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NMpousBoacTBo

HanpaBneHve mMo pa3paboTke U MU3roToOBMEHUIO Npoaykuum non 6peHagoM INSTART ocHoOBaHO Ha
basze XonowHra Ceepo-3anagHoe 3nekTpo-MexaHudeckoe O6begunHeHue (C35MO) B 2014 rogy.
MHOroNeTHUI OMbIT PaboTbl U U3yUYeHKWe MPUBOOHON TEXHUKM €BPONenCKUX 6peHa0B CTano OTrpaBHOM
TOYKOM ON9 opraHmM3aumm cobcTBeHHOro npounseoacTea. COBMECTHO C HayYHO-TEXHUYECKUM LIeHTPOM
koMnaHusa INSTART pa3spaboTana 1 npoTecTupoBana o6pa3Libl U OTNaguia NPon3BOaACTBO COBCTBEHHOM
MPOAYKLMUN, OTBeYatoLlen NoTpebHOCTAM POCCUMCKOro PbiHKa.
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KauecTtBO

BblcOKOe KayecTBO M HaOeXHOCTb MNpPOoAyKLMWM [OOCTUraeTca 3a c4yeT TuwaTtenbHoro otbopa
npomsBoauTENEeN KOMMMEKTYLWMX, KOHTPONa TexHonorm4yeckmx npoueccoB 1 100% TecTtmpoBaHM4A
FOTOBbIX M3OeMN. [1oCTOAHHbIE WHXXeHEepPHble WU3bICKaHWA U obpaTHasd CBA3b OT KOHEYHbIX
rmofib3oBaTenewr MoMoratT HeMpPepPbIBHO COBEPLUEHCTBOBATb BbiNMyckaeMoe obopynoBaHue. Cnyyxba
TexHndyeckom nogaepP>Kkn INSTART oka3blBaeT BbICOKOKBANTMPULIMPOBAHHYO MOMOLLb Ha BCEX aTanax:
oT noabopa obopynoBaHMA NMod KOHKPETHbIe 3a4a4M 00 BBOAA ero B akcnayaTauuto. LLnpokasa ceTb
CepBUCHbIX LeHTPpoB 1 CepBUCHbIX NapTHepoB INSTART obecnedmBaeT ornepaTUBHOE BbiMOMHEHME
YCMyr Mo nyckKoHananke, TexHMYeCcKoMy O0BCnyXKMBaHMIO, AMATHOCTUKE U MOCTrapaHTUMHOMY PEMOHTY
obopynoBaHus.
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LleHa

[ocTynHaa HageXXHOCTb — 3TO BEKTOP PasBUTUSA M KOMMJIEKC MeponpuaTtui, 6narogaps KOTOPOMy
koMnaHua INSTART rapaHTUpPYeT KOHKYPEHTOCMOCOOHYIO LieHY MPU BbICOKOM KadecTBe MpoayKLUu.
Hanunure npenctaBUTenbCcTB M cknagos INSTART BO Bcex KpynmHeMLwux ropopax Poccuu, Pecnybnvke
Benapycb 1 KasaxcTtaHe MO3BOMAET ONTUMMU3MPOBATb 3aTPaTbl Ha JIOTUCTUKY U GOPMUPOBATb TMOKYIO
LLeHOBYO MOUTUKY A9 KITMEHTOB.
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1. MpenMyLiecTBa Nnpeobpa3oBaTenemn
yacTtoTbl cepuun VCI

MpeobpasoBaTenu YacTtoTbl cepun VCI — 3TO OAHM M3 CaMbIX KOMMAKTHbIX M MPOCTbIX YCTPOMCTB B
yrpaBneHunn sMeKTpoaBuraTendaMm B NMHerKe npeobpasoBaTenen 4yactoTbl INSTART. HapexkHble
npeobpa3oBaTe/niM 4YacToTbl MOLHOCTbIO oT 0,4 Oo 4,0 KBT npencrtaBndatoT cobol mnpoctoe U
SKOHOMUYeCKU 3P deKTUBHOE pelleHMe OANnga ynpaBneHWa a/1eKTPoABUIaTeENEM.

MPOCTOTA B UCNOJIb3OBAHUU ONTUMAJIbHAA COBOKYINMHOCTb
Q HeobxoanMbl1 MUHUMYM HacTPOEeK U 3ALUTHBIX DYHKLIUNA:
Q PYHKLMOHANbHbIX BO3MOXHOCTEMN A4 - TOKOBad 3alLlMTa OT MeperpysKm
pelweHma NpocCTbix 3adau oBurarteng;
- TOKOBag 3allnTa MFHOBEHHOIO OeNCTBUS;
KOMMAKTHOCTb - 3allMTa gBUraTens ot neperpesa;
OnTUManbHble rabapuUTHble pa3Mepbl - 3alMTa OT 3aMblKaHMA BbIXOOHbIX da3 Ha
a 3eMIo;
- BCTPOEHHbBIM CETEBOW MPOTOKOJ - 3alUMTa OT NeperpeBa BbIXO4HbIX
°° B 6a30B0I KOMMEKTaL MM BCTPOEHHbI Kackagos;
ModBUS RTU - 3aLUMTa OT MOBbLILLEHHOIO UK
MOHMXXEHHOro HaMPAXXeHus;
(. onuumda - BbIHOCHA4A NAHEJb - 3alKMTa OT MponagaHma dasbl Ha BXoae;
§§§ YNOPABJIEHUA - 3alUMTa OT OLIMBOK Mepenayu daHHbIX;
[JononHuTenbHasa BbIHOCHAA MaHeb - 3alKMTa OT MponagaHma a3 Ha Bbixoae.

MMeeT BO3MOXXHOCTb BblHOCA
YOAUHUTENbHBIM KabeneM anmHom 0o 10 m

OBJIACTb NMPMMEHEHWNY

OcHoBHOE TnMpuMeHeHWe cepum VClI — cucTeMbl BEHTUNALMM M HACOCHble arperaTbl. Takyke
npeobpasoBatenu YactoTbl cepmim VCIl McronbayoTca An9 o6LWenpoMblLLIEHHOro NMpUMeHeH 4.
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2. DYHKLMUOHA/IbHbIE BO3SMOXHOCTH

PacwupeHHbi MUO-perynatop
ObecneumnBaeT yrnpaBieHMe CKOPOCTbIO 3/1eKTPoABUraTend An9 noanepyKaHma NocTOAHHOIO 3HaYeHUs
3aflaHHOro NapamMeTpa (HanpuMmep, AaBreHud, TeMrnepaTypbl UKW pacxoda BoAbl).

BcTpoOeHHbIN TanMep
YrnpaBngeTcs BXoAHbIMU LMPPOBLIMM CUTHaaMu.

orpaHVI'-IVITe.Hb MOMEHTa
I‘Ion,,u,epmaHme YCTaHOB/TEHHOIO MOMEHTa NyTeM OrpaHMNMYeHMNA HanpaXKeHnd U ToKa.

Pe3epBHOe KONMUpOBaHUe NapamMeTpoB

Nonb3oBaTeNlb MOXET WMCMOMb30BaTb PEe3epPBHOE KOMUPOBAHWME MapaMeTPOB C MOMOLLbIO MOAYIA
KOMMPOBAaHUA, 4YTOObl BOCCTAHOBUTb HACTPOWKM MpeobpasoBaTeNnid 4acToTbl B C/lydae OLIMBKM,
BbI3BaHHOW cH60eM UMM HemnpaBUbHOW paboTol.

ABTOMaTUYECKUNIA perynaTop HanpsHXeHUsa

MpenHasHayeH On9 cTabunmM3aummM BbIXOOHOMO HaMPSXKEHUs MyTEM perynmpoBaHMa Toka B 06MOTKe
BO3BYKOeHUA, a Takke obecrneymBaeT 3MEKTPOHHYIO 3alUMTy OT Meperpyskys U MageHus 4acToTbl
BpaLLleHMUs.
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3. TexHU4YeCKUe XxapakKTepuUCcTuKu

Mopenb MonHag MOLWWHOCTb, BxoaoHoOM TOK, A BbixogHoM TOK, A CooTBeTCTBYIOLLUN
KBA aneKkTpoaBurartenb, KBT

OpHodasHaa ceTb: 220 B, 50/60 Iy,

VCI-G0.4-2B 0.75 32 1.8 0.4

VCI-GO0.75-2B 1.5 8.2 4.0 0.75

VCI-G1.5-2B 3.0 14.0 7.0 1.5

VCI-G2.2-2B 4.0 23.0 9.6 2.2
TpexdasHaa ceTb: 380 B, 50/60 I,

VCI-GO0.75-4B 1.5 3.4 21 0.75

VCI-G1.5-4B 3.0 5.0 3.8 15

VCI-G2.2-4B 4.0 58 51 2.2

VCI-G4.0-4B 59 105 9.0 4.0

Cucrtema o603HauvYeHusa

OO0NONHUTENbHbIE ONUNK

—————————————————————————————————————

XXX - GY/PY - 4 B F + XXX - YYY + C3C + wounayua

2 3 45 6 7 8 9

_____________________________________

1. Cepusa
2. PexxuM G - 06LLenpoMblLLIEHHbIN*
3. MoLHOoCTb anekTpoasuratena (KBT) ong obuienpoMbliieHHoro pexxmnma (G)
4. PeXkuM P - HacoCHbIN**
5. MowHocTb anekTpoasuratensd (kBT) ong HacocHoro pexxmnma (P)
6. HOMMHanbHoOe Hanps)xeHme:
2:1~220 B +15%, 50/60 Iy
4:3~380 B +15%, 50/60 Iy
7. BCTPOEHHbIM TOPMO3HOM MOoadyMb
8. BCTpoeHHbIM gpoccenib MOCTOAHHOIO TOKa
9. MnaTbl paclunpeHns (aBnaeTca onumen ana npeobpasoBaTenen YacTtotbl cepum FCl un LCI)
10. JononHUTeNbHOE 3alWMNTHOE MOKPbITUE M1aT JTAKOM
11. 3awmMTHOE NOoKpPbITME MIaT KOMMayHOOM

*O6WwenpoMmblLNeHHbI pexxum (G)
Mcnonb3yeTcs C Harpy3kom € MOCTOAHHbLIM — BpallaloWyM MOMEHTOM. B 3TOM cnydae BenuuMHa BpallaloLLero MOMEHTa,
HeobxoOMMOro Ona NpuWBeneHWa B OENCTBME KaKoro-nmbo MexaHm3ma, MOCTOAHHAa He3aBWMCKMMO OT CKOPOCTW BpaLLeHWS.

MpPUMEPOM TaKoro pexmma pPaboTbl MOFYT CNYXKUTb KOHBENEPbI, SKCTPYOEPbl, KOMMNPECCOPbI, CKBaXMHHbIE HacoChI.

**HacocHbIv pexxmnm (P)

Mcnonb3yeTca ¢ Harpy3Kom ¢ NepeMeHHbIM BpPaLLatoLLMM MOMEHTOM. DTOT MOMEHT MMEET OTHOLLEHUE K Harpy3KaMm, 419 KoTopblixX
TpebyeTca HU3KMM BpaLLAoLWLM MOMEHT MPU HU3KOM YacToTe BpaLleHM s, a MpW yBeNnYeHMM CKOPOCTM BpaLLeHWsa TpebyeTca bonee
BbICOKUI BPaLLAOLWMIM MOMEHT. TUMUYHBIM MPUMEPOM TaKoro peXxurma aBaatoTCs HacoChl (HACOChI C BbICOKMM MYCKOBbIM MOMEHTOM
HeobxoAMMO NoaodtupaTh Mo ObLLENPOMbILLAEHHOMY PexnMy (G); K TaKMM HacoCaM MOXKHO OTHECTU CKBaXKMHHbIE HacOCbl, HacOChl

ONd nepekaydyknm BA3KUX XUOKocTew, BaKyyMHble HaCOCbI)‘
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OCHOBHble pYHKLUMU

4. TexHU4YecKasa cneundukauma

MNMokasarenb

3HavyeHue

MakcuManbHasa BbixogHasa YacTtoTa

0~320 T

Hecylag yacTtoTa

0,5 Kl'y, ~ 16 KIy,

TOYHOCTb BbIXOOHOW YacTOTbl

Lindposaa HacTpowmka: 0,01 'y
AHanoroBas HaCTpPoOWKa: MakcuMarbHaga YacTtoTta X 0,2%

Cnocob ynpasneHua

CKanapHbIn BeKTOpHbIN C Pa3OMKHYTbIM KOHTYPOM

(6e3paTumkoBbIn) (SVC)

[MycKOBOM MOMEHT

1.0 MW/150% (SVC)

[unanasoH ckopocTei

1:50 (SVC)

TOYHOCTb MOCTOSIHHOM CKOPOCTH

+0,5% (SVC)

MeperpysouHas cnoco6HOCTb

150% HOMUHaNbHOIO ToKa B TedeHune 60 c; 180% HOMMHaNbHOIo TOKa B
TeyeHue 3 ¢C

YBenmyeHme MoMeHTa

XapakTepuctuka U/f

ABTOMaTUYeCKoe YBenumyeHmne MoMeHTa Bpy4yHyto: 0,1% ~
yBennyeHme MOMeHTa 20,0%
Mpamas KBapgpaTtnuHaa | JlomaHHas (MO HECKOMbKMM TOYKaM)

(4 BMAa)

XapaKTepucT1Ka pasroHa/zamMeaneHmns

JINHEMHbIN UMK S-06pas3HbIN PEXXMM pPasroHa/3amMenneHuns, Yetbipe
3HaYeHWsa BpeMeHn pasroHa/zamenneHums (0,0 ~ 6500,0 c)

TopMOoXKeHMe MOCTOAHHbBIM TOKOM

YacToTa TOPMOXXEHUA MOCTOAHHbIM TOKOM: OT 0,00 Iy, 8o 10 'y,
Bpema TopmMoxkeHma: ot 0,0 0o 100,0 ¢
Tok TopMoxkeHUus: ot 0,0 oo 100%

TONYKOBbBIV PEXUM

[Owrana3oH 4acToT ToNYKoBOro pexkmma: 0,00 My, ~ MakcuManbHada
YacToTa

MK 1 MHOFOCTYNEHYaTbIn PeXXmM paboTbl

16-ckopoCTHas paboTa Yepes BCTPOoeHHbIW MK unun undposble BXoabl

BcTpoeHHbIM MNL,

HapéxwHas peanmsaumna CUCTeMbl YNpaBieHUs ¢ aTYMKOM obpaTHOM
CBA3MU

ABTOMaTM4YecKada cTabunmsaums
HanpsaxeHua (AVR)

MpU USMEHEHUN HaMPSAXEHUS CETU BbIXOO4HOE HanpsweHune
nogaoep>XXmnBaeTcad NOCTOAHHbIM

3almTa OT NepeHanpseHua/meperpyskm
Mo TOoKy

[na NnpenoTBpalleHmns Bbixoda yCTPOMCTBa U3 CTPoA

BbicTpoe orpaHuyeHue Toka

Mo3BonseT n3bexkaTb aBapUMNHBbIX CUTYaLMIA MPW IKCANyaTaLmnm nyTemM
orpaHu4yeHu1s Toka

@DYHKLUUOHANbHbIE
BO3MOXXHOCTU

Be3ocTaHoBOYHasa pa60Ta

MponagaHwWe NUTaHus:
MeHee 10 Mc: HenpepblBHag paboTa
6onee 10 MC: LoMnycKaeTca aBTOMaTUYECKM M NMepesanyck

MNoopeprkka ceTeBblX MPOTOKOIOB

ModBUS RTU

3alMTa aNeKTpoaBUraTensa oT neperpesa

PeanusyeTtca ¢ nomMoLLbio LLVICI)DOBbIX BXOO0B

YnpaBneHue

KaHanbl ynpasneHus

MaHenb ynpasrieHus, KNeMMmbl yrpaBneHus, CeTeBble MPOTOKObl

3afaHue 4acToThl

Ll,mcbposoe 3adaHWe, aHanorosoe 3agaHne Harlpﬂ)KeHVIQ/TOKa n
3adaHWe C CeTeBbIX MPOTOKO/10B

Bxoppbl ynpasrneHunda

4 UMPPOBbIX BXOOHbIX Knemm (DI)
1TaHanoroBbIn Bxog (All) ¢ ananazoHomMm 0 ~10 B

BbIxo4bl yripaBneHmsa

INSTART®

1 MHOTrodyHKLMOHaNbHbIN LndpoBoM Bbixoq (DOT1)
1 uMnynbcHbIM Bbixod (FM) o 100 Iy

1 penenHbin Bbixoq (4o 3 A)

1 aHanoroBbin Bbixon (AOT) ¢ amnanasoHom 0 ~10 B
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5. Cxem

MNMokasarenb 3HayeHue

E MaponbHasa 3awumTa 3awmTa OT HeCaHKLMOHMPOBaHHOIo BXxoAa

§- DYHKLUMM 3aLWLNTbI 3aLwwmTa oT 06pbiBa dasbl Ha BXOOE/BbIXOAE; 3aLMTa OT CBEPXTOKOB;

g 3allMTa OT NepeHanpPsS>KeHMs; 3aLLKMTa OT MOHUMKXEHHOIO HaNpPsS>XeHus;

3allMTa OT NeperpeBa; 3aLlmTa OT Neperpy3Ku; 3alimTa oT HEUCMNPaBHOCTU
TOPMO3HOro pe3ncropa
MecTo ycTaHOBKM B momelLeHMIn, BHE 30HbI AeNCTBMS MPSIMbIX COMTHEYHbIX Iy4en, Nbinu,
’5 arpeccmBHbIX ra3oB, ropoYero rasa, MacisHoM B3BecK, napa, 6e3
E) BblMageHna KoHaeHcaTa
Q
© BbicoTa Hafg ypoBHeM Mops Huyke 1000 M Hap ypoBHeM Mops (oT 1000 fo 3000 M NP CHUYKEHHbIX
§. E HOMMUHasbHbIX XapaKTePUCTUKAX)
Q
X 0| > o
o o TeMnepaTypa oKkpyxatoLlen cpeabl OT -10 go +40 °C (akcnnyaTaumsa CoO CHMXEHHbIMWM HOMUHANbHbIMM
g © XapaKTepUCTUKaMu Npm TemnepaTypax oT +40 go +50 °C)
0 0,
o OTHOCUTENbHas BNaXXHOCTb OTHOCUTENbHasa BNaXXHOCTb HMke 90%, 6e3 KoHaeHcauum
[
§, Bubpauma MeHee 5,9 M/c (0,6 9)
TeMnepaTypa XpaHeHusa OT1 -20 po +55°C

bl NTOAK/TIOYHEeHUNA

TORMOI0E DEAHCTOR

3~380 8
[
| R
-E0E |/ MNpamesasne®
1 R
Lisdpoaoi x| O [ [Myes) A
// AHANONEALA o 0108
Lischpoani axa, 2 CH2 (Pegepc] GMD
L poBoR S 3 f'/f CH3 (Touracs) o
. [H& ANy neCkn . BRxo, OO sy
UpsbpoB0oE axad, 5 o
]
e Dl
Ll B Beix00 © OTH D Teird
TR oA WOANGEETORNM &5 B 50 s
Armnarops@ axon OU100 "
0
EuBuHAf noTEHLMOMETR Tia
1-10 8k, 1 BT Al PafaifHblid Balo
Ha Gonea B4 750 B-
He Dxanes 34 20 8-
GND TiC
A =]
o0
ModBUs ATU

*NopknyerHne aona mogenen VCI-G0.4-2B, VCI-G0.75-2B, VCI-G1.5-2B, VCI-G2.2-2B
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6. FabapuTHbIe pa3Mepbl

BHewWwHUM BUA, Mopgenb Bec, Kr L n B B1 B2 r r d
VCI-G0.4-2B 0.8 85 73 142 130 80 1o 81 4
VCI-G0.75-2B 0.8 85 73 142 130 80 1o 81 4
VCI-G1.5-2B 0.8 85 73 142 130 80 o 81 4
VCI-G2.2-2B 0.8 85 73 142 130 80 1o 81 4
VCI-G0.75-4B 0.8 85 73 142 130 80 1o 81 4
VCI-G1.5-4B 0.8 85 73 142 130 80 1o 81 4
VCI-G2.2-4B 0.8 85 73 142 130 80 10 81 4
VCI-C4.0-4B 1.2 96 84 180 168 120 15 81 4.5

[ -f | -

B2

OO D -
" OO D -
OO D h =
OO D
L OO O .

7. AKceccyapbl
7.1 NaHenu ynpaBneHuUsa

B 6a30BoOV KOMMMEKTALUMKM MaHenb YrhpaBleHUs — HecbeMHasd. BbiHOCHad cBeToaMomHas, CbeMHas
rnaHenb ynpaBrieHna aBndgeTca onumen 1 npegHasHadeHa ang nporpaMMmpoBaHng npeobpasoBaTenen
YacToTbl. [aHeNb MNO3BOMAET OCYLLECTBAATb 3aMyCK, OCTaHOB, PeryiMpoBaHMeE 4acToTbl M MOHUTOPUHT
napaMeTpoB. r w
Mogenb e =
VCI-KP
0.4-4.0 kBT
LED-naHenb

o

MEHIO BBOA

o &

7.2 YAanUHUTenbHbIN Kabenb

Kabenb npegHasHayeH [O/9 COeOMHEHUA 4YacTOTHOro npeobpasoBaTesid C BbIHOCHOW MaHesnbto
ynpasneHus
BHeLwHUM BUA, O603HauYeHue OonucaHue

YanuHuTenbHbl Kabenb ona nadenm VCI-KP

VCI-EC
(1-10 meTpoB)
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8. [lononHuUTenbHbIE onuumn
8.1 KomnayHpa

Mpun paboTe obopymoBaHUA B 3SKCTPEMalbHbIX (arpeccuBHbIX) pabouynx cpenax pPekKoMeHOyeTCH
OOMONTHUTENbHAA 3aluMTa — creurasnbHoe TMOKPbITUE MedaTHbIX MfaT KoMmMayHAoM. [JaHHada
onuma aBnaeTca Haumbonee onTUManbHOWM ONa obecrnedyeHus HAOEXHOCTU paboTbl YaCTOTHbIX
npeobpasoBaTtenen Unn yCTPOWCTB MIaBHOIO MycKa B XXKECTKMUX YCIOBUAX U MpW BO3OENCTBUK OPYTUX
arpeccuBHbIX GaKTOpPOB (BMara, Mbijib 1 T.M.).

MJ1ATblI C SALLUNTHBIM NOKPBITMEM — 2TO OJOCTYTTHAA
AJIbTEPHATUBA KJTACCA 3ALLNTDBI IP54
[NpenmyLLecTBa

lNoBbllLeHHaaA MexaHn4Yeckas yCTOMYMBOCTb: 3PDEKTUBHO
3allMLLaeT oT BUbpaL M, BO3HMKAOLIMX B MpoLlecce paboThbl

(1))\‘ Bblcokasa TennooTaaya; yCTPOMCTBO He HarpeBaeTcs B
npoLiecce aKcnayaTaLmm

dB
|
~=~
i
MpoonieHne cpoka cny>6bl obopygoBaHMa
@(@)

8.2 Jlak

MoKpbITUE NMakoM pekoMeHOyeTcs ONF NpenoTBpalleHUda noBpexaeHuin n gedopmaumit nnat npu
paboTe B 3aMbl/IeHHbIX pabounx cpepax. BHe 3aBUCKMMOCTU OT TAXKECTW HarpysoK, AOMONHUTENbHOE
3alLUMTHOE MOKPbITME MO3BONAET He TOMbKO MOBbLICUTb MPOYHOCTb PAOMO3NEMEHTOB, HO M MPOANNTb
CpOK cny>kbbl 06opynoBaHMa B LefoM. Jlak HageXHo 3aluuiuiaeT npeobpasoBaTesib 4YacToTbl UK
YCTPOMCTBO M/1aBHOTO MyCKa OT Mbi/in, UTO obecrnednBaeT becnepeboHyo paboTy NMPor3BOACTBA.

[MpenmyLiecTBa

YCTOMYMBOCTb K MblNn

BblcOkag MexaHun4ecKas NpoYHOCTb PaaMO31EMEHTOB Ha
MmeYyaTHbIX MaTax

it
MpoaneHue cpoka cny»6bl 060pynoBaHUA

CpaBHeHme MOKPbITUA OA MEeYHATHbLIX IJ1aT. JTaK N KOMIMayH

Nak KamnayHp
MpeumyLiecTsa
[elwesne koMnayHOa [NoBbILLEeHHasa MexaHu4Yeckasa yCTOMYMBOCTb
MOYKHO Bbl6paTb KOHKPETHbIN BUA, Mo BallK Hy>abl Bbicokaga TennooTtnava: paguosneMeHTbl He

neperpeBaroTCcd B npouecce aKkcnayataunm

YHUBEPCaNIbHOCTb: MOAXOAUT AS19 BCex raT

foe nyywe NpMMeHsaTb

B cyxmx nomMewieHmax B noMeleHMAxX ¢ MOBbILLEHHOW BMIaYKHOCTbIO
N arpeccmBHoOM cpeaowm

MpeobpasopaTtenu YacToTbl cepuun VCI 9



9. lononHuTenbHoe o6opyaoBaHue

[ononHutenbHoe obopynoBaHmMe K NpeobpasoBaTendaM YacToTbl MO3BOMAET MaKCMMaibHO 3GPEKTUBHO
MCMNOb30BaTb GYHKLMOHA YCTPOMCTB.

CeTeBow gpoccenb  IMC punstp MoTopHbIV Apoccens

=
[ynbT ynpasneHma l; .....

9.1 TopMO3HbIe pe3UCTOPbI

l-_:jHJopMo:-sHom pe3ncTop

TopMO3HOM pe3ucTop obecrneyrBaeT BO3MOXHOCTb BbICTPOM OCTAaHOBKW 2NEeKTPOoABMIraTeNs B Cllydasx
TOPMOXKEHUA C MOMOLLbIO NpeobpasoBaTena 4YacToTbl. B mpoLecce TOPMOXKEHUA 2MeKTpoaBMraTens
ero aHepruva paccemBaeTcd Ha 6MOKe Pe3nCTOPOB, KOTOPbIM, B CBOK oyepedb, MOAKMYEH K LMHe
MOCTOAHHOIO TOKa Ha MpeobpasoBaTeflb YacToTbl, YTO JaeT 3aluMTy MnpeobpasoBaTernto 4acToTbl OT
aBapPUIMHOIO OTK/TIOYEHMA MO NPUUYMHE NepeHanpaXeHna.

- ConpoTtumBneHme: 3 OmMm - 600 OM TOPMO3HOM Pe3nCTOP HEOOBXOOMM B CryYasx, Korga:

- MowwHocTb: 80 - 3000 BT - HeobxoanMo bonee addeKTUBHOE TOPMOXKEHME,

- KepamMumyeckaa mogenb - eCTb MHEPLMOHHAsA Harpy3Ka Ha afieKTpoaBuraTens;
- Knacc 3awmtbl: IPOO - MUMeeTCsa BO3MOXKHOCTb MepeHanpsa>xeHma.

TOPMO3Hble PE3UCTOPbI ABMNAKOTCA AOMOAHUTENBHOM OMUMEN U PEKOMEHOYKTCa K YCTaHOBKe MNpu
HEeOoBXOOMMOCTV 3aMedSIeHUA TOPMOYKEHWA 3NeKkTpoaBMraTend ¢ TOPMO3HbIM MOMEHTOM M oon. bonee
20% OT TOPMO3HOIro MOMeHTa M

M.

9.2 Tabnuua nog6opa TOPMO3HbIX MOAY/IEN U TOPMO3HbIX PE3UCTOPOB

PekoMeHayeMoe TOPMO3HOE CONpoTUBNEHUE A1 HaCOCOB, BEHTU/IATOPOB,
Mopenb TOKapPHbIX U ppe3epHbIX CTAaHKOB, AbIMOCOCOB U Nnp. (KwpM <1.0, NB = 10%)
npeo6pasoBaTtens
TopMo3HOM HomMuHan pesucrtopa UTorosoe 3HaueHue
YyacToTbl Kon-Bo wiT.
mMoaynb o]V} KBT (e]V] KBT
VCI-G0.4-2B BcTpoeH 400 0,08 1 400 0,08
VCI-G0.75-2B BcTtpoeH 200 0,16 1 200 0,16
VCI-G1.5-2B BcTpoeH 120 0,25 1 120 0,25
VCI-G2.2-2B BcTtpoeH 80 0,4 1 80 0,4
VCI-G0.75-4B BcTpoeH 600 0,16 1 600 0,16
VCI-G1.5-4B BcTpoeH 400 0,25 1 400 0,25
VCI-G2.2-4B BcTtpoeH 250 0,4 1 250 0,4
VCI-G4.0-4B BcTpoeH 180 0,6 1 180 0,6

INSTART® 10 instart-info.ru



9.3 NynbTbl YNpaBrieHUs

MNynbTbl ynpaBneHusa (MY) npegHasHadeHbl O18 NoakitodeHUsa K npeobpasoBaTendaM 4acToThl,
YCTPOWCTBaAM TM/aBHOrMO nycka W wkKadaM ynpasneHuda. T[lynbTbl ynpaBAeHUs MNO3BOASIOT
paclwmpuTb GyHKLMOHAN o60pyAoOBaHUs, peanmsys BO3MOXXHOCTb AMCTaHLMOHHOIO yrpaBieHud
obopynooBaHMEM, a TakKe, B 3aBUCKUMOCTKM OT Modenu MY, ocyecTBNATb MOHUTOPUHI NapaMeTposB,
perynmpoBky o60pOTOB M 0TO6pPaXkaTb COCTOSAHME DM1EeKTPOoABMIraTeNd.

~ A Myek
INSTAR

Pa6ora Cron
)
INSTART

o cron
INSTART Pes BIP! fee | I

Pesepc

¢
2000

9.4 CeTeBble M1 MOTOpPHbIE Apoccenu

CeTeBble pApoOCCeNU UWCMNOMb3YIOTCA [ONA CHUMXKEHUS 6GPOCKOB TOKOB BXOOHOW LMW 4YacTOTHOMO
Npeobpas3oBaTend, Mpu KonebaHWax HamnpakeHWusa B CETM, a Takke [O79 CHUMXXeHUsa Bbibpoca
rapMOHMNYECKMX UCKaXKeHWM B CETb OT Mpeobpas3oBaTesid YacToThl.

MoTopHble apoccenu npegHasHayeHbl A9 CHYDKEHWA CKOPOCTU HapaCTaHMs BbIXOAHOMO HaMPsHKeHMs
Ha BbIXOAE 4YaCTOTHOro MpeobpasoBaTesis, CHVKAKOT BbIOPOChI  HaMpsKeHWs Ha KnemMmax OBuratens
MpPW UCMOMb30BaHMM O/MHHOIO Kabenda pBuratensa (cBbille 40-60 MeTpoB). TakyKe CHWMKatoT PUCK
MOTOMKM BbIXOAHbIX CUMIOBbLIX Lienen npeobpasoBaTend rnpw aBapUMnHbIX CUTyaumax: npoboe M3onaumm
ABUraTensd, KOpPOTKOM 3aMblKaHUN.

MapameTp CeTeBoOM gpoccenb MoTopHbIN apoccerb
Pabouas yacToTa, Ny, 47 - 63 0-60
OunanasoH MolwHOCTH, KBT 2,2~ 315
Pabouee HanpshkeHUe, B 440
MaKkcuUManbHbI TOK, A 1,5x IH (60 ¢)
Cnocob oxnaxkaeHua EcTtecTBeHHOE BO3ayLLIHOE
Pabouasa TeMnepaTypa oT -10 go +40 °C*
NcnonHeHne OTKpbITOE
CTeneHb 3alUmThbI IPOO
PexxM paboThl MpoOonMKMUTENbHbIN

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

Mpeo6paszosaTtenu YyactoTbl cepum VCI 1



9.5 CeteBot SMC dunbTp

OMC ounbTpbl

CTaHOapPTaM ceTun.

(dunnbTpbI

21eKTPOMArHMTHOM COBMECTMMOCTU)

INSTART
Cereson OMC dwnerp.
Cepus EF.

Cny>XXaTt Agnga CHWXeHndA
BbICOKOYACTOTHbIX NMoOMeX B CeTb OT YaCTOTHbIX npeo6pa3OBaTenel?| Onga CooTBeTCTBUA Tpe6yeMbIM

MapameTp CeteBoi IMC punbTp MapameTp CeteBoi IMC dunbTp
Pabouasa TeMmnepaTypa oT -25 0o +80 °C Paboyas vacToTa, Ny, 50
CTeneHb 3alMThl IPOO Owvana3oH MoLLHOCTK, KBT 0,75 ~ 315
PexxM paboTbl MpoJoNKUTENbHbIN Pabouee Hanpa)keHMe, B 380-440

Cnoco6 oxnaaeHus

EctectBeHHOE BO3OyLIHOe

9.6 Tabnuua noab6opa ceTeBbiX, MOTOPHbIX Aapoccenen nu IMC bunbTpos

MoLWHOCTD,
Mopenb . . A
A KBT CeTeBoM MoTOpHbIN aMC Topmo3sHou Moaynb
npeoGpasosarens apoccenb apoccenb $unbT
YacToThbl O6wenpom. P P P
pexwum (G) CocTosiHue Makc. Tok, A
VCI-G0.4-2B 0,4 IMF-2.2/51-4 BcTpoeH 8,0
VCI-GO0.75-2B 0,75 IMF-2.2/51-4 BcTpoeH 8,0
VCI-G1.5-2B 1,5 IMF-4.0/8.8-4 BcTpoeH 15,0
VCI-G2.2-2B 2,2 IMF-5.5/13-4 BcTpoeH 15,0
VCI-G0.75-4B 0,75 ISF-2.2/5.8-4 IMF-2.2/51-4 IEF-2.2/5.8-4 BcTpoeH 8,0
VCI-G1.5-4B 1,5 ISF-2.2/5.8-4 IMF-2.2/51-4 IEF-2.2/5.8-4 BcTpoeH 8,0
VCI-G2.2-4B 22 ISF-22/5.8-4 | IMF-22/51-4 | IEF-22/5.8-4 | Bctpoe 15,0
VCI-G4.0-4B 40 ISF-4.0/105-4 | IMF-4.0/8.8-4 | IEF-4.0/10.5-4 | Bctpoe 15,0
INSTART/ 12 instart-info.ru
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10. CpaBHUTENbHbIE XapaKTepPUCTUKU Npeobpa3oBaTesnen 4YacToTbl

INSTART

HasBaHue cepua VCI cepwua SDI cepua MCI cepugda LCI cepusa FCI
Ownana3oH MoLHOCTU, KBT 04-40 0.4-40 0.4 - 630 55-500 0.75 - 630
1daza, 220 B 04-22 04-22 04-22 - -
3 das3bl, 380 B 0.75- 4.0 0.75- 4.0 0.75 - 630 5.5-500 0.75 - 630
YnpasneHue ckansipHoe/ YnpasneHue ckansapHoe/
YnpasneHue ckansipHoe/ YnpasneHue ckansipHoe/ YnpasneHue ckansipHoe/
BEKTOPHOE C Pa30OMKHYTbIM BEKTOPHOE C PAa30MKHYTbIM
Cnocob ynpasneHua BEKTOpPHOe C BEKTOPHOE C PAa30MKHYTbIM BEKTOPHOE C PAa30MKHYTbIM
KOHTYPOM, BEKTOPHOE C KOHTYPOM, BEKTOPHOE C
PA30OMKHYTbIM KOHTYPOM KOHTYpPOM KOHTYpPOM
3HKOOEPOM SHKOOEPOM
HecbeMHagq,
MaHenb CbeMHasa CbeMHada CbeMHada CbeMHasa

BbIHOCHad naHesb - onuna

Tun gBuratenda

ACUHXPOHHbIIN

ACUHXPOHHbIN

ACUHXPOHHbIN

ACUHXPOHHbIN

ACUHXPOHHbIN/CUHXPOHHbIN

BxogHaga yacToTa, 'y,

50-60

50-60

50-60

50-60

50-60

BbixogHasa 4YacTtoTa, 'y

0-320

0-600

0 - 600 (3200)

0-600

0 - 600 (3200)

MNeperpysoyHasa
crnocobHoCTb

150% oT |, aBMraTens B
TeueHne 60 ¢;180% oT ||
OBuUraTensa B TedeHme 3 c

150% oT |, aBuraTend B
TeueHune 60 ¢;180% oT ||
OBuratens B TedeHme 4 ¢

150% oT | aBuraTend B
TeueHune 60 ¢;180% oT ||
OBuUraTensa B TedeHme 3 c

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

150% ot | aBuratensa B
TeueHuMe 60 ¢; 180% oT |,
oBuratens B TedeHme 3 ¢

120% ot | aBWraTens B
TeueHune 60 c; 150% oT |,
OBuUraTensa B TedeHme 3 ¢

120% ot | aBuraTens B
TeueHune 60 c; 150% oT |,
OBuUraTensa B TedeHme 3 ¢

120% ot | aBunratens B
TeveHue 60 ¢; 150% oT |,
OBuraTtens B TedeHme 3 ¢

BCTPOEHHbIN MCTOYHUK
nuTaHmna

10 B, 10 MA, 24 B, 200 MA

10 B,20 MA

10 B, 20 MA, 24 B, 300 MA

10 B, 20 MA, 24 B, 200 MA

10 B, 20 MA, 24 B, 300 MA




71 «LHVISNI

NJoJul-1Jeisul

DOyHKUUU
YnpasfeHue ckopocTbio/ o o o o o
MOMEHTOM
BcTpoeHHbIM MNO-perynarop + + + + +
ABTOMaTUYeCKas
perynmpoBKa HanpsXxeHus + + + + +
(AVR)
BcTpoeHHbIN TanMep 1 1 2 2 2
OrpaHudmnTens Toka + + + + +
PerynmpoBka MOMeHTa - - + + +
::(c::;c;l:/lome ynpasneHune 1 1 5 1 1(+4)
Konuuectso ckopocTen 16 16 16 16 16
MMAynbCHble BXOAbI/BbIXOAbI oN 1/0 1/0 O(+1)/0(+1) 11
AHasiorosble BXodbl/Bbixofbl 11 1N 2N 3/2 2(+1)/2
LndbpoBble BXxoabl/BbIXxoab 4N 5/ 5/0 6/1 6(+4)/1(+2)
PenenHble BbIxoabl 1 1 1 2 2
3alunTbl

3aLlmTa NO HanpsaXXeHuo

+

TokoBada 3almTa

+

3awuTa ot neperpesa M4

+

3auwmTa oT NponagaHma ¢as

+

KOMMyHl/IKaLI,MOHHbIe
BO3MOXXHOCTUN

ModBUS BcTpoeH

ModBUS BcTpoeH

ModBUS BcTpoeH

ModBUS BcTpoeH

ModBUS - onuung,
ProfiBUS - onuwua

TopMo3HOM Moaysb

0.4 - 30 KBT (B pexkmnme P) -

5.5-30 kBT (B pexxmnme P) -

0.75-18.5 KBT (B pexknme P) -

BcTtpoeH BcTtpoeH BCTpPOEH; BCTpPOEH; BCTPOEH;
18.5 - 630 KBT - BHELHUM 30 - 500* KBT - BHelHWM 18.5 - 630 KBT - BHELIHUN
MOHTaYKHbI KOMMNNEKT Anga . .
naHenu ynpaBneHus
CTeneHb 3aLlMTbl IP 20 IP 20 IP 20 IP 20 IP 20
O6LEenpoMblLLeHHble ObLulenpoMbllLNEeHHble
BeHTMnauma, O6LenpoMbILLEeHHble
O6LenpoMbILLeHHble MexaHW3Mbl, paboTa B MexaHW3Mbl, paboTa B
O6nacTb NpUMeHeHUsa obLLEeNpPOMbILLIEHHbIE MeXaHW3Mbl, yrpaBneHme
MexaHW3Mbl SHKOOEPHOM peXkmnme, SHKOOEPHOM peXmnme,
MexaHW3Mbl MOMEHTOM

yrpaBreHne MOMEeHTOM

yrnpaBreHne MOMEHTOM



OBOPYOOBAHMUE INSTART

MPEOBPA3OBATE/TM YACTOTbI ONOMONHUNTENTbHOE OBOPYOOBAHUE
Cepua VCI TopMO3Hble Moaynu

HoMuHanbHbIN Tok: 15 ~ 200 A
1 SKOHOMUYHasa cepud

Cepwug SDI TopMO3Hble pe3ncTopbl

SKOHOMMUYHaga cepua MouHocTb: 80 ~ 3000 BT
ConpotmeneHue: 3 ~ 600 OM

Cepug MCI MOTOpPHbIE OpOoccenin
cepwug obuiero MolwHocCTb: 2,2 ~ 315 KBT
MPUMeHeHns

Cepug LCI ‘ CeTeBble gpoccenu
YHWBepcarnbHaga cepud MoLwHocTb: 2,2 ~ 315 KBT

obLlero npMMeHeHUs
C pacLUMpeHHbIMU GYHKLNAMU

Cepug FCI

YHUMBepcasbHas cepua
obLlero npMMeHeHus

Ddunbtpbl 9MC
MouiHocTb: 0,75 ~ 315 KBT

MynbTbl yrpaBneHmna

- OgHOMECTHble

+ [IByXMecCTHble

Cepvm SSl + TpexMecTHble
CTaHpapTHas cepus + YeTbipexMecTHble

o6|_|_|,ero NnpUMeHeHnd

Cepwug SBI

CTaHpmapTHaga cepud
o6LLEero NpUMeHeHns
C 06BO[IHbIM KOHTaKTOpOM (6alinac)

@ TEXHOTFAH  +37517 375 40 99 | info@tgn.by
INSTART® @
8 800 222 00 21| info@instart-info.ru INSTART_P/CH_VCI_04/2022

[aHHbIN KaTanor 6bi pa3paboTaH O5a Toro, YTobbl AaTb 0630p CyLLeCTBYOLLEN cepum MpeobpasoBaTenen 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 peLleHUd, MPUHSATbIE MO AaHHOMY KaTanory 6e3 ornpefneneHHbIX TEXHUYECKUX KOHCYTbTaLluiA.


ТЕХНОГАН 5
Печатный текст
+37517 375 40 99 | info@tgn.by


