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HanpaBneHune no pa3paboTke U U3roToBMNeHMUto npoaykunm noa 6peHgom INSTART ocHoBaHO
Ha 6a3e XonguHra CeBepo-3anagHoe JneKTpoMexaHudeckoe O6beguHeHme (C3OMO) B 2013
rogy. MHOroneTHmMii onbiT PaboTbl W KM3ydeHMe MPUBOLAHOM TEXHWUKW eBPOrNencKux 6peHOoB
CTanu OTMPaBHOM TOYKOW AN OpraHmM3aLmMm cobCcTBeHHOro npomssoactesa. COBMECTHO C Hay4HOo-
TeXHMYECKUM LeHTpoM KoMnaHma INSTART paspaboTana 1 npoTecTupoBana obpaslbl 1M oTnaguna
MPOU3BOLCTBO COBCTBEHHOM MPOAYKLMUN, OTBEYAOLLEN MOTPEOHOCTAM POCCUMCKOTO PbIHKA.

BbicOkOe KayecTBO W HaOeXHOCTb MNPOAYKUMKM [OOCTUratoTCa 3a CYeT TwaTenbHoro otbopa
npounsBoaMTENEN KOMMMEKTYIOLWMX, KOHTPOMA TEXHOMOrM4Yyecknx npoueccoB 1 100% TecTMpoBaHUS
rOTOBbIX M3Oennin. [oCToagHHbIE WHXXEeHepPHble W3blCKaHUA U obpaTHad CBA3b OT KOHEYHbIX
rmofib3oBaTeNner MoMoralT HEeMPEepPbIBHO COBEPLUEHCTBOBATb BbilMyckaeMoe obopynoBaHue. Cny»ba
TexHndyeckom nogaepP>xkn INSTART oka3sblBaeT BbICOKOKBATMPULIMPOBAHHYIO MOMOLLb Ha BCeX aTanax:
oT nogbopa obopynoBaHUA Mod KOHKPETHbIe 3afadM 00 BBOLAA ero B akcrayaTaumto. LLnpokasa ceTb
CEPBUCHbIX LLEHTPOB M cepBUCHbIX NapTHepoB INSTART obecrneuymBaeT onepaTUBHOE BbiMOHEHMEe
YCyr Mo fMyckoHanagke, TeXHMYeCcKoMy 0BCNy>KMBaHMUIO, AMArHOCTUKE U MOCTrapaHTUMHOMY PEMOHTY
obopynoBaHug.

[JocTynHaa HageXXHOCTb — 3TO BEKTOP PAa3BUTUA U KOMMEKC MeponpuaTtum, 6narogapa KOTOPOMY
kKoMMnaHma INSTART rapaHTUpyeT KOHKYPEeHTOCMOCOOHY LEeHY MPpW BbICOKOM KadecTBe MpoayKuuu.
Hanuune npepctaBUTenbCcTB M cknagoB INSTART Bo BceX KpynHeWLlux ropopgax Poccum n Pecnybnmke
Benapycb MO3BOMAET OMTUMW3UPOBATbL 3aTpPaTbl Ha JIOTUCTUKY M GOPMUPOBATb FMOKYIO LIEHOBYIO
MOAUTUKY 019 KITMEHTOB.
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1. MpeunMyLllecTBa Nnpeobpa3oBaTenen
YyacTtoTbl cepumn NCI

MpeobpasoBaTenu YactoTbl cepuin NCI — yHUBepCcasibHble YCTPOMCTBA A9 yrnpaBieHUsa pasfnMyHbiMU
TUMaMu aneKkTpoaBUraTenem.

MOHTAX
- ycTaHoBKa Ha DIN-penKy nnm

MOHTa>XHYHKO MaHes1b

- KOHCTPYKLMS Kopryca No3BosisaeT

HACTPOWKA U NMPOrPAMMUPOBAHMUE

BbIMOSIHATb YCTaHOBKY 6€3 BO34YLUHbIX _:l
3a30poB V)~ . «BbICTPbIV NyCK»

- 6eCKOHEYHbIN NOTEHUUOMETP - BCTPOEHHbIM ceTeBOM NpoTokon Modbus
c dyHKLUMeln BBOAA, KaK Ha BCTPOEHHOWN, RTU

TaK U Ha BbIHOCHOW MaHenun ynpasneHus
- OMTUManbHbIN Habop GYHKUKMIA ONa

- ONTUMaAlibHble ra6apMTHb|e pa3Mepbl peLIeHMsA MPOCTbIX 3a4a4
- HeCTnpaeMoe 0b603HavYeHUe KnemMm . BCTpoeHHbIPI no).Kapr“Z pPEXKMNM
- NPN/PNP noruka

@@ SKCNNYATALUMNA

D&@ - nopaepykKa paboTbl C ACUHXPOHHbIMMU + BEKTOPHDBIV PEXIM

N CUHXPOHHbIMW 271eKTpoaBUratendMm
C NOCTOAHHbIMN MarHMTaMmM

- BO3MOXXHOCTb MOAK/TIOYEHMS K CETU
1D 230 B 1 paboTbl ¢ o4HOGA3HbIMU
aMeKTpoaBUraTeamm

- BCTPOEHHbIN IMC-dUneTp

OBJ1ACTU NTPUMEHEHWA

MpeobpaszoBaTtenn 4dactoTbl cepun NCI uUchonb3yeTcd B LWMPOKOM CreKTpe MPOMbILEHHbIX
MPUMEHEHWM, a TaKXKe B CUCTeMaxX BEHTUIALUMM M HAaCOCHbIX arperaTax.

Mpeo6bpaszoBaTtenu YacTtoTbl cepumn NCI 3



2. TeXHU4YecKmne XxapaKTepuUCTUKMU

Mogagenb MowHocTb ABuUratens*, KBt Tok, A
G/P G/P
Bxopa;: 1 dasa, 198-253 B, Bbixoa: 1 dasa, 198-253 B
NCI-G0.4-1B 0.4 4.0
NCI-G0.55-1B 0.55 5.0
NCI-GO0.75-1B 0.75 6.0
NCI-G1.5-1B 1.5 10.0
NCI-G2.2-1B 2.2 15.0
NCI-G4.0-1B 4.0 27.0
Bxop;: 1 da3a, 198-253 B, Bbixoa; 3 dpasbl, 198-253 B
NCI-G0.4-2B 0.4 2.3
NCI-GO0.75-2B 0.75 4.0
NCI-G1.5-2B 1.5 7.0
NCI-G2.2-2B 2.2 9.6
NCI-G4.0-2B 4.0 17.0
NCI-G5.5-2B 55 250
NCI-G7.5-2B 75 32.0
Bxopn;: 3 dpasbl, 342-440 B, Bbixoa: 3 dasbl, 342-440 B
NCI-G0.4/P0.75-4B 0.4/0.75 1.0/2.1
NCI-G0.75/P1.5-4B 0.75/15 21/38
NCI-G1.5/P2.2-4B 15/2.2 3.8/51
NCI-G2.2/P4.0-4B 2.2/4.0 51/9.0
NCI-G4.0/P5.5-4B 4.0/5.5 9.0/13.0
NCI-G5.5/P7.5-4B 55/75 13.0/17.0
NCI-G7.5/P11-4B 7.5/11.0 17.0/25.0
NCI-G11/P15-4B 11.0/15.0 25.0/32.0
NCI-G15/P18.5-4B 15.0/18.5 32.0/37.0

*HOMUHaNbHbIN TOK ABUraTeNs He AOMKEH NpPeBbIaTbh HOMUHANbHbIN BbIXOOAHOM TOK Npeobpa3oBaTens 4acToTbl
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CuctemMa o603HauYeHusa

NCI-GX/PY-UB+
1 23 45 667 8
1. Cepuga
2. PexxuM G - o6LenpoMblLLIeHHbIN*
3. MowHoCTb anekTpoasuratena (KBT) ons obuenpoMsbllnieHHoro pexxkmnma (G)
4. PeXkM P - HacoCHbIN**

5. MowHocTb anekTpoaBuratens (KBT) oia HacocHoro pexkmnma (P)
6. HoMMHanbHoOe Hanps)xeHue:

1: Bxopg, 1~230 (220) B, 50/60 I'.; Bbixon, 1~230 (220) B

2: Bxoq, 1~230 (220) B, 50/60 I'y; Bbixon 3~230 (220) B
3: Bxop 1~230 (220) B, 50/60 I, Bbixon 3~400 (380) B
4: Bxop, 3~400 (380) B, 50/60 Iy, Bbixoq 3~400 (380) B
6: Bxoq, 3~690 (660) B, 50/60 . Bbixog, 3~690 (660) B

7. BCTpOEHHbIM TOPMO3HOM MOoadyb

8. ononHuTenbHblE ONUMM

C3C - LOMNOSTHUTENbHOE MOKPbLITUE TAKOM,;

KMTI-T1 - 3awmTHOE NoKp!iTMe nNaaT KoMNayHOoM,;
FM = «moXXapHbIN peXXxmnmy;

SM - paboTa C CUHXPOHHbIMW OBUMATENAMM.

*O6LLeNpPOMbILLNEHHbIN peXxinMm (G)
Mcnonb3yeTcss ¢ Harpy3kom € MOCTOSIHHbIM - BpallatlowMM MOMEHTOM. B 3TOM cnydae BenuUYMHa BpaLllaloWero MOMEHTa,
HeobxoOMMOro Ona NpuBeaeHWa B OEUCTBME KaKoro-nmbo MexaHW3Ma, MOCTOAHHA He3aBWMCKMMO OT CKOPOCTW BpalLeHWUA.

MpUYMepOoM TaKoro pexkmma paboTbl MOTYT CNYXXUTb KOHBEMepbl, SKCTPYAEePbl, KOMMPECCOopPbl, CKBaXXUHHbIe HacoChl.

**HacocHbIn pexxum (P)

Mcnonb3yeTca ¢ Harpy3Kow ¢ MepPeMEHHbIM BpaLLaLLMM MOMEHTOM. DTOT MOMEHT MMEET OTHOLLEHUE K Harpy3skaMm, 4719 KOTOPbIX
TpebyeTcs HU3KMIM BpaLlatoWmMi MOMEHT MNPW HU3KOM YacToTe BpalleHMd, a Mpu yBeMYeHMM CKOPOCTM BpalleHus TpebyeTca 6onee
BbICOKMI BpaLLaoLLMM MOMEHT. TUMUYHbBIM MPUMEPOM TaKOro PeXXKMMa ABAFI0TCA HAacOChl (HAaCOChI C BbICOKMM MYCKOBbIM MOMEHTOM
HeobXxoaMMO MoAoMpPaTb No 06LEeNPOMbIWIEHHOMY pexxmMy (G); K TaKMM HacoCaM MOYKHO OTHECTM CKBaXKMHHbI@ HAaCcOCbl, HACOChI
0119 NepeKaykm BA3KMUX XXUOKOCTEN, BaKyyMHble HacoChl).

3. TexH4Yeckada cneumndbmkKkauuma

MapameTpbl | OnucaHue

OCHOBHbIe NapameTpbl

[OunanasoH HanpsaxxeHusa
M 4aCTOTbl Ha BXo4e

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

[Ounana3soH HanpsaxxeHusa 3~0-U_,0-599 I'y,
M 4acTOTbl Ha BbIxoae 1~0-U,,,0-599 'y,
Ownana3oH Mol HOCTEN 0.4 -15 kBT

Tun nogknto4aeMoro
aN1eKTpoasuraTensa

TpexdasHbIN aCUHXPOHHbIN ¢ K3P
CUHXPOHHBIN ABUraTesb C MOCTOAHHBIMW MarHMTamMm (onuums)

MeTtonbl ynpaBneHnd

V/F - ckansipHbIn
SVC - BEKTOPHbIN C PA30OMKHYTbIM KOHTYPOM

Meperpy3o4yHas CNoCcoBHOCTb
(He yawe 1 paza B 10 MUHYT)

G:150% oT HOMMHaNbHOro Toka B TedeHme 60 c; 180% OT HOMMHANbHOIO TOKa B TeyeHune 3 ¢

P:120% oT HOMKMHabHOro Toka B TedeHme 60 c; 150 % OT HOMMHANbHOIO TOKA B TeueHune 3 ¢

Hecyuiaqa yacToTa

1-15 K[, HeCyLaa 4acToTa MOXET aBTOMAaTUUYECKM PerynnpoBaThcs B 3aBUCMMOCTM OT
0COBEeHHOCTEeN Harpy3Km

[MycKoBOM MOMEHT

0.5 M 150% (V/F)
0.25 11 180 % (SVC)

[unanasoH ckopocTen

1:50 (V/F); 1:2200 (SVC);



TOYHOCTb OTOBPAXKEHMS
BbIXOQHOW YacToTbl

Lindposoe 3agaHume: 0.01 Iy
AHanoropoe 3afjlaHne: MakcuManbHasa YactoTa X 0.1 %

TOYHOCTb MOCTOSAHHOM CKOPOCTKH

+0,5 % (V/F), 0,2 % (SVC)

dopcrpoBKa KpyTSLLEro ABTOMaTM4eckada
MomeHTa (U/f)

XapaKTepucTmKa Mpamag.
3aBucumoctm U/f KBagpaTtumyHas.

JToMaHas No HECKOTbKUM TOUKaM.

XapakTepucTuka pasroHa/
3aMeaneHuns

4 NNHEeNHbIX, S-KpmBasa 1 1 S-kpmBasa 2

®yHKuMa AVR ABTOMaTM4Yeckas cTabunmsauma BbIXOLHOIO HampsKeHUa
®unbTp IMC BcTpoeH

DyHKLUOHaNbHbIE BO3MOXXHOCTU
MaHenb ynpasneHua HecbeMHasa LED-naHenb. BoiHOCHaa naHenb yrnpaBneHus - onuns

YnpaBneHune B BEKTOPHOM
pexxnume

Mo ckopocTU/Mo MOMEHTY

BcTpoeHHble paclumpeHHble
PYHKLNM

MoXapHbIN PexnMm, Tanmep, BCcTpoeHHoe MNO-perynmupoBaHue, npocTton MK, komneHcauma
OTK/TOHEHWS CKOPOCTU, BbI3BaHHOMO MOBbILLUEHWEM Harpy3Ku, PyHKLMG ynpaBneHua
yacToTon KonebaHu (MprMeHaeTca B 060pya0BaHNM HAMOTKU TEKCTUIBHOM HUTK)

OuHaMuyeckoe TOpMoXKeHUe

TopMOXKeHMe NOCTOAHHbIM TOKOM

TONUKOBBIN PEXUM

[Omnana3oH YacTtoTbl: 0.0..MaKCcMManbHasa YactoTa
OTaenbHoe BpeMs pa3roHa/3aMenieHus Aas TONYKOBOro pexxmma

MpocTtow MJIK

3apaHune CKOPOCTU 1 BpeMeHM paboTbl Ha KaXkaoW 13 16 cTyneHemn

MHOrocTyneH4YaTbIM PEXXUM

3agaHue CKOPOCTU C LMDPOBbIX KINEeMM C MOMOLLbIO 16 KOMBUHaL M

Mna-ynpasneHue

Peanusauua crcteMbl yripaBneHma ¢ 0aTYMKOM O6paTHOl7I CBHA3N

CeTeBble N POTOKO/bI

Modbus RTU - BcTpoeH

Onuum 1 akceccyapsl

MaHenb ynpasneHus, Yo MHUTENbHbIN Kaberb, MOHTaMHbl 1
KOMMEKT, 3alLMTHbIE MOKPbITUA NAaT, 4OMNONHUTENbHOE 0bopynoBaHMe

3alWwuTHble GYHKUMMU

OnTUManbHbIN KOMMIeKe 13 30 TUMOB 3aLUUT

CreneHb 3aWmThl

P20

YnpasneHue

KaHanbl KoMaHabl 3a nyckKa

MNaHenb, kneMMmbl, ceTeBom NpoTokon Modbus RTU (RS-485)

3afaHue 4acToThl

LI,Md)posoe 3adaHWe, aHanorosoe 3agaHne HaI'IpFI)KeHVIFI/TOKa, MMMNynbCHOe 3adaHne

M 3alaHNe C CeTeBOro rnpoToKosia

3agaHve MOMeHTa

7 TUMOB UCTOYHWMKOB 3aaHMA BpaLLatoLLero MOMeHTa

MNCTOUYHUK MUTaHUS

10 B DC (10 MA); 24 B DC (200 MA)

Bxoabl ynpasrneHus

4 undposbix (DI), noaaepxmnsator PNP/NPN noruvky

1ananorosbin (Al) c gnanasoHom 0..10 B nnu 0/4..20 MA

BbIxOAbl yrpaBneHma

1T umdpposom (Y) 10 B, 20 MA (MOXXHO MCMNOMNb30BaTb KakK MMMY/bCHbIN - 00 50 KI)

1 penenHbin (T): AC - 0o 250 B,3.0 A;DC- 0o 30 B,1A

1 aHanorosbiM (AO) ¢ aManasoHom 0..10 B munu 0/4..20 MA

Ycnosus oKpyKalolen cpeabl

MecTto YCTaHOBKMU

B nomMelleHMN, BHE 30HbI AeNCTBUA NPAMbIX CONTHEYHbIX J'Iy‘-lelz, MblNK, arpeCcCcMBHbIX MA30B,

ropto4ero rasa, MacfiHOW B3BeCH, napa, 6e3 BblNafeHMna koHaeHcaTa

BblcoTa Hag ypoBHEM MOpPSA

Hwu>xe 1000 M Hap, ypoBHeM Mops (0T 1000 go 2000 M Mput CHUXKEHHbIX HOMUHANbHbIX

XapaKTepUCTUKax)

TeMnepaTypa oKpy»KatoLLein
cpenbl Npu pabote MY

OT -10 oo +40 °C (aKcnyaTaumsa CoO CHMXXEHHbIMWM HOMUHAaNbHBbIMU XapakTepuUcTnkamm 1.5%

Ha Kaxxabln rpagyc Ao +50 °C)

OTHOCUTENbHAsA BNaXXHOCTb

OTHOCUTeNbHaaA BNaXXHOCTb HUMxKe 95 %, 6e3 KoHaeHcauumn

OxnaxgeHue

MpUHyOUTENbHOE BO3OYLLHOE

Bubpauma

MeHee 5.9 m/c (0.6 g)

TeMnepaTypa xpaHeHUs

INSTART®

Ot -40 po +60 °C

instart-info.ru



4. CxeMbl noaKoYeHud

Topmo3Hoi pesncTop
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5. MaccorabapuTtHble XapaKTepUCTUKU

B
i
.
iy

i}
| [ sz
Tunopasmep 1 Tunopasmep 2 Tunopasmep 3
Bec ra6apuTHble pa3Mepbl, MM
Tunopasmep Mogenb (HeTTO), Cnoco6 MoHTaXa
Kr 11} B r

NCI-G0.4-1B

NCI-G0.55-1B

NCI-G0.75-1B

NCI-G1.5-1B

NCI-G0.4-2B

NCI-G0.75-2B Ha MOHTasKHYI0 MaHenb,

1 0.9 83 149 m .
NCI-G1.5-2B Ha DIN-peiky

NCI-G0.4/P0.75-4B
NCI-G0.75/P1.5-4B
NCI-G1.5/P2.2-4B
NCI-G2.2/P4.0-4B
NCI-G2.2-2B
NCI-G2.2-1B
NCI-G4.0-2B

2 NCI-G4.0/P5.5-4B 13 98 170 124
NCI-G5.5/P7.5-4B
NCI-G7.5/P11.0-4B
NCI-G4.0-1B
NCI-G5.5-2B

3 NCI-G7.5-2B 35 135 228 160 Ha MOHTakHyto NaHesnb
NCI-G11/P15-4B
NCI-G15/P18.5-4B

Ha MoHTa)KHyto MaHensb,
Ha DIN-penky
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6. AKceccyapbl

Ona cepum NCI npefycMoOTpeHa crefytoLllasg HOMeHK/1aTypa akceccyapos:

BHeLwHW BUA, O603HaveHue OnucaHue
NCI-KP BblHOCHaga naHenb ynpasneHunsa
NCI-MF MoHTaXKHaqa paMkKa ana BbIHOCHOM NaHenu ynpasneHua NCI-KP
NCI-KPF KomnnekT, Bkatodatowmin naHenb ynpasneHna NCI-KP 1 MOHTa)XHYtO paMKy
NCI-MF
IN-EC YanuHuTenbHblM Kabenb Oaga naHenm ynpaesnexdua (osivHa ot 1 4o 10 MeTpoB
% c warom 1 MeTp)

6.1 NMNaHenb ynpasneHus

BbliHOCHaa maHenb ynpaBfieHMa npefHasHadyeHa gnga nporpaMMmpoBaHmg npeo6pa3OBaTenq 4YacCTOThbl.
[MaHenb nosBondert OCYyLLeCTBNATb 3alyCK, OCTaHOB, perynmpoBaHne 4aCTtoTbl MK MOHUTOPKWHT MapaMeTpOB.
MOHTa)XHag paMKa npefHasHayveHa gng KpenneHuna naHenu yrnpasneHusa.

NCI-KP MoOHTaXXHas paMKa
LED-naHenb. IP 42 NCI-MF
&V .ll'_f -
e — o - i ot __"r-’__
I I I. | rananii[] i "
0

ra6aputHble pasmepbl, MM YcTaHOBOUYHbIE pasMepbl, MM
HaummMeHoBaHue
L B r L B1 mn
[MaHenb ynpasneHusa

60 90 35 582 86.7 132.9

NCI-KP
MoHTaXKHaa pamka

70 16 18 64 1o 16

NCI-MF




7. JononHUTe NbHbIE ONnuuu

7.1 MOXXapHbI PEXUM

Mogenun NCI no yMonuyaHuio ocHalleHbl dyHKuMen «[MoxapHbiM pexunM». NaHHaga GyHKUUA
MOXeT COBMECTHO MCMOMAb30BaTbCA B MOXapHbIX LWKadax ANdg NoggepyXXaHWa nogmopa BO3Oyxa,
ObIMoyfaneHunsa, yrnpaBneHUsa BbITHKHbIMU BEHTUNATOPAMUK, YyMpPaBAeHUsa MPOTUBOMOXaPHbIMU
HacocaMn. B MOMeHT aKTMBaLMU MOXXapHOro pexmma npeobpasoBaTesb YacTOTbl MPOAOXKAET
paboTy, HECMOTPA Ha BO3HUKaloLLKMeE OLWMNOKN.

° BeHTnnatop
~ AbiMoyAaneHuns
L]

’ Beb—wvu‘n;wopI?|
. nognopa
— ha—
1 1 !
- J

-
N .

KnanaHbl gbiMoyfaneHus

3

7.2 Pa60Ta C CUHXPOHHbIM ABUraTesniemM

Mopenu NCI, ocHaluleHHble dyHKUMeN paboTbl C CUHXPOHHbIM ABUraTeneM, npenHasHayvyeHbl
ONa paboTbl C CUHXPOHHBLIMK OBUraTeNaMmM C MOCTOAHHbIMKM MarHuTamMu. Mogenu umeroT
OKOHYaHMe «-SM» cornacHo cucteMe ob6o3HaYeHUM, yKa3aHHOM B rMaBe 2, a UX ModeNbHbI pag u
MaccorabapuUTHbleEXapaKTEPUCTUKM aHaATOMMUYHbI XapaKTePUCTMKAM CTaHOapTHbIX Modenen cepum
NCI.

7.3 NMoKpbiTUE NTAaKOM U KOMMNayHAOM

Ba3zoBoe MOKpbITME MeYyaTHbIX NaaT - knacc C2C: NpUMeHaeTca B MecTax C HOpPMalbHbIM YPOBHEM
3arpA3HAOLLINX BELLECTB.

Mpn paboTe obopynoBaHUA B 3KCTPEManbHbIX (arpeccuMBHbIX) paboumx cpepdax pekoMeHayeTcs
OOMONHUTEeNbHAadA 3alMTa — creumnanbHOE MOKPbITME MeYaTHbIX NAaT TAKOM UM KOMMayHOO0M.
OaHHasa onumsa aBnaeTca Hanbonee onTMManbHoOM Ang obecrnedeHns HaaeXXHOCTU PaboTbl YaCTOTHbIX
npeobpasoBaTenem UM yCTPOMCTB MNMaBHOIO MycKa B XECTKUX YCNOBUAX M NPW BO3OEWNCTBUM OPYTUX
arpeccuBHbIX GaKTOpoOB (BMara, Nbiib U T.M.).

KomnayHp

Mpn paboTe obopynoBaHUA B 3KCTPEMalbHbIX (arpeccurBHbIX) pabounx cpedax pPekoMeHOyeTcd
OOomMofHUTeNbHAaa 3alluTa: chneumanbHoe MOoKpbITMEe MedaTHbIX MfaT KoMnayHaoMm. [daHHada
onuma gaendeTcad Haubonee onTUManbHoOM [ONa obecredeHUs HaOeXHOCTUM PaboTbl YACTOTHbIX
npeobpasoBaTenew Mimn yCTPOWCTB MNMaBHOMO MyCcKa B YXECTKUX YCTOBUAX U MPU BO3AEUCTBUM OPYIUX
arpeccmBHbIX daKToOpoOB (BNara, Mbifib U T.M.).
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MJATbI C SALLUTHDIM MOKPbITUEM — 3TO OOCTYINMHAA AJIbTEPHATUBA KJTACCY 3ALWLNUTDI IP54

NoBbiWeHHasa MexaHM4yecKasa yCTOl;Il-II/IBOCTbZ 3¢d)eKTI/IBHO
% 3allMulaeT oT Bl/l6paLl,l/|l;|, BO3HUMKalOLWMX B npoLuecce pa6OTb|

N>
({,7@;\‘ Bblcokas TennooTgada: yCTPOMCTBO HEe HarpeBaeTcs
7 > B nMpouecce aKcnyatauum

it
@O MpoaneHue cpoka cny»6bl 060py00BaHUS
©

Jlak

MoKpbITME aKOM pekoMeHayeTca ONA NpenoTBpalleHud MNoBpexxaeHun v gedopmauuni nnaTt npu
paboTe B 3aMblfIEHHbIX pPaboumx cpefax. BHe 3aBUCUMOCTU OT TAXKECTU Harpysok, OOMNofHUTebHOe
3alMTHOE MOKPbITUE MO3BOMAET HE TOMbKO MOBbLICUTb MPOYHOCTb PaAMO3/1EMEHTOB, HO U MPOANUTb
CpOK cny)kObl 060pYAOBaHUSA B LefoM. Jlak HageXXHo 3alluMuiaeT npeobpasoBaTesib 4acToTbl WU
YCTPOMCTBO M/1aBHOMO Mycka OT Mblfin, YTO obecredmBaeT becriepebonHyto paboTy MPomn3BOACTBA.

@ YCTOMUYMBOCTb K Mbl/IN

Bbicokaga MexaHn4yeckada Mpo4YHOCTb Pagmnoa1IeMeEHTOB
Ha neYyaTHbIX MaTtax

it
@@ MpoofieHne cpoka cny»6bl obopygoBaHua

CpaBHeHVIe MOKPbLITUA ANA NeYaTHbIX naaT: JlaK U KOMnNayHA

Nak KomnayHp

MpeumMyLuecTBa

Oewesne KOMTMayHOa [MoBbilleHHaA yCTOl;IL‘Il/IBOCTb K BlTayKHOM cpefe

[NoBbllEeHHaa MexaHn4YecKadq yCTOPILWIBOCTb KOMMOHEHTOB Ha Ne4vyaTHOM
nnarte

MpuMeHeHuUe

B cyxux 3anblyieHHbIX NomMeLlleHunax | B mnoMelleHmax ¢ MOBbILLEHHOM BAXXHOCTbIO U arpeCCMBHOPI cpe):l,om

I



8. lonosiHUTeNbHOEe o6opyaoBaHMe

JononHutenbHoe o6opynoBaHue K NpeobpasoBaTedM YacTOTbl MO3BONISET MaKCUMaibHO 3GdEKTUBHO
MCMOMb30BaTb GYHKLIMOHA YCTPOMCTB.

CeTeBoW gpoccenb SMC dunsTp MOTOpHbIM Apoccent

j@.& TopMoO3HOM pe3uncTop

MyneT ynpasneHua

8.1 TopMO3HbIe MOAYNU

TopMo3Hble MoAaynu obecreymBatoT rnodadvy 31eKTPO3HEPrnm, BblipabaTbiBae€MOM MPU TOPMOXKEHUMN

aMeKTpoaBuratend, Ha TOPMO3HOM pPe3nCTop, rapaHTUpPys HopMalbHylo paboTy npeobpasoBaTtend
4acToTbl M Apyroro o6opynoBaHMS.

TopMO3HOWM MOAOy/b LWMPOKO MCMNOMb3YeTCa B CXeMax yrnpaBrieHusa namdTamMu, nogbeMHbIMU KpaHaMM,
MPOU3BOACTBEHHBIMU  MeXaHM3MaMM, LWAXTHbIMW  MOOBEMHbIMKW  arperatamu, LeHTpudyramm,
HaCOCHbIMUM arperatamMm ana HedTaHbIX MECTOPOXAEHUN U AP.

MNon6op TOPMO3HOIro MOAY/A PEKOMEHAYETCH OCYLLEeCTBAATb MO HOMUHANbHOMY UM MUMKOBOMY TOKY.

TopMo3Hble Mmoaynu FCI-BU

Mopenb HOMMHanbHbIN TOK, A NMukoBbIN TOK, A

Ona mopenen MY Hanps)kxeHueM 400 B

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
Ana mopenen MY HanpshkeHuem 690 B
FCI-BU-100-6 30A 100A
FCI-BU-200-6 100A 200A
FCI-BU-400-6 150A 450A

TopMo3Hble Moaynu BU

TopMo3Hble Moaynu BU, MOMUMO OCHOBHbIX GYHKLWN, Takxke UMetoT
BO3MOMXHOCTb paboTaTb pexxmMme «BedylMni-BeOOMblN».

Mogenb HOMMHanbHbLIN TOK, A ‘ NMuKoBbIN TOK, A
AOna mopenen MY Hanps)xeHueM 400 B
BU-50-4 20 60
BU-100-4 32 110
BU-200-4 120 310
BU-400-4 150 470
BU-600-4 220 700

INSTART® 12



8.2 TOpMO3HbIe pe3UCTOopPbLI

TopMoO3HOM pe3ncTop obecrieynBaeT BO3MOXKHOCTb BbICTPOM OCTAHOBKM SMeKTpoaBuraTend B cryvaax
TOPMOXEHMA C MOMOLLbIO MpeobpasoBaTend 4acToTbl. B Mnpouecce TOPMOXKEHUA sneKTpoasuraTend
ero sHeprma paccenBaeTca Ha 6/10Ke Pe3nCTOPOB, KOTOPbIM, B CBOK oyepefb, MoAKMoUYeH K LMHe
MOCTOAHHOIO TOKa Ha MnpeobpasoBaTeflb YacToThbl, YTO OaeT 3allMTy npeobpasoBaTesnito YacToTbl OT

aBapPUMHOIO OTKTIOYEHMS MO MPUYMHE MepeHanpaXeHus.

- ConpoTtumBneHune: 3 OM - 600 OM
- MowHocTb: 80 BT - 3000 BT
- Kepamunyeckaa mogesnb

- Knacc 3awmTbl: IPOO

TopMO3HOI pe3ncTop Heo6xoauM B criyyasnx, Korga:
- Heo6x0aMMO 6onee 3ddeKTUBHOE TOPMOXKEHME;

- €CTb MHEPLIMOHHAa Harpyska Ha a/1eKTpoaBuraTens,
- UMeeTCH BO3MOXXHOCTb NepeHanpsaxxeHus.

TOpMO3Hble PEe3nNCTOPbLI ABAAKOTCA OOMOMHUTENBHOM OMUMEN M PEKOMEHAYKTCA K YCTaHOBKe Mpu
HeobXxoOMMOCTM 3aMe/ieHNa TOPMOXKEeHUA aMeKTpoaBmMraTens ¢ TOPMO3HbIM MOMEHTOM M
20% OT HOMUWHarNbHOro MoOMeHTa M

M.

- ConpotumBneHune: 7,5 Om - 2000 OM
- MouwHocTb: 60 BT - 11000 BT

- ANtoMMHMEeBas Moaenb
- Knacc 3awmTbl: IP54

6onee

TOpM.

8.3 Tabnuua noa6opa TOPMO3HbIX MOAYNEeN U KepaMUUYECKNX TOPMO3HbIX

pe3ucToposB
PekoMeHAayeMoe TOPMO3HOE CONpPOTMUBIIEHUE ANl HACOCOB, BEHTUNATOPOB, TOKAaPHbIX
1 dpe3sepHbIX CTaHKOB, AbiMococoB U np. (K =<1.0, MB =10 %)
Mopenb
TopMo3HOiA HoMuHan pesucropa UToroBoe 3Ha4yeHue
Moaynb (o]¥] KBT Kon-Bo wir. (o]¥] KBT

NCI-G0.4-2B BcTpoeH 600 0.16 2 300 0.32
NCI-G0.75-2B BcTpoeH 250 0.4 1 250 0.4
NCI-G1.5-2B BcTtpoeH 120 0.25 1 120 0.25
NCI-G2.2-2B BcTpoeH 80 0.4 1 80 0.4
NCI-G4.0-2B BcTpoeH 80 0.4 2 40 0.8
NCI-G5.5-2B BcTtpoeH 120 0.25 4 30 1
NCI-G7.5-2B BcTpoeH 80 0.4 4 20 1.6
NCI-G0.4/P0.75-4B BcTpoeH 400 0,08 1 400 0,08
NCI-G0.75/P1.5-4B BcTpoeH 600 0.6 1 600 0.16
NCI-C1.5/P2.2-4B BcTpoeH 200 0.6 2 400 0.32
NCI-G2.2/P4.0-4B BcTtpoeH 600 0.16 2 300 0.32
NCI-G4.0/P5.5-4B BcTpoeH 180 0.6 1 180 0.6
NCI-G5.5/P7.5-4B BcTpoeH 120 1 1 120 1
NCI-G7.5/P11-4B BcTpoeH 180 0.6 2 90 1.2
NCI-G11/P15-4B BcTpoeH 120 1 2 60
NCI-G15/P18.5-4B BcTtpoeH 40 25 1 40 25
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8.4 Tabnuua noa6opa TOPMO3HbIX MOAY/IEX U aJTIOMUHMNEBDBIX TOPMO3HbIX
pe3ncTopos

[nsa HacocoB, BEHTU/IATOPOB, TOKapHbIX U dpen3epHbIX CTaHKOB, AbiIMOcocoB (KTopM = 1,0 +-
0,1; MB =10% +- 1.0 %)
Mopenb
TopmozHo# Mopenb pe3suctopa L. viroro

moaynb o] Y] KBT
NCI-G0.4-2B BcTpoeH IBRA-500-60-1P54 1 500 0,06
NCI-G0.75-2B BcTpoeH IBRA-500-60-1P54 2 250 0,12
NCI-G1.5-2B BcTpoeH IBRA-350-100-IP54 3 n7 03
NCI-G2.2-2B BcTtpoeH IBRA-90-400-1P54 1 90 0,4
NCI-G4.0-2B BcTpoeH IBRA-90-400-1P54 2 45 0,8
NCI-G5.5-2B BcTpoeH IBRA-90-400-1P54 3 30 12
NCI-G7.5-2B BcTpoeH IBRA-90-400-1P54 3 30 12
NCI-G0.4/P0.75-4B BcTpoeH IBRA-2000-60-1P54 1 2000 0,06
NCI-G0.75/P1,5-4B BcTtpoeH IBRA-2000-60-1P54 2 1000 0,12
NCI-G1.5/P2,2-4B BcTpoeH IBRA-500-300-IP54 1 500 03
NCI-G2.2/P4,0-4B BcTpoeH IBRA-350-100-IP54 4 350 0,4
NCI-G4.0/P5,5-4B BcTpoeH IBRA-180-1000-1P54 1 180 0,8
NCI-G5.5/P7,5-4B BcTpoeH IBRA-120-1000-1P54 1 120 1
NCI-G7.5/P11-4B BcTtpoeH IBRA-180-1000-1P54 2 90 2
NCI-G11/P15-4B BcTpoeH IBRA-120-1000-1P54 2 60 2
NCI-G15/P18.5-4B BcTpoeH IBRA-40-2500-1P54 1 40 0

8.5 CeTeBble U MOTOPHbIE Apoccenu

CeTeBble Apoccesqin  NCMNoNb3yroTCca ONn9 CHWMXeHUA 6pOCKOB TOKOB BXOOHOWM LIEeMM 4acCTOTHOrOo
npeo6pa3OBaTenq, npm KonebaHumax Harnps>xeHnd B CeTHU, a TaKXe [O/19 CHWMXeHUNd Bb|6poca
rAapMOHN4YEeCKnX NCKa)XeHWIM B CETb OT npeo6pasoBaTenq 4YacCTOThbl.

MoTopHble gpoccenu rnpenHasHavyeHbl N9 CHUXXEHUA CKOPOCTY HapacTaHMUS BbIXOOHOMO HamMpaXXeHMa
Ha BbIXOOe 4YaCTOTHOrO Mpeobpas3oBaTesis, CHUYKAKT BbIOPOChI  HaMpPsyXeHWa Ha KneMmax aBuratens
MPU MCMOMb30BaHMM ONUHHOIMO Kabena gBuratens (cBbile 40-60 MeTpoB). TakyKe CHUMXKAT PUCK
MOTOMKM BbIXOOHbIX CUMIOBbLIX Lienel npeobpasoBaTend rnpw aBapUMHbIX CUTyauMax: npoboe M3onaumm
OBuUraTesnis, KOPOTKOM 3aMblKaHU.
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MapameTtp

CeTeBoW apoccenb

MoTopHbIi1 Apoccenb

Paboyas yacToTa, My,

47 - 63

0-60

Ownana3oH MoLlHOCTK, KBT

22 ~630

Pabouee HanpskeHue, B

3~400+£70%
3~690+10%

MakcuManbHbIM TOK, A

15x1, (60 c)

Cnoco6 oxnaaeHus

EcTecTBeHHOe BO3ayLLIHOE

Pabouas TeMnepaTypa

ot -10 go +40 °C*

NcrnonHeHne

OTKpbITOE

CreneHb 3aWmThbl

IPOO

PexknM paboTbl

MpPoOoMHKUTENbHbIN

* BO3MOYXXHOCTb MCMOMb30BaHMsA A0 +55 °C ¢ MOHWKEHUEM XapaKTepUCTUK Ha 2%

8.6 CeTeBble IMC dUNbLTPBLI

3MC ounbTpPLbI

(dnnbTPbI

3M1eKTPOMAarHMTHOM COBMECTUMOCTM)

cny>Xat agng

CHWM>XeHWnd

BbICOKOYACTOTHbIX NMOMeX B CeTb OT YaCTOTHbIX npeo6pasoBaTene17| anga cooTBeTCTBUA Tpe6yeMbIM

CTaHOapPTaM ceTwn.

MapameTp CeteBoit IMC dunbTp MapameTtp CeTteBoM IMC dunbTp
Pabouas TeMnepaTypa oT -25 go +40 °C Paboyag vacToTa, My, 50/60
CTeneHb 3almnTbl IPOO, IP20 Ownana3oH Mol HOCTK, KBT 0.75 ~ 630

PexxM paboTbl

MpooomKUTENbHbLIN

Cnoco6 oxnaxaeHusa

EctectBeHHOe BO3OYyLLIHOE

Pabouee HanpsaykeHne, B

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

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

8.7 Tabnuua noa6opa ceTeBblX, MOTOPHbIX apoccenen u SMC ounbTpoB

MoLwHocTb, KBT
Mopenb G CeTeBoM gpoccenb MoTopHbI gpoccenb 3MC punbTp
NCI-G0.4-2B 0.4 IMF-2.2/51-4 IEF-0.4/5-2
NCI-GO0.75-2B 0.75 IMF-2.2/51-4 IEF-0.75/9-2
NCI-G1.5-2B 15 IMF-2.2/51-4 |IEF-1.5/16-2
NCI-G2.2-2B 2.2 - IMF-2.2/5.1-4
NCI-G4.0-2B 4.0 IMF-4.0/8.8-4
NCI-G5.5-2B 55 IMF-5.5/13-4 _
NCI-G7.5-2B 7.5 IMF-7.5/17-4
NCI-G0.4/P0.75-4B 0.4 ISF-2.2/5.8-4 | IMF-2.2/51-4 |IEF-0.75/3.4-4
NCI-G0.75/P1.5-4B 0.75 ISF-2.2/5.8-4 | IMF-2.2/51-4 |IEF-0.75/3.4-4
NCI-G1.5/P2.2-4B 1.5 ISF-2.2/5.8-4 IMF-2.2/51-4 IEF-1.5/5.0-4
NCI-G2.2/P4.0-4B 2.2 ISF-2.2/5.8-4 IMF-2.2/5.1-4 IEF-2.2/5.8-4
NCI-G4.0/P5.5-4B 4.0 ISF-4.0/10.5-4 IMF-4.0/8.8-4 |EF-4.0/10.5-4
NCI-G5.5/P7.5-4B 55 ISF-5.5/15.5-4 IMF-5.5/13-4 IEF-5.5/15.5-4
NCI-G7.5/P11-4B 7.5 ISF-7.5/20.5-4 IMF-7.5/17-4 IEF-7.5/20.5-4
NCI-G11/P15-4B n ISF-11/26-4 IMF-11/25-4 |IEF-11/26-4
NCI-G15/P18.5-4B 15 ISF-15/35-4 IMF-15/32-4 IEF-15/35-4
Mpeo6pasosaTtenu yactoTbl cepunt NCI 15



MopokniouyeHUe K npeo6pasoBaTesIiM 4YacToOTbl, YCTPOMCTBAM MJIaBHOro nycka M wkKadam
ynpaBneHus.

MY no3BoNdlOT paclmpuUTb GyHKLUMOHaN obopynoBaHUd, peannsysd BO3MOXHOCTb ANCTaHLMOHHOMO
yrpaBneHusa.

- 0o 10 MeTpOoB OT NPMBOAHOIO 060pPYAOBaAHMA — Modenu 1Y ¢ NOTEHLMOMETPOM,;

- 0o 50 MeTpoB OT NprBoAHOIo o6opynoBaHMa — mogesun MY 6e3 noTeHUMOMETPA;
Takke, B 3aBUCUMMOCTM OT Moaenu MY, MOXHO OCyLLEeCTBNATb MOHUTOPUHI MapaMeTpoB,
perynmpoBKy o60pOTOB M 0TOGpaXkaTb COCTOAHME 3/1eKTpoaABMIraTens.

Knacc 3awnTbl IP54.

— ogHOMeCTHble [TY;
— OBYXMeCTHble 1Y

—TpexMecTHble Y, o
—yeTbipexMecTHble Y. " .

Mopapo6Hee o nynbTax ynpaeneHus Ha Youtube: Moppo6Hee o nynbrax ynpaeneHUs B BKoHTakTe:
https://youtu.be/pAWMHPNCcHzI?si=V--C-J2MFGttOXe3 https://vk.com/video/@instartinfo/all?z=vid

€0-204000724_456239040%2Fclub204000724

Moapo6Hee o nynbTax yrnpasneHusa Ha Rutube: OcyLecTBUTb 6bICTPbIA cCaMOCTOATENIbHbIN Noa6op:
https://rutube.rufVideo/d25079a013623eb799bf4d4a0le7d5fe/ https://instart-info.ru/product-category/pulty-upravieniya/

16



+ + + + + + + + doisuAiad-TuL niaHHaod1og
+/+ +/+ +/+ +/+ +/+ +f+ /+ -/+ WoLHaWOW/0I9.L20do)D auHaugedug
UUMIHAD
%2 oomum_ vl VW OOMA.m 4 /w_z oomum_ v %s_ 00¢ ..m_ v /wz 00¢ A.m_ v . %2 OONA W 0Z'g 0L %S_ OON,_m_ vZ BUHELUL ¥UHhOLOM MIGHHS0dLog
VYW OZ 'd 0L VYW Oz 'd 0L VYW Oz g 0L VYW O0Z'd oL VYW Oz 'd 0L g%c'vwoL'dolL YW OoL'd oL

2 ¢ eMHahaL 8
suaLelnad | 10

2 ¢ 8MHahaL 8
sualeinad | 10

2 ¢ 9MHOhal g
Bualelndd H| 1o

O ¢ 9MHahal
g guaLelnaT H| Lo

) %051 ‘0 09 OUHBhaL 8 | %0SL ‘D 09 OUHBRhaL 8 | %OSL D 09 dMHahal g ) %0SL ‘0 09 dnHOhaL g ) ) d
BUSLEINET H| L0 %0Z| | BUSLEINET H| 10 %07 | BUSLeIMaD H| 10 % 07l BUalelinad H| 10 9% 0ZL (LAHUW oL 8
eced | omen 9H)
HUW O 9MHahaL 8 ¢ oMHohaL g 3¢ oUHohaL 8 ¢ oMHohaL g 3¢ oUHohal 8 2 ¢ oMHohaL g 2+ 9MHOKhaL g 2 ¢ aMHahaL 8 9150Hgod0Ld
Bualeima " 10 9% 0Ll | sueleimat | 10908l | Bualeimad | 10 %08l | BuaLlelna | 10 %08l | BusLteinar |10 9% 08l | busLleinar |10 %408l | sueleimnan | 10908l | Bualeiman " 10 %081 seHhoeAdJadal]
D 09 9UHBhaL g D 09 9VHahaL 8 D 09 9UHBhaL g D 09 9UHahaL 8 D 09 9UHBhaL g D 09 9UHahaL 8 D 09 8MHahaL 8 D 09 9UHahaL 8 >
Bualeimnad | 10 9% 05L | sueLelmnad ") 10 % 05L | BueLreina |10 %05 | BuaLrelmar |10 %4051 | Bualeiman | 109051 | Bueleiman | 10905 | sueleimnan | 109%05L | BueLeimnad | 10 9% 051
(00Zg o - BLUTILIO) (00Zg o - BMTILIO)
665-0 665 -0 665 -0 665 -0 665-0 0zg -0 ] ‘eroldoen seHoxiqg
665 -0 665 -0
%¢C ¥ 09/0S % ¥ 09/0S %Z * 09/0S % ¥ 09/0S % 09/0S %Z ¥ 09/0S %Z * 09/0S % ¥ 09/0S ] ‘elordoen seHoxg
2 UIGHHOAXHM 2 UIGHHOAXHW 2 UIGHHOAXHW
WU Y > WIGHHOAXHWNOY WIGHHOAXHUOY WUIS ¢ > ‘NITHHOAXHUDY WUIS ¢ > WIGHHOAXHUOY WIGHHOAXHWOY BuUaLeinar umy
‘NIGHHOAXHNDY ‘NIGHHOAXHMDY ‘UIAHHOAXHMDY
BWTILO - uaHeU BeH BWTILO - quaHeu BeH
BEHWaAD) BEHWaAD) BEHWaAD) BEHWaAD BEHWaAD , BEHWAD , quaHel
-O0HI98 ‘BEHNSAD9H -O0HI99 ‘BEHNSAD9H
WodaToxHeE o NOJSTOMHE O WodoTosHE
soHdoieg soHdoieg WOdALHOM 5 soHdOLIGE ‘WOdAL NOdALHO WOdALHON NOdALHON
‘WodALHOM ‘WodALHOM WiaLAH@Woeed o wiaLAHM@Woeed o WIaLAHM@WoEeed 2 wiaLAHM@Woeed o Q0HdBLEMD
-HOM WIdLAHMWoEeed 2 suHauwaeduAk gooou)d
Wia1AHMWoged o WiaLAHMINOged O soHdoIa8/90H sondoLIea/e0HdBL soHdopieg/soHdBL soHdoeg/a0H soHdoesg /soHdBL sunHaugeduk
soHdoiag/a0H 20HdOL88/20H -dBLuexd anHaurgeduk o5 o_\_zowmmac -ex0 anHaugeduUA -dBLexD anHargeduk -eM0 anHaugeduUA
-dBUeMD anHaugeduk | -dBueMd anHavgeduk A
9654765 | 9 6SL-Y6S
- 00L -2t - 00%L-tcC - - - - . .
(2 bg
g 0vY-cve | 9 O%Y-The
0g9-%0 09 -SL0 0£9-SL0 008 -+%0 0% -SL0 0SL-%0 0% -SL0 SL-%0 . .
bg bg
1gi
g¢52-86L | 9 ¢Sc-86L MLOOHMON
- - T-%0 0% -%0 T-%0 SL-%0 T-%0 C-%0 ‘b b Hoeeuents
d¢52-86L | 9 ¢S¢-86L
- - - C-%0 - 0% -%0 - - ) .
b1 dL
Toxiag ‘Toxg
FNIRIANI| sudas 124 sudas IDW Budad 121 sudas (s) 121 Budas IDN Budad 1as sudas IDA Budas
ounHeaeeH

14VISNI 19L010eh uaraLegocedgoadu minitoundaedex slqHqauwaLMHaed) g



WOLHOW

-OW anHaLgeduA

‘anmKad WoHdaT
-OxHe g elroged

INOLHON

-OW amHaLrgeduUA

‘anmxad WoHda
-OMHe g e1oged

INOLHBWOW
auHaLgaeduA ‘19w
-EMHEXS SI9GHHaLS

INOLHONOW
auHaLgedUA ‘DMK
-od WoHdJaToMHE
g eltoged

INOLHBWOW
auHaLgaeduA ‘19w
-EMHEXSW SI9HHaLS

IGNEVHEXSN SI9H
-HaumIawodusimgoO

IGNEMHEXSN SI9H
-HaumIawodusimgQO

IGNENHEXSN SI9H
-HaumIawodusimgo

BUHOHaWudLU q1deu90

, \ \ ‘BUTIBLMLHSYG
IGNEVNHEXS SIGH IGNEVNHEXSW SITH -miawodusmoQO IGNEVNHEXSW SITH -miawodusmoQO
-HaUmMIaWwodusimgQ | -HaumiawodusmgQO -HaumIawodusmgQ
ocdl ocdl ocdl +Sd| ‘ozdl ocdl ocdl Oocdl ocdl l19LuimeE 9HaUaLD
BUH BUH
BMHadmmoed 9L -adumoed 19Leuu Wimkad niaHdex -adumoed 19.Lewuu Wmkad niaHdexx Wmkad niaHdex
BMHavlaeduAk BUHaLgeduA

-euy ‘BmHaugaedul
quaHeU ‘IHaLLINON
WIGHXXELHOW

‘Wipkad niaHdex
-ou ‘BuHaLgeduA
quaHewU ‘IHaLLINOM

-ou ‘BUHaugeduA
quaHeU ‘IHSLLINOX
WIGHXXELHOW

‘Wxad niaHdex
-ou ‘BuHaLgeduA
quaHewU ‘IHaLLINOM

-ou ‘BUHaugeduAl
quaHeU ‘IHSLULINOX
WIGHXXELHOW

-ou ‘BuHaugeduAl
quaHeU ‘IHSLLINOX
WIGHXXELHOW

quaHeLl ‘IISLILINON
NIGHXXELHOW

quUaHeU ‘IHSLrLINOXM
NIGHXELHOW

1adeAos23e ‘uMnuQ

‘THALINOM/ el WIGHYKELHOW ‘THAeLINOM/ e[ WIGHYKELHOW ‘THAeLINOM/ e[ ‘THAeLINOM/MELS THAGLINOY/eLS THAGLWO/ELS
‘THABLWOM/MELS ‘THABLWOMMeLS
UMHMaHg nnHmoHa MnHMoHE WWHMaHE - LgX
y B - 19X 00L - 98L -1a@X 0g9 - 9’8l el et
F.mwomnmﬂ.m_bm_om ‘Haod1oga ‘Hoodlogd omw_ ow,_m_\_ﬁwwa% 8 Haod1og Haodlog Haodlog Haodlog quAdow noHeowdo)
) F.m_x o/ -0 - (d anwmxkad a) - (d swwmkad g) M_m_x 0% - ¢
19X 9'8L-SL0 1G5 0¢ - %0
18uljold

12Uljold BUTILO
‘H20d 108 (58%-SY)

M 4@ shaijoid
‘dI/dDL SNAPON

Hood 108 (58%-SH)

H20d 108 (§8+-SY)

Hood 108 (58%-SY)

Ho0d 108 (§8+-SY)

Hood 108 (58%-SY)

Ho0d 108 (§8+-SY)

1auroxolrodu aiq9g 913D

N4 SNQPOW ‘(G8%-5H) Ny NLld SNgpPoiN N1d sNgpPo N.1d sngpon N1d sNgpo N.Ld sNgpo N1y SNgpPon
SNQPOW MUNLO
+ + + + + + - + €ed suHeeuodu 10 eiumeg
+ + + + + + + + hL egadiadau 10 eiumeg
+ + + + + + + + eluimes sesoMOL
+ + + + + + + + oinHIKBdUEeH ou eilumeg
191umeg

Z Z L Z L L L L 19foxiqg9 a19HU3LUdd
Z/L (z+)l/(+)9 0/S L/9 0/S /v /S (L+)o/s 1aroxiag/iatoxa alagoddut
L/z Z/(l+)Z Lz /e Lz L/L /L L/L 19oxI9g/19oXa S199010UeHY
L UL o/L (LH)o/(L+)o 0/0 (L+)o/0 o/L L/(L+)o 19oxi9g/i9oxa SIGHIAUALWY
oL oL oL oL oL oL oL oL 13150d0oXD 08.139hULIO)
z (7+)L z L L L L L MWesodeH anHalgeduA a0HL0LOBR
+ + + + + + + + exol auainhmHedlo
z z z z Z L L L dawnuel niaHHaod1og

(4AV) BuHa*BdUEH
exgaoduuAiad sexdohuienolay







OBOPYONOBAHMUE INSTART

NMPEOBPA3OBATEJTMN YACTOTbI

Cepug NCI

OpaH>XeBble pelweHna

Cepwuga SDI

YMHOe BpalleHune

Cepwug LCI

Lumpouamume BO3MOXXHOCTU

e

Cepwuga MCI

cepwusa obulero
npuMeHeHuns

Cepwuga FCI

yHUWBepcanbHasa cepua
obLero npMMeHeHns

Cepuga INPRIME

BepLMHa GYHKLMOHANbHOCTMU

YCTPOWCTBA MJTABHOIO MYCKA

L
B
O

Cepwuga SSIP

yBepeHHbI 6anaHc

Cepwuga SBIP

YBEpEeHHbI 6anaHc

Cepua SBIM

cuna B pasmepe

Cepuga SNI

6oraTcTBo byHKLMOHana

OOMOJTHUTEJTbHOE OBOPYOOBAHWE

= O®@OO0)

TOPMO3Hble MOAY/N

HoMuHanbHbIM TOK: 15 ~ 200 A

TOopMO3Hble pPe3ncTopbl

MowHocTb: 80 ~ 3000 BT
ConpotmsrieHue: 3 ~ 600 OM

M OTOPHble Oopoccesin
MoLlHocTb: 2,2 ~ 630 KBT

CeTeBble opoccenm
MouwHocTb: 2,2 ~ 630 KBT

Lpoccenn NoCcTogHHOIo ToKa
MoLlHocTb: 315 ~ 400 KBT

DdunbTpbl 2MC
MouiHocTb: 0,75 ~ 630 KBT

MynbTbl ynpaBneHua

- OgHOMecCTHble

- [BYyXMeCTHble

- TpexMecTHble

- YeTbipexMecTHble

OOMNOJTHUTESTbHbBIE OTUNIA

BE6) ™)

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

MokpblTWe nnaT

- KoMnayHa
- NNak

P54

BbICOKad CTeNneHb 3aluTbl

[MoXKapHbIN PEXXMM

6ecnepebolHag paboTa
B Upe3BblYalHbIX CUTYyaLLMAX

BcTpoeHHbIm OMC dunbTp

CHWYaeT BbICOKOYACTOTHbIe
rnmomMexm B ogHoM ceTu ¢ M4

INSTART_P/CH_NCI_07/2025

[aHHbI KaTanor 6bin pa3paboTaH And Toro, YTobbl AaTb 0630p CyLLecTBYoLEeN cepumn NpeobpasoBaTenen YacToTbl INSTART.
BCﬂe,ELCTBIAe TOro, 4To Halwew NoNUTUKOM aBnaeTcs npouecc HenpepbIBHONo pasBNTUA, BO3MOXXHbl MUSMEeHEeHUA TEXHUYECKUX
XapaKTepUCTUK 6e3 NpeaBapUTeNbHOMo YBeAOMIeHUA. DTOT KaTanor npefHasHadeH ToNbKo And MHGOPMAaTUBHbIX Lienen. Mbl
He HeCeM OTBEeTCTBEHHOCTb 3a pelleHnd, NPpUHATbIe Mo JaHHOMY KaTanory 6e3 onpepneneHHbIX TeXHN4YeCKnxX KOHCy}'IbTaLI,VIVI.
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