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[MPEOBPA3OBATEJTN HACTOTDI

NCI

OPAHXXEBDbIE PELWIEHNA




HanpaBneHune no pa3paboTke U U3roToBMNeHUto npoaykunm nog 6peHgom INSTART ocHoBaHO
Ha 6a3e XonguHra CeBepo-3anagHoe 3JneKTpoMexaHudeckoe O6beguHeHne (C3OMO) B 2013
rogy. MHOroneTHmMii onbiT PaboTbl M M3ydeHMe MPUBOLAHOM TEXHWUKW eBPOrNencKux 6peHOoB
CTanu OTMPaBHOM TOYKOW AN OpraHmMsaumMm cobcTBeHHOro npomssoactesa. COBMECTHO C Hay4HO-
TeXHMYECKUM LeHTpoM KoMnaHma INSTART paspaboTana 1 npoTecTupoBana obpaslbl 1M oTnaguna
MPOU3BOLCTBO COBCTBEHHOM MPOAYKLMU, OTBEYAIOLLEN MOTPEOHOCTAM POCCUMCKOTO PbIHKA.

BbicOkOe KayecTBO W HaOeXXHOCTb MNPOAYKUMKM [OOCTUratoTCa 3a CYeT TwaTenbHoro otbopa
npounsBoaMTeNEN KOMMMEKTYIOLWMX, KOHTPOMA TEXHOMOrM4yecknx npoueccoB 1 100% TecTMpoBaHUS
rOTOBbIX M3Oennin. [oCToagHHbIE WHXXEeHepHble W3blCKaHUA U obpaTHad CBA3b OT KOHEYHbIX
rmofib3oBaTeNnen MoMoralT HEeMPEepPbIBHO COBEPLLEHCTBOBATb BbiMyckaeMoe obopynoBaHue. Cny»xba
TexHnyeckom nogaepP>xkn INSTART oka3sblBaeT BbICOKOKBATMPULIMPOBAHHYIO MOMOLLb Ha BCeX aTanax:
oT nogbopa obopyaoBaHUA Mod KOHKPETHbIe 3afadM 00 BBOLAA ero B akcrayaTaumto. LLnpokasa ceTb
CEPBUCHbIX LLEHTPOB M cepBUCHbIX NapTHepoB INSTART obecrneuymBaeT onepaTUBHOE BbiMOHEHMEe
YCyr Mo fMyckKoHanagke, TeXxHMYeCcKoMy 0BCNy>KMBaHMUIO, AMArHOCTUKE U MOCTrapaHTUMHOMY PEMOHTY
obopynoBaHug.

[JocTynHaa HageXXHOCTb — 3TO BEKTOP PAa3BUTUA U KOMMEKC MeponpuaTtum, 6narogapa KOTOpPOMY
KoMMnaHma INSTART rapaHTUpyeT KOHKYPEeHTOCMOCOOHY LeHY MPpW BbICOKOM KadecTBe MpoayKuuu.
Hanuune npepctaBuUTenbCcTB M cknagoB INSTART Bo BceX KpynHeMLlux ropopgax Poccum n Pecnybnmke
Benapycb MO3BONAET OMTUMUM3UPOBATb 3aTpPaTbl Ha JIOTUCTUKY M GOPMUPOBATb FMOKYIO LIEHOBYIO
MOAUTUKY 19 KITMEHTOB.
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1. MpeunMyLlecTBa Nnpeobpa3oBaTenen
YyacTtoTbl cepumn NCI

MpeobpasoBaTenu YactoTbl cepurint NCI — yHUBepCcasbHble YCTPOMCTBA A9 yrnpaBieHUsa pasfnMyHbiMU
TUMaMu aneKkTpoaBUraTenem.

S

MOHTAX

- ycTaHoBKa Ha DIN-pewKy nnm
MOHTa)XHYIO MaHesb

- KOHCTPYKLMS Kopryca No3BosisaeT
BbIMOIHATb YCTaHOBKY 6€3 BO34YLUHbIX
3a30poB

- 6BECKOHEYHbIM MOTEHLMOMETP
c dyHKLMENM BBOOA, KAK HA BCTPOEHHON,
TaK M Ha BbIHOCHOWM NaHenun yrnpaBneHms

- OnTnMallbHble Fa6apl/ITHbIe pasMepbl

- HeECTnpaeMoe obo3HaveHMe KneMm

@@ SKCNNYATALMUA

NS

- noggep>xkKa pa6OTbI C aCMHXPOHHbIMI
N CUMHXPOHHbIMW 271eKTpoaBUratendMm
C MOCTOAHHbIMN MarHMTaMmn

- BO3MOXXHOCTb MOAKI/TIOYEHMS K CETMU
1D 230 B 1 paboTbl ¢ o4HOGA3HbIMU
aMeKTpoaBUraTeamm

- BCTPOEHHbIN IMC-dUneTp

OBJIACTU MMPUMEHEHINA

MpeobpazoBaTenn 4acToTbl

cepun  NCI

s
(@]

35

HACTPOWKA U MPOrPAMMUPOBAHMUE
- «BbICTPbIV MyCK»

- BCTPOEHHbIM ceTeBOM NpoTokon Modbus
RTU

- OMTUManbHbIN Habop GYHKUKMIA ONa
peLueHna NPOoCTbiX 3a4au

- BCTPOEHHbIV MOXaPHbIN PEXUM
- NPN/PNP noruka

- BEKTOPHbIN PEXUM

NCrnonb3yetcd B LWNPOKOM ClhneKTpe TMpoMbllW/IeHHbIX

I'IpVIMeHeHVIPI, a TaKXXe B CUCTeMaX BEHTUNALNMN N HACOCHbIX arperartax.

-
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-
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2. TexXHU4YecKmne XxapaKTepuUCTUKMU

Mogagenb MouwHocTb 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
Bxopa;: 1 daza, 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
Bxopa: 3 pasbl, 342-440 B, Bbixoa: 3 da3bl, 342-440 B
NCI-G0.4/P0.75-4B 0.4/0.75 1.0/2.1
NCI-G0.75/P15-4B 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 1.0/15.0 25.0/32.0
NCI-G15/P18.5-4B 15.0/18.5 32.0/37.0

*HOMUHanNbHbIN TOK ABUraTeNs He AOMKeH NpPeBbIlaTbh HOMUHANbHbIN BbIXOO4HOM TOK Npeobpa3oBaTens 4acToTbl
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CuctemMma o603HauYeHusa

NCI-GX/PY-UB

1 23 4 5

1. Cepuga

6 7

2. PexxuM G - obLlenpoMblLLNeHHbIn*
3. MoLHoCTb anekTpoasuratena (KBT) ons obuenpoMsbllnieHHoro pexxkmnma (G)

4. PeykKM P - HacoCHbIn**

5. MowHocTb anekTpoaBuratens (KBT) oaa HacocHoro pexxmnma (P)
6. HoMMHanbHoe Hanps)xeHue:

1: Bxopg, 1~230 (220) B, 50/60 T; Bbixof, 1~230 (220) B

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

7. BCTpOEHHbIM TOPMO3HOM MOoadyMb

8. [JononHuTenbHblie onumnm

C3C - LOMNOSTHUTENBbHOE MOKPbLITUE TAKOM,;
KMTI1-T1 - 3awmTHOE NoKp!iTMe nNaaT KoMNayHOoM,;

FM — «MOXapHbIN PeXXmnMy»;

SM - paboTa C CUHXPOHHbIMW OBUFATENAMM.

MNcnonb3yeTtca ¢ Harpy3K0|7| C MNOCTOAHHbLIM

MpUYMepPOoM TaKoro pexkmMa paboTbl MOTYT CNYXXUTb KOHBEMepbl, SKCTPYAEePbl, KOMMPECCOopPbl, CKBaXXUHHbIE HacoChl.

Vcrnonb3yeTca ¢ Harpy3sKoM C NepeMeHHbIM BpallalolmMM MOMEHTOM. DTOT MOMEHT MMeeT OTHOLLUEHME K HarpysKaMm, A9 KOTOpbIX
TpebyeTca HU3KMI BPaLLaoLWmMii MOMEHT NPU HU3KOM YacToTe BpalleHUWs, a Mpu yBeNMUYeHMM CKOPOCTU BpalleHusa TpebyeTca 6oree
BbICOKMI BpaLLaoLWmMit MOMEHT. TUMMYHbBIM MPUMEPOM TaKoro pexmrmMa aBaTCA HaCcOoChl (HaCOChl C BbICOKMM MYCKOBbIM MOMEHTOM
Heo6xoAMMO NoabupaTb NO O6LLENPOMbILLINEHHOMY PeXXMMY (G); K TaKMM HacOCaM MOXXHO OTHECTU CKBa)KMHHbIe HacoChl, HacoChl

ONg nepekKaydykn BA3KUX XugKocTten, BaKyyMHble HaCOCbI).

MapameTpbl

[OunanasoH HanpsaxxeHusa
M 4aCTOTbl Ha BXo4e

[OnanasoH HanpsxeHusa
M 4aCTOTbl Ha BbIXxoae

Ownana3oH Mol HOCTEN

Tun nogkno4aeMoro
aN1eKTpoasuraTensd

MeTtopnbl ynpaBneHnd

Meperpy3o4yHas cCMoCoOBHOCTb
(He yale 1 paza B 10 MUHYT)

Hecyuwlaa yacToTa

[MycKoBOM MOMEHT

[nana3oH ckopocTen

OonucaHue
OCHOBHbIe NapaMeTpbl

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%

3~0-U,,0-599 My
1~0-U,, 0-599 My

0.4 -15 kBT

TpexdasHbl aCUHXPOHHbIW ¢ K3P
CUHXPOHHBIN ABUraTesb C MOCTOAHHBIMW MarHMTamMm (onuums)

V/F - ckansipHbIn
SVC - BEKTOPHbIN C PA30OMKHYTbIM KOHTYPOM

G:150% oT HOMUWHaNbHOro Toka B TedeHne 60 c; 180% OT HOMMHAMbHOIO TOKa B TeyeHune 3 ¢
P:120% oT HOMMHaNbHOIo Toka B TedeHume 60 c; 150 % OT HOMMHANbHOIO TOKa B TeyeHune 3 ¢

1-15 KT, HecyLaa 4acToTa MOXET aBTOMAaTUUYECKM PerynnpoBaThcs B 3aBUCUMOCTM OT
ocobeHHOCTen HarpysKku

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

1:50 (V/F); 1:200 (SVC);

BpallalowMM MOMeHTOM. B 3TOM cnydae BeM4yMHa Bpallalowero MoMeHTa,
HeobxoauMoro ans npueegeHMNa B nencrTeme Kakoro-nméo MexXaHM3Ma, MNOCTOAHHa He3aBMCKMMO OT CKOPOCTM BpalleHNd.



TOYHOCTb OTOBPAXKEHMS
BbIXOQHOW YacToTbl

Lindposoe 3agaHume: 0.01 Iy
AHanoropoe 3afjaHne: MakcuManbHasa 4YactoTa X 0.1 %

TOYHOCTb MOCTOSAHHOM CKOPOCTKH

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

dopcrpoBKa KpyTSLLEro ABTOMaTKM4eckada
MomeHTa (U/f)

XapaKTepucTmKa Mpamag.
3aBucumoctm U/f KBagpatmyHas.

JToMaHas No HECKOTbKUM TOYKaM.

XapakTepucTuka pasroHa/
3aMeaneHuns

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

®yHKuMa AVR ABTOMaTM4Yeckas cTabunmsauma BbIXOLHOIO HaMpsKeHUa
®unbTp IMC BcTpoeH

DYyHKLUOHaNbHbIE BO3MOXXHOCTU
MaHenb ynpasneHna HecbeMHasa LED-naHenb. BoiHOCHaa naHenb yrnpaBneHus - onuns

YnpaBneHue B BEKTOPHOM
pexxnme

Mo ckopocTU/Mo MOMEHTY

BcTpoeHHble paclumpeHHble
PYHKLMM

MoXapHbIN PexnMm, Tanmep, BCcTpoeHHoe MNO-perynupoBaHue, npocton MK, komneHcauma
OTK/TOHEHWS CKOPOCTU, BbI3BaHHOMO MOBbILLUEHWEM Harpy3Ku, PyHKLMG ynpaBneHua
yacToTon KoniebaHuM (NprMeHdaeTca B 060pya0BaHNM HAMOTKU TEKCTUIBHOM HUTK)

OuHaMunyeckoe TOpMoXKeHUe

TopMOXKeHMe NOCTOAHHbIM TOKOM

TONUKOBBIN PEXUM

LOmnana3oH YyacTtoTbl: 0.0..MaKCcMMabHasa YactoTa
OTaenbHoe BpeMs pa3roHa/3aMenieHus Aas TONYKOBOro pexxmma

Mpoctow MJ1K

3apaHue CKOPOCTU 1 BpeMeHM paboTbl Ha KaXkaoW 13 16 cTyneHemn

MHOrocTyneH4YaTbIM PEXXUM

3agaHue CKOPOCTU C LMDPOBLIX KINEeMM C MOMOLLbIO 16 KOMBUHaL M

Mna-ynpasneHue

Peanusauua cructeMbl yripaBneHma ¢ 0aTYMKOM O6paTHOl7I CBHA3N

CeTeBble N POTOKO/bI

Modbus RTU - BcTpoeH

Onuum 1 akceccyapsl

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

3alWuTHble GYHKUMMK

OnTUManbHbIN KoMMIeKe 13 30 TMMOB 3aLUUT

CreneHb 3aWmThl

P20

YnpasneHue

KaHanbl KoMaHabl 3a nyCckKa

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

MCTOUYHUK NUTaHUS

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 umdposom (Y) 10 B, 20 MA (MOXXHO MCMOMNb30BaTb KakK MMMY/bCHbIN - 00 50 KI)

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

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

Ycnosus oKpyKalolen cpeabl

MecTto YCTaHOBKMU

B nomMelleHMN, BHE 30HbI AeNCTBUA NPAMbIX COTHEYHbIX J'Iy‘-lelz, MblNn, arpeCCcMBHbLIX MA30B,

ropto4ero rasa, MacfigHOW B3BeCH, napa, 6e3 BblNageHMna koHaeHcaTa

BblcoTa Hag ypoBHEM MOpPSA

Hwuxe 1000 M Hap, ypoBHeM Mops (0T 1000 go 2000 M Mpwt CHUYKEHHbIX HOMUHANbHbIX

XapaKTepUCTUKax)

TemMnepaTypa oKpy»KatoLLein
cpenbl Npu pabote MY

OT -10 oo +40 °C (aKcnyaTaumsa CO CHMXXEHHbIMWM HOMUHANbHBIMU XapakTepuUcTnkamm 1.5%

Ha Kaxxabln rpagyc Ao +50 °C)

OTHOCUTENbHAsA BMaXXHOCTb

OTHOCUTeNbHaaA BNaXXHOCTb HUxKe 95 %, 6e3 KoHaeHcauumn

OxnaxgeHue

MpUHyOUTENbHOE BO3OYLLHOE

Bubpauma

MeHee 5.9 m/c (0.6 g)

TeMnepaTypa XpaHeHUs

INSTART®

Ot -40 po +60 °C
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4. CxeMbl noakKloueHus

MNpeobpasoBaTenm YactoTbl cepum NCI 7



5. MaccorabapuTtHbie XapaKTepPUCTUKM

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-peitky

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

Ha MOHTa)XHYyo NaHenb,

2 NCI-G4.0/P5.5-4B 1.3 98 170 124 N
Ha DIN-peinky

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 NaHesb
NCI-G11/P15-4B
NCI-G15/P18.5-4B

INSTART® 8 instart-info.ru



6. AKceccyapbl

Ona cepum NCI npefycMoOTpeHa crefytoLllaa HOMeHK/1aTypa akceccyapos:

BHeLwHu BUA, O603HaveHue OnucaHue
NCI-KP BblHOCHaga naHenb ynpasneHmnsa
NCI-MF MoHTaXKHaqa paMkKa a4Nna BbIHOCHOM NaHenu ynpasneHusa NCI-KP
NCI-KPF KomnnekT, Bkatodatowmii naHenb ynpasneHna NCI-KP 1 MOHTa)XKHYO paMKy
NCI-MF
IN-EC YOnuHuTenbHblM Kabenb Oaga naHenm ynpasnexdua (osivHa ot 1 4o 10 MeTpoB
Cc warom 1 MeTp)

6.1 NMNaHenb ynpasneHus

BblHOCHaa maHenb ynpaBfieHMa npefHasHadyeHa gnga nporpaMMmpoBaHmg npeo6pa3OBaTenq 4YacCTOThbl.
[MaHenb NO3BOMAET OCYLLECTBNATL 3aMyCK, OCTAaHOB, PerynmMpoBaHMe 4acToTbl MK MOHUTOPUHT MapaMeTPOB.
MOHTa)XHag paMKa npefHasHaveHa gng KpenneHuna naHenu yrnpasneHusa.

NCI-KP
LED-naHenb. IP 42

MoHTa)XHaqa paMKa
NCI-MF

O
= +
N’

B1

BE
DOCI N

ur

EHEHE
e

ra6aputHble pasmepbl, MM YcTaHOBOUYHbIE pasMepbl, MM
HaummMmeHoBaHue
L B r L B1 mn
MaHenb ynpasneHua

60 90 35 582 86.7 1329

NCI-KP
MoHTa)KHaqa pamka

70 16 18 64 1o 16

NCI-MF




7. JononHUTesbHbIE Oonuuu

7.1 MoXXapHbIA PEXXUM

Mogenu NCI mo yMon4aHMio ocHalleHbl GyHKUMeN «loapHbiM pexum». [NaHHag GYyHKLUSA
MOXXeT COBMECTHO MCMO/b30BaTbCA B MOXapHbIX WKadax A9 nooaep)aHMa noanopa BO34yXa,
OblMoyOaneHunsa, ynpaBfieHUsa BbITIXHbIMW BEHTUNATOPaAMU, YNpPaBfieHUa MPOTUBOMOXKaPHbIMU
HacocaMn. B MOMEHT aKTUBaAL MM MOXAPHOIo pexxmma npeobpasoBaTeslb YacTOTbl MpPoaoXKaeT
paboTy, HECMOTPA Ha BO3HMKAOLLME OLINOKMU.

BeHTnnatop
AbiMoyAaneHuns

BeHTnnatop
nognopa

— + "

KnanaHbl AbiMoyfaneHus

sMs

7.2 PaboTa C CUHXPOHHbIM ABUraTesiemM

Mogenn NCI, ocHalleHHble dyHKLUMEeN paboTbl C CUHXPOHHBLIM ABUraTeneM, npegHasHadeHbl
ang paboTbl C CUHXPOHHbIMKW AOBUraTeENAMM C MOCTOAHHBIMKW MarHuUTamMu. Mopgenu umerT
OKOHYaHMe «-SM» cornacHo cucTteMe o603HaYeHMM, yKasaHHOM B rMaBe 2, a UX ModesfbHbI paa m
MaccorabapuUTHbIEXapPaKTEPUCTUKM aHaNOrMYHbl XapaKTepUCTUKAM CTaHOapPTHbIX Moaenen cepum
NCI.

7.3 NoKpbITUE NNAaKOM U KOMMayHAOM

Ba3zoBoe MOKpbITME MeYyaTHbIX NaaT - knacc C2C: NpUMeHdaeTca B MecTax C HOpPMalbHbIM YPOBHEM
3arpasHAOLLMX BeLecTB.

Mpn paboTe obopynoBaHUA B 3KCTPEMalbHbIX (arpeccuMBHbIX) paboumx cpepdax pekoMeHayeTcs
OOMONHUTEeNbHAadA 3alMTa — creumnanbHOE MOKPbITME MeYaTHbIX NAAT TAKOM UM KOMMayHOO0M.
OaHHasa onumsa aenaeTca Hanbonee onTMManbHoOM Ang obecrnedeHns HaaeXXHOCTU PaboTbl YaCTOTHbIX
npeobpasoBaTenem UM yCTPOMCTB MNMaBHOIO MyCcKa B XECTKUX YCNOBUAX M NPW BO3OEWUCTBUM OPYTUX
arpeccuBHbIX GaKTOpoB (BMara, Nbiib U T.M.).

KomnayHp

Mpu paboTe obopyOoBaHUA B 3IKCTPEeMasbHbIX (arpeccMBHbIX) pabouymx cpepax pekomMeHayeTcs
OOMONMHUTENbHAA 3allMTa: creuumanbHoOe MOKPbITME MevyaTHbIX nnaT  KommayHaooM. [daHHasa
onuma gaendeTcad Haubonee onTUManbHoOM [ONa obecrnedeHUs HaOeXHOCTUM pPaboTbl YaCTOTHbIX
npeobpasoBaTenew Mimn yCcTPOWCTB MNIaBHOMO MyCcKa B XXECTKUX YCITOBUAX U MPU BO3AEUCTBUM APYIUX
arpeccmBHbIX daKToOpoOB (BNara, Mbifib U T.M.).
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NJATbI C SALLNUTHDIM MOKPbITUEM — 3TO AOCTYINMHAA AJIbTEPHATUBA KJTACCY 3ALWLNUTDI IP54

NoBbiWeHHasa MexaHM4yecKasa yCTOl;Il-II/IBOCTbZ 3d)d)eKTI/IBHO
3almMulaeT oT Bl/l6paLl,l/|l;|, BO3HUMKalOLWMX B NnpoLuecce pa6OTb|

W\A«—{

7 NS
({ \\, Bbicokaga TennooTgaya: yCTPOMCTBO He HarpeBaeTcd
<= B rnpouecce aKCrtyataumm
o
@O MpoaneHue cpoka cny»6bl o6opynoBaHMA
©
Jlak

MoKpbITME NaKoOM pekoMeHayeTca ONA NpenoTBpalleHud MNoBpexxaeHun v gedopmauuni nnaTt npu
paboTe B 3aMblIeHHbIX pabounx cpenax. BHe 3aBUCMMOCTU OT TAXKECTU Harpysok, OOMNoHUTEebHOe
3alMTHOE MOKPbITUE MO3BOMAET HE TOMbKO MOBbLICUTb MPOYHOCTb PaAMO31EMEHTOB, HO U MPOANUTb
CpOK cny>kObl 060pYAOBaHUSA B LeloM. Jlak HafeXXHOo 3alluMuiaeT npeobpasoBaTesib 4acToTbl WU
YCTPOMCTBO M/IaBHOMO Mycka oT Mblfin, YTO obecredmBaeT becriepebonHyto paboTy MPomn3BOACTBA.

@ YCTOMYMBOCTb K Mbl/IN

Bbicokaga MexaHn4yeckada Mpo4YHOCTb Pagmnoa1IeMEHTOB
Ha NneYyYaTHbIX rMsaTtax

@g MpoofieHne cpoka cny»6bl obopygoBaHua

CpaBHeHMe MOKPbLITUA ANA NeYaTHbIX naaT: JlaK U KOMnNayHA

Nak KomMmnayHp

MpeumMyLiecTBa

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

[MoBbllEHHaA MexaHn4YecKadq yCTOPILIl/IBOCTb KOMMOHEHTOB Ha Ne4vyaTHOM
nnarte

MpuMeHeHue

B cyxux 3anbiyieHHbIX nomMelleHunax | B mnoMelleHmax ¢ MOBbILLEHHOM BAXXHOCTbIO U arpeCCMBHOVI cpe):l,oﬂ
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8. lonosiHUTeNnbHOEe o6opyaoBaHMe

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

CeTeBoW gpoccenb SMC dunsTp MOTOpHbIM Apoccent

MyneT ynpasneHua

TOPMO3HOM Pe3ncTop

8.1 TopMO3HbIe MOAYNU

TopMo3Hble MoAaynu obecreymBatoT rnodadvy 3/1eKTPO3HEPrnM, BblipabaTbiBae€MOM MPU TOPMOXKEHUMN

aMeKTpoaBuratend, Ha TOPMO3HOM pPe3nCTop, rapaHTUpPys HopMalbHyl paboTy npeobpasoBaTtend
4YacToTbl M Apyroro o6opynoBaHMS.

TopMO3HOWM MOAy/b LWMPOKO MCMNOMb3YeTCa B CXeMax ynpaBrieHusa amdTamMu, nogbeMHbIMU KpaHaMM,
MPOU3BOACTBEHHBIMU  MeXaHM3MaMM, LWAXTHbIMW  MOOBEMHbIMKW  arperatamu, LeHTpudyramm,
HaCOCHbIMUM arperatamMm ana HedPTaHbIX MECTOPOXAEHUN U AP.

MNoo6op TOPMO3HOIro MOAY/A PEKOMEHAYETCH OCYLLECTBAATb MO HOMWUHANbHOMY UMM MUKOBOMY TOKY.

TopMo3Hble moaynu FCI-BU

Mopenb HOMMHanbHbLIN TOK, A NMukKoBbIN 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 T00A 200A
FCI-BU-400-6 150A 450A

TopMo3Hble Mmoaynu BU

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

Mogenb HOMMHanbHbLIN TOK, A | NMuKoBbIN TOK, A
Ana mopenen MY Hanps)keHueM 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
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8.2 TOpMO3HbIe pe3UCTopbLI

TopMoO3HOM pe3ncTop obecrieynBaeT BO3MOXKHOCTb BbICTPOM OCTAHOBKM 3MeKTpoaBuraTend B cry4vaax
TOPMOXEHMA C MOMOLLbIO MpeobpasoBaTend 4acToTbl. B Mnpouecce TOPMOXKEHWA aneKTpoasuratend
ero sHeprma paccemBaeTca Ha 6/10Ke Pe3nCTOPOB, KOTOPbIM, B CBOK oyepefb, MoAKMoUYeH K LiMHe
MOCTOAHHOIO TOKa Ha MnpeobpasoBaTeflb YacTOThbl, YTO OaeT 3allMTy rnpeobpasoBaTesito YacToTbl OT

aBapPUMHOIO OTKTIOYEHMS MO MPUYMHE MepeHanpaXXeHus.

- ConpoTtumBneHume: 3 OmM - 600 OM
- MowHocTb: 80 BT - 3000 BT
- Kepamunyeckaa mogesnb

- Knacc 3awmTbl: IPOO

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

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

TOpMO3Hble PEe3nNCTOPbI ABAAKOTCA OOMOMHUTENBHOM OMUMEN N PEeKOMEHAYTCA K YCTaHOBKe Mpu
HeobXoOMMOCTM 3aMe/leHNa TOPMOXKEeHUA aMeKTpoaBmMraTens ¢ TOPMO3HbIM MOMEHTOM M
20% OT HOMUWHarbHOro MoMeHTa M|

M.

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

- ANtoMMHMEBas MoOenb
- Knacc 3awuTbl: IP54

6onee

TOpM.

8.3 Tabnuua noa6opa TOPMO3HbIX MOAYNEeN U KepaMUUYECKNX TOPMO3HbIX

pe3ucToposB
PekoMeHayeMoe TOPMO3HOE CONpPOTMUBIIEHUE ANl HACOCOB, BEHTUNATOPOB, TOKAaPHbIX
1 dpe3sepHbIX CTaHKOB, AbiMococoB U np. (K <1.0, NB =10 %)
Mopenb
TopMO3HoiA HoMuHan pesucropa UToroBoe 3HauyeHue
Moaynb (o]¥] KBT Kon-Bo wiT. (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 BcTpoeH 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-G1.5/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 12
NCI-GT11/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/IEN U aNTIOMUHMNEBbBIX 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 TakKXe [O/19 CHWMXeHUNd Bb|6poca
rApMOHN4YeCKnX NCKa)XeHUIM B CETb OT npeo6pasoBaTenq YacCTOTbl.

MoTopHble gpoccenu rnpenHasHavyeHbl N9 CHUYXEHUA CKOPOCTW HapacTaHMUSA BbIXOOHOMO HampaXXeHMa
Ha BbIXOAEe YaCTOTHOrO MpeobpasoBaTesid, CHUYKAKT BbIOPOChl  HaMpPsyKeHWs Ha KneMmax aBuratens
MPU MCMOMb30BaHMM ONUHHOIMO Kabena gBuratens (cBbille 40-60 MeTpoB). TakyKe CHUMXKAT PUCK
MOTOMKM BbIXOOHbIX CUMIOBbLIX Lienel npeobpasoBaTend rnpwv aBapUMHbIX CUTyaumax: npoboe M3onaumm
OBUraTenis, KOPOTKOM 3aMblKaHU.
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MapameTp

CeTeBoW apoccenb

MoTopHbIi1 Apoccenb

Paboyas yacToTa, My,

47 - 63

0-60

Ownana3oH MoLHOCTK, KBT

22 ~630

Pabouee HanpskeHue, B

3~400+£70%
3~690+10%

MakcuManbHbIM TOK, A

15x1, (60 c)

Cnoco6 oxnaaeHus

EcTecTBeHHOe BO3yLLIHOE

Pabouas TeMnepaTypa

ot -10 go +40 °C*

NcrnonHeHne

OTKpbITOE

CreneHb 3aWmThbl

IPOO

Pexk1M paboTbl

MpPOoOOMHKUTENbHbIN

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

8.6 CeTeBble IMC dUNbLTPBLI

3MC ounbTpPbI

(dnnbTpbI

3M1eKTPOMAarHMTHOM COBMECTUMOCTM)

cny>Xat agng

CHWM>XeHWnd

BbICOKOYACTOTHbIX NMOMeX B CeTb OT YaCTOTHbIX npeo6pasoBaTene17| ana cooTBeTCTBUA Tpe6yeMbIM

CTaHOapPTaM ceTun.

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

PexxM paboTbl

MpooomKUTENbHbLIN

Cnoco6 oxnaxaeHus

EctectBeHHOe BO3OYyLLIHOE

Paboyee Hanps»keHue, B

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

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

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 cepun NCI 15



MopokniouyeHUe K npeo6pasoBaTesiiM 4YacToOTbl, YCTPOMCTBAM MJIaBHOro nycka M wkKadam
ynpaBneHus.

MY no3BoNdOT paclimMpUTb GyHKLUMOHaN obopynoBaHusd, peannsyd BO3MOXHOCTb AMCTaHLMOHHOMO
yrpaBneHusa.

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

- 0o 50 MeTpoB OT NprBoAHOIo o6opynoBaHMa — Mmogenun MY 6e3 noTeHUMOMETPA;
Takke, B 3aBUCUMOCTM OT Moaenu MY, MOXXHO OCyLLEeCTBNATb MOHUTOPUHI MapaMeTpoB,
perynmpoBKy o60pOTOB M 0TOGpaXkaTb COCTOAHME 3/1eKTPpoaABMraTens.

Knacc 3awnTbl IP54.

— ogHOMeCTHble [TY;
— OBYXMecCTHble 1Y,
— TpexMecTHble Y]
—YyeTblpexMecTHble Y.

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

€0-204000724_456239040%2Fclub204000724

Moapo6Hee o nynbTax yrnpasneHua Ha Rutube: OcyLecTBUTb 6bICTPbIA caMoCToATE IbHbIN Noa6op:
https://rutube.rufVideo/d25079a013623eb799bf4d4a0le7d5fe/ https://instart-info.ru/product-category/pulty-upravieniya/
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OBOPYONOBAHMUE INSTART

NMPEOBPA3OBATEJTMN YACTOTbI

Cepug NCI

OpaH>XeBble pelweHna

Cepwuga SDI

YMHOe BpalleHune

Cepwug LCI

Lumpouamume BO3MOXXHOCTU

Cepuga MCI

cepwusa obulero
npuMeHeHus

Cepwuga FCI

yHUWBepcanbHasa cepua
obLero npMMeHeHns

Cepuga INPRIME

BepLMHa GYHKLMOHANbHOCTU

OO0 ®

YCTPOWCTBA MJTABHOIO MYCKA

Cepwuga SSIP

yBepeHHbI 6anaHc

Cepwuga SBIP

YBEpeHHbIN 6anaHc

Cepua SBIM

cuna B pasmepe

OO0

Cepuga SNI

6oraTcTBo byHKLMOHana

OOMOJTHUTEJTbHOE OBOPYOOBAHWE

0/0,0/0/0/0

TOPMO3Hble MOAY/N

HomMuHanbHbIM TOK: 15 ~ 200 A

TOpPMO3Hble Pe3ncTopbl

MouwHocTb: 80 ~ 3000 BT
ConpotmarieHue: 3 ~ 600 OM

M OTOPHble apoccesin
MoLwHocTb: 2,2 ~ 630 KBT

CeTeBble opoccenm
MouwHocTb: 2,2 ~ 630 KBT

Lpoccenn NoCTogHHOIo ToKa
MouHocTb: 315 ~ 400 kBT

DdunbTpbl 2MC
MouiHocTb: 0,75 ~ 630 KBT

MynbTbl yRpaBneHua

- OgHOMecCTHble

- [BYyXMeCTHble

- TpexMecTHble

- YeTbipexMecTHble

OOMNOJTHUTESTbHbBIE OTLUNIA

OO

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

MokpblTWe nnaT

- KoMnayHa
- Nak

P54

BbICOKad CTeNneHb 3alnTbl

[MoXKapHbIN PEXXMM

6ecnepebolHag paboTa
B Upe3BblYalHbIX CUTYyaLLMAX

BcTtpoeHHbIM OMC dunbTp

CHWYKaeT BbICOKOYACTOTHbIe
rmomMexm B ofHoM ceTn ¢ M4

INSTART_P/CH_NCI_07/2025

[aHHbI KaTanor 6bin pa3paboTaH And Toro, YTobbl AaTb 0630p CyLLecCTBYoLEeN cepumn NpeobpasoBaTenen YacToTbl INSTART.
BCﬂe,ELCTBIAe TOro, 4To Hawew NoNUTUKOM aBnaeTcs npouecc HernpepbIBHONro pasBNTUA, BO3MOXXHbl MUSMEeHEeHUA TEXHUYECKUX
XapaKTepUCTUK 6e3 NpeaBapUTeNbHOMo yYBeAoOMAeHUA. DTOT KaTasor 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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