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NMpoussoacTeo

HanpaBneHve no pa3paboTke U U3roTOBMEeHUIO mMpoaykuunm nog 6peHaoM INSTART ocHoBaHO Ha
6asze XonaowHra CeBepo-3anagHoe 3rekTpo-MexaHuyeckoe O6begumHeHue (C33MO) B 2014 rogay.
MHOToNeTHUI OMbIT PaboTbl U U3yUYeHWe MPUBOLHON TEXHUKU €BPONenNCKUX BpeHO0B CTano OTMpPaBHOM
TOYKOM ANA OpraHmM3aumm cobCTBEHHOro Npon3eoacTea. COBMECTHO C HayYHO-TEXHUYECKUM LIEHTPOM
kKoMnaHug INSTART paspaboTana v npoTecTUpoBania o6pasLbl U oTNaguia Npon3BoOLCTBO COOCTBEHHOM
npoayKLUMm, oTBeYatoLler NoTpebHOCTAM POCCUMCKOro PbiHKa.
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KauecTtBO

Bblcokoe KayecTBO W HaAEeXHOCTb MpoAyKLUMKM [OOCTMraeTcd 3a CcYeT TuaTenbHoro otbopa
npounsBoauTeNer KOMMEKTYIOLLMNX, KOHTPOMA TEXHONOMMYECKMX MPOLLECCOB M TOYHOMO BbIXOOHOMO
TECTUPOBAHWSA FOTOBbIX M3OeUM. [TOCTOAHHbIE MHYKEeHEePHbIe N3bICKAaHMSA M 06paTHAA CBA3b OT KOHEUHbIX
rnofib3oBaTeNier MoMoratoT HernpepbiIBHO COBEpPLUEHCTBOBATb BbiNyckaeMoe obopynoBaHue. Cnyrkba
TexHm4yeckom nogaep>Xkm INSTART oKa3blBaeT BbICOKOKBANIMOULIMPOBAHHYKO MOMOLLb Ha BCeX 3Tamnax:
oT noabopa obopyAoOBaHMSA Mo KOHKPETHble 3a4a4yM 00 BBOAA ero B aKcrnayaTauuto. Lnpokasa ceTb
CepBUCHbIX LleHTpoB U CepBUCHbIX NapTHepoB INSTART obecneynBaeT ornepaTUBHOE BbIMOHEHME
YCNyr Mo nycKoHanagke, TeXHMYeCKoOMYy 06CNY»KMBaHMIO, AMATHOCTUKE U MOCTrAaPaHTUMHOMY PEMOHTY
obopynoBaHUs.
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LleHa

[ocTynHaa HageXXHOCTb — 3TO BEKTOP PasBUTUS M KOMIMJIEKC MeponpuaTtui, Gnarogaps KOTOpoMy
kKoMnaHua INSTART rapaHTUPYeT KOHKYPEHTOCMOCOOHYIO LieHY MPU BbICOKOM KadecTBe MpoayKLUu.
Hanuuure npenctaBUTeNbCTB U cknagos INSTART BO Bcex KpynHenlunx ropogax Poccum, Pecnybnvke
Benapycb 1 KasaxcTtaHe MoO3BOMFAET ONTUMU3MPOBATb 3aTPaTbl Ha JTOTUCTUKY U GOPMMPOBATb MMOKYLO
LLeHOBYO MOMUTUKY 19 KITMEHTOB.
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1. MpenMyLlecTBa Nnpeobpa3oBaTenemn
YyacToTbl cepuun SDI

MpeobpazoBaTenn 4YactoTbl cepun SDI — 3TO OOHM K3 CaMblX KOMMAKTHbIX M MPOCTbIX YCTPOMWCTB B

ynpaBneHnn sneKTpoaBmrateiisMm B nHenke rlpeo6pa3OBaTenel7| 4aCTOTbl

INSTART. Hapge)xHble

npeobpasoBaTeniv YacToTbl MOLLHOCTbIO OT 0,4 00 4 KBT npeactaBnatoT cobom NpocToe M 3KOHOMUYECKM
addeKTMBHOE pelleHre ANa ynpaBneHna a/1eKTpoaBMraTenem.
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BbICOKUM MYCKOBOW MOMEHT NPU
HU3KUX OBOPOTAX ABUIATENSA
MyCKOBOM MOMEHT B BEKTOPHOM pexkmme
-150% npw 1.0 'y, 1 Bbiwe

CbEMHA4A NAHEJ1b YNPABJIEHUA
MaHenb MMeeT BO3MOYKHOCTb BbIHOCaA
YOAUHUTENbHBbIM Kabenem anmHow 0o 50 m

KOMNAKTHOCTDb
OnTMManbHble rabapUTHbIE pasMepsbl

BCTPOEHHbI CETEBOM NMPOTOKON
B 6a30B0O KOMMNEKTaL MM BCTPOEHHbIN
MODBUS RTU

OBJIACTb NMPNMMEHEHWYH

OcHOBHOe nMpuMeHeHne cepumn SDI -

CNCTEMDbI

BeEHTUNAUMM N HACOCHblIe arperarbl.

OMNMTUMAJIbHAA COBOKYINMHOCTb

3ALWUTHBIX DYHKLIUN:

- TOKOBagd 3alluTa OT NeperpysKkm
aBuraTens;

- TOKOBad 3allKMTa MIHOBEHHOIO AeNCTBUS;

- 3alUMTa OBUraTena oT neperpesa;

- 3allUKTa OT 3aMblKaHUA BbIXOOHbIX da3 Ha
3eMIo;

- 3allKTa OT NeperpeBa BbIXOOHbIX
Kackados;

- 3alUKTa OT MOBbILUEHHOro UK
MOHMXEHHOIO HaMnpPaAXXeHs;

- 3alUMTa OT MponanaHunsa dasbl Ha BXoae,

- 3allKTa OT OLIMBOK Nepenayn daHHbIX;

- 3allMTa OT MponafaHunsa a3 Ha Bbixoae.

Takxke

npeobpasoBaTtenu YacToTbl cepmm SDI Mcnonb3ytoTcs ANs obLEenPOMbILLIEHHOO MPUMEHEeHMS.

MNpeobpasoBaTenu YacToTbl cepum SDI




2. DYHKLMUOHA/IbHbIE BO3SMOXHOCTH

PacwupeHHbi MUO-perynatop
ObecneumnBaeT yrnpaBieHMe CKOPOCTbIO 3/1eKTPoABUraTend An9 noanepyKaHma NocTOAHHOIO 3HaYeHUs
3aflaHHOro NapamMeTpa (HanpuMmep, AaBreHud, TeMrnepaTypbl UKW pacxoda BoAbl).

BcTpoOeHHbIN TanMep
BcTpoeHHbIV TaMep, KOTOopbIM yrpaBadeTcs BXOAHbIMU LIMGPOBBIMM CUTHanaMu.

orpaHVI'-IVITe.Hb MOMEHTa
I‘Ion,,u,epmaHme YCTaHOB/TEHHOIO MOMEHTa NyTeM OrpaHMNMYeHMNA HanpaXKeHnd U ToKa.

Pe3epBHOe KONMUpoBaHUe NnapamMeTposB

Nonb3oBaTeNlb MOXXeT WMCMOMb30BaTb PE3epPBHOE KOMMPOBaHME MapaMeTpoB, YTOObl BOCCTAHOBUTbL
HaCTPOMKM MpeobpasoBaTesid 4acToThbl B Cllydae OWMUOKMK, BbiI3BAaHHOM cOOEM WM HernpaBUbHOM
paboTol ¢ MoMOLLbIo NpoTokona MODBUS.

ABTOMaTUYECKUNIA perynaTop HanpsHXeHUsa

MpenHasHayeH On9 cTabunmM3aummM BbIXOOHOMO HaMPSXKEHUs MyTEM perynmpoBaHMa Toka B 06MOTKe
BO3BYKOeHUA, a Takke obecrneymBaeT 3MEKTPOHHYIO 3alUMTy OT Meperpyskys U MageHus 4acToTbl
BpaLLleHMUs.
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3. TexHU4YeCKUe XxapakKTepuUCcTuKu

Mopenb

HoMMHaNbHbIN TOK | HOMUHaNbHbIX TOK MoLwHoOCTb .
npeo6pasoBaTens TopMo3HOM MoAaysb
Ha Bxopge (A) Ha Bbixoae (A) asuratensa (kBrt)*
Y4acToTbl
1~220 B +15% 50/60 Iy,
SDI-G0.4-2B 32 1,8 0,4
SDI-G0.75-2B 8,2 4,7 0,75
BcTpoeH
SDI-G1.5-2B 14 75 15
SDI-G2.2-2B 23 10 22
3~380 B +15% 50/60 I
SDI-G0.75-4B 3.4 23 0,75
SDI-G1.5-4B 5 3,7 15
BcTpoeH
SDI-G2.2-4B 58 5] 22
SDI-G4.0-4B 10,5 8,5 4

*HoMWHanNbHbIM TOK ABMIrATENsa He A0/KEH npesBblllaTb HOMMHaNbHbBIN BbIXOAHOM TOK Hpeo6pasoBaTenq 4acCToTbl

1. Cepusa

Cucrema o6o3HavyeHus

1

2. PexxM G - 06LLEenpOMbILLIEHHbIN

3. MouHocTb an.asuratenda (KBT) ong obuienpoMbllLieHHoro pexxmnMa (G)

4. HOMUMHanbHoOe Hanpa>keHune
2:1~220 B +15%, 50/60 Iy
4:3~380 B +15%, 50/60 Iy

5. BCcTpoeHHbIM TOPMO3HOM MOoay b

6. JononHuUTeNbHOE 3aLLMTHOE MOKPbITME MNNAT JTAKOM

7. JononHUTeNbHOE 3aLMTHOE MOKPbITME MNMaT KOMMAayHOLOM

MNpeobpasoBaTenu YacToTbl cepum SDI

3 4 5.

SDI-G 1.5 - 4B+ C3C i



4. TexHU4YecKasa cneundukauma

KoMnoHeHT

XapaKTepucTuka

[OuranasoH HanpshHXeHUsa 1 4acToTbl
Ha BXxoOe

3~220 B +15% 50/60 Iy
3 ~380 B +15% 50/60

[nanasoH Hanpsa»XeHUsa 1 YacToTbl
Ha Bbixo4de

3~0-220B,0-600 Iy,
3~0-380 B, 0-600 Iy,

Ownana3oH MoLLHOCTEN

0.4~ 4.0 kBT

PexxnM yrnpasneHus

BekTopHoe ynpaBneHue 6e3 o6paTHOWM CBA3N
CkanapHoe

Tun gBuratenda

ACUHXPOHHbIM ABUraTeNb C KOPOTKO3aMKHYTbIM POTOPOM

MaHenb ynpasneHus

CbeMHaa 0o 50 m

TopMO3HOI MoAay/b

BcTpoeHHbIn

PaspelueHne no yacrtorte

Linpposoe 3HaueHme 0.01%

INSTART®

g AHanorosoe 3HavyeHue 0.025%
5 KpuBas Hanpsa>KeHMs/MacToTbl NnHenHas, KBagpaTHUyHas, MHOroTo4eYHas!, No BbIBOPOYHbBbIM 3HAYEHUAM:
8 HanpshkeHue/dacToTa (V/F)
©
g- MNeperpy3o4yHas cocobHOCTb 4 ¢ nNpn 180% oT HOMKWHaNbHOro Toka 60 ¢ Npu 150% OT HOMKWHaNbHOIO Toka 60 MUH
b npu 120% OT HOMUHANbHOIO TOKa
[yCKOBOW MOMEHT 1.0 My /150% (SVC)
[uanasoH perynnpoBku ckopoctu | 1:50
DopcrmpoBaHME KPYTALLErO PyuHoe popcupoBaHme KpyTaLlero MomMeHTa (0.1% ~ 10.0%), aBToMaTnyeckoe
MOMEHTa dopcrpoBaHmMe KpyTALLErO MOMEHTa
Pexxnm ynpasneHua Knemmbl ynpasneHusa, MODBUS RTU (RS485), naHenb ynpasneHua
Bxogbl ynpaBneHus 5 umdpoBbix BXxogoB (S1~S5)
T mmnynbcHbIM BXxoq, (HDI), paccumTaHHbIM Ha MakCUMarbHYyto YacToTy 50 KIy
TaHanoroBbiM Bxog (All), KOTOPbIM MOXHO MCMOMNb30BaTb Kak BXo4 HanpaxeHumsa (0-10
B) nnun Toka (0-20 MA)
Bbixoabl ynpaBneHus 1 penenHbi Bbixon (AO), KOTOPbIM MOYXHO MCMOMb30BaTb Kak Bbixod, HanpsweHus (O-
10 B) unu Toka (0/4-20 MA)
1 uMbPOBOM BbIXOA, C OTKPbLITEIM KonekTopoM (Y), He 6onee 24 B 50 MA
MHdopMaums o paboTte 3agaHHasa YacToTa, BbIXOOQHOM TOK, BbIXOAHOE HanmpaXeHue, HanpsaeHne LWnHbI
= MOCTOAHHOMO TOKa, BXOAHOW CUIHan, 3HadeHne curHana obpatHom cBasn,
§ TemnepaTypa Moayns, BbIXOAHAs 4acToTa, CKOPOCTb ABuratens v np. OtobpaxkeHue
g [0 32 napaMeTpoB KHOMKOM >>
s
o | VHPopmMaumsa o6 owmbkax CoxpaHeHue MHPopMaLumm o 3x MocnefHUX HenonaaKkax, BO3HUKLLMX BO BpeMs
I .
s pPaboTbl. B Ka)KO0M 3anmcK 0 HeMonaaKe yKasblBaeTCsl HacToTa, TOK, HanpsyeHue Ha

LMHE NOCTOAHHOIO TOKa 1 COCTOAHME BXO,EI,HOI'O/BbIXO,EI.HOI'O CUrHana KnemMmbl BO
BpeMd BO3HUKHOBEHNA HeMoaaKm
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4. TexHU4YecKasa cneundukauma

KoMnoHeHT

XapaKTepucTuka

NCTOYHWK 3a4aHMA YacTOTbl

8 TMMOB OCHOBHbIX MCTOYHMKOB YaCTOTbl. [TpMMeHAIoTCA pasnyHble PeXMMbI
nepekoYeHmd. icnonb3sytoTca pasHoobpasHble MCTOYHWKM BXOAHOMO CUrHana:
MOTEHLMOMETP MaHenm ynpasneHud, BHeWHWM aHanoroBbl cUrHarn, LndpoBom
OMOPHbIN CUTHANM, UMMYbCHbIVM OMOPHbIN CUMHAs, KOMaHAbl ONCKPETHbIX BXo4oB, MK,
CUTHanN WWHbI yNpaBAeHus, BHELHWUI NoTeHUMoMeTp, curHan MWA-perynmnpoBaHma

ANrOPUTM PasroHa 1 TOPMOXKEHUS

4 NMHEMHbIX PeXXnMa, AmanasoH BpemMeHun 0-3600 ¢

MHorocTyneH4aTasg CKOpOCTb

Bbi6op 16 CKOPOCTEN C UCTMOMb30BaHMEM PAa3TUYHbBIX KOMBUHALMKN MHOMOKaHabHbIX
CWTHasIOB K/1eMM yMpaBfeHus

®yHKUMa BcTpoeHHoro MJ1K

HenpepbiBHOE BYHKLMOHMPOBaHME 16-CTYyNeHUYaToM CKOPOCTH, Ha KaXkaoM CTyneHu
BpeMd yBENMYEHNA U CHUKEHUS CKOPOCTU U BpeMs paboTbl MOTYT 3a4aBaTbca
oTaenbHO

YnpaBneHne TONYKOBbIM

TONUYKOBYIO HACTOTY WM ANTUTENTIbHOCTb TOMTYKOBOIO YBENMUYEHUA U YMEHbLUEHUSA

ABale;IHaﬂ CUrHanmnsayuna
rlpeo6|oa3OBaTenq 4aCTOTbl

s
§- PEXXUMOM CKOPOCTM MOXHO 330aBaTb OTAEbHO, KPOME 3TOro, MOXXHO HacTpOUTb
§ NPEeUMYLLIeCTBEHHbI MU HEMPEeUMYLLLECTBEHHbI TONYKOBbIN PEXUM B paboyem
6‘ coctoaHmmn. OmanasoH 0 - 50 'y,
KoHTpOob GUKCUPOBAHHOM ANTMHbI | DYHKLMA KOHTPOMS 3a4aHHOW ANUHbI U 3a0aHHOMO PacCTOAHMSA peanm3oBaHa npm
M PUKCUMPOBAHHOIO PacCcToAHUSA MOMOLLUM MMMYNbCHOIO BXOAHOMO CUrHana
KoHTponb pacyeToB DYHKLMA CYETUMKA peanm3oBaHa Npw NOMOLLM MMMYIbCHONO BXOAHOMO CUrHana
DyHKUMS yMpaBieHMs YacToTom MpurMeHsaeTca B 000pyAO0BaHUM HAMOTKM TEKCTUTbHOW HUTU
KonebaHnm
BcTtpoeHHoe MUO-perynupoBaHue | Micmonb3yeTca B MpoLecce ynpaBneHUsa CUCTEMOM C 3aMKHYTbIM KOHTYPOM
DyHKLMA aBTOMaTUYeCKOro O6ecneymBaeTca CTabUNbHOCTb BbIXOAHOMO HaMPXeHMA Npu KonebaHmax
perynatopa HanpsxeHumsa (AVR) HanpsXeHnsa ceTu
TopMOXKeHMe MOCTOAHHbIM TOKOM BbicTpoe 1 paBHOMepHOEe TOPMOXKEHUE
KoMmneHcauusa cKonbkeHnsa KoMneHcauma oTKIOHEHMA CKOPOCTW, BbI3BAHHOMO HaMpaXeHUa Npu KonebaHmax
HanpaXXeHua ceTn
BcTpoeHHble Tammepbl BCTpoeHHbIM TaMMep 3a0ePKM BKIOYEeHNA Npeobpa3oBaTenisa 4acToTbl
3almTa npeobpasoBaTens [MOBbILLUEHHbIN TOK, MOBbILLUEHHOE HaMPAXXeHMe, 3aLl1Ta OT HernonagKy Moaynewn,
YacToThI MOHMYXEHHOE HanpshxeHre, Neperpes, Neperpy3ka, 3alimTa oT BHELWHWX HEMONaaoK,
© 3alUMTa OT KOPOTKOTO 3aMblKaHMA Ha 3eM/Ito (A9 3almMTbl Npeobpa3oBaTesnis Y4acToThbl
'§ OT TOKa KOPOTKOIO 3aMblKaHWs HEOBXOAMMO YCTAaHOBUTb BXOAHOM 1 BbIXOAHOMN
E} npoccenb)
©
m

3almTa 6/TOKMPOBKOM aBapUMHbIM CUMHAM MeperpysKm

MponafaHue NnuTaHus

[onycKaeTca aBToOMaTUYeCcKMi nepesanyck

MNCTOUYHUK MUTaHUSA

+10 VDC 20 MA

OxnaxxgeHue

BosgywHoe oxnaxpgeHune

O6MeH OaHHbIMK

MNopaepykKa cTaHgapTHoOro npotokona MODBUS RTU

YcnoBus cpeabl

TeMnepaTypa oKpy»KatoLLero
BO3OyXa NMpw paboTe

-10 °C ... +40 °C ( B gmanasoHe oT +40 go +50 °C - MoHWKeHMe aKCMyaTaLMoHHbIX
XapaKTepUnCcTmMK 1,5% Ha Kaxkabl rpagyc)

TeMnepaTypa XpaHeHUs

-20°C .. +60 °C

BnaHocTb BO3OYyXa

He 6onee 95% OTH. BN. (6e3 KoHOeHcaTa)

BbicoTa

Huyke 1000 M (1000-3000 M - MCMOMb30BaAHME C MOHUYKEHHbBIMU XapaKTEPUCTUKaAMM)

MecTo yCTaHOBKM

Bes arpeccrBHbIX U TOPIOYUX ra3oBs, MNblv KU NPOYMX 38Fpﬂ3HeHV]m

Bunbpaumga

MpeobpasoBaTenu YacToTbl cepun SDI

MeHee 59 m/c? (0.6 g)



5. CxeMa noaknmwo4vyeHusa
3 das3bi 380B 1 ¢asa 220B

TopMO3HOW pesncTop ToOpMO3HOI pesncTop
e e

AsTOMaTUYECKUI : : ABTOMaTUYECKUIA : H
BbIKIloYaTenb P PB [lBuratens BbIKlOYaTENb P PB Leuratens
R— L1 u e L1 u
s— L2 N L. N
T— L3 E OpHobasHbIN UCTOYHUK E
TpexdasHblit UCTOYHMK CeTeBOro NUTaHus
CeTeBOro NUTaHus = =
GND ; GND .
Linpposoit Bxop 1~ ~ St AHanorosblit BbIXoA Ludposoit Bxog 1 o1 AHanorosbi BbIXoA

nbpoBoil BXoA 2

Lindp A o d s
7 3 /

U,vnd)posogl BX0f, & 53

Lindposoit Bxop 4 /D_( s4

1dposon BXxoa 2

Linp: A R s
7 3 /

LlwleOBOlil onn4 S

Lindposoii Bxog /D_( 54

Lindposoit Bxoa 5 o b5 Lindposoit Bxoa 5 QU
1T L€ ROA | I LE ROA |
PeneiiHbli BbIXog PeneiiHbli BbIXog,
o— o—
10V ROC 10V ROC
BHewHuin Al1 BHewwHui Al
noTeHUMomeTp noTeHUMomeTp
GND GND
AHanorosblit BXof, [ LE A i AHanorosbli BXof, [ LE
(0-10 B, 0-20 MA) B (0-10 B, 0-20 MA)

. E .
VIMNYbCHBI BXOZ, = MMNynbCHbIii BXOA,
(BbICOKOYACTOTHbIN (BbICOKOYACTOTHIiA)|

nnn—o HDI Y e nnn—=e HDI Y ¢
2B o4 s BbIX0A C OTKPbITbIM 2B s BbIx0z € 0TKpbITbIM
oP m  om oF Ao Ao GND opP O om0 OFF  AO AQ2 GND ® konnekTopom

E KOJIIEKTOPOM
m oV 01 ]

ON FDI 01

I
£l

6. FabapuTHbIe pa3Mepbl

) B w r D Bec o 2
BHeLWHUM BUA, Mogenb 6pyTTO s I L AR | 2
MM KIr g g
SDI-G0.4-2B
SDI-G0.75-2B o
SDI-G1.5-2B
145 82 125 4 0,9
SDI-G0.75-4B v
< m >
SDI-G1.5-4B
|
SDI-G2.2-4B 1l =
I =
SDI-G2.2-2B %
190 110 152 5 1,95 %
0 S
SDI-G4.0-4B < R
I
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HasBaHue B B1 LU L1 r mn ra2

MNaHenb ynpasneHus 70 67 60 - 38 1 10
MoHTa>kHaa paMKa 94 87 70 65 15 1 -
r
r2 MOHTAXHAA PAMKA

r

E

B1

CBeToomnogHag, CbeMHad MaHes b ynpaBieHund npegHasHa4veHa angd nporpaMmMmmMpoBaHNA
rlpeo6pa3OBaTenel?| YyacToTbl. No3BongaeTt OCYyLLeCTBMATb 3allyCK, OCTaHOB, perynmpoBaHue 4acCTOTbl U
MOHUTOPUHTI MapaMeTPOB.

Mopenb
SDI-KP
0,75-40 kBT
LED-naHenb

|_|pe,EI,Ha3HaL‘|eHbI ONAa YCTaHOBKWM N KPper1eHn4d naHenemn ynpaBieHn4d.

BHewWwHUM BUA, O603HaueHune OonucaHue

MOHTaXHbIN KOMMEKT BKAKOYAET MOHTaXKHYO paMKy Ana naHenu SDI-MK un
SDI-MK YONUHUTENbHbIM Kabenb.
(1-50 meTpoB)

YOnuHUTeNbHbIW Kabenb ona nadenm SDI-KP

SDI-EC
(1-50 meTpoB)




8. [lonosiHUTeNnbHbIE onuuun
8.1 KoMnayHpa

MNpn paboTe obopydoBaHUA B 3KCTPEMalbHbIX (arpeccuMBHbIX) paboynx cpepax pPeKoMeHOyeTcs
OOMONTHUTENbHAA 3aluMTa — creurasnbHoe TMOKPbITMEe rMedaTHbIX MaaT KoMmayHaoM. [daHHagd
onumna ¢aBngeTca Haumbornee onTUManbHOM ONa obecrneyeHrs HAOEXHOCTU paboTbl 4YaCTOTHbIX
npeobpasoBaTtenen Unn yCTPOWCTB MIaBHOIO MyCcKa B XXECTKUX YCOBUAX U MpW BO3OENCTBUK OPYTrUX
arpeccuBHbIX GaKTOpPOB (BMara, Mbijb 1 T.M.).

MJTATbI C SALLWTHBIM MNMOKPbITMEM — 2TO OOCTYTTHAH
AJTbTEPHATUBA KIMACCA 3ALLNTDBI IP54

[MpenmyLLecTBa

' [NoBblLLIEHHas MeXaHM4YecKasa yCTOMYMBOCTb: 3PPEKTUBHO
? 3alMLLaeT oT BUGpaL Ui, BO3HMKALIMX B Mpolecce paboThbl

N 9
/1™ Bblcokaa TennooTaaya: yCTpomncTBO He HarpesaeTtcs B
_ > npoLecce aKcrayaTaumm

@g MpoaneHue cpoka cny»6bl 060pynoBaHUA
©

MoKpbITUE NakoM pekoMeHOyeTcda O/8 NMpefoTBpalleHMa MNoBpexXaeHrn n agedopMaumin nnat npu
paboTe B 3aMblfieHHbIX pabounx cpefax. BHe 3aBUCKMMOCTU OT TAXKECTM HarpysoK, AOMNONHUTEbHOE
3alLUMTHOE MOKPbITME MO3BOMAET He TOMbKO MOBbLICUTb MPOYHOCTb PAAMO3NEMEHTOB, HO M MPOANNTb
CPOK cny>kbbl 06opynoBaHWa B LefoM. Jlak HaOeXHOo 3aluuiiaeT npeobpasoBaTeflb 4acToTbl UMK
YCTPOMCTBO M/1aBHOMO MyCcka OT Mbi/in, UTO obecrnedmBaeT becrnepeboHyo paboTy NMPOM3BOACTBA.

[MpenMyLlecTBa

YCTOMYMBOCTb K Mbln

Bblcokasi MexaHU4ecKas NPoYHOCTb PaaMO31EMEHTOB Ha
% neyaTHbIX NaaTax

i
@@ MpoaneHue cpoka cny»6bl o6opyaoBaHUA

CpaBHeHme MOKPbITUA ONA MEeEYHATHbLIX IJ1aT. JTaK K1 KOMIMayH[

JNNak KamMnayHp
MNMpeumMyLiecTBa
Jlak gelweBne KoMnayHaa lNoBbILWEHHAsa MexaHu4eckasa yCTOMYMBOCTb
MOYKHO Bbl6paTh KOHKPETHbIN BMA Naka Bbicokag Tennootaava: pagmnoaneMeHTbl He
oL Balln Hy>Abl rneperpeBatoTca B NpoLLecce aKcnayaTaumm

YHUBePCaNbHOCTb: MOAXOOUT O/19 BCeX nnaT

foe nydwe NPUMeHNATb

B cyxumx momeLleHmnax B nomeuieHax ¢ NoBblLLEHHOM BIAaYKHOCTbIO
N arpeccmBHOM cpenom

INSTART\ 10 instart-info.ru



9. lononHuTeNibHoe o6opyaoBaHue

[JononHutenbHoe obopynoBaHmMe K NpeobpasoBaTendaM YacToTbl MO3BOMAET MaKCMMaibHO 3PPEKTUBHO
MCMNOMb30BaTbh GYHKLIMOHA YaCcTOTHO-PerynmpyeMoro npmMBoaa.

CeTesou gpoccens 3MC Gunstp MoTOpHbIM Apoccenb

Jﬁ_TOpMO3HOl7I pe3uncTop

o
MynbT ynpasneHna l;
®

9.1 TopMO3HbIEe pe3UCTOPbI

TopMO3HOM pe3ncTop obecreumBaeT BO3IMOYKHOCTb ObICTPOM OCTaHOBKM 3/1eKTpoABMUIraTens B Clydasx
TOPMOYKEHWSA C MOMOLLbio MpeobpasoBaTesiad YacToTbl. B mpolecce TOPMOXKeHUs anekTpoaBuraTend
ero sHeprus paccemBaeTcd Ha O/IOKe PEe3nCTOPOB, KOTOPbLIM, B CBOKO odepefdb, MOOK/OUEeH K LUMHEe
MOCTOAHHOIO TOKa Ha MNpeobpasoBaTeflb YacToTbl, YTO OAeT 3alUMTy npeobpasoBaTesnito YacToTbl OT
aBapPUMHOIO OTK/TIOYEHMS MO NPUYMHE MepeHanpaXXeHus.

- ConpoTumBneHme: 3 OmMm - 600 OM
- MowHocTb: 80 - 3000 BT

- Kepamumueckaa mogenb

- Knacc 3awmtbl IPOO

TOPMO3HOM pe3ncTop HeobxoamMM B Tex criydasx, Koraa:

- HeobxoaMMo bonee 3dPeKTUBHOE TOPMOXKEHUE;
- €CTb MHEPLUMOHHAA HarpysKa Ha anekTpoaBMraTersb;
- UMEeeTCH BO3MOXHOCTb MepeHanps»xeHus.

TOPMO3Hble pPE3UCTOPbl ABNAKOTCA OOMOHUTENBbHOM OMUMEN U PEKOMEHOYIOTCA K YCTaHOBKe MNpwu
HEeoBXOOMMOCTV 3aMedSIeEHUA TOPMOXKEHWS 3NeKTpoaBMraTend ¢ TOPMO3HbIM MOMEHTOM M oon. bonee
20% OT TOPMO3HOIro MOMeHTa M

M.

9.2 NMynbTbl YyNpaBneHus

MynbTbl ynpaBneHus ([1Y) npegHasHadeHbl O19 MOAKIOYEHUA K npeobpasoBaTendaM 4acToThbl,
YCTPOMCTBAM MJIAaBHOMo Nycka M WKadam ynpasneHua. MNynbTbl ynpaBieHa No3BoAAOT pacllupUTb
dYyHKLUMOHaN o6opyaoBaHMs, peanmsys BO3MOXHOCTb AUCTAHLMOHHOMO yrpaBneHnsa obopynoBaHMeM,
a TakXKe, B 3aBMCMMOCTM OT Mogenu [1Y, ocylecTBNaTb MOHUTOPUHI MapaMeTpoB, PeryrnpoBKy
060OpPOTOB M OTOBPAXKATb COCTOSAHME DMIeKTpoaBUraTend.

Mpeo6pazosaTtenu yacToTbl cepum SDI 1



9.3 Tabnuua nog6opa TOPMO3HbIX MOAY/IEM U TOPMO3HbIX PE3UCTOPOB

PekoMeHAyeMoOe TOPMO3HOE CONMpOoTUBIIEHME AN HAaCOCOB,
BEHTUNIATOPOB, TOKAPHbIX U ppe3epHbIX CTAHKOB, AbIMOCOCOB U Mp.
Mogenb (K opy < 1:0, MB = 10%)
npeo6pas3oBaTtend
HacToTbl i HomuHan * UTorosoe 3HaueHue
TopMo3HOM pesucTopa Kon-Bo
Moaynb WT.
(o] V] KBT oM KBT
SDI-G0.4-2B BcTpoeH 400 0,08 1 400 0,08
SDI-GO0.75-2B BcTpoeH 200 0,16 1 200 0,16
SDI-G1.5-2B BcTpoeH 120 0,25 1 120 0,25
SDI-G2.2-2B BcTpoeH 80 0,4 1 80 0,4
SDI-GO0.75-4B BcTpoeH 600 0,16 1 600 0,16
SDI-G1.5-4B BctpoeH 400 0,25 1 400 0,25
SDI-G2.2-4B BcTpoeH 250 0,4 1 250 0,4
SDI-G4.0-4B BcTpoeH 180 0,6 1 180 0,6

* BO3MOXHbI Pa3/IMUYHble Cnocobbl coeguHeHWsa TOPMO3HbIX PEe3UCTOPOB (MocnefoBaTenibHoe, napannenbHoe,
cMellaHHoe)
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9.4 CeTeBble U1 MOTOpPHbIE Apoccenu

CeTeBble ApOCCEeNM UCMOMb3YTCA ONF CHUMXXEeHUA OpPOCKOB TOKOB BXOAHOW LMW 4acTOTHOro
NpeobpasoBaTend, Mpu KonebaHWax HamnpawkeHUs B CETM, a Takke [O79 CHUXXeHUda Bblibpoca
rapPMOHMYECKMX UCKaXKeHUM B CeTb OT Mpeobpa3oBaTend YacToThbl.

MoTopHble apoccenu npegHasHayeHbl A9 CHYDKEHMA CKOPOCTU HapacCTaHMsa BbIXOQHOIMO HaMpshKeHnda
Ha BbIXOAE YacCTOTHOro rNpeobpasoBaTend, CHMYKAIOT BbIGPOChI  HaMpshKeHWs Ha KnemMmax nBuraTtend
MPW MCMOMb30BaHMM O/MHHOIO Kabenda gaBuratensa (cebllie 40-60 MeTpoB). TakyKe CHMMKaT PUCK
MOMTOMKM BbIXOOHbIX CUMIOBLIX Liernen npeobpasoBaTend rnpuv aBapunHbix CUTyaumax: npoboe nsonaumm
ABUraTensd, KOpPOTKOM 3aMblKaHMW.

CeTeBoOM gpoccenb MoTopHbIN gpoccenb . .
Napamerp CeteBOM | MOTOpPHbIN
Mogenb UHAYKTUBHOCTbD, Mogenb UHAYKTUBHOCTD, npoccens | mpoccenb
MIH MIH
ISF-2.2/5.8-4 0,91 IMF-2.2/51-4 0,531 Pa6ouas
47 - 63 0..60
ISF-4.0/10.5-4 0,883 IMF-4.0/8.8-4 0,345 YacToTa, I,
ISF-5.5/15.5-4 0,544 IMF-5.5/13-4 0,302 MnanasoH 22~315
ISF-7.5/20.5-4 0,405 IMF-7.5/17-4 0,196 MOLLHOCTH, KBT
ISF-11/26-4 0,248 IMF-11/25-4 0,148 Pa6oyee
440
ISF-15/35-4 0,213 IMF-15/32-4 0,08 HanpshxkeHne, B
ISF-18.5/38.5-4 0174 IMF-18.5/37-4 0,093 MaKCUManbHbI
1,5 x IH (60 cekK)
ISF-22/46.5-4 0,145 IMF-22/45-4 0,082 TOK, A
ISF-30/62-4 o2 IMF-30/60-4 0,05 Choco6
EcTecTtBeHHOE BO3OyLIHOEe
ISF-37/76-4 0,094 IMF-37/75-4 0,05 OxXnarkaeHns
ISF-45/92-4 0,072 IMF-45/90-4 0,036 Pa6ouas
o1 -10 °C po +40 °C*
ISF-55/113-4 0,049 IMF-55/110-4 0,033 TeMnepatypa
ISF-75/157-4 0,044 IMF-75/152-4 0,025 McnonHeHme OTKpbITOE
ISF-90/180-4 0,038 IMF-90/176-4 0,022 CTeneHb 3aluThl IPOO
ISF-110/214-4 0,035 IMF-110/210-4 0,02 PexxM paboTbl MpoOonMKMUTeNbHbIN
ISF-132/256-4 0,029 IMF-132/253-4 0,017
ISF-160/305-4 0,027 IMF-160/300-4 0,014
ISF-185/344-4 0,022 IMF-185/340-4 0,014
ISF-200/383-4 0,02 IMF-200/380-4 0,01
ISF-220/425-4 0,018 IMF-220/420-4 0,01 * BO3MOYKHOCTb MCMOMNb30BaHMs A0 +55°C
ISF-250/484-4 0,016 IMF-250/480-4 0,009 C MOHMXEHNEM XapPaKTePUCTUK Ha 2%
ISF-280/543-4 0,015 IMF-280/540-4 0,009
ISF-315/605-4 0,014 IMF-315/600-4 0,0088

9.5 CeteBo SMC dunbTp

AMC oJunbTpbl  (OGUNLTPLI 3MIeKTPOMAarHMTHOM COBMECTUMOCTM) cnyXkaT [ONna CHMKeHUs
BbICOKOYACTOTHbIX MOMEX B CeTb OT YacCTOTHbIX Mpeobpa3oBaTesien AN COOTBETCTBUS TpebyeMbiM
CTaHOApTaM ceTw.

MapameTp CeTteBoi IMC dunbTp MapameTp CeteBoi IMC bunbTp
Pabouasa TeMnepaTypa oT-25°C po +80 °C Pabouas yacToTa, Ny 50
CTeneHb 3alWmnTbl IPOO Owvana3oH MoLWHOCTK, KBT 0,75 ~ 315
PexxM paboThbl MponomKMTeNbHbIN Pabouee Hanps»keHue, B 380-440
Cnocob oxna)kaeHusa EcTtecTBeHHOE BO3gyLLIHOE

MpeobpasoBaTenu YacToTbl cepun SDI 13



9.6 Tabnuua noab6opa ceTeBbiX, MOTOPHbIX Aapoccenen nu IMC bunbTpos

MoLHOCTb,
Mopgenb » o Y
A KBT CeTeBoW MoTopHBbI 3MC TopMo3Hoi Moaynb*
npeo6pazosarens Apoccenb Apoccenb bunbT
YacToThl O6wwenpom. P P P
pexwum (G) CocTosiHue Makc. Tok, A
SDI-G0.4-2B 04 ISF-22/51-4 | IMF-2.2/51-4 BcTpoeH 8
SDI-G0.75-2B 0,75 ISF-4.0/10.5-4 | IMF-2.2/51-4 BcTpoeH 8
SDI-G1.5-2B 1,5 ISF-5.5/15.5-4 IMF-4.0/8.8-4 BcTtpoeH 15
SDI-G2.2-2B 2,2 ISF-11/26-4 IMF-5.5/13-4 BcTtpoeH 15
SDI-GO0.75-4B 0,75 ISF-2.2/5.8-4 IMF-2.2/51-4 |EF-2.2/5.8-4 BcTpoeH 8
SDI-G1.5-4B 1,5 ISF-2.2/5.8-4 IMF-2.2/51-4 IEF-2.2/5.8-4 BcTpoeH 8
SDI-G2.2-4B 22 ISF-2.2/5.8-4 IMF-2.2/51-4 IEF-2.2/5.8-4 BcTpoeH 15
SDI-G4.0-4B 4 ISF-4.0/10.5-4 | IMF-4.0/8.8-4 IEF-4.0/10.5-4 | BcTpoeH 15

* B Tabnuue yKasaHbl TOPMO3Hble MOAy/M U TOPMO3Hble PEe3nCTOpbl ANS TUMOBOMO MPUMEHEHUs (TOPMO3HOM

MOMEHT - He 6onee 100% oT paboyero MOMeHTa, MepeoamnYHOCTb BKIOUEHUSA - He Bonee 20%). 14 crneumanbHOro

npnMeHeHn4d Tpe6yech Pac4yeT napaMeTpoB TOPMO3HOITo MOoAyNd N TOPMO3HOTO COMPOTMBIIEHNA.

** B Tabnuue yKasaHbl TOPMO3Hble MOAYIM U TOPMO3Hble PE3UCTOPbl ANS TUMOBOro MPUMEHEHUa (TOPMO3HOM

MOMEHT - He 6onee 100% oT pabodyero MoOMeHTa, NeproanYHOCTb BKITOUEeHUS - He bonee 20%). [na cneumanbHOro

npnMeHeHn4d Tpe6yech pacyeT MapaMeTpoB TOPMO3HOIo MOAyMAa M TOPMO3HOIo COMPOTMBEHUSA. [JonycKaeTca

noa6op TOPMO3HbBIX PE3UCTOPOB APYIMX HOMUHAMOB C COXPaHEHMEM PE3YNBTUPYIOLLMX 3HAYEHWIN COMPOTUBIEHUS

N MOLHOCTWN.

INSTART®
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10. CpaBHUTE/IbHbIE XapaKTePUCTUKU NpeobpasoBaTtenien yactoTbl INSTART

HasBaHue cepwusa SDI cepua MCI cepusda LCI cepwusa FCI cepusa VCI
OwvanasoH MoLwlHoCTU, KBT 0.4 -4 0.4 - 630 5.5-500* 0.75 - 630 0.4-40
1daza, 220 B 04-22 04-22 - - 04-22
3 da3bl, 380 B 0.75- 4 0.75 - 630 5.5-500* 0.75 - 630 0.75- 4
YnpaBsrneHue ckangpHoe/ YnpaBsrneHue ckangpHoe/
YnpaBsrneHue ckangpHoe/ YnpaBsrneHue ckangpHoe/ VrpasneHue ckanspHoe/
BEKTOPHOE C PA30OMKHYTbIM BEKTOPHOE C Pa30OMKHYTbIM
Cnocob ynpaBneHuna BEKTOpHOe C BEKTOPHOE C Pa3sOMKHYTbIM BEKTOPHOE C Pa3OMKHYTbIM
KOHTYPOM, BEKTOPHOE C KOHTYPOM, BEKTOPHOE C
Pa30MKHYTbIM KOHTY[POM KOHTYpPOM KOHTYpPOM
3HKOAEPOM 3HKOAEPOM
HecbeMHag,
MNaHenb CbeMHas CbeMHas CbeMHas CbeMHas

BbIHOCHad nMaHesb -onunga

Tun gBuratenda

ACUHXPOHHbIN

ACUHXPOHHbIN

ACUHXPOHHbIN

ACUHXPOHHbIN/CUHXPOHHbI

ACUHXPOHHbIN

BxogHag yacToTa, 'y,

50-60

50-60

50-60

50-60

50-60

BbixogHaa 4YacTtoTa, 'y

0-600

0 - 600 (3200)

0-600

0 - 600 (3200)

0-320

MeperpysoyHasa
CnocobHOCTb

150% oT | aBuraTend s
TeueHune 60 ¢;180% oT ||
OBuratensa B Te4eHme 4 ¢

150% ot | aBuratend s
TeueHune 60 ¢;180% oT ||
OBuraTensa B TedeHme 3 ¢

150% oT |, aBuraTens s
TeueHune 60 ¢;180% oT ||
OBuraTensa B TedeHme 3 C

150% oT |, aBuraTens s
TeueHune 60 ¢;180% oT ||
OBuraTensa B TedeHme 3 C

150% oT | aBuratensa B
TeueHuMe 60 c;180% oT ||
nBuratensa B TedeHme 3 ¢

120% ot |, aBMraTens B
TeueHune 60 c; 150% oT |,
OBuUraTensa B TedeHme 3 C

120% ot | aBuraTend B
TeueHune 60 c; 150% oT |,
OBuUraTensa B TedeHme 3 c

120% ot |, aBMraTens B
TeueHune 60 c; 150% oT |,
OBuUraTensa B TedeHme 3 c

BCTPOEHHbIN MCTOYHUK
nuTaHmna

10 B,20 MA

10 B, 20 MA, 24 B, 300 MA

10 B, 20 MA, 24 B, 200 MA

10 B, 20 MA, 24 B, 300 MA

10 B, 10 MA, 24 B, 200 MA



oL «1HVISNI

NJoJul-1Jeisul

DOyHKUUU

YrpaBreHune cKopocTbio/
MOMEHTOM

+/+

+/+

+/+

BctpoeHHbIn MNO-perynartop

ABTOMaTU4ecKad
perynmpoBKa HanpsaXkeHms
(AVR)

BcTpoeHHbIN TanmMep

OI'paHVI‘-I nTenb TOKa

PerynMpOBKa MOMEHTa

YacToTHOe ynpasneHue
Hacocamm

1(+4)

KonunyecTtBo ckopocTei

16

16

16

16

16

MMnynbcHble BXO,D,bI/B bIXoObl

1/0

1/0

0(+1)/0(+)

1N

0N

AHasorosble BXOAbl/BbIXxoabl

1N

21

32

2(+1)/2

1N

LUudposble Bxoabl/Bbixoabl

51

5/0

6/1

6(+4)/1(+2)

4/

PeneinHble Bbixoabl

2

2

3a

LWANTbI

3aLumTa No HanpaXXeHmo

+

TokoBas 3almTa

+

3awmTa oT neperpesa M4

+

3alMTa oT NponaaaHms das

+

KOMMyHI/IKaLI,MOHHbIe
BO3MOXXHOCTU

MODBUS BcTpoeH

MODBUS BcTpoeH

MODBUS BcTpoeH

MODBUS - onuusg,
PROFIBUS - onuuma

MODBUS BcTpoeH

0.4 - 30 kBT (B pexxmnme P) -

5.5-30 kBT (B pexxume P) -

0.75 -18.5 kBT (B pexxnme P) -

TopMO3HOWM MOoay b BcTtpoeH BCTPOEH; BCTPOEH; BCTPOEH; BcTtpoeH
18.5 - 630 KBT - BHeLwHUM 30 - 500* KBT - BHEWHUM 18.5 - 630 KBT - BHeLHUM
MOHTaYHbIM KOMMNNEKT ana N N
naHenu ynpasneHua
CTeneHb 3aLlnTbl IP 20 IP 20 IP 20 IP 20 IP 20
O6LenpoMblLLNeHHble O6LenpoMblLLNeHHble
Ob6LenpoMblLLNeHHble BeHTnnaumg,
O6LenpoMblLLNeHHble MexaHW13Mbl, paboTa B MexaHW13Mbl, paboTa B
O6nacTb NpPUMeHeHUs MeXaHM3Mbl, yrpaBneHme 06 LenpoMbILLNEHHbIE
MexXaHW3Mbl SHKOOEPHOM peXxknme, SHKOOEPHOM peXxknme,
MOMEHTOM MexaHW3Mbl

ynpasneHne MOMeHTOM

ynpasneHne MOMeHTOM




OBOPYONOBAHMUE INSTART
MPEOBPA3OBATE/IN YACTOTbI [IONONHUTENbHOE OBOPYIOBAHME

Cepwug SDI

SKOHOMUYHad cepund

TOpMO3HbIe Moy
HoMuHanbHbIN Tok: 15 ~ 200 A

Cepug MCI TopMO3Hble pe3ncTopbl
cepwug obuiero MouuHocTb: 80 ~ 3000 BT
NPUMEHEHNSA ConpotusneHue: 3 ~ 600 OM

Cepug FCI

YHUBepcasbHas cepus
obLlero NpMMeHeHus

MOTOprIe Opoccenn
MolwHocCTb: 2,2 ~ 315 KBT

YHWBepcarnbHaga cepud MoLwHocTb: 2,2 ~ 315 KBT
obLlero npuMeHeHns
C pacLUMPEHHbIMU GYHKLMSMN

Cepug LCI ﬁ CeTeBble opoccennm

Cepuga VCI

KOMMaKTHad
N SKOHOMUYHadA cepuda

Ddunbtpbl 9MC
MouiHocTb: 0,75 ~ 315 KBT

MynbTbl yrpaBneHmna

- OgHOMECTHble

+ [IByXMecCTHble

Cepvm SSl + TpexMecTHble
CTaHpapTHas cepus + YeTbipexMecTHble

o6|_|_|,ero NnpUMeHeHnd

Cepwug SBI

CTaHpmapTHaga cepud
o6LLEero NpUMeHeHns
C 06BO[IHbIM KOHTaKTOpOM (6alinac)

I NSTART® 8 800 222 00 21| info@instart-info.ru INSTART_P/CH_SDI_04/2022

[aHHbIN KaTanor 6bi pa3paboTaH O5a Toro, YTobbl AaTb 0630p CyLLeCTBYOLLEN cepum MpeobpasoBaTenen YactoTbl INSTART.
BcrnencTtBume Toro, UTo Hallewm MOAUTUKOM ABASETCH NPOLLECC HEMPEPbIBHOMO Pa3BUTUS, BO3MOXHbI M3MEHEH WA TEXHUYECKUX
XapaKTepPUCTUK 6e3 NpeaBapmUTEbHOIO YBEAOMIIEHWI. STOT KaTanor NpefHasHadyeH To/bKo Ald MHGOPMaTUBHbIX Lienelt. Mbl
He HeceM OTBETCTBEHHOCTb 3a peLleHUd, MPUHSATbIE MO AaHHOMY KaTanory 6e3 ornpefneneHHbIX TEXHUYECKUX KOHCYTbTaLluiA.



