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NMpousBoacTBo
HanpaBneHve no pa3paboTke U U3roToBfeHUo npoaykumm nod 6peHgomM INSTART ocHoBaHO
Ha 6a3e XonawmHra CeBepo-3anagHoe JneKkTpoMexaHudyeckoe Ob6beaunHeHre (C3OMO) B 2013 rogy.
MHOIONETHUIM ONbIT PabOTbl M M3yYeHME MPUBOLAHON TEXHUKU eBPOMNEeNCKMX BpeHOoB CTanu OTrnpaBHOM
TOUYKOW OS19 OpraHM3auUmm cobcTBeHHOoro npomssoncTsa. COBMECTHO C HAayYHO-TEXHUYECKMM LIeHTPOM
koMnaHua INSTART paspabotana W npoTtecTMpoBana o6paslbl W OTNagunia  MNpou3BOACTBO
COBCTBEHHOM MPOAYKLMMK, OTBEYatoLLen NOTPEOHOCTAM POCCUNCKOrO PbiHKA.
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KauecTBO

Bbicokoe KauecTBO W HAOEXHOCTb MPOAYKLUMM OOCTUrAOTCA 33 CYeT TlaTeslbHoro oTbopa
Npov3BOOUTENNEN KOMMMEKTYIOLWMX, KOHTPOMA TeXHoMornmyeckmux npoueccoB M 100 % TecTMpoBaHMA
FOTOBbIX M3AeNn. [1OCTOSIHHblIE UH)XEeHEePHble MU3bICKaHUA K obpaTHasd CBA3b OT KOHEeYHbIX
rMofib3oBaTeNel MoMoratoT HenpepbiBHO COBEPLUEHCTBOBATb BbiMyckaemMoe obopynoBaHue. Cnyxkba
TexHuyeckon nogaep>kh INSTART OKa3blBAaeT BbICOKOKBANMOULMPOBAHHYO MOMOLLb Ha BCEX 3Tanax:
oT noabopa obopynoBaHWa MOL KOHKPETHble 3ada4yn 0O BBOAa ero B akcniyatauuto. LLnpokaa ceTb
CEepPBUCHbIX LIEHTPOB W CepBUCHbIX NapTHepoB INSTART obecrnednBaeT onepaTVBHOE BbIMOMHEHME
YCNyr Mo MnyckoHanagke, TeXHUYEeCKOMY OOCMy)KMBaHWIO, AMArHOCTUKE U MOCTrapaHTUMHOMY PEMOHTY
obopynoBaHus.
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LleHa
[ocTynHaa HageXXHOCTb — 3TO BEKTOp Pa3BUTUSA M KOMMJIEKC MepornpuaTtui, Gnarogaps KOTOPOMYy
koMnaHua INSTART rapaHTUPYeT KOHKYPEHTOCMOCOOHYIO LieHY MPU BbICOKOM KadecTBe MpoayKLuun.
Hannume npegctaButenbcTB UM cknagoB  INSTART BO  Bcex KpymHemwmx ropogax Poccum
n Pecnybnuke benapycb Mo3BongeT ONTUMM3MPOBATb 3aTpaTbl Ha JIOMMCTUKY U GOPMUPOBATH
rMOKYHO LIEHOBYO MOMUTUKY 0719 KITNEHTOB.
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1. MpenMyLLecTBa Nnpeobpa3oBaTenemn
yacTtoTbl cepuu INVENT

Cepust INVENT

Mpeobpa3oBaTenn 4YacTtoTbl cepunm INVENT — komnakTHoe peweHne ana OEM npoussBoouTenen

BEHTUNTALMNOHHDbIX CUCTEM.
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AOMONTHUTEJIbHOE NMOKPbLITUE
MNAT JIAKOM UJIM KOMIMNAYHOOM

MpnMeHdeTca K MeCTaM C HOpMaribHbIM
YPOBHEM 3arpA3HALWLNX BelWeCTB 1N
MOBbILLUEHHOW BNA)XHOCTbIO

BCTPOEHHbIXA 3MC ®UNbTP

MNMpuMeHaeTca aNng yMeHblUeHMs
BbICOKOYACTOTHbIX 06pPaTHbIX
BO3OEWNCTBMIM Ha ceTb

FAPAHTUA 3TOOA

[[apaHTMa BCTyMNaeT B CUJTYy C MOMEHTA
OTrpy3KM CO CKJ1aaa

nmna PErysiIMPOBAHUE CO Crndlinm
PEXXMMOM

Cnawmim pexxmumM 3KOHOMUT BHEPruto,
CHWYKAET U3HOC U LWyM. NMoaxoauT
OJ19 KOHTPOA OAaBMEHUNSA U KOHTPOSA
TemMnepaTypbl

BEHTUITAUMNOHHDbIE
XAPAKTEPUCTUKU PA3IOHA
BEHTUTATOPA

4 KPUBbLIX ON19 ONTUManibHOIMO pa3roHa M
TOPMOXEeHUNA BEHTUNATOPA

ECO-PEXUM

SKoHOMMUA 00 40 % 3HEepPrmm 3a CYET
M3MEeHEeHWMA BbIXOOHOIrO HamMpaXeHns
19 MUHUMU3aLUKWKM noTpebnaemom
MOLLIHOCTW

BbICTPbIXA NYCK
[oTOB K paboTe «M13 KOPODOKM»

BCTPOEHHbIWA MPOTOKO/1 CBA3U
MODBUS RTU

[n4a nérkom MHTerpaumm B CUCTEMbI
OBwmK

MNpeobpasoBaTenm YacTtoTbl cepum INVENT
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MCNOJNTHEHUE C 3AKPbITbIMU
KJIEMMAMMA

Ona 6e3oMnacHoCTU O6C}'Iy)Kl/I BakoLLero
rnepcoHarna

KOMIMAKTHOE UCMNMOJTHEHUE

Manbie rabapuTbl MY 11 BO3MOXKHOCTb
MOHTaka 6oK-0-60K (0o 7,5 KBT)
MO3BOMAOT 0OCBOOOAMTbL MECTo B LuKady
ynpasneHua

PABOTA BO BJ1IAXHbIX
MNOMELLEHUNAX

JononHunTenbHoe NoKpbITMe nfaT
KOMMayHOOMHA

ABTOMATUYECKOE NOOAOEPXXAHUE
PABOTbl HACOCA

HA MUHUMAITJIbHbIX OBOPOTAX
[na npenorepalleHnsa 3aMep3aHmg

OYHKLUHNA CHA

MpoaneHue cpoka cny»>6bl Hacoca
MpY MasnioM pacxofe Boabl

NMNABHOE 3AMNOJIHEHUE
TPYBOMPOBOOA

[ToBbILLAET HAOEXKHOCTb CUCTEMDbI
BOOOCHabKeH s

PABOTA B lNblJIbHbIX MOMELLEHUNAX

JononHuTtenbHoe NOKpbITUE MaT
JTaKOM

CHMXEHUE LULYMA
NPU SKCINYATALUU

OTKMtoYeHMe BeHTUaTopa N4 npum
npocToe o6opynoBaHUA
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PACLUMPEHHbIA OUAMNA30OH
PABOUYUX TEMIMEPATYP

OT -10 4O +50 °C

PaboTta oT -10 g0 +40 °C 6e3 CHUXKeHUS
BbIXOOHbIX XapaKTePUCTUK

MNOXXAPHbIA PEXXUM

KOHTpONb LeNoCTHOCTN Kabena no TPéEM
®a3zaM 1 06MOTOK 3M1eKTPoABMUraTeNs

2 pexxmnma

3anycK Ha TeKyLen MM aBapumnHoOm
CKOpPOCTH

BbICOKA4 NMEPErPY304HA4A
CNMOCOBHOCTb

150 % B TeveHme 60 cekyHA,
180 % B TeueHMe 3 cekyHA

3anycK Ha TeKkyLen MM aBapumnHoOm
CKOPOCTM

NMPOCYLUKA Usonqaumm
SNIEKTPOABUTATENA
MNOCTOAHHbIM TOKOM

YOoandeT KoHOeHcaT Ha obMOTKax nocre
MPOCTOH a1eKTpoaBuratTesnd

OBJIACTUN NMPUMEHEHINH
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BE3YOAPHbIN MOOXBAT «HA NIETY»

ABTOMaTUYECKMIN MOBTOPHbIM 3aMycK
o6opynoBaHMA Nocne BOCCTaHOBNEHNA
MMTaHUA

TOPMOXEHME MNOCTOAHHbIM
TOKOM MNEPE[ 3AMNMYCKOM

OcTaHoBKa cBOoH60OOHO BpallaloLlerocd
BEHTUNATOPA M Pa3roH 40 3a4aHHOM
CKOpPOCTHN

SAWNTA MEXAHU3MA
OT NMEPErPy30K
3a CYET OYHKLMU KOHTPOSIA MOMEHTA

3anycK Ha TeKYLLEN MM aBapUMNHOMN
CKOpPOCTU

HAOEXXHAS PABOTA
B HECTABWUJIbHbIX CETAX

JonycTmoe oTKNoHeHne
HanpsyxeHus -15/+10 %

MNpeobpazoBatenu YactoTtbl cepun INVENT npenHasHadeHbl Ana paboTbl C cucTeMaM BEHTUNALNN,
KOHOMLMOHMPOBAHMS, BOOOCHabXeHWs, BOAOOTBeAEHWA M KOMMPeccopaMu

INSTART®
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2. TeXHN4YeCKune XxapaKTepUCTUKMU

Mopenb | MowHocTb gBUratensa*, KBt | Tok,A

Bxopa: 1 daza. 198-253 B. BbixoA: 3 da3bl. 198-253 B

INVENT-GO0.4-2 0.4 23
INVENT-GO.75-2 0.75 4.0
INVENT-G1.5-2 1.5 7.0
INVENT-G2.2-2 22 9.6

Bxoa: 3 ¢asbl. 342-440 B. Bbixoa; 3 da3bl. 342-440 B

INVENT-GO.75-4 0.75 21
INVENT-G1.5-4 1.5 38
INVENT-G2.2-4 22 51
INVENT-G3.0-4 30 6.8
INVENT-G4.0-4B 4.0 9.0
INVENT-G5.5-4B 55 13
INVENT-G7.5-4B 7.5 17
INVENT-GT11-4B n 25

*HoMWHanbHbIN TOK 21eKTPOoABUIraTeNs He OO/MKEH MPEBbILLAaTh HOMUHANbHbIM BbIXOHOM TOK I'Ip906p83OBaTeJ'Iﬂ 4HacCTOoThbl

CuctemMa o603HauYeHus

INVENT -GX -UB +
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1. Cepuga
2. Pexxm G — obLenpoMbILLIeHHbIN*
3. MoLHocTb anekTpoaBuratens (KBT) ona oblienpombiineHHoro pexxuma (G)
4. HoOMUHanbHoe HanpseHune:
2: Bxopf, 1~230 (220) B, 50/60 Iy, Bbixoa, 3~230 (220) B
4: Bxoa, 3~400 (380) B, 50/60 I'y; Bbixoq 3~400 (380) B
5. BCTpoeHHbIM TOPMO3HOM Moay/b
6. lononHWTeNbHble ONLUUK:
C3C - gonofHUTENbHOE MOKPbITUE NAKOM;

KMT-IT - 3alWmMTHOE MOKpPbITUE M1aT KOMMayHOOM.

*O6LeNPOMBbILLIEHHbIN peXXum (G)

Mcnonb3syetca ¢ Harpy3K0171 C MOCTOHAHHbIM BpallalolWmMM MOMEeHTOM. B 3TOM cnydae BenuymHa BpaLlaloLLero MOMEHTa,
HeobxoguMoro Ans npueeneHMd B OencTBme Kakoro-nmbo MeXaHM3Ma, MOCTOAHHa He3aBMCKMMO OT CKOPOCTM BpalleHWNd.

MPUMepPOM TaKoro pexumma paboTbl MOMYT CMYXKUTb KOHBEMEPbl, SKCTPYAEPbl, KOMMPECCOPbl, CKBaXKMHHbIE HACOChI.

MNpeobpasoBaTenm YacTtoTbl cepum INVENT 5



3. TexHU4YecKasa cneundukauma

MapameTpbl

OonucaHune

OCHOBHbIe MapaMeTpbl

[OuranasoH HanpsxeHus
M 4aCTOTbl Ha BXoOe

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

[duanasoH HanpsaxeHua
M 4aCTOTbl Ha BbIXxone

3~ 0-Usx, 0-500 Iy,

[Ounana3oH MoLLHOCTEN

1~ 0.4-22KBT
3~0.75-11 kBT

Tun nogkto4aeMoro
aM1eKTpoasuraTensa

TpexdasHbI aCUHXPOHHbIN ¢ K3P

MeToabl ynpasneHus

V/F — cKansapHbIN
SVC — BEKTOPHbIN C PAa30MKHYTbIM KOHTYPOM

Meperpy3oyHas cnocobHOCTb
(He yaLle 1 pasza B 10 MUHYT)

150 % OT HOMKMHaNbHOro Toka B TedeHume 60 c; 180 % OT HOMUHANbHOIO TOKa B TedeHune 3 C

Hecylaa yacTtoTa

0.5-16 KI'Y, Hecylaqa YacToTa MOXET aBTOMaTUYECKU PEryIMpoBaTbCa B 3aBUCUMMOCTU OT

0CoBeHHOCTEN Harpy3Ku

[MyckoBOW MOMEHT

5 ;100 % (V/F)
11 150 % (SVC)

[OuanasoH ckopocTen

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

TOYHOCTb OTOBPAKEHUS
BbIXOQHOW YacToTbl

Lindpposoe 3apaHme: 0.01 Iy
AHanoropoe 3afaHune: MakcuManbHasg YactoTa x 0.1 %

TOYHOCTb MOCTOSAHHOM CKOPOCTH

+0,5 % (V/F), £0,2 % (SVC)

dopcrpoBKa KpyTaLLero

ABTOMaTMyeckKasa
MoMeHTa (U/f)

Mpamasa
XapaKTepucTmnKa

KBagpaTtunyHada

3aBucumMoctn U/f

JToMaHas No HECKOMbKUM TOYKaM

XapakTepucTuka pasroHa/
3aMennieHnd

4 NNHENHDbIX, S-KpmBaa 1 1 S-kpmeada 2

DyHKuUMa AVR

ABTOMaTMYecKasa CTabunnmM3aLma BbIXOLHOMO Hanps>XeHn4d

®unbTp IMC

BctpoeH

CDyHKLlMOHaﬂbeIe BO3MOXHOCTU

MaHenb ynpasrieHWd

HecbeMHaa LCD-naHenb. BbIHOCHaaA MaHenb ynpasieHus - onums

YnpaBneHue B BEKTOPHOM
pexxunme

Mo cKopOCTU/MO MOMEHTY

BcTpoeHHble paclumpeHHble
DYHKLMM

[MoyxapHbIN peXxxmnMm, Tammep, BcTpoeHHoe MN-perynmpoBaHme, npoctom MK,
KOMMEeHCaLMa OTKITIOHEHMSA CKOPOCTU, BbI3BaHHOMO MOBbILLEHMEM Harpy3Ku

OuHaMunyeckoe TOpMoXKeHue

TopMOXKeHMe MOCTOAHHbBIM TOKOM

TONUKOBbIN PEXUM

OuanasoH yacToTbl: 0.0...MaKcMManbHaa YactoTa
OToenbHoe BpeM4d pa3r0Ha/3aMeJ:u'|eHMq 019 TONYKOBOIO pexXMMa

MpocTtom MK

3afaHne CKOPOCTU 1 BpeMeHM paboTbl Ha Kaxkaon 13 16 cTyneHewn

MHOTroCTyneHYaTbl PEXXUM

3adaHue CKOPOCTU C LMPPOBbIX KIIEMM C MOMOLLbIO 16 KOMBUHALLMM

Ma-ynpasneHue

Peanusauuna cuctemsl ynpaeneHnd ¢ 4aT4HNKOM O6paTHOl;I CBA3N

CeTeBble N POTOKO/bl

INSTART"®
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Onuuu 1 akceccyapbl

MNaHenb ynpasneHus, y,DJ'Il/IHl/ITeJ'IbeIlZ Ka6e}'|b, 3alLUUTHbIEe MNOKPbLITUA NJ1aT JTakKoM N
KOMMayHOOM, OOMONTHUTEeTIbHOe o6opy,u,osaHv1e

3aWmTHble BYHKLLMYK

OnNTMManbHbIN KOMMIEKC U3 26 TUMOB 3aLUnT

CreneHb 3aWmThI

1P20

YnpasneHue

KaHanbl KoMaHAbl 3anycka

MNaHenb, kKnemMmbl, ceTeBon Npotokon Modbus RTU (RS-485)

3agjaHuve 4acToTbl

Ll,mbposoe 3adaHWe, aHanorosoe 3afdaHne Hal'lpﬂ)KeHl/lﬂ/TOKa M 3adlaHNe C ceTeBOro
MpPoTOLKONa

3agaHue MoMeHTa

4 TUMa UCTOYHMKA 3a4aHNA Bpallakuiero MOMeHTa

MNCTOUYHUK MUTaHNS

10 B DC (10 MA); 24 B DC (100 MA)

Bxopbl ynpaBneHus

4 umndposbix (X), nogaep>kmsaioT PNP/NPN formky;
2 aHanorosbix (AVI/ACI) ¢ guanasoHom 0..10 B mnu 0/4..20 MA;

Bbixoabl ynpasneHus

1 penenHbin (T): AC - 0o 240 B, 3.0 A; DC - o 30 B, TA;
1ananorosbin (AO) ¢ ananasoHoM 0..10 B unu 0/4..20 MA,

YcnoBus oKpy)KaloLleil cpepbl

MecTto YCTaHOBKM

B moMelleHMN, BHE 30HbI AENCTBUA MNPAMbIX COJTHEYHbIX nyqeﬁl, MblNn, arpeCCcMBHbIX Na30B,
roptoyero rasa, MacfsiHOW B3BeCH, napa, 6e3 BblNageHMna koHgeHcaTa

BbicoTa Haf ypOBHEM Mops

Hwuxe 1000 M Hap ypoBHeM Mops (oT 1000 go 2000 M Mpu CHUYKEHHbIX HOMUHANbHbIX
XapaKTepUCTUKaXx)

TeMnepaTypa oKpy>KatoLLen
cpeabl Npu pabote MY

OT-10 o +40 °C (3kcnnyaTaumsa Co CHMXKEHHbIMW HOMUHAbHbIMU XapaKTepuctukamm 1.5 %
Ha Kaxxabln rpagyc o +50 °C)

OTHOCUTENBbHAA BIAXXHOCTb

OTHOCUTENbHAA BIaXXHOCTb HKe 95 %, 6e3 KoHaeHcauum

OxnaxxgeHue

MpuHyouTenbHOE BO3ayLLIHOE

Bubpauma

MeHee 5.9 m/c (0.6 g)

TeMnepaTypa xpaHeHus

OT-40 po +60 °C

MpeobpasoaTenu YacToTbl cepmn INVENT 7
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5. MaccorabapuTtHbie XapaKTepPUCTUKM
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Tunopasmep 1 TunopasmMep 2 Tunopasmep 3 L
d1
Bec Fa6apuTHble pasMmepbl, MM
Tunopasmep Mopenb (HeTTO), Cnoco6 MoHTa)ka
Kr L B r
INVENT-GO0.4-2
INVENT-GO.75-2
INVENT-G1.5-2
INVENT-G2.2-2 Ha MOHTaKHyto MaHenb,
1 0.7 72 147 ns .
INVENT-GO.75-4 Ha DIN-peiky
INVENT-G1.5-4
INVENT-G2.2-4
INVENT-G3.0-4
INVENT-G4.0-4B Ha MOHTaKHyto MaHenb,
2 1.2 87 185 139 .
INVENT-G5.5-4B Ha DIN-peiky
INVENT-G7.5-4B
3 2 n8 243 164 Ha MOHTa)kHyto NaHesb
INVENT-G11-4B
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6. AKceccyapbl

Ona cepum INVENT npeflycMoOTpeHa cliegytollas HOMEHKIIaTypa akCeCcCyapoB:

BHewHun Bng, O6o03HauvyeHue OonucaHue

INVENT-KP BblHOCHaga naHenb ynpasneHus

IN-EC YOnuHuTenbHblv Kabenb Onaga naHenm ynpasneHua (osivHa ot 1 4o 10
MeTPOB C Warom 1 MeTp)

6.1 MaHenb ynpaesneHusa

BblHOCHaa naHenb ynpaBneHua npegHasHadveHa ojisa nporpaMMmnpoBaHmg npeo6pa3OBaTenq 4aCTOTbl.

[MaHeNnb NO3BONAET OCYLLECTBIATL 3arMyCK, OCTaHOB, PEryMpoBaHMe YacToTbl U MOHUTOPUHTI MapaMeTPOB.
MoOHTaXKHaa paMKa ONa KpernseHna naHenm He Tpe6yech.

u v
-
05000 :-u;
0
B
ut r

INVENT-KP T
LED-naHenb. IP 31
Fa6apuTHble pasmepbl, MM YcTaHOBOYHbIE pa3Mepbl, MM
HaunmeHoBaHue
1] B r 11}] B1 mn
MaHenb ynpaBneHna
53 79 322 49.4 75.4 14.5
INVENT-KP
INSTART® 10
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7. JononHUTenbHbIE onuuun

7.1 Mo)XXapHbIA PEXXUM

Cepuna INVENT ocHauweHa noXapHbiM pexXuMoM. [OaHHad OJyHKUMA MOXEeT COBMEeCTHO
MCMONb30BaTbCA B MOXapHbIX WKadax AN9 NOoOAepXXaHWa moanopa BO34yxa, AbIMoydaneHud,
YNpPaBneHUs BbITIXXHbIMU BEHTUIATOPAMM, YN pPaBieHMA MPOTUBOMOXAaPHbIMU HacocaMu. B MOMeHT
aKTUMBALMM MOXKapPHOro pexxmma npeobpasoBaTeNb 4YacToTbl NpoAo/KaeT paboTy, HECMOTPA Ha
BO3HMKAOLWME OLWMNOKN.

BeHTunartop
AbIMOoyOaneHuns

‘.
A BeHTmnaTtop

__________________ . nognopa
==
A Y
1 \
KnanaHbl
OblMoyaaneHmsa
) -
\é

7.2 MoKpbITUE NaKOM U KOMMNayHAOM

Ba3zoBoe nokpbiTMe mevyaTHbIX naaT - knacc C2C: npuMeHaeTcsa B MecTax C HOPMalibHbIM YPOBHEM
3arpA3HAOLLMX BELLECTB.

Mpun paboTe obopynoBaHUA B DKCTPEeMalrbHbIX (arpeccrBHbIX) paboumx cpenax pekKoMeHaoyeTcs
OOMONHWTEeNbHAaaA 3aLllMTa — CreumanbHOE NMOKPbITME NeYaTHbIX NAaT TaKOM UM KOMMAayHOOM.
[daHHaga onuma aendaeTca Hanmbonee onTUManbHOM Aia obecnevyeHna HageXXHOCTU PaboTbl YaCTOTHbIX
npeobpasoBaTteneu Man yCTPOWCTB MNaBHOMO MyCcKa B YXECTKUMX YCMTOBUAX U MPU BO3AENCTBUK APYTrUX
arpeccmBHbIX GaKTOpOB (BNara, Mbifib U T.M.).

KomMmnayHa

Mpun paboTe obopynoBaHUA B DKCTPEMarbHbIX (arpeccrBHbIX) pabounx cpenax pekKoMeHaoyeTcs
OOMOMHUTENbHAA 3aluMTa: chneuranbHoe TMOKPbITMe MedaTHbIX MnaaT KoMnayHaoM. [daHHagd
onuma dendeTcad Hambonee onTUManbHoM OnNa obecrnedeHMs HaOEXXHOCTWM PaboTbl YAaCTOTHbIX
npeobpaszoBaTteneu Min ycTPOWCTB MNIaBHOMo MyCcKa B YXECTKUMX YCMTOBUAX 1 MPU BO3AENCTBUK OPYTrUX
arpeccmBHbIX GaKTOpOB (BNara, Mbifib U T.M.).

MpeobpasoBaTenu YactoTbl cepum INVENT 1



MNJ1IATbl C SAWLNTHbBIM NMOKPBLITUEM — 2TO OOCTYIHAYA
AJIbTEPHATUBA KJTACCY 3ALWLNTDbI IP54

[NpenMyLLlecTBa

' [NoBbllWEeHHas MexaHn4Yeckasa yCTOMYMBOCTb: 3P PEKTUBHO
3allMLLaeT OT BUGpaLIMM, BO3HMKAOLLKMX B MpoLlecce paboThbl

Bbicokad TennooTaada: yCTpoMCTBO He HarpesaeTcs

e D
~“7 B npouecce aKcnyaTaLmm
it
MpoaneHue cpoka cny»6bl o6opyaoBaHUA

Jlak

MoKpbITUE NTAaKOM peKoMeHOyeTca OMd NpefoTBpalleHMa MNoBpexaeHnin n gedopmMaumin nnat npu
paboTe B 3amblieHHbIX paboumx cpedax. BHe 3aBUCUMOCTM OT TAXKECTU Harpysok, OOMOHUTENbHOE
3alUMTHOE MOKPbITUE MO3BOAAET He TOMbKO MOBbICUTb MPOYHOCTb PAOMO3NEMEHTOB, HO M MPOANUTb
CpOK cny>k6bl 060pydoBaHMA B LenoM. Jlak HadeXXHo 3aluuiiaeT npeobpasoBaTesb YacToTbl WU
YCTPOMCTBO MaBHOMo rMycka oT Mbifin, YTo obecredmBaeT becriepeboHyto paboTy MpPon3BOACTBA.

[NpenMyLLecTBa

@ YCTOMYMBOCTb K MblA

% Bblcokaga MexaHM4yecKada NpoOYHOCTb Pagno3/1eMEHTOB
Ha neyaTHbIX rnjatax

@@ MpoofieHne cpoka cny»6bl obopygoBaHma

CpaBHeHMe MOKPbITUA NMeYaTHbIX MJaT: 1IaK U KOMNayHA4

Nak KomnayHa

MNMpeunmMyLwecTBa

[elweBne koMnayHaa MoBbILEHHas YCTOMUYMBOCTb K BfIAYKHOM cpefe

[NoBbllWeHHaa MexaHun4yeckasa yCTOI;ﬂ-II/IBOCTb
KOMMOHEHTOB Ha NeYaTHOM nnaTe

NMpuMeHeHUue

B cyxux 3anblieHHbIX MOMeLLeHMAX B nomMelleHMAax ¢ MoBbILLEHHOW BMAYXHOCTbIO
M arpeccmBHOM cpenom

INSTART"® 12
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8. lonosIHUTeNbHOEe o6opyaoBaHMe

[JononHutenbHoe obopynoBaHmMe K NpeobpasoBaTendaM YacToTbl MO3BOMAET MaKCMMaibHO 3PPEKTUBHO
MCMNOMb30BaTb GYHKLMOHA YCTPOMCTB.

TopMo3HOM TopMo3HoM MNpeobpasoBaTernb Ounetp dU/dt
pPE3nNCTOP MOLyNb 4acToTbl
l o o o I
a(( @ @ ))D NSTART Bl _NL_B
g L L g o °
MOTOPHbIV
apoccens
CeteBon o
apoccernb o INsTART
SMC dunsTp
(-] (-]
[ INSTART j
4 N CUHYCHbIN
° ° ] i duUneTp
[] [)

MynbThl yrpaBneHms

8.1 TopMO3HbIe MOAYyNU

TopMoO3Hble MoAaynu obecreymBatoT rnodadvy 3M1eKTPO3HEePrnm, BblpabaTbiBaE€MOM MNPY TOPMOXKEHUMN

aneKTpoaBuratend, Ha TOPMO3HOM pPe3nCTop, rapaHTUpPys HopMalbHylo paboTy npeobpasoBaTend
4acTOTbl M ApPYroro o6opynoBaHMSA.

TopMO3HOW MOAOy/b LWMPOKO MCMOMb3YyeTCa B CXeMax yrnpaBrieHua nmdTamMu, nogbeMHbIMU KpaHaMM,
MPOU3BOACTBEHHBIMU  MeXaHM3MaMM, LAaxTHbIMW  MOOABbEMHbBIMK  arperatamu, LeHTpudyramm,
HaCOCHbIMUK arperatamMm ana HedTaHbIX MECTOPOXAEHUIN U OP.

Monbop TOPMO3HOIro MOAYMA PEeKOMeHOYeTCH OCYLLECTBATb MO HOMUHANBHOMY UM MUKOBOMY TOKY.

MpeobpasoBaTenu YactoTbl cepum INVENT 13



TopMo3Hble Mmoaynu BU

TopMo3Hble Moaynu BU, MOMMMO OCHOBHbIX QYHKLMM, TakKe MMetoT
BO3MOYHOCTb paboTaTb pexxmme «BedyLimMin-BeqoMbln»,

Mopenb HoOMMHanbHbIN TOK, A | NMukKoBbIX TOK, A

Ana mopenen MY Hanpsh)keHuem 400B

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

8.2 TopMO3Hble pe3ucTopbl

TopMoO3HOM pe3ncTop obecredrBaeT BO3MOYXHOCTb ObICTPOM OCTaHOBKM 3M1eKTpoaBUraTesnisa B cy4dasx
TOPMOYXEHMSA C MOMOLLbIO MpeobpasoBaTesis YacToTbl. B mpouecce TOPMOXKeHUs 3nekTpoaBuMraTens
ero sHeprus paccenBaeTcsa Ha OflOKe PEe3nCTOPOB, KOTOPbLIM, B CBOI o4depefb, MoaK/oUeH K LUMHEe

MOCTOAHHOIO TOKa Ha npeo6pasoBaTenb 4aCTOThbl, YTO OaeT 3allunTy rlpeo6pa3OBaTemo 4Y4acCTOTbl OT
aBapMPIHOFO OTKTIOYEHWA MO NMPUYKMHE NnepeHarpa>xKeHn4d.

TOPMO3HblE PE3UNCTOPbLI ABMAIOTCH OOMOMHUTENBbHOW OMUMEN U PeEKOMEHOYKTCHA K YCTaHOBKE Tpu

HEeoBXOOMMOCTU 3aMeaeHUa TOPMOXKEHUSA 3MeKTpoaBuraTenid ¢ TOPMO3HbIM MOMEHTOM MmpM_ bonee
20% OT HOMUHaNbHOro MoMeHTa M

M

IBRC IBRA

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

- Kepamumueckasa Mmogenb - ANltOMUHKMeEBas Moaenb

- Knacc 3awmntbl: IPOO - Knacc 3awmntbl: IP54

TopMO3HOM pe3nucTop Heo6xoauM B criyyasx, Korga:
- HeobxoaMMo 6onee apPEeKTUBHOE TOPMOXKEHME,

- €CTb MHEPLIMOHHAA HarpysKa Ha a/1eKTpoaBuraTesb;

- UMEEeTCA BO3MOXHOCTb MepeHanpsaxeHus.
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8.3 Tabnuua nog60opa TOPpMO3HbIX MOAYNEN U KEPAaMUYECKUX
TOPMO3HbIX PE3UCTOPOB

PeKomeHn.yemoe TOPMO3HOEe conpoTuB/ieHUe Ana HacocoB, BEHTUJTATOPOB,
TOKapPHbIX U ppe3epHbIX CTAaHKOB, AbIMOCOCOB U MNp.
(KmpMS 1.0, MB <10 %)
Mopenb
TopMoO3HOM Mogaenb Kon-Bo Utoroeoe sHaueHne
Moaynb pe3ucrTopa wT.

(o]V] KBT
INVENT-GO.4-2 - - - - -
INVENT-GO0.75-2 - - - - -
INVENT-G1.5-2 - - - - -
INVENT-G2.2-2 - - - - -
INVENT-GO0.75-4 BU-50 IBRC-600-160-1PO0O 1 600 0O.le
INVENT-G1.5-4 BU-50 IBRC-200-160-1PO0O 2 400 0.32
INVENT-G2.2-4 BU-50 IBRC-600-160-1P0O0O 2 300 0.32
INVENT-G3.0-4 BU-50 IBRC-180-600-1P0O0O 1 180 0.6
INVENT-G4.0-4B BctpoeH IBRC-180-600-1PO0O 1 180 0.6
INVENT-G5.5-4B BcTpoeH IBRC-120-1000-I1PO0O 1 120 1.0
INVENT-G7.5-4B BctpoeH IBRC-180-600-1P0O0O 2 90 1.2
INVENT-G11-4B BctpoeH IBRC-120-1000-I1PO0O 2 60 2.0

8.4 Tabnuua noab6opa TOPMO3HbIX MOAY/IEN U ANTIOMUHUEBDIX
TOPMO3HbIX PE€3UCTOPOB

PekoMeHayeMoe TOpMO3HOE COMNMpoTUBNEHUE AJiI HAacOCOB, BEHTUNATOPOB,
TOKapPHbIX U ppe3epHbIX CTaHKOB, AbIMOCOCOB U MNp.
(KropNI <1.0,MB =10 %)
Mopenb
TopMoO3HOM Mopenb Kon-Bo Urorosoe 3HaueHne
Mopaynb pesucTopa LT,

oM KBT
INVENT-GO.4-2 - - - -
INVENT-GO.75-2 - - - -
INVENT-G1.5-2 - - - -
INVENT-G2.2-2 - - - -
INVENT-GO.75-4 BU-50 IBRA-2000-60-1P54 2 1000 0.12
INVENT-G1.5-4 BU-50 IBRA-500-300-1P54 1 500 0.3
INVENT-G2.2-4 BU-50 IBRA-350-100-1P54 4 350 0.4
INVENT-G3.0-4 BU-50 IBRA-180-1000-1P54 1 180 0.8
INVENT-G4.0-4B BcTpoeH IBRA-180-1000-1P54 1 180 0.8
INVENT-G5.5-4B BcTtpoeH IBRA-120-1000-1P54 1 120 1.0
INVENT-G7.5-4B BctpoeH IBRA-180-1000-1P54 2 90 2.0
INVENT-G11-4B BcTtpoeH IBRA-120-1000-1P54 2 60 2.0
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8.5 CeTeBble Uu MOTOPHbIE AApOoccenu

CeTeBble [ApPOCCENIU UCMOMb3YIOTCA ANA CHMKEeHUA 6PpOCKOB TOKOB BXOAOHOM LENM 4YacTOTHOro
npeobpasoBaTend, NpuW KoNebGaHMAX HanpsKeHWsa B CeTW, a Takke O CHUXeHUda Bblibpoca
rapMOHUYECKMX MCKaXXeHU M B ceTb OT NpeobpasoBaTesid YacToThl.

MoTopHble Apoccenu npefHasHayveHbl 419 CHMMXKEHMS CKOPOCTU HapaCTaHMsa BbIXOOHOIO HampaXeHus
Ha BbIXo[e YacTOTHOro NMpeobpa3oBaTesis, CHVMYKAKT BbIGPOCHI HaMnps»KeHWs Ha KneMMax aABuratensa npu
MCMONMb30BaHUM ONMHHOIO Kabena aBuratens (cBbllle 40-60 MeTpPoB). TakKe CHUMXKAIOT PUCK MONMOMKU
BbIXOAHbIX CUIOBbLIX Lienei npeobpasoBaTtesis Mpm aBapUMHbIX CUTYaUMax: npoboe nsondaumm aemratens,

KOPOTKOM 3aMbIKaHWMN.

CeTteBol gpoccernb

MoTopHbI gpoccernb

MapameTp

CeTeBoW gpoccenb

MoTopHbIi1 Apoccenb

Pabouas yacToTa, Ny,

47 -63

0-60

OunanasoH MolwHOCTH, KBT

22 ~630

Pabouee HanpseHue, B

3~400+10%
3~690+10 %

MaKkcuManbHbIM TOK, A

1.5x 11 (60 ¢)

Cnocob oxnaxkaeHus

EcTectBeHHOE BO34yLIHOe

Pabo4asa TeMnepaTypa

oT -10 go +40 °C*

McnonHeHmne

OTKpbITOE

CTeneHb 3aWmThl

IPOO

PexxM paboThbl

MpoOonKUTENbHbI

* BO3MOYXXHOCTb MCMOMb30BaHMeA A0 +55 °C ¢ MOHMKEHMEM XapaKTepPUCTUK Ha 2 %

INSTART®
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8.6 CeTeBble IMC PuUnNbTPLI

OMC ounbTpbl  (GUABTPLI  2M1IEKTPOMArHUTHOM  COBMECTUMOCTM) CAYXKaT O9  CHUMXKeHMd
BbICOKOYACTOTHbIX MOMEeX B CEeTb OT YacTOTHbIX MpeobpasoBaTesien A9 COOTBETCTBUA TpebyeMbiM
CTaHOAPTaM CEeTU.

MapameTtp CeTteBont SMC punbTp MapameTtp CeTteBon SMC dunbTp
Pabouas TeMnepaTypa oT -25 po +40 °C Pabouagn yacToTa, 'y, 50/60
CreneHb 3aWmnThbl IPOO, IP20 [OnanasoH MOoLWHOCTH, KBT 0.75 ~ 630
PexxM paboTbl MpoJoMKMUTENbHbIN 1~198-253 B (+5 % He 6onee 20 Mc)
Pabouee HanpseHue, B
Crniocob oxna)kaeHusa EcTtecTBeHHOE BO3ayLLHOE 3~ 342-440 B (+5 % He 60nee 20 Mc)

8.7 BbixoaHble CUHYCHble GUnbTpbl U dunbTpbl dU/dt

BbIXOAHOMW CUHYCHbIA GUNLTP MNpefHasHadeH 019 CrAaXXMBaHUA MMMYbCHOTO HampshXeHWs Ha
BblXO[e 4YacCTOTHOro npeobpaszoBaTtensd rnyteM npeobpasoBaHua LUMM-curHana B cuMHycoupaanbHoe
HampsH>XeHne ¢ MUHUMabHbIMU FAPMOHUYECKMMIM MCKAXKEHUAMM.

dunbtp DU/DT uvcnonb3yeTca ON9 CHUMXKEHUA HapacTaHua HanpshkeHma (dU/dt) u ymMeHblueHUs
MUKOBbIX MepeHanpPIHXeHUM Ha KNeMMax 31eKTPOoABUraTeNs, BO3HMKaAOLWMX 1M3-3a LM,

BbIXxoAHOW CUHYCHbIN (hUnLTP dunstp DU/DT
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MapameTtp

BbIXOAHO CUHYCHbIN GUNBTP

®unbrp dU/dt

[OnanasoH Hanps»XeHua Ha Bxoae

3~ 400 B£10%; 3 ~ 690+10%

Pabouas yactoTa

50/60 Ty,

Hecyu_l,aq 4acCToTa

3aBUCUT OT MOLLHOCTU

MNapeHne HanpsxeHUs

<4% (Ha 20)

MaKcUManbHbI TOK, A

1,5 X IH (B TeueHMe 60 c, He Yalle 1 pa3a B 10 MUHYT)

YCnoBmaA oKpyxKatolern cpefbl

[oMelleHna 3aKpbITble, B3pblBOGE30MacHble, 6e3 arpeccrBHbIX MAapPOB U ra3oB.,
TeMnepaTypa oT -25 °C 0o +45 °C Bna)xHocTb A0 80 % (6e3 koHaeHcaTa), AonyctuMas
BMbBpauuna ao 1.5g, atMocdepHoe gasneHune OT 80 oo 106 kIa, Bbicota Ao 1000 M Haf,
YPOBHEM MOpPS.

OnuHa kabens ot MY oo dunetpa

MuHUManbHasa (0o 5 M ana MolwwHocTK <90 KBT, o 10 M npr MolwHocTK >90 KBT)

CTeneHb 3aWmnThl

IPOO

Cnocob oxnaxaeHusa

EcTectBeHHOEe BO3yLLIHOE

OnwvHa kabeng ot MY go 34,

300 -2000 m

100-300 M, aKpaHMpOBaHMeE
He TpebyeTcs

8.8 Tabnnua nogbopa ceTeBbIX U MOTOPHbIX gpocceneinn, SMC UnNbTPOB,
BbIXOAHbIX CUHYCHbIX dunbTpos n dunstpos dU/dt

MOLWHOCTD, . . BbixogHon
Mogaenb KBT, Ceteson MoTopHbIn 3MC punbTp CUHYCHbIN ®dunbrp dU/dt
G Apoccesb Apoccenb d)Manp"
INVENT-GO.4-2 0.4 IMF-2.2/51-4 IEF-0.4/5-2 ISINOF-1.5/3.8-4 | IDUDT-1.5/5-4
INVENT-GO0.75-2 0.75 IMF-2.2/51-4 IEF-0.75/9-2 ISINOF-2.2/6-4 | IDUDT-1.5/5-4
INVENT-G1.5-2 15 ) IMF-4.0/8.8-4 IEF-1.5/16-2 ISINOF-4.0/9-4 | IDUDT-2.2/7-4
INVENT-G2.2-2 22 IMF-5.5/13-4 - ISINOF-5.5/13-4 | IDUDT-4.0/10-4
INVENT-GO0.75-4 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-1.5/5-4
INVENT-G1.5-4 15 ISF-2.2/5.8-4 IMF-2.2/51-4 IEF-15/5.0-4 ISINOF-1.5/3.8-4 | IDUDT-1.5/5-4
INVENT-G2.2-4 2.2 ISF-2.2/5.8-4 IMF-2.2/51-4 IEF-22/5.8-4 ISINOF-2.2/6-4 | IDUDT-2.2/7-4
INVENT-G3.0-4 3.0 ISF-4.0/10.5-4 IMF-4.0/8.8-4 IEF-4.0/10.5-4 ISINOF-4.0/9-5 | IDUDT-4.0/10-4
INVENT-G4.0-4B 4.0 ISF-4.0/10.5-4 IMF-4.0/8.8-4 IEF-4.0/10.5-4 ISINOF-4.0/9-5 | IDUDT-4.0/10-4
INVENT-G5.5-4B 55 ISF-5.5/15.5-4 IMF-5.5/13-4 IEF-55/15.5-4 ISINOF-5.5/13-4 | IDUDT-5.5/15-4
INVENT-G7.5-4B 75 ISF-7.5/20.5-4 IMF-7.5/17-4 IEF-7.5/20.5-4 ISINOF-7.5/17-4 | IDUDT-7.5/20-4
INVENT-G11-4B n ISF-11/26-4 IMF-11/25-4 IEF-11/26-4 ISINOF-11/24-4 | IDUDT-11/30-4
INSTART< 18 instart-info.ru




MoaknoyeHne K npeo6pasoBaTeNsiM 4acToTbl, YCTPOMCTBaAM MJlaBHOro nycka M wWwkKadam
ynpaBneHus.

MY No3BoNgtoT paclmpuTb GyHKLMOHaN obopynoBaHus, peanmsya BO3MOXXHOCTb ANCTaHLMOHHOIO
yrnpaBneHua.

- 0o 10 MeTpoB OT NPUBOAHOIO 060PYAOBaAHUA — MoAenu 1Y ¢ NOTEHLMOMETPOM,;

- 0o 50 MeTpoB OT NprBOAHOIo 060pyAoBaHMAa — Modenu MY 6e3 noteHUMoMeTpa;

Takyke, B 3aBUCUMOCTM OT Moaenm MY, MOXXHO OCYLLEeCTBAATb MOHUTOPUHI MapaMeTpoB,
perynmpoBky o60poTOB M 0TO6parkaTb COCTOAHME DM1eKTpoABMIraTens.

Knacc 3awuTbl IP54.
— oOHOMeECTHble T1Y;
— OBYXMecCTHble [1Y;

— TpexmMecTHble Y]
— YyeTblpexMecTHble Y.

Myck

Cron
Pes BMP Cron Pesepc
—
\@
\_//

Moppo6Hee o nynbTax ynpaeBneHUs Ha Youtube: Moppo6Hee o nynbTax yrnpaeneHus B BKOHTaKTe:
https://youtu.be/pAWMHPNCcHzI?si=V--C-J2MFGttOXe3 https:/vk.com/video/@instartinfo/all?z=vid
€0-204000724_456239040%2Fclub204000724

Moppo6Hee o NynbTax yrnpaBneHus Ha Rutube: OcCyLLeCcTBUTb 6bICTPbIA CaMOCTOATENbHbIN Noa6op:

https://rutube.rufvideo/d25079a013623eb799bf4d4a0le7d5fe/ https://instart-info.ru/product-category/pulty-upravieniya/
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PYOOBAHUWE INSTART

OOMOJIHUTEJTbHOE OBOPYOOBAHWME

TopMO3Hble MOLYNU
HoMuHanbHbIM TOK: 15 ~ 200 A

TopMO3Hble pe3ncTopbl

MouHocTb: 80 ~ 3000 BT
Cep[/lﬂ SDI ConpoTuseHume: 3 ~ 600 OM
YMHOe BpallleHne
CeTeBble€ U MOTOPHBle npoccenn

MowHocTb: 2,2 ~ 630 KBT

Cepwuga LCI

LinpoYanLlme BO3MOXKHOCTM ,El,poccen W FIOCTOSIHE OO TOKa

MouHocTb: 315 ~ 400 kBT

‘ BbIXOAHBIE SNy Dl LTPbI

Cepua MCI MolLHocTb: 1,5 ~ 630 KBT
cepwug obLero
NPUMEHEHMS
duabmpbl dU/dt
MoluHocTb: 1,5 ~ 1200 kBT
Cepuga FCI

YHMBepCanbHad cepud
obuiero npmMeHeHnd

DdunbTpbl 9MC
MouHocTb: 0,75 ~ 630 KBT

Cepunda INPRIME

BepLlnHa beHKLI,l/IOHaFI bHOCTN

MynbTbl yrpaBneHus

- OgHOMeCTHble

- [IByxmMeCTHble
- TpexMecCTHble
- YeTbipexMecTHble

yBEpEeHHbIN 6anaHc
BbICOKas CTemMeHb 3aLmThbl

YCTPOWCTBA M/TABHOIO MYCKA OOMOJTHUTEJTIbHbBIE OMUniA
Cepwuia SSIP MokpbITWe nnaT
yBEpeHHbI 6anaHc . KomnayHga
- Jlak
. Cepusi SBIP P54

Cepunga SBIM

cuna B pasMepe

MoXKapHbIN pexxmm

6ecnepeboiriHaa paboTa
B Upe3Bbl4alHbIX CUTYaLIUAX

Cepwmda SNI

6oraTcTBo GyHKLMOHana

BcTpoeHHbIM OMC dunbtp

CHW>KaeT BbICOKOYACTOTHbIE
nomMexu B ogHom ceTtn ¢ MY

I NSTA RT® 8 800 222 00 21 | info@instart-info.ru INSTART_P/CH_INVENT_T1/2025
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[aHHbIN kaTanor 6611 paspaboTaH Anga Toro, YTobbl AaTh 0630p CyllecTByoWEen cepri NpeobpasoBaTenen YacToTsbl INSTART.
BcnepcTteume TOro, UTo Hallem NoUTUKOM ABASETCA MPOLLECC HEMPEPbLIBHOMO PasBUTKS, BO3MOXHbl U3MEHEHUA TEXHUYECKUX
XapaKTepUCTUK 6e3 NpeaBapuUTeNbHOro yBeooMIeHMd. DTOT KaTanor npeaHasHadveH ToNbKo ANa MHGOoOpPMaTUBHbIX Lienen. Mbl
He HeceM OTBEeTCTBEHHOCTb 3a pelleHWs, MPUHATbIE MO JaHHOMY KaTanory 6e3 onpeneneHHbIX TEXHUYECKMX KOHCYMbTaLUMNA.




