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NMpoussoacTeo

HanpaBneHve no pa3paboTke U U3roToBMeHUIO mMpoaykuunm nog 6peHaoM INSTART ocHoBaHO Ha
6asze XonaowHra CeBepo-3anagHoe 3rekTpo-MexaHuyeckoe O6begumHeHue (C33MO) B 2014 rogay.
MHOToNeTHUI OMbIT PabOoTbl U U3yUYeHWe MPUBOLHON TEXHUKK €BPOMNenNCKUX BpeHO0B CTano OTrpaBHOM
TOYKOM ANA OpraHmM3aumm cobCTBEHHOro Npon3eoacTea. COBMECTHO C HayYHO-TEXHUYECKUM LIEHTPOM
kKoMnaHug INSTART paspaboTana v npoTecTUpoBania o6pasLbl U oTNaguia Npon3BoOLCTBO COOCTBEHHOM
npoayKLUMm, oTBeYatoLller MoTpebHOCTAM POCCUMCKOro PbiHKa.
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KauecTtBO

Bblcokoe KayecTBO W HaAEeXHOCTb MNpoAyKLUMKM [OOCTUraeTcd 3a CcYeT TuaTenbHoro oTbopa
npounsBoauTeNer KOMMEKTYIOLLMNX, KOHTPOMA TEXHONOMMYECKMX MPOLLECCOB M TOYHOMO BbIXOOHOMO
TECTUPOBAHWSA FOTOBbIX M3OeUM. [TOCTOAHHbIE MHYKeHEePHbIe N3bICKAaHMSA M 06paTHasA CBA3b OT KOHEUHbIX
rnofib3oBaTeNier MoMoratoT HernpepbiIBHO COBEpPLUEHCTBOBATb BbiNyckaeMoe obopynoBaHue. Cnyrkba
TexHm4yeckom nogaep>Xkm INSTART oKa3blBaeT BbICOKOKBANIMOULIMPOBAHHYKO MOMOLLb Ha BCeX 3Tamnax:
oT noabopa obopyAoOBaHMSA Mo KOHKPETHble 3a4a4yM 00 BBOAA ero B aKcrnayaTauuto. Lnpokasa ceTb
CepBUCHbIX LeHTpoB U CepBUCHbIX NapTHepoB INSTART obecneymBaeT ornepaTUBHOE BbIMOHEHME
YCNyr Mo nycKoHanagke, TeXHMYeCKoMy 06CNY»KMBaHMIO, AMATHOCTUKE M MOCTrAaPaHTUMHOMY PEMOHTY
obopynoBaHUs.
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LleHa

[ocTynHaa HageXXHOCTb — 3TO BEKTOP PasBUTUS M KOMIMJIEKC MeponpuaTtui, Gnarogaps KOTOpoMy
koMnaHua INSTART rapaHTUPYeT KOHKYPEHTOCMOCOOHYIO LieHY MPU BbICOKOM KadecTBe MpoayKLUu.
Hanuure npenctaBUTenbCTB U cknagos INSTART BoO Bcex KpynHenlunx ropogax Poccum, Pecnybnvke
Benapycb 1 KasaxcTtaHe MoO3BOMFAET ONTUMU3MPOBATb 3aTPaTbl Ha JTOTUCTUKY U GOPMMPOBATb MMOKYLO
LLeHOBYO MOMUTUKY 19 KITMEHTOB.
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1. MpenMyLlecTBa Nnpeobpa3oBaTenemn
YyacTtoTbl cepuun FCI

MpeobpazoBaTtenu YactoThbl INSTART cepum FCl crnpoeKkTUpoBaHbl U pa3paboTaHbl B COOTBETCTBUU C
BbICOKMMMU CTaH4apTaMu COBPEMEHHOM POCCUMNCKOM MPOMbILLIEHHOCTU.

INSTART cepumn FCl — 3To npeobpasoBaTenin YacToTbl BbICOKOIO KadyecTBa, He YCTyrnatoLllme U3BeCTHbIM
MWUPOBbIM aHanoraM. @OyHKLKMOHANbHOCTb MpeobpasoBaTesie 4YacToTbl OaHHOM cepuy MNo3BoNFeT
MCMOMb30BaTb MX B CaMbIX PasfMYHbIX 06MAcTaAX: XMMUYecKad, HedTexmMmuyeckasa, LetoNo3HOo-
OyMarkHas, LeMeHTHas, a TakXKe B CUCTeMaX BOAOCHabXeHWs, Ha ra3onpoBoaax v T.4.

MpeobpazoBaTenu 4dactoTbl INSTART cepum FCl npenoHasHadeHbl ONF perynmpoBaHMsa CKOPOCTU U
MOMEHTA, KOHTPOMSA U 3aLLMTbl CUHXPOHHbIX M aCUHXPOHHbIX TPpeXxdasHbIX a1eKTpoaBuraTenem.

YHUBEPCAJIbHbIE BEKTOPHbDBIE NPEOBPA3OBATEJTN HACTOTDbI
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BbICTPAAd YCTAHOBKA MOMEHTA

NP UBMEHEHWUU HATPY3KHU

- BeKTopHbIW C 3HKOOEPOM:
CKOPOCTb peakumm <5 mc

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

BbICTPAA U YOOBHAYA SKCIMJTYATALUA
3aBoACKMe npefycTaHOBKM Oid
CTaHOapPTHbIX MPUMeHeHH

BCTPOEHHbIE YACbI PEAJTbHOIO
BPEMEHU*

DUKCHpPOBaHME BpeMEHU AN KypHana
OLMBOK U NpenynpexaeHumin*

YMNPABJIEHUE rPYMNMNown

AO 5 HACOCOB:

- KACKafHbI pexumM;

- UMKIMYeCcKaa cMeHa HacocoB;

- aBTOMaTMYeCKoe NepekKodeHre npm
cboe B paboTe*

NOAKJTIOMEHUE OATYUKA 3ALLAUTDI
OBUTATENA PTC

YnydlweHHaa TensoBad 3allmTa ABuratens
Mo CUrHasy OT TeMrepaTyPHbIX aTY4NKOB
B 06MOTKax aneKkTpoaBuraTens
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*MpW NCNONb30BAaHWKM HACOCHOM MaThl pacwmpeHma FCI-WSP

MNpeobpasoBaTenm YactoTbl cepum FCI

C LUMPOKMM ONAMA3OHOM MOLLHOCTEM ot 0,75 o 630 kBT

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

PABOTA B 1IBYX PEXXUMAX:

~ . HaCOCHbIN;

- OOLLEMPOMBILLINEHHbIW.

ONTUMAJIbHAA COBOKYIMHOCTb

3ALWUTHBIX DYHKLIUNA:

- TOKOBa¢ 3allMTa OT NeperpysKu
aBuraTens;

- TOKOBad 3allMTa MIHOBEHHOIo OeNCcTBUS;

- 3alUMTa OBUraTena oT neperpesa;

- 3alUMTa OT 3aMblKaHUA BbIXOOHbIX Ga3 Ha
3eMno;

- 3allUMTa OT MeperpeBa BbIXOOHbIX
KaCckados;

- 3alLUKTa OT MOBbILLEHHOro UK
MOHMXXEHHOIO HanpPaAXXeHUs;

- 3alUKMTa OT MponagaHunsa dasbl Ha BXoae,

- 3alUKMTa OT OLIMBOK Mepenadyum gaHHbIX;

- 3alUMTa OT MponagaHunsa ¢as Ha Bbixode.



2. DYHKLMUOHA/IbHbIE BO3SMOXHOCTH

PacwupeHHbi MUO-perynatop ¢ GyHKLMUEN CNALLENro peXXuma

ObecneymBaeT yrnpaBeHe CKOPOCTbIO a/1eKTpoABMIraTeNa A4 Noaaep>KaHMa MOCTOAHHOIO 3HaYeH s
3aaHHOro NapamMeTpa (Hanpumep, gaBNeHUsa, TeMnepaTypbl UK pacxoga BoAbl).

BcTpoeHHble TanMepbl

[1Ba BCTPOEHHbIX TaMMepa, yrnpaBasgeMble BXOOAHbIMU LUMPPOBbIMU CUIHaNaMu 1 GOPMUPYHOT BbIXOOHbIE
BpeMeHHble CUrHasnbl. TaMepbl MOTYT MCMOMb30BaTbCs Pa3feibHO UM KOMOGUHMPOBAHO.

Bbixop Tanmepa 1 >
Bxog Taiimepa 1 .
»~

Tanmep 1

KoM6WHMPOBaHHbI BbIXOAHOM
curHan Tanmepa 11 2

Bxop Taimepa 2 Bbixog Tainmepa 2

\
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OrpaHuuyuTeslb MOMEHTa

MNopaepykaHMe yCTaHOBIEHHOrO MOMEHTa Ny TeM OrpaHUYeHns HampPsaXKeHNsa U ToKa.

Pe3epBHOe KONMMpoOBaHWe NapaMeTpoB

[Nonb3oBaTe/lb MOYXET MCMOJb30BaTb pPe3epBHOE KOMMPOBaHME MapamMeTpoB, YTOObl BOCCTAHOBUTH
HaCTPOMKM MpeobpasoBaTesid 4acToThbl B Cllydae OWMUOKMK, Bbi3BaHHOM cOOEM WM HernpaBUibHOM
paboToi.

OrpaHu4ymnTeNb TOKA

B cnydaax, ecniv TOK MpeBbllLaeT YCTaHOB/EHHOE 3HaJyeHMe 3alMTbl, BK/oYaeTcsa orpaHuymTenb.
OrpaHnuynTenb ToKa MOXXeT YOepPXXMBaTb TOK B YCTaHOBJ/IEHHbIX Mpefenax Ons npenoTBpalleHuns
BbIxoda npeobpasoBaTesnd 4YacToTbl B OLLUMOKY U 3alLMTbl 060pYAOBaHUA.

BcTpoeHHbin MJIK

BCTpoeHHbI yeTbipexbanepHbli MoOOynb YyrpaBneHusa. Moayrb CrpoeKTUPOBaH TakK, UYTO MOXeT
MPOBOOUTb CMIOXXEHMEe, BblYMTAHME, YMHOXeHMWe, [eneHve, OLEeHKy pa3Mepa W  BbiNoHeHue
MHTerpanbHbIX onepaunii. Kaxkgaa onepaums MMeeT YeTblpe BXo4a M OAMH BbiXod NPAMbIX afpecoB.

Bxop appeca A BCHO)KEHME Bbixop Taiimepa 1
bluMTaHNe >

YMHO)eHue
LeneHne
OueHka pa3smMepa
Bxop apgpeca B VHTerpanbHble Bbixog Tainmepa 2
onepayuu >

\ 4

\ 4

MpoToKorsbl Nepenayun AaHHbIX

NMpeobpa3oBaTerib YaCTOTbl MMeeT BO3MOXHOCTb CBA3M Mo npoTtokonam MODBUS RTU, PROFIBUS DP.
ABTOMaTUUYECKUIN PErynaTop HanpshXeHus

MNpenHasHadeH Ong CTabunmM3aumMm BbIXOOHOMO HaMpsKeHWs MyTEM perynnmpoBaHMa Toka B 0OMOTKe
BO3OYXKOEHMA, a Takke obecrnedmBaeT 3MEKTPOHHYIO 3alMTy OT Meperpyskv M nageHus 4acToTbl
BpaLLeHMs.

BcTpoeHHoOe BUPTYyasnibHOE pesie 3aepPXXKU BpeMeHn

[19Tb BCTPOEHHbIX BMPTYasllbHbIX pene 3a4epP)XKW BpeMeHW A9 MNpoBeLeHUA MPOCTbIX JTOrMYECKUX
onepaumm C cuUrHanamMm oT UMIPOBbIX BXOLOB WM OT MHOMOPYHKLMOHAMBbHbBIX BbIXOOHbBIX KIEMM.
Pe3ynbraT NornMyeckmx onepaunm MOXKET pacCMaTpPMBaATbCA B KadecTBe 3KBMBaNeHTa LMPPOBOro
BXOLHOIO CUMHama, a TakXXe MOXKeT BbIBOAMTHCA Ha MHOTODYHKLMOHabHble BbIXOAHblIe KNeMMbl. Kpome
TOro, pe3ynbraThbl TOFMYECKMX OnepaLii MOTryT BbIBOAUTLCA C 3a4EPXKOWM MO BPEMEHW 1 C onepaumen
oTpuLaHusa.
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3. TexHn4yeckKkoe onmcaHume

MapamMeTpbl

OnucaHue

[dmranasoH HanpaXXeHnsa 1M 4acToTbl Ha BXxo4e

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

[nanasoH HampsaXXeHUs 1 4acToTbl Ha BbIXoLe

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

[OvanasoH MoLLHoCTeM

0,75 ~ 630 kBT

Bxonbl yrnpasneHus

6 UModPOBbIX BXOAOB (1 4719 BbICOKOCKOPOCTHOMO MMMY/TbCHOIO
BXOLHOIO CUrHana +4 pacumpsaeMsbix)

2 aHanorosbix Bxoda (+1 pacumpsaemblii)

BbixoObl yripaBneHus

2 penenHblxX Bbixoaa

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

2 aHanoroBbIX BbIXxoaa

1 UMMYNbCHbIN BbIXO,

MaHenb ynpasrneHng

CbeMHasa

BcTpoeHHbI TOPMO3HOM MOoaYb

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

MuTaHMe uenen ynpasreHmna

24 B MOCTOSHHOIO TOKa C TOKOOrpaHMYmBatoLen 3amTtom 300 MA

CTeneHb 3anThbl

P20

Tun oBuratenda

ACl/IHXpOHHbIVI oBuratesib

CUHXPOHHbIN ABUraTesnb

Tun ynpasneHunsd

V/F (ynpaBneHue HanpsxeHunemM/Mactotown)

SVC (BeKTOpHOE yrnpaBreHne C Pa3OMKHYTbIM KOHTYPOM)

VC (BeKTOpHOe yrpaBneHme ¢ 3aMKHYTbIM KOHTYPOM)

Pe>xnMbl paboThbl

YnpaBneHune CKOPOCTbIO

YrnpaBfieHe MOMEHTOM

CBd3b

MODBUS (onumnoHanbHo); PROFIBUS (onumoHanbHo)

OcHoOBHble bYHKLMMN

BbicTpoe orpaHmMyeHme Toka

BcTpoeHHoe BUpPTyabHOE pere 3adepyKKM BpeMeHu

BcTpoeHHbIV TanMep

BcTpoeHHbIM Moaynb BblUMCIEHWUM

ABapUINHbIM OCTAaHOB

OTcnexxunBaHue CKOPOCTM nMepen 3arnyckom

BcTtpoeHHoe MUO-perynnpoBaHme

DyHKLUMa AVR

DYHKLMA pe3epPBHOIo KOMNMPOBaHUS (TOIbKO MPU MCMOMb30BaHNM
CeTeBOro NpoTokosna)

YOaneHHbIM KOHTPOb

YnpaBieHre HacocamMum

3aWwmnThl

MpeobpazoBaTenu YyactoTbl cepun FCI

[MoBbILEHHbIN TOK

[MoBblleH HOG/I'IOHVI)KeHHoe HarnpgaxeHme

3aMblKaHMe Ha 3eMIto

MponagaHue dasbl

Meperpyska oBuratens



4, TeXxHUN4YeCcKune XxapakKTepucTukum

Mogaenb HoMuHanbHbIM | COOTBETCTBYIOLLUN
npeoGpaaoBaTenq TOK Ha Bbixoae ABUrartesb
4acToThbl (A) (kBT)
G P G P
3~ 380 B *15%, 50/60 Ty
FCI-G0.75-4B 23 - 075 -
FCI-G1.5-4B 37 - 15 -
FCI-G2.2-4B 51 - 22 -
FCI-G4.0/P5.5-4B 8,8 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 11 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 90 110
FCI-G110/P132-4 210 253 10 132
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 -
INSTART® 6

Cucrtema o60o3HavyeHusa

FCI-G11/P 15 - 4 BF + C3C 0

KOMMayHg, '
3 4 5 6 7 8] 9 10

1. Cepusa

2. PexxuM G - 06LLenpoMblLLIEeHHbIN*

3. MowHocTb an.aBuratensa (kBT) ans
obLenpoMblLIeHHoro pexmnma (G)

4. PeXknM P - HacoCHbIN**

5. MowHocTb an.geuratensa (kBT) ans
HacocHoro pexmma (P)

6. HoMMHanbHoe HanpsaxkeHme 3 ~ 380 B + 15%,
50/60 I

7. BCTpOEHHbIM TOPMO3HOM MOoay/b

8. BCTpoeHHbIN gpoccenib MOCTOAHHOIO TOKa
9. JononHuTenbHoe 3aLMTHOE MOKPbITUE NiaT
NakoMm

10. 3almMTHOE NOKpPbLITUE MSIaT KOMMAayHOOM

*O6LWenpoMblLLNeHHbI pexum (G)

Vicnonb3yeTcs ¢ HarpysKow C MOCTOSHHbIM — BpaLLaloLLMM
MOMEHTOM. B 3TOM cnyyae BenuuMHa BpaLLAloLLEro
MOMEHTa, HeobXxoOMMOro ONA NPUBEAEHUS B OeWcTBUe
KaKoro-nmbo MexaHW3Ma, MOCTOAHHa He3aBWCKMMO OT
CKOPOCTW BpaLLeHMa. MprMepoM TaKoro pexknma paboTbl
MOTYT CNYXXUTb KOHBEMepbl, 3KCTPYAEPbl, KOMMPEeCcCcopbl,
CKBaYXMHHble HAcOCHI.

**HacocHbIn pexxmnm (P)

VMcnonb3yeTca ¢ Harpy3kom ¢ NepeMeHHbIM  BpaLlalowmm
MOMEHTOM. DTOT MOMEHT UMEET OTHOLUEHME K Harpyskam,
019 KOTOPbIX TPebyeTca HU3KMIM BPaLLaoLWLMA MOMEHT Npur
HW3KOWM YacToTe BpalleHWs, a Mpu yBenYeHn CKOpOoCTU
BpalleHuaTpebyeTca 6oee BbICOKMIN BPaLLAIOLLMM MOMEHT.
TUNWYHBIM MPUMEPOM TaKOro PexxmMa SBASIOTCS HaCoChI
(Hacocbl C BbICOKMM MYCKOBbIM MOMEHTOM HEOOXOAMMO
noa6upaTh Mo 06LLENPOMbILLNEHHOMY PeXUMY (G); K TakmMm
HacocaM MOXHO OTHECTW CKBaXXUHHbI€ HACOCbl, HAacOChbI

And nepekadkm BA3KMX YUOKOCTEW, BakKyyMHble HaCOCbI).

instart-info.ru



5. TexHun4yeckana cneudukaumsa

KoMmnoHeHT

XapaKTepucTuka

Pexxnm ynpasneHua

YrpasneHue HanpsxeHunem/mactotom (V/F)
BekTopHOe yrnpaBneHme C pasoMKHYTbIM KOHTYpoM (SVC), 6e3 aHkoaepa
BekTopHOe ynpasneHue ¢ 3aMKHyTbIM KOHTYpoM (VC), c aHKoAepOM

PaspelueHme no yacrtorte

LndpoBoe 3HaueHme 0.02%; AHanorosoe 3Ha4veHume 0.1%

Kpusas Hanps>keHus/MacToTbl(U/F)

NnHenHag, KBagpaTudHag, Mo BbibpaHHbIM 3HaYeHUAM: Hanps»eHue/dacTtoTa (V/F)

MeperpysoyHasa cNoco6HOCTb

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

[MyCcKOBOW MOMEHT

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

[uanasoH perynmpoBKM CKOPOCTH

1100 (SVC); 11000 (VC)

TOYHOCTb MOCTOSAHHOM CKOPOCTUH

+0.5% (SVC); £0,02% (VC)

MecTo ycTaHOBKM

MpeobpazoBaTenu YactoTbl cepun FCI

@ | TOYHOCTb ynpaBieHUa MoMeHToM | 5% (VC)
=
5 KoMneHcaumsa MoOMeHTa PyuyHaa koMmneHcauma MmomeHTa (0.1% ~ 30.0%), aBToMaTU4ecKas KoMrneHcauma MoMeHTa
G
g Pexxnm ynpasneHusa MaHenb ynpaBneHuda, kneMmbl yrnpasneHus, MODBUS, PROFIBUS
E' MuTaHWe uenewn ynpasneHns 24 B NOCTOAHHOIO TOKa C TOKOOrpaHu4mBatoLen 3awmtomn 300 MA
>
Bxonbl ynpasneHus 6 uModpPoBbIX BXOAHbIX kKneMm (DI1-DI6, NPN/PNP). Knemma DI6 - MMMy bCHbIN BXOL.
C nnaton paclmpeHuna |/O1 gononHuTensHo 4 Lndposbix Bxoda (DI17-DI10)
MPUMEYAHMUE: ona nutaHna curHanoB DIT~DI6 MOYKHO MCMONb30BaTh BCTPOEHHbIM
NN BHELWHUMN UCTOYHUK NMUTaHKWA, 019 nuTaHmg knemm DI7-DITO MOXXHO MCMonb30BaTh
TOMbKO BCTPOEHHbIN UCTOYHUK MUTaHUA
2 aHanorosbix Bxoaa (VF1, VF2) ¢ ananasoHoM O ~ 10 B wnu 0/4 MA ~ 20 MA
C nnaton pacwmpeHuna I/O1 gononHutensHo 1 aHanorosbin Bxog, (VF3) ¢ AManasoHoMm
0~10B
Bbixoabl ynpaBneHmns 1 MHOrodyHKLUMOHanbHbIN (YO) LMdPOBOM BbiXod, (TakXKe MOXKET 6biTb MCMO/Ib30BaH
B KayecTBe UMMYbCHOMO Bbixoda FMP go 100 kriy). C nnaTto paclumpeHuns 1/01
OonoaHUTeNbHO 2 UndpoBbix Bbixoda (YOI, YO2).
MPUMEYAHMUE: YO 11 FMP nmetoT eanHbin pasbeM YO/FMP, Mo3ToMy OIHOBPEMEHHO
MOXHO MCMOMb30BaTb TOIbKO CUIHaM OAHOro TUMa.
2 penenHbix Bbixoga (T1,T2) o 3 A
2 aHanorosbix Bbixoda (AO) ¢ ananasoHom 0/4 ~ 20 MA mnn 0 ~10 B
MHdopMaums o paboTte 3afaHHasa YacToTa, BbIXOQHOM TOK, BbIXOO4HOE HanpsaXeHue, HanpseHne LWnHbI
= MOCTOAHHOMO TOKa, BXOAHOW CUIrHan, 3HadeHne curdana obpaTtHom CBA3K, TeMnepaTtypa
§ MoLyNs, BbIXOAHAs YacToTa, CKOPOCTb ABMUraTens 1 np.
tzu OTobpaykeHMe 00 32 NapaMeTpPOB KHOMKOM >>
s
o | "Hdopmauma o6 owmnbrax CoxpaHeHue nHPopMaL MK O Tpex MocnegHUX Hemonaakax, BO3HWKLLKMX BO BpeMs
é pPaboTbl. B KaykO0M 3anmcK o HernmonaaKe yKasblBaeTcs YacToTa, TOK, HanpseHue
LUMHbI M COCTOSIHME BXOQHOIO/BbIXOAHOIO CUMHama KNeMMbl BO BPEMS BO3HUKHOBEHNS
Hemonaakm
3almTa NnpeobpasoBaTens [oBbILLEHHbIN TOK, MOBbILUEHHOE HanpPs»KeHue, 3allMTa OT HeEMoMagKM Moaynewn,
YacToThl MOHMYKEHHOE HaNpPaXXeHWe, Neperpes, Neperpy3Ka, 3almMTa OT BHELUHWX HEMOMa[oK,
o 3allUMTa OT OLLMBOK NamMaTn EEPROM, 3auimTa OT KOPOTKOrO 3aMblKaHWUA Ha 3eMJto,
~ 3almTa oT 06pbiBa da3s
% ABapuUmnHaa curHanmsauma 3alumTa B/TIOKMPOBKOM, aBapPUMHbBIN CUTHAN neperpyskm
M npeobpasoBaTens 4acToTbl
KpaTtkoBpeMeHHoe nponagaHue MeHee 15 Mc: HenpepbiBHaa paboTa
nuTaHug Bonee 15 Mc: fonyckaeTca aBTOMaTUYECKMIN Mepe3anycK
3 | TemnepaTtypa oKpy»KatoLLero -10 °C ... +40 °C (3KcnyaTaums co CHMXXEHHbIMU HOMUHANbHbIMU XapaKTepPUCTUKaMM
5 BO3Mayxa Npu paboTe npw TemnepaTtypax oT +40 °C go +50 °C)
o
O | TemnepaTtypa XxpaHeHMda -20 °C ... +60 °C
x
E Bna)xHOCTb BO3ayXxa He 6onee 95% oTH. BN. (6e3 koHOeHcaTa)
]
5 BbicoTa/Br6paLms Huske 1000 M, MeHee 59 m/c? (=0,6 g)
>

Bes arpeccmBHbIX M FOPIOYKX ra30oB, Mbl/In U MPOYMX 38FpQ3HeHVII;I
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DyHKLUUMU

5. TexHn4yeckasa cneuvdukaumsa

KoMnoHeHT

XapaKTepucTuka

MNCTOUHWK 3a4aHMa YacTOTbl

14 TUMOB OCHOBHbIX MCTOYHMKOB YaCTOTbl M 14 TUMOB BCMOMOTraTe/ibHbIX MCTOYHUKOB.
MPUMEHSAIOTCA pasNnYHble PeXUMbI MepeKTtoHeHUs.

MCTOYHUK 3agaHUA MOMEHTa

14 TUMOB MCTOYHMKOB 3alaHMs BPALLAOLLLETrO MOMEHTA.

ANFOPUTM PasroHa 1 TOPMOXKEHUSA

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

ABapUMHbIN OCTAaHOB

MrHoBeHHoOe NpepbiBaHUe CUOBOW BbIXOOQHOW Lienu npeo6paaoBaTer|q 4aCTOThbl

MHorocTtyneH4aTast CKOpoCTb

BbI60p 16 CKOPOCTEN C UCMOMb30BaHMEM PAa3/TIMUYHbIX KOMOUHAUMM CUTHAMOB Ha
KneMMax UMPPOBbIX BXOOOB

DyHKUMsa BcTpoeHHoro MJ1K

HenpepbiBHOE GyHKUMOHMPOBaHME 16-CTyNMeHYaTOM CKOPOCTU, Ha KaXXAoM CTyrneHun
BpeMd yBeTMYEHUSA U CHMKEHUSA CKOPOCTU U BpeMs QYHKLMOHUPOBaHWS MOryT
3afaBaTbCs OTAENbHO

TONUKOBbBIN PEXMM YMNpPaBeHMs

TOJ'IHKOBy}O 4YacCTOTy M BpeMd TONTHKOBOIO yBe/IMYeHNA N YMeHblUeHUMA CKOPOCTN
MOYXHO 3aaBaTb OTAE/IbHO. KpoMe 3TOro, MOXXHO HaCTPOUTb I'IpeMMyLLLeCTBeHHbIIH nnm
Hel'lpeVIMyLLLeCTBeHHbIPI TONYKOBbIN pPexXnM B pa6oqu COCTOAHNM

KOHTpOsb CKOPOCTH BpaLLeHUs

I'lpeo6pa308aTenb 4aCTOTbl HAYMHaeT pa60Ty C KOHTPOJ19 CKOPOCTU Halrpy3ku

KoHTponb dUKcUpoBaHHOM
ONUHBI U GUKCUPOBAHHOIO
paccTosaHua

(DyHKLI,IAﬂ KOHTpPONA 3aJaHHOM ANUHbBI U 3aaHHOro PaCCTOAHNA peann3oBaHa Nnpu
nomMouwm MMNYnNbCHOINO BXOOAHOIO CUIrHarsa

CDyH KUWNA CHEeTYMKa

MoacyeT BXOOHbIX UMIMY/IbCOB 00 OOCTUXKEHUA YCTaHOBNEHHbIX 3HaYeHun

DOyHKUMS yrpaBieHWs YacToTom
kone6aHmm

MpuMeHsieTcs B 060pyooBaHUM HAMOTKM TEKCTUNBHOW HUTK

BcTtpoeHHoe MNI-
perynupoBaHue

Mpouecc ynpaBrieHnd cucTeMom ¢ 3aMKHYTbIM KOHTYPOM

DYHKLKMA aBTOMATUYECKOro
perynatopa HanpsaxxeHua (AVR)

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

TopMOXKeHKe MOCTOAHHbBIM TOKOM

BbicTpoe 1 paBHOMepHOEe TOPMOXKeHMe

KoMneHcaumsa NpocKanb3biBaHUSA

KoMneHcaLumsa OTKITOHEHWSA CKOPOCTU, BbI3BAHHOTO MOBbILLEHUEM Harpy3Kku

CkadkoobpasHag nepectpomnka
YaCTOTbl

MpenoTBpalleHe BO3SHMKHOBEHNA MeXaHNYECKOro pe3oHaHca HarpysKkm

KoHTposb BpeMeHn paboThbl

@yHKLI,l/Iﬂ aBTOMaTUYECKOM OCTaHOBKM npeo6pasoBaTen;| YacCTOTbl MPK OOCTMXKEHUIN
3adaHHOro BpeMeHm"

BcTpoeHHoe BUpTyanbHoe pene
3a[lePXKKU BPEMEHU

MOXeT OCyLLEeCTBMATb YMPOLLEHHOE TorMyeckoe NporpaMMmnpoBaHme dyHKLMN
MHOTOdYHKLMOHANbHbIX BbIXOA0B M BXOAOB LIMGPOBbLIX CUrHanoB. Jlornyeckmne
pe3ynbTaTbl MOryT OblTb 3KBUBANEHTHbI GYHKUMAM LMGPOBbLIX BXOLOB, @ TakxKe
BbIBOAMUTBLCSH C MOMOLLBIO MHOTOMYHKLMOHAMNbHbIX BbIXOO0B

BcTpoeHHbI Tanmep

2 BCTPOEHHbIX TalMepa yNpaBAgoTcd BXOAHbIMU CUrHanamMm HaCTPOMKN BpeMeHMu
019 Nodaum BbIXOLHOIO BPEMEHHOIro CUrHana. MCronb3yoTcs Mo oTaeNbHOCTU UMK B
KOMBUHaL MM

BcTpoeHHbIn Moaynb
BblUMCeHunmn

4-KOHTyprIl;I Moayb BbIUYMCNIEHMI, BbIMOMHAIOLLMM CIIOXKEHME, BblUMTAHME,
YMHOXeHWe, oeneHume, onpenerneHne 3HaYEeHUIN U MHTerpa’sibHble onepaunmu

YnpasrneHue Hacocamm

ABTOMaTWYeCKOoe yNpaBleHMe YeTblPpbMA OCHOBHbIMWU HAaCOCaMU U OOHUM
pononHuTensbHbIM (¢ FCI-WSP)

O6MeH OaHHbIMK

[naTa ynpaBneHus He cHabeHa BCTPOEHHbIM KOMMYHUKALMOHHbBIM MHTepdencom
RS485, TpebyeTca BHELLIHAA KOMMYHWKaLMOHHAA nnaTa pacwupeHus. MNnatbl
paclmMpeHna noaaep»KMBatoT CTaHOapTHble NpoTokonbl MODBUS RTU (nnata
pacwmpermna FCI-RS485) n1 PROFIBUS DP (nnaTa pacwmnpenunsa FCI-DP)

[aTunk monoxweHusa (aHKogep)

MMnaTta ynpaBneHus He cCHabeHa MHTepdencoM AaTymKa NonoxeHusa, TpebyeTca
OoMonHUTeNbHaga naTa pacwmpeHus. MnaThl pacluMpeHnsa MogaepPXmMBatoT
MHKPEeMEHTHbIN AaT4YMK MoNoxxeHMa ABZ, MHKpEeMeHTHbIM gaTymkK nonoxeHunsa UVW un
pe3onbBep.

Twun oBuratens

ACMHXpOHHbIVI nosuratenb 1 CI/IHXpOHHbII;I nsurartesb

OxnaxgeHnsa

INSTART®

BozgylHoe oxnaxgeHue
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CTaHOapTHasa KOHUIypauums Ana npeobpasoBaTtesien YacToTbl MOLLHOCTbIO A0 15 KBT (Mo pexkmmy G)

Opoccenb  TopMO3HOM
MOCT. TOKa pe3uncrtop
E v “ PB TpexdasHbin
Buikniovatens ¢ aCUHXPOHHbIN ABUraTenb

L P-

L2 ~ MNpeobpazoBaTtenb

L3 7 T yacToTbl FCI

Mo yMon4yaHuio Ucnosnb3syeTtcs P24V
BCTPOEHHbIN UCTOYHUK NUTaHUA 24 B Cnot T*
opP
Lnodp. Bxoa, 1
Lindp. BXon 2 L FM10) Bbixoq, 1 aHanorosBoro curHana
= D12 GNDO J 0~10B/0/4~20 MA

LLndp. Bxon 3

P D13 Knemmbl FM2O
Lindp. Bxog 4 _— Ll.l/Id>pOBbIX BXOO0B Bbixom 2 aHanoroBoro curHana

1 D14 GNDO | 0~10B/0/4~20MA
nodp. Bxon 5
Undp D15
| Undp.Bxon 6~ D16 YO/FMPQO | YO (P2.1.20=1): MHOrobyHKLNOHaNbHbIN BbIXOS,
06LMi O6Lwas KneMma C OTKPbITbIM KONNEKTOPOM 48 B nocT. Toka 50 MA
COM

undpoBoro curHana
BHewWwHUM noteHumomMeTp 1- 5 KOM, 0,5 BT)

NCTOYHUK MUTaHMA aHanor. curHana+10 B

Bxop, 1 aHanoroeoro curHana VF1

Cnort 2*
Bxopn 2 aHanorosoro curHana GND

3eMnga aHanorosoro curHana VF2
0/4-20 MA
P24V

T2AQO
T2CO

CcOMO FMP (P2.1.20=0) mnynbcHbI 0.01 ~ 100 Ky,

TIAO . o
MHorodyHKLUMOHaNbHbIM penenHbli Bblxod T1

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

TIBO
T1CO

MHorodyHKUMOHaNbHbIV penenHbli Bbixod T2
He 6onee 250 B nepeMm. Toka 3 A
He 6onee 30 B nocT. Toka 3 A

P24VO BCTPOEHHbIM MCTOYHUK NUTaHWUA 24 B
018 MUTAHUA BHELLHUX CXEM C TOKOM MoTpebneHusa
COMO ) He 6onee 300 MA

CTtaHpapTHaa koHbUrypauma ana npeobpasoBaTenien 4acToTbl MOLLHOCTbIO 0T 18,5 KBT (Mo pexxmmy G)

TopMo3HOM

[poccenb

BbikntodyaTenb

pesuctop

MocT. TOKa fmmmm--
RL

\ TpexdazHbin
“PB  aCWHXPOHHbIN ABUraTesb

Mo yMonuyaHuio Ucronb3lyercs

BCTPOEHHbI UCTOYHUK NUTaHUA 24 B Cnor ™

opP
Undp. Bxog 1 11
Ludp. Bxog 2 D12
Uudp. Bx0R 3 D13 KrnemMmbl
Lindp. Bxog 4 D14 LMPPOBbIX BXOAOB
Lundp. Bxoa 5 D15
] Lundp.Bxon 6 _— D16
O6wwmin COM O6Las KnemMma

BHelHW noteHuuoMeTp 1- 5 kOM, 0,5 BT)
MCTOUYHMK NUTaHUSA aHanor. curHana +10 B

Bxop 1aHanoroBoro curHana VF1
Cnor2*

Bxop 2 aHanorosoro curHana GND
3eMna aHanoroBoro curHana vVvr2
0/4-20 MA
P24V

undbpoBoro curHana

FM1 0 Bbixopn, 1 aHanoroBoro curHana
GND O J O~10B/0/4~20MA

FM2 Q) | Bbixog, 2 aHanorosoro curHana
GNDO J 0~10B/0/4~20MA

YO/FMP O | YO (P2.1.20=1): MHOrodyHKLMNOHaNbHbIA BbIXOS,

C OTKPbITbIM KOMNIEKTOPOM 48 B noct. Toka 50 MA

coM O ) FMP (P21.20=0) UmnynbcHbin 0.01~100 kI,

T1A Q

T1B O
TICOQ

MHorodyHKUUOHaNbHbIN pefenHbin Bbixoa T1
He 6onee 250 B nepeM. Toka 3 A
He 6onee 30 B NocT. Toka 3 A

T2A Q

T2B O
T2C O

P24V O

MHorodyHKUMOHaNbHbIM penenHbIn Bbixog T2
He 6onee 250 B nepeM. Toka 3 A
He 6onee 30 B nocT. Toka 3 A

BCTPOEHHbIN UCTOMHUK NUTaHKUA 24 B
019 MUTaHWA BHELLHUX CXEM C TOKOM NoTpebreHuns

COM O J He 6onee 300 MA

*0ns YCTaHOBKW IJiaT pacCcllnpeHnd



BHewWwHU BUA,

7. FabapuUTHbIE pa3Mepbl

Mopenb

Mopenb

npeo6pasoBaTens

YacToTbl

LI.I|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

[E

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

FCI-G7.5/P11-4B

200 300 185

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

INSTART®

FCI-G355/P375-4F

FCI-G375-4F

FCI-G400-4F

FCI-P500-4F

FCI-G500-4F

FCI-G630-4F

10
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9. AKceccyapbl

9.1 NMNaHenu ynpasneHus

CBeToomnogHag, CbeMHad MaHesb ynpaBieHund npegHasHa4veHa angd nporpaMmMmmMpoBaHnNA
rlpeo6pa3OBaTenel?| YyacToTbl. No3BongaeTt OCYyLLeCTBMATb 3allyCK, OCTaHOB, perynmpoBaHue 4acCTtOTbl U
MOHUTOPUHTI MapaMeTPOB.

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

LED-naHenb LED-naHenb

9.2 MOHTa)XHble KOMMNNEKTbl N yalanHUTelnbHbIE Kabenu

|_|pe,D,H83Haqubl ONA YCTaHOBKUM U KperieHn4d naHenemn yrnpasieHund.

BHewWwHUM BUA O603HaueHune OonucaHue

MOHTaYXHbIM KOMMIEKT BKOYAET MOHTaXKHYO paMKy ansa naHenun FCI-KP-S n
FCI-MK-S YOIMHUTENbHbIM Kaberb.
PasmMep paMKu: WmpurHa 59 MM, BbicoTa 97 MM

MOHTaYXHbIM KOMMIEKT BKNOYAET MOHTaXKHY0 paMKy ang naHenu FCI-KP-B
FCI-MK-B YONUHUTENbHbIN Kabenb.
Pasmep paMKu: lWWMpUHa 72 MM, BbiCcOTa 136 MM

YOnuHUTeNbHbIV Kabenb anga naHenm FCI-KP-S

FCI-EC-S
(1-10 meTpoOB)

YOnuHuTenbHbl kabenb anga naHenm FCI-KP-B

FCI-EC-B
(1-10 meTpoOB)

I



Monyanaq KOHCTPYKLNA MO3BO14E€T YCTaHOBUTb OAHOBPLEMEeHHO ABe IMnJiaThbl paCLIJVIpeHl/Iﬂ*.

r-'_-—.—

MEHIO

gLl -

FCI-PG2

KNeMMbl nofkItoueHns | 1EMMbI NOAKNOHEHNA

FCI-PG4

v
KneMMbl NoaKIro4YeHnA

MTaHWA

\ 4
KNE€MMbl MOAK/THOUYEHNS
TOPMO3HOIo pe3ncTopa

* He pacnpocTpaHsaeTca Ha nnaty pacwmpeHumsa FCI-WSP
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10.2 NMnaTbl pacwumpeHusa. OnmcaHue

MNnata pacwmpeHuna ¢aBndeTca LOMNOMHUTENbHOWM OnuMen, NpodaeTcsa TOMbKO B KOMMAAEKTauun cC
npeobpasoBaTenemM yacTtoTbl cepum FCI.

BHewWwHUM BUA, O603HaYeHue OonucaHue

MnaTta paclnpeHus BXxoaoB/BbixoO0B
4-KaHanbHbIN umdbposow Bxon, (DI7~DI10);
1-KaHanbHbIM aHanorosbl BXog, (VF3);

FCI - 1/O1 . .
2-KaHambHbIM MHOTOMYHKLMOHaNbHbIN BbIXOLA C OTKPbIThIM
konnektopom (YOI, YO2).
KOMMYHUKaLMOHHbBIN MHTepdenc RS-485 (SC+, SG-).
MnaTa pacwupeHna Anda aHkoaepa ¢ auddepeHLumanbHbIMU
BbIXOA4aMm
Fcl - PGl MoppgepykmBaeT AnddepeHuUmanbHblii BXoOgHOM curHan A, B, Z
(MMHenHbIM OparBep) 6€3 BbIXOOHOIO pa3fefieHMa Mo YacToTaM.
Makc. ckopocTb: 100 Kl
HanpaxeHune nuTaHMa aHKogepa: 5B
[NnaTta pacwmpeHna onga aHkoaepa ¢ kommyTaumen UVW
MopaepykmBaeT gnddepeHumanbHbli BXxogHoM curHan A, B, Z, U, V, W
FCI - PG2 6e3 pasgeneHus No YactoTam,
Makc. ckopocTb: 100 Kl
HanpsaxeHue nuTaHma aHkogepa: 5B
MnaTa paclnpeHnsa Ang aHKOAEePa C OTKPbLITbIM KOTEKTOPOM
FCl - PG3 Mopoeprkka BXOQHOMO CUrHana ¢ OTKPbITbIM KONMeKTopoM A, B, Z

Makc. ckopocTb: 100 Kl
HanpsaykeHre NnuTaHma sHKogepa: 24B

[naTta pacwmpeHua ona pesonbBepa
FCI-PG4 Bbixon Bo36y»aeHua 10 kI, 7 VRMS;
12-3HayHOe pa3pelleHre 6e3 BbIXOOHOTO pa3aefieHna Mo YactotaM

Mnata paclimMpeHmnsa ona MHXEKLUOHHOM MallHbl $OpPMOBaHMA
FCI - ZS 2-KaHanbHbIN LMdbposon Bxof, (DI7-DI8)
2-KaHanbHbIN KOHBEPTUPYEMBbIM aHanoroBbin Bxon, (G1-S1, G2-S2)

FCI - RS485 MnaTa pacwmpeHmna ong nognep>km npotokona MODBUS RTU

FCI-DP MnaTa pacwmpeHnsa onsa nogaepxku npotokona PROFIBUS DP

lMnaTa paclmpeHnsa OAna HacocoB
FCI-WSP nogaepyXaHue gaBneHuUa B MHOroaBMraTe lbHbIX CUCTEMAX
(4 ocHOBHbIX Hacoca + 1 4OMONMHUTENbHbIN HAacoC)

Mpeo6pazosaTtenu yactoTbl cepum FCI 13



10.3 KomnayHa

MNpun paboTe obopydoBaHUA B 3KCTPEMalbHbIX (arpeccuMBHbIX) paboynx cpepax pPeKoMeHayeTcs
OOMOMHUTENbHAA 3allMTa — CheuuanbHoe TMOKPbITUe MedaTHbIX MaaT KomnayHaoM. [JaHHas
onuua ¢aendetca Haubonee onTUManbHOM AONA obecrnedeHUa HaOeXKHOCTU PaboTbl YaCTOTHbIX

npeobpasoBaTtenen Unn yCTPOWCTB MIaBHOIO MyCcKa B XXECTKUX YCOBUAX W MNP BO3OENCTBUU OPYTrUX
arpeccuBHbIX GaKTOpPOB (BMara, Mbijb 1 T.M.).

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

[MpenmyLLecTBa

[NoBblLLEHHas MeXaHM4YecKasa yCTOMYMBOCTb: 3PPEKTUBHO
7% 3alMLLaeT oT BUbGpaL Ui, BO3HMKAOLIMX B Mpolecce paboThbl

D
(,/g;\, Bblcokas TennooTgada: yCTPOWCTBO He HarpeBaeTcs B

~ -~ npouecce sKCrlyataunm

MpoaneHue cpoka cny»6bl 060pynoBaHUA

10.4 Jlak

MoKpbITUE NakoM pekoMeHOyeTcda O/8 NMpefoTBpalleHMa MNoBpexXaeHrn n agedopMaumin nnat npu
paboTe B 3aMblfieHHbIX pabounx cpefax. BHe 3aBUCKMMOCTU OT TAXKECTM HarpysoK, AOMNONHUTEbHOE
3alLUMTHOE MOKPbITME MO3BOMAET He TOMbKO MOBbLICUTb MPOYHOCTb PAAMO3NEMEHTOB, HO M MPOANNTb
CPOK cny>kbbl 06opynoBaHWa B LefoM. Jlak HaOeXHOo 3aluuiiaeT npeobpasoBaTeflb 4acToTbl UMK
YCTPOMCTBO M/1aBHOMO MyCcka OT Mbi/in, UTO obecrnedmBaeT becrnepeboHyo paboTy NMPOM3BOACTBA.

[MpenmyLLecTBa

YCTOMYMBOCTb K MblNnA

BblicoOkag MexaHun4ecKas NpoOYHOCTb PaaMO31EMEHTOB Ha
MmeYyaTHbIX rMaTax

it
MpoaneHue cpoka cny»6bl 060pyaoBaHUA

CpaBHeHlAe MOKPbITUA ONA NMeYHYaTHbIX MaT:. JTaK N1 KOMTIayH/[

Jlak KamnayHp
MpeumMyLuecTsa
Jlak gelweBne KoMnayHaa lNoBbILWEHHaa MexaHn4ecKada yCTOMYMBOCTb
MOYKHO Bbl6paTbh KOHKPETHbIN BMA Naka Bbicokaga Tensiootoada: paonoaieMeHTbl He
non BaLlu HY>Xabl reperpeBatoTcs B NpoLecce aKcnyartaumm

YHMBEPCaNbHOCTb: MOOXOANT A4 BCex rniat

Foe nyywe NPUMeHaTb

B cyxmx mnomMmeLleHunax B nomelleH1ax ¢ NoBbILWEHHOM BMAXKHOCTbO
M arpeccmBHOM cpenom
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11. JononHuTtenbHoe obopynoBaHue

[JononHutenbHoe obopynoBaHmMe K NpeobpasoBaTendaM YacToTbl MO3BOMAET MaKCMMaibHO 3PPEKTUBHO
MCMNOMb30BaTbh GYHKLIMOHA YaCcTOTHO-pPerynmpyeMoro npmMBoaa.

MOTOpPHbIM Apoccerb

TOPMO3HOM MOAY b

__jh:'ia TOPMO3HOM PEe3nCTopP

CeTeBolt gpoccefib IMC dunsTp

MyneT ynpasneHuna

11.1 TopMO3HbIe MOAYyNU

TopMo3Hble ™Moaynu FCI-BU ob6ecrnedmBatoT nogady Mogenb onucaHue
SNEKTPOIHEPTMNH, BblpabaTbiBaeMowu B npouecce HOMUHANbHbI TOK: 15 A:
TOPMOXXEHUS 2MeKTpoaBMraTens, Ha TOPMO3HOM PE3UCTOP,  FCI-BU-50 AMKOBBI TOK: 50 A;

rapaHTUpys HopMalnbHyto paboTy npeobpasoBatend coBMecTUMOCTb 11-45 KBT
4YacToThl U Apyroro obopynoBaHWda. TOPMO3HOM Moay/b HoMMHanbHbIM Tok: 30 A,

FCI-BU WKMpOKO uMcronb3yeTca B cxeMax ynpaeneHuma  FCI-BU-100 MykoBbIn Tok: 100 A,
MpTaMm, MOAbEeMHbIMK KpaHaMu, MPOU3BOACTBEHHbIMM COBMECTMMOCTL 55-75 KBT
MEeXaHM3MaMK, WaXTHbIMKW MNOObEMHbIMKW  arperatamMmu, HomuHanbHbIN Tok: 100 A,
LI,eHTpl/IC]DyFaMl/I,V HaCOCHbIMKW arperataMmy Ong HepTAHbIX FCI-BU-200 :;":3:;1;0;3530220 .
MeCTOPOXOEHUI 1 Op.

B npeobpazoBatenn 4yactotbl INSTART cepun FCl
MOLLHOCTbtO 00 18,5 KBT (B pexxmMe P) TOpMO3HOW Moay/b
BCTPOeH; Anga npeobpasoBaTener MoLHOCTbo 6onee 18,5 HOMUHAMbHBIN TOK: 200 A,
KBT TpebyeTcs BHelLUHee NoaKaoUeHue. FCI-BU-600 | B ToK: 650 A

HoMuHanbHbIM ToK: 150 A,
FCI-BU-400 MUKOBBIM TOK: 450 A,
COBMeCTUMOCTb 250-315 kBT

11.2 TOpMO3HbIe pe3UCTOPbI

TopMO3HOM pe3ncTop obecredmBaeT BO3IMOYKHOCTb ObICTPOM OCTaHOBKM 3/1eKTPOoABMUIraTes B Clydasx
TOPMOYKEHWSA C MOMOLLbio MpeobpasoBaTesiad YacToTbl. B mpolecce TOPMOXKeHUs anekTpoaBuraTend
ero sHeprus paccemBaeTcsa Ha O/IOKe PEe3nCTOPOB, KOTOPbLIM, B CBOKO odepefdb, MOOK/OUYEeH K LUMHEe
MOCTOAHHOIO TOKa Ha MNpeobpasoBaTeflb YacToTbl, YTO AAeT 3alUMTy npeobpasoBaTesito YacToTbl OT
aBapPUMHOIO OTKTIOYEHMS MO NPUYMHE rMepeHanpaXxeHus.

- ConpoTtumBneHme: 3 OmM - 600 OM TOPMO3HOM PEe3NCTOP HEOBXOOMM B TEX CryYasx, Koraa:
- MowHocTb: 80 - 3000 BT - HeobxooMMo 6onee adpPeKTUBHOE TOPMOXKEHME,

- Kepamunyeckaa mogesnb - eCTb MHEPLMOHHAs Harpy3Ka Ha afieKTpoaBuraTens;

- Knacc 3awmtbl IPOO - MMeeTCs BO3MOXHOCTb MepeHanpsaxeHuma.

TOPMO3Hble PE3UCTOPbl ABNAKOTCA OOMOAHUTENBbHOM OMUMEN U PEKOMEHOYKTCA K YCTaHOBKe MNpu
HEeoBXOOMMOCTV 3aMedSIeEHUA TOPMOXKEHMS 3NekTpoaBMraTend ¢ TOPMO3HbIM MOMEHTOM M oon. bonee
20% OT TOPMO3HOIro MOMeHTa M

M.

11.3 NMynbTbl yNnpaBneHUs

MynbTbl ynpaBneHus ([1Y) npegHasHadeHbl O19 MOAKIOYEHUA K rnpeobpasoBatendaM 4acToThbl,
YCTPOMCTBAM MJIAaBHOMo MNycka M WKadam ynpasneHud. MNynbTbl ynpaBieHUa No3BoAAOT pacllupuUTb
dyHKLUMOHaN o6opyaoBaHus, peanmsys BO3MOXHOCTb AUCTAHLMOHHOMO yrpaBneHnsa obopynoBaHMeM,
a TakXKe, B 3aBMCMMOCTM OT Mogenu [1Y, ocylecTBNaTb MOHUTOPUHI MapaMeTpoB, PeryrnpoBKy
060pPOTOB M OTOBPAXKaTb COCTOSAHME DMIeKTpoaBUraTend.

Mpeo6pazosaTtenu yactoTbl cepum FCI 15



11.4 Ta6bnnua noab6opa TOPMO3HbIX MOAY/IEMN U TOPMO3HbIX PE3UCTOPOB

PekomMeHayeMoe TOpMO3HOe
PekomMeHayeMmoe TOpMO3HOe
COrMpoTUBIIEHME AJiS HAaCOCOB,
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
pe3unucTtopa | go* | 3HaueHue pe3ucrtopa | go* | 3Ha4YeHue
Moaynb Moaynb

OM | KBT | WT. | Om | KBT OM | KBT | WT. | Om | KBT
FCI-G0.75-4B BctpoeH 600 0,16 1 600 | 0,16 | BcTpoeH 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 BcTpoeH 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 33 920
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 T 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

* BO3MOXHbI Pa3fiMUHble Cnocobbl coeguHeHMsa TOPMO3HbIX PEe3UCTOPOB (MocnefoBaTenibHoe, napannienbHoe,
cMellaHHoe)

TopMO3Hble pe3ncTopbl Ana npeobpasoBaTtenie YactoThl (MNB < 40%) MOWHOCTbIO CBbille 220 KBT noabupatorca no
3anpocy.
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11.5 CeTeBble U MOTOPHbIE Apoccenum

CeTeBble ApPOCCENIU UCMOMNb3YIOTCA AONA CHUMKEHWA 6POCKOB TOKOB BXOAHOM LEenW 4YacTOTHOMO
NpeobpasoBaTend, MpU KonebaHWax HamnpawkeHusa B CeTW, a Takke [O79 CHUXXeHUda Bblibpoca
rapMOHMYECKMX UCKaXKeHUM B CETb OT Mpeobpa3oBaTend YacToThbl.

MoTopHble apoccenu npegHasHayeHbl A9 CHYDKEHMA CKOPOCTU HapacCTaHMsa BbIXOQHOIMO HampshkeHmda
Ha BbIXOAE 4YacCTOTHOro rNpeobpasoBaTend, CHUMKAIOT BbIGPOChI  HaMpshKeHWs Ha KnemMmax nBuraTend
MpPW MCMOMb30BaHMM OMHHOIO Kabena gBuratensa (cBbile 40-60 MeTpoB). TakyKe CHMMXKAT PUCK
MOMTOMKM BbIXOAHbIX CUMIOBLIX Liernen npeobpasoBaTend rnpuv aBapuinHbix CUTyaumax: npoboe nsonaumm
ABUraTend, KOpPOTKOM 3aMblKaHMU.

CeTeBOM gpoccenb MoTopHbIN gpoccernb . .
Mapametp CeTeBOM MoTopHbIN
Monenb UHAYKTUBHOCTD, Monenb UHOYKTUBHOCTD, apoccenb apoccenb
MIH MIH
ISF-2.2/5.8-4 0,91 IMF-2.2/51-4 0,531 PaGouas
47 - 63 0..60
ISF-4.0/10.5-4 0,883 IMF-4.0/8.8-4 0,345 YacToTa, My,
ISF-5.5/15.5-4 0,544 IMF-5.5/13-4 0,302 [ManasoH 22~315
ISF-7.5/20.5-4 0,405 IMF-7.517-4 0,196 MOLLHOCTH, KBT
ISF-11/26-4 0,248 IMF-11/25-4 0,148 Pa6ouee
440
ISF-15/35-4 0,213 IMF-15/32-4 0,108 HanpshkeHve, B
ISF-18.5/38.5-4 0,174 IMF-18.5/37-4 0,093 MakcmManbHbIN 1,5 x IH (60 cek)
ISF-22/46.5-4 0,145 IMF-22/45-4 0,082 TOK, A
ISF-30/62-4 0112 IMF-30/60-4 0,05 Crnoco6 EcTecTBeHHOE BO3AYyLUHOE
ISF-37/76-4 0,094 IMF-37/75-4 0,05 OXNaXAeHNA
ISF-45/92-4 0,072 IMF-45/90-4 0,036 Pabouaga o1 -10 °C po +40 °C*
ISF-55/113-4 0,049 IMF-55/110-4 0,033 Temneparypa
ISF-75/157-4 0,044 IMF-75/152-4 0,025 WcnonHeHne OTKpbITOE
ISF-90/180-4 0,038 IMF-90/176-4 0,022 CTeneHb 3amThl IPOO
ISF-110/214-4 0,035 IMF-110/210-4 0,02 PexkrM paboThbl MpoJoNKUTENbHbLIN
ISF-132/256-4 0,029 IMF-132/253-4 0,017
ISF-160/305-4 0,027 IMF-160/300-4 0,014
ISF-185/344-4 0,022 IMF-185/340-4 0,014 «
BO3MOYXHOCTb MCMNOMb30BaHMA 00 +55°C
ISF-200/383-4 0,02 IMF-200/380-4 0,01 o
C MOHWMKEHUEM XapaKTepPUCTUK Ha 2%
ISF-220/425-4 0,018 IMF-220/420-4 0,0m
|ISF-250/484-4 0,016 IMF-250/480-4 0,009
ISF-280/543-4 0,015 IMF-280/540-4 0,009
ISF-315/605-4 0,014 IMF-315/600-4 0,0088

11.6 CeteBo IMC dunbTp

OMC oJunbTpbl  (OGUNLTPDI 3M1eKTPOMAarHMTHOM COBMECTUMOCTM) cnyXkaT [aONna CHMKeHUs
BbICOKOYACTOTHbIX MOMEX B CEeTb OT YacCTOTHbIX Mpeobpa3oBaTesien AN COOTBETCTBUA TpebyeMbiM
CTaHOAPTaM CETU.

MapameTp CeteBoit IMC dunbTp MapameTp CeteBoit IMC dunbTp
Pabouasa TemMnepaTypa oT -25°C go +80 °C Pabouyags yacToTa, Ny 50
CTeneHb 3alunTbl IPOO [Ownana3oH MoLLHOCTUK, KBT 0,75 ~ 315
PeXknM paboTbl MpoaonKnTenbHbIV Pabouee HanpsxxeHue, B 380-440
Cnoco6 oxnaxaeHua EcTecTBeHHOE BO3AYyLLHOE
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11.7 Tabnunua nogbopa ceTeBbiX, MOTOPHbIX gpoccenen nu SMC punbTpoB

Mogpenb MoLHoCTb, KBT . .
npeo 6p::‘sosa-renn - CeTeBoOM MoTopHbI 3MC
O6LenpoM. peXXMM | HacoCHbIW peXXxum apoccenb npoccenb dunsTp
4YacToTbl (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
- 920 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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12. CpaBHUTENbHbIE XapPaKTEePUCTUKU Npeobpa3oBaTenen Yyactotbl INSTART

HasBaHue cepwusa SDI cepua MCI cepwusd LCI cepwusa FCI cepusa VCI
OuanasoH MoulHoCTH, KBT 0.4 -4 0.4 - 630 5.5-500* 0.75 - 630 0.4-40
1daza, 220 B 04-22 04-22 - - 04-22
3 da3bl, 380 B 0.75- 4 0.75 - 630 5.5-500* 0.75 - 630 0.75- 4
YrnpasneHue ckangpHoe/ YrnpasneHue ckangpHoe/
YrnpasneHue ckangpHoe/ YrnpasneHue ckangpHoe/ YnpasneHue ckanapHoe/
BEKTOPHOE C PA30MKHYTbIM BEKTOPHOE C PA30OMKHYTbIM
Cnocob ynpaBneHuns BEKTOpHOE C BEKTOPHOE C Pa3sOMKHYTbIM BEKTOPHOE C Pa3OMKHYTbIM
KOHTYPOM, BEKTOPHOE C KOHTYPOM, BEKTOPHOE C
Pa30MKHYTbIM KOHTY[POM KOHTYpPOM KOHTYpPOM
3HKOAEPOM 3HKOAEPOM
HecbeMHag,
MaHenb CbeMHas CbeMHas CbeMHas CbeMHas

BbIHOCHa4 NMaHesb -onuunga

Tun gBuratenda

ACUHXPOHHbIN

ACUHXPOHHbIN

ACUHXPOHHbIN

ACUHXPOHHbIN/CUHXPOHHbI

ACUHXPOHHbIN

BxogHag yacToTa, 'y,

50-60

50-60

50-60

50-60

50-60

BbixogHaa 4acTtoTa, 'y,

0-600

0 - 600 (3200)

0-600

0 - 600 (3200)

0-320

MNMeperpysoyHasa
CrMocobHOCTb

150% ot | aBuratens B
TeueHuMe 60 ¢;180% oT |,
oBuratens B TedeHme 4 ¢

150% ot | aBuraTend B
TeueHuMe 60 c;180% oT |,
OBuratena B TedeHme 3 ¢

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

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

150% oT | nBuratens B
TeveHue 60 ¢;180% oT ||
noBuratensa B TedeHme 3 ¢

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

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

120% ot |, aBMraTena B
TeueHune 60 ¢;150% oT |,
OBuratena B Te4eHme 3 ¢

BCTPOEHHbIN MCTOYHUK
nuTaHna

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

10 B, 10 MA, 24 B, 200 MA



0c «LHVISNI

NnJojul-14eisul

DOyHKUUU
YnpasneHue ckopocTbio/ o o o A o
MOMEHTOM
BcTpoeHHbIM MNO-perynartop + + + + +
ABTOMaTUYeCKas
perynmpoBKa HanpsXxeHns + + + + +
(AVR)
BcTpoeHHbIN TanmMep 1 2 2 2 1
OrpaHu4nTENb TOKa + + + + +
PerynmpoBka MOMeHTa - + + + -
::z;c;z;ome ynpasneHue 1 5 1 1(+4) .
Konuyectso ckopocTen 16 16 16 16 16
VIMMynbCHble BXOAbI/BbIXoabl 1/0 1/0 O(+1)/0(+1) 11 oN
AHasnorosble BXOAbl/BbIXxoabl 1N 21 3/2 2(+1)/2 N
LndpoBble BXxoabl/Bbixoab 5/ 5/0 6/1 6(+4)/1(+2) 4/
PenenHble Bbixoabl 1 1 2 2 1
3alunTbl

3aLlmTa NO HanpPaXXeHmo

+

TokoBas 3almTa

+

3awmTa oT Nneperpesa M4

+

3alMTa oT NponagaHus das

+

KOMMyHMKaLI,MOHHbIe
BO3MOXXHOCTU

MODBUS BcTpoeH

MODBUS BcTpoeH

MODBUS BcTpoeH

MODBUS - onuusg,
PROFIBUS - onuuma

MODBUS BcTpoeH

0.4 - 30 kBT (B pexxunme P) -

5.5-30 kBT (B pexxume P) -

0.75-18.5 kBT (B pexxnme P) -

TopMO3HOWM MOLYb BcTtpoeH BCTpPOEH; BCTpPOEH; BCTpPOEH; BcTtpoeH
18.5 - 630 KBT - BHeLwHUM 30 - 500* KBT - BHEeLWHUM 18.5 - 630 KBT - BHELWHUM
MOHTaYKHbI KOMMNNEKT ANga N N
naHenu ynpasneHua
CTeneHb 3aLlmTbl IP 20 IP 20 IP 20 IP 20 IP 20
O6LenpoMblLLNeHHble O6LenpoMblLLNeHHble
O6LenpoMblLLNeHHble BeHTnnaumg,
O6LenpoMblLLNEeHHble MexaHWM3Mbl, paboTa B MexaHW3Mbl, paboTa B
O6nacTb NpUMeHeHUs MeXaHW3Mbl, yrpaBneHme o6 LEenpPOoMbILLNEHHble
MexaHW3Mbl SHKOOEPHOM peXxknme, SHKOOEPHOM peXxknme,
MOMEHTOM MeXaHW3Mbl

ynpasneHne MOMeHTOM

ynpasneHne MOMeHTOM




OBOPYOOBAHMUE INSTART

MPEOBPA3OBATE/T YHACTOTDbI DONMOJIHNTE/TbHOE OBOPYAOBAHWE

Cepwug SDI

SKOHOMUYHad cepund

TOpMOZ—BHbIe Moy
HoMuHanbHbIN Tok: 15 ~ 200 A

Cepug MCI TopMO3Hble pe3ncTopbl
cepwug obuiero MouuHocTb: 80 ~ 3000 BT
NPUMEHEHNSA ConpotusneHue: 3 ~ 600 OM

Cepug FCI

YHUBepcasbHas cepus
obLlero NpMMeHeHus

MOTOpH ble gpoccesin
MoluHocTb: 2,2 ~ 315 KBT

YHWBepcarnbHaga cepud MoLHocTb: 2,2 ~ 315 KBT
obLlero npuMeHeHns
C pacLUMPEHHbIMU GYHKLMSMN

Cepwug LCI ﬁ CeTeBble opoccennm

Cepwug VCI

KOMMaKTHad
N SKOHOMUYHadA cepuda

DOunsTpbl IMC
MouiHocTb: 0,75 ~ 315 KBT

YCTPOWMCTBA MNTABHOTIO MYCKA
MynbTbl yrpaBneHmna

- OgHOMECTHble

+ [IByXMecCTHble

Cepmq SSl + TpexMecTHble
CTaHpapTHas cepus + YeTbipexMecTHble

o6|_|_|,ero NnpUMeHeHnd

Cepuga SBI

CTaHpmapTHaga cepud
o6LLEero NpUMeHeHns
C 06BO[IHbIM KOHTaKTOpOM (6alinac)
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[aHHbIN KaTanor Obi pa3paboTaH O5a Toro, YTobbl AaTb 0630p CylLlecTBYoLLEN cepum NpeobpasoBaTtenen YactoTbl INSTART.
BcrnencTtBume Toro, UTo Hallewm MOAUTUKOM ABASETCH NPOLLECC HEMPEPbIBHOMO Pa3BUTUS, BO3MOXHbI M3MEHEH WA TEXHUYECKUX
XapaKTepPUCTUK 6e3 NpeaBapmUTEbHOIO YBEAOMIIEHWI. STOT KaTanor NpefHasHadyeH To/bKo Ald MHGOPMaTUBHbIX Lienelt. Mbl
He HeceM OTBETCTBEHHOCTb 3a peLUeHUd, MPUHATbIE Mo JaHHOMY KaTanory 6e3 onpegeneHHbIX TeXHUYECKMX KOHCYBTaL M.



