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HanpaBneHue no pa3paboTKe W M3roTOBAEHUIO MpoayKuMm non 6peHaoM INSTART ocHoBaHO
Ha 6a3e XonguHra CeBepo-3anagHoe JnekTpoMexaHudeckoe O6beamHeHme (C32MO) B 2013 roay.
MHOrOMEeTHMM OMbIT PAabOTbI U M3yYeHUe MPUBOLHON TEXHUKKM €BPOMNENCKUX BPeHO0B CTaslv OTMNpPaBHOM
TOYKOW A9 opraHu3aumMm cob6CTBEHHONO NMPomn3BoacTBa. COBMECTHO C HayYHO-TEXHUYECKMUM LLIEHTPOM
KoMmaHua INSTART pa3paboTana W npoTecTupoBana obpas3ubl M oTnaguna  npown3BOACTBO
COBCTBEHHOWM NPOAYKLUMM, OTBEYAIOLLEN MOTPEOGHOCTAM POCCUMCKOIO PbIHKA.

Bbicokoe KayeCTBO WM HaOEeXHOCTb MPOAYKUMWM [OOCTUratoTca 3a cyeT TwaTenbHoro otbopa
MPOV3BOAUTENEN KOMMIEKTYIOLLMX, KOHTPOAA TeXHONOrmyeckmx npoueccos M 100 % TecTMpoBaHMUS
rOTOBbIX M34enunn. [MOCTOAHHbIE WHXXEHEpPHblIe WU3bICKAaHMA U ob6paTHasa CBA3b OT KOHEYHbIX
Mofb3oBaTeNen MoOMOratoT HEeMPEPbIBHO COBEPLUEHCTBOBATb BblMyckaeMoe obopyaoBaHme. Cny»kba
TexHm4yeckom nogaep>xkm INSTART oka3blBaeT BbICOKOKBAIMPUULMPOBAHHYO MOMOLLb Ha BCEX 3Tamnax:
oT nogbopa 06opyAOBaHMA MOL KOHKPETHbIE 3adadM OO BBOAA €ro B akcnayaTtauwmto. LLnpokaa ceTb
CEPBUCHbIX LIEHTPOB W cepBUCHbIX MapTHepoB INSTART ob6ecrnedmBaeT onepaTvBHOE BbIMOHEeHMe
YCyr Mo nyckoHanagke, TeEXHUYECKOMY OBCMY>KMBaHUIO, AMArHOCTMKE U MOCTrapaHTUNHOMY PEMOHTY
obopynoBaHuMs.

[oCTynHaa HaOeXXHOCTb — 3TO BEKTOP PAa3BUTUA U KOMIIEKC MepOnpUaTMii, 6narogapsa KOTOpOMYy
koMmaHua INSTART rapaHTUpPyeT KOHKYPEHTOCMOCOOHYIO LEeHY MPU BbICOKOM KadecTBe MpoayKLuMu.
Hannume npepoctaButenbCctB KM cknagoB INSTART BO Bcex KpymnHemwumx ropogax Poccum
n Pecnybnmke bBenapycb MoO3BOMAAeT OMNTUMU3MPOBATb 3aTpaTbl Ha JIOMUCTUKY U GOPMMPOBaTL
rMOKYIO LLEHOBYIO MOMNTUKY OS19 KITMEHTOB.
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1. MpeuMyLwlecTBa Npeob6pa3oBaTenen
YyacTtoTbl cepuum LCI

MNpeobpasoBaTenn yactoTbl cepumn LCl 6binn paspaboTaHbl N9 o6LENnPOMbILLNEHHbBIX MPUMEHEHMI
M MOIMyT WCMOMb30BaTbCA B CaMbIX Pa3HbiX OTpaciax. YacToTHble npeobpasoBaTenM MNO3BOAAKOT
peryampoBaTtb CKOPOCTb M MOMEHT, a Takke obecrnedymBatoT 3alUMTYy aCUMHXPOHHbIX TpexdasHbIX
anekTpoaBuraTenen MouHocTbto oT 0.4 oo 1400 kBT.

PABOTA B ABYX PEXXUMAX [~ | BAPUATUBHOCTb ®YHKLMNOHAJIbHbIX
- HACOCHbIV g BO3MO)XHOCTEM
- 06LLENPOMbILLUMEHHbIN ——7/ bunonapHbIN aHaNoroBbIN BXO[,

onTMManbHOE KOTNYeCTBO BXOD,OB/BbIXO,EI,OB
anga pealinsaunin pasiMyHbIX 3aaud. Mnatbl

ABA HABOPA NMAPAMETPOB pacwmpeHmna ona paboTbl C 3HKOOepaMM
|| 3NEKTPOOBUIATENSA no3BongaoT HacTpamBaTb 4acTOTHbIE
MOyKHO BBECTMU nBse rpynnbl npeobpasoBaTesnin Noa KOHKPEeTHble 3a4aun
rnapameTpoB - ons nepBoro MPOV3BOACTBA.
noBuratena v ona BToporo. B cnydae
HeobxooMMOCTU peannsoBaHa

C OOHOW rpynnbl MapaMeTpoB Ha MopenbHbIV pan OOMNOHEH CEPUAMM

APYryto. c IP54 1 IP55, 3T ycTpomncTBa nogxoaaT ans
SKCMNyaTaunm B MblfIbHbIX MOMELLEHUAX,
a TakXXe B MOMeLLEHUAX MOBbILLEHHOMN

«MOXXAPHbIW PEXXUM» BI2XKHOCTU.

onumsa “noXapHbii pexxmm” -

3TO BO3MOXXHOCTb MpeobpasoBaTento

YacToThl npoaoi»KaTb paboTy

B YCNOBMAX MOXapa, HecMoTpsa Ha

BEPOATHOCTb MOBPEXOAEHUN, a TakxKe

MIHOPUPYA BO3HMKAOLLME OLLUMNOKM.

BO3MOXHOCTb MepeK/toyaTb MNpuBoL f MOBbIWLEHHAA CTENEHDb 3ALLANTDI

OBJTACTU TTPUMEHEHWA

Cepua nogxoouT AONF  OGLWEMPOMBbIW/IEHHbIX MexaHU3MOoB. MoyeT 6blTb  MCMNosIb30BaHa
019 YyNpaBleHUs MOMEHTOM M paboTbl C IHKOAepaMM. YCTPOMCTBa MOIMyT MPUMEHSTbCA A9 paboThbl
CO CTaHKaMK, Hacocamu, WpenepamMu, 4pobuniKamMmy, KOMMpPeccopamm, TeNeXXKaMm M MHOMMM OpYrMm
obopynoBaHMEM.




2. TexHN4YeCcKune xapakTepUcTUKu

MowHoCcTb ABUrarens, KBt Tok, A
Mopenb
o | p o | P
Bxopa: 1 daza, 198-253 B, Bbixoa: 1 dasa, 198-253 B
LCI-GO.4-1 0,4 - 28 -
LCI-G0.55-1 0,55 - 38 -
LCI-G0.75-1 0,75 - 52 -
LCI-G1.511 15 - 10,0 -
LCI-G2.2-1 2,2 - 13,8 -
Bxon;: 1 daza, 198-253 B, Bbixoa: 3 dpasbl, 198-253 B
LCI-G0.4-2B/ LCI-G0.4-2B (S) 0.4 - 23 -
LCI-G0O.55-2B 0.55 - 4.0 -
LCI-G0.75-2B / LCI-G0.75-2B (S) 0.75 - 5.0 -
LCI-G1.5-2B / LCI-G1.5-2B (S) 1.5 - 7.0 -
LCI-G2.2-2B/ LCI-G2.2-2B (S) 22 - 10.0 -
LCI-G4.0-2B 4.0 - 15 -
Bxog: 1 daza, 198-253 B, Bbixoa: 3 da3bl, 342-440 B
LCI-G0.4-3 0,4 - 13 -
LCI-GO.75-3 0,75 - 2,5 -
LCI-G1.5-3 15 - 37 -
LCI-G2.2-3 2,2 - 50 -
LCI-G4.0-3 4,0 - 8,5 -
LCI-G5.5-3 55 - 13 -
Bxon: 3 da3zbl, 342-440 B, Bbixoa: 3 dasbl, 342-440 B

LCI-G0.4/P0.75-4B 0.4 0.75 1.3 25
LCI-GO.75-4B (S) 0.75 - 21 -
LCI-G0.75/P1.5-4B 0.75 1.5 25 37
LCI-G1.5-4B (S) 1.5 - 38 -
LCI-G1.5/P2.2-4B 1.5 22 37 5.0
LCI-G2.2-4B (S) 22 - 50 -
LCI-G2.2/P4.0-4B 22 4.0 50 85
LCI-G4.0-4B (S) 4.0 - 9 -
LCI-G4.0/P5.5-4B 4.0 55 85 13
LCI-G5.5/P7.5-4B 55 7.5 13 18
LCI-G7.5/PN-4B 7.5 n 18 24
LCI-G1/P15-4B 1 15 24 30
LCI-G15/P18.5-4B 15 185 30 37
LCI-G18.5/P22-4B 185 22 37 46
LCI-G22/P30-4B 22 30 46 58
LCI-G30/P37-4 30 37 58 75
LCI-G37/P45-4 37 45 75 90
LCI-G45/P55-4 45 55 90 110
LCI-G55/P75-4 55 75 110 150
LCI-G75/P90-4 75 20 150 170
LCI-G90/P110-4 90 110 170 210
LCI-GNO/P132-4 110 132 210 250
LCI-G132/P160-4 132 160 250 300
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MouwHoCcTb ABUrarens, KBt Tok, A
Mopenb

G P G P
LCI-G160/P185-4 160 185 300 340
LCI-G185/P200-4 185 200 340 380
LCI-G200/P220-4 200 220 380 430
LCI-G220/P250-4 220 250 430 465
LCI-G250/P280-4 250 280 465 520
LCI-G280/P315-4 280 315 520 585
LCI-G315/P355-4 315 355 585 650
LCI-G355/P400-4 355 400 650 754
LCI-G400/P450-4 400 450 754 820
LCI-G500-4 500 - 930 -
LCI-G630-4 630 - 1180 -
LCI-G700-4 700 - 1430 -
LCI-G800-4 800 - 1550 -

Bxoa: 3 ¢asbl, 594-759 B, Bbixoa: 3 da3bl, 594-759 B

LCI-G18.5-6 185 - 22 -
LCI-G22-6 22 - 28 -
LCI-G30-6 30 - 35 -
LCI-G37-6 37 - 45 -
LCI-G45-6 45 - 52 -
LCI-G55-6 55 - 63 -
LCI-G75-6 75 - 86 -
LCI-G90-6 90 - 98 -
LCI-G110-6 110 - 121 -
LCI-G132-6 132 - 150 -
LCI-G160-6 160 - 175 -
LCI-G200-6 200 - 218 -
LCI-G220-6 220 - 240 -
LCI-G250-6 250 - 270 -
LCI-G280-6 280 - 305 -
LCI-G315-6 315 - 350 -
LCI-G355-6 355 - 380 -
LCI-G400-6 400 - 430 -
LCI-G500-6 500 - 540 -
LCI-G630-6 630 - 680 -
LCI-G700-6 700 - 750 -
LCI-G800-6 800 - 840 -
LCI-G900-6 900 - 980 -
LCI-G1250-6 1250 - 1350 -
LCI-G1400-6 1400 - 1500 -

MpeobpazoBaTenn YactoTbl cepum LCI




CucrtemMma o603HavYeHus

LCI-GX/PY-UB(S)+
1 23 45 6 7 8
1. Cepusa
2. PexkuM G — obLenpoMblLUNIEHHbIA*
3. MowHocCTb an.asuratena (KBT) ona oblenpoMbliluieHHoro pexmma (G)
4. PexkuM P — HacoCHbIn™*

5. MowHocTb an.asuratend (kBT) ong HacocHoro pexkmuma (P)
6. HOMUHanbHOe HanpshHKeHme:

1: Bxoq, 1~230 (220) B, 50/60Tu; Bbixoq, 1~230 (220) B

2: Bxop, 1~230 (220) B, 50/60ru; Bbixoq, 3~230 (220) B
3: Bxopn 1~230 (220) B, 50/60T 1, Bbixon, 3~400 (380) B
4: Bxop, 3~400 (380) B, 50/60r; Bbixog, 3~400 (380) B
6: Bxog 3~690 (660) B, 50/60r L. Bbixoa 3~690 (660) B

7. BCTPOEHHbIM TOPMO3HOM MOAy/1b

8. LCI(S) - cepwma c 6onee NpocTbiMM GyHKLIMOHANbHBIMM BO3MOYXHOCTAMM
9. lononHuTeNnbHblIe OMNMUUK:

C3C - [onofIHUTENbHOE MOKPbITUE M1AT J1TAKOM,;

KMTII-T1 - 3aWMTHOE MOKPbITME M1aT KOMMayHLOM,

IP54, IP55 — cteneHb 3amTbl |P54, IP55;

FM - «MOXXapHbIN peXXM»;

SM - paboTa C CUHXPOHHbIMU OABUIATENAMMU;

LCI-PGI, LCI-HDO, LCI-HDI, LCI-DP — nnaTbl pacwmpeHms.

McnonbsyeTca ¢ Harpy3Kon C MOCTOSAHHbIM  BpaLlaloWMM MOMEHTOM. B 3TOM cnydae BenMuYMHa BpaLLaloOLLEro MOMEHTa,
HeobxoomMMoro ang npmeegeHMAa B OEeNCTBMEe KaKoro-nméo MexXaHn3Ma, NOCTOAHHa He3aBMCMMO OT CKOPOCTKM BpalleHWdA.

MpUMepPOM TaKoro pexxmMa pPaboTbl MOTYT CYXKUTb KOHBEMePbl, SKCTPYOEPbl, KOMMPECCopPbl, CKBaYXMHHbIE HACOCHI.

Mcnonb3yeTca ¢ Harpy3kol ¢ mepeMeHHbIM BpallatoMM MOMEHTOM. DTOT MOMEHT MMeeT OTHOLLEHME K Harpy3KaM, Ans KOTOPbIX
TpebyeTca HMU3KMI BpalLaloWMii MOMEHT MPU HU3KOM YacToTe BpalleHUd, a Npu yYBeNMUYEeHU CKOPOCTU BpalleHua TpebyeTcs
60nee BbICOKMIN BpaLLalolMil MOMEHT. TUMUYHbBIM MPUMEPOM TaKoro PexxkmMa SBMATCA HacoChl (HAaCOChl C BbICOKMM MyCKOBbIM
MOMEHTOM Heo6Xx0AMMO MoAbupaTb MO O6LIEMPOMbILWIEHHOMY pPexxmnMy (G); K TaKMM HacoCaM MOXHO OTHECTU CKBaKMHHbIe

HACOCbI, HACOChbI And nepekKayvykn BA3KMX XUOKOCTen, BaKyyMHble HaCOCbI).



3. TexHn4yeckasa cneundukauuma

MapameTpbl | OonucaHue

OCHOBHbIe NapaMeTpbl

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

M 4acToTbl Ha Bxoae 3 ~342-440 B (+5 % He 60nee 20 Mc), 50/60 Iy, +2 %
3 ~594-759 B (+5 % He 6onee 20 Mmc), 50/60 'y + 2 %

[nanasoH HanpshxeHusa 1~0-U_, 0-599 (onumsa - no 3000) 'y

M YacCTOTbl Ha BbIxoae 3~0-U_, 0-599 (onuma - oo 3000) 'y

OwnanasoH MoLHOCTEN 0.4 -1400 kBT

Tun nogkto4YaeMoro OpHOdPa3HbIM aCUHXPOHHbIN

31eKTpoaBMraTens TpexdasHblM aCUHXPOHHbIV ¢ K3P

TpexdasHbI CUHXPOHHbIW € MM

MeToabl ynpasneHus CKanspHbIn
BeKTOPHbIN C pa3oMKHYTbIM KOHTYPOM (6e3gaTumkoBbiv SVC)
BeKTopHbIM ¢ 06paTHOM CBA3bIO (C aHKoAepoM, VC) (HEMPUMEHUMO K MofeNsM cepun

LCI(S))
MNeperpysoyHasa cCMocobHOCTb G:150% OT HOMKMHaNbHOIo ToKa B TedeHue 60 ¢ 180% OT HOMWMHaNbLHOIoO TOKa B TeyeHue 3 ¢
(He yaLe 1 pa3za B 10 MUHYT) P:120% OoT HOMKWHaNbHOTO TOKa B TeyeHue 60 ¢ 150% OT HOMUHANbHOIO TOKa B Te4eHue 3 ¢
Hecyuwiaa yacTtoTta 0.5-16 Ky,
[yCKOBOW MOMEHT 150 % o1 1.0 'y, (SVC)

180 % o1 0.0 'y, (VC) (HenpumeHmMMo K Mmogenam cepum LCI(S))

[OunanasoH ckopocTen 1:200 (SVQ)
11000 (VC) (HenpumeHmnMo K mogenam cepum LCI(S))

TOUYHOCTb OTOBPAXKEHUS Lindposoe 3apaHume: 0.01 'y
BbIXOAHOWM YacTOThI AHanorosoe 3agaHune: MakcrMasrbHaga JactoTa X 0.2 %

TOYHOCTb MOCTOAHHOM cKopocTh | 0.5 % (SVC)

YBenuueHue momeHTa (U/f) ABTOMaTMYeCKoe
Py4Hoe 0.1..20 %

XapakTepucTtmnka Mpamaq

3aBucmmMocTtun U/f KBagpaTtuyHaa

JloMaHasa No HECKOMbKMM TOYKaM
Pa3penbHbIn

XapaKTepucTmka pasroHa/ NunHenHaq
3amMenneHnsa S-o6pa3Has
yeTbipe BpeMeHU pasroHa/3amenneHus (0.0..6500 c)

DyHKuma AVR ABTOMaTU4YeCKas CTabunnsaums BbIXOOHOMO HampsKeHus

®unbtp OMC BcTpoeH

DyHKLUOHaNbHbIE BO3SMOXXHOCTU

MNaHenb ynpaBneHua CbeMHasa oo 10 M

YnpaBneHwe B BEKTOPHOM Mo ckopocTU/MO MOMEHTY

pexxnme

BcTpoeHHble pacluvpeHHble 2 TariMepa, CHETYUMK UMMYbCOB, ASIMHbI, PAaCCTOAHUS, 2 Habopa NapaMeTpPoB ANa
PYHKLMN OBYX Pa3HbIX a/1eKTpoABuraTene, BUpTyasbHOe pefe 3a4ePXKKM BpeMeHU, ObicTpoe

orpaHuyeHmne Toka, OTCIEXMBaHME CKOPOCTU rnepen 3arnyCcKoM, BCcTpoeHHoe M-
perynupoBaHue, dyHKLMSA aBTOMaTUYECKOro OCTaHOBa Npeobpa3oBaTensd 4acToTbl Mo
OOCTUMXKEHNW 3aaHHOIro BpeMeHu, KoMneHcauna OTKJIOHeHUA CKOPOCTH, BbI3BBaHHOTO
MOBbILLEHWEM Harpy3ku, GYHKLMA yrpaBieHna 4YacToTon KonebaHni (MpuMeHaeTca B
060pyAO0BaHUM HAMOTKM TEKCTUNTbHOW HUTW)

OuHamMuyeckoe TOPpMOXXeHMne TopMo»(eHme MOCTOAHHDbIM TOKOM

TONYKOBBIN PEXUM Owrana3oH yacTtoTbl: 0.0..MaKCcuManbHasg YacToTa
OTaenbHoe BpeMs pa3roHa/3amMenneHns AN TONYKOBOrO pexkmma

MpocTton MNMJ1K 3afaHue CKOPOCTU M BpeMeHU paboTbl Ha KaxXaon 13 16 cTyneHen
MHorocTyneH4aTbit PeXmum 3afaHue CKOPOCTU C LMPPOBLIX KIIEMM C MOMOLLbIO 16 KOMBUHaLMM
Nnna-ynpasneHve Peannsauma cucteMbl yripaBrieHus ¢ 2 gaT4rMkamMm obpaTHOM CBA3K




BesocTraHoBOYHas pa60Ta

Mpwy NponagaHUu NUTaHUS:
MeHee 15 Mc - HenpepblBHasa paboTa
6onee 15 Mc - aBTOMepe3anyck

CeTeBble MPOTOKONbI

Modbus RTU(RS-485) BcTpoeH, Profibus DP — onuwus

Onuum 1 akceccyapsbl

MaHenb, y,D,J'IVIHVITeJ'IbeIl;I Kabernb, MOHTaXXHbIW KOMMEKT, 3alUTHbIE MNOKPbITUA NNaT, NNaTbl
pacwnpeHna, 0oNoNHUTeNbHOe O60pyﬂ,OBaHl/Ie

3amTHble GYHKLMMU

[MoNHbIM KOMMAEKC + annapaTHaa 3awwmTa B Mmoaenax LCl ot 55 kBT v BbiLwe.
(OnumoHanbHoO ona mogenew o 55 kBT)

AnnapaTHaga 3allmMTa ocyLLecTBNAeT 60nee BbICOKOe 6bICTPOAENCTBME MPU TOKOBbIX
rneperpyskax no cpaBHEHWUIO CO CTaHAAPTHOW MPOrPaMMHOM 3aLLMTOMN.

3awmTHoe NOKpbITHE NnaT

C2C 6a3oBoe, C3C onums, kKoMnayHA (onums)

CTeneHb 3aLUuThl

IP20, IP54, IP55

YnpaBneHue

KaHanbl kKoMaHabl 3anycka

[NaHenb, KNeMMbl, ceTeBoM NpoTokon Modbus RTU(RS-485), Profiibus DP — onuma

3afjaHue 4acToThl

10 CTOYHUKOB 3aJaHUNS HaCTOTbl

3apjaHve MOMeHTa

10 TMNOB NCTOYHWMKOB 3a4aHUA BpallakLliero MOMeHTa

MNCTOYHUK NUTaHUA

+10 B DC; +24 B DC

Bxopgbl ynpaBneHus

Ona mopenen LCI:
6 umMdposbIx (S), PNP/NPN
2 aHanoroBbix (Al) ¢ gnanazoHom 0..10 B nnum

Ona mopenen LCI (S):
2 aHanoroBsbix (Al) c gnanasoHom 0..10 B
nnu 0/4..20 MA

0/4..20 MA 5 umdposbix (S), PNP
1 aHanoroBbin BXxog, (Al) ¢ ananasoHom -10..+10 MMMyNbCHbIX BXOOO0B HET
B

MIMMyNbCHbIX BXOLOB HET
onuymoHanbHo +1: (HDI) oo 100 KIy,

Bbixoabl yrnpaBneHmus

Ona mopenen LCI:

1 umndbposon (MO) 48 B 50 MA

MMMyNbCHbIX BbIXOAOB HET

onumoHanbHo +1: (HDO) go 100 Ky,

2 penenHbin (T, R) 250 B no 3.0 A

2 aHanoroBsbix (AO) ¢ ananasoHom 0..10 B nnun
0/4..20 MA

Ona monenen LCI (S):

1 penenHbin (R) 250 B o 3.0 A

1 aHanorosbi (AO) c onanasoHom 0..10 B
nnu 0/4..20 MA

Ycnoeus okpyxaioLuen cpeabl

MecCTo yCTaHOBKM

B nomelueHmH, BHe 30HbI 4ENCTBUS MPAMbIX CONMHEYHbIX nyqem, Mblf1A, arpeCcCcMBHbIX MA30B,
ropto4yero rasa, MacnsHOM B3BECH, napa, 6e3 BbINageHUa KoOHOeHcaTa

BbicoTa Had ypoBHEM Mop4

Huyke 1000 M Hag ypoBHeM Mopa (0T 1000 go 3000 M Npu CHMXEHHbIX HOMUHAMbHbIX
XapaKTepucTmKax)

TeMnepaTtypa OKpy»KatoLlemn
cpenbl

OT -10 fo +40 °C (aKcnnyaTalmsa CO CHMKEHHbBIMWU HOMUHANbHbBIMU XapaKTepuUcTukamu 1.5%
Ha Kaykablv rpagyc oo +50 °C)

OTHOCUTENbHAaA BNaXXHOCTb

OTHOCUTENbHAsA BNAXXHOCTb HMXKe 90%, 6e3 koHaeHcaumm

OxnaxgeHue

MpUHyAnTEnbHOE

Bunbpauuma

MeHee 5.9 m/c (0.6 g)

TeMnepaTypa XxpaHeHna

INSTART®
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BapuaHTbl NOAK/TIOYEHUS CUTOBbIX KJIEMM

L1 o— 0 R/L1 U/m
N o— 3 T/L3 ny
— LE VT2
MoakntovyeHme cUNoBbiX kKnemMm ana mogenen LCI-
TP
P+ PB
L1 o—0¢ R/L1 U/m1
N o——0 T/L3 Ny VIT2
L WiT3
Tﬁ =
MoakntoYeHme cnnoBbix knemm ana monenem LCI-
L1 o— o R/L1 U/m
N o————— o TIL3 ny VIT2
I LE WIT3
MNogkntoyeHme cnnoBbix kKnemMm ana mogenen LCI-
L1 o———0 R/L1 u/m1
L2 o—¢ S/L2 VIT2
ny
L3 00— T/L3 WI/T3
1
> E

MogkntoueHme cnnoBbix kKnemm ana mogenen LCI-

* Ona mogenen 0o 22 kBT (G) BKNKOYNTENbHO

** [Ina mopenen ot 30 kBT (G) BKNOUUTENBHO



L1
L2

L3

Myck
PeBepc

- oyHKUMSA -
- pyHKUMA -

- doyHKUMA -

3apgaTtyuk
cuUrHana Toka

o0——o0 R/L1 U/T1 ¢
o———0¢ S/L.2 VIT2 ¢
ny
o————0 T/L3 WI/T3 «
T) JT_ E
MNMogkntoyeHme cnnoBbix knemm ana mogenen LCI- -6

MopknoYyeHMe ynpasnsiowmx KJieMm

—— ¢ DCM
| S — Y
—— —9 82
— — 983
- g— Y

L~ &85

> ACM

o 10V
BHewHun
NoTEHUNOMETP  Al2
o ACM
y PE
o P24

M4y

Lindpp.
Lincop.
Lindpp.
Lincop.
Lindpp.

Bxoa 1
BXO[ 2
Bxoa 3
Bxoa 4

BXoa 5

AHanorosbIn
Bxopa 1

AHanoroebIn
BXxon 2

= AO1 ¢ MHgukaTop
Anqano;:s(ngm aHanorosoro
A ACM curHana
RA 8
PeneiHsbiii \ RC | WhavkaTop
BbIXOZ, curHana
RB
QO O
7
RS-485 SC*
Modbus RTU o,
PE 0—‘AL i
V V
Al2 AO1
| |

10



Ny

DCM AO1 Wnankatop

AHATIGIOBRIA aHanoroeoro

Myck " S1  Ludp. BXoa 1 BEXOR 1 AcM IE curHana

Pesepc " S2  Ludp. Bxog 2
- AO2 Wnankatop
BT R —— S3  Ludp. Bxoa 3 AHaJ;ilr)?: b'g aHanorosoro
A ACM curHana
- PyHKUMS - —— S4  Uudp. Bxog 4
RA
- pyHKUMS - —— S5  Ludp. Bxoa 5
i i . PeneiiHblit RC WhHamkaTop
Ay HRL(E §6  Uucbp. 8xon 6 BbIXO[, curHana
RB
)
3apatunk Al AHanorosbiin
cvrHana Toka ACM BXoa 1 TA
PeneiHbiii TC WHavkaTop
BbIXO curHana
10V A B
BHeLwHwniA Al AHanorosbli I °
noTeHUnomeTp BXxoA 2
ACM L y MO1
Udhp. BbIXOA
PE C OTKPLITBIM } N ( i;gaiﬂgw:"ﬁ:
Konnektopom H y P
DCM
3agaTtunk ﬂ Al3 AHanorosbIn
cvrHana Toka ACM Bxoa3 SG+

RS-485
Modbus RTU ¢4

o P24
PE
\ \ \ \ ON PNP
(@]
E Al Al2 AO1 AQ2 485
o o o o
I I I I OFF NPN

|cnoT ans nnat paciumpenusi MY LCI|

N



S.

MaccorabapuTHbie XapaKTepPUCTUKMU

INSTART

Mopenb 1,2 Mopenb 1,2 Mopenb 3 Mopenb 4,5 Mopenb 6,7 Mopenb 8 - 12
LCI (S) LCI LCI LCI LCI LCI
. r .65
eI N— ]
N
| :
208 [ -
- o0 m L]
(AN =D
! n OOORAWGHHGRHNAHA AR
! | | COER |
M
Bec Fa6apuTHblie pa3zMepbl, MM Cnoco6
Tunopasmep Mopenb (HeTTO), Tun Kopnyca
MOHTaXa
Kr 11} B r d
LCI-G0.4-1
LCI-G0.55-1
15 105 162 150
LCI-G0.75-1
LCI-G1.5-1
LCI-G2.2-1 2 ns 220 150
]
LCI-G0.4-2B / LCI-G0.4-2B (S)
LCI-G0.75-2B / LCI-G0.75-2B (S) 15 106 163 144
LCI-G1.5-2B / LCI-G1.5-2B (S)
LCI-G0.55-2B 2 n8 185 106
LCI-G2.2-2B (S) 35 ns 220 142
LCI-G2.2-2B _ | HacTeHHbIl
2 35 160 247 179 5 [MnacTtmMaccoBbIn
LCI-G4.0-2B
LCI-G0.4-3
1 LCI-G0.75-3 15 n8 185 157
LCI-G1.5-3
LCI-G2.2-3
2 LCI-G4.0-3 2 160 247 177
LCI-G5.5-3
LCI-GO.75-4B (S)
LCI-G1.5-4B (S)
1 15 106 163 144
LCI-G2.2-4B (S)
LCI-G4.0-4B (S)
INSTART® 12



Bec Fa6apuTHble pa3Mmepbl, MM Cnoco6
Tunopasmep Mopenb (HeTTO), Tun Kopnyca
MOHTa)ka
Kr L B r d
LCI-G0.4/P0.75-4B
LCI-G0.75/P1.5-4B
1 LCI-G1.5/P2.2-4B 2 18 185 157
LCI-G2.2/P4.0-4B
5
LCI-G4.0/P5.5-4B
LCI-G5.5/P7.5-4B
2 LCI-G7.5/P11-4B 35 160 247 177 MnacTtmMaccoBbIN
LCI-G11/P15-4B
LCI-G15/P18.5-4B
HacTteHHbIn
3 LCI-G18.5/P22-4B 6.2 220 321 197 6
LCI-G22/P30-4B
LCI-G30/P37-4
4 16.2 220 410 228 8
LCI-G37/P45-4
5 LCI-G45/P55-4 25 255 455 236 9
LCI-G55/P75-4
6 30 280 580 290
LCI-G75/P90-4
LCI-G90/P110-4 45
7 300 680 325
LCI-G110/P132-4 47 n
LCI-G132/P160-4 71 360 680 325
8 LCI-G160/P185-4 71.3
420 840 325
LCI-G185/P200-4 733
LCI-G200/P220-4 102.5
9 LCI-G220/P250-4 104 540 925 380 MeTannunyeckmin
LCI-G250/P280-4 104.4 12
LCI—GZBO/P3'|5—4 147 HacTteHHOo-
10 640 1035 390 .
LCI-G315/P355-4 150 HanobHbIN
LCI-G355/P400-4
230
n LCI-G400/P450-4 860 1200 400
LCI-G500-4
280 15
LCI-G630-4
12 LCI-G700-4 1200 1255 600
300
LCI-G800-4
LCI-G18.5-6
LCI-G22-6
5 LCI-G30-6 25 255 455 235 9 MnacTMaccoBbIn
LCI-G37-6
LCI-G45-6
LCI-G55-6
6 LCI-G75-6 30 280 582 295 HacTeHHbIN
LCI-G90-6
n
LCI-G110-6
7 47 300 715 323 MeTannunyeckmim
LCI-G132-6
8 LCI-G160-6 55 360 690 330
LCI-G200-6
9 733 420 840 334 12
LCI-G220-6
[NpeobpazoBaTenn YactoTbl cepum LCI 13



Bec Fa6apuTHble pa3mepbl, MM Cnoco6
TunopasmMep Mopenb (HeTTO), Twvn Kopnyca
MOHTa)ka
Kr w B r d
LCI-G250-6
120 540 1035 390
LCI-G280-6
10 LCI-G315-6 12
LCI-G355-6 147 640 1035 390
LCI-G400-6
LCI-G500-6
n 230 860 1200 400 MeTannnyeckmin | HacTeHHbIN
LCI-G630-6
LCI-G700-6
LCI-G800-6 280 1200 1258 600 15
12 LCI-G900-6
LCI-G1250-6
300 1200 1528 600
LCI-G1400-6
INSTART® 14



6. AKceccyapbl

6.1 NaHenb ynpasneHus

LCI-KP-S pna mogeneun cepuum LCI (S) LCI-KP pna mopgeneun cepuu LCI
rl rt
I = am
_ g | L
micrx cton Tonu, anipfsw'c. |:] D _e & Eﬁ :B o
MEHIO N |
_ B OO0 |l
feEol . [ D EI D -
L ) [ —_—
=E ok S 7] I i
- . v
=
Fa6apuTHbie pa3Mepbl, MM YcTaHOBOYHbIE pa3Mepbl, MM
HaunmeHoBaHue
w B r n B1 rn
LCI-KP-S 72 100 36 70 92 135
LCI-KP 60 20 335 - - 18

6.2 MOHTa)XHble KOMMJIEKTbI U yaAnnHunTellibHble Kabenun

BHewHun Bua, O603HauvYeHue OonucaHue

IN-EC YOnnHUTENbHbIM Kabenb ana naHenu (1-10 meTpos)

MoHTaHbIM KoMnnekT gna naHenu LCI-KP-S.

CoBMecTuM ¢ Mmogenamm cepum LCI (S).

LCI-MK-S BkntouaeT B ceba MoOHTaxkHyto pamky LCI-MF-S ona naHenu, yanuHUTEbHbIN
kabenb IN-EC 0o 10 M, a Takxke aganTtep LCI-TB.

B 6a30BYyt0 KOMMIeKTaLMo BXOAUT CTaHOAPTHbIN Kabesnb 2 M ¢ pa3beMoM RI45.

MOHTaHbIM KoMnneKT ana naHenu LCI-KP.
//—&
‘\ CoBMecTUM ¢ Mogenamm cepum LCL.
AJ LCI-MK BkntouaeT B ceba MOHTaxkHyto pamky LCI-MF ona naHenu n yaIMHUTENbHbIN
q,

kabenb IN-EC 0o 10 m.

(

B 6a30BYyt0 KOMMEKTAL MO BXOAUT CTaHOAPTHbLIN Kabenb 2 M ¢ pa3beMom RI45.

LCI-MF LCI-MF-S LCI-TB
B | |"' _M’_‘ A1

ar

(A
. oo
iy

8
B
&
8

Fant
o
Vi r
_——
Fa6apuTHblie pa3Mepbl, MM YcTaHOBO4YHbIE pa3Mepbl, MM
HanMmeHoBaHue
w B r LL1 B1 mn
LCI-TB 25 36 22.6 4.8 30 12.8
LCI-MF-S 100 153 19 90 130 13
LCI-MF 92 135 215 85.7 122 17.3
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7. JonosIHUTeNbHbIE onuuu
7.1 NMnaTbl paclwupeHus

B npeo6bpa3oBaTene yactoTbl cepumn LClI MOXHO peanm3oBaTb BEKTOPHOE yrpaBfeHMe C 3aMKHYTbIM
KOHTYPOM ABUIraTENAMM C Pas3INUYHOM Harpy3Kom, Mpu NOMOLLM OaTYMKOB MOMOXEHUA PA3TNYHbIX TUMOB.
B naHHOWM cepumn ocyLlecTBNeHa NogoepXKKa MHKPEMEHTallbHbIX DHKOLEPOB.

Ona nopkntodeHnsa guddepeHUManbHOro aHkohepa MpUMeHUMa nfata paclunpeHua (ToNbko And
TUNopasMepa 2 1 BbiLle):

LCI-PG1
LCI-HDI
LCI-HDO
LCI-DP
LCI-PG1
e ‘ - e
FsssERRRN
LCI-PG1 MnaTta pacwmnpeHnsa gnsa MopoepykmBaeT anddepeHuUmanbHbiM BXogHOM curHan A, B,
MHKPEMEHTaNIbHOIo 3HKOoAEPaA Z, A B,Z
c onddepeHuUManbHbIMK MakcummManbHaga YacTtoTta: 100 Ky,
BbIXO4aMM Hanps»eHue nutanus: 5/12 B (B 3aBMcMMOCTH OT
nonoxxeHusa pxemnepa J1)
MopooepxkmnBaeTca B MOL4eNaAX TUNopasMepa 2 U BblLle.
LCI-HDI [MnaTa pacwmnpeHns MnaTa pacwupeHns Ang 3agaHusa ornopHOM 4acToThl
MMMNY/bCHbIX BXOO0B npeobpasoBaTend MMMNYAbCHbIM CUrHanoM o 100 Ky,
Mopnep>kmnBaeTca BO BCeM MofenbHOM psany cepum LCI.
LCI-HDO [NnaTta pacwmnpeHma [MnaTta pacwmpeHna ona BbiBoga TpPebyeMblX NMokasaTenem
MMMYbCHbIX BbIXOLOB npeobpasoBaTensa UMMYAbCHbIM curHanom o 100 Kl u,.
MNopaep»mBaeTcs BO BCeEM MoAeNbHOM paay cepun LCI.
LCI-DP MnaTta pacwmpeHna oag MNonpep>krBaeTca B MOAeNax TUMopasMepa 2 U BblLle.
noaaep»km npotokona Profibus | Ona MY cteneHun 3awmThl IP54 nogaepykmBaeTca B MO4eNax
DP. C MoLHOCTbIO oT 5.5 KBT

INSTART® 16



7.2 NMoKpbiTUE JTAKOM U KOMMNayHAOM

Ba3oBoe nokpbiTMe nedaTHbIX NaT - knacc C2C: NpUMMeHaeTCca B MecTax C HOPMalibHbIM YPOBHEM
3arpa3HAOLWMX BELLECTB.

Mpw paboTe 060pPyOOBaHMA B IKCTPEMalbHbIX (arpeccrBHbIX) pabouynx cpedax peKoMeHayeTcH
OOMONHUTENbHANA 3allMTa — CcreumalibHoe MOKPbITUE MeYaTHbIX MAaT JTaKoM UK KOMMayHAOOM.
HaHHaga onuma aendaeTca Hanbosee oNnTUManbHOM ANa obecnedyeHna HaAeXXHOCTM PAabOoTbl HAaCTOTHbIX
npeo6pa3oBaTenen UMM yCTPOMCTB MNIaBHOIMO MyCKa B YXECTKMX YCITOBUAX U MPW BO3AEWNCTBUM OPYTUX
arpeccmBHbIX GaKTOpPOB (Bfara, Nbifib 1 T.M.).

CpaBHeHVIe MOKPbITUA MeYYaTHbIX MNAaT: JlaK U KOMNayHA4

Nak KomnayHa

MpeunmMyLwecTBa

Hewesne koMnayHaa [NoBbILWEHHAs YCTOMYMBOCTb K BNaYKHOW cpefe

[NoBblLLeHHaa MexaHn4ecKkasa yCTOI?I‘—Il/IBOCTb
KOMMOHEHTOB Ha NeYyaTHOM njaTe

NMpuMeHeHUue

B cyXxmx 3anblNeHHbIX MOMeLleHUax B noMeleHMAX ¢ NOBbILLEHHOW BMAYKHOCTbIO
N arpeccmBHoOM cpegom

MJ1ATbI C SALLUWMTHDBIM IMNMOKPBITMEM — 2TO AOCTYTTHAY
AJTbTEPHATUBA KJTACCY 3ALLNTDBI IP54

KomnayHa

Mpw paboTe o06OpPyOOBaHMA B IKCTPEMalbHbIX (arpeccrBHbIX) paboynx cpegax pekoMeHayeTcs
OOMOMHUTEeNbHAaA 3aluMTa: CcrneumanbHoOe MOKPbITME MedyaTHbIX MnnaT KoMMayHOoM. [laHHasa
onuma asngeTca Hambonee onNTMManbHOWM Onaa obecnedyeHUa HAOEXHOCTU pPaboTbl YaCTOTHbIX
npeo6pa3oBaTenien UMM yCTPOMCTB MN/1aBHOMO MyCKa B YXECTKMX YCIOBUAX U MPU BO3AENCTBUM OPYTMX
arpeccmBHbIX GaKTOpOB (Bfara, Nbijib 1 T.M.).

[NpenmylLLecTBa

[NoBbIlWLEHHAA MeXaHM4YyecKada yYCTOMUYMBOCTb: 3PPEKTUBHO
3alUMLL@eT OT BUBpaLmi, BO3HUKAIOLWKMX B NpoLecce paboThl OO

{’ Bbicokas TennooTaaya: yCTPOMCTBO He HarpeBaeTco \/
|

B MpoLecce aKcnyaTaumm

|-

//
7

\

[}

MpooneHue cpoka cny»6bl 06opyaoBaHMSA

©
©=>
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JNak

MoKpbITME NTaKOM pekoMeHayeTcd On49 npenoTBpalleHns MoBpeXaeHMn 1 gedopMaumin nnaTt npu
paboTe B 3amMblfIEHHbIX pPabounx cpedax. BHe 3aBUCHMMOCTM OT TAXKECTW Harpys3okK, OOMOJTHUTEIbHOe
3alWMTHOE MOKPbLITUE MO3BONAET HE TOJTIbKO MOBbLICUTb MPOYHOCTb PAAMOIIEMEHTOB, HO U MPOASUTD
CPOK CNy)X6bl 060pynoBaHMA B ULeNOM. JlakK HaOeXXHO 3allMuiaeT npeobpasoBaTtesb 4YacToTbl UMK
YCTPOMCTBO MMaBHOIO rnycka oT Mbifin, 4To obecnedmBaeT 6ecnepeboHyto paboTy NpPoM3BOACTBa.

[NpenMyLLlecTBa

YCTOMYMBOCTb K MblN

Bblicokasa MexaHU4ecKas MPOYHOCTb PAAUO3/IEMEHTOB
% Ha NeYaTHbIX NaaTax

0000000000000
0000000000000000000000

00000000000000000000000000

it
MpoaneHue cpoka cnyXbbl 060pya0oBaHMA
OF

7.3 MoXXapHbIN PEXUM

Mopgenu LCI, LCI(S), ocHalweHHble dyHKLMEN «[TOXXAPHbIN PEXMM», UMEIT OKOHYaHue «-FM»
cornacHo cuctemMe o603HaYeHUM, yKa3aHHOM B rnaBe 2, a UX ModeNbHbIN paa v MaccorabapuUTHble
XaPaAKTEPUCTUKM aHaANOMMNYHbl XapakTepuUcTukaM mMopenen LCl, He OCHAWEHHbIX MOXapPHbIM
pexmMoM. daHHaa OYyHKLMA MOXKEeT COBMECTHO MCMOMb30BATbCA B MOXapHbIX wWKadax Onsa
noofoepyXaHusa nognopa BoO34yXa, AbiMOydaneHusa, ynpaBfieHUa BbITHXHbIMWU BEHTUNATOPAMMU,
yrnpaBneHMa MNPOTUBOMOXAPHbLIMKU HacocaMu. B MOMEHT aKTMBaAUUKM MOXAPHOIMO pexmma
npeob6pasoBaTeslb YacTOThbl MPOAONMXAeT PaboTy, HECMOTPA Ha BO3HMKAtOLIME OLLNBKN.

B npeobpazoBaTenax YacToTbl C MOXKaPHbIM PEXMMOM TaKXKe MOXHO peanm3oBaTb GyHKLMIO «KOHTpOMb
BbIXOOHOM NTMHMM»: C 3aJaHHbIM MHTEPBaNoM BpeMeHu MY ByaeT NpoBepATb LLENTOCTHOCTb Kabena Mexxay
MY n anekTpogBuratenem. B cnyyae obpbiBa NMHUKM Ha gucrnnee MY BbICBETUTCA COOTBETCTBYIOLLAA
owmnbKa.

MoXkapHbl pexXuM npegnonaraet paboTy npeobpasoBaTend 4acToTbl pOaxe B ciydae
BO3HUKHOBEHUSA OLLMBOK.

BeHTnnatop
AblMoyAaneHus

BeHTunatop
noanopa

KnanaHbl gbiIMoyganeHus

¥
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NMpeobpa3oBaTenM 4acToTbl B kKopnycax |IP54 u IP55 npepHa3HadeHbl A4 3aKchnyaTaumm B
YCAOBUAX, FAe BO3MOXXHO BO34EWNCTBME Mbl/IN U BAaru.

Mopgenu IP54 MoryT paccMaTpuBaTbcs A8 NPUMEHeHMd B cpefaXxX C MOBbILLUEHHOM Ba)KHOCTbIO U
HanuymeM MblNu, rOe CyLWecTByeT BEPOATHOCTb MonagaHnsa 6pbi3r Ha Kopryc.

Mopgenu IP55 paccumTaHbl Ha 60/1ee BbICOKMIN YPOBEHb 3alMTbl OT BHELHWX BO3OEWUCTBUM U MOTYT
MnoaxoOuTb AN9 y4acTKOB C HEMOCPEeACTBEHHbIM BO3[4eNCTBMEM BOOSAHbBIX CTPYM HU3KOIo AaBeHus.

2 @3

r1

INSTART

L] TNHEEY KONDOREE CODNRRRT HAOVARD
[ ] TNNEE TN CODNRRRT N0RDCARD
. . L] 10000 ORTRRAR OCRRRNE NCAOOARR
[ L] TOONEEE KODDARE CODNRRTD D0EDVARD
+ + + -

TNNRID TCRDOOOE COCRNNEE RO A

r ] NPEAYMPEXAEHVE!
T vew s oty orcnounre
u G TSR A TGO e Mele S My
g1 * Snpesaerca oo KT TR
€ BbBOAHBIMM Knemmamu U, V, W

Mogenn B Kopnycax |P54/IP55 o6nafatloT TEMU >Ke TEXHWUYECKUMU XapaKTepUCTUKaMK, UYTO WU
CTaHOAPTHble MOoOeNun, NpeacTaBeHHble BrlaBe 2, HO OTNIMYAOTCA MaccorabapmTHbIMKM MOKasaTeNaMm
M KOHCTPYKTMBHbBIM MCMOSTHEHUEM.

w1 a2 7

|~

B1

INSTART

JiN

MPEAYNPEX/EHHE!
 1pexge dem CHTE KPBALKY, OTKIOHTE
HATPRXEHWE NWTIHHS W NOAOKAT He Mekee 5 MuHyT
% 3aNPEUAETCA CORAMHATS HCTOUHMHK THTAHAR
 BbIB0AHLMN KnewMamA U, V, W

[an &Y e
(e &N e

a1
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Maccora6apuTHble xapakTtepucTtuku LCI IP54, LCI IP55

Bec
Fa6apuTHble pa3Mepbl, MM Cnoco6
Mopenb (HeTTO),
r w B r d Twun kopnyca MOHTa)Ka
LCI-G0.75-4B IP54/IP55 3,6
LCI-G1.5-4B IP54/IP55 3,6
1325 252 177
LCI-G2.2-4B IP54/IP55 3,6
LCI-G4.0-4B IP54/IP55 38
LCI-G5.5-4B IP54/IP55 59
6
LCI-G7.5-4B IP54/IP55 6,1 174.5 310 187
LCI-G11-4B IP54/IP55 6,2
LCI-G15-4B IP54/IP55 9,4
LCI-G18.5-4B IP54/IP55 9,6 238 390 192
LCI-G22-4B IP54/IP55 10,5
LCI-G30-4 IP54/IP55 13
240 430 226
LCI-G37-4 IP54/IP55 129 7
LCI-G45-4 |P54/I1P55 18 275 480 226
LCI-G55-4 |P54/IP55 28,5
302 595 275 9
LCI-G75-4 |P54/IP55 29 MeTanaunyeckmnin | HacteHHbIN
LCI-G90-4 IP54/IP55 413
320 312 10
LCI-G110-4 IP54/IP55 413
LCI-G132-4 IP54/IP55 46,7 698
LCI-G160-4 IP54/IP55 69,9 382 321 n
LCI-G185-4 |P54/IP55 72
LCI-G200-4 IP54/IP55 101,8
LCI-G220-4 IP54/IP55 103,22 540 940 380
LCI-G250-4 IP54/IP55 1059
13
LCI-G280-4 |P54/IP55 127,8
LCI-G315-4 |IP54/IP55 127,8 640 1035 380
LCI-G355-4 |P54/IP55 1413
LCI-G400-4 |P54/IP55 -
LCI-G450-4 |P54/I1P55 - 860 1200 400 15
LCI-G500-4 IP54/IP55 -

INSTART"®
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8. lononiHUTenbHoe o6opypoBaHue

JononHutenbHoe o6opynoBaHMe K NpeobpasoBaTeIaM YacTOTbl MO3BOASET MaKCUMaNbHO 3GdEKTUBHO
MCNonb3oBaTb GYHKLUMOHAN YCTPOWCTB.

TopMo3HOM TopMO3HOWM MNpeobpazoBaTenb OunbTp dU/dt

pe3snctop MOAynb 4acCTOTbl
l o o l

A A ===
j( ] | ))L ° °
.
MOTOpPHbIN
opoccenb
CeTeBOM
apoccenb
OMC duneTp
[) (-]
INSTART j
n CUHYCHbIN
° ° 5 duneTp
[-) (-]
O
O||O0
|I:I| OJlO

MynbTbl yNpaBieHus

8.1 TopMoO3Hble MOAYNU

TopMO3Hble MoAynKn o6ecrneyrBatoT rnofady 3M1eKTPO3HEePrn, BbipabaTbiBaE€MOM MPU TOPMOXKEHUN

aNeKTpoaBMraTtend, Ha TOPMO3HOM PEe3UCTOpP, rapaHTUpysa cTabuibHylo paboTy npeobpasoBaTens
4acToTbl M APYroro o6opynoBaHUA.

TOpPMO3HOM MOoAy/ b LLMPOKO MCMOb3yeTcHa B CXeMax YyrpaBieHmnsa NMdTaMmm, NogbeMHbIMU KpaHaMU,
MPOM3BOACTBEHHbIMW  MEeXaHWM3MaMM, WAaXTHbIMU  MOObEMHbIMU  arperatammu, LeHTpudyramm,
HACOCHbIMMK arperatamMu ang HePpTAHbIX MECTOPOXAEHUM 1 ApP.

MNoa6op TOPMO3HOIo MoAyNs PEKOMEHAYeTCH OCYyLLEeCTBAATb MO HOMUHANbHOMY U MMKOBOMY TOKY.

TopMo3Hble Mmoaynu BU

TopMo3Hble Mogynn BU, MOMKMMO OCHOBHbIX GYHKLMM, TaKXKe MMetoT
BO3MOXXHOCTb paboTaTb B pexxmMMe «BedyLMn-BEOOMbIN».

Mopenb HoMMHanbHbIN TOK, A | MukoBbIN TOK, A
Ona mopenen MY HanpshkeHneM 400B
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

TopMO3HOM pe3ncTop obecredmBaeT BO3MOXXHOCTb BbICTPOM OCTAHOBKM 3/1€KTpoaBUraTensd B cy4dasx
TOPMOXEHUA C MOMOLLBIO MpeobpasoBaTesis 4YacToThl. B npouecce TOPMOXKEHUSA 3MeKTpoaBMraTens
M36bITOYHAA 3Heprvsa reHepupyeTcs Ha 3BeHe MOCTOSHHOro ToKa MpeobpasoBaTend 4YacToTbl, UTO
MOXET CrMpPOBOLMPOBaTb aBapMIMHOE OTK/IOUYEHME MpMBoOa Mo nepeHanpsxeHuto. 19 paccemBaHus
M3BbITOYHOW IHEPIrUM U obecrnedeHna GecrnepeborHOW PaboTbl CUCTEMbI K 3BEHY MOCTOAHHOIO TOKa
npeobpasoBatend Yepes BCTPOEHHbIM UMM BHELWHWM TOPMO3HOW MOAY/b MOoAKItoYaeTCcad TOPMO3HOM
6MOK PE3NCTOPOB.

TOpPMO3Hble pPe3nCTopbl ABAAKOTCA OOMOMHUTENBbHOM OMUMEN M PEeKOMeHOylTCa K YCTaHOBKe npwu
Heo6XoAMMOCTK 3aMel/iIeHNsd TOPMOXKEHUS 3MIeKTPOABUraTeNil C TOPMO3HbIM MOMEHTOM M. 6oree
20% OT HOMMHaNbHOro MoOMeHTa M,

P

M

IBRC IBRA

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

- KepaMunyeckasa mogenb - AfTtoMUHMEBAA Moaefb

- Knacc 3awmTtbl: IPOO - Knacc 3awuntbl: IP54

TopMO3HOM pe3ucTop Heo6XxoAMM B cllydanx, Korga:
- HeobxoamMo 6onee adpPeKTUBHOE TOPMOXKEHUE;

- €CTb MHEPLIMOHHAA HarpysKka Ha a/1eKTpoaBuMraTersy;

- CYLLLeCTBYET BO3MOXHOCTb MepeHanpaeHms.
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8.3 Tabnuua noa6opa TOPMO3HbIX MOAYJ/IEU U KEPAMUUYECKUX TOPMO3HbIX

pe3ucTopoB
PeKOMer.yeMoe TOPMO3HOE conpoTuB/ieHUne peKOMeHHyeMoe TOPMO3HOE conpoTuBieHune
Aanda Hacocos, BEHTUNATOPOB, TOKAPHbIX U AnAa KpaHoOB, NOoAbeMHbIX MexXaHu3MmoB,
¢pe3eprlX CTaHKOB, AbIMOCOCOB U Nnp. KOHBeﬁepOB
(K., < 1.0, MB < 10 %) (13 <K, 514 30 <MB s 40 %)
Mopenb
UTorosoe UTorosoe
Kon- Kon-
Mopenb 3HayeHue Mopenb 3HayeHue
Moayne pesucTopa 5:_’: Mogyne pesucTopa Ec',r*
‘| om | kBT ‘| OM | KBT
é%'f%*‘ZB(S) /LCl- | Berpoen | 1BRC-600-160-1P00 | 1| 600 | 016 | Berpoen | 1BRC-600-160-1P00 | 2 | 300 | 032
LCI-G0.55-2B Berpoen | 505 220400 1 | 250 | 0.4 | BctpoeH | IBRC-180-600-1PO0 | 1 | 180 | 06
é%'fs?z'és‘zB(S) /LC- | Berpoen B ag 220400 1 | 250 | 04 |Bcrpoen | IBRC-180-600-1P00 | 1 | 180 | 06
5%2135‘25(5) /LCl- | Berpoen | IBRC-120-250-1P00 | 1 | 120 | 025 | Berpoen | 1BRC-75-1200-1P00 | 1 | 75 | 12
53'5?2232'28(5) /LCl- | Berpoen | IBRC-80-400-1P00 | 1 80 | 0.4 |Bcrpoen | IBRC150-600-1P00 | 3 | 50 | 18
LCI-G4.0-2B BcTpoeH | IBRC-80-400-IP00 | 2 | 40 | 0.8 | BctpoeH | IBRC-15-2000-1P00 | 2 | 30 | 4.0
LCI-G0.4/P0.75-4B | BcTpoeH | IBRC-400-80-IPO0 | 4 | 1600 | 0.32 | BetpoeH | IBRC-600-160-IPO0 | 2 | 1200 | 0.32
LCI-G0.75-4B(S) BcTpoeH | IBRC-400-80-IPO0 | 2 | 800 | 016 | BctpoeH | IBRC-600-160-1P00 | 4 | 600 | 0.64
LCI-GO.75/P1.5-4B Bctpoer | IBRC-400-80-IPO0 | 2 | 800 | 016 | BeTpoeH | IBRC-600-160-1P00 | 4 | 600 | 0.64
LCI-G1.5-4B(S) BcTpoeH | IBRC-200-160-1P00 | 2 | 400 | 032 | Betpoen | IBRC-150-600-1P00 | 2 | 300 | 12
LCI-G1.5/P2.2-4B BcTpoeH | IBRC-200-160-1P00 | 2 | 400 | 032 | Betpoen | IBRC-150-600-1P00 | 2 | 300 | 12
LCI-G2.2-4B(S) BcTpoeH | IBRC-600-160-IP00 | 2 | 300 | 032 | Betpoen | IBRC-180-600-1P00 | 4 | 180 | 2.4
LCI-G2.2/P4.0-4B BcTpoeH | IBRC-600-160-IP00 | 2 | 300 | 032 | Betpoen | IBRC-180-600-1P00 | 4 | 180 | 2.4
LCI-G4.0-4B(S) BcTpoen | IBRC-180-600-IP00 | 1| 180 | 06 | Bctpoen | |pag 20 1009 4 | 120 4
LCI-G4.0/P5.5-4B BcTpoen | IBRC-180-600-IP00 | 1 | 180 | 06 | Betpoen | (Bag 12071000 4 | 120 | 4
LCI-G5.5/P7.5-4B Bcrpoen | |BRC-120-1000- 1 | 120 | 1.0 | Berpoen | |BRC-40-2500- 2 80 | s
IPOO IPOO
LCI-G7.5/PT1-4B Bctpoen | IBRC-180-600-1PO0 | 2 | 90 | 12 | Berpoew | IBRC-15-2000-1P00 | 4 | 60 | 8
LCI-GT1/P15-4B Bctpoen | |BRC-120-1000- 2 | 60 | 20 | Bcrpoen | |BRC-40-2500- 4 | 40 | 10
IPOO IPOO
LCI-G15/P18.5-4B BcTpoen | |Bas 402500 1 40 | 25 | Berpoen | |BRS40-2300- 6 | 27 | 15
LCI-G18.5/P22-4B BcTpoen | IBRC-180-600-P00 | 5 | 36 | 30 | BY7199 [iBRCas2000-P00 | 6 | 225 | 12
LCI-G22/P30-4B Berpoen | 551201000 4 | 30 | 40 |BY290 iBrc33000-P00 | 6 | 18 | 18
IBRC-40-2500- BU-200- | IBRC-40-2500-
LCI-G30/P37-4 BU-50 58S 2 | 20 |50 B 58S 12 | 133 30
LCI-G37/P45-4 BU-50 |Bag 2072000 3 |66 | 60 |BY299" [1Brcm3000-1P00 | 9 no| 27
LCI-G45/P55-4 BU-I00 | |BRS40-2500- 3 | 133 | 75 |BY200 igressooopoo | 12 | 9 | 36
LCI-G55/P75-4 BU-100 | IBRC-11-3000-1P00 | 4 1 12 | BY200- igremz000-1P00 | 15 | 66 | 45
LCI-G75/P90-4 BU-00 | |BRS40-2500- 5 8 | 125 | BY400 |iBrcmzoo0-poo | 18 | 55 | 54
LCI-G9O/PTI0-4 BU-200 | |BR540-2500- 6 | 66 | 15 |BYEOO iBrcmz000-1P00 | 24 | 412 | 72
LCI-GTI0/P132-4 BU-200 |IBRC-T-3000-P00 | 8 | 55 | 24 |BY®99" l1grems000-1p00 | 30 | 33 | 90
LCI-G132/P160-4 BU-200 | IBRC-11-3000-1P00 | 10 | 44 | 30 | 257499 1Brcm-3000-1P00 | 30 | 33 | 90
LCI-G160/P185-4 BU-200 | |BRS 402300 n | 36 | 275 - - - ; ;

*Moa6op TOPMO3HbIX PE3UCTOPOB BbIMOMTHASTCA MO pexxmmy G.

Mogenwu cBbile 185kBT B 06LLENPOMbILLNIEHHOM pexxmMme 1 Bce Mogenun Ha 690 B — no 3anpocy

* BO3MOXKHbl pasnnyHblie crnocobbl coefnHeHUA TOPMO3HbIX PEe31CTOPOB (I'IOCJ'Ie,EI,OBaTeﬂbHOQ, napannesbHoe, CMeLLJaHHO@)

MpeobpazoBaTenn YactoTbl cepum LCI
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8.4 Ta6bnuua noa6opa TOPMO3HbIX MOAYNen U aNloOMUHUEBbIX TOPMO3HbIX
pe3ucropos

PekoMeHayeMoe TOpMO3HOEe ConpoTUBneHue ana
HacoCoB, BEHTUNATOPOB, TOKAPHbIX U ¢pe3epr|x
CTaHKOB, AbIMOCOCOB U Nnp.

PekoMeHayeMoe TOpPMO3HOEe COornpoTUBAeHue ans
KpaHOB, NoAbeMHbIX MEXaHU3MOB, KOHBeﬁepOB

(K. <10,MB <10 %) (1.3 =K, $14,30 <MNB < 40 %)
Mopenb P
Kon- UTorosoe Kon- | UTorosoe
Mogaynb Mopenb BO* 3HavYeHue Moaynb Mopenb Bo* 3HauyeHue
pesucropa pesucrtopa
LT, oM KBT LT, Om | KBT
LCI-G0.4-2B(S) IBRA-500-60- IBRA-300-300-
BcTtpoeH 1 500 0.06 | BctpoeH 4 75 12
/ LCI-G0.4-2B IP54 P54
IBRA-500-60- IBRA-500-300-
LCI-G0.55-2B BcTpoeH 2 250 0.12 BcTpoeH 2 250 0.6
P54 IP54
LCI-GO.75-
IBRA-500-60- IBRA-90-400-
2B(S)/ LCI- BcTpoeH 2 250 0.12 BcTpoeH 2 180 0.8
P54 IP54
G0.75-2B
LCI-G1.5-2B(S) / IBRA-350-100- IBRA-300-300-
BcTpoeH 3 n7 0.3 BcTpoeH 4 75 1.2
LCI-G1.5-2B P54 IP54
LCI-G2.2-2B(S) IBRA-90-400- IBRA-120-
BctpoeH 1 920 0.4 BctpoeH 2 60 2.0
/LCI-G2.2-2B IP54 1000-IP54
IBRA-90-400- IBRA-120-
LCI-G4.0-2B BcTtpoeH 2 45 0.8 BecTtpoeH 4 30 4.0
IP54 1000-1P54
LCI-GO.4/ IBRA-2000-60- IBRA-1200-
BcTpoeH 1 2000 0.06 | BcTtpoeH 1 1200 | 0.3
PO.75-4B IP54 300-1P54
LCI-GO.75- IBRA-2000-60- IBRA-1200-
BctpoeH 2 1000 0.12 BctpoeH 2 600 0.6
4B(S) IP54 300-1P54
LCI-G0.75/P1.5- IBRA-2000-60- IBRA-1200-
BcTpoeH 2 1000 0.12 BcTpoeH 2 600 | 0.6
4B P54 300-1P54
IBRA-500-300- IBRA-300-300-
LCI-G1.5-4B(S) | BcTtpoeH 1 500 03 BcTpoeH 4 300 12
IP54 IP54
LCI-G1.5/P2.2- IBRA-500-300- IBRA-300-300-
BctpoeH 1 500 0.3 BctpoeH 4 300 12
4B IP54 P54
IBRA-350-100- IBRA-1200-
LCI-G2.2-4B(S) | BcTpoeH 4 350 0.4 | BcTpoeH 6 200 | 1.8
P54 300-1P54
LCI-G2.2/P4.0- IBRA-350-100- IBRA-1200-
BcTtpoeH 4 350 0.4 BctpoeH 6 200 1.8
4B P54 300-1P54
IBRA-180-1000- IBRA-120-
LCI-G4.0-4B(S) | BcTpoeH 1 180 1.0 BcTpoeH 4 120 4
IP54 1000-IP54
LCI-G4.0/P5.5- IBRA-180-1000- IBRA-120-
BctpoeH 1 180 1.0 BctpoeH 4 120 4
4B P54 1000-IP54
LCI-G5.5/P7.5- IBRA-120-1000- IBRA-40-2500-
BcTtpoeH 1 120 1.0 BcTtpoeH 2 80 5
4B IP54 IP54
LCI-G7.5/PT1- IBRA-180-1000- IBRA-120-
BcTpoeH 2 90 2.0 BcTpoeH 6 60 6
4B IP54 1000-IP54
IBRA-120-1000- IBRA-20-5000-
LCI-G11/P15-4B | BcTpoeH 2 60 2.0 BctpoeH 2 40 10
P54 IP54
LCI-G15/P18.5- IBRA-40-2500- IBRA-7.5-
BcTpoeH 1 40 25 BcTpoeH 4 30 12
4B IP54 3000-1P54
LCI-G18.5/P22- IBRA-120-1000- IBRA-50-7000-
BcTpoeH 4 30 4.0 BU-100-4 2 25 14
4B IP54 |P54
LCI-G22/P30- IBRA-120-1000- IBRA-9-11000-
BcTtpoeH 4 30 4.0 BU-200-4 2 18 22
4B IP54 IP54
IBRA-20-5000- IBRA-7.5-
LCI-G30/P37-4 | BU-50 1 20 50 BU-200-4 8 15 24
IP54 3000-1P54
INSTART® 24



IBRA-8-3000- IBRA-33-
LCI-G37/P45-4 | BU-50 16 60 | BU-200-4 3 no| 33
IP54 11000-I1P54
IBRA-40-2500- IBRA-9-T1000-
LCI-G45/P55-4 | BU-100 133 75 | BU-200-4 4 9 | 44
IP54 IP54
IBRA-20-5000- IBRA-50-7000-
LCI-G55/P75-4 | BU-100 10 10 | BU-200-4 7 | 714 | 49
IP54 IP54
IBRA-8-3000- IBRA-50-7000-
LCI-G75/P90-4 | BU-100 8 12 | BU-400-4 10 5 | 70
IP54 IP54
IBRA-20-5000- IBRA-9-11000-
LCI-G90/P110-4 | BU-200 6.6 15 | BU-600-4 8 45 | 88
IP54 IP54
LCI-G110/P132- IBRA-11-10000- IBRA-33-
BU-200 55 20 | BU-600-4 10 | 33 | M0
4 IP54 11000-I1P54
LCI-G132/ IBRA-9-11000- IBRA-33-
BU-200 45 22 | BU-400-4%2 10 | 33 | M0
P160-4 IP54 11000-I1P54
LCI-G160/ IBRA-11-10000-
BU-200 367 30 - - - - -
P185-4 IP54

*Moa6op TOPMO3HbIX PE3UCTOPOB BbIMOMTHASTCA MO pexxmmy G.

Mogenwu cBbile 185kBT B 06LLENPOMbILLIEHHOM peXxxmMme 1 Bce Mogenn Ha 690 B — no 3anpocy

* BO3MOXXHbl pasnnyHble crnocobbl coegnHeHus TOPMO3HbIX PEe31CTOPOB (nocnenosaTeanoe, napannesibHoe, CMeLLJaHHOe)

MpeobpazoBaTenn YactoTbl cepum LCI
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8.5 CeTeBble 1 MOTOPHbIE Apoccenu

CeTeBble [APOCCENN MUCMOMb3YTCA [O/19 CHUMXEHUA 6POCKOB TOKOB BXOAHOM LIEMW 4YacTOTHOTrO
npeobpasoBaTens, MNpW KonebaHMax HanpakeHUa B CeTW, a Takke [ON9 CHMXKeHUda Bbibpoca
FapMOHUYECKMX UCKaXEHMI B ceTb OT NMpeobpasoBaTtesd 4acToTbl.

MoTopHble gpoccenu npefHasHayvyeHbl 419 CHUXEHMS CKOPOCTU HAapaCcTaHMS BbIXO4HOMO HaMpPsaXeHUs
Ha BbIXO4E 4YaCTOTHOrO MPeoBpPa30BaATENS, CHVKAIOT BbIGPOCHI HAaMPSAXXeHUA Ha KNeMMax OBuratend
MPW MCNONb30BaHWUM MOTOPHOIO Kabena ANMHOM cBbille 40-60 MeTPOB. TaKyKe CHUMYKAOT PUCK MOSTOMKM
BbIXOOHbIX CUOBbLIX Llenen Npeobpa3oBaTend NpM aBapUNHbIX CUTyaLMAX: Mpob6oe n3onaumm oeuratens,
KOPOTKOM 3aMbIKaHUW.

CeTeBoi1 gpoccenb MoTopHbI gpoccenb

MapameTp CeTeBoOl gpoccenb MoTopHbIN Apoccenb
Pa6ouag yacToTa, 'y, 47 - 63 0-60
Owvana3oH MOLWHOCTK, KBT 2.2 ~ 630
Pabouee HanpsaxkeHue, B 3~400£10%
3~690+10%
MakcuManbHbIM TOK, A 1.5x IH (60 c)
Crnoco6 oxnaxkaeHus EcTecTBeHHOE BO3aYyLLIHOE
Paboyad TeMnepaTtypa oT -10 go +40 °C*
NcrnonHeHwe OTKpbITOE
CTeneHb 3aWmThl IPOO
PeXxnM paboTbl MponomKUTeNbHbIN

* BO3MOXXHOCTb MCMOb30BaHMA 00 +55 °C ¢ MOHMKeHMeM XapaKTepUCTUK Ha 2 %
8.5 CeTeBble DMC dUNbLTPLI

OMC oIunbTpbl  (QUABLTPbI  3MEKTPOMArHMTHOM  COBMECTUMOCTM) CAyXaT Anad  CHUMXKeHKd
BbICOKOYACTOTHbIX MOMeX B CeTb OT YacCTOTHbIX NMpeobpaszoBaTesnien A9 COOTBETCTBUA TpebyeMbiM
CTaHOapTaM ceTu.

INSTART
Ceresoi IMC bunso
Copra EF

Paboyasa TeMnepatypa oT -25 no +40 °C Paboyas yacTtoTa, 'y 50/60

CTeneHb 3aLuThl IPOO, IP20 Ownana3oH Mol HOCTK, KBT 0.75 ~ 630

Pexxmnm paboTbl MpoAomKUTENbHbIN 1~198-253 B (+5 % He 6onee 20 Mc)
Pabouee HanpaxeHMe, B

Crnoco6 oxna)kaeHua EcTecTBeHHOE BO3aYyLLHOE 3~ 342-440 B (+5 % He 60onee 20 Mmc)
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8.6 BbixoaHble CUHYCHble dunbTpbl U dunbTpbl dU/dt

BbIXOAHOW CUHYCHbIM PUNbTP NpefHasHadeH A9 CrAa)kKMBaHUS UMMYIbCHOMO HaMps»XeHUsa Ha
BbIXO[Ee 4YacTOTHOro npeobpasoBatena nyteM npeobpasoBaHuma LWNMM-curHana B cMHycouaanbHoe
HanNpaXxeHne ¢ MUMHUMaNbHbIMU FAPMOHUYECKMMIM UCKAXKEHNAMMU.

dunbtp dU/dt ncrnonb3yetca ONg CHUXEHWs HapacTaHusa HanpshkeHuda (dU/dt) v ymeHblueHus
MUKOBbIX MePeHaNPAXXeHMM Ha KNeMMax a/1eKTpoaBuraTens, BO3HMKaWmMx n3-3a LWNM.

BbIxogHOM CUHYCHbIA PUNBTP dunbTp dU/dt

MapameTp

BbIXOAHOW CUHYCHbI GUNbTP dunbTp dU/dt

[duana3oH Hanps»keHWs Ha Bxoae

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

Pa6oyasa yacToTa

50/60 'y,

Hecyuwaa yactoTta

3aBUCUT OT MOLLLHOCTM

MapeHwne HanpsykeHnsa

<4 % (Ha3[)

MakcuManbHbIN TOK, A

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

YCNoBMA OKpy»atoLLlen cpeabl

[MoMeLlLeHMs 3aKpbITble, B3pbiBOGE30MacHble, 6e3 arpeccMBHbIX MapoB 1 rasoBs, TeMnepaTtypa
oT -25 °C po +45 °C BnaxHocTb 0 80 % (6e3 koHAeHcaTa), fornycTrMasa Bubpaums oo 1.5g,
aTMocdepHoe aasneHmne OT 80 o 106 K3, BbicoTa Ao 1000 M Haf, ypOoBHEM Mops.

OnvHa kabena ot MY go dunbTpa

MuHmnManbHasa (o 5 M anga MowHocTh <90 KBT, oo 10 M Npu MolHocTK >90 KBT)

CTeneHb 3aLuThl

IPOO

Cnoco6 oxnaxaeHus

EcTecTBeHHOE BO3yLLHOE

OnuvHa kabenqa ot MY go 31,

100-300 M, aKpaHUpoBaHue

300 - 2000 M
He TpebyeTca
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8.7 Ta6bnuua noa6opa ceTeBbiX U MOTOPHbIX gpoccenen, IMC dunbTpoBs.,
BbIXOAHbIX CUHYCHbIX dUnbTpoB u dunbTpos dU/dt.

MouwHocTb, KBT . » BbixogHoOM
Mopenb Ce:::::b Mo:‘;’;:::‘ 9MC dunbTp CUHYCHbIN q)m:BTUp ;Tuldt
G P Ap Ap $unbTp ISINOF
LCI-GO.4-1 0.4 IEF-0.75/9-2 - -
LCI-GO.55-1 0.55 IEF-0.75/9-2 - -
LCI-GO.75-1 0.75 - IEF-0.75/9-2 - -
LCI-G1.5-1 15 IEF-1.5/16-2 - -
LCI-G2.2-1 22 - - -
LCI-GO.4-2B / LCI-
GO.4-28 () 0.4 IMF-2.2/51-4 IEF-0.4/5-2 ISINOF-1.5/3.8-4 IDUDT-15/5-4
LCI-G0.55-2B 0.55 IMF-2.2/51-4 IEF-0.75/9-2 ISINOF-2.2/6-4 IDUDT-1.5/5-4
LCI-GO.75-2B / LCI-
G0.75.28 () 0.75 IMF-2.2/51-4 IEF-0.75/9-2 ISINOF-2.2/6-4 IDUDT-1.5/5-4
LCI-G1.5-2B/ LCI- _
G15.28 (5) 15 i IMF-4.0/8.8-4 IEF-1.5/16-2 ISINOF-4.0/9-4 IDUDT-2.2/7-4
LCI-G2.2-2B/ LCI-
G2.2-28 () 22 IMF-5.5/13-4 ) ISINOF-5.5/13-4 IDUDT-4.0/10-4
LCI-G4.0-2B 4.0 IMF-7.5/17-4 ISINOF-7.5/18-4 | IDUDT-7.5/20-4
LCI-GO.4-3 0.4 IMF-2.2/5.1-4 IEF-0.4/5-2 ISINOF-1.5/3.8-4 IDUDT-15/5-4
LCI-GO.75-3 0.75 IMF-2.2/5.1-4 IEF-0.75/9-2 ISINOF-1.5/3.8-4 IDUDT-1.5/5-4
LCI-G1.5-3 15 IMF-2.2/5.1-4 IEF-1.5/16-2 ISINOF-1.5/3.8-4 IDUDT-1.5/5-4
LCI-G2.2-3 22 IMF-2.2/51-4 ISINOF-2.2/6-4 IDUDT-2.2/7-4
LCI-G4.0-3 40 IMF-4.0/8.8-4 - ISINOF-4.0/9-4 IDUDT-4.0/10-4
LCI-G5.5-3 55 IMF-5.5/13-4 ISINOF-5.5/13-4 IDUDT-5.5/15-4
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
LCI-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-15/3.8-4 IDUDT-1.5/5-4
LCI-GO.75-4B (S) 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
0.75 - 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
LCI-GO.75/P1.5-4B
- 15 ISF-2.2/5.8-4 IMF-2.2/5.1-4 IEF-1.5/5.0-4 ISINOF-1.5/3.8-4 IDUDT-1.5/5-4
LCI-G1.5-4B (S) 14 - ISF-2.2/5.8-4 IMF-2.2/5.1-4 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-2.2/5.1-4 IEF-1.5/5.0-4 ISINOF-1.5/3.8-4 IDUDT-1.5/5-4
LCI-G1.5/P2.2-4B
- 22 ISF-2.2/5.8-5 IMF-2.2/5.1-4 IEF-22/5.8-4 ISINOF-2.2/6-4 IDUDT-2.2/7-4
LCI-G2.2-4B (S) 22 - ISF-2.2/5.8-5 IMF-2.2/5.1-4 IEF-2.2/5.8-4 ISINOF-2.2/6-4 IDUDT-2.2/7-4
22 - ISF-2.2/5.8-5 IMF-2.2/5.1-4 IEF-2.2/5.8-4 ISINOF-2.2/6-4 IDUDT-2.2/7-4
LCI-G2.2/P4.0-4B
- 40 ISF-4.0/10.5-4 | IMF-4.0/88-4 | IEF-4.0105-4 | ISINOF-4.0/9-4 IDUDT-4.0/10-4
LCI-G4.0-4B (S) 40 - ISF-4.0/10.5-4 | IMF-4.0/88-4 | IEF-4.0105-4 | ISINOF-4.0/9-4 IDUDT-4.0/10-4
40 - ISF-4.0/10.5-4 | IMF-4.0/88-4 | IEF-4.0105-4 | ISINOF-4.0/9-4 IDUDT-4.0/10-4
LCI-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
LCI-G5.5/P7.5-4B
- 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
7.5 - 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
LCI-G7.5/P11-4B
- n ISF-11/26-4 IMF-11/25-4 IEF-11/26-4 ISINOF-11/24-4 IDUDT-11/30-4
n - ISF-11/26-4 IMF-11/25-4 IEF-11/26-4 ISINOF-11/24-4 IDUDT-11/30-4
LCI-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
LCI-G15/P18.5-4B
- 185 ISF-18.5/385-4 | IMF-185/37-4 | IEF-185/385-4 | ISINOF-185/39-4 | 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
LCI-G18.5/P22-4B
- 22 ISF-22/46.5-4 IMF-22/45-4 IEF-22/46.5-4 | ISINOF-22/48-4 | |DUDT-22/60-4
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22 - ISF-22/46.5-4 IMF-22/45-4 |EF-22/46.5-4 | ISINOF-22/48-4 IDUDT-22/60-4
LCI-G22/P30-4B
- 30 ISF-30/62-4 IMF-30/60-4 IEF-30/62-4 ISINOF-30/63-4 | IDUDT-30/80-4
30 - ISF-30/62-4 IMF-30/60-4 |IEF-30/62-4 ISINOF-30/63-4 IDUDT-30/80-4
LCI-G30/P37-4
- 37 ISF-37/76-4 IMF-37/75-4 IEF-37/76-4 ISINOF-37/76-4 | IDUDT-37/90-4
37 - ISF-37/76-4 IMF-37/75-4 IEF-37/76-4 ISINOF-37/76-4 IDUDT-37/90-4
LCI-G37/P45-4
- 45 ISF-45/92-4 IMF-45/90-4 |IEF-45/92-4 ISINOF-45/91-4 | IDUDT-45/120-4
45 - ISF-45/92-4 IMF-45/90-4 |IEF-45/92-4 ISINOF-45/91-4 | IDUDT-45/120-4
LCI-G45/P55-4
- 55 ISF-55/113-4 IMF-55/110-4 IEF-55/113-4 ISINOF-55/116-4 | IDUDT-55/150-4
55 - ISF-55/113-4 IMF-55/110-4 IEF-55/113-4 ISINOF-55/116-4 | IDUDT-55/150-4
LCI-G55/P75-4
- 75 ISF-75/157-4 IMF-75/152-4 IEF-75/157-4 | ISINOF-75/150-4 | IDUDT-75/200-4
75 - ISF-75/157-4 IMF-75/152-4 IEF-75/157-4 | ISINOF-75/150-4 | IDUDT-75/200-4
LCI-G75/P90-4
- 90 ISF-90/180-4 IMF-90/176-4 IEF-90/180-4 | ISINOF-90/181-4 | IDUDT-90/240-4
90 - ISF-90/180-4 IMF-90/176-4 IEF-90/180-4 | ISINOF-90/181-4 | IDUDT-90/240-4
LCI-G90/P110-4
- 10 ISF-110/214-4 IMF-110/210-4 IEF-110/214-4 | ISINOF-110/216-4 | IDUDT-110/250-4
10 - ISF-110/214-4 IMF-110/210-4 | |IEF-110/214-4 | ISINOF-110/216-4 | IDUDT-110/250-4
LCI-G110/P132-4
- 132 ISF-132/256-4 | IMF-132/253-4 | |EF-132/256-4 | ISINOF-132/262-4 | IDUDT-132/290-4
132 - ISF-132/256-4 | IMF-132/253-4 | |EF-132/256-4 | ISINOF-132/262-4 | IDUDT-132/290-4
LCI-G132/P160-4
- 160 ISF-160/305-4 | IMF-160/300-4 | |IEF-160/305-4 | ISINOF-160/317-4 | IDUDT-160/330-4
160 - ISF-160/305-4 | IMF-160/300-4 | |EF-160/305-4 | ISINOF-160/317-4 | IDUDT-160/330-4
LCI-G160/P185-4
- 185 ISF-185/344-4 | IMF-185/340-4 | |EF-185/344-4 | ISINOF-185/352-4 | IDUDT-185/390-4
185 - ISF-185/344-4 | IMF-185/340-4 | |EF-185/344-4 | ISINOF-185/352-4 | IDUDT-185/390-4
LCI-G185/P200-4
- 200 ISF-200/383-4 | IMF-200/380-4 | IEF-200/383-4 | ISINOF-200/413-4 |IDUDT-200/420-4
200 - ISF-200/383-4 | IMF-200/380-4 | |IEF-200/383-4 | ISINOF-200/413-4 |IDUDT-200/420-4
LCI-G200/P220-4
- 220 ISF-220/425-4 | IMF-220/420-4 | |EF-220/425-4 | ISINOF-220/449-4 | IDUDT-220/490-4
220 - ISF-220/425-4 | IMF-220/420-4 | |EF-220/425-4 | ISINOF-220/449-4 | IDUDT-220/490-4
LCI-G220/P250-4
- 250 ISF-250/484-4 | IMF-250/480-4 | |IEF-250/484-4 | ISINOF-250/484-4 | IDUDT-250/530-4
250 - ISF-250/484-4 | IMF-250/480-4 | |EF-250/484-4 | ISINOF-250/484-4 | IDUDT-250/530-4
LCI-G250/P280-4
- 280 ISF-280/543-4 | IMF-280/540-4 | |IEF-280/543-4 | ISINOF-280/531-4 |IDUDT-280/600-4
280 - ISF-280/543-4 | IMF-280/540-4 | |EF-280/543-4 | ISINOF-280/531-4 |IDUDT-280/600-4
LCI-G280/P315-4
- 315 ISF-315/605-4 | IMF-315/600-4 | IEF-315/605-4 | ISINOF-315/605-4 | IDUDT-315/660-4
315 - ISF-315/605-4 | IMF-315/600-4 | IEF-315/605-4 | ISINOF-315/605-4 | IDUDT-315/660-4
LCI-G315/P355-4
- 355 ISF-355/683-4 | IMF-355/680-4 | IEF-400/785-4 | ISINOF-355/666-4 | IDUDT-355/720-4
355 - ISF-355/683-4 | IMF-355/680-4 | IEF-400/785-4 | ISINOF-355/666-4 | IDUDT-355/720-4
LCI-G355/P400-4
- 400 | ISF-400/753-4 | IMF-400/750-4 | IEF-400/785-4 |ISINOF-400/754-4 |IDUDT-400/800-4
400 - ISF-400/753-4 | IMF-400/750-4 | |IEF-400/785-4 |ISINOF-400/754-4 |IDUDT-400/800-4
LCI-G400/P450-4
- 450 ISF-500/934-4 | IMF-500/930-4 | IEF-500/934-4 |ISINOF-450/820-4 |IDUDT-450/900-4
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MoaknouyeHne K npeob6pa3oBaTesIiM 4YacTOTbl, YCTPOMCTBAM MJIaBHOro nyckKa M wWkKadam
ynpaBneHus.

MY No3BONAIOT PaclMPUTb GYHKLMOHAN 060pya0BaHMA, peasim3ysd BO3MOXHOCTb ANCTaHLUMOHHOIO
yrnpaBrneHua.

- 0o 10 MeTpoB OT MPUBOAHOIrO 060PYAOBaAHMA — Moden MY ¢ NOTEeHUMOMETPOM,;

- 0o 50 MeTpoB oT NpuBoaHOro o6opynoBaHma — Mmogenm MY 6e3 noteHUMOMETPA;

TakyKe, B 3aBUCUMOCTU OT Modenmn MY, MOXXHO OCYLLECTBAATb MOHUTOPUHI MNapaMeTpoB,
perynpoBKy 060p0OTOB M 0TOBPaXKaTb COCTOSAHME 31eKTpoaBMraTens.

Knacc 3awmnTbl IP54.
— oOHOMeCTHble Y;
— OBYXMeCTHble Y,

— TpexMecTHble Y]
— YyeTblpexmecTHble Y.

Cron
Pee BMP Cron Pegepc
—

Moppo6Hee o NynbTax ynpasreHus Ha Youtube: Moppo6Hee o NynbTax ynpaBrieHUs B BKOHTaKTe:
https://youtu.be/pAWMHPNcHzI?si=V--C-J2MFGttOXe3 https;//vk.com/video/@instartinfo/all?z=vid

€0-204000724_456239040%2Fclub204000724

OcyLIecTBUTb 6bICTPbIA CAaMOCTOATE IbHbIN Noa6op:
https://rutube.ru/video/d25079a013623eb799bf4d4a0le7d5fe/ https://instart-info.ru/product-category/pulty-upravieniya/

30


https://youtu.be/pAwMHPncHzI?si=V--C-J2MFGttOXe3
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OBOPYOOBAHMUE INSTART

Cep|/|;| NCI TOpPMO3Hble MOLYN

TOpPMO3HbIe Pe3nCTopbI

CeTeBble 1 MOTOPHbIE Apoccenu

[poccenn nocTogHHOIro Toka
LiMpoYamnLLme BO3MOXKHOCTHA

BbixoaHble CUHYC-DUNBTPbI

BepLUMHA GYHKLMOHANBbHOCTH

DunbTpbl dU/dt

MaKCKMalibHaga d)yHKLLl/IOHaﬂbHOCTb CDV”—l prb| 3MC

BNJIBTEl YripaBieHma

cuna B pasmepe

yBepeHHbIN GanaHc

BblCOKad CTerle

yBEpPEeHHbIn 6anaHc XK M

6ecnepeborHas
B UYpe3BblYanHbIX

C dunbTp

6oraTcTBO PyHKLMOHana d CHW>KaeT BblCOKOYa
rMoMexu B OAHOM ce

www.eleris.ru INSTART_P/CH_

LaHHbIN KaTanor 6bin pa3paboTaH 719 Toro, YTobbl AaTb 0630p CyLLECTBYIOLLEN CepUmn NpeobpasoBaTene
Bcnencteue TOro, YTo Haller MONMTUKOM ABIAETCH MPOLLECC HEMPEPbIBHOMO PasBUTUSA, BO3MOXXHbI M3Me
XapaKTepUCTUK 6e3 NpedBapUTerbHOro yBeAoMNeHUs. 3TOT KaTanor npeaHa3HavyeH ToNbKo Ans MHGOopM
He HeceM OTBETCTBEHHOCTb 3a PeLUeHUs, MPUHATbIE MO AaHHOMY KaTanory 6e3 onpeneneHHbIX TEXHUYee
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