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BeBepeHue PyKOBOACTBO no NPOeKTNpoBaHnio

1 BBepeHue

1.1 Uenb «PykoBopcTBa No
NPOEKTUPOBAHNIO»

PyKOBOACTBO MO NPOEKTUPOBAHUIO COLEPXKUT NHbOPMALIO
06 MHTerpaymy npeobpasoBaTens YyacToTbl B PasfinyHble
CUCTEMDbI.

VLT® aBnsaetcs 3aperncTprpoBaHHbIM TOBAPHbLIM 3HAKOM.

1.2 [JononHutenbHble pecypchbl

CylyecTBYyeT fONONHUTENbHAs HPOpMaLma o
pacLWVPEHHBIX peXMMax paboTbl U GYHKLMAX
npeobpa3oBarena YacToTbl, Er0 NPOrpPamMMrMpPOBaHUN U
COOTBETCTBUM HOPMaM.

. WHCmpyKyuu no 3Kcnayamayuu Copepat
nofpo6HY0 UHGOPMaLIMIO O MOHTaXe U
MOArOTOBKE K 3KCMyaTauuy npeobpasosatens
yacToTbl.

. Pyk0800CmM80 NO NPo2PAMMUPOBAHUID COLEPKUT
6onee nogpobHoe onuncaHne paboTbl C
napameTpamm 1 MHOXECTBO MPUMEPOB
NpVMeHeHUs.

. B MHcmpykyusax no skcnayamayuu gyHKyuu
6e30nNacHo20 OMKJ/TI0YeHUA KpymAwe20 MoMeHma
VLT® onucan nopAAoK 3Kcnayataumm
npeo6pa3soBaTtesnein Yactotol Danfoss B
nprvMeHeHusx, Tpebylowmx obecneyeHus
byHKUMOHanbHoM 6e3onacHoCTy.

. JononHnTenbHble NybnMKaumMm 1 pyKoBOACTBA
MOXHO 3anpocuTb B KomnaHum Danfoss. Cnvcok
cM. Ha danfoss.com/Product/Literature/Technical
+Documentation.htm.

o HekoTopas nHbopmauusa B 3TUx nybanKaumax
MOXET OT/INYATBLCA B 3aBUCUMOCTY OT
NOAKMIOUYEHHOTO LOMONHATENBHOIO
obopynoBaHusa. PekomeHayeTca npoumTaTb
WHCTPYKLMW, Npuiaraemble K Takum
LOMONHNTENbHBIM YCTPONCTBaM, Ans
03HaKOMJIEHNA C 0COObIMU TPEOOBAHUAMM.

Ana nonyuyeHua gononHuTenbHOWM nHdopmaLmn
obpaTuTech K NocTaBLUKy obopyaoBaHusa Danfoss unu
nepengnTe Ha cant www.danfoss.com.

1.3 CoKpalleHus, CUMBOJSIbl U YCNOBHblE
o603HaueHus

YcnoBHble 0603HaueHNs

HymepoBaHHble cnnckn 0603HaualoT npoLeaypbi.
MapKupoBaHHble CMCKM YKa3blBaloT Ha ApYryio
MHOOPMaLMIO U ONUCAHNA UINIOCTPALIA.

TeKcT, BblAENEHHbIN KypcuBOM, 0603HauaeT

. NepeKpPecTHyI0 CCbiKy
. CCbINKY
. CHOCKY

. Ha3BaHWE NapamMeTpa, rpynnbl NapameTpos,
3HayeHne napameTpa

60° AVM ACMHXPOHHOE BEKTOpHOe ynpasneHue 60°
A Amnep

nepem. TOK MepemeHHbIN TOK

AD DneKTpocTaTUYeCKUn paspag Yepes BO3ayX
Al AHanorosbI BXoa

AAL ABTOMaTUYeCKast ajanTauus agsBuratens
AWG AMepUKaHCKMIA COpTaMeHT NPOBOLOB

°C M'pagycobl Lienbcua

cD MocToAHHbIN pa3pAg

@] CrH}asHbIN pexum

cT MOCTOAHHDBIN KPYTALMA MOMEHT

MocT. TOK MocToAHHBIN TOK

DI Linpposon Bxop

DM AnddepeHumanbHbI pexnm

D-TYPE B 3aBMCMMOCTM OT TuNa nNpuBoAa

SMC OneKTPOMarHUTHas COBMECTUMOCTb

JTP DneKTPOHHOe TennoBoe pene

fios YactoTa ABuratens B cilyyae akTmBu3aLnm

dYHKLUMN PrKcaummn YacToTbl

fm YactoTta gBuratens

fmax MaKkcumanbHas BbIXOAHAA 4acTOTa Ha BbIXxode
npeobpasoBaTtesns 4acToTbl

fmin MuvHUManbHan YacToTa ABUraTensa Ha BbiXOAe
npeo6pa3oBaTens 4acToTbl

fmn HomuHanbHas YacToTa BuUratens

FC MpeobpazoBaTenb YacToTbl

r pamm

Hiperface® Hiperface® asnsetca 3apernctpupoBaHHbIM

TOBapPHbIM 3HAaKOM KOMMaHUn Stegmann

n.c JlowagmnHbie cunbl
HTL Mmnynbcbl sHKkogepa HTL (10-30 B) —
BbICOKOBOJIbTHasA TPaH3NCTOP-TPaH3MCTOPHas

noruka (High-voltage Transistor Logic, HTL)

My lepy
Iinv HoMWHanbHbI BbIXOLHOW TOK MHBEPTOpPA
ILim Mpepen no Toky
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BBEAEHVIe PyKOBOACTBO Nno NPOeKTNpoBaHuio

IMN HoMuMHanbHbIN TOK ABUraTens STW CJIOBO COCTOAHMA

IvLT MAKC. MaKcUManbHbIA BbIXOAHOW TOK SMPS MMNynbCHbIA CTOYHMK NUTaHNA

IvLT N HoMWHanbHbIN BbIXOAHOW TOK, THD O6Lee rapMoOHUYECKOE NCKaXKeHNe.
obecneyvBaemblii npeobpasoBaTenem YacToTbl Tum Mpepnen momeHTa

kHz Knnorepu T Mmnynbcebl sHkogepa TTJ1 (5 B) —TpaH3suctop-

LCP MaHenb mecTHOro ynpaeneHua TPaH3MCTOPHaA Norunka

Mnagwwin 6ut Mnagwwin 3Havawmin 6ut UmN HomunHanbHoe HanpsaxeHvne asuratens

M MeTtp B BonbTbl

mA Munnvnamnep VT MepeMeHHbIN KpyTAWMIA MOMEHT

MCM MnH Kpyrabix mun VVCPlus BekTOpHOe ynpaBneHne HanpaxeHnem

MCT CnyxebHana nporpamMma yrnpaeneHus
ABUKEHVEM Ta6bnuua 1.1 CokpalyeHus

mH MunavreHpy (MHAYKTUBHOCTb)

MUH MuHyTa B sTom OOKYMEeHTE MCNOoNb3yloTCA cieaytowmne CMMBOJbl.

MC MunnncekyHpaa

Crapwwuin 6ut

Crapwmii 3HavYawmin 6mt

ABHVMAHWE!

YKa3biBaeT Ha NOTeHUnanbHO onacHyr cutyauyuio, npun
KOTOpOI?I cyuiecTtByeT pUCK 1eTaJlbHOro ncxoaa nnun
Cepbe3HbIX TpaBM.

ANPEOYNPEXAOEHUE]

nver KN npeobpasoBatena 4actoTbl onpeaenaercs
OTHOLLEHNEM BbIXOAHOW MOLHOCTA N BXOAHOW
MOLLHOCTU

nF HaHodapapn

NLCP Lindposaa naHenb MecTHoro ynpasneHus

H-m HbloTOH-MeTpbI

ns CKOpPOCTb CUHXPOHHOrO ABUratens

OnepatmBHble/ [OnepaTvBHble NapameTpbl BCTynaioT B

ABTOHOMHble [eicTBue cpasy e Nnocne n3MeHeHna nx

napameTpbl 3HayeHun

Propm.anur. HomunHanbHaa MOLHOCTb TOPMO3HOIO
pe3uctopa (cpeaHAs 3a BpemMsa AnUTeNbHOro
TOPMOXeHNSA)

PCB MNeuyaTHaa nnata

PCD TexHonornyeckme AaHHble

PELV 3alWnTHOE CBEPXHU3KOE HanpsaKeHue

Pm HoMunHanbHas BbIXOQHaA MOLHOCTb
npeobpasoBaTesNiA YacToTbl NMPW BbICOKON
neperpy3ske (HO)

Pmn HomuHanbHas MoOLWHOCTb ABuMratens

Oeuratenb ¢ NMM

D.BI/IFaTeJ'Ib C NOCTOAHHbIMX MarHUTamu

MNAO-perynatop

MUA-perynatop noagep>Knsaet Heo6Xoaumyio

YKa3sbiBaeT Ha NOTeHUMaNbHO OMacHylo CUTyaLuuio, Npu
KOTOPOW CyLecTByeT PUCK NONyYeHUsA He3HaunTenbHbIX
TpaBM UM TpaBM cpefHen TaxecTn. TakKe MoXxKeT
MCNoNb30BaTbCA AN 0603HaUYeHUs NOTEHLMANIbHO
He6e3onacHbIX AeNCTBUNA.

YBEJIOMJIEHU

YKasblBaeT Ha BaXkHYl0 MHPopMaLuio, B TOM Yucie o
TaKol CUTyauun, KOTopas MOXeT NpUBecTn K
noBpexXaeHno 060pyAOBaHMA UNN ApYroin
CO6GCTBEHHOCTI.

npouecca CKOPOCTb, JaBNieHne, TemnepaTypy U T. 4
Rropm. Hom. HomuHanbHoe conpoTuBneHue pesncropa, npu
KOTOPOM obecneunBaeTca MOLHOCTb
TOPMOXEeHMWA Ha Bany ABWraTens, paBHas
150/160 %, B TeyeHne 1 MUHYTbI
RCD [aTunkK oCcTaToOYHOro ToKa
Pekynepauus Knemmbl pekynepauymmn
R, MuHMManbHoO fonyctumoe npeobpasoBaTenem
YacToTbl 3HaYeHMe TOPMO3HOro pe3ncTopa
3¢. JddeKkTnBHOE (CpeaHeKBaapaTUUECKOE)
3HayeHne
06/MUH Yucno o60poTOB B MUHYTY
Rpex. HomwuHan pesuctopa 1 conpotusneHune
TOPMO3HOro pe3ncrTopa
C CekyHpa
SFAVM ACYHXPOHHAA BEKTOPHaa MOAynAuma C
OopueHTaumMen No MarHUTHOMY MOTOKY CTaTopa
10 Danfoss A/S © Bep. 2014-04-04 Bce npaBa 3aLMLLeHbl. MG33BF50
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1.4 OnpepeneHuA

OctaHoB Bbiberom
Ban HaxofguTcA B pexume CBOGOAHOrO BpalLeHuA.
KpyTAwWwmin MOMeHT Ha ABuraTtesie OTCyTCTBYeT.

Topmo3Hon pe3ncrop

Topmo3HOW pe3ucTop NpefcTaBnsieT coboil Moaynb,
CNOCOOHBIN NOrnowaTe MOLWHOCTb TOPMOXKEHMS,
BblAENAEMYI0 MPY PeKYnepaTVBHOM TOPMOXKEHMMN.
PereHepaTriBHasA MOLWHOCTb TOPMOXKEHWA NOBbILWAET
HanpsXeHre NPOMEXYTOYHON Lienn, 1 TOPMO3HOM
npepbiBaTenb obecrneuynBaeT nepepavy 3ToM MOLHOCTYU B
TOPMO3HOWN pe3ncTop.

Xapakrepuctukn CT

XapaKTepuCTUKN NOCTOAHHOTO KPYTALLero MOMeHTa
(constant torque, CT), ncnonb3yemble BO BCEBO3MOMHbIX
NPYIMEHEeHUNAX, HanNnpPYMep B JIEHTOUHbIX TpaHCMopTepax,
MOPLUHEBbIX HacoCax 1 MOAbEMHbIX KpaHax.

MHnumnannsaumna

Ecnn BbinonHAeTca nHnumanusauma (14-22 Pexxum pabomei),
npeo6pasoBaTesib YacTOTbl BO3BPALLAETCA K 3aBOACKUM
HaCTponKam.

MpepbIBUCTbIN pabounii LK

Moa NpepbiBUCTBIM PaboUMM LMKAOM MOHVMaIOT
nocnefoBaTenbHOCTb Paboumnx LUMKIOB. Kaxablin umkn
cocTouT U3 neprofa paboTbl NOA Harpy3Kom u nepuopa
paboTbl BXonocTyto. Pabota MoXeT umeTb Nnbo
nepuoanyeckuin, Nnbo HenepmoanYECKUn Xxapakrep.

Ha6op napameTpos

HacTpoiikn napameTpoB MOXHO COXpaHATb B Buae 4
HabopoB. Bo3moxeH nepexon mexay 4 Habopamu
MapameTpoB U pefakTMpoBaHUe ogHoro Habopa
nMapameTpoB BO BpemsA AelCTBUA Apyroro Habopa
napameTpoB.

KomneHcauma ckonbxeHns

MpeobpasoBaTesib YacTOTbl KOMMNEHCUPYET CKOMbXEHMNE

ABUraTens nyTem noBbILEHUA YacTOTbl B COOTBETCTBUM C
n3MepsAemMon Harpy3Koln aBuratens, obecneumsas noyTtn
MofIHOEe MOCTOSHCTBO CKOPOCTW BpaLleHns ABurartens.

WHTennektyanbHoe noruveckoe ynpasneHue (UIK)

WJTK — 370 nocnefoBaTenbHOCTb OnpeaensemMbix
nosnb3oBaTesieM JeNCTBUI, KOTOpble BbINMOMHATCA, ecnu
onpegensemMble Nosib3oBaTenem COOTBETCTBYOLME COObITUA
pacLeHVBaTCA NPOrPaMMUPYEMbIM TOMMYECKUM
KOHTPONNEpPOM Kak MCTUHHbIe. (Tpynna napameTpos 13-**
WHmennekmyaneHas no2uka.

CraHgapTHaAa wwuHa FC
MpenctaenaeT coboin wnHy RS-485, paboTalolyio no
npotokony FC unn npotokony MC. Cm. 8-30 lTpomokon.

Tepmucrop

Tepmope3uncTop, yCTaHaB/MBaeMbli Tam, rae TpebyeTca
KOHTPOJb TemrnepaTypsbl (B MpeobpasoBaTesnie YacToTbl Un
B ABuratene).

OTKnouyeHne

CocToAHMe, BBOAUMOE B aBapUNHOWM CUTyaLmm, Hanpumep,
B C/llyyae neperpesa npeobpasoBaTesnia YacToOTbl AW Korga
npeobpa3oBaTesib YacToThbl 3alUMLLAET ABUraTenb,
TEXHOMOrMYeCKNi MpoLecc unn mexaHusm. MNepesanyck He
[OMyCKaeTcA Ao Tex Mop, Noka NpUYMHa HEMCMPaBHOCTU He
OyneT yCcTpaHeHa M COCTOsAHME OTKIIIoUeHUs He byaet
OTMEHEHO BbINONHeHNeM GpyHKLUN cbpoca unu, B
HeKOTOPbIX Clyyasx, NoCPeACcTBOM 3anporpamMmMmMpPOBaHHOIO
aBTOMaTM4eckoro cbpoca. OTKNoUeHe He MOXET ObITb
MCMonb30BaHo Ana obecneyeHna 6e30MacHOCTU NepcoHarna.

OTK/I0YeHNe ¢ 6NOKMPOBKOI

CocToAHMe, BBOAUMOE B aBapUNHOWN CcUTyaLmm, Koraa
npeobpasoBaTesib YacTOTbl OCYLECTBAAET 3aMUTy
COBCTBEHHbIX YCTPONCTB 1 TpebyeT dusmyeckoro
BMeLLaTeNbCTBa, HaNnpuUmep, NPU BO3HUKHOBEHUN
KOPOTKOrO 3aMblKaHWA Ha ero Bbixoge. OTKoueHne ¢
6/10KMPOBKOI MOXKET ObITb OTMEHEHO BbIK/IOUEHMEM CETU
NUTaHWA, YCTPaHeHNeM NPUYMHbI HEUCMPABHOCTW Y HOBbIM
noaknoueHnem npeobpasoBatena yactoTbl. [epesanyck He
JOMyCKaeTcA A0 Tex Mop, NoKa COCTOAHME OTKIIOYEHUA He
6yneT OTMEHeHO BbiNonHeHneM ¢yHKUUK cbpoca unu, B
HeKOTOPbIX CNyyasnx, NoCPeACcTBOM 3anporpamMmMmMpPOBaHHOIoO
aBTOMaTMyeckoro cbpoca. OTKNoUeHre He MOXeT 6bITb
MCnonb3oBaHo Ana obecneyeHna 6e30nMacHOCTU NepcoHana.

Xapaktepuctuku VT

XapaKTepucTuKM nepemMeHHoOro Kpytsawero momeHTa (VT,
variable torque), ncnonb3yemble Ana ynpasneHna Hacocamm
N BEHTUAATOPAMN.

KoaddpuuymeHT mowHoCTM

WNCTVHHBIN KO3bPrLUMeHT MoWHOCTY (1AMOAa) yumTbiBaeT
BCE FAPMOHWKM 1 BCErAa MeHblue, Yem Ko3pduumeHT
MOLLHOCTU (cos phi), yunTbIBalOWMIN TONbKO NepBble
rapMOHMKWN TOKa W HaMpsaXeHWs.

PIkW]  UA xIA xcosp
PIKVA] ~ UA X A

Cosphi TakXe Ha3blBaeTCA KOIGGULMEHTOM PeaKTUBHOW
MOLLHOCTW.

cosp=

Kak namb6paa, Tak n cosphi ans npeobpasosaTeneil 4acToTbl
Danfoss VLT® ykasaHbl B 21a8a 6.2.1 [lumaHue om cemu.

KoadpdrumeHT MOWHOCTU NOKa3biBaeT, B Kakon mepe
npeobpa3oBaTtesib YacTOTbl HarpyaeT MUTAOWYI0 CeTb.
Yem HmKe KOIOPULMEHT MOLHOCTY, TeM Gonblue lspe. MK
OOHOW N TOW e MOLHOCTU npeobpaszosaTens (KBT).

Kpome Toro, BbICOKUA KOIGPULMEHT MOLLHOCTM
MOKa3blBaeT, YTO TOKM Pas3fIMYHbIX FAPMOHWK Marbl.

Y Bcex npeobpaszosateneit yactotbl Danfoss nmetotca
BCTPOEHHbIe KaTyLIKM MNOCTOAHHOIO TOKa B Lenu
NMOCTOAHHOrO TOKa, YTO obecneyrBaeT BbICOKMN

K03 bULMEHT MOLLHOCTU U YMeHbLUIAeT MOJHbIN
KO3GPULNEHT FaPMOHKK B CETEBOM MUTAHUN.

MG33BF50
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1.5 Bepcua goKymeHTa 1 NporpaMMHOro
obecneyeHuns

JlaHHOe pPyKOBOACTBO perynapHO nepecMaTpusaeTca u
obHoBnAeTcA. Bce npeanoxeHua no ero ynyuweHunio 6yayTt
NPVHATbI U paccMoTpeHbl. B Tabsuya 1.2 ykasaHbl Bepcusa
AOKYMeHTa 1 cooTseTcTBylowwan sepcua MMO.

Pepakunsa
MG33BFxx

KommeHTapumn
3ameHaeT MG33BExx 6,72

Bepcusa MO

Ta6bnuua 1.2 Bepcua fOKyMeHTa 1 MPOrpamMMHOro obecneueHus

1.6 CooTBeTCTBME HOPMaM U CTaHZapTam

MpeobpasoBaTeny yactoThl pa3pabaTtbiBaloTCA B
COOTBETCTBUM C TPEOOBAHMAMM OMUCAHHBIX B 3TOM paspese
OVPEKTUB.

1.6.1 Mapkuposka CE

Mapkunposka CE (Communauté européenne) yka3sbiBaer,
UTO NPOV3BOAWTENb NPOAYKTA BbIMONHWI BCE NMPUMEHUMbIE
nmpektubl EC. K KOHCTPYpOBaHUMio 1 NPOM3BOACTBY
npeobpasoBaTenei YacToTbl MPUMEHAIOTCA TPY AUPEKTUBbI
EC: pvpeKTrBa Mo HM3KOBObTHOMY 060pPYAOBaHMIO,
LMPEeKTVBaA MO 3NEKTPOMarHUTHON COBMECTVMOCTM, a Takxke
(InA ycTPOWCTB CO BCTPOEHHBIMU 3aLUTHBIMU GYHKLMAMY)
LMPeKTBa O MallMHHOM 060PYAOBaHUN.

Mapkuposka CE npegHa3sHaueHa Ana ycTpaHeHus
TEXHUYECKUX NPenATCTBUA cBoboAHON Toprosne mexay EC
n ctpaHamu EACT BHyTpu eBpo3oHbl. Mapkuposka CE He
onpepenseT Kayectso mn3genua. Mo mapkuposke CE Henb3A
onpeaennTb TEXHNYECKNE XapaKTEPUCTUKMN.

1.6.1.1 [upeKktrnBa no HMU3KOBOJIbTHOMY
o6opynoBaHuio

B cooTBeTCTBUMN C AMPEKTMBON MO HN3KOBONbTHOMY
obopynoBaHUMio Npeobpa3oBaTenn YacToTbl
KNaccnuLMpYOTCA Kak SNEKTPOHHbIE KOMMOHEHTbI 1
AOMXKHbI MMeTb Mapkunposky CE. [InpekTrBa oTHOCUTCA KO
BCEMY 3NIeKTPUYeCcKoMy 060pyf[0BaHNIO, B KOTOPbIX
NCMONb3YyIOTCA HanpAXeHuA B Agnana3oHax 50-1000 B
nepem. Toka unn 75-1600 B nocr. Toka.

AupekTtrBa TpebyeT, 4ToObl KOHCTPYKLMA 060pyLOBaHMA
obecneuuBana OTCyTCTBUE pUCKa Ana 6e3omnacHoOCTU 1
3[10POBbA JIIOAEN U XKMBOTHBIX 1 COXPaHeHne
MaTepuanbHON LLeHHOCTM 060PYyAOBaHUA NPY YCI0BUN
NPaBUIIbHOW YCTAHOBKM U 0BCNYXMBaHNA, a TakxKe
MCNonb30BaHMA No HasHayeHuto. Komnanua Danfoss ctaBut
3HaK CE cornacHo AvpeKTVBe O HU3KOBONbTHOM
obopyf0BaHUM 1 MO 3anNpocy NpPefocTaBnAeT geKnapauuio
COOTBETCTBYA.

1.6.1.2 [QupeKTrBa no 3neKTpOMarHUTHON
COBMeCTUMOCTH

DneKTpoMarHMTHaa coBMecTumocTb (IMC) o3HayvaeT, uto
B3aMMHble MOMEXU MeXAy PasfnyHbIML YCTPONCTBaAMU He
BIVAOT Ha paboTy obopynosaHus. bazoBoe TpeboBaHMe no
3aWumTe M3 ANPEKTUBDI MO 3NIEKTPOMArHUTHOWM
coBmecTumocTtu 2004/108/EC cocToUT B TOM, UYTO
YCTPOWCTBA, KOTOPble CO3[Aat0T SNEKTPOMArHUTHbIE NMOMEXM
(3M) unu Ha paboTy KOTOpPbIX MOTYT BAUATL 1, JOMXKHbI
KOHCTPYMpPOBaTbCA Takum 06pa3om, UTobbl OrpaHNUIUTbL
Co34aBaeMble 3MEKTPOMArHUTHbIE NMOMEXM, @ TaKXKe JOJIKHbI
MMeTb MpuemMneMblil ypoBeHb YCTomumBoctu K 3 npu
YCII0BMM MPaBWIbHON YCTAHOBKU 1 O6CIYXKMBaHMSA, a TakkKe
MCMOJIb30BaHNA MO Ha3HaYeHMIo.

MpeobpasoBaTesib YacTOTbl MOXHO MCMOMb30BaTb Kak
OTAeNbHOE YCTPOWCTBO WM Kak YacTb 6onee CrIoXHOM
yCTaHOBKM. Ha ycTponcTBax, ucnonb3yembix no
OTAENbHOCTU WNIN B COCTaBe CUCTEMbI, AOMKHA ObITb
MapknpoBka CE. Cuctembl He 06A3aTeNIbHO AOMKHbI UMETb
MapknpoBky CE, ogHako JonXHbl COOTBETCTBOBaTb
OCHOBHbIM TpeboBaHMAM Mo 3awuTe AnpekTnebl o DMC.

1.6.1.3 [npekTrBa O MaLIMHHOM
obopypoBaHuu

MpeobpasoBaTteny YacToTbl KnaccmouumpyoTca Kak
3NIEKTPOHHbIE KOMMOHEHTbI 1 MonagaloT nog AencTene
OVPEKTVBbI MO H3KOBOJIbTHOMY 060pYyA0BaHMIO, OQHAKO
npeo6pa3oBaTeny YacToTbl CO BCTPOEHHbIMM
npeaoxpaHnUTenbHbIMA GYHKLMAMY [OMKHbI
COOTBETCTBOBATb AMPEKTUBE O MALIMHHOM 060pYAOBaHWN
2006/42/EC. NMpeobpazosaTenu yactoTbl 6e3 GyHKUMN
3aWmMTbl He NOANAAAIOT Mo AeNCTBME JAHHOW AUPEKTUBDI.
Ecnn npeobpasoBaTenb YacTOTbl BXOAWUT COCTaB CUCTEMBI
mexaHunsmoB, Danfoss npegoctaensaeT nHdopmalmio no
BOMpocam 6e30MacHOCTY, CBA3aHHbIM C NpeobpasoBaTteniem
yacToTbl.

OupekTrea 2006/42/EC 0 MawrHHOM 060pyAOBaHN
OTHOCWTCA K MalUMHaM, COCTOALMM 13 Habopa
COefIHEHHbIX MeXay cO60li KOMMOHEHTOB WM YCTPOWCTB,
Kak MUHMMYM OHO M3 KOTOPbIX CMOCOBHO Ppr3nyeckm
AaBuratbca. iupextusa Tpebyet, UTobbl KOHCTPYKLUA
obopyaoBaHuA obecneyrBana OTCyTCTBME PUCKa ANA
6e30MacHOCTM 1 300POBbA NOAEN W KUBOTHBIX U
COXpaHeHne MaTepuanbHoW LeHHOCTM 06opyaoBaHMA Npur
YC/I0BMMW MPaBWUIbHON YCTAHOBKU 1 06CIYKMBaHMA, a Takke
MCMOSb30BaHNA MO Ha3HaYeHUIo.

12 Danfoss A/S © Bep. 2014-04-04 Bce npaBa 3aLMLLeHbl.
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B cnyuae ucnonb3oBaHuA npeobpasoBaTteneil YacToTbl B
MalUVHaX, B KOTOPbIX MMeeTCs XOTA Obl OfiHa ABMKYLIAACA
YacTb, M3roTOBUTESNb MALLMHbI AOMKEH NPeACTaBUTb
JeKnapauuio, NoaTBepKAaoLLYyo COOTBETCTBUE BCEM
YMECTHbIM 3aKOHOZATeNIbHbIM HOPMaM 1 Mepam
npegocrtopoxHoctn. Mapkuposka CE Danfoss yka3biBaet
Ha COOTBETCTBME ANPEKTUBE O MALUMHHOM 060pyHOBaHWM
AnsA npeobpasoBaresieil YacTOTbl C UHTErPUPOBAHHBIMIA
3aWUTHBIMK QYHKUMAMY, @ TaKXKe Ha BO3MOXXHOCTb
nosnyyYeHus aeknapaumm o COOTBETCTBUM MO 3anpocy.

1.6.2 CooTBeTCTBME TEXHUYECKUM
ycnosuam UL

Ceptudukauma UL

cus

PucyHok 1.1 UL

YBENOMJIEHU

Mpeo6pasoBaTenyn 4acToTbl C TUNOM Kopnyca T7
(525-690 B) He cepTuéduumpytorca no UL.

MpeobpasoBatesib YacToTbl yAOBETBOPAET TPeboBaHUAM
UL508C, kacatowwmmcs TennoBon namsTtu. NMogpobHee cm.
pasgen Tennosas 3awjuma osuzamens B Pykogoocmee no
npoekmuposaHuro.

1.6.3 CooTBeTCTBME CTaHAapTaMm,
obo3Havyaemoe cumsonom «C-
rasiouka»

1.6.4 CooTtBeTcTBUE TpebOBaAHMAM
NCrofb30BaHMA Ha Mope

CBepieHVA 06 ycnoBuMAX cooTBETCTBMA EBponeiickomy
COrNalleHNIo 0 MeXAyHapOAHON NepeBo3Ke OnacHbIX
rpy30B Mo BHYTPeHHUM BogHbiM nyTaAM (ADN) cm. B
enasa 9.8.3 MoHmax ¢ yuemom mpe6osaHuti ADN.

1.7 YKasaHuAa no ytunmsauyum

O6opynoBaHue, coaepiallee
3NeKTPUYECKNE KOMMOHEHTDI, HeNb3s
YTUIN3MPOBaTb BMECTe C GbITOBbIMU
OTXOAaAMY.

Ero cnepyet cobupaTtb OTAENbHO B

COOTBETCTBUN C ﬂeﬁCTByIOLLWIMVI MeCTHbIMMN
NpPaBOBbIMU aKTaMW.

Ta6nuua 1.3 YKasaHua no ytunamsauum

1.8 TexHuKa 6e3onacHOCTU

Mpeobpa3zoBaTenu YacToTbl cofep»KaT BbICOKOBOJIbTHbIE
KOMMOHEHTbI 1 NPW HEMPaBUIIbHOM WCMOb30BaHUN MOTYT
6bITb CMEPTENIbHO OMAacCHbIMU. YCTaHOBKOW 1
3KcnnyaTaumen o60pyaoBaHNsA MOTYT 3aHUMATbCS TONbKO
06yueHHble TEXHUYECKMNEe CreuuanicTbl. 3anpellaercs
npoBoAUTL Nobble PEMOHTHble paboTbl 6e3
npeABapuUTenbHOro obecTounBaHusa nNpeobpasosaTtens
yacToTbl U 6€3 OXMAAHUA YCTaHOBNEHHOIO MPOMEXYTKa
BPEMEHV ANA PaccesHns COXPAHEHHON 3NeKTPUYECKO
3Heprum.

CM. lHcmpyKkyuu no 3kcnayamayuu, NocTaBisemMble B
KOMIMNIeKTe C npeobpa3oBaTesieM YacToTbl U AOCTYrMHble
TakXKe Ha cante

. BpeMs paspsaaku, u

. I'IOJJ,pOGHbIe NMHCTPYKUUN NO TEXHUKE
6e30MacHOCTU U npepynpexneHna

Crtporoe cobniogeHne mep NpeaoCcTOPOXHOCTA U
peKoMeHZaLUmMin No TexHKKe 6e30MacHOCT 06a3aTeNbHbl
npwv aKcnnyaTauum npeobpasoBaTtensa 4acToTbl.

MG33BF50
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TexHnKa 6e3onacHoCcTn

PyKOBOACTBO no NPOeKTNpoBaHnio

2 TexHuKa 6e30nacHOCTU

2.1 CumBonbl 6e3onacHOCTU

B atom AOKYMEHTE UCNoNnb3yTca cnegyoumne CumBosbl.

ABHNMAHUE!

YKa3biBaeT Ha NOTeHUNaNbHO onacHyr cutyayutio, npn
KOTOpOI?I cyujecTtByeT pUCK sieTaJlbHOro ncxoga nnu
Cepbe3HbIX TpaBM.

ANPEOYNPEXOEHWNE

YKa3biBaeT Ha NOTeHLUUNaNbHO ONacHylo CUTyauuio, Npu
KOTOPOW CyLLeCTBYET PUCK MONYYEHUA HE3HAUNTENbHbIX
TpaBM UM TpaBM cpepHen TaxKecTn. TakKke MoXKeT
ncnonb3oBaTbcA ANnA 0603HavYeHMA NoTeHUnanbHO
He6e30MnacHbIX AeNCTBUNA.

YBENJOMJIEHU

YKasbiBaeT Ha BaXkKHYl0 MHpopmaLuio, B TOM ymcie o
Takom CUTyaunn, KOTopaa MOXKeT NpuBecTn K
NoBpeXAeHMI0 060pyAOBaHNA NN APYron
CO6CTBEHHOCTM.

2.2 KBanuduumMpoBaHHbIN NepCoHan

MpaBunbHan 1 HafleXXHasA TPaHCMOPTUPOBKA, XPaHeHUe,
MOHTaX, 3KCnnyaTauusa 1 obcnyK1BaHue Heo6xoLMbl Ans
6ecnpobnemHoii 1 6e3onacHol paboTbl NpeobpasosaTens
yacToTbl. MOHTaX 1 3KcnnyaTauusa 3Toro o6opyAoBaHus
LOMKHbI BbINOSHATHCA TONMBKO KBanM$MUMPOBaHHbIM
nepcoHanom.

KBanuduumpoBaHHbIi NepcoHan onpepenserca Kak
06y4eHHbIl NepcoHar, yNnonHOMOYEHHbIN NPOBOAUTD
MOHTaX, BBOJ, B SKCMJyaTaLMIO 1 TeXHUYECKoe
obcnyK1BaHve ob6opyaoBaHUA, CUCTEM U Lenei B
COOTBETCTBUM C MPVMEHMMbIMU 3aKOHaMU 1 MpaBUNamm.

Kpome Toro, nepcoHan [O/MKeH XOPOLIO 3HaTb UHCTPYKLNN

N npasuna 6e30MacHOCTM, ONUCAHHbIE B 3TOM [OKYMEHTE.

2.3 Mepbl NpefoCTOPOXKHOCTHU

ABHUMAHWE!

BbICOKOE HANPAXEHWE

MopakntoueHHble K ceTM NepemMeHHOro Toka
npeo6pasoBaTesiv YacTOTbl HAXOAATCA MOA BbICOKAM
HanpskeHnem. HecobniogeHune 3Toro Tpe6oBaHns MoXeT
NpYBeCTU K NeTalbHOMY UCXOAY WM NonyyYeHunio
cepbe3HbIX TPaBM.

. MoHTax, nyCKOHanago4Hble paGOTbI n
06Cﬂy)KI/IBaHI/Ie AONKHbI OCyLLEeCTBNATbCA
TOJNIbKO KBaﬂI/Id)VILWIpOBaHHbIM nepcoHanom.

ABHUMAHWE!

HENPEAHAMEPEHHbIN NYCK

Ecnu npeo6pa3soBaTenb 4acTOTbl NOAKIIOYEH K CeTU
nepemMeHHOro TOoKa, ABUraTenb MOXKeT 3anycTUTbCA B
Nno60i MOMEHT, UTO MOXET NPUBECTU K NeTaNlbHOMY
ncxopy, NONyUYeHMIO cepbesHbIX TPaBM UK K
noBpeXAeHNo 060pyA0BaHNA WIN UMYLLECTBa.
[Buratenb MoXeT 3anyCTUTbCA C BHELLUHEro
nepeknoyaTens, NoCpeacTBOM KOMaHAbl MO LWNHe
nocnepoBaTenbHON CBA3U, C UCNOJIb30BaHNEM BXOAHOIO
curHana 3apaHusa ¢ LCP nu6o nocne ycrpaHeHus
HencnpaBHOCTN.

1. Bcerpa oTcoepuHanTe npeo6pasoBartenb
YacToTbl OT CeTU, Koraa Ana obecneyeHus
6e30nacHOCTM NepcoHasna TpebyeTtcsa 3awmTa ot
HenpegHamepeHHOro nycka.

2. MNpexpage yem nporpammnpoBaTb NapameTpbl,
HaxkmuTte Ha LCP kHonky [Off] (Bbikn).

3. Mpeo6pasoBaTenb yacToTbl, ABUraTeNb n nwboe
noaksnoueHHoe o6opyaoBaHe JOMKHbI 6biTb B
COCTOAAHUM FOTOBHOCTU K paboTe, Korga
npeo6pasoBaTesib YaCTOTbl MOAKIIOUEH K CeTU
nepemeHHOro ToKa.

14 Danfoss A/S © Bep. 2014-04-04 Bce npaBa 3aLMLLeHbl.
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TexHnKa 6e3onacHoCcTn PyKOBOACTBO no NPOeKTNpoBaHnio

ABHVMAHUWE! ABHUMAHWE!

BPEMA PA3PAAKN OMNMACHOE ObOPYJOBAHUE
B npeo6pasoBaTene 4acTOTbl YCTaHOBNEHDI MprkocHOBEeHMe K BpalaloWUMca Banam u
KOHAEHcaTopbl MOCTOAHHONO TOKa, KOTOpble OCTaloTCA 3N1IeKTpUYECKOMY 060PYAOBaHMI0 MOXET NPUBECTM K
3apAXKeHHbIMU AaXke Nocne OTKIoUYeHUA CeTeBOoro neTanbHOMY UCXOAY WM Cepbe3HbIM TPaBMaM.
nuTaHuA. HecobniogeHne ycTaHOBNEHHOTO Nepuoga . O6ecneubTe, YTOBLI MOHTAX, NYCKOHANaAKa U
OXUAaHUA Nocsie OTKNIOUYEHNUs NUTAHUA Nepes Hayanom TeXHUYECKOE OBCAYKMBAHNE BLINOAHAAMCH
O6GCNY>XKMBAHMA WV PEMOHTa MOXET NPUBeCTU K TONBKO OBYUCHHBIM W KBANMGULMPOBAHHBIM
neTanbHOMY UCXOAY WM Cepbe3HbIM TPaBMaM. nepcoHanom.
1. OcraHosuTe psuratens. . Y6eautechb, UTO 3NEKTPOMOHTaXHble paboTbl
2.  OTKAuYNTe CeTb NepemMeHHOro TokKa, Nitobble BbINOJHAKOTCA B COOTBETCTBUM C
JABUraTenu ¢ NOCTOAHHbIMU MarHUTamu u rocyfapCcTBEHHbIMU 1 MECTHbIMMN
AVNCTAHLUMOHHO PAcCroNnoXKeHHble NCTOYHUKM 3N1eKTPOTEXHNYECKUMY HOPMaMU.
NUTaHUA CeTU NOCTOAHHOIO TOKa, B TOM uucne

. Cob6niopgaiiTe Nnpoueaypbl, ONncaHHble B

e3epBHble aKKymynAatopbl, MBI n
pesep yMmy. pol, HacToALEeM PYKOBOACTBE.
NoAKIIOUYEHNA K CeTU NOCTOAHHOIO ToKa ApYrux

npeo6pasoBaTenei 4YacToTbl.

3.  lMepep BbinonHeHNeM paboT No ob6CnyKUBaHUIO An P Eﬂyn P E)Kg E H VI E |

N PEMOHTY criefyeT AOXAATbCA MONHOM CAMOBPALLEHVE
a3pAAKN KOHAEHCATOPOB. Bpemsa oxupaHuna . .

paspAa T 6A P P A CnyvaiiHoe BpalleHMe 3NeKTpoaBuraTenei ¢

ykasaHo B Tabuya 2.1. NOCTOAHHBIMY MarHMTamu Bbi3blBaeT ONacHOCTb TPaBM

nnn noBpexxpeHumA 060pyAOBaHI/|$I.

Hanpsax- MuHumanbHoe Bpema oXxuaaHna (B MUHYTax) . [na npepoTepalleHna ClyyaiiHOro BpaLleHus
eHve [B] 2 = 15 y6euTeCh, 4TO ABMraTENN C MOCTOAHHBIMU
200-240 0.25-3,7 KBT 5,5-37 KBT MarHuTammn 3abnoKnpoBaHbl.

380-500 0,25-7,5 KBt 11-75 kBt

525-600 0,75-7,5 kKBt 11-75 kBt 0 D )I(

525-690 1,5-7,5 kBt 11-75 kBt rl PE yrl PE ﬂEH M E

Bbicokoe HanpsXeHne MOXeT MPUCYTCTBOBaTb Aaxe B TOM MOTEHLIMANbHAA ONACHOCTb B C/IYHAE

cyyae, e CBEeTOAVOAbl NPeAyNpPexaeHnin noraciu. BHYTPEHHETO OTKA3A

OnacHocTb TpaBMUPOBaHNA NepCcoHana B Cly4ae

Ta6bnuua 2.1 Bpema paspagku HenpaBwWIbHOIO 3aKpbiTnA npe06pa303aTenﬂ 4acToTbl.

. I'Iepep, BKJlloYeHnem B CeTb YGEHVITECb, YToO BCe

ABH M MAH M E! 3alUTHbI€ KPbIWKN YCTaHOBJIEHbI Ha CBOWN

OMNACHOCTb TOKA YTEYKU MecTa N HafleXKHO 3aKperieHbl.
Toku yTeukn npesbiwaiot 3,5 mA. HenpasunbHoe

3a3emneHne npeobpasoBaTeNia YaCTOTbl MOXKET NPUBECTN

K NleTasibHOMY Mcxoay Win cepbe3HbiM TpaBmam.

o MpaBunbHoe 3a3emneHne o60pyaoBaHMA
HOJMKHO 6bITb YCTPOEHO cepTUdULIMPOBaHHbIM
CNeumnanmcTomM-31eKTPOMOHTaXKHIKOM.
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OCHOBHble NPUHLMMbI PaboTbl

PyKOBOACTBO no NPOeKTNpoBaHnio

3 OCHOBHble NPUHLNMNBI PAabOTbI

3.1 O6wasa nHpopmauyua

B 3Toln rnaBe npepacTaBneHbl obwme cBefeHNs 06
OCHOBHbIX Y3/1aX 1 KOHTypax npeobpasoBatena YacToTbl. B
Hell ONMCbIBAlOTCA BHYTPEHHUE 3neKTpuueckre GyHKLMN 1
byHKUMKM 06paboTkM curHanos. MpuBoanTCA Takxe
OnvcaHne BHYTPEHHEN CTPYKTYpbl YNpaBneHus.

Kpome Toro, onuncblBaloTCsl aBTOMaTU3UPOBaHHbIE 1
JornosHuTenbHble GYHKUMM NpeobpasoBaTens YacToThl,
noseonsowmne paspabatbiBaTb CTabUIbHO
3KCMyaTMpyemMble CUCTEMbI C paclMpeHHbIMK GYHKLUAMM
yNpaBneHns 1 OTYETHOCTU O COCTOAHUN.

3.2 OnwucaHune paboTbl

MpeobpasoBatesib YacToTbl 0becneyrBaeT nogavy
perynupyemMoro KonnyecTsa rnepemMeHHOro Toka Ha
CTAaHZAPTHBIN TpexdasHblii aCUHXPOHHDBIA ABUraTeNnb AN
perynMpoBaHua 4acToTbl BPaLLEHUA 3TOro ABuraTens.
MpeobpasoBaTesib YacToTbl MOAAET Ha ABUraTesb TOK
nepemMeHHON YacTOTbl U HamnpPsKeHNs.

MpeobpasoBaTesib YaCTOTbl MOXHO MOAENUTbL Ha YeTbipe
OCHOBHbIX MOZyns:

. Boinpamutens
. MNpomexyTouHasa uenb
. NHBepTOp

. Mopynb ynpaBneHva u perynmpoBaHus

Bonee noapo6bHO 3T MOAYNM ONMWCaHbI B pasgene

2nasa 3.3 lMocnedosamenbHocmb pabomel, Tae Takxe
06BACHAETCA [BUKEHME SMEKTPUYECKOTO 1 YNPABNAIOLEro
CUrHanoB B NpeobpasoBaTtesie YyacToThl.

RECTIFIER INTERMEDIATE INVERTER

(SCR/DIODES) | CIRCUIT | SECTION (IGBTs)
L] <EIElE:
L1 | | ) TH-T
L2 B \ == T2
| |
| |
\ \

L3 * ] T T3
| Sil Gl
-
] Di P Secti
'ower section

SOFT CHARGE CIRCUITRY

Control Logic

130BX135.10

PucyHok 3.1 BHYyTpeHHAA floruka ynpasneHus

3.3 TlocnegoBatenbHOCTb PaboThI

3.3.1 Cekuua BbinpAMUTENA

Korpa ceteBoe nuTaHue BrnepBble NOJAETCA Ha
npeobpa3oBaTtesib YacTOTbl, OHO MPOXOAMT Yepe3 BXOAHbIe
knemmbl (L1, L2 n L3) n pazbegmHuTens u/unn
JOMOJHUTENbHOE YCTPONCTBO dunbTpaummn BY-nomex, B
3aBUCUMOCTU OT KOHUrypaumu.

3.3.2 lpomexyTouHaa cekuma

Mponga yepes ceKUMIo BbINPAMUTENA, HaNPsXXeHne
MoCTyrnaeT Ha MPOMEXYTOUHYIO CeKLmio. BoinpamneHHoe
Hanps)KeHVe CrNaXxnuBaeTca B MHAYKTUBHO-EMKOCTHOM
bunbTpyloLEM KOHTYpE, COCTOALLEM U3 KaTyLLKN
WHAYKTVBHOCTM WWHBI NOCTOAHHOMO TOKa 1 6aTapen
KOH[EHCATOPOB LWNHbI MOCTOAHHOTO TOKa.

KaTywwkKa MHAYKTMBHOCTM LUMHbI MOCTOAHHOTO TOKa
obecneunBaeT NPOAONbHOE NOMHOE CONPOTUBEHME K
M3MeHEeHUI0 TOKa. 3TO cnocobCTBYeT npoLeccy GpuibTpaLum
U CHVKaeT rapMOHMUYeCcKne NCKaxeHns Ha dopme
BXOZHOTO CMrHana NnepemMeHHOro ToKa, CBOMCTBEHHbIE Lienu
BbINPAMUTENS,

16 Danfoss A/S © Bep. 2014-04-04 Bce npaBa 3aLMLLeHbl.
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OCHOBHbIe NPUHLMMbI PaboTbl

PyKOBOACTBO Nno NPOeKTNpoBaHnioO

3.3.3 Cekuma nHBepTopa

B cekuun nHBepTOpa, NOCNe NONyYeHUss KOMaHZbl
BpalLeHns 1 3agaHna ckopoctu, IGBT HaumHatoT
nepekKnyeHne ana co3faHus BbIXOAHOW GOPMbI CUrHana.
CurHan 31oii popmbl, CGOPMUPOBAHHDBIN MO NPUHLMMNY
PWM VVCPUs Danfoss B nnaTte ynpasneHus, obecneumsaet
OMNTUMANbHble XapaKTepUCTUKM 1 MUHUMYM NOTepb B
ABuraTtene.

3.3.4 [JononHuTenbHoOe yCTPONCTBO
TOPMOXXeHUA

Ana npeobpazoBaTteneli YacToTbl C AHAMUYECKUM
TOpPMOXeHueM ncnonb3yetca TopmosHon IGBT ¢ knemmamum
81(R-) n 82(R+) AnA NogKnNoYeHUA BHELWHEro TOPMO3HOro
pesucTopa.

OyHKumAa TopmoxkeHua IGBT cnykunT ana orpaHuyeHmna
HanpsXeHVA B MPOMEXYTOUHOW Lienu, Koraa npeBbIleHo
MaKCMarbHOe HarnpsMeHue. ITO OCyLIeCTBNIAeTCA
nocpeAcTBOM KOMMYyTaUMW BHELWHEro pe3ncropa Ha LnHe
MOCTOAHHOIO TOKa, YTOObI CHATb M30bITOYHOE HanpaXeHue
MOCTOAHHOIO TOKa B KOHAEHcaTopax WuHbI. 36biToyHoe
HanpsXXeHre LWMHbI MOCTOAHHOrO TOKa Kak npasusio
BO3HMKaeT B pe3y/ibTaTe KOHTPONNPYEMON HarpysKu,
3acTaB/AOLEN pereHepaTMBHYIO SHEPIMI0 BO3BPaLLaTbCA
Ha LMHY MOCTOAHHOrO TOKa. TO NPOUCXOAMNT, Hanpumep,
Korga Harpyska 3acTaBnfeT [Buratenb BpallaTbCs, B
pesynbTaTe Yero HanpsxeHve BO3BPALLAETCA B LieMb LUNHbI
MOCTOAHHOrO TOKa.

BHelUuHee pacnonoxeHrie TOPMO3HOrO Pe3NCTOpa NMEET TO
NPEUMyLLECTBO, YTO PE3NCTOP MOXHO BbIOPATb B
3aBUCMOCTY OT NPUMEHEHUS; MPU 3TOM SHeprus
pe3ncTopa paccenBaeTca 3a NpeAenbl MaHenn yrnpasneHus,
uTo 3alKMLAEeT Npeobpas3oBaTeslb YacTOTbl OT Neperpesa
npu neperpyske TOPMO3HOrO pesncTopa.

Ha nnate ynpaBneHua obpa3syeTcsa curHan fgpainsepa
3aTBopa Topmo3Horo IGBT, koTopbi yepes cunosyto nnaty
W nnaty gpavsepos noctynaet B TopMmo3Hou IGBT. Kpome
TOro, Mnata NUTaHWA 1 NaTta ynpasieHNa KOHTPONMpPYyIoT
coeanHeHune Topmo3Horo IGBT ¢ TOpMO3HbIM pe3ncTopom,
npeaoTBpaLLas BO3MOXHOCTb KOPOTKMUX 3aMblKaHUN 1
neperpysok.

3.3.5 Pa3sgeneHwne Harpysku

B ycTpoicTBax cO BCTPOEHHbIM pasfefieHneM Harpyskm
ecTb Knemmbl 89 (+) n 88 (-) nocToAHHOro ToKa. B
npeobpa3oBaresie YacTOTbl 3TU KIeMMbl MOAKTOUEHbI K
LUIMHE MOCTOSIHHOTO TOKa MNepef peakTopoMm Lenu
NMOCTOSIHHOTO TOKa U KOHZEHCAaTOpami LUWHBbI.

[na ncnonb3oBaHUA KNemm C pasfieneHnem Harpysku
CyLWEeCTBYIOT fiBe KOHUrypaumu.

B ofiHOW U3 HKX KNeMMbl UCMONb3YOTCA AN1A NMOAKIIOYEHUS
Lienei WWHbI NOCTOAHHOTO TOKa OT Pa3HbIX
npeobpasoBaTenen YactToTbl. 3TO NO3BONAET OGHOMY
YCTPOWCTBY, HaXOAALEMYCA B PEreHEPaTUBHOM PeXrME,
nepefaBaTb CBOE M3MMILHEE HaNpPAXKEeHWe Ha LNHe
APYromy yCTPOWCTBY, KOTOpOe NMPpVUBOAUT ABUraTeNb.
Pa3feneHne Harpyskn 3TM CMOCOBOM MOXKET CHU3WTb
NoTPe6HOCTb BO BHELIHUX AUHAMUYECKMX TOPMO3HbIX
pesncTopax, a Takke cnocobCcTByeT SKOHOMMUN SHEPTUN.
TeopeTnyeckn Takum 06pasoM MOXKHO COEAVHUTb
HeorpaHunyeHHoe yuncno npeobpasosaTenell YacToThbl,
ofiHaKo y Bcex npeobpa3soBaTteneii JOMKHO ObITb OQHO 1 TO
e HOMVHanbHoe HanpsxeHue. Kpome Toro, B
3aBNCUMOCTY OT MOLLHOCTM W YKC/1a YCTPONCTB MOXET
noTpeboBaTbCA YCTaHOBKA B LieMW NMOCTOAHHOMO TOKa
peaKkToOpOB MOCTOAHHOIO TOKa W MNaBKMX
npepoxpaHvTenei NoCTOAHHOIO TOKa, a B CeTn —
peakTopoB NepemMeHHOro Toka. [ina ncnonb3oBaHWA Takom
KOHOUrypauuy HeobXxoaumo BbINOIHEHME 0COObIX
TpeboBaHui. He cnepyeT nbiTaTbcd NPUMEHNTL ee 6e3
npeaBapuTenbHbIX KOHCYNbTauuid C OTAENOM pa3paboTkm
npvknagHbix pewenunii Danfoss.

Bo BTOpOW KOHOMrypauum npeobpasoBaTenb YacToTbl
MUTaeTCA UCKIIUYNUTENBHO OT MCTOYHKKA NOCTOAHHOTO TOKa.
STa KoHbUrypauma HeMHoro crnoxHee. lNpexpae Bcero,
HeobXOAMM NCTOYHUK MOCTOAHHOMO ToKa. Bo-BTOpBIX,
TaKkxke TpebyeTca cnocob nocreneHHoW nogaum
HanNpPsXXeHNA Ha WWHY NOCTOAHHOTO TOKa NpW BKIOYEHUW.
HakoHeLl, TpebyeTcA NCTOUHWK NUTaHWS ANA BEHTUIATOPOB
BHYTpU 6510Ka. Takyto KOHUrypaumio Henb3s 1UCNoNb30oBaTh
6e3 NpeABapUTENbHOW KOHCYNbTaLuUn C C OTAENOM
pa3paboTku npuknagHbix pewweHuii Danfoss.
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OcCHOBHble npnHUunbl pa60TbI PyKOBOACTBO Nno NPOeKTNpoBaHnioO

3.4 WHTtepdenc ynpasneHumsa

3.4.1 TpwvHUWnN ynpasneHusn

I'Ipeo6pasoBaTenb 4acCTOTbl NoslydyaeT BXOAHbIE CUTHaNbI
ynpasieHnAa N3 HeCKONMbKUX NCTOYHUKOB.

. MaHenb MeCTHOro ynpasneHns (PeXnM py4HOro
ynpasneHus)

. Mporpammupyemble aHanorosble, LndpoBbie U1
aHanorosble/UMdpoBble KNeMMbl ynpasneHua
(peXxrM aBTOMaTMYeCKOro ynpasneHus)

. MopTbl RS 485, USB vnun noptbl
nocniefoBaTeNbHOM CBA3N (pexnm
aBTOMATNYECKOrO yrnpaBneHus)

MopkntoUeHHble K COOTBETCTBYIOLMM LENAM U NPaBUSIbHO
3anporpaMMUPOBaHHbIE KNeMMbI YrpaBieHuns
obecneunBaloT NOCTynseHne Ha nNpeobpasoBaTeslb YacTOTbl
CUrHanoB obpaTHON CBA3W, 3ajaHusA, a TakkKe ApYyrux
BXOAHbIX CUrHanoB; obecneunBatoT BbiBog MHbOPMaL M o
COCTOAHMM W Henonagkax B NpeobpasoBaTenie YacToThl,
nepepavy CUrHanoB pene, ynpasnaloWmnx AONOAHUTENbHbBIM
obopyaoBaHMeM, 1 CUFHANOB NOC/Ief0BaTENbHOMO
nHTepdeica ceasn. Takke nmeetca obwmii BbiBog 24 B.
Ana nporpaMmMmMpoBaHWA Knemm yrnpaBneHus Ha
BbINONHEHVEe pas3nnUHbIX GYHKLUA Heobxoammo Bbi6paTb
3HayeHnsa napameTpoBs ¢ nomoubio LCP Ha nepegHen
naHenn 6noKa UM C NOMOLLbI BHELIHUX UCTOYHUKOB.
Bonblwan yactb NPOBOAOB Lienun ynpasneHus
npenocTaBAAeTCA 3aKa3umkom (eCnn OHM He 3aKa3aHbl Ha
3aBoje).
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3.5 Cxema noakoyeHuni
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| ‘ | ‘ L | OFF=Open
| |
\ \ - oy | sv
\ , \ ' * | 24V(NPN)
l \ 29 (DIN/OUT) EX} 0V (PNP)
| | - r2av| |
| ) 4 4 !
| [ | J ovl |
- RS-485
\ | \ | (N RS-485) 69 RS-485
! ! SN 24V (NPN) Interface /7;
v V! 3201 ‘ 0V (PNP) (P RS-485) 68
24V (NPN) **
33(DIN) (COM RS-485) 61
/717? - = /177/7 :X} OV(PNP) /7% : Chassis
{: : Ground

TW (DIN)

PucyHoK 3.2 CxeMa OCHOBHbIX NOAKNIOYEHNI

A = aHanorosblii, D = yndposon

*Knemma 37 (onums) ncnonb3yetca ans GyHKUMM 6€30MacHOro OTKIIOUYEHUA KpyTALWero MomMeHTa. IHCTpyKLumumn no yctaHoBKe
byHKUMM 6e30onacHOro OTKMUEHNsA KPYTALLEro MOMeHTa CM. B MIHCmpyKyuax no sKkcnayamayuu yHkyuu 6e3onacHozo
OMKIOYEHUS KpymsAwe20 MomeHma dn1s npeobpasosameneli yacmomsl Danfoss VLT®. Knemma 37 otcyTcTeyet B FC 301 (3a
UCKNoYeHrem pasmepa kopnyca Al). Pene 2 n knemma 29 He dyHKUmoHupytoT B FC 301.

**He nogkntoyainte 3KkpaH Kabens.

MG33BF50
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OcCHOBHble npnHUunbl pa60TbI PyKOBOACTBO Nno NPOeKTNpoBaHnioO

130BD529.11

cegpoTEIsTe 4
— )
igo
5
o 0
T
T
T C
|
9 o -—
10
11
L1 ||
L2 [ J
13 v
PE v
w
PE
8
7
1 MNK 7 [Ouratenb, 3 $asbl 1 3aWMTHOE 3a3emNieHne (SKPaHNPOBaHHbIN)
2 Mpeo6paszoBaTenb YacToTbl 8 CeTb, 3 ¢asbl N ycuneHHoe 3alMTHOE 3a3emneHune
(6e3 aKpaHUpoBaHuA)
3 BbIXOgHOW KOHTaKTOp 9 YnpasnatoLwwasa npoBojKka (3KpaHWpoBaHHas)
4 KabenbHbIn 3aXK1um 10 BbipaBHMBaHMe NOTeHUMaNoB, MuUH. 16 mm? (0,025 Atoiima)
5 KabenbHas nsonauma (3auniieHa) 1 PacctoaHne mexpay Kabenem ynpasneHus, kabenem asuratena n
6 KabenbHoe ynnotHeHune Kabenem ceTn nuTaHWA: MUH. 200 MM.

PucyHok 3.3 dneKTpuyeckoe nogknioueHme ¢ yuetom tpebosaHuin SMC

Ona nonyuyeHus gononHuTenbHbIX cBepeHnii 06 IMC cm. enasa 4.1.15 Coomeemcmeue mpebosarHusam SMC.
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Danfis

OCHOBHble NPUHLMMbI PaboTbl

PyKOBOACTBO no NPOeKTNpoBaHnio

YBELOMJIEHU
MOMEXM 3MC

B kauecTBe Kabenei gBuratens n ynpaeneHus
MCnosb3yinTe 3KpaHNpPOBaHHble Kabenu, NnpoknagabiBas
Kabenn BXOAHOro NUTaHWUA, ABUraTenAa u ynpasneHus
otaenbHo. Hecob6niopaeHue Tpe6oBaHuin K n3onayum
cUnoBbIX Kabenei, Kabenei gBuratena u Kabenen yenun
ynpaesieHNA MOXKeT NPUBECTU K HEeNpeayCMOTPEHHbIM
CUTYaLMAM N CHUXKeHUIo 3G PeKTUBHOCTM paboTbl
o6opynoBaHnA. MUHUManbHOEe paccToAHME MeXay
Kabenamu ynpaeneHus, AoBuraTens u NUTaHWA coCTaBnseT
200 mm.

3.6 Cpepacrtsa ynpasneHus

3.6.1 lMpuHUMN ynpasneHua

MpeobpasoBaTenb YacTOTbl BLINPAMIAET CeTeBOE
nepemeHHoe HanpsaxeHue, Npeobpasysa ero B NOCTOAHHOE
HanpsXeHne, KoTopoe 3aTemM npeobpasyeTca B
nepemMeHHbIN TOK C peryimpyemorn amnantyaon m
4acToTOMN.

Ha pgBuratenb nogalTca nMeHsaAWwmecs Haﬂpﬂ)KEHI/IE/TOK
N 4acToTa, 6naronapﬂ vyemy obecneunBaeTca nnaBHoe
perynnpoBaHne CKOPOCTU BpaleHUA CTaHOapPTHbIX
TpeXd)aSHbIX ACMHXPOHHDbIX asuratenen n gsuratenen c
NOCTOAHHbIM MarHUTamu.

MpeobpasoBaTenb YacTOTbl MOXET PErynnpoBaTb NM60
CKOPOCTb, MO0 KPYTALMIA MOMEHT Bana ABuratend. Tun
ynpaBneHnsa onpegenaeTca HaCTPOMKOM napameTpa
1-00 Pexxum KoHgu2ypupo8aHus.

PerynMpOBaHme CKOopoCTn

MpenycmoTpeHo fBa TMMa pPerynMpoBaHUs CKOPOCTY:
. PerynupoBaHre cKOpoCcTu Npu pasoMKHYTOM
KOHTYpe, Korfia He TpebyeTca HuKaKoi obpaTHOW
CBA3U OT ABuratens (pexum 6e3 gatuvka).

. MNNA-perynupoBaHme CKOPOCTU NPU 3aMKHYTOM
KOHType TpebyeT nofaun Ha BXof CUrHana
o6paTHOI CBSI3N NO cKopocTu. MNpaBunbHO
ONTUMM3NPOBAHHOE PEeryanpoBaHne c obpaTHOMN
CBA3bIO MO CKOpOCTU obecneuyrBaet bonee
BbICOKYIO TOYHOCTb, YUeM perynmpoBaHue
CKOpOCTM 6e3 obpaTHOW CBA3MN.

Bbibop Bxopa Ans curHana obpatHoi ceasm MUI-
perynatopa CKOpPOCTW OCYLLeCTBNAETCA B NapameTpe
7-00 Vicm.cuen.OC T [-pez.ckop..

PerynupoBaHue KpyTALEro MOMEHTa

DOyHKUMA perynmpoBaHnsa KpyTALLEro MOMeHTa
UCMONb3yeTcs B NPUMEHEHMSX, Fae KPYTALMNA MOMEHT Ha
BbIXOZHOM Basly fiBUratenia ynpasnseT NpyMeHeHneM 3a
CYeT KOHTpONA HanpsaXeHun. PerynupoBaHne MOMeHTa
MOXHO BblbpaTb B 1-00 Pexum KoHguzypuposaHus, nnbo [4]
Mom. 6e3 0bp. ca. B pexume VVCP'Us, nn6o [2] Ck-cme, 3
3AdMKH.KOHM. B PEXMME 3aMKHYTOro KOHTypa C
yrpaBneHrem No MarHUTHOMY MOTOKY. HacTpoiika
KPYTSALLErOo MOMEHTa BbIMOJIHAETCA NOCPEACTBOM
HaCTPOWKM aHaNoroBoro unu UMppoBoro 3agaHus, unm
3afaHusa no wuHe. KoadppuumeHT orpaHnyeHns
MaKCMMaribHOM CKOPOCTW yCTaHaBNMBaETCA B

4-21 icmoy4Huk npedesibH.Ko3¢h.ckopocmu. Ana
MCMONb30BaHNA GYHKLUMU PErYNNPOBaHNA KPYTALLEro
MOMEHTa PEKOMeHIyeTCA NPOBeCTU NpoLueaypy NMofaHoM
AA]l, nocKonbKy NpaBubHble AaHHble ABUraTens
Yype3BblYaHO BaXkHbl AN ONTUMAJIbHOW PaboTbl.

. Mpw perynmpoBaHuy NOTOKa CMrHaNOM 06paTHOM
CBA3U 3HKOAepa 06ecneunBaloTcs NPeBOCXOAHbIe
XapaKTEPUCTUKM BO BCEX YeTbipex KBagpaHTax u
Ha BCEX CKOPOCTAX ABUraTens.

. Pa30oMKHyTbIil KOHTYp B pexkume VVCPIUS, I1a
GYHKUMA MCNonb3yeTca B NPYMEHEHUAX,
MeXaHUYeCKn yCTONUmnBbIX K c60AM, HO nmeeT
OrpaHnyeHHy TOUHOCTb. DYHKLUA KpyTALLero
MOMEHTa C Pa3OMKHYTbIM KOHTYpoM paboTtaeT
TONbKO B OJHOM HarnpasfieHUn BpaLleHus.
KpyTAWMA MOMEHT paccunTbiBaeTCA Ha OCHOBE
n3mMepeHnA ToKa BHyTpW npeobpa3osaTtens
4acToTbl.

3apaHne cKopocTu/MOMeHTa

3apaHue Ans 3TUX METOLOB PEryniMpoBaHUA MOXET ObITb
nnbo oTAeNbHbIM 3afaHneM, MO0 CYMMON Pas3fIMUHbIX
3aflaHui, BKOYas 3aflaHUsi C OTHOCUTENbHBIM
MacwTabrpoBaHuem. O6paboTka 3agaHnii Noapo6HO
onucbiBaetcsa B eniasa 3.7 QopmuposaHue 3a0aHus.

MG33BF50
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OcCHOBHble npnHUunbl paGOTbI PyKOBOACTBO Nno NPOeKTNpoBaHnioO

3.6.2 CpaBHeHue FC 301 n FC 302 lMpuHumn ynpasneHua

FC 301 npepctaBnsieT coboi npeobpasoBaTesib YacTOTbl OOLLEro Ha3HauYeHUs, NpeAHa3HAUYEHHbIN ANa NMPUMEHEHWI,
TpebyoLWmX perynmpyemoii CKOpocTu BpalleHus. MprHUMN ynpasieHna OCHOBaH Ha BEKTOPHOM YMNpaBiieHNM Hanps>KeHUuem
(VVCplUS).

FC 301 moxeT paboTaTb KakK C aCMHXPOHHbIMW ABUraTeNsIMU, TakK U C ABUraTENsIM C NMOCTOAHHBIMI MarHUTaMMm.

MpuHUMN KoHTponsa Toka B FC 301 oCHOBaH Ha M3MEPEHUN TOKa B LIENU MOCTOAHHOIO ToKa Wi B ¢ase geuratens. 3awmra
OT 3aMblKaHMA Ha 3eM/io Ha CTOPOHe ABuraTens obecneumBaeTcsa C NMOMOLLbIO Lieny NpeaoTBpalleHus HacbiweHusa B IGBT-
TpaH3MCTOpax, MOAKMIUYEHHON K MnaTe ynpasneHus.

MoBeneHve Npu KOPOTKOM 3ambikaHum B FC 301 3aBMCUT OT Npeobpa3oBaTtens Toka B MPOBOAE C MOJIOKUTENbHbIM

NOTEHLMANOM LiENn NOCTOSHHOIO TOKa U 3alWTbl OT HACbIWEHNA ¢ 06paTHON CBA3bIO OT 3 HUXKHUX IGBT-TpaH3MCTOPOB U

TOpMO3a.
Load sharing +
o~
89(+) R+  Brake ~
L191 MM 0 82  Resistor o
L SRS b s :
M 0 BB E - :
1393 M T [ Vor
LOBS(*) Rinr /LInrush W 98
Load sharing - !

De-saturation protection

Jfﬁﬁjﬁjﬁ %_g o

PucyHok 3.4 MpuHuyun ynpasneHusa FC 301

FC 302 AaBnaeTcA BbICOKONPOM3BOAMTENbHBIM Npeobpa3oBaTesieM YacToThl, NpefHa3HaYeHHbIM ANA NPUMEHEHNIA C
NoBbIleHHbIMU TpeboBaHUAMM. [peobpa3zoBaTenib YacTOTbl MOXKET UCMOMb30BaTb Pas3MUHbIE MPUHLMMbI YNpaBieHns
naBuratenem, Bkodasa pexum U/f gna cneuranbHbiX ABUraTenei, BEKTOPHOE ynpasnieHre HanpsXeHnem (VVCPIUs)
BEKTOPHOE yrnpaBJ/ieHne ABuUratesiemMm no MarHUTHOMY MOTOKY.

FC 302 moXeT ynpaBnATb CUHXPOHHbIMY ABUTATENSAMU C MOCTOAHHBIMY MarHMTaMm (6eclieTouHble CEpBOABUraTeNN), a TakxKe
OObIYHBIMM aCVHXPOHHBIMI ABUTATENAMU C KOPOTKO3aMKHYTbIMU 0OMOTKaMW.

XapakTtepncTmka KopoTkoro 3ambikaHua FC 302 3aBucnT oT 3 npeobpasoBaTtenell Toka B pasax gBuratens v 3awuTbl OT
HacbllWeHnA ¢ 06paTHON CBA3bIO OT Lieny TOPMOXKEHNA.

Load sharing + LC Filter + rl:{
89(+) (5A) R+ Brake 2
1191 s F 82 Resistor =z
o
1 R- Il
1292 . l J} A -
Rasd T : J$ 1 F 1 8L %
®
L393 ™M T‘ . voy
J l Logg(_) Rinr  Llnrush . W 98
T - j: Load sharing - :
= = H H H
TIT j mamaEa 3
LC Filter -
L (5A)

iP 14-50 Rfi Filter

——

PucyHok 3.5 MpuHuyun ynpasneHua FC 302

22 Danfoss A/S © Bep. 2014-04-04 Bce npaBa 3aLMLLeHbl. MG33BF50



L
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3.6.3 CtpykTypa ynpasneHus B VVCPIUs

P4-13 e
Motor speed P 4-19 n
high limit (RPM) Max. output freq. §
P 1-00 414 P 1-00 )
Config. mofie Motor speed Config. mode +f max. 8
} high limit (Hz) | N
| High p 3xx } Motor L L
| controller
ret. ; — B e
J/ Ramp -f max.
/TN

Low
P4-11 P4-19
Motor speed B
2)— Process P Max. output freq.

low limit (RPM)

\/\\-%

P 4-12

Motor speed P7-0 +f max.
- < 2
P 7-20 Process feedback low limit (Hz) + Speed Motor
1 source PID controller
P 7-22 Process feedback — / N
2 source -f max.

P 7-00 Speed PID

feedback source

PucyHok 3.6 CTpyKTypa ynpaBneHns B KOHPUIypaumax ¢ pasOMKHYTbIM 1 3aMKHYTbIM KOHTypamu B pexunme VVCPIUs

Cm. pasgen AKmusHble/HeakmugHble Napamempbl 8 pas/iudHbIX pexumax ynpasnieHus npusodom B Pykosodcmee no
Npo2pPamMmupo8aHuio ANA NONyYeHNs CBEAEHWIN O [OCTYMHbIX KOHOUIypaLuAX ynpaBieHna B 3aBUCUMOCTI OT TOFO, KaKoi
fBuratenb BblbpaH — ABWraTenb NepemMeHHOro Toka Unm HeABHOMOJIOCHBIV ABUraTeNb C NOCTOAHHbIMW MarHuTamu. B
KOHQWrypaumu, nokasaHHomn Ha PucyHok 3.6, ana napameTpa 1-01 lpuHyun ynpasneHus 0guzamesieM yCTaHOBNEHO 3HayeHne
[1] WCPIus, a nna napameTpa 1-00 Pexum KoHu2ypuposaHus — 3HaueHue [0] Ck-cmb, 6e3 06p. ca. PesynbTupyioliee 3aaaHme
OT cucTeMbl GOPMMPOBaHMA 3afjaHNA NMPUHMMAETCA 1 NEePeAaeTca Yepes CXeMbl OrpaHUYeHNA N3MEHEHNA CKOPOCTU U
OrpaHMyYeHns CKOPOCTM 1 TOJSIbKO MOC/e 3TOro UCMoMb3yeTca ANA yrnpaBneHna asuratenem. 3aTemM BbIXOJHOW CUrHan
CUCTeMbI YNPaBNEHUA ABUraTeNeM OrpaHMYMBaeTCA MaKCMMasbHbIM YacTOTHbIM NpPeaesiom.

Ecnn napametp 7-00 Pexxum KoHgueypuposaHus nmeeT 3HauyeHue [1] CK-Cmb, 3aMKH.KOHM., Pe3ynbTupyloLlee 3afaHne
nepefaeTca OT CXeM OrpaHUYeHNA N3MEHEHMA CKOPOCTU U orpaHuyeHna ckopoctu Ha MUI-perynatop ckopoctu. MNapameTpol
MNMNA-perynupoBaHna CKOPOCTU BXOAAT B rpynny napameTpos 7-0* [1M/]-peeynam.ckop. PesynbTupytolee 3agaHue ot MAJ-
perynatopa CKOpOCTU nepefaeTca Ana yrnpasfieHna ABuratesiemMm C orpaHnYeHriem no YacToTHOMY npepgeny.

BoibepuTe [3] Mpouecc B napameTpe 1-00 Pexxum KoHgpu2ypuposaHus, 4tobbl ncnonb3osatb MUO-perynsatop npouecca ans
perynMpoBaHus ¢ 06paTHOI CBA3bIO, HaNpUMep, CKOPOCTU MUY JaBleHns B yrnpaBnsemoi cucteme. Mapametpol MNO-
perynatopa npouecca HaxogsaTca B rpynnax napameTtpos 7-2* OC d/ynpaen. npoy n 7-3* Ynp.MlMN-pez.npouy.
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3.6.4 CTpyKTypa ynpaB/ieHMA B peXNMe PeryanpoBaHna MarHUTHOrO NoToka 6e3 aatumka
(Tonbko FC 302)

P 1-00
Config. mode

P 4-13 Motor speed
high limit [RPM] P4-19
P 4-14 Motor speed Max. output
high limit [Hz] freq.

High p 3-%* P 7-0* +f max.
Ref. N AN

+
. Ramp |, Speed | ,|Motor | | .
PID controller
/ N\ _ / N\
Low -f max.

+ P4-11M
G\ Process low limi otor speed
PID ow limit [RPM]

- P 4-12 Motor speed
low limit [Hz]

130BA053.11

P 7-20 Process feedback
1 source
P 7-22 Process feedback
2 source

PucyHoK 3.7 CTpyKTypa ynpaBneHus B peXXMme perynnpoBaHUs MarHUTHOro NoToka 6e3 gatumka ansA KoHdurypauui 6e3 o6paTHom
CBA3U 1 ¢ 06paTHON CBA3bIO.

CMm. pazpen AKmusHble/HeakmugHble napamempsl 8 pa3UYHbIX peXXUMAx ynpasneHus npusooom B Pykosoocmee no
npo2pammuposaHuio ans nonyyeHus CBEAEHUA O AOCTYMHbIX KOHOUIypaumsax ynpaBneHns B 3aBUCUMOCTM OT TOrO, Kakon
ZBuratenb BblopaH — ABUraTeNlb NepemMeHHOro Toka Wiy HesIBHOMOJIOCHDBIN ABUraTeNb ¢ MOCTOAHHBIMU MarHuTamu. B
nokasaHHoI KoHowurypaummn napametp 1-07 lpuHyun ynpasneHua 0sueamesem UMeeT 3HaueHue [2] Flux 6e3 0amyuka, a
napametp 1-00 Pexxum KoHgu2ypuposaHus — 3HaueHune [0] Ck-cmeb, 6e3 06p. ca. Pe3ynbTupylollee 3afaHne OT CUCTEMbI
dopmrpoBaHMA 3aaHNA NOJAETCA Yepe3 CXeMy OrpaHMyYeHnA U3MEHEHWA CKOPOCTU 1 OrpaHNYeHUA CKOPOCTY B
COOTBETCTBUM C YKa3aHHbIMM YCTaHOBKaMW NMapameTpoB.

PacueTHbIn curHan obpaTHOI CBA3U No ckopoctu dopmupyeTcsa ana NMUO-perynsTtopa CKOPOCTU C LEeNbio yrpasneHns
BbIXOAHOW Y4aCTOTOW.
Ona NO-perynatopa ckopocT Heobxoaumo 3aaatb napameTpsbl P, | u D (rpynna napametpos 7-0* [U/]-peaynam.ckop.).

BbibepuTe [3] Mpouecc B napameTpe 1-00 Pexxum KoHgpu2ypuposaHus, 4tobbl ncnonb3osatb MNUO-perynstop npouecca ans
perynupoBaHus ¢ 06paTHOI CBA3bIO, HaNpUMep, CKOPOCTU UKW JaBleHns B yrnpaBnsemoi cucteme. Mapametpol MNO-
perynatopa npouecca HaxogsaTca B rpynnax napameTtpos 7-2* OC d/ynpaen. npoy wn 7-3* Ynp.lM[-pez.npouy.
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3.6.5 CTpyKTypa ynpaB/ieHMA No MarHUTHOMY NMOTOKY C O6PATHOWN CBA3bIO OT ABUraTens
(Tonbko FC 302)

P 1-00 P 1-00 =
Config. mode Config. mode E
| Torque | <
| R
\ P 4-13 Motor speed -
| high limit (RPM) | P 4-19
P 4-14 Motor speed | Max. output
\ high limit (Hz) ‘ freq.
P 7-2* ! High P 3-** P 7-0% | +f max.
Ref. + b { — + N
s rocess Ramp Speed —1 Motor
U PID PID controller|
= TN > —
‘ Low \— -f max.
P 7-20 Process feedback P 4-11 Motor speed :;“7)'00
1 source low limit (RPM) source
P 7-22 Process feedback P 4-12 Motor speed
2 source low limit (Hz)

PucyHok 3.8 KoHdurypauma cxembl ynpasieHUA No MarHMTHOMY MOTOKY C 06paTHOI CBA3bIO OT ABuratens (MMeeTca TONbKO B
FC 302)

CMm. pasgen AKmusHble/HeakmugHble Nnapamempsl 8 pa3UYHbIX peXXUMAx ynpasnieHus npusooom B Pykogoocmee no
npo2pammuposaHuio ans nonyyeHns CBEAEHUA O AOCTYMHbIX KOHOUrypaumsax ynpaBneHns B 3aBUCMMOCTM OT TOrO, Kakon
ABuraTenb BblbpaH — ABUraTenb NEPEMEHHOrO TOKa WM HEABHOMOMIOCHBIN ABMUraTeNlb C NMOCTOAHHbIMY MarHuTamu. B
YKazaHHoOW KoHdurypauuu gns nap. 1-01 lpuHyun ynpasneHus 0guzamesieM yCTaHaBnvBaeTca 3HavyeHue [3] Flux ¢ OC om
dgueam., a ans nap. 1-00 Pexum KoHguzypuposaHus — 3HauyeHue [1] CK-cmb, 3aMKH.KOHM.

B aToN KOHUrypauuy ynpaeneHue aBuraTenem ocCyLIeCTBASETCA MO CUrHany obpaTHO CBA3M OT SHKOAEPA, YCTAaHOBIEHHOIO
HernocpeAcTBEHHO Ha Bany ABuratens (HacTpavBaetcs B nap. 1-02 Flux- ucmoyHuk OC 0guzamens).

Ana Toro, uto6bl NCNONb30BaTh pe3ynbTUpYyHoLLee 3aflaHNe B KauecTBe BXOAHOro curHana ana MN-perynatopa ckopoctu,
BblbepuTe B nap. 7-00 Pexum KoHguzypuposaHus 3HaueHwne [1] Ck-cmeb, 3amkH.koHm. MapameTpbl NMAO-perynatopa ckopoctu
HaxomATcA B rpynne napametpos 7-0% [IM/]-peaynam.ckop.

BblbepunTe B napameTpe 1-00 Pexum KoHgu2ypuposaHus 3HaueHve [2] Kpymawul momeHm, yTo6bl UCMOJIb30BaTb
pe3ynbTupyloLlee 3ajaHre HENOCPEACTBEHHO KaK 3alaHne MoMeHTa. PerynvpoBaHme KpyTALero MOMeHTa MOXHO BblbpaTb
TONbKO B KoHurypaumm Flux ¢ OC om dsueam. (nap. 1-01 [puHyun ynpasneHus 0suzamesnem). [Npu BbiGOpe 3TOro pexxmma
3afjaHre BbipaxaeTca B H-M. 3To He TpebyeT obpaTHOW CBA3W MO MOMEHTY, NMOCKOMbKY GakTUUeCKnii MOMEHT PaccunTbIBAETCA
Ha OCHOBe M3MepPEeHUsA ToKa npeobpasoBaTens YacToTbl.

BbibepuTe [3] Mpouecc B napameTpe 1-00 Pexxum KoHgpuaypuposaHus, 4tobbl ncnonb3osatb MNMUO-perynstop npouecca ana
perynnpoBaHusa ¢ 06paTHOI CBA3bIO, HaNprMep, CKOPOCTW UM AaBneHns B YNpaBiAeMoil cMcTeme.
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OCHOBHble NPUHLMMbI PaboTbl

PyKOBOACTBO Nno NPOeKTNpoBaHMIoO

3.6.6 lMN[-perynatop

3.6.6.1 TINO-perynatop CKOpoCTn

MUA-perynaTop cKOPOCTU UCNOMb3YeTCA ANA NOALEPKaHMA MOCTOAHHOWN CKOPOCTW ABWUraTens BHe 3aBUCUMOCTU OT

N3MEeHAIOLLeNCA Harpy3Kky Ha

asuratenb.

1-00 Pexxum 1-01 MpuHUUN ynpasneHna asuratenem

KOHuUrypnposaHusa u/f VvCplus Flux 6e3 paTunka Flux c OC ot pBurar.
[0] Ck-cTb, 6e3 06p. cB. NEVCTBYET NEVNCTBYET NEVCTBYET OtcyTcTByeT

1] CK-CTb, 3aMKH.KOHT. OrcyTcTByeT He pencrteyet OrcyTcTByeT JENCTBYET

2] KpyTAwmin MmomMeHT OrcyTcTByeT OrcyTcTByeT OrcyTcTByeT He pencreyet

3] Npouecc He pencreyet He pencreyet He pencreyet OrcyTcTByeT

4] Mom. 6e3 ob6p. cB. OrcyTcTByeT He pencreyet OrcyTcTByeT OrcyTcTByeT

He pencreyet He pencreyet He pencreyet He pencreyet
6] Mos. HamaTbIB. yCTp. He pencreyet He pencreyet He pencreyet OrcytcTByeT
7] Pac.ynp.M-per.ck-n-OC | He peiictByet He pencreyet He pencreyet OrcytcTByeT

[
[
[
[
[5] KauaHue
[
[
[

8] Pac.ynp.MNA-per.ck-Tn+0C

OtcyTcTBYyeT

He pencreyet

OrcytcTByeT

He pencreyet

Ta6nuua 3.1 KoHdurypaumum perynupoBaHnA ¢ akTUBHbIM pPerynmpoBaHMeM CKOpOCTU

«Omcymcmsyem» 03Ha4yaem, 4Ymo 3mom KOHKpemHbll pexum He npeByCMompeH soobuwye. «He ancmeyem» 0o3Ha4yaem, 4mo smom

KOHKpemHbIli pexum npedycMOmpeH, HO 8 HemM pe2ysiAmop cKopocmu He Oelicmeyem.

YBENJOMJIEHU

NUA-perynaTop ckopocTy paboTaeT Npu 3HaYEHNAX NAapPaMeTPOB, YCTAHOB/IEHHBIX MO YMOJIYaHNIO, TEM He MEHee,
HaCToATE/IbHO PEKOMEHAYETCA ONTMMU3MPOBaTb XapaKTepUCTKN yrpaBneHus asuratesnem. O6a cnoco6a ynpaBneHus
JABUraTenem C NomoLbio MarHUTHOrO NMOTOKAa HAMEPEHHO CAenaHbl 3aBUCUMbIMU OT NPaBUIbHOI HaCTPOIKU, 3TO
No3BoNAET Jlyylle peann3oBaTb BCe NX BO3MOXKHOCTU.

B Tabnuya 3.2 npuBefeHbl CBOAHbIE CBeAeHNA O XapaKTepuCTMKaX, HaCcTpamBaeMbiX Afif ynpaBneHus ckopocTbio. MoapobHee
0 MporpamMmmpoBaHu cM. Pykogodcmeao no npozpammuposaruto VLT® AutomationDrive FC 301/FC 302.

MNapameTp

Onuncanne GyHKUMM

7-00 WUct.curn.OC NNA-per.ckop.

BbibepuTe, ¢ Kakoro Bxofa AomkeH nony4yatb MUJ-perynatop cKopocTv CBOWN CUrHasn
obpaTHOI CBA3U.

7-02 Ycun.nponopu.3eeHa MNMNO-perynat.ckop

Yem Bbllle 3TO 3HaYeHe, TeM BbICTPee NPOVCXOANT perynnpoBaHue. OfHaAKO CIMLLIKOM
60/bLIOe 3HaYeHVe CNOCOOHO MPMBECTU K aBTOKONEOAHMAM.

7-03 MNocToaHH.nHTerp-a M-perynat.ckop.

MckniouaeT cTaTnyeckyto owmnbKy CKOpocTu. Yem HuKe 3HaueHue, TeM GbicTpee peaKLus.
OpHaKo CIULWWKOM Manoe 3HayeHue CMocobHO NPUBECTM K aBToKosnebaHnAM.

7-04 MocTosHH.gudd-a MUO-perynar. ckop.

O6ecneyunBaeT KO3OOULMNEHT YCHUIEHUA, NPOMNOPLMOHASbHBIM CKOPOCTU N3MEHEHWs
curHana obpaTHOM CBA3W. YCTAaHOBKa 3TOrO MapameTpa Ha Hysb OTKlouaeT
anddepeHumpyoLlee 3BeHO.

7-05 Mp.ycun.s uenu gudd-a NMNO-per.ckop

B cnyuae 6bICTPbIX M3MEHEHWI 3aJaHUA MU CUrHana obpaTHOW CBA3M B JaHHOM
NPVYIMEHEeHUN, YTO MPUBOAUT K PE3KOMY M3MEHEHWIO PacCornacoBaHus, AehcTBMe
anddepeHumpytoLero 3BeHa MOXeT CTaTb NpeobnajalolwmmM. ITO 06bACHAETCA TeM, YTO
anddepeHumpyoLlee 3BeHO pearnpyeT Ha M3MEHEHUA paccornacoBaHusA. Yem GbicTpee
N3MEHAETCA paccornacoBaHue, Tem 6onblie 6yaeT Ko3GpOULMEHT ycuneHms
anddepeHumpytowero 3seHa. CnefoBaTenbHO, MOXHO OrPaHNYUTb KO3IGOUUMEHT
ycunenna anddepeHumpyiolwero 3seHa Takum 06pasom, YTobbl MONYyUUTb BOIMOMXKHOCTb
YCTaHOBKY/ MpUemiemMoi NoCTOAHHOWM BpemeHn AnddepeHLNpPoBaHNA ANA MeLeHHbIX
MN3MEHEHUI N Hagnexallee ee 3HayYeHne Ana ObICTPbIX M3MEHEHUIA.

26
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OCHOBHbIe NPUHLMMbI PaboTbl

PyKOBOACTBO Nno NPOeKTNpoBaHnioO

MNapameTp

Onuncanne ¢yHKUMM

7-06 Moct.Bp.dunbT.HUXK.YacT.MU-per.ckop.

CKopocTn.

ana sHkopepa (PPR):

OUNbTP HUXKHKX YacCTOT, KOTOPbIN NofaBfAeT aBToKonebaHna curHana obpaTHON CBA3M U
y/nyyllaeT XapakTepuCT KN B yCTaHOBMBLUEMCA pexume. OfHaKo cnuiikom 6onbluas
nocTosHHaA BpemMeHn GunbTpa yxyawaeT AuHamuyeckue ceonctea MN-perynatopa

rlpaKTI/NECKI/Ie 3Ha4yeHuA napameTpa 7-06 B 3aBUCUMOCTM OT Yncna nMnynbcoB Ha O60p0T

PPR sHKkopepa

7-06 Moct.Bp.punbT.HMWK.vacT.MMN]-per.ckop.

512 10 mc
1024 5 Mc
2048 2 Mc
4096 1 mc

7-07 Nepegn-e otH-e OC ana MU ck-ctn
7-08 Koadd. np. cs. MAO-per. ckop.

MpeobpaszoBaTtenib YaCTOTbl YMHOXAET CUrHa 0O6PaTHOWN CBA3M Ha 3TOT KO3GOULMEHT.

CurHan 3afaHvia WyHTUPYET PEerynaTop CKOPOCTY Ha yKasaHHYylo BenuuuHy. [laHHas
bYHKLMA NOBbIWAET AMHAMUYECK/e paboune XapaKTepUCTUKN KOHTYpa PerynmpoBKy
CKOPOCTU.

7-09 Speed PID Error Correction w/ Ramp MorpewHoCcTb CKOPOCTU MeXay ee U3IMEHEHNEM U TeKyLUe CKOPOCTbio NOAAEPKMBaeTCA
Ha ypOBHe 3afaHNA AaHHOro MapameTpa. Ecnn norpelwHocTb ckopocTu npesbiwaeT

3aflaHHYO0 B NapameTpe, owmnbKa KOPpPEeEKTUpyeTca NnyTeM KOHTPONMNPYEMOro NU3MeHeHuA

CcKopocTu.

Ta6bnuua 3.2 MapameTpbl, OTHOCALMECA K PEryNMPOBaHNIO CKOPOCTU

MporpammupoBaHue AOMKHO BbINOMHATLCA B YKa3aHHOM nopsAfke (CM. onvcaHue HacTpoeK B Pykogodcmee no
npoz2pamMmuposeaHuio).

B Tabnuya 3.3 npepnonaraeTcs, YTo ocTasibHble MapameTpbl 1 BbIK/OYATENN OCTAOTCA B MOMIOXEHUY, 3a1aBaeMOM Mo
YMOYaHuio.

QOyHKUMA Mapametp HacTpoika

1) Y6egutech, uto aBuratenb paboTaet Hagnexalmm obpasom. BoinonHute cnegyowye onepaumu:

YcTaHoBWTe nNapameTpbl ABUraTensa B COOTBETCTBUN C 1-2* Kak YKa3aHo Ha nacnopTHom Tabnuuke aBuraTens.

[aHHbIMW MAacNOPTHOW TabNUuKM.

1-29 ABTO
agantaums
nsuratena (AAL)

BbinonHmTe aBTOMaTNYECKylO apganTauuio asuraTens [1] Bkntou. nonHon AAL

2) [poBepbTe NPaBUIbHOCTb pa60TbI Asuratena v yCtaHOBNEHHOrNo Ha HeEM 3HKoAepa. BbinonHute caiepyowne onepauunn:

Haxmute [Hand On] (PyuHoi nyck) Ha LCP. MposepbTe, YcTaHOBWTE MONOXUTENbHOE 3afaHue.
paboTaeT nv ABUraTenb, N 3aMeTbTe, B KaKOM
HanpaefieHUn OH BpallaeTca (ganee 310 HanpaBneHue

6y,qu CUYNTATBCA <MONTOKUTENBHbBIMY).

16-20 Yron
asurartens

Mepenpnte K 16-20 Yeon dsueamena. MenneHHo OtcyTcTBYET (NapameTp TONbKO ANA uteHus). MNprmeyaHue:

npoBOpaunBaiiTe ABMraTeNb B NONIOXKNTENbHOM BO3pacTas, 3HaueHne napameTpa JOXOAMT A0 65535 1
HanpaeneHuu. MpoBopaunBaTh ABuratenb cregyet CHOBA HauYMHaeTCA C HynA.
HaCTONbKO MEANEHHO (BCEro NKLb HeCKoNbKo 060poToB
B MUHYTY), 4TOObl MOXHO 6bINO ONpeAenuTb,

YBENMUMBAETCA AW YMEHBLLAETCA 3HaueHne napameTpa

16-20 Yeon 0suzamens.

Ecnn 16-20 Yeon 0sueamensa ymeHblUaeTca, N3MeHNUTE 5-71 Knemmbl [1] MpoTnB yacoBon cTpenku (ecnun nap. 16-20 Yeon

HanpasneHve 3HKogepa B nap. 5-71 Knemmer 32/33, 32/33, dsuzamesna yMeHbLUIAEeTCs).
HanpasJsieHue 3HKooepa. HanpaBsneHune
3HKoAepa

3) yﬁe,ElI/ITECb, 4YTO npepenbl npeo6pa303aTenﬂ 4acCToTbl YCTaHOBJ/1€HbI Ha 6e30MacHble 3HaueHus.

YcTaHOBUTE fonycTMMble npeaenbl Ana 3ajaHum. 3-02 MuH. 3apgaHuve [0 06/MyH (Mo ymonyaHuio)
3-03 MakcumanbHo | 1500 06/MyH (Mo ymonyaHwmio)

e 3afjaHve
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OCHOBHbIe NpVHLMNbI PaboTbl PykoBoacTBO NO NPOEKTMPOBaHNIO

QyHKUMA MapameTtp HacTpoiika

MpoBepbTe, HAXOAATCA JIN HACTPONKN BPEMEHU 3-41 Bpewms YCTaHOBKa MO YMONUYaHuio

M3MeHEHUs CKOPOCTU B Mpefenax BO3MOXHOCTEN pa3sroHa 1 YCTaHOBKa MO YMONUYaHuio

npeo6pa3oBaTensi YacTOTbl ¥ JOMYCTUMbI N paboune 3-42 Bpewms

XapaKTePUCTVKN ANl JAHHOTO MPUMEHEHNS. 3amepsnieHns 1

YcTaHOBUTE JOMYCTUMbIE Npeaenbl ANA CKOPOCTH U 4-11 HuwxH.npegen [0 06/MuH (Mo ymonyaHwmio)

YacToTbl ABMraTens. ckop.gBuratensa[o6 1500 06/mMyH (No ymonuyaHuio)
/MUH] 60 'y (no ymonuanwuio 132 lu)

4-13 BepxH.npepen
cKop.ABuratens
[06/MuH]

4-19 Makc.
BbIXO[JHaA yacToTa

4) BbinonHuTe KOHGUIrypupoBaHue peryasatopa CKOpocT/ 1 Bbibepute NMPUHLMN yNpaBneHua fBUraTenem.

AKTMBM3aLMA perynatopa CKOpOCTU. 1-00 Pexxum [1] CK-CTb, 3aMKH.KOHT.
KOH¢pu2ypuposaHus

Bbl6op MpuHUMMa ynpasneHns ABuraTenem. 1-01 MpuHumn [3] Flux c OC ot pgurar.
ynpasfeHns
ABuratenem

5) BoinonHute KoHUryprpoBaHve 1 macltabupoBaHue 3afaHna 4nA perynatopa CKOpoCTy.

BblbepurTe aHaNoOroBblii BXOA 53 B KauecTBe MCTOYHUKA 3-15 NcTOoUHMK He tpebyeTtca (no ymonuanumio).
3afaHunA. 3apaHuA 1
MacwrabupyiitTe aHanorosblin Bxog 53 Ha AmMana3oH ot 0 [6-1* He tpebyetca (no ymonuanumio).

06/muH (0 B) go 1500 o6/muH (10 B).

6) BbinonHute KoHGMryprpoBaHue curHana sHkogepa HTL 24 B B KauecTBe 06paTHOI CBA3MN ANA ynpasneHUs aBuratenem v

perynmpoBaHuAa CKOpPOCTU.

YcTaHOBUTE B KayecTBe BXOAOB 3HKogepa HTL undposbie | 5-14 Knemma 32, [0] He ncnonb3yetca (No ymonyaHwmio).
Bxogbl 32 n 33. undposol Bxogq
5-15 Knemma 33,
undposol Bxogq

B kauyecTBe MCTOYHMKa CMrHana obpaTHON CBA3MN 1-02 Flux- He tpebyetca (no ymonuanumio).
nBuratensa Bblbepute Knemmbl 32/33. ncrouHuk OC

nBuratens
B kauecTBe MCTOYHMKa curHana obpaTtHon ceasm MUI- 7-00 Uct.curn.0C He tpebyetca (no ymonuaHumio).
perynatopa ckopocTtu Bblibepute Knemmbl 32/33. NWA-per.ckop.

7) Hactpowite napametpbl MUA-perynatopa ckopocTu.

Bocnonb3yiiTech ykasaHuAMK MO HacTporike (npwu 7-0% CM. NprBeAeHHble yKa3aHuA.
HeoOXOAVMMOCTY) MAN NPON3BEANTE HACTPOWKY BPYUHYIO.

8) CoxpaHute nsmeHeHus. Mpoueaypa 3aBepLueHa.

CoxpaHuTe yCTaHOBNIEHHbIE 3HAYEHNA NapameTpoB B 0-50 Konuposaxue |[1] Bce B LCP
namatn LCP c LCP

Ta6nuua 3.3 MNopAgok NporpaMMMpPOBaHMA
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OcCHOBHble npnHUunbl pa60TbI PyKOBOACTBO Nno NPOeKTNpoBaHnioO

3.6.6.2 Hactpownka NNJ-perynatopa ckopoctu

an/IBEHEHHbIe HXe yKa3aHuA no HaCTpOVIKe OTHOCATCA K NCNOJIb30BaHMNIO OQHOIo 13 NPUHUMNOB ynpaBneHnA Asuratenem c
NOMOLLbIO MAarHUTHOrO NMNOTOKa B NPMMeHeHUAX, roe Harpyska B OCHOBHOM MHEPLUMOHHa (TpeHme Marno).

3HaueHune 30-83 Ycun-e npnpuy. 38.[IM-pe2. ck-cmu 3aBUCUT OT CYMMapHOro MOMEHTa MHepLUMW ABUraTena u Harpysku, npum
3TOM BblOpaHHYIO WNPUHY MONOCHI MOXHO BbIUMCANTL MO crepyiowein Gopmyne:

CyMMapHbIii MOMEHT UHEPLNN ’I(/'MZI x nap.. 1-25
flap.. 1 -20 x 9550

YBEJOMJIEHU

MNapameTp 7-20 MowHocme 0suzamens [KBm] npefctaBnsAeT cob6oii MowHOCTb ABuUratensa B KBT (1. e. B popmyny cnepyet
nopctaButb 4 KBT Bmecto 4000 BT).

x [Monoca vacror [paa | c

Ha npakTuke 3HaueHve WXpUHbI Nonockl coctaBnaeT 20 pag/c. [poBepbTe pe3ynbTaT BblUMCIEHNA NapameTpa
7-02 Ycun.nponopuy.38eHa M-pezynam.ckop no nprBefeHHON HXe popmMyne (ecim ncnonb3yetca obpaTHas CBA3b C
BbICOKUM pa3peLLeHNEeM, Harprmep Yepes CYHYCHO-KOCKHYCHbIV Npeobpa3oBaTtesnb, 3TOro He Tpebyetca):

0.01 x 4 x Paspewaroiyas cnocobHocTs 3ukoz€epa x flap.. 7—06
2 xT

Map.. 7—02 MAKC. = X MaKc. ny/siscaumns kpyTaLero MoMeHTa [%)

PekomeHayembIM HauyanbHbIM 3HaYeHVeM Ana napametpa 7-06 MMocm.ap.cpunem.Hux.qacm.l1M[]-pea.ckop. AaBnaeTca 5 mc
(MeHblUee paspelleHre 3HKOAEPa Bbi3blBaeT H6onee NHTEHCKBHYO GunbTpaumio). O6bIUHO NPUEMIEMOI BETMUNHOW
MaKCMMasnbHOM Nyfbcaunn KpyTALero momeHTa cumtaetca 3 %. [InA MHKpPeMeHTHbIX SHKOAEPOB pa3pelleHune onpeaenseTca
nmbo B napametpe 5-70 Knemmeoi 32/33, yucino umn. Ha o6. (HTL, 24 B Ha cTaHgapTHOM npeobpa3oBaTenie YacToThl), 60 B
napametpe 17-11 PaspeweHue (no3uyuu/06) (TTJ1, 5 B Ha gononHuTenbHOM ycTporctee MCB102).

O6bIYHO NPaKTUYeCKM MPUTOLHbIA MaKCMMalbHbIA Npeaen napameTpa 7-02 Ycun.nponopu.38eHa [MU/]-peaynam.ckop
onpepensAeTca paspeLleHreM SHKOAePa 1 NMOCTOAHHON BpemeHn ¢unbTpa obpaTHON CBA3W, OAHAKO B AAHHOM NPYMEHEHUN
apyrve ¢pakTopbl MOryT OrpaHMunTb napameTpa 7-02 Ycun.nponopuy.3geHa M[-peeynam.ckop 6onee HU3KMM 3HaueHMEM.

YT0o6bI CBECTM K MUHUMYMY MepeperynupoBaHue, napametp 7-03 [TocmosaHH.uHmezp-a [M/]-peaynsam.ckop. MOXHO YCTaHOBUTb
paBHbIM NPUGN3NTENBHO 2,5 C (3aBUCUT OT NPUMEHEHNS).

Jo Tex nop, Noka He 6yayT HacTPOEeHbl BCe OCTallbHble NapaMeTpbl, NapameTtp 7-04 [TocmosAHH.Oupp-a V[-peeynam. ckop.
JonxeH ObITb ycTaHOBNEH Ha «0». Ecnv Heobxoaumo, 3aBepLunTe HaCTPOWKY SKCNEPUMEHTaMM C ManbiMy NPUpPaLLeHUAMN
STOWN YCTaHOBKMN.

3.6.6.3 MNJ-perynatop npouecca

MUA-perynatop npouecca MOXeT NCMONb30BaTbCS AN PErYIMPOBAaHUA NPUKIAAHbIX NapamMeTpoB, KOTOpble MOTyT
N3MepATbCA LaTUMKOM (Hanprmep, JaTUMKOM [aBeHUs, TeMNepaTypbl, pacXxoAa) U KOppPeKTMPOBaTbCA MOAKITUYEHHbIM
ABUraTesiem C NOMOLLbIO HACOCa, BEHTUATOPA UMK MHbIM CMOCOGOM.

B Tabnuya 3.4 nokasaHbl KOHOUrypaumm peryinpoBaHuns, B KOTOPbIX BO3MOXHO perynunpoBaHue npouecca. Ecnu
NCMOoNb3yeTCA MPUHLUMN BEKTOPHOrO PerynnupoBaHna ABUraTensa ¢ MoMoLlbio MarHUTHOrO MOTOKa, HEOBXOAMMO TaKKe
npoun3BecTn HacTpoiky napameTtpos MNO-perynatopa ckopoct. O6nactn AencTBuA perynatopa CKOPOCTH yKa3aHbl B
2nasa 3.6 Cpedcmeaa ynpasneHus.

1-00 Pexxum KoHurypupoBanus | 1-01 MpuHUuMn ynpaBneHus aBuratenem

u/f VV(CPlus Flux 6e3 paTumnka Flux c OC ot gBurar.

[3] Mpouecc He pencreyet Mpouecc Mpouecc n ckopocTtb Mpouecc n ckopocTb

Ta6nuua 3.4 KoHdurypauun ynpasneHus ¢ ynpasneHueM npoLeccom

YBEJOMJIEHU

MUA-perynaTop npouecca MoXeT paboTaTb NPy 3HAYEHMAX MapPamMeTPOB, YCTAaHOBNIEHHbIX MO YMONYaHUIO; TEM He MeHee,
HacTOATENIbHO PeKOMeHAYeTCA NPOBeCTN ONTUMU3ALMIO XapaKTepUCTUK ynpasBneHua cuctemoi. O6a cnocoba
ynpasneHna ABuraTenem C NomoLbio MarHMTHOrO NOTOKa HAMEPEHHO CAenaHbl 3aBUCMMbIMA OT NMPaBUIbHOWM HAaCTPOKN
MUA-perynaTtopa ckopoctu (Ao Hactponku MUA-perynatopa npouecca), UTo6bl peann3oBaTb BCe X BO3MOXKHOCTU.
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OCHOBHbIe NPUHLMMbI PaboTbl

PyKOBOACTBO Nno NPOeKTNpoBaHnioO

Process PID

130BA178.10

P7-38
_Feedforward \100% ~

7 0%

Ref. + @
Handling [ 9 [unit] U

% %
0%
[unit] [speed] Dl

PID Scale to To motor
speed control

~100% ™

*-1
Feedback
Handling | o [unit]

\
\
| \100% |
\ \

009\
P7-30 100% P4-10

normal/inverse Motor speed
direction

PucyHok 3.9 Cxema MUA-perynatopa npouecca

B Tabnuua 3.5 npvBefeHbl CBOAHbIE CBEAEHUA O XapaKTepUCTUKaX, HaCcTpanBaeMblX AnA ynpasneHnA npoueccom.

MNapameTp

OnucaHve GyHKuMN

7-20 Wctounmk OC 1 ana ynp. npoLeccom

BbibepuTe UCTOYHMK (@ UMEHHO aHaNoroBbI NN MMMYNbCHBIVA BXOA), OT KOToporo byget
noctynatb curHan obpatHon ceAsu ana MNA-perynatopa npouecca.

7-22 Wctounnk OC 2 ana ynp. npoLeccom

[lononHutenbHaa BO3MOXHOCTb: onpepenuTte, fomkeH au MU-perynatop npotecca
noslyyaTb AOMONHUTENbHBIN CrHan obpaTHom cBA3N (M oTKyAa). Ecnn BbiGpaH
LONOSTHUTENbHBI UCTOYHUK 06paTHON CBA3W, TO Nepen uncrnonb3osaHmem B M-
perynaTope npotecca oba curHana obpaTHON CBA3N CYMMUPYIOTCA.

7-30 Hopm/uHB pex. ynp. NMAO-per.np.

Mpu pexume ynpasnenus [0] HopmansHbil peakunsa perynatopa npoLecca cOCTOUT B
YBEJIMUEHNWN CKOPOCTW BpaLeHusa ABUraTens, ecim nocTynawowuii curHan obpaTHoOm CBA3M
MeHblUe 3aAaHnA. B Takoii xe cuTyauum, Ho B pexume [1] MHgepcHbil, peakumua perynatopa
npoLecca 3aKYaeTcsa B yMeHbLUEHUN Ynicna 060poToB ABUraTens.

7-31 Autunpackpytka NMUA-per. npou,.

Bnaropapsa fencTBuio GyHKUUM aHTUPACKPYTKW, NPV JOCTVXKEHWN Npeaena nnbo no
yacToTe, NGO MO KPYTALLEMY MOMEHTY, YCTaHaBNMBAETCA Takol KO3GPULIMEHT ycuneHus
VHTErprpyioLero 3seHa, KOTOpPbI COOTBETCTBYET PpaKTUUYeCcKon yactote. Tem cambim
NpeAoTBPaLLaeTCA UHTErPYPOBaHME PACcCOrNIacoBaHNA, KOTOPOE HUKOTAA HE MOXET ObITb
CKOMMEHCUPOBAHO MyTEM M3MEHEHUA CKOPOCTW. ITa GYHKLMA MOXKeT ObiTb 3anpeLyeHa
Bblbopom BapuaHTa [0] Bbikn.

7-32 CkopocTb nycka MAA-per.np.

B HEKOTOPbIX MPUMEHEHUAX JOCTUXEHUE TpebyemMoln CKOPOCTW/YCTaBK MOXeT
NPOUCXOAUTb Ha MPOTSKEHUW NPOAO/KATENBHOIO BpeMeHu. B Takux npumeHeHusax 6biio
6bl LlenecoobpasHo yCTaHaBNUBaTb GUKCMPOBAHHYIO CKOPOCTb ABUraTens KOMaHAon
npeobpa3oBaTensa YacToTbl Nepef BKIYEHMEM perynaTopa npouecca. 3To
OCYLLeCTBAAETCA YCTaHOBKOW 3HaueHuAa ckopoctu nycka MUI-perynatopa npouecca B
napametpe 7-32 Ckopocme nycka [-pea.np..

7-33 Mpon.koadd.yc.MNO-per. npou.

Yem Bbile 3TO 3HayeHue, TemM BbICTpee NPOUCXOANT perynupoBaHme. OfHAKO CIMLIKOM
6osblIOe 3HAaYeHNe CNOCOOHO MPUBECTU K aBTOKONEBaHWAM.

7-34 Nocr. spem. nnterp.fMiA-per. npodu.

Wcknioyaet CTaTU4YeCKyo OLIJI/I6Ky CKopocCTn. Yem HmXKe 3HaueHue, Tem 6bICTp€e peakuyunAa.
O,El,HaKO C/IMLLKOM MaJioe 3HayeHue CrnocobHo npuBecTn K aBTOKONIEGAHUAM.

7-35 MocTosiHHaA Bpem.andd.NO-per. npou.

O6ecneuriBaeT KO3GOULMEHT yCHneHUs, MPONOPLIMOHANbHBIN CKOPOCTV U3MEHEHMA
curHana obpaTHoOM CBA3W. YCTaHOBKA 3TOro rMapameTpa Ha Hynb OTKMouaeT
anddepeHumpyollee 3BeHO.
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MapameTp OnucaHune pyHKUUN
7-36 MY uenun gudod.NUA-per.np. B cnyuyae 6bICTPbIX M3MEHEHWI 3aaHUA N CUrHana ob6pPaTHOW CBA3M B JaHHOM

NPUMEHEeHUN, YTO MPVBOANT K PE3KOMY M3MEHEHUIO PacCornacoBaHus, AeicTBre
anddepeHLMpytoLLero 3seHa MOXeET CTaTb Npeobnajaolym. 3To OGBACHAETCA TeM, UTO
anddepeHUMpytolLiee 3BeHO pearnpyeT Ha N3MEHeH)s PaccornacoBaHus. Yem bobicTpee
M3MEHAETCA PaccornacoBaHue, Tem 6onblue 6yaet KoadduULMeHT ycuneHus
anddepeHumpyowero 3seHa. TakuMm 06pa3om, KOIGOULIMEHT ycuneHns
anddepeHLMpytoLLero 3seHa MOXET ObiTb OFpaHNYeH TakuM 06pa3oM, YTo6bl NOCTOAHHAA
BpemeHU anddepeHUrpyroLLero 3seHa Morna 6biTb YCTaHOBNEHA Ha 3HaueHue,
COOTBETCTBYIOLIEE MEANIEHHBIM N3MEHEHNAM.

7-38 Koadod.np.c.NMA-per.np B npriMmeHeHusx, rae MeeTca 3HaunTenbHasA (M NPUONM3NTENBbHO NIMHEHAA) Koppenaums
Mexay 3afiaHviem npouecca U CKOPOCTbio ABUraTens, Heo6XoANMON ANA [OCTUKEHUA
TaKoro 3ajjlaHns, BO3MOXHO UCMONb30BaHUe Ko3dpduLumeHTa NpAaMon CBA3N ANA yyJlleHns

OVHamnueckmx xapaktepuctuk MUA-perynatopa npouecca.

5-54 Moct.Bpemenn umn.punbtpa N°29 Ecnn B curHane obpaTHoi CBA3M MO TOKY/HaNPAXEHWIO NPUCYTCTBYIOT KonebaHua, ux
(UMNYNbCH. Knemma 29), MOXXHO YMEHbLINTb C NMOMOLLbI0 GUNbTPa HUNKHUX YacTOT. ITa NMOCTOAHHAA BPeMeH

5-59 MocT.BpemeHn umnynbcH. prunbTpa N233 | cooTBeTCTBYeT NpeAenbHON CKOPOCTY MyfbCaluid, MOABNAWMXCA B CUrHane obpaTHomn

(MMNynbcH. kKnemma 33), CBA3N.

6-16 Knemma 53,noctosiHH.BpemeHn dunbTpa |Mpumep. Ecnn GrunbTp HMXKHUX YacTOT ycTaHOBMEH Ha 0,1 ¢, mpeaenbHas CKOPOCTb
(aHanor. knemma 53), cocTtaBuT 10 pag/c (BenuuuHa, obpatHasa 0,1 c), uto cootetcTyeT (10/2 x 1)) = 1,6 Tu. 3T0
6-26 Knemma 54, noct. BpemeHun ¢punbTpa 03HauaeT, YTo GUIbTP NOAABIAET BCE CUTHasbl TOKa/HamNpPsXKeHUsA, KOTOpble N3MEHATCA C
(aHanor. kKnemma 54) yactoToi bonee 1,6 KonebaHuii B ceKyHay. YnpaBneHue BbINONHAETCA TOMbKO CUrHanom

6-36 Knemma X30/11, nocTt. BpemeHn ¢unbTpa |0bpaTHOI CBA3M, KOTOPbIV M3MEHAETCA C YacToTol (CKopocTbio) meHee 1,6 M.
6-46 Knemma X30/12, noct. BpemeHn ¢unbTpa | OUnbTp HUXKHMX YacTOT y/yyllaeT XapakTeprCTKN YCTaHOBUBLLETOCA PeXnma, HO BbI6op
35-46 Term. X48/2 Filter Time Constant CINLWKOM 6ONbLIOW NOCTOAHHON BpeMeHN ¢unbTpa yXyALwaeT ArHaMnyecKmne

xapakrepuctuku NMUA-perynatopa npouecca.

Ta6nuua 3.5 MapameTpbl, OTHOCAWMECA K PErynnpoBaHuio npouecca:

3.6.6.4 PacwmpeHnHbin NUA-perynatop

PaciumpeHHble napametpbl MN-perynuposaHus cm. B Pykogsodcmae no npozpammuposaHuto VLT® AutomationDrive
FC 301/FC 302.

3.6.7 BHyTpeHHee ynpasneHvie TOKOM B pexume VVCPIUs

Korga Tok aBuratensa/MOMEHT NpeBblaeT NPefenbHbI KPYTALWNA MOMEHT, YCTaHOBNEHHbIN B 4-16 JJgueamesnbH.pexum ¢
02paHuy. MomeHmd, 4-17 [eHepamopH.pexum ¢ oepaHuy.momeHma v 4-18 lpedesn no MoKy, BKIOUAETCA BCTPOEHHDII
perynaTop npepenbHOro Toka.

Korga npeobpa3zoBaTenb 4acTOTbl AOCTUrAeT NpeAena no TOKy B ABUraTe/lbHOM PeXUMe UM B PEreHEPATVBHOM PEXIMME, OH
CTPEMUTCS KaK MOXHO CKOpEe CHU3UTb TOK HUXKE YCTAHOBJIEHHbIX NPefenioB AfiA MOMeHTa 6e3 notepu ynpasneHus
neKTpoaBMraTenem.

3.6.8 MectHoe (Hand On) n gncraHuymoHHoe (Auto On) ynpaBneHue

MpeobpasoBaTenb YaCTOTbl MOXET YNPABAATLCA BPYYHYIO C NaHenn MectHoro ynpasneHusa (LCP) nnm agnctaHUMOHHO Yepes
aHanorosble 1 LdpOoBble BXOAbI U NO NOC/efoBaTeNbHON WrHe. Ecnn pa3spelweHo B napametpax 0-40 KHonka [Hand on] Ha
LCP, 0-41 Knonka [Off] Ha MITY, 0-42 KHonka [Auto on] Ha MITY v 0-43 KHonka [Reset] Ha LCP, 3anyckaTb 1 OCTaHaBN1BaTh
npeobpa3soBaTenb YacTOTbl MOXXHO C MOMOLbo KHomnoK Ha LCP [Hand On] (PyuHoir nyck) u [Off] (Bbikn.). ABapuiiHan
CUrHanmu3auma MoxeT cbpacbiBaTbcA ¢ momoLlbto KHonku [Reset] (COpoc). Mocne HaxaTna kKHonku [Hand On] (PyuyHoit nyck)
npeobpasoBaTesib YacTOTbl MEPEXOAUT B PEXMM PYUYHOrO YNPaBAeHNA U OTCIEXMBAET (MO YMOMYaHMIO) MECTHOE 3aflaHue,
KOTOpOe MOKHO YCTaHaB/MBaTb, NOMIb3YACb HAaBUraLMOHHbIMM KHOMKamu Ha LCP.
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Mocne HaxaTna kHonku [Auto On] (ABTOMaTMUECKUI MYCK)
npeo6pa3oBaTesib YacTOTbl NMEPEXOAUT B aBTOMATUUECKNIA
pexnm 1 oTcnexmBaeT (N0 yMONYaHUIO) ANCTaHUMOHHOE
3afjlaHve. B 3Tom pexume MOXHO ynpasnaTb
npeo6pa3oBaTesieM YacToTbl C MOMOLLbIO LGPOBbIX
BXOAOB 1 MO Pa3fINyHbIM NOCNeA0BaTENbHbIM KaHanam
ceasun (RS-485, USB vnn no gononHutenbHom
nepndoepuiiHon WwrHe). JononHUTenbHble CBeieHNa O
nycKe, OCTaHOBE, 3MEHEHMUN CKOPOCTM, HAaCcTPOMKax
napameTpoB 1 T. A. NPUBEAEHbI B ONUCAHWK Tpynn

napameTpoB 5-1* Ljugpossie 8xo0bl n 8-5* Ljugpposoe/lLluHa.

130BP046.10

(I (I (I
PucyHok 3.10 KHonku ynpasneHus

AKTMBHOe 3afiaHue 1 peXxum KoHGUrypmpoBaHus

AKTUBHbIM MOXET 6bITb MECTHOE WM AUCTAHLMOHHOE
3afjaHvie.

MecTHoe 3apaH1e MOXHO BblOpaTb At MOCTOAHHOIO
MNCNONb30BaHMA C NOMOLLbIO0 3HauYeHuA [2] MecmHoe B
napametpe 3-13 Mecmo 3adaHus.

[nA NoCTOAHHOro NCNONb30BaHWA ANCTAHLUMOHHOTO
3aflaHnA yCTaHOBUTe 3HaveHwue [1] JucmaHyuoHHoe. Mpu
Bbl6ope [0] C8a3aHHOE PyyH/ABmo (No ymonyaHuio) Mecto
3a/laHVA 3aBUCUT OT BKIIIOYEHHOTO PeXUMa (Py4yHOro unm
aBTOMaTNYeCKOro).

P 1-05 P 100
Local Configuration 2
configuration mode E
mode | =
fffffff 2
[ | Speed open/ -
| | closed loop
! \
| Scale to
\ RPMor [
| | Hz
! \
\
Local
[ Torque
reference Local
ref.
;cale to >
m
Scale to
process [
unit
Process
closed loop
PucyHok 3.12 Pexxum KoHdurypuposaHusa
KHnonku [Hand On] 3-13 Mecto AKTUBHOE
(PyuHoui nyck) [Auto 3ajlaHuA 3afjlaHune
On] (ABTOMaTMuecKunin
nycK)
PyuH. CeasaHHoe PyuH/ |MecTHoe
ABTO
Hand (PyuH.) = Off CBazaHHoe PyuH/ |MecTHoe
(Bbikn.) ABTO
ABTO CsasaHHoe PyuH/ |[uctaHumoHHoe
ABTO
Auto (Asto) = Off CsasaHHoe PyuH/ |[uctaHumoHHoe
(Bbikn.) ABTO
Bce KHOMKwM MecTHOE MecTHOE
Bce kKHonku OncrtaHunoHHoe [OuncTaHumoHHoe

&
Remote N 3
reference <
o
m
Remote
Auto mode
Linked to hand/auto Reference
Hand mode Local
Local

reference

LCP Hand oo

and on, Reference site
off and auto
on keys

PucyHok 3.11 AKTnBHOe 3ajlaHune

Tabnuua 3.6 YcnoBuA gnsa akTMBUPOBaHUA

MeCTHOrO/FIVICTaHLWIOHHOFO 3afaHunA

Map. 71-00 Pexxum KoHgu2ypuposaHusa onpepenset
MCNonb3yemMbl MPUHLMN YNPaBAeHUA NPUIOXeHnem

(T. e. perynMpoBaHme CKOpPOCTU, KPYTALLEro MOMEeHTa 1nn
perynmpoBaHue TeEXHONOMMYeCcKoro npouecca), ecim
BK/IOYEHO AMCTAHLMOHHOE 3aaaHue. Map. 7-05 KoHgue.
pexuma MecmHozo ynp. onpefensaet 1Ucnosb3yembii
NPUHUMN yNpaBieHna NpUNoKeHneMm, eciv BKIOYEHO
MecTHoe 3agaHune. OQHO 13 HUX BKITIOUEHO BCerga, Ho oba
3aflaH1A He MOryT ObITb aKTUBHbI OJHOBPEMEHHO.
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3.7 ®opmupoBaHMe 3aaaHnA

3.7.1 3agaHuAa

AHanoroBoe 3agaHue

Ha Bxof 53 wnn 54 noctynaet aHanorosbin curHan. B
KauecTBe CMrHana ucrnonb3yetca nubo HanpsxeHve 0-10 B
(FC 301 n FC 302), nnbo HanpsaxxeHue ot -10 o +10 B

(FC 302). CurHan Toka moxeT 6b1Tb 0-20 MA nnu 4-20 mMA.

[BonuyHoe 3ajaHune
CvrHan, nepefiaBaemblii Ha NOPT NOC/IefOBaTENbHOW CBA3N
RS 485 (knemmbl 68-69).

MNpepycraHoBneHHOe 3afjaHue

MNpepBapuTenbHO YCTAaHOBNEHHOE 3aflaHne, 3HaYeHne
KOTOPOro MOXeT HaxoauTbcA B AmanasoHe ot -100 go
+100 % oT gnana3soHa 3agaHus. MNpeaycmoTpeH BbI6op
BOCbMV MPefyCTaHOBNIEHHbIX 3afjaHuin yepes undposble
BXOJbl.

MmnynbcHoe 3apaHne

MmnynbcHoe 3agaHune, nocTynawollee Ha knemmy 29 unm 33,
Bbl6paHHoe B 5-13 Knemma 29, yugposoti 8xo0 vnm

5-15 Knemma 33, yugpposoli 8xo0, [32] imnynecHsll 8x00.
MacwTabupoBaHve BbINOMHAEGTCA C MOMOLLbIO TPYMMbl
napameTpoB 5-5* MimnynecHbil 8x00.

Refmax

OnpepensaeT 3aBUCMMOCTb MeXAy BXOAHbIM 3aAaHunem npu
100 % OT 3HauyeHWs NONHON WKanbl (06bIyHO 10 B, 20 MA)
1 pe3ynbTupylowmm 3agaHnem. MakcumanbHoe 3HayeHne

3afjaHnA ycTaHaBnmBaeTca B 3-03 MakcumansHoe 3adaHue.

Refmin

OnpepensaeT 3aBUCUMOCTb MeXy BXOAHbIM 3afaHunem npu
3HaueHun 0 % (06b1yHO 0 B, 0 MA, 4 MA) 1
pe3ynbTupylowmum 3agaHnem. MuHumanbHoe 3HayeHne
3aflaHnA ycTaHaBnuBaeTca B 3-02 MuH. 3a0aHue.

MecTtHoe 3apaHne

MecTHOe 3apaHne akTMBHO, Koraa npeobpasoBaTenb
yacToTbl paboTaeT B pexrMe pyyHOro yrnpaeneHus nocne
Haxatua kHonku [Hand On] (PyuHoir nyck). Ana HacTpolikm
3alaHVA NCNONb3yWTe KHOMKW Hasuraumu [A]/[Y] n [<1/[>].
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OncTtaHUMoHHOe 3afjlaHue
Cuctema GoOpMMpPOBaHUA 3afaHnA 41A BblUNCIEHNA OUCTAHLUMOHHOrO 3aAaHunA noKasaHa Ha PucyHok 3.13.
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\
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PucyHok 3.13 [iuctaHynoHHoe 3agaHne
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OuncTaHUMOHHOE 3alaHNe paccYMTbiBaeTCA OAUNH pa3 ans

Ka)Koro MHTepBasna CKaHUPOBaHUA N U3HaYaJIbHO

COAEepPXUT ABa BXOAALMX CUrHaNa 3ajaHusl.

1. X (Tekywee 3agaHue): cymma (cm. nap.

3-04 ®yHKYuUA 3a0aHUA) RO YeTblpeX BblGpaHHbIX
BHELWHNX 3aAaHui, BKOYas niobble KomOrHaumm
(onpepenaemble yctaHoBKow nap. 3-15 MicmoyHuk
3a0aHus 1, 3-16 icmoyHuk 3a0aHus 2 n
3-17 icmoyHuk 3a0aHus 3) n3 GUKCUPOBAHHbIX
npeaycTaHOBNEHHbIX 3agaHun (nap.
3-10 lNpedycmaHosneHHoe 3adaHue), NepemMeHHbIX
aHanoroBbiX 3aflaHU, NePEeMEHHbIX ANCKPETHbIX
UMMYNbCHBIX 3afjaHNin Ha UMGPOBBIX BXOAAX U
pasnnUHbIX 3aaHuiA, NOCTYNaloLWmx No
nocnefoBaTeNbHOW WKHE, U3MEPEHHDBIX B
COOTBETCTBYOLUX eAnHMLAX YNpaBieHuns
npeobpasosatenem yactotbl ([[u], [06/MuH], [H-m]
nT. 4.

2. Y (oTHOCWTeNnbHOE 3aAaHue): CyMMa OAHOro
dUKcMpoBaHHOro NpeaycTaHOBNEHHOrO 3aaHunsA
(nap. 3-14 lpedycmatrosn. omHocumesbHoe
3a0aHue) N OQHOro NepeMeHHOro aHanoroBoro
3apaHua (nap. 3-18 MlcmoyHUK omH.
macwmabuposaHus 3a0aHus) B [%].

[lBa TMNa 3ajaHnA Ha BXoAe CyMMMPYIOTCA MO crefyloLei
dopmyne: inctaHumoHHoe 3apaHue = X + X * Y / 100 %.
Ecnu oTHOoCKTenbHOe 3aiaHne He UCMosb3yeTcs,
Heob6xo4MMO YCTaHOBUTb AnA napameTpa 3-18 MicmoyHuk
OMH. MacwmabuposaHusa 3a0aHus 3HauyeHue [0] He
ucnonb3yemcs, a ana napametpa 3-14 [pedycmaHosn.
OomHocumesbHoe 3a0dHue — 3HauyeHune 0 %. O6e GpyHKUMM
— ysenuyeHue/yMeHbWweHUe 3d0aHUA N GuKcayus 3a0aHus
— MOTYT aKTUBMU3MPOBATbCA C MOMOLLbIO LIMPPOBbIX
BXOZOB NpeobpasoBaTena yactotbl. OnncaHne GyHKUMN 1
napameTpoB MOXHO HalTu B Pykosodcmee no
npo2pammuposaHuro.

MacwTrabupoBaHve aHanoroBbIxX 3aaHnii ONUCbIBaeTCA
rpynnamu napametpos 6-1* AHanozoseili 8x00 1 n 6-2*
AHasnozo08bIl 8x00 2, a MaclwTabpoBaHMe MMMYNbCHbIX
3aflaHu Ha UM$pPOBbIX BXOAAX — rpynnoi napameTpos
5-5*% ImnynecHeil 8x00.

Mpepenbl 1 AranasoHbl 3aAaHUN YCTaHaBAVBAKOTCA B
rpynne napameTtpos 3-0% [Ipedesisl 3a0aHus.

3.7.2 lpepgennbl 3agaHnA

CoueTaHue napametpoB 3-00 Juana3oH 3a0aHus, 3-02 MuH.
3a0aHue v 3-03 MakcumaneHoe 3adaHue onpeaenset
JONYCTMMbIN AManasoH Ana CyMMbl BCeX 3ajaHui. JTa
CyMMa 3afaHuiA Mpu HeO6XoANMOCTU GUKCMpYyeTCs.
3aBMCUMOCTb Mexay pe3ynbTUPYIOWUM 3agaHnem (nocne
duKcaumm) n cymmon Bcex 3apaHnii MokasaHa Ha

PucyHok 3.14.

P 3-00 Reference Range= [0] Min-Max o
Q‘I
0
Resulting reference <
3
m
P 3-03
Forward
P 3-02
Sum of all
P3-02 references
Reverse
-P 3-03
PucyHokK 3.14 3aBUCMMOCTb MeXxay pe3ynbTupylowmm
3aflaHeM 1 CYMMOIA BCEX 3afaHuii
o
P 3-00 Reference Range =[1]-Max-Max "
0
Resulting reference 3
A @
P 3-03
Sum of all
references
-P3-03

PucyHok 3.15 Pe3synbTupyioulee 3agaHune
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Ona napametpa 3-02 MuH. 3a0aHue Henb3s YCTaHOBUTb
3HaueHne MeHblue, yem 0, ecnu gna 1-00 Pexxum
KOHu2ypuposaHus He yCcTaHOBNEHO 3HaueHue [3] lpoyecc.
B 3TOM cnyyae 3aBUCMMOCTb MeXAy pe3yNbTUpYIoLWmnm
3agaHvem (nocne dukcaumm) n CyMMON BCeX 3afaHuin
MUMeeT Buf, NOKasaHHbIA Ha PucyHok 3.16.

P 3-00 Reference Range= [0] Min to Max

Resulting reference

130BA186.11

P 3-03

Sum of all

P3-02 references

PucyHok 3.16 Cymma Bcex 3apjaHuil npu napametpe
1-00 Pexxum KoHgpu2ypuposaHus co 3HaueHuem [3] poyecc

3.7.3 MacwTtabupoBaHue npeaBapuTesibHoO
YCTaHOBJIEHHbIX 3aaHU 1 3aJaHuI
ANA WWHbI

MNpepBapuTenbHO ycTaHaBAMBaeMble 3agaHnA
MacwTabupyloTca No cneayowmm npasunam:
. Korga napametp 3-00 Juana3oH 3a0aHus nmeet

3HaveHune [0] MuH - Makc: 0 % — 3afaHune paBHO
0 [ea. usm.], roe MoxeT ncnonb3oBaTbca noban
efvHuua n3mepeHna (06/mMmuH, m/c, 6ap 1 T. n.).
100 % — 3apaHMe paBHO MaKCMMasbHOWN
abcontoTHoN BennuunHe (3-03 MakcumansHoe
3a0aHue), MMHMMasIbHOWM abCoNOTHOWN BeNMUYnHe
(3-02 MuH. 3a0aHue).

° Korga napametp 3-00 Juana3oH 3adaHus nveet
3HaveHue [1] -Makc - +Makc: 0 % — 3agaHue
pasHo O [eq. namep.]; -100 % — 3apaHne paBHO -
Makc; 100 % — 3agaHune paBHO Makc.

3apaHuve no WyHe MacliTabupyeTtca no cnegyowmnm
npasunam:

. Korga napametp 3-00 Juana3oH 3ad0aHus nmeet
3HayeHune [0] MuH - MaKc, 4To6bl MONyunThL
MaKC/MasbHOe paspeLleHmne Mo 3ajaHunio Ana
LUMHbI, NCNONb3yeTCA cregyioliee
MacwTabmpoBaHue Ha WuHe: 0 % — 3apaHuve
paBHO MuH., a 100 % — 3agaHue paBHO Makc.

. Korpa napametp 3-00 Juana3oH 3a0aHus nmeet
3HaueHune [1] -Makc - +Makc: -100 % — 3agaHue
paBHo -Makc.; 100 % — 3agaHue paBHO Makc.

3.7.4 MacwTabupoBaHue 3aaaHuni 1
curHanos OC Ha aHanorosom u
MUMMNYNbCHOM BXOJax

3apaHua 1 curHanbl 06paTHom CBA3M MacwTabumpyioTca ¢
aHanoroBbix 1 LMppPOBbIX BXOLOB OAUHAKOBO.
EQVHCTBEHHBIM pa3nuumem ABNSETCA TO, UTO 3aaHusA Bbille
WM HUXKe 3aaHHbIX MUHMMAJIbHBIX Y1 MAaKCUMaNbHbIX
«KOHEYHbIX ToueK» (P1 1 P2 Ha PucyHok 3.17) dukcupytotcs,
a curHan obpaTHOW CBA3M BbILIE WIIM HMXKE STUX TOUEK He
dukcnpyetca.

Resource output 2
(RPM) §
<
o
o
«
High reference/feedback 1500 - P2
value
Resource
Terminal X low s input
| | | |
[ [ [ [
-10 -6 8 10 (V)
Terminal X
ig
P1
-600 —— Low reference/feedback value
-1500 —

PucyHok 3.17 MacwrtabupoBaHue 3agaHuil u curHanos OC Ha

AHaNnoroBom n nmnysibCHOM Bxopgax

Resource output
(RPM)

130BA182.10

High reference/feedback 1500 - P2
value

Terminal X low Resource
input
— : —
-10 -6 8 10 (V)
Terminal X
high

-600 —— Low reference/feedback value

-1500 —+

PucyHok 3.18 MacwtabupoBaHue 3afjaH1A Ha Bbixoae
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PyKOBOACTBO Nno NPOeKTNpoBaHnioO

3.7.5 30Ha HeuyBCTBUTENIBHOCTU OKOMO
Hyns

B HekoTOpbIx cnyyasax 3agaHue (a n3pegka v cUrHan
obpaTHoI CBA3M) AOMKHO UMETb 30HY HEUYBCTBUTENBHOCTA
OKOJI0 HyNeBOV TOUKM (UTOObI 06eCneunTb OCTaHOB
MalUMHbI, KOr4a 3afaHne HaxOAWUTCA KOKOJIO HyNs»).

YTo6bl BBECTU B AEACTBME 30HY HEUYBCTBUTENBHOCTU 1
YyCTaHOBUTb ee pasmep, Heo6XoAMMO NPUMEHUTb
cnepylolme HaCcTponKK:
° 3HayeHne NMbo MUHMMaNbHOro, NMbo
MaKCMMasbHOro 3aflaHusi JOMMKHO ObITb PaBHO
Hynto. ViHbimmn cnosamu, P1 nnu P2 ponxHbl
HaxoauTbcA Ha ocn X Ha PucyHok 3.19.

. Mpu 3TomM 06e TouKK, onpegensiowme KpuByio
MacWTabnpoBaHWs, HAXOAATCA B OAHOM
KBagpaHTe.

Pasmep 30Hbl HEYYBCTBUTENBHOCTU onpefenAaeTca nméo

Toukow P1, nnbo Toukol P2, Kak noka3aHo Ha PucyHok 3.19.

Quadrant 2 Resource output Quadrant 1

(RPM)

130BA179.10

Hi?h reference/feedback 1500 -
value

Resource

Lgmereference/feedback ol p1 input
| |
I 1 1
1 6 10 )
Terminal X Terminal X
ow ig
7 -1500 —
/
Quadrant 3 Quadrant 4

PucyHoK 3.19 30Ha HeYyBCTBUTENbHOCTMN

Quadrant 2 Resource output Quadrant 1 2
(RPM) 8
\ 5
N 1500 7
\
_| Low reference/feedback
value
High reference/feedback Resource
value P2 o input
— \ 1 —
-0 -6 -1 1 6 10
Terminal X Terminal X
low ig
\
-1500 — \
\
Quadrant 3 Quadrant 4

PucyHok 3.20 O6paTHasi 30Ha HeYyBCTBUTENIbHOCTU

Takum 06pa3om, KOHeUYHas ToUKa 3afaHus

P1 = (0 B, 0 06/M1H) He NPUBOANT K KaKON-NMbO 30He
HeYyBCTBUTENbHOCTU, HO KOHEYHan ToYKa 3afaHus,
Hanpumep P1 = (1 B, 0 06/MVH), BbI3bIBaeT B 3TOM Cilyvae
nosBfeHne 30Hbl HeyyBCTBUTENbHOCTM OT -1 Ao +1 B npwu
YCNOBUU, YTO KOHEeYHasA Touka P2 Haxoautca B KBagpaHTe 1
wnn 4.

MG33BF50
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PyKOBOACTBO Nno NPOeKTNpoBaHnioO

Ha PucyHok 3.21 nokasaHo, Kak GbUKcMpyeTca BXoA 3afaHuna ¢ npegenamu, nexaliyiMn BHYTpY nHTepBana oT MuH. go Makc.

Farametri generall de
referintd:

Domeniu de ref.: Min
Referintd minima: Q RPM {(Q,0%)

Max

Refarintd maximi: 500 RPM {10Q,0%)

Limitat la: -2400%- +200%
(-1000 RPM- +1000 RPM)

motarului:

Parametri generall al

Directie de rot. mokor: Amhbele directii
Limila inlerioard a vikesei de rolakic o molorului: 0 RPM

Lirmita superioard a vitezei de rotatie a rmotorului: 200 RPM

Intrare analog. 53 —
Ref., scizutd 0 RPM Referintd ext. N AI]‘;:]()Htm de Limitat la:
inalts 1 Garmi: referinta
Ref. inalta 500 RPM 030/1(0 ) eferinta D%- +L00%
. 3 ons. reduss , A X -
Referinta ext. Tens. ridicatd 10V 100,0% (500 RPM) {0 RPM- +500 RPM)
Absolut
0 RPFM 1V = A
Sursa ext. 1 S
500 RPM 10V Referints »
Gama: .
0,0% {0 RPM) Referinga este scalaté in Gama:
0% ste sc
100,0% {500 RPM) concordantd 0,0% (0 RPM)
cu relerinka min max, 100,0% (500 RPM)
dind o vitezE. 1! )
Randid moart3
RI*EM
500 A
Scald la K
- .. 0t o
vitezd .
\ \
T
v
A
Punct set.
viteza
Gaméi:
Intrare digitala 19 -500 RPM
Intrarc digital'z‘: Svieul  Fard revers. +500 RPM
thalt Reversare
Limiteazd punctul de set. vitezd
in lunck. de vileza min max !
PID Motor‘
\ Gama:
Control
molor = -200 RPM > Motar
+200 RPM

PucyHok 3.21 lMonoxutenbHoe 3ajaHne C 30HOI HeYyBCTBUTENbHOCTY, LdpPOBOI BXoA ANA 3anycKka peBepca
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OcCHOBHble npnHUunbl pa6OTbI PyKOBOACTBO Nno NPOeKTNpoBaHuio

Ha PucyHok 3.22 nokasaHo, Kak BXOf 3aflaHus C Npefenamu, Haxodawmmnca BHe npeaenos -Makc. — +Makc.,, dukcnpyeT Ha
BXOZAX HVPKHUI 1 BEPXHUI Npefenbl nepeq npubaBneHnem K Tekyllemy 3afaHuto. Ha PucyHok 3.22 Takxe NokKasaHo, Ka
TeKyllee 3afaHve GUKcMpyeTcs Ha 3HauyeHus -Makc. — +Makc. nocpefCcTBOM anropmTMa 3afaHus.

130BA100.12 Parametri generali de Paramctrii gcnerali ai
referintad: . moetorului:
Lameniu de ref.: - Max - Max imitat la: -2410%- +200% Dircelie du rol. rmolor:Ambele directii

(-1000 RPM- +1000 RFM)

Limita Inferloard a vitezel de rotatie
a molarului: O RPM

LirmiLa supoerivard a vilezei doe
rotatie a moetarului: 200 REFM

Relerinkd minimid: Fiard imporlantd
Rulerinld maxirmnd: 500 RPM {100,0% }

Intrare analog. 53 —y
Ref. scizutd 0 RPM _,@_’Refermga ext. AIgor:ltrD de Limitat la:
Rel. inallé 500 RPM Gama: referinta 100%- +100%
— Tens. redusd 1V 0,0% (0 RPM) 500 REM- +500 REM
Referints ext. lens, ndicatd 10v 150,0% (750 RPM)
Absolul
O RPM 1V = A
Sursa ext. 1 ———
750 RFM 10V Referinta 1
GEIITI%Z . o
0,0% {0 RFM) Relerinla eske staluld in Gama:
. i o o 72
15Q,0% {750 RPM) concardanta 0,0 /1u(0 RPM)
cu relerinla rriax, dand 100,0% (500 RPM)
o VIitezE, !
Gancld moarla
7504 i

N

v
L 4
Punct set.
viteza
Gama: PRV
Intrarc digitala 19 500 RPM
Intrare digitald L] ScEzut  FArd revers. +500 RFM

Inall Revarsare

Limiteaza punctul de set, viteza
in Funck. de viteza min max.!!!

PID Motor"

Gama:
b1 - 210 RPFM —p4 Motor
+200 RPM

Cantral
mator

PucyHok 3.22 MNonoxutenbHoe 3aAaHue ¢ 30HOW HeyyBCTBUTENbHOCTY, LdpoBoll BXoA ANA 3anycka pesepca. MpaBuna dukcayum
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130BA199.12 Parametri generali de
referinta:

Parametrii generali ai
motorului:

Nomeniu de ref.: -Max - +Max
Referinta minima: Fard importantd
Referintd maximad: LAy RPM (100,0Y%0)

Directie de rot. mator:Ambele directii
Intrarc analog. 53

R Limikta inferinard a vitezei de
rotatie a moraruluiz {1 RPFM
I imita superinara a vitezei de
rotatie & motoruluiz 1500 RFM
Rel. schould 0 RPM :fD_, Referinta ext. N Algaritm de

Roel. inalld +500 RPM Y | Gama: referintd
Tens. redusd 1V -100,0% {-1L002 RPM)
Tens. ridicatd 10V +100,0% (+1000 RPM)
Absolul y 2

-500 RPM -10V
+500 RPM 10V

Referinta ext.

A 4
Referint3

Sursa ext. 1

Cama: Limitat la:
-200% - +200%

-50,0% (-500 RPM}

Gama:

-2000 RPM- 100,0% ( 1000 RFM)
+50,0% (+500 RPM ( :
¢ } +2000 RPM) +100,0% (+1000 REFM)
Limitat la:
-100%- 1 100% Scal3d la
( 1300 RFM
+1000 REM) RPM
Tntrare analag. 54
Ref. scazutd -500 RPFM
Ref. inaltd + 500 RPM 3
Roferints Tens, redusa -10V \
cferinta oxt. Tens. ridicatd 1 10V Befr—!rinta estﬂ_’sr_alata Punct set.
Absolut in r.'ofu.‘urdunLu U viteza
500 RPM -10V raferinta max!!! Gama
- X - o 3 H
1 500 RPM 10V Sursa ext. 2 -1000 RFM
Gamé: +1000 RPM
-50,0% (-500 RPM}
+50,0% {+500 RPM) limiteaz& punctul de set.
vitezd Tn funct. de viteza

min max. !

Fara bandd
moarta

PID MOtOr"

Control

muotor » Motor

PVICyHOK 3.23 3apgaHue B gunanasoHe OT OTPULLATENIbHOFO A0 MONOXUTENbHOro 3Ha4YeHMA C 30HON HeYyBCTBUTENIbHOCTU, 3HAK
onpepensAeT HanpasneHue, ot -Makc. o +Makc.
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Oco6eHHOCTN n3genusa

PyKOBOACTBO no NPOeKTNpoBaHnio

4 OcobeHHOCTU n3penus

4.1 AsTOMaTnueckune pabouvie GbyHKUNN

3TN GYHKLMUM aKTUBHbI Cpasy nocie BKIOUYeHns
npeobpasosartensi YactoTbl. OHY He TpebyioT
NPOrpaMMVPOBAHKA UAN HACTPOWKIN. YUeT Hanuuus STux
GYHKLMIA MOXET MOMOYb NPV ONTUMMU3ALNU KOHCTPYKLMM
CUCTeMbl, @ TaKXKe, BO3MOXKHO, UCKMIOUNTb BBEgeHne
N36bITOYHBIX KOMMOHEHTOB UKW GYHKLMOHANA.

B npeobpa3oBatenie YacTOTbl UMEETCA PAL BCTPOEHHbIX
3alMTHbIX QYHKLWIA, KOTOpble 3aLliMLIalT cam
npeobpasoBartesib U NPUBOAMMbIA UM [BUraTeNb.

4.1.1 3awmTa OT KOPOTKOro 3aMblKaHNA

Oeuratenb (mexdasHoe)

Mpeobpa3oBaTenb YacTOTbl MMEET 3aLYUTY OT KOPOTKOIO
3aMblKaHWA Ha CTOPOHe [ABWraTess, OCHOBAHHYIO Ha
M3MepeHUN ToKa B Kaxkaon n3 Tpex da3 gsuratens uim B
Lienun NoCTOAHHOIO ToKa. KopoTkoe 3amblkaHue Mexay
LBYMA BbIXOAHbIMW da3amyi MPUBOAUT K Neperpyske
MHBEPTOpa Mo TOKy. IHBepTOp OTK/oUaeTcs, Korga ToK
KOPOTKOrO 3aMblKaHWA MpeBbILLAET AONYCTMMOE 3HauYeHve
(aBapuUHbIA curHan 16 — OTKNOYeHKe ¢ 6SIOKNPOBKON).

CtopoHa cetun

MpaBunbHO paboTatownini NpeobpasoBaTenb YacToTh
OrPaHNuYMBAET TOK, KOTOPbI/ OH MOTPEONAET N3 UCTOYHUKA
nuTaHuA. TeM He MeHee, ANA 3alWMTbl Ha Cy4Yall NONOMKM
KOMTMOHeHTa BHYTpY Npeobpa3oBaTtensa YacToTbl
(HeMcnNpaBHOCTb NEPBOW KaTeropuun) pekomeHgyeTca
NCMonb30BaTb NPefoXPaHUTeNn U/nm aBToMaTnyeckme
BbIK/IOYATENIN CO CTOPOHbI MUTaHUA. [loNonHUTENbHYIO
uHoopmaumio cm. B 21asa 9.3 [ModkoyeHue cemu.

YBE/IOMJIEHU.

3710 TpebGoBaHNe ABNAeTCA 06A3aTeNIbHbIM 1A
ob6ecneyeHus cooretcTBus IEC 60364 npu
ceptudunkauum CE nnu coorsetrcteua NEC 2009 npu
ceptudurkauum UL.

Topmo3Hon pesncrop
MpeobpasoBaTenb 4acToTbl 3aLUULLEH OT KOPOTKOrO
3aMblKaHVA B TOPMO3HOM pe3ncTope.

PaspgeneHue Harpysku

[nA 3aWwmThbl WNHBI NOCTOAHHOIO TOKa OT KOPOTKUX
3aMblKaHUI, a Npeobpa3oBaTenell YacToTbl — OT
neperpysku, yCTaHoBMTe NPeAoXPaHNTENN NOCTOAHHOIO
TOKa MocnefoBaTeNlbHO Ha KNeMmax pasgeneHusa Harpysku
BCEX MOAK/OYEHHbIX 610KOB. [JONOAHNTENbHYIO
nHdopmaumio cm. B 21asa 9.6.3 PazdeneHue Hazpy3Ku.

4.1.2 3awmTa OT NpeBbIWEHNA HANPAXKEHNA

MpeBbllweHne HanpAXeHUs, co3aBaeMoe ABUraTesiem
HanpskeHvie B MpOMEeXYTOUHOW Lieny yBennunBaeTcs,
Korga ABuratefib NepexoauT B reHepaToOPHbIN Pexum. 3T
NPOUCXOAUT B CIeAYIOLWMX CyyasiX.

. Harpy3ska packpyuuBaeT gsuratenb (npu
MOCTOAHHOW BbIXOJHOW YacToTe
npeobpasoBarens), T. . Harpy3ka OTAAET SHepPruo
ABUraTento.

. B npouecce 3ameaneHuna (ymeHblUeHMA CKOPOCTK)
npy 60NbWOM MOMEHTE UHepPLUK, HU3KOM TPeHUN
N CSIMIKOM Masio BPeMeHW AnA 3ameffieHns, YTo
HeloCTaTOUYHO AN1A paccenBaHWA SHepruv B BUAe
notepb B NnpeobpasoBaTene YacToTbl, ABUraTENe 1
yCTaHOBKe.

. HeBepHaﬂ HaCTpOI;IKa KOMNeHCaUunn CKonbxXeHna
MOXET NPUBECTU K NMOBbILLUEHNIO HaNPAXEHNA B
uenny NoCTOAHHOIo TOKa.

. MpoTtneo-3[C npu paboTe gBuratena c
NOCTOAHHbIMM MarHuTamu. Mpu Boibere Ha
6onblunx obopoTax npotnso-d4C oT aBuratens c
MOCTOAHHBIMM MarHUTamMm NOTeHUMaNbHO MOXeT
NPeBbICUTb MAaKCUManbHO JONYCTMMOe
Hanps)KeHVe npeobpa3oBaTensa YacToTbl, YTO
MOXET CTaTb NPUYMHON NOMAOMKHM. YTOGbI
npeaoTBpaTUTb 3TO, 3HaYeHne 4-19 Makc.
8bIXOOHAA 4ACMOMA aBTOMAaTNYECKN
OrpaHMunBaETCA UCXOAA U3 pe3yNbTaToB
BHYTPEHHero pacyerta, OCHOBaHHOIO Ha
3HaueHuax 1-40 Mpomuso-34C npu 1000 06/MuH,
1-25 HomuHaneHas ckopocme 0guzamesns v
1-39 Yucnio nontocos dguzamens.

YBE/IOMJIEHU

Bo n36exaHue pa3roHa ABurarens Ao CIMWKOM 60bLmX
cKopocTel (Hanpumep, BCneacTsue YpesmepHoro
camoBpalleHNa) He0o6Xo[MMO OCHACTUTb
npeo6pasoBaTtesb YacTOTbl TOPMO3HbIM PE3MCTOPOM.

KoHTponb nepeHanpsaXeHna MOXeT OCyLLeCTBAATLCA C
nomoLbio GyHKLUUK TopMoxkeHna (2-10 OyHkyua
MOpPMOXeHUA) N/ C NMOMOLLbIO GYHKLMN KOHTPOSIA
nepeHanpsxxeHus (2-17 KoHmposne nepeHanpsaxeHus).

DYHKUUN TOPMOXKEHNS

MoaknoumTe TOPMO3HOW Pe3UCTOp ANA paccesHus
N36bITOYHON SHEPrn TopMmoXKeHus. MogknoveHve
TOPMO3HOro Pe3ncTopa No3BosiAeT paboTaTb Npu GonbliemM
Hanps>KeHnM B LNy NOCTOSHHOIO TOKa B npoLecce
TOPMOXEHUS.

MG33BF50
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OnAa ynyyweHns TopMoXxKeHUs 6e3 UCnonb3oBaHuA
TOPMO3HbIX PE3NCTOPOB MOXET MOXET ObITb BblOpaH
PEXMUM TOPMOXKEHWSA NepemMeHHbIM TOKOM. ITa GyHKLMA
CNYXKUT ANA PEerynvpoBKY MOBbILLEHHOrO HaMarHNM4YNBaHNA
asuratens npu pabote B pexriMe reHepatopa. JTa
bYHKUMA NO3BONAET YNYULWNTb KOHTPOSb NEPEHANPsXKEHUS.
MoBbiWeHWe 3neKTponoTepb B ABUraTene no3BosseT
byHKUMM OVC NOBbICUTL KPYTALMIA MOMEHT TOPMOXKEHUSA
6e3 npeBbllleHNA Npeena Hanps>KeHus.

YBE/IOMJIEHU.

TopmoXKeHne nepemMeHHbIM TOKOM He Tak 3¢ deKTUBHO,
KaK TOPMO>KeHMe C NOMOLLbIO pe3ncTopa.

KoHTponb nepeHanpsxeHusa (OVQC)

Pexxnum KoHTpona nepeHanpsxeHna (OVC) ymeHbluaeT
OMacHOCTb OTKJIIOUYEHMA Npeobpa3oBaTena YacToTbl Npu
nepeHanps>KeHumn B Lienu NoCTOAHHOro ToKa. 310
[OCTUraeTcA aBTOMATUYECKUM YBEeIYeHNEM ANNTENbHOCTN
3amepnieHuns.

YBE/IOMJIEHU.

PeXXnm KOHTPONs NepeHanpsKeHnsi MOXHO
aKTUBMpPOBaTb ANA ABUraTesNsl ¢ NOCTOAHHbIMM
marHuTamu, pexnmos VVCP!US, perynuposaHus
MarHUTHOro NoToka 6e3 o6paTHOIn CBA3M U C o6paTHOMN
CBA3bIO

(Flux OL n Flux CL) ana pBuraTenen ¢ NOCTOAHHbIMUN
MarHuTamm.

YBEJOMJIEHU

I'IpV| NPpUMeHeHn C NoAbEMHbIMN MeXaHU3MamMn
BKNOYaTb KOHTPOJIb NepeHanpAXXeHNA He HYXKHO.

4.1.3 Ob6HapyxeHune obpbiBa dasbl
ABUraTens

OyHKumA obpbiBa dasbl asuratens (4-58 OyHkyua npu
06peige ¢asbl 08uzamesis) BKIOYEHA MO YMOYaHUIO, YTOObI
npefoTBpaTUTL MOBPEXAeHWe ABuraTensa B ciyyae obpbiBa
dasbl ABuratend. Hactpowika no ymonuyaHuio — 1000 mc, HO
€e MOXXHO VN3MEHWTb, YTOObl YCKOPUTb OOHapy»KeHue.

4.1.4 Ob6HapyxeHne acummeTpun a3 cetn

PaboTa npu 3HauUMTENbHON aCUMMETPUN CETU CHUMXAEeT
CPOK cny»Obl ABuratens. Ycnosma paboTbl cumTaloTca
XKeCTKMMK, ecnin ABuraTenb NOCTOAHHO paboTaeT npu
Harpyske, 6n13Kkon K HoMmHanbHON. o ymonuyaHuio, B
cnyyae aCUMMETpUX CeTV NPOUNCXOANT OTKIoYeHre
npeobpasosatens yactoTbl (14-12 QyHkyus npu
acummempuu cemu).

4.1.5 KommyTauua Ha Bbixofe

JonyckaeTca gobaBneHvie nepeksoyaTens Ha BbIXxoae
MeXay ABuratesiem u npeobpasoBartesiem 4yactoTbl. MoxeT
NoAIBUTBLCS COOBOLLEHME O HEUCMPABHOCTU. BknounTe
NnoJxBaT BPALLAOLWEroCca 3NeKTpoaBUraTens.

4.1.6 3awmTa OT neperpysKku

MNpepen KpyTALero mMoMmeHTa

OyHKUMA Npegena KpyTALWEro MOMeHTa 3aluiiaeT
ABUraTenb OT Neperpysky He3aBUCUMO OT CKOPOCTH
BpaleHus. MNpegen KpyTALEro MOMeHTa yCTaHaBNMBAETCA
B napameTpe 4-16 [lgueamesbH.pexum ¢ 02paHuy. MOMeHma
n/vnun 4-17 leHepamopH.pexum ¢ 02paHu4.mMmomeHmd, a
BpemA JO Mofaun nNpegynpexaeHnsa o NpeBbieHnn
KpYTSALLEro MOMEHTa YCTaHaBNUBaeTcA B 14-25 3adepxka
OMK/II0Y.NpU nped. MoMeHme.

MNpepen no Toky

MpenenbHbI TOK ycTaHaBnMBaeTcs B 4-18 [Ipeden no Moky,
a Bpems [0 OTK/YeHMs Npeobpa3oBaTesis YacToTbl
ycTaHaBnuBaeTcs B 14-24 3a0px. omk/. npu npo. moke.

Mpepen ckopoctn

MuHVMManbHbIN Npeaen ckopoctn (4-11 HuxH.npeden
ckop.0gueamensalo6/muH] nan 4-12 HuxHuli npeden
ckopocmu 0suzamens [[y]) NO3BONAET OrpaHNYUTL
AMnanasoH pabounx ckopocTel, Hanpumep npegenamu ot
30 go 50/60 .

MakcumanbHbIl npegen ckopoctu (4-13 BepxH.npeden
ckop.0gueamens [06/MuH] unun 4-19 Makc. 8bixo0Has
yacmoma orpaHuuYMBaeT MaKCMMaJbHYIO CKOPOCTb Ha
BbIxoZe, KOTOpYlo MOXeT obecneunTb NnpeobpasoBaTtenb
YacToTbl.

3TP

OTP — 370 aneKTpoHHaA GYHKLMA, KOTopas Ha OCHOBe

BHYTPEHHUX U3MEPEHU UMUTUPYET bMeTanmyeckoe

pene. Ta XxapaKTepucTMKa npeacTaBneHa B PUCYHOK 4.1.

Mpenen HanpsXeHns

Mpw AOCTMXKEHMM annapaTHO 3aaHHOMO YPOBHSA
HanpPs>KeHVs MHBEPTOP OTKIOYAETCA ANS 3amnTh
TPaH3UCTOPOB U KOHAEHCAaTOPOB MPOMEXYTOUHOW Lienu.

Meperpes

MpeobpasoBaTesib YacTOTbl COAEPKUT BCTPOEHHbIE JATUUKU
TemnepaTtypbl N HEMeLNEHHO pearupyeT Ha KpUtuyeckume
3HayeHMA B COOTBETCTBUM C annapaTHO 3aKOAUPOBAHHbIMU
npegenamm.
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4.1.7 3awmTa oT 6N1OKNPOBKKN poTOopa

Bo3moXHbl cuTyauum, Korga potop 6nokmpyetca
BC/IEACTBME YPE3MEPHON Harpy3Ku Uin no Apyrum
npuyrHam (13-3a NOALWUMNHNKA UM GTOKMPOBKN CUCTEMON).
DTO BbI3bIBAET NeperpeB 06MoOTKM aBuratens (ans
COOTBETCTBYIOLLErO OXJIaXXaeHna Heobxoanmo csoboaHoe
BpalleHne potopa). MNpeobpaszoBaTesib YaCTOTbl CNOCOOEH
06HAPYXUTb CUTyaUurto BNOKMPOBKM POTOPa C MOMOLLbIO
perynatopa no MarHUTHOMY MOTOKY C 06paTHOI CBA3bIO 1
dyHKUMM VVCPYS ang aBuratenein ¢ NOCTOAHHbIMM
marHutamu (30-22 Locked Rotor Protection).

4.1.8 ABTOMATHUYECKOE CHUMKEHue
HOMWHANbHbIX NApPaMeTPOB

Mpeobpa3zoBaTenb YacTOTbl HEMPEPLIBHO NPOBEPSAET
KpUTUYECKNE YPOBHU:

. KpuTuueckn BbICOKyO TemnepaTypy Ha nnate
ynpasneHvusa uiv paguatope

. BblCOKyto Harpy3ky Ha ABuratesnb

. MNoBbileHHOEe HanpsXXeHne B Lenun NoCTOAHHOro
TOKa

. HwxH1 npegen ckopocTun

Mpy obHapyXeHNV KPUTUYECKOTO YPOBHS
npeobpa3oBaTtenib YacTOTbl PEryNMpyeT YacToTy
KoMmyTaumun. [Mpn KpUTUYECKN BbICOKUX BHYTPEHHUX
TemnepaTtypax YU HU3KOW CKOPOCTU ABUraTens
npeobpa3oBaTteny YacToTbl TakKe MOTYT NPUHYANTENbHO
nepeKnioymMTb MeTo KoMMmyTaumm Ha SFAVM.

YBEJOMJIEHU

ABTOMAaTMYECKOE CHUXKEHME HOMUHaNbHbIX
XapaKTepuUCTUK NPONCXoanT UHaye, Korga ans
napametpa 714-55 BbixoOHOU ¢hunbmp yka3aHO 3HauyeHue
[2] Cunyc.¢punemp, ¢ukc.

4.1.9 ABTOMaTMyeckas onTumMmM3aums
SHepronoTpebneHns

B pexnme aBTOMaTUYeCKON ONTUMM3ALNN
3HepronoTpebneHus (AOJ) npeobpaszoBaTesib YacTOTbI
HernpepbIBHO OTCNEXMBAET Harpy3Ky Ha ABuraTtesib U
perynvpyeT BbIXOAHOE HanpsKeHue Ana JOCTUXKEHUA
MakcManbHol 3bdekTnBHOCTU. Mpn HebonbLwon Harpyske
HanpsXeHre NMOHWXKAeTCA N TOK ABUraTens CTaHOBUTCA
MUHUManbHbIM. KM aBvratena nosbiwaeTcs, Harpes
YMeHblUaeTCA, ABuUratesib paboTaet Tuwe. BoibrpaTtb
Kpusyio B/I'y He TpebyeTcs, Tak Kak npeobpasoBatesnb
YacTOTbl aBTOMATUYECKN PErynnpyeT HanpskeHue
asuratens.

4.1.10 AsTOMaTnyeckaa mogynauna
4acTOTbl KOMMyTaL N

MpeobpasoBatesib YacTOTbl FrEHEPUPYET KOPOTKME
3NeKTpUYECKMe NMNYbCbl U GOPMUPYET BOJIHY
nepemMeHHoro Toka. CKopoCTb, C KOTOPOW MPOXoAAT 3Tn
MUMMYNbCbl, HAa3blBAaeTCA Hecyllen YyactoTon. Huskas
HecyLlwada YyactoTa (Manasa NeprognyHoOCTb MMMYJIbCOB)
BbI3blBaET WYM B ABUraTene, MO3TOMY NpefanoyTUTeNIbHO
MCMosnb30BaHMe 6onee BbICOKON Hecyulei YacToTbl. OgHaKo
BbICOKas HecCyLlas yacToTa NPUBOAMT HarpeBy
npeobpasoBaTesid YacTOTbl, KOTOPbIA MOXET OrPaHNUYNUTb
TOK, MoAaBaeMblll Ha ABuraTenb. Micnonb3oBaHue
OUNONAPHBIX TPAH3UCTOPOB C M30IMPOBAHHLIM 3aTBOPOM
(IGBT) no3BonsieT obecneumTb oYeHb BbICTPYIO
KOMMYTaLMio.

ABTOMaTMYeCKasa MOAYNALMA YacTOTbl KOMMYTaLMM
aBTOMAaTUYECKN PerynmpyeT 3T XapakTepucTuKy,
obecrneunBan MakCUMasnbHO BO3MOXHYIO HeCyLLyto 4acToTy
6e3 neperpesa npeobpasoBartens yacToTbl. bnarogaps
perynupyemMoi BbICOKOI Hecyllein YyactoTe Wwym oT paboTbl
ABUraTensa Npu HU3KMX CKOPOCTAX YMeHbLUaeTCA (B 3TuX
peXrMax yMeHblUeHWe CNbILUMMOro WyMa Hanbonee
Ba’KHO), B TO »Ke BpemsA npu HeobXxoauMoCTy Ha ABuratesnb
BbIJAETCA MONHaA BbIXOAHAA MOLLHOCTb.

4.1.11 CHUXeHMne HOMUHANbHbIX
napamMeTpoB MpU BbICOKOWN HecyLlen
yacTtoTe

Mpeobpa3oBaTtesib YacTOTbl paccUNTaH Ha HernpepbIBHYO
paboTy Npy MONHOWN Harpy3Ke C HeCYLUMMU YacToTaMmn OT
3,0 po 4,5 kl'y. Hecywas yactota Bbiwe 4,5 Kl'y npnBoanT K
MoBbILEHHOMY Tenoobpa3oBaHMIo B NpeobpasosaTene
YacToTbl U TPebyeT NOHUKEHNUA BbIXOAHOMO TOKa.

B npeobpasoBaTene 4acToTbl peann3oBaHa aBToOMaTMyecKas
byHKUMA ynpaBneHna HecyLlei 4acToTon B 3aBUCMMOCTU
OT Harpysku. 3Ta ¢yHKLUMA obecneymBaeT NPenMyLLEeCTBO
rojaun Ha ABUraTeslb HaCTOJIbKO BbICOKOIN Hecyluei
4acToTbl, HACKOMbKO 3TO AOMYCKAETCA Harpy3Kowu.
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4.1.12 XapaKkTepucTuUKn nNpu KonebaHunsx
MOLLHOCTU

MpeobpasoBatesib YacTOTbl YCTONUYUB K KOnebaHmsaM B
NMTaloLWEN CETH, TaKUM KaK BPOCK/ HaMpsKeHUs,
BPEMEHHbIE MCYE3HOBEHWA MUTAHWSA, KOPOTKME NajeHuns
WM BCNNECKN HanpsikeHus. NpeobpasoBatenb 4acToThl
aBTOMATUYECKN KOMMEHCUPYET OTKIIOHEHUSI BXOOHbBIX
HanpskeHU Ha £10 % oT HoMKHara, obecneunsas
MosiHble HOMUHaMNbHbIE MOLHOCTb U KPYTALLMIA MOMEHT
asuratens. Ecnm BblbpaH aBTOMaTUyeCcKuii nepesanyck,
rnocsie BpEMEHHOW NOTepy HanpsXeHus npeobpasoBaTenb
YacToTbl aBTOMATUYECKM BKoYaeTcs. A Npu nogxsate
BpallatoLlerocs aBuraTtens npeobpasoBaTesib YacToTbl
CUHXPOHM3UPYETCA C BpalleHeM fBuratens nepeg
BKJIOUEHMEM.

4.1.13 lNopaBneHne pe3oHaHca

BbICOKOUYACTOTHbBIN pe30HaHC B ABUraTene MOXHO
YCTpaHUTb nyTem AemndupoBaHua pe3oHaHca. JocTynHbl
aBTOMaTMyeckoe aemndurpoBaHne 1 gemndrpoBaHmne
BbIGPAHHOW BPYYHYIO YacTOTbI.

4.1.14 BeHTnATOpPbI C yNnpaBneHMem no
Temnepartype

BHYTpeHHME BEHTUNIATOPbI OXNAXAEHWS YNPABAAOTCA NO
Temnepatype, onpeaensemoln Aatumkammn B
npeob6pasoBaTesie YacToTbl. [pn paboTe ¢ HU3KOM
Harpy3KoMn, B pPeXnMme OXMAaHUa Unn pesepsa
oxnaxgallye BEHTUIATOPbI YacTO HE BPALLAlOTCs. ITO
YMEHbLIAET WyM, NOBbIIAET 3PHGEKTUBHOCTL 1 NPOANEBAET
CPOK CNy>6bl BEHTUAIATOPA.

4.1.15 CootBeTctBUe TpeboBaHMaAM IMC

OneKTPOMarHWTHbIe MOMEXU W PafNoYacTOTHbIE MOMeXu
(B cnyvae yacToT paguoamnanasoHa) — 3TO NMOMeXxM,
KOTOpble MOTYT MOBUATb Ha PaboTy 3NeKTpMYecKux Lenen
B CBA3U C SNEKTPOMArHUTHOWN MHAYKUUEN 1in
SNEKTPOMArHUTHbIM U3NTyYEHMEM U3 BHELLUHErO UCTOYHKMKA.
MpeobpasoBaTenb YacTOTbl PacCUMTaH Ha BbIMOSIHEHWE
TpeboBaHuMi K cTaHaapTy no SMC usgenuii ana asuratenei
IEC 61800-3, a Takke TpeboBaHUi eBPONeNcKoro
craHpapta EN 55011. Yto6bl 06ecneuntb cOOTBETCTBUE
TpeboBaHMAM K 3alyuTe OT n3nyyeHuin ctaHpgapTta EN 55011
Kabenb nogknoyeHns ABuUraTens AomkeH 6biTb
3KPaHVPOBaH 1 Hajnexalmnm obpa3om 3agenaH.
MoppobHee o xapakTepurcTmkax IMC cm.

enasa 5.2.1 Pesynemamel ucneimaruti SMC.

4.1.16 TanbBaHMYeCKasa pa3BA3Ka Knemm
ynpasneHua

Takas M30nALUA COOTBETCTBYET XKECTKUM TpeboBaHNAM
PELV (3awmTHOE CBEpXHM3KOE HaMpPsXKeHne) K N30naumnn.
DTO 03HAYAET, YTO CXEMbl KOHTPOJINIEPA MOSIHOCTBIO
3alUMLLEHDI OT BXOAHbIX TOKOB. [1N1A KNeMM BbIXOAHbIX pene
TpebyeTca oTAenbHOE 3a3emneHue. Takas nsonauns
COOTBETCTBYET XeCTKUM TpebosaHuam PELV (3awutHoe
CBEPXHU3KOE HaNpsKeHNe) K 13onaumm.

lanbBaHMuyecKan pa3BA3Kka obecrneyrBaeTca cneayoWwymMm
KOMTMOHeHTaMu:

. NCTOYHUK NUTaHUA, BKIIOYaA pPa3BA3KY CUrHanoB

. Apansepsbl IGBT, 3anyckatowme TpaHchopmaTopbl
1 onTtonapbl

. [aTUMKM BbIXOLHOTO TOKa Ha addekTe Xonna

4.2 QyHKUMW AnA Nosib30BaTeNbCKMX
NPUMeHeHNI

3To camble pacnpocTpaHeHHble GYHKUMK, UCMONb30BaHme
KOTOPbIX MPOrpamMmmupyeTcs B npeobpasoBartene YyacToTbl
ANA YNYUWEHNS XapaKTepUCTUK cuctembl. OHU TpebyioT
AW MUHUMANbHOTO NPOrPAMMMPOBAHNA UK HACTPOWKN.
YueT Hanmuma 3Tx GYHKLUIA MOXKET NOMOYb Npu
ONMTMMM3aLMN MPOEKTa CUCTEMDI, @ TaKKe, BO3MOXHO,
UCKNIOUUTb BBEAEHWE N36bITOUHBIX KOMMOHEHTOB MK
dyHKUMOHana. MoapobHble NHCTPYKLUM MO BKIIOYEHUIO
3TUX GYHKUMIA CM. B Pyko8oOcmee no npo2pammupo8aHuio
KOHKPETHOro yCTPOMCTBA.

4.2.1 ABTOMaTMyecKas agantauusA
aBuratens

ABTOMaTHUecKan agantauuna asuratens (AAL)
npencTaBnAeT coboi aBTOMaTMUeCKyto npoleaypy, B xofe
KOTOPOW M3MEPAIOTCA INEKTPUYECKNE XapaKTEPUCTUKM
asuratena. B xoge AA[l ctponTca ToyHaa mogenb
3MEKTPOHHbIX MPOLIEeCCOB B ABUraTesie. OTo NO3BONAET
npeo6pasoBaTesito YacTOTbl paccynTaTbh ONTMMasbHble
npoussogutenbHoctb 1 KMNO gna gsuratens. BoinonHeHne
npoueaypbl AALl Takxke Makcummnsnpyet adbbekT pyHKLuun
aBTOMaTUYECKON OMTUMM3aLMN SHEPTUN B
npeo6pasoBaTenie YactoTbl. AAL] BbiNonHseTcs 6e3
BpaLleHUs gBuraTtens n 6e3 oTcoefuMHEHMA ABUraTensa ot
HarpysKu.
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4.2.2 TennoBasn 3awWmuTa Auratens

Tennosas 3aluTa ABUraTensa MOXeT ObiTb obecneyeHa
Tpemsa cnocobamu.

. Yepes HenocpefCTBEHHOE M3MepEeHMe
TemnepaTypbl C NMOMOLLbIO OAHOTO U3 CleayoLwmnx
nprnbopos:

- natumk PTC vnmn KTY Ha obmoTKe
[OBUraTesisi, NoAKIIUYEHHbIN K
aHanorosomy unu LndpoBomy Bxoay

- PT100 unn PT1000 B 06MOTKax
ABUratensa v NogWnnHuKax asuratens,
NOAKIIIOYEHHDBI K NjiaTe BBOAA AATUMKOB
MCB 114

- Bxofd oT Tepmuctopa PTC Ha nnate
Tepmucropos PTC MCB 112
(cooTBeTcTBYET TpeboBaHuAM ATEX)

. C NOMOLLbIO MEXaHNYECKOTO TEPMOBbIKITIOUATENS
(tvna Klixon) Ha undpoBom Bxoge

. MocpeacTBOM BCTPOEHHOIO 31EKTPOHHOMO
Tennosoro pene (3TP)

OTP BbluMcnAeT TemnepaTypy ABUraTensa C MOMOLLbIO
N3MepeHUs TOKa, YacToTbl 1 BPeMeHU paboTbl.
MpeobpasoBaTesib YacToTbl OTOOPaXKaeT TenaoByo
HarpysKy Ha ABuraTenb B NPOLIEHTaX U MOXeT BblaBaTb
npenynpexaeHve nNpu JOCTUXKEHUN 3aAaHHON NPOrpaMMHO
BEMMUYUHBI NeperpysKu.

Mporpammupyemble BapuaHTbl AEACTBMI NpU Neperpyske
No3BONAT NPeobpa3oBaTENio YacToOTbl OCTaHaBMBaTb
[Buratesib, yMeHbLUaTb BbIXOAHYIO MOLHOCTb UAN He
pearnpoBaTb Ha 3TO cOCToAHME. [laxke Npu HU3KMX
CKOPOCTAX Npeobpa3oBaTesib YaCTOTbl COOTBETCTBYET
TpeboBaHMAM Knacca 20 cTaHAapTa no neperpyske
snekTpoasurartenen 12t.
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PucyHok 4.1 Xapaktepuctuku TP

Ha ocn X nokasaHo cooTHoLeHne MeXay lgeur. 1
HOMMWHaNbHbIM 3HaYeHneM lgsur.. MO O0Cn Y nokasaHo Bpems
B ceKyHAax nepep cpabaTbiBaHvem ITP, oTKoUaoLWmm
npeobpasoBaTesib YacToTbl. Ha KprBbIX MOoKa3aHa
XapaKkTepHasa HOMVHaNbHaA CKOPOCTb: BABOe Gonblue
HOMWHaNbHOM CKOPOCTU 1 0,2 OT HOMUHaIbHOW CKOPOCTH.
Mpwn HK3KoW ckopocTn dyHKumAa TP cpabaTbiBaeT npu
6onee HM3KOW TemmnepaType B CBA3U C MEHbLUNM
oxnlaxgeHnem fsuratenda. Takum obpasom fsuratenb
3alMLLeH OT neperpesa Ja)e Ha Masion CKOPOCTWU.
®yHKumA TP BblumcnaeT TemnepaTypy ABuraTensa Ha
OCHOBe $aKTMUeCKOro Toka 1 CKopocTw. BbluncneHHas
TemnepaTtypa oTobpaxaeTca Kak napameTp AN YTeHus B
16-18 Tennogasa Hazpy3ka dgueamerns.

Ona peuratenen EX-e, ncnonbsyembix B 30Hax ATEX,
numeeTca cneymnanbHas Bepcua ITP. 31a dyHKUMA
No3BONAET 3afaTb ONpefeneHHYI0 KPMBYIO ANA 3anThl
aBuratens Ex-e. Mogpo6Hoe onvcaHve npoueaypsl
HaCcTpOWKM NpuBeaeHo B Pykogoocmee no
npo2pammupo8aHuio.

4.2.3 lNponagaHue HanpaxeHnA

Mpy nponagaHun HanpsaXeHUa ceTn nNpeobpasosaTenb
yacToTbl NpoAomKaeT paboTaTtb, MOKa HamnpsKeHne
NPOMEXYTOUYHON Lenu He CHU3UTCA A0 MUHMMASIBHOMO
YPOBHS, NPV KOTOPOM NPOUNCXOAMNT BbIK/IOUEHNE
npeobpasoBaTesia; 0ObIYHO HANPAXKEHME OTKNIOUYEHMS Ha
15 % HWXKe MUHUMAsbHO JONYCTUMOrO HanpAXeHuA
NMTaHKA, Ha KOTOPOe paccunTaH npeobpasosaTensb.
MpofomKknTenbHOCTb PaboTbl Npeobpa3oBaTeNa YacToTbl
npwv Bblbere onpepensaeTca HanpsXeHWem ceTn nepeq
nponagaHveM NUTaHUA 1 Harpy3Kow ABuratens.

MpeobpasoBaTesib YacTOTbl MOXHO HaCTPOUTb
(74-10 Omka3 numaHus) Ha pasHble BUAbI AENCTBUA NMPU
nponagaHnun ceTeBoro NMUTaHusA, Hanpumep:

. OTKntoueHvie ¢ 6IOKUPOBKOIA Mocsie notepu
MWTaHWA B Lienn NOCTOAHHOTO TOKa

. Bbiber ¢ nopxsaTtom BpalLatoLerocs Auratens
npwv noAsneHNn HanpskeHna (1-73 3anyck ¢ xo0a)

. KnHetnueckun peseps

. YnpaBnsaemoe 3amepjieHne

Mopxeat Bpalyaloweroca gsuratens

3TOT NnapameTp MO3BONSAET «MOAXBATUTb» ABUraTeNb,
KOTOpbI CBOGOAHO BpaLLAeTca BCIeACTBME NponajaHus
Hanps>KeHVs. DTOT NapameTp O4YeHb MnoseseH ans
LeHTPUOYr 1 BEHTUNATOPOB.
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KnHeTtnyeckum peseps

STOT napameTp obecrneunBaeT HernpepbIBHYO PaboTy
npeobpasoBaTtens YacToTbl MOKa B CUCTEME MMeeTcs
SHeprusa. B cnyyae KOpoTKoM nNoTepu NUTaHUA OT CeTU
paboTa BO306HOBAAETCA MOC/E BOCCTAHOBNIEHWS CETEBOIO
NUTaHWA, NPY 3TOM CUCTEMA He OCTaHaBNUBAETCA U
KOHTPOJb He TepAeTCA HU Ha OAVMH MOMeHT. MOoXHOo
YCTaHOBUTb OfMH U3 HECKONIbKUX PEXUMOB KMHETUYECKOTO
pe3epsa.

MoBepeHve npeobpasoBaTena YacTOTbl MPU NponagaHun
Hanps»KeHWA B CETN MOXKHO HaCTPOUTb B MapameTpax
14-10 Omka3 numaxusa w 1-73 3anyck ¢ xooa.

4.2.4 BctpoeHHbin NMN-perynaTtop

B npeobpazoBaTenie YaCTOTbl UMEETCS BCTPOEHHbIN
NPOoMNopLUMOHaNbHO-UHTErpanbHo-aAnddepeHUnanbHbIN
(NMJ) perynaTop, KOTOPbIN yCTpaHAeT Heob6XxoANMOCTb
NCMOSb30BaHNA BCMOMOTaTeNbHbIX YNPaBAAIOLWMX
yctponcts. MNNA-perynatopbl OCyLwecTBAAT HenpepbiBHOE
ynpaBrieH/e crcTemaMmn ¢ 06paTHON CBA3bIO, B KOTOPbIX
TpebyeTca BbigepxmBaTb TPeboBaHUA K JaBNEHUIO,
pacxopy, TemnepaTtype Unv gpyrum rapameTpam.
MpeobpaszoBaTesib YaCTOTbl MOXKET obecneunTb
CaMOCTOATeNIbHOE YnpaBJ/ieHre CKOPOCTblo ABUraTens,
pearvpys Ha cuMrHanbl o6paTHOW CBA3W OT yAaneHHbIX
[aTUNKOB.

MpeobpasoBatesib YacTOTbl MPVHUMAET ABa CMrHana
obpaTHOI CBA3M OT [BYX PA3/NYHbIX YCTPONCTB. ITa
byHKUMA No3BonseT ynpaBnsaTb CUCTEMaMKM C PasMyHbIMU
TpeboBaHVAMYN K 06paTHON CBs3U. UTOObI ONTUMM3NPOBATL
NPOV3BOANTENBHOCTb CUCTEMBI, MPeobpa3zoBaTeNib YacToTbl
NPVHUMAET peLleHns Mo YNpPaBAeHNo Ha OCHOBe
CpaBHEHUA ABYX CUTHAmNOB.

4.2.5 ABTOMaTMYeCKMI Nepesanyck

Mpeobpa3oBaTenb YacTOTbl MOXHO 3anpPOrpPaMMKUpPOBaTh Ha
aBTOMAaTMYECKMI nepesanyck ABuratens nocie
HE3HAUUTENbHBIX OTKIYEHUI, HAaNp1Mep, Npu
MOMEHTaNbHOMN NoTepe NUTAHUA UK KonebaHnsax NUTaHuA.
STa GYHKLUMA NO3BOMAET YCTPAHWUTb MNOTPEBHOCTL B PyYHOM
cbpoce 1 ynyywaeT BO3MOXHOCTU aBTOMATV3VMPOBaHHOM
3KCMyaTauuy 4Nna yAaneHHo ynpasnsemMbix cuctem. Yucno
MOMbITOK aBTOMAaTUYECKOrO MNepesanycka, a Takxke Bpems
MeXZy MOMbITKaMn MOXET BbiTb OrpaHMyeHo.

4.2.6 lopxsaT BpaLlatoLweroca gsurarensa

MoaxsaT Bpalyalolwerocs aBuraTens No3BosseT
npeobpa3oBaTesio YacToTbl CUHXPOHN3UPOBATL CBOIO
paboTy c BpalleHMem ABUraTens v pasorHaTtb ABuratenb [0
MOJTHON CKOPOCTM B NOOOM 13 HanpaBneHui. ITo
npefoTBpaLlaeT OTKIOUeHrEe U3-3a NPEBbILIEHS
noTpebnsemoro Toka. 3To TakKe MUHUMU3NPYET
MeXaHUYeCcKue Harpysku B CUCTEME, Tak KaK B ABuUratene
He NMPOWCXOAWT PE3KOro M3MEHEHWs CKOPOCTU MNP 3anycke
npeobpasoBaTesia YacToThl.

4.2.7 TNonHbIN KPYTALWMA MOMEHT NpK
NOHWKEHHOW CKOPOCTK

Mpeobpa3soBaTenb YacToTbl paboTaeT Mo HacTpanuBaemon
KpvBon B/Ty, obecneunBas NOMHBIN KPYTALMIA MOMEHT OT
ABUraTens fake npv yMeHbLUEHHbIX CKOPOCTAX BPaLLEHUA.
MonHbI BblAaBaeMblii KPYTALMIA MOMEHT MOXET COBMagaTb
C MaKCUMarbHOWM MPOEKTHOWN paboyell CKOpoCTbio
aBuratens. B aTom 3aknovaerca otivumne ot
npeobpasoBaTeneil C nepeMeHHbIM KPYTALMM MOMEHTOM,
KOTOpble BbIAAT YMEHbLUEHHbIN KPYTALWMIA MOMEHT Npw
HU3KMX CKOPOCTAX, a TakKe OT npeobpasoBaresnieil YacToTbl
C NMOCTOAHHBIM KPYTALYMM MOMEHTOM, /19 KOTOPbIX Npu
CKOPOCTW MeHbLLUEN, YeM MOJIHAsA, XapaKTePHbl Ype3mepHoe
Hanps)KeHve, TENOBbIAENEHNE U WYM OT ABWUraTens.

4.2.8 lponyck yacToTbl

B HeKoTOpbIX Ciyyasx NPYMEHEHWs OTAeNbHble CKOPOCTM
paboTbl CCTEMBI MOTYT Bbi3bIBaTb MEXaHUYECKNI
pe30HaHC. 3TO MOXET BbI3BaTb YUPE3MEPHbIN LUYM, @ TaKxe
NPVBECTU K NMOBPEXAEHWIO MEXaHNYECKUX SNIEMEHTOB
cuctembl. Y npeobpasoBaTens 4acTtoTbl UMeeTca 4
NporpaMmrpyembix AnanasoHa n3beraembix YacToT.
Bnaropapsa 3TomMy ABuraTenb MOXET ObICTPO MpPOMnycKaTb
Takne CKopocTn 6e3 BO3HMKHOBEHNVA pe30HaHca.

4.2.9 lpepnycKoBOW Harpes ABuraTens

Ona npenBapuTeNibHOro NPOrpeBa ABUraTens Npu nycke B
XONOAHON VN BNIAXKHOW Cpefie MOXHO MCMOoJb30BaTb
HenpepbIBHYIO [O3MPOBaHHYI NMoaady HeboNbLIOro
NMOCTOSHHOrO TOKa B [IBUraTesib, YTobbl NPeaoTBPaTUTh
KOHAEHCAUMIO U XONOAHbIN NycK. TeM caMblM MOXeT ObITb
yCTpaHeHa HeobXOaUMOCTb UCMONb30BaHKA oborpeBaTens
nomeLleHus.
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4.2.10 4 nporpammMmumpyembix Habopa
napameTpoB

MNpeobpaszoBaTesib YacTOTbl UMEET YeTbipe Habopa
napameTpoB, KOTOPble MOTYT 6bITb 3anpPorpaMmmrpoBaHsbl
He3aBuMcMMo Ipyr oT agpyra. [py ucnonb3osaHun
HeCKONbKUX HAbOPOB MapameTpPoOB MOXKHO MepekKsioyaTbcs
MeXAy He3aBUCMMO MPOrpaMmupyeMbiMmy GYHKLMAMY,
aKTBMPYEMbIMU MO LUMGPOBBLIM BXOAAM WU KOMaHAe
yepes nocsiefloBaTeNbHbIN UHTEpPeic. HesaBrcmble
HaCTPOWKM MCMOMb3YIOTCA, HaNnpuUmMep, Ans nepeknioyeHns
HabOPOB MapaMeTpPOoB, ANiA PEXNMOB PaboTbl AHEM 1
HOUblO, IETOM 1 3VIMOW UAW ONsi YNpaBieHNs HEeCKONbKUMY
nBuratenamn. AKTMBHbIA Habop nNapamMeTpoB oTobpakaeTcs
Ha LCP.

JaHHble Habopa NapameTpPOB MOryT KOMMPOBATLCA 13
npeobpasoBartensa YacToTbl B MpeobpazoBaTesb YacToTh,
nocpeacTBOM 3arpyskm co cbemHown LCP.

4.2.11 JnHamnuyeckoe TOPMOXKeHne

JuHamryeckoe TOPMOXKEHVE OCYLLECTBAETCA YKa3aHHbIMM
HVKe crnocobamm.
. Pe3uctnBHOe TOpMOXKeHne

IGBT TopmoXxeHua noggepxmnsaet
nepeHanpsaXeHne Ha YPOBHE HUXe
OnpeAeneHHOro nopora nyTem HanpasfieHus
SHepPrnn TOPMOXKEHNA OT ABUraTens K
NOAKIYEHHOMY TOPMO3HOMY pe3ucTopy
(2-10 OyHkyua mopmoxeHua = [1]).

. TopmoXKeHne nepemMeHHbIM TOKOM
DHeprus TOPMOXKEHWA pacnpeaenseTca B
Buratene nyTem U3MEHEHUs COCTOAHWI MoTepb B
asuratene. OyHKUNA TOPMOXKEHMNA NepeMeHHbIM
TOKOM He MOXET 6ObITb UCMOosb30BaHa B
NPVIMEHEHMAX C BbICOKOW YaCcTOTOM LIMKNMNYECKNX
ornepauuii, NOCKONbKY 3TO NPUBOAUT K Neperpesy
asuratena (2-10 QyHkyua mopmoxeHua = [2]).

. TopmoXKeHne NOCTOAHHbIM TOKOM
MoCTOAHHBIN TOK C NepemoaynAalmen,
fobaBnaemMblll K MepemMeHHOMY TOKY, AeCTBYeT B
KauecTBe cuMrHana MHAYKLUOHHOrO TOPMOXKEHNA
(nap. 2-02 Bpemsa mopmoxxeHUA hOCM. MOKOM
*0q).

4.2.12 YnpasneHune MmexaHn4yecknm
TOPMO30M NOCPeLCTBOM
pa3omKHyToro koHtypa OC

MapameTpbl AnsA KOHOGUryprpoBaHUs pPaboTol
2N1IEKTPOMArHNTHOrO (MEXaHMYeCcKoro) Topmo3a, 06bIUYHO
Tpebyowmecs Ans NogbeMHbIX MEXaHN3MOB.

[nA ynpaBneHus MexaHUYeCcKMM TOPMO30M TpebyeTcs
penenHbin Bbixod (pene 01 nnm 02) nnun
nporpaMmmupyemblii LndpoBol Bbixod (knemma 27 unu 29).
O6bIYHO AaHHbBIN BbIXOA AOMKEH ObITb 3aMKHYT B TeUeHue
TeX NepuogoB, Korga npeobpasoBaTesib YacTOTbl He
cnocobeH «yaepXunBaTb» ABUraTesb, HaNnpuUmep npu
CJIMLLKOM BbICOKOW Harpy3ke. Boibepute [32] Ynpasn. mex.
mMopMo30M ANifl CUCTEM C SNEKTPOMArHUTHbBIM TOPMO30M B
5-40 Pene ¢pyHkyuti, 5-30 Knemma 27, yugposoli 86i1x00 nnm
5-31 Knemma 29, yugpposoli 8bixo0 Ecnn BbibpaHo [32]
YnpasneHue MmexaHu4ecKumM mopmMO30M, MeXaHUYECKNIA
TOPMO3 OCTaeTCA B 3aMKHYTOM COCTOAAHMM B npouecce
nycka fio Tex nop, Noka BbIXOAHON TOK HE OKaXeTcA
6onblie YPOBHS, YCTaHOBNEHHOTO B 2-20 Tok omnycKkaHus
mopmo3a. B npouecce octaHOBa MexaHWYeCKMI TOPMO3
NPUBOANTCA B JENCTBUE, KOTAA CKOPOCTb OKa3blBaeTcA
HUXKe YPOBHSA, yCTaHOBNEHHOro B 2-21 Ckopocme
8KJIloYeHUs mopmo3a [06/muH]. Ecnn npeobpasosaTtenb
YacToTbl OKa3blBAaeTCA B aBapMMNHOM COCTOAHUUN WU B
CMTYauun MOBbILIEHHOIO TOKa WM HanpsXeHus,
MEXaHNYeCKMNI TOPMO3 MFHOBEHHO BK/IOYAeTCA. ITO e
NpPOVCXOAUT 1 BO BpeMsl 6€30MacHOro OTKIoYeHUs
KPYTALLErO MOMEHTA.

YBEIOMJIEHU

OYHKUUN peXxuMa 3alMTbl U 3afiePXKKU OTKIIIOYEHUA
(74-25 3adepxka omknroy.npu nped. MOMeHmMe 1

14-26 3a0. omK. npu Heucn. UHB. COOTBETCTBEHHO)
NO3BONAIOT 3aAePXKUBATb NePeBof B aKTUBHOE
COCTOAHNE MEXaHNYeCKOro TopmMo3a B COCTOAHUN
aBapuu. Mpu paboTe ¢ NOABEMHBIMU MeXaHM3MaMy 3TN
GYHKUMM fOMKHDBI GbITb OTKIIOYEHbI.
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A o
<
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(=}
<
[}
Start 1=on 2
term.18 0=off
Par 1-71
Start delay time
| Par 2-21
Activate brake
Shaft speed T L speed
! \ Par 1-74
| Start speed
Output current A —
Pre-magnetizing K
current or N S~ I
DC hold current Par 2-20
Par 1-76 Start current/
Release brake current
Par 2-23 Par 2-00 DC hold current
Brake delay time
Reaction time EMK brake
on |
Relay 01
off
Mechanical brake J
locked
Mechanical brake
free >
Time
PucyHok 4.2 MexaHunuyeckunii Topmos
4.2.13 YnpaBneHue mMexaHn4yeckMMm TOPMO30M NOCPeACcTBOM 3aMKHYTOro KoHtypa OC/
MexaHunuyeckun TOPMO3 B NOABEMHbIX MeXaHU3MaX
MexaHnyecknii TOPMO3 NMOABEMHOrO MexaHu3Ma NoafepKMBaeT ceaytolmne GyHKUNUK:

. ﬂ,Ba KaHana O6paTHOVI CBA3N MeXaHN4YeCKoro Topmosa anAa obecneyveHunn ,D,OI'IOJ'IHVITeJ'IbHOIh 3alnTbl OT
HenpeaBnaeHHOro noseaeHMA BCneacTeme nospexaeHmaA kabens.

° MOHI/ITOpVIHF O6paTHOVI CBA3N Me€XaHN4eCKoro Topmo3a B TeHeHmne BCero umkna. o710 CI'IOCO6CTByeT 3aluTte
MexaHn4yeCckoro Topmosa, 0COGEeHHO ecnu K OOHOMY 1N TOMY XKe Bany noagcoeamHeHbl HECKOJIbKO npeo6pasoBaTene|7|
YacCTOTbl.

° OTcyTCTBI/Ie YCKOp€eHNA, NoKa CUrHan O6paTHOI7I CBA3M He noaTBepaunT, UTo MeXaHNuecKunin TOPMO3 OTKPbIT.

. Bonee xopollee ynpasneHve Harpy3koi npu octaHoBe. CIMLLKOM KOPOTKOe BPeMs TOPMOXKEHUA B NMapameTpe

2-23 3a0epxKa 8K/II0HYeHUA MopMO3ad MOXET Bbl3BaTb npeaynpexaeHve W22 v 3ameaneHune KpyTawero MOMeHTa He
CMOXeT 6bITb BbINOHEHO.

. MOXHO HacTpoWTb MNaBHOE MepeKNioYeHre Harpy3Kkn Ha ABuraTesib ¢ TOpMo3a. YTo6bl 0CabnTb PbIBKK, MOXHO
YBEIMUUTb 3HaYeHne napametpa 2-28 Koag. ghopcuposaHus ycuneHus. Ons obecneyeHns oyeHb MIaBHOrO nepexona
cnegyet U3MEHWUTb HACTPOWKY C PEXMMa YrpaBneHns CKOPOCTbIO Ha PEXMM YNPaBAeHUsA MONOXeHNEM B X04e
nepegayn Harpysku.

. YctaHosuTe ana nap. 2-28 Koag. popcuposarusa ycuneHus 3HaueHmne «0», YyTobbl paspellnTb yrnpasieHne
nosioXKeHeM B TeUeHne BPeMeHU, yKa3aHHOro B nap. 2-25 Bpema omnyckaHus mopmo3sa. Mpu aTom
BK/oyatoTca napametpbl MUA-perynmposaHuna nonoxeHua (c 2-30 Position P Start Proportional Gain no
2-33 Speed PID Start Lowpass Filter Time).
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! Up Time ! Time P.3-41 P.3-42 ! P.2-24 ! Delay ! Down Time
| p.2-27 | p.2-25 | | | P223 | p.2-29
TorqueRef.p.2-26 — W=} — — — —[— — — — — — — — — — — — — — 4=-==—=|-=- - -
\ \ [ \ \ \
w22 | | A22 | A2 |
Torque Active Active Active W22
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\ \ \ [ \ \
\ \ \ \
Brake ) | .
Relay ‘ | ‘
High Contact no.1 ‘ 1 1 ‘
L E.g. DI32 [70] Mech. Brake Feedback | | | |
Mech Brake oW
Feedback ‘ ‘ ‘ ‘ ‘ ‘
High : : \ \ \ —
Contact no.2 |
Low OPTIONAL ‘ ‘
E.g. DI33 [71] Mech. Brake Feedback | | |
o || !
Mech Brake pen : : | | : : |
Position Closed ‘ ‘ ‘
\ \
\ \
\ \
| |

1
Gain Boost or | |
\
|

PucyHok 4.3 MocnepgoBaTenbHOCTb OTNYCKaHUA TOPMO3a NpY YyNpaBAeHNN MexaHUYeCKMM TOPMO30M MOABbEMHOro MexaHusma JToT
Ccnoco6 perynmpoBaHWA CKOPOCTY AOCTYMEH TOJIbKO NP PeryiMpoBaH/ MarHUTHOrO NoToka C o6paTHON CBA3bIO ABUraTens,
KOTOpOe BO3MOXKHO Npu paboTe C aCUHXPOHHbIMY ABUraTeNIAMU U HEABHOMOJMIOCHBIMY ABUraTeNIAMU C NOCTOAHHBIMU MarHuTamm.

MapameTpsbl ¢ 2-26 3adaHue kpymaw. momeHma no 2-33 Speed PID Start Lowpass Filter Time BoCTynHbl TONbKO MpK
ynpaBfeHn MexaHMYeCcKMM TOPMO30M NMOABEMHOrO MexaHu3ma (Npu perynupoBaHUM MarHUTHOrO NOTOKa C obpaTHON
cBA3blo Asuratens). MNapametpsbl ¢ 2-30 Position P Start Proportional Gain no 2-33 Speed PID Start Lowpass Filter Time moryT
6bITb 3aAaHbl AnA obecneyeHNa oyeHb MAABHONO M3MEHeHUA NPy Nepexofe OT PerynvpoBaHUA CKOPOCTU K perynnpoBaHuio
MOJIOXKEHVA B TeueHne BpeMeHW, 3ajaHHOro napameTpom 2-25 Bpema omnyckaHua mopmo3a, T. €. BpeMeHU, Kora Harpyska
nepepaerca OT MeXaHMYeCKoro TopMo3a Ha npeobpasoBaTesib YacToThl.

MapameTpsbl ¢ 2-30 Position P Start Proportional Gain no 2-33 Speed PID Start Lowpass Filter Time akTuBHbI, Korga ana nap.
2-28 Koagh. hopcuposarus ycuneHua yCTaHOBNEHO 3HadeHue «0». [lononHuTenbHylo nHdopmauuio cMm. B PucyHok 4.3.

YBE/IOMJIEHU.

I'Ipmmep paclinpeHHOoro ynpasneHna mexaHn4yeCckKum Topmo3om B NogbeMHbIX MeéXaHUu3mMax CM. B esiiaea 10 I'Ipumepbl
npumeHeHuA.
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4.2.14 VNHTennekTtyasnbHOEe flornyeckoe
ynpasneHue (1K)

WHTennektyanbHoe norunyeckoe ynpasneHue (U1K)
npencTaBnseT coboi 3afaHHyo0 Nonb3oBaTeNieM
nocnenoBaTesibHOCTb AencTBui (cm. 13-52 [Jeticmsue
koHmposnnepa SL [x]), kotopasa BbinonHaetca WK, korga
COOTBETCTBYIOLLEE 3aflaHHOE MOJIb30BaTenemM cobbimue
(cm. 13-57 Cobbimue koHmposnnepa SL [x]) oueHnsaetca UMK
kak TRUE (MctnHa). Ycnosrnem ana cobbiTUSE MOXKET ObiTb
onpefeneHHbl CTaTyC UK Takoe YCNoBMe, NPU KOTOPOM
BbIXOA M3 NOTUKU UM onepaHaa Komnaparopa
onpepensetca Kak TRUE (MctnHa). 310 npuBegeT K
CBA3aHHOMY [ENCTBUIO, KaK MOKa3aHo Ha PucyHok 4.4.

Par. 13-51 Par. 13-52 a2
SL Controller Event SL Controller Action =
2
o
(=3
m
Running Coast
Warning Start timer
Torque limit Set Do X low

Digital input X 30/2 Select set-up 2

Par. 13-43
Logic Rule Operator 2

D
oD

Mo»Ho 3anporpammupoBaTtb oT 1 go 20 cobsimuti n
delicmsud. Korga npovsowno nocnegHee cobbimue/
Oelicmeue, NOCnefoBaTeNbHOCTb HAYMHAETCA CHOBA C
cobbimus [0]/0eticmeus [0]. Ha PucyHok 4.5 nokasaH
NPUMEP C YeTbipbMsA COObITUAMN/AENCTBUAMN:

Start
event P13-01

State 1
13-51.0
13-52.0

130BA062.14

Stop

event P13-02
-

~ Stop

\event P13-02
|

/

~ Stop
- event P13-02
PucyHok 4.5 MopAAoK BbINONHeHUA, ecnn
3anporpaMMupoBaHo 4 cobbITuA/pencTBus

KomnapaTtopbi

KomnapaTtopbl ncnonb3yoTca ana cpaBHeHNA
HenpepbIBHbIX MepeMeHHbIX (BbIXOAHON 4acToOTbl,
BbIXOHOIO TOKa, aHanoroBOro BXOAHOro CurHana n 1. a.) ¢
bUKCMPOBAHHBIMY MPEeAYCTaHOBNEHHBIMW BEeJIMYVHAMU.

Par.13-11 Sf
Comparator Operator E
Par.13-10 e}
Par.13-11 Comparator Operand < S
Comparator Operator il
z Par. 13-12 TRUE longer than.
TRUE longer than.. Comparator Value
PucyHok 4.6 KomnapaTopbl
PucyHok 4.4 Co6biTue n pencteue WIK
MpaBuna norukn
C nomoubio nornyecknx onepatopos U, U, HE moxHo
CobbiTnA 1 feiCcTBUA NPOHYMEPOBaHbI Kax/0e no obbeanHATb fo Tpex 6ynesbix Bxogos (TRUE/FALSE) ot
O3HayvaerT, YTo Koraa Hactynaet cobsimue [0] (npnobpeTaeTt COCTOSAHVISI Y COBBITUIA.
3HauyeHne TRUE), BbinonHsetca delticmaue [0]. Mocne 3toro
Par. 13-41 Par. 13-43 =
aHaNM3npyIoTCA yioBUA cobeimus [1] n, ecin oHo Par. 13-40 Logic Rule Operator 1 Logic Rule Operator 2 Q
o ar. 13-
oueHuBaeTca Kak TRUE, BbinonHsetca deticmsue [1] v T. 4. Logic Rule Boolean 1 D §
- — | o
B Kakgbli MOMEHT BpeMeHW OLEHNBAETCA TOSIbKO OfHO Par. 13-42 D D iz}
cobbimue. Ecnun cobbimue oueHeHo kak FALSE (Jloxb), B Logic Rule Boolean2 | ... >D
TeueHMe TeKyLIero MHTepBana ckaHuposaHua (8 WJIK) —
HMYEro He MPOUCXOAUT U HUKaKUe Apyrne cobbimus He
aHanM3npyTcaA. 3TO 3HaumMT, YTo Korga 3anyckaetca UK, B Eg;ilﬁlt Boolean 3
KaJoM MHTepBane CKaHNPOBAHWA BbIMOMHAETCA OLeHKa
A P P 4 PucyHok 4.7 MpaBuna norukun
cobbimus [0] (n Tonbko cobbimus [0]). N Tonbko Koraa
cobbimue [0] 6yneT oueHeHo Kak uctuHHoe (TRUE),
koHTponnep MJK BbinonHUT deticmaue [0] N HaYHeT
oueHuBaTtb cobsimue [1].
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4.2.15 be3onacHoe OTK/IOYeHMe KPYTALLEro
MOMEHTa

MoppobHyio nHbopmaumio o 6e30MacHOM OTKIIOUYEHUN
KpYTALEro MOMEHTa CM. B MIHCMpykyusx no 6esonacHomy
OMKJIIOYEHUIO KpymsAWe2o MoOMeHmMa 8 npeobpazosamessx
yacmomei cepuu VLT® FC.

4.3 Danfoss VLT® FlexConcept®

Danfoss VLT® FlexConcept® — 370 3HeproaddekTnsHoe,
rMbKoe 1 SKOHOMUYHOE pelleHre ¢ npeobpasoBaTenem
4acToTbl, MPUMEHSAEMOe B OCHOBHOM B COYETaHuM C

KoHBellepamul. PeleHue BKkniouaeT B ceba asuratens VLT®
OneGearDrive®, NPVBOANMbBIN B feNCTBUE
npeo6pasosaTtenem yactotbl VLT® AutomationDrive FC 302
unu VLT® Decentral Drive FCD 302. OneGearDrive — 370, B
CYWHOCTK, ABUraTeslb Ha MOCTOSAHHbIX MarHMTax C
KOHUYeckon nepepayen. KoHnueckme nepegaum fOCTyMHbI
C pasnnYHbLIMK NepeaaToUHbIMU KO3PPULIMEHTaMM.

130BB890.14

oS

P1 P2 P3

PucyHok 4.8 OneGearDrive

The OneGearDrive moxeT paboTatb o1 VLT®
AutomationDrive FC 302 1 VLT® Decentral Drive FCD 302
YKa3aHHbIX HVXe TUMopa3smMepoB Mo MOLHOCTY, B
3aBUCUMOCTUN OT TPEOOBAHWI KOHKPETHOTO NMPUMEHEHUA:

. 0,75 kBt
. 1,1 kBt
. 1,5 kBT
. 2,2 kBT
. 3,0 kBT

Ecnn Bbi6paTth B FC 302 mnn FCD 302 BapwuaHT [1]
HessHonosntocHol ¢ nocm. mazH. B nap. n OneGearDrive B
nap. 1-11 Motor Model, pekomeHgyemble NnapameTpbl
YCTaHOBATCA aBTOMaTMYeCKn. [JoNonHNUTeNbHYI0
nHbopmaumio cM. B Pykosoocmae no npo2pamMmupo8aHuio
VLT® AutomationDrive FC 301/FC 302, Pykosodcmse no
bi6opy VLT® OneGearDrive n Ha Be6-caiiTe
www.danfoss.com/BusinessAreas/DrivesSolutions/VLTFlex-
Concept/
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MHTerpaLl,l/Iﬂ CUCTeMbl

PyKOBOACTBO no NPOeKTNpoBaHnio

5 NHTerpayma cuctemol

5.1 TemnepaTypa oKpy»atoLien cpeabl

5.1.1 BnaxHocTb

XoTa npeobpa3oBaTtesib YacTOTbl MOXET HOPManbHO
paboTaTtb Npu BbICOKOWN BraxHOCTK (8o 95 %
OTHOCUTENbHOW BNAaXHOCTU), cieayeT Bcerga usberatb
KoHaeHcaummn. KoHgeHcauma ocobeHHO BepoATHa, Koraa
npeobpasoBaTesib YaCcTOTbl XONOJHEE, YUEM OKPYKatoLWKn
BNIaXKHbIN BO3AyX. BnaXXHOCTb B BO3fyxe TakKe MoOXKeT
KOHOEHCMPOBATHLCA Ha 3MIEKTPOHHbIX KOMMOHEHTaX 1
BbI3blBaTb KOPOTKME 3aMblkaHUA. KoHAeHcauma npovucxoaut
B 610Kax, Ha KoTopble He nofaetca nuTaHue. Ecnu B cBA3n
C YCNIOBMAMU OKpY»alolen cpeabl BO3MOXXHa KOHAeHcauus,
pekomeHayeTcA ycTaHOBUTb B WKad oborpesaTenu. He
Npov3BOAMTE YCTAaHOBKY B MecCTax, rae BO3MOXHa
oTpuuaTenbHaa TemnepaTypa.

TakXe MOXHO KCNoJIb30BaTb NpeobpasoBaTeNb YacToTbl B
pexmume OXnaaHua (C NOAKNIOYEHNEM K CETH): 3TO
YMeHbLUAeT BEPOATHOCTb KOHAeHcaumn. OgHako cnepyet
y6eanTbCa, UTO paccemBaeMoro Tenna JOoCTaTouYHO, YTobbI
BMA’>KHOCTb He BO3AENCTBOBAsIa HAa CXEMbI
npeob6pasoBaTens.

5.1.2 Temnepatypa

OrpaHnyeHnsa No MUHNMANbHON N MAaKCUMasibHOM
TemnepaTtypam OKpy»atollell cpefbl YCTaHOBNEHbI A BCEX
npeobpasoBareneil YacToThl. 3awwmUTa 060pPyAOBaHNA OT
BO3[eNCTBMA NpeaenbHbiX TeMNnepaTtyp OKpy»KatoLen
cpeabl NPOASIUT CPOK ero cnybbl 1 yBenuunt obiuyto
HaAeXHOCTb cnctembl. Cnegyiite NpYBeAEHHbIM
pekomeHZauuaAM ana obecrneyeHns MakcManbHbIX
SKCMNyaTaUMOHHbBIX XapaKTepucTuK 1 AAUTENIbHOTO CPOKa
CNy>K6bl 060pyHOBaHMs.

. XoTa npeobpaszoBatenu moryT paboTatb npu
Temnepatype go -10 °C, npaBunbHasa pabota npu
HOMVHaNbHON Harpyske rapaHTUpyeTcs TONbKO
npu Temnepatypax 0 °C 1 Bbilwe.

. He ponyckanTe noBbiWeHNA TeMnepaTypbl Bbille
MaKcuManbHoro npejena.

. Mpwn pabote npu TemnepaTtypax, NPeBbILLALLWNX
NMPOEKTHYI0, CPOK CITY>KObl 3NIEKTPOHHbIX
KOMMOHEHTOB coKpalyaetca Ha 50 % Ha Kaxpable
10 °C npeBblWeHUs.

. [axke gna ycTponcTB C Knaccom 3awmTbl IP54,
IP55 1 IP66 Heobxoaumo cobnioaeHre yKasaHHbIX
AVana3oHOB TemnepaTypbl OKpy»aloLlen cpedbl.

. MoxeT notpeboBaTbCcA yCTaHOBKA
JOMONHUTENbHOIO KOHANUVOHMPYIOLWEro
obopyaoBaHuA Ana WKada UM Nnowaaky, Ha
KOTOPOW YCTaHOBNEHO 060pyfoBaHMe.

5.1.3 TemnepaTtypa n oxnaxgeHue

B npeobpasoBaTtenax 4acToTbl UMEITCSA BCTPOEHHbIE
BEHTW/IATOPbI, UTO 0becneurBaeT onTMManbHoe
oxnaxgeHue. MasBHbI BEHTUNATOP HanpaBnAeT MNOTOK
BO3JyXa Ha pebpa oxnaxaeHus pagmartopa u
obecrneunBaeT oxnaxaeHme BHyTpY Kopryca. B HekKoTopbix
TUNopasmepax No MOLWHOCTM NMeEeTCA HebOoMbLION
ZOMNOJSTHUTENbHBIA BEHTUIATOP HefJaneko OT nnatbl
yrpaBrneHus; oH obecneurBaeT LUMPKyNIALMIO BHYTPEHHEro
BO3Jyxa 1 NpefoTBpaLlaeT ero 3acTo B ropaunx mecTax.
[naBHbIA BEHTUNATOP YyNpaBnaeTca B COOTBETCTBUN C
BHYTPEHHEN TemnepaTypol B Nnpeobpa3oBaTtesie YacToTbl;
ero CKopocCTb MOCTEMEHHO YBeNMUYMBaeTCA Mo Mepe pocTa
TemMnepaTypbl, YTO YMEHbLLIAET WYM 1 SHepronotpebneHue
npy HeboNbLION NOTPEOHOCTU B OXAXKAEHMN 1
obecneynBaeT MakCMManbHOE OXNaKAeHWE, KOraa OHO
Heobxoammo. C nomolybio Nnapametpa 14-52 Ynp.
8eHMUIAM. MOXHO OTperynnpoBaTtb yrnpasneHve
BEHTUNATOPaMU [/1A NOOOro KOHKPETHOrO MPUYIMEHEHUS 1
3aWUTUTb UX OT HEraTUBHOIO BIIVAHNA OXNaXOEeHUA B
OYeHb XONOAHbIX KNMMaTUYecKux ycnosusax. B cnyvae
NpeBbIeHNA TeMnepaTypbl BHYTpU npeobpasoBarens
YacTOTbl, OH CHUXKAET YACTOTY U NPOodUNb KOMMyTaLWK,
nogpobHee cMm. en1asa 5.1.4 CHUXeHUe HOMUHA/TbHbIX
Xapakmepucmuk 8pyyHyio.

OrpaHuyeHnA NO MUHMANbHON N MaKCUMarbHOW
TemnepaTtypam OKpy»aloLieln cpefibl YyCTaHOBIEHbI AA BCEX
npeobpa3oBareneil YacToTbl. VcknioueHre BO3aencTBISA
npeaenbHbIX TeMMepaTyp OKpPYXKalowein cpefbl NPoAnuT
CPOK cny>6bl 060pyfOBaHWA 1 YBENNYNT OOLLYIO
HafeXHOCTb cuctembl. CnepyiiTe NpVBEAEHHbIM
pekoMeHfaumaM ana obecneyeHrns MakCManbHbIX
3KCMyaTaLMOHHbIX XapaKTePUCTUK W AJITENBHOMO CPOKa
cny6bl 060pyaOBaHUA.
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. XoTa npeobpaszoBatenu moryT paboTatb npu
Temnepatype o -10 °C, npaBunbHas pabota npu
HOMWHaNbHOWM Harpyske rapaHTMpPyeTcA TOSIbKO
npu Temnepatypax 0 °C 1 Bbilwe.

. He ponyckaiiTe noBbileHWs TemnepaTypbl Bbille
MaKC/MarnbHOro npepena.

. He ponyckaiiTe npeBbllieHVA CpeaHen
Temnepatypbl 3a 24 yaca.
(CpenHAa Temnepatypa 3a 24 vaca
paccumnTbiBaeTCA Kak MaKc. Temneparypa
oKpy»Katowweln cpeabl MuHyc 5 °C.
Hanpumep, ecnn makc. Temnepatypa pasHa 50 °C,
MaKC. cpeAHAA TemnepaTypa 3a 24 yaca COCTaBuT
45 °Q).

. Cobniopainte Tpe6OBaHUA K OTKPbITOMY
MPOCTPaHCTBY Hafj W nop npeobpasoBaTtenem
(enaea 8.2.1.1 3azopel 0515 OXAAXKOEHUS).

. CornacHo nNpuéAN3NTENbHON 3aKOHOMEPHOCTH,
CPOK CNy>KObl SNEKTPOHHBIX YCTPOWCTB
coKpalyaetca Ha 50 % Ha kakgple 10 °C
NpeBbILUEeHNA KCMyaTaLunMoHHOW TemmnepaTypbl
Haf KOHCTPYKTMBHO 3aN0MeHHON.

. [laxe yCTpoNCTBa C BbICOKMMM YPOBHAMY 3aLUUTbI
LOMKHbI MPUMEHATLCA B YKA3aHHbIX AManasoHax
TemnepaTypbl OKpYy»KaloLen cpegbl.

. MoeT noTpeboBaTbCa ycTaHOBKa
LOMONHNTENBHOIO KOHAMLMOHMPYOLLEro
obopyaoBaHMA ANA WKada UM NIOLWAAKY, Ha
KOTOpPOW yCcTaHOBNEHO obopyfoBaHue.

5.1.4 CHu»eHvie HOMUHANbHbIX
XapaKTepuCTUK BPYUHYIO

YunTbiBanTe CHMMXEHMNE HOMUHANbHbIX XapaKTeEPUCTUK B
aiegyrownx ycnoBuax.

. Pa6oTta Ha BbicoTe 6onee 1000 m (HM3Koe
[laBfieHne BO3Aayxa)

. PaboTta Ha HM3KOW CKOpOCTU
. OnviHHble Kabenu snekTpodBUraTens
. Kabenu ¢ 6onbluM ceyeHnem

. Bbicokne TeMmnepatypbl OKpYyXKatowero Bo3gyxa

MoppobHee cM. 2r1aea 6.2.6 CHUXeHUe HOMUHAbHBIX
Xapakmepucmuk 8 3asucumMocmu om memnepamypel
okpyxaiouweli cpeodbl.

5.1.4.1 CHu»eHne HOMUHANbHbIX
napameTpoB npu paboTe Ha HU3KOM
CKOpOCTHU

Korga gBuraTenb NoakMioyeH K npeobpasosaTenio YacToThl,
HeobxoanMmMo obecneynTb AOCTAaTOUYHOE OXNaXKaeHue
AaBuvraTens.

CTeneHb HarpeBa 3aBWCWT OT Harpy3Ku Ha ABwraTesb, a
TakXKe OT paboyei CKOPOCTM 1 BPEMEHM.

PeXunm ¢ NOCTOAHHBIM KPYTALWMM MOMeHTOM (pexum CT)

MoryT BO3HUKHYTb TPYAHOCTW Ha HU3KUX 06opoTax B
NPUMeHEHUAX C GUKCMPOBAHHBIM KPYTALMM MOMEHTOM. B 5
peXxunmMax C MOCTOAHHbIM KPYTALMM MOMEHTOM ABUraTenb
MOXET NeperpeBaTbCcA Ha Masibix 060poTax 13-3a
HeJOCTaTOUYHOW Mofaun BO3AyXa A OXNaXAeHUA oT
BCTPOEHHOI0 BEHTUNATOPA.

MosTomy ecnn ABuraTenb HenpepbiBHO paboTaeT Ha
060poTax, BENUUMHA KOTOPbIX MEHbLUE MOSTOBUHBI
HOMWHANIbHOTO 3HaYeHUs, HEOBXOANMO NPERYCMOTPETD
LOMONHUTENbHBIA NMOTOK OXNa)aalolero sBosayxa (unm
MCNonb30BaTh ABUraTeNb, NpefHa3HaueHHbIN Ana paboTbl B
TakoM pexunme).

B kauecTBe allbTE€PHATUBbI, MOXXHO CHU3UTb YPOBEHDb
Harpyskn Ha Agpuratenb nytem npuMeHeHnA 6onee
mowHoro asuratenda. OgHako KOHCTPYKUUnA
npeo6pa3OBaTenﬂ YacTOTbl YyCTaHaBNMBaET npeaen anAa
HOMWHaNbHOWM MOLLHOCTW ABUraTens.

Pexxumbl ¢ nepemeHHoOI (KBagpaTMYyHO 3aBUCUMOA)
BeJIMYNHON KpyTAlero momeHta (VT)

B pexxumax VT, Hanpumep, Npu yCTaHOBKe Ha Hacocax 1
BEHTWUNATOPAX, TAE BeNIMU/Ha KPYTALEro MOMeHTa
nponopuroHanbHa KBafipaTy CKOPOCTU, @ MOLHOCTb
nponopuroHanbHa Kyby CKOpoCTu, HeT HeobxoanMocTu B
JOMOJHUTENbHOM OXMaXAEHUUN USIN CHUXKEHNN
HOMUHANbHbIX XapaKTepuCTVK ABUraTens.
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5.1.4.2 CHMKeHne HOMUHaJbHbIX TaM, MAX 2
at 100% loy b=

XapaKTEPUCTUK B CJlyyae HMU3KOro P D, Eand Fénclosures 3
aTMochepHOro AaBneHus at Tawig, Max HO  NO 3

100% 7 0K F-5K

C noHmxeHnem aTMochepHOro AaBieHUs oxnaXkaatoLlas

CMOCO6HOCTb BO3AyXa YMEHbLUAETCA. o6
o]

Ha BbicoTe Hap ypoBHeM Mopsa MeHee 1000 m He TpebyeTca
YUMTbIBaTb HMKAKOrO CHVXEHNA MapameTpoB, HO Ha BbiCOTe
6onee 1000 M gonycTMas TemnepaTtypa OKpy»KatoLen |
cpegbl (Tokp. cp.) WM MaKCUManbHbIV BbIXOAHOW TOK (lssix) \
MOHMXAITCA B COOTBETCTBUN C PUCyHOK 5.1. ‘

92% - 6K [-11K

\ \
\ \
1 km 2km 3km Altitude (km)

D TAmB, Max (K) 5 PucyHoK 5.2 CHuXeHne HOMUHaNbHOro BbIXOAHOIO TOKa B
at 100% loyt s
3aBUCUMOCTU OT BbICOTbI Ha OBHEM MopsA npu
Max.lout (%) A BandC & A YP PA np
at TAmB, MAX enclosure enclosure TemnepaTtype oKpy»atoLen cpeabl Tokp.cp., MAKC. ANA
KopnycoB Tuna D3h.
100% 0K 0K
91% - 5K | -33K
5.1.5 AkycTnyeckum wym
82% 9K | -6K
| AKyCTUYeCcKuii WymM npeobpasoBaTens YacToTbl CO3AaeTCs
| | | TpemMa NCTOYHNKaMU:
i ‘ ‘
1km 2km 3km Altitude (km)

° KaTywKaMmn NHOYKTUBHOCTA (B npome)KyTquon

PucyHok 5.1 CH/XKeHue HOMUHANIbHOTO BbIXOAHOTO TOKa B
Lenun) NoCTOAHHOro TOKa

3aBUCMMOCTU OT BbICOTbl Haf YPOBHEM MOpA Npu
TemnepaTtype oKpyxatouein cpeabl Tokp.cp., MAKC. ANA b
Tunopasmepos A, B u C. Mpwu BbicoTe 6onee 2000 m

apoccenem ¢unbTpa BY-nomex

. BHYTPEHHUMIN BEHTUNATOPAMU
ceskuTech ¢ Danfoss no BOMnpocam 3almnTHoro
HomurHanbHble 3HayeHuA aKyCcTnyeckoro wyma cm. B

CBEPXHU3KOro HanpsaXeHunA.
enaea 6.2.9 Akycmuydeckuti wym.

5.1.6 BnbpaunoHHble 1 yaapHble

AﬂbTepHaTMBOIZ ABnAeTca 6onee HU3KaA Temnepartypa "
BO34encTeunsA

OKpY»Kalolel cpeabl Ha 60NbLUNX BbICOTaX Hah YPOBHEM
MOPS, UTO NMO3BOJIAET 0becneynTb Ha 3TMX BbicoTax 100 %
BbIXOAHOMO TOKa. B KauecTBe npumepa uteHna rpadmrka
paccmMoTpuUM cuTyaumio gja Koprycos Tuna B Ha BbicoTe

Mpeob6pasoBaTesib YaCTOTbl UCMbITaH B COOTBETCTBUM C
MEeTOLMKOW, OCHOBaHHOM Ha ctaHgapTax IEC 68-2-6/34/35 n

2000 m npwu Tokp.cp, makc. = 50 °C. Mpwn Temnepatype 45 °C
(Tokp.cp, makc. — 3,3 K) goctyneH 91 % HOMUHaNbHOro
3HauyeHMs BbIXoAHOro Toka. Mpu Temnepatype 41,7 °C
poctyrnHbl 100 % HOMMHaNa BbIXOLHOrO TOKa.

36. MNpun 3TNX UCNbITAHMAX Ha YCTPOWCTBO BO3AENCTBYIOT
cunbl go 0,7 g co ciyyariHbIMK YacToTamu oT 18 go
1000 'y no Tpem ocAM B TeueHMe ABYX YacoB. Bce
npeobpasosatenu yactoTbl Danfoss ynosnetsopsaioT
TpeboBaHMAM, COOTBETCTBYIOWMM STUM YCIOBUAM, NPU
MOHTaxe 6N1oKa Ha CTeHe WK Ha NoJy, a TakKe B LmTax
ynpasfeHua, 3aKpenneHHbIX Ha CTeHe WX Ha nony.
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5.1.7 ArpeccuBHble cpefpbl
5.1.7.1 Ta3bl

ArpeccrBHble rasbl, Takme Kak CepOoBOLOPOA, XJIOP UM aMMUaK, MOTYT NMOBPEeAnTb dNeKTpUYeckme 1 MexaHuyeckmne
KOMMOHeHTbI Mpeobpa3oBaTensa YacToTbl. 3arpA3HeHVe OX1aXKAaloLWero Bo3ayxa Takxke MOXeT Bbl3BaTb NocTeneHHoe
pasnokeHvie JOPOXKeK NeyaTHbIX MnaT v ynnoTHUTenen Aeepel. ArpeccuBHbIE 3arpA3HAIOLLME BeLlecTBa YacTo NMPUCYTCTBYIOT
B YCTaHOBKax Mo o6paboTke CTOUHbIX BOJ, M B MilaBaTefibHbIX 6acceiiHax. Koppo3na Mean OAHO3HAYHO yKasblBaeT Ha
arpeccmBHyto cpepy.

B arpeccrBHbIX cpefiax peKkoMeHAYyeTcA MCNoNb30BaTb KOpMyca C BbICOKMMU IP-Knaccamu 3awmThl, @ TakkKe neyvaTtHble nnatbl C
3aLUUTHBIMK MOKPLITUAMU. XapaKTepUCTUKN KOHGOPMHbIX NMOKPbITUA cM. B Tabauya 5.1.

VYBEIOMJIEHW o)

B cTraHpapTHOI KOMNNeKTauMy npeobpa3oBaTeNib YaCTOTbl NOCTaBNAAETCA C NOKpbITUEM Knacca 3C2. Mo 3aka3y BO3MOXKHa
nocraBka ¢ nokpbituamn 3C3.

Knacc
Twn rasa Bnok 3C1 3C2 3C3
CpepH. 3HaueHne Makc. 3HaueHne CpepH. 3HaueHune Makc. 3HaueHne

Mopckasa conb Het paHHbix  [OtcyTtctByer | ConAHom TymaH ConaHon TymaH

OKmcK cepsbl mr/m 0,1 03 1,0 5,0 10
Ceposogaopon mr/m? 0,01 0,1 0,5 3,0 10
OKcmabl xnopa mr/m? 0,01 0,1 0,03 03 1,0
Xnoposogopog, mr/m? 0,01 0,1 0,5 1,0 5,0
(OTopoBoaopoa mr/m* 0,003 0,01 0,03 0,1 3,0
Ammnak mr/m® 03 1,0 3,0 10 35
O30H mr/m® 0,01 0,05 0,1 0,1 0,3
AsoTa mr/m? 0,1 05 1,0 3,0 9,0

Ta6nuua 5.1 HomMrHanbHble XapaKTepUCTUKMN KNAaccoB KOHGOPMHBIX MOKPbITU

MakcumarnbHble 3Ha4eHUs coomaemcmaylom 3HaYeHUAM NUKO8 8 NepexoOHbIX peXuMax, OHU He 00/IXHbI npucymcmeogamse 6osiee 30 MUuHym
8 OeHb.
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5.1.7.2 Bo3genctBue nbiam

Hepeako HeunsbexxHa yCTaHOBKa YacTOTHbIX
npeobpasoBaTenieil B cpegax C CUbHbIM BO3AENCTBUEM
nbinu. MNbib BO3AENCTBYET Ha G/IOKM HACTEHHOWN MNn
paMHOW YCTaHOBKU C YpOBHAMU 3awwmTbl IP55 n IP66, a
TaKXKe Ha yCTaHaBnMBaeMble B LUKadax yCTPOWCTBA C
ypoBHAMU 3awmTbl IP21 1 IP20. PaccmoTpum Tpun
OMMCaHHBIX HVXEe acreKTa, KoTopble cieayeT yUnTbiBaTb
npy ycTaHOBKe npeobpa3soBaTtenen 4acToTbl B MOAOOHbIX
cpepax.

YxyaweHune oxnakgeHna

Bo3HMKalOT OTNOXEHNA MbIAN Ha MOBEPXHOCTU YCTPOMNCTBA
W BHYTPW, Ha NeyaTHbIX MiaTax U 31eKTPOHHbIX
KOMMOHEHTax. DTV OT/IOXKeHNA AeNCTBYIOT Kak C/ion
n30nAUmMK, 3aTPYAHAA Nepeaayy Tenna oKpyKawLemy
BO3YyXY, UTO CHMXaeT 3GPeKTUBHOCTb OXNaKAeHNs.
KoMnoHeHTbl cunbHee HarpeBaloTcA. OTO yCKopsaeT
CTapeHmne 3NeKTPOHHbIX KOMMNOHEHTOB, U CPOK Cy»KObl
ycTpoincTBa cokpatyaetca. OTnoKeHnA Nbiin Ha paguaTope
B 3afHel YacTn 6510Ka TakKe COKpaLLaloT CPOK Ciy6bl
yCTpOWCTBa.

BeHTUNATOPLI OXNaXKaeHUs

MoToKk BO3Ayxa ANA OXNaXAeHUA NOJAETCA BEHTUAATOPaMM
OXNAXAEHVSA, O6bIUHO PACMONOKEHHBIMW B 3a4HEN YacTu
YCTPOWCTBa. B poTopax BEHTUAATOPOB HAXOAATCA
He6osblUVe NOAWNMHNKY, B KOTOPbIE MOXeT MonacTb
[encTByiowan Kak abpasus Mbiib. ITO NPUBOAUT K
NOBPEXAEHUIO MOAWMNMHNKA N OTKa3y BEHTUAATOPA.

OunbTpbl

Mpeobpa3oBaTteny YacToTbl BbICOKON MOLLHOCTU OCHALLEHDI
BEHTUNATOPaMUN OXNaXKAEHWUsA, OTBOAALLMMM FOPAYNIA
BO34yX WU3HYTPW YCTPONCTBA. BeHTUNATOpLI 6onblue
onpefeneHHoOro pasmMepa ocHawaTca GUAbTPYIOLMMU
snemeHTamu. Takme GuIbTPbI MOTYT GbICTPO 3ab6UBaTbCA
npv UCNoJsib30BaHMM B OYeHb 3anbineHHon cpefe. B
NoAo6HbIX YCNoBUAX HeobxoarMbl NpodunakTuyeckme
Mepbl.

HepmonmquKoe TEXOGCﬂy)KI/IBaHI/Ie

Mpn oNrcaHHbIX BbIlle YCIOBUAX PEKOMEHAYETCA OUMLLaTh
npeobpa3oBaTenb YacToTbl B XOLE NEPUOANYECKOTO
TexobcnyxmBaHua. Yoepute nbiib C paanaTopoB u
BEHTUNATOPOB, OUNCTUTE GUNBTPYIOLIE SNIEMEHTDI.

5.1.7.3 ToTeHUMaNbHO B3pPbIBOOMACHbIE
cpenbl

Cuctembl, paboTaloLime B NOTEHUMANIbHO B3PbIBOOMACHbIX
cpefax, AOMKHbI COOTBETCTBOBATb 0COObLIM TPE6OBAHMAM.
OupekTrea EC 94/9/EC onucbiBaeT paboTy 3NeKTPOHHbIX

YCTPOWCTB B NOTEHLMANBbHO B3PbIBOOMACHbIX aTMOCdepax.

Temnepatypa ABuraTenein, ynpaBnaembix
npeobpasoBaTeNiAMM YacToTbl, NpU paboTte B
noTeHUManbHO B3PbIBOOMACHbIX aTMochepax AomKHa
OTCNIEXNMBATLCA C MOMOLLbIO AaTyMKa TemnepaTypbl C
NONOXNTeNbHbIM TemnepaTypHbiM Ko3dpduuneHtom (PTC). B
TaKkux cpefax fOMYCTMMO UCMONb30BaHWe ABuraTenen ¢
3alMTON OT NCKPOObpa3oBaHuA Knacca d mnu e.

. Knacc 3awmtbl e npeanonaraet oTcyTcTBME NHOOBIX
BO3MOXKHOCTEW MOABNEHNA UCKP.
Mpeob6pasosaTtenu yactotbl FC 302¢ Bepcuein
MUKpornporpammbl V6.3x 1 Bbille UMeT GyHKLMI0
OTCNIEeXMBaHWA TeMrnepaTypbl BO B3pbIBOOMACHbIX
cpepax € MOMOLLbIO SNEKTPOHHOrO TeMna0BOro
pene (ATEX ETR), koTopasa no3sonset paboTtaTtb co
cneunanbHo cepTUPpMLMPOBaHHBIMU ABUraTENAMU
Ex-e. B coueTaHuu ¢ nmeiowmm ceptudmkaumio
ATEX ycTponcTeom KoHTpona Temnepatypbl PTC,
TakMM Kak nnata tepmuctopa ¢ PTC MCB 112, gna
YCTaHOBKM He TpebyeTcAa OTAeNbHOro
pa3peLueHns yNnoNHOMOUYEHHON opraHu3aumu, T. e.
He TpebyeTca cneumanbHoO noabupaTb napbl
obopyaoBaHuA.

. Knacc 3awutbl d npegnonaraeT, 4to B clyyae
NOABNEHNA UCKP OHU BYAYT UCKNIOUUTENBHO B
3awmuieHHon obnacTtu. Takke TpebytoTcs ocobas
NPOBOAKa W 3alLWTHbIe CPELCTBA, XOTA OHU U He
TpebyioT cepTudrKaLmm.

. B noTeHUManbHO B3PbIBOOMACHbBIX CpeAax vatue
BCEro WCMosib3yeTca CoueTaHne YPOBHEN 3aLinTbl
d v e. Cam gBuratesio OTHOCUTCA K KAccy 3awiuTbl
OT NCKPOObpa3oBaHVsA e, B TO BPeMs Kak
npoBoAKa ABUraTens n COeanHUTENIbHOE
obopyaoBaHVe COOTBETCTBYET TPeboBaHUAM
Knacca e. OrpaHuueHue, NprumeHaemMoe K
NPOCTPAHCTBY COEAUHUTESNbHBIX LIEMen No Knaccy
3aWmThbl €, onpenenseT MakKCMManbHOe
JOMYCTYMOE B 3TOM MPOCTPAHCTBE HaMpsiKeHue.
BbixogHOe HanpseHue npeobpaszoBartens
YacToTbl OOBIYHO OrpPaHNYEHO HAMPSPKEHVEM CETU.
Mogaynauua BbIXOQHOIO HANPSXKEHNS MOXET
NPVBECTU K BO3HUKHOBEHNIO BbICOKOTO MUKOBOrO
Hanps>KeHVs, HeAONYCTMOro No Knaccudukaymm
e. Ha npaktuke ucnonb3oBaxve ¢unbrpa
rapMoHNYecKux KonebaHui Ha Bbixoae
npeobpa3oBaTesiA YacToTbl NoKasano cebs Kak
3bDEKTUBHDIN CMOCO6 CrIaXKMBaHUS BbICOKUX
MKOBbIX HANPSKEHW.
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YBEIOMJIEHU

He ycraHaBnuBaiiTe npeo6pasoBartenb 4acToTbl B
noTeHUMaNbHO B3pbIBOONACHON aTMocdepe.
Mpeo6pasoBaTtenb YacTOTbl CefyeT YCTaHAaBNMBaTh B
wKady 3a npegenamm 3Toli 30HbI. [InAa ocnabneHusa pocra
HanpskeHua dU/dt n nukoBoro Hanps)xeHus
peKoMeHAyeTCcA UCMOoIb30BaTb CUHYCOUAHDBIA GUILTP Ha
Bbixofe npeobpasoBaTensa yactoTbl. Kabenu asurartens
JOJKHbI 6bITb KaK MOXXHO 60nee KOPOTKUMU.

YBEJOMJIEHU

Ycrpoiictea VLT® AutomationDrive ¢ ononHuTenbHoM 5
nnatoi MCB 112 umeloT cepTudMLMpPOBaHHYIO B

COOTBETCTBUM €O cTaHzapTom PTB ¢yHKuUMI0

MOHMTOPWHIa ABuraTtenen ¢ NOMOLbIO TEePMUCTOPHOrO

AaTynKa ANnA NoTeHuManbHO B3pbliBooNacHbiX cpen. Ecnn

npeob6pa3soBaTenn YacToTbl paboTaloT C BbIXOAHbIMMY

CUHycoupaanbHbIMN GUNbTPaMK, NCNONb30BaHNe

3KpaHMpPOBaHHbIX Kabenen asuratens He Tpebyetca.

5.1.8 TexobcnyxnBaHue

Mopenn npeobpasoBatensa yactotbl Danfoss go 90 kBT He
HYX[AITCA B TEXHNUYECKOM OOCIY>KUBaHUW.
MpeobpasoBaTteny YacToTbl 6ONbLLON MOLHOCTHY (C
HomuHanom 110 KBT u Bbllle) copepKaT BCTPOEHHbIe
dunbTpyloWwMe 31eMeHTbl, KOTOpble onepaTop AOMKeH
ounLWaTb C PeryiApHOCTbIO, 3aBUCALLEN OT KOHLLeHTpaumm
MbUIN 1 3arpsasHuTenei. B 6onblunHCTBE cpen
peKOMEHAYIOTCA MHTepBanbl TEXOOCNYXMBaHUA OKONO 3 net
NA BEHTUNATOPOB 1 OKOJO 5 NeT AJ1A KOHAEHCaTOPOoB.

5.1.9 XpaHeHue

Kak 1 Bce anekTpoHHOe 06opyfoBaHve, NpeobpasoBaTenu
4acToTbl CrieflyeT XpaHuTb B CyXxom mecTe. Meprogunueckoe
dopmupoBaHme (3apAaaKa KOHLEHCATOPOB) B Xxoae
XpaHeHUs He TpebyeTcs.

PEKOMeHnyeTCﬂ XPaHUTb O60pyﬂ,OBaHVI€ 3aneyaTtaHHbIM B
ynakoBke 4O MOMEHTa YCTaHOBKW.
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5.2 O6wwme sBonpocbl SIMC

JneKTpuyecKmne nomexu 06bIYHO PACMPOCTPAHAIOTCA MO NPOBOAALLMM LEMsAM B AManasoHe yactoT oT 150 kly go 30 Mru,.
Bo3ayLwHble nomexu U3 cucTemMbl MpeobpasoBaTens YyacToTbl B AvanasoHe yactoT ot 30 My go 1 My cosgatoTca
VHBEPTOPOM, Kabenem fABuratena u fBuraTesiem.

Kak nokasaHo Ha PUCyHOK 5.3, eMKOCTHOE CONpOTMBIeHne B Kabene ABUraTens, CBA3aHHOE C BbICOKUM 3HaYeHMEM CKOPOCTM
n3MeHeHUa HanpskeHusa asuratens dV/dt, co3galoT TOKK yTeUKN.

MpuMeHeHWe 3KPaHUPOBAHHOIO Kabens fABuraTens NpPYBOAUT K YBEMUYEHUIO TOKa YTEUKU (CM. PUCYHOK 5.3), MOCKOMbKY
€MKOCTHas NMPOBOAMMOCTb Ha 3eMto TaKux Kabenen 6onblue, YeM Y HEIKPaHUPOBaHHBIX. EClM TOK yTeuku He dpunbTpyeTcs,
OH Bbi3blBaeT 6onblune nomexu B cetv B BY-grnanasoHe HUxe npnbnmsutenbHo 5 MIu. MockonbKy Tok yTeuku (l1)
BO3BPALLUAETCA B YCTPOMCTBO Yepes 3KpaH (I3), To, B COOTBETCTBUM C PUCYHOK 5.3, SKpaHMPOBaHHbIN Kabenb ABuUratens
NPVHLMNMANIbHO MOXEeT CO3[aBaTb TONbKO HEBGOMbLIOE dEeKTPOMarHuTHoe none (ls).

DKpaH OrpaHUuYMBaEeT M3yyaeMble NMOMEXU, HO YBENNUYMBAET HN3KOUYACTOTHbIE MOMexXu B ceTu. [ogknioumnte aKpaH Kabens
aBuratens K Koprnycy npeobpasoBaTens 4yacToTbl U K Kopnycy Asuratens. Havnyuwurm o6pasom 3To genaetca ¢
UCMOJb30BaHNEM COEAUHEHHbIX C SKPAHOM 3aXXMMOB, MO3BONALMNX UCKTIOUNTD NPUMEHEHME CKPYUYEHHbIX KOHLIOB 3KpaHa
(ckpyTOK). CKPYTKM YBENIMUMBAIOT COMPOTUBIIEHNE SKPaHa Ha BbICOKMX YACcTOTaX, UTO CHIKAET 3GPeKT SKpaHMPOBaHMA U
yBenunumBaeT TOK yTeuku (l4).

Ecnun sKkpaHMpoBaHHbIN Kabenb UCnonb3yeTcsa ANA NOAKMIYEHUA pene, B KayecTBe Kabens ynpaBneHus, ansa nepefayv
CUrHaNoOB M NOAK/YEHWA TOPMO3a, NPUCOEANHINTE SKPaH K Kopnycy Ha o6oux KoHuax. OfHaKo B HEKOTOPbIX Clyyasx MOXeT
noTpeboBaTbCA pa3pbiB SKPaHa, YTOObI NCKIUNTL BOSHUKHOBEHVE KOHTYPOB TOKa B SKpaHe.
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1 [MNpoBop 3azemneHunsa 4 | MpeobpasoBaTesib YacTOTbl
2 |3kpaH 5 | DKpaHMpOBaHHbI Kabenb aBuratens
3 |MNutaHne OT ceTn nepem. Toka 6 |Osuratenb

PucyHok 5.3 Cutyaums, B KOTOPOI/ BO3HMKAIOT TOKU YyTEeUYKU

Ecnn 3KpaH foJ1KeH 6bITb PacnonoXxeH Ha MOHTaXHOW nnacTtuHe npeo6pasoBaTenﬂ YacToTbl, 3Ta NNacTMHA AOMKHa BbITb
MeTanInyeckon, NOCKOJIbKY TOKW 3KpaHa AONXKHbl NepenaBaTbCA 06paTHO Ha yCTpOVICTBO. Kpome TOro, cnepyer obecneunTb
XOPOUJVIIZ 3)'IeKTpI/ILIeCKI/IVI KOHTaKT MOHTa>XHOW nnaTbl C Waccu npe06pasoBaTenﬂ 4acCTOTbl Yepe3 KpenexXHble BUHTDI.

I'Ile NCNoJIb30BaHNWN HESKPAHNPOBAHHOIO Kabensa HEKOTOpble Tp€6OBaHVIﬂ K N37Ty4eHUio nomex He MmoryTt 6bITb
YAOBNIETBOPEHDbI, XOTA 6onbLan yacTb Tp66OBaHI/IIZ K nomMexo3alnueHHOCTN BbIMOMHAETCA.

Ona ymeHbLLeHNs YPOBHA MOMeX, CO34aBaeMblX BCel CUCTEMON (Npeobpa3oBaTtenemM YacToTbl U YCTaHOBKOW), Kabenu
JBuUraTens v TopMo3a LOMKHbI 6biTb Kak MOXXHO 6oniee KOpoTKUMU. He npoknagpiBaiTe CrrHasnbHble Kabeny 4yBCTBUTENbHbBIX
YCTPOWCTB BAONb Kabenei ABvratens 1 Topmosa. BY-nomexu ¢ yactotamu Bbiwe 50 My (pacnpocTpaHalowmecs no Bo3gyxy)
CO34al0TCA, FMaBHbIM 06PA30M, SNEKTPOHHBIMI YCTPOWCTBAMUN YNpPaBAeHUs.
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5.2.1 PesynbTtatbl ncnoitaHnm IMC

Cnepytouive pesynbTaTbl UCMbITAHUA NPU HOMVHANBHON YacTOTE KOMMYTaLMK Gbliv MOMYUYEHbI HA CUCTEME, B KOTOPYIO
BXOAUNM Npeobpa3oBaTesib YaCTOTbl, SKPAHUPOBAHHbIN Kabesb yrnpaBieHus 1 610K ynpaBneHns ¢ NOTEHLMOMETPOM, a TaKXe
ABUraTesb 1 3KpaHUpoBaHHbIN kabenb asuratens (Olflex Classic 100 CY). B Ta6iuya 5.2 yKazaHbl MakcuMasnbHble AfMHbI
Kabene, oTBeyvalowwmMe CTaHaapTaMm.

YBE/IOMJIEHU.

Mpwu apyrom o6opyaoBaHMN YCNOBMA MOTYT 3HaUUTENIbHO OTANYATbCA.

YBE/IOMJIEHU.

CBefieHNs O NapassieNlbHO NPOSIOXKEHHbIX Kabensax cm. B Tabauya 9.19. 5
Tun dunbTpa KoHAYKTBHbIE MoOMmexu M3nyyaemble nomexu
BY-nomex
OnuHa kabensa [m]
CraHpapTbl 1 EN 55011/CISPR 11 Knacc B Knacc A, Knacc A Knacc B Knacc A Knacc A
TpeboBaHusA rpynna 1 Fpynna 2 Fpynna 1 Fpynna 2
EN/IEC 61800-3 Kateropua | Kateropusa KaTteropus KaTteropusa KaTteropus KaTteropusa
c1 c2 ca C1 c2 c
H1
FC 301 0-37 kBT, 200-240 B 10 50 50 Het fa Ha
0-75 kBT, 380-480 B 10 50 50 Het Oa Ha
FC 302 0-37 kBT, 200-240 B 50 150 150 Het fa Ha
0-75 kBT, 380-480 B 50 150 150 Het Oa Ha
H2/H5
FC 301 0-3,7 kBT, 200-240 B Het Het 5 Het Het Oa
FC 302 5,5-37 kBT, 200-240 B? Het Het 25 Het Het Ha
0-7,5 kBT, 380-500 B Het Het 5 Het Het Oa
11-75 kBT, 380-500 B? Hert Hert 25 Hert Hert Jla
11-22 kBT, 525-690 B2 Het Het 25 Het Het Da
30-75 KBT, 525-690 B2 Het Het 25 Het Het DNa
H3
FC 301 0-1,5 kBT, 200-240 B 2,5 25 25 Het fa Ha
0-1,5 kBT, 380-480 B 2,5 25 25 Het [a JiE]
H4
FC 302 1,1-7,5 kBT, 525-690 B Het 100 100 Het Oa Oa
11-22 kBT, 525-690 B Het 100 100 Het fa Ha
11-37 kBT, 525-690 B? Het 150 150 Het Ja Ha
30-75 kBT, 525-690 B Het 150 150 Het Oa Oa
Hx"
FC 302 0,75-75 kBT, 525-600 B Het Het Het Het Her Het

Tabnuua 5.2 Pe3ynbtaTtbl ucnbiTaHuil Ha SMC (u3nyyeHne) Npu MakCcMManbHON AnHe Kabens

") Bepcuu Hx mo2ym ucnonesoeamsca 8 coomseemcmeuu ¢ EN/IEC 61800-3, kamezopus C4.

2 T5, 22-45 kBm u T7, 22-75 KBm ¢ kabenem dguzamens dnuHol 25 M coomeemcmeyiom kaaccy A, 2pynna 1. B omHoweHuu ycmaHossieHHol
cucmemel delicmayrom onpedesieHHble 02paHU4YeHUs (3a 00NOTHUMesTbHbIMU c8edeHUAMU obpawjalimecs 8 KomnaHuto Danfoss).

HX, H1, H2, H3, H4 unu H5 onpedeneHobl onpedeneHsl 8 KoOe mund, 8 no3uyusax 16—17, onuceigarowux gunempel SMC, cm. Tabnuya 7.1.

3 1p20.
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5.2.2 TpeboBaHuA NO U3nyyeHmto

CraHpapTt Ha OMC gns npeobpasoBaTtenein 4acToThl
onpepenset 4 kateropum (C1, C2, C3 n C4) ¢
onpeneneHHbIMM TPeboBaHMAMU K MOMEXOYCTONUMBOCTU 1
usnyyeHuto. B Tabsuya 5.3 npusegeHo onpeaenexHne 3tux
4 kaTeropwuii 1 3KBUBaNIEHTHasA Knaccudukauma cornacHo

EN 55011.

DKBUBaNEHT-

KaTteropus | OnpepeneHune HpIll Knacc

nsnyyeHusa B
EN 55011

C1 Mpeobpa3zoBaTenn YacToTbl Ha Knacc B
Hanps»eHne Huxe 1000 B ana
paboTbl B NMepBbIX YCIOBUAX
aKcnnyaTaumm (8 XXunbix
nomMeLeHnax u B opucax).

C2 MpeobpaszoBaTenn YacToTbl Ha Knacc A,
HanpsaxeHne Huxe 1000 B gna rpynna 1
paboTbl B NMepBbIX YCIOBUAX
aKcnnyaTaumm (B XKunbix
nometleHnax n B odpucax), He
ABNAOLWMECA HU NepPeaBUXHbIMY,

HW CbeMHbIMU, NpefHa3HaYeHHble
ANA MOHTaX<a 1 BBOAA B
3KcnnyaTaumio npopeccmoHanom.

c3 MNpeobpa3zoBaTenn yactToTbl Ha Knacc A,
HanpsxeHne Huxe 1000 B gna rpynna 2
paboTbl BO BTOPbIX YCIOBUAX
aKcnnyaTauun (Mpomn3BOACTBEHHAA
cpepa).

c4 MNpeobpaszoBaTenu 4acToTbl Ha OrpaHuunTenbH
HanpseHne 1000 B u Bbiwe nnn bl Npegen
HOMMHaNbHbIN TOK 400 A 1 Bbllle, |OTCyTCTBYeT.
npeAHasHayeHHble ana paboTbl Bo | Tpebyetca
BTOPbIX YCIIOBMAX SKCMUTyaTaLum cocTaBfeHne
VN UCMOMNb30BaHNA B CIIOMHbIX nnaHa no SMC.
cucTemax.

Tabnuua 5.3 CootBetcTBUe Mexay IEC 61800-3 n EN 55011

Mpy NprMeHeHUn o6LWMUX CTaHZAPTOB Ha U3MydYeHne
(KOHOYKTMBHOE) NpeobpazoBaTeny YacToTbl AOKHbI
COOTBETCTBOBATb NpeferbHbIM 3HAUEHWAM, YKa3aHHbIM B
Ta6nuya 5.4.

DKBMBaNEHTHbIN

Ycnosusa O6wue cTaHZapTbl Knacc

3KCrUlyaTaumMm | Ha usnyyeHue n3nyyeHus B
EN 55011

MNepBble CraHgapT Ha n3nyyeHue EN/ | Knacc B

ycnosusa IEC61000-6-3 pna XunuwHo-

3KcnnyaTaumm KOMMYHaJIbHbIX OObEKTOB,

(Kunble npeanpuATAA TOProsan n

nomMelleHnAa n nerkom NPOMBbILWNIEHHOCTA.

oducobl)

Bropsble ycnosua [ CtaHpapT Ha m3nyyeHne EN/ | Knacc A,

3Kcnnyartaymmn IEC 61000-6-4 pna rpynna 1
(npon3BoACTBEH | NPOM3BOACTBEHHOW Cpeabl.
Has cpefa)

Ta6bnuua 5.4 CooTBeTcTBME Mexay O6WMMMN cTaHgapTaMu Ha
nsnyyeHue (Generic Emission Standards) n EN 55011

5.2.3 TpeboBaHUA K NOMEXOYCTONUNBOCTY

TpeboBaHMA K MOMEXOyCTONYMBOCTU ANA
npeobpa3oBaTeneil YacTOTbl 3aBUCAT OT YCNIOBWUI
skcnnyaTaumn. TpeboBaHVA Ana NPon3BOACTBEHHON cpeabl
ABNAOTCA 6oNee BbICOKMMU, HeXenn TpeboBaHUA anAa
cpeqbl B XWbIX NOMeLleHnax unn oducax. Bee
npeo6pasosaTtenu yactothl Danfoss cooTseTcTBYIOT
TpeboBaHMAM K NPON3BOACTBEHHOW Cpefe 1,
CnenoBsaTeflbHO, OTBEYAIOT Takke Honee HU3KUM
TpeboBaHMAM K Cpefie B WiblX NOMeLLeHNAX 1 odurcax c
6onbLm 3anacom no 6es3onacHoOCTy.

[nA nogTBepXAeHNA YCTONUYMBOCTA K NMOMexam,
BO3HMKAIOLMUM MPU NPOTEKaHNN 3NIEKTPUYECKNX
npoteccos, 6binn NpoBefeHbl cieayiolie NCNbiTaHnA C
COOTBETCTBUN CO Ceayowmnmmn 6a3oBbiMI CTaHAAPTaMu.

. EN 61000-4-2 (IEC 61000-4-2):
dneKTpocTaTnueckme paspagobl (ESD).
Bocnpow3BefeHre snekTpocTaTMyeckmx
pa3pAaoB, CBA3AHHbIX C MPUCYTCTBMEM YenoBeKa.

. EN 61000-4-3 (IEC 61000-4-3): /i3nyueHne,
CO3[aBaeMoe MPOHMNKALMM 31eKTPOMArHUTHbIM
nonem C aMnANTYAHOW MOAynALuMen.
Bocnpowu3sepeHne Bo3gencreun
paavoNoKaLuoOHHOro 0bopyfoBaHUA 1
060pyAOBaHNA CBA3Y, a TaKkKe MOOMIIbHBIX
CcpencTB CBA3WN.

. EN 61000-4-4 (IEC 61000-4-4): UmnynbcHble
nepexofHble npoueccol. MogennpoBaHvie NOMex,
BbI3bIBAEMbIX MEPEKMIOYEHNEM KOHTAKTOPa, perne
WK aHaNorMYHbIX YCTPOIACTB.
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. EN 61000-4-5 (IEC 61000-4-5): MepexoaHble npoLeccbl ¢ 6pockaMu HanpseHus. BocnponsseneHue nepexonHbix
NpoLeccoB, CBA3aHHbIX, HAaMpPUMep, C YAapOM MOSIHUU B6IM3K YCTaHOBOK.

. EN 61000-4-6 (IEC 61000-4-6): BY-nomexun B cMHpa3HOM pexnme. MogenmpoBaHme BO3[eNCTBUA

paavonepefatoLlero 060pyAoBaHNs, COeUHEHHOrO MeXay coboi Kabenamu.

Cm. Tabnuuya 5.5.

basoBbiii cTaHgapT Umnynbcbi Bpockn on.-cTaTny. U3snyuyaemoe HanpsaxeHue BY-
IEC 61000-4-4 HanpaXeHua paspagbl 3NeKTpPOMarHuTHoe none nomex
IEC 61000-4-5 IEC IEC 61000-4-3 B cuHbasHOM
61000-4-2 pexume
IEC 61000-4-6
Kputepuit npnemkmn B B B A A
Ounana3soH HanpsxeHuit: 200-240 B, 380-500 B, 525-600 B, 525-690 B
CeTb 2 kKB/2 Om DM
4 kB CM — — 10 Bsgo.
4 kB/12 Om CM
DOeuratenb 4 kB CM 4 kB/2 Om" — — 10 Bsgs.
Topmos 4 kB CM 4 kB/2 Om" — — 10 Bsg.
PaspeneHve Harpysku 4 kB CM 4 kB/2 OmY — — 10 Bsgo.
Llenn ynpaenenus 2 KB CM 2 kB/2 Om" — — 10 Bsg.
CTaHfapTHaA WKWHa 2 kKB CM 2 kB/2 Om" — — 10 Bsgo.
MpoBoga pene 2 kKB CM 2 kB/2 Om" — — 10 Bsgo.
HononHutenbHble
YCTPOWCTBa ANA CUCTEMbI 1 2 KB CM 2 kB/2 Om" —_ — 10 Bsgo.
nepudepuinHon WnHbI
kabenb ana LCP 2 kKB CM 2 kB/2 Om" — — 10 Bs¢o.
BHewHee nutaHue 24 B 0,5 kKB/2 Om DM
2BCM — — 10 Bsgo.
MOCT. TOKa 1 kKB/12 Om CM
_ _ ¢ 18 A0 108 _

Ta6bnuua 5.5 Qopma cooTBeTCTBUA Tpe6oBaHUAMM IMC N0 NOMEXO03aLULLEHHOCTA

") Hagodka Ha 3kpaH kabens

5.2.4 N3onauua geurartens

B KOHCTPYKLMKN COBPeMeHHbIX ABUraTenen, npefHasHauyeHHbIX AN NCNofb30BaHWA C Npeobpa3oBaTeNiiMU YacToTbl,
npenycMoTpeHa HagexHasa usonaums, obecneuymsatowan paboty ¢ IGBT ¢ Bbicokum KIM[ HOBOro nokoneHwus, Ans KOTOpbIX
XapaKTepHo Bblcokoe oTHoweHne dU/dt. MNMpu MmogepHU3aumn cTapbix ABuratenein HeobxoaAnMo NOATBEPAUTb COOTBETCTBUE
M30MAUMN ABUFATENA UAW CHU3UTb NMoMexm ¢ nomolybo ¢unbTpa dU/dt unu, ecnn Heobxogumo, cnHycoraHoro éunbtpa. dU/
dt. ina pgnvH Kabenen aBuratena < MakCUManbHOW AnviHe Kabens, ykaszaHHOW B 21aga 6.2 Obujue mexHudyeckue mpebosaHus,
pekomeHayeMble HOMUHasbl U30AALMN YKa3aHbl B Tabauya 5.6. Ecnv pBuratenb MMeeT HU3KMI YPOBEHb M30NALUN,
pekomeHgyeTca ucnonb3oBatb GunbTp dU/dt nnm cuHycompaHbin GunbTp.

HomuHanbHoe HanpsxeHue cetu [B]

W3onauyma peuratens [B]

Un < 420

CranpaptHas: UL = 1300

420 B < Un < 500

YcuneHnHas: UL = 1600

500 B < Un < 600

YcuneHnnas: UL = 1800

600 B < Un < 690

YcuneHnnas: UL = 2000

Tabnuua 5.6 U3onauua asuratens
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5.2.5 lNogwunnHMKoBbIE TOKN ABUraTensa

Ons MVHVMMM3aUMN TOKOB B MOALIMMHMKAX 1 Bany,
3a3emnMTe Ha BegoMoe 06opyaoOBaHMe cregytowme
KOMMOHEHTbI:

. npeobpasoBaTtesib YacToTbl
. aBuraTenb
. BeloMoe 060opyAOBaHMe

. asuratenb

CTaHnapTHble KOMNeHCaLunOHHble Mepbl:
1. Mcnonb3oBaHue MN30MPOBaHHbIX NOALLWNMHUKOB.

2. Crporo cobniopaiite npouenypbl YyCTaHOBKM:

2a O6ecneyeHne COOCHOCTN MeXay
ABUraTefiem u HarpysKoi.

2b YeTKoe cobniofileHre pekomeHaauuii no
ycTaHoBKe B cooTBeTcTBMM ¢ DMC.

2c YcnneHune 3alMTHOrO 3a3emrneHunsa and
YMeHbLUEHNA BbICOKOYACTOTHOIO
MMnegaHca 3alWmnTHOroO 3a3eMineHnsa B
CpaBHEHUN C BXOAHbIMU CMJIOBbIMM
nposogamu.

2d ObecneyeHne HageXHoOro
BbICOKOYACTOTHOIO COeAVHEHUA MEXAY
ABUraTenem n npeobpasoBaTesiem
YacToTbl; HaNPUMep, C UCNOb30BaHNEM
3KPaHNPOBAHHOIo Kabens ¢
coeagnHeHnem 360° B aBuratesne u
npeobpasoBaTesie YacToTbl.

2e  Y6eauTtecb B TOM, YTO MMMEAAHC OT
npeobpasoBaTens YacToTbl Ha 3eMJ1i0
30aHVA HUKE MMMNedaHca 3a3emrieHuns
MaLUNHbI. DTO MOXKET NPeacTaBNATb

I'IpOﬁJ'IEMy npn ncnonb3oBaHM HaCcoOCOB.

2f YcTpoiiTe npAmMoe coefuHeHne
3a3emneHVs MeXay ABUraTeniem un

Harpyskon.
3. YMeHbLIMTe YacToTy KommyTaumm IGBT.
4, N3meHuTe popmy konebaHuin MHBepTOpPAa,

60° AVM Ha SFAVM n Hao6opoT.

5. Wcnonb3yiite cuctemy 3asemneHus Bana wim
M30/IMPOBaHHYI0 MydTy.

6.  Mcnonb3yiiTe TOKOMPOBOAALLYIO CMa3Ky.

7. Ecnu BO3MOXHO, MCMONb3yNTE MYHUMAMNbHbIE
YCTaBKU CKOPOCTU.

8. MocTapaiiTecb obecneunTb 6anaHC HaNpPsKeHMA
JIVHUK C 3eMnell. ITO MOXeT BbITb
TPyAHOBbINOAHUMbIM AnAa cuctem IT, TT, TN-CS
W CUCTEM C 3a3eMJIEHHOW BETBbIO.

9. Wcnonb3ynte ¢unbtp dU/dt unu cnHyconpHbiii
dunbTp.

5.3 lNomexu B nuTaloLen cetn/rapMoOHNKN

MpeobpasoBaTenb YacToTbl NOTPE6NAET U3 ceTn
HeCcMHycoupanbHbI TOK, YTO yBeNMYMBaeT AenCTByloLlee
3HayeHVe BXOAHOro TOKa lsgp. HeCcuHycompanbHbIn TOK
MOXHO C nomolbto aHanr3a Pypbe npeobpazoBaTb U
Pa3NoXnTb Ha TOKM CUHYcouAanbHOM GOpPMbl Pa3INUHbIX
YacToT, T. €. TOKM FaPMOHUK |n C YaCTOTON OCHOBHOW
rapmoHukmn 50 lu:

ToKn rapmMoHuK I Is I7
My 50 250 350

Ta6bnuua 5.7 TpaHcPOPMUPOBAHHBIN HECUHYCOMAANBbHBIN TOK

[apMOHMKM He OKa3blBalOT HeMoCpeACTBEHHOrO
BO3/€ECTBMA Ha NoTpebneHne MOLHOCTY, HO YBENMYMBAKOT
TenioBble NOTepK B yCTaHOBKe (B TpaHcpopmaTope, B
Kabenax). COOTBETCTBEHHO B YCTaHOBKaX C AOBOJbHO
60/bLLIOW [ONEN Harpy3KW, MPUXoAALLENCA Ha
BbINPAMUTENY, Ba>KHO MOAAEPKMBaTb TOKMA FAPMOHUK Ha
HW3KOM YPOBHE ANA NCKIIIOYEHUA NeperpysKu
TpaHcpopmaTopa 1 CUAIbHOTO HarpeBa Kabenen.

~ o
— 3
N Etz / \} | g
Vv b g
\\—1

PrcyHOK 5.4 KaTywKu MHAYKTUBHOCTM NMPOMEXYTOUHOI Lienu

YBE/IOMJIEHU

HeKkoTopble TOKM rapMOHUK MOTYT HapyLwaTb paboty
YCTPOIACTB CBA3M, NOAKMIOUEHHDBIX K TOMY XKe
TpaHcpopmaTopy, UTo U nNpeobpasosaTenb YacTOTbl, LN
BbI3blBaTb Pe30HaHC B 6aTapeAX KOHAEHCATOPOB,
npepHasHaYyeHHbIX ANnA KoppeKkunn KospduumneHTta
MOLLHOCTH.

BxopHom ToK
ls¢d. 1,0
It 09
Is 04
l7 0,2
111-49 <011

Ta6nuua 5.8 Tokn rapmoHuUK B cpaBHeHUUN € 3pPeKTUBHbIM
3HayeHMem BXOAHOro Toka

[na obecneyeHna mManbix TOKOB FapMOHUK
npeobpasoBaTesib YacTOTbl B CTaHAAPTHOW KOMMNeKTauum
OCHalleH B MPOMEXYTOUYHOM Lienn KaTylKamu
WNHOYKTUBHOCTYW. KaTyLWK/M NOCTOAHHOrO TOKa YMeHbLUAlT
CyMMapHoe rapmoHmnyeckoe nckakeHune fo 40 %.
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5.3.1 BanaHne rapmMoOHUK B CUCTeme
pacrnpeneneHnsa MOLHOCTM

Ha PucyHok 5.5 nepBuyHas o6MoTKa TpaHcdopmaTopa
NOAKNIOUYEHA K 06LLEl TOUKE HECKONBbKUX NPUCOeAVHEHWI
(PCC1) nctouHmKa cpefHero HanpsikeHus. TpaHcpopmaTop
UMeeT MMNefaHC Zxfr 1 MMTAeT HECKONbKO Harpysok. B
o6Leln Touke HECKONbKMX npucoegmHeHmin PCC2
MoAKIIoYEHbl BMECTe BCe Harpysku. Kaxgana Harpyska
NoAKNoYeHa NocpeacTBOM Kabenei, KoTopble MEIT
umnegaHc Zi, 2z, Zs.

e
pPCC1 g
wn
[aa)
o]
o
MV @
Lv
Zysr
PCC2
PCC3 PCC3 PCC3
Other
O
Rectifier 1 Rectifier 2 Rectifier 3

PucyHok 5.5 Manas cuctema pacnpeaeneHuns

Tokn rapmMoHunK HEeNNHENHbIX Harpys3okK Bbi3blBaloT
NCKaXKeHNe HanpAaXeHnAa n3-3a nepenaga HanmeeanZ Ha
mMmnefaHcax CMCTemMbl pacnpeaeneHuna. Yem 6onblue
nmnenaHcbl, TemM Bbllle YPOBHUN NCKaXEHUA HaNPAXKEHUA.

MNcKaxkeHre ToKa CBA3AHO C XapaKTepucTuKamum
annapaTtypbl U OTAENbHbIMU Harpy3skamu. ickaxeHune
HanpPs»KeHNA CBA3AHO C XapaKTepPUCTUKAMU CUCTEMbI. 3Has
TONbKO FrapMOHMYECKYI0 XapaKTepUCTUKy Harpysku,
HEBO3MOXKHO NpefcKasaTb MCKaxXeHne HanpsxeHus B PCC.
Y1o6bl Npeackasatb uckaxkeHne B PCC, HeobxopnMmo 3HaTb
KOHbUrypauuio cuctembl pacnpefeneHusa u
COOTBETCTBYIOLME MMMEaHCbI.

[na onvcaHmnA umnepaHca ceTn UCnosb3yeTca
PacnpoOCTPaHEHHbIV TEPMUH «KOIPOULIMEHT KOPOTKOIo
3aMblKaHUAY, Rsce. TO OTHOLIEHME MEXAY KaxKyLuenca
MOLLHOCTbIO KOPOTKOFO 3aMblKaH/A UCTOYHMKA NUTaHWA B
Touke PCC (Sks) M HOMUHaNBbHOW KaKyLLenca MOLLHOCTbIO

Harpy3ku (So6opya.)-
Rsce= —3C€
Sobopya.

roe Sk.z.= W Sobopya.= Ux lo6opya.

ZnutaHna

HeratnBHOe BNusiHME rapMOHUK MMeeT AiBa acneKTa
. TOKV rapMOHUK BHOCAT CBOW BKMaj B CUCTEMHble
noTepu MOLHOCTK (B Kabensx, B
TpaHcpopmaTtope).

. rapMOHI/I‘-IECKOE NCKaXKeHne HanpaXeHnAa
BbI3bIBAET BO3MYLLEHNA B APYIMX Harpyskax un
YBENNYMBAKOT NOTEPWU B APYIrNX Harpyskax.

Current System Voltage 5

130BB541.10

Impedance

Disturbance to
other users

Contribution to
system losses

PucyHok 5.6 OTpuuaTenbHOe BAUAHME FapMOHUK

5.3.2 CraHgapTbl 1 TpeboBaHuA K
OrPaHNYEHMNI0 FaPMOHMK

Tpe6oBaHWA K OFPAaHUYEHNI0 FAPMOHUK MOTYT 6bITb
nofpasgeneHbl Ha cregytowme Kateropum:
. Tpe6oBaHMA KOHKPETHbIX NPUMEHEHW

° CTaHAapPTbl, KOTOPbIE Heo6xo,qmmo cobniogatb

TpeGOBava, OTHOCALWMECA K KOHKPETHbIM NPUMEHEHUNAM
CBA3aHbl C KOHKPETHbIMU CUCTEMaMU, ANTA KOTOPbIX
MMEKTCA NPUYNHDbI CTPEMUTBCA OrPAHNYNTb FAPMOHUKN.

Mpumep

[nAa nogknioueHna AByx ABuratenen MowHocTtbio 110 KBT
[OCTaToyHO TpaHchopmaTopa Ha 250 KBA, ecnu oguH 13
ABurateneii NOAKMNOYEH HEMOCPEACTBEHHO K CETU NMUTaHMS,
a Apyron nuTaeTcs yepes NpeobpasoBaTesb YacTOTbl.
OpHako MolHoCTK TpaHcdopmaTopa 6yaeT HeloCTaTOUHO,
ecnn oT npeobpasoBaTens YacToTbl 6yayT nuTaThca oba
auratens. Ytobbl obecneunte BO3MOXHOCTb MUTaHUA
obovx aBuraTenen yepes npeobpasoBaTenn 4acToTbl,
Heob6XxoAMMO UCMOJb30BaTb MO0 JOMONHUTENbHbIE
CpeacTBa NOJABNEHUA TAPMOHVK B YCTaHOBKE, Nnbo
npuBoAbl C HA3KMMUN FraPMOHMKaMMU.
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CylLecTBYIOT pasnnyHble CTaHJapTbl, HOPMaTKBbI U
pekomeHZaLuy, Kacalolmecs nofaBneHns rapMmoHuK. B
pa3Hbix reorpadunyeckmx parioHax 1 pasHbiX OTPacnAxX
NPVYMEHSAIOTCA pa3finyHble cTaHAapTbl. Hanbonee
pacnpocTpaHeHbl crnegytolme CTaHAapThl:

. IEC61000-3-2
. IEC61000-3-12
. IEC61000-3-4
. IEEE 519

. G5/4

KoHKpeTHble cBefleHVA O KaXXAoM CTaHAapTe CM. B
Pykosodcmee no npoekmupogaHuto AHF 005/010.

B EBpone makcrmManbHoe 3HayeHne CyMMapHOro
KO3hPULMEHTa rapMOHNYECKUX UCKaxkeHnIn (THVD)
cocTasnaet 8%, ecnn ycTaHOBKa NOAKIOYEHa K
KOMMYHanbHOM anekTpoceTn. Ecnn yctaHoBKa cogepXuT
Ccob6CTBEHHDIN TpaHCchopmaTop, TO NpeaesibHoe 3HaueHne
THVD pasHo 10 %. KoHcTpyktusHo VLT® AutomationDrive
MOXeT BblgepxmBatb THVD 10 %.

5.3.3 lNogaBneHne rapMoHuK

Ha cnyvawn, korga TpebyoTca 4OMNONHUTENbHbIE MEPbI MO
nopaeneHnio rapmoHuk, Danfoss npegnaraeT Wypokuin
acCcoOpPTMMEHT 060pyAOBaHKe NOAABNEHUA. ITO TaKoe
obopynoBaH/e Kak:

. 12-uMmnynbCHble NPUBOAbI

. ®unbtpbl AHF

. MprBOABI C HU3KMMU FraPMOHMKaMU
. AKTVBHblEe GUNbTPSI

Bbl60p peWweHnA 3aBUCUT OT HECKONbKNX d)aKTOpOB.

. CeTb (bOHOBbIE UCKAXKEHMWA, aCUMMETPUA CeTH,
pe30oHaHC, TN UCTOYHMKa (TpaHcdopmaTop/
reHepartop))

. MprmeHeHne (Npodurnb HarpysKuW, KOANYECTBO 1

pa3mepbl Harpys3ok)

. MecTHble/HaumoHanbHble TpeboBaHUA/NpaBuna
(IEEE519, IEC, G5/4 n T. )

. Obuas cToUMOCTb BlageHns (HauanbHas
CTOMMOCTb, PeHTabeNnbHOCTb,
06CnyXnBaHve 1 T. 1)

CnepyeT Bcerga paccmaTprBaTb BO3MOXKHOCTb MOAABNEHMWA
rapMOHWUK, eC/iv B Harpyske TpaHcpopmaTopa HenvHelrHas
cocTaBnfwLan paBHa 40 % vnu bonee.

5.3.4 PacuyeT rapmoHuK

Danfoss npepnaraeT cpeacTea Ana pacyeta rapMoHUK, CM.
2naea 9.6.5 lpoepammHoe obecnederue 0715 [1K.

5.4 TanbBaHnyeckas pa3BaA3ka (PELV)

5.4.1 PELV — 3awmTHOE CBepXHU3Koe
Hanps»xeHune

PELV obecneunBaeT 3awWmTy C NOMOLLbIO OYEHb HU3KOIO
HanpsXeHuA. 3almnTa OT NOPAXKEHUA SNMEKTPUYECKUM TOKOM
obecrieveHa, ecnv anekTpryeckoe nuTaHre uveert
msonAauuio Tuna PELV, a MOHTaX BbIMO/IHEH B COOTBETCTBUU
C TpeboBaHUAMMU, N3NOKEHHBIMUA B MECTHbIX/
rocyfapCTBEHHbIX HOPMAaTMBaX ANA UCTOYHMKOB PELV.

Bce knemmbl ynpasneHusa n BbiBogbl pene 01-03/04-06
COOTBETCTBYIOT TpeboBaHuAM PELV (3aluTHOe CBEPXHU3KOE
HanpsXeHure), 3a UCKNIOYEeHEeM 3a3eMIeHHON BeTBY
TpeyronbHMKa C HanpsaxeHnem Bbiwe 400 B.

lanbBaHMYeckana (rapaHTUpPOBaHHasA) pa3BA3Kka
obecneunBaeTca BbINONHEHVEM TPeOOBaHUIA MO YCUIIEHHON
M30MALUMN 1 3@ CYET COOTBETCTBYIOWMUX ANNH MyTeN yTeuek
TOKa N M30MALMOHHBIX PAacCTOAHUNA. 3TN TpeboBaHMsA
yKasaHbl B ctaHgapTe EN 61800-5-1.

KomnoHeHTbl, obecneyrBaoLLme 3NeKTPUYECKyio N30naumnio
B COOTBETCTBUW C NPUBEAEHHBIM HUXKE OMMCaHNEM,
OTBEYAIOT TaKKe TPeboBaHUAM K MOBbLILLEHHON U30AALNUN 1
BblAEP>KMBAIOT COOTBETCTBYIOLLME UCMbITAHUA, KaK yKa3aHo
B EN 61800-5-1.

lanbBaHuyeckyto pa3sasky PELV moxHO BMAaeTb B 6 MecTax
(cm. PucyHok 5.7):

YT106b1 06ecneunTb 3awuty PELV, Bce coeguHeHuna c
KnemMmamy ynpaBneHua AOMKHbI ObiTb BbINOHEHDI
cornacHo TpebosaHuam PELV (Hanpumep, Tepmuctop
[OMKEH VIMETb YCUNEHHYIO/ABONHYIO N30MALMIO).

1. NcTouHmKk nutanma (SMPS) ¢ pa3easkon curHana
OT Lenu MNOocCT. TOKa.

2. YcTponcTsa ynpasneHusa TpaH3uctopamm IGBT
(3anyckatowme TpaHchopmaTopbl/onTONapbI).

3. MN3mepuTenbHble npeobpasoBaTenu ToKa.

4. OnTtonapa, MoayNnb TOPMOXKEHHNS.

5. BHyTpeHHMe uenu 3awwmTbl OT 6POCKOB TOKa,
dunbTpbl BY-nomex n ycTpoicTBa Ana namepeHus
Temneparypbl.

6. 3aKkasHble pene.

7. MexaHuyecknin TOpMos3.
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130BC968.10

PucyHok 5.7 FanbBaHn4ecKan pa3Baska

DyHKUMOHanbHana ranbBaHMYeckan pasBasKa (Ha cxeme
0603HaueHa a 1 b) npegHasHaueHa Ana AONOAHUTENBHOIO
pe3epBHOro NUTaHMA 24 B 1 ctaHaapTHoro uHtepdeiica
WwuHbl RS 485.

ABHVMAHUE!

MoHTax Ha 605bLIOIA BbICOTE Hafi yPOBHEM MOPA
B cnyuae BbicOTbl Hafi ypoBHEM Mops Gonee 2000 m
o6partutecb B Danfoss oTHocuTenbHO Tpe6oBaHumn PELV.

ABHNMAHUE!

MpuKocHOBEHME K TOKOBEAYLNM YacTAM MOXeT
NPUBECTU K CMepTeNbHOMY MCX0Ay — AaXKe ecnu
060pyfoBaHNe OTKIIOYEHO OT CETU.

Y6enurtecb TakxKe, UTO OTKIIIOUEHbI BCe Npoyne BXogHble
HanpsKeHUsA, TaKnme KaK cMcTeMbl pasfiefieHnsa Harpysku
(nogKknioueHne NPOMEKYTOUYHO Lienn NoCTOAHHOIo
TOKA), a TakKXKe MoAK/oueHne agsuratena gns
KNHETNYECKOro pe3epBMpoOBaHuA.

Mpexpae yeM KacaTbcA TOKOBeAyLUMNX YacTel, Bbigepxure
Heo6xoaumoe Bpems, yKasaHHoe B Ta6auya 2.1.

Bonee KOPOTKMII NPOMEXYTOK BpemMeHU AomnycKaeTcs
TONbKO B TOM Cilyyae, eciin 3TO YKa3aHo Ha MacnopTHOiA
Tabnnuyke KOHKpeTHOro 65oKa.

5.5 OyHKUMM TOPMOXKEHUA

(DyHKLl,VIﬂ TOPMOXEHUA NPUMEHAETCA ANA TOPMOXKEHNA
Harpyskm Ha Bany apuratensa B Buae nm6o ANHaMn4yeckoro,
nmbo MexaHn4eckoro TOPMOXEHUA.

5.5.1 Bbibop TOpMO3HOro pesuncropa

MpuMeHeHWe TOPMO3HOro pesncTopa obecneynsaeT

MornoLeHne BblgeAeMON SHepruy B TOPMO3HOM

pe3uctope, a He B NpeobpasoBaTene yacToTbl. [logpobHee

cM. Pyk08oOcmeo no npoekmuposaHuio MopmMOo3HbIX

pe3ucmopos. 5

Ecnn BennumHa KMHeTMYECKON 3Hepruu, nepefaBaemMon B
pe3ncTop B KaXXAOM MHTepBasie TOPMOXKEHWSA, He N3BECTHa,
CpeAHIol0 MOLHOCTb MOXHO paccunTaTb Ha OCHOBe
BPEMEHU LKA 1 BPEMEHU TOPMOXeHNWA, 0bpasytoLmnx
npepbIBUCTBIN pabounin Lmkn. MpepblBUCTbIN pabounii
LMKN pe3nctopa noKasblBaeT UHTEPBan BPEMEHU, B
TeyeHne KOTOpOro pesncrop BKouveH. Ha PucyHok 5.8
NMoKasaH TUMUYHBIA LMK TOPMOMXEHNA.

YBEAJOMJIEHU

MocTaBWMKM ABUraTeneii YacTo NoJb3ylTCA NapaMeTpoM
S5, ycTaHaBnvBasA AONYCTUMYIO HarpysKy, KoTopas
XapaKTepusyeT NpepbIBUCTbIN pabounii UK.

MpepbiBMCTBIN pabounin LKA 4na pesuctopa
paccunTbiBaeTca cefyiowm obpasom:

Pa6oyuti yukn = tmopm/T

T — Bpemsa uuMKna B CeKyHAax
tropw. — BPEMA TOPMOXEHNA B CEKYHAAX (3a BpemA LMKNa)
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Load

130BA167.10

Speed

[

tc Tth [to\ta

T

\
\

tc [ tb
\

tol ta

PucyHoK 5.8 TUNnYHbIN LMK TOPMOXKEHNA

Time

Pa6ouunin Pa6ounin uukn
TT)| TOPMOXKEHUA
AnuTtenbHoCTb TOPMOMEHIA ey
wkna (0) Npy NOJIHOM | MOBbILIEHHOM
(100 %) (150/160 %)
KpyTALem KpyTAlem
MOMeHTe MOMeHTe
200-240 B
PK25-P11K 120 OnutenbHan 40%
P15K-P37K 300 10% 10%
380-500 B
PK37-P75K 120 [OnuTtenbHas 40%
P90OK-P160 600 [OnuTtenbHas 10%
P200-P800 600 40% 10%
525-600 B
PK75-P75K 120 OnutenbHan 40%
525-690 B
P37K-P400 600 40% 10%
P500-P560 600 40%" 10%?
P630-P1MO 600 40% 10%

Ta6bnuua 5.9 TopmoxkeHue npu KpyTALEM MOMEHTE BbICOKOMN

neperpysku

1) 500 kBm npu mopmo3sHom momeHme 86 %/560 kBm npu

MOopMO3HOM MOMeHme 76 %

2 500 kBm npu mopmoszHom momerme 130 %/560 kBm npu

mopMo3HoM MmomeHme 115 %

KomnaHua Danfoss npegnaraet TOpMo3Hble pe3ncTopbl ¢
pabounm ymknom 5 %, 10 % n 40 %. Ecnn ucnonb3yetca
10 % pabounii UMK, TOPMO3HbIE PE3NCTOPbI NOrNoLWalT
MOLLHOCTb TOPMOXKeHUA B TedyeHne 10 % BpemMeHn umkna.
Ocratowmeca 90 % BpemMeHn LMKIa NCNonb3yloTca ana
pacceaHnAa n3bbITOYHOro Tenna.

YBEJIOMJIEHU

Y6epnunTechb, UTO pe3ncTop NOAXOAUT ANs 06paboTKn
TpebyemMoro BpemMeHn TOPMOXKEeHNS.

MakcumManbHO BOMYCTMasA Harpy3ka Ha TOPMO3HOM
pesncTop onpeaenaeTca NMKOBON MOLHOCTbIO MpK
33[1aHHOM MPEPLIBUCTOM LMKIIE 1 MOXKET ObiTb BbluMCieHa
cnegytowmm obpasom:

tropm
T ymkna

rae tTopm. — BpPeMst TOPMOXKeHUA B ceKyHAaX, Tuymkna —
obLlee Bpemsa LMKna.

ED (paboymii umks) =

ConpoTuBneHre TOPMO3HOIO PE3NCToPa BbIYUCISETCS MO
dopmyne:

10CT. TOKa

Rropm. [OM] = Prn,

roe

Pruk. = Pnsmr. X MTOpM‘ [%] x Ngeur. X T]VLT[W]

ConpoTuBreHNE TOPMOXKEHUA 3aBUCUT OT HANPSKEHUA B
npomexyTouHon uenu (Unocr. toka).

®OyHKuma TopmoxkeHua B FC 301 n FC 302 onpegensetca
ANA yeTblpex AManNa3oHOB CETEBOro NUTaHUA:.

MouwHocTb Topmos MNpepynpex- |OTKNloYeHne
aKTNBEH AeHue nepep |(3awmTHoe

OTKJ/IIOUYEHUNEM | OTKNIOUEHe)

FC 301/FC 302 390 B 405 B 410 B

200-240 B

FC 301 778 B 810 B 820 B

380-480 B

FC 302 810 B 840 B 850 B

380-500 B

FC 302 943 B 965 B 975 B

525-600 B

FC 302 1084 B 1109 B 1130 B

525-690 B

Ta6nuua 5.10 Mpepenbl TopmoxeHua [UDC]

YBE/IOMJIEHU.

MpoBepbTe, UTO TOPMO3HOI PE3NCTOP MOXKET BblAeprKaTb
HanpsxeHue 410 B, 820 B, 850 B, 975 B wnn 1130 B —
€Cnn He UCMOoNb3YITCA TOPpMO3Hble pe3nctopbl Danfoss.
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Danfoss pekomeHayeT conpoTuBReHNe TOPMOXKeHUA Rpex,,
T. €. TaKoe, KOTOPOe rapaHTMpyeT CNOCOOHOCTb
npeobpasoBaTenia YacToTbl K TOPMOXEHWIO C MaKCMMasbHO
BbICOKMM KPYTALMM MOMEHTOM (Mropm.(%)), paBHbiM 160 %.
Qopmyna nmeeT cnegylownin BUA:

110CT. TOKa X100

Pagur. X MTOpM. (%) XN VLT X Ngsur.

Rpex. [OM] =

Naeur. 06bIYHO cocTaBnseT 0,90
nvLT 06bIYHO cocTaBnsieT 0,98

B cnyuae npeobpa3oBatenein 4acToTbl Ha HanpsxeHus 200,
480, 500 n 600 B Topmo3sHoe conpoTuBneHne Rpex. Mpu
TOPMO3HOM MOMeHTe, paBHoM 160 %, onpegenseTca
BblpakeHnem:

2008: Rpek. = % [Om]
4808 : Rpek.= % [om 1
4808 : Rpek.= % [om] 2)
5008 : Rpexk.= % [Om]
6008 : Rpek.= % [Om]
6908 : Rpex. = % [om]

) ins npeobpasosameneti 4yacmomei ¢ 861x00HOU
MOWHOCMbI0 Ha 8any < 7,5 kBm

2 [ina npeobpazosameneli 4acmomel ¢ 8bIX0OHOU
MowHocmeto Ha eany 11-75 kBm

YBELIOMJIEHU

ConpoTuBneHne Uenu BbiIopaHHOro TOPMO3HOrO
pe3ncTopa He AOMKHO NPEBbIWATb 3HaYEHUs,
pekomeHpyemoro Danfoss. Ecnu BbiGpaTb TOpmMO3HOIA
pe3uncTop ¢ 6onee BbICOKAM OMUYECKUM
CONpPOTMB/IEHUEM, TO TOPMO3HO MOMEHT He JOCTUTHET
160 % OT HOMMHANbHOrO KPYTALLEro MOMEHTa, 1
BO3HMKHET BEPOATHOCTb aBTOMATMYECKOro OTKII0YeHNs
npeo6pasoBaTens YacToTbl ANA obecneyeHus
6e3onacHOCTM.

YBEJOMJIEHU

Ecnu B BbIXOQHOM TPaH3UCTOPE CXeMbl NPONCXOAUT
KOpPOTKOE 3aMblKaHMe, TO paccesiHue MOLLHOCTY B
TOPMO3HOM pe3nCTope MOXeT 6bITb NpeaoTBPaLLeHO
TONbKO OTKJIIOYEHNEM NpeobpasoBaTena YacToTbl OT
nuTalowein CeTn C NOMOLbI0 CETEBOro BbIK/lOYaTens uiu
KOHTaKTOpa. (KOHTaKTOp MOXeT ynpaBnATbCA
npeo6pasoBaTenemM 4acToTbl.)

ANPEOYNPEXOEHWUE|

Bo Bpems TOPMOXeHUA 1 NOCe Hero TOPMO3HOIA
pe3ncTop CTaHOBUTCA FOPAYNM.

. Bo m3bexaHume TpaBM, He npuKacanTecb K
TOPMO3HOMY Pe3uUcTopy.

. TopMoO3HOI1 pe3ncTop cegyeT pasmewaTtb B
6e30nacHoii cpepie, YTOObI UCKNIOUNTD
OMacHOCTb MoKapa.

ATPEOYNPEXXOEHUE] 5

Mpeo6pasoBaTenun YactoTbl ¢ Kopnycamu Tuna D-F
MIMEIOT HECKONbKO TOPMO3HbIX NpepbiBaTeneil.
Heobxoammo ncnonbsoBaTb N0 OAHOMY TOPMO3HOMY
pes3ncTopy Ha KaXAablii TOPMO3HOI NMpepbiBaTeb.

5.5.2 KabenbHaa npoBoaka TOPMO3HOro
pe3ncrtopa

OMC (BuTble Kabenn/sKpaHnpoBaHue)

Y106bI 06ecneunTb 3afaHHble XapakTepnucTku IMC,
UCMONb3yNTe 3KpaHMpPOBaHHbIe Kabenu/nposoga. Mpu
NCMOMb30BaHNN HESKPAHVPOBaHHbIX MPOBOAOB
peKOMEHAYETCA CBUTb NPOBOAA Mexay cobon ana
YMEHbLUIEHUA SNEKTPUYECKMX MOMEX OT NMPOBOLOB MeXAY
TOPMO3HbIM PE3NCTOPOM 1 MpeobpasoBaTeneM YacToTbl.

Ona ynyyweHna xapaktepuctuk SMC ncnonbsynte
MeTaNINYeCcKnin 3KpaH.

5.5.3 YnpaBneHue ¢ nomoubio GyHKUMN
TOPMOXEHUA

Topmo3 3awuLleH OT KOPOTKOrO 3aMblKaHUA TOPMO3HOIo
pe3ncropa, a TOPMO3HOWM TPaH3NCTOP KOHTponupyeTca ¢
Lienblo O6HAPYKEHUs ero KOPOTKOro 3amblKaHuA. [ns
3alMTbl TOPMO3HOIO pe3ncTopa OT MeperpysKku B ciyyae
BO3HMKHOBEHWA HEUCMPaBHOCTU Npeobpa3soBaTtens YacToTbl
MOXeT 1CNONb30BaTbCA PeneHbIi/undpoBON BbIXoS.
Kpome Toro, Topmo3Holi pe3nctop obecrneunsaet
BO3MOXHOCTb CUMTbIBAHWNA 3HAYEHNA MTHOBEHHOMN
MOLLHOCTM 1 CpefHelt MOLWHOCTA 3a nocnegHune 120 c.
TopMO3 MOXeT TakKe KOHTPONMPOBaTb MOLLHOCTb
TOPMOXEHUA N 06ecrneyunBaTb, YTOObI OHA He MpeBbllasna
npenena, ycTaHoOBIeHHOro B nap. 2-12 lpedenvHas
MOWHOCMb mopMoxeHus (kBm). B napametpe

2-13 KoHMpose MOUWHOCMU MOPMOXXeHUs BblONpaeTcs
byHKUKMSA, KoTopas GyfeT BbIMOHATLCA, KOrAa MOLHOCTb,
nepefaBaemMas Ha TOPMO3HOW Pe3nNCTOp, NPEBLICUT Npeaern,
YCTaHOBJIEHHbIN B napameTpe 2-12 [IpedenbHas MoOwHOCMb
mopmoxeHus (kBm).
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YBEIOMJIEHU

KOHTpOnb MOLWHOCTM TOPMO3a He AIBNAETCA 3alUTHON
dyHKUMel; ana 3Ton uenu Tpebyetca TennoBoe pene.

Lienb TOPMO3HOro pe3nctopa He 3alyyiieHa OT YTeUKM
Ha 3emnio.

BMecTo GpyHKUMN TOPMOXKEHMSA MOXKHO C MOMOLLbIO
napametpa 2-17 KoHmpose nepeHanpaXeHus BKMOUUTb
bYHKLUMIO KOHTPONA NepeHanpseHus (cneynanbHbIi
TOpPMO3HOW pe3ucTtop). [laHHas GyHKLMA akTUBHA AN BCEX
6n0KoB. OyHKUMA JaeT BO3MOXHOCTb M36exaTb
OTK/YeHVA nNpeobpa3oBaTesNia YacToTbl MPY BO3pacTaHun
HanpsAXeHVA B Lenu NOCTOAHHOIO TOKa. DTO AOCTUraeTca
nyTeMm YBeNMYeHWs BbIXOAHOMN YacToTbl C LeNbio
OrpaHNUYEHNsA HaNPsXKEeHWs, NOCTYNaloLero 13 uenu
NOCTOAHHOrO ToKa. [laHHan ¢yHKuMA yaobHa, Hanpumep,
NPV OYEHb KOPOTKOM BPEMEHUN 3aMefneHNs, MOCKONbKY

npenoTepallaeT OTKIOYEeHNE I'Ip606pa3OBaTEJ'Iﬂ yactoTbl. B

3TOM Cflydae BpeMA 3amenneHna yBennumBaeTcs.

YBE/IOMJIEHU.

KoHTponb nepeHanpA)KeHNA Henb3A BKAIOYUTb NpU
pabote c gBUraTtenem c NOCTOSAHHbIMU MarHUTamm (T. e.
Korpga ana napametpa 1-10 KoHcmpykyusa 0euzamens
ycTaHOBNEeHo 3HauyeHue [1] HesgHon. ¢ nocm. MaeH.).
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6 XapaKkTepucTnku NpoayKra

6.1 DneKTpUYecKre XapaKTePUCTMKM

6.1.1 HanpsxeHne cetn nutaHna 200-240 B

O603HaueHne TUNa PK25 PK37 PK55 PK75 P1K1 P1K5 P2K2 P3KO0 P3K7
TunNnyHaa BbIXOAHAA MOLHOCTb Ha Bany [KBT] 0,25 0,37 0,55 0,75 1,1 1,5 2,2 3,0 3,7
Kopnyc IP20 (tonbko FC 301) A1l A1l A1l A1l A1l A1l - - -
Kopnyc 1P20/1P21 A2 A2 A2 A2 A2 A2 A2 A3 A3
Kopnyc IP55, IP66 A4/A5 A4/A5 A4/A5 A4/A5 | A4/A5 | A4/A5 | A4/A5 A5 A5
BbixogHoOI TOK

HenpepbiBHbiii (200-240 B) [A] 1,8 2,4 35 4,6 6,6 7,5 10,6 12,5 16,7
MpepbiBucTbIA (200-240 B) [A] 29 38 56 74 10,6 12,0 17,0 20,0 26,7
HenpepbiBHasa mowHocTb (Npu 208 B) [KBA] 0,65 0,86 1,26 1,66 2,38 2,70 3,82 4,50 6,00
Makc. BXogHOM TOK

HenpepbieHbiii (200-240 B) [Al 1,6 2,2 3,2 4,1 5,9 6,8 9,5 11,3 15,0
MpepbiBucTbIA (200-240 B) [A] 2,6 35 51 6,6 9,4 10,9 15,2 18,1 24,0

ﬂOI‘IOﬂHI/ITeanbIe TeXHNYeCKUue XapakTtepunuctukn

Makc. nonepeuHoe ceueHue Kabens® ans cetw,
4, 4,4 (12,12, 12)

BUraTena, Topmosa, uyenn pasgeneHuma
A P Henm pash (MK, 0,2 (24))

Harpysku [mm?] ([AWG])

Makc. nonepeuHoe ceueHve kabena® ana

, 6, 4,4 (10,12, 12)
pasbeauHuTens [Mm’] ([AWG])

OueHOYHOe 3HAYeHNe NOTePY MOLLHOCTU NpK

21 29 42 54 63 82 116 155 185
HOMMWHANIbHOM MaKC. Harpyske [B1]®
Knp? 0,94 0,94 0,95 0,95 0,96 0,96 0,96 0,96 0,96

Tabnuua 6.1 NMuTtaHue ot cetn 200-240, PK25-P3K7
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0O603HaueHue TUNa P5K5 P7K5 P11K
Boicokas (HO)/HopMmanbHas neperpyska (NO)" HO NO HO NO HO NO
TunnyHaa BbIXOAHAA MOLHOCTb Ha Bany [KBT] 5,5 7,5 7,5 11 11 15
Kopnyc 1P20 B3 B3 B4
Kopnyc IP21, IP55, IP66 B1 B1 B2
BbixogHol TOK
HenpepbisHbiii (200-240 B) [Al 24,2 30,8 30,8 46,2 46,2 59,4
MpepbiBUCTLIV (Neperpy3ka B TeueHre 60 c) (200-240 B) [A] 38,7 33,9 49,3 50,8 73,9 65,3
HenpepbiBHaa mowHocTb (Mpu 208 B) [KBA] 8,7 11,1 11,1 16,6 16,6 214
MakKc. BXogHOWM TOK
HenpepbiBHbiii (200-240 B) [A] 22,0 28,0 28,0 42,0 42,0 54,0
MpepbiBUCTLIV (Neperpy3ka B TeueHne 60 c) (200-240 B) [A] 35,2 30,8 44,8 46,2 67,2 59,4
[JlononHuTenbHble TEXHNYECKNE XapaKTepucTukmn
Makc. nonepeuHoe ceueHune kabena® ans cetu, Topmosa,

N 10, 10, - (8, 8, -) 10, 10, - (8, 8, -) 35,-- (2,-7)
ABurartens, uenu pasgeneHuna Harpysku, IP20 [mm] ([AWG])
Makc. nonepeuHoe ceueHne kabena 4 pna cet, Topmosa 1 Lenu

16, 10, 16 (6, 8, 6) 16, 10, 16 (6, 8, 6) 35~ 2,-7)

pasgenenus Harpysku, IP21 [mm?] ([AWG])

Makc. nonepeyHoe cevyeHve kabens® ona gsuratens, IP21

, 10, 10, - (8, 8, -) 10, 10, - (8, 8, -) 35, 25,25 (2, 4, 4)
[mm?] ([AWG])
Makc. nonepeuHoe ceuyeHue kabens® ana pasbeanHuTena

) 16, 10, 10 (6, 8, 8)
(mm] ([AWG])
OueHOYHOe 3HayeHre NoTepy MOLHOCTX NPY HOMUHaNbHON

239 310 371 514 463 602
MaKC. Harpyske [BT]?
Kng2 0,96 0,96 0,96
Tabnuuya 6.2 MNuTtaHune ot cetm 200-240 B, P5K5-P11K
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XapaKkTepucTuku npoaykra

PyKOBOACTBO no NPOeKTNpoBaHuio

0O603HayeHue TMNa

P15K

P18K

P22K

P30K

P37K

Bbicokaa (HO)/HopmanbHaa neperpyska (NO)V

HO NO

HO NO

HO NO

HO NO

HO NO

TunnyHaa BbIXOAHAA MOLHOCTb Ha Bany [KBT]

15 18,5

18,5 22

22 30

30 37

37 45

Kopnyc 1P20

B4

a3

a

c4

c4

Kopnyc 1P21, IP55, IP66

C1

1

1

c2

2

BbixogHol TOK

HenpepbiBHbI (200-240 B) [A]

59,4 74,8

74,8

88,0 115

115 143

143 170

MpepbiBUCTbIN (Neperpyska B TedeHue 60 ¢)
(200-240 B) [A]

89,1 82,3

112

132 127

173 157

215 187

HenpepbiBHaa mowHocTb (208 B) [KBA]

21,4 26,9

26,9

31,7 41,4

414

61,2

Makc. BXogHOWM TOK

HenpepbiBHbIn (200-240 B) [A]

54,0 68,0

68,0

80,0 104

104 130

130 154

MpepbiBUCTLIV (Neperpyska B TeueHne 60 ¢)
(200-240 B) [A]

81,0 74,8

102

120 114

156 143

195 169

[ononHutenbHble TEXHNYECKNE XapaKTepucTukn

Makc. nonepeyHoe cevyeHne Kabens anAa cetuy,
TOPMO3a, ABuUratena, uenu pasgeneHna Harpysku,
IP20 [Mm?] ([AWG])

35(2)

50 (1)

50 (1)

150 (300 MCM)

150 (300 MCM)

Makc. nonepeyHoe cevyeHne Kabens anAa cetm mn
nsuratens, IP21, IP55, IP66 [mm?] (IAWG])

50 (1)

50 (1)

50 (1)

150 (300 MCM)

150 (300 MCM)

Makc. nonepeyHoe ceyeHue Kabens s TopMo3a
1 uenu pasgeneHnsa Harpyskn, IP21, IP55, IP66
[Mm’]

50 (1)

50 (1)

50 (1)

95 (3/0)

95 (3/0)

Makc. nonepeyHoe ceueHve kabena® ana
pasbeauHuTena [Mm?] ([AWG])

50, 35,35(1,2,2)

95, 70, 70
(3/0, 2/0, 2/0)

185, 150, 120
(350 MCM,
300 MCM, 4/0)

Ol_leHO“IHOE 3HayeHne noTepn MOLHOCTK Npu

HOMMWHANIbHON MaKC. Harpyske B1]®

624 737

740 845

874 1140

1143 1353

1400 1636

Kna

0,96

0,97

0,97

0,97

0,97

Ta6bnuua 6.3 MNuTtaHune ot cetn 200-240 B, P15K-P37K
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6.1.2 lMNMuTtaHune ot cetn 380-500 B

O603HaueHue TUNa PK37 PK55 PK75 P1K1 P1K5 P2K2 P3KO | P4KO | P5K5 | P7K5
TunuyHaa BbIXxOAHaA MOLYHOCTb Ha Bany [KBT] 0,37 0,55 0,75 11 1,5 2,2 3,0 4,0 55 7,5
Kopnyc 1P20 (tonbko FC 301) Al Al Al A1l A1l - - - - -
Kopnyc 1P20/IP21 A2 A2 A2 A2 A2 A2 A2 A2 A3 A3
Kopnyc IP55, IP66 A4/A5 | A4/A5 | A4/A5 | A4/A5 | A4/A5 | A4/A5 | A4/A5 | A4/AS A5 A5
BbixoaHon ToK Bbicokana neperpyska 160 % B TeyeHne 1 MUH.

BbixogHaa MolHOCTb Ha Bany [KBT] 0,37 0,55 0,75 1,1 1,5 2,2 3 4 55 7,5
HenpepbiBHbii (380-440 B) [A] 13 1,8 24 30 4,1 56 72 10 13 16
MpepbiBucTbIi (380-440 B) [A] 2,1 29 38 4.8 6,6 9,0 11,5 16 20,8 | 25,6
HenpepbiBHbiii (441-500 B) [A] 1,2 1,6 2,1 2,7 34 4.8 6,3 8,2 11 14,5
MpepbiBucTbIi (441-500 B) [A] 1,9 2,6 34 43 54 7,7 10,1 13,1 176 | 23,22
HenpepbiBHaa mowHocTb (400 B) [KBA] 0,9 1,3 1,7 21 2,8 3,9 5,0 6,9 9,0 11
HenpepbiBHasa mowHocTb (460 B) [KBA] 0,9 1,3 1,7 2,4 2,7 3,8 5,0 6,5 8,8 11,6
Makc. BXOgHON TOK

HenpepbiBHbii (380-440 B) [A] 1,2 1,6 2,2 2,7 37 50 6,5 9,0 11,7 14,4
MpepbiBucTbI (380-440 B) [A] 1,9 2,6 35 43 59 8,0 10,4 14,4 18,7 23
HenpepbieHbii (441-500 B) [Al 1,0 14 1,9 2,7 3,1 43 5,7 74 9,9 13
MpepbiBucTbIf (441-500 B) [A] 1,6 2,2 30 43 50 6,9 9,1 11,8 158 | 20,8

ﬂOI‘IOﬂHI/ITeanbIe TeXHNYeCKue XapakKTepuctukn

Makc. nonepeuHoe ceueHue Kabens® ans cetw,
4, 4,4 (12,12, 12)

TOpMO3a, ABuUratena, yenn pasgeneHuma
pmosa, A Henv pasa (MH. 0,2 (24))

Harpysku, IP20, IP21 [Mm?] ([AWG])

Makc. nonepeuHoe ceueHue kabens® ans cetu,
TOpPMO3a, ABUraTens, uenu pasgeneHus 4,4,4(12,12,12)
Harpysku, IP55, IP66 [Mm?] (AWG])

Makc. nonepeuHoe ceueHue kabens? ans
R 6,4,4(10,12,12)
pasbeauHutens [mm] ([AWG])

OuEeHOYHOe 3HaYeHne MoTePU MOLHOCTY Npu

. 35 42 46 58 62 88 116 124 187 255
HOMMWHAbHON MaKC. Harpyske [BT]?
KI'I,ELZ) 0,93 0,95 0,96 0,96 0,97 0,97 0,97 0,97 0,97 0,97

Ta6bnuua 6.4 MurtaHune ot cetn 380-500 B (FC 302), 380-480 B (FC 301), PK37-P7K5
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IP21, IP55, IP66 [MMm’] ([AWG])

0O603HaueHue TUNa P11K P15K P18K P22K
Bbicokaa (HO)/HopmanbHaa neperpyska (NOYV HO NO HO NO HO NO HO NO
TunnyHaa BbIXOAHAA MOLHOCTb Ha Bany [KBT] 11 15 15 18,5 18,5 22,0 22,0 30,0
TunnyHaa BbIXOAHAA MOLHOCTb Ha Bany [n. c

P HanprKeH 460 B 15 20 20 25 25 30 30 40
Kopnyc 1P20 B3 B3 B4 B4
Kopnyc 1P21 B1 B1 B2 B2
Kopnyc IP55, IP66 B1 B1 B2 B2
BbixogHoI TOK

HenpepbiBHbiii (380-440 B) [Al 24 32 32 37,5 37,5 44 44 61
I('I?);;Z}:jj;lcE;T)b|[|j|A](neperpy3Ka B Tevenue 60 384 35,2 51,2 41,3 60 48,4 704 67,1
HenpepbieHbii (441-500 B) [Al 21 27 27 34 34 40 40 52
(”42?13;'50“C;)bl{l;l\](ﬂeperpym B TeueHne 60 <) 33,6 29,7 432 37,4 54,4 44 64 57,2
HenpepbiBHaa mowHocTb (400 B) [KBA] 16,6 22,2 22,2 26 26 30,5 30,5 423
HenpepbiBHaA mowHocTb (460 B) [KBA] 21,5 27,1 31,9 41,4
MakKc. BXoAHOW TOK

HenpepbiBHbin (380-440 B) [A] 22 29 29 34 34 40 40 55
MpepbiBUCTBIN (Neperpy3ka B TeyeHne 60 c) 35,2 310 46,4 374 544 a1 64 60,5
(380-440 B) [A]

HenpepbiBHbIn (441-500 B) [A] 19 25 25 31 31 36 36 47
I;Z?j:‘ggC;)bl[il(neperpywa B Teuetie 50 ) 304 27,5 40 34,1 49,6 39,6 57,6 51,7
[lononHuTeNbHbIEe TEXHNYECKME XapaKTepucTuKn

Makc. nonepeuHoe ceueHve kabena® ana

ceTn, TOPMO3a, LenNun paspesieHna HarpysKuy, 16, 10, 16 (6, 8, 6) 16, 10, 16 (6, 8, 6) 35,--(2,-°) 35,--(2,-)

Makc. nonepeyHoe ceueHue kabena® ana
nsuratens, IP21, IP55, IP66 [mm?] (IAWG])

10, 10,- (8, 8,)

10, 10,- (8, 8,)

35, 25,25 (2,4, 4)

35,25,25(2,4,4)

Makc. nonepeuHoe ceyene kabena® ans
CceTn, TopMo3a, ABMraTeNs, Lenu pasfeneHns
Harpy3sku, IP20 [mm?] ([AWG])

10, 10, (8, 8,)

10, 10, (8, 8,)

35--(2-7)

35--(2-7)

Makc. nonepeuHoe ceueHue kabens? ans
pasbeanHuTena [Mm?] ([AWG])

16, 10, 10 (6, 8, 8)

OueHoYHOe 3HayeHue noTtepuy MOLHOCTN npun

HOMMWHAIbHOM MaKc. Harpyske [BT]®

291 392

379 465

444 525

547 739

Kna

0,98

0,98

0,98

0,98

Ta6bnuua 6.5 MurtaHune ot cetn 380-500 B (FC 302), 380-480 B (FC 301), P11K-P22K
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PyKOBOACTBO no NPOeKTNpoBaHuio

0O603HayeHue TMNa

P30K

P37K

P45K

P55K

P75K

Bbicokasa (HO)/HopmanbHas
neperpyska (NO)"

HO

NO

HO

NO

HO

NO

HO NO

HO NO

TuUNn4yHas BbIXO4HAs MOLHOCTb Ha
Bany [KBT]

30

37

37

45

45

55

55 75

75 90

Kopnyc 1P21

C1

C1

C1

(@)

c2

Kopnyc 1P20

B4

a

a

ca

ca

Kopnyc IP55, IP66

C1

c1

C1

()

c2

BbixogHol TOK

HenpepbiBHbIn (380-440 B) [A]

61

73

73

90

90

106

106 147

147 177

MpepbiBUCTLIN (Neperpyska B
TeyeHue 60 ¢)
(380-440 B) [A]

91,5

80,3

110

99

135

117

159 162

221 195

HenpepbiBHbIn (441-500 B) [A]

52

65

65

80

80

105

105 130

130 160

MpepbiBUCTLIV (Neperpyska B
TeyeHue 60 ¢)
(441-500 B) [A]

78

97,5

88

120

116

158 143

195 176

HenpepbiBHasa molHocTb (400 B)
[KBA]

42,3

50,6

62,4

62,4

73,4

73,4 102

102 123

HenpepbiBHasa molHocTb (460 B)
[KBA]

63,7

83,7

104

128

MakKc. BXoAHOW TOK

HenpepbiBHbin (380-440 B) [A]

55

66

66

82

82

96

96 133

133 161

MpepbiBUCTLI (Neperpyska B
TeueHue 60 ¢) (380-440 B) [A]

82,5

72,6

929

90,2

123

106

144 146

200 177

HenpepbiBHbin (441-500 B) [A]

47

59

59

73

73

95

95 118

118 145

MpepbiBUCTLIV (Meperpyska B
TeyeHune 60 c) (441-500 B) [A]

70,5

64,9

88,5

80,3

110

105

143 130

177 160

ﬂOﬂOﬂHI/ITeHbeIe TeXHN4YeCKue Xapakrepuctmkn

Makc. nonepeyHoe ceyeHue
kabens ana cetm n asurartens, IP20
Imm?] ([AWG])

35(2)

50 (1)

50 (1)

150 (300 MCM)

150 (300 MCM)

Makc. nonepeuHoe ceuyeHve
Kabena ana Topmosa u Lenm
pasgeneHus Harpysku, IP20

[mm’] ([AWG])

35(2)

50 (1)

50 (1)

95 (4/0)

95 (4/0)

Makc. nonepeyHoe ceyeHue
Kabena ana cetn n gBuratens,
IP21, IP55, IP66 [mm?] ([AWG])

50 (1)

50 (1)

50 (1)

150 (300 MCM)

150 (300 MCM)

Makc. nonepeyHoe ceyeHune
Kabena gna Topmosa u uenu
pasgeneHuna Harpysku, IP21, IP55,
IP66 [MMm?]

50 (1)

50 (1)

50 (1)

95 (3/0)

95 (3/0)

Makc. nonepeyHoe ceueHue
kabena® onA pasbeauHuTeNA
[Mm?] ([AWG])

50,

(1

35,35

12,2)

95, 70, 70
(370, 2/0, 2/0)

185, 150, 120
(350 MCM,
300 MCM, 4/0)

OueHOYHOe 3HauyeHne norepu
MOLLHOCTU npn HOMWHaNbHOW

Makc. Harpyske [BT]?

570

698

697

843

891

1083

1022 1384

1232 1474

Kna 2)

0,98

0,98

0,98

0,98

0,99

Ta6bnuua 6.6 NutaHne ot cetn 380-500 B (FC 302), 380-480 B (FC 301), P30K-P75K
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XapaKTepI/ICTI/IKI/I npoAaykKTa PyKOBOACTBO Nno NPOeKTNpoBaHuio

6.1.3 lMNuTtaHune ot cetn 525-600 B (tonbko FC 302)

O603HaueHue TUNa PK75 P1K1 P1K5 P2K2 P3K0 P4KO0 P5K5 P7K5
TunuyHaa BbIxOgHaA MOLYHOCTb Ha Bany [KBT] 0,75 1.1 1,5 2,2 3 4 55 7,5

Kopnyc 1P20, IP21 A3 A3 A3 A3 A3 A3 A3 A3

Kopnyc IP55 A5 A5 A5 A5 A5 A5 A5 A5

BbixogHOM TOK

HenpepbiBHbin (525-550 B) [A] 1,8 2,6 29 41 52 6,4 9,5 11,5
MpepbiBucTbin (525-550 B) [A] 29 4,2 4,6 6,6 8,3 10,2 15,2 18,4
HenpepbiBHbin (551-600 B) [A] 1,7 2,4 2,7 3,9 49 6,1 9,0 11,0
MpepbiBucTbin (551-600 B) [A] 2,7 3,8 43 6,2 7.8 9,8 14,4 17,6
HenpepbiBHaa mowwHocTb (525 B) [KBA] 1,7 2,5 2,8 3,9 5,0 6,1 9,0 11,0
HenpepbiBHaa mowwHocTb (575 B) [KBA] 1,7 2,4 2,7 3,9 49 6,1 9,0 11,0
Makc. BXOgHOWN TOK

HenpepbiBHbii (525-600 B) [A] 1,7 24 2,7 4,1 52 58 8,6 10,4
MpepbiBuCcTbINA (525-600 B) [A] 2,7 38 43 6,6 83 93 13,8 16,6

p,OI'IOﬂHI/ITeanbIe TeXHNYECKUE XapaKTepucTtukn

Makc. nonepeuHoe ceueHue kabens® ans cetu,
4,4,4(12,12,12)

BUraTena, Topmosa, uenn pasgeneHma Har| 3KN
A pMo3a, Lenit pasa Py (MH. 02 (24))

[mm’] ([AWG])

Makc. nonepeuHoe ceuenue Kabens® ans

X 6,4,4(10,12,12)
pasbeguHutensa [mm] ([AWG])

OLieHOUHOEe 3HaueHre NoTepy MOLHOCTY Mpu

35 50 65 92 122 145 195 261
HOMUHANbLHOM Makc. Harpyske [BT]Y
Kno? 0,97 0,97 0,97 0,97 0,97 0,97 0,97 0,97

Ta6bnuua 6.7 MuTtaHue ot cetn 525-600 B (Tonbko FC 302), PK75-P7K5
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XapaKkTepucTuku npoaykra

PyKOBOACTBO no NPOeKTNpoBaHuio

0O603HayeHue TMNa

P11K

P15K

P18K

P22K

P30K

Bbicokasa (HO)/HopmanbHas
neperpyska (NO)"

HO NO

HO NO

HO NO

HO NO

HO

NO

TuUNn4yHas BbIXO4HAs MOLHOCTb Ha
Bany [KBT]

11 15

18,5

18,5 22

22 30

30

37

TuUNnYHas BbIXOAHAs MOLWHOCTb Ha
gany [n. c] npn 575 B

15 20

20 25

25 30

30 40

40

50

Kopnyc 1P20

B3

B3

B4

B4

B4

Kopnyc IP21, IP55, IP66

B1

B1

B2

B2

(@]

BbixogHol TOK

HenpepbiBHbIn (525-550 B) [A]

19 23

23 28

28 36

36 43

43

54

MpepbiBucTbin (525-550 B) [A]

30 25

37 31

45 40

58 47

65

59

HenpepbiBHbIn (551-600 B) [A]

18 22

22 27

27 34

34 41

41

52

MpepsbiBucTbin (551-600 B) [A]

29 24

35 30

43 37

54 45

62

57

HenpepbiBHasa molHocTb (550 B)
[KBA]

18,1

21,9 26,7

26,7 343

34,3 41,0

41,0

HenpepbiBHasa molHocTb (575 B)
[KBA]

21,9 26,9

26,9 339

339 40,8

40,8

MakKc. BXoAHOW TOK

HenpepbiBHbIn npu 550 B [A]

17,2 20,9

20,9 254

25,4 32,7

32,7 39

39

49

MpepbiBucTbIn Npu 550 B [A]

28 23

33 28

41 36

52 43

59

54

HenpepbiBHbI npu 575 B [A]

16 20

20 24

24 31

31 37

37

47

MpepbiBucTbIn Npu 575 B [A]

26 22

32 27

39 34

50 41

56

52

[lononHutenbHble TEXHNYECKNE Xapa

KTepucTnkun

Makc. nonepeuHoe ceueHue
kabena® ana cetu, Topmo3a,
ABUraTens, uenu pasgeneHus
Harpy3ku, IP20 [mm’] ([AWG])

10, 10,- (8, 8,)

10, 10,- (8, 8,)

35--(2-7)

35--(2-7)

35--(2-1)

Makc. nonepeyHoe ceyeHune
kabena® gna cetn, Topmosa, Lenu
pasgenenuna Harpysku, IP21, IP55,
IP66 [Mm’] ([AWG])

16, 10, 10 (6, 8, 8)

16, 10, 10 (6, 8, 8)

35--(2-1)

35--(2-1)

50,-- (1,-)

Makc. nonepeyHoe ceueHue
Kabena? gna psuratens, IP21, IP55,
IP66 [Mm?] ([AWG])

10, 10~ (8, 8,)

10, 10,- (8, 8)

35,25,25(2, 4,4

35,25,25(2,4, 4

50,-- (1,-)

Makc. nonepeuHoe ceuyeHue kabens?
AnA pasbeanHUTena [Mm?] ([AWG])

16, 10, 10

(6,

8, 8)

50, 35, 35
(1,2,2)

OueHoYHOe 3HayeHue norepu
MOLHOCTA Npn HOMWHaNbHOW

MaKc. Harpyske [BT]?

220 300

300 370

370 440

440 600

600

740

Kna

0,98

0,98

0,98

0,98

Ta6bnuua 6.8 MNurtaHune ot cetn 525-600 B (Tonbko FC 302), P11K-P30K
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XapaKTepI/ICTI/IKI/I npoAaykKTa PyKOBOACTBO no NPOeKTNpoBaHuio
0O603HayeHue TMNa P37K P45K P55K P75K
Bbicokaa (HO)/HopmanbHaa neperpyska (NOYV HO NO HO NO HO NO HO NO
TunnyHaa BbIXOAHAA MOLHOCTb Ha Bany [KBT] 37 45 45 55 55 75 75 90
TununyHas BbIXOAHAA MOLWHOCTb Ha Bany [n. C.
A . y [n .l npu 50 50 60 74 75 100 100 120
575 B
Kopnyc 1P20 c3 (e} c3 c4 Cc4
Kopnyc IP21, IP55, IP66 C1 1 C1 2 Q
BbixogHol TOK
HenpepbiBHbin (525-550 B) [Al 54 65 65 87 87 105 105 137
MpepbiBucTbin (525-550 B) [A] 81 72 98 96 131 116 158 151
HenpepbiBHbii (551-600 B) [Al 52 62 62 83 83 100 100 131
MpepsbiBucTbin (551-600 B) [A] 78 68 93 91 125 110 150 144
HenpepbiBHaa mowwHocTb (550 B) [KBA] 51,4 61,9 61,9 829 82,9 100,0 100,0 130,5
HenpepbiBHaa mowHocTb (575 B) [KBA] 51,8 61,7 61,7 82,7 82,7 99,6 99,6 130,5
MakKc. BXoAHOW TOK
HenpepbiBHbI npu 550 B [A] 49 59 59 78,9 78,9 95,3 95,3 124,3
MpepsbiBucTbIn Npu 550 B [A] 74 65 89 87 118 105 143 137
HenpepbiBHbIn npu 575 B [A] 47 56 56 75 75 91 91 119
MpepbiBucTbIn Npu 575 B [A] 70 62 85 83 113 100 137 131
[lononHuTenbHble TeXHNYECKUe XapaKTepucTukmn
Makc. nonepeyHoe ceyeHve Kabens ana cetu u
R 50 (1) 150 (300 MCM)
nsuratens, IP20 [mm?] ([AWG])
Makc. nonepeyHoe ceyeHve Kabens ans TopMosa 1
2 50 (1) 95 (4/0)
uenu pasgeneHuna Harpysku, IP20 [mm] ([AWG])
Makc. nonepeuHoe ceyeHve Kabens ana cetn u
> 50 (1) 150 (300 MCM)
nsuratens, IP21, IP55, IP66 [mm?] ([AWG])
Makc. nonepeyHoe ceyeHne Kabens ans TopMosa u
3 50 (1) 95 (4/0)
uenu pasgeneHuna Harpysku, IP21, IP55, IP66 [mm”]
Makc. 6ena® 185, 150, 120
aKc nonepeqHE)e CZ]et:[e:vv\;Z]l;a ena® ona 50, 35, 35 95, 70, 70 et e
pasbeauHuTena [Mm (1,2 2) (3/0, 2/0, 2/0) )
300 MCM, 4/0)
OueHoYHOe 3HaYeHNe NoTepy MOLLHOCTU NpK
740 900 900 1100 1100 1500 1500 1800
HOMUHANbLHOM MaKc. Harpyske [BT]Y
Knp?2 0,98 0,98 0,98 0,98

Ta6bnuua 6.9 MNMuTtaHue ot cetn 525-600 B (Tonbko FC 302), P37K-P75K
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XapaKkTepucTuku npoaykra

PyKOBOACTBO no NPOeKTNpoBaHuio

6.1.4 lutaHme ot cetn 525-690 B (Tonbko FC 302)

0O603HaveHue TUNa P1K1 P1K5 P2K2 P3KO0 P4KO0 P5K5 P7K5
Bbicokas/HopMabHas neperpyska’) HO/NO HO/NO HO/NO HO/NO HO/NO HO/NO HO/NO
TunnyHaa BbIXOAHAA MOLHOCTb Ha Bany [KBT] 1,1 1,5 2,2 3,0 4,0 5,5 7.5
Kopnyc 1P20 A3 A3 A3 A3 A3 A3 A3
BbixogHOW TOK
HenpepbiBHbin (525-550 B) [A] 2,1 2,7 3,9 49 6,1 9,0 11,0
MpepbiBucTbIA (525-550 B) [A] 34 4,3 6,2 7,8 9,8 14,4 17,6
HenpepbieHbii (551-690 B) [Al 1,6 2,2 3.2 4,5 5,5 7.5 10,0
MpepbiBucTbin (551-690 B) [A] 2,6 3,5 5,1 7,2 8,8 12,0 16,0
HenpepbiBHaa mowHocTb (525 B) [KBA] 1,9 2,5 3,5 4,5 5,5 8,2 10,0
HenpepbiBHaa mowHocTb (690 B) [KBA] 1,9 2,6 3,8 54 6,6 9,0 12,0
MakKc. BXoAHOW TOK
HenpepbiBHbIn (525-550 B) [A] 1,9 24 3,5 4,4 5,5 8,1 9,9
MpepbiBucTbIn (525-550 B) [Al 3,0 3,9 56 7,0 8,8 12,9 15,8
HenpepbiBHbii (551-690 B) [A] 14 2,0 2,9 4,0 4,9 6,7 9,0
MpepbiBucTbIN (551-690 B) [Al 2,3 3,2 4,6 6,5 7,9 10,8 14,4
[lononHuTenbHble TEXHNYECKNE XapaKTepucTukmn
Makc. nonepeuHoe ceueHve kabena® gna cetu,
[BUraTens, TOPMO3a, Lienu pasfeneHuns HarpysKku 4, 4,4 (12,12, 12)(MuH. 0,2 (24))
Imm’] ([AWG])
Makc. nonepeuHoe ceueHve kabena® gna 6,4, 4 (10,12, 12)
pasbeguHuTens [Mm?] ([AWG])
OueHOYHOe 3HaueHVie NOTEPU MOLLHOCTU MpU
HOMMWHANbHON MaKcC. Harpyske (BT)? a4 €0 88 120 160 220 300
Kng? 0,96 0,96 0,96 0,96 0,96 0,96 0,96
Ta6bnuua 6.10 Kopnyc A3, nutaHue ot cetn 525-690 B nepem. ToKa, IP20/3awmweHHoe waccu, P1K1-P7K5
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XapaKTepucTukn npoaykra PykoBoAcTBO NO NPOEKTUPOBAHUNIO

0O603HaueHue TUNa P11K P15K P18K P22K
Bbicokas/HopManbHas neperpyska’ HO NO HO NO HO NO HO NO
::l;g::(ae:::z:?;ﬂ MOLLUHOCTb Ha Bany [KBT] npwu 75 " " 15 15 185 185 2
:2;2:;2:::22?;;1 MOLLUHOCTb Ha Bany [KBT] npwu " 15 15 185 185 2 2 30
Kopnyc 1P20 B4 B4 B4 B4
Kopnyc IP21, IP55 B2 B2 B2 B2
BbixogHol TOK

HenpepbiBHbIi (525-550 B) [A] 14,0 19,0 19,0 23,0 23,0 28,0 28,0 36,0
MpepbiBUCTLIV (Neperpy3ka B TeueHne 60 c)

(525-550 B) [A] 224 20,9 304 253 36,8 30,8 44,8 39,6
HenpepbiBHbii (551-690 B) [Al 13,0 18,0 18,0 22,0 22,0 27,0 27,0 34,0
MpepbiBUCTbIV (Neperpy3ka B TeyeHne 60 c)

(551-690 B) [A] 20,8 19,8 28,8 24,2 352 29,7 43,2 374
HenpepbiBHaa mowHocTb (Mpu 550 B) [KBA] 13,3 18,1 18,1 21,9 21,9 26,7 26,7 343
HenpepbiBHasa molwHocTb (Mpu 690 B) [KBA] 15,5 21,5 21,5 26,3 26,3 32,3 323 40,6
MakKc. BXoAHOW TOK

HenpepbigHbii (npu 550 B) [A] 15,0 19,5 19,5 24,0 24,0 29,0 29,0 36,0
MpepbiBUCTLIN (Meperpy3ka B TeyeHne 60 ¢ npu 232 215 312 264 384 319 464 306
550 B) [A]

HenpepbiBHbi (Mpu 690 B) (A) 14,5 19,5 19,5 24,0 24,0 29,0 29,0 36,0
MpepbiBUCTBIV (Meperpyska B TeyeHne 60 ¢ npu

690 B) [A] 23,2 21,5 31,2 26,4 384 31,9 46,4 39,6
JlononHuTenbHble TEXHNYECKNE XapaKTepucTukmn

Makc. nonepeuHoe ceueHvie kabena® pna cetn/

ABuratens, uenu pasgeneHna Harpyskm u Topmosa 35,25,25 (2,4, 4)

mm?] ([AWG))

Makc. nonepeuHoe ceueHve kabens® gna

) 16, 10, 10 (6, 8, 8)
pasbeauHutens [mm] ([AWG])

OueHouHoe 3HaueHvie NoTePU MOLIHOCTU MpU
150 220 220 300 300 370 370 440

HOMMWHANbHON MaKc. Harpyske (BT)?
KI'I,D,Z) 0,98 0,98 0,98 0,98

Ta6bnuua 6.11 Kopnyc B2/B4, nutaHue ot cetn 525-690 B nep. Toka IP20/IP21/IP55 — wacc/NEMA 1/NEMA 12 (tonbkoFC 302),
P11K-P22K
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XapaKkTepucTuku npoaykra

PyKOBOACTBO no NPOeKTNpoBaHuio

0O603HaueHue TUNa P30K P37K P45K P55K P75K
Bblcokas/HopManbHas neperpyska’ HO NO HO NO HO NO HO NO HO NO
TunuyHaa BbIXOAHAA MOLHOCTb Ha Bany

22 30 30 37 37 45 45 55 50 75
(kBT) npn HanpsaxeHnn 550 B
TunnyHaa BbIXOAHAA MOLHOCTb Ha Bany

30 37 37 45 45 55 55 75 75 90
[KBT] npu HanpsxeHun 690 B
Kopnyc 1P20 B4 a a3 D3h D3h
Kopnyc IP21, IP55 (o) c2 C2 C2 c2
BbixogHol TOK
HenpepbiBHbii (525-550 B) [A] 36,0 43,0 43,0 54,0 54,0 65,0 65,0 87,0 87,0 105
MpepbiBUCTLIV (Meperpyska B TeueHue

54,0 473 64,5 59,4 81,0 71,5 97,5 95,7 130,5 115,5
60 c) (525-550 B) [A]
HenpepbiBHbIn (551-690 B) [A] 34,0 41,0 41,0 52,0 52,0 62,0 62,0 83,0 83,0 100
MpepbiBUCTBIV (Neperpyska B TeueHue

51,0 45,1 61,5 57,2 78,0 68,2 93,0 91,3 124,5 110
60 c) (551-690 B) [A]
HenpepbiBHaa MowHocTb (Mpu 550 B)

34,3 41,0 41,0 51,4 51,4 61,9 61,9 82,9 82,9 100
[KBA]
HenpepbiBHasa MowHocTb (Mpu 690 B)

40,6 49,0 49,0 62,1 62,1 74,1 74,1 99,2 99,2 119,5
[KBA]
MakKc. BXoAHOW TOK
HenpepbiBHbiin (Mpu 550 B) [A] 36,0 49,0 49,0 59,0 59,0 71,0 71,0 87,0 87,0 99,0
MpepbiBUCTLIN (Neperpy3ka B TeueHne 60 ¢

54,0 53,9 72,0 64,9 87,0 78,1 105,0 95,7 129 108,9
npw 550 B) [A]
HenpepbiBHbiin (Mpu 690 B) [A] 36,0 48,0 48,0 58,0 58,0 70,0 70,0 86,0 - -
MpepbiBUCTBIN (Meperpyska B TeyeHne 60 ¢

54,0 52,8 72,0 63,8 87,0 77,0 105 94,6 - -
npu 690 B) [A]
[lononHuTeNbHbIE TEXHNYECKME XapaKTepuCTUKn
Makc. nonepeuHoe ceyeHuve Kabens ana

) 150 (300 MCM)
cetn n auratens [mm~] ([AWG])
Makc. nonepeyHoe ceyeHuve Kabens ana
Lenu pasfeneHna Harpysku n Topmosa 95 (3/0)
[Mm?] ([AWG])
185, 150, 120
Makc. nonepeyHoe ceueHve kabena® gna 95, 70, 70 (350 MCM
2] ([AWG 3/0, 2/0, 2/0 ' )
pasbeguHuTens [Mm?] ([ 1) ( ) 300 MCM, 4/0)
OueHOYHOe 3HaueHre NoTepu MOLLHOCTM
N 600 740 740 900 900 1100 1100 1500 1500 1800

NPY HOMWHaNbHOI Makc. Harpyske [BT]?
Kng? 0,98 0,98 0,98 0,98 0,98

Tabnuua 6.12 Kopnyca B4, C2, C3, nutaHue ot cetn 525-690 B nep. Toka, IP20/IP21/IP55 — waccn/NEMA1/NEMA 12 (tonbko FC 302),
P30K-P75K

Homuranel npedoxpaHumernet cm. 8 enasa 9.3.1 lpedoxpaHumenu u asmomamudyeckue 8biK/o4amesnu.

") Boicokas nepezpyska (HO) = 150-npoueHmHsiti unu 160-npoueHmHsIt Kpymauwjuli MoMeHm 8 meyeHue 60 c. HopmaneHas
nepezpyska = 110-npoyeHmHsIl Kpymauwjuti MomeHm 8 meyeHue 60 C.

2 Yamepsemca ¢ UCNO/b308AHUEM 3KPAHUPOBAHHbLIX Kabesneli 0sueamens 0aUHOU 5 M Npu HOMUHAIbHOU HA2PY3Ke U HOMUHA/IbHOU
yacmome.

3) Mpednondzaemcs, 4mo MUNOBbIE 3HAYEHUA NOMePb MOWHOCMU NPUBOOAMCA NPU HOMUHA/IbHOU HA2Zpy3Ke U Haxodamcsa & npedesnax
£15 % (Donyck C8A3aH C USMEHeHUAMU HANPSXeHUs U pasauduem xapakmepucmuk kabesned).

3HaqeHus npusedeHsl Ucxoda u3 munuyHozo KI1J dsueamens (epaHuua eff2/eff3). ins dsueameneti ¢ 6onee Huzkum Kl nomepu 8
npeobpazosamesie yacmomel gospacmarom, u Haobopom.

Ecnu yacmoma KoMmymayuu noseltudemcs 00 3HaYeHuUs, CpasHUMO20 C YCMAHOBKOU NO YMOJTYAHUIO, B03MOXEH CyujecmeeHHbIU
pocm nomepe.
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Darfits

XapaKTepI/ICTI/IKI/I npoAaykKTa PyKOBOACTBO Nno NPOeKTNpoBaHnIoO

HpueeaeHHble 0aHHble ydyumelsarom MowHoOCMe, nompe6ﬂﬂemyfo LCP u munosgsimu nnamamu ynpaseJseHus. JononHumerneHsie
ycmpot“lcmsa U Haepyska nosie3o8amesia Mo2ym yeesiiudume nomepu Ha 30 Bm. (O6b14HO npu nosHou Haepyske niamel ynpasjieHus u
npu ycmaHoske 0donosiHUMesnbHbIX naam 8 eHesdax A unu B ysenu4eHue nomepb cocmassisem 8ce2o 4 Bm 0na kaxdoli nnamel.)
Xoms u3mepeHuUsa 8bINOJIHAIOMCA C NOMOWbIO CAMO20 COBPEMEHHO20 O60pyaOBCIHUFI, Heob6x00uMo ydyumeleame noepewHocme

Hekomopelx usmepeHul (£ 5 %).

4 Tpu 3HaYeHUs MAKC. cedeHUs Kabens NpUueodAMCA COOMEEMCMEeHHO O/ OOHOXUIbHO20 Kabess, 2u6Ko20 NPoeoda u 2ubKo20
nposoda ¢ KOHYe8bIMU KabeabHbIMU My@mamu.

6.2 O6Lme TexHNYecKme TpeboBaHUA

6.2.1 lutaHne oT cetn

[MntaHne ot cetn

MuTatowme Knemmbl (6-MMMYbCHbIE) L1, L2, L3
HanpsaxxeHue nuTaHuA 200-240 B £10 %
HanpsaxeHne nuTtaHuA FC 301: 380-480 B/FC 302: 380-500 B +10 %
HanpsaxxeHue nuTaHuA FC 302: 525-600 B £10 %
HanpsaxxeHue nuTaHuA FC 302: 525-690 B £10 %

Huskoe HanpAxeHue cemu/nponaaaHue HanpAxeHusA:

I7pu HU3KOM HanpsAxeHUUu cemu usu npu nponaaaHuu HanpAxeHUusa cemu npeo6pa3oeamenb yacmomel npoaon)Kaem
pa6omamb, NOKa HanpAxeHue npome)Kymquod yenu He CHU3UMCA 00 MUHUMA/1bHO20 YPOBHA, hpu KOMopom npoucxoaum
8blKJ/1to4YeHue npeo6paaoeame/m; 006bI4HO HanpsxeHue omkJtoYeHuUa Ha 15 % Huxe MUHUMA/TbHO20 HOMUHA/IbHO20
HanpAxeHUa numadus npeo6pa3oeamenﬂ. BkntoyeHue numaHua u nosHsIl prmﬂuwd MOMeHM HeBO3MOXXHbl hpu
HanpsxeHuUU 8 cemu meHowe 10 % MUHUMAJIbHO20 HOMUHAJIbHO20 HANPAXEHUA NUMAHUA npeo6pasoeamenﬂ.

YactoTa nutaHuAa 50/60 Ty 5 %
Makc. KpaTKkoBpeMeHHasa acummeTpua das ceTn nNuTaHuA 3,0 % OT HOMVMHANbHOIO HanNPAXeHUA NUTaHUA
KoappuumeHT akTuBHOM MolyHOCTY (A) 2 0,9 HOMVHaNbHOrO 3HAYeHNA NPU HOMWHANBbHOWN Harpyske
KoadpduumeHT peakTmBHom molHocTH (cos ¢) oKOoJIo efuHuLbl (> 0,98)
Yucno BkntoyeHun exogHoro nutaHua L1, L2, L3 npu mowHoctn < 7,5 kBT He 6onee 2 pa3 B MUHYTY
Yncno BKkNoYeHUn BxogHoro nutanua L1, L2, L3 npn mowHoctn 11-75 KBt He 6onee 1 pasa B MUHYTY
Yncno BKnoyeHun sxogHoro nutauma L1, L2, L3 npn mowHoctn = 90 kBT He 6onee 1 pasa 3a 2 MUHYTHI.
Ycnosus okpy»Katoleli cpefibl B COOTBETCTBUM € TpeboBaHmeM KaTeropua nepeHanpsaxenua lll/cteneHb
ctaHgapTta EN60664-1 3arpA3HeHus 2

Ycmpoticmeo npu2o0HoO 0718 UCNO/Ib308AHUS 8 CXeMe, CNocobHOU nodasams cuMMempuyHbili MoK He 6onee 100 000 A (3¢h¢h.)
npu MakcumaneHom Hanpaxernuu 240/500/600/690 B.
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6.2.2 BbixogHaa MOLWHOCTb 1 ApYyrue XapakTepucTuKn aBuraTtens

MouwHocTb gsuratens (U, V, W)

BbixogHOe HanpsxeHune 0-100 % HanpsXeHNA UCTOYHUKA NUTAHUA
Bbix. yacToTa 0-590 y?
BbixopgHaa yactoTa B peXxrme MarHMTHOro MoToka 0-300 Iy
Yncno KommyTaumin Ha BbIxoae bes orpaHuyeHunsa
ANnTenbHOCTb N3MEHEHNA CKOPOCTYU 0,01-3600 c

XapaKTepucTuKn KpyTALero MoMeHTa

MyckoBON KPyTALWMIA MOMEHT (MOCTOAHHbIN KPYTALWMUA MOMEHT) makc. 160 % B TeueHue 60 ¢ oguH pa3s 3a 10 MUH.
MyckoBOM KpyTALWMI MOMEHT/KPYTALWNIA MOMEHT neperpysku

(NnepemeHHbIN KPYTALMIA MOMEHT) makc. 110 % B Teuenue 0,5 ¢V oguH pa3 3a 10 MUH.
Bpema HapacTaHuA KpyTALLEro MOMEHTa B peXXnme ynpasieHWA MarHUTHbIM NMOTOKOM (AN1A yacT. nepeks. 5 Ku) 1 Mc

Bpema HapacCTaHWA KpyTALLEro MomeHTa B pexkume VVCPUS (HesaBMCMOe OT YacToTbl NepeksioyeHns) 10 mc

1) 3HaueHus 8 NPOUEHMAxX OMHOCAMCA K HOMUHA/IbHOMY KpymALUeMy MOMeHmY.

2 Bpems omk/UKA KpymsAwe20 MOMeHma 3aeucum om NpUMeHeHUs U Hagpy3Ku, HO, KaK Npasusio, Waz Kpymsauwe2o MomeHma
om 0 0o 3adaHus cocmassigem 4-5-kpamHoe 8peMsa HapdcmAaHua Kpymsaujezo MomeHmad.

3) CneyuanbHbie nonb308amesnscKue epcuu ¢ 8bixodHol yacmomoti 0-1000 Iy.

6.2.3 YcnoBuAa oKpy»katoLen cpeabl

YcnosuA SKcnnyatTaynn

Kopnyc IP20/waccw, IP21/1un 1, IP55/Tun 12, IP66/Tnn 4X
WcnbitaHne Ha Bubpaumio 109
Makc. THVD 10%
Makc. oTHocuTenbHas BNaXKHOCTb 5-93 % (IEC 721-3-3; knacc 3K3 (6e3 koHaeHcaLuun)) Bo BpemMa paboTbl
ArpeccuBHan cpega (IEC 60068-2-43), TecTt HaS knacc Kd
TemnepaTtypa okpy»aloLiern cpebl Makc. 50 °C (cpepHas MakcumarnbHas 3a 24-yaca — 45 °C)
MuH. TeMnepaTypa oKpykatoLiei cpefibl BO BpeMaA paboTbl C MOSIHOWM Harpy3Komn 0°C
MuH. TeMnepaTypa oKpy»atoLieln cpefibl Npy paboTe C MOHWKEHHOWN NMPOU3BOAUTENIBHOCTbIO -10 °C
TemnepaTtypa npu XxpaHeHUW/TPaHCNOPTUPOBKe -25 ... +65/70 °C
Makc. BbicoTa Hafi ypoBHeM MopA 6e3 CHUMKEeHNA HOMUHANbHbBIX XapaKTepucTrK 1000 m
Crangaptbl OMC, n3nyuyeHue EN 61800-3, EN 55011"
CraHgaptbl IMC, NOMexXoyCToNUYnNBOCTb EN61800-3, EN 61000-6-1/2

) Cm. 2nasa 5.2.1 Pesynemamer ucneimaruii SMC.
6.2.4 TexHUUYECKMNE XapaKTePUCTUKIM Kabenen

InvHa u ceueHne kabeneit ynpasneHus"

Makc. pnuHa Kabensi gBuraTens (3KpaHMPOBaHHbIN) 150 m
Makc. gnuHa kabens geuratens (HeSKpaHWPOBAHHbI) 300 m
Makc. ceueHme NpoBOAOB, NOAKMOYAEMbBIX K KNEMMaM yrnpaBaeHUa NPy MOHTaxe r’mOKUM/KeCTKIM

npoBoaoM 6e3 KOHUeBbIX KabenbHbix MybT 1,5 MM%/16 AWG
Makc. ceueHme NpPoBOAOB, NOAKIIIOUYAEMbIX K KEMMaM YNpaBiaeHUs NPuY MOHTaXe r’MOKMM NPoBOLOM C

KOHLIEBbIMY KabenbHbIMK MydTamu 1 Mm%/18 AWG
Makc. ceueHne NpPoBOAOB, NMOAKIIIOUYAEMDIX K KNEMMaM YNpaBAeHUs NPY MOHTaXe r’MOKMM NPOBOLOM C

KOHLIEBBIMM KabenbHbIMU MypTamu, UMEOLUMI KOSbLEBOWN BYPTUK 0,5 MM%/20 AWG
MwuH. ceyeHne NPoBOAOB, MOAKMYAEMbIX K KIeMMaM ynpasneHua 0,25 mm%/24 AWG

") laHHble o kabenax numaxus npueedeHbl 8 MabauYax 31eKmpuyeckux Xapakmepucmuk 8 2iaea 6.1 Jnekmpuyeckue
Xapakmepucmuku.
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6.2.5 Bxoga/BbixoA 1 XapaKTepuUCTUKKN LEenn ynpaBneHns

6.2.5.1 Uundposbie Bxoabl

Lindposbie Bxoabl

Mporpammupyemble LnppoBbie BXOAbI FC 301: 4 (5)"/FC 302: 4 (6)"

Homep Knemmbi 18, 19, 27V, 29", 32, 33
Jlornka PNP unn NPN
YpoBeHb HanpsXeHusA 0-24 B nocrt. ToKa
YpoBeHb HanpsaxeHus, norunyeckuin «0» PNP < 5 B nocr. Toka
YpoBeHb HanpsaxeHus, nornyeckasa «1» PNP < 10 B nocT. ToKa
YpoBeHb HanpsxeHus, noruyeckuin «0» NPN 2 > 19 B nocT. ToKa
YpoBeHb HanpsxeHus, nornyeckas «1» NPN 2 < 14 B nocT. ToKa
MakcrmanbHoe Hanps)KeHue Ha Bxoae 28 B nocT. ToKa
[rnana3oH 4acToTbl NOBTOPEHUA UMMNYNbCOB 0-110 kly,
(Paboumn uukn) MuH. ANUTENBHOCTb NMNYNbCOB 4,5 mc
BxogHoe conpoTueneHue, Ri npu6an. 4 KOm

Knemma 6e3onacHoro octaHosa 37> % (knemma 37 asnsaetca GUKCMPOBaHHON Knemmol noruku PNP)
YpoBeHb HanpsaxeHusA 0-24 B noct. ToKa
YpoBeHb HanpsaxeHus, nornyeckuin «0» PNP < 4 B nocr. ToKa

YpoBeHb HanpsxeHua, nornyeckasa «1» PNP

> 20 B nocT. ToKa

MakcmmanbHoe HanpAXeHne Ha Bxopae

28 B nocT. ToKa

TunoBoN BXOAHON TOK NpW HanpsxeHun 24 B 50 mA (30¢.)
TunoBol BXOAHOM TOK Npu HanpsxeHun 20 B 60 MA (3¢¢.)
BxoaHasa eMKocTb 400 HO

Bce yugpossie 8x00bl 2a1b8AHUYECKU U30/IUPOBAHLI OM HanpAxeHUA numaHus (PELV) u Opyaux 8b6ICOKOBOIbMHbIX KieMM.

) Knemmor 27 u 29 mo2ym 6bimb Makxe 3anpopammupO8aHsl KaK 8bIXOOHbIe.

2 3a uckmoyeHuem exodHoU Knemmsbl 37 6e30NACHO20 OCMAHOEA.

3) Bonee nodpobHyto uHGopmMayuto o knemme 37 u hyHKYUU 6e30NacHo20 OCMAHOBA CM. 8 VIHCMPYKUUAX No 3Kcnayamayuu
(pyHKUYUU 6€30NacHO20 OMKII0YeHUs Kpymsaujezo MomeHma npeobpasosameneli yacmomeoi VLT®,

4 Mpu ucnosb308aHUU KOHMAKMOPA ¢ APOccesieM NOCMOAHHO20 MOKd 8 CoYeMAHUU ¢ hyHKUuel 6e30nacHo20 0CMaHoea
Heobxodumo obecneyume 06pamHoe nocmynJsieHUe MoKa U3 Opoccena Npu e2o0 OMKJIloYeHUU. Imo Moxem 6biMeb cOenaHo
nocpedcmesom pasmeuwjeHus 0uoda c80600H020 Xx00d (Unu, KaK eapuaHm, cepgoknanaHa 30-50 B 0114 cokpawjeHus 8pemeHu
omknuka) 8 kamyuwike. O6bIYHO KOHMAKMOPbI NPOOAOMCA C MAKUM OUOOOM.

AHanoroBble BXofpbl

KonunyectBo aHanoroBbix BXO4OB 2
Homep kKnemmbl 53, 54
Pexnmbl Hanps)xeHune nnn ToK
Bbibop pexnma Mepekntouatenn S201 n 5202
Pexxum HanpsaxeHua Mepekntouatens 5S201/5202 = OFF (U) — BbikntoueH
YpoBeHb HanpsaxeHua OT -10 go +10 B (macwrabupyembiii)
BxogHoe conpoTueneHue, Ri okoso 10 kKOm
MakcnmanbHoe HanpsxeHue +208B
Pexxmm Toka MNepekntouatenb $S201/5202 = ON (I) — BkntouyeH
YpoBeHb TOKa Ot 0/4 po 20 MA (MaclwTabrpyembii)
BxogHoe conpoTtuBnexne, Ri okono 200 Om
Makc. Tok 30 mMA
Paspeluatotas cnocobHOCTb aHANOroOBbIX BXOLOB 10 6UTOB (+ 3HaK)
TOYHOCTb aHaNOroBbIX BXOAOB MorpelwHocTb He 6onee 0,5 % OT NOMHON LWKanbl
Monoca vacrtor 100 My

AHa10208ble 8X00bI 2A/1bBAHUYECKU U30/IUPOBAHEI OM HanpsxeHus numanus (PELV) u Opyaux 8bICOKOBO/IbMHbIX K/IEMM.

MG33BF50 Danfoss A/S © Bep. 2014-04-04 Bce npaBa 3aLMLLeHbI. 83



XapaKkTepucTuku npoaykra

PyKOBOACTBO Nno NPOeKTNpoBaHnioO

r PELV isolation

+24V
18 —

Control

37 —

Functional
. . —_—
isolation

RS485  —

o
~N
<
— [}
[— Mains 2
| 2
|
High —
voltage — Motor
\
|
— DC-Bus

PucyHok 6.1 Usonauyuma PELV

VIMnynbcHble BXOAbI/BXOAbI dHKOAEpa

Mporpammupyemble UMMYNbCHblE BXOAbI/BXOAbI SHKOAEPa

2/1

Homep KnemMmbl UMMyNbCHOMO BXOZa/BXofa 3HKoAepa

29Y, 332 / 323, 333

Makc. yactoTa Ha kKnemme 29, 32, 33

110 Kl'y (ABYyxTaKTHOE ynpaBneHue)

Makc. yactoTa Ha Knemme 29, 32, 33

5 K'Y (OTKPLITbIA KONNEKTOP)

MuH. yacTtoTa Ha Knemme 29, 32, 33

4Ty

YpoBeHb HanpsxeHus

CM. pa3fien, NocBALWEHHbIN UMdPOBbIM BXOAaM

MakcrmanbHoe HanpAa)xeHne Ha Bxofe

28 B nocT. ToKa

BxogHoe con poTunBneHue, Ri

npubn. 4 kOm

TouHoCTb Ha umnynbcHom Bxoge (0,1-1 KI'u)

Makc. norpewHocTb: 0,1 % OT NONHON LWKabl

TouyHOCTb Ha Bxofe 3HKogepa (1-11 Kl'u)

Makc. norpewHoctb: 0,05 % OT NONHON LWKasbl

VImnynbcHbie 8x00bl U 8x00bl SHKOOepa (knemmsi 29, 32, 33) eans8aHu4ecku u30aupo8aHsl om HanpaxeHua numaxua (PELV) u

Opy2ux 8bICOKOBObMHbIX KIIEMM.

") Tonwko FC 302

2 UmnynbcHole 6xo0dbl: 29 u 33

3) Bxo0wl 3HK0Oepa: 32 = A u 33 =B

Lundposoi Bbixon

Mporpammupyembie LMPPOBbIE/VMMNYNIbCHBIE BbIXOAbI: 2
Homep Knemmbl 27, 29V
YpoBeHb HanpaXeHUs Ha LppPOBOM/YaCTOTHOM BbIxofde 0-24 B
Makc. BbIXOAHOWM TOK (CTOK U NCTOYHUK) 40 mMA
Makc. Harpy3ka Ha 4acTOTHOM BbIXofe 1 KOM
MakKc. eMKOCTHasA Harpyska Ha 4aCTOTHOM Bbixofe 10 HO
MuHMManbHasA BbIXOAHaA YacTOTa Ha YaCTOTHOM Bbixofe 0y
MakcmmanbHasa BbIXO4HaA YacTOTa Ha YacTOTHOM BbixoAe 32 kly,
TOYHOCTb YaCTOTHOrO BbiXOAa Makc. norpewHocTb: 0,1 % NONHON LWKasbl
PaspeluatoLian cnoco6HOCTb YaCTOTHBIX BbIXOAOB 12 6ut

") Knemmor 27 u 29 mo2ym 6bime makxe 3anpozpammupo8asl KaK 8XOOHbIE.
Lugpposoli 8bix00 2anb8aHuyecku u3onupo8aH om HanpaxeHua numarusa (PELV) u Opyaux 8bICOKOBO/IbMHbIX KINEMM.
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AHanorosblin BbIxoq

Konunyectso nporpammmpyembix aHanoroBbix BbIXO4OB 1
Homep Knemmbl 42
[lnana3oH ToKa aHanoroBoro Bbixoga ot 0/4 po 20 mA
Makc. Harpy3ka Ha 3emni0 Ha aHanoroBOM Bbixofe MeHee 500 Om
TOYHOCTb Ha aHaNIOroBOM BbIXO4e Makc. norpewHocTb: 0,5 % OT NONHON LWKasbl
PaspeluatoLian cnocobHOCTb Ha aHaJIOrOBOM BbIXOfe 12 6ut

AHan0208bIl 8bIXO0 2a/1bBAHUYECKU U30/IUPOBAH oM HanpsaxeHua numanus (PELV) u Opyaux 86ICOKO80/IbMHbIX KIEMM.

Mnata ynpasneHus, Bbixog 24 B nocT. Toka

Homep kKnemmbl 12,13
BbixogHOe HanpsxeHune 24B+1,-3 B
Makc. Harpyska 200 mA

McmoyHukK HanpA@eHusA 24 B nocm. moka 2ane8aHu4ecku usosluposaH om HanpAxeHUAaA numaHus (PELV), HO Yy Heeo mom e
nomeHyuas, 4Ymo y aHasi0208bix u uud)posblx 8x0008 U 8bIX0008.

Mnata ynpaeneHus, Bbixod 10 B nocT. Toka

Homep kKnemmbl +50
BbixogHOe HanpskeHne 10,5 £0,5 B
Makc. Harpyska 15 mA

YcmouHuk HanpsxeHua 10 B nocm. moka 2ane8aHuy4ecku u3ouposaH om HanpaxeHus numanus (PELV) u dpyaux
8bICOKOBOJIbMHbIX KIIeMM.

Mnata ynpaBneHus, nocnepoBaTtenbHaa CBA3b Yepe3 uHTepdeinc RS-485
Homep knemmbl 68 (P,TX+, RX+), 69 (N,TX-, RX-)
Knemma Homep 61 O6wwuin ans kKnemm 68 1 69

Cxema nocnedogamensHoU €8A3U RS485 hyHKUUOHANIBHO omOesieHa om Opy2ux UeHMpAasbHbIX CXeM U 2a/1b8AHUHECKU
paseazaHa om HanpsaxeHus numaxua (PELV).

MNnata ynpaeneHus, nocnegosatenbHan cBA3b yepes nopt USB
CraHgapTtHbin nopt USB 1.1 (nonHaa cKopocCTb)
Pasbem USB Pazbem USB tuna B, «gna yctponcrs»

Modkniouerue [1K ocywecmenaemca cmaHoapmHeim kabenem USB (xocm/ycmpoticmeo).

CoeduHeHue USB 2anbeaHuyecku u3onupos8aHo om HanpsxeHus numaxusa (¢ 3awjumodi PELV) u Opyaux 8bICOKO80/IbMHbIX
Knemm.

3asemneHue USB coeOuHeHUs He U30/1UPOBAHO 2a/1b8AHUYECKU om 3adWumHozo 3asemseHus. K pasvemy cesasu USB Ha
npeobpaszosamersie 4acmomsi MoXem NOOK/I0YAMbCA MOJIbKO U30/IUPOBAHHbIU NepeHOCHOU NepcoHasbHbIl KoMnblomep.
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Bbixopbl pene
Mporpammupyembie Bbixogbl pene  FC 301 (Bce Tunopasmepsb! no mowHoctm): 1/FC 302 (Bce TMnopa3mepbl MO MOLWHOCTH): 2

Pene 01, Homepa Knemm 1-3 (pa3mbikaHue), 1-2 (3amMblkaHue)
Makc. Harpy3ka (AC-1)V Ha knemmax 1-3 (HOPManbHO 3aMKHYTbIl KOHTaKT), 1-2 (HOpManbHO

Pa30MKHYTbIN KOHTaKT) (pe3ncTMBHaA Harpyska) 240 B nepem. ToKa, 2 A
Makc. Harpy3ka Ha knemmax (AC-15)") (nHayKTMBHas Harpyska npu cos = 0,4) 240 B nepem. ToKa, 0,2 A
Makc. Harpyska (DC-1)Y Ha knemmax 1-2 (HOpManbHO Pa30OMKHYTbIN KOHTaKT), 1-3 (HopmanbHO

3aMKHYTbIA KOHTaKT) (pe3ncTnBHaA Harpyska) 60 B noct. ToKa, 1 A
Makc. Harpyska Ha knemmax (DC-13)" (MHayKTVBHasA Harpyska) 24 B nocT. TOKa, 0,1 A
Pene 02 (tonbko FC 302) Homepa knemm 4-6 (pa3mblkaHue), 4-5 (3amMblKaHue)

Makc. Harpyska (AC-1)V Ha knemmax 4-5 (HOPManbHO Pa3OMKHYTbIN KOHTAKT) (pe3UCTUBHAA
Harpy3ka)??) MepeHanpsaxexue, Kat. Il 400 B nepem. ToKa, 2 A

Makc. Harpy3ka (AC-15)" Ha knemmax 4-5 (HOPManbHO Pa3OMKHYTbIN KOHTAKT) (MHAYKTMBHAA
Harpyska npu cos¢ 0,4) 240 B nepem. ToKa, 0,2 A

Makc. Harpyska (DC-1)") Ha knemmax 4-5 (HOPManbHO Pa3OMKHYTbIV KOHTAKT) (pe3ncTuBHan Harpyska) 80 B mocT. Toka, 2 A

Makc. Harpyska (DC-13)" Ha Knemmax 4-5 (HOPMasnbHO Pa30OMKHYTbIV KOHTAKT) (MHAYKTVBHAA
Harpyska) 24 B nocT. TOKa, 0,1 A

Makc. Harpyska (AC-1)" Ha knemmax 4-6 (HOpManbHO 3aMKHYTbIA KOHTaKT) (pe3ncTnBHas Harpyska) 240 B nepem. Toka, 2 A

Makc. Harpy3ska (AC-15)" Ha knemmax 4-6 (HOpManbHO 3aMKHYTbIA KOHTaKT) (MHAYKTMBHaA
Harpyska npu cos¢ 0,4) 240 B nepem. ToKa, 0,2 A

Makc. Harpy3ka (DC-1)V Ha knemmax 4-6 (HOpManbHO 3aMKHYTbIN KOHTAKT) (Pe3ncTMBHAA Harpyska) 50 B noct. TOKa, 2 A

Makc. Harpyska (DC-13)" Ha knemmax 4-6 (HOPManbHO 3aMKHYTbINM KOHTAKT) (MHOYKTUBHAA Harpyska) 24 B nocr. Toka, 0,1 A
MwuHuManbHas Harpyska Ha Knemmax 1-3 (HopManbHO 3aMKHYTbIA KOHTaKT), 1-2

(HopManbHO Pa3OMKHYTbI KOHTAKT), 4-6 (HOPManbHO 3aMKHYTbIN KOHTaKT), 4-5 24 B nocT. ToKa, 10 MA, 24 B nepem. ToKa,
(HOpManbHO Pa3OMKHYTbIN KOHTAKT) 20 mA
YcnoBua oKpy»atolein cpeapl cornacHo ctaHgapTy EN60664-1 KaTeropua nepeHanpsxeHua lll/cteneHb 3arpasHeHna 2

" IEC 60947, yacmu 4 u 5

KoHmakmel pene umetom 2anb8aHUYecKyl0 paseasky om ocmasnbHol Yacmu cxemel 61a200aps ycuneHHoul uzonayuu (PELV).
2 Kamezopus no nepexanpsxerutio Il

3) AmmecmosaHHbie no UL npumererus npu 300 B nep. moka, 2 A

Pabouve xapakTepucTuky nnatbl yrnpasneHns
WHTepBan ckaHMpoBaHuA 1 mc

XapaKTepucTukin yrnpasneHus

PaspeluatoLas cnocobHOCTb BbIXOQHOWN YacToTbl B UHTepBane 0-590 Iy +0,003 'y
TOYHOCTb NOBTOPEHUA NPELM3MOHHOIO Nycka/ocTaHoBa (Knemmbl 18, 19) <+0,1 mc
Bpemsa peakuyumn cuctembl (knemmol 18, 19, 27, 29, 32, 33) <2 Mmc
[lmanasoH perynMpoBaHua CKOPOCTX (Pa3OMKHYTbII KOHTYP) 1:100 CMHXPOHHOW CKOPOCTU BpalLeHnA
[nanasoH perynMpoBaHuA CKOPOCTU BpalleHNA (3aMKHYTbIN KOHTYP) 1:1000 CMHXPOHHOW CKOPOCTK BpaLLeHuA
TOYHOCTb PerynMpoBaHNA CKOPOCTM BPaLLEHNA (Pa3OMKHYTbIA KOHTYP) 30-4000 06/MVH: NorpeLwHocTb 8 06/MuH
TouHOCTb perynnpoBaHUA CKOPOCTY (B 3aMKHYTOM KOHTYpe) B 3aBUCMMOCTU OT 0-6000 06/MUH: norpewHocTb 0,15
pa3speLuatoLei cnocobHOCTM YCTPONCTBA B 06paTHON CBA3M 06/MVH
TouyHOCTb perynnpoBaHuA KpyTALero MoMmeHTa (obpaTHas MaKC. NOrpelHocTb +5 % OT HOMUHaNbHOrO KPYTALLEro
CBA3b MO CKOPOCTM) MOMEeHTa

Bce Xapakmepucmuku pecysiupo8dHua OMHOCAMCA K ynpasJieHUto 4-nOJIOCHBIM ACUHXPOHHbIM dsuzamersiem.
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6.2.6 CHUXeHMne HOMMHalbHbIX
XapaKTepPUCTUK B 3aBUCUMOCTU OT
TemnepaTypbl OKpyxatoLen cpegbl

6.2.6.1 CHMXeHne HOMUHANbHbIX
XapaKTepPUCTUK B 3aBUCUMOCTU OT
TemnepaTypbl OKpyatoLen cpeabl,
Kopnyca Tuna A

60° AVM — WnpOTHO-MMMYNbCHAs MOAyNALNA

lout (%)
110%
100%

130BA393.10

80%

S~
I~

\\
60%

4 T~ A1-A3 45°C, A4-A5 40°C
A1-A3 50°C, A4-A5 45°C

A1-A3 55°C, A4-A5 50°C

[/

40%

20%

fow (kHz)
0 sw

0 2 4 6 8 10 12 14 16
PucyHOK 6.2 CHUXeHne HOMUHaNbHOro TokKa lswix. NPN
pasanyHbIX 3HayeHnAX Tokp. cp., MAKC. AN1A KOPNYCOB Tnna A
1 mogenu KommyTauum 60° AVM

SFAVM — AcnHXpOHHaA BEKTOPHaA MoaynAaumMAa 4acToTbl

craTtopa

lout (%)
110%
100%

80%

130BD639.10

60%
] A1-A3 45°C, A4-A5 40°C
40% A1-A3 50°C, A4-A5 45°C
E A1-A3 55°C, A4-A5 50°C

20%
] fow (kH2)

0

0 2 4 6 8 10 12 14 16
PucyHoK 6.3 CHUXeHne HOMUHaNbHOro ToKa lswix. NPYN
Pa3nnuHbIX 3HaYeHNAX Tokp. P, MAKC. AN KOPNYCOB TUNa A
n mopenn KommyTauum SFAVM

Ecnn B Kopnyce Tuna A ucnonb3yetca Kabenb asuratens
LIMHON He 6onee 10 M, TpebyeTca MeHbLUee CHUXKEHME.
370 06DbACHAETCA TEM, YTO ANNHA Kabena asuratens
OKa3blBaeT CPaBHUTENbHO CUNbHOE BUAHME Ha
peKoMeHyemMoe CHUXeHNe.

60° AVM
lout (%) 2
110% X
100% S 2
[2a)
7 o
80% i\ ] al
o \
60% — [~ A1-A3 45°C, A4-A5 40°C
i [ ATA350°C, Ad-A5 45°C
40% A1-A3 55°C, A4-A5 50°C
20%
i fow (kH2)
0o 2 4 6 8 10 12 14 16

PucyHoK 6.4 CHUXeHne HOMUHAaNbHOro TokKa lswix. NpN
Pa3nnuHbIX 3HauYeHNAX Tokp. P, MAKC. AN KOPNYCOB TUMa A,
mofenu kommyTauum 60° AVM n anuHbl Kabena asurartens
He 6onee 10 m

SFAVM
lout (%) E
110% g
100% 8
— ]
80% 2
60% 1 A1-A3 45°C, A4-A5 40°C
0
i A1-A3 50°C, A4-A5 45°C
40% A1-A3 55°C, A4-A5 50°C
20%
0 i fow (kH2)

0 2 4 6 8 10 12 14 16
PucyHoK 6.5 CHuXeHne HOMUHaNbHOro Toka lswix. NpN
pasnnyHbIX 3HaYeHUAX Tokp. cp., MAKC. AJ1IA KOPNYCOB TUNa A,
mogenu KommyTauumn SFAVM n anuHbl Kabena asuratens
He 6onee 10 m

6.2.6.2 CHWKeHne HOMUHaNbHbIX
XapaKTepUCTMK B 3aBUCUMOCTU OT
TemnepaTypbl OKpy»KatoLen cpeabl,
TMN Kopnyca B

Kopnyc B, T2, T4 n T5

Ona kopnycos Tvna B n C cHMXeHne HOMUHaNbHbIX
XapaKTepUCTUK 3aBUCUT TaKXe OT pexnma neperpysku,
BbIOpaHHOrO B 1-04 Pexxum nepezpy3ku

MG33BF50
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60° AVM — WMpOTHO-MMMYNbCHAs MOAYNALNA

A 2
= ]
e
110% g . | NO a
= 110% 3
100% ~_ ~_ = 100% o
J ~ = —B1 2 — B3
s ———1— T <~ — - 0% ——~ N TR e B4
0 ~
i Ty U T T s 80%
oo TR < Ny 50°C 45°C
1 ~T 60%
~
40% 55°C 50°C
1 40% 0
55°C
20%
1 fow (kH2) 20%
0
0o 2 4 6 8 10 12 14 16 o fsw(kHz)‘
»
PucyHokK 6.6 CHUXKeHne HOMUHaNbHOIO TOKa lewix. NMpY 0 2 4 6 8 10 12 14 16

a3NNYHbIX 3HaYeHNAX Tokp. cp., . ANA Kopnycos Tuna B1
P OKP. CP., MAKC. pry PucyHoK 6.9 CHMXeHne HOMUHaNbHOro Toka lewix. NpN

1 B2 n mopgenu KommyTauum 60° AVM B pexnme BbICOKON
A yTay p pasnnuHbIX 3HaueHnAX Tokp. cp., MAKC. ANA Kopnycos Tuna B3

N 0
neperpy3ki (KpyTAWuNiA MOMEHT 160 %) n B4 n mogenn KommyTtauumn 60° AVM B pexnme HOpMasnbHOIA

neperpysku (Kpytawmit MomeHT 110 %)

A |out (%) :
110% NO g
<
1 000; p SFAVM — AcrMHXpOHHas BEKTOpHas MOAYNALMA YacTOTbl
° o
R ™M
1 S~ :; = cTaTopa
80% 3 - o
= < lout (%) =
NI ‘% 110% H(u) §
60% = —_ 45°C o 3
| ~_ Ry s
~ S ~ T soc 100% . 2
o J B AN N B1
0% T~ T —— B2
1 55°C 80% NSRS
20% g 45°C
1 fow (KH2) 60% X N
sw 0
0 - | N 50°C
0 2 4 6 8 0 12 14 16 40% 55°C
PucyHok 6.7 CHXKeHne HOMUHaNbHOrO ToKa lewix. NMpY 7
20%
pasnuyHbIX 3HayeHusAxX Tokp. cp, MAKC. ANA Kopnycos Tuna B1 | )
. sw (kHz
n B2 n mogenn KommyTtauumn 60° AVM B pexrime HOpPManbHOI 0

. 0 2 4 6 8 10 12 14 16
neperpysku (Kpytawmii MomeHT 110 %)
PucyHok 6.10 CHMKeHMe HOMUHANbHOTO TOKa lgwix. MPY

pasnnyHbIX 3HaueHnAX Toke. cp., MAKC. AN1A Kopnycos Tuna B1

n B2 n mopenn KommyTtauum SFAVM B pexxnume BbICOKOM

o
A S neperpyskun (Kpytawmiti MOMeHT 160 %)
|out<%) %
v 2
110% a
100% —— B3&B4 _
900/o IOLI[ (%) -
o
80% 110% NO 3
100% ~ . <
o B N )
60% 45°C . J X . o
(<} 0 -
50°C d N N N
0 N
40% 60% 45°C
| NN so°C
AN
20% 40% <
fsw (kHz) i 55°C
0 > 20%
0 2 4 6 8 10 12 14 16 4
fsw (kHz)
PucyHoK 6.8 CHMXeHne HOMUHaNbHOro Toka lswix. NP 0

0 2 4 6 8 0 12 14 16
pasnuuHbIX 3HaueHnAx Tokp. cp., MAKC. ANA Kopnycos Tuna B3
PucyHoK 6.11 CHMXeHne HOMNHaNbHOro ToKa lewx. MpY
1 B4 n mopenu KommyTauum 60° AVM B pexnme BbICOKON
pasnuuHbIX 3HaYeHUAX Tokp. cp., MAKC. ANAt KopnycoB Tuna B1
neperpyskn (Kpytawmii MOMeHT 160 %) .
Perpy pyrau n B2 n mopenn KommyTtauum SFAVM B pexume HopmanbHon

neperpysku (Kpytawmin momeHT 110 %)
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XapaKTepucTukn npoaykra PykoBoacTBO NO NPOEKTMPOBaHNIO
A o Kopnyca B, T6
Tout(%) § 60° AVM — WpPOTHO-MMNYJIbCHasA MOAYNALMA
HO & °
110% ] S
100% —B3 A 2
90% NNl B4 lout®%) 2
0 NO @
80% 110% -
100% —— B1&B2
60% 90%
80% \
40%
60% \ 45°C
20% 40% so'e
fow (kHz)
0 ? > 20%
0 2 4 6 8 10 12 14 16 fow (kHz)
0 >
PucyHOK 6.12 CHMKeHne HOMNHaNbHOro ToKa lewx. NpY o 1 2 3 4 6 8 10
pasnunuHbIX 3HaueHnAx Tokp. cp., MAKC. ANA Koprnycos Tuna B3
n B4 n mopenn KommyTtauum SFAVM B pexume BbiCOKOM PucyHok 6.14 CHM»KeHMe HOMUHANbHOTO BbIXOAHOrO TOKa npu
neperpysku (KpyTawmn momeHT 160 %) yacToTax KOMMYTaLMM 1 OKpyXaioLlen TemnepaTtype ans
npeobpa3soBaresneii YacToTbl Ha 600 B ¢ Tunom Kopnyca B n
mopenblo KommyTauun 60° AVM B pexxume HopManbHom
neperpysku
A 130BB832.10
|ou((%)
NO
110%
100% - =)
° B3 A =
) e o S N e e e B4 lout(%) S
0, out! 7°. [oe)
80% HO S
110% =
60% 100% — B1&B2
90%
40% 80%
45°C
20% 60%
fsw (kHz) 50°C
0 1 > 40%
0 2 4 6 8 10 12 14 16
20%
PucyHok 6.13 CHMUKeHne HOMUHANbHOTO TOKa lgwix. MPY fow (kH2)
pasnnyHbIX 3HaYeHnAx Toke. cp., MAKC. ANA Koprnycos Tuna B3 0 »
. o 1 2 4 6 8 10
n B4 n mopenn Kommytauum SFAVM B pexnme HopManbHom
neperpyskn (Kpytawmii momeHT 110 %) PucyHoK 6.15 CHMKeHne HOMMHaNbHOro BbIXOAHOrO TOKa npwu

YyacToTax KOMMYTaLUM 1 OKpY»Kalolleil TeMnepaTtype Ans
npeobpasoBaresneli YacToTbl Ha 600 B ¢ Tunom Kopnyca B n
mopgenbio KommyTauuu 60° AVM B pexume BbICOKOIA
neperpysku
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PyKOBOACTBO Nno NPOeKTNpoBaHnioO

SFAVM — AcnHXpOHHaA BEKTOPHaA MOAynALUA 4acToTbl
craTopa

o
A G
110% K
132:/4, — B1&B2
0
80%
0,
60% 455
40% 50°C
20%
fsw (kHz)
0 }
0o 1 2 4 6 8 10

PucyHoK 6.16 CHUKeHne HOMUHaNbHOrO BbIXOAHOIO TOKa Npu
YyacToTax KOMMYyTaLMM 1 OKpyXKaiolleil TemnepaType ans
npeob6pa3oBaTeneii YacToTbl Ha 600 B ¢ TMNom Kopnyca B n
mogenbto KommyTauuu SFAVM, B pexnme HopmanbHo

neperpysku
A 2
<
lout(%) %
HO g
110% R
100% —— B1&B2
90%
80%
45°C
60% 5
50°C
40%
20%
fsw (kHz)
0 »
o 1 2 4 6 8 10

PucyHoK 6.17 CHMKeHne HOMUHaNbHOTO BbIXOJHOIO TOKa npu
YyacToTax KOMMYTaLMKM 1 OKpYyXalollen TemnepaTtype ana
npeo6pa3oBaTteneii YacToTbl Ha 600 B ¢ TMNom kopnyca B n
mogenblo KommyTauuu SFAVM, B pexume BbICOKOMN
neperpysku

Kopnyca B, T7
Kopnyca B2 n B4, 525-690 B
60° AVM — WpPOTHO-MMMNYJIbCHAsA MOAYNALMA

lout (A) |—B2 —alloptions | 2

2

34 g

30.6 «m
27.2 ™~ 45°C
204 50°C
13.6 55°C

i fsw (kHz)
1 2 4 6 8 10

PucyHoK 6.18 CHMKeHne HOMUHaNbHOTO BbIXOAHOIO TOKa npu
yacToTax KOMMYTaLMKM 1 OKpyXaioLien TemnepaTtype ans
TMNoB Kopnyca B2 n B4 c mopenbio kommyTauun 60° AVM.
MpumeyaHue. Ha rpadurke nokasaHo abcontoTHoe 3HaueHne
TOKa, AeNCTBUTENbHOE ANA BbICOKOW N HOpManbHOMN
neperpysku.

SFAVM — AcnHXpOHHaA BEKTOpHaA MoAynALMNA 4acToTbl

cTatopa
lout (A) [—B2  alloptions] <
N
N
100 8
90 3
80
70
60 45°C—
40 50°C—
20 55°C——
] fow (kHz)
1 2 4 6 8 10

PucyHokK 6.19 CHMKeHMne HOMUHaNbHOrO BbIXOJHOrO TOKa npu
YyacToTax KOMMYTaLMM 1 OKpyXaioLiein TemnepaTtype ans
Kopnycos Tuna B2 n B4, mogenb kommyTtauun SFAVM.
MpumeyaHue. Ha rpadurke nokasaHo abcontoTHoe 3HaueHne
TOKa, AeNCTBUTENbHOE ANA BbICOKOW N HOpManbHOMN
neperpysku.
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XapaKTepI/ICTI/IKI/I npoAaykKTa PyKOBOACTBO Nno NPOeKTNpoBaHnioO

6.2.6.3 CHMKeHNe HOMUHaJIbHbIX A °
XapaKTepUCTUK B 3aBUCUMOCTU OT lout%) 3
TemnepaTypbl OKpyxatowen cpeabl, I g

kopnyc Tina C 100%
90%

80%

—— C3&C4

Kopnyca C, T2, T4 n T5

60° AVM — WNpOTHO-MMMYNbCHAs MOAYNALNA 60% 45°C
lout (%) 2 50°C
110% | ° § 40%
100% 3
i — & 2 20%
80%
60% | N e fSW(kHZL
° 50°C 2 4 6 8 10 12 14 16
40% 35 PUCYHOK 6.22 CHUMEHWE HOMUHANbHOFO TOKa lsux. NpY
20% pas3nuuHbIX 3HaueHunx Tokp. cP, MAKC. ANl KOPNYCOB TUMa
o ] fow (kH2) C3 n C4 n mopgenu KommyTtauun 60° AVM B pexumMe BbICOKOM

0 2 4 6 8 10 12 14 16

neperpysku (Kpytawmiti MOMeHT 160 %)
PucyHok 6.20 CHMUKeHne HOMUHANbHOTO TOKa lswix. MPY

pasnnyHbIX 3HaYeHnax Toke. cp., MAKC. ANA KopnycoB Tuna

C1 n C2 n mogenu KommyTauuu 60° AVM B pexrime BbiCOKO

A 2
neperpyskn (Kpytawmii MomeHT 160 %) I (%) ﬂ
out!7°. oo}
NO 8
110% R
100% — c3sca
lout (%) e 90%
NO & 80%
110% 2
100% o °
] ~ —aaea @ 60% 89
80% o
50°C
60% \\ 0% 55°C
o 45°C
B ™~ ™~ 50°C )
40% I~ 55°C 20%
| fsw (kHz)
20% 0 | >
1 o (kH2) 0 2 4 6 8 10 12 14 16
0

0 2 4 6 8 10 12 14 16 PncyHoK 6.23 CHMXeHNne HOMNHaNbHOro ToKa lewix. NpY

PucyHoOK 6.21 CHMUKeHne HOMUHaNbHOro TOoKa lewx. MpY
pasnAnuHbIX 3HaUeHUAX Tokp. cp., MAKC. A1l KOPMYCOB TMNa
C1 n C2 n mopgenu KommyTtauumn 60° AVM B pexnme

HOpMasibHOW neperpysku (KpyTawmin momeHT 110 %)

PasnnyHbIX 3Ha4YeHNAX Tokep. cp, MAKC. ANIA KOPNYCOB TUNa
C3 n C4 n mogenu KommyTauumn 60° AVM B pexume

HOpManbHON neperpysku (KpyTAwmin momeHT 110 %)

SFAVM — AcuHXpOHHaA BEKTOpHaA MoaynAauma 4actoTbl

cTaTtopa
lout (%) 2
HO 8
110% 3
100% 3
i —cC1g2 9
80%
] 45°C
9
60% | so°C
40% 55°C
20%
] fow (KH2)
0

0 2 4 6 8 10 12 14 16

PucyHoK 6.24 CHMXeHNne HOMNHaNbHOro TOoKa lewx. MpY
pasnunuHbIX 3HauYeHNAX Tokp. cP, MAKC. A1 KOPMYCOB TUMa

C1 n C2 n mogenn kommyTtauum SFAVM B pexume BblCOKOMN
neperpysku (Kpytawmit MomeHT 160 %)
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XapaKTepucTukn npoaykra PyKkoBOACTBO NO NPOEKTUPOBaHMIO
lout (%) 2 Tunbl Kopnycos C, T6
NO F
110% 3 60° AVM — IMPOTHO-UMMYNbCHasA MOAYNALMA
100% ] o
1 — Q& @ A =
80% 9
’ Tout) g
60% 45°C 110% No 8
| o 100% -
40% 50°C 900/" c18cC2
8 55°C o°
20% 80%
1 fsw (kH2) 45°C
0 = 60%
0 2 4 6 8 10 12 14 16 50°C
PucyHOK 6.25 CHMKeHne HOMNHaNbHOro TOKa lewix. MpY 40%
Pa3snnuHbIX 3HaUeHNAX Tokp. P, MAKC. AN KOPNYCOB TUMa 20%
0
C1 n C2 n mogenn kommyTtauum SFAVM B pexume fow (kHZ)
HOpManbHoOWM neperpysku (KpyTawmn momeHT 110 %) 0 >
0 12 4 6 8 10

PucyHoK 6.28 CHMKeHne HOMUHaNbHOrO BbIXOAHOIO TOKa npu

yacToTax KOMMYTaLM 1 OKpY»Kalolleil Temnepartype Ans

o
A % npeo6pa3oBatesneii YacToTbl Ha 600 B ¢ Tnom kopnyca C,
lout(%) .
ﬁ'g § mopenblo KommyTauun 60° AVM B pexxume HopManbHom
110% R
2 neperpysku
100% perpy
90% ——C3&C4
80%
0 o
60% 4500 A ﬁ
50°C lout(%) *
40% HO 2
110% ]
100% — Cc18C2
20% goo/o Cc18&C
‘0
fsw (kHz) 80%
0 45°C
0 2 4 6 8 10 12 14 16 .
60% 50°C
PucyHoOK 6.26 CHMU>KeHNne HOMUHaNbHOro TOKa lewx. MpY
0,
pasAnuHbIX 3HaUeHUAX Tokp. cp., MAKC. A1l KOPMYCOB TMNa 40%
C3 n C4 n mopenn KommyTtaumm SFAVM B pexkume BbICOKOM 20%
neperpyskn (Kpytawmii MomeHT 160 %) fsw (kHz)
0 >
o 1 2 4 6 8 10
PucyHoK 6.29 CHU)KeHMe HOMUHaNbHOrO BbIXOAHOIO TOKa Npu
o
A s YyacToTax KOMMYTaLUM 1 OKpyXaioLiein TemnepaTtype ans
lout(%) n
) ,f"g § npeob6pa3oBaTteneii YacToTbl Ha 600 B ¢ Tnom kopnyca C,
(=3 ~
::)go//" ) mopgenbio KommyTauuu 60° AVM B pexume BbICOKOIA
0 —
90% cs&ca neperpysku
80%
609
% 45°C
40% 50°C
20%
fsw (kHz)
0 t »

0 2 4 6 8 10 12 14 16

PucyHOK 6.27 CHMWKeHNne HOMNHaNbHOrO TOKa lewix. MpY
Pa3snnuHbIX 3HaUeHNAX Tokp. P, MAKC. AN KOPNYCOB TUMa
C3 n C4 n mopenn KOMMyTaLUN B peXNMe HOpManbHOM
neperpysku (Kpytawmn momeHT 110 %)
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XapaKTepucTukn npoaykra PyKkoBOACTBO NO NPOEKTUPOBaHMIO
SFAVM — AcnHXpOHHaA BEKTOpPHaA MOAYNALMA YacTOTbl Kopnyc Tuna C, T7
craTopa 60° AVM — WpPOTHO-MMMNYJIbCHAsA MOAYNALMA
A E A lout (A) | c2 —alloptions| =
] o~
lout®) 2 g
o
110% | VO 2 3 @
100% 28.9
90% cracz 272 45°C
80%
204 50°C
60% o )
45OC 13.6 55°C
40% 50°C 1
20% ] fsw (kHz)
f, T >
o ow(kHz) 12 4 6 8 10
»
o 1 2 4 6 8 10 PucyHOK 6.32 CHUXKEeHNEe HOMUHAJIbHOTO BbIXOAHOIO TOKa npu
PucyHOK 6.30 CHMXKeHMe HOMUHANIbHOTO BbIXOAHOIO TOKa Npu “acToTax KoMmyTauuu 1 OKpyxalolen Temnepatype ana
o
YaCTOTax KOMMYTaLMN 1 OKpYKaloLLeii TemnepaType Ans TNoB Kopnyca C2 ¢ mogenbio KommyTtauum 60° AVM.
npeo6pasosaTeneii YacToTbl Ha 600 B ¢ TMNom Kopnyca C 1 NpumeuaHue. Ha rpaduke nokasaHo abcontoTHoe 3HaueHne
Mogenbio kommyTauun SFAVM, B pexume HOpManbHol TOKa, AeCTBUTENbHOE ANA BbICOKON U HOpManbHON
Neperpyzkm neperpysku.

SFAVM — AcnHXpOHHaA BEKTOpHaA MoAynAaAuMAa 4acToTbl

A E
lout%) 2 cratopa .
HO @ lout (A) ’ e
110% 8 e ‘7—52777 all options E
100% - Cc18C2 S [ R a
90% | | <]
80% - T~
45°C e e |
60% - N 1”1
50°C \ \
40% 50C— — + — — |
| |
20% —— T
fsw (kHz
0 ( ) » ! ! fsw (kHz)
0o 1 2 4 6 8 10 8 10
PucyHOK 6.31 CHIKEHMe HOMUHANIbHOTO BbIXOHOTO TOKa Npu PucyHok 6.33 CH/KeHMe HOMUHANBbHOrO BbIXOAHOMO TOKa B
4yacToTax KOMMYTaLMKN U OKpy»Kaloujeil TemnepaTtype gna 3aBUCUMOCTM OT YacTOT KOMMYTaLMu N OKpYy»KaloLLeit
npeo6pa3oBaTteneii YacToTbl Ha 600 B ¢ TMnom kopnyca C n TemnepaTtypbl Aia Tuna Kopnyca C2 ¢ moaenbio KomMmyTauum
mopgenbio kKommyTauun SFAVM, B pexume BbICOKOM SFAVM. MpumeuaHne. Ha rpaduke nokasaHo a6conwoTHoe
neperpysku 3HaYeHne ToKa, JeiCTBUTENbHOE ANA BbICOKOI N "HOpManbHOM
neperpysku.
I o
lout (%) ~
110% 2
100% aQ
o
m
80% -
60% lionp 8t Tpyyg Max

20% loap At Ty Max +5 °C

0% lonp @t Tyyg Max +5 °C
0
o fow (kHz)
0 2 4 6 8 10

PucyHOK 6.34 CHUXKeHNEe HOMUHAMIbHOTO BbIXOAHOrO TOKa B
3aBMCMMOCTY OT YacTOTbl KOMMYTaLUM 1N OKpYXKatoLen
TemnepaTypbl Ana Tuna Kopnyca C3
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6.2.7 V3mepeHHble 3HauYeHnA oA Hanpsa |Bpems
NnpoBEpPKN du/dt Onuna KeHue- [Hapac-
Kabens cetn TaHuA Upeak du/dt
Bo usbexaHue NoBpexaeHns asuraTenell, He UMeLLX [m] [B] [pcek] [kv] [kBT/HiceK]
6ymaxkHOW nsonAummn dbasHon 06MOTKM nnu gpyromn 36 240 0,264 0,624 1,890
YCUSIEHHOW U30IALMU, KOHCTPYKUMOHHO MpeAHa3HauyeHHoM 136 240 0,536 0,596 0,889
Ans paboTbl ¢ Npeobpa3oBaTeseM YacToTbl, HACTOATENbHO 150 240 0,568 0,568 0,800
pekomeHgyeTca ncnonbosatb Gunbtp dU/dt unn
VHAYKTUBHO-eMKOCTHOI dunbTp (LC-punbTp), Tabnuua 6.14 P7K5T2
YCTQHOBJIEHHbIN Ha Bbixode npeobpa3oBaTens 4acToTbl.
Hanps |Bpems
Mpu nepeknoYeHNN TPAH3MCTOPa B UHBEPTOPHOM MOCTe nua ewme- | Hapac-

Hanps»KeHne Ha }J:BVIFaTEJ'Ie YBeNMUMBAETCA CO CKOPOCTbIO cabens et TaHus Upeak dU/dt
dU/dt, 3aBucsawen or: vl [B] [cex] [kV] [KB/picex]
. WNHayKTMBHOCTW ABWraTens 30 240 0,556 0,650 0,935
o Kabens asuratens (Tvina, monepeyHoro ceueHus, 100 240 0,592 0,594 0,802

LJIMHDBI, HANUYMST U OTCYTCTBUSI SKPAHVIPYIOLLEN 150 240 0,708 0,587 0,663
0605104KN)
Ta6bnuua 6.15 P11KT2
Co6cTBEHHAA UHAYKTMBHOCTb BbI3bIBAeT CKauyoK
HanpPsXeHNa Ha ABUraTesie, NoOCsie Yero HanpsKeHue Hanps |Bpems
CcTabunusmpyeTcs. ITOT YPOBEHb 3aBUCUT OT HanpsKeHns B Anuna KeHue- |Hapac-
LMK NOCTOAHHOTO ToKa. Kabens cetm TaHuA Upeak du/dt
MrKoBOE HaMpsXeHVe Ha KieMmax ABuratensa Bbi3blBaeTcA [m] [B] [pcek] [kV] [kB/pcek]
nepeknoyeHnem TpaHsucropos IGBT. Bpema HapacTaHua u 36 240 0,244 0,608 1,993
NMMKOBOE HaMpsXeHue BAMAIOT Ha CPOK CNyKObl ABuraTens. 136 240 0,568 0,580 0,816
Ecnn nnukoBoe Hanps)keHne oYyeHb BEINKO, 3TO C TeYeHnem 150 240 0,720 0,574 0,637
BPEMEHWN CUNIbHO BAWUAET Ha ABUraTenu 6e3 nsonauum
pa3HbIX OOMOTOK. Ta6bnuua 6.16 P15KT2
Mpun manon annHe Kabena asuratens (HECKONbKO METPOB) Hanpn |Bpemn
BPeMA HapacTaHUA N NUKOBOE Hamps)KeHne Huxe. Bpema
,U,IWIHa »KeHune- |[Hapac-
HapacTaHuA 1 MMKOBOEe Hanpﬂmerime yBenmuMBaeTca npu caens cerm TaHus Upeak dU/dt
MCMOMb30BaHUM OJINHHBIX Kabenen (100 m).
[m] [B] [UcekK] [kV] [kB/JcekK]
Mpeobpa3oBaTesib YacTOTbl COOTBETCTBYET cTaHAapTam IEC 36 240 0,244 0,608 1,993
60034-25 1 IEC 60034-17 B yacTy, Kacawoulenca 136 240 0,568 0,580 0,816
KOHCTpyKUIW fBuratene. 150 240 0,720 0,574 0,637
200-240 B (T2)
Ta6bnuua 6.17 P18KT2
Hanpsa |[Bpemsa
Jnuna XKeHne- |Hapac- Hanpsa |Bpems
kabena cetm TaHuA Upeak du/dt Anuna XeHue- (Hapac-
[m] [B] [pcek] [kV] [KB/pcek] Kabens cetu TaHuA Upeak du/dt
5 240 0,13 0,510 3,090 [m] [B] [bcek] (kv [kB/pcek]
50 240 0,23 2,034 15 240 0,194 0,626 2,581
100 240 0,54 0,580 0,865 50 240 0,252 0,574 1,822
150 240 0,66 0,560 0,674 150 240 0,488 0,538 0,882
Ta6nuua 6.13 P5K5T2 Tabnmua 6.18 P22KT2
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Hanpa |[Bpema Hanpa |Bpema
OnuHa KeHue- |Hapac- OnuHa XKeHme- |Hapac-
Kabensa cetn TaHuA Upeak du/dt Kabens cetn TaHuA Upeak du/dt
[m] [B] [ucek] [kV] [kB/pcekK] [m] [B] [Hcek] [kV] [kB/pcekK]
30 240 0,300 0,598 1,594 36 480 0,396 1,210 2,444
100 240 0,536 0,566 0,844 100 480 0,844 1,230 1,165
150 240 0,776 0,546 0,562 150 480 0,696 1,160 1,333
Ta6bnuua 6.19 P30KT2 Ta6bnuua 6.24 P11KT4
Hanpa [Bpemsa Hanpa |Bpems
OnnHa )KeHune- |Hapac- OnuHa )KeHue- |Hapac-
Kabens cetm TaHuA Upeak du/dt Kabens cetn TaHuA Upeak du/dt
[m] [B] [ucek] [kV] [kB/pcekK] [m] [B] [HcekK] [kV] [kB/pcekK]
30 240 0,300 0,598 1,594 36 480 0,396 1,210 2,444
100 240 0,536 0,566 0,844 100 480 0,844 1,230 1,165
150 240 0,776 0,546 0,562 150 480 0,696 1,160 1,333
Tabnuua 6.20 P37KT2 Ta6bnuua 6.25 P15KT4
380-500 B (T4) Hanps |Bpemsa
OnuHa KeHue- |Hapac-
Hanpa | Bpems Kabens cetn TaHuA Upeak du/dt
OnuHa >KeHue- |[Hapac- [m] [B] [ucek] [KV] [KB/pceK]
Kabens cetn TaHuA Upeak du/dt 36 480 0312 2,846
[m] [B] [Wce] [kV] [kB/picex] 100 480  |0556 1,250 1,798
> 480 10640 06%  |0862 150 480  |0,608 1,230 1618
50 480 0,470 0,985 0,985
150 480 0,760 1,045 0,947 Tabnuua 6.26 P18KT4
Ta6nuua 6.21 P1K5T4 Hanps |Bpems
OnvHa KeHue- |Hapac-
Hanpa | Bpema Kabens cetn TaHusA Upeak du/dt
Ravna ewne- | Hapac- [m] [B] [Ucek] [kV] [KB/Hicek]
Kabens cetn TaHuA Upeak du/dt 15 480 0,288 3,083
[m] [B] [cex] kvl [KB/picex] 100 480 0,492 1,230 2,000
> 480 0172 080 4156 150 480 0,468 1,190 2,034
50 480 0,310 2,564
150 480 0,370 1,190 1,770 Tabnuua 6.27 P22KT4
Ta6bnuua 6.22 P4K0T4 Hanps |Bpems
[AnnnHa )KeHue- |Hapac-
Hanpa | Bpema Kabens cetn TaHuA Upeak du/dt
OnnHa )KeHue- |Hapac- [m] [B] [pcex] [kV] [KB/picek]
Kabens cetn TaHuA Upeak du/dt 5 480 0,368 1,270 2,853
[m] [B] [pcek] [kV] [kB/pcekK] 50 480 0,536 1,260 1,978
5 480 0,04755 0,739 8,035 100 480 0,680 1240 1426
>0 480 0,207 4548 150 480 0,712 1,200 1,334
150 480 0,6742 1,030 2,828

Ta6bnuua 6.23 P7K5T4

Ta6bnuua 6.28 P30KT4
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Hanpa |[Bpema Hanpa |Bpems
OnuHa XKeHue- |Hapac- OnuHa eHune- | Hapac-
Kabensa cetn TaHuA Upeak du/dt Kabens cetn TaHuA Upeak du/dt
[m] [B] [ucek] [kV] [kB/pcekK] [m] [B] [Ucek] [kV] [kB/pcekK]
5 480 0,368 1,270 2,853 36 600 0,084 1,560 7,962
50 480 0,536 1,260 1,978 50 600 0,120 1,540 5,467
100 480 0,680 1,240 1,426 100 600 0,165 1,472 3,976
150 480 0,712 1,200 1,334 150 600 0,190 1,530 3,432
Tabnuua 6.29 P37KT4 Ta6nuua 6.34 P30KT6
Hanpa | Bpema Hanps |Bpems
Anuna eHune- | Hapac- JnuHa XKeHue- |Hapac-
kabens cetn TaHuA Upeak du/dt Kabens cetn TaHusA Upeak du/dt
[m] [B] [Wcex] kvl [KB/pcex] [m] B] [pcek] [kV] [KB/pcex]
15 480  |0.256 1,230 3,847 15 600 0,276 1,184 4,290
50 480 0,328 1,200 2,957
100 480 0,456 1,200 2,127 Tabnuua 6.35 P75KT6
150 480 0,960 1,150 1,052
525-690 B (T7)
Ta6bnuua 6.30 P45KT4
Hanpa Bpems
380-500 B (T5) OnuHa XeHue- |Hapac-
Kabens cetn TaHuA Upeak du/dt
Hanpsa Bpems [m] [B] [HceK] [kV] [kB/pceK]
Anuna KeHune- [Hapac- 80 690 0,58 1,728 2369
Kabens cetn TaHuA Upeak du/dt 130 690 0,93 1,824 1569
[m] [B] [pcek] [kV] [KB/pcek] 180 690 0,925 1,818 1570
5 480 0,371 1,170 2,523
Tabnuua 6.36 P7K5T7
Ta6bnuua 6.31 P55KT5
Hanpa Bpems
Hanpsa | Bpema Hnuna XeHue- |Hapac-
Annna KeHue- | Hapac Kabens cetn TaHuA Upeak du/dt
Kabens cetn TaHnA Upeak du/dt [m] [B] [MceK] [kV] [KB/HceK]
[m] [B] [pcek] [kV] [kB/pcekK] 6 690 0,238 1416 4739
> 480 0,371 1170 2523 50 690 0,358 1764 3922
Tabnwua 6.32 P75KT5 150 690 0,465 1872 3252
Ta6bnuua 6.37 P45KT7
600 B (T6)
Hanpa Bpems
[AnnHa )KeHue- |Hapac-
Kabens cetn TaHuA Upeak du/dt
[m] [B] [Hcek] [kV] [kB/pHceK]
36 600 0,304 1,560 4,105
50 600 0,300 1,550 4,133
100 600 0,536 1,640 2,448
150 600 0,576 1,640 2,278
Ta6bnuua 6.33 P15KT6
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6.2.8 KINj

KNJ npeo6pa3oBaTens 4acToTbl
Harpy3ska npeobpa3oBaTesnifi 4aCTOTbl Masio BAMSET Ha €ro
KnAa.

DTO Take o3HauaeT, yTto Kl npeobpasoBatens 4yactoTbl
He MeHseTcA npu Bbibope Apyrux xapaktepuctuk U/f.
OpHako xapaktepuctuku U/f Bce-Takn BnusioT Ha KMNA
asuratens.

KMNJ HeckonbKO CHUXKAeTcA Npu 3afaHuy YacToTbl
KommyTaumm Bbiwe 5 Kly. KMNA takxke HemHoOro
yMeHblUaeTca npu gnvHe Kabena cabiwe 30 m.

Pacuer KN4

Mpw onpepenexnn KN npeobpasoBaTtensa yacTtoTbl Ans
Pas3fnyHbIX CKOPOCTEN N Harpy3oK 1Crnosb3ynTe
PucyHok 6.35. KoaddurumeHT Ha 3Ton gnarpaMmme Hy»KHO
YMHOXWTb Ha yaenbHbin KM, ykasaHHbIN B

enasa 6.2 Obujue mexHuyeckue mpebosaHus.

1.01 =
I
1.0 ———————————
0.99 - g
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ke] /
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‘g 0.96 7
§ 0.95 7
0.94 7
0.93
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100% load — — 75% load 50% load — —25% load

PucyHoK 6.35 TunuyHble Kpusble KMNJ

Mpumep: Mpennonoxum, 4to NMeeTca NpeobpasoBaTtenb
YacToTbl C MOWHOCTbIO 55 KBT, 380-480 B nepem. Toka ¢
Harpysko 25 % npw ckopoctn 50 %. Ha rpaduke BugHo
3HaueHue 0,97, a HomuHanbHbI KMNA ana npusoga 55 kBT
coctasnset 0,98. ®akTnueckmn KM pasex:

0,97 x 0,98 = 0,95.

KNA psuratensa

KN neuratens, nogkatouyeHHOro K npeobpasosatesnto
YacToTbl, 3aBUCUT OT YPOBHA HamarHuumsaHua. Krpi
ABUraTensa 3aBUCUT OT ero Tuna.

° B ananasoHe KpyTAwero momeHta 75-100 % ot
HomUHanbHoro, KM asuratena npakTnyeckn
NMOCTOAHEH Kak Mpu paboTe oT npeobpasoBaTtens

4acToTbl, TaK U NP NUTaHNN HENOCPeACTBEHHO OT

ceTn.

° Y ManomoluHbIX gBuratenen snusaHue Ha KIj
xapaktepuctuk U/f He3HaunTenbHo. B 10 xe
BpemMA Afa ABuratenenl MowHocTblo 11 KBT u
Bblle MMEEeTCA CyLeCTBeHHbIN Bbinrpbiw B KM,

. Yactota kommyTauum Ha KM manomoLyHbIx
ABuraTenen He Bnuset. [ina asuratenen
moLHocTblo 11 KBT v Bbiwe KIN[ yBennunsaetca
Ha 1-2 %. 3To NpoMcxoAMT NOTOMY, YTO Npu
BbICOKOI YacTOTe KOMMYyTaLum TOK ABuraTtens
MMeeT MoYTU NAaNbHYI0 CUHYCOUAANbHYIO
dopwmy.

KN4 cucrembl
Ona sbluncnenna KNI cnctembl HEO6XO[MMO YMHOXUTD
KNI npeobpasosatena yactotbl Ha KM gsuratens.

6.2.9 AKyCTMUYeCKnn Wym

AK)/CTVI‘-IECKVIVI wym npeo6pasoBaTenﬂ 4acTOTbl CO3aeTcAa
TPeEMA NCTOYHUKaMW:

. KaTyLKamMy MHAYKTMBHOCTU (B NPOMEXKYTOUYHOIA
Lienu) nocToAHHOro ToKa

. apoccenem ¢unbTpa BY-nomex
. BHYTPEHHUMW BEHTUAATOPaMM

HomuHanbHble 3HaUeHUA aKyCcTMYeCKOoro Lyma CM. B
Tabnuya 6.38.

Mpw ckopocTy Mpn nonHomn
Tun kopnyca BeHTUNATOpa 50 % cropocn
(aBA] BeHTMNIATOPA
[aBA]

Al 5 =
A2 51 p=
A3 51 p=
A4 5 p~
A5 54 o
B 61 p=
B2 58 -
B4 52 =
C1 52 =
2 55 p-
c4 56 =
D3h 58 7

Ta6nuua 6.38 HoMuUHanbHble XapaKTEPUCTUKN aKyCTUYECKOro
wyma

MSMepeHUﬂ 8bINOJTHAIOMCA HA pAdcCmoAHUU 1 M om 6/10Ka.
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7 3aKas

7.1 KoHdurypatop npmsopga

12 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39
re - LD el DL DD D T Dxxls [xIx[x[x]a] o] [e] [ [ | [o] |

130BB836.10

PucyHok 7.1 MNpumep Kopa Tuna

CKOMMOHOBATb NOAXOAALLMIA NPeobpa3oBaTesib YaCTOTbl AN COOTBETCTBYIOLIErO NMPUMEHEHUs 1 CGOPMUPOBATL CTPOKY Koaa
TWMa MOXHO C MOMOLYbIO KOHUrypaTopa npusoga B cetn MHTepHeT. KoHdurypatop npreoga aBTomatnyecku dopmmpyet
BOCbMMPA3PAAHbI TOProBblIi HOMEP, KOTOPbIN HEOBXOANMMO NepeaaTb B MECTHOE TOProBoe NPeacTaBUTeNbCTBO.

Kpome TOro, MOXHO CO3AaTb CMMCOK NPOEKTOB C HECKOMbKUMM U3LENAMMN 1 HAaNpPaBuUTb ero NpeacTaBUTento no cobity
npoaykuum Danfoss.

KoHdurypatop nprBoga MoXHO HaliTW Ha caiiTe B rnobanbHol cetn UHTepHeT: www.danfoss.com/drives.

7.1.1 Koa tuna
Mpumep Kopa Tuna:
FC-302PK75T5E20H1BGCXXXSXXXXAOBXCXXXXD0O

3HauyeHNa CUMBOJIOB B CTpOKe cM. B Tabauya 7.1 n Tabnuya 7.2. B npumepe Bbilwe ycTaHoBReHbl nnata Profibus DP V1 n
OOMONHUTENbHOE pe3epBHOE YCTPOMCTBO NUTaHUA 24 B nocT. Toka.

OnuncaHue Mos. Bo3moKHble BapuaHTbl
lpynna n3genua |1-3 FC 30x
Cepua npusopa |4-6 301: FC 301
302: FC 302
HomuHanbHas 8-10 0,25-75 kBt
MOLLHOCTb
®Dasbl 11 Tpu dasbl (T)
HanpsxeHune 11-12 T2: 200-240 B
cetn T4: 380-480 B
T5: 380-500 B
T6: 525-600 B
T7: 525-690 B
Kopnyc 13-15 E20: IP20
E55: IP 55/NEMA, tun 12
P20: IP20 (c 3agHen naHenbio)
P21:IP21/ NEMA, tvn 1 (c 3aaHel naHenblo)
P55: IP55/ NEMA, Tvn 12 (c 3agHen naHenbio)
Z20: IP 20"
E66: IP66
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3akas PyKOBOACTBO Nno NPOeKTNpoBaHnioO
OnucaHue Mos. Bo3MoXHble BapuaHTbI
QunbTp BY- 16-17 Hx: B npeo6pa3soBaTene 4acToTbl OTCYTCTBYIOT BCTPOeHHble dpunbTpbl SMC (Tonbko ansa 6nokos 600
nomex B)
H1: BctpoeHHbin unbtp IMC. CootetctByeT EN 55011, knacc A1/B n EN/IEC 61800-3, kaTeropus
1/2.
H2: Het pononHutenbHoro ¢unbtpa SMC. CootetctByeT EN 55011, knacc A2 n EN/IEC 61800-3,
Kateropwma 3.
H3:
H3 — BcTpoenHbin dunbtp IMC. CooTtetctByeT EN 55011, knacc A1/B n EN/IEC 61800-3, KaTeropus
1/2 (Tonbko Kopnyca Tna A1)"
H4: BctpoeHHblin unbtp IMC. CootetctByeT EN 55011, knacc AT n EN/IEC 61800-3, Kateropua 2.
H5: Mopckune Bepcun. COOTBETCTBYIOT TEM e YPOBHAM M3yYeHus, 4To n sepcmum H2
Topmo3 18 B: C TopMO3HbIM NpepbiBaTeNniemM
X: be3z Topmo3HOro npepbiBaTens
T: ABapuiiHbiii ocTaHoB, 6e3 Topmo3a”
U: TopMo3HoIA NpepblBaTeNb 18 aBapuiHOro octaHosa'
Oncnnen 19 G: Mpaduryeckas naHenb mectHoro ynpaeneHus (GLCP)
N: Lndpposas naHenb mectHoro ynpasneHus (NLCP)
X: be3 naHenn mMecTHOro ynpasneHuma
MokpbiTne 20 C: MeyaTHaA nnata C NOKpbITUEM
neyaTHoOn nnatbl R: VicnonHeHne ana Taxenbix ycnoBuiA aKCryataunm
X: be3 nokpbiTua PCB
Jlon. yctponcteo | 21 X: be3 onuun cetn
cetn 1: PasbepguHuTenb cetn
3: PasbeguHnTenb cetn 1 npegoxpaHuTens?
5: PasbeauHNTeNb CeTW, NPeaoXpaHnTesb U pasgeneHne Harpysku? 3)
7: Npepoxpanutens?
8: PazbeanHUTENb CETU U pasfeneHne Harpyskn®
A: MpepoxpaHuTenb 1 pasaeneHne Harpyskm? 3
D: PasgeneHve Harpysku®
ApanTtauyua 22 X: CTaHZapTHble TOUKM BBOAA Kabens
O: [Ina Touek BBOZA Kabena NpuMeHseTcA eBporneinckas MmeTpuyeckas pesbba (Tonbko A4, A5, B1,
B2, C1, C2).
S: ina Touek BBOJA Kabensa npumeHseTca bputaHcKas cuctema nsmepeHuin (tonbko A5, B1, B2,
Cln Q2
ApanTtauua 23 X: be3 apanTtauuun
Bobinyck MO 24-27 SXXX: MocnefHss Bepcus — CTaHJapTHOE MPOorpaMmHoe obecrneyeHue
A3bik MO 28 X: He ucnonb3yetca
: FC 301/Tonbko gna Kopnyca Tuna Al
2 Tonbko ans pbiHka CLUA
3): Kopnyca A 1 B3 no ymonuaHuio UMeloT BCTPOEHHYIO LieMb pa3aeneHns HarpysKi

Tabnuua 7.1 Kop Tvna pna 3akasa, Kopnyca tuna A, B n C

OnuncaHue Mos. Bo3moikHble BapuaHTbl

Jon. yctponctea A [29-30 AX: 6e3 pgon. ycTpoiicts A

AO: MCA-101 Profibus DP V1 (cTaHZapTHOe)

A4: MCA 104 DeviceNet (cTaHpapTHOe)

A6: MCA 105 CANOpen (ctaHgapTHOE)

AN: MCA 121 Ethernet IP

AL: MCA 120 ProfiNet

AQ: MCA 122 Modbus TCP

AT: MCA 113, npeobpa3oBatens Profibus VLT3000
AU: MCA 114, npeobpazosatenb Profibus VLT5000
AY: MCA 123 Powerlink

A8: MCA 124 EtherCAT
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OnucaHue Mos. Bo3mokHble BapuaHTbl
[Jon. yctponictea B [31-32 BX: be3 gon. ycTponcts

BK: MCB 101 General purpose I/0

BR: MCB 102, pononHutenbHbI SHKOAEP
BU: MCB 103, gononHuTenbHbIn pesonsep
BP: MCB 105, pononHutenbHble pene

BZ: MCB 108 Safety PLC Interface

B2: MCB 112 PTC Thermistor Card

B4: MCB 114 VLT Sensor Input

B6: MCB 150 Safe Option TTL

B7: MCB 151 Safe Option HTL

Jon. yctponictea CO [33-34 CX: be3 pon. ycTponcrts
C4: MCO 305, Programmable Motion Controller
Jon. yctponcrea C1 (35 X: be3 pgon. yctponcTs

R: MCB 113 Ext. Relay Card
Z: MCA 140, pononHutenbHas nnata Modbus RTU OEM

MporpammHoe 36-37 XX: cTaHAaPTHBIN KOHTpONNep
obecneyeHue gon. 10: MCO 350 Synchronizing control
yctpowicts C/gon. 11: MCO 351 Positioning control

ycTporicTea E1

[Jon. yctponictea D [38-39 DX: be3 pon. ycTpoicTs
DO: MCB 107 Ext. 24 V DC back-up

Ta6bnuua 7.2 Ko Tuna ana 3akasa, 4ONOMHUTESNbHbIE YCTPONCTBA

YBEJOMJIEHU

Ina mowHocTei Bbiwe 75 KBT cm. Pykogodcmeo no npoekmuposaruto VLT® AutomationDrive FC 300 90-1400 kBm.

7.1.2 A3bIK

B KomnnekT nocraBku npeo6pasoBaTenel7| YacTOTbl aBTOMATUYECKM BKITIOYAETCA A3bIKOBOW MakeT AndA Toro pPernoHa, n3
KOTOPOro noctynun 3akas. NmetoTca YyeTblipe pernoHasibHbIX A3bIKOBbIX MakeTa C YKa3aHHbIMU HUXe Ha60paMVI A3bIKOB.

AsbikoBon nakeT 1 Ha6op A3bikoB 2 AsbikoBON nakeT 3 A3bikoBON Naket 4
AHMNNACKNIA AHMIMNCKNIA AHMNMACKNIA AHMIMACKNIA

HemMeuKunn HemMeUKun HeMeUKuin HeMeUKuin

dpaHLy3cKuia KNTaNCKUI CIIOBEHCKNI NCNAHCKUN

[aTcKni KOpenckumn 6onrapckuin aHrnunckuin (CLUA)
ronnaHACKUn ANOHCKUN cepbckuin rpeyeckun

NCNaHCKNUI TancKnin PYMbIHCKMI noptyranbckui (bpasunus)
LUBEACKNI TPaAVLMOHHDBIN KUTaNCKNIA BEHrepCKnin TypeuKmn

NTaNbAHCKNI VHAOHE3UNCKNIA yewckumn NONbCKUMN

UHCKMI pyccKuia

Ta6bnuua 7.3 Ha6opbl A3bIKOB

Y1obbl 3aKasaTb npeo6pasoBaTenM 4acToTbl C ApPYrnm Ha60pOM A3bIKOB, O6paTVIT€Cb B MeCTHOe Toprosoe
npencTtaBUTENbCTBO.
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7.2 Homepa onA 3akasa

7.2.1 [ononHuTenbHble YCTPOWNCTBA U MPUHALNEXHOCTH

OnucaHue Homep pana 3akasa
Be3 nokpbiTnA C nokpbITneM
PasnuuHble ycTpoicTea
Komnnext VLT® gna moHTa%a Ha CKBO3HOW NaHenu Koprnycos Tuna A5 130B1028
Komnnekt VLT® ana moHTaxa Ha CKBO3HOI NaHenu Koprnycos Tuna B1 130B1046
KomnnekT VLT® gna MoHTaxa Ha CKBO3HOII NaHenu Koprnycoe Tuna B2 130B1047
KomnnekT VLT® ana MoHTaxa Ha CKBO3HOII NaHenu kopnycos Tuna C1 130B1048
Komnnekt VLT® ana moHTaxa Ha CKBO3HOI NaHenu kopnycos Tuna C2 130B1049
KpoHwTeitHbl VLT® ana moHTaxa Kopnycos Tuna A5 130B1080
KpoHwTeiitbl VLT® ana moHTaxa Kopnycos Tuna B1 130B1081
KpoHwrteiinbl VLT® gna moHTaxa kopnycos Tuna B2 130B1082
KpoHwTeitHbl VLT® ana moHTaxa Kopnycos Tuna C1 130B1083
KpoHuwTeitHbl VLT® ana MoHTaxa Kopnycos Tuna C2 130B1084
Komnnext VLT® IP21/Tun 1, Tun kopnyca Al 130B1121
Komnnext VLT® IP21/Tun 1, Tun kopnyca A2 130B1122
Komnnekt VLT® IP21/Tun 1, Tun Kopnyca A3 130B1123
KomnnekT VLT® IP 21/Type 1 (Bepx), TMn Kopnyca A2 130B1132
Komnnekt VLT® IP 21/Type 1 (Bepx), Tun kopnyca A3 130B1133
3agHaAA naHenb VLT® IP55/Tun 12, Tun Kopnyca A5 130B1098
3aaHaa naHenb VLT® IP21/Tun 1, IP55/Tun 12, Tvn Kopnyca B1 130B3383
3agHaa naHenb VLT® IP21/Tun 1, IP55/Tun 12, Tvn Kopnyca B2 130B3397
3agHaA naHenb VLT® IP20/Tun 1, Tun Kopnyca B4 130B4172
3agHaAs naHenb VLT® IP21/Tun 1, IP55/Tun 12, Tun kopnyca C1 130B3910
3agHaa naHenb VLT® IP21/Tun 1, IP55/Tun 12, Tun kopnyca C2 130B3911
3agHaa naHenb VLT® IP20/Tun 1, Tun kopnyca C3 130B4170
3afgHAA naHenb VLT® IP20/Tvn 1, Tvn kopnyca C4 130B4171
3agHaAn naHenb VLT® IP66/Tun 4X, Tun kopnyca A5 130B3242
3agHas naHenb VLT® ns Hepxasetoweit ctanu, IP66/Tun 4X, kopnyc Tna B1 130B3434
3agHaAs naHenb VLT® n3 Hepasetowei ctanu, IP66/Tun 4X, kopnyc Tuna B2 130B3465
3agHan naHenb VLT® 3 Hepxasetowen crann IP66/Tun 4X, kopnyc Tna C1 130B3468
3agHan naHenb VLT® 3 Hepxaseloweil ctany, IP66/Tun 4X, kopnyc Tuna C2 130B3491
CoepuHutenb Sub-D9 nepexogHuka VLT® Profibus 130B1112
KomnnekT skpaHupytowein naHenwu Profibus gna IP20, Tvnbl kopnycos A1, A2 n A3 130B0524
KnemmHaa Konopgka ana NofkoyeHna Lenn NocTOAHHOro Toka B Kopnycax Tuna A2/A3 130B1064
3aXKUMHble KOHTaKTbl VLT® 130B1116
Yanuuutens USB VLT®, kabenb 350 mm 130B1155
Yanunntens USB VLT®, kabenb 650 Mm 130B1156
3agHaa pama VLT® gna 1 TopmosHoro pesuctopa, A2 175U0085
3agHnaA pama VLT® ana 1 TopmosHoro pesucropa, A3 175U0088
3aaHan pama VLT® ana 2 TopMosHbIX pesnctopos, A2 175U0087
3agHaa pama VLT® gna 2 TopMosHbIx pe3nctopos, A3 175U0086
MaHenb MecTHOrO ynpaBneHuA
Lndposoi nynbT mecTHoro ynpasneHua VLT® LCP 101 130B1124
paduuecknii NynbT MecTHoro ynpasneHua VLT® LCP 102 130B1107
Kabenb VLT® ans LCP, 2,3 m 17520929
KoMnnekT ana MoHTaxa naHenu mectHoro ynpasneHua VLT®, ana scex Tunos LCP 130B1170
KomnnekT ana moHTaxa naHenu mectHoro ynpaenenus VLT®, ana rpaduueckoin LCP 130B1113
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OnucaHue Homep pgnsa 3akasa
Be3 nokpbITHA C nokpbITnem

KomnnekT ana MoHTaxa naHenu mectHoro ynpasneHusa VLT® ana undpposon LCP 13081114

Komnnekr VLT® ons MmoHTaxa LCP, 6e3 LCP 130B1117

3akpbiBaowui wmtok VLT® s komnnekta ana moHTaxa LCP, IP55/66, 8 m 130B1129

MaHenb ynpasnexua VLT® LCP 102, rpaduyeckasn 130B1078

3akpbiBatowuii wmtok VLT® ¢ norotunom Danfoss, IP55/66 130B1077

[lononHuTenbHble yCTPOWCTBa ANA rHespa A

VLT® Profibus DP V1 MCA 101 130B1100 130B1200

VLT® DeviceNet MCA 104 130B1102 130B1202

VLT® CAN Open MCA 105 130B1103 130B1205

VLT® PROFIBUS Converter MCA 113 130B1245

VLT® PROFIBUS Converter MCA 114 130B1246

VLT® PROFINET MCA 120 130B1135 130B1235

VLT® EtherNet/IP MCA 121 130B1119 130B1219

VLT® Modbus TCP MCA 122 130B1196 130B1296

POWERLINK 130B1489 130B1490

EtherCAT 130B5546 130B5646

VLT® DeviceNet MCA 104 130B1102 130B1202

JononHutenbHble Nnatbl AnA rHespa B

VLT® General Purpose /0 MCB 101 130B1125 130B1212

VLT® Encoder Input MCB 102 130B1115 130B1203

VLT® Resolver Input MCB 103 130B1127 130B1227

VLT® Relay Option MCB 105 130B1110 130B1210

VLT® Safe PLC I/0 MCB 108 130B1120 130B1220

VLT® PTC Thermistor Card MCB 112 130B1137

VLT® Safe Option MCB 140 130B6443

VLT® Safe Option MCB 141 130B6447

VLT® Safe option MCB 150 130B3280

VLT® Safe option MCB 151 130B3290

MoHTaXXHble KOMNNIEKTbI ANIA AOMONHUTENbHbIX YCTPOICTB B rHe3po C

MoHTaxHbIl KomnnekT VLT® ana aononHnTenbHbIX yCTpoiicTs B rHe3go C, 40 MM, TUnbl 130B7530

Kopnycos A2/A3

MoHTaxHbIit komnnekT VLT® ana pononHUTenbHbIX yCTpoiicTs B rHesno C, 60 MM, TvMbi 130B7531

Kopnycos A2/A3

MoHTaxHbil komnnekT VLT® ana gononHuTenbHbix ycTpoiicTs B rHesgo C, Tunbl koprnycos A5 | 130B7532

MoHTaxHbI KomnaekT VLT® ana aononHnTenbHbIX YCTPOCTB B rHe3go C, TUMbl KOPMycoB 130B7533

B/C/D/E/F (kpome B3)

MoHTaxHbIin komnnekT VLT® ana gononHuTenbHbix ycTpoiicTe B rHesno C, 40 mm, Tvn 130B1413

Kopnyca B3

MoHTaxHbIin KomnnekT VLT® ana gononHnTenbHbiX yCTpoiicTs B rHesgo C, 60 Mm, Tvn 130B1414

Kopnyca B3

lon. yctpoiictBa anA rHespa C

VLT® Motion Control MCO 305 130B1134 130B1234

VLT® Synchronizing Contr. MCO 350 130B1152 130B1252

VLT® Position. Controller MCO 351 130B1153 120B1253

KoHTponnep ueHTpupyloLero HamaTbiBaloLLero yCcTpomncTaa 130B1165 130B1166

VLT® Extended Relay Card MCB 113 130B1164 130B1264

NepexogHuk VLT® MCF 106 ana [ONOAHMTENbHbIX YCTPONCTB B rHesae C 130B1230

JononHutenbHble NnaTbl AnA rHesga D

VLT® 24 V DC Supply MCB 107 130B1108 130B1208
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OnucaHne Homep anA 3akasa
Be3 nokpbiTna C noKpbiTeMm

VLT® EtherNet/IP MCA 121 175N2584

Komnnext VLT® gna MOHUTOpWHra TOKOB yTeukM, Tumbl kopnycos A2/A3 130B5645

Komnnekt VLT® ans MOHUTOpUHra TOKOB yTeuku, TUn Kopnyca B3 130B5764

KomnnekT VLT® gna MoHuTOpMHra TOKOB yTeuku, Tun Kopnyca B4 130B5765

Komnnext VLT® gna MoHUTOpUWHra TOKOB yTeuku, Tun kopnyca C3 130B6226

Komnnekt VLT® ans MoHMTOpUHra TOKOB yTeuku, TUn Kopnyca C4 130B5647

MporpammHoe o6ecneyeHne ana MK

MO VLT® Motion Ctrl Tool MCT 10, 1 nuueHsua 130B1000

MO VLT® Motion Ctrl Tool MCT 10, 5 NINUEH3NN 130B1001

MO VLT® Motion Ctrl Tool MCT 10, 10 nuueH3wii 130B1002

MO VLT® Motion Ctrl Tool MCT 10, 25 nuueHswit 130B1003

MO VLT® Motion Ctrl Tool MCT 10, 50 nuueH3uit 130B1004

MO VLT® Motion Ctrl Tool MCT 10, 100 nuLeH3wit 130B1005

MO VLT® Motion Ctrl Tool MCT 10, > 100 nuueH3wii 130B1006

JononHuTenbHble YCTPONCTBAa MOXHO 3aKa3aTb C YCTaHOBKOW Ha 3aBOfie-M3roToBuUTeNe, CM. CBEfleHUA Mo OPOPMIIEHIO 3aKa30B,

anasa 7.1 KoHgpueypamop npusoda.

Ta6nuua 7.4 Homepa ans 3akasa JOMOMHUTESNbHBIX YCTPOWCTB 1 NPUHAAJNIEXHOCTEN

7.2.2 3anacHble YyacTtu

O6paTtutech Ha Be6-cant VLT shop unu Bocnonb3yintecb KOHGUIypaTopoM, YTobbl HaMTN HeobXoAMMble 3amacHble YacTu,
VLTShop.danfoss.com.
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7.2.3 lMakeTbl C KOMNNEKTOM MPUHALANEXHOCTEN

Tun OnucaHue Homep pnsa

3aKasa

MakeTbl C KOMNNEKTOM NpPUHaANeXHoCTen

MakeT ¢ KomnnekTom [akeT ¢ KOMNNEeKTOM MpuHagneXxHocTen, Tnn Kopnyca Al 130B1021
npuHagnexxHocren Al

MakeT ¢ KomnnekTom [MakeT ¢ KOMNIEKTOM MpUHag/iexHocTel, Tun Kopnyca A2/A3 130B1022
npuHagnexHocrten, A2/A3

MakeT ¢ KomnnekTom [MakeT ¢ KOMNIEKTOM MpUHafIeXHOCTel, TN Kopnyca A5 130B1023
npuHagnexHocrten, A5

MakeT ¢ KOMMeKTOM MakeT ¢ KOMMNNEKTOM MpuHagneXxHocTen, Tunbl Kopnyca A1-A5, pasbem 130B0633
npuHagnexHocrten, A1-A5 TOPMO3a U Lenu pasaeneHna Harpysku
MakeT ¢ KomnnekTom [akeT ¢ KOMNIEKTOM MPUHaASIeXHOCTEN, TN Kopnyca B1 130B2060

npuvHaanexHocren, B1

MakeT ¢ KoMnnekTom MakeT ¢ KOMMNNEKTOM MpUHaANeXHOCTen, Tun Kopnyca B2 130B2061
npuvHagnexHocrten B2

MakeT ¢ KomnnekTom MakeT ¢ KOMNNEKTOM MpUHaANeXHoCTen, Tun Kopnyca B3 130B0980
npuvHaanexHocten, B3

[MakeT ¢ KOMMNNEKTOM MakeT ¢ KOMMNNEKTOM MpUHaANeXHoCTen, Tun Kopnyca B4, 18,5-22 kBt 130B1300
npuvHagnexHocren, B4

MakeT c KomnnekTom MakeT ¢ KOMNNEeKTOM NpuHaaneXXHocTen, Tun Kopnyca B4, 30 kBt 130B1301
npuHaanexHocren, B4

MakeT c KomnnekTom MakeT ¢ KoMNnekToM npuHagnexHocten, Tnn kopnyca C1 130B0046
npuHagnexHocten, C1

MakeT ¢ KOMMAEKTOM MakeT ¢ KOMMNNEKTOM MpuHagnexXHocTen, Tun kopnyca C2 130B0047
npuHagnexxHocrten, C2

MakeT ¢ KOMMAEKTOM MakeT ¢ KOMNNeKToM npuHagnexXHocTten, Tun kopnyca C3 130B0981
npuHagnexHocten, C3

[MakeT ¢ KOMNNEKTOM MakeT ¢ KOMNNeKToM npuHagnexxHocten, Tun kopnyca C4, 55 kKBt 130B0982
npuHagnexxHocten, C4

[MakeT ¢ KOMNNEKTOM MakeT ¢ KoMNNeKkToM NpuHagnexxHocten, Tun kopnyca C4, 75 kKBt 130B0983
npuHagnexxHocten, C4

Ta6bnuua 7.5 Homepa gna 3akasa NakeToB C KOMMIEKTOM NPUHAANEXHOCTel
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7.2.4 VLT AutomationDrive FC 301

T2, ropnsoHTanbHoe TOpMoXKeHue, paboumni uukn 10 %

FC 301 Fopu3oHTanbHoe TopmoXKeHune, pabounin uukn 10 %
JaHHble TOPMO3HOrO pesuncropa MoHTax
[JaHHble npeo6pa3oBaTens YacToTbl
Homep no katanory Danfoss CeyeHune
Rpex. Pbr.cont. BuHToBaa | BuHtoBasa Bolt nposoj- Tepmo-
Tun Pm Rmun. Rropm. Hom. MpoBopa . pene
cemn (W] (Om] (OM] [Om] [kwW] P54 Knemma, | knemma, | connection Hvu(za [A]
1P21 P65 P20 [Mm?]
T2 0,25 368 415,9 410 0,100 175u3004 - - - 1,5 0,5
T2 0,37 248 280,7 300 0,100 175u3006 - - - 1,5 0,6
T2 0,55 166 188,7 200 0,100 175u3011 - - - 1,5 0,7
T2 0,75 121 1384 145 0,100 175u3016 - - - 1,5 0,8
T2 1,1 81,0 92,0 100 0,100 175u3021 - - - 1,5 0,9
T2 15 58,5 66,5 70 0,200 175u3026 - - - 1,5 1,6
T2 2,2 40,2 44,6 48 0,200 175u3031 - - - 1,5 1,9
T2 3 29,1 323 35 0,300 175u3325 - - - 1,5 2,7
T2 3,7 22,5 259 27 0,360 175u3326 | 175u3477 | 175u3478 - 1,5 35
T2 55 17,7 19,7 18 0,570 175u3327 | 175u3442 | 175u3441 - 1,5 53
T2 7,5 12,6 14,3 13 0,680 175u3328 | 175u3059 | 175u3060 - 1,5 6,8
T2 1 8,7 9,7 9 1,130 175u3329 | 175u3068 | 175u3069 - 2,5 10,5
T2 15 53 7,5 57 1,400 175u3330 | 175u3073 | 175u3074 - 4 15
T2 18,5 51 6,0 57 1,700 175u3331 | 175u3483 | 175u3484 - 4 16
T2 22 3,2 5,0 35 2,200 175u3332 | 175u3080 | 175u3081 - 6 24
T2 30 3,0 3,7 35 2,800 175u3333 | 175u3448 | 175u3447 - 10 27
T2 37 2,4 3,0 2,8 3,200 175u3334 | 175u3086 | 175u3087 - 16 32
Ta6bnuua 7.6 T2, ropr3oHTanbHoOe TOpMOXeHue, paboumin yukn 10 %
FC 301 BepTukanbHoe TopMoxKeHue, pabounii Lmkn 40 %
[laHHble TOPMO3HOro pesuncropa MoHTax
[NlaHHble npeo6pa3oBaTens YacToTbl
Homep no katanory Danfoss CeyeHune
Rpex. Pbr.cont. BuHTOoBasa | BuHTOBasA Bolt nposof- Tepmo-
Tun Pm Rmun. Rropm. Hom. MNposop . pene
cerm [IW] (OM] (OM] [Om] [kw] P54 Knemma, Knemma, |connection Hl/IKza (Al
1P21 P65 IP20 [Mm*]
T2 0,25 368 4159 410 0,100 175u3004 - - - 1,5 0,5
T2 0,37 248 280,7 300 0,200 175u3096 - - - 1,5 08
T2 0,55 166 188,7 200 0,200 175u3008 - - - 1,5 09
T2 0,75 121 138,4 145 0,300 175u3300 - - - 1,5 13
T2 1,1 81,0 92,0 100 0,450 175u3301 | 175u3402 | 175u3401 - 1,5 2
T2 1,5 58,5 66,5 70 0,570 175u3302 | 175u3404 | 175u3403 - 1,5 2,7
T2 2,2 40,2 44,6 48 0,960 175u3303 | 175u3406 | 175u3405 - 1,5 4,2
T2 3 29,1 323 35 1,130 175u3304 | 175u3408 | 175u3407 - 1,5 54
T2 3,7 22,5 25,9 27 1,400 175u3305 | 175u3410 | 175u3409 - 1,5 6,8
T2 55 17,7 19,7 18 2,200 175u3306 | 175u3412 | 175u3411 - 1,5 104
T2 7,5 12,6 14,3 13 3,200 175u3307 | 175u3414 | 175u3413 - 2,5 14,7
T2 1 8,7 9,7 9 5,500 - 175u3176 | 175u3177 - 4 23
T2 15 53 7,5 57 6,000 - - - 175u3233 10 33
T2 18,5 5.1 6,0 57 8,000 - - - 175u3234 10 38
T2 22 3,2 5,0 35 9,000 - - - 175u3235 16 51
T2 30 3,0 3,7 35 14,000 - - - 175u3224 25 63
T2 37 24 3,0 2,8 17,000 - - - 175u3227 35 78

Ta6bnuua 7.7 T2, BepTuKaibHOe TOPMOXKeHre, pabounii uukn 40 %
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FC 301 Fopu3oHTanbHoe TopmoXKeHue, pabounin yukn 10 %
[aHHble TOpMO3HOro pesucropa MoHTax
LaHHble npeobpa3oBaTens YacToTbl
Homep no katanory Danfoss CeueHue
Rpex. Pbr.cont. BuHTOBaA | BuHTtoBas Bolt nposoj- Tepmo-
Tun Pm Rwun. | Rropm.mom. Mposop X pene
cemn kW] (OM] (Om] [OM] kW] P54 Knemma, | Knemma, | connection Hvu(za [A]
1P21 IP65 1P20 [Mm*]
T4 0,37 1000 11214 1200 0,100 175u3000 - - - 1,5 0,3
T4 0,55 620 749,8 850 0,100 175u3001 - - - 1,5 04
T4 0,75 485 547,6 630 0,100 175u3002 - - - 1,5 04
T4 1,1 329 365,3 410 0,100 175u3004 - - - 1,5 0,5
T4 1,5 240 263,0 270 0,200 175u3007 - - - 1,5 0,8
T4 2,2 161 176,5 200 0,200 175u3008 - - - 1,5 0,9
T4 3 117 127,9 145 0,300 175u3300 - - - 1,5 13
T4 4 86,9 94,6 110 0,450 175u3335 | 175u3450 | 175u3449 - 1,5 19
T4 55 62,5 68,2 80 0,570 175u3336 | 175u3452 | 175u3451 - 1,5 2,5
T4 7,5 45,3 49,6 56 0,680 175u3337 | 175u3027 | 175u3028 - 1,5 33
T4 11 349 38,0 38 1,130 175u3338 | 175u3034 | 175u3035 - 1,5 52
T4 15 253 27,7 28 1,400 175u3339 | 175u3039 | 175u3040 - 1,5 6,7
T4 18,5 20,3 22,3 22 1,700 175u3340 | 175u3047 | 175u3048 - 15 83
T4 22 16,9 18,7 19 2,200 175u3357 | 175u3049 | 175u3050 - 15 10,1
T4 30 13,2 14,5 14 2,800 175u3341 | 175u3055 | 175u3056 - 2,5 13,3
T4 37 10,6 1,7 12 3,200 175u3359 | 175u3061 | 175u3062 - 2,5 15,3
T4 45 8,7 9,6 9,5 4,200 - 175u3065 | 175u3066 - 4 20
T4 55 6,6 7,8 7,0 5,500 - 175u3070 | 175u3071 - 6 26
T4 75 4,2 57 55 7,000 - - - 175u3231 10 36
Tabnuua 7.8 T4, ropusoHTanbHOe TOPMOXKeHue, pabounii uukn 10 %
FC 301 BepTukanbHoe TopmoxKeHue, pabounin uukn 40 %
[laHHble TOPpMO3HOro pesuncropa MoHTax
[aHHble npeobpa3oBaTena YacToOTbl
Homep no katanory Danfoss CeueHue Tepmo-
Rpex. Pbr.cont. BuHTOBaa | BuHToBas Bolt nposoa-
Tun Pm Rmun. Rropm. Hom. MNpoBsoa . pene
cem W] (OM] (OM] [Om] [kW] P54 Knemma, Knemma, |[connection HI/IKza (Al
1P21 IP65 1P20 [Mm?]
T4 0,37 1000 11214 1200 0,200 175u3101 - - - 1,5 04
T4 0,55 620 749,8 850 0,200 175u3308 - - - 1,5 0,5
T4 0,75 485 547,6 630 0,300 175u3309 - - - 1,5 0,7
T4 1,1 329 365,3 410 0,450 175u3310 | 175u3416 | 175u3415 - 1,5 1
T4 1,5 240 263,0 270 0,570 175u3311 | 175u3418 | 175u3417 - 1,5 1,4
T4 2,2 161 176,5 200 0,960 175u3312 | 175u3420 | 175u3419 - 1,5 2,1
T4 3 117 127,9 145 1,130 175u3313 | 175u3422 | 175u3421 - 1,5 2,7
T4 4 86,9 94,6 110 1,700 175u3314 | 175u3424 | 175u3423 - 1,5 37
T4 55 62,5 68,2 80 2,200 175u3315 | 175u3138 | 175u3139 - 1,5 5
T4 7,5 45,3 49,6 56 3,200 175u3316 | 175u3428 | 175u3427 - 1,5 71
T4 1 349 38,0 38 5,000 - - - 175u3236 1,5 11,5
T4 15 253 27,7 28 6,000 - - - 175u3237 2,5 14,7
T4 18,5 20,3 22,3 22 8,000 - - - 175u3238 4 19
T4 22 16,9 18,7 19 10,000 - - - 175u3203 4 23
T4 30 13,2 14,5 14 14,000 - - - 175u3206 10 32
T4 37 10,6 11,7 12 17,000 - - - 175u3210 10 38
T4 45 8,7 9,6 9,5 21,000 - - - 175u3213 16 47
T4 55 6,6 7,8 7,0 26,000 - - - 175u3216 25 61
T4 75 4,2 57 55 36,000 - - - 175u3219 35 81
Ta6bnuua 7.9 T4, BepTuKasbHOe TOPMOXKeHe, pabounii uukn 40 %
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7.2.5 Topmo3sHble pesuctopbl gna FC 302

FC 302 Fopu3oHTanbHoe TopmoXKeHue, pabounin ukn 10 %
[aHHble TOpMO3HOro pesucropa MoHTax
[aHHble npeobpa3oBaTens 4acToOTbl
Homep no katanory Danfoss CeyeHune
Tepmo-
Rpex. Pbr.cont. BuHTOBaA | BuHTOoBas Bolt nposoja-
Tun Pm Rmun. RTOpM.,HOM. I'Iposo.q . pene
kW] (Om] (OM] [Om] [kW] P54 Knemma, | Knemma, | connection HUKa (Al
cetn M M
1P21 IP65 IP20 [mm?]
T2 0,25 380 4753 410 0,100 175u3004 - - - 1,5 0,5
T2 0,37 275 320,8 300 0,100 175u3006 - - - 15 0,6
T2 0,55 188 215,7 200 0,100 175u3011 - - - 1,5 0,7
T2 0,75 130 158,1 145 0,100 175u3016 - - - 15 08
T2 1,1 81,0 105,1 100 0,100 175u3021 - - - 15 09
T2 1,5 58,5 76,0 70 0,200 175u3026 - - - 1,5 1,6
T2 2,2 45,0 51,0 48 0,200 175u3031 - - - 15 1,9
T2 3 31,5 37,0 35 0,300 175u3325 - - - 1,5 2,7
T2 37 22,5 29,7 27 0,360 175u3326 | 175u3477 | 175u3478 - 1,5 35
T2 55 17,7 19,7 18 0,570 175u3327 | 175u3442 | 175u3441 - 1,5 53
T2 7,5 12,6 14,3 13,0 0,680 175u3328 | 175u3059 | 175u3060 - 15 6,8
T2 1 8,7 9,7 9,0 1,130 175u3329 | 175u3068 | 175u3069 - 2,5 10,5
T2 15 53 7,5 57 1,400 175u3330 | 175u3073 | 175u3074 - 4 14,7
T2 18,5 51 6,0 57 1,700 175u3331 | 175u3483 | 175u3484 - 4 16
T2 22 32 50 35 2,200 175u3332 | 175u3080 | 175u3081 - 6 24
T2 30 30 37 35 2,800 175u3333 | 175u3448 | 175u3447 - 10 27
T2 37 2,4 3,0 2,8 3,200 175u3334 | 175u3086 | 175u3087 - 16 32
Ta6bnuua 7.10 T2, ropusoHTanbHOE TOPMOXKeHMe, pabounii umkn 10 %
FC 302 BepTukanbHoe TopmoKeHue, paboumnin unkn 40 %
[laHHble TOPMO3HOro pe3uncropa MoHTax
HaHHble npeobpa3oBaTens YacToTbl
Homep no katanory Danfoss CeueHue
Tepmo-
Rpex. Pbr.cont. BuHTOBasA | BuHTOoBasA Bolt nposoja-
Tun Pm Rumun. Rropm. Hom. MNposop . pene
[Om] [kw] Knemma, | Knemma, | connection HUKa
cetn [kw] [Om] [OM] IP54 ) [A]
1P21 IP65 IP20 [Mm*]
T2 0,25 380 4753 410 0,100 175u3004 - - - 1,5 0,5
T2 0,37 275 320,8 300 0,200 175u3096 - - - 1,5 08
T2 0,55 188 215,7 200 0,200 175u3008 - - - 1,5 09
T2 0,75 130 158,1 145 0,300 175u3300 - - - 1,5 13
T2 1,1 81,0 105,1 100 0,450 175u3301 | 175u3402 | 175u3401 - 1,5 2
T2 1,5 58,5 76,0 70 0,570 175u3302 | 175u3404 | 175u3403 - 1,5 2,7
T2 2,2 45,0 51,0 48 0,960 175u3303 | 175u3406 | 175u3405 - 1,5 4,2
T2 3 31,5 37,0 35 1,130 175u3304 | 175u3408 | 175u3407 - 1,5 54
T2 37 22,5 29,7 27 1,400 175u3305 | 175u3410 | 175u3409 - 15 6,8
T2 55 17,7 19,7 18 2,200 175u3306 | 175u3412 | 175u3411 - 1,5 10,4
T2 7,5 12,6 14,3 13,0 3,200 175u3307 | 175u3414 | 175u3413 - 2,5 14,7
T2 11 8,7 9,7 9,0 5,500 - 175u3176 | 175u3177 - 4 23
T2 15 53 7,5 57 6,000 - - - 175u3233 10 33
T2 18,5 51 6,0 57 8,000 - - - 175u3234 10 38
T2 22 32 50 35 9,000 - - - 175u3235 16 51
T2 30 3,0 3,7 35 14,000 - - - 175u3224 25 63
T2 37 2,4 3,0 2,8 17,000 - - - 175u3227 35 78

Ta6bnuua 7.11 T2, BepTKanbHoe TOpMOXKeHue, paboumnin umkn 40 %
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3akas PykoBoAcTBO NO NPOEKTMPOBAHUNIO
FC 302 Fopu3oHTanbHoe TopmoKeHue, pabounin yukn 10 %
[laHHble TOPMO3HOro pe3uncropa MoHTax
LaHHble npeobpa3oBaTens YacToTbl
Homep no katanory Danfoss CeueHue
Tepmo-
Rpex. Pbr.cont. BuHTOBas | BuHtoBas Bolt nposoa-
Tun Pm Ruun. RropM.,HOM. HPOBOA . pene
[Om] [kw] Knemma, | Knemma, | connection HUKa
cetn [kw] [Om] [OmM] IP54 N [A]
1P21 IP65 1P20 [Mm*]

T5 0,37 1000 1389,2 1200 0,100 175u3000 - - - 1,5 03
T5 0,55 620 928,8 850 0,100 175u3001 - - - 1,5 04
T5 0,75 558 678,3 630 0,100 175u3002 - - - 1,5 04
T5 1,1 382 452,5 410 0,100 175u3004 - - - 1,5 0,5
T5 1,5 260 325,9 270 0,200 175u3007 - - - 1,5 08
T5 2,2 189 218,6 200 0,200 175u3008 - - - 1,5 09
T5 3 135 158,5 145 0,300 175u3300 - - - 15 13
T5 4 99,0 117,2 110 0,450 175u3335 | 175u3450 | 175u3449 - 1,5 1,9
T5 55 72,0 84,4 80 0,570 175u3336 | 175u3452 | 175u3451 - 1,5 2,5
T5 7,5 50,0 61,4 56 0,680 175u3337 | 175u3027 | 175u3028 - 1,5 33
T5 11 36,0 41,2 38 1,130 175u3338 | 175u3034 | 175u3035 - 15 52
T5 15 27,0 30,0 28 1,400 175u3339 | 175u3039 | 175u3040 - 1,5 6,7
T5 18,5 20,3 24,2 22 1,700 175u3340 | 175u3047 | 175u3048 - 15 83
T5 22 18,0 20,3 19 2,200 175u3357 | 175u3049 | 175u3050 - 1,5 10,1
T5 30 13,4 15,8 14 2,800 175u3341 | 175u3055 | 175u3056 - 2,5 13,3
T5 37 10,8 12,7 12 3,200 175u3359 | 175u3061 | 175u3062 - 2,5 15,3
T5 45 838 10,4 9,5 4,200 - 175u3065 | 175u3066 - 4 20
T5 55 6,5 8,5 7,0 5,500 - 175u3070 | 175u3071 - 6 26
T5 75 4,2 6,2 55 7,000 - - - 175u3231 10 36

Ta6bnuua 7.12 T5, roprsoHTanbHoe TopmoXKeHue, paboumnin umkn 10 %

FC 302 BepTukanbHoe TopmokeHue, paboumnini unkn 40 %
[laHHble TOpMO3HOro pesucropa MoHTax
HaHHble npeobpa3oBaTens YacToTbl
Homep no kartanory Danfoss CeyeHune Tepmo-
Rpex. Pbr.cont. BuHTOBaA | BuHToBas Bolt nposoa-
Tun Pm Rwun. | Rropm.mom. Mposop . pene
[Om] [kw] Knemma, | Knemma, | connection HYKa

cem | W | [Ou] | [Ow] IP>4 P21 IP65 IP20 [mm?] (Al
T5 0,37 1000 1389,2 1200 0,200 175u3101 - - - 1,5 04
T5 0,55 620 928,8 850 0,200 175u3308 - - - 1,5 0,5
T5 0,75 558 678,3 630 0,300 175u3309 - - - 1,5 0,7
T5 1,1 382 452,5 410 0,450 175u3310 | 175u3416 | 175u3415 - 1,5 1
T5 1,5 260 325,9 270 0,570 175u3311 | 175u3418 | 175u3417 - 1,5 14
T5 2,2 189 218,6 200 0,960 175u3312 | 175u3420 | 175u3419 - 1,5 2,1
T5 3 135 158,5 145 1,130 175u3313 | 175u3422 | 175u3421 - 1,5 2,7
T5 4 99,0 117,2 110 1,700 175u3314 | 175u3424 | 175u3423 - 1,5 3,7
T5 55 72,0 84,4 80 2,200 175u3315 | 175u3138 | 175u3139 - 1,5 5
T5 7,5 50,0 61,4 56 3,200 175u3316 | 175u3428 | 175u3427 - 1,5 71
T5 11 36,0 41,2 38 5,000 - - - 175u3236 1,5 11,5
T5 15 27,0 30,0 28 6,000 - - - 175u3237 2,5 14,7
T5 18,5 20,3 24,2 22 8,000 - - - 175u3238 4 19
T5 22 18,0 20,3 19 10,000 - - - 175u3203 4 23
T5 30 13,4 15,8 14 14,000 - - - 175u3206 10 32
T5 37 10,8 12,7 12 17,000 - - - 175u3210 10 38
T5 45 838 10,4 9,5 21,000 - - - 175u3213 16 47
T5 55 6,5 8,5 7,0 26,000 - - - 175u3216 25 61
T5 75 4,2 6,2 55 36,000 - - - 175u3219 35 81

Ta6bnuua 7.13 T5, BepTUKanbHOe TOpMOXKeHune, pabounin umukn 40 %
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3akas PykoBoAcTBO NO NPOEKTMPOBAHUNIO
FC 302 Fopu3oHTanbHoe TopmoKeHue, pabounin yukn 10 %
[aHHble TOpMO3HOro pesucropa MoHTax
[aHHble npeobpa3oBaTens YacToTbl
Homep no katanory Danfoss CeueHune
Tepmo-
Rpex. Pbr.cont. BuHTOBas | BuHtoBas Bolt nposoa-
Tun Pm Ruum. RropM.,HOM. HPOBOA . pene
[Om] [kw] Knemma, | Knemma, | connection HYKa
cetn [kw] [Om] [OmM] IP54 ) [A]
1P21 IP65 1P20 [Mm*]

T6 0,75 620 914,2 850 0,100 175u3001 - - - 1,5 04
T6 1,1 550 611,3 570 0,100 175u3003 - - - 1,5 04
T6 1,5 380 4419 415 0,200 175u3005 - - - 1,5 0,7
T6 2,2 260 296,4 270 0,200 175u3007 - - - 1,5 0,8
T6 3 189 214,8 200 0,300 175u3342 - - - 1,5 1,1
T6 4 135 159,2 145 0,450 175u3343 | 175u3012 | 175u3013 - 1,5 1,7
T6 55 99,0 114,5 100 0,570 175u3344 | 175u3136 | 175u3137 - 1,5 23
T6 7,5 69,0 83,2 72 0,680 175u3345 | 175u3456 | 175u3455 - 1,5 2,9
T6 11 48,6 56,1 52 1,130 175u3346 | 175u3458 | 175u3457 - 1,5 44
T6 15 35,1 40,8 38 1,400 175u3347 | 175u3460 | 175u3459 - 1,5 57
T6 18,5 27,0 329 31 1,700 175u3348 | 175u3037 | 175u3038 - 1,5 7
T6 22 22,5 27,6 27 2,200 175u3349 | 175u3043 | 175u3044 - 1,5 85
T6 30 17,1 214 19 2,800 175u3350 | 175u3462 | 175u3461 - 2,5 11,4
T6 37 13,5 17,3 14 3,200 175u3358 | 175u3464 | 175u3463 - 2,5 14,2
T6 45 10,8 14,2 13,5 4,200 - 175u3057 | 175u3058 - 4 17
T6 55 8,8 11,6 11 5,500 - 175u3063 | 175u3064 - 6 21
T6 75 6,6 84 7,0 7,000 - - - 175u3245 10 32

Ta6bnuua 7.14 T6, ropn3oHTanbHoe TopmoXKeHue, paboumnin umkn 10 %

FC 302 BepTukanbHoe TopmoKeHue, paboumnii unkn 40 %
[laHHble TOpMO3HOro pesucropa MoHTax
HaHHble npeobpa3oBaTens YacToTbl
Homep no katanory Danfoss CeueHune
Tepmo-
Rpex. Pbr.cont. BuHTOBaA | BuHTOBas Bolt nposoa-
Tun Pm Ruun. Rropm.Hom. MNposop . pene
[Om] [kw1] Knemma, | Knemma, | connection HYKa
cetn [kW] [Om] [Om] IP54 ) [A]
1P21 IP65 1P20 [Mm*]

T6 0,75 620 914,2 850 0,280 175u3317 | 175u3104 | 175u3105 - 1,5 0,6
T6 1,1 550 611,3 570 0,450 175u3318 | 175u3430 | 175u3429 - 1,5 09
T6 1,5 380 4419 415 0,570 175u3319 | 175u3432 | 175u3431 - 1,5 1,1
T6 2,2 260 296,4 270 0,960 175u3320 | 175u3434 | 175u3433 - 1,5 1,8
T6 3 189 214,8 200 1,130 175u3321 | 175u3436 | 175u3435 - 1,5 23
T6 4 135 159,2 145 1,700 175u3322 | 175u3126 | 175u3127 - 1,5 33
T6 55 99,0 114,5 100 2,200 175u3323 | 175u3438 | 175u3437 - 1,5 44
T6 7,5 69,0 83,2 72 3,200 175u3324 | 175u3440 | 175u3439 - 1,5 6,3
T6 11 48,6 56,1 52 5,500 - 175u3148 | 175u3149 - 1,5 9,7
T6 15 35,1 40,8 38 6,000 - - - 175u3239 2,5 12,6
T6 18,5 27,0 329 31 8,000 - - - 175u3240 4 16
T6 22 22,5 27,6 27 10,000 - - - 175u3200 4 19
T6 30 171 21,4 19 14,000 - - - 175u3204 10 27
T6 37 13,5 17,3 14 17,000 - - - 175u3207 10 35
T6 45 10,8 14,2 13,5 21,000 - - - 175u3208 16 40
T6 55 8,8 11,6 11 26,000 - - - 175u3211 25 49
T6 75 6,6 84 7,0 30,000 - - - 175u3241 35 66

Ta6bnuua 7.15 T6, BepTMKanbHOe TOpMOXeHUue, pabouunii umukn 40 %
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3akas PykoBoacTBO NO NPOeKTMPOBaHNIO
FC 302 BepTukanbHoe TopmokeHue, pabouunin unkn 40 %
[aHHble TOpMO3HOro pesucropa MoHTax
[aHHble npeobpa3oBaTens YacToTbl
Homep no katanory Danfoss CeueHune
Tepmo-
Rpex. Pbr.cont. BuHTOBaA | BuHTOBas Bolt nposop-
Tun Pm Rmun. RTOpM.,HOM. I'Iposo,q . pene
[Om] [kw] Knemma, | Knemma, | connection HUKa
cetn [kw] [Om] [OmM] IP54 ) [A]
1P21 IP65 1P20 [Mm7]
T7 1,1 620 830 630 0,360 - 175u3108 | 175u3109 - 1,5 0,8
T7 1,5 513 600 570 0,570 - 175u3110 | 175u3111 - 1,5 1
T7 2,2 340 403 415 0,790 - 175u3112 | 175u3113 - 1,5 13
T7 3 243 292 270 1,130 - 175u3118 | 175u3119 - 1,5 2
T7 4 180 216 200 1,700 - 175u3122 | 175u3123 - 1,5 2,8
T7 55 130 156 145 2,200 - 175u3106 | 175u3107 - 1,5 37
T7 7,5 94 113 105 3,200 - 175u3132 | 175u3133 - 1,5 52
T7 11 69,7 76,2 72 4,200 - 175u3142 | 175u3143 - 1,5 72
T7 15 46,8 55,5 52 6,000 - - - 175u3242 2,5 10,8
T7 18,5 36,0 44,7 42 8,000 - - - 175u3243 2,5 13,9
T7 22 29,0 37,5 31 10,000 - - - 175u3244 4 18
T7 30 22,5 29,1 27 14,000 - - - 175u3201 10 23
T7 37 18,0 235 22 17,000 - - - 175u3202 10 28
T7 45 13,5 19,3 15,5 21,000 - - - 175u3205 16 37
T7 55 13,5 15,7 13,5 26,000 - - - 175u3209 16 44
T7 75 838 11,5 1 36,000 - - - 175u3212 25 57

Ta6bnuua 7.16 T7, BepTMKanbHOe TOpMOXKeHWe, pabouunit uukn 40 %

TopuzoHmansHoe mopmoxeHue. Paboyuli yukn 10 %, MakcumanbHas oaumesnbHocms 120 ¢, 4yacmoma nosmopeHuUs 8 coomeemcmeuu ¢
3ManoHHeIM npogusiem mopmoxeHus. CpedHas MouHoCms coomeemcmayem 6 %.

BepmukanbHoe mopmoxxeHue. Paboyuli yukn 40%, makcumasnsHas onumesnsHocms 120 ¢, 4yacmoma nosmopeHuUs 8 coomeemcmauu ¢
3ManoHHeiM npogunem mopmoxeHus. CpedHas MowHocms coomeemcmayem 27 %.

lMonepeyHoe ceyeHue kabens. PekomeHOyeMoe MUH. 3Ha4YeHue 0713 MedHo20 Kabens ¢ [BX-uzonayueli npu memnepamype okpyxaiowel cpedsl
30 C u HopmanvbHOM paccesHUU mensad.

Bcs cucmema kabeneli 0/XHA COOMBEeMCmMa808amMb 20Cy0apCMBeHHbIM U MeCMHbIM HOPMAM U NpAaguiam 8 OmHoweHUU cedeHus kabenel u
memnepamypel okpyxaroujeli cpeobl.

Tennoeoe pesne. ToK MOpMOXeHUA HACMpaueaemcs 8 COomeemcmeauu ¢ BHeWHUM menJsiogeiM pese. Bce peaucmoper umerom ecmpoeHHsie
HOpMAJIbHO 3aMKHymMble mensiosble pesneliHbie nepekio4yamernu.

IP54 ocHawjaemcs HeCbeMHbIM He3KPaHUPOBAHHbIM Kabenem OnuHol 1000 Mm. BepmukasbHbil U 20pU30HMAbHbIU MOHMAx. lpu
20pU30HMAILHOM MOHMAXe mpebyemcs CHUXeHUe HOMUHA/IbHbIX Napamempos.

IP21 u IP65 umeiom knemMmbl ¢ BUHMOBLIM KpensieHueM Kabenel. BepmukaneHbll U 20pU30oHManbHouIli MOHMax. [pu 20pu30HMAbLHOM
MOHMaxe mpebyemca CHUXeHUe HOMUHAJ/IbHbIX Napamempos.

YpoeeHb 3awumel IP20 ¢ 601mossiM coeduHeHueM KOHUo8 kabenel. MoHmax Ha nosny.

150/160% 150/160%

100%

175UA067.10
175UA068.10

PucyHok 7.3 BepTuKanbHbie Harpysku

PucyHoK 7.2 Topun30oHTanbHble Harpysku
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3akas

PyKOBOACTBO Nno NPOeKTNpoBaHuioO

7.2.6 [pyrue TOpMO3Hble pe3ncTopbl B MIOCKOM Kopryce

Mnockun Kopnyc ¢ 3awuToin IP65 AnA ropnsoHTanbHbIX
KOHBelepoB
FC 301 Pm Rmun. Rropm., Hom. Rpex. Ha anemeHT Pa6ounit umkn Homep pna 3akasa
T2 [kw] [OMm] [Om] [Om//BT] [%] 175Uxxxx
PK25 0,25 368 416 430/100 40 1002
PK37 0,37 248 281 330/100 nnn 310/200 27 vnn 55 1003 unun 0984
PK55 0,55 166 189 220/100 wnn 210/200 20 vnn 37 1004 vnn 0987
PK75 0,75 121 138 150/100 wnn 150/200 14 vnun 27 1005 nnmn 0989
P1K1 11 81,0 92 100/100 unn 100/200 10 unmn 19 1006 nnmn 0991
P1K5 1,5 58,5 66,5 72/200 14 0992
P2K2 2,2 40,2 44,6 50/200 10 0993
P3KO 3 29,1 323 35/200 nnn 72/200 714 0994 nnn 2 x 0992
P3K7 3,7 22,5 25,9 60/200 1 2 x 0996

Tabnuua 7.17 pyrve nnockne Kopnyca ansa npeobpasoBareseil YaCTOTbl C MMTaHNEM OT CeTh
FC 301 Cetb nutaHusa: 200-240 B (T2)

Mnockun Kopnyc ¢ 3awuToin IP65 AnA ropnsoHTanbHbIX
KOHBeliepoB
FC 302 Pm Rmun. Rropm., Hom. Rpex. Ha anemeHT Pa6ounit unkn Homep pgnsa 3akasa
T2 [kW] [OMm] [Om] [Om/BT] [%] 175Uxxxx
PK25 0,25 380 475 430/100 40 1002
PK37 0,37 275 321 330/100 nnn 310/200 27 vnn 55 1003 unun 0984
PK55 0,55 188 216 220/100 wnn 210/200 20 vnn 37 1004 nnn 0987
PK75 0,75 130 158 150/100 wnn 150/200 14 vnn 27 1005 unmn 0989
P1K1 11 81,0 105,1 100/100 nnn 100/200 10 vnmn 19 1006 wnmn 0991
P1K5 1,5 58,5 76,0 72/200 14 0992
P2K2 2,2 45,0 51,0 50/200 10 0993
P3KO 3 31,5 37,0 35/200 nnn 72/200 7 vinn 14 0994 nnn 2 x 0992
P3K7 3,7 22,5 29,7 60/200 1 2 x 0996

Ta6bnuua 7.18 [ipyrve nnockne Kopnyca Ana npeobpa3oBareseil YaCTOTbl C MMTaHMEM OT CeTh
FC 302 Cetb nutaHusa: 200-240 B (T2)
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3akas PyKOBOACTBO Nno NPOeKTNpoBaHuioO

Mnockun Kopnyc ¢ 3awuToin IP65 AnA ropnsoHTanbHbIX
KOHBeliepoB
FC 301 Pm Rwnn. Rropm., Hom. Rpex. Ha anemeHT Pa6ounin uukn Homep pana 3akasa
T4 [kW] [OMm] [Om] [Om/BT] [%] 175Uxxxx
PK37 0,37 620 1121 830/100 30 1000
PK55 0,55 620 750 830/100 20 1000
PK75 0,75 485 548 620/100 unn 620/200 14 vnn 27 1001 nnn 0982
P1K1 11 329 365 430/100 nnmn 430/200 10 wunmn 20 1002 nnn 0983
P1K5 1,5 240,0 263,0 310/200 14 0984
P2K2 2,2 161,0 176,5 210/200 10 0987
P3KO 3 117,0 127,9 150/200 wnn 300/200 7 vinn 14 0989 vnnu 2 x 0985
P4KO 4 87 95 240/200 10 2 x 0986
P5K5 55 63 68 160/200 8 2 x 0988
P7K5 7,5 45 50 130/200 6 2 x 0990
P11K 1 34,9 38,0 80/240 5 2 x 0090
P15K 15 25,3 27,7 72/240 4 2 x 0091

Tabnuua 7.19 [ipyrue nnockue Kopnyca gna npeobpasoBaTesieil YacTOTbl C MUTaHMEM OT CeTU
FC 301 CeTb nutaHunsa: 380-480 B (T4)

Mnockun Kopnyc ¢ 3awmToi IP65 AnA ropnsoHTanbHbIX
KOHBeliepoB
FC 302 Pm Rmun. Rropm., Hom. Rpex. Ha anemeHT Pa6ounin yukn Homep pgns 3akasa
T5 [kwW] [OMm] [Om] [Om/BT] [%] 175Uxxxx
PK37 0,37 620 1389 830/100 30 1000
PK55 0,55 620 929 830/100 20 1000
PK75 0,75 558 678 620/100 nnun 620/200 14 vnn 27 1001 nnm 0982
P1K1 1,1 382 453 430/100 wnu 430/200 10 unn 20 1002 vnmn 0983
P1K5 1,5 260,0 325,9 310/200 14 0984
P2K2 2,2 189,0 218,6 210/200 10 0987
P3K0 3 135,0 158,5 150/200 nnn 300/200 7 vnn 14 0989 nnm 2 x 0985
P4Ko0 4 99 117 240/200 10 2 x 0986
P5K5 55 72 84 160/200 8 2 x 0988
P7K5 7,5 50 61 130/200 6 2 x 0990
P11K 1 36,0 41,2 80/240 5 2 x 0090
P15K 15 27,0 30,0 72/240 4 2 x 0091

Ta6bnuua 7.20 fpyrue nnockue Kopnyca gns npeobpasoBaTesieil YacTOTbl C MUTAHMEM OT CETU
FC 302 CeTb nutaHusa: 380-500 B (T5)

IP65, niockuli kopnyc ¢ 3akpensieHHeIM Kabesnem.
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3akas PyKOBOACTBO Nno NPOeKTNpoBaHuio

7.2.7 OunbTpbl FAPMOHUK
@I/IﬂprbI FAPMOHUK NCNONb3YITCA ANA yMEHbLUEHNA CETEBbIX FAPMOHUK.

. AHF 010: nckaxeHue toka 10 %

. AHF 005: nckaxeHue ToKka 5 %

Oxna)kgeHvie n BEHTUNALMA

IP20: oxnaxxpaeTcs nyTem eCcTeCTBEeHHOWN KOHBEKLMUM WU C MOMOLLbIO BCTPOEHHBIX BeHTUNATOPOB. IP00: TpebyeTca
[OMOSIHNTENbHOE NPUHYAUTENbHOE oxnaxaeHne. ObecrneubTe AOCTATOUHBIV MOTOK BO3Ayxa Yepe3 GbunbTp Npu yCTaHOBKe,
yTO6bI MCKNIOUUTL NeperpeB unbTpa. Heobxoanmo, utobbl yepes GuUNbTP NPOXOAM NOTOK BO3AyXa MUHMMYM 2 M/C.

HomunHanbHas TunnyHbIN HomutanbHbii Tok
dunbTpa Homep ana 3akasa AHF 005 Homep ana 3akasa AHF 010
MOLLHOCTb U TOK ABuratenb 50 Ny
[kW] [A] [kW] [A] IPOO 1P20 IPOO 1P20
PK37-P4K0 1,2-9 3 10 130B1392 130B1229 130B1262 130B1027
P5K5-P7K5 14,4 7,5 14 130B1393 130B1231 130B1263 130B1058
P11K 22 11 22 130B1394 130B1232 130B1268 130B1059
P15K 29 15 29 130B1395 130B1233 130B1270 130B1089
P18K 34 18,5 34 130B1396 130B1238 130B1273 130B1094
P22K 40 22 40 130B1397 130B1239 130B1274 130B1111
P30K 55 30 55 130B1398 130B1240 130B1275 130B1176
P37K 66 37 66 130B1399 130B1241 130B1281 130B1180
P45K 82 45 82 130B1442 130B1247 130B1291 130B1201
P55K 96 55 96 130B1443 130B1248 130B1292 130B1204
P75K 133 75 133 130B1444 130B1249 130B1293 130B1207

Ta6nuua 7.21 GunbTpbl rapmMoHuK, 380-415 B, 50 Ny

HomuHanbHbIl TOK

HomwuHanbHasn TunNnyHbIN
dunbrpa Homep ana 3akasa AHF 005 Homep ana 3akasa AHF 010
MOLLHOCTb U TOK Asuratenb 60 Ny
[kwW] [A] [kW] [A] IPOO 1P20 IPOO 1P20
PK37-P4KO0 1,2-9 3 10 130B3095 130B2857 130B2874 130B2262
P5K5-P7K5 14,4 7,5 14 130B3096 130B2858 130B2875 130B2265
P11K 22 11 22 130B3097 130B2859 130B2876 130B2268
P15K 29 15 29 130B3098 130B2860 13082877 130B2294
P18K 34 18,5 34 130B3099 130B2861 130B3000 130B2297
P22K 40 22 40 130B3124 130B2862 130B3083 13082303
P30K 55 30 55 130B3125 130B2863 130B3084 130B2445
P37K 66 37 66 130B3026 130B2864 130B3085 130B2459
P45K 82 45 82 130B3127 130B2865 130B3086 130B2488
P55K 96 55 96 130B3128 130B2866 130B3087 130B2489
P75K 133 75 133 130B3129 130B2867 130B3088 130B2498

Ta6bnuua 7.22 QunbTpbl rapmoHuk, 380-415 B, 60 Iy
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3akas PYKOBOACTBO Nno NPOeKTNpoBaHuio
HomwuHanbHan TunuyHbIN HomuHaneHbli Tok
dunbrpa Homep ana 3akasa AHF 005 Homep ana 3akasa AHF 010
MOLLHOCTb U TOK Asuratenb 60
[kW] [A] [kW] [A] IPOO 1P20 IPOO 1P20
PK37-P4KO0 1-74 3 10 130B1787 130B1752 130B1770 130B1482
P5K5-P7K5 9,9+13 7,5 14 130B1788 130B1753 130B1771 130B1483
P11K 19 11 19 130B1789 130B1754 130B1772 130B1484
P15K 25 15 25 130B1790 130B1755 130B1773 130B1485
P18K 31 18,5 31 130B1791 130B1756 130B1774 130B1486
P22K 36 22 36 130B1792 130B1757 130B1775 130B1487
P30K 47 30 48 130B1793 130B1758 130B1776 130B1488
P37K 59 37 60 130B1794 130B1759 130B1777 130B1491
P45K 73 45 73 130B1795 130B1760 130B1778 130B1492
P55K 95 55 95 130B1796 130B1761 130B1779 130B1493
P75K 118 75 118 130B1797 130B1762 130B1780 130B1494

Ta6bnuua 7.23 QunabTpbl rapmoHuK, 440-480 B, 60 Iy

HomwuHanbHas TunNuyHbIN HomuHaneHbIi Tok
dunbrpa Homep ana 3akasa AHF 005 Homep ana 3akasa AHF 010
MOLLHOCTb U TOK ABuratenb 60 Ny
[kw] [A] [kW] [A] IPOO 1P20 IPOO 1P20
P11K 15 10 15 130B5261 130B5246 130B5229 130B5212
P15K 19 16,4 20 130B5262 130B5247 130B5230 130B5213
P18K 24 20 24 130B5263 130B5248 130B5231 130B5214
P22K 29 24 29 130B5263 130B5248 130B5231 130B5214
P30K 36 33 36 130B5265 130B5250 130B5233 130B5216
P37K 49 40 50 130B5266 130B5251 130B5234 130B5217
P45K 58 50 58 130B5267 130B5252 130B5235 130B5218
P55K 74 60 77 130B5268 130B5253 130B5236 130B5219
P75K 85 75 87 130B5269 130B5254 130B5237 130B5220
Ta6bnuua 7.24 QuabTpbl rapmoHuK, 600 B, 60 Ny
HomuHanbHas .
MOLYHOCTb U | TUNUYHBbIN HomuKanbHas TunuyHbIN HoMUHanLHEIA Homep pana 3akasa Homep pna 3akasa
MOLLHOCTb U TOK TOoK punbTpa
TOK [Burartenb ABurartenb AHF 005 AHF 010
500-550 B 551-690 B 50 Ny
[kwW] [A] [kwW] [kwW] [A] [kW] [A] IPOO 1P20 1P0OO 1P20
P11K 15 7,5 P15K 16 15 15 130B5000 130B5088 130B5297 130B5280
P15K 19,5 1 P18K 20 18,5 20 130B5017 130B5089 130B5298 130B5281
P18K 24 15 P22K 25 22 24 130B5018 130B5090 130B5299 130B5282
P22K 29 18,5 P30K 31 30 29 130B5019 130B5092 130B5302 130B5283
P30K 36 22 P37K 38 37 36 130B5021 130B5125 130B5404 130B5284
P37K 49 30 P45K 48 45 50 130B5022 130B5144 130B5310 130B5285
P45K 59 37 P55K 57 55 58 130B5023 130B5168 130B5324 130B5286
P55K 71 45 P75K 76 75 77 130B5024 130B5169 130B5325 130B5287
P75K 89 55 87 130B5025 130B5170 130B5326 130B5288
Tabnuua 7.25 GuabTpbl rapMoHUK ana 500-690 B, 50 Ny
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3akas PyKOBOACTBO Nno NPOeKTNpoBaHuio

7.2.8 CuHycoupHble GunbTpbI

YacrtoTa
HomMunHanbHaa MOLWHOCTb M TOK npeo6pasoBaTensa 4acToTbl HomuHanbHbIl TOK dunbTpa KOMMY- Homep pgns 3akasa
Tauumn
200-240 B 380-440 B 441-500 B 50 Ny 60 Iy 100 Iy IPOO 1P20/23"
[kW] [A] [kwW] [A] [kW] [A] [A] [A] [A] [kHz]
- - 0,37 13 0,37 1,1
0,25 1,8 0,55 1,8 0,55 1,6 2,5 2,5 2 5 130B2404 130B2439
0,37 24 0,75 24 0,75 2,1
1,1 3 1,1 3
4,5 4 3,5 5 130B2406 130B2441
0,55 3,5 1,5 4,1 1,5 34
0,75 4,6 2,2 56 2,2 4,8
1,1 6,6 3 7,2 3 6,3 8 7,5 55 5 130B2408 130B2443
1,5 7,5 - - - -
- - 4 10 4 8,2 10 9,5 7,5 5 130B2409 130B2444
2,2 10,6 55 13 55 1
3 12,5 7,5 16 7,5 14,5 17 16 13 5 130B2411 130B2446
3,7 16,7 - - - -
55 24,2 1 24 1 21 24 23 18 4 130B2412 130B2447
15 32 15 27
7,5 30,8 38 36 28,5 4 130B2413 130B2448
18,5 37,5 18,5 34
11 46,2 22 44 22 40 48 45,5 36 4 130B2281 130B2307
15 59,4 30 61 30 52 62 59 46,5 3 130B2282 130B2308
18,5 74,8 37 73 37 65 75 71 56 3 130B2283 130B2309
22 88 45 920 55 80
115 109 86 3 130B3179 | 130B3181*
30 115 55 106 75 105
37 143 75 147
90 130 180 170 135 3 130B3182 | 130B3183*
45 170 90 177

Tabnuua 7.26 CuHycongHble ¢punbTpbl ana npeobpasoBatesnein yactoTbl 380-500 B

2 Homepa 0ns 3akasa, umeroujue nomemky * omuocamcsa K IP23.
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3akas PyKOBOACTBO Nno NPOeKTNpoBaHuio
. YacroTa
HomuHanbHbIN TOK
HomunHanbHasa MOLWHOCTb U TOK Npeobpa3oBaTensa 4acToTbl ¢ KOMMY- Homep pana 3akasa
nnbTpa
P Tauun
525-600 B 690 B 525-550 B 50 Ny 60 'y | 100 'y IPOO 1P20/23"
[kw] [A] [kw] [A] [kw] [A] [A] [A] [A] kHz
0,75 1,7 1,1 1,6
11 24 1,5 2,2
- - 4,5 4 3 4 130B7335 | 130B7356
1,5 2,7 2,2 3,2
2,2 39 3,0 4,5
3 4,9 4,0 55
4 6,1 55 7,5 - - 10 9 7 4 130B7289 | 130B7324
55 9 7,5 10
7,5 11 1 13 7,5 14 13 12 9 3 130B3195 | 130B3196
1 18 15 18 11 19
15 22 18,5 22 15 23 28 26 21 3 130B4112 | 130B4113
18,5 27 22 27 18 28
22 34 30 34 22 36
45 42 33 3 130B4114 | 130B4115
30 41 37 41 30 48
37 52 45 52 37 54
76 72 57 3 130B4116 | 130B4117*
45 62 55 62 45 65
55 83 75 83 55 87
115 109 86 3 130B4118 | 130B4119*
75 100 20 100 75 105
20 131 - - 920 137 165 156 124 2 130B4121 | 130B4124*
Ta6bnuua 7.27 CuHycongHble ¢punbTpbl Ans npeobpasoBaTesneil YactoTbl 525-690 B
1 Homepa 0ns 3akasa, umeroujue nomemky * omuocamcs K IP23.
MNapameTp Hacrporika
14-00 Mopgenb KommyTauum [1] SFAVM.
14-01 YacTtota KOMMYyTaLum YcTaHaBNMBaEeTCA B COOTBETCTBUAMN C KOHKPETHbIM GUIbTPOM. YKa3aHO Ha NacnopTHoW Tabnuuke ¢punbtpa n

B PYKOBOZACTBE BbIXOAHOTO ¢unbTpa. Mpu 1Cnonb3oBaHnn CHYCOMAaNbHbIX GUIbTPOB HEAOMYCTUMO
yCTaHaBNMBaTb YacTOTy KOMMYTaLW, MPeBbILLAoLLYI0 YacTOTy KOMMYTaLuUM OTAENbHOro GpuabTpa.

14-55 BbixogHoW GpunbTp [2] CuHyc. dunbTp, Pukc.

14-56 EMKOCTHOII BbIXOAHOW | YCTaHaBNMBaeTCA B COOTBETCTBUW C KOHKPETHbIM GUIbTPOM. YKasaHO Ha MacrnopTHOM Tabnuuke ¢unbTpa un
dunbTp B PYKOBOZCTBE BbIXOAHOTO $unbTpa (HeobxoAMmo Tonbko ana pabotbl FLUX).

14-57 Inductance Output YcTaHaBNMBaeTcA B COOTBETCTBMU C KOHKPETHbIM GUIbTPOM. YKa3aHO Ha MacnopTHOM Tabnuuke éunbTpa 1
Filter (MHA.BBIX.PUNLTP) B PYKOBOJACTBE BbIXOAH