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HanpaBneHune no pas3paboTke U U3roTOBAEHUIO NpoayKuum non 6peHaom INSTART ocHoBaHO
Ha 6a3e XonguHra CeBepo-3anagHoe 2nekTpoMmexaHumdeckoe Ob6begunHeHme (C33MO) B 2013
rogy. MHoroneTHu onblT pPaboTbl U U3YyYEeHUE MPUBOOHOM TEXHUKKM E€BPOMENCKUX OpeHOoB
CTanm OTNPaBHOM TOYKOW OS89 OpraHmM3aumnm cobCcTBEHHOro NpomseoacTtea. COBMECTHO C Hay4HO-
TEXHUYECKUM LeHTpoM KoMnaHma INSTART paspaboTana 1 npoTecTMpoBana obpaslbl U oTnaguna
MPOU3BOACTBO COOBCTBEHHOM MPOAYKLMIK, OTBEYAtOLWEN NOTPEOHOCTAM POCCUMCKOIO PbliHKA.

BbicOkOoe KayecTBO WM HAQEXHOCTb MPOAYKUMM [OCTUratoTca 3a cyeT TuwaTtenbHoro otbopa
npounsBoanTENEe KOMMNAEKTYIOWMX, KOHTPONA TEXHONOrmM4Yeckmx npoueccos 1 100% TecTMpoBaHUS
rOTOBbIX M3OeNuMn. [OCTOAHHbIE WHXXEeHEPHble WM3bICKaHWMA W obpaTHaa CBA3b OT KOHEYHbIX
Monb3oBaTenen MoOMoratoT HEMPEPLIBHO COBEPLUEHCTBOBATL BbiMycKaeMoe obopyaoBaHme. Cny»xba
TexHundyeckom nogaep>Xkn INSTART oka3biBaeT BbICOKOKBAaNMPULMPOBAHHYIO MOMOLLb Ha BCeX aTanax:
OoT nogbopa obopynoBaHUA Mo KOHKPETHbIe 3ada4M 40 BBOAA ero B akcnnyaTayuto. LLinpokaa ceTb
CEPBUCHbLIX LLEHTPOB 1 cepBUCHbIX NapTHepoB INSTART obecrneuymBaeT onepaTMBHOE BbIMOHEHME
YCNyr Mo NyCKOHanagKe, TEXHNYECKOMY 06CNY»XMBAHMIO, AMATHOCTUKE U MOCTrapaHTUMHOMY PEMOHTY
obopynoBaHMa.

[oCTynHaa HaQeXXHOCTb — 3TO BEKTOP PAa3BUTUA U KOMIIEKC MepOonpUaTMii, 6narogapsa KOTOPOMY
koMmaHua INSTART rapaHTUpPyeT KOHKYPEHTOCMOCOOHYIO LEeHY MPU BbICOKOM KadecTBe MpoayKLMu.
Hanuuune npenctaButenscTB U cknagoB INSTART Bo Bcex KpyrnHenLmnx ropogax Poccum n Pecnybnuke
Benapycb Mmo3BongeT ONTUMU3MPOBATb 3aTpaTtbl Ha JIOTUCTUKY U GOPMUPOBATb MOKYK LIEHOBYIO
MOAUTUKY ONS KITMEHTOB.
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1. MpeunMyLwlecTBa Nnpeobpa3oBaTenen
YyacTtoTbl cepumn NCI

MpeobpasoBaTesn YacToThl cepuin NCI — yHMBepcanbHble YCTPOMCTBA ANF yrnpaBieHns pasfnnMyHbiMU
TUMaMu aneKkTpoaBuraTenen.

MOHTAX

- yCTaHoBKa Ha DIN-penky mnnm
MOHTa)XHYIO MaHes b

- KOHCTPYKLMS Kopnyca rno3sondeT

HACTPOMKA U MPOrPAMMUPOBAHUE
BbIMOMHATb YCTaHOBKY 6€3 BO34YLLHbIX SN
3a30poB @.0 - «BbICTPbIV MyCK»
- GECKOHEUHbI NOTeHLMOMeTP - BCTPOEHHbIN ceTeBoM NpoTokon Modbus
C dyHKUMEN BBOAA, KaK Ha BCTPOEHHOWM, RTU

TaK U Ha BbIHOCHOM MaHeNM ynpaBneHums
- ONTMManbHbIM Habop GYHKLMIN Onga

- ONTUMaAlibHble ra6apl/|THb|e pa3Mepbl pPeLUeHMsA NPOCTbIX 33434
- HeECTnpaeMoe ob03HavYeHMe KeMm . BCTpoeHHbIPI no)Kapr|l;| pPEeXKNM
- NPN/PNP noruka

@@ SKCNNYATALUMUA

D%@) - nopgaep»Ka paboTbl C aCUHXPOHHbBLIMM + BEKTOPHbIN PEXIM

N CUHXPOHHbIMW 271eKTpoOABUTIraTe/1IdaMN
C NOCTOAHHBIMUN MarHMTaMmM

- BO3MOYKHOCTb MOOKITIOUeHUd K CeTH
1® 230 B 1 paboTbl ¢ ogHOda3HbIMU
aneKTpoaBuraTenaMm

- BCTPOEHHbIN IMC-dunbTp

OBJTIACTU TTPUMEHEHWYA

MpeobpasoBaTenn 4actoTbl cepun NCI uMchonb3yeTca B LIMPOKOM CrMeKTpe MPOMbILLEHHbIX
MPUMEHEHWM, a TaKXKe B CMCTEMaxX BEHTUNALMKM M HAaCOCHbIX arperaTax.

MNpeobpazoBaTenu 4actoTbl cepum NCI 3



2. TeXHU4YecKmne XxapaKTepuUCTUKMU

Mogaenb MowHocTb ABuUratens*, KBt Tok, A
G/P G/p
Bxopn: 1 daza, 198-253 B, Bbixoa: 1 dasa, 198-253 B
NCI-G0.4-1B 0.4 23
NCI-GO0.55-1B 0.55 3.0
NCI-GO0.75-1B 0.75 4.0
NCI-G1.5-1B 1.5 7.0
NCI-G2.2-1B 22 9.6
NCI-G4.0-1B 4.0 17.0
Bxopn;: 1 daza, 198-253 B, Bbixoa: 3 dasbl, 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 22 9.6
NCI-G4.0-2B 4.0 17.0
NCI-G5.5-2B 55 25.0
NCI-G7.5-2B 7.5 32.0
Bxon: 3 dasbl, 342-440 B, Bbixoa: 3 dasbl, 342-440 B

NCI-G0.4/P0.75-4B 0.4/0.75 1.0/21
NCI-GO.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 22/4.0 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
NCI-G18.5/P22-4B 18.5/22.0 37.0/45.0
NCI-G22/P30-4B 22.0/30.0 45,0/60.0
NCI-G30-4B 30.0 60.0
NCI-G37-4B 37.0 75.0
NCI-G45-4B 45.0 90.0

*HOMUHanNbHbIM TOK ABUraTeNs He OOMKEH NPeBbILaTb HOMWUHANbHbBIN BbIXOAHOW TOK Npeobpa3oBaTens YacToTbl
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CuctemMma o603HauYeHusa

1 23 4 5

1. Cepusda

6 7 8

2. PexkuM G — o6LLEeNPOMBbILLITEHHbIN*
3. MoLHOoCTb anekTpoaBuratena (KBT) ana obuenpoMmbilieHHOro pexmnma (G)

4. PeyKmM P - HacoCHbIA**

5. MowHocTb aneKkTpoaBuratenda (KBT) ong HacocHoro pexkmma (P)
6. HoMMHanbHoe Hanps)xeHue:

1: Bxop, 1~230 (220) B, 50/60 I'u; Bbixod, 1~230 (220) B

2: Bxop, 1~230 (220) B, 50/60 I'w; Bbixoa 3~230 (220) B
3: Bxopn 1~230 (220) B, 50/60 I'u, Bbixof 3~400 (380) B
4: Bxop, 3~400 (380) B, 50/60 I'y; Bbixog 3~400 (380) B
6: Bxon 3~690 (660) B, 50/60 Iy, Bbixog 3~690 (660) B

7. BCTPOEHHbIM TOPMO3HOM MOy b

8. JononHuTenbHble OMLnK

C3C - pononHuTenbHOE MOKPbITUE MNaT NTaKoM;
KMI-IT - 3aWmnTHOE NOKPbITUE NaT KOMMAayHOOoM;
SM - paboTa C CUHXPOHHBbIMU ABUIATENAMMU;

NP - nHonBmoyanbHoe MpPOeKTHOE peLleHme.

*O6LLeNPOMbILLNEHHbIN pexxnMm (G)

Mcnonb3yeTcsa C Harpy3koM C MOCTOAHHbIM  BpallatlowmMM MOMEHTOM. B 3TOM cfiydae BefmMuMHa Bpallalolero MoMeHTa,
Heo6xoOMMOro ANA MpuBedeHWs B AeNCTBME KaKoro-nmb6o MexaHm3ma, MOoCTOAHHA He3aBMCMMO OT CKOPOCTU BpalLeHUA.

MPUMEPOM TaKOro peXkmmMa PaboTbl MOFYT CNY>KMTb KOHBEMeEPbI, SKCTPYAEPbl, KOMMPECCopbl, CKBaXXMHHblE HAacOCHI.

**HacocHbln pexxum (P)

Mcnonb3yeTca ¢ Harpy3KoW ¢ MepeMeHHbIM BpaLLaloLLMM MOMEHTOM. OTOT MOMEHT MMEET OTHOLLEHUE K Harpy3KaM, 419 KOTOPbIX
TpebyeTca HM3KMW BPaLLALLMA MOMEHT MPU HU3KOWM YacToTe BpalleHUd, a MpU yBENIMYEHMU CKOPOCTU BpalleHua TpebyeTcsa
6oree BbICOKUIM BpaLLaOWMIN MOMEHT. TUMMYHBIM MPUMEPOM TaKOro pexXkmma aBAarTCAS HaCoChl (HACOChl C BbICOKMM MYCKOBbIM
MOMEHTOM HeobxoamMo noabumpaTtb Mo O6LWENPOMbILLNEHHOMY pexknMy (G); K TakKMM HacoCaM MOXHO OTHECTU CKBa)KWMHHble

HACOChbIl, HACOChbI ANnd nepekKa4vykm BA3KMX }upokocrten, BakKyyMHble HaCOCbI).

3. TexH4Yeckasa cneumndmkKkauma

MapameTpbl

| OonucaHue

OCHOBHbIe NapaMeTpbl

[Ouana3oH HanpsxeHns
M 4aCTOTbl Ha BXoae

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

[nana3oH HanpaxxeHumda
M 4YaCTOTbl Ha BbIXoOe

3~0-U_,0-599 'y
1~0-U,,0-599 'y

[OnanasoH MoLLHOCTEN

0.4 - 45 kBT

Tun nogkntovyaemMoro
aNeKTpoasurartend

OpnHodasHbIM aCUHXPOHHbIN ¢ K3P
TpexdasHbl aCUHXPOHHbIN ¢ K3P
CUHXPOHHbIN ABUraTesib C MOCTOAHHbBIMW MarHUTamMm (onumsa)

MeToabl ynpasneHusa

U/f - ckansapHbii
SVC — BEKTOPHbIN C PAa3OMKHYTbIM KOHTYPOM

MeperpysoyHasa cnocobHOCTb
(He yaLle 1 pasza B 10 MUHYT)

G:150% OT HOMUHaNbHOIO ToKa B TedeHue 60 ¢; 180% OT HOMKMHaIbHOIO TOKa B TeueHme 3 C

P:120% oT HOMKMHaNbHOro Toka B TedeHue 60 c; 150 % 0T HOMUMHANBbHOIO TOKa B TedeHue 3 ¢

Hecywaa yactoTta

1-15 KL, HecyLas YacToTa MOXEeT aBTOMaTUYECKM PerynnpoBaTbCs B 3aBUCUMOCTU OT
0coBEeHHOCTEeN Harpy3Km

[MyckoBOM MOMeEHT

0.5 Tu: 150% (U/f)
0.25 ;180 % (SVC)

[nana3oH ckopocTen

1:50 (U/f); 1:200 (SVC):




TOUYHOCTb OTOBpPaXeHNa
BbIXOLHOM YacToThl

Lndposoe 3agaHme: 0.01 'y,
AHanoropoe 3afaHune: MakcmMarnbHaga 4actota x 0.1 %

TOYHOCTb MOCTOSIHHOWM CKOPOCTH

+0,5 % (U/f), +0,2 % (SVC)

DopcrpoBKa KpyTALLEro ABTOMaTU4eCKasa
MomeHTa (U/f)

XapaKTepucTuka Mpamag.
3aBucumocTn U/f KBagpaTtuyHasa.

JToMaHas No HECKOMTbKUM TOYKaM.

XapaKTepucTmka pasroHa/
3aMeasieHus

4 INHENHDBIX, S-KpmBada 1 1 S-kpuBasa 2

®yHKuMa AVR

ABTOMaTU4YecKasa cTabunmsauma BbIXOLHOMO HanpaxxeHnqd

dunbTtp IMC

BcTpoeH

¢yHKL|VIOHaJ1beIe BO3MOXXHOCTU

MaHenb ynpaBneHnd

LED-naHenb: HecbeMHaa ao 30 KBT BKAtOUUTENBbHO, OT 37KBT - cbeMHada

YrnpaBreHue B BEKTOPHOM
pexume

Mo cKkopoCcTU/MO MOMEHTY

BcTpoeHHble paclUMpeHHble
PYyHKLMM

[MoXxapHbIN peXxnM, TanmmMep, BcTpoeHHoe MUNL-perynmpoBaHme, npocton MNJ1K, komneHcauma
OTK/TOHEHUSA CKOPOCTU, BbI3BAHHOIO MOBbILLEHWEM Harpy3Kku, GyHKLMA yrpaBieHmns
YacToToM KonebaHuM (NpruMeHsaeTca B 060pya0BaHNM HAMOTKU TEKCTUNbHOM HUTU)

OuHaMunyeckoe TOpMOXKeEHME

TopMoOXKeHUe MOCTOAHHbBbIM TOKOM

TONUKOBbIN PEXXUM

Ownana3oH YacTtoTbl: 0.0..MaKCMManbHaa 4acToTa
OTaenbHoe BpeMs pasroHa/3aMenneHums aasa TONYKOBOro pexxmma

MpocTton MJIK

3apaHme CKOpPOCTU 1 BpeMeHU paboTbl Ha Kaxkaon 13 16 ctyneHemn

MHOroCTyrneH4YaTbl PEXXnM

3afaHume CKOPOCTU C LUPPOBBIX KNEMM C MOMOLLbIO 16 KOMBUHALUMM

Ma-ynpasneHue

Peanusaumsg cucteMbl yrnpaBneHus ¢ 0aTYMKOM O6paTHOl;I CBA3U

CeTeBble MPOTOKOSbI

Modbus RTU - BcTpoeH

Onumu 1 akceccyapbl

MaHenb ynpaBneHus, YanmHUTeNbHbIM Kabenb, MOHTaXHbI
KOMT/IEKT, 3aLLUMTHbIE MOKPbITUE M/1aT, 4OMNOAHUTENbHOE 060pYyAoBaHNE

3almTHble GYHKLMYK

OnTUManbHbIM KOMMNeKc 13 30 TUMNOB 3alUnT

CTeneHb 3alUuThl

P20

YnpaBneHue

KaHanbl KoMaHgbl 3anycka

MNaHenb, KNeMMbl, ceTeBo npoTokon Modbus RTU (RS-485)

3afaHue YacToTbl

LindpoBoe 3agaHme, aHanorosoe 3agaHue HanpskeH I/IQ/TOKa, MMMNYynNbCHOE 3aaHne
M 3aflaHNe C CeTeBOrro npoToKOa

3apjaHve MOMeHTa

7 TUMOB UCTOYHMKOB 33aHNS BpaLLatoLLero MOMeHTa

MNCTOYHMK NUTaHUA

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

Bxopbl ynpaBneHuns

4 umnoposbix (D) oo 15 KBT BKAOUUTENBHO, 5 LdpoBbIX 0T 18.5 KBT (OAWH M3 KOTOPbIX MOXKET
MCMOSb30BaTbCH Kak BbICOKOCKOPOCTHOM MMMy bcHbIN (HDIS)), nopaepskmsator PNP/NPN
NOTNKY

1ananorosbiv (Al) ¢ ananasoHom 0..10 B unm 0/4..20 MA

Bbixoabl ynpasneHus

1 umndposon (Y) 10 B, 20 MA (MOXXHO MCMOMb30BaTb KaK UMMYbCHbIN - o 50 KIu)

1 penenHbin (T): AC - 0o 250 B,3.0 A;DC-0o30B,TA

1aHanorosbiM (AO) ¢ aranasoHoM 0..10 B vnu 0/4..20 MA

YcnoBusi oKpyxKalollei cpeabl

MecTo ycTaHOBKM

B momMeleHMn, BHE 30HbI AENCTBUA MPSMbIX COMTHEYHbIX Ty4en, Mblfv, arPeCCUBHbIX Ma30B,
roproyero rasa, MacnsgaHom B3Becu, Napa, 6e3 BbiNageHua KoHaeHcaTa

BbicoTa Hag ypoBHEM MopS

Huyxe 1000 M Hap ypoBHeM Mops (0T 1000 go 2000 M MPU CHMYXKEHHbBIX HOMUHAaNbHbIX
XapaKTePUCTUKAX)

TeMnepaTypa OKpy»KatoLLen
cpepbl Npu paboTte MY

OT -10 go +40 °C (akcnnyaTaumsa Co CHMMKEHHbIMWM HOMUHAaNbHbIMU XapakTepucTukamm 1.5%
Ha Kaykablv rpagyc oo +50 °C)

OTHOCUTEbHAA BIAXXHOCTb

OTHOCUTENbHAsA BNaXXHOCTb HMXKe 95 %, 6e3 KOHAeHcaLUum

OxnaxgeHue

Mpun HyaounTenbHoOe BO3ayuliHoe

Bunbpaumsa

MeHee 5.9 mM/c (0.6 g)

TemMnepaTypa XpaHeHUq

INSTART®
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5. MaccorabapuTtHbie XapaKTepPUCTUKM

Tunopasmep 1

Tunopasmep

Tunopasmep 2

Mopenb

Tunopasmep 3

Bec
(HeTTO),
Kr

Tunopasmep 4

Fra6apuTHble pasmepbl, MM

1]

r

INSTART

Tunopasmep 5

Cnoco6 MoHTaXa

NCI-GO.4-1B

NCI-G0.55-1B

NCI-GO.75-1B

NCI-G1.5-1B

NCI-G0.4-2B

NCI-G0.75-2B

NCI-G1.5-2B

0.9

NCI-G0.4/P0.75-4B

NCI-GO0.75/P1.5-4B

NCI-G1.5/P2.2-4B

NCI-G2.2/P4.0-4B

NCI-G2.2-1B

NCI-G2.2-2B

83

149

m

Ha MoHTa)kHyto NaHenb,
Ha DIN-peinky

NCI-G4.0-1B

NCI-G4.0-2B

NCI-G4.0/P5.5-4B

13

NCI-G5.5/P7.5-4B

NCI-G7.5/P11.0-4B

98

170

24

Ha MoHTa)KHyto MaHenb,
Ha DIN-penky

NCI-G5.5-2B

NCI-G7.5-2B

NCI-G11/P15-4B

35

NCI-G15/P18.5-4B

135

228

160

Ha MOHTaXXHYIO NMaHe b

NCI-G18.5/P22-4B

NCI-G22/P30-4B

58

NCI-G30-4B

210

318

200

[MnacTmMaccoBbIN,
Ha MOHTaKHYO NaHesb

NCI-G37-4B

NCI-G45-4B

INSTART"®

125

255

428

206

MeTannuyeckni, Ha MOHTaXXHYO
naHennb
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6. AKceccyapbl

Ona cepmnm NCI npegyCcMoTpeHa crieqytolasd HOMeHK/IaTypa akCecCcyapoB:

BHeLwHW BUA, O603HaveHue OnucaHue
NCI-KP BblHOCHaga naHenb ynpaeneHuns
NCI-MF MoHTaXKHaqa paMKa ana BbIHOCHOM NaHenu ynpasneHua NCI-KP
NCI-KPF KoMnnekT, Bkatodatowmim naHenb ynpasneHmna NCI-KP 1 MoOHTa)KHYyto
pamMky NCI-MF
IN-EC YanumHUTenbHblM Kabenb O naHenm ynpasneduma (onvHa ot 1 go 10
MeTPOB C Wwarom 1 MeTp)

6.1 NMNaHenb ynpaBneHNUa U MOHTa)XXHasA paMKa

BbiHOCHaa nmaHenb ynpaereHnd npegHasHadeHa gnd nporpaMmmMmpoBaHNA rlpeo6pa3OBaTer|q 4aCTOTbl.
[MaHeNnb NoO3BOMAET OCYLLECTBNATb 3aMyCK, OCTaHOB, perynmpoBaHmne 4aCTtoTbl K MOHUTOPUHI MapaMeTpOB.
MOHTa)XHag paMKa npegHasHadeHa Ong KpernieHusa naHenm ynpasneHums.

NCI-KP MoOHTaXXHasa paMKa
LED-naHensb. IP 31 NCI-MF
4 _/;7_ VA /7
717 I'N
& S
[

o —

17 \
— )
wwm [ N\, Bz © \__/
oK e D O (:] | :
RS 7

» P r e

Toxan/Auct \

B1
T W

8

81

EHEHE
e

ra6aputHble pasmepbl, MM YcTaHOBOUYHbIE pa3Mepbl, MM
HaummMmeHoBaHue
L B r L B1 mn
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7. JononHuUTenbHbIE onuumn

7.1 Mo)XXapHbIN PEXUM

Mogenu NCI no yMon4aHMio ocHalleHbl GyHKUMen «[MoxapHbl pexXxum». [JaHHaa GyHKLUUA
MOXXeT COBMECTHO MCMOMIb30BATbCA B MOXapPHbIX WKadax Anda nogoepyXaHma noanopa Bo3ayxa,
OblMOydaneHuns, yrnpaBieHUs BbITHKHbIMW BEHTUAATOPAMUK, YNPABAEHUS MPOTUBOMOXAPHbIMU
HacocaMM. B MOMEHT aKTMBALMKM MOXKAPHOIO pexmnma npeobpasoBaTeNlb YacTOTbl MPOAOMKaET
paboTy, HeCMOTPA Ha BO3HUKalOLWLIME OLLNOBKN.

° BeHTunatop
‘ AblMoyaaneHua
L]

v Bi!LZTSS"?
| e + N
| |
<= _)
T

-
KnanaHbl gbiIMoyganeHumns
)
O °
Mopgenu NCI, ocHauleHHble dyHKLUMEN paboTbl C CUHXPOHHbIM OBWraTenem, npegHasHadyeHbl
ana paboTbl C CUHXPOHHbIMW AOBUraTeNdMM C MNOCTOAHHbIMWM MarHmMTamMmm. Mogenu mMeroT
OKOH4YaHUe «-SM» cornacHo cuctemMe o603HaYeHMM, yKa3zaHHOM B raBe 2, a UX MoAdenbHbIM paa m
MaccorabapUTHbIEXaPAKTEPUCTUKM aHANTOTMUYHbBI XapaKTEPUCTUKAM CTaHOapPTHbIX MOAEeNen cepum
NCI.

7.2 Pa60oTa C CUHXPOHHbIM ABUraTesiemM

7.3 NMoKpbiTUE NNTAaKOM U KOMMNayHAOM

Ba3oBoe nokpbITMe nmedaTHbIX MaT - knacc C2C: NpuMMeHsaeTca B MecTax C HOPMaJibHbIM YPOBHEM
3arpa3HAOLWMX BELLEeCTB.

MNpw paboTe o06OpPyOOBaHMA B IKCTPEMalbHbIX (arpeccrBHbIX) paboynx cpegax pekoMeHayeTcs
OOMONHUTENbHAsA 3allMTa — CcreumanibHoe MOKPbITUE MeYaTHbIX MaT JTaKoOM UM KOMMayHOOM.
[HaHHaa onuma aendaeTca Hanbosee oNnTUManbHOM ANa obecnedyeHna HaAeXXHOCTM PaboTbl HAaCTOTHbIX
npeo6pa3oBaTenien UMM yCTPOMCTB MN/1aBHOMO MyCKa B YXECTKMX YCTOBUAX U MPW BO3AENCTBUM OPYTMX
arpeccmBHbIX GaKToOpoOB (Bfara, Nbijib 1 T.M.).

CpaBHeHMe MOKPbLITUA MeYYaTHbIX MJ1aT: JlaK U KOMNayHA

Nak KoMmnayHa

MpeumyLiecTea

LeweBne koMnayHga [MoBblleHHadA yCTOl;ILH/IBOCTb K BITayKHOM cpege

[MoBbllEHHAA MexaHM4YecKas yCTOPILIl/IBOCTb
KOMMOHEHTOB Ha MeYyaTHOM njaTe

NMpuMeHeHuUe

B cyxux 3amblieHHbIX MOMeLLeHnax B moMeLLeHMAX C MOBbILLEHHOW BIAaYKHOCTbIO
M arpeccmBHOM cpeaom

INSTART® 10 instart-info.ru




MJTATbl C SALLULNTHDBIM NMOKPBbITUEM — 2TO OOCTYITHAH
AJTbTEPHATUBA KJTACCY 3ALLNTDBI IP54

KoMmnayHa

Mpw paboTe 060pPYyOOBaHMA B IKCTPEMalbHbIX (arpeccrBHbIX) pabouynx cpedax peKoMeHayeTcH
OOMOMHUTEeNbHAA 3aluMTa: crneumanbHoOe MOKPbITME mMevyaTHbIX niaT KoMnayHaoM. [daHHasa
onunua ¢asnaeTca Hambonee onTMManbHOWM OAa obecnedyeHUa HAOEXKHOCTU pPabOTbl YAaCTOTHbIX
npeo6pa3oBaTenen UMM yCTPOMCTB MIaBHOIMO MYCKa B YXECTKMX YCITOBUAX U MPW BO3AENCTBUM OPYTUX
arpeccmBHbIX daKToOpPOB (Bfara, Nbifib 1 T.M.).

[NpenmyLLecTBa

[NoBblLLEeHHas MexaHM4YecKada yCTOMYMBOCTb: 3P PEKTUBHO
3alUMLLAET OT BMBpaLIMM, BO3HMKAKOLLMX B NpoLecce paboTbl

(;g;\ Bbicokad TensiooTaada: yCTPOMCTBO He HarpeBaeTcs
B MpoLiecce aKcrnyaTaumm

@O MNpoaneHue cpoka cry»>6bl o6opynoBaHus
©

J1akK

MokpblTMEe NakoM peKoMeHayeTcs AN NMpenoTBpalleHMs MoBpeXaeHMn 1 gedopmMaumin nnaT rnpu
paboTe B 3aMblfIEHHbIX pPabounx cpedax. BHe 3aBUCKMMOCTU OT TAXKECTU Harpysok, OOMOMHUTENbHOEe
3aUMTHOE MOKPbITUE MO3BOMAAET HE TOMbKO MOBbLICUTb MPOYHOCTb PAAMNO3IEMEHTOB, HO U MPOASTNTD
CPOK CNy)X6bl 06opyaoBaHMA B LEeNOM. Jlak HafeXHo 3aulmuiaeT npeobpasoBaTesb 4acToTbl UMK
YCTPOMCTBO MN/1aBHOIO Nycka oT Mbifin, YTo obecrnedmBaeT 6ecnepeborHyo paboTy NMPOU3BOACTRA.

[NpenmyLLecTBa
@ YCTOMYMBOCTD K Mbl P .
[ ] [ ]
@0
Bbicokas MexaHuM4yeckas MPOYHOCTb PagnNoaJIEMEHTOB o
Ha MedyaTHbIX MJiaTax

@O MpoaneHue cpoka cnyXbbl 060pyaoBaHMA
©

I



8. lononiHUTeNbHOe o6opyaoBaHMe

JononHuTenbHoe o6opynoBaHmMe K NpeobpasoBaTeNaM YacTOTbl MO3BOAAET MaKCUMaribHO 3GdDEKTUBHO
MCMOMb30BaTb PYHKLIMOHAN YCTPOMCTB.

TopMO3HOM TopMo3HOM MNpeobpazoBaTtenb OunbTp dU/dt
pe3ncTop Moaynb 4acToTbl
o o o
q(ﬂ @)ﬁ INSTART e
| =y ° °
.
MOTOPHbIN
apoccenb
CeTeBOM
npoccenb
OMC dunnbTp
(-] (-]
[ INSTART j
4 N CUHYyCHbIN
© © < bunbTp
(] (]
)
O||O
Blollo

MynbTbl yrpaBneHua

8.1 TopMO3Hble MOAYNU

TopMoO3Hble MoAynK obecredumBatoT rNoaadvy 31eKTPOSHEePrmm, BoipabaTbiBaeMOM MpU TOPMOXKEHUN
oneKTpoaBuraTensd, Ha TOPMO3HOM Pe3nCTop, rapaHTUpysa HopMarbHylo paboTy npeobpasoBaTtend
4acTOThbl U Opyroro obopynoBaHUS.

TopMO3HOM MOAY/b LLUMPOKO UCMOMb3yeTca B cXxeMax yrnpasneHus nnMdTtaMm, MoagbeMHbIMU KpaHaMK,
MPOU3BOACTBEHHbIMWU  MeXaHM3MaMK, LWaxXTHbIMKU  MOoObeEMHbIMU  arperatamu, LeHTpudyramm,
HaCOCHbIMMK arperatamMu Anga HedTAHbIX MECTOPOXXAEHUM 1 Ap.

Moo6op TOPMO3HOIo Moy Nd PEKOMEeHAYeTCH OCYLLECTBAATb MO HOMUHAIbHOMY UMM MMKOBOMY TOKY.

TopMo3Hble Mmoaynu BU

TopMO3Hble Moaynv BU, MOMWUMO OCHOBHbIX DYHKLMWM, Takke MMetoT
BO3MOXHOCTb paboTaTb peXunMe «BedyLLUn-BeaoMblin».

Mopenb HoMWHanbHbIN TOK, A ‘ MuKoBbLIN TOK, A
Ana mopenen MY HanpshkeHnem 400 B
BU-50-4 20 60
BU-100-4 32 10
BU-200-4 120 310
BU-400-4 150 470
BU-600-4 220 700
INSTART® 12 instart-info.ru



8.2 TOpMO3HbIe pe3UCTopPbLI

TOPMO3HOW pPe3ncTop obecrneymBaeT BO3MOXHOCTb ObICTPOW OCTAHOBKW 3MEKTPOABUIraTena B clydaax
TOPMOXEHUSA C MOMOLLbID MPeobpa3oBaTeNa 4YacToTbl. B mpouecce TOPMOXKeHUA dMeKTpoaABUraTens
M36bITOYHAA 2HEPrMa reHepurpyeTcs Ha 3BeHe MOCTOAHHOrO TOKa MpeobpasoBaTend 4acToTbl, YTO
MOXKeT CMpPOBOLMPOBAaTb aBapmMmMHOE OTK/TOYEHME NPUBOAA MO NepeHanpsxeHuto. [na paccemBaHms
M36bITOYHOM 3HEPIrnMmM N obecriedeHna GecrnepeboMHOM PaAaboTbl CUCTEMbI K 3BEHY MOCTOAHHOIO TOKa
npeobpasoBaTena Yepe3 BCTPOEHHbIM UMM BHELWHUN TOPMO3HOWM Moayfb NoaKtoyaeTca TOPMO3HOM
610K PEe3M1CTOPOB.

TOPMO3Hble PEe3NCTOPbl ABMAAKOTCA OOMOMHUTENBHOM OMUMEN M PEKOMEHOYTCA K YCTaHOBKe MNpu
HEO6XOAMMOCTH 3aMeANIEHNS TOPMOXKEHNSA 3M1eKTPOABUIraTeNs ¢ TOPMO3HbIM MOMEHTOM M ~6onee
20% OT HOMWHarIbHOro MOMeHTa M

M.

IBRC IBRA

- ConpotmeneHmne: 3 OM - 600 Om - ConpotmeneHume: 7,5 Om - 2000 OM
- MowHocTb: 80 BT - 3000 BT - MowHocTb: 60 BT - 11000 BT

- KepamMuuyeckada mogenb - ANtOMMHKMEBas MoaeNb

- Knacc zawmtbl: IPOO - Knacc sawmTbl: IP54

TopMoO3HOM pe3ncTop Heo6xoauM B criydanx, Korga:
- Heobxoamnmo 6onee adpdeKTUBHOE TOPMOXKEHME,

- €CTb UHEPLMOHHAasa Harpyska Ha aNeKTpoaBuraTeb;

- CYLLLEeCTBYET BO3MOXHOCTb MepeHanpsaxweHus.

8.3 Tabnuua noa6opa TOPMO3HbIX MOAY/er U KepaMUUYECKNX TOPMO3HbIX
pe3ucTopos

PekoMeHayeMoe TOPMO3HOE COMNpPOTUBIIEHUE AN HAaCOCOB, BEHTUIATOPOB, TOKAaPHbIX
1 ppe3sepHbIX CTAaHKOB, AbIMOCOCOB U MNp. (Krm <1.0, NB = 10%)
Monent TopMoO3HO# UTorosoe 3HayeHune
Mopenb pesucrtopa Kon-Bo wr.
mopynb oM KBT
NCI-G0.4-2B BctpoeH IBRC-600-160-1POO 1 600 0.16
NCI-G0.75-2B BcTpoeH IBRC-250-400-1POO 1 250 0.4
NCI-G1.5-2B BctpoeH IBRC-120-250-1POO 1 120 0.25
NCI-G2.2-2B BctpoeH IBRC-80-400-1POO 1 80 0.4
NCI-G4.0-2B BctpoeH IBRC-80-400-1POO 2 40 0.8
NCI-G5.5-2B BcTpoeH IBRC-120-250-1PO0O 4 30 1.0
NCI-G7.5-2B BcTtpoeH IBRC-80-400-1POO 4 20 1.6
NCI-G0.4/P0.75-4B BctpoeH IBRC-400-80-1PO0O 4 1600 0.32
NCI-GO.75/P1.5-4B BcTpoeH IBRC-400-80-1POO 2 800 0.16
NCI-G1.5/P2.2-4B BcTpoeH IBRC-200-160-1PO0O 2 400 0.32
NCI-G2.2/P4.0-4B BcTpoeH IBRC-600-160-1POO 2 300 0.32
NCI-G4.0/P5.5-4B BcTpoeH IBRC-180-600-1POO 1 180 0.6
NCI-G5.5/P7.5-4B BcTpoeH IBRC-120-1000-1PO0O 1 120 1.0
NCI-G7.5/P11-4B BctpoeH IBRC-180-600-1POO 2 90 1.2
NCI-G11/P15-4B BctpoeH IBRC-120-1000-1PO0O 2 60 2.0
NCI-G15/P18.5-4B BcTtpoeH IBRC-40-2500-1PO0O 1 40 2.5
NCI-G18.5/P22-4B BcTtpoeH IBRC-180-600-1POO 5 36 3.0
NCI-G22/P30-4B BctpoeH IBRC-180-600-1POO 5 36 3.0
NCI-G30-4B BcTpoeH IBRC-40-2500-1PO0O 2 20 5.0
NCI-G37-4B BcTpoeH IBRC-50-2000-IPO0O 3 16.6 6.0
NCI-G45-4B BcTpoeH IBRC-40-2500-1PO0O 3 13.3 7.5
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8.4 Tabnuua noa6opa TOPMO3HbIX MOoAY/IEN U aNTIOMUHMNEBbBIX TOPMO3HbIX

pe3sncropos
PekoMeHAyeMoe TOPMO3HOE CONPOTUB/IEHUE A/ HACOCOB, BEHTUNSATOPOB, TOKAPHbIX
1 ppe3epHbIX CTaHKOB, AbIMOCOCOB U Nnp. (K@_Ms 1.0, MB <10%)
Mopent TopMo3HoOI UToroBoe 3HauyeHue
Mopenb pe3sucrtopa Kon-Bo wr.
moaynb Oom KBT
NCI-G0.4-2B BctpoeH IBRA-500-60-IP54 1 500 0.06
NCI-G0.75-2B BcTpoeH IBRA-500-60-IP54 2 250 0.2
NCI-G1.5-2B BctpoeH IBRA-350-100-1P54 3 n7 0.3
NCI-G2.2-2B BcTpoeH IBRA-90-400-IP54 1 90 0.4
NCI-G4.0-2B BcTpoeH IBRA-90-400-IP54 2 45 0.8
NCI-G5.5-2B BctpoeH IBRA-90-400-IP54 3 30 12
NCI-G7.5-2B BcTpoeH IBRA-90-400-IP54 4 22,5 1.6
NCI-G0.4/P0.75-4B BcTpoeH IBRA-2000-60-1P54 1 2000 0.06
NCI-GO.75/P1,5-4B BcTpoeH IBRA-2000-60-1P54 2 1000 0.2
NCI-G1.5/P2,2-4B BcTpoeH IBRA-500-300-IP54 1 500 0.3
NCI-G2.2/P4,0-4B BctpoeH IBRA-350-100-1P54 4 350 0.4
NCI-G4.0/P5,5-4B BcTpoeH IBRA-180-1000-IP54 1 180 1.0
NCI-G5.5/P7,5-4B BcTtpoeH IBRA-120-1000-1P54 1 120 1.0
NCI-G7.5/P11-4B BcTpoeH IBRA-180-1000-IP54 2 90 2.0
NCI-G11/P15-4B BcTpoeH IBRA-120-1000-1P54 2 60 2.0
NCI-G15/P18.5-4B BctpoeH IBRA-40-2500-1P54 1 40 25
NCI-G18.5/P22-4B BcTpoeH IBRA-120-1000-1P54 4 30 4.0
NCI-G22/P30-4B BctpoeH IBRA-120-1000-IP54 4 30 4.0
NCI-G30-4B BcTpoeH IBRA-20-5000-IP54 1 20 5.0
NCI-G37-4B BcTpoeH IBRA-8-3000-1P54 2 6 6.0
NCI-G45-4B BctpoeH IBRA-40-2500-1P54 3 13.3 7.5

8.5 CeTeBble U MOTOpPHbIE Apoccenu

CeTeBble ppoccenun UCMoNb3yoTCa ON9 CHMKeHUs 6pOCKOB TOKOB BXOAHOWM LENM 4YacTOTHOro

npeobpasoBaTtens,

npnm KonebaHmax HarnpsaxeHna B CeTu,
FrAaPMOHUNYECKMX MCKAXKEHUIN B CETb OT rlpeo6pa3OBaTenq 4aCTOThbl.

a TaKXe [O/1d CHWXeHNd Bb|6poca

MoTopHbIe Apoccenu rnpegHasHayvyeHbl 019 CHUXKEHMA CKOPOCTM HapaCTaHMA BbIXOLHOMO HaMpPs»XeHUs

Ha BbIXxoae 4YaCTOTHOrIo rlpeo6pa3OBaTer|q, CHWMXXatkoT Bbl6pOCbI

HanpaxXeHnda Ha KleMMax OBurartend

npY MCMNoNb30BaHUM ONMHHOIO Kabena asBuratens (cBbile 40-60 MeTpoB). Takke CHUXKaT PUCK
MOMOMKM BbIXOOHbIX CUI0BbIX Liernel npeobpasoBaTtesia Npu aBapUnHbIX CUTyaLMax: npotoe U3onaLumm
OBuUraTend, KOPOTKOM 3aMblKaHUM.

INSTART®
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MapameTtp

CeTeBoW apoccenb

MoTopHbIi1 Apoccenb

Pabouas yacToTa, 'y,

47 - 63

0-60

Owvana3oH Mol HOCTK, KBT

22 ~630

Paboyee HanpaxeHue, B

3~400+£70%
3~690+10%

MaKcuManbHbIN TOK, A

15x1, (60 c)

Cnoco6 oxnaxaoeHua

EcTecTBeHHOE BO3OyLLHOE

Pabouas TeMnepatypa

oT -10 go +40 °C*

NcnonHeHne

OTKpbITOE

CreneHb 3aLUuThl

IPOO

PeXxnm paboTsl

MpPOoOOMHKUTENbHbIN

* BO3MOYXHOCTb MCMOb30BaHMA 00 +55 °C ¢ MOHUMKEHMEM XapaKTEPUCTUK Ha 2%

8.6 CeTeBble IMC dUNbLTPBLI

3MC PunbTpbl

(dnnbTpbI

3M1EeKTPOMArHMTHOM COBMECTUMOCTM)

Cny>at nand CHWmXeHnga

BbICOKOYaCTOTHbIX NMoMeXx B CeTb OT YaCTOTHbIX npeo6pa3OBaTene1>| aonga cooTBeTCTBUA Tpe6yeMbIM

CTaHOapPTaM CeTu.

INSTART
Careso SMC pureTp.

Copus IEF

MapameTp CeTeBoit IMC bunbTp MapameTp CeTeBoM SMC dunbTp
Pabouasa TeMnepatypa oT -25 no +40 °C Paboyags yacToTa, 'y, 50/60
CTeneHb 3aLMThl IPOO, IP20 Ounana3oH MoLLHOCTU, KBT 0.75 ~ 630

PexxmnM paboTbl

MPOOOKUTENbHbIN

Cnoco6 oxnaxaeHus

EcTecTBeHHOE BO3ayLLIHOE

MNpeobpazoBaTenu 4actoTbl cepum NCI

Pabouee HanpsaxeHue, B
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8.7 BbixogHble CUHYCHble duUnbTpbl U dunbTpbl dU/dt

BbIXOAHOW CUHYCHbIM PUNbTP NpefHasHadeH A9 CrAaXkKMBaHUS UMMYIbCHOMO HamNps»XeHUsa Ha
BbIXO[€e Y4acTOTHOro npeobpasoBatensa nyteM npeobpasoBaHma LWNMM-curHana B cMHycouaanbHoe
HanNpaXxeHne ¢ MUMHUMaNbHbIMU FAPMOHUYECKMMIM UCKAXKEHNAMMU.

dunbtp dU/dt ncrnonb3yeTca ONA CHUMXKEHUS HapacTaHuga HanpskeHuda (dU/dt) v ymeHblueHus
MUKOBbIX MePeHaANPAXXeHMM Ha KNeMMax 3/1eKTpoaBuraTens, BO3HMKaWmMx n3-3a LWNM.

BbIXOAHOW CUHYCHbIN GUNLTP

dunbtp dU/dt

MapamMmeTp

BbIXOAHON CUHYCHbIN GUNbTP

®unbTp dU/dt

[wvana3oH Hanps»eHWs Ha Bxoae

3~400B +10%;3~690 10 %

Pabouas yactoTa

50/60 Iy,

Hecyulasg wactoTta

3aBUCUT OT MOLLIHOCTM

MapeHne Hanps>XeHns

<4 % (Ha 2M)

MaKcrManbHbI TOK, A

1,5 x IH (B TeueHMe 60 ¢, He Yalle 1 pa3a B 10 MUHYT)

YCnoBus okpyskatoLen cpeabl

MNMoMelleHMa 3aKpbITble, B3pbiBOGE30MacHble, 6e3 arpecCcMBHbIX MAapOB U ra3os, TeMrepaTtypa
oT -25 °C go +45 °C BnaxkHocTb 1o 80 % (6e3 koHAeHcaTa), fonycTnumMas Bubpaumsa no 1.5g,
aTMocdepHoe aasneHme OT 80 no 106 KMa, BbicoTa Ao 1000 M Had ypPOBHEM MOpPS.

OnvHa kabenq ot MY go punstpa

MuHMManbHasa (0o 5 M anga MouwHocTn <90 KBT, 8o 10 M npu MowHocTK >90 KBT)

CTeneHb 3aWuThl

IPOO

Crioco6 oxnaxaeHusa

EcTecTBeHHOE BO3AYyLLHOE

OnuHa ka6ena oT MY go 3,

300 - 2000 M, aKpaHMpoBaHMe

He TpebyeTcsa

100-300 M, aKpaHupoBaHue
He TpebyeTca

8.8 Tabnuua nog60pa ceTeBbiX U MOTOPHbIX apoccenenn, dMC punbTpoOB,

BbIXOAHbIX CUHYCHbIX dunbTpoB n dunstpos du/dt

MoOLWHOCTD, . . .
Mogent kBT Aposcens | mpoceem | GMCHAISTR | | TP dU/dt
G

NCI-G0.4-2B 0.4 IMF-22/51-4 | IEF-0.4/5-2 ISINOF-1.5/3.8-4 IDUDT-1.5/5-4
NCI-G0.75-2B 0.75 IMF-22/51-4 | IEF-0.75/9-2 ISINOF-2.2/6-4 IDUDT-1.5/5-4
NCI-G1.5-2B 15 IMF-4.0/8.8-4 | IEF-15/16-2 ISINOF-4.0/9-4 IDUDT-2.2/7-4
NCI-G2.2-2B 22 IMF-5.5/13-4 ISINOF-5.5/13-4 IDUDT-4.0/10-4
NCI-G4.0-2B 4.0 IMF-7.5/17-4 ISINOF-7.5/18-4 IDUDT-7.5/20-4
NCI-G5.5-2B 55 IMF-11/25-4 ISINOF-7.5/18-4 IDUDT-7.5/20-4
NCI-G7.5-2B 75 IMF-15/32-4 ISINOF-15/32-4 IDUDT-15/40-4

0.4 ISF-2.2/5.8-4 IMF-22/51-4 | IEF-0.75/3.4-4 | ISINOF-15/3.8-4 IDUDT-1.5/5-4
NCI-G0.4/P0.75-4B

0.75 ISF-2.2/5.8-4 IMF-2.2/51-4 | IEF-0.75/3.4-4 | ISINOF-1.5/3.8-4 IDUDT-15/5-4
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0.75 ISF-2.2/5.8-4 IMF-2.2/51-4 IEF-0.75/3.4-4 | ISINOF-15/3.8-4 IDUDT-1.5/5-4
NCI-G0.75/P1.5-4B

15 ISF-2.2/5.8-4 IMF-2.2/51-4 | IEF-1.5/5.0-4 ISINOF-1.5/3.8-4 IDUDT-1.5/5-4

15 ISF-2.2/5.8-5 IMF-2.2/51-4 IEF-15/5.0-4 ISINOF-1.5/3.8-4 IDUDT-1.5/5-4
NCI-G1.5/P2.2-4B

22 ISF-2.2/5.8-5 IMF-2.2/51-4 | IEF-2.2/5.8-4 ISINOF-2.2/6-4 IDUDT-2.2/7-4

22 ISF-2.2/5.8-5 IMF-2.2/51-4 | IEF-2.2/5.8-4 ISINOF-2.2/6-4 IDUDT-2.2/7-4
NCI-G2.2/P4.0-4B

4.0 ISF-4.0/10.5-4 IMF-4.0/8.8-4 | IEF-4.0/10.5-4 | ISINOF-4.0/9-4 IDUDT-4.0/10-4

4.0 ISF-4.0/10.5-4 IMF-4.0/8.8-4 | IEF-4.0/10.5-4 | ISINOF-4.0/9-4 IDUDT-4.0/10-4
NCI-G4.0/P5.5-4B

55 ISF-5.5/15.5-4 IMF-5.5/13-4 |IEF-5.5/15.5-4 ISINOF-5.5/13-4 IDUDT-5.5/15-4

55 ISF-5.5/15.5-4 IMF-5.5/13-4 IEF-5.5/15.5-4 ISINOF-5.5/13-4 IDUDT-5.5/15-4
NCI-G5.5/P7.5-4B

75 ISF-7.5/20.5-4 | IMF-7.5/17-4 IEF-7.5/20.5-4 | ISINOF-7.5/18-4 IDUDT-7.5/20-4

75 ISF-7.5/20.5-4 IMF-7.517-4 IEF-7.5/20.5-4 | ISINOF-7.5/18-4 IDUDT-7.5/20-4
NCI-G7.5/P11-4B

1 ISF-11/26-4 IMF-11/25-4 |EF-11/26-4 ISINOF-11/24-4 IDUDT-11/30-4

1 ISF-11/26-4 IMF-11/25-4 IEF-11/26-4 ISINOF-11/24-4 IDUDT-11/30-4
NCI-G11/P15-4B

15 ISF-15/35-4 IMF-15/32-4 |IEF-15/35-4 ISINOF-15/32-4 IDUDT-15/40-4

15 ISF-15/35-4 IMF-15/32-4 |IEF-15/35-4 ISINOF-15/32-4 IDUDT-15/40-4
NCI-G15/P18.5-4B

185 ISF-18.5/38.5-4 | IMF-185/37-4 | IEF-18.5/38.5-4 | ISINOF-18.5/39-4 IDUDT-18.5/50-4

185 ISF-18.5/38.5-4 | IMF-18.5/37-4 | IEF-18.5/38.5-4 | ISINOF-18.5/39-4 IDUDT-18.5/50-4
NCI-G18.5/P22-4B

22 ISF-22/46.5-4 IMF-22/45-4 |IEF-22/46.5-4 | ISINOF-22/48-4 IDUDT-22/60-4

22 ISF-22/46.5-4 IMF-22/45-4 |IEF-22/46.5-4 | ISINOF-22/48-4 IDUDT-22/60-4
NCI-G22/P30-4B

30 ISF-30/62-4 IMF-30/60-4 | IEF-30/62-4 ISINOF-30/63-4 IDUDT-30/80-4
NCI-G30-4B 30 ISF-30/62-4 IMF-30/60-4 IEF-30/62-4 ISINOF-30/63-4 IDUDT-30/80-4
NCI-G37-4B 37 ISF-37/76-4 IMF-37/75-4 |EF-37/76-4 ISINOF-37/76-4 IDUDT-37/90-4
NCI-G45-4B 45 ISF-45/92-4 IMF-45/90-4 |IEF-45/92-4 ISINOF-45/91-4 IDUDT-45/120-4
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8.9 NynbTbl yNpaBneHus

MopoknoyeHUe K npeo6pasoBaTensiM 4YacToTbl, YCTPOMCTBaAM MNJIaBHOro MNycKa M WKadam
ynpaBneHus.

MY no3BoNsdtoT pacWmMpuTb GyHKLMOHaN 060pyaoBaHUA, peanm3ysa BO3MOXKHOCTb ANCTaHLMOHHOMO

yrpaBrieHus.
- 0o 10 MeTpoB OT MPUBOAHOrO 06opyAoBaHMAa — Moaenm MY ¢ NoTeHLUMOMETPOM,;

- 0o 50 MeTpoB OT MpPUBOAHOIrO 06opyaoBaHMa — Mogenmn MY 6e3 noTeHUMoMeTPa;
TakxKe, B 3aBUCUMOCTM OT Moaenu MY, MoXXHO OCyLLECTBAATbE MOHUTOPUHI NapaMeTpoB,
perynnpoBky o60poTOB M OTO6PaXKaTb COCTOAHME 3M1eKTpoaBUraTens.

Knacc 3awunTbl IP54.

nyck

- MY-1-ogHoMecTHble Y]
- MY-2 — gByxmMecTHble Y] e

- MY-3 —TpexmecTHble [TY; “
- MY-4 —yeTblpexmecTHble Y. ) ‘ &
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Cepuga NEI 4
OpaH>XXeBble pelleHn

Cepwuga SDI

YMHOe BpalleHune

Cepwuga LCI

LLIMpO‘-{aI;IIJ.II/Ie BO3MOXXHOCTKN

Cepuga INPRIME

BepLMHa GyHKLMOHANbHOCTH

Cepusa INPRIME MX

MaKCUMalbHad cbyH KLMOHaIbHOCTb

e meaa

YCTPOWCTBA MJTABHOTO MYCKA

Cepuga SBIM

cuna B pasmMepe

Cepuga SSIP

yBepEeHHbIN GanaHc

Cepua SBIP

yBepeHHbI 6anaHc

Cepwuga SNI

60raTcTBO PyHKLMOHANa

INSTART®

.y

PYOOBAHWE INSTART

OOMNOJTHUTETbHOE OBOPYOOBAHWE

TOpMO3Hb|e Mooy
HoMWHanbHbIN Tok: 15 ~ 200 A

TOpMO3Hble pe3ncTopbl

MouHocTb: 80 ~ 3000 B
ConpoTtuBneHue: 3 ~

CeTeBble 1 npoccenu

MoLuHoCTb: 2,

LPOGSENVNNIOCTION BB Oro TOKa
MouHocTb: 315 ~ 400 KBT

BbixooHble cuH HyC—C]Dl/U'I bTPbI
MouHocTb: 1,5 ~ 630 KBT

DUAEPeL dU/dt
MoLwHocTb: 1,5 ~ 1200 kBT

dunsTpbl 9MC
MolLHocTb: 0,75 ~ 630 KBT

MynbThbl yNpaBe Hyas

- OQHOMeCTHble

- [BYyXMeCTHble

- TpexmMecTHble

- YeTbipexMecTHble

OONMOJTHUTESJTIbHbBIE OTNMUniA

Ewm®

NMokpbITWe nnaT

- KomMnayHa
- Jlak

|P54

BblCOKad CTelneHb 3alnTbl

FToXKapHbIN PEXUM

6ecnepeboiHana paboTa
B Upe3BblYaMHbIX CUTYaLMAX

BcTpoeHHbIn SMC dunbtp

CHWYKaeT BbICOKOYACTOTHbIE
nomMexu B ogHom ceTu ¢ MY

INSTART_P/CH_NCI_03/2026

[aHHbI KaTanor 6bin pa3paboTaH And Toro, YTobbl AaTb 0630p CyLLecTBYyloLEeN cepum NnpeobpasoBaTenen YacToTbl INSTART.
BC}'Ie,ELCTBIAe TOro, 4To Halwew NoNMnTUKOM aBniaeTcs npouecc HernpepbIBHOIro pasBUTUA, BO3SMOXXHbl USMeHEeHUA TEXHUYEeCKUX
XapaKTepUCTUK 6e3 NpeaBapuUTeNbHOMo YBeAoOMIeHUA. DTOT KaTasor npefaHasHadeH ToNbKo Ana MHGOPMATUBHbIX Lieneir. Mbl
He HeceM OTBETCTBEHHOCTb 3a pelLleHUs, MPUHATbIE Mo AaHHOMY KaTanory 6e3 ornpeaeneHHbIX TEXHUYECKMX KOHCY BTaLMA.
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