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[apMOHMYECKME NCKaXKeHNA —
NOPOroCToALlan 3agavda C
NPOCTbIM pelueHnem



http://www.danfoss.ru/VLT

YTto Takoe
rapMoHUYecKme
MCKarkeHma?

TeopeTnyecku, NMTaHe nepeMeHHbIM
TOKOM npepcTaBnseT coboi crHyconaanb-
HYI0 BOSIHY C yacTtoTor 50 unm 60 u. Bcé
anekTpoobopyaoBaHyie pa3pabaTbiBaeTca
AnA obecneyeHns oNTUManbHbIX XapaKTe-
PUCTVK NPV AAaHHOM NUTAHWN.

FapMOHUNKM — 3TO YaCTOTHbIE COCTaBNA-
lowmMe CUrHanoB HanpAXeHNA N CUnbl
ToKa. Ix yactoTa oTAan4vaeTca B Lienoe
KpaTHOe OT OCHOBHOW 4aCTOTbl, U UX
Hannume NCKaxxaet CHyconpaanbHyo
BOJIHY.

CunoBas 3NeKTPOHNKa, UCrosib3yemas B
BbINPAMUTENAX, YaCTOTHO-PErYINPYEMbIX
nprBofax, MICTOYHUKax 6ecnepebonHoro
NWTaHWA, BbIKNIOYATENAX OCBELLEHMA C
perynAatopamu OCBeLLEHHOCTH, TENEeBU3N-
OHHbIX CCTeMaXx 1 B rMaBHbix DBM apy-
roro obopyfoBaHuA, CO30aET HECUHYCOW-
NanbHbIN TOK.

DTOT HECMHYCOMAANbHbIN TOK B3auMogen-
CTBYeT C NUTaHNEM OT CETV NepeMeHHOro
TOKa U UCKaXKaeT HanpskeHue B bonbluei
VNV MeHblLUEN CTENEHWN B 3aBUCUMOCTU OT
BESINUMHDBI MUTAIOLLErO HaNPSXXEHNA.

B uenom, uem 6onblue ypoBeHb NoTpebna-
€MO MOLLIHOCTI KOMMYTaLMOHHOFO 060-
PYZLOBaHUA Ha MeCTe SKCMyaTauuu, Tem
6ornblle cTeneHb rapMOHNYECKUX NCKa-
KEHUN.

[Toyemy rapmoHmnyeckme
NCKaXxeHMA ABNAITCA
npobaemon?

Ype3mepHble rapMOHNYECKNE NCKAXEeHMA B CETU NUTAHNA
nepemMeHHOro ToKa NoApPa3syMeBaloT, UTO UCTOYHUK MUTAHUA
obecneynBaeT ToK He TOJNIbKO € Yactotamu 50 nnu 60 Iy, Ho
TaKXe rapMOHUKN € 6osiee BbICOKOI YacTOTOM.

TV YaCTOTHbIe COCTaBNAIOLME HE MOTYT UCMONb30BaTbCA
3N1eKTPoobOPYyAOBaHNEM, @ HebnaronprATHblE BO3AENCTBMA
MOTyT ObITb JOCTAaTOYHO CEPLE3HBIMM 1 BKITIOYAIOT B Ce6A:

[ J OrpaHI/I‘-IEHI/IH NMATAaHNA N NCNOTb30BaHNA
BJ'IeKTpVI‘-IECKOIZ cetn

® YBenuueHvie notepb

® YBennyeHvie cTerneHy HarpeBa TPaHCGOPMaTOpPOB,
aneKTpoABUraTenen n kabenei

@ YMeHblLUeHMWe CpoKa CIyKObl 060pyA0BaHMA

@ HenpepHamepeHHble OCTaHOBKY C BbICOKMMM
n3gepXKKamu Npor3BOACTBEHHOIO MpoLecca

® HapyleHne HopManbHoI PaboTbl CUCTEMbI yNpaBneHna
@ [lynbcauna v yMmeHbLUEHMe [iBUraTeNlbHOr0 MOMEHTa
@ AKYCTUYECKMI LWyM

Mpolue roBops, rApMOHNYECKNE NCKAXKEHUSI CHUXKAIOT
HafeXXHOCTb, BO3[eCTBYIOT Ha KaueCTBO U3Aenunin u
yBeNMUMBalOT SKCrUlyaTaLMOHHbIE pacxofbl

Unniocmpayus uckaxeHus CUHycoudanbHoU 80/THbI



O3Ha4vaeT N 3TO, YTO KaxkAblV MPUBOL
Bbl3blBAeT NPOOEMBI C FAPMOHWYECKMMU

VICKaKeHMAamm?

Bosce HeT.

Bce npuoabl Danfoss VLT noctaens-
10TCA BMeCTe CO BCTPOEHHbIMU KaTyLL-
KaMu MNOCTOAHHOIO TOKa /1A yMeHblle-
HUA rapMOHNYECKMX NOMeX, U B 60nb-
LWNHCTBE C/ly4aeB 3TOro fOoCTaTOYHO AN
TOro, UTob6bl N36exaTb NCKaXKeHnA Ha-
npsXeHuns.

B HeKoTOpbIX C/lyyYasx MOXeT notpebo-
BaTbCA JOMNOMHUTENbHOE NOoAaBeH e
rapMOHMK BBUY YCNIOBUIA SKCMTyaTaLmm
3M1eKTPMYECKO CeTn Unm Torga, Korga
YCTaHOBJIEHO 6ONbLLOE KOSIMYECTBO
NpVIBOAOB.

[na 3Tux uenen komnanus «daHdpocc»
npeanaraeT WUPOKNIA CNEKTP peLleHnin
Nno NoAaBfIeHNI0 FAPMOHUK, Hanpumep,
12-umnynbcHble npusodbl VLT® n cTak-

Komnarus «[JaHgocc» nposodum uccrie-
008aHUS HA HANUYUEe 2apMOHUYECKUX UC-
KaxxeHUl Ha Mecme 3Kcniyamayuu 060-
pydo8aHus, a makxe npedsnazaem Hau-
60s1ee nooxoosAwee peweHue no Nood-
8/1€HUI0 2aPMOHUYECKUX UCKAXEHUU.

[apPTHbIE NPUBOAbI CO BCTPOEHHBIMU UK
BHELHUMM, aKTUBHbBIMU U MAaCCUBHBIMMA
bunbTpamy NoJaBNEHUA FAPMOHUK.

MomM1mo 3Toro, KomnaHms «daHdocc» Tak-
e NpepanaraeT Kak NacCUBHbIe, TaK 1 ak-
TVIBHbIE PELIEHUS AIS LEHTPAN30BaHHO-
ro NnofaBfeHNsA rapPMOHUK, KOTAa OfHO-
BPEMEHHO MOTYT GbITb KOMMEHCUPOBaHbI
HECKOJIbKO Harpy3oK.

OnpepennTb CTeneHb NCKaXKeHUA Hanpa-
XKeHViA B BaLLel ceTv MOMOoXeT becnnat-
Has nporpamma Danfoss VLT® MCT 31 gns
BbIUMCSIEHNA YPOBHA raPMOHNYECKMX UC-
KaXKeHnin.

OHa nomorket onpenenntb, Tpe6y€TCﬂ nn
OONONTIHUTENIbHOE NoAaBeHne rapMOoOHUK.

lMpozpamma VLT® MCT 31 oyeHusaem 2apmo-
HUYecKue UCKaXeHUs CU/Ibl MOKA U Hanpsixe-
Hus 8awe20 060py008aHus u onpedensem
nompe6HoCcMb 8 HAaAUYUU usbmpa nodasse-
HusA 2apMOHUK. [lomumo 3mozo npoepamma
MOXem 8bI4UC/IAMb 3¢hcheKm om npumMeHeHUs
o0b6opydosaHus 0/19 N00AsIeHUA 2PMOHUK, a
makxe coomgemcmeue sawel cucmemsl
mpe6o8aHuAM pa3nuYHbIX CMAHOapmMos.

Kaknm obpa3om BbibpaTb ONTUManbHoOe
peLleHne N0 YMeHbLIEH IO raPMOHMYECKIMX

NCKaKeHMm?

CyLwecTByeT pasnmuHoe 060pyaoBaHme
AN YMEHbLLEHVA FapMOHUYECKIMX 1CKa-
XKEHWI, N BCe NMofo6HbIe YCTPOWCTBa UMe-
10T CBOW MPENMYLLIECTBA U HEAOCTATKM.

He cyujecTByeT eguHoro peleHua ana
BCex obnacteil NPUMEHEHVA 1 YCIOBUN
3KCMJTyaTaLmmn SNeKTPUYECKON ceTu.

YT106bI JOOWTHCA ONTYMANIBHOTO PeLLeHUs
Nno NoJaBJIeHNIO rAPMOHMK, He06X0ANMO
YUUTbIBaTb HECKOJIbKO MapaMeTpOB.

KntoueBble MapameTpbl MOXXHO pa3fenunTb
Ha YeTblpe rpynmnbl:

@ YcnoBusA SKCnyaTaLm 3neKTpnyeckomn
ceTu, BK/OYaA Harpy3Kku

® O6nacTb NpUMEHeHNsA

® CooTBeTCTBME CTaHAAPTaM

® CroumocTb

KomnaHus «[JaHpocc» no Balueii 3asBKe
BbIMOJIHUT NMOJZIHOE UccnefoBaHne Ha
HaJInyne rapMOHNYECKNX NCKaXKeH N
Ha MecTe 3KCrulyaTaLm o6opyaoBaHus,
a TaKkXXe NpeasioXkuT Hanbonee Nnogxo-
Adllee N SKOHOMUYECKM SPPeKTMBHOE
pelueHe No NojaBJiIeHNI0 rapMOHNYe-
CKNX NCKaXeHU.

Mpu npoBepeHUn nccnepoBaHns byayT
yuTeHbl YCTAHOBJIEHHbIE MOLYHOCTM Harpy-
30K, HOPMaTVBHbIE [JOKYMEHTbI 11 MHOTO-
obpa3sue Balleil 4eATeNbHOCTY.



BakHble yunTbiBaemMble GakTopbl

Jsa akmusHbix punempa VLT® komr
HanopHozo0 08uzamesisa Ha cyoHe C 0
CMBOM 8 XECMKUX YCII08UAX SKCNITY

e

YcosepuieHcmsosaHHble (usibmpsl No0aseHus
2apMoHuK >300 VLT® ycmaHoeneHbl Ha Hegpmenepekaquea-
toweli cmarnyuu. Obecne4yusaem Kpy2r10CymoYHyto
nepekauxy Hegpmu.

PeweHus komnaHuu «Danfoss» npocmel 8 ycmaHogke,
J1e2Ko 8800AMCA 8 SKCN/Tyamayuto u HaACMpausaromcs
8 COOMBEMCMBUU C 8AWUMU UHOUBUAYANIbHBIMU
nompebHocmamu

e e
Jlsa ycosepuieHcmBo8aHHbIX akmusHbix punempa VLT® ona
cucmembl 0monJieHus, BeHMUIAYUU U KOHOUYUOHUPOBAHUS

8030yxa ycmaHoesieHbl 8 60/1bHUUe 0715 6echepeboliHo20
numaxus 060py008aHUsA cuCMeM Xu3HeobecneyeHus.

Kakum o6pa3om ycnosus skcnnyatauum
MEeKTPUUYECKON CeTH BANAIOT Ha NoABNEHNe
rapMOHNYECKNX NCKaXKeHnin?

CambIM BaxkHbIM GaKTOPOM Mpu onpeeneHn BO3MOXXHOCTI MOABIEHUA rapMO-
HUYECKUX NCKaXKEHUI B INEKTPUYECKON CeTU ABNAETCA MMNeAaHC CUCTEMbI.

MmnepaHc cnctembl 60Mblie BCEro 3aBUCKT OT MOLLHOCTY TpaHChOpPMaTopa OTHO-
CUTENIbHO MOJIHOW YCTaHOBJIEHHOWN MOLLHOCTU Harpy3ok. Yem 6onblue TpaHchop-
MaTOP OTHOCUTENIbHO HECUHYCOMAANIbHON MOLLHOCTU, TEM MEHbLLIE FAPMOHMYe-
CKUX NCKAXKEHWN.

DneKTprYecKas CeTb ABMNAETCA B3aMIMOCBA3aHHON CUCTEMOI UCTOYHWKOB SJ1EK-
TPOMNUTAHUA 1 MOTPEOUTENEN SIEKTPOSHEPTUN, COEANHEHHbBIX MEXAY COOOI Mo-
CpefcTBOM TpaHchOPMaTopOB. Bce Harpysku, nepepatoLLie HECUHYCOUAANbHbIIA
TOK, CNOCOGCTBYIOT NMOABMEHMIO FAPMOHUYECKNX NCKaXKEHWI B SIEKTPUYECKON
CeTU — He TOJbKO MPY HU3KOM, HO U MPU BbICOKOM HaMpPSKeHIN.

Mpu 3MepeHnr HaNPAXKEHNA B CETEBOIN PO3ETKE MOXKET OMPeRenaTbCA HeKOTo-
PaA cteneHb rapMOHNYECKNX WNCKaXXEHN. DTO OTHOCUTCS K rapmMoHuYyeCcKum npen-
blCKaXKeHUAM. Tak Kak He BCe MoTPe6uTeNnm NCronb3ytoT TPEXpasHbI TOK, Harpys-
Ka Ha Kax[ou paze MOXKET pa3HOMN. DTO NPUBOANT K BO3HUKHOBEHMIO Pa3INYHbIX
HanpsXeHWI Ha KaxJon ¢ase, uTo Bbi3blBaeT HapyLLeHUe GanaHca ¢as.

PazfninuHble pelweHys No YMEHbLEHIO FAPMOHUYECKIX UCKaXKEHWI UMEIOT pas-
JINYHYIO CTEMEHb 3aLMULLEHHOCTI OT MPEeAbICKaXKeHW 1 gucbanaHca, 1 3To Heob-
XOAVIMO YUUTbIBATb NpW BblIGOpe Havbonee NoaXOAALLEro peLeHns, yCTpaHsioLe-
O FAPMOHUYECKIME MOMEXN.



eHCUpyom npuMeHeHue
2PAHUYEHHbIM NPOCMPAH-
amayuu

Tpu npusoda ¢ HU3KUMU 2apMOHUYECKUMU UCKAXeHUAMU
VLT®, ycmaHo8/ieHHble Ha CMAHYUU 04UCMKU CMOYHbIX 800,
obecnequgarom coomsemcmaue cmaHoapmy IEEE519.

Lllecmb 12-umnynbcHbix npusodos VLT®, onmumu3upo8aHHbIX
Nno cmoumocmu, 8K/104AsA MPAHCHopMamop, yCmaHoeJ1eHb! 8
No2py304HO-Pa32pPy304HOM Uexe.

Kakue acnekTbl
npUMeHeHnA
Heob6xoanMo
yumMTbiBaTh?

FapMoHMYecKne NCKaxKeHNA ycunmBaoT-
€A No Mepe yBennyeHnsa MOLHOCTH, No-
TpebnaeMoi HeNMHeNHON Harpy3Koii, Nno-
3TOMY HeOOXOAUMO YUNTbIBATb KONMye-
CTBO YCTAHOB/EHHbIX MPVBOAOB, UX UHAN-
BUAYasbHble XapakTepuCTUKM 1 Anarpam-
Mbl Harpy3oK.

MckaxeHre npuBofa onpeaenseTca 06-
LM FaPMOHUYECKM UCKaXKeHNEM CHHY-
conpanbHocTy Toka (THDI), KoTopoe fB-
JIAETCA OTHOLLEHNEM CYMMbl FaPMOHUK K
OCHOBHOW YacToTe.

Harpyska Ha Kaxablli NprBOf BaXKHa B
CBA3M C TeM, 4To nckaxkeHue THDi ysenu-
YMBaeTCA NPV HEMOJTHOW HarpysKke, npu
3TOM NPWBOAbI CAMLLKOM 60/bLIOrO pas-
Mepa yCUN1BatoT rapMOHMYECKIEe NCKaXKe-
HMA B 3N1IEKTPUUECKON CeTU.

MomMumo 3Toro, He0OXO[MMO YUUTHIBATb
bU3nyecKre orpaHNYEHUs 1 orpaHnye-
HWA, HaKNaablBaeMble OKpy»KatoLlen cpe-
LOW, T.K. Pa3fINyHble peLleHuns NMET pas-
JINYHbIE XapaKTEPUCTUKN, KOTOpble Aena-
10T UX 60JIee U MeHee NoAXOoAALLNUMMN
ANnA onpefenéHHbIX yCNoBUA.

Heob6xo1mo yumnTbiBaThb, K NprMepy, Npo-
CTPaHCTBO, OXNaXKAaLMii BO3LyX (3a-
rPA3HEHHbI), BUbpaLuto, Temnepatypy
OKpYKaloLLel cpefibl, BbICOTY Hafl ypOB-
HeM Mop#, BNa>KHOCTb 1 T.M.

fABnaeTca nn cooTBeTCcTBME
cTaHpgapTam no AonycTu-
MbIM NCKa)KeHUAM Hanps-
KeHNA BaXKHbIM?

[ina obecneyeHus onpefenéHHOro Kaue-
CTBa 3NEKTPUYECKON CETU BOJIbLLUMHCTBO
SHepreTNYecKnx KoMnaHum TpedyoT oT
cBOVIX NoTpebuTenen cobnogeHnsa onpe-
[EeNEHHbIX CTaHAAPTOB U PEKOMeHIaLUiA.

B pa3nunuHbIx CTpaHax 1 oTpaciax npo-
MbILLAIEHHOCTM NMPUMEHAIOTCA Pa3NnYHble
CTaHZapTbl, OAHAKO BCE OHW UMEIOT OfHY
OCHOBHY!0 33[lauy — OrpaHNYNTb NCKaxe-
HUA HANPAXEHUA B SNEKTPUUECKUX CETAX.

CraHpapTbl 3aBUCAT OT YC/IOBUIA SKCMY-
aTaunm 3NEKTPUYECKON CETU, Y MOITOMY
HEBO3MOXHO rapaHTMpoBaTh cobntoge-
HVe CTaHAApPTOB 6€3 3HAHVA TEXHNYECKINX
XapPaKTEPUCTUK INTEKTPUYECKON CETH.

Camu cTaHZapThbl He cofepkaT Tpebosa-
HUI MO UCMONb30BaHNMI0 ONpPeaenEéHHbIX
peLueHni Ana NoLaBeHNs rapMOHIK, 1
NMO3TOMY Ba>KHO NMOHUMAaTb CTaHAAPTbI U
peKkomeHZauun Ans Toro, Ytobbl n3beratb
HEHY>KHbIX PacXofl0B Ha 06opyfoBaHVe
ONA NOJABEHNA FaPMOHUK.

Kakue ¢pakTopbl, Kacatowme-

CA SKOHOMMYECKon 3P PeKTunB-
HOCTMW, HeO6XOAMMO YUNTbIBATb
MNPV NCNONIb30BaHNN PeLIeHU
Mo NoAaB/IEHNIO FAPMOHUK?

HakoHeL, Heob6xoArMO OLEeHUTb NepBo-
HauasibHble 3aTpaTbl U SKCMTyaTaLMOHHble
pacxopbl 4nA Toro, UtTobbl obecneunTb
npuHATAE Hanbosiee SKOHOMUYECKN 3¢-
HEKTUBHOIO peLLeHMs.

MNepBoHayanbHble 3aTpaThl Ha pPa3nnyHoe
o6opyaoBaHue Mo NOAABIEHNIO FAPMOHUK
NPVIMEHNTENBHO K MPUBOAAM Pa3nunyatoT-
CA B 3aBUCMMOCTU OT fjMana3oHa MOLLHO-
cTel1. PelweHne no nopasneHmto rapmo-
HUK, Hanbonee 3¢ deKTBHOE ANA OLHOIO
AiMarna3soHa MOLLHOCTel, HeobA3aTeNlbHO
6yAeT cambiM SKOHOMUYECKU deKTUB-
HbIM ANA BCEro AManasoHa MOLHOCTEN.

JKCnnyaTaLyOHHbIe pacxofbl onpeaens-
10TCs 3G PEKTUBHOCTbIO peLLeHn B 0bna-
CTV AviarpaMmbl Harpy3ok, a Takxe 3aTpa-
Tamy Ha TEXHNYECKoe 0OCTyKMBaHNe B Te-
YeHMe CpoKa Cy>K6bl STUX PELLEHNTA.

o cpaBHEHMIO C aKTUBHBLIMU PeLleHnAMM,
NaccuBHble PeLIeHNs YacTo He TpebyioT
npoBefeHNA PerynapHoro TeXHNYeCckoro
06Cny>K1BaHMA.

C opyrov CTOPOHbI, aKTUBHbIE peLLIeHNs,
Kak npaBuio, noffepXmeatot koaddu-
LMEHT MOLLHOCTU Ha YPOBHE eMHULbl Ha
NPOTAXKEHNM BCEro Anana3oHa Harpysok,
YTO MPUBOANT K NyyLleit sHeproadpdek-
TUBHOCTW NPY HEMOJTHOW Harpyske.

Tak>Ke HeO6XOLMMO YUMTbIBaTH NiaHbl

Mo pa3BUTKIO NMPOV3BOACTBA UK CUCTE-
Mbl B CBSI3M C TEM, UTO OJHO PELLEHE MO-
XKeT 6bITb ONTYMAasbHbIM ANA CTaTUYECKON
CUCTEeMbI, B TO BPEMsl KaK ipyroe peLue-
Hue 6yaeT 6onee rMOKMM Npu paclumnpe-
HUW CUCTEMBI.



YcnoBsusa 3KCnnyaTaumun 3HeKTpVI‘-IECKOI‘/'I cetn
I'Iepe;:l NPUHATNEM peLleHnA O npmo6peTeH|/||/| 060pyﬂ,OBaHVIﬂ onAa
nogaBJIEHNA raPMOHNK HEO6XO,D,VIMO 3HaTb mnegaHc CUCTeMbl.

Hu ofHa 13 sHepreTnyecKknx CMcTemM He ABNAETCA UAeanbHON B CBA3Y C
MOCTOAHHbIM HaIMUYMEM NPeblCKaXKeHN 1 AncHanaHca, YTo Heo6XoaMMO
yunTbIBaTb NpK BbibOpe 06opynoBaHuA.

YcnoBusa Kcnnyataumn

MNpumeHeHune

PacnpocTpaHéHHo oWnOKOoN ABNAETCA yBeIMueHne pa3mepa KoMMo-
HEHTOB MeXAy Harpy3Kow 1 anekTpuyeckon cetbto. Cneacterem

3TOro ABAAETCA MI0X0e NOoAaBMeHVe FAPMOHNK, H3Kas 3GbeKTVBHOCTb
NCMOJIb30BaHNA CUCTEMbI, @ TaKXKe BbICOKME NepBOHaYasbHble 3aTpaTbl.

NMpumeHeHue

CooTBeTCcTBME CTaHAAPTaM

CymmapHoe nckaxkeHue HanpsxkeHua (THDv) B 5-8 % asndaetca
XOPOLUVM UHMXEHEePHbIM peLleHneM U1, B 60NbLIMHCTBE ClyYaes, 3TOr0
6yAeT AOCTAaTOYHO [/1A TOro, YToObl yCTaHOBKa COOTBETCTBOBAsIA
MECTHbIM CTaHZapTaM 1 pekoMeHAaumam. Takoe CyMMapHOe UCKaXeHre
HanpsAXeHVA 03HaYaeT, YTo HeMpeayCMOTPEHHOE BbIK/oUeHWe 1
BbIXOJ, 113 CTPOSA KOMMOHEHTA CCTEMbI He Obl BbI3BaH rapMOHNYECKUMM
NCKaXKeHNAMM.

CooTBeTcTBME CTaHAAPTAM

CronmocTtb
MNMepBOHavanbHble 3aTPaThbl HAa Pa3MYHOE 06OPYAOBaHVE ANs Noja-
B/I€HWA rAPMOHVK 3aBUCAT OT YPOBHA MOLLHOCTH.

CtonmocTb

DPDEKTVBHOCTD NCMOMb30BAHUA CUCTEMbI OTNPEAENAET YPOBEHb 9KE-
nayaTaLMOHHbIX PACXO40B, OOHAKO TaK»Ke HEOOXC -
pacxofibl Ha 06CyKMBaHME O




JKOHOMUYECKM SPPEKTVBHOE
NoAaBEeHNe rapMOHMK

HapyweHue 6anaHca
1 npefbiCKaXKeHns
b deKTUBHOCTb NOJABEHNA FAPMOHUK
Pa3NNYHbBIX PELUEHWNIT 3aBUCUT OT KayecTBa
: : | SNEKTPUYECKON CeTN.
29 frrotrosmosnodrossosnononoeeond Yem 6Gonblue AUc6anaHc 1 npepbicKakeHus,
i i - Tem 60/blUe rapMOHUK [OSIKHO NOAABNATbL
THDI 5% o6opypnoBaHue. Ha rpaduke nokasaH
: ypoBeHb AvcbanaHca v NpeabICKaXkeHu i,

i are <5%§ i MPY KOTOPOM KaXAas U3 TEXHOSOTVI MOXET 2
Thoi2%  THibis & 10% noanepK1BaTb rapaHTMPOBaHHOE 3HaYeHne

T T i THDi.
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MpepbickaxeHve (%) MmnepaHc anekTpuyeckoin cetu (%)
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[LuncbanaHc (%)
PesynbTupyiouiee
3HauyeHune THDv (%)

YBenuueHue pasmepa
[laHHble no dpunbTpam Bceraa NPUBOAATCA
ana 100% HarpysKku, ofHaKko GUnbTpbl peako
paboTaloT Npw NMOSIHON HarpysKe 13-3a yse-
NINYEHHOTO pa3mMepa 1 uarpaMmbl HarpysKu.
CepuitHoe obopyAoBaHue A NofaBneHns
rapMOHVIK AOSXKHO OblTb BCErga paccymTa-
T HO Ha MaKCMMasbHYIO CUy TOKa, OAHAKO He-
€ 2 18 Uacos 06X0AMMO YyUnTbIBaTb MPOAOIIKUTENBHOCTL
PaboTbl MPU YAaCTUYHON Harpy3Ke 1 OLEHNTb
pasnuyHble TUMbl GUNLTPOB. 0 T
MpeBblLWEHE HOMVHANBHOTO pa3Mepa Npu- 20 30 40 50 60 70 80 90 100
BOAMT K yMeHbLUeHN0 3GdeKTUBHOCTU MNo-
[laBlIeHNA rapMOHVIK 1 BbICOKUM 3KCrlyaTa- — AHF 005 — 12 umnynscos
AHF 010 — LHD and AAF
LIMOHHBIM pacxofam. ITo BCeraa NpuBoauT K — Bermgres
Henpoun3BOAUTENIbHON TpaTe AeHer.

80

55 mmeeon oo S\

CpepHan Harpyska

Harpyska (%)
THDi (%)

150% 140% 120% 100%

Harpyska (%)

Qunbtp ——— YPn

CooTBeTCTBME CTaHAAPTaAM

Mpun nopAep>KKe NOMEXOYCTONYNBOCTH
060py[0BaHNA Bbille YPOBHSA BO3MYLUEHUA
B cucTeMe obecneumBaeTca becnepeboiHasn
paboTta obopynoBaHus.

BonbLWWHCTBO CTaHJAPTOB yCTaHaBNMBa-

eT orpaHNYeHNa Ha CyMMapHOE VCKaXXeHne
HanpAXeHVA OTHOCUTENbHO MAaHVMPYEMOro

BepoaTHas
MIOTHOCTb TOKa

Hpguensiio
Aonlycrm :
eharinne ™\ ronncrransne YPOBHA Mexay 5% 1 8%.
P S R \ MomexoycTonurMBOCTb 060PY[OBaHNS, B
——— : 60MbLIMHCTBE C/lyYaeB, 3HAYMTENbHO BblLUE:
= R IOCAC YposeHb ONA NPUBOAOB 3TO 3HAaUYeHUe cocTaBnAeT
MomexoycToitunBoCTb 060pyAOBaHNA

— Yposens cosmectviocri BO3MYLUEHNA 15-20%. OfiHaKO 3TO HeraTMBHO BAUAET Ha 5 7 11 13 17 19 23 25
CPOK Cly6bl n3genus. THDv =3.3%

. Yposeris
 nomexdycroiiumsocTH

VLL (1)=3898B

Mndwupyem

ypOBEHb MOLLHOCTN N

nepBoOHa4vaJibHble 3aTpaTbl

Mo cpaBHeHuIO ¢ Npeobpa3oBaTesiem Ya-

CTOTbI pa3fivyHble peLleHna UMeloT pas-

NNYHbIE ,uo6aBOqu|e CTONMOCTU B 3aBU-
CMOCTU OT YPOBHA MOLLHOCTW.

MaccuBHble peLueHus, B Lenom, nogpas-
YMeBaloT camMble H/3K1e nepBoHaYab-

Hble 3aTpaTbl, Y MO Mepe YCNOXHEHUA

peLleHnA PacTET X CTOUMOCTb. &

100

KA (%)

[lo6aBouHasa cTonmocTb (%)

- 0 200 400 600 800 (kBT)

—— AHF 005 = 12-MMny/bCHBbIN, BKNKOYan TpaHchopmatop — AHF LHD
LHD  — AHFO10 —1p — AFE Harpyska (%)
— AFE <




MmnepaHc cncrembl 06u.w|e rapMmoHun4yecKkue UcKaxeHmna

B kauectBe npumepa, npmsog FC 102 Kaxgblin npmBog reHepripyeT co6CTBEH-
MoLHOCTbIo 400 KBT Ha TpaHcdopmaTope s 50 Hble 06LMe rapMOHNYECKNE NCKaXKeHNA
mouHocTbio 1000 KBA ¢ umnegaHcom 5% < CcUHycompanbHocTy Toka (THDI), koTo-
npusoguT K ~5% THDvV (cymmapHoe rap- % 40 pble 3aBMCAT OT YCNOBUIA SKCUTyaTaLmm
MOHMYECKOoe UCKaXKeHVe HanpsaXeHnsa) = 304 3MeKTprnYeckoii cetn. Yem 6onbLue npu-
npu neanbHbIX YCNOBUAX SKCMyaTaLum BOJ, MO OTHOLLEHWIO K TPaHCPOopMaTopy,
3N1eKTPUYECKON CeTu, B TO BPeMA Kak TOT 204 Tem MeHblue 3HayeHuA THDi.
»Ke camblil NprBOA Ha TpaHcdhopmaTope
MoLHOCTbo 1000 KBA ¢ nmneaaHcom 8% 10+
NPUBOANT K yBennyeHuto 3HayeHna THDv

0
Ha 50%, a MMeHHo 7,5%. 55 30 90 315 630 1000 (kBT)

HomuHanbHas MOLHOCTb NpnBoAa

3¢ddeKTNBHOCTb NOJABNEHNA FAPMOHUK MpocTpaHcTBO
Kaxxpas TexHonorvsa nofasneHnsa rapMOHNK Bo MHOrMx ycTaHOBKax NpoCTPaHCTBO

OrpaHNY€eHo, N MO3TOMY €ro HYy>KHO 1c-
-------- Nosb30BaTb MakcManbHO 3GGEKTUBHO.
B 3aBMCMOCTY OT Pa3INYHbBIX TEXHOSO-
VA, PasNnyHble pelleHns ans noaaene-
-------- HWS TAPMOHVIK UMEIOT ONTUMabHOe
COOTHOLUEHVIE Pa3Mepa N MOLHOCTH.

MIMeeT CBOI COOCTBEHHYIO XapaKTePUCTUKY
THDi, KoTopas 3aBNCUT OT Harpy3Ku.

T XapaKTePUCTUKM YCTAHOBJIEHbI MPKN
npaeanbHbIX YCNIOBUAX SKCMTyaTalum aneK-
TPUYECKOW cmcTembl 6e3 npeablCKaXKeHnn 1
co cbanaHCMpOBaHHbIMU pazamu.

Wcxopna n3 atoro, KonebaHna NpUBOAAT K
yBenuyeHnto 3HaveHni THDI.

132 315 630 (xBT)

—_VTre — 12 Hblit Ge3 aBTOTPaHCGOPMATOp
~ AHF = LHD/AAF

CooTBeTCTBME CTaHAAPTaM

[lna onpepeneHvs TOro, NPeBbILIAOT UK HeT

rapMOHMYECKNE UCKAKEHNA B INEKTPUYECKON

cucTeme TOT U MHOM CTaHAApT, He06XoAMMO

BbIMONIHUTB CIIOXKHbIE BblunCeHNs. C MOMOLLbIO

6ecnnatHon nporpammbl Danfoss MCT 31

[NA BbIUNCIIEHNA YPOBHSA raPMOHNYECKNX {

NCKaXKEHUIA 3TO MOXKHO OCYLLECTBUTb JIErKO 1 C
MeHbLLEel noTepel BpemMeHu. ‘\ il e
1 ' - ’

3¢ deKTUBHOCTb NCMONb30BaHNA CUCTEMbI

JKCnyaTaLmMOHHbIE PacXofbl B OCHOBHOM

onpegenaTca obuien 3pGeKTUBHOCTbIO

MCMOJIb30BaHNA CUCTEMBDI.

3T0 3aBUCUT OT OTAESbHBIX MPOAYKTOB,

K03 dMLNEHTOB aKTBHOMN MowHocT 1 KM,

A B eHWA COXPaHAIT KO3dULEHT
B/ICVIMbIM OT KOneba




.. yylemy peLleHuto

06nacTb NPUMeHeHs

[ns rapaHTYPOBAaHHOO MPOBEAEHMUA COCTA3AHUI Ha
OTKPbITOM BO3yXe MO MHOMVX 3UMHIM B/[am CriopTa
MHOFOUUCSIEHHbIE CHErOMETbI 06ecneunBaloT Hannyme
CHera BOKpYr CTafMoHa B I. cTepcyHy (Lseyus).

CHeroméTbl MOryT 6bICTPO NOAKIIIYATLCA K CETY TPYHO-
NpPOBOJOB, B KOTOPYIO BOZA NOAAETCA C MOMOLLbIO OfHO-
ro 60/bLWIOro BOAAHOIO HACOCA, PACMOSIOKEHHOIO B
nepeaBuKHOM 6yaKe Nobnmn3ocTu.

B cOOTBETCTBMYM C MPOEKTOM MOAEPHU3ALIN CUCTEMbI,
3aKa3uuK noTpeboBas yCTaHOBUTb HOBbIVi BOAAHOW
HacocC MOLLHOCTbI0 200 KBT.

Hacoc gomxeH nogaoepxueaTtb NOCTOAHHbIN pacxon
BOZbl U MOCTOAHHOE AaBfieHne BO BCeN pr6OI'IpOB0,L1-
HOW CeTM BHE 3aBMCMMOCTI OT TOFO, CKONIbKO CHEXHbIX
nywek K Hew NoAKoYEHO.

M3-3a 60NbLIOro PacCTOAHUA OT MCTOYHMKA SNIEKTPOMU-
TaHWA, MeCTHble BNaCcTU YCTaHOBW/IM MaKCUManbHoe
obLee NCKaKeHUe CHYCOVAaNbHOCTU TOKa B 5%.

O6nacTb NpMMeHeHuA

B HacToALlee BpemA K Npobrieme coKpalleHUsA BbI6pO-
COB YITIEKNCIIOro rasa npuBJie4eHo NnoBblleHHOEe BHMa-
HuNe, N03TOMY VIFléT NMOWNCK anbTepHaTBbl NCKOMaeMbIM
BUAam Tonnuea. Mpu 6ronepepaboTke 3€pPHOBbIX 3€PHO
(HanpuMmep, MWeHNLA) pasaraeTca Ha caxapa 1 NpoTe-
WHbI, @ caxapa npespaLiatotca B buotonnueo. MpoTerHbl
1 OCTaBLUMECA YacTy 3epHa NpeBpaLIaloTCca B KOPM AnA
XKMBOTHbIX, TAKUM 06pa3oM, He OCTaBNAA OTXOLO0B.

[inA NOCTPOMKM OJHOMO U3 KPYNHENLINX 3aBOAOB B
EBpone no nepepaboTke 6riomatepunanos 3aKas3unk no-
TpeboBan nocTaBuTb NprBoAbl VLT® 06LLeli MOLHOCTbIO
cBbile 7 MBT, B Anana3oHe MollHocTen oT 2,2 ao 350
KBT.

C cob6cTBEHHBIM TpaHCchopMaTopom 3300/400 B

3aBOf Mo nepepaboTKe GrioMaTepuranoB JOSIKEH Obll
COOTBETCTBOBATb TPEOOBaHNAM CTaHAAPTOB MO MoAa-
BJIEHVI0 FaPMOHNYECKNX UCKaXKeHWI AfiA obecneyeHus
HaZEXHOCTM 1 0becrneyeHno MaKCMMalIbHO ANIUTENbHbIX
VNHTEepBasioB Mexay TeXHNUYECKMM 06CyKBaHMEM, KaK
3TOro TpeboBan 3akasuuk. [nsa [OCTUXKEHVA STOV Lenn
rapMOHUYECKME NCKAXKEHUSA He AOMKHbI Obln MPeBbI-
waTtb 8% 06X nckaxkeHni (TDD) Ha nuTatoLLemM TpaHCc-
dopmaTope.

PeweHne

[ina obecneyeHns Tpebyemoro noToka
BOZbl 1 AaBNIEHMA Obl yCTaHOBIEH
npueog VLT® Low Harmonic AQUA.

KonebaHus Harpy3ku 20-100% u cyuie-
CTBYOLLE rapMOHUNYECKIME NCKaXKeHNA
B 2/1IeKTpuyeckoin cucteme B 2,4% 6binu
BaXXHbIMV GaKTOpaMu Npw oLeHKe
JaHHOW YCTaHOBKM.

MprBog Gbla MOCTABAEH U YCTAHOB/EH

B KOpMyce € Knaccom 3awutsl IP 54 ans
TOro, YTo6bl MPOTUBOCTOATb BbICOKOW
BJIXKHOCTM B HEN30/IMPOBAHHOMN OLIMHKO-
BaHHOW byaKe AnA Hacoca.

HecmoTps Ha To, UTo NUTaHKe OT CeTu ne-
pemMeHHOro Toka 6b110 clabblM, NMPYBOA
JIETKO BbIMOJIHAN TpeboBaHve < 5% THDi.

PeweHune

B uenom, 6binn yctaHoOBNEHbI 48 MPUBO-
noB VLT® gna ynpasneHnsa Hacocamm 1
BEHTUIATOPaMM Ha BCEM 3aBofe No
nepepaboTke GriomaTepuanos.

Ha ocHoBe mowyHocTn npreogos VLT® n
TpeboBaHWIN K MOMEX0YCTONUYNBOCTIU/Ha-
OEXHOCTU, 60NbLINHCTBO NpuBogoB VLT®
6bI11 pa3paboTaHbl 1 YCTaHOBEHbI C YCO-
BEPLUEHCTBOBaHHbIMY GUbTpaMm noga-
B/IEHUA FAPMOHVK PAAOM APYr C APYroM

B MaHenAx ¢ knaccom 3awuThbl IP 54. MNpwn
3TOM 6bIN JOCTUFHYT TPebyeMbiil ypOBEHb
TDD B 8%.



[TpenmyiecTtsa “[laHpocc”

Ceptudpukarbl

YacToTHble npeobpaszoBaten u
YCTPOWCTBA MIaBHOrO Nycka UMetoT
cepTnduKaTtbl COOTBETCTBMSA. MoMUMO
3TOrO, NpoaykKuua JaHdbocc umeet
cneymanbHble cepTuduKaTbl AN
NPYIMEHEHWI B CY[OBOW 1 NULLEBOW
NPOMBbILLIEHHOCTH, Ha XUMUYECKN
OnacHbIX MPON3BOACTBAX, B AfEPHbIX
yCTaHOBKax.

BbicoKkoe KauecTBO NpoayKuumn

Bbl cMoXKeTe n3beXkaTb HexkenaTesbHbIX
MPOCTOEB, CBA3aHHbIX C BbIXOLOB 13
cTpos obopyaoBaHuA. Bce 3aBoapl
npoxoanAT cepTrdMKaLuio CornacHo
ctaHgapty ISO 14001. MNpepcTaButennb-
CTBO MMEET CepTUPMKATbl MEHEOKMEH-
Ta kavectsa ISO 9001, ISO 14001.

AnnapaTHble CpefcTBa, MPOrpamMmmMHoe
obecrneyeHvie, CMIOBble MOAYIV, NeyaT-
Hble NnaTbl U 4p. NPOU3BOAATCA Ha
3aBofax «JaHpocc» caMoCTOATENbHO.
Bce 370 rapaHTUpyeT BbICOKOE KauecTBO
N HapeXHoCTb npuBoaos VLT.

DHeproc6epexxeHune

C npusogamu VLT Bbl CMOXeTe 3KOHO-
MUTb 6O/bLLIOE KOSIMYECTBO 3IEKTPO3-
Hepru 1 OKyMNuTb 3aTpayeHHble cpea-
CTBa MeHee 4yeM 3a [iBa roga. Hanbonee
3aMEeTHO 3KOHOMUA SHepronoTpebne-
HUA NPOABIAETCA B MPUMEHEHUAX C
Hacocamu I BEHTUIATOPaMMU.

Cneumnanunsayna Ha npusBojax

CnoBo «cneyunanmsaunsa» AsnAeTca
onpepensaowmm ¢ 1968 roga, Kkorga
KomnaHua Danfoss npefcTaBuna nepsbii
B MVIpe perynnpyembii npuBoa Ana
ABuratenieil nepeMeHHOro Toka, M3rotos-
NEeHHbI CepuiiHO, 1 Ha3Bana ero VLT®.

[lBe TbicAYN NATLCOT PabOTHNKOB
KOMMaHWU 3aHUMatoTCA pa3paboTkon,
N3roTOBSIEHNEM, MPOAAXKEN N 00CNYXN-
BaHMeM NPUBOAOB 1 YCTPONCTB NNaBHOro
nycka 6onee yem B CTa cTpaHax, crewua-
NN3NPYACH TONTbKO Ha MPUBOAAX U
YCTPONCTBaX NnaBHOro nycka.

Aandocc B CHI

C 1993 roga oTgen CUoBOW NEKTPOHNKM
«[JaHdocc» ocylecTBNAET Npoaaxu,
TEXHNYECKYI0 MOAAEPKKY 1 CEPBUC
npeobpa3oBaTesnieil YacTOTbl U YCTPONCTB
NnaBHOro nycka Ha Tepputopumn Poccny,
Bbenopyccum, YkpanHbl n KasaxctaHa.
Lnpokas reorpadusa MecTononoxeHun
CEPBUCHBIX LEHTPOB rapaHTNpyeT
OKa3zaHue TeXHNYeCKOW Nofaep KK B
KpaTtyanwme cpoku. lencTeytoT cneuyma-
NN3MPOBAHHbIE YYeOHbIe LLEeHTPbI, B
KOTOPbIX OCYLLECTBNAETCA MOArOTOBKa
cneymanncToB KOMNaHUN-3aka34ynKos.

WupguBnayanbHoe ncnosiHeHne

Bbl MoeTe BbiGpaTh NPOAYKT NMOSHOCTbIO
oTBevaoWwuin Bawrm TpeboBaHmAMm, Tak
KaK npeobpasoBaTenu 4acToTbl 1

ENGINEERING

TOMORROW

yCTPOWNCTBa nNiaBHoro nycka VLT nmetot
60s1bLLIOE KONMYECTBO BapMaHTOB
ncnosHenusa (6onee 20 000 B1AOB).

Bbl MOXeTe nerko u 66IcTpo nogobpatb
HY>KHYI0 BaM KOMOMHaLWIo Npy nomoLym
nporpammbl noab6opa npusoga
«KoHdurypatop VLT».

BbicTpble CpOKM NOCTaBKNU
S¢ddeKTMBHOE 1 rMbGKOe NPON3BOACTBO

B COYETAHUW C Pa3BUTON IOTNCTUKON
no3BonAlT obecneunTb KpaTyaiimne
CPOKV MNOCTaBKU NPOAYKLUY B JIIOObIX
KoHurypaumsx. Momumo 3Toro,
npeacTaBMTENbCTBAMU NOAAEPKMBAOTCA
cknapbl B cTpaHax CHI.

PasButan cetb naptHepos B CHI
Pa3BunTan ceTb NapTHepOB NO CepBuUCy
n npogaxam no CHI nossonset
OCYLLEeCTBNATb Ha BbICOKOM YPOBHe
TEXHUYECKYIO NOALAEPXKKY U1
MUHVMUW3POBAaTb HeXeNaTeNbHbIN
NPOCTON TEXHONOINYECKOro
060pyaoBaHNsA B Cllyyae NosioMKu.

KomnaHua nmeet 6onee 40 cepBUCHbBIX
napTHePOB B KPYMHbIX ropojax,
NoAAep>KMBaAETCA CKNaf 3anyacTei.

Appec: 000 flaHdocc, Poccus, 143581, MockoBckas 061., IcTpnHCcKKi paiioH, c.noc. Maeno-Cnobogckoe, fepeBHs Jlewkoso, 217,
TenedoH: (495) 792-57-57, dpakc: (495) 792-57-63. E-mail: mc@danfoss.ru, www.danfoss.ru

Danfoss He HeceT OTBETCTBEHHOCTY 3@ BO3MOXKHbIE OLINGKN B KaTtanorax, 6p0Ll“0an W Apyrux nevyaTHbIX maTepunanax. Danfoss octansiet 3a co6o NpaBo BHOCUTb U3MEHEHNA B MPOAYKLNIO 6e3
npeaBapuTeNibHOro yBeAOMNEHUA. 3TO OTHOCMTCA Takxe K yxe 3aKasaHHOMN npoayKunu, eciiv ToJibKO BHOCUMblE U3SMEHEHWNA He TpeGyvoT COOTBGTCTByK)UJ,eﬁ KOppeKumnun y>ke cornacoBaHHbIX
CﬂeLlVId)VIKaLLMﬁ. Bce TOProBble MapKn B JaHHOM AOKYMEHTE ABMAIOTCA COBCTBEHHOCTbIO COOTBETCTBYOLNX KomnaHuii. HazsaHue u norotun Danfoss ABnsioTca co6CTBEHHOCTbIO KoMnaHum Danfoss A/S.

Bce npaBa 3aluiLeHbl.
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