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O INVT

INVT, ocHoBaHHbIN B 2002 rogy, cCTpeMuTbcs 6bITb MUPOBLIM NMMAEPOM B NpeAoCTaBNEHUN NPOAYK

LMK 1 ycnyr B ob6nactv npoMblLLSIEHHOW aBTOMaTM3aL My U SHEPreTU4eCcknx pecypos, Nosn b3yLNXCs
npeanoyteHnem y nrogen . Mveet akumm Ha doHaoBoM 6upxu B LLUaHBbYXaHB,6npxxeBon koa: 002334. INVT —
3TO OAHO M3 KIOYEBbIX BbICOKOTEXHOMOTMYHbBIX HALMOHANbHbBIX NPEANPUSTUNA, B COCTaB KOTOPOTO B
HacToslee BpeMs BXoAaT 11 o4epHUX KoMnaHui. T KoMNaHuyu paboTatoT co cneayoLnmMmn KnoyYeBbIMn
TEXHOMOTNAMU:3HEPreTUKN N ANEeKTPOHUKA, aBToMaTU3aLuus, ynpaBneHusa AsuratensimMmmn, 3KOHOMUSA SHEpPrum n
OXpaHa oKpyxatLen cpeabl,NOrMcTUKa U MHpopMaTM3aunmn U T.4., U OCHOBHbIMWU NPOAYKTaMW: BKoYas
npeobpasoBaTenn YacToTbl (MHBEPTOPHI) BbICOKOT0,CPeAHEr0 N HU3KOTO HanpsiXKeHUs, NoAbeMHO-
TpaHcnopTHoe obopyaoBaHue, cepeoasuratenu n npusogsl, PLC, HMI,anektpogsuratenu, SVG, UPS n
doToaneKTpmuyeckne nHBepTopsl U T.4.. B HacToswee Bpems INVT umeet 6onee yem 1600coTpyaHuKkoB n 4
KPYMHbIX NPOU3BOACTBEHHbIX 6a3bl M ee MapKeTNHroBas cCeTb pacnpoCcTpaHsieTcs No BceMy Mupy, 6onee yem B
60cTpaHax..

INVT ob6ecneumBaeT BbICOKOE Ka4€CTBO NPOAYKLMM U YCIyT, YTO NO3BONSAET KNMMEHTaM CTaHOBUTbCSA Bonee
KOHKYpPEHTOCNoco6HbIMU Ha pbIHKE, 1 6epeT Ha cebs MHMLMATUBY MO UCCefoBaHUo TpeboBaHUI KNMEHTOB. B
koMmnaHuu INVT ecTb 9 R&D LeHTpOB,kOTOpble pacnpeaeneHbl N0 BCEN CTpaHe 1 3aHMMatoTcsi pa3paboTkom
HOBbIX TEXHOMOIMNIN B 3MNEKTPONPUBOAE, MHAYCTPUANbHOM KOHTPOME Y HOBOW 3HepreTuke. Tem cambiM
[OCTurasi BbICOKMX CTaHOapToOB, Kak Ha BHYTPEHHEM U BHELLHEM pbiHKax. MimeeT 6bonee

yem 310 pasnu4HbIX NATEHTOB.

INVT obecneduBaet camble nogxoasiine NnpoayKThl U peLeHns AN nonb3oBaTenen, YTobbl y4OBNETBOPUTbL
X TpeboBaHUS C TOYKN 3PEHUS BbICOKOW NMPON3BOANTENBHOCTH, dHEPTrOCOepexeHmns, 3alnTbl OKpYXKatoLWwen
cpeabl U T.4.. Beicokoe Kka4yecTBO,HENPEPbIBHOE YCOBEPLUEHCTBOBAHNE TEXHOIOMMM U BbICOKOE Ka4eCTBO
ycnyr ynydwatT penyTtaunio INVT B cepauax niogen

INVT noctosiHHO paboTaeT Haj yny4lleHMem kayecTBa NpoayKumu, npoBoanuT BcecTopoHHee R&D
TecTupoBaHue usgenuii.NMpoaykuuto INVT oTnmyaeT Bbicokas HaAeXHOCTb U 3dpdekTMBHOCTL. CeTb
CEpPBUCHBIX LLEHTPOB pacnpeneneHHbIX Mo BCEMY MUpy obecneynBaeT TeXHONormyeckoe obyyeHne
rapaHTUWHYI0 1 CEPBUCHYIO MOALEPXKKY MoNb3oBaTenen. Boicokoe kayecTBo, kK koTopoMy cTtpemutcs INVT
nossonseT emy obecne4ynTb Hagnexalwmnin ypoBeHb 06CNy>KMBaHUsS CBOMX 3aKa34MKOB.

B 6yayuwee gecatunetne, INVT npogonxmnTt HacnegoBaTb “KOHUEMLUI0 06 eCTBEHHOW UCKPEHHOCTHN,

: J i ] BbICOKOIrO JOCTOUHCTBA N CTPEMUTBLCHA K YCOBEPLLUEHCTBOBAHUIO CBOEW paboThl”, cocpegoTaymBaTbCs B
" g OCHOBHbIX 06M1acTAX MPOMbILLNEHHOCTU U TEXHOMOMUAX, BKMOYaa 3HEPreTuKy, aBTomaTusauunio, ynpaBneHme
1
' . o & asuratenamu. CtaHoBUTbCS Gonee CUNbHbIMU B 0611acT 3N1eKTpoNpuBoAa, MPOMbILLNIEHHOTO KOHTPOS U

HOBOM QHEepreTunkun. OcyLLl,eCTBJ'IﬂTb rno6anbHoe pa3BuTne ctpaTtermn 6peH,D,a,COpr}J,HI/I‘-IECTBO c nvogbmMmun BO
BCeX oTpacndx, co3gaBaTb NPOMbILINEHHYO rpynny C FapMOHVIHHOVI KOpI’IOpaTMBHOVI cpe/.'l,oﬁ, 1 BbICOKOM
o b coumnanbHOM OTBETCTBEHHOCTM..
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OB30OP NMPOAYKLUH

lNMpeobpasoBatenu 4acTtoTbl cepunm Goodrive5000 - HOBOe MNOKOMEHME CUCTEM YMpaBneHus
CKOPOCTbIO MepeMeHHOW YacTOTbl BbICOKOrO HanpsxeHud, npoumsBefeHHbix INVT. B paHHbIX
npeobpa3oBaTenax 4acToTbl NPMMEHAETCA MHOrooGMOTOYHbLIN TpaHcdopmaTop ANS nuTaHud
cunoBbiXx Mopynen, texHonorma3d-core DSP+FPGA+ARM pang cuctembl ynpaBrneHUs u
yCOBEPLUEHCTBOBAHHOE BbICOKO3I( P EKTUBHOE OE30aTHNKOBOE BEKTOPHOE yNpaBreHue CKOpPOCThIo,
ynpaBneHne SVPWM, BbICOKOTOYHOE ynpaBrieHVe BpallalolwmMm MOMEHTOM Ha HU3KMX YacToTax C
ObICTPbIM AVMHAMUYECKUM OTKIIMKOM M OBONHOE TOPMOXeEHMeE, U T.4. Kpome Toro, n3-3za KOMnakTHoOM
CTPYKTYpbl, CuUCTeMa MOXeT ObiTb yCTaHOBNeHa Yy CTeHbl Ana obecnevyeHWss OQHOCTOPOHHETO
obcnyxmBaHus, n ero MHTepdenc aensieTcs Hambornee NOAXOAALMM AN TOKANbHbIX MPUOXEHUNA.

CEMEWUCTBO NPOOAYKUUM

11kB

10«B

6. 6B

6B

3. 3kB

3kB

Cepusa CHH100
Cepunsa GD5000

185kBT 1000kBT 2000kBT

COPEPbI MPUMEHEHUA

TennoaHepreTuka

TﬂrO-,D,yTbeBble BEHTUNATOPLI, CETEBbIE
HaCOCbl UMPKYNALNOHHbIE HAacoChl,
KOHOEeHCaTHble HacoChkl 1 apyrne Hacochbl

MeTtannyprusa

BO3,D,yX0,D,yBKI/1 0N AOMEHHbIX Neyen,
BbITSAXXHbl€e BEHTUNATOPbI,AYTbEBbIE
BEHTUIATOPbI, LUMPKYNALNWOHHbIE HAacoChl,
NpoKaTHbIe CTaHbl

LlemeHTHas NMPOMbLIWMNEHHOCTb

BbicokoTEMNEpaTypHbIE BEHTUMSATOPSI,
BbITS)KHbIE BEHTUMSATOPbI, BEHHTUIATOPbI
CbIPbEBbIX MEMbHUL,, LPKYMSLUMOHHbIE
BEHTUMSATOPbI LIEMEHTHbIX MENbHULL,
LIapOBble MENbHULbI

Xumunyeckan NMPOMbLIWMEHHOCTb

BeHTUNATOP CEPOOYMCTKM, KOMMPECCOPbI
ans asota, komnpeccopbl gna COz,
KOMMpeccopbl Ans ammuaka,

rasoBble BEHTUNATOPbI,
LMPKYNALUUOHHbIE HAacoChbl

5000kBT 9000kBT

FlopHogoGbiBatowWwas

NPOMbILLUIEHHOCTb

OcHoOBHble BEHTUNATOPDI,

TAroBbl€ N BbITAXHbIE BEHTUIATOPI,
BO34YyLUHblE KOMMpPeCcCcopbl, HACOCHI,
JNIEHTO4YHbIE KOHBeVIepr

HedTexnmmnuyeckasn

NMPOMBILLUIIEHHOCTb

OCHOBHbIe Hacochbl, HedTAHbIE
Hacochbl, LMPKYNSALMOHHbIE HACOCH,
GycTepHblE HAcOChl, KOMMNPECCOPbI

BooHoe xo3aucTBO

Morpy>kHble Hacochl,
Hacocbl YNCTON BOAbI,
HacoCbl CTOYHbIX BOA,
KNCIOPOAHble BO34YXOOYBKU

Apyrue

dapmaueBTUyeckas, bymaxHas u
Apyrvie oTpacnu, Hanpumep:
BEHTUMNSTOPbI, HACOCHI, BETPOBbIE
TYPOUHBI 1 T.4.




HacTpoWK1 NapameTpoB

[iBa pexuma

ynpasneHus

[Ba pexumaynpaBneHus

® [NepekroyeHne pexXMMOoB yNpaBreHus nyTem

BekTopHoe

OCOBEHHOCTM NPOAYKLUUWN

\ ABTOHacTpoika napamMeTpoB \

® ABTOHaCTpOViKa C BpalleHuem

[OBuratenb 6e3 Harpy3sku

MHHoBayusg, LleHa, B3anmoaencreue

Oaun Ny \

® YnpasneHue oo 8 —mu an. ABuratenen B
pexunme «master-slave»

® YnpaeneHue ot ogHoro MY HeckonbkMMK aBUratensamm
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ynpaeneHuel

SVPWM
06 Bbicokas Tou:
ynpasneH

® BbICOKOMPOU3BOAUTENIBHOE BEKTOPHOE
ynpaeneHne B pasoMKHYTOM KOHTYpe

i s . Osuratens Harpyska
TopMoXeHne MarHUTHbIM NOTOKOM \
Meperpy3oyHas cnoco6HOCThL \
® BLICTpOE TOPMOXKEHME ABuraTens

® 120% o T HommnHanbHoro Toka: 120 cek, 150% o T
HOMMHanbHoro Toka: 5 cek, 200% o0 T HOMUHANbLHOIO
TOKa: MFHOBEHHas 3aluuTa

3awmnTa oT NOBbLIWEHHOro
Hanpsi>XeHUsi NP NOTEePU CKOPOCTH

® be3 curHanusaumm HemcnpaBHOCTU BO BpeMSI
3amMensieHnda B criyd4ae HenpaBuIlibHOro BpeMeHu

YnpaBneHue Master-slave (onuusa) \

® VYnpageneHue B pexume «Master-slave»

lnpokun aMana3oH Kone6aHUM HanNnpAXeHn \
Bpewms pabotbl 6e3 Harpy3ku B Te4eHUn 2 cek

e HopmarnbHasi paboTa, nMpu HanpskeHun B Amana3oHe
ot -15% ~ +10%

e SVPWM (BekTOpHOE ynpaBaeHue ¢
LLINPOTHO-UMIMY/IbCHOW MOAYAALIMEN)

L L [T R Lo

= ® Pabota 6e3 OCTaHOBKM, MPW CHKEHUN HanpsXeHus
i & §F O A,

85% ~ 65% OT HOMUHANBLHOTO NN NPEBbILLEHNN

Pexum Master-slave Ha110% ~ 120% B kOpOTKOE BpeEMSI

® AVR, aBTOMaTM4ecKkasi HaCTPOMKa BbIXOAHOIO
HanpsPKEHUs1 COrnacHO KoneGaHUsAM HanpsKeHUs!
DC-wunHbI

Pab6ota 6e3 ocTaHOBKM Npu
KpaTKOBpeMeHHOn notTepun MOLWHOCTHU

® [pogormkeHne paboTbl 6e3 0cTaHOBKM, NpK

| OTKMIOYEHUN NUTaHKUA B TedeHnn 1-5 cek
Master - slave

CBA3b

KoHTponnep

]

= e I

Bpems paboTtbl 6e3 Harpy3ku B TedeHun 3.9 cek

OBaTuna gBuratenen \

® COBMECTUM C CUHXPOHHbIMU U aCUHXPOHHbLIMU
asuratenamu NepeknoyeHne mMexay
aosuratenamMmu nytem

® HACTpOVKMN NapameTpoB

-

e Ltk iy L

®

® VYnpaeneHue B pexume «master-slave» ¢ rubkomn
VNN JKECTKOW CBA3bI0

=

L T = ]lllllllll. :iiiiiii | - I'iﬁ' = g .
| B | : i =
i e i | = E
-Ld ; Lo 1 '_ B 5 - . T

| =

CHwxeHve YacToTbl Ha 300 L Npy Harpy3ke nocre oTKMIYeHUs
HanpskeHUst B Te4eHUn 1cek
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Mo/sHbIN CNEKTP CKOPOCTH, \

dyHKLUMA cneXxxeHns

e OTcrnexuBaHue CKOPOCTU BpalleHus
ABUraTens u BOCCTaHOBMeHWE ANs 3anycka B
CTaTUYECKOM UMY AUHAMUYECKOM COCTOSIHUN

gl Yl

ol = =

OTcnexvBaHue ckopocTu BpaweHusc 5y

Bbicokasi MOWHOCTb U 3d)d)eKTMBHocn:

® BoinpaAMUTENbHbLIN AUOAHBIN MOCT B KaXX40M
6noke nuTaHnga obecneynBaeT KOS PULNEHT
MouwHocTn =0.97 Nnpu NoNHON Harpyske

® O6ecnevyeHne ahHEKTUBHOCTHU
cuctembl =96% Npu NONMHON Harpyske

100
n(). 90 J
cos@ c0s¢>0.97 n>0.96
50
20

- n(%) -

e Cyxon cpbasocaBurawowmim TpaHcgopmaTtop

® MHoronynbCHbIN AMOAHbIN BbINPAMUTENb (6 KB:
30 nynbcHasa, 10 kB: 48 nynbcHas) B cTporom
cooTBeTcTBMM C IEEE519~1992 n cTanpgapTamu
GB/T14519~93

® BxopaHble rapMOHNKK < 2% Npu NONHON Harpyske

R LB i 1.

[ I D B BB T S

MpeanbHasa BbixogHasa cMHycouAaa \

® dasocaBuraroLWLMn MHOroypoBHeBbI PWM
(6 kB:11ypoBeHb, 10kB:17 ypoBeHb),
cuHycouaa Ha Bbixoae MY

® BLiXxoAHble TapMOHUKN <2% Npu NONHON Harpys3ke

[ B B B b Bl P

B B L L A
= ek e e e e e

Cd

i oy = B =
KpuBble HanpsxeHus n Toka npu 50y

ELTL T -

Kpusas Toka npu 1y

BannacHble cxeMbl \

® "PyyHoi" 6arnnac

Bbiknioyatens
QF1
Bbicokoe | ‘QS1 = 952
Hanpmxeume| ' /7| epsooo ' @
e
e

e “ABTOMaTnyeckun" 6annac

Bebiknioyarens
QF1

Bbicokoe | QS1 Kwm1 = KM2 QS2
HanpshkeHne ‘/—U/ GD5000 w/—l @

[
[

| OnekTpuyeckas
Km3 | Onokvposka

|
7

W (1000) D(1200)

® Bannac cunoBbIX MOAYNEN:

ONeKTPOHHbIN NN MeXaHUYeCKnin 6annacHbIi KOHTAKToOp

Korga cunoBon Mofynb HencnpaBeH, ero MOXHO

>0TKN4YNThL. B 3aTOM cnyyae npounsongetr
CHUXEeHWe BbIXogHOW MmowHocTK MY

>Bpewms cpabaTtbiBaHusa 6annaca — 200 mcek

>[MpumeHsaeTCca Npy HOpMarnbHbIX YyCNOBUAX
akcnnyaTtauum

>MexaHn4YecKknn KOHTakTop (onums)

e

® bavinac CMNOBbIX MOAYIEN: HeNTpanbHas
Touka,npend bannaca

132.5° . >132.5°

G

> Korga ognH HeucnpaBeH, NPOUCXOAUT €ro
o6xoa v octanbHble Moaynu paboTatT no
HOpManbHOMY anropuTMy

>MakcumManbHO BO3MOXeH bannac ana 2-x
CUNOBbLIX MOAYNEN B Kaxaon pase

>TpuMeHsaeTCca Npu NOXUX YCNOBUSAX
aKkcnnyatauum

npOTOKO.ﬂbICBHSM \

® CtaHpgapTHO - Modbus [1ononHUTENBHO -
Profibus-DP n Ethernet

Modbus

NMpoTokonbi Profibus (onyusa)

CBA3U

Ethernet (onuusa)

OvwarHocTuka HeucnpaBHOCTEWN (ou.|M60K)

® OGecnevymBaeTcda 3anncb coctoaHua MYy,
avarHocTuka c6oeB M HeMcrnpaBHOCTEN

NMporpammHoe o6ecnevyeHue ana MK \

® PepakTupoBaHue v 3arpyska napaMmeTpoB
N MOHUTOPUHT cocTosAHMA MY cnomowybio MK

B:
— oy e
[ RSt LAy B " LT

CuHXpOHHOE NepeKkntoYeHue (onuus) \

O CI/IHXpOHHoe nepekn4vyeHne mexany
BbICOKOBOJIbTHbIM BblKNnlo4aTenemM Harpy3km 1 ny,
ONd YMeHbLWeHNA BNNAHUA Ha NTaloLWYyo CeThb,
CHUXeHune 6pOCKOB TOKa npu nepeknwn4yYeHnn,
yBenudnBasa cpok CJ'Iy)K6bI an. gBurartendar

Reactor cabinet
[CILETD]

— -
@

OgHoCTOpOHHEe obcnyXXMBaHue (onuvm)

e OpgHOCTOpOHHEe 06cnyXnMBaHue 4OCTYNHO
OnS BCEro psga MOLWHOCTEN Npu
OOMONMHUTENbHOM HACTEHHOM MOHTaXe

www.invt.com




invt

MHHOoBauyung, LleHa, B3anmoaencreue T T o

rBeHTMnﬂTOpr

KOHCTPYKLUUA MY « BenTunaTopI o

6onNbWKM BO3AYLWHBLIM
NOTOKOM, HU3KUM
YPOBHEM LLyMa U
BbICOKOW HAA€XXHOCTbIO

Cunosou moaynb

s xx |

Fu - 5
A AA | L JLﬂ

—> ®doToaneKTpuYeckKuin
< curHan

o
o3
Il

—> Cunosasnnata —{> NP CRLLED]

o Kaxpgbin cnnoson MoAynb 9KBMBaNEHTEH
0AHOda3HOMY MHBEPTOPY HNU3KOTO
HanpsxeHusa AC-DC-AC

OnoaHbIN BbINPAMUTENbHbIA MOCT

Bbixoa BTOPMYHOM OBGMOTKM CMTOBOTO
TpaHcdopmaTtopa (690V), nogaeTca nutaHue
K MOAYMIO Yepes NnaBKkuU NpefoxpaHuTens;
Korga cuctema 6*n nynbcHas, NOMNHbIN
MOCTOBOM HeynpaBfnsieMbli BbINTPSIMUTENb
nony4yaetnutaHne NOCTOSHHbIM TOKOM Nocne
dunbTpoBaHUA, HanpsixxeHue byaer
WHBEPTUPOBAHO B 0AHOMasHoe NuTaHme
nepemMeHHbIM Tokom PWM B mocTe H

r N T v V

Wkad ¢ chasocaBurarowum Wkad c cunosbiMu moaynsmu LWkad ynpaBneHus CeHcopHas naHenb
TpaHcdopmaTopom ® CepuiiHasi TexHOMnorus o 10'C ynyYLIEHHbIM KaYECTBOM
coefVHeHUa 6NOKOB NMUTaHUS ® 3-core ynpaeneHne DSP+FPGA+ARM 6
® 3HauynTenbHO yny4ywaert 6 n3oobpaxeHuna
® B3avmMo3aMeHsieMble MOAYyMnu obecne4ymBaeT TOHHOe ynpaBleHune
HanpsaxeHne nuTaHns CKOPOCTbLIO U MOMEHTOM ® MOHUTOPWUHT fAaHHbIX B peXume
cetnunofasnser Hanpaxenne| KoIMaecrao culosbix|peero peanbHOro BpeMeHu n
BXOAHbIE TAPMOHWNKN 33378 3 5 e CurHanbl Ansa ynpaBneHusi CUNoBbIMU oTobpaxeHne cUrHanos
e [apaHTUs HAAEXHOTO 3anycka 6 kB 5 15 MOAYynAMM NEpenatoTcs no
M KOHTPOb TEMNepaTypbi 6.6 B 5 18 OgTOBOJ'IOKOHHbIM NUHUSAM CBA3N ANA
TpaHcopmaTopa B pexume 10 kKB 8 24 obecne4vyeHUd BbICOKOU
11 kB 9 27 noMexo3alULLEeHHOCTH

n l peanbHOM BpeMeHu |



















