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NMpousBoacTeo

HanpaBneHue no paspaboTke U UITOTOBMAEHUIO MpoayKuum nod 6peHaoomM INSTART ocHoBaHO
Ha 6a3e XonguHra CeBepo-3anagHoe 3JneKTpoMexaHudeckoe O6beguHeHne (C3OMO) B 2013
rogy. MHOroneTHmMii onbiT PaboTbl M M3ydeHMe TMPUBOAHOM TEXHWUKW eBPOMNencKux 6peHaoB
CTanu OTMPaBHOM TOYKOW ANA OpraHmMsaumMm cobcTBeHHOro npomssoactesa. COBMECTHO C Hay4HO-
TeXHMYECKUM LeHTpoM KoMnaHma INSTART paspaboTana 1 npoTecTupoBana obpaslbl 1M oTnaguna
MPOW3BOACTBO COOCTBEHHOM MpPOoayKL MK, OTBeYatoLlen NoTpebHOCTAM POCCUMINCKOTO PbiHKA.
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KauyecTtBO

BblcOkoe KayecTBO W HaOeXHOCTb MPOAYKLMM [OOCTUratoTca 3a cyeT TuwaTtesnbHoro otbopa
Npoun3BoAMTENEN KOMMMIEKTYIOLLMX, KOHTPOASA TEXHONOrMYecKmnx npoueccoB 1 100% TecTMpoBaHUSA
FOTOBbIX M3OenMnn. [loCcTosAHHbIe WHXXeHepPHble M3bICKaHWMea U obpaTHad CBA3b OT KOHEYHbIX
rmofib3oBaTenier MoMoratoT HeMpPepPbIBHO COBEPLLEHCTBOBATh BbiMyckaeMoe obopynoBaHue. Cny»ba
TexHundyeckom nogaepP>xKk INSTART oka3blBaeT BbICOKOKBATMPULIMPOBAHHYIO MOMOLLb Ha BCeX aTanax:
oT nogbopa obopyaoBaHUA MoL KOHKPETHbIe 3af4auM 00 BBOAA ero B akcrayaTaumto. LLnpokasa ceTb
CEPBUCHbIX LIEHTPOB U cepBUCHbIX MapTHepoB INSTART obecrneurBaeT onepaTUBHOE BbiMOMHEHMEe
YCNyr Mo nyckoHanagke, TeXxHMYeCcKoMy 0BCny>KMBaHMUIO, AMArHOCTUKE U MOCTrapaHTUMHOMY PEMOHTY
obopynoBaHug.
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LleHa

[ocTynHaa HageXXHOCTb — 3TO BEKTOp Pa3BUTUSA M KOMMJIEKC MepornpuaTtui, 6narogaps KOTOPOMYy
koMnaHua INSTART rapaHTUPYeT KOHKYPEHTOCMOCOOHYIO LieHY MPU BbICOKOM KadecTBe MpOoayKLUW.
Hanuune npepctaBUTenbCcTB M cknagoB INSTART Bo BceXx KpynHenLlmnx ropogax Poccum n Pecnybnmke
Benapycb nosBongeTr onNTMMM3MPOBATb 3aTpaTbl Ha JIOTUCTUKY U GOPMUPOBATb MMOKYHO LIEHOBYIO
MOAUTUKY 019 KITMEHTOB.
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1. MpeunMyLllecTBa Nnpeobpa3oBaTenen
YyacTtoTbl cepumn VCI

MpeobpasoBaTenu YacTtoTbl cepumn VCI — 3TO OAHU M3 CaMblX KOMMAKTHbIX M MPOCTbIX YCTPOMCTB B
yrpaBneHuUn sMeKTpoaBuraTenaMmm B NMHenKe npeobpasoBaTenen 4YactoTbl INSTART. HapexkHble

n peo6pa3OBaTen N 4Y4acCTOTbl

MoulHocTbto oT 0.4 po 15 kBT npepcTaBnatoT cobol mpoctoe U

SKOHOMUNYECKMN 3¢¢GKTVIBHOG peweHne Ond ynpaBneHMAa anekKrtpoaBmraTtesiemM.
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MPOCTOTA B UCNOJ1Ib3OBAHUU
Heo6xoanMbl1 MUHUMYM HacTPOEeK U
OYHKLMOHaNbHbIX BO3MOXHOCTEW A4
peLlleHna NpocTbIX 3a4a4

KOMMAKTHOCTb
OnTuUManbHble rabapuUTHbIE pasMepbl

BCTPOEHHbIA CETEBOM NMPOTOKON
B 6a30B0OI KOMMEKTaL MM BCTPOEHHbII
Modbus RTU

OTNAOOYHOE NMPUNOXEHUE
OTnapgo4dHoe npuioxxeHue ans
yaaneHHOoM HacTPOMKU, MOHUTOPUHIa

M AMArHOCTMKM obopynoBaHUs MHCTapT.

MNoAKntoYeHMe ocyLLEeCTBASIETCS NO
ceTeBOMYy MpoTtokony ModBUS RTU
(RS485).

OBJIACTUN TTPUMEHEHINA
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onuug - BbIHOCHA4A NAHENb
YMNPABJIEHUA

[JononHuTtenbHaa BbIHOCHasA NaHesnb
MMeET BO3MOYHOCTb BbIHOCA
YOIUHUTENbHbIM Kabenem OinHoM Ao
O™

ONTUMAJIbHAA COBOKYIHOCTb
3ALLUTHbBIX ®YHKLUUN

Hanuuune 3alMT: TOKOBbIE 3aLLMTbI, OT
rneperpesa, OT NponafgaHmna ¢as Ha
BXO[e W BbIXOAe, 3allMTa OT 3aMblKaHMA
Ha 3eM/1to U T.A.

«MOXXAPHbIN PEXXUM»

onuma “moxkapHbin  pexmum” -  3TO
BO3MOXKHOCTb rnpeobpasoBaTtesto
YaCTOTbl MPOAOMYKATL PAbOTY B YCITOBUAX
noXapa, HeCMOoTpsa Ha BEPOATHOCTb
MOBPEXOEHUM, a TaKke UrHopupysa
BO3HMKaAtOLLME OLLIMOKMN.

OcHoBHOe npnMmeHeHmne cepunmnm VCl — cucteMbl BEHTUNALMKM N HACOCHbIe arperarthbl. Takke 2T
rlpeo6pa3OBaTenv| 4aCTOTbl MCMNOJSIb3YKOTCA A4 O6LLI,eI'IpOMbILLI)'IeHHOI'O NMOoMMEeHEHW4H.
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2. TeXHN4YeCKune XxapaKTepUCTUKH

Mopaenb | MowHocTb ABuratensa*, KBt | Tok, A

Bxon: 1 pa3a, 198-253 B (+5% He 6onee 20 Mmc), 50/60 I + 2%

VCI-G0.4-2B 0.4 1.8
VCI-G0.75-2B 0.75 4.0
VCI-G1.5-2B 1.5 7.0
VCI-G2.2-2B 22 9.6

Bxon: 3 da3sbl, 342-440 B (+5% He 6onee 20 mc), 50/60 Iy, + 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

*HOMMUHanNbHbIN TOK ABUraTeNsa He AOMKeH NpPeBbllaTh HOMUHAbHbIN BbIXO4HOM TOK Npeobpa3oBaTens 4acToTbl

Cucrtema o603HauveHuda e e e o

XXX - GY/PY - UB F + XXX - ZZZ + C3C + omon + IP54 + FM +V
1 23 45 6 7 8 °s o 0 2 13
Cepusa
PexxnM G - obLenpoMblLLeHHbIn*
MolLLHOCTb an1ekTpoaBuraTena (KBT) ona obuienpoMblLLieHHoro pexxima (G)
PexknM P - HacoCHbIN**
MoLWHOCTb an1eKTpoaBuratensd (KBT) ong HacocHoro pexxmnma (P)
HoMUHanbHOE HanpaXXeHue:
2: 1~230 (220) B, 50/60T11
4: 3~400 (380) B, 50/60T1
6: 3~690 (660) B, 50/60Tr,
7. BCTpPOEHHbIM TOPMO3HOM Moy b
8. BcTpoeHHbIN gpoccenb MOCTOAHHOIO TOKa
9. TnaTbl paclunpeHunsa (aBnaeTca onumen ana npeobpasoBaTtenemn yactotbl cepumn FCl u LCI)
10. JononHuTenbHOE 3alLUMTHOE MOKPbITHE MMaT JIaKoM
1. 3awmTHOE MOKPbITME NAAT KOMMAayHOAOM
12. IP54
13. MNoXKapHbIV pexxmm
14. B Mmopgenax, umetomx (V) Ha KoHue, 4n1a paboTbl C TOKOBbIM CUTMHAMIOM aHaIoroBOro Bxoaa
HeobxoaMMo MoAKItoUUTb pe3ncTop 510 OM (BXOOMT B KOMMEKT MOCTaBKM) COMMacHO CXeMe
MOAKIOHEHMA YIPABAAOLLMX KITEMM

GRS SRS

*O6LwenpoMmbllNeHHbI pexxnm (G)

Mcnonb3yeTca € Harpy3kom C MOCTOSHHbIM — BpallaloWMM MOMeHTOM. B 3ToM cnydae BenmMuyuHa BpaLLaloWero MoMeHTa,
HeobxoOMMOro A9 NpuMBeOeHWa B OENCTBME KaKoro-nmbo MexaHW3ma, MOCTOAHHA He3aBWMCKMMO OT CKOPOCTW BpaLLeHWS.
MPMMepPOM TaKoro pexmma paboTbl MOMYT CIY>KUTb KOHBEWePbl, SKCTPYAEPbl, KOMMPECCOPbl, CKBAaXKMHHbIE HACOChI.

**HacocHblI pexxnm (P)

Mcnonb3yeTca ¢ HarpysKom ¢ NepeMeHHbIM BPaLLAoLWMM MOMEHTOM. TOT MOMEHT MMeeT OTHOLUEHME K Harpyskam, 418 KOTopbIX
TpebyeTca HU3KUK BpallatoLWLmM MOMEHT MPU HU3KOM YacToTe BpaLLeHWs, a MpW yBeIMYeHUM CKOPOCTU BpalLeHWa TpebyeTca bonee
BbICOKMIW BPALLAIOLLMNA MOMEHT. TUMNYHbBIM MPUMEPOM TaKOro PeXXm1Ma BASIOTCS HAaCOChl (HAacOChl C BbICOKMM MYCKOBbIM MOMEHTOM
HeobxoAMMO NoabupaTb No 06LENPOMbILLIEHHOMY PexknMY (G); K TaKMM HacoCaM MOXKHO OTHECTU CKBaXKMHHbIe HacoCbl, HacoChl

ONd nepekKaydykm BA3KUX XUOKocTew, BaKyyMHble HaCOCbI).
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3. TexHU4YecKasa cneundukauma

MapamMeTpbl

OonucaHue

OCHOBHbIe NMapaMeTpbl

[OuanasoH Hanpsa>xeHua
M 4aCTOTbl Ha BXo4e

1~198-253 B (+5% He 60nee 20 mc), 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
[Onana3oH MoLLHOCTEN 0.4 -15 kBT

Tun noaknto4YaeMoro
aN1eKTpoasuraTensd

TpexdasHbl aCUHXPOHHbIN ¢ K3P

MeToabl ynpasneHus

CKanapHbIn

Meperpy3odHas cnocobHOCTb

150% HOMMHaNbHOIO Toka B TeveHme 60 c; 180% HOMMHaNbHOIO TOKa B TedeHme 3 C
(He yawe 1 pa3a B 10 MUHYT)

Hecyulaa yacTtoTa

0.5 ~T6 Ky,

[MyckoBOW MOMEHT

1.0 M/150% (SVC)

[nanasoH ckopocTei

1:50 (SVC)

TOYHOCTb OTOBPaAKEHUS
BbIXOQHOW YacToTbl

Lndppooe 3agaHme: 0.01 Iy
AHanoroBoe 3afaHmne: MakcuManbHag YactoTa X 0.2%

TOYHOCTb MOCTOAHHOM CKOPOCTH

+0.5% (SVC)

YBenuyernue momeHTa (U/f)

ABTOMaTU4YecKoe, pyvHoe 0.1%...30.0%

XapaKTepucTmka
3aBucumocTtu (U/f)

Mpamaa
KBagpaTuniHaga
JloMaHasa Mo HECKOMbKMM TOYKaM

XapaKTepucTrKa pasroHa / 3aMeaneHns

4 NUHEMHbIX, S-obpasHad

dyHKuMa AVR

ABTOMaTMYecKad CTabnIn3aLmna BbIXOQHOMO Hanpa>xeHn4d

¢yHKL|VIOHaJ1beIe BO3MOXXHOCTU

MaHenb ynpasneHus

HecbeMHada

BcTpoeHHble paclumMpeHHble GyHKLMN

[OXKapHbIN PeXXnM, Tanmep, BCTpoeHHoe MUN-perynupoBaHme, KoMneHcaums
OTK/TOHEHUS CKOPOCTU, BbI3BAHHOMO MOBbILLEHWEM Harpy3Ku, GYHKLWA yripaBneHmna
yacToTon KonebaHu (NprMeHsaeTca B 060pya0BaHNM HAMOTKU TEKCTUIBHOM HUTK)

OuHaMuyeckoe TOpMoXKeHue

TOopMOXKeHMe MOCTOAHHbIM TOKOM

TONYKOBbBIV PEXUM

[mrana3oH 4acToT TONYKOBOro pexkunma: 0.00 Iy ~ «kMakcuManbHaa YacToTa»

MpocTtom MK

16-ckopocTHada paboTa Yepes BCTpoeHHbIW MJTK nnu umndpoBblie BXOAbI

MHOroCTyneH4YaTbl PEXUM

16-ckopocTHaga paboTa Yepes BCTpoeHHbIW MJTK nnu umndpoBblie BXOAbI

MO-ynpasneHune

Peanusaumna cucteMbl ynpasieHua ¢ 4aTYHUKOM O6paTHOlﬁ CBHA3N

Be3ocTaHoBOYHanA pa60Ta

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

CeTeBble N POTOKO/1bl

Modbus RTU(RS-485) — BcTpoeH

Onuum 1 akceccyapsl

MaHenb, y,EI,J'II/IHl/ITe}'IbeIIZ Ka6eﬂb, MOHTaXKHbIM KOMMMEKT, 3aLUUTHbIE MOKPbITKNA MNNaT,
OOMnoNTHNTeIlbHOe O60py,D,OBaHIAe

3alLnTHbIE QYHKLMN

MonHbIM KOMMNEeKC

3alMTHOE MOKpPbITUE NiaT

C2C 6a3oBoe, C3C onuusa

CreneHb 3aWmThbl

1P20

YnpasrneHue

KaHanbl KoMaHabl 3a nycKa

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

3afaHue YacToThl

Ll,mbposoe 3adaHWe, aHanorosoe 3adaHne Hal'lpFI)KeHVIFI/TOKa M 3aflaHNe C ceTeBbIX
MPOTOKO10B
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MCTOUHUK MUTaHUS

Bxopbl ynpaBneHusa

+10 B DC; +24 B DC

nmnynbcos 20 K,

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

5 umopoBbix BxogHbIX knemm (DI). MopaepkmBatoT ToNbko PNP noruky. DI5S MOXHO
MCMOMb30BaTb KaK BbICOKOCKOPOCTHOM MMMYbCHbIW BXOA, C MaKCUMaribHOW YacToToM

Bbixoabl ynpaBneHnd

1 uMnynbcHbIN Bbixon (FM) go 20 Kl (KOTOPbI MOXXHO MCMOMb30BaTh, Kak LMPpoBoM
BbIXO[, C OTKPbITbIM KOI1EKTOPOM)
1TaHanoroBbIv Bbixog AOT (AOV ¢ amnanasoHoMm O ~10 B; AOI ¢ ananasoHomM O~ 20MA)

Ycnoeus oKpy)KaloLuen cpeabl

MecTo yCTaHOBKM

roptodero rasa, MacngHom B3BecK, Napa, 6es BbinageHus KoHageHcaTa

B nomelleHmn, BHE 30HbI 0ENCTBUSA MNPAMbIX CONTHEYHbIX nyqelh, Mbl/1N, arpeCcCrBHbLIX ra30B,

BbicoTa Haf ypOBHEM Mops

Huxke 1000 M Hag ypoBHeM Mops (0T 1000 go 3000 M Mpwt CHUXKEHHbBIX HOMMWHANbHbIX
XapaKTepUCTHKax)

TeMnepaTypa oKpy»KatoLLen cpefbl

OT-10 go +40 °C (akcnnyaTaums co CHMKEHHbIMU HOMUHANbHbIMKW XapaKTepuctukamm 1.5%
Ha Kaxkablv rpagyc go +50 °C)

OTHOCUTENbHAA BNaXXHOCTb

OTHOCUTENbHAA BMAXXHOCTb HyKe 90%, 6e3 KoHaeHcaumm

OxnaxgeHue

MpUHyauUTENbHOE

Bubpauma

MeHee 5.9 m/c (0.6 g)

TeMnepaTypa xpaHeHUa

INSTART®

OT1-20 pgo +55°C

4. CxeMbl noaKovYeHud
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5. MaccorabapuTtHbie XapaKTepUCTUKM

g ur
— 1o
U V WP+PB
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




6. AKceccyapbl

6.1 NMNaHenb ynpasneHus

B 6asoBon KOMIMMeKTaumMm raHesnb yrnpaBleHna — HeCbeMHad. BblHOCHag cBeToAMOOHAA CbeMHad
MaHes b ynpaBneHna dBNAETCAH onuwven n npegHasHa4deHa anaa nporpaMmMmnpoBaHMA rlpeo6pa3OBaTenel7|
YacToTbl. [NaHenb nossongaeTt OCYLLeCTB/MATb 3aMycCK, OCTaHOB, peryianpoBaHmMe 4aCtoTbl 1 MOHUTOPUHI

rMapaMeTpoB.

VCI-KP pna mopenen 0.4 - 15 kBT

»

cron

00O
0)®;

0000

1

1

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

6.2 MOHTaXXHble KOMIMJIEKTbI U yolanHuUTellbHble Kabenu

BHewHun BuA O603Ha4yeHue OnucaHue
YOonuHUTeNbHbIM Kabenb Ana naHenu VCI-KP
VCI-EC
(1-10 meTpoB)
MOHTaYXHbIM KOMMNEKT Ana naHenm ynpasnexuma VCI-KP.
VCI-MK BkritovaeT B ceba MOHTaXKHYH paMKy A9 MaHenv 1 yannHUTENbHbIN

[ |

kKabenb 0o 10 M

r1

B1

u

7 r
Fa6apuTHbie pa3Mepbl, MM YcTaHOBOYHbIE pa3Mepbl, MM
HaumMmeHoBaHue
11} B r un B1 mn
VCI-MF 747 94 20.3 60.7 83 80.2
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7. JononHUTenbHbIE onuuu
7.1 OTnapo4vHoe NO

OTnagoyHoe nporpaMmMHoe obecnedyeHme Mo3BoNAeT
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 MexaHMYecKas YCTOMUYMBOCTb: 3GPEKTUBHO
3aluMULaeT OT BUBpaLMi, BO3HMKAIOWMX B MpoLecce paboThbl

.~ (X Bblcokada TennooTaaya: yCTPOMCTBO He HarpeBaeTca B
Z 2>  npouecce aKcrayaTaumm

i
@@ MpoafieHne cpoka cny>6bl obopygoBaHua

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.

MpeobpasoaTtenu YacToTbl cepuun VCI 9
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[MpenmyLLecTBa

YCTOMUYMBOCTD K Mblfn

Bblcokass MexaHU4YecKaa NpPoOYHOCTb PagMO3/1EMEHTOB Ha
% neYaTHbIX NnaTax

MpopneHne cpoka cny»6bl o6opyaoBaHnA

CpaBHeHVIe 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

’ BeHTUnaTOP
__________________ . noanopa

 §

KnanaHbl AbiIMoyganeHus

3

/)
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8. lonosiIHUTeNbHOEe 06opyaoBaHMe

[JononHutenbHoe obopynoBaHme K NpeocbpasoBaTenaM YacToTbl MO3BOMIAET MaKCMMalibHO 3GPEKTUBHO
MCNoMb30BaTh GYHKLMOHAM YyCTPOMCTB.

+

CeTeBow opoccenb OMC dunbTP MoTopHbIM apoccenb

.
(]
] - - a
..... J s TOPMO3HOM PE3UCTOP

MynbT ynpasneHms

8.1 TopMO3HbIe MOAYNU

TopMO3Hble Moaynu obecneyrBatoT nogady 3MeKTPo3HepPru, BbipabaTbiBaeMoM Mpur TOPMOXKEHUIN

aneKTpoaBuratend, Ha TOPMO3HOM pPe3nCTop, rapaHTUPys HopMalbHylo paboTy npeobpasoBaTend
4acTOTbl M APYroro o6opyAoBaHMUS.

TOpMO3HOl7I MOOY/b LUMPOKO NCMOJIb3yeTCHd B CXeMaX yrpaB/ieHNA ﬂl/ICbTaMl/I, nogbeMHbIMMN KpaHaMK,
npomnsBoaCTBEeHHbIMU MexXaHn3MaMK, LWaxXTHbIMKA noagbeMHbIMUA

HACOCHbIMW arperataMm g4 HerTFleIX MeCTOpO)K,D,eHl/Il;I n ap.
|_|O,D,60p TOPMO3HOIro Mmoaynd pekoMeHOyeTCqd OCyLLeCTBNATb MO HOMUWHaTIbHOMY UM MIMKOBOMY TOKY.

arperatamMmy, UeHTpuUdyramMmu,

TopmMo3Hble Mmoaynu FCI-BU

Mogenb 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 100A
FCI-BU-200-6 100A 200A
FCI-BU-400-6 150A 450A

TopMo3Hble Mmoaynu BU

TopMo3Hble Moaynu BU, MOMMUMO OCHOBHbIX OYHKLUM, TakXKe MMetoT
BO3MOYHOCTb paboTaTb peXxmme «BedyLmMin-BeqoMblin».

Mogenb HoMUHanbHbIN TOK, A | NMukoBbIN TOK, A
Ana mopenen MY Hanps)keHneM 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

Mpeo6pasosaTtenu yactoTbl cepum VCI 1



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 PE3UCTOPbLI ABMAOTCA AOMOAHUTENBHOM OMUMEN U PEKOMEHOYKTCa K YCTaHOBKe MNpu
HEeoBXOOMMOCTV 3aMedSIeHNA TOPMOYKEHWS 3eKkTpoaBMraTend ¢ TOPMO3HbIM MOMEHTOM M oon. 6onee
20% OT TOPMO3HOIro 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

1.5 x I (60 ¢)

Crnocob oxna)aeHusa

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 r||oeo6pasoBaTene17| 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

Pabouee HanpshxeHue, B

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

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

8.6 Tabnuua nogbopa ceTeBbiX, MOTOPHbIX gpoccenen nu SMC ounbTpoB

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-G0.75-4B 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-22/5.8-4
MNpeobpasoBaTenu YyactoTbl cepumn VCI 13



VCI-G4.0-4B 4.0
VCI-G5.5-4B 55
VCI-G7.5-4B 7.5
VCI-G11-4B n
VCI-G15-4B 15

MoaknovyeHune K npe06pa3OBaTen;|M 4acCcToOThl, yCTpOﬁCTBaM nJaBHOro nycka wu wkadam

ynpaBneHus.

MY no3BoNdlOT pacllinMpuUTb GyHKLUMOHaN obopynoBaHud, peansyd BO3MOXXHOCTb AMCTaHLUMOHHOIO

yrpaBneHusa.

ISF-4.0/10.5-4
ISF-5.5/15.5-4
ISF-7.5/20.5-4
ISF-11/26-4
ISF-15/35-4

IMF-4.0/8.8-4
IMF-5.5/13-4
IMF-7.5/17-4
IMF-11/25-4
IMF-15/32-4

IEF-4.0/10.5-4
|IEF-5.5/15.5-4
|EF-7.5/20.5-4
IEF-11/26-4
|IEF-15/35-4

- 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.

— ogHOMeECTHble Y,
— OBYXMeCTHble [TY;
— TpexMecTHble Y]
—YyeTblpexMecTHble Y.

Moppo6Hee o nynbTax ynpaBneHUs Ha Youtube:

https://youtu.be/pAWMHPNCcHzI?si=V--C-J2MFGttOXe3

Moppo6Hee o nynbTax ynpaeneHUs Ha Rutube:

https://rutube.rufvideo/d25079a013623eb799bf4d4a0le7d5fe/

14

Cron
Pes BNP
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Nycx cron
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Moapo6Hee o nynbTax yrnpaerieHUs B BKOHTaKTe:
https:/vk.com/video/@instartinfo/all?z=vid

€0-204000724_456239040%2Fclub204000724

OcyLecTBUTb 6bICTPbI cCaMOCTOSITe/IbHbIA noa6op:

https://instart-info.ru/product-category/pulty-upravleniya/


http://https://rutube.ru/video/d25079a013623eb799bf4d4a01e7d5fe/
https://vk.com/video/@instartinfo/all?z=video-204000724_456239040%2Fclub204000724
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INOLHBOWOW amHaLugeduA ‘anmmad WOHAOTONHE
g eroged lanWENHEXOW BIGHHaLMIaWodLamM9O

WOLHBWOW anHaLgeduA
IANENHEXDIN BITH

WOLHOWOW auHalaeduA
‘anmkad WoH
-demoxHe a

WOLHOWOW
aunHaugeduk
IANEVNHEXDSN BIGH

IGNENHEXDIN
Sl9HHaumIawod uamoo

IGNEVHEXSN BI9H
-Haumiawoduamgo

BUHBHBaWKMAU a1deur9Q

-HaumIawoduamgQO eloged ‘[9WENHEXON BI9H ‘BUTIBLMLHOYG
-HeumIawoduamgQ
-Haumiawodusmgo
ozdl ocdl ozdl +Sdl ‘ozdl ocdl ocdl ocdl 19LM1TMeE 9HaUaLD
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OBOPYOOBAHME INSTART

NMPEOBPA3OBATEJIN HACTOTDI OOMOJIHNTEJIbHOE OBOPYOOBAHWE

Cepwug VCI

KOMMaKTHad
N SKOHOMKMYHad cepud

TOpMOBHbIe MoOynn
HoMuHanbHbIN Tok: 15 ~ 200 A

TopMO3Hble pe3ncTopbl

MouHocTb: 80 ~ 3000 BT
ConpoTtueneHue: 3 ~ 600 Om

Cepwua SDI

SKOHOMUYHad cepud

MoTopHble Apoccenm

MouHocTb: 2,2 ~ 315 kBT
Cepus LCI &
YHVBepcanbHas cepus
obuiero nprMeHeHus
C paclMPEHHbIMU BYHKLMUAMM CeTeBble apoccenm

MolHocTb: 2,2 ~ 315 KBT

Cepuga MCI
cepus obLiero ﬂ,pocceﬂm MOCTOAHHOIO TOKa
npUMeHeHusa
MoluHocTb: 315 ~ 400 K BT
Cepwuga FCI

DdunbTpbl 2MC
MouwHocTb: 0,75 ~ 315 KBT

yHUBepcanbHaa cepus
obLLero nprumMeHeHus

Cepua INPRIME MynbThl ynpasneHus

BbICOKOTEXHOMOrMYHasa
cepug

- OgHOMECTHble

- [IByXMeCTHble

- TpexmMecTHble

- YeTbipexMecTHble

OOMOJIHUTEJIbHbBIE OINMUnA

SIOICIOIOINN.

YCTPOWCTBA NJTABHOIO MYCKA

Cepuga SSI

CTaHAapTHas cepus
obLLero nprMmeHeHUa

Cepuga SBI

NoKpbITMe naaT

- KomMnayHa
- Jlak

|P54

CTaHpapTHas cepus
obLLero nprMmeHeHUa
C 0OBOAHbIM KOHTaKTOPOM (6arnac)

BblICOKagd CTelneHb 3alnTbl

Cepuga SBIM

KOMMaKTHad cepusd CO BCTPOEHHbIM
06BOAHbIM KOHTaKTOpPOM

FoXapHbIN PEXUM

6ecnepeboiHana paboTa
B Upe3BblYalHbIX CUTYaLMAX

Cepuga SNI

cepud C paclUMpPeHHbIM
OYHKLMOHANOM U BCTPOEHHbBIM
06BOAHbIM KOHTAKTOPOM (6alinacom)

BcTpoeHHbIM DSMC dunsTp

CHWYKAET BbICOKOYACTOTHbIE
nomexu B ogHou cetu ¢ MY

L)
L)
o

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

[aHHbIN kKaTanor 6bin pa3paboTaH Andg TOoro, YToObl AaTb 0630p CyLLecTBYoLEeN cepumn npeobpasosaTenen YacTtoTbl INSTART.
Bcnencreue Toro, Yto Hallen NoUTUKOM ABNAETCA MPOLLECC HEMPEPLIBHOIO Pa3BUTUA, BO3MOXHbl MU3MEHEHW S TEXHNYECKIMX
XapaKTepUCTUK 6e3 NpeaBapUTebHOro yBeAOMAeHUA. DTOT KaTaslor npefaHasHadYeH ToNbKo And MHGOPMaTUBHbIX Lienen. Mbl
He HeceM OTBETCTBEHHOCTb 3a pelleHUd, MPUHATbIE Mo AaHHOMY KaTanory 6e3 onpeneneHHbIX TEXHUYECKMX KOHCYNbTaLuiA.
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