNMYHble PeXUMbI MepeKTtoHeHUS.

MCTOYHUK 3agaHUA MOMEHTa

14 TUMOB MCTOYHUKOB 3alaHMs BPaLLAOLLLErO MOMEHTA.

ANrOPUTM PasroHa M TOPMOXKEHUSA

4 MIMHEMHbIX peXkmnma (BbIbop ¢ MOMOLLbIO LIMdPOBbIX BXOAO0B), S-kKpuBada 1 v S-kpuead 2

ABapUMHbIN OCTAaHOB

MrHoBeHHoOe npepbiBaHUe CUMOBOW BbIXOOHOW Lienu npeo6paaoBaTer|q 4aCTOThbl

MHorocTtyneH4aTass CKOpOCTb

BbI60p 16 CKOPOCTEN C MCMOb30BaHMEM PAa3/IMUYHbIX KOMOUHAUMM CUTHAMOB Ha
KneMMax UMPPOBbIX BXOOOB

DyHKUMsa BcTpoeHHoro MJ1K

HenpepbiBHOE GYyHKUMOHMPOBaHME 16-CTyNMeHYaToOM CKOPOCTU, Ha KaXXOoM CTyrneHu
BpeMda yBeTMYEHUSA U CHMKEHUS CKOPOCTU U BpeMs GYHKLMOHUPOBaHWS MOryT
33faBaTbCs OTAENbHO

TONYKOBbLIN PEXNM YMNpaBeHMs

TOJ'IHKOBy}O 4YacCTOTy M BpeMd TONTHKOBOIO yBe/TMYeHUNA N YMeHblUeHWA CKOPOCTN
MOYXHO 3aaBaTb OTAE/IbHO. KpoMe 3TOro, MOXXHO HaCTPOUTb I'IpeMMyLLLeCTBeHHbIIH mnnm
Hel'lpeVIMyLU,eCTBeHHbIPI TONYKOBbIN pPexXnM B pa6oqu COCTOAHNU

KOHTpOsb CKOPOCTH BpaLLeHUs

I'lpeo6pa308aTenb 4HacCTOTbl HAYMHaeT pa60Ty C KOHTPOJ19 CKOPOCTU Halrpy3ku

KoHTponb dUKcUpoBaHHOM
ONUHBI U GUKCUPOBAHHOIO
paccTosaHua

(DyHKLI,IAﬂ KOHTPONA 3aJaHHOM ANUHbBI U 3a0aHHOIo PaCCTOAHNA peann3oBaHa Nnpu
nomMouwm MMNynNbCHOMO BXOOAHOIO CUIrHarsa

CDyH KUWNA CHEeTYMKa

MoacyeTt BXOOHbIX UMIMY/IbCOB 00 OOCTUXKEHUA YCTaHOBNEHHbIX 3HaYeHun

DYHKUMS yrpaBieH1s YacToTom
kone6aHmm

MpuMeHsieTcs B 060pyooBaHUN HAMOTKM TEKCTUNBHOW HUTU

BcTtpoeHHoe MANO-
perynupoBaHume

Mpouecc ynpaBrieHNd cucTeMom ¢ 3aMKHYTbIM KOHTYPOM

DYHKLKMA aBTOMATUYECKOro
perynatopa HanpsaxxeHua (AVR)

ObecneymBaeTca CTabnbHOCTb BbIXOAHOMO Hanps>XeHnd npu KonebaHmax
HaMNpa>XeHnd cetu

TopMOXKeHKe MOCTOAHHbBIM TOKOM

BbIcTpoe 1 paBHOMepHOEe TOPMOXKeHMe

KoMneHcaumsa NpocKanb3biBaHUS

KoMneHcaLumsa OTKIIOHEHWSA CKOPOCTU, BbI3BAHHOTO MOBbILLEHUEM Harpy3Kku

CkaykoobpasHad nepectpolka
YaCTOTbl

MpenoTBpalleHe BO3SHMKHOBEHNA MEeXaHNYECKOro pe3oHaHca HarpysKkm

KoHTposb BpeMeHn paboThbl

@yHKLI,I/Iﬂ aBTOMaTWMYECKOM OCTaHOBKM rlpeo6|oasoBaTen;| YacCTOTbl MPK OOCTMXKEHUIN
3adaHHOro BpeMeHn

BcTpoeHHoe BUpTyanbHoe pene
3a[lePXKKU BPEMEHU

MOXeT OCyLLEeCTBMATb YMPOLLEHHOE TorMYyeckoe NporpaMMmnpoBaHme dyHKLMNA
MHOTOdYHKLMOHAMNbHbBIX BbIXOA0B M BXOAOB LIMGPOBbLIX CUrHaMNoB. Jlornyeckmne
pe3ynbTaTbl MOryT OblTb 3KBUBaNEHTHbI GYHKLUMAM LMGPOBbLIX BXOAOB, @ TakxKe
BbIBOOAMUTBLCSH C MOMOLLBIO MHOTOMYHKLMOHAMNbHbIX BbIXOO0B

BcTpoeHHbI Tanmep

2 BCTPOEHHbIX TalMepa yNpaBagoTca BXOAHbIMU CUrHanamMm HaCTPOMKN BpeMeHu
019 Nodaum BbIXOAHOIO BPEMEHHOIro CUrHana. MICronb3yoTcs Mo oTaeNbHOCTU UMK B
KOMBUHaL MM

BcTpoeHHbIn Mooynb
BbluMCieHUmn

4-KOHTyprIl;I MoaoyIb BbIUYMCMIEHMI, BbIMOMHAIOLLMM CIIOXKEHME, BblUMTAHME,
YMHOXeHUWe, oeneHune, onpenerneHne 3HaYEeHUIN U MHTerpa’sibHble onepaunm

YnpaBrneHne Hacocamm

ABTOMaTWYeCKoe yNpaBfeHMe YeTblPpbMA OCHOBHbIMW HAaCOCaMU 1 OOHUM
pononHuTensbHbIM (¢ FCI-WSP)

O6MeH JaHHbIMK

[naTa ynpaBneHus He cHabXeHa BCTPOEHHbIM KOMMYHUKALMOHHbBIM MHTepdencom
RS485, TpebyeTca BHELIHAA KOMMYHWKaLMOHHAdA nnaTa pacwupeHus. MNnatbl
paclmMpeHma noaaep»KMBatoT CTaHOapPTHbIe NPOoToKkoNbl ModBUS RTU (nnata
pacwmperuna FCI-RS485) n ProfiBUS DP (nnaTa pacwunpeHusa FCI-DP)

[aTunk monoxweHusa (aHKogep)

MMnata ynpaBneHus He cCHabeHa MHTepdencoM AaTymKa NonoxeHusa, TpebyeTca
OoMonHUTeNbHaga niaTta pacwmpeHus. MNMnaTbl pacluMpeHmnsa MogaepPXmMBatoT
MHKPEMEHTHbIN AaT4YMK MoNoxxeHMa ABZ, MHKpPeMeHTHbIM gaTymkK nonoxeHnsa UVW un
pe3onbBep.

Twun oBuratens

ACMHXpOHHbIVI oBuratesnb 1 CI/IHXpOHHbII;I nsuratesb

OxnaxgeHusa

INSTART®

Bo3gylHoe oxnaxkgeHue
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6. CxeMbl noaknoyeHus

CTaHOapTHasa KOHOUIypaLuums Ana npeobpasoBaTtesien YacToTbl MOLLHOCTbIO A0 15 KBT (Mo pexkmmy G)

Hpoccernb .

MOCT. TOka  TOPMO3HOW
pesnctop

I [ N Lt

| e \

| %8 \\

P+ PB

|
L2 <8 S MpeobpasoBatenb
yacToTbl cepun FCI
L3—)/ T
Mo ymonuaHuo ncnonb3syeTcs P24V
BCTPOEHHbI NCTOYHUK c 1*
nuTaHus 24 B opP not
FM1
Lindp. Bxog 1~
DI1 GND
. 2
Lindp. Bxog —
Lindbp. Bxon 3 FM2
D3 | Knemmbl
| LUncbp. BXOR 4 DI4 LMPOB. BXOA0B GND
Lndp. Bxoa S DI5
YO/FMP
| Lindp. Bxog 6_— DIG
O6Lwmii O6Lwasn knemma

LUMdpoBoro curHana

BHeLlwHWI noTeHUmMomeTp
(1kOm, 0.5 BT) McTouHuk nutanus

aHarnor. curHana

Bxon 1
aHaroroBoro curHana

3emnsa
aHarnoroBoro curHana

OVEF2

Bxop 2
aHarnoroBoro curHana

P24V

Cnot 2**

Ly
0}

*Cnor 1:
nnarta paclumMpeHus BXogoB/BbIX040B U NpoTokonoB cesAsu - FCI-1/01
nnara pacwmpexus Bxogos/Bbixogos - FCI-1/02;

nnata pacLUMpeHns Ans MHXEKLMOHHON MaluuHbl popmoBanus - FCI-ZS;

nnaTa pacLumpeHus npoTokonoB cBa3u - FCI-RS485;
nnata paclumpeHus npoTokosnos cBsasun - FCI-DP;
nnarta pacwupeHus ans Hacocos - FCI-WSP.

*0ns YCTaHOBKW MJiaT pacllnpeHnd

MNpeobpasoBaTenm YactoTbl cepum FCI

|
|
j

TpexdaszHbin
ACMHXPOHHbIN
anekTpoasuratesb

Bbixoa 1 aHanoroBoro curHana
0~10 B/ 0~20 MA

Bbixoa 2 aHanoroBoro curHana
0~10 B/ 0~20 mA

YO (P2.1.20=1):
MHorogyHKLMOHanNbHbIV BbIXOA
C OTKpbITbIM KonnekTopom 48 B
noct. Toka 50 MA

FMP (P2.1.20=0)
MMnynbCuBHBIN BbIXOA,
0.01~100.00 Iy,

MHorogyHKLMOHanNbHbIN
penenHbIn Bbixog, T1

He 6onee 250 B nepem.Toka 3 A
He 6onee 30 B nocr. Toka 3 A

MHorogyHKLMOHanNbHbIN
penenHbIi Bbixog T2

He Gonee 250 B nepem.Toka 3 A
He 6onee 30 B nocr. Toka 3 A

BcTpoeHHbIn NCToYHMK
nMTaHus

24 B MoxeT bbITb
1Cnonb30BaH Ans NuTaHus
BHELLIHMX CXeM C TOKOM
notpebneHusi He Gonee
300 A



CTraHOapTHaa koHbUrypauma ana npeobpasoBaTenen 4acToTbl MOLLHOCTbIO OT 18,5 KBT (Mo pexxmmy G)

Topmo3HoW peancTop
I

Opoccenb o
noct. toka RLL ~~77 \RL2
FFWV\_‘DC%_‘ ¢ | DC-
/® TopMo3Hoi &
| |/ 1 moayne Y\
| 72— \ .
Boikntovatens TpexcpasHbiit
Pt ACUHXPOHHbIN
L1 17 . asuraternb
|
L2 /| S Mpeobpa3zoBaTtenb v
yactoTtbl cepun FCI
L3—/\/ T W
Mo ymonyanuto
ncnonb3yeTcsi PUY Cnort 1*
BCTPOEHHbIN UCTOYHUK
nutaHusa 24 B op
FM1 Bbixoa 1 aHanoroeoro curHana
Unbp. exop 1 DIl 0~10 B / 0~20 MA
GND
Lindop. Bxog 2 PR
Lndpp. Bxoa 3— FM2 BbIXoz 2 aHaroroBoro curHana
DI3 | Knemmbl
> LMEpPOBBIX GND 0~10 B/0~20 mA
P DI | mxonos YO (P2.1.20=1)
ndp. Bxoa 5 1.20=1).
Hycbp A DI5 MHorogyHKUMOHanNbHbIN BbIXOA,
Livcbp. Bx0n 6 YO/FMP O ¢ OTKPbITEIM KOonnektopom 48 B
4 Lvcbp. Bx0R 6~ DI6 noct. Toka 50 MA
. FMP (P2.1.20=0)
Obuiui COM ObLas knemma COM O ./ WmMnynbcuBHbIN BbIXOA
LMdPOBOro curHana 0.01~100.00 Ky
BHeLluHuWi noTeHuuomeTp TI1A
(1 kOwm, 0,5 BT) MCTOUHMK NuTaHus MHOquJyHKU,VlOHaﬂbelﬁ
+10V anaror. curana T1B peneliHbiii Bbixoa T1
He Gonee 250 B nepem.Toka 3 A
VF1 Bxoag1
aHANOroOBOMO CUrHana T1C He 6onee 30 B nocTt. Toka 3 A
GND 3ewmns
aHarnoroBoro curHana
VF2 Bxon2 T2A MHOrOcyHKLMOHAMbHbIlA
aHaroroBoro curHana penenHbIi Bbixoa T2
0-20 mA T2B O  He 6onee 250 B nepem.Toka 3 A
O P24V He 6onee 30 B nocT. Toka 3 A
T2C O / .
BCTpOEHHBIN UCTOYHMK
Cnor 2** nutanuns 24 B MoxeT BbITb
P24V MCMOb30BaH AMs NUTaHus
BHELLIHUX CXEM C TOKOM
coM notpebneHusi He Gonee

**Cnor 2:

300 mA

nnarta paclumpeHust ons aHkogepa ¢ auddepeHumansHeiMm Beixogamu - FCI-PG1;
nnarta paclumpenust ons aHkogepa ¢ kommytaumen UVW - FCI-PG2;

nnata pacwmpeHus ans 3HKogepa ¢ OTKpPbITbIM Konnekropom - FCI-PG3;

nnarta pesonbaepa - FCI-PG4.
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7. FabapuUTHbIE pa3Mepbl

BHewWwHUM BUA, Mogenb

Mopenb

npeo6pasoBaTens

YacToOTbl

UJ|B|F

MM

FCI-G0.75-4B

FCI-G1.5-4B

FCI-G2.2-4B

130 180 148

FCI-G4.0/P5.5-4B

FCI-G5.5-4B

155 225 173

FCI-G5.5/P7.5-4B

FCI-G7.5/P11-4B

200 300 185

[E

FCI-G11/P15-4BF

FCI-G15/P18.5-4BF

FCI-G18.5/P22-4

250 420 197

FCI-G22/P30-4

FCI-G30/P37-4

300 460 219

FCI-G37/P45-4

FCI-G45/P55-4

355 530 265

FCI-G55/P75-4

FCI-G75/P90-4

390 600 265

FCI-G90/P110-4

FCI-G110/P132-4

470 750 305

FCI-G132/P160-4

FCI-G160/P185-4

FCI-G185/P200-4

530 950 375

FCI-G200/P220-4F

FCI-G220-4F

620 1250 | 420

FCI-P250-4F

FCI-G250/P280-4F

FCI-G280/P315-4F

FCI-G315/P355-4F

700 1400 | 420

MNpeobpasoBaTenm YactoTbl cepum FCI

FCI-G355/P375-4F

FCI-G375-4F

FCI-G400-4F

FCI-P500-4F

FCI-G500-4F

FCI-G630-4F

I

1000 | 1800 | 520




8. AKceccyapbl
8.1 NaHenu ynpasneHus
CBeTOJ:I,VIO,D,HaS?l, CbeMHa4d MmaHes b ynpaBieHund npegHasHa4vyeHa angd nporpaMmMmmMpoBaHnNA

rlpeo6pa3OBaTenel7| YyacToTbl. [laHenb no3BondaeT OCyLLeCTBMATb 3alyCK, OCTaHOB, perynmnpoBaHuMe
4aCTOTbl K MOHUTOPUMHT MapaMeTPOB.

Mopgenb Mopgenb
FCI-KP-S FCI-KP-B
0,75-75 kBT 11-630 kBT

LED-naHenb LED-naHenb

8.2 MOHTa)>XHble KOMMJIEKTbI U vyannHuUTeslibHbie Kabenu

|_|pe,D,H33HaL‘IeHbI ONA YCTaHOBKWM U KpereHn4d naHenemn ynpasieHund.

BHewWwHUM BUA O603HaYeHue OonucaHue

MOHTa)XHbI KOMM/IEKT BKAOYAET MOHTaXKHYO paMKy ansa naHenum FCI-KP-S n
FCI-MK-S YOUHUTENbHbIV Kabenb.
PazmMep paMKu: WKpurHa 59 MM, BbicoTa 97 MM

MOHTaXHbIM KOMMIEKT BKAOYAET MOHTaXKHY0 paMky ana naHenu FCI-KP-B un
FCI-MK-B YONUHUTENbHbIN Kabenb.
Pa3smep paMKu: lWWnpuHa 72 MM, BblcoTa 136 MM

YOnuHUTeNbHbI Kabenb anga naHenm FCI-KP-S

FCI-EC-S
(1-10 meTpoB)

YanuHuTenbHbl kabenb anda naHenu FCI-KP-B

FCI-EC-B
(1-10 meTpoB)
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Mo,uyanaﬂ KOHCTPYKLNA MO3BOI4ET YCTaHOBUTbL OHOBPLEMeHHO ABe MJiaThbl paCLumpeva*.

C——

MEHIO

AW

13FQ188

it

FCI-PG2

KNeMMbl nofktoueHns | 1EMMbI NOAKNOHEHNA

FCI-PG4

\/
KneMMbl NoaKIro4YeHMSA

NnMTaHWA

\ 4
KNEeMMbl MOAK/THOUYEHNS
TOPMO3HOIo pesncTopa

* He pacnpocTpaHgaeTca Ha nnaty pacwmpeHmna FCI-WSP
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9.2 NMnaTbl pacwmpeHusda. OnmcaHue

MnaTta pacwmpeHnsa 4aBnaeTca LOOMOMHUTENBbHOM OnuMen, MPOoOaeTca TOMbKO B KOMMIEKTaLUKM C
npeobpasoBaTenemM yacTtoTbl cepum FCI.

BHeLWwHUM BUA, O603HauYeHue OonucaHue

MnaTa paclwmpeHns BXoooB/BbIXOA0B
4-KaHanbHbIN LmdbpoBon Bxog, (DI7~DI10);
FCl - /O 1-KaHanbHbIM aHanoroBbln BXof, (VF3);
2-KaHanbHbIN MHOTOPYHKLMOHAaNbHbIN BbIXOA C OTKPbITbIM
konnektopom (YOI, YO2).

KOMMYHUKaLMOHHbIM MHTepdenc RS-485 (SG+, SG-).

MnaTa pacwupeHmna onga aHkoaepa ¢ andbdepeHLmanbHbIMK
BbIXO4aMM

Fcl - pal MogpoepykmBaeT AnddepeHLumanbHbli BXoOHOM curHan A, B, Z
(MMHenHbIM OpanBep) 6e3 BbIXOOHOIO pa3aefeHna no Yactotam.
Makc. ckopocTb: 100 Kl

HanpsaxeHue nuTaHMa asHKogepa: 5B

[NnaTta pacwmpeHua ona aHkogepa ¢ kommyTaumen UVW
MopaepykmBaeT gnuddepeHLumanbHblii BXogHoM curHan A, B, Z, U, V, W
FCI - PG2 6e3 pasgeneHus no Yyactoram,

Makc. ckopocTb: 100 Kl

HanpsayeHue nutaHmna aHkogepa: 5B

[MnaTta pacwmpeHua Ang aHKoAepPa C OTKPbITbIM KOMNEKTOPOM
Mopoepykka BXO4HOMO CUrHana ¢ OTKPbITbIM KOM1eKTopoM A, B, Z
Makc. ckopocTb: 100 Kl

HanpsayeHne NuTaHna sHKkogepa: 248

FCI - PG3

[naTta pacwmpeHua ona pesofnbBepa
FCI-PGC4 Bbixon Bo36y»kaeHma 10 kI, 7 VRMS;
12-3HayHoOe pa3pelleHre 6e3 BbIXOOHOMO pa3aeneHuna no yactotamM

MnaTta paclimMpeHmnsa 4na MHXEKLUMOHHOM MallUHbl $OpPMOBaHMA
FCI - ZS 2-KaHanbHbIM LdpoBon Bxog, (DI7-DI8)
2-KaHanbHbI KOHBEPTUPYEMBbIM aHanorosbln Bxop, (G1-S1, G2-S2)

FCI - RS485 MnaTta pacwmpeHna ana nogaep»km npotokona ModBUS RTU

MNnaTa pacwupeHnsa ong nogaep>kkum npotokona ProfiBUS DP
FCI-DP CoBMecTMMa Co BCeMu Mofenamm npeobpasoBaTtesnier 4acToTbl
cepum FCI ¢ mogenu FCI-G4.0/P5.5-4B v Bbilue

MnaTta paclimMpeHmna ona HacocoB

nognepyaHue AaBneHmnsa B MHOroABUIraTeNbHbIX CUCTEMaxX
FCI-WSP (4 ocHOBHbIX Hacoca + 1 4OMONMHUTENbHbI HAacoC)

CoBMecCTKMa CO BCEMU MOAENAMU Npeobpa3oBaTenei YacToTbl
cepum FCI ¢ Mmopenu FCI-G5.5/P7.5-4B v Bblille
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9.3 KomnayHpa

Mpun paboTe ob6opydoOBaHUA B 3SKCTPEMalbHbIX (arpeccuBHbIX) pabouynx cpenax PekKoMeHOyeTCH
OOMONTHUTENbHAA 3aluMTa — CcreumasnbHoe TMOKPbITUE MedaTHbIX MfaT KoMmMayHAoM. [JaHHad
onuma aBngeTca Haumbonee onTUManbHOWM ONa obecrneyeHus HAOEXHOCTU paboTbl YaCTOTHbIX
npeobpasoBaTtenen Uin yCTPOWCTB MIaBHOIO MycKa B XECTKUX YCOBUAX U MpW BO3OENCTBUU OPYTUX
arpeccuBHbIX GaKTOPOB (BMara, Mbijib 1 T.M.).

MJTATbI C SALLWTHBIM MNMOKPbITMEM — 2TO OOCTYITHAH
AJTbTEPHATUBA KJITACCA 3ALLNTDBI IP54

[NpenmyLLecTBa

lNoBbllLEeHHaA MexaHn4Yeckas yCTOMYMBOCTb: 3PDPEKTUBHO
7% 3allMLLaeT oT BUbpaL M, BO3HMKAOLIMX B Mpolecce paboThbl

D
(i ', Bbicokas TennooTaava: yCTPONCTBO He HarpeBaeTcs B

~ -~ npouecce aKCcnnyataunm

MpoonieHne cpoka cny>6bl obopyaoBaHma

9.4 NNak

MoKpbITME NMakoM pekoMeHOyeTcs ONF NpenoTBpalleHUda noBpexaeHuin n gedopmaumit nnat npu
paboTe B 3aMbl/IeHHbIX pabodnx cpedax. BHe 3aBUCKMMOCTU OT TAXKECTM HarpysokK, AOMONHUTENbHOE
3alUMTHOE MOKPbITME MO3BONAET He TOMbKO MOBbLICUTb MPOYHOCTb PAAMO3NEMEHTOB, HO M MPOANNTb
CpOK cny>kbbl 06opyooBaHMa B LefoM. Jlak HageXHOo 3aluuiuiaeT npeobpasoBaTtesib 4YacToTbl UK
YCTPOMCTBO M/1aBHOTMO MyCKa OT Mbi/in, UTO obecrneynrBaeT becnepeboHyo paboTy NMPor3BOACTBA.

[NpenmyLLecTBa

YCTOMYMBOCTb K MblA

Bblcokaga MexaHn4yecKasa NpoYHOCTb PAaAMNOINEMEHTOB Ha
MmeYyaTHbIX rnMsaTax

it
MpoafieHne cpoka cny»6bl ob6opygoBaHma

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

Nak KamnayHp
MpeumMyLuecTBa
[eleBne koMnayHaa MoBblLLEHHAA MexaHMYecKasa yCTOMYMBOCTb
MOXHO BblOpPaTb KOHKPETHbIN BUA, MO, BallX Hy>KAbl Bbicokas Tennootnaya: pagmnosaieMeHTbl He

neperpeBaroTCd B npouecce aKcryaTaunm

YHMBEPCanbHOCTb: MOOXOAUT A4 BCex nniat

foe nyyiwe NPUMeHsTb

B cyxmx momMmeLleHunax B nomMewieHMax ¢ MoBbILLEHHOM BIAYKHOCTbIO
M arpeccmBHoOM cpenom

Mpeo6pazosaTtenu yactoTbl cepun FCI 15



10. JononHUTenbHoe o6opyaoBaHue

[ononHutenbHoe obopynoBaHMe K NpeobpasoBaTenaM YacToTbl MO3BOSISET MaKCMMalbHO 3bGEKTUBHO
MCcnonb3oBaTh GYHKLMOHAM YCTPOMCTB.

=

CeTeBOW Opoccenb OMC dunsTp MoTopHbIM Opoccenb

TopMO3HOM MOoayb
MyneT ynpaBneHua

TopMO3HOM pe3ncTop

10.1 TopMO3Hble MOoAyNn

TopMo3Hble ™Mopynu FCI-BU ob6ecrneymBatoT Mopady 3MeKTposHeprun, BbipabaTbiBaeMon B
npoLecce TOPMOXXEHWA 3MeKTpoaBuUratens, Ha TOPMO3HOWM Pe3nCTop, FapaHTUPya HOPMAalibHYO
paboTy NpeobpasoBaTensa 4acToTbl M Apyroro obopynoBaHMda. TopMo3Hon Mopynb FCI-BU wupoko
Mcrnonblyerca B cxeMax ynpasneHva nmdTtaMu, MNoAbeMHbIMU  KpaHaMKu, MPOU3BOLCTBEHHbIMU
MexaHM3MaMU, LWaXTHbIMU MOObEMHbIMKM arperataMmu, LeHTpUdyraMmum, HaCoOCHbIMK arperataMmun Ong
HedTAHbIX MECTOPOXOEHUIN U OP.

B npeo6bpasosaTtenu Yactotbl INSTART cepum FCl MolwHOCTbIO 00 18,5 KBT (B pexXrMe P) TOpMO3HOWM
MOAY/b BCTPOEH; On4a npeobpasoBatener MolHOCTbo 6onee 185 kBT TpebyeTca BHellHee
noaK/toYeHMe.

OonucaHue
Mopenb
HoMUHanbHbIN TOK, A NMukoBbIN 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
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10.2 TopMO3Hble pe3UcTopbl

TopMO3HOM pe3ncTop obecriedmBaeT BO3IMOKHOCTb ObICTPOM OCTaHOBKM 3/1eKTPpOoABMUIraTens B Clydasx
TOPMOYKEHUSA C MOMOLLbio MpeobpasoBaTesiad YacToTbl. B mpolecce TOpPMOXeHUs anekTpoaBuraTend
ero sHeprus paccemBaeTcsa Ha O/lOKe PEe3nCTOPOB, KOTOPbLIM, B CBOK odepefdb, MOOK/OYEeH K LUMHEe
MOCTOAHHOIO TOKa Ha MNpeobpasoBaTeflb YacToTbl, YTO AAeT 3alUMTy npeobpasoBaTesnito YacToTbl OT
aBapPUMHOIO OTKITIOYEHMS MO NPUYMHE MepeHanpaXXeHus.

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

- Kepamumueckaa mogenb

- Knacc 3awmtbl: IPOO

TOPMO3HOM pe3ncTop HeOBbXOAMM B CryYasax, Korga:

- HeobxoaMMo bonee 3dhPeKTUBHOE TOPMOXKEHUE;
- €CTb MHEPLUMOHHAA HarpysKa Ha anekTpoaBuMraTerb;
- UMEeeTCs BO3MOXHOCTb MepeHanps»xeHus.

TOPMO3Hble PE3UCTOPbl ABNAKOTCA OOMOAHUTENBbHOM OMUMEN U PEKOMEHOYITCA K YCTaHOBKe MNpu
HEeoBXOOMMOCTV 3aMefSIeHNA TOPMOYKEHWS 3NeKTpoaBMraTensd ¢ TOPMO3HbIM MOMEHTOM M oon. bonee
20% OT TOPMO3HOIro MOMeHTa M

M.

10.3 NMynbTbl ynpaBneHuUs

MynbTbl ynpaBneHusa (MY) npenHasHadeHbl 019 MOAKMOYEHUMSA K MpeobpasoBaTesidM 4YacToTbl,
YCTPOMCTBaM MJAaBHOIO nMycka W wWkadaM ynpasneHua. [lynbTbl yMnpaBfieHUs MNo3BOAAOT
pacwmpuTb GyHKLMOHAN 060OpPYyAOBaHUS, peanmnsys BO3MOXHOCTb AMCTaHLMOHHOIO yrpaBieHud
obopynoBaHMeEM, a TakxKe, B 3aBUCUMOCTK OT Modenu MY, ocylecTBAATb MOHUTOPUHI NMapaMeTpos,
perynmpoBKky o60pOTOB M 0TOGpaXkaTb COCTOAHME DM1eKTPOABMIaTeNns.
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10.4 Ta6bnunua nogb6opa TOPMO3HbIX MOAY/IEN U TOPMO3HbIX PE3NCTOPOB

PekomMeHayeMoe TOpMO3HOe
PekomMeHayeMmoe TOpMO3HOe
COrMpoOTUBIIEHME AJiS HACOCOB,
COMpPOTUBJIEHUE AJIS KPAaHOB, NOAbEMHbIX
BEHTUJIATOPOB, TOKAPHbIX U ppe3epHbIX o
Mogenb CTaHKOB, AbIMOCOCOB U Mnp MEXaHWU3MOB, KoHBEUepoB
' : (1.3 =K <1.4,30 <IB < 40%)
npeo6pasoBaTtens (K, op = 1.0, MB = 10%) ToPM
4acToTbl
HoMuHan | Kop- | UTOroesoe HomMuHan | kon- | UToroeoe
TopMo3HOM TopMoO3HOM
pe3ucTtopa | go* | 3HaueHue pe3ucrtopa | go* | 3HaYeHue
Moaynb Moaynb

OM | KBT | WT. | Om | KBT OM | KBT | WT. | Om | KBT
FCI-G0.75-4B BcTpoeH 600 0,16 1 600 | 0,16 | BcrpoeH 600 0,16 1 600 | 0,16
FCI-G1.5-4B BcTpoeH 400 0,25 1 400 | 0,25 | BctpoeH 400 0,25 1 400 | 0,25
FCI-G2.2-4B BcTpoeH 250 0,4 1 250 0,4 | BcTpoeH 250 0,4 1 250 0,4
FCI-G4.0/P5.5-4B BcTpoeH 180 0,6 1 180 0,6 | BcTtpoeH 80 0,4 6 120 2.4
FCI-G5.5-4B BctpoeH 120 1 1 120 1 BctpoeH 40 2,5 2 80 5
FCI-G5.5/P7.5-4B BctpoeH 120 1 1 120 1 BctpoeH 40 2,5 2 80 5
FCI-G7.5/P11-4B BcTtpoeH 180 0,6 2 90 1,2 BcTpoeH 15 2 4 60 8
FCI-G11/P15-4BF BcTtpoeH 120 1 2 60 2 BcTtpoeH 40 2,5 4 40 10
FCI-G15/P18.5-4BF BcTpoeH 40 25 1 40 2,5 | BctpoeH 40 2,5 6 27 15
FCI-G18.5/P22-4 FCI-BU-50 180 0,6 5 36 3 FCI-BU-200 15 2 6 22,5 2
FCI-G22/P30-4 FCI-BU-50 120 1 4 30 4 FCI-BU-200 3 3 6 18 18
FCI-G30/P37-4 FCI-BU-50 40 25 2 20 5 FCI-BU-200 40 2,5 12 13 30
FCI-G37/P45-4 FCI-BU-50 50 2 3 16,6 6 FCI-BU-200 n 3 9 n 27
FCI-G45/P55-4 FCI-BU-100 40 25 3 13,3 75 FCI-BU-200 3 3 12 9 36
FCI-G55/P75-4 FCI-BU-100 n 3 4 n 12 FCI-BU-400 n 3 15 6,6 45
FCI-G75/P90-4 FCI-BU-100 40 2,5 5 8 12,5 | FCI-BU-400 n 3 18 55 54
FCI-G90/P110-4 FCI-BU-200 40 25 6 6,6 15 2*FCI-BU-200 n 3 24 4,12 72
FCI-G110/P132-4 FCI-BU-200 n 3 8 55 24 | 2*FCI-BU-400 n 3 30 33 90
FCI-G132/P160-4 FCI-BU-200 T 3 10 4.4 30 2*FCI-BU-400 3 3 36 3 108
FCI-G160/P185-4 FCI-BU-200 40 25 n 3,6 275 | 4*FCI-BU-200 3 3 48 225 | 144
FCI-G185/P200-4 FCI-BU-200 40 2,5 12 33 30 4*FCI-BU-200 3 3 48 225 | 144
FCI-G200/P220-4F FCI-BU-200 n 3 14 31 42
FCI-G220-4F FCI-BU-200 n 3 16 2,75 48
FCI-G220/P250-4F FCI-BU-200 il 3 16 2,75 48
FCI-G250/P280-4F FCI-BU-400 n 3 18 2,44 54
FCI-G280/P315-4F FCI-BU-400 il 3 20 2,2 60
FCI-G315/P355-4F FCI-BU-400 n 3 22 2 66

* BO3MOXHbl pasnnyHble crnocobbl coegnHeHus TOPMO3HbIX Pe3NCTOPOB (rlocneuosaTeanoe, napannesbHoe, CMeLJJaHHoe)

TopMo3Hble pe3ncTopbl Aa NpeobpasoBaTene YacToTbl (MB < 40%) MolHOCTbIO cBbille 185 KBT 1 (MB < 10%) MOLLIHOCTbIO CBbilLe

315 kBT nogbupatoTca rno 3anpocy.
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10.5 CeTeBble 1 MOTOpPHbIE Apoccenu

CeTeBble ApPOCCENIU UCMOMNb3YIOTCA ANA CHUMKEHWUA 6POCKOB TOKOB BXOOAHOM LEeny 4YacTOTHOMO
Npu konebaHWAX HampsaKeHUa B CeTH,

npeobpasoBaTens,

FaPMOHMYECKMX UCKAXKEHWIN B CETb OT Mpeobpa3oBaTtesis YacToTbl.

MoTopHble apoccenu npegHasHadeHbl A9 CHYDKEHMA CKOPOCTU HapacCTaHMsa BbIXOQHOIMO HampshKeHna
Ha BbIXOOE 4YacCTOTHOrO MpeobpasoBaTend, CHMKAIOT BbIOPOCHI
MpPW MCMOMb30BaHMM O/MHHOIO Kabena gBuratensa (cebilie 40-60 MeTpoB). TakyKe CHMMXKAT PUCK
MOMTOMKM BbIXOAHbIX CUMIOBLIX Lienen npeobpasoBaTend rnpuv aBapunHbix CUTyaumax: npoboe nsonaumm

aBuraTend, KOpoOTKOM 3aMblKaHNI.

MapameTp

CeTeBoM gpoccernb

a TaKXe [Ona CHWXeHKdA Bbl6pOC8

Hamnpa>XeHnd Ha KleMMax OBuratesnid

MoTopHbIi Apoccenb

Pabouas yacToTa, Ny,

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 Bo3yLLIHOE

Pabo4asa TeMnepaTypa

oT -10 go +40 °C*

McnonHeHwe

OTKpbITOE

CreneHb 3amThbl

IPOO

PeXknM paboTbl

MPOOOKUTENbHbIN

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

10.6 CeteBou IMC dunbTp

OMC ounbTpbI

CTaHOapPTaM ceTu.

(dunnbTpbI

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

INSTART
Cereooh MC dwrerp.
Gepus IEF.

cny>xat agn4a

MapameTp CeteBoit IMC dunbTp MapameTp CeTeBoit SIMC dunbTp
Pabouasa TemMnepaTypa oT -25 go +80 °C Pabouyags yacToTa, Ny 50
CTteneHb 3alunTbl IPOO [Owvana3oH MoLLHOCTUK, KBT 0,75 ~ 315
Pexxum paboTbl MpofonKnTenbHbIV Pabouee HanpsxeHue, B 380-440

MpeobpazoBaTenu YactoTbl cepum FCI

Cnocob oxnaaeHus
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10.7 Tabnunua noabopa ceTeBbiX, MOTOPHbIX Agpoccenen n SMC dunbTpoB

Mogpenb MoLwHoCTb, KBT . .
npeo 6p::‘sosa-renn - CeTeBoOM MoTopHbIN 3MC
O6LenpoM. peXXMM | HacoCHbIW peXXxum apoccenb napoccenb dunsTp
Y4acCcTOTbl (G) (p)
FCI-G0.75-4B 0,75 - ISF-2.2/5.8-4 IMF-2.2/51-4 IEF-15/5.0-4
FCI-G1.5-4B 15 - ISF-2.2/5.8-4 IMF-2.2/51-4 IEF-1.5/5.0-4
FCI-G2.2-4B 2,2 - ISF-2.2/5.8-4 IMF-2.2/51-4 IEF-2.2/5.8-4
4 - ISF-4.0/10.5-4 IMF-4.0/8.8-4 IEF-4.0/10.5-4
FCI-G4.0/P5.5-4B
- 55 ISF-5.5/15.5-4 IMF-5.5/13-4 IEF-5.5/15.5-4
FCI-G5.5-4B 55 - ISF-5.5/15.5-4 IMF-5.5/13-4 IEF-5.5/15.5-4
55 - ISF-5.5/15.5-4 IMF-5.5/13-4 IEF-5.5/15.5-4
FCI-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
FCI-G7.5/P11-4B
- 1 ISF-11/26-4 IMF-11/25-4 IEF-11/26-4
1 - ISF-11/26-4 IMF-11/25-4 IEF-11/26-4
FCI-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
FCI-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
FCI-G18.5/P22-4
- 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 |EF-22/46.5-4
FCI-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
FCI-G30/P37-4
- 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
FCI-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
FCI-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
FCI-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
FCI-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
FCI-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
FCI-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
FCI-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
FCI-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
FCI-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
FCI-G200/P220-4F
- 220 ISF-220/425-4 IMF-220/420-4 IEF-220/425-4
FCI-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
FCI-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
FCI-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
FCI-G280/P315-4F
- 315 ISF-315/605-4 IMF-315/600-4 IEF-315/605-4
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11. CpaBHUTENIbHbIE XapaKTEPUCTUKU Npeobpa3soBaTtenien yactoTbl INSTART

HasBaHue cepua VCI cepwusa SDI cepua MCI cepwusd LCI cepusa FCI
[lManasoH MoLHOCTH, KBT 0.4 - 4.0 0.4 - 4.0 0.4 - 630 5.5-500 0.75 - 630
1dasa, 220 B 0.4-22 04-22 04-22 - -
3 dasbl, 380 B 0.75 - 4.0 0.75 - 4.0 0.75 - 630 5.5-500 0.75 - 630
YnpaBsneHue ckansipHoe/ YnpasneHue ckanspHoe/
YnpaBsneHue ckansipHoe/ YnpaBneHue ckansipHoe/ YnpaBsneHue ckansipHoe/
BEKTOPHOEe C Pa3OMKHYTbIM BEKTOpPHOE C Pa3OMKHYTbIM
Cniocob ynpasneHua BEKTOPHOE C BEKTOPHOE C Pa3OMKHYTbIM BEKTOPHOE C Pa3OMKHYTbIM
KOHTYPOM, BEKTOPHOE C KOHTYPOM, BEKTOPHOE C
PAa3OMKHYTbIM KOHTYPOM KOHTYPOM KOHTYPOM
2HKOOepOM SHKOOepOM
HecbeMHagq,
MNaHenb CbeMHaga CbeMHaga CbeMHaga CbeMHags

BbIHOCHagd MaHesb - onuunga

Tun gBuratenda

ACUHXPOHHbIN

ACUHXPOHHbIN

ACUHXPOHHbIN

ACUHXPOHHbIN

ACUHXPOHHbIN/CUHXPOHHbIN

BxogHag yacToTa, 'y,

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)

MNMeperpysoyHasa
CMocobHOCTb

150% ot |, ABMraTena s
TeueHuMe 60 ¢;180% oT |,
OBuratena B TedeHme 3 ¢

150% ot | aBuratensa B
TeueHune 60 c;180% oT ||
oBuratens B TedeHme 4 ¢

150% ot | aBuraTend s
TeueHmMe 60 ¢;180% oT |,
OBuratena B TedeHme 3 ¢

150% ot |, aBMraTens s
TeueHune 60 ¢;180% oT |,
OBuratena B TedeHme 3 ¢

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

120% ot |, aBWraTena B
TeueHune 60 ¢;150% oT |,
OBuratena B TedeHme 3 ¢

120% ot | ,ABWraTend B
TeueHune 60 ¢;150% oT |,
OBuratena B tTedeHme 3 ¢

120% ot | nBuratens B
TeveHwue 60 ¢; 150% oT |,
oBuratens B TedeHme 3 ¢

BCTPOEHHbIN MCTOYHUK
nuTaHmna

10 B, 10 MA, 24 B, 200 MA

10 B, 20 MA

10 B, 20 MA, 24 B, 300 MA

10 B, 20 MA, 24 B, 200 MA

10 B, 20 MA, 24 B, 300 MA
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nJojul-1ieisul

DOyHKUUU
YrpasneHue ckopocTbio/ o o o o o
MOMEHTOM
BcTtpoeHHbIM MNO-perynartop + + + + +
ABTOMaTUYeCKas
perynmpoBKa HanpsXxeHns + + + + +
(AVR)
BcTpoeHHbIN TanMep 1 1 2 2 2
OrpaHudnTeNb ToKa + + + + +
PerynmpoBka MOMeHTa - - + + +
::z;c;z;ome ynpasneHue 1 1 5 1 1(+4)
Konuyectso ckopocTen 16 16 16 16 16
MMAynbCHble BXOAbI/BbIXOAbI oNn 1/0 1/0 O(+1)/0(+1) 1N
AHaorosble BXOAbl/BbIXxobl 1N 1N 21 3/2 2(+1)/2
LndbpoBble BXxoabl/BbIXxoab 4N 5/ 5/0 6/1 6(+4)/1(+2)
PenenHble Bbixoabl 1 1 1 2 2
3alunTbl

3aLlmTa NO HanpPsaXXeHuo

+

TokoBad 3almTa

+

3awmTa oT Neperpesa M4

+

3alMTa OT NponagaHms das

+

KOMMyHMKaLI,MOHHbIe
BO3MOXXHOCTU

ModBUS BcTpoeH

ModBUS BcTpoeH

ModBUS BcTpoeH

ModBUS BcTpoeH

ModBUS - onuug,
ProfiBUS - onuwua

0.4 - 30 kBT (B pexxume P) -

5.5-30 kBT (B pexxume P) -

0.75 - 18.5 kBT (B pexkume P) -

TopMO3HOWM MOLYb BcTtpoeH BcTtpoeH BCTpPOEH; BCTpPOEH; BCTPOEH;
18.5 - 630 KBT - BHEeLwWHUM 30 - 500* KBT - BHEeLWHUM 18.5 - 630 KBT - BHELWHUN
MOHTaYHbI KOMMNNEKT Anga N N
naHenu ynpasneHua
CTeneHb 3aLlmTbl IP 20 IP 20 IP 20 IP 20 IP 20
O6LenpoMblLLNeHHble Ob6LenpoMblLNeHHble
BeHTnnauwma, O6LenpoMblLLNeHHble
O6LenpoMblLLNeHHble MexaHWM3Mbl, paboTa B MexaHW3Mbl, paboTa B
O6nacTb NpPUMeHeHUs o6 LenpoMbILLNEHHbIE MeXaHM3Mbl, yrpaBneHme
MexaHW3Mbl SHKOOEPHOM peXxknme, SHKOOEPHOM peXXmnme,
MexaHW3Mbl MOMEHTOM

ynpaesneHne MOMeHTOM

ynpasneHne MOMEeHTOM



OBOPYOOBAHMUE INSTART

MPEOBPA3OBATE/TN HACTOTbI

Cepwuga VCI

KOMMaKTHad
M SKOHOMUYHad cepud

Cepwuga SDI

SKOHOMWYHad cepund

OONMOJTHNTE/TIbHOE OBOPYAOBAHUE

TopMO3Hble MOLYA
HoMuHanbHbIN Tok: 15 ~ 200 A

TOpPMO3Hble Pe3ncTopbI

MouiHocTb: 80 ~ 3000 BT
ConpotuneneHue: 3 ~ 600 OM

Cepug MCI MoTopHble gpoccenu
cepung obliero MoLwuHocTb: 2,2 ~ 315 KBT
npUMeHeHnq

Cepuga LCI CeTeBble Opoccenm

YHUBepcasbHaga cepus
obLero npuMeHeHUs
C pacLUMpeHHbIMU GYHKLUAMMU

MolHocTb: 2,2 ~ 315 KBT

Cepug FCI

YHUBepcasnbHaga cepus
obLero npuMeHeHUs

DunbTpbl 2MC
MouHocTb: 0,75 ~ 315 KBT

YCTPOWCTBA MJIABHOTO MYCKA
[MynbThl yripaBieHUs

- OgHOMECTHble

+ [IByXMecCTHble

C@pl/lsfl SSl + TpexmMecTHble
cTaHpapTHas cepus + YeTblpexMecTHble

o6|_|_|,ero npMeHeHnqa

Cepwma SBI

CTaHpmapTHad cepud
o6LLero NpUMeHeHns
C 06BO[IHbIM KOHTaKTOpOM (6alinac)
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[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.



