MAKING MODERN LIVING POSSIBLE

YcoBepLueHCTBOBaHHbIN akTUBHbIA ¢unbTp VLT®
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Ha Ny TN SHeprocbepexeHns

TeHpeHUMA pa3BUTUA
NPOMbILLUIEHHOCTU

o nporHo3am, B TeueHne ceayoLwmnx
[BajLaTtu neT noTpebneHne sneKTpoa-
Heprum B M1pe yBennumtca Ha 25 %.
OTO CnepcTBME OXKNAAEMOro ynyyLlleHna
YPOBHA XU3HW HaceleHNA B pa3BrBalo-
LLMXCA CTPaHaX.

[ns ynoBneTBOpeHUsi TaKoro pacTyLyero
cnpoca notpebyeTca yBenmyeHve
NPOV3BOACTBA NEKTPOIHEPI N,

O[IHAKO B CBA3M C TEM, UTO U3MEHEHME
KNMMaTa yxe ABNAETCA Cepbe3Hoi
npobnemoin, 6onbLian yacTb
NoTPe6GHOCTN B 3NIEeKTPO3HEPT M
[OJIXKHA YAOBNETBOPATHLCSA 3a CUET
BO306HOB/IAEMbIX ICTOYHVKOB SHEPIrUY,
PaLMOHANbHOrO KCMONb30BaHNA SHEPrun
1 BHeApeHUs SHeprocbeperatowmx
TEXHONOrnM.

Kak pauynoHanbHO ncnonb3oBaTb
3Hepruio?

3a CY€T perynmpoBaHNA 4acToTbl
BpalleHunA aneKTpoaBuraTenen,
Hanpumep, B cuctemax OBK unm
HACOCHbIX YyCTaHOBKaX, MO>KHO CHU3UTb
SHepronoTtpebneHvie Ha 50 %, 1 B CBA3U
C 3TVIM BMOJIHE €CTECTBEHHbIM BbIrNAANT
pacnpocTpaHeHne NCNoNb30BaHMA
NPUBOAOB C PerynnpyemMon CKOpOCTbIO.

Momunmo 3Toro, yBenuueHme
NCMOMb30BaHNA MIOMUHECLIEHTHBIX SIaMM
TaK>Ke BbIMMAAUT Pa3yMHbIM Cocobom
CepbE3HOro IKOHOMUN SNTEKTPOIHEPTUN.
K coxaneHuto, 6onbLuan

yacTb 3HeprocbeperaiLLero
31eKTPoo6opynoBaHUS, UMEET MNOOOYHbIN
3¢ deKT B BUAE reHeprpoBaHus
HeCVHYCOMAaNbHOTO TOKA, N3BECTHOFO
KaK «rapMOHMYECKME UCKaXKEeHUs».
M03TOMY rapMOHUYECKNM NCKAXKEHNSIM
yAensaeTca BCE 6onbluee BHUMaHMeE.

FapmMoHunyeckune nckaxeHus
ABNAIOTCA 6OMNbLUOI NOMEXOW
lapMoHUYecKme NcKkaxeHNa ABNAIOTCA
No6GOYHbBIM NMPOAYKTOM COBPEMEHHON
annapaTtypbl ynpaBfieHnsa SNeKTpUYecknm
ob6opynosaHvem. Ecnv Bbl, K nprmepy,
MCNonb3yeTe YaCTOTHO-Perynmpyemble
NPuBOAbI, TO OHW FreHepupyIoT
rapMOHUMYeCKme NCKaXKeHNA.

[apMoHUYecKme TOKN NPUBOAAT K:

B yBennyeHuto sHepronotpebneHna

B yBenMyeHno CUCTEMHbIX NOTEPb

B yBennyeHno pe3oHaHCca TOKOB B
3NeKTPUYECKO ceTu

B yBennyeHuno pe3oHaHca TOKOB B
3NEeKTPUYECKON ceTn

Mpobnema nckakeHNA ToKa 3aknoyaeTca

B TOM, UTO OHO BNUSIET Ha GOPMY KPMBOW
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HaMPSXKEHUSA, UTO NPUBOAUT K VCKAXKEHWIIO
HanpsiXkeHus.

Ecnu anekTpuryeckas ceTb UCMNbITbIBaET
CUNbHOE BO3JEeNCTBIE FaPMOHNYECKNX
NCKaXXeHWiA, BCE obopyrioBaHue,
nosiyyatoLee 311eKTPO3HEPrumio OT 3TON
ceTn, paboTaeT B HempaeasnbHbIX yCIOBUAX.

OTO NPUBOAUT K:

OorpaHV4YeH1AM UCNONb30BaHNA
3NeKTpUYecKom ceTu
npexxaeBpemMeHHOMY CTapeHmto
n3genun

6onee BbICOK/M NOTEPAM

BMOpaLu BanoB aneKTpoaBuraTenen
OCTaHOBKaM NPov3BOACTBA
YBENNYEHNIO NeKTPOMarHUTHbIX
nomex

Mpolye roBops, rapMmoHnyecKkne
NCKaXXeHUA CHNXKAIOT Haf€XXHOCTb,
yBeNMUNBAIOT BPeMs NpoCcTon
ob6opypoBaHus, BNVAIOT Ha
KauyecTBO NPOoAyKUMIY, YBENNUYMBAOT
3KCrulyaTauMoHHbIe pacxoabl

1 MPUBOAAT K CHUXKEHUIO
NpPoV3BOAUTENBHOCTH.



CraHfgapTbl 1 HOPMaTKBbI yCTaHaBAUBAKOT
MaKCMasnbHO JONYCTUMOE UCKaXeHne
HanpaxeHuA Ha yposHe 3-10 % B
3aBUCMMOCTM OT 0611aCTV MPUMEHEHUA
o60pyaoBaHus.

AHanorus
B KauecTBe aHaNnornmm MoXxHo npmneBecTn
npumep pesepsyapa C BOAOW, FAe BOAA
npeacrasnseT coboi anekTponuTaHmne,
a rapMOHNYeCKNE NCKaXeHNA —

3arpAsHeHne BoAbl. HeBO3MOXHO AOBUTHCA MOHOMO

NnoJaBneHns rapMOHUYECKIMX NMOMEX,
OiHaKO NOCPELCTBOM CHUXKEHNA
MHTEHCMBHOCTW BO3eNCTBUA
rapMOHMYECKOro TOKa Ha OTAesIbHble
HeJIHEHble Harpy3Kkn MOXHO CHU3UTb
VNCKaXeHMe HanpsKeHnA.

CreneHb 3arpsA3HeHUA 3aBUCUT OT 06bEMA
3arpA3HAIOLLEro BelecTBa OTHOCUTENbHO
pa3mepa pe3epByapa, T.e., UICMOSb3yA
«3NEKTPNUECKYI0» TEPMUHOSOTHIO,

OT 06bEMA HENNHENHON Harpy3Ku
OTHOCUTE/IbHO MOLLHOCTM 31€eKTPOCETH.
Tak>ke, BMOJIHE OYEBMAHO, YTO
3arpAsHeHve byaeT pacnpoCcTPaHATLCA
o Bceln ceTu, ecnin He GyayT
yCTaHOBJIEHbI GUABTPbI ANA
BOCMPENATCTBOBAHUA PacnpOCTPaHEHUIO
3arpAsHeHuA.

B kauecTBe anbTepHaTuBbI
VHONBMAYaANbHOWN rapMOHYECKOMN
KOMMEeHCaL M MOXHO YCTaHOBUTb
AKTUBHBIN GunbTp VLT® KoMnaHum
Danfoss B 06Le TOUKe HECKONbKUX
npucoeauHeHN Ansa KoMneHcaumm
HeCKONbKMX UM BCEX Harpy3oK

YcTpaHas Bo3feiicTBue OARHOBPEMEHHO.

rapMOHMYECKUX NCKaXKeHNI

Bbl MOXKeTe faXke He COMHeBaTbCA B
TOM, UTO Balla 3/eKTPUYECKasn CeTb
YK€ NoABepraeTcs BO3AENCTBUIO
rapMOHUYECKMX NOMeX, OAHAKO 3[1eCb
Ba)KHa CTEMeHb 3TUX NCKAXKEHWA.

AKTUBHbIV drnbTp VLT® KOMnaHum
Danfoss MOXHO Ucnonb3oBaTb

A5 MOlepHM3aLMN YCTAaHOBOK,
KOTOpPble MOBEPXKEHbI BO3AENCTBUIO
rapMOHMYECKUX UCKaXKeHUIA N B
Cnyvasnx, Koraa AONofHUTENbHbIE
HeNIMHelHbIe Harpy3KU NOACONNHATCA
nosgHee AnA ynyuweHms
SHeproapPeKTNBHOCTU.

Mpu ycmaroske npuso0dos ¢
MHO0204UC/IeHHbIMU NPeobpazosamessimu
4acmomesl C nuUmaHuem om 00H020
ucmoyHuUka moka mpebyemcs
0donosiHUMesibHoe NoddssieHuUe 2apMOHUK
0719 mo2o, Ymobbl U3be2ame 2apMOHUHECKO20

UCKaXxXeHUA HanpAeHus.
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[MpuHUMNbI paboTbl aKTUBHOrO PpUAbTPA

Bo3pencTBne rapMoHUK
[apMOHMYeCKniA TOK, reHepupyembii
HeNIMHEHbIMM Harpy3Kamu, TaKUMm

Kak NprBofbl, MAET MO HanpaBfIEHUIO K
CamMOMy HV3KOMY MMMeaHCy UCTOUYHMKA
nutaHuA. bes apdekTnBHON dunbTpaLmm
3T0, KaK NPaBWo, HanpasJieHne K
TpaHcpopMaTopy UM reHepaTopy.

MuTtatowmin TpaHchopmaTop nnm
reHepaTop OyzeT UCMbITbIBATb
BO3[eNCTBME BO3POCLINX BUXPEBBIX
TOKOB, YTO, B CBOIO OUepefb, NPUBOANT K
NOBbILEHHOMY HarpeBy 1 YMEHbLLEHWIO
KMA4 cuctemol.

[lononHuTenbHble NOTEPU YMEHbLLIAIOT
Harpy3ouHyto CNoCcoBHOCTb TOKa, UTO
BelET K agedbopMaLv HaNpPAXKeHNA Unn
NCKaXXeHNto naeanbHol Gopmbl KpBOW
HanpsKeHuA.

NckaxEéHHas popma KprBOWN HanpsKeHus
yBennyrBaeT NoTepu B Apyrnx
NOAKJIIOYEHHbIX HarpysKax, Takmx Kak
SNeKTPOoABUraTeNv C NPAMbIM MYCKOM

OT CeTn, KOMMyTaLMOHHaA annapaTypa,
npeobpasoBaTeny YacToTbl U T.M.

Kak npaBuno, npesbilleHne
HOMWHaNbHOW TemnepaTypbl Ha

10°C MOXET COKPaTUTb CPOK CITYKObI
n3onauum Ha 50 %.

AHanu3 nokasbiBaeT, 4TO BO3AeNCTBMne
rapMOHMYECKMX NCKaXKEHWUI Ha
TemnepaTypy coctaBnaet 2-5°C B
3aBMICUMOCTU OT NOPAAKA rAPMOHUKM 1
WHAVBYAYaNbHOW aMIANTY bl

Takum 06pa3om, OCHOBHOe NoboyHoe
[eNCcTBME FaPMOHNYECKMX UCKAMKEHNIA
NPOoABAAETCA He Cpasy, a cnocobcTyeT
CHVPKEHMIO CPOKa SKCruTyaTauuv n3genvsa
B [OJITOCPOYHOI NepCrneKkTmBe.

B KpanHux ciiyyanx, rapmoHnyeckmne
NCKaXeHNA NPUBOAAT K HEYCTONYMBOM
paboTe KOHTPOSIbHO-V3MEePUTENbHOW
annaparypbl, OTKIIIOYEHNAM U BbIXOAY
M3aenunm n3 cTpos.

Kak 310 pa6oTtaer -

6bICTPO 1 HAfEXHO

AKTVBHbIV GUnbTp paboTaeT aHaNorNyHO
MUKPOGdOHaM C LUYMOMNOAABEHNEM,
KOTopble OTGUNLTPOBbLIBAOT
BHeLLHWe 3BYKU. icnonb3ys BHelwH/e
TpaHchopmaTopbl TOKa, aKTUBHbIE
GUNBTPbI OTCNIEXNBAIOT TOK NUTAHUA,
BKJII0YasA nobble nckaxeHus. Mpu
NOCTYMNIEHUN 3TOrO CUrHana cuctema
ynpasneHus onpegensaeT Tpebyemyio
KOMMeHcauuo 1 Co3AaéT mogesb Ans
nepekntoyatenen IGBT.

370 cO3AaéT MyTb HU3KOrO MMMEeAaHca

B GUNbTPE U rapMOHVKM NAYyT B GUNLTP
BMEeCTO TOrO, YTOObl ATV B HaNpaBneHnn
NCTOYHVKA NMUTaHNA.

Mpwv NpakTUYEeCKU NOTHOM NOAABIEHNN
rapMOHMNYECKOrO NCKaXKeEHNA

TOKA VICKaXKEeHE HamnpsAXeHUs
TpaHchopmaTopa Uv reHepaTopa yxe
607bLUe He ABNAETCA NPo6aemMo.

OunbTp OCyLeCTBAAET TEKYLLYIO
OLIEHKY U MOAaBIEHVE FAPMOHUK

B HEMpepbIBHOM peXunme, YTobbl
NMoceKyH/HbIE NN CYyTOYHble KonebaHua
B Harpy3sKe 31eKTPOCTaHLMMN He BANAAN
Ha NPON3BOAUTENbHOCTb aKTUBHOMO
dunbrpa.

TpaHcdopmaTop

A 4

\ \, jM
1 ek
AKTUBHbBIV Harpyska
dunbtp



— BblIOOp 3a BaMu

Ll,eHTpaanaﬂ KOMMeHcauunAa

NHamBnayanbHasa LleHtpanbHas nofcoeanHeHne GuUnbTpa B obLLei

TOUKe HECKOMbKMX NPUCOEANHEHNIA, He WUnausnayanbHas

3aTparuBas TeKyLLylo KOHOUrypauuo KOMMeHcaums

BalLEN CUCTEMBI, U FAPMOHUKY BO BCE Komnarua Danfoss npeqnaraeT cepuio

YCTaHOBKe MOT'YT KOMMEHCMPOBATbCA st A whe o ot

€HTPanv30BaHHO, Aaxke npu
': IIHEM HAMDSKEHIN, 4EDE3 VCKaXKeHWAMM CO BCTPOEHHBIM yCOBEP-
a: g R c¢op ato b LIEHCTBOBAHHbIM aKTUBHbIM GUIBETPOM
TOTPaH pmarop. (AAF) ans KomneHcaummn rapMoHUK Ans

VHAVBYAYaNbHbIX HAarpy30K C YaCTOTHO-
perynupyembiM npreogom. TpaHcdopma-
TOPbI TOKa ABNAOTCA BCTPOEHHBIMU.

pynnosasa KomneHcauus
Mo>HO KOMNeHCUpPoBaTh BbIGpPaHHY0
rpynny Harpysok. Qunbtp AAF
ABTOMATUYECKMN PErynmpyeT HarpysKky n
He 3aBUCKT OT CTabUNIbHOCTU NUTaHNA.

lpynnosas

BHe 3aBUCMOCTM OT TUNA Harpy3Ku,
aKTUBHble GUMBTPbI HANPAMYIO
noAcoeanHATCA K TPEXPasHOW ceTu.

lMoMMMO yMeHbLUEHNA rapMOHUYECKNX MCKaXeHUI akTUBHble GunbTpbl VLT®
KomnaHuu Danfoss Takxe:
ANHAMUYECKN KOMMEHCUPYIOT KonebaHna PeakTUBHOWN MOLLHOCTY
ypaBHOBeLUNBaIOT pa3oBble Harpy3Ku
YMEHbLUAIOT MepLaHne ocBeLeHnsA
raciT pe3oHaHcC B ceTn

QunbTpbl MOTYT paboTaTtb BMecTe C
ApyrMmn GUnbTPaMmn NoaasneHns
rapMOHWUK, KOHAEHCATOPHbIMU
6aTapeamu u gpyrum o6opyaoBaHuem,
OTCNEXNMBAOLWMM KauecTBO
3/1IEKTPOSHEPTUN.

AKTUBHbIV dunbTp VLT® KomnaHum Danfoss o6ecneunBaeT paBHOMEPHYIO Harpy3Ky
Ha Bce Tpy $asbl, ONTUManbHbI KO3GPULNEHT MOLHOCTU U YMEHbLUEHUE MepLaHUs
ocCBelLLeHMs.

Mpu ycTaHOBKe GpUIbTPOB Nepeq,
HENMHENHBIMM Harpy3kamm Heo6XoarMOo
NpPOBEPWTb, YTO OHY UCMOb3YIOT
BXOZHble [pOCCeny B Lienu nepeMeHHoro

B pe3ynbrate ONTUMN3NPYETCA NCMNONIb30BaHME 3/IEKTPOSHEPIn, NoBbilaeTcA
TOKa.

30 bEKTMBHOCTb NCNONb30BaHNA CUCTEMbI M MPOU3BOACTBEHHAA cpela. bnarogapsa
MaJioMy BPEMEHU OTKJIMKa akTBHOTO dunbtpa VLTS, oH paboTaeT Kak yCTpONCTBO
ralleHus pe3oHaHCHbIX KoNebaHUil 1, TaKM 06Pa3oM, YMEHbLUIAET BePOATHOCTb
OTKJIIOUYEHUIN N OCTAHOBKM NPOV3BOACTBA.

PaboTa ¢umnbTpa 3aBUCUT OT
PacnonoXeHUs TOUKN N3MEPEHNA
TpaHchopmaTopa Toka (CT).

QunbTp paboTaeT C MaKCUMasbHO HU3KOW YacTOTON NepeKtoueHni ans
COKpalleHusa notepb KommyTauum IGBT. OTo TpebyeT 6onbluen dpunbTpauum ot
BCTPOEHHOI MarH1THo Lenu LCL, 1 Takum 06pa3om, OCHOBHbIM MCTOYHNKOM
TENNOBbIX BblAeneHun ctaHoBATCA He IGBT moaynu, a snemeHTbl LCL yenu, Kotopbie
MeHee MofBepKeHbl HeraTUBHbIM 3ppeKTam Npu HarpeBaHMK.

AKTUBHbIN dunbTp VLT® no3sonset
yCTaHaBMBaTb TpaHCHOPMaTOPbl TOKa
KaK Mo HanpaBieHMIo K MCTOYHUKY TOKa,
TaK 1 NO HanpaBJIeHNIO K Harpy3ke.

710 obecneunBaeT 6onee BbICOKY 3GPEKTUBHOCTb UCMONb30BaHWA SHEPrUY,
0COBEHHO MPU YaCTUYHON HarpysKe, 1 yryyllaeT TENNOCTONKOCTb.

[nAa panbHeNLWero CoOKpalleHnA SHepronoTpebaeHnA MOXKHO 3anporpaMmmmpoBaThb
bYHKLMIO peXXnma 0XKnhaHua [na Toro, YTobbl GUNLTP Nepexoans B CAALNIA PEXUM,
ecnn He TpebyeTcA NoAaBfeHVe rAPMOHMK.

(DyHKLWIFl noAaBJieHNA rapMOHUNYeCKNX VNCKaXKeHWUI OTKJTI0YAETCA, OfHAKO
ynpaeneHne NnpoaonXxaeT oCywecTBNATbCA B HENPEPbIBHOM peXnme, namepan
napamMeTpbl noBeaeHNA BJ'IeKTpVI‘-IeCKOVI ceTn.

Kak Tonbko YCJIOBUA N3MEHAIOTCA, U BO3HUKaeT HGOﬁXOAI/IMOCTb B KOMMNeHcaunn
rapMoOHUK, ¢I/IJ'Ipr BbIXOAUT U3 peXnma OKnaaHunAa 1 MrHOBEHHO BKJ1IOYaEeTCA B
PEXNM NofaBNeHNA TAPMOHNYECKNX VNICKaXKEHNI.



HapéXHocTb — 310
K/oueBan yepTa

B ocHoBe HenpeB30MgeHHOro Ar3aliHa
GUNBTPOB NIEXNT COPOKONETHUN

OMbIT B NPUBOAHON TeXHMKe 1 15

neT Nnpon3BoacTea cunosbix IGBT
mopynen.

Ho gu3aiH 3To He camoe rnaBHoe.
AKTVBHble dpunbTpbl VLT ncnonb3yot
85% KomMnoHeHTOoB NpuBoaos VLT.

Bce 570 nosBonsAeT fobuThCA
BbICOKOTIO KauecTBa, HafjeXXHOCTU 1
[OJIFOBEYHOCTN GUNILTPOB.

Mpy MPOEKTUPOBaHMI BCEX KOPMYCOB
bunbTPOB 0C060€E BHUMAHME
yOensanoch:

B npoyHoCTU

B yno6cTBY fOCTyna 1 NErKOCTU
YCTaHOBKM

B vHTennekTyanbHom cnucteme
OXJIaXXAeHus

B 4MTENbHOCTM CpOKa CIyX6bl

A momMmnmo Bcero 3Toro, Kaxkabli
YCOBEPLUEHCTBOBAHHbIV aKTUBHbIN
dunbTp VLT® ncnoitbiBaetca Ha 100 %
nepeg oTrnpaBKon.

OTO ABNAETCA rapaHTUeln HagEXHOoM
paboTbl U JONTOBEYHOCTY HALLUX
n3genuin.

— JKOHOMMWT 3N1EKTPOIHEPT IO,

MeCTO 1 Bpems

DKOHOMMA SHeprum
AKTUBHbIN dunbTp VLT® paspaboTaH ¢
YUYETOM KOHLIEMUMY SHEprocbepekeHns:

B KNJ npesbiwaeT 96 %

B >HeprocbeperaWwnii «CnAWMn»
pexum

B yBenvyeHne cos®

B aBTOMaTMUECKas ONTUMM3aLUA

SHepronoTpebneHns

DKOHOMMA MecTa

KoMnakTHas KOHCTPYKLMA aKTUBHOTO
dunbTpa VLT® obneryaet ero yctaHoBKY
Jaxe B MeCTa C OrpaHNYeHHbIM
NPOCTPaHCTBOM.

B oTcyTCTBYyeT HEO6XOAUMOCTD B
ycTaHoBKe BHewHux LCL punbTpos

B BCTpPOEHHDbIN GUNBTP 3aLUTbI
OT pagnonomex n GuIbTp ¢
YNyYLLIEHHbIMU XapaKTepucTmkamm
3aluUTbl OT PaANONOMeX B KauecTse
BCTPOEHHOW onuun

B BCTpOEHHble NnaBkue
npepoxpaHuTenn n/mnm
pa3beauHnTENb B KaUecTBe onuumn

B vcnonb3oBaHKe KOoHLEenuum
UHTENNEKTYanbHOro» OXNlaxaeHuna
yMeHbLIaeT NoTpebHOCTb B
NPOCTPaHCTBE AJA YyCTaHOBKM

B moHTax “Kopnyc K kopnycy”

DKOHOMUA BPEMEHU

3aboTAcb 06 ycTaHOBLYMKE
060pyaoBaHMA 1 onepaTope, Mbl
MUHMM3UPOBANM Bpems, Heobxoanmoe
Ha YCTaHOBKY, BBOJ B 3KCMyaTaLuuio 1
TeXHUYeckoe o06CIyKnBaHe punbTpa:

B VHTYUTVMBHO NOHATHbLIN
Nonb30BaTeNbCKUN UHTEPENC C
MOJY/eM JIOKanbHOrO yrpaBfieHns
(LCP) ot komnaHum Danfoss,
OTMeUeHHbIM Harpafamu

B umeeT nHTEpPDEINC, COBMECTUMDIN C
nHTepdericamu nprnsogos VLT®

B mopynbHasa KOHCTpyKumA VLT®
obecneymBaeT GbICTPYIO YCTAHOBKY
onunn

B aBTOMaTMUecKan HacTpPoOlKa AaTUNKOB

TpaHchopmaTopoB Toka (CT)

MoppepxmBaeT 18 pa3nnuHbIX A3bIKOB

MNpn ycTtaHoBKe B 90 % criyyaes BBOA B

3KCMyaTaLUrIo MOXHO OCYLLECTBUTD,

3anporpamMmmMrpoBaB TONbKO ABa
napametpa, yctaHosus Bxog CT

¢(UL)us

lMpouseedeHo 8 coomeemcmeuu ¢
ebicoyaliwumu cmaHdoapmamu Kayecmea
U3denus cepuu VLT® 8ktoyeHbl 8 HOMEHKIAMypy
Jlabopamopuu no mexHuke 6e3onacHocmu
(CLLIA) u npou3ssedeHbl Ha NPOU3B0OCMBEHHbIX
MOWHOCMSAX, CEpMUPUUUPOBAHHBIX 8
coomeemcmauu ¢ 1SO9001-2000.

Yno6¢TBO ONA nonb3oBaTens,
obecneymnBatoLyee 6bICTpoE 1
Nérkoe ynpasfiieHne N TeXHn4YecKkoe
obcnyXnBaHue
YcoBepLIeHCTBOBAHHbIE aKTUBHbIE
dunbTpbl (AAF) VLT® nmetoT TOT Xe
Camblli NONb30BaTENbCKUIN UHTePdENIC,
coefIVHEeHNA NMUTAHNA U CUTHANbHbIE
3aXKMUMbI, YTO 1 OCTasbHble N3aenua
komnaHum Danfoss cemeinctea VLT®.
Takum obpasom, koHuenuma VLT egrHa
KaK Ha OTAENbHO B3ATOM NpeanpuaTin
komnaHuu Danfoss, Tak 1 no Bcemy
mupy. MNonyunTb NpefcTaBneHrie o6
O[IHOM V3[€NVMN — 3HAUWT, NONYUYUTb
npeacTaBneHne 060 BCEM CeMeNcTBe.

B BO BpemsA paboTbl GusibTpa MOXKHO
noACcoeAVHUTb 1 OTCOEANHNUTD
LCP, o6neryas obmeH Habopamu
napameTpoB Mexay ¢unbTpamm

B knasuwa «Info» obecneurBaeT npsmon
[OCTYN K BCTPOEHHOW CNPaBOYHOMN
cucteme, pakTUUYeCKn n3basnss
OT HeO0OXOAMMOCTI NeYaTHbIX
pyKoBOZACTB

B 6onbLon rpaduyeckunii gucnnein n
PYKOBOACTBO MO ObICTPOW Hanaake
dunbTpa obecneunBatoT onepaTUBHbLIN
BBOJ, B dKCrJlyaTauuo

B MHOrOCTPOUYHbIN MHOOPMALMOHHBIN
Jucnneii ofHOBPEMEHHO oTobpaxaeT
[0 5 pa3nuuHbIX AaHHbIX, AaBas
nosnHoe npeacTaBneHne o paboumx
napamMmeTpax 3MeKTPUUYECKon CeTh 1
yCTpoWicTBa

MHTEHHEKTyaanaﬂ camcTema
perynnpoBaHus TennoobmeHa AnAa

NOBbILLIEHHOW JONTOBEYHOCTHU

[na HapéxHol paboTbl 060pynoBaHNA
136bITOYHOE TeM0 AOMKHO 3PHEKTUBHO
yaanatbca u3 dunbTpa.

MHTennekTyanbHada cnctema
perynupoBaHus TennoobmMeHa n3genmn
VLT® ypanaeT 85 % 136bITKOB Ternsa Yyepes
TEnJIo0TBOA C PagnaTopamu, KOTOPbIi
nepenaéT Teno B OXNakgatoLwni
06paTHbIN KaHar.

OcTaBwumecs 15 NpoUeHTOB NU3NNLLKOB
Tenna BbIBOAATCA U3 Kopnyca dunbTpa
C NMOMOLLbI0 BEHTUNATOPOB B ABepLe
Kopnyca.

TO CHMXaeT NOTeHLUUaNIbHO
BO3MOXHOE 3arpfA3HeHve ynpasnaioLemn
3N1EeKTPOHMKN, TEM CaMbIM YBENNYMBaA
CPOK €& ClyObl 11 HAAEKHOCTD.



OnuunA 3aWMTHOrO d3KpaHa

[Ina Toro, UTo6bI COOTBETCTBOBATH
MeCTHbIM Tpe6OBaHI/IF|M no 3awmunTe
nepcoHana BO BpemMA npoeefeHmA
TexHnyeckoro o6cny>K|/|Bava, BCe
d)I/IHprbI MOTYT NOCTaBNATbCA C
3alWNTHbIM 3KPAaHOM. JTO0T SKpaH
3alUMLLAET OT KacaHWs BCeX AeTasnen nog,
HanpsXeHneMm, Korga asepb dunbTpa
OTKpbITa.

HdonroBeyHoCTb B arpeccMBHOM
cpepe

Bo mHorux cpepax ncnonb3oBaHus
YacTo peKkoMeHAyeTCA 3awWunLaTb
YCTaHOB/EHHbIE 31eKTPOHHble
YCTPOWCTBA OT Bflarv 1 noinu. B
CTaHAAPTHOM MCNOJSTHEHUW aKTUBHbIE
bunbTpbl VLT® COOTBETCTBYIOT CTENEHMN
3awmTbl 3C3 ctaHgapTa IEC 60721-3-3.

O6paTHbIN KaHan 13
Hep’KaBelowen ctanm

B KauecTBe onuun oxnaxkgaroLumn
06PaTHbIN KaHaNl MOXET NOCTaBAATbCA
13 HEPXKaBEIOLLEN CTanM BMeCTe C
TeNNooTBOAaMM 3 Bonee TAXKENbIX
NNacTyH AN eweé 6onbluer cTeneHn
3aLUTbI B TAXKENbIX KNMMATUYECKNX
YCNoOBUAX, HaNpUMep, B CONeHom
BO3/YLLUHOW Cpefie OKOJIO OKeaHa.

TexHunyeckas nogaepKa no Bce-
My MUpY, JOCTYMHas B no6oe
BpeMs CYyTOK

Mpogaaxu n TexHnYeckas nogaepkka
MpepcTaBMTeNbCTBA, JOCTYMHbIE
no BCEMy MMpPY, MOMOratoT
ONTUMM3MPOBaTb BaLly
NPOW3BOANTENBHOCTD, YIyYLLUTb
TEXHMYECKOe 06CyKBaHUE 1
pauroHanbHO pacxofoBaThb Baly
NEeHbIN.
B pocTtynHOCTb 24 yaca B CyTKM
B mecTHble «ropaYmne IMHUNY,
MECTHbIN A3bIK U AOCTYMHbIN
ACCOPTUMEHT

CepBuicHasa cny»k6a komnaHum Danfoss
npeactaBneHa B 6onee yem 100
cTpaHax. OHa rotoBa oka3aTb Bam
noaaepKy 24 yaca B CyTKM 7 AHeN B
Hepento.

Hangute mecTtHoe npeacTaBUTENbCTBO
kKomnaHun Danfoss Ha caiiTe
www.danfoss.ru/VLT

Bbibepume Heobxooumyto 8am yciyay u3
MmeHto ycnye VLT®:

O6ecneyeHune 6e30TKasHOMN

3KCnyaTauum Baliero

o6opynoBaHus

B mopnepHusauma GunbTPoB

B BBOA B 3KCMYyaTaLMio
perynapHas HacTporika

B npodunaktuyeckoe obcnyxunBaHne

Moppep»<aHne Bawero

obopynoBaHuAa B pabouem

coCcToAHNN

B obyyeHne

B cornaweHmne o nocsierapaHTUNHOM
06CnyK1BaHNM

B ctpaxoBaHMe NepeBo30K

B yTtunusauua, 6esonacHas ana
OKpy»aloLen cpefbl

DduKcalma BallMX pacxofoB

B dukcnpoBaHHasa LeHa

B cornaweHue o nocnerapaHTUAHOM
obcnyxunBaHun

CTpaxoBaHue NepeBo30K
KOPOTKOE BpeMsA OXKunaHua oTBeTa
Ha 3anpoc



[ApMOHMNYECKIE NCKAXKEHNA LINPOKO PacnpoCTPaHEHDI

C WMpPOKMM pacnpocTpaHeHnem
WNCTOYHUKOB NUTaHNA, COAEPXKaLLMX
NonynpoBOAHNKOBbIE lIeMEHTbI,
rapMOHMYeCKre NCKaXKeHNA nepectanu
OblTb MECTHOW VAN PErMOHANTIbHOM
npo6nemori, a cTanu rnobasbHoM
npo6aemor NoYT! BO BCEX OTPaCNAX
NPOMbILLIIEHHOCTN.

OpHako HeKkoTopble oTpacnu bonee
nofBep>KeHbl BO3HUKHOBEHMIO
rapMOHMYECKUX MOMEX MO CPpaBHEHUIO
C Apyrimu chpepamm n3-3a ycnosuii
SHepProcHabXeHUs 1 YyBCTBUTENBHOCTM
Apyroro obopyfoBaHuA, Hanprmep, B
aspornopTax 1 6osbHMLaXx.

Tak KaK anekTpuyeckme cetu

CTaHOBATCA BCE 6osee NoaBep KeHHbIMN
rapMOHMNYECKNM UCKaXKEeHUsAM,
cobniofieHrie peKoMeHAaLMI Mo
MHAnMBMAyanbHbIM 3HAYEHNAM rapMOHUK
Ternepb CTaHOBUTCA 06A3aTeNbHbIMM
nepep NofKIoUYeHEM K CETW.

TunuyHbie chepbl NCNOJIb30BaHNA, B KOTOPbIX HEOOXOAMMO OLEeHIBaTb BO3[eNCTBME

rapMmoHNn4yeCcKnx NCKaXKeHUI

CooTBeTcTBME CTaHAapTaM No rapMOHUYECKNM UCKaXeHNAM

MpoekTbl B cpepe skonormm:

Kputuyeckne npon3BofCcTBa/uyBCTBUTENbHAA
cpepa:

- Bo.uomaﬁmeHme 1 O4YNCTKa CTOYHbIX BOA
— BEHTUNATOPbI N KOMMPECCOopPbI
— MNPOn3BOACTBO NPOAOBOJIbCTBUA N HAMUTKOB

- KommyHanbHble ycnyru

- HedTerasosas NPOMbILIEHHOCTb
— YUCTble KOMHaTbI

— aspornopTbl

—  3NeKTPOCTaHLMUM

— OUNCTKA CTOYHbIX BOA

O6nacTtn npumMmeHeHunA C 6onbwmmn rapMoOHNYECKNMN NCKaXXeHNAMN

M3011MpoBaHHbIe 3HEProCUCTEMbI UK YCTaHOBKM C
NMTaHNeM OT FeHepaTopoB:

HepoctaToyHasa MOLWHOCTL 3HepremquKoﬁ
CUCTembl:

HeycToliunBble s3HeprocucTembi:
(OTpanéHHble palioHbl)

- TMpubpexHble ycTaHOBKY;
— MOPCKOW ceKkTop
— 60nbHULIbI

- bBbicTpopacTyLyme pervioHs
- pa3BMBalOLVECA CTPaAHDI

— YpanéHHble paoHbl
— TrOpHas NPOMbILLIEHHOCTb
— HedTerasosas NPOMbILLIEHHOCTb

CooTBeTCTBYET CTaHAAPTaM MO rapMOHUYECKNM
NCKaXKeHUAM

YMeHbluaeT BO3JeNCTBNE rapMOHNYECKNX
VNCKaXKeHUI Ha SNeKTPUYECKYIo ceTb

CoOTBETCTBYET CTaHAAPTaM MO rapMOHUYECKM
NCKaXKeHUAM

YMEHbLLIAET MEPLIaHe OCBELIEHNS
obecrneunBaeT AJIMTeNbHbIN CPOK 6e30TKasHOMN
paboTbl

raeHmne pe3oHaHCHbIX KonebaHwit

Ob6ecneurBaeT KayecTBo HanpAXeHnA Ha
NnepBUYHOM U pe3epPBHOM UCTOYHMKE MNTAHNA
YMeHbLUaeT MmepLaHue ocBelleHna
npefoTepaliaeT OTKNKYEHUA

YBennueHve cnoco6HoCT TpaHcpopmaTopa
BblAEPXNBaTb 6ONbLIME HArPY3KM
ynyulaeT Ko3$pGULMEHT MOLIHOCTU

YMeHbLUaeT Harpy3Ky Ha cuctemy, ynyJlias
KO3QPMLUMEHT aKTVBHOMN MOLLHOCTH
improving true power factor

npeaoTBpaLjaeT OTKoUeHNA 1 obecneunsaeT
AJIMTeNbHbI CPOK 6e30TKa3HOI paboTbl



rAaPMOHNYECKNMUN NCKaXKEHNAMMN

SKOHOMUSA AeHer 1 yMeHblueHne
3KCrJlyaTaLVOHHbIX PacXoAoB
OCHOBbIBaACh Ha NMOMOXEHUN O TOM, YTO
nyyule nsbexxatb npobnembl, Yem pellaTb
eé nocne Toro, Kak oHa NoABuNach,
NpPeanoyYTUTENIbHO BbIUUCIIUTD BAVAHNE
YCTAHOBKM HENMHENHBIX Harpy3oK 0

WX YCTaHOBKM [/1A1 OLEHKU CTEMNeHn
rapMOHMYECKMX NCKAaXKEHWIA, KOTopble
MOTYT BO3HUKHYTb NOCJIE 3TOTO.

MonbITKa pewnTb 3TOT BONPOC C
NMOMOLLbIO /TEKTPOHHbIX TabNnL MOXET
6bITb OATON Y HETOYHOW.

[inA pelueHna 3Ton Nnpobnembl

komnaHua Danfoss npeanaraet ckayaTb
6ecnnaTHyto NPorpammy BblUMCIIEHNA
rapMOHMNYECKNX NCKaxkeHnn VLT®

MCT 31, npocToe B UCnonb3oBaHU 1
6bICTPOE NPOrpamMMHOe CPefCTBO ANA
BbIYVCNIEHNA TAPMOHNYECKNX NCKaXKEeHNI,
BO3HMKaOLVMX B BalLel CyL|eCTBYIOLLeN
UM NPOEKTUPYeMON cucTeme C
npvBogamum.

BbicTpas oLeHKa BaXkHa, T.K. B JAHHOM
cyyae 60sblLue He 3HAUWT nyylue,
nostomy cpeactaso MCT 31 moxeT
NMOMOYb CIKOHOMMUTb ieHbI NpU BbiGope
pelleHnn Ana noAaBieHNa rapMOHKK.

MpocTo 3aBblleHHaA OLeHKa npu
BblbOpe peleHns Ana nogaBneHns
rapMOHVK MPUBEZET K HEHYKHOMY POCTY
nepBOHauasibHbIX 3aTPaT 1 YBEJIMUEHUIO
3KCMyaTaLMOHHbIX PACXOL0B.

BbluncneHne rapMmoHn4ecknx
VNCKaXKeHUn

BnuAHme KauecTBa aneKTpoaHeprum
SNEKTPOHHbIX YCTPOWNCTB MOXHO OLIEHUTb
B YaCTOTHOM Arana3oHe fo 2,5 kI, B
3aBMCUMOCTY OT KOHUIypaLmm cucTemMbl
1 OrpaHNYeHUn CTaHZapTOB.

AHanus BKNoYaeT yKasaHUA Ha
COOTBETCTBME Pa3NINYHbIM CTaHAAPTaM 1
pekomeHAaLMAM.

NHTepoelic nporpammbl MCT 31,
MOXOXMI Ha MHTepenC NporpaMm Ha
6a3ze OC Windows, nenaeTt BO3MOXHbIM
WHTYUTUBHOE yrpaBieHne stum
NPOrpaMmMHbIM CPEACTBOM.

Mporpamma paspaboTaHa C aKLEeHTOM
Ha yao6CTBO ANs NONb30BaTeNs, 1 BCA

CJTOXKHOCTb 3aKJilo4aeTCcA B CUCTEMHDbIX
napameTpax, KoTopble 06bIUHO AOCTYMHbI
noJsib3oBaTesto.

[aHHble no npeobpasoBaTento YacToTbl
VLT® komnaHum Danfoss u gpyromy
o6opyanoBaHuIo ANA NoAaBAEHUA MOMeX
y>Ke npefBapuTeNbHO 3arpyKeHbl, YTO
obecneynBaeT 6bICTPbIA AOCTYN K 3TUM
HaHHbIM.

Balu MeCTHbI KOHCYNbTaHT KOMMaHUK
Danfoss 6yaeT pag NpeaocTaBUTbL
BaM BCIO HEOGXOAMMYIO MOMOLLb,
HeobXxoarMyto 111 OLIeHKM KayecTBa
3M1eKTPO3Heprum,  NopekomeHayeT
npaswibHOe 06opyfoBaHve ana
NoAaBfieHNA NOMeX C y4eTOM BalLmX
YCNOBUIA.

CHUMOK 3KpaHa c
(a] I pe3ysibmamamu
mecmuposaHus
_m_n npozpammoti MCT
o — 31. Obecneyusaem
6bIcmpeoil
+ [:IJ @ —E—E npocMomp OaHHbIX
no cucmeme, makux
—E—E KaK Ko3ghgpuyueHm
MowHocmu,
Calculation ramits 2apMoHuYecKul
RFES curmani AL Tearaformaw gl perosriage  LEL0 Tagraformes voltage THD % MOK, HanpsXeHue u
Displacomart povess factor 097 Short ook ek i Rarnformer curest RO s coomeemcmeue
Trus pomete i (L Harmor; remnancs e 000 Total Domard Dutorton (1007 20.7 %
HOpMam.
Hanmonic currents [ Harmowmic voltsges [
T oA O gma T VLY 3% THMD IO —

¥omo 13 17 13 ®1 M




KomnnekcHoe ynpaBneHue
KOMMeHcaLuunen rapmMmoHuK

3a,anHOE 3HayeHune
rapMOHNYeCKOro Toka

ToK Harpysku

D

Notch Filter
(PexeKTopHbI
dunbTp)

13579Mm
BxopHou cnekTp

13 579M
BbixogHoM cnekTp

CeNleKTUBHbIN PEXMM KOMMeHcaLumm
rapMOHUK

Monocoson

¢W1 Y SbiiA 3apjaHHoe 3Have-

HVe rapmMoHunye-

> C CKOro Toka

Tok

Maipy3K1 Monocosoii

bunbtp 7biA

lMonocoson

dunbTp 161N

13579Mm
BxopHo cnekTp

13579Mm
BbixofHoi1 cnekTp

Ha TeEXHN4YeCKne npenmyuiecrtea
ycoBepLleHCTBOBAHHOIoO akTnuBHOroO

¢unbtpa (AAF)

CeneKkTuBHaA nunu mnHamsnayanbHaAa KOMNneHcayAa rapMoOHNK B 3aBUCMMOCTN OT

KOHKPEeTHOro npuumeHeHunA

PaHbLue akTVBHble GUNbTPLI NOLABMIEHMA FAPMOHUK pa3pabaTbiBanucb Ans
CeneKTUBHOIO MM KOMIMJIEKCHOTO PeXrMa KOMMeHcaumy rapMoHUK.

Tenepb akTMBHbIE GUNbTPbl VLT® Danfoss no3sonsioT Bam BblbrpaTb Hanbonee
noAxoAsLlee pelleHvie AnA Ballein chepbl LEATENBHOCTH.

CeneKkTNBHbIN peXunm ynpaBrneHus
KOMMeHcauven rapMoHuK

DTOT pexunm ncnonbsyeT bbicTpoe
npeo6paszosaHue Qypbe (BMO) gns
BbIUMCNEHNA amNInTyAbl 1 Ga30BOro yrna
WHAVBWAYaNbHbIX MOPALKOB rapMOHUKN.

BxopgHom cnekTp

OTOT MeTo 3aHMMAET JOCTaTOYHO MHOIO
BpeMeHU, OfHaKO ABNAETCA OYeHb
TOYHbIM 1 NO3BOMAET KOMMEHCUPOBaTb
VNHAVBUAYaNbHblE MOPAAKN rAPMOHUKN
ONA 3afaHHbIX 3HayeHun. MeTton
naeanbHO NOAXOANT ANs CETEN C
pPe30HaHCHOM YacTOTON B nNpeaenax
pabouero ananasoHa epunbTpa.

Kpome Toro, oH No3BonseT nonb3oBaTenio
3a/aTb MHAUBUAYANbHYIO0 KOMMEHCaUNIo,
ecnu ¢punbTp GyAeT CIMWIKOM ManeHbKUM
A7 TOFO, YTOObI BbIMOMHUTL MOJHYHO
KOMMeHcaLuio rapMOoHVIK B Nlloboe Bpems.

_H-' N e
—— /.

KomnnekcHoe ynpaBneHue
KOMMeHcauuen rapmoHuK

OTOT peXxnM yCTpaHAeT yacToTy
OCHOBHOVI FAPMOHUKN U3 TOKa

1 po6aBnsaeT NpoTuBodasHbin
CUrHan K ocTaToyHoMy curHany. OH
KOMMEeHCMpYeT YETHbIE TaPMOHVIKY,
NPOMEeXKYTOUHbIE rAPMOHUKN 1
rapMOHVKIM KpaTHble TPEM, TaKnUM
06pa3zom, ynyuluasa NpoM3BOANTENIbHOCTb
HecbanaHCMPOBaHHbIX U/Mnn
npeablCKaXKEHHbIX ceTeln.

B npoTnBOBecC cenekTnBHOM
KOMMEeHCcaL MmN rapMoHKK, OH He
pacno3HaéT nHaMBuayanbHble MOPALKN
rapMOHVIK/ 11 HE MOXET OCYLLeCTBNATb UX
KOMMeHcauuio.



[pAmMoe ynpaBneHne rapMoHNKamm
ANA X MTHOBEHHOIO NofAaBNeHNs

YnpasnieHne ¢ INPOTHO-UMMYNbCHON
MoaynALUMen LWNPOKO NPUMeHAeTCA
N ABNAETCA NPeANOUTUTENbHbIM
aNIrOpUTMOM ynpaBJieHus.

/13-3a MOCTOAHHO N3MEHALWMXCA
YC/I0BMI B MTAIOLLEN SHEProceTy,
KOTOpble MPUBOAAT K BHE3AMHbIM
N3MEHEHMAM Harpy3Ku, UMNYNbCHbIM
nomexam 1 pe3oHaHcaMm, AMHaMnKa
LUNPOTHO-UMMNYNIbCHOFO MOAYNATOPA

YnpaBneHue c NOMOLbI0 TPAAULMOHHOIO

aKTUBHOro ¢punbrpa

(PWM) yacTo oueHb

MeaneHHas ana obecneyeHus
ONTMMaNbHON PaboTbl N Hanbonee
6naronpuATHOM GUNLTPALIMN B STUX
NOCTOSHHO M3MEHSIOLNXCA YCIIOBUSX.

AKTUBHbI GunbTp Komnanmm Danfoss

He ncnonb3yet mogynatop PWM n
co3faet ynpasnatoLme UMnynbCbl 4na
kommyTauum IGBT kntoyen ot perynatopa
TOKa, UTO NPUBOANT K yMEHbLUEHI0
BpeMeHu peakumm cuctembl 1o < 30 MKC.

BcTtaBka
NOCTOAHHOIO TOKa

CeTb T

|‘| Cf

B
| i

Perynatop Toka

OnopHbIv curHan

‘_
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OrpaHunyeHune yactotbl KommyTtauum IGBT gna
CHNXXeHUA BEePOATHOCTUN BO3HUKHOBEHNSA pe30HaHca

B T0 Bpems Kak MHOrve akTUBHble
bUNbLTPBI IMEIT MOCTOAHHYIO YaCTOTY
nepeknoyYeHmns, akTuBHble GUNLTPDI
VLT® komnanum Danfoss nmetot

MPOrpeccMBHYI0 MOAENb NEePEKIOUEHNS.

STa MHHOBAUMOHHaA MOAeNb NoaaBnseT
HU3LWVE rAPMOHVKM CUSTIbHOTO TOKa
NnocpeaCcTBOM HU3KOW YacToTbl
nepekoYeHs, a BbICLUNE FAPMOHUKM C
HU3KOW aMNANTYAO Npu nomoLum 6onee
BbICOKOW YaCTOTbl MEPEKITIIOYEHNS.

3TO NPUBOANT K YMEHbLLEHNIO
Harpysku Ha mogynb IGBT, cHu»KeHuto
3NeKTPUYECKNX NOTEPb U MPOAJSIEHMIO
CpoKa cny»Kbbl yCTponCTBa.

B cnyuae TexHonornv GrKCMpoBaHHOM
YacTOTbl KOMMYTaLUN BO3HUKAET ABJIeHNEe
LUyMa, BbI3BAHHOT O MepeKtioYeHnAMY,

Ha yacToTax 6/IM3KKX K YacToTe
KOMMYTUPOBAHNA Ktouein. AKTUBHbIN
¢ounbTp VLT Danfoss MuHumumsnpyet

3TOT 3¢ deKT 3a cyeT nnaBaioLLel

YacToTbl KOMMYTaL MK B 6osee LWWNPOKOM
AmnanasoHe.

STO YyMeHbLUaeT BEPOATHOCTb
BO3HNKHOBEHNA PE30HAHCHbIX
KonebaHuii B CETV NNV MO HanpaBfiEHUIo
K Harpyske.

MHHOBaALIMOHHbIN anropuTm ynpasfieHnsa
He TOMbKO ynyyLlaeT KoMreHcaumio
BbICLUMX FAPMOHVIK, HO TaKXe ynyuJliaeTt
CNocobHOCTb NornoLeHns KoebaHuii.
DTO O3HauaeT, UTo aKTUBHbIN unbTp VLT®
B KOMMJIEKCHOM peXnume KoMMeHcaLumum
rapMOHWK JOCTaTOYHO ObICTP AA
CHUXXeHNA MepLaHna oCBeLLeHns

1 ans paboTbl B KaUecTBe racutens
PEe30HaHCHbIX KoslebaHin B 3NIEKTPOCETH,
obecneumnBas 6onee ANUTENbHbIN NEPUOA
6e30TKa3HoOIN paboThl.

YnpaBneHune ¢ NOMOLLbI0 aKTUBHOro ¢punbrpa
VLT®

BcTtaBKa
NOCTOSAHHOTO TOKa

OnopHbIN cUrHan

‘_

Perynatop Toka




NcnoJsib3oBaHNA

YcTaHOBKa B NnoOBOPOTHOM
pyne

Cnctembl NOBOPOTHBIX pynen

06bIYHO NCMONb3YIOTCA Ha CyAax AnA
NMO3ULMOHUPOBAHNA N MaHEBPVIPOBAHMS.
Kak npaBuno, 3T cmMctembl MMetoT
aMeKTpUYecKme NpmBoabl 13-3a
Heob6XxoAMMOCTM TOYHOIO PEryIMpoBaHUsA
CKOpPOCTMU.

Cnctembl NOBOPOTHBIX pynen
NoTPe6NAT OYEHD HOJbLLYIO0 MOLLHOCTD
1 YacTo 6OJbLLYIO YacTb HAarpy3Ku
reHepaTopa, YTo AenaeT Heo6xoaANMbIM
noAaBneHne rapMOHNYECKNX NCKaXKEHWIA.

AKTVBHble GUBTPbI UMEIOT pa3mepb,
[lOCTaTOYHbIE /15 TOrO, YTOObI
COOTBETCTBOBATb 06A3aTeNIbHbIM
YPOBHAM MOPCKIMX CTaHAAPTOB. OHK
YacTo ABNAOTCA SKOHOMUYECKN
NpVBeKaTebHbIM PeLIeHNEM.

OcHosaHHas 6 1864

200y, DNV sensemca
He3asucumoli opzaHusayued,
obecneyusaroweti
6GesonacHocme toded,
UMywecmaa u okpyxarowel
cpedel.

Eemend Cmpaxosas accoyuayus Jinoio
|Ll':r!|- L® - 3mo opeaHusayus, komopas

el L8] pa6omaem Had obecneveruem
6esonacHocmu u ymeepxdaem
UCNO/b308AHUE PA3NIUYHBIX CUCMeEM
6 MOpe, Ha cywe u 6030yxe. 1Y PE APPROVED PRUDLCT

3T0T KOpabib, KabenenpoknagouHoe
CyLHO AnA BETPOTYPOUH, 6bio
OCHaLleHo ceMbto Nnpueogamu VLT®
60/1bLUIOI MOLHOCTM, FAPMOHUYECKNE
NCKaXXEHUA B KOTOPbIX NOAABATCA
[BYMS LIeHTpasibHO YCTaHOBNIEHHbIMU
AKTUBHbIMU dunbTpamm VLTC.

[M6KOCTb YyCTaHOBKM BMECTE C NMPOYHbIM

1 KOMMaKTHbIM KOPMYCOM aKTUBHbIX
¢dunbTpoB VLT® no3Bonuna yctaHoBUTb

X B MalLMHHOM oTAaeneHnn saasnn ot
npvBoAoB. T.K. NPUBOAbLI KOMMAaHUN
Danfoss v akTBHble dunbTpbl VLT®
COOTBETCTBYIOT 6OJbIUMHCTBY MOPCKUX
CTaHAAPTOB, MOXKHO ObICTPO NOATBEPANTD
COOTBeTCTBME CTaHAapTam Jinorpa.

YctaHoBKa cuctembl OBKB B
60sbHULE

Mcnonb3oBaHme NprYBOAOE C
perynupyemon ckopocTbio BpaLyeHUs
MO3BOJIAET SKOHOMUTb 3JIEKTPOSHEPT IO
1 yBEJIMUMBATb CPOK CIyKObl
KOMMPeCccopos.

B 60nbHNLE CCTEMA KOHANLIVIOHNPOBA-
HUA BO3JyXa ABMSAETCA KPUTUYECKN
Ba)KHOW, MO3TOMY 60osbLIas YacTb
YCTaHOBOK OCHaALLEHa Pe3ePBHbIMM
reHepartopamu, obecrneunBaoLLMU
HaléXXHyI0 PaboTy faxe B ciyyae
NpeKpaLLeHnsa Nofayn 31eKTPOSHEPrUun.

Mcnonb3ysa cnocobHoCTb GUNbTPoB
afanTMpPOBaTbCA K CETU BHE 3aBNCUMOCTHU
OT MCTOYHMKA NMUTaHKA, MOJaBNEHNE
rapMOHMYECKUX NCKaXeHnl 6blo
[OOCTUTHYTO 3@ CYET YCTAHOBKM ABYX
aKTUBHbIX GrnbTPoB VLT® Ha Kaxkaon
pacnpenennTenbHoOm NMHUN. AKTUBHblE
buUnbTPLI BbINW YCTAHOBNEHDI AR
YMEHbLUEHVA NCKaXKEHVA HanpaXeHWs Ao
5 % OT MONHOW Harpy3Ku, co3gaBaemoin
reHepaTopoM, a PEXMM OXKUAAHNA
dunbTpa obecneurBaeT paLroHanbHoe
1CMONIb30BaHME 3N1eKTPO3Heprm, Koraa
He TpebyeTcA NoAaBEHNE FAPMOHVIK.

Komnarus ABS Consulting
AB/IACMCA MUPOBBIM TUDEPOM
8 0bnacmu obecneyeHus ycnyz
NO ynpasneHuio puckamu,
Komopas 06veduHaem
PasnuYHbIX 3KCNepMoe no

mu.
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Cncrema 06paboTKM CTOUYHBIX BOA

Jina 60nbluoi yCTaHOBKM N0 06paboTKe CTOYHbIX
BOf GbINN YCTAaHOBNEHbI ABa aKTUBHbIX dunbTpa VLT
cTokamu 190A.

lMpon3BoAcTBO CHera

[N yMeHbLLEeHNA rapMOHWK BO BCEN CUCTEME C
BOAAHbIM HACOCOM, UCNONb3YIOLLEN HECKONbKO
NPYIBOAOB MasoWi U CpefHei MOLHOCTH, 6binn
LieHTPaNN30BaHHO YCTAHOB/EHbI aKTVBHbIE GUABLTPbI
VLT®. OunbTp 6bin paspaboTaH AsiA YCTaHOBKU Ha
60bLINX BbICOTAX Hafj YPOBHEM MOPS.

HarHeTaTenbHbIN BEHTUNATOP AnA

CUCTeMbl yaaneHnAa otxoaos

B ueTbIpéx MAEHTMYHBIX CUCTEMAX
TpaHcPOpPMaTopOB, KaXkAasn 13 KOTOPbIX BKIlOYaeT
wecTb 60MbLINX NPVYBOAOB, ObiN YCTAHOBMEH OAUH
GUNBTP Ha KaXkAyto U3 3TUX CUCTEM ANiA NOJABNEeHMA
rapmoHuiK. Takoe pelueHne oKkas3anocb AOCTaTOUYHbIM
[NA BbINOSIHEHWA TEXHUYECKOro TpeboBaHuA K
cucteme B 5 % THDv.

YctaHoBKa cuctembl OBKB

[inA yMeHbLUEeHNA rapMOHUYECKNX NCKaXKeHNI
BO BCeli cncteme nprsogos OBKB, Bkntovatouyein
cBbile 350 He6onbLumx NprBofoB VLT®, 6binu
LieHTPaNn30BaHHO YCTaHOB/EHbI ABa 60MbLINX
AKTUBHbBIX GpunbTpa VLTS,

nOHyﬂpOBOHHVIKOBaﬂ

NPOMbILWIEHHOCTb

[ina onTMmMmM3aumn Npon3BOLCTBEHHOTO

npouecca u cbepexeHns aNeKTPOIHePrum Ha
[aHHOM NpeAnpPUATAY NONYNPOBOAHNKOBON
MPOMBbILNEHHOCTY GbINY NPYMEHEHbI NPYBOAbI.
Bbiny yctaHOBNEHbI NATb aKTUBHbIX GunbTpos VLT®
[NA YMEHbLUIEHUA Harpy3Ku Ha TpaHchopmaTopb! v
CHUKEHUA NCKAXKEHUA HaNPAXKEHWA.

3ﬂeKTpOCTaHuMﬂ

Ha 3Toi eBponenckom 3neKTpocTaHuum ¢
npusofamu 601bLION MOLWHOCTA N HeTAHBIMMN
Hacocamu, akTmBHble GunbTpbl VLT® cnocobcTBoBanm
3G PeKTUBHOMY CHUKEHUIO FAPMOHUNYECKMX
NCKaXKeHNN.



Cneundunkauunn

HomuHanbHoe HanpAa>xeHune

400 B - cnpaBneHHbI TOK

[AnuTenbHbIN TOK [A] 190 250 310 400
KpaTkoBpeMeHHbIN TOK* [A] 209 275 341 440
460 B - icnpaBneHHbI TOK

[OnntenbHbIN TOK [A] 190 250 310 400
KpaTKoBpeMeHHbIN ToK* [A] 209 275 341 440
400 B - UcnpaBneHHbIV TOK

[OnntenbHbIn TOK [A] 150 200 250 320
KpaTkoBpemMeHHbI TOK* [A] 165 220 275 352
400 B - VicnpaBneHHbIli TOK

JOnnTenbHbIN TOK [A] 95 125 155 200
KpaTKoBpeMmeHHbI TOK* [A] 105 138 171 220

PacuétHaa makcmmanbHas norepsa

[KBT] 5 7 9 111
MOLYHOCTY
Kng [%] 96 96 96 96
PeKkoMeHA0BaHHbIN NNaBKUin » Al 350 630 630 900
NpeaoxXpaHnTesb U Pa3beAnHNTENb
[laHHble No meaHoMy Kabenio:

[MMm2] 2x 150 4x240 4 x 240 4 x 240
MakcumanbHoe nonepeyHoe ceueHme

[AWG] | 2x300MKM | 4x500MKkM | 4x500MKM | 4x500MKM

[Mm2] 70 120 240 2x95
MuHMManbHOe nonepeyHoe ceyeHne

[AWG] 2/0 4/0 2x3/0 2x3/0

E-kopnyc

* BmeuyeHue T MuHymel kaxoble 10 MUHym (a8momMamuyeckas pezynuposKa)
** PexomeHOylomcA 8CMpoeHHble onyuu

Tun punbTpa

3P/3W, AKTVBHbIVI HENOTHOTOUHbII
dunbTp

Pacnpeqeneume nHAnBUAYaNbHbIX
rapMoOHUYeCKNX TOKOB B
CeNIeKTUBHOM pexxnme

15:63 %, 17:45 %, 111:29 %,
113:25 %, 117: 18 %, 119: 16 %,
123:14 %, 125: 13 %

KomneHcauua PeaKkTUBHOro Toka

[a, no 3agaHHOro 3HayeHus

YacTtoTta oT500060My+5%
Kopnyca IP 21 -NEMA 1, 1P 54 - NEMA 12
MakcumanbHoe nckakeHmne 10 %

HanpsAXeHuA B ceTn

20 % - c ymeHbLeHHbIM KM

YMeHbLIeHne mepuaHunin

[la, B KOMMNIEKCHOM pexnme

Temnepatypa

0-40°C (24 — cpepHee 3HayeHue):
+5°C — c ymeHbLueHHbIM KM
-10°C - ymeHblueHHbim KM

Mpuoputet KOMNeHcauun
rapMOHNYECKNX NCKaXKeHN A

Mporpammupyemblii ANA raPMOHUK
nnmn KoapduumeHTa ciBMra MOLWHOCTN

Bbicota Hap YpOBHEM MopsA

0o 1000 M — C HOMUHaNbHbIMN
XapaKkTepuctmkammn

10 3000 M - c coKkpallyeHnem
xapakTepuctuk Krnj

(5 %/1000 m)

Onuua napannenbHon paboTbl

Jlo yeTbipex yCTPOMNCTB OMHAKOBOW
HOMUHAIbHOW MOLLHOCTY B pexnume
"BeflyMin-seaomblin”

Moppep>Kka AaTUNKOB TOKa

1An5 A casToHacTponkown Knacca 1
nnu 6onee BbICOKOTO Knacca

3neK'rpomarHvrrHaa COBMECTUMOCTb

Cranpaprt: [EC55011, Knacc A2,
kaTeropma C3 ctaHgapTa IEC61800-3
Onuus: IEC55011, Knacc Al,
kaTeropua C2 ctaHfgapta IEC61800-3

Lindposble Bxoabl / BbIXOAbI

4 (2 nporpammmpyembix)
nporpamMmmMupyembix ¢ p-n-p Uan n-p-n
NIOrKOW

KomMmyHMKaLnoHHbIN nHTepdelic

RS485, USB1.1

MNoKpbiTue nnat

B cooTBeTCTBUM CO CTaHAAPTOM
IEC60721-3-3, knacc 3C3

Tun ynpaBneHus

MpAmMoe ynpasneHne nogaBneHviem
rapMoHuK (ana 6onee 6bICTPOro
OTKJIKa)

A3bikn

18 A3bIKOB

Bpemsa oTknuka

< 0,5 mc (BKNtoyas annapaTtHyto
3a[EePXKKY)

Pexunmbl KomneHcaunn
rapMOHMNYECKNX UCKAXKEHNI

CenekTunBHbIN (90 % paencrTayioLero
3HauyeHuWs Ans NoaasneHus
rapMOHMNYECKUX UCKAXKEHN ).
KomnnekcHbii (100 % pecTByowero
3HauyeHuWs Ans NoAaBNeHNA rapMOHU-
YECKUX UCKAXKEHUI).

Bpems perynmpoBaHusA rapMoHuK

CnekTp KoMneHcauyum
rapMOHMNYECKUX NCKaXKeHU I

OT 2ro o 40ro B KOMMJIEKCHOM
pexunme, BKNo4ana rapMoHUKN
KpaTHble Tpém 5ro, 7ro, 11ro, 13ro,
17ro, 1910, 23r0, 25r0 B CENeKTUBHOM
pexvume

(5-95 %) <15ms
Bpems perynupoBaHus
peakTUBHOrO ToKa (5-95 %) <20mc
MakcumanbHoe

5%
nepeperynuposaHue

YacToTta KOMMyTauum Knoven

MowaroBoe ynpasneHue B fnanasoHe
ot 110 18kMy

CpepHAA yacToTa KOMMYyTaLuu

3-4,5kly
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LUndp Tnna

PaznuyHble akTuBHbIE GUNBTPbI VLT® MOTyT 6bITh NErKo NepekoHGUryprpoBaHbl B COOTBETCTBMM C 3aNpOCOM 3aKa3uuka Ha cainte www.danfoss.ru/VLT

8-10:

190: 190 A ToK KoppeKLun
250: 250 A TOK KoppeKuumn
31 D: 310 A TOK KoppeKLuun
400: 400 A ToK KoppeKLuun

13-15:
E21:IP 21/NEMA1
E2M:IP 21/NEMA 1 ¢ 3awmToi

cetn

C3M: IP 21/NEMAT1 c 06paTHbIM
KaHafoMm 13 HepXK. CTanu v
3aLMTHBIM SKPaHOM

E54: IP 54/NEMA12

E5M: IP 54/NEMA 12 ¢ 3aWyuTHbIM
3KpaHoOM

C5M: IP 54/NEMA12 c o6paTHbIM
KaHanom 13 Hepx. CTanu v
3aLLUNTHBIM SKPaHOM

16-17:
H2: RFI Knacc A2
H4: RFI Knacc A1

21:

X: HeT ceTeBbIx onuuit
3:PazbeguHutens n
npepoxpaHnTenb
7:MpepoxpaHutens

Tunopasmep

IP 21/IP 54

Tunopasmep

E
IP 21/IP 54




[Mpenmyuwectea «JaHpocc»

CepTtudukatsbl

YacToTHble NpeobpazoBaten un
YCTPOWCTBA NJIABHOTO MycKa MMeoT
cepTndmKaTbl COOTBETCTBUSA. [ToMrMO
3T0ro, npoaykuua JaHdbocc nmeet
cneuvanbHble cepTuduKaThl Ans
NPUMEHEHN B CyJ0BOW N NULLEBOW
NMPOMbILUAIEHHOCTY, Ha XMMUYECKM
OMacHbIX MPOV3BOACTBAX, B AQEPHbIX
yCTaHOBKax.

Bbicokoe KauecTBO NpoAyKLuumn

Bbl cmoXkeTe n3bexaTtb Hexenatesb-
HbIX NMPOCTOEB, CBA3AHHbIX C BbIXOJOB
13 cTpos o6opynoBaHua. Bce 3aBo-
[bl NPOXOAAT cepTUdMKaLuio cornac-
Ho cTaHgapTy ISO 14001. MpeacTasu-
TENbCTBO MMeeT cepTUdMKaTbl MeHea-
»KMeHTa KavecTtsa ISO 9001, ISO 14001.

AnnapaTHble cpecTBa, MPOrpamm-
Hoe obecrneyeHue, CMIoBble MOZYINN,
nevyaTHble MaTbl 1 Ap. NPON3BOAST-

cAa «[laHpoccom» camocToATeNbHO. Bee
3TO rapaHTUPYeT BbICOKOE KauecTBO 1
HaZeXHoCTb npnBogos VLT.

JHeprocbepexxeHue

C npuBogamu VLT Bbl cmorkeTe
3KOHOMWTb 6OJbLLIOE KONNYECTBO
3NIEKTPO3HEPTUY 1 OKYMNUTH
3aTpayeHHbIe CPEACTBA MEHEE YEM
3a ABa roga. Hanbonee 3ametHo
3KOHOMUSA dHepronoTpebneHus
NPOSBAAETCA B MPUMEHEHUSAX C
HacoCaMu 1 BEHTUIATOPaMU.

Appec:

Cneuymanusayua Ha NpuBoAax

CnoBo «cneymanusauma» ABNAETCA
onpegenaowmm ¢ 1968 roga, korga
Komnanuna Danfoss npegcrasuna
nepBbIl B MUPE PerynnpyemMbiii NPUBOSA
OnA aBuraTenen nepeMeHHoro Toka,
N3rOTOBJIEHHbBIN CEPUIHO, N Ha3Bana
ero VLT®.

[Be TbicAYM NATLCOT PabOTHMKOB
KOMMaHUK 3aHMMaloTCA pa3paboTKon,
N3roTOBJIEHMEM, MPOAAXKeN 1 06CyXn-
BaHVeM NPUBOAOB 1 YCTPONCTB
nnaBHOro nycka 6onee yem B CTa
CTpaHax, cneunannsnpyAacb TOJIbKO Ha
NPUBOAAX 1 YyCTPOMCTBAX MIaBHOIO
nycka.

HaHdocc B CHI

C 1993 ropa otaen CUIOBOW 3N1EKTPO-
HuKm «[JaHdocc» ocylecTBnaer
NPOAAXKM, TEXHNYECKYIO NOALAEPXKKY U
cepBuUc NpeobpaszosaTesiell YacToTbl U
YCTPOWCTB NAaBHOMO MycKa Ha TeppuTo-
puu Poccuu, benopyccum, YKpanHbl n
KasaxcTtaHa. LUnpokas reorpadus
MECTOMONOMEHNI CEPBUCHBIX LIEHTPOB
rapaHTMpyeT OKa3aHue TeXHUYeCKom
NoAAep»KKIN B KpaTyarlume CpoKu.
[JencTByloT cneunanv3npoBaHHble
yuyebHble LLeHTPbI, B KOTOPbIX OCYLLECT-
BIAETCA MOArOTOBKa CMeLMancToB
KOMMaHNN-3aKa34KOB.

MNuguBugyanbHoe NcnosiHeHne

Bbl MoxeTe BbIOpaTbh NPOAYKT NOMHO-
CTbio OTBevatowwmii Bawwmm Tpebosa-
HMAM , TaK Kak npeobpa3oBaTtenu

YacToTbl M YCTPOWCTBA NIABHOIO NycKa
VLT umeioT 601bLUIOE KONNYECTBO
BapVaHTOB ncnonHeHus (6onee 20 000
BMAOB). Bbl MOXeTe nerko un 6bICcTpo
nopo6path HYKHYI0 BaM KOMOUHALMIO
npw NomMoLLM nporpaMmmsl nogbopa
npusoga «KoHourypatop VLT».

BbicTpble cpoKM NocTaBKU
S¢ddeKTrBHOE 1 rMOKOoe NPON3BOACTBO
B COYETaHWN C Pa3BUTOWN JIOTUCTUKON
no3BonAT obecneynTb KpaTyanwme
CPOKM NOCTaBKN NPOAYKLUN B NOObIX
KoHurypaumsax. Momumo s1oro,
npeacTaBUTENbCTBaMM NOALEPXKMBA-
10TCA CKNagpbl B cTpaHax CHI

PasButas cetb napTtHepoB B CHI
Pa3BunTan ceTb NapTHEPOB MO CEPBUCY U
npogaxam no CHI nossonser
OCYLLeCTBAATb Ha BbICOKOM YPOBHE
TEXHUYECKYI0 MoAAePKKY U
MUHVMUW3MPOBATb HEXenaTenbHbIi
NPOCTON TEXHONOTMYECKOro
o6opyaoBaHKA B Clyyae NosIoMKM.

KomnaHusa nmeet 6onee 40 cepBUCHbIX
NapTHepPOB B KPYIHbIX ropofax,
noaAep>KMBaeTCA CKnag 3anyacrem.

000 [JaHdocc, Poccun, 143581, MockoBcKas 0611, MicTpuHcKkuin paiioH, MaBnoBckas Cno6oga, aepesHs Jlewkoso, 217, TenedoH: (495) 792-57-57,
dakc: (495) 792-57-63. E-mail: mc@danfoss.ru, www.danfoss.ru

Danfoss He HeceT OTBETCTBEHHOCTH 3a BO3MOXHble OLIMOKM B KaTanorax, 6p0LLIIOan N Apyrnx nevyaTHbiX MaTepuanax. Danfoss octaenset 3a cobomn npaBo BHOCUTb N3MEHEHUA B NPOAYKLMIO 6e3
npeaBapuTesibHOro yBeoMneHnA. 3TO OTHOCUTCA Takxke K yxe 3aKa3aHHoOW npoAyKunun, ecnuv TosibKo BHOCUMbIE U3MEHEHNA He Tpe6y|or COOTEeTCTEyIOLI.lela KOppeKunu y>e cornacoBaHHbIX
CI'IELlMd)I/IKaLlVIﬁ, Bce TOProsble MapKkn B JaHHOM [OKYMeEHTe ABNAIOTCA COBCTBEHHOCTbIO COOTBETCTBYOLNX KomnaHwii. HassaHwe 1 norotun Danfoss ABnAloTcA CO6CTBEHHOCTbIO KOMNaHuK Danfoss A/S.

Bce npaga 3awmiLeHsl.
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VLT® - 3aperncTprnpoBaHHbIi ToBapHbI 3Hak Danfoss A/S
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