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[NMPEOBPA3OBATEJIN HACTOTDI



HanpaBneHne no pa3paboTke U U3roToBMNeHUto npoaykunm noa 6peHgom INSTART ocHoBaHO
Ha 6a3e XonguHra CeBepo-3anagHoe JneKTpoMexaHudeckoe O6begunHeHne (C3OMO) B 2013
rogy. MHOroneTHMii onbiT PaboTbl WM M3ydeHMe MPUBOLAHOM TEXHUKW eBPOrNencKux 6peHOoB
CTanuy OTMPaBHOM TOYKOW AN OpraHmMsaumMm cobCcTBeHHOro npomssoactesa. COBMECTHO C Hay4HOo-
TeXHMYECKUM LeHTpoM KoMnaHma INSTART paspaboTana n npoTecTupoBana obpaslbl 1M oTnaguna
MPOU3BOLCTBO COBCTBEHHOM MPOAYKLMUN, OTBEYAIOLLEN MOTPEOHOCTAM POCCUMCKOTO PbIHKA.

BbicOkOe KayecTBO W HaOeXXHOCTb MNPOAYKLMKM [OOCTUratoTCa 3a CYeT TwaTenbHoro otbopa
Mpoun3BoaMTENEN KOMMMIEKTYIOLLMX, KOHTPONS TEXHONOrMYecKmnx npoueccoB 1 100% TecTMpoBaHUS
rOTOBbIX M3Oennin. [oCToagHHbIE WHXXEeHEepPHble W3blICKaHUA U obpaTHad CBA3b OT KOHEYHbIX
rmofib3oBaTeNnier MoMoralT HEeMpPepPbIBHO COBEPLLEHCTBOBATh BbiMyckaeMoe obopynoBaHue. Cny»xba
TexHnyeckom nogaepP>xkkn INSTART oka3sblBaeT BbICOKOKBATMPULIMPOBAHHYIO MOMOLLb Ha BCeX aTanax:
oT nogbopa obopyaoBaHUA Mod KOHKPETHbIe 3afauM 00 BBOLAA ero B akcrnayaTaumto. LLnpokasa ceTb
CEPBUCHbIX LLEHTPOB 1 CcepBUCHbIX NapTHepoB INSTART obecrneumBaeT onepaTUBHOE BbiMOHEHMEe
YCyT Mo fMyckKoHanagke, TeXxHMYeCcKoMy 0BCNy>KMBaH MO, AMArHOCTMKE U MOCTrapaHTUMHOMY PEMOHTY
obopynoBaHus.

[JocTynHaa HageXXHOCTb — 3TO BEKTOP PAa3BUTUA U KOMMAEKC MeponpuaTtum, 6narogapa KOTOPOMY
kKoMMnaHma INSTART rapaHTUpyeT KOHKYPEeHTOCMOCOOHY LeHY MPpW BbICOKOM KadecTBe MpoayKuuu.
Hanuune npenctaBuTenbCTB M cknagoB INSTART Bo BceX KpynHeMLlunx ropopgax Poccum n Pecnybnmke
Benapycb MO3BOMAET OMTUMUM3MPOBATb 3aTpPaTbl Ha JIOTUCTUKY M GOPMUPOBATb FMOKYIO LIEHOBYIO
MOAUTUKY 019 KITMEHTOB.
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1. MpeunMyLlecTBa Nnpeobpa3oBaTenen
YyacTtoTbl cepumn VCI

MpeobpasoBatenu yactoTbl cepmnn VCl — 3TO OOHU U3 CaMbIX KOMMAKTHbIX WM MPOCTbIX YCTPOMUCTB B
yrpaBneHuUn sMeKTpoaBuraTendaMmm B NUHenKe npeobpasoBaTenen 4YactoTbl INSTART. HapexHble

npeobpasoBaTesniM 4acToThbl

MoulHocTbto oT 0.4 po 15 kBT npepcTasBngtoT cobol mpoctoe U

SKOHOMMYECKU 3ddeKTUBHOE pelleHne a4 yrpaBieHusa aNeKTpoaBMraTenem.

o
O

g

MPOCTOTA B UCMOJIb3OBAHUU
HeobxoanMbl1 MUHUMYM HacTpoeK U
PYHKLMOHANbHbIX BO3MOXHOCTEMN A4
pelleHna NPOCTbIX 3a4a4

KOMNAKTHOCTb
OnTuManbHble rabapuUTHbIE pasMepsbl

BCTPOEHHbIA CETEBOM NMPOTOKON
B 6a30B0OIN KOMMIEKTaL MK BCTPOEHHbI
Modbus RTU

OTNAOOYHOE NPUTOXXEHUE
OTnago4YHoe NpuUnoXxeHmne ang
yOaneHHOM HaCTPOMKM, MOHUTOPUHIA

M OMArHOCTMKM obopynoBaHMa MHCTapT.
MNopkntoyeHre ocyLEeCcTBNAETCA Mo
ceTeBOMYy npoTokony ModBUS RTU
(RS485).

OBJTIACTUN TTPUMEHEHINA

0

o000
ooo
[-X-X-}

onuud - BbIHOCHA4A NAHEJ1b
YMNPABJTEHUA

JononHuTtenbHaa BbIHOCHasA NaHenb
MMeeT BO3MOYKHOCTb BbIHOCA
YONMHUTENbHbIM Kabenem OnnHom 0o
J(6RY)

ONTUMAJIbHAA COBOKYINMHOCTb
3ALLUTHBIX ®YHKLUA

Hanuume 3alLUMT: TOKOBbIE 3aLLMTbI, OT
neperpesa, oT NponagaHMa ¢as Ha
BXO[le M BbIXOe, 3allMTa OT 3aMblKaHKUA
Ha 3eMJIto U T.A.

«MOXXAPHbIN PEXXUM»

Oonuma “nmoXapHbiM  pexkum” - 3To
BO3MOXXHOCTb npeobpasoBaTento
YacTOTbl MPOOONXKaTb PaboTy B yCOBUAX
rmoapa, HecMoTps Ha BepOATHOCTb
MOBPEXOEHUM, a TaKKe WrHopupys
BO3HMKaOLLME OLLUNOKMN.

OcHoBHOe npuMeHeHne cepun VClI — cucTeMbl BEHTUNALMKM KM HACOCHble arperatbl. Takxke 3Tu
rnpeobpasoBaTenn YacToTbl MCMOJb3YHOTCH A1 OOLENPOMbILLIMEHHOO MPUMEeHEeHMS.




2. TeXHN4YeCKune XxapaKTepuCTUKH

Mopaenb ‘ MowHocTb aBuUratensa*, KBt ‘ Tok, A
Bxon: 1 pa3a, 198-253 B (+5% He 6onee 20 Mc), 50/60 I + 2%
VCI-G0.4-2B 0.4 2.3
VCI-G0.75-2B 0.75 4.0
VCI-G1.5-2B 1.5 7.0
VCI-G2.2-2B 2.2 9.6
Bxon: 3 dasbl, 342-440 B (+5% He 6onee 20 mc), 50/60 Iy, + 2%
VCI-G0.4-4B 0.4 1.5
VCI-GO0.75-4B 0.75 21
VCI-G1.5-4B 1.5 3.8
VCI-G2.2-4B 2.2 51
VCI-G4.0-4B 4.0 9.0
VCI-G5.5-4B 55 13
VCI-G7.5-4B 7.5 17
VCI-G11-4B n 25
VCI-G15-4B 15 32

*HOMMUHanNbHbIN TOK ABUraTeNs He AOMKeH NpPeBblllaTh HOMUHANbHbIN BbIXO4HOM TOK Npeobpa3oBaTensa 4acToTbl

Cucrtema o603HauveHunda

VCI - g X _ E E 4 e o (\_/)
2 3 4 5 6 7

1

1. Cepusa
2. PexkM G - 06LLenpoMblLLNEHHbIA*
3. MowHOCTb aneKTpoaBuratensa (kKBT)
ansa obLlenpoMbllLneHHoro pexkmuma (G)
4. HOMMHanNbHOE HanpaxkeHme:
2:1~230 (220) B, 50/60Iy,
4:3~400 (380) B, 50/60Iy,
5. BCTpoOeHHbIM TOPMO3HOM MOaY b
6. [lononHuUTenbHble onumm:
C3C - LoMoNIHUTENbHOE MOKPbITUE MJ1aT J1TaKOoM,;
KMI-T - 3alwinTHOE NOKPbITUE M1aT KOMMayHOOoM,;
TP — mHOonBMOyanbHOE NPOEKTHOE peLleHme.
7. B mooenax, umMmetonx (V) Ha KoHLUe, 419 paboTbl C TOKOBbIM CMIHaIOM aHaloroBoro BXxoga
HeobxoOMMO NOAKUYNTL pe3ncTop 510 OM (BXOOWT B KOMM/IEKT NMOCTaBKM) COrMacHO cxeme
NOOKMIOYEHUS YMPaBASOLLMX KINEMM.

*O6LwenpoMmbllWNeHHbIN pexxum (G)
Mcnonb3yeTca € Harpy3kom C MOCTOSHHbIM  BpallaloWwMM MOMeHTOM. B 3ToM cnydae BenmMyMHa BpaLLaloWero MoMeHTa,
HeobxoOMMOro A9 NpMBeOeHWa B LOENCTBME KaKoro-nmbo MexaHW3Ma, MOCTOAHHA He3aBWMCKMMO OT CKOPOCTW BpaLLeHWSs.

MPUMepPOM TaKoro pexmMa paboTbl MOMYT CIYXKUTb KOHBEMePbl, SKCTPYAEPbl, KOMMPECCOopPbl, CKBaYKMHHbIE HACOChI.

INSTART® 4 instart-info.ru



3. TexHU4YeckKana cneundukauma

MapamMeTpbl

OonucaHue

OCHOBHbI€e NMapaMeTpbl

[OuanasoH Hanps>xeHua
M 4aCTOTbl Ha BXo4e

1~198-253 B (+5% He 605ee 20 Mmc), 50/60 'y, + 2%
3~ 342-440 B (+5% He 6onee 20 mc), 50/60 I + 2%

[Onana3oH HanpsHxeHunsa 3~0-U,,0-320 Ty
M 4aCTOTbl Ha BbIxo4e
[Ownana3oH MoLLHOCTEN 0.4 -15 kBT

Tun nogko4aeMoro
aN1eKTpoasuraTensa

TpexdasHbl aCUHXPOHHbIN ¢ K3P

MeToabl ynpasneHus

CKanapHbIn

Meperpy3o4Hasd cnoco6HOCTb

150% HOMMHANbHOIO Toka B TeveHue 60 c; 180% HOMMHaNbHOIO TOKa B TedeHme 3 C
(He yawe 1 pa3za B 10 MUHYT)

Hecyulaa yacToTa

0.5 ~T6 Kl

[MyckoBOW MOMEHT

1.0 M/150% (SVC)

[OnanasoH ckopocTen

1:50 (SVC)

TOYHOCTb OTOBPaAKEHUS
BbIXOQHOW YacToTbl

LndppoBoe 3agaHme: 0.01 Iy
AHanoropoe 3afaHune: MakcuManbHaga JYactoTa X 0.2%

TOYHOCTb MOCTOAHHOM CKOPOCTH

+0.5% (SVC)

YBenuyernume momeHTa (U/f)

ABTOMaTU4YecKoe, py4dHoe 0.1%...30.0%

XapaKTepucTrka
3aBucumocTtm (U/f)

Mpamasa
KBagpaTuiHasg
JNoMaHasa Mo HECKONbKMM TOUKaM

XapaKTepucTrKa pasroHa / 3amMeaneHns

4 NUHEMHbIX, S-obpa3Hada

dyHKuMa AVR

ABTOMaTMYecKada CTabnIn3aLmsa BbIXOQHOMO Hanpa>xxeHn4d

¢yHKL|MOHaJ1beIe BO3MOXXHOCTU

MaHenb ynpasneHus

HecbeMHada

BcTpoeHHble paclumMpeHHble GyHKLMN

TOXKapHbIN PEXXMM, TaMep, BCTpoeHHoe MU-perynupoBaHme, KoMneHcaums
OTK/TOHEHUS CKOPOCTU, BbI3BAHHOMO MOBbILLEHWEM Harpy3Ku, GYHKLWA yripaBneHmna
yacToTon KonebaHuM (NprMeHsaeTca B 060pya0BaHNM HAMOTKU TEKCTUIBHOM HUTK)

OunHaMunyeckoe TOpMOXKeHne

TopMOXKeHMe MOCTOAHHbIM TOKOM

TONYKOBbBIV PEXUM

[Onana3oH 4acToT TONYKOBOro pexknma: 0.00 Iy ~ «kMakcuMManbHasa YacToTa»

MpocTtom MK

16-ckopocTHasa paboTa Yepes BCTpoeHHbIW MJTK nnu umndposbie BXOAbI

MHOroCTyneH4YaTbl PeXXnM

16-ckopocTHaga paboTa Yepes BCTpoeHHbIn MK nnu umndposbie BXOAb!

MNO-ynpasneHune

Peanusaumnsa cucteMbl ynpasieHUsa ¢ 4aTYHUMKOM O6paTHOﬁ CBHA3N

Be3ocTaHoBOYHasa pa60Ta

Mpu NnponagaHnn NUTaHUS:
MeHee 10 Mc - HemnpepblBHada paboTa
6onee 10 Mc - aBTOMNepesanycK

CeTeBble N POTOKO/bI

Modbus RTU(RS-485) — BcTpoeH

Onuum 1 akceccyapsl

MaHenb, y,EI,J'II/IHl/ITe}'IbeIIZ Ka6eﬂb, MOHTaXKHbIM KOMMMEKT, 3aLUUTHbIE MNOKPbITNA NNaT,
OOononHnTeIbHoe O60py,D,OBaHIAe

3alLMTHbIE QYHKLMMU

MonHbIM KOMMNeKC

3alMTHOE MOoKpPbITUE MniaT

C2C 6a3oBoe, C3C onuusa

CreneHb 3aWmThbl

P20

YnpaBsneHue

KaHanbl KoMaHabl 3a nyckKa

MaHenb, KneMMmbl, ceTeBom NpoTokon Modbus(RS-485)

3afaHue 4acToThl

Ll,mbposoe 3adaHue, aHanorosoe 3agaHne Hal'lpFI)KeHVIFI/TOKa M 3aflaHNe C ceTeBbIX
MPOTOKO10B

MNpeobpasoBaTenu YactoTbl cepumn VCI



MNCTOUYHUK MUTaHUS

Bxopabl ynpasrieHusa

+10 BDC; +24 B DC

5 undpoBbix BXxoAHbIX knemm (DI). Mogaep>kmpatoT Tosibko PNP normky. DI5S MOXKHO
MCMONb30BaTb KakK BbICOKOCKOPOCTHOM MMIMYNbCHbBIN BXO4, C MaKCMMarbHOW YaCcTOTOM
mmnynbcos 20 K.

1 aHanoroBbIM Bxof (All) ¢ ananazoHoM 0 ~10 B mnm O ~ 20 MA

Bbixofbl ynpasneHus

1 uMnynbcHbIN Bbixof (FM) go 20 Kl (KOTOPbI MOXXHO MCMOMb30BaTh, Kak LUPpoBOM
BbIXO[, C OTKPbITbIM KO/I1EKTOPOM)
1 aHanorosbin Bbixod AOT (AOV ¢ ananasoHom O ~10 B; AOI ¢ ananasoHom O~ 20MA)

Ycnosus oKpyKaioLuein cpeabl

MecCTo yCTaHOBKM

B nomelueHnK, BHe 30HbI A4ENCTBUSA MNPAMbIX CONMTHEYHbIX nyqem, Mbl/1N, arpeCcCrMBHbLIX ra3oBs,
ropto4ero rasa, MacnaHOW B3BECH, napa, 6e3 BblMNageHWA KOHOeHCaTa

BbicoTa Hag YpPOBHEM MOpP4A

Huxe 1000 M Hap ypoBHeM Mops (oT 1000 go 3000 M Mpw CHUXKEHHbIX HOMUHAaNbHbIX
XapaKTepUCTHKaXx)

TeMrepaTypa oKpy»)KatoLLel cpeabl

OT-10 o +40 °C (aKkcnnyaTaums co CHMKEHHbIMM HOMUHANbHbIMU XapaKTepucTmukamm 1.5%
Ha Kaxxabli rpagyc o +50 °C)

OTHOCUTENbHAA BMaXXHOCTb

OTHOCUTENbHAA BNaXXHOCTb HKe 90%, 6e3 KoHaeHcaunm

OxnaxgeHue

MpUHyOUTENbHOE

Bubpauma

MeHee 5.9 m/c (0.6 g)

TeMnepaTypa XpaHeHUa

INSTART®

OT1-20 pgo +60 °C
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Tunopasmep 1

Tunopasmep

Mopenb

Tunopasmep 2

Tunopasmep 3

Bec
(HeTTO),
Kr

Fa6éapuTHbie pasMepbl, MM

Maccora6apuTHbie XapaKTepPUCTUKM

i1}

r

d

Tun Kopnyca

Vi

Cnoco6
MOHTa)ka

VCI-G0.4-2B

VCI-G0.75-2B

VCI-G1.5-2B

VCI-G2.2-2B

VCI-G0.4-4B

VCI-G0.75-4B

VCI-G1.5-4B

VCI-G2.2-4B

0.8

85

144

10

4,5

VCI-G4.0-4B

VCI-G5.5-4B

VCI-G7.5-4B

96

182

N4

VCI-G11-4B

VCI-G15-4B

INSTART®

23

106

240

149

4,5

MnacTtmMaccoBbIM

Ha din-peiky
HacTeHHbIn

HacTeHHbIN



6. AKceccyapbl

6.1 MaHenb ynpaBneHusa

B 6a3oBoM KOMMMAeKTauMu MnaHesnb yrnpaBfeHUa — HecbeMHad. BblHOocHas cBeToamonHasd cbeMHas
MaHenb ynpaBneHua apnaeTca onunen 1 npegHasHadyeHa angd nporpaMMmpoBaHms npeobpasoBaTtenen
YyacToTbl. [MaHeNnb NO3BOMAET OCYLECTBAATL 3aryCcK, OCTaHOB, PerynmpoBaHMe 4acToTbl M MOHUTOPUHT

napamMeTpoB.

VCI-KP ana mogenen 0.4 - 15 kBT

»

cTon

I
O
O 0 O
O O O
O O

1

81

[ ]

[J
]

Fa6apuTHbie pasMepbl, MM YcTaHOBOYHbIE pa3Mepbl, MM
HaumeHoBaHue
L B r L B1 mn
VCI-KP 60.8 79.7 36.8 516 70.6 15.5

6.2 MOHTa)XXHble KOMMJIEKTbl U YAJIMHUTESIbHbIE Kabenu

kabenb 0o 10 m

BHelwHu BUA O603Ha4vyeHue OonucaHue
IN-EC YOonuHUTeNbHbIM Kabenb ona naHenu VCI-KP
(1-10 meTpoOB)
MOHTaXKHbIV KOMMAEKT Ana naHenm ynpasnexHma VCI-KP.
VCI-MK BkitovaeT B ceba MOHTaXKHYH paMKy A9 MaHenu 1 yonuHUTeNbHbIN

L

1

i

81

w -
Fa6apuTHble pa3sMepbl, MM YcTaHOBOUYHbIE pa3Mepbl, MM
HanmeHoBaHue
11} B r wn B1 mn
VCI-MF 74.7 94 203 60.7 83 80.2




7. JononHUTenbHbIE Oonuuu
7.1 OTnapo4vHoe INO

OTnagoyHoe nporpamMMHoe obecrnedyeHue MNo3BoOAAET
YOANeHHO ynpaBndaTb MNpeobpasoBaTesieM 4acToTbl C
nomMolubto MK, COXpaHATb HEOTPaHUYEHHOE KOMTMYECTBO
HacTpoeK, MCMofb3oBaTb  QYHKUMIO  KOMMPOBaHMUS
MapaMeTpoB, KOHTPO/IMPOBATb COCTOAHME U paboyne
nmpouecchl ycTpoucTBa. ONg noaknouyeHns HeobxoOomm
afanTep-nepexoaHuK ¢ nHTepdemca RS-485 Ha USB.

7.2 NMOKpbITUE NNTAKOM U KOMMNayHAOM

Ba3oBoe nokpbITMe nedaTHbIX MaT - knacc C2C: NnpMMeHsaeTca B MecTax C HOPMalibHbIM YPOBHEM
3arpa3HAOLWMX BELLECTB.

Mpw paboTe 060pPyOOBaHMA B IKCTPEMalbHbIX (arpeccrBHbIX) paboynx cpegax pekoMeHaoyeTcs
OOMONHUTENbHANA 3allMTa — CcreumanibHoOe MOKPbITUE MeYaTHbIX MAaT JTAaKOM UM KOMMayHAOM.
[HaHHaga onuma aendgeTca Hanbosee oNnTUManbHOM ANa obecnedyeHna HaAeXXHOCTM PaboTbl HAaCTOTHbIX
npeo6pa3oBaTenien UMM yCTPOMCTB MNIaBHOIMO MyCKa B YXECTKMX YCITOBUAX U MPUY BO3AENCTBUM OPYTMX
arpeccmBHbIX GaKToOpPOB (Bfara, Nbiib 1 T.M.).

CpaBHeHVIe MOKPbITUA NMeYYaTHbIX MNaT: JlaK U KOMNayHA4

JNak | KomnayHAa
MpeumMyLiecTsa

HeweBne koMnayHga [MoBbllEHHAA yCTOl;ILH/IBOCTb K BITaYKHOM cpege

[MNoBbllEeHHAa MexaHM4ecKas yCTOl7IL|l/IBOCTb
KOMMOHEHTOB Ha MeYyaTHOM niaTe

MNMpuMeHeHue

B cyXxux 3amblAeHHbIX MOMeLLeHNAax B moMeLLeHMAX C MOBbILLEHHOW BIaYKHOCTbIO
M arpeccmBHOM cpenom

MNJTATbl C SALLUNTHBIM MNMOKPBITUEM — 3TO AOCTYTTHAHA
AJIBTEPHATVBA KJITACCY 3ALLNTbBI IP54

KomnayHa

Mpwu paboTe ob6opydOBaHMA B IKCTPEeMalbHbIX (arpeccrBHbIX) paboynx cpegax pekoMeHOyeTcH
OOMOMHUTENbHAA 3aliMTa: CcrneumanbHoOe MOKPbITME MedyaTHbIX MNnaT KoMMayHOoM. [laHHasa
onuma aBngeTca Hambonee oNTUMManbHOWM Oaa obecnedyeHUa HaAOEXXHOCTU pPaboTbl YAaCTOTHbIX
npeo6pa3oBaTenien UMM yCTPOMCTB MN/1IaBHOMO MyCKa B YXECTKMX YCIOBUAX U MPU BO3AENCTBUM OPYTUX
arpeccumBHbIX GaKTOpPOB (Bfara, Nbijb 1 T.M.).

[NpenMyLlecTBa
i MNoBblLLEeHHAsA MexaH4YecKasa yCTOMUYMBOCTb: 3PPEKTUBHO ( )
B 3awmaeT OT Bl/l6paLI,MI;1, BO3HMKalOLWKMX B npoLuecce pa6OTbI OO

D o
/I Bblcokaga TennooTgada:; yCTPOMCTBO He HarpeeaeTcs

~> B Mpouecce aKCryaTaumm /\

i
MpooneHue cpoka cny»6bl 06opyaoBaHMSA
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J1ak

MokpbITMEe NakoM peKoMeHayeTcs AN NMpenoTBpalleHMs MoBpeXaeHMn 1 gedopmaumin nnaT rnpm
paboTe B 3aMblfIeHHbIX pabounx cpedax. BHe 3aBUCUMMOCTM OT TAXKECTW Harpy3oK, OOMOTHUTEebHOe
3aWMTHOE MOKPbITUE MO3BOAAET HE TOMbKO MOBbLICUTb MPOYHOCTb PAAMO3IEMEHTOB, HO U MPOASTNTD

[NpenmylLLecTBa

YCTOMYMBOCTb K MblSIN

% BblCcOKag MexaHm4yeckada NpoYHOCTb PaaNOI1EMEHTOB
Ha NeYyaTHbIX NnaTax

0
MpoafeHue cpoka cry>k6bl 060pyaoBaHUS
©

7.3 Mo)XapHbI pPeXXUM

Mopenu VCI ocHalweHbl dyHKUMen «[1oXKapHblM peXuM». JaHHaa PyHKUMA MOXKET COBMECTHO
MCMOMNb30BaTbCA B MOXapHbIX wWKadax ONa nogmgepyXaHua noanopa BO34yxa, AbiMoydaneHusa,
YNpaBAeHUA BITSXHbIMU BEHTUNATOPAMM, yMPABAEHNA MPOTUBOMOXKAPHbIMU HAacocaMuy. B MOMeHT
aKTUBALMM MOXKAPHOIo pexxmMa npeobpasoBaTesib HacTOTbl MPOOO/IKAET CBOO paboTy, HeCMOTpPSA
Ha BO3MOXHOCTb MoBpexaeHusa. MNMoxapHbIM peXxUM Mnpegnosaraer paboTy npeobpasoBatend
4acTOTbl Aa)Ke B Cllydae BO3HMKHOBEHUSA OLLIMGOK.

° BeHTnnatop
‘ AbIMOyOaneHna
(]

B S EE S S S EEEEEEEEEE . rnognopa

—— b

, BeHTungTOp

1
-

KnanaHbl gbiMoyganeHus

3

Mpeo6pasosaTtenu YyactoTbl cepum VCI 1



8. lonosiHUTeNnbHoOe o6opyaoBaHMe

[JononHutenbHoe obopynoBaHMe K NpeobpasoBaTenaM YacToTbl MO3BOMSET MaKCUMMalbHO 3GPEKTUBHO
MCcnonb3oBaTb GYHKLMOHAM YCTPOMCTB.

TopMo3HOM TopmosHoM MpeobpazoBaTtenb dunbTp dU/dt

pe3uncTop MOOyIb YacToTbl N

A § ===
0 g —
QC MOTOPHbIN
\/ Jocon L lcron Opoccernb
o — :
CeTeBoM
npoccenb
OMC dumnbTp
[-] (-]
INSTART j
I CUHYCHbIN
5 ® i dunnbTP
[-] (-]
O
o]|[®)
|I:I| (0] |[e)

MynbTbl yrpaBneHus

8.1 TopMO3HbIe MOAYyNU
TopMoO3Hble MoAaynu obecneynBaloT noaadvy >1eKTPO3HePrMn, BbipabaTbiBaeMoM MpU TOPMOXKEHUMN

aneKTpoaBuratend, Ha TOPMO3HOM Pe3nCTop, rapaHTUpPys HopMalnbHylo paboTy npeobpasoBaTtend
4acTOTbl M ApPYroro o6opynoBaHMSA.

TOpMO3HOM MOAY/b WMPOKO MCMOMb3yeTca B cxeMax ynpaBneHusa nndrtamm, NOAgbEMHbIMU KpaHaMu,
npon3BoaCTBeHHbIMUA MeXaHN3MaMW, LLHaXTHbIMU noabeMHbIMUA arperatamMu, Ll,eHTpl/IbeFaMl/l,
HACOCHbIMW arperatamMum gas HePTAHbIX MECTOPOXXAEHUMN 1 OpP.

Monbop TOPMO3HOIrO MOy PEKOMEHOYeTCa OCYyLLECTBNATb MO HOMUHaNbHOMY UMW MUKOBOMY TOKY.

TopMo3Hble Mmoaynu BU

TopMo3Hble Moaynm BU, MOMMMO OCHOBHbIX YHKLWMMN, TakKXXe UMetoT
BO3MOYHOCTb paboTaTb pexxmme «BedyLmMin-BeqoMblin».

Mogpenb HoMMHanbHbIN TOK, A ‘ MukKoBbIN TOK, A
Ana mopenen MY Hanps)keHneMm 400B
BU-50-4 20 60
BU-100-4 32 1o
BU-200-4 120 310
BU-400-4 150 470
BU-600-4 220 700
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AOna mopenen MY Hanpsi)xxeHueM 690 B

BU-50-6 20 60
BU-75-6 25 90
BU-100-6 70 190
BU-200-6 10 280
BU-400-6 150 430
BU-600-6 220 650

8.2 TOpMO3HbI€ pe3nUCTOopPbI

TopMO3HOM pe3ncTop obecrneunBaeT BO3SMOXHOCTb BbICTPON OCTaHOBKM 2MeKTpoaBuratTena B ciy4daax
TOPMOXEHWA C MOMOLLbIO Mpeobpa3oBaTend YacToTbl. B MpoLecce TOPMOXKeHUA aneKTpoaBuraTens
ero sHeprmua paccemBaeTcd Ha 6roKe Pe3nCTOPOB, KOTOPbIM, B CBOK o4depedb, MOAKMOUYEH K LiMHe
MOCTOAHHOIO TOKa Ha npeobpasoBaTeflb YacToTbl, YTO OaeT 3allMTy NpeobpasoBaTento 4YacToTbl OT
ABaAPUMMHOIO OTK/IIOYEHMSA MO MPUYMHE MepeHanpPaXKeHna.

IBRC

- ConpoTtuerieHumne: 3 OM - 600 OM - ConpotumereHune: 7,5 Om - 2000 OmM
- MouwHocTb: 80 BT - 3000 BT - MowHocTb: 60 BT - 11000 BT

- KepamMmumueckaa monesnb - ANtoMUHMEBAA Modenb

- Knacc 3awunTbl: IPOO - Knacc 3awunTbl: IP54

TopMO3HOM pe3ncTop Heo6xoamMM B criyyasix, Korga:
- HeobxoaMMo bonee adbeKTUBHOE TOPMOXKEHME;

- €CTb MHEePLMOHHAA Harpy3Kka Ha aeKTpoaBuraTtess;
- UMeeTCsl BO3MOXXHOCTb MepeHanpsayXeHusa.

TOPMO3Hble PE3UCTOPbI ABNAKTCA OOMONHUTENBHOM OMNUMEN U PEKOMEHOYTCA K YCTaHOBKe MNpw
HeobXxoQMMOCTU 3aMedNIeHNs TOPMOXEHUSA dreKTpoaBuratena ¢ TOPMO3HbIM MOMEHTOM MmpM. bonee
20% OT HOMWHaNbHOro MOMeHTa M, .

8.3 Tabnuua noa6opa KepaMUUYECKMNX TOPMO3HbIX Pe3UCTOPOB

PekoMeHayeMoe TOPMO3HOE COMNMpPoOTUBAEHUE A1 HAaCOCOB, BEHTUIATOPOB, TOKapPHbIX U
Pppe3epHbIX CTAHKOB, AbIMOCOCOB M Np. (KmlwI <1.0, NB < 10%)
Mopenb
TopMo3Hoi1 UToroeoe 3HaueHue
Mopenb pe3ucrtopa Kon-Bo wr.
moaynb Oom KBT

VCI-G0.4-2B BcTpoeH IBRC-600-160-1PO0O 2 300 0,32
VCI-GO0.75-2B BcTpoeH IBRC-250-400-1P0O0O 1 250 0,4
VCI-G1.5-2B BcTpoeH IBRC-120-250-1P0O0O 1 120 0,25
VCI-G2.2-2B BcTpoeH IBRC-80-400-1P0O0O 1 80 0,4
VCI-G0.4-4B BcTpoeH IBRC-400-80-1PO0O 1 400 0,08
VCI-GO0.75-4B BcTpoeH IBRC-600-160-1P0O0O 1 600 (OA[5}
VCI-G1.5-4B BcTpoeH IBRC-200-160-1POO 2 400 0,32
VCI-G2.2-4B BcTtpoeH IBRC-600-160-1PO0O 2 300 0,32
VCI-G4.0-4B BcTpoeH IBRC-180-600-1P0O0O 1 180 0,16
VCI-G5.5-4B BcTpoeH IBRC-120-1000-1PO0O 1 120 1
VCI-G7.5-4B BcTpoeH IBRC-180-600-1P0O0 2 90 1,2
VCI-GT11-4B BcTpoeH IBRC-120-1000-1PO0O 2 60 2
VCI-G15-4B BcTtpoeH IBRC-40-2500-1P0O0O 1 40 25
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8.4 Tabnuua nopg60pa aNntOMUHUEBDbIX TOPMO3HbIX PE3UCTOPOB

PekoMeHayeMoe TOPMO3HOEe COMNMpPOoTUBIIEHME A1 HAaCOCOB, BEHTUIATOPOB, TOKapHbIX U

PppensepHbIX CTaHKOB, AbiIMococoB (KTopmMm <1, NMB < 10%)

Monene TopMo3HoIA UTorosoe 3HavyeHue
Moaynb Mopenb pe3ucrtopa Kon-Bo wr. om B
VCI-G0.4-2B BcTtpoeH IBRA-500-60-IP54 1 500 0,06
VCI-GO0.75-2B BcTpoeH IBRA-500-60-IP54 2 250 0,12
VCI-G1.5-2B BcTtpoeH IBRA-350-100-1P54 3 n7 0,3
VCI-G2.2-2B BcTpoeH IBRA-90-400-1P54 1 90 0,4
VCI-G0.4-4B BcTpoeH IBRA-2000-60-I1P54 1 2000 0,06
VCI-GO0.75-4B BcTpoeH IBRA-2000-60-IP54 2 1000 0,12
VCI-G1.5-4B BcTpoeH IBRA-500-300-1P54 1 500 0,3
VCI-G2.2-4B BcTtpoeH IBRA-350-100-1P54 4 350 0,4
VCI-G4.0-4B BcTpoeH IBRA-180-1000-1P54 1 180 0,8
VCI-G5.5-4B BcTtpoeH IBRA-120-1000-1P54 1 120 1
VCI-G7.5-4B BcTpoeH IBRA-180-1000-1P54 2 920 2
VCI-GT11-4B BcTpoeH IBRA-120-1000-1P54 2 60 2
VCI-G15-4B BcTtpoeH IBRA-40-2500-1P54 1 40 2,5

8.5 CeTeBble U MOTOpPHbIE Apoccenu
CeTeBble APOCCENN UCMOMb3YOTCA [O79 CHUXXEHUS O6POCKOB TOKOB BXOOHOM LenM 4YacCTOTHOro

npeobpasoBaTens,

npu  KonebaHUax HampsaXkeHUs B CeTwu,
FaPMOHUYECKKMX MCKAXKeHWIN B CETb OT Npeobpa3oBaTesis YacToTbl.

a TaKXe Ong CHWMXeHUd Bb|6poca

MoTopHble ApOoccenm rnpeaHasHadeHbl A9 CHUXEHMA CKOPOCTU HapacTaHWSA BbIXOOHOMO HampseHua

Ha BbIXOOe YacCTOTHOro MpeobpasoBaTend, CHUMKAKOT BbIOPOCHI

Hanpsa>XeHMd Ha KneMMax AOBuratensd

MpPY UCMOMb30BaHMM OMHHOIO Kabenda asuratena (cebille 40-60 MeTpoB). TakyKe CHWMXatoOT PUCK
MOMTOMKM BbIXOAHbIX CUMIOBbLIX Lienen npeobpasoBaTena rNpw aBapUMnHbIX CUTyaumax: npoboe n3onaumm
ABUraTensd, KOpPOTKOM 3aMblKaHUW.

INSTART®
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MapameTp

CeTeBoOM gpoccenb

MoTOpHbIN gpoccenb

Pabouag yacToTa, Iy

47 - 63

0-60

[Owvana3oH MoLWHOCTK, KBT

22 ~630

Pabouee Hanps»eHue, B

3~ 400 +10%
3~690 +10%

MakcuManbHbIM TOK, A

15x IH (60 ¢)

Cnocob oxnaaeHus

EctectBeHHOE BO3OyLLUHOE

Pabouas TeMnepaTypa

oT -10 go +40 °C*

McnonHeHmne

OTKpbITOE

CreneHb 3aWmThbl

IPOO

PexkrM paboThbl

MpofoMKUTENbHbIN

* BO3MOYXXHOCTb MCMOMb30BaHMaA A0 +55 °C ¢ MOHMKEeHMEM XapaKTepUCTUK Ha 2%

8.6 CeTeBble IMC dUNbLTPBLI

3MC ounbTpbI

(dmnnbTpbI

3M1eKTPOMAarHMTHOM COBMECTUMOCTM)

cny>Xat agnga

CHWM>XeHWnd

BbICOKOYACTOTHbIX NMOMeX B CeTb OT YaCTOTHbIX r||oeo6pasoBaTene17| anga cooTBeTCTBUA Tpe6yeMbIM

CTaHOapTaM ceTn.

INSTART
Coresch uC oy |
Copus 67

MapameTp CeTteBon SIMC punbTp MapameTp CeteBoi IMC dunbTp
Pabouasa TeMnepaTypa oT -25 go +40 °C Pabouag vacToTa, 4 50/60
CTeneHb 3aLmTbl IPOO, IP20 Ownana3oH MOLHOCTK, KBT 0.75 ~ 630

PexxM paboTbl

MPOAOMKUTENBHbIN

Cnocob oxnaaeHus

EctectBeHHOE BO3OYyLLUHOE

Paboyee HanpskeHWe, B

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

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

8.7 Tabnuua nop6opa ceTeBbiX, MOTOPHbIX gpoccenen n dMC bunbTpos

MowHocCTb, KBT
Mopenb G CeTeBOM gpoccenb MoTopHbIN gpoccenb 3MC dunbTp
VCI-G0.4-2B 0.4 IMF-2.2/51-4 IEF-0.4/5-2
VCI-GO0.75-2B 0.75 IMF-2.2/51-4 IEF-0.75/9-2
VCI-G1.5-2B 15 ) IMF-4.0/8.8-4 IEF-1.5/16-2
VCI-G2.2-2B 22 IMF-5.5/13-4 -
VCI-GO0.4-4B 0.4 ISF-2.2/5.8-4 IMF-2.2/51-4 IEF-0.75/3.4-4
VCI-GO0.75-4B 0.75 ISF-2.2/5.8-4 IMF-2.2/51-4 IEF-2.2/5.8-4
VCI-G1.5-4B 1.5 ISF-2.2/5.8-4 IMF-2.2/51-4 IEF-22/5.8-4
VCI-G2.2-4B 22 ISF-2.2/5.8-4 IMF-2.2/51-4 |EF-2.2/5.8-4
VCI-G4.0-4B 4.0 ISF-4.0/10.5-4 IMF-4.0/8.8-4 IEF-4.0/10.5-4
VCI-G5.5-4B 55 ISF-5.5/15.5-4 IMF-5.5/13-4 IEF-5.5/15.5-4
VCI-G75-4B 7.5 ISF-7.5/20.5-4 IMF-7.5/17-4 |EF-7.5/20.5-4
VCI-G11-4B n ISF-11/26-4 IMF-11/25-4 IEF-11/26-4
VCI-G15-4B 15 ISF-15/35-4 IMF-15/32-4 |IEF-15/35-4
Mpeo6pasosaTtenu YyactoTbl cepum VCI 15



MookniouyeHUe K npeo6pasoBaTesIiM 4acTOTbl, YCTPOMCTBAM MJIaBHOro nycka M wkKadam
ynpaBneHus.

MY no3BoNdloT paclmpuUTb GyHKLUMOHaN obopynoBaHus, peansysd BO3MOXHOCTb AMCTaHLMOHHOMO
yrpaBneHusa.

- 0o 10 MeTpOoB OT NPMBOAHOIO 060pPYAOBaAHMA — Modenu Y ¢ NOTEHLMOMETPOM,;

- 0o 50 MeTpoB OT NprBoAHOIo o6opynoBaHna — mogenun MY 6e3 noTeHUMOMETPA;

Takke, B 3aBUCUMMOCTM OT Moaenu MY, MOXHO OCyLLEeCTBNATb MOHUTOPUHI MapaMeTpoB,
perynmpoBKy o60pOTOB M 0TOGpaXkaTb COCTOAHME 3/1eKTpoaABMraTens.

Knacc 3awnTbl IP54.

nyck

Nyc cron

— ogHOMecCTHble Y,
— OBYXMeCTHble [TY; a

— TpexMecTHble Y]
—YyeTblpexMecTHble Y. i B

Pesepc

€00
Q@O0

Moppo6Hee o nynbTax ynpaBneHus Ha Youtube: Moapo6Hee o nynbTax ynpaereHns B BKOHTaKTe:
https://youtu.be/pAWMHPNCcHzI?si=V--C-J2MFGttOXe3 https:/vk.com/video/@instartinfo/all?z=vid
€0-204000724_456239040%2Fclub204000724

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

https://rutube.rufvideo/d25079a013623eb799bf4d4a0le7d5fe/ https://instart-info.ru/product-category/pulty-upravieniya/
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OOMNOJTHUTEJIbHOE OBOPYOOBAHUE

TOpMOBH ble MOy
HoMWHanbHbIN Tok: 15 ~ 200 A

Cepua NCI

OpaH>XeBble peleHnda

TopMO3Hble Pe3nCTOpPbI

MouHocTb: 80 ~ 3000 BT
Cepwuga SDI ConpotuBneHmne: 3 ~ 600 OM
YMHoe BpallleHune
CeTeBble U MOTOPHbIe Opoccenn

MouHocTb: 2,2 ~ 630 KBT

Cepwuga LCI

,D,pOCCGJ'I N MOCTOAHHOIO TOKa
LIMpoYanLLmMe BO3MOXHOCTU

MolwuHocTb: 315 ~ 400 kBT

BbixogHble cu HyC—C])l/IJ'I bTPbI
MouHocTb: 1,5 ~ 630 KBT

Cepuga INPRIME

BepLMHa GYHKLMOHANTBHOCTH

dunbtpbl dU/dt

MolHocTb: 1,5 ~ 1200 kBT

Cepusa INPRIME MX

MaKCMMalbHad d)yH KLUMOHaIbHOCTb

dunsrpbl IMC
MolLHocTb: 0,75 ~ 630 kBT

=meaa

N\
MynbTbl yNpaBneHna

+ OQHOMeCTHble

- [ByXMeCTHble

- TpexMecTHble

+ YeTblpexMecTHble

YCTPOWCTBA M/TABHOTO MYCKA

=D

Cepuga SBIM
cvna B pasmepe OOMOJNMTHUTEJTbHbBIE O
NMokpbITWe nnaT
Cepuisi SSIP | ponayna
yBepeHHbIn 6anaHc
IP54

BblCOKagd CTelneHb 3alnTbl

Cepwua SBIP

yBepeHHbI 6anaHe FMoXKapHbIN PEXXUM

6ecnepeboiHaa paboTa
B Upe3BblYaMHbIX CUTYaLMAX

BcTpoeHHbIn OMC dunbTp

CHWYKAET BbICOKOYACTOTHbIE
nomMexu B ogHom ceTu ¢ MY

I NSTART® 8 800 222 00 21| info@instart-info.ru INSTART_P/CH_INPRIME_05/2026

[aHHbI KaTanor 6bin pa3paboTaH Andg Toro, YTobbl AaTb 0630p CyLIeCTBYOLWEeN cepum npeobpasosaTenen YacToTbl INSTART.
Bcnencreue Toro, UTo Hallen NoNUTUKOM ABMISETCH NMPOLEeCcC HeMpPepbiBHOMO Pa3BUTUS, BO3SMOXHbI MSMEHEHUS TEXHUYECKMX
XapaKTepUCTMK 6e3 NpenBapmnTebHOro yBedoMneHUa. STOT KaTanor npegHasHadeH TobKo A9 MHGOPMaTUBHbIX Lienei. Mbl
He HeceM OTBETCTBEHHOCTb 3a PeLUeHUs, MPUHATbIE MO AaHHOMY KaTanory 6e3 onpegeneHHbIX TEXHUUYECKMX KOHCYIbTalMiA.

Cepuga SNI

60raTcTBO PyHKLMOHaNa
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