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NMpousBoacTeo

HanpaBneHue no paspaboTke U UIroTOBAEeHUIO MpoayKuuum nod 6peHaomM INSTART ocHoBaHO
Ha 6a3e XonguHra CeBepo-3anagHoe IJneKTpoMexaHudeckoe O6begunHeHme (C3DMO) B 2013
rogy. MHOroneTHMiM onbiT PaboTbl M M3ydYeHMe TMPUBOAHOW TEXHUKW eBPOMNMenCcKux O6peHOoB
CcTanuv OTMPaBHOM TOYKOW ANA OpraHmMsaumMm cobcTBeHHOro npomssoactesa. COBMeCTHO C Hay4HO-
TEXHUYECKUM LLeHTpOoM KoMnaHua INSTART paspaboTana v npotecTMpoBania obpaslbl 1M oTnagnna
MPOWM3BOACTBO COBCTBEHHOM MpPOoayKL MK, OTBeYatoLlen NoTpebHOCTAM POCCMINCKOTO PbiHKa.
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KauecTtBO

BblcOKOe KauyecTBO W HaOeXHOCTb MNpoayKLUMKM [OCTUratoTca 3a cyeT TulaTenbHoro otbopa
npounsBogmMTenen KOMMMIEKTYIOLLMX, KOHTPOAS TEXHONOrMYecKmnx npoueccoB 1 100% TecTMpoBaHUSA
FOTOBbIX M3OenuN. [loCTossHHbIE WH)XeHepPHble M3bICKaHWMSa U obpaTHad CBA3b OT KOHEYHbIX
rnofib3oBaTener MoMoraltT HeMpPepPbIBHO COBEPLUEHCTBOBATb BbilMyckaeMoe obopynoBaHue. Cnyxxba
TexHnyeckom nogaepP>KkM INSTART oka3blBaeT BbICOKOKBANNPULIMPOBAHHYO MOMOLLb Ha BCEX aTanax:
oT nofabopa obopynoBaHMA Mo KOHKPEeTHbIe 3afa4M 00 BBOAA ero B akcrnayaTaumto. LLnpokasa ceTb
CEePBUCHbIX LLEHTPOB 1 cepBUCHbIX NapTHepoB INSTART obecrneuymBaeT onepaTUBHOE BbIMOHEHMEe
YCyr Mo nyckKoHananke, TexHMYeCcKoMy o0BCny»KMBaHMIO, AMArHOCTMKE U MOCTrapaHTUMHOMY PEMOHTY
obopynoBaHus.
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LleHa

[JocTynHaa HaQeXXHOCTb — 3TO BEKTOP PAa3BUTUSA U KOMMEKC MeponpuaTtui, 6narogapsa KOTOpOMYy
koMnaHua INSTART rapaHTUpPYeT KOHKYPEHTOCMOCOOHYIO LieHY MPU BbICOKOM KadecTBe MpoayKLUu.
Hanuure npenctaBuUTenbcTB U ckagoB INSTART BO Bcex KpyMHeWLMX ropogax Poccumn n Pecnybnvke
Benapycb Mo3BongeTr onTMMU3MPOBATb 3aTpaTbl Ha JIOMUCTUKY U GOPMUMPOBaATb FMOKYIO LIEHOBYHO
MOAUTUKY 0719 KITMEHTOB.
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1. MpeunMyLlecTBa Nnpeobpa3oBaTenen
YyacTtoTbl cepumn VCI

MpeobpasoaTenu 4YacTtoTbl cepun VCI — 3TO OOHM M3 CaMblX KOMMAKTHbIX M MPOCTbIX YCTPOMCTB B
yrpaBneHUn snekTpoaBuraTenamMy B NMHeNKke npeobpasoBaTenen 4acTtoTbl INSTART. HageskHble

n peo6pasoBaTen N 4YacCTOTbl

MolHocTbio oT 0.4 pgo 15 kBT npencraBnatoT cobown npocTtoe U

SKOHOMWMNYECKMN 3¢¢€KTMBHO€ peweHne gnd yrnpaB/ieHNAd aJ1IeKTpoaBUIraTe 1IEM.

]

(-]
o
(-]

e

N

Q)
)

©

°
o

[

MPOCTOTA B UCNOJIb3OBAHUU
HeobxoanMbl1 MUHUMYM HacTPOEeK U
OYHKLMOHaNbHbIX BO3MOXHOCTEW A4
pelleHna NpocTbIxX 3a4a4

KOMMNAKTHOCTDb
OnTMManbHble rabapUTHbIE pPasMepsbl

BCTPOEHHbIA CETEBOM NMPOTOKON
B 6a30B0O KOMMMEKTaL MM BCTPOEHHbIN
Modbus RTU

OT/IAOO4YHOE NPUNOXEHUE
OTnago4vHoe NpuUIoXeHue anga
yOaNeHHOM HAaCTPOWKU, MOHUTOPUHIA

M AMArHOCTUKM obopynoBaHMa MHCTapT.
MNoAKntoYeHMe oCcyLLEeCTBASETCS No
ceTeBOMYy MpoTtokony ModBUS RTU
(RS485).

OBJIACTU TITPUMEHEHINA
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onuuq - BbIHOCHA4A NAHENb
YMNPABJIEHUA

[JononHuTenbHas BbIHOCHAsaA NaHesb
MMeEeT BO3MOYKHOCTb BbIHOCA
YONTMHUTENbHbIM Kabenem anmMHon go
10Om™m

ONTUMAJIbHAA COBOKYIHOCTb
3ALLUTHBIX DYHKLUA

Hanuuune 3almT: TOKOBbIE 3aLLMThI, OT
rneperpesa, oT NponagaHmMa ¢as Ha
BXOMe W BbIXOAe, 3allMTa OT 3aMblKaHUA
Ha 3eM/1to U T.A.

«MOXXAPHbIN PEXXUM»

onuma  “noXkapHblM  pexkum” -  3To
BO3MOYHOCTb npeobpasoBaTento
4YaCTOTbl MPOAOMYKATb PABOTY B yCTOBUAX
rno)kapa, HecCMoTps Ha BepOATHOCTb
MoBpexxOeHWin, a TakKe UrHopupys
BO3HMKatOLLME OLLIMNOKM.

OcHoOBHOe npmMeHeHmne cepunmn VCl — cucTeMbl BEHTUNALMKM U HACOCHbIe arperartbl. Takke 2T
npeo6pa3OBaTenv| YaCTOTbl MCMOJ1b3YOTCA OJ14 O6LLI,el'IpOMbILLIJ'IeHHOI_O NMPoMMEeHeEHNA.
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2. TeXHN4YeCKune XxapaKTepUCTUKMU

Mopaenb | MowHocTb aBuratensa*, KBt | Tok, A

Bxon: 1 dpa3a, 198-253 B (+5% He 6onee 20 Mmc), 50/60 I + 2%

VCI-G0.4-2B 0.4 23
VCI-GO0.75-2B 0.75 4.0
VCI-G1.5-2B 1.5 7.0
VCI-G2.2-2B 22 9.6

Bxon: 3 dpasbl, 342-440 B (+5% He 6onee 20 mc), 50/60 'y, + 2%

VCI-G0.4-4B 0.4 1.5
VCI-G0.75-4B 0.75 21
VCI-G1.5-4B 1.5 3.8
VCI-G2.2-4B 22 51
VCI-G4.0-4B 4.0 9.0
VCI-G5.5-4B 55 13
VCI-G7.5-4B 75 17
VCI-G11-4B n 25
VCI-G15-4B 15 32

*HOMMHanNbHbIN TOK ABUraTeNs He LOMKeH NPeBblllaTh HOMUHAbHbIN BbIXOQHOM TOK NpeobpasoBaTens 4acToTbl

,D.OﬂOﬂHMTeﬂbe\e OFILLVH/\

Cucrtema o603HaveHuda

XXX - g¥/§¥ U B F +: XXX 2727 + C3C - IP54 + FM +V
1 Tl ]

Cepus
PexxM G - o6LenpoMblLLIEeHHbIM*
MoLLHOCTb an1ekTpoaBuraTens (KBT) 4nga oblienpomblilUieHHoro pexxima (G)
PexkuM P - HacoCHbIN**
MoLWWHOCTb an1eKTpoaBuratensa (KBT) ong HacocHoro pexxmnma (P)
HoMUuHanbHoOe HanpaXeHue:
2: 1~230 (220) B, 50/60T11
4: 3~400 (380) B, 50/60T11
6: 3~690 (660) B, 50/60r,
BcTpoeHHbIM TOpMO3HOM Moay/1b
BcTpoeHHbIM gpoccefib MOCTOAHHOMO TOKa
9. TnaTbl paclunpeHuna (aBnaeTca onumen ana npeobpasoBaTtenem Yyactotol cepumn FCl un LCI)
10. JononHuTenbHOE 3alLUUTHOE MOKPbITUE MIaT JIaKoM
1. 3awmTHOE MOKpPbITME NAAaT KOMMAyHOAOM
12. IP54
13. ToXXapHbIV peXxxmm
14. B Mmogenax, umetowmnx (V) Ha KoHue, 4na paboTbl C TOKOBbIM CUTHAMIOM aHa/loroBOro Bxoa
Heob6Xxoa4MMO NoAKMtOUYNTb pe3ncTop 510 OM (BXOAUT B KOMMIEKT MOCTaBKKM) COMMTacHO cxeme
MOAKMIIOUEHMSA YMPaBAAIOLLMX KITEMM

oOvAWN

®

*O6WwenpoMblLLNeHHbI pexxum (G)

Mcnonb3yeTcs C Harpy3kom € MOCTOAHHbLIM — BpalLaloWyM MOMEHTOM. B 3TOM cnydae Benu4MHa BpallaloLero MOMEHTa,
HeobxoOMMOro A9 NpuWBeOeHWA B OENCTBME KaKoro-nmbo MexaHW3ma, MOCTOAHHAa He3aBWMCKMMO OT CKOPOCTW BpaLLeHUS.
MpPUMePOM TaKoro pexurma pPaboTbl MOMYT CNYXKUTb KOHBENEPbI, SKCTPYAEPbl, KOMMPECCOPbI, CKBaXKMHHbIE HacoChl.

**HacocHbIn pexxnm (P)

Vcnonb3yeTcs ¢ Harpy3Kom C mepeMeHHbIM BPaLLatoLLMM MOMEHTOM. DTOT MOMEHT UMEET OTHOLLUEeHWe K Harpy3kaMm, Ang KOTopbIX
TpebyeTca HU3KMM BpaLLAoLWLMI MOMEHT MPU HM3KOM YacToTe BpaLLeHM s, a MpW yBeInYeHUM CKOPOCTU BpaLLeHWa TpebyeTca bonee
BbICOKMW BPALLAOLWLMNA MOMEHT. TUMNYHbBIM MPUMEPOM TaKOIro PeXXK1Ma ABIFIOTCS HAaCOChI (HAaCOCbhI C BbICOKUM MYCKOBbIM MOMEHTOM
HeobxoAMMOo NogodbupaTh Mo 0bLLENPOMbILLAEHHOMY PexknMy (G); K TaKMM HacoCaM MOXKHO OTHECTU CKBaXKMHHbIe HacOCbl, HAacOChl

04 nepekKayvykm BA3KUX XUOKocTew, BaKyyMHble HaCOCbI).

MpeobpasoaTtenu YacToTbl cepuun VCI 4



3. TexHU4YeckKasa cneundukauma

MapamMeTpbl

OonucaHue

OCHOBHbI€e NMapaMeTpbl

[dnanasoH HanpsH>KeHnsa
M H4acCTOTbl Ha BXoae

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

[Owvana3oH HanpsaX)eHunsa 3~0-U_,0-320 'y
M YacTOTbl Ha BbIXoae
[Ounana3oH MoLLHOCTEM 0.4 -15 kBT

Tun nogknto4YaeMoro
aneKTpoasuratend

TpexdasHbl aCUHXPOHHbIN ¢ K3P

MeToabl ynpasrneHus

CKanapHbIv

Meperpy3o4Hasd cnoco6HOCTb

150% HOMMHaNbHOIO Toka B TedeHme 60 c¢; 180% HOMMHANbHOIO TOKa B TedeHmne 3 C

(He yawe 1 pasa B 10 MUHYT)

HecyLlaa yacToTa

0.5 ~T6 Kl

[yckoBOW MOMEHT

1.0 My/150% (SVCQ)

[OnanasoH ckopocTew

1:50 (SVC)

TOYHOCTb OTOBPAKEHMUS
BbIXOQHOW YacToTbl

Lndposoe 3agaHme: 0.01 Iy
AHanoropoe 3afaHune: MakcuManbHag 4YactoTa X 0.2%

TOYHOCTb MOCTOSIHHOM CKOPOCTKH

+0.5% (SVC)

YBenuyernue momeHTa (U/f)

ABTOMaTU4YecKoe, pyyHoe 0.1%..30.0%

XapaKtepucTmka
3aBucumoctmn (U/f)

Mpamaa
KBagpaTtuiHasa
JloMaHaa No HECKONbKUM TOYKaM

XapaKTepucTrKa pasroHa / 3amenneHuns

4 NUHEeMHbIX, S-o6pa3zHada

DyHKuMa AVR

ABTOMaTMYecKad CTabunnmn3aLmsa BbIXOAHOMO Hanpsa>xXeHnd

¢yHKL|VIOHaJ1beIe BO3MOXXHOCTU

MaHenb ynpasneHus

HecbeMHada

BcTpoeHHble paclumMpeHHble GyHKLMN

MoXapHbIN pexxunMm, Tanmep, BcTpoeHHoe MNA-perynpoBaHue, KoMneHcalmsa

OTKNTOHEHNA CKOPOCTU, BbI3BAaHHOIO MoBbllIeHWeEM Halrpy3ku, d)yHKLI,l/Iﬂ ynpaBneHnd

yacToTon KonebaHum (NprMeHsaeTca B 060pya0BaHUM HAMOTKM TEKCTUIBHOM HUTK)

OUHaMunyeckoe TOpMOXKeHmne

TopMOXKeHMe MOCTOAHHbIM TOKOM

TONYKOBbBIV PEXUM

[OnanasoH 4acToT TONYKOBOro pexmma: 0.00 Iy, ~ «kMakcuManbHaga YacTtoTa»

MpocTtom MK

16-ckopocTHaga paboTa yepes BCTpoeHHbIW MMJTK nnu umdpoBble BXoAbl

MHOroCTynMeHYaTbl PEXUM

16-ckopocTHaga paboTa yepes BCTpoeHHbI [MJTK nnu umndpoBble BXofbl

MNO-ynpasneHue

Peanusauuna cucteMbl yrnpasieHUsa ¢ 4aT4MKOM O6paTHOVI CBHA3N

Be3ocTaHoBOYHasa pa60Ta

Mpu NnponagaHun NUTaHKUS:
MeHee 10 McC - HemnpepbliBHaa paboTa
6onee 10 Mc - aBTOMNepesanycK

CeTeBble N POTOKO/bl

Modbus RTU(RS-485) — BCTpoeH

Onuum 1 akceccyapsl

MaHenb, y,DJ'Il/IHl/ITe}'IbeIl;I Ka6e]‘|b, MOHTaXKHbIM KOMMNEKT, 3aLUUTHbIE MOKPbITNA MNNaT,

OOrnonHnTernbHoe oGopy,u,osaHme

3alUMTHBbIE PYHKLMU

[MonHbIN KOMMIEeKC

3alKMTHOEe MOKpPbITUE MnaTt

C2C 6a3oBoe, C3C onuusa

CreneHb 3aWmThl

1P20

YnpaBsneHue

KaHanbl KoMaHabl 32 nyckKa

MaHenb, kKneMMmbl, ceTeBom npoTokon Modbus(RS-485)

3afaHue YacToThl

LLMd)pOBoe 3adaHWe, aHanorosoe 3afdaHne Hal'lpﬂ)KeHMFl/TOKa M 3aflaHNe C ceTeBblX

MPOTOKOS10B

INSTART®
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NCTOYHUK MUTaHUSA

Bxopabl ynpasrneHusa

+10 B DC; +24 B DC

5 umopoBbix BxoAHbIX knemm (DI). Mopgaepr>kmBatoT ToNbko PNP noruky. DI5S MOXHO
MCMOMb30BaTb KakK BbICOKOCKOPOCTHOWM MMIMYMbCHbBIN BXO4, C MaKCUMarnbHOW YacTOTOM
mmnynbcos 20 K.

1 aHanoroBbin Bxoa (All) ¢ ananazoHoM 0 ~10 B mnm O ~ 20 MA

Bbixoabl ynpasneHums

1 uMnynbcHbIN Bbixon (FM) go 20 Kl (KOTOPbIM MOXXHO MCMOMb30BaTh, Kak LLdpoBoM
BbIXO[, C OTKPbITbIM KO1EKTOPOM)
1 aHanorosbin Bbixon AO1 (AOV ¢ ananasoHom O ~10 B; AOI ¢ ananasoHom O~ 20MA)

Ycnosus okpy»kaloLein cpeapbl

MecTo yCTaHOBKM

B nomelueHmH, BHe 30HbI 4ENCTBUS MPAMbIX CONMTHEYHbIX nyqem, MblJ11, arpeCcCrMBHbLIX NA30B,
ropto4ero rasa, MacCnaHOW B3BECH, napa, 6e3 BblMNageHWA KOHOeHCaTa

BbicoTa Haf ypOBHEM Mops

Huxke 1000 M Hag ypoBHeM Mopsa (0T 1000 go 3000 M Npw CHMXKEHHbBIX HOMUWHANbHbIX
XapaKTepUCTHKax)

TeMnepaTypa oKpy»KatoLLen cpeabl

OT-10 oo +40 °C (aKkcnnyaTaums co CHMKEHHbIMW HOMUHANbHbIMU XapaKTepucTnkamm 1.5%
Ha Kaykabln rpagyc oo +50 °C)

OTHOCUTENbHAA BNaXKHOCTb

OTHOCUTENbHasA BAaXXHOCTb HKe 90%, 6e3 KoHaeHcaunm

OxnaxgeHue

MpUHYOUTENbHOE

Bubpauma

MeHee 5.9 m/c (0.6 g)

TeMnepaTypa XpaHeHUs

MpeobpasoaTtenu YacToTbl cepuun VCI

OT1-20 po +55 °C
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5. MaccorabapuTtHbie XapaKTepUCTUKM

g ur
— 1o
Tunopasmep 1 Tunopasmep 2  Tunopasmep 3
Bec Fa6apuTHble pa3Mepbl, MM Cnoco6
Tunopasmep Mopenb (HeTTO), Twun Kopnyca
MOHTaXa
Kr w B r d
VCI-G0.4-2B
VCI-GO.75-2B
VCI-G1.5-2B
VCI-G2.2-2B
1 0.8 85 144 1o 4,5
VCI-GO.4-4B
Ha din-pewnky
VCI-GO.75-4B HacTteHHbIM
\VCI-G1.5-4B MnacTtMaccoBsbi
VCI-G2.2-4B
VCI-G4.0-4B
2 VCI-G5.5-4B 1.3 96 182 N4
VCI-G7.5-4B 4,5
VCI-G11-4B
3 2.3 106 240 149 HacTeHHbIN
VCI-G15-4B

MpeobpasoaTtenu YacToTbl cepuun VCI 8



6. AKceccyapbl

6.1 MaHenb ynpaBneHusa

B 6a3oBoM KOMMMAEKTauMM MnaHeNb yrpaBfieHWs - HecbeMHas. BblHOCHas CBeTOAMOAHAs CbeMHad
MaHesnb ynpasneHua aenaeTca onumen 1 npegHasHadyeHa and nporpaMMmnpoBaHmsa npeobpasoBaTenen
YyacToTbl. [MaHenb NO3BOMAET OCYLIEeCTBAATL 3arycK, OCTaHOB, PerynmpoBaHMe 4acToTbl M MOHUTOPUHT

napamMeTpoB.

VCI-KP ana mopenen 0.4 - 15 kBT

»

cron

0)©;

000
0000

r1

w1

B1

Fa6apuTHbie pasMepbl, MM YcTaHOBOYHbIe pa3Mepbl, MM
HanmMmeHoBaHue
B r L B1 |
VCI-KP 60.8 79.7 36.8 516 70.6 155

6.2 MOHTa)XXHble KOMIMJIEKTbl U YAJIUHUTE IbHbIE Kabenu

BHeLwHUM BUA O603Ha4eHue OonucaHue
YOonuHUTeNbHbIM Kabenb ana naHenu VCI-KP
VCI-EC
(1-10 meTpoB)
MOHTaYXHbIM KOMMAEKT Ana naHenm ynpasnexuma VCI-KP.
VCI-MK BkritovaeT B ceba MOHTaXKHYH paMKy A9 MaHenv 1 yannHUTENbHbIN

[ |

kKabenb 0o 10 M

r1

u

B1

w r
Fa6apuTHblie pa3Mepbl, MM YcTaHOBOYHbIE pa3Mepbl, MM
HaumMmeHoBaHue
11} B r wn B1 |
VCI-MF 74.7 94 20.3 60.7 83 80.2
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7. JononHuUTenbHbLIE onuuu
7.1 OTnapo4vHoe NO

OTnago4yHoe nporpamMMHoe obecrnedeHue Mo3BoAseT
yOANeHHO ynpaBnaTb MNpeobpasoBaTesieM 4acToTbl C
nomMollbto MK, coXpaHAaTb HeOrpaHMYEHHOEe KOMUYECTBO
HacTpoOeK, WCMoMb30oBaTb  QYHKUUIO  KOMMPOBaHMS
MapaMeTpoB, KOHTPO/IMPOBATb COCTOAHME U paboyne
npouecchl ycTpowncTBa. Ona noakntoyeHms Heobxoaomm
afanTep-nepexoaHuK c nHTepdemca RS-485 Ha USB.

7.2 NoOKpbITUE NTAKOM U KOMMayHAOM

Ba3oBoe MoKpbITME MedaTHbIX MAaT - knacc C2C: MpUMeHAeTCs B MecTax C HOpPMaslbHbIM YPOBHEM
3arpasHaoWMX BELLECTB.

Mpu pabote obopyOoBaHUA B 3KCTPEeMasbHbIX (arpeccMBHbIX) pabouymx cpepax pekomMeHayeTcs
OOMONMHUTENbHAA 3alLMTa — CcnelmanbHoe NOKPbITUE MeYaTHbIX MaT 1aKOM MM KOMMAyHOOM.
[daHHaga onuma aendeTtca Hanmbonee onTUManbHOM A9 ob6ecnedyeHmna HageXXHOCTW PaboTbl YaCTOTHbIX
npeobpasoBaTenew Mim ycTPOWCTB MNIaBHOMo MycKa B YXECTKUX YCITOBUAX 1 MPU BO3AEUCTBUM APYIUX
arpeccmBHbIX GaKToOpOB (BNara, Mbiflb U T.M.).

KomMnayHa

Mpu pabote obopyOoBaHUA B 3KCTPEeMasbHbIX (arpeccMBHbIX) pabouymx cpedax pekomMeHayeTcs
OOMONMHUTENbHAA 3alWlMTa: creuumanbHoOe MOKPbITME MevyaTHbIX MnnaT  KommayHaoM. [daHHasa
onuma dBnaeTcad Haubonee onTUManbHoOM [ONa obecrnedeHUsa HaOeXXHOCTUM PaboTbl YACTOTHbIX
npeobpasoBatenew Mim ycTPOWCTB MNaBHOMo MycKa B YXECTKUX YCITOBUAX 1 MPU BO3AEUCTBUM APYIUX
arpeccmBHbIX GaKTOpPOB (BNara, Mbiflb U T.M.).

NAATbl C SALLULUTHDBIM NMOKPbITUEM — 3TO AOCTYINHA4A
AJIbTEPHATUBA KJ1ACCY 3ALWLUTDI IP54

[NpenmyLLecTBa

! MoBblLLEHHaa MexaHM4ecKas YCTOMYMBOCTb: 3PEKTUBHO
3aluMUlaeT OT BUBpaLMi, BO3HMKAIOWMX B MpoLecce paboThbl

,~(X  BblcoKkag TensooTaada: yCTPOMCTBO He HarpeBaeTcs B
Z 2> npouecce aKcnyataumm

@g MpononeHve cpoka cny>kbbl o6opynoBaHUs

J1akK

MokpbITMEe NakoM pekoMeHayeTca A9 NpedoTBpalleHns MoBpexxaeHun 1 gedopMaumi naaT npm
paboTe B 3aMblfIeHHbIX Pabodnx cpenax. BHe 3aBMCUMOCTU OT TAXKECTM Harpysok, OoMNofHUTebHOe
3aUMTHOE MOKpPbITUE MO3BOMAET HEe TOMbKO MOBbLICUTb MPOYHOCTb PaAMO31EMEHTOB, HO U MPOASTNTD
CPOK CNy>Obl 060OpPYOOBaHWA B LeNoM. Jlak HadeXHO 3alimulaeT npeobpasoBaTeflb YacTOTbl UK
YCTPOMCTBO MJST@aBHOIO MycKa OT Mblfn, 4To obecneymBaeT becrepeboiHyo paboTy NpPon3BOACTBA.
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[MpenMyLLecTBa
YCTOMUYMBOCTb K MblSTN

% Bblcokag MexaHun4yecKas MpoYHOCTb PaaNO3N1EMEHTOB Ha
ne4yaTHbIX rMsaTax

@@ MpopnieHne cpoka cny»6bl o6opyaoBaHUA

CpaBHeHMe MOKPbITUA ANA NeYvYaTHbIX NnaT: J1akK U KOMNayHA

Jlak KoMnayHa

MpeunmMyLwiecTBa

OeweBne komnayHaa [ToBblLleHHada yCTOI;I‘—Il/IBOCTb K BIaYXHOM Ccpene

[ToBblLLEHHAA MeXaHMYeCcKas yCTOI;ILIl/IBOCTb
KOMMOHEHTOB Ha Me4YyaTHOM nnaTte

NMpuMeHeHue

B cyxux 3ambl/IEHHbIX MOMeLLEeHMAX B noMelLeHMAX ¢ MOBbILLEHHOW BMIAYKHOCTbIO
N arpeccmBHOM cpeagowm

7.3 Mo)XapHbIN peXXUM

Mopgenu VCI ocHaweHbl pyHKUMeN «MoxXapHbIM pexXmnM». JaHHaa GYyHKLMA MOXKeT COBMECTHO
MCMOMb30BaTbCA B MOXapHbIX WKadax AN9 NOoAAEepPXXaHWa noAanopa BO34yxa, AbIMOyAdaneHud,
YMNpPaBAeHUA BbITSXHbIMU BEHTUNATOPAMM, yMPABNEHUA MPOTUBOMOXKAPHbIMU HAacocaMu. B MOMeHT
aKTUBALMM MOXKAPHOIo pexxmMa npeobpasoBaTesib HacTOTbl MPOAOIXKaeT CBOK PaboTy, HeCMOTPS

Ha BO3MOXHOCTb mMoBpexaeHusa. MNMoxapHbIM peXxuM MnpeanosaraeTr paboTy npeobpasoBaTtend
YacTOTbl Aa)Ke B c/lydae BO3HUKHOBEHMUS OLMBOK.

° BeHTnnatop
~ AbiMoyAaneHuns
(]

’ BeHTMﬂﬂTOD?
EEEEEEEEEEEEEEEEEE ° noanopa
| a— a—
1 % |
« J

-
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8. lonosiIHUTeNbHOEe 06opyaoBaHMe

[JononHutenbHoe obopynoBaHme K NpeocbpasoBaTenaM YacToTbl MO3BOMIAET MaKCMMalibHO 3GPEKTUBHO
MCnonb3oBaTb GYHKLMOHAN YCTPOMCTB.

s

«

CeTteBow gpoccerib IMC dunbTP MOTOPHbIM Apoccesb

L}
lg @ [*)
jm‘ TOPMO3HOW pPe3ncTop

MynbT ynpasneHms

8.1 TopMO3HbIe MOAYNU

TopMoO3Hble MoAaynu obecreymBatoT rnodadvy 31eKTPO3HEePrnm, BblpabaTbiBaeMoOM MPY TOPMOXKEHUMN

aneKTpoaBuratend, Ha TOPMO3HOM pPe3nCTop, rapaHTUpPys HopMalbHylo paboTy npeobpasoBaTend
4acTOTbl M APYroro o6opyAoBaHUS.

TopMO3HOW MOAOy/b WMPOKO MCMOMb3YeTCa B CXeMax yrnpaBrieHua nmdTamMu, nogbeMHbIMU KpaHaMM,
MPOU3BOACTBEHHBIMU  MeXaHM3MaMMK, LaxTHbIMK  MOOAbEMHbIMK  arperatamu,
HaCOCHbIMU arperatamMm ana HedTaHbIX MECTOPOXAEHUIN U OP.

Monbop TOPMO3HOIro MOAYA PeKoOMeHOyeTCs OCYLECTBATb MO HOMUHANBbHOMY UM MUKOBOMY TOKY.

LeHTpudyramu,

TopmMo3Hble Mmoaynu FCI-BU

Mopenb HoMUHanbHbIN TOK, A NMukoBbIN TOK, A

Ona mopenen MY Hanps)keHueM 400B

FCI-BU-50 15 50
FCI-BU-100 30 100
FCI-BU-200 100 300
FCI-BU-400 150 450
FCI-BU-600 200 650
Ona mopgenen MY Hanps)keHueM 690 B
FCI-BU-100-6 30A T00A
FCI-BU-200-6 100A 200A
FCI-BU-400-6 150A 450A

TopMo3Hble Mmoaynu BU

TopMo3Hble Mooy BU, MOMUMO OCHOBHbIX GYHKLMM, TakKXKe MMeroT
BO3MOYHOCTb paboTaTb peXxmme «BedyLmMin-BeqoMblin».

Mopenb HoMMHanNbHbIN TOK, A | MukKoBbIN TOK, A
Ona mopenen MY Hanps)keHueM 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

MpeobpasoaTtenu YacToTbl cepuun VCI 12



8.2 TOpMO3HbIe pe3nUCTopbI

TopMoO3HOM pe3ncTop obecreurBaeT BO3MOYKXHOCTb ObICTPOM OCTaHOBKM 3/1eKTpoABMraTesnis B crydasx
TOPMOYXEHMSA C MOMOLLbIO MpeobpasoBaTesis YacToTbl. B mpouecce TOPMOXeHUs 3nekTpoaBuraTens
ero sHeprus paccenBaeTcsa Ha OflOKe PEe3nCTOPOB, KOTOPbLIM, B CBOK o4depefb, MoAK/OYeH K LUMHE
MOCTOAHHOIO TOKa Ha MNpeobpasoBaTesb YacToTbl, YTO OaeT 3alMTy MpeobpasoBaTenito YacToTbl OT
aBapPUMHOIO OTKIOYEHMS MO MPUYMHE MepeHanpaXxeHus.

TopMO3HOM pe3nucTop Heo6xoaAMM B criyvasx, Korga: - ConpoTtmBneHme: 3 OmMm - 600 OM
- HeobxogMMo 6onee a3PPEeKTUBHOE TOPMOXKEHUE; - MowHocTb: 80 - 3000 BT

- eCTb MHEepPLMOHHaa Harpy3Ka Ha a/1eKTpoaBUraTesb; - KepamMunyeckaa mogenb

- MMeeTCs BO3MOXHOCTb MepeHanps»»@eHuma. - Knacc 3awmtbl: IPOO

TOpMO3Hble pPe3nCTopbl ABAAKOTCA AOMOMHUTENBbHOM OMUMEN N PEeKOMEeHAYTCA K YCTaHOBKe Mpu
HEeobXOOMMOCTM 3aMed/IeHNa TOPMOXKEHUA aMneKTpoaBmuraTens ¢ TOPMO3HbIM MOMEHTOM MTOle bonee
20% OT HOMWHaNbHOro MOMeHTa M|

M.

8.3 Tabnuua noa6opa TOPMO3HbIX PE3UCTOPOB

PekoMeHAyeMoe TOPMO3HOE CONPOTUBJIEHUE AJ1S1 HACOCOB, BEHTU/IITOPOB, TOKAPHbIX U
Pppe3epHbIX CTAaHKOB, AbIMOCOCOB M Np. (KTopM <1.0, NB £ 10%)
Mopaenb
TopMo3HoOI HomuHan pesuncropa UTorosoe 3HaueHue
Kon-Bo wr.
monaynb Oom KBT oM KBT

VCI-G0.4-2B BcTpoeH 600 0.16 2 300 0.32
VCI-GO0.75-2B BcTtpoeH 250 0.4 1 250 0.4
VCI-G1.5-2B BcTpoeH 120 0.25 1 120 0.25
VCI-G2.2-2B BcTpoeH 80 0.4 1 80 0.4
VCI-G0.4-4B BcTpoeH 400 0.08 1 400 0.08
VCI-GO0.75-4B BcTpoeH 600 0.16 1 600 0.16
VCI-G1.5-4B BcTtpoeH 200 0.16 2 400 0.32
VCI-G2.2-4B BcTtpoeH 600 0.16 2 300 0.32
VCI-G4.0-4B BcTpoeH 180 0.6 1 180 0.6
VCI-G5.5-4B BcTpoeH 120 1 1 120 1
VCI-G7.5-4B BcTpoeH 180 0.6 2 90 1.2
VCI-GT11-4B BcTtpoeH 120 1 2 60 2
VCI-G15-4B BcTpoeH 40 25 1 40 25

8.4 CeTeBble U MOTOpPHbIE Apoccenu

CeTeBble Apoccesqin  NCMNoNb3yroTCca On9 CHWMXeHUA 6pOCKOB TOKOB BXO,EI,HOPI uenn 4YacCtoTHOro
npeo6pa3OBaTen9, npm KonebaHumax HarnpsxeHnd B CeTW, a TaKXe [O/19 CHWMXEeHUNH Bb|6poca
rAapMoOoHMN4YeCKnX NCKaXeHW B CETb OT npeo6pa3OBaTenq YaCTOTbl.

MoTopHble gpoccenu rnpenHasHavyeHbl A9 CHUYKEHUA CKOPOCTW HapacTaHMS BbIXOOQHOIO HaMpPaXKeHMa
Ha BbIXOAEe 4YacCTOTHOro NMpeobpasoBaTesis, CHVMYKAKT BbIOPOChI  HaMpsKeHWs Ha KnemMmax OBuratens
MPW WCMOMb30BaHMM ANUHHOIMO Kabena aBuratensa (cBbile 40-60 MeTpoB). TakyKe CHUMXKAOT PUCK
MOTOMKM BbIXOAHbIX CUIOBbLIX Lienen npeobpasoBaTend rnpw aBapUMnHbIX CUTyaumax: npoboe M3onaumm
OBUraTens, KOPOTKOM 3aMblKaHU.
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MapameTp

CeTeBoil gpoccenb

MoTopHbI gpoccenb

Pabouas vacToTa, Iy,

47 - 63

0-60

Owvana3oH MoLWHOCTK, KBT

2.2 ~630

Pabouee HanpskeHMe, B

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

MakcuManbHbIM TOK, A

1.5xIH (60 c)

Crnocob oxnaaeHus

EcTtecTBeHHOE BO3ayLLIHOE

Pabouas TeMnepaTypa

oT -10 po +40 °C*

crnonHeHne

OTKpbITOE

CreneHb 3aWmnThbl

IPOO

PexxM paboThbl

MPOAOKUTENBHbIN

* BO3MOYXXHOCTb MCMOMb30BaHMeA A0 +55 °C ¢ MOHMKEHMEM XapaKTepUCTUK Ha 2%

8.5 CeteBble SMC PpunbTpPbLI

3MC ounbTpbI

(dunnbTpbI

3M1eKTPOMAarHMTHOM COBMECTUMOCTM)

Cny>XaTt Agnga CHW>XeHnda

BbICOKOYACTOTHbIX NMoOMeX B CeTb OT YaCTOTHbIX npeo6pa3OBaTene17| anga cooTBeTCTBUA Tpe6yeMbIM

CTaHOapTaM ceTu.

MapameTp CeTteBoi1 IMC punbTp MapameTp CeTteBoy SMC dunbTp
Paboyaa Temnepatypa oT -25 0o +40 °C Pabouyas yacTtoTa, 'l 50/60
CTeneHb 3amThbl IPOO, IP20 OuanasoH MOLWHOCTK, KBT 0.75 ~ 630

Pexxmnm paboTbl

MpPOoOONKUTENbHbIN

Cnocob oxnaxkaeHusa

EcTectBeHHOE BO3OYLLIHO

e

PabBouee HanpskeHue, B

1~198-253 B (+5% He 6onee 20 mc)

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

8.6 Tabnuua nop6opa ceTeBbiX, MOTOPHbIX apoccenen n dMC bunbTpos

MouwHocCTb, KBT
Mopgenb G CeTeBOM gpoccesib MoTopHbIN gpoccenb 9MC 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-GO.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-2.2/5.8-4
VCI-G2.2-4B 22 ISF-2.2/5.8-4 IMF-2.2/51-4 |IEF-2.2/5.8-4
Mpeo6pasosaTtenu yactoTbl cepum VCI 14



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-G7.5-4B 75 ISF-7.5/20.5-4 IMF-7.5/17-4 |EF-7.5/20.5-4
VCI-G11-4B 1 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

MookniouyeHUe K npeo6pa3oBaTesIiM 4YacToOTbl, YCTPOMCTBAM MJIaBHOro nycka M wkKadam
ynpaBneHus.

MY no3BoNdlOT pacllinMpuUTb GyHKLUMOHaN obopynoBaHud, peansyd BO3MOXXHOCTb AMCTaHLUMOHHOIO
yrpaBneHusa.

- 0o 10 MeTpOoB OT NPMBOAHOIO 060pPYAOBaAHMA — ModeNnun 1Y ¢ MOTEHLMOMETPOM,;

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

Takke, B 3aBUCUMMOCTM OT Moaenu MY, MOXXHO OCyLLEeCTBNATb MOHUTOPUHI MapaMeTpoB,
perynmpoBKy 060pOTOB M 0TOGpaXkaTb COCTOAHME 3/1eKTpoaABMraTens.

Knacc 3awnTbl IP54.

fyck

Ny cron

— ogHOMeECTHble Y,

— OBYyXMeCTHble 1Y : “

— TpexMecTHble Y]
—YyeTblpexMecTHble Y.

Pesepc

£00
2000

Moppo6Hee o nynbTax ynpaBneHUs Ha Youtube: Moapo6Hee o nynbTax yrnpaerieHUs 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: OcCyLecTBUTb 6bICTPbIA CaMOCTOATENbHbIN Noa6op:

https://rutube.rufvideo/d25079a013623eb799bf4d4a0le7d5fe/ https://instart-info.ru/product-category/pulty-upravleniya/
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OBOPYONOBAHMUE INSTART

NMPEOBPA3OBATEJIN HACTOTDI

Cepuga NCI

YHUBepcanbHas cepus

Cepwuga SDI

SKOHOMUYHaga cepunda

Cepwuga LCI

yHUBepcanbHas cepua
06LLEero MPUMeHeHMs
C pacLMpeHHbIMU GYHKLUAMU

Cepuga MCI

cepuga obuiero
NpUMeHeHna

Cepuga FCI

YHUBepcanbHasa cepums
obuero NnpMMeHeHus

Cepuga INPRIME

BbICOKOTEXHONOTMYHAA
cepua

YCTPOWCTBA NJIABHOIO MYCKA

Cepwuga SSIP

cepug C BHELWHUM
6annacHbIM KOHTaKTOPOM

Cepwuga SBIP

cepusa ¢ BCTPOEHHbIM
6alnacHbIM KOHTaKTOPOM

Cepuga SBIM

O6BO,ELHbIM KOHTaKTOpPOM

Cepwuga SNI

cepnd C pacllnpeHHbIM
(‘byHKLI,I/IOHaJ'IOM N BCTPOEHHbIM

KOMMaKTHad cepund Co BCTPOEHHbIM

06BOAHbIM KOHTaKTOPOM (6arinacom)

OOMOJIHNTEJIbHOE OBOPYOOBAHWE

el

TOpMO3Hble MOOYN
HoMuHanbHbIM Tok: 15 ~ 200 A

TOpMO3Hble pe3ncTopbl

MowHocTb: 80 ~ 3000 BT
Conpotusnenue: 3 ~ 600 Om

MoOTOpPHble Opoccenn
MoluHocTb: 2,2 ~ 630 KBT

CeTeBble fpoccenin
MoluHocTb: 2,2 ~ 630 KBT

J:LDOCCGJ'I N MOCTOAHHOIO TOKa
MolwHocTb: 315 ~ 400 kBT

DdunsTpbl IMC
MouiHocTb: 0,75 ~ 630 KBT

MynbTbl yNpaBneHua

- OgHOMECTHble

- [IByXMecCTHble

- TpexmecTHble

- YeTblpexmMecTHble

OOMOJIHUTEJIbHbBIE OMNMUA

B
L)
£

I NSTA RT® 8 800 222 00 21 | info@instart-info.ru

[aHHbIN KaTanor 6bin pa3paboTaH Ans Toro, YTobbl AaTh 0630p CyLLECTBYIOLLEN cepun Npeobpa3oBaTtenen yactoTbl INSTART.
Bcnepncreue Toro, YTo Hallen NOAUTUKOM ABNSETCH MPOLLECC HEMPEPbIBHOMO Pa3BUTUSA, BO3MOXXHbI USMEHEHUS TEXHUYECKIMX
XapaKTePUCTUK 6e3 MpenBapUTEbHOro yBEAOMIEHWA. DTOT KaTaslor NpeaHasHadyeH ToMbKo A8 MHOOPMaTUBHbIX Lienein. Mbl
He HeceM OTBETCTBEHHOCTb 3a peLleHUs, MPUHATbIE MO JaHHOMY KaTanory 6e3 ornpeneneHHblX TEXHUYECKUX KOHCYIBTaLMA.

NoKpbITWe naaT

- KomnayHg
- Jlak

P54

BblCOKagd CTelneHb 3alnTbl

[MoXKapHbIN PeXxmm

6ecnepeboiHag paboTa
B Upe3BblYaMHbIX CUTYaLMsAX

BcTpoeHHbIM DMC dunbstp

CHW>aeT BbICOKOYACTOTHbIE
nmomMexm B ogHoM ceTn ¢ MY

INSTART_P/CH_VCI_02/2025
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