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BeBepeHue PyKOBOACTBO Nno NPOeKTNpoBaHuio

1 BBepeHue

1.1 Uenb «PykoBopcTBa no
NPOEKTUPOBAHNIO»

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

VLT® aBnsaetcs 3aperncTprpoBaHHbIM TOBAPHbLIM 3HAKOM.

1.2 [JononHutenbHble pecypchbl

CylecTByeT fONONHUTENbHAA HPOpMaLma o
paclWVpPEHHBbIX peXMMax paboTbl U GYHKLMAX
npeobpa3oBaTena YacToTbl, Er0 MPOrpPamMMUpPOBaHUN U
COOTBETCTBUM HOPMaM.

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

. Pyk0800CmMB0 NO NPpO2pAaMMUPOBAHUID COLEPKUT
6onee nogpobHoe onuncaHne paboTbl C
napameTpamm 1 MHOXECTBO MPUMEPOB
NpVMeHeHUs.

. B MHcmpykyusax no skcnayamauyuu gyHKyuu
6e30nNacHo20 OMKJ/TI0YEHUA KpymAwe20 MoMeHma
VLT® onucan nopAAoK 3Kcnayataumm
npeo6bpa3soBaTtenein yactotbl Danfoss B
nprvMeHeHusx, Tpebylowrx obecneyeHus
byHKUMOHanbHoM 6e3onacHoCTy.

. JononHnTenbHble Ny6nMKaumMm 1 pyKoBOACTBA
MO>HO 3anpocuTb B kKomnaHum Danfoss. Cnvcok
cM. Ha danfoss.com/Product/Literature/Technical
+Documentation.htm.

o HekoTopas nHbopmauusa B 3TUx nybanKkaumax
MOXET OT/INYATBLCA B 3aBUCUMOCTY OT
NOAKMIOUYEHHOTO LOMOSHATENBHOIO
obopynoBaHus. PekoMeHayeTca npounTaTb
WHCTPYKLMW, Npuiaraemble K Takum
LOMONHNTENbHBIM YCTPONCTBaM, Ans
03HaKOMJIEHNA C 0COObIMUM TPEOOBAHUAMMU.

Ona nonyyeHua pononHuTenbHoW nHdopmaLmn
obpaTuTechb K NocTaBLuKy obopynoBaHusa Danfoss unu
nepengnTe Ha cant www.danfoss.com.

1.3 CoKpalleHus, CUMBOJSIbl U YCOBHbIE
o603HaueHus

YcnoBHble 0603HaueHns

HymepoBaHHble cnnckn 0603HaualoT npoLeaypbi.
MapKupoBaHHble CMCKM YKa3blBaloT Ha Apyryio
MHOOPMaLIMIO N ONUCAHNA UINIOCTPALNIA.

TeKcT, BblAENEHHbIN KypCcUBOM, 0603HauyaeT

. NepeKpPecTHyIo 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 ABTOMaTUYeCKasi ajanTauus gBuratens
AWG AMepUuKaHCKMIA COpTaMeHT NPOBOLOB

°C Mpagycobl Lienbcua

cD MocToAHHbIN pa3pAg

M CrH}asHbIN pexum

cT MOCTOAHHDBIN KPYTALMA MOMEHT

MocT. TOK MocToAHHbIN TOK

DI Linpposon Bxopn

DM AnddepeHumanbHbIi pexnm

D-TYPE B 3aBMcMMOCTM OT Tuna npusoga

SMC OneKTpOMarHUTHas COBMECTUMOCTb

JTP DneKTPOHHOe TennoBoe pene

fios YactoTa ABuratens B cilyyae akTmBu3aLnm

dYHKLUMM PrKcaummn YacToTbl

fm YactoTta gBuratens

fmax MakcumanbHas BbIXOAHAs 4acTOTa Ha BbiXxode
npeobpasoBaTens 4acToTbl

fmin MuvHMMasnbHan YacToTa ABMraTensa Ha BbiXOAe
npeobpa3oBaTens 4acToTbl

fmn HomuHanbHas YactoTa ABuUraTens

FC MpeobpazoBaTenb YacToTbl

r pamm

Hiperface® Hiperface® asnsaetca 3apernctpupoBaHHbIM

TOBapPHbIM 3HAaKOM KOMMaHUn Stegmann

n.c JlowagmnHblie cunbl
HTL Mmnynbcbl sHKkogepa HTL (10-30 B) —
BbICOKOBOJIbTHasA TPaH3MNCTOP-TPaH3UCTOPHas

noruka (High-voltage Transistor Logic, HTL)

My lepy
Iinv HoMWHanbHbI BbIXOLHOW TOK MHBEPTOPA
ILim Mpepen no Toky
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IMN HoMuMHanbHbIN TOK ABUraTens STW C/I0OBO COCTOAHMA

IvLT mMAKC. MaKcUManbHbIA BbIXOAHOW TOK SMPS MMNynbCHbIA CTOYHMK NUTaHNA

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

kHz Knnorepu T Mmnynbcbl sHkogepa TTJ1 (5 B) —TpaH3uctop-

LCP MaHenb mecTHOro ynpaeneHus TPaH3MCTOPHaA Norunka

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

M MeTtp B BonbTbl

mA Mwunnnamnep VT MepeMeHHbIN KpyTAWMIA MOMEHT

MCM MnH Kpyrabix mun VVCPlus BekTOpHOe ynpaBneHne HanpsxeHnem

MCT CnyxebHadA nporpamMmma yrnpasneHus
ABUKEHNEM Ta6bnuua 1.1 CokpalyeHus

mH MunavreHpy (MHAYKTUBHOCTb)

MUH MuHyTa B sTom OOKYMEHTE MCNOoNb3yloTCAa cieaytowne CMMBOJbl.

MC MunnncekyHaa

Crapwwuin 6ut

Crapwmii 3HavYawmin 6mt

ABHVUMAHWE!

YKa3blBaeT Ha NOoTeHUnanbHO onacHyk cutyauyuio, npun
KOTOpOI?I cywiecTtByeT pUCK sieTaJlbHOro ncxoaa nnun
Cepbe3HbIX TpaBM.

ANPEOYNPEXAOEHUE|

nver KN npeobpa3oBatena 4actoTbl onpeaenaercs
OTHOLLEHNEM BbIXOAHOW MOLHOCTA N BXOAHOW
MOLLHOCTU

nF HaHodapan

NLCP Lindposaa naHenb MecTHoro ynpasneHus

H-m HbloTOH-MeTpbI

ns CKOpPOCTb CUHXPOHHOrO ABUratens

OnepatuBHble/ [OnepaTvBHble NapameTpbl BCTyMaioT B

ABTOHOMHble [eicTBMe cpasy e Nnocne N3MeHeHna nx

napameTpbl 3HayeHun

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

PCB MNeuyaTHaa nnata

PCD TexHonornyeckme aaHHble

PELV 3alWnTHOE CBEPXHU3KOE HanpsaKeHue

Pm HoMunHanbHas BbIXxOgHaA MOLHOCTb
npeobpasoBaTesnia YacToTbl NMPW BbICOKON
neperpyske (HO)

Pmn HomuHanbHas MoOLWHOCTb ABuMraTens

Oeuratenb ¢ NMM

ﬂsmraTenb C NOCTOAHHbIMX MarHUTamu

MNAO-perynatop

MUA-perynatop noagep>Knsaet Heobxoaumyio

YKa3sbiBaeT Ha NOTeHUMaNbHO ONacHylo CUTyauuio, Npu
KOTOPOW CyLLecTByeT PUCK NONyYeHUsA He3HaunTenbHbIX
TpaBM UM TpaBM cpefHen TaxecTn. TakKe MoXKeT
MCNoNb30BaTbCA AN 0603HaUYeHUs NOTEHLMANIbHO
He6e3onacHbIX AelNCTBUNA.

YBEJIOMJIEHU

YKasblBaeT Ha BaXkHYl0 MHPOpMaLuio, B TOM Yncie o
TaKoW CUTyauun, KOTopas MOXeT NpUBecTn K
noBpexaeHno 060pyAoBaHMA UNN ApYyron
CO6GCTBEHHOCTN.

npouecca CKOPOCTb, JaBNieHne, TemnepaTypy U T. 4
Rropm. Hom. HomuHanbHoe conpoTuBneHue pesncropa, npu
KOTOPOM obecneunBaeTca MOLHOCTb
TOPMOXEHWA Ha Bany ABWraTens, paBHas
150/160 %, B TeyeHne 1 MUHYTbI
RCD [aTunkK oCcTaToOYHOro ToKa
Pekynepauus Knemmbl pekynepauymmn
R, MuHMManbHoO fonyctumoe npeobpasoBaTenem
YacToTbl 3HaYeHVe TOPMO3HOro pe3ncTopa
30. JddeKkTnBHOE (CpeaHeKBaapaTUYECKOE)
3HayeHne
06/MUH Yucno o60poTOB B MUHYTY
Rpex. HomwuHan pesuctopa 1 conpotusneHune
TOPMO3HOro pesncropa
C CekyHpa
SFAVM ACVHXPOHHaA BEKTOPHasa MOAynAumaA 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.
KpyTAwmin MOMEHT Ha ABuraTtesie OTCyTCTBYeT.

Topmo3Hon pe3ncrop

TopmO3HOI pe3ucTop NpefcTaBnsieT coboil Moaynb,
CNOCOOHBIN NOrnowaTe MOLWHOCTb TOPMOXKEHMS,
BblAENAEMYI0 MPY PEKYNepaTVBHOM TOPMOXKEHMMN.
PereHepaTriBHasA MOLWHOCTb TOPMOXKEHWA NOBbILWAET
HanpsXeHre NPOMEXYTOYHON Lienn, 1 TOPMO3HOM
npepbiBaTenb obecrneynBaeT nepepavy 3ToM MOLHOCTU B
TOPMO3HOWN pe3ncTop.

Xapakrepuctukun CT

XapaKTepuCcT1KN NOCTOAHHOTO KPYTALLero MOMeHTa
(constant torque, CT), ncnonb3yemble BO BCEBO3MOMHbIX
NPYMEHEeHUAX, HanNnpPUMep B JIEHTOUHbIX TpaHCMopTepax,
MOpPLUHEBbIX HacoCax 1 MOAbEMHbIX KpaHax.

MHnumnannsaumna

Ecnn BbinonHAeTca nHnumanusauma (14-22 Pexxum pabomei),
npeob6pasoBaTesib YacTOTbl BO3BPALLAETCA K 3aBOACKUM
HaCTponKam.

MpepbIBUCTBIN pabounii LK

Moa NpepbIBUCTBIM PaboUMM LMKAOM NMOHVMaIOT
nocnefoBaTenbHOCTb Paboumnx LUMKIOB. Kaxablin umKn
cocTouT 13 neprofa paboTbl NOA Harpy3Kom u nepuopa
paboTbl BXonoCTyto. PaboTa MOXeT umeTb Nnbo
nepuoanyeckuin, Nnbo HenepmoanYECKUn XxapakTep.

Ha6op napameTpos

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

KomneHcauma ckonbxeHns

Mpeobpa3oBaTesib YacTOTbl KOMMNEHCUPYET CKOMbXEHMNE

ABUraTens nyTem noBbILWEHUA YaCTOTbl B COOTBETCTBUM C
n3MepsAemMon Harpy3Koln aBuratens, obecneumsas nouTtn
MofHOEe MOCTOSHCTBO CKOPOCTW BpalleHns ABurartens.

WHTennektyanbHoe noruveckoe ynpasneHue (UIK)

WJTK — 370 nocnepoBaTenbHOCTb OnNpeaensemMbix
nosnb3oBaTefieM JeNCTBUI, KOTOpble BbINMOMHATCA, ecnu
onpegensemMble Nosib3oBaTeNnem COOTBETCTBYOLME COObITUA
pacLeHVBaTCA NPOrPaMMMPyEMbIM TIOMMYECKUM
KOHTPONNEpoM Kak MCTUHHbIe. (Tpynna napameTpos 13-**
VHmennekmyaneHas sno2uka.

CraHgapTHaA wwuHa FC
MpencraenaeT cobown wnHy RS-485, paboTatolyio no
npotokony FC unn npotokony MC. Cm. 8-30 lTpomokon.

Tepmucrop

Tepmope3ncTop, yCTaHaB/MBaeMblli Tam, rae TpebyeTca
KOHTPOJb TemrnepaTypsbl (B Mpeobpa3oBaTene YyacToTbl Un
B ABuratene).

OTKnouyeHne

CocToAHMe, BBOAUMOE B aBapUNHOW CUTyaLuun, Hanpumep,
B C/llyyae neperpesa npeobpasoBaTesnia YacToOTbl AW Korga
npeobpa3oBaTesib YacTOTbl 3alUMLLAET ABUraTenb,
TEXHONOrMYeCKNii MpoLecc unn mexaHusm. MNepesanyck He
[OMnycKaeTcA Ao Tex Mop, Noka NpUUYMHaA HEUMCMNPaBHOCTU He
OyneT yCcTpaHeHa M COCTOsAHME OTKIIIUeHUs He byaet
OTMEHEHO BbINONHeHNeM GpyHKLUUN cbpoca unu, B
HEeKOTOPbIX Clyyasx, NoCPeAcTBOM 3anporpamMmMmMpPOBaHHOIO
aBTOMaTM4eckoro cbpoca. OTKNoUeHe He MOXET ObITb
MCMonb30BaHo Ana obecrneyeHnsa 6e30MacHOCTU NepcoHana.

OTK/II0YEeHNEe ¢ 6NOKMPOBKOI

CocToAHMe, BBOAUMOE B aBapUNHOWN CcUTyaLmu, Koraa
npeobpasoBaTesib YacTOTbl OCYLECTBAAET 3aLMUTy
COBCTBEHHbIX YCTPONCTB 1 TpebyeT dusmyeckoro
BMeLLaTeNbCTBa, HaNnpumep, NPU BO3SHUKHOBEHUN
KOPOTKOrO 3aMblKaHWA Ha ero Bbixoge. OTKoueHne ¢
6/10KMPOBKON MOXKET ObITb OTMEHEHO BbIK/IOUEHMEM CETU
NUTaHWA, YCTPaHeHNeM NPUUMHbI HENCMPABHOCTM Y HOBbIM
noaknoueHnem npeobpasoBatena yactoTbl. [epesanyck He
JOMycKaeTcA Ao Tex Mop, NoKa COCTOAHME OTKIIOYEHUA He
6yneT OTMEHeHO BbinonHeHem ¢yHKUUK cbpoca unu, B
HeKOTOPbIX CNyyasx, NoCPeACcTBOM 3anporpamMmMmMpOBaHHOIoO
aBTOMaTMyeckoro cbpoca. OTKNoUeHre He MOXeT 6bITb
MCnonb30oBaHo Ana obecneyeHna 6e30nacHOCTU NepcoHana.

Xapaktepuctuku VT

XapaKTepucTuKN NepemMeHHOro Kpytsawero momeHTa (VT,
variable torque), ncnonb3yemble Ana ynpasneHna Hacocamm
N BEHTUAATOPAMN.

KoaddpuuymeHT mowHoCTH

WCTVHHBIN KO3bPMLUMEHT MoWHOCTY (1AMOAA) yumTbiBaeT
BCE FAPMOHWKM 1 BCErAa MeHblue, Yem KoadpduuneHT
MOLLHOCTU (cos phi), yunTbIBalOWMIN TONbKO NepBble
rapMOHMKWN TOKa W HaMpsaXeHWs.

PIkW]  UA xIA xcosp
PIKVA] ~ UA X A

Cosphi TakXe Ha3blBaeTCA KO3IGGULMEHTOM PeaKTUBHOW
MOLLHOCTW.

cosp=

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

KoadpdrumeHT MOWHOCTN NoKa3biBaeT, B Kakon mepe
npeobpa3oBaTtesib YacTOTbl HarpyaeT MUTAOWYI0 CeTb.
Yem HmKe KOIOPULMEHT MOLHOCTY, TeM GonblUe lspe. MK
OOHOW N TOW e MOLHOCTN npeobpaszoBaTens (KBT).

Kpome Toro, BbICOKUA KOIGPULMEHT MOLLHOCTM
MOKa3blBaET, YTO TOKM Pas3fIMYHbIX FAPMOHWK Marbl.

Y Bcex npeobpaszosateneit yactotbl Danfoss nmetotca
BCTPOEHHbIe KaTyLIKMN MNOCTOAHHOIO TOKa B Lenu
NMOCTOAAHHOrO TOKa, YTO obecneyrBaeT BbICOKMN

K03 dULMEHT MOLLHOCTU U YMeHbLIAeT MOJSHbIN
KO3GPULNEHT FAPMOHUK B CETEBOM MUTAHUN.

MG33BF50
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1.5 Bepcua goKymeHTa 1 NporpaMMHOro
obecneyeHuns

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

Pepakunsa
MG33BFxx

KommeHTapumn
3ameHsaeT MG33BExx 6,72

Bepcusa MO

Ta6bnuua 1.2 BepcuAa fOKyMeHTa 1 MPOrpamMMHOro obecneueHus

1.6 CooTBeTCTBME HOPMaM U CTaHJapTam

MpeobpasoBaTeny yactoThl pa3pabaTbiBaloTCA B
COOTBETCTBUM C TPEeOOBAHMAMM OMUCAHHBIX B 3TOM paspene
OVIPEKTUB.

1.6.1 Mapkuposka CE

Mapknposka CE (Communauté européenne) yka3sbiBaer,
UTO NPOV3BOAWTENb NPOAYKTA BbIMONHWI BCE MPUMEHUMbIE
nmpektubl EC. K KOHCTPYpOBaHUMio 1 NPOM3BOACTBY
npeobpasoBaTeneil YacToTbl MPUMEHSAIOTCA TPY AUPEKTUBDI
EC: pypeKTriBa No HM3KOBOLTHOMY 060pPYAOBaHMIO,
LMPEeKTUBa MO 3NEKTPOMarHUTHON COBMECTVMOCTM, a Takxke
(InA yCTPOWNCTB CO BCTPOEHHBIMU 3aUTHBIMU GYHKLMAMY)
LMPeKTBa O MallMHHOM 060PYAOBaHUN.

Mapkuposka CE npegHa3sHaueHa ana ycTpaHeHus
TEXHUYECKUX NPenATCTBUA cBoboAHON Toprosne mexay EC
n ctpaHamn EACT BHyTpu eBpo3oHbl. Mapkuposka CE He
onpepenseT Kayectso mnsgenusa. Mo mapkuposke CE Henb3A
onpefennTb TEXHNYECKNE XapaKTEPUCTUKMN.

1.6.1.1 [upeKktrBa no HU3KOBOJIbTHOMY
o6opynoBaHuio

B cooTBeTCTBUM C AMPEKTMBON MO HN3KOBONbTHOMY
obopynoBaHUMio Npeobpa3oBaTenn YacToTbl
KNnaccnuLmMpyoTCA Kak SNeKTPOHHbIE KOMMOHEHTbI 1
AOMXKHbI MMeTb Mapkunposky CE. [inpekTeBa oTHOCMTCA KO
BCEMY 3NIeKTpUYeCcKomy 060pyfoBaHNIO, B KOTOPbIX
NCMONb3YyITCA HanpAXeHuA B Anana3oHax 50-1000 B
nepem. Toka uan 75-1600 B nocr. Toka.

OupekTtrBa TpebyeT, uToObl KOHCTPYKLUMA 060pyLOBaHMA
obecneuuBana OTCyTCTBUE pUCKa Ana 6e3onacHoOCTH u
3[10POBbA JIIOAEN U XKMBOTHBIX 1 COXPaHeHne
MaTepuanbHON LLeHHOCTM 060PyAOBaHMA NPY YCIOBUN
NPaBWIIbHOW YCTAHOBKM 1 OBCNYXMBaHNA, a TakKe
MCNonb30BaHMA No HasHauyeHuto. Komnanua Danfoss ctaBut
3HaK CE cornacHo AvpeKTVBe O HU3KOBONbTHOM
obopyfoBaHUM 1 MO 3anNpocy NpefocTaBaseT feKnapauuio
COOTBETCTBUA.

1.6.1.2 [QupeKTnBa no 3neKTpoOMarHUTHON
COBMeCTUMOCTH

OneKTpoMarHMTHaa coBMecTumocTb (IMC) o3HayvaeT, uTto
B3aMMHble MOMEXU MeXAy PasfnMyYHbIMU YCTPONCTBAMU He
BIVAOT Ha paboTy obopynosaHus. bazoBoe TpeboBaHMe no
3aWuyTe M3 ANPEKTUBDI MO 3NIEKTPOMArHUTHOW
coBmecTumocTtu 2004/108/EC cocTouT B TOM, UYTO
YCTPOWCTBA, KOTOPble CO3[Aat0T SNEKTPOMArHUTHbIE NMOMEXM
(3M) unu Ha paboTy KOTOpPbIX MOTYT BAUATbL 1, JOMXKHbI
KOHCTPYMpPOBaTbCA Takum 06pa3om, UTobbl OrpaHNUUTb
Co34aBaeMble 3MEKTPOMArHUTHbIE NMOMEXM, @ TaKKe JOJIXKHbI
MMeTb MpuemneMblil ypoBeHb yCTonumBoctu K 3 npu
YC/I0BMM MPaBUIbHON YCTAHOBKU 1 O6CNYXKMBaHMSA, a TakkKe
UCMOJIb30BaHNA MO Ha3HaYeHMIo.

MpeobpasoBaTesib YacTOTbl MOXHO MCMOMb30BaTb Kak
OTAeNbHOE YCTPOWCTBO WM Kak YacTb 6onee CroXHOM
yCTaHOBKM. Ha ycTponcTBax, ucnonb3yembix no
OTAENbHOCTU WUNIN B COCTaBe CUCTEMBI, AOMKHA ObITb
MapknpoBka CE. Cuctembl He 06A3aTeNIbHO AOMKHbI UMETb
MapknpoBky CE, ogHaKo JOnXHbl COOTBETCTBOBaTb
OCHOBHbIM TpeboBaHMAM MO 3awWwuTe AnpekTnebl o DMC.

1.6.1.3 [upeKkTrBa O MaLIMHHOM
obopypoBaHuu

MpeobpasoBaTteny YacToTbl KnaccmouumpyoTca Kak
3NIEKTPOHHbIE KOMMOHEHTbI 1 MonagaloT noj AencTene
OVPEKTVBbI MO H3KOBOJSIbTHOMY 060pPYyA0BaHMIO, OQHAKO
npeo6pasoBaTeny YacToTbl CO BCTPOEHHbBIMM
npeaoxpaHnUTeNnbHbIMUA GYHKLMAMY JOMKHbI
COOTBETCTBOBATb AMPEKTUBE O MALIMHHOM 060pYyAOBaHWN
2006/42/EC. NMpeobpazosaTenu yactoTbl 6e3 GyHKUMN
3aWmMTbl HE NOANAAAIOT Mo AENCTBME JAHHOW AUPEKTUBBI.
Ecnn npeobpasoBaTenib 4aCTOTbl BXOAWUT COCTaB CUCTEMBI
mexaHunsmoB, Danfoss npegoctaensaeT nHdopmalmio no
BOMpocam 6e30MacHOCTY, CBA3aHHbIM C NpeobpazoBaTteniem
yacToTbl.

OupekTrea 2006/42/EC 0 MawrHHOM 060pyAOBaHN
OTHOCWTCA K MalUMHaM, COCTOALMM 13 Habopa
COefIHEHHbIX MeXay co60li KOMMOHEHTOB VAN YCTPOWCTB,
Kak MUHMMYM OIHO M3 KOTOPbIX CMOCOBHO Ppr3nyeckm
AaBuratbca. iupektusa Tpebyet, UTobbl KOHCTPYKLUA
obopyaoBaHMA obecneynBana OTCyTCTBME PUCKa ANA
6e30MacHOCTM 1 300POBbA NOAEN U KUBOTHBIX U
COXpaHeHne MaTepuanbHoW LeHHOCTM 06opyaoBaHMA Npuy
YC/I0BMW MPaBWUIbHON YCTAHOBKU 1N 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
MalUMHaX, B KOTOPbIX MMeeTCs XOTA 6bl OfiHa ABMXKYLIAACA
YacTb, M3roTOBUTESNb MALUMHbI AOMKEH NPeACTaBUTb
JeKnapauuio, NoaTBepKAaoLLYyo COOTBETCTBUE BCEM
YMECTHbIM 3aKOHOZATeNIbHbIM HOPMaM 1 Mepam
npenocrtopoxHoctn. Mapkuposka CE Danfoss yka3biBaet
Ha COOTBETCTBME ANPEKTUBE O MALUMHHOM 060pyHOBaHMM
AnA npeobpasoBaresieil YacToTbl C UHTErPUPOBAHHBIMUA
3aWUTHBIMK QYHKUMAMM, @ TaKXKe Ha BO3MOXXHOCTb
nonyyYeHus aeKnapaumm o COOTBETCTBUM MO 3anpocy.

1.6.2 CooTBeTCTBME TEXHUYECKUM
ycnosuam UL

Ceptudukauma UL

cus

PucyHok 1.1 UL

YBENJOMJIEHU

Mpeo6pasoBaTeny 4acToTbl C TUMOM Kopnyca T7
(525-690 B) He cepTuéduumpytorca no UL.

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

1.6.3 CooTBeTCTBME CTaHAapTaMm,
ob6o3Hayaemoe cumosiom «C-
rasiouka»

1.6.4 CooTBeTcTBUE TpebOBaHMAM
NCroNnb30BaHNA Ha Mope

CBepieHVA 06 ycnoBuAX cooTBeTCTBMA EBponeiickomy
COrNaLleHNIo O MeXAyHapOAHON NepeBo3Ke OMacHbIX
rpy30B Mo BHYTPeHHUM BoaHbIM nyTaAM (ADN) cm. B
enasa 9.8.3 MoHmax ¢ yuemom mpe6osaHuti ADN.

1.7 YKasaHuAa no ytunmsauyuu

O6opynoBaHue, coaepiallee
3NeKTPUYECKNE KOMMOHEHTbI, HeNb3s
YTUNN3MPOBaTb BMECTe C GbITOBbIMU
OTXOAaMY.

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 HEMPaBUIbHOM WCMONb30BaHUN MOTYT
6bITb CMEPTENIbHO OMacCHbIMU. YCTaHOBKOW 1
3KcnnyaTauven o60pyaoBaHNsA MOTYT 3aHUMATbCS TONbKO
06yueHHble TEXHUYECKNEe CreuuanicTbl. 3anpellaercs
npoBOAUTL Nobble PEMOHTHble paboTbl 6e3
npeABapuUTenbHOro obecTounBaHusa nNpeobpasosaTtens
yacToTbl U 6€3 OXMAAHUA YCTaHOBNEHHOIO MPOMEXYTKa
BPEMEHV ANA PaccesHns COXPAHEHHON 3NEeKTPUYECKO
3Heprum.

CMm. MlHcmpyKkyuu no 3kcnayamayuu, NocTaBisemMble B
KOMIMNIeKTe C npeobpa3oBaTesieM YacToTbl U AOCTYMHble
TaKXKe Ha canTe

. BpeMs paspsaaku, u

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

Crtporoe cobniogeHne mep NpeaoCcTOPOXHOCTA U
peKoMeHZaUmMin No TexHNKe 6e30MacHOCT 06a3aTeNbHbI
npwv aKcnnyaTauuy npeobpasoBaTtens 4acToTbl.

MG33BF50
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TexHnKa 6e3onacHocTn

PyKOBOACTBO no NPOeKTNpoBaHuio

2 TexHuKa 6e30nacHOCTU

2.1 CumBonbl 6e3onacHOCTU

B atom AOKYMEHTE UCNonb3yTca cegyoumne cCumBosbl.

ABHNMAHUE!

YKa3blBaeT Ha NOTeHUNaNbHO onacHyr cutyayutio, npn
KOTOpOI?I cyujecTtByeT pUCK sieTaJlbHOro ncxoaa nnu
Cepbe3HbIX TpaBM.

ANPEOYNPEXOEHWNE

YKa3biBaeT Ha NOTeHLUMNaNbHO ONacHylo CUTyauuio, Npu
KOTOPOW CyLLeCTBYET PUCK MONYYEHNA HE3HAUNTENbHbIX
TpaBM UM TpaBM cpepHen TaxecTn. TakKke MoXKeT
ncnonb3oBaTbcA ANnA 0603HavYeHMA NoTeHUnanbHO
He6e30MnacHbIX AeNCTBUNA.

YBEJOMJIEHU

YKasbiBaeT Ha BaXkHYIl0 MHpopmaLuio, B TOM ymcie o
Takom CUTyaunn, KOTopaa MOXKeT NpuBecTn K
NoBpeXAeHMI0 060pyAOBaHNA NN APYron
CO6GCTBEHHOCTM.

2.2 KBanuduumMpOoBaHHbIN NepCOHan

MpaBunbHan 1 HafleXXHas TPaHCMOPTUPOBKa, XPaHeHWe,
MOHTaX, 3KCnnyaTauusa 1 obcnyK1BaHue Heo6xoLUMbl Ans
6ecnpobnemHoin 1 6e3onacHol paboTbl NpeobpasosaTend
yacToTbl. MOHTaX 1 3KcnnyaTauusa 3Toro o6opyAoBaHus
LOMKHbI BbINOSHATHCA TONMBKO KBaNMQMUMPOBaHHbIM
nepcoHanom.

KBanuduumpoBaHHbIi NepcoHan onpepenserca Kak
06yUeHHbIi NepcoHar, ynoaHOMOYEHHbIN NPOBOAUTDL
MOHTaX, BBOJ, B SKCMJyaTaLMIO 1 TEXHUYECKoe
o6cnyK1BaHe 06opyaoBaHUA, CUCTEM U Lenei B
COOTBETCTBUM C MPVMEHMMbIMU 3aKOHAaMU 1 MpaBUNamm.

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

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

2.3 Mepbl NpefoCTOPOXKHOCTU

ABHUUMAHWE!

BbICOKOE HANPAXEHWE

MopakntoueHHble K ceTM NepemMeHHOro Toka
npeo6pasoBaTesiv YacTOTbl HAXOAATCA MOA BbICOKAM
HanpskeHnem. HecobniopgeHune 3Toro Tpe6oBaHna MoXeT
NpYBeCTH K NeTalbHOMY UCXOAY WM NonyyYeHunio
cepbe3HbIX TPaBM.

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

ABHUMAHWE!

HENPEAHAMEPEHHbIN NYCK

Ecnu npeo6pasoBaTenb 4acTOTbl NOAKIIOYEH K CeTU
nepemMeHHOro TOoKa, ABUraTenb MOXeT 3anycTUTbCA B
Nno60i MOMEHT, UTO MOXET NPUBECTU K NeTalbHOMY
ncxopy, NONyUYEHMIO cepbe3HbIX TPaBM UNKN K
noBpeXAeHNio 060pyi0BaHNA WIN UMYLLLECTBa.
[lBuratenb MoX<eT 3anyCTUTbCA C BHELLUHEro
nepeknioyaTens, 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 NepcoHana Tpebyercsa 3awumTa ot
HenpegHamepeHHOro nycka.

2, MNpexage yem nporpammmnpoBaTb NapameTpbl,
HaxkmuTte Ha LCP kHonky [Off] (Bbikn).

3. Mpeo6pasoBaTenb yacToTbl, ABUraTeNb n nwboe
noaksnoueHHoe o6opyaoBaHe JOMKHbI 6biTb B
COCTOSAIHUM FOTOBHOCTU K paboTe, Korga
npeo6pasoBaTesib YaCTOTbl NOAKIIOUEH K ceTU
nepemeHHOro ToKa.

14 Danfoss A/S © Bep. 2014-04-04 Bce npaBa 3aLMLLeHbl.
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TexHnKa 6e3onacHocTn PyKOBOACTBO no NPOeKTNpoBaHuio

ABH/MAHUWE! ABHUMAHWE!

BPEMA PA3PAAKN OMNMACHOE ObOPYJOBAHUE
B npeo6pasoBaTene 4acTOTbl YCTaHOBNEHDI MprikocHOBEeHMe K BpallaloWUMca Banam u
KOHAEHcaTopbl MOCTOAHHOIO TOKAa, KOTOpble OCTaloTCA 3N1IeKTPUYECKOMY 060PYAOBaHMI0 MOXET NPUBECTM K
3apAXKeHHbIMU AaXke Nocne OTKNIoYeHUA CeTeBOoro neTanbHOMY UCXOAY WM Cepbe3HbIM TPaBMaM.
nuTaHuA. HecobniogeHne ycTaHOBNEHHOTO Nepuoga R O6ecneubTe, YTOBLI MOHTAX, NYCKOHANaAKa 1
OXUAaHUA Nocsie OTKNIOUYEHNs NUTAHWA Nepes Hayanom TeXHUYECKOE OBCAYKMBAHNE BLINOAHAAMCH
O6GCNY>KMBAHUA WM PEMOHTa MOXEeT NPUBeCTU K TONBKO OBYUCHHBIM W KBANMGULMPOBAHHBIM
neTanbHOMY UCXOAY WM Cepbe3HbIM TPpaBMaM. nepcoHanom.
1. OcraHosuTe psuratens. . Y6eautechb, UTO 3NEKTPOMOHTaXHble paboTbl
2.  OTKAuYNTE CeTb NepemMeHHOro TokKa, Nitobble BbINOJIHAKOTCA B COOTBETCTBUM C
JABUraTenu ¢ NOCTOAHHbIMU MarHuTamu u rocyfapCTBEHHbIMU 1 MECTHbIMM
AVNCTAHLUMOHHO PACroNoXKeHHble UCTOYHUKM 3N1eKTPOTEXHNYECKUMY HOPMaMU.
NUTaHUA CETU NOCTOAHHOIO TOKa, B TOM uucne

. Cob6niopgaiiTe npoueaypbl, ONncaHHble B

e3epBHble aKKymynAatopbl, ABIM n
pesep yMmy. pol, HacToALEeM PYKOBOACTBE.
NoAKIIOUYEHNA K CeTU NOCTOAHHOIO TOoKa ApYyrux

npeo6pasoBaTenei 4acToTbl.

3.  lMepep BbinonHeHNeM paboT No o6CyKUBaHUIO An P Eﬂyn P E)Kg E H VI E |

N PEMOHTY criefyeT AOXAATbCA MONHOM CAMOBPALLEHVE
a3pAAKU KOHAEHCATOPOB. Bpemsa oxupaHua . .

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

ykasaHo B Tabuya 2.1. NOCTOAHHBIMY MarHMTamu Bbi3blBaeT ONacHOCTb TPaBM

nnn noBpexxpeHumA 060pyAOBaHI/|$|.

Hanpsax- MuHumanbHoe Bpema oXxuaaHna (B MUHYTax) . [na npepoTepalleHna CyyaiiHOro BpaLleHus
eHve [B] 2 = 15 y6euTech, 4TO ABMraTENU 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 n D )I(

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

Bblcokoe HanpsXeHne MOXeT MPUCYTCTBOBaTb Aaxe B TOM MOTEHLIMANbHAA ONACHOCTb B CIIYHAE

cyyae, ecm CBeToAVOAbl NPeAyNpPexaeHnin noraciu. BHYTPEHHEIO OTKA3A

OnacHocTb TpaBMUPOBaHNA NepCcoHana B Ciyvae

Ta6bnuua 2.1 Bpema paspagku HenpaBWIbHOIO 3aKpbiTnA npe06pa303aTenﬂ 4acToTbl.

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

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

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

3a3emneHune npeobpasoBaTeNia YaCTOTbl MOXKET NPUBECTN

K NleTaflbHOMY Mcxony Wian cepbe3HbiM TpaBmMam.

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

PyKOBOACTBO no NPOeKTNpoBaHuio

3 OCHOBHbIe NPUHLNMNBI PAabOTbI

3.1 O6wasa nHpopmauyua

B 3Toln rnaBe npepacTaBneHbl obwme cBefeHNs 06
OCHOBHbIX Y3/1aX 1 KOHTypax npeobpasoBatensa YacToTbl. B
Hell ONMCbIBaAOTCA BHYTPEHHUWE 3nekTpuueckre GyHKLMN 1
byHKUMKM 06paboTkm curHanos. MpuBoanTCA Takxe
OnVcaHne BHYTPEHHEN CTPYKTYpbl YNpaBneHus.

Kpome Toro, onuncblBaloTCs aBTOMaTU3UPOBaHHbIE 1
JonosiHuTenbHble GYHKUMM NpeobpasoBaTens YacToThl,
nosBonsowme paspabaTtbiBaTb CTabUNbHO
3KCMyaTMpyemMble CUCTEMbI C paclMpeHHbIMK GYHKLUAMM
yNpaBneHns 1 OTYETHOCTU O COCTOAHUN.

3.2 OnwucaHune paboTbl

MpeobpasoBatenib YacToTbl 0becneymBaeT nogavy
perynupyemMoro KonmyecTsa 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 NMOAENUTbL Ha YeTbipe
OCHOBHbIX MOZYyNs:

. Boinpamutens
. MNpomexyTouHasa uenb
. NHBepTop

. Mopynb ynpaBneHva u perynmposaHus

Bonee noapo6bHO 3T MOAYNN ONMUCaHbI B pasgene

2nasa 3.3 lMocnedosamenbHOCMb pabomel, Tae Takxe
06bACHAETCA ABUXKEHME 3NIEKTPUYECKOrO U YNPaBIAIOLEro
CUrHanoB B npeobpa3oBaTesie YacToThl.

RECTIFIER INTERMEDIATE INVERTER

(SCR/DIODES) | CIRCUIT | SECTION (IGBTs)
L] <€I<ElE:
L1 | | ) TH-T1
L2 B \ == T2
| |
| |
\ \

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

SOFT CHARGE CIRCUITRY

Control Logic

130BX135.10

PucyHokK 3.1 BHYTpeHHAA floruka ynpasneHus

3.3 TocnenoBaTtenbHOCTb PaboThI

3.3.1 Cekuua BbinpAMUTENA

Korpa ceTeBoe nuTaHue BrnepBble NOJAETCA Ha
npeobpa3oBaTtesib YacTOTbl, OHO MPOXOAMT Yepe3 BXOAHble
knemmbl (L1, L2 n L3) n pazbegnHuTens u/unn
JOMOJHUTENbHOE YCTPONCTBO dunbTpaummu BY-nomex, B
3aBUCMMOCTU OT KOHUrypaumu.

3.3.2 lNpomexyTouHaa cekuma

Mponga yepes cekUMIo BbINPAMUTENA, HaNPsXXeHNe
MoCTyrnaeT Ha MPOMEXYTOUHYIO CeKLmio. BoinpamneHHoe
Hanps)KeHVe CrNaXXnuBaeTca B MHAYKTUBHO-EMKOCTHOM
bunbTpyloLEeM KOHTYpe, COCTOALLEM U3 KaTyLLKN
WHAYKTVBHOCTM LWMHBI NOCTOAHHOMO TOKa 1 6aTapen
KOH[EHCATOPOB LWWHbI MOCTOAHHOTO TOKa.

KaTywwkKa MHAYKTMBHOCTM LUMHbI MOCTOAHHOTO TOKa
obecneunBaeT NPOAONbHOE MOMHOE COMPOTUBEHME K
M3MeHEeHUI0 TOKa. 3TO CnocobCTBYeT npoLeccy GpuibTpaLum
U CHVKaeT rapMOHMUYecKne NCKaxeHns Ha dopme
BXOZHOTO CMrHasa NnepemMeHHOro ToKa, CBOMCTBEHHbIE Lienu
BbINPAMUTENS,

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

PyKOBOACTBO no NPOeKTNpoBaHuio

3.3.3 Cekuma nHBepTopa

B cekuun nHBepTOpa, NOCNe NONyYeHUss KOMaHzbl
BpalLeHns 1 3agaHna ckopoctu, IGBT HaumHatoT
nepekKnyeHne ana co3faHuns BbIXogHoOW GOpMbI ChrHana.
CurHan 31oii popmbl, CGOPMUPOBAHHDBIN MO NPUHLMMNY
PWM VVCPUs Danfoss B nnaTte ynpasneHus, obecneumsaet
ONTUMAaNbHble XapaKTepUCTUKN 1 MUHUMYM NOTEpb B
ABuraTene.

3.3.4 [ononHuTenbHoOe yCTPOMNCTBO
TOPMOXeHUA

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

OyHKumAa TopmoxkeHua IGBT cnykunTt ana orpaHuyeHmna
HanpsXeHVA B MPOMEXYTOUHOW Lienu, Koraa npeBbileHo
MaKCMasibHOe HarnpsMeHue. ITO OCyLIeCTBIAeTCA
nocpeAcTBOM KOMMYyTaUM/ BHELWHEro pe3ncropa Ha LvHe
MOCTOAHHOIO TOKa, YTOObI CHATb M30bITOYHOE HanpaAXeHue
MOCTOAHHOIO TOKa B KOHAEHcaTopax WuHbI. M36biToyHoe
HanpsXeHre LWWHbI MOCTOAHHOrO TOKa Kak npaBusio
BO3HMKaeT B pe3y/ibTaTe KOHTPONPYEMON HarpysKu,
3acTaB/ALWEN pereHepaTMBHYIO SHEPIMI0 BO3BPaLLaTbCA
Ha LMHY MOCTOAHHOrO TOKa. TO NPOUCXOAMWT, Hanpumep,
Korga Harpyska 3acTaBnsAeT [Burateb BpallaTbCs, B
pesynbTaTe Yero HanpsxeHve BO3BPALLAETCA B LieMb LUNHbI
MOCTOAHHOrO TOKa.

BHelUuHee pacnonoxeHrie TOPMO3HOTO PE3NCTOpa NMEET TO
NPENMYLLECTBO, YTO PE3NCTOP MOXHO BbIOPATb B
3aBUCMOCTY OT NMPUMEHEHUS; MPU 3TOM SHeprus
pe3ncTopa paccenBaeTca 3a NpeAenbl MaHenM yrnpasneHus,
uTo 3alMLIAEeT Npeobpas3oBaTesb YacTOTbl OT Neperpesa
npu neperpyske TOPMO3HOIO pesncTopa.

Ha nnate ynpaBneHua obpasyeTcsa curHan fpansepa
3aTBOpa Topmo3Horo IGBT, koTopbi yepes cunosyto nnaty
1 nnaty gpansepos noctynaet B TopMmo3Hou IGBT. Kpome
TOro, nnata NUTaHWA N NJaTta ynpasieHNa KOHTPONMpPYyIoT
coeanHeHne Topmo3Horo IGBT ¢ TOpMO3HbIM pe3ncTopom,
npeaoTBpaLlas BO3MOXHOCTb KOPOTKUX 3aMblKaHUN 1
neperpysok.

3.3.5 Pa3spgeneHne Harpysku

B ycTpoicTBax cO BCTPOEHHbIM pasfefieHneM Harpyskm
ecTb Knemmbl 89 (+) n 88 (-) nocToAHHOro ToKa. B
npeobpa3oBaTesie YacTOTbl 3TU KIeMMbl MOAKTOUEHbI K
LIMHE MOCTOSIHHOTO TOKa MNepef peakTopoMm Lenu
NMOCTOSIHHOTO TOKa U KOHZEHCAaTOpami LUKHBbI.

[na ncnonb3oBaHUA KNemm C pasfieneHnem Harpysku
CyLWEeCTBYIOT fiBe KOHUrypaumu.

B ofiHOW U3 HYX KNemMMbl UCMONb3YOTCA AN1A NMOAKIIOYEHUS
Lienei WHWHbI NOCTOAHHOTO TOKa OT Pa3HbIX
npeobpasoBaTenen YactToTbl. 3TO NO3BONAET OGHOMY
YCTPOWCTBY, HaXOAALEMYCA B PEreHEePaTUBHOM PeXrMe,
nepefaBaTb CBOE M3fMILHEE 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
HeorpaHuyeHHoe yuncno npeobpasosaTenell YacToTbl,
ofiHaKo y Bcex npeobpa3soBaTteneii JOMKHO ObITb OAHO 1 TO
e HOMVHanbHoe HanpsxeHue. Kpome Toro, B
3aBMCUMOCTY OT MOLLHOCTM W YKC/1a YCTPONCTB MOXET
noTpeboBaTbCA YCTaHOBKA B LieMW MOCTOAHHOMO TOKa
peaKkToOpOB MOCTOAHHOIO TOKa W MNaBKMX
npepoxpaHvTenei NOCTOAHHOIO TOKa, a B CeTn —
peakTopoB NepemMeHHOro Toka. [ina ncnonb3oBaHWA Takom
KOHOUrypauuy Heo6Xxoaumo BbINOIHEHME 0COObIX
TpeboBaHui. He cnepyeT nbiTaTbcAd NPUMEHNTL ee 6e3
npeaBapuTenbHbIX KOHCYNbTauuii C OTAENOM pa3paboTkm
npvknagHbix pewenunii Danfoss.

Bo BTOpOI KOHOMrypauun npeobpasoBaTenb YacToTbl
MUTAeTCA UCKIIUYNUTENBHO OT MCTOYHKKA NOCTOSAHHOTO TOKa.
OTa KoHbUrypauma HeMHoro crioxHee. lNpexpae Bcero,
HeobXOAMM NCTOYHUK MOCTOAHHOIO ToKa. Bo-BTOpbIX,
TaKkxke TpebyeTca cnocob nocreneHHoW nogayum
HanNPsXXeHNs Ha WWHY NOCTOAHHOTO TOKa NpW BKIIOYEHUW.
HakoHeLl, TpebyeTcA NCTOUHWK NUTaHWA ANA BEHTUIATOPOB
BHYTpU 6510Ka. Takyto KOHUrypaumio Henb3s UCNoNb30oBaTh
6e3 NpeABapUTENbHOW KOHCYNbTaLUK C C OTAENOM
pa3paboTku npuknagHbix peweHuii Danfoss.

MG33BF50
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OcCHOBHble npnHUunbl pa60TbI PyKOBOACTBO no NPOeKTNpoBaHuio

3.4 WHTtepdenc ynpasneHusa

3.4.1 TpuHUWnN ynpasneHusn

I'Ipeo6pasoBaTenb 4acCTOTbl NoslyvyaeT BXOAHbIE CUTHaNbI
ynpasneHnAa N3 HeCKONMbKUX NCTOYHUKOB.

. MaHenb MeCTHOro ynpasnieHns (PeXnm py4HOro
ynpasneHus)

. Mporpammupyemble aHanorosble, Lndposbie U1
aHanorosble/UMdpoBble KNeMMbl ynpasneHna
(peXxrM aBTOMaTMYeCKOro ynpasneHus)

. MopTbl RS 485, USB vnun noptbl
nocsiefoBaTeNbHOM CBA3N (pexnm
aBTOMATMYECKOrO yrnpaBneHus)

MopaKntoUeHHble K COOTBETCTBYIOLMM LENAM U NPaBUSIbHO
3anporpaMMUPOBaHHbIE KNEeMMbI YrpaBfieHuns
obecneunBaloT NOCTynseHne Ha NpeobpasoBaTeslb YacTOTbl
CUrHanoB obpaTHON CBA3W, 3aaHusA, a TakkKe ApYyrnx
BXOAHbIX CUrHanoB; obecneunBaloT BbiBog MHbOPMaL M O
COCTOAHMM W Henonagkax B npeobpasoBaTene YacToThl,
nepefavy CUrHanoB pene, ynpasnaloWmnx AONOIHUTENbHbIM
obopyaoBaHMeM, 1 CUrHANOB NOC/Ief0BaTENbHOMO
nHTepdeica ceasn. Takke nmeetca obwmii BbiBog 24 B.
Ana nporpaMmMmMpoBaHWA Knemm yrnpaBneHus Ha
BbINONHEHVEe pa3nnyHbIX GYHKLUA HeobxoamMmo Bbi6paTb
3HayeHnsa napameTpoBs ¢ nomoubio LCP Ha nepegHen
naHenu 6noKa UM C NOMOLLbI BHELIHUX UCTOYHUKOB.
Bonblwan yactb NPOBOAOB Lienun ynpasneHus
npenocTaBAAeTCA 3aKa3umkom (eCnn OHW He 3aKa3aHbl Ha
3aBoje).
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3.5 Cxema noakoyeHuni
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| | | ' * | 24V(NPN)
\ \ 29 (DIN/OUT) E‘X} 0V (PNP)
| | — 24V
| | | ’ L] \
| ] | | ovl |
- RS-485
| | | | | (N RS-485) 69 R5-485
\ \ SEN 24V (NPN) Interface /7;
o . (DIN) ‘ 0V (PNP) (P RS-485) 68
24V (NPN) H
3 ON (COM RS-485) 61
nﬁ — ;@ DIN) :'X} 0V (PNP) L Chassis
{: : Ground

TW (DIN)

PucyHoK 3.2 CxeMa OCHOBHbIX NOAKNIOYEHNI

A = aHanorosbiii, D = ynudposon

130BD599.10

*Knemma 37 (onums) ncnonb3yetca ans GyHKUMM 6€30MacHOro OTKIIIOUYEHUA KpyTALWero MoMeHTa. MIHCTpyKuumn no yctaHoBKe
byHKUMM 6e30nacHOro OTKIUEHWA KPYTALLEro MOMeHTa CM. B MIHCmpyKyuax no sKkcniyamayuu yHKkyuu 6e3onacHoz2o

OMKIOYeHUS KpymaAwe20 MomeHma dn1s npeobpasosameneli yacmomsl Danfoss VLT®. Knemma 37 otcyTcTeyet B FC 301 (3a

UCKNoueHrem 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 no NPOeKTNpoBaHuio

130BD529.11

cegpoTEIsTe 4
— )
igo
5
o 0
T C
T
T C
|
9 o -—
10
11
L1 ||
L2 [ J
13 v
PE v
w
PE
8
7
1 MNK 7 [Oeuratenb, 3 $asbl 1 3aWMTHOE 3a3emieHne (SKPaHNPOBaHHbIN)
2 Mpeo6pa3zoBaTenb YacToTbl 8 CeTb, 3 ¢da3bl N ycuneHHoe 3alMTHOE 3a3emineHune
(6e3 aKpaHUpoBaHuA)
3 BbIXOogHOW KOHTaKTOp 9 YnpasnaioLwwasa npoBojKka (3KpaHUpoBaHHas)
4 KabenbHbI 3aXK1um 10 BbipaBHUBaHMe NOTeHUMaNoB, MUH. 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 tpedosaHmin SMC

Ona nonyuyeHus gononHUTeNbHbIX cBepeHnit 06 IMC cm. enasa 4.1.15 Coomeemcmeue mpebosarusam SMC.
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OCHOBHble NPUHLMMbI PaboTbl

PyKOBOACTBO no NPOeKTNpoBaHuio

YBELOMJIEHU
MOMEXM 3MC

B kKauecTBe Kabenei gBuratens n ynpaeneHus
MCNosib3yinTe SKpaHNpPOBaHHbIe Kabenu, NnpoknagabiBas
Kabenu BXOAHOro NUTaHWUA, ABUraTena u ynpasneHus
otaenbHo. Hecob6niopeHue Tpe6oBaHmin K n3onsayum
CcUNoBbIX Kabenei, Kabenei gBuratena u Kabenen yenun
ynpaesieHNA MOXKeT NPUBECTU K HEeNpeayCMOTPEHHbIM
CUTYaLMAM N CHXKeHUo 3G PeKTMBHOCTM paboTbl
o6opynoBaHnA. MUHUManbHOEe paccToAHME MeXay
Kabenamu ynpaeneHus, aoBuraTens u NUTaHUA coCTaBnseT
200 mm.

3.6 Cpepacrtsa ynpasneHus

3.6.1 lMpuvHUMN ynpasneHua

MpeobpasoBaTenb YacTOTbl BLINPAMIAET CeTeBOE
nepemeHHoe HanpsxeHue, Npeobpasysa ero B NOCTOAHHOE
HanpsXeHne, KoTopoe 3aTeM npeobpasyeTca B
nepemMeHHbIN TOK C perynmpyemorn amnantyaon n
4acToTOMN.

Ha pgBuratenb nogalTca nsmeHsawmeca 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 fABuratend. Tun
ynpaBneHnsa onpegenaeTca HaCTPONKOM napameTpa
1-00 Pexxum KoHgu2ypupo8aHus.

PerynMpOBaHme CKopoCTn

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

. MNNO-perynupoBaHme CKOPOCTU NMPU 3aMKHYTOM
KOHType TpebyeT nogaum Ha BXof CUrHana
0o6paTHOI CBSI3N NO cKOpocCTu. MNpaBunbHO
ONTUMM3NPOBAHHOE PeryanpoBaHne c obpaTHOMN
CBA3bIO MO CKOpOCTU obecneunBaet bonee
BbICOKYIO TOUHOCTb, YUeM perynmpoBaHue
CKOpOCTM 6e3 obpaTHOW CBA3MN.

Bbibop Bxopa Ans curHana o6patHoi ceasm MNI-
perynatopa CKOpPOCTW OCYLLeCTBNAETCA B NapameTpe
7-00 Vicm.cuen.OC [N [J-pez.ckop..

PerynupoBaHue KpyTALIEro MOMEHTa

DOyHKUMA perynmpoBaHna KpyTALLEro MOMEHTa
NCMONb3yeTcs B NPUMEHEHMSX, Fae KPYTALMNA MOMEHT Ha
BbIXOZHOM Basly fiBUratena ynpasnseT NpyMeHeHMeM 3a
CYeT KOHTpONA HanpsaXeHun. PerynupoBaHne MOMeHTa
MOXHO BblbpaTb B 1-00 Pexum KoHpuzypuposaHus, nnbo [4]
Mom. 6e3 06p. ca. B pexume VVCP'Us, nn6o [2] Ck-cme, 3
3AdMKH.KOHM. B PEXMME 3aMKHYTOro KOHTypa C
yrpaBneHreM No MarHUTHOMY MOTOKY. HacTporika
KPYTSALLErOo MOMEHTa BbIMOJIHAETCA NOCPEACTBOM
HaCTPOWKM aHaNoroBoro unv LmMppoBoro 3agaHus, unm
3afaHusa no wuHe. KoadppuumeHT orpaHnyeHns
MaKCMMaribHOM CKOPOCTW yCTaHaBNMBAETCA B

4-21 icmoy4Huk npedesibH.Ko3¢h.ckopocmu. Ana
MCMONb30BaHNA GYHKLUMU PErYNMPOBaHUA KPYTALLEro
MOMEHTa PEeKOMeHIyeTCA NPOBeCTU NpoLeaypy MofaHON
AA]l, nocKonbKy NpaBubHble AaHHble ABUraTens
Yype3BblYaHO BaXkHbl AN ONTUMAaJIbHOW PaboTbl.

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

. Pa3oMKHyTbIil KOHTYp B pexkume VVCPIUS, Ita
GYHKUMA MCnonb3yeTca B NPUMEHEHUAX,
MeXaHNYeCKn yCTonumBbIX K c60AM, HO nmeeT
OrpaHMyeHHy ToOUHOCTb. DYHKLMA KpyTALLero
MOMEHTa C Pa3OMKHYTbIM KOHTYypoM paboTtaeT
TOJIbKO B OiHOM HamnpasfeHnn BpalleHus.
KpyTAWwmMin MOMEHT paccunTbiBaeTCA Ha OCHOBE
n3mMepeHna ToKa BHyTpW npeobpasosaTtens
4acToTbl.

3apaHne cKopocTu/MoOMeHTa

3apaHue ons 3TUX METOLOB PErynmpoBaHUsa MOXET ObITb
nnbo oTAeNbHbIM 3afaHneM, MO0 CYMMON Pas3fIMYHbIX
3aflaHui, BKIOYas 3aflaHUsi C OTHOCUTENbHBIM
MacwTabrpoBaHuem. O6paboTka 3agaHuii NoapPo6HO
onucbiBaetca B enasa 3.7 QopmuposaHue 3a0aHus.

MG33BF50
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OcCHOBHble npnHUunbl paGOTbI PyKOBOACTBO no NPOeKTNpoBaHuio

3.6.2 CpaBHeHue FC 301 n FC 302 lMpuHumn ynpasneHua

FC 301 npepactaBnsieT coboi npeobpazoBaTesib YacTOTbl O6LLEro Ha3HauYeHUs, NpeAHa3HAYEHHbIN ANa NPUMEHEHWI,
TpebyoLWmX perynmpyemori CKopocTu BpalleHus. MprHUMN ynpaBieHna OCHOBaH Ha BEKTOPHOM YMpaB/ieHNM Hanps>keHUnem
(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 MNOCTOAHHOIO ToKa Win B ¢ase gsuratens. 3awmra
OT 3aMblKaHMA Ha 3eM/lio Ha CTOPOHe ABuraTens obecneumBaeTca C MOMOLLbIO Lieny NpeaoTBpalleHus HacbiweHusa B IGBT-
TpaH3MCTOpax, MOAKMIUYEHHON K MnaTe ynpasneHus.

MoBeneHvie Npu KOPOTKOM 3ambiKaHum B FC 301 3aBMCUT OT Npeobpa3oBatens Toka B MPOBOAE C MOJIOXKUTENbHbBIM

NOTEHLMANOM LieNn NOCTOSHHOIO TOKa U 3alWTbl OT HACbIWEHNA C 06paTHONM CBA3bIO OT 3 HUKHUX IGBT-TpaH3MCTOPOB U

TOpMO3a.
Load sharing +
o~
89(+) R+  Brake ~
L191 MM ’ 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 MNMpuHuyun ynpasneHusa FC 301

FC 302 AaBnaeTcA BbICOKONPOM3BOAMTENbHBIM Npeobpa3oBaTesieM YacToThl, NpefHa3HaYeHHbIM ANA NPUMEHEHNI C
NoBbileHHbIMU TpeboBaHUAMM. [peobpa3zoBaTeNib YacTOTbl MOXKET UCMOMb30BaTb Pas3fMYHbIE MPUHLMMbLI YNpaBieHns
naBuratenewm, Bknodasa pexum U/f gna cneuranbHbiX ABUraTenei, BEKTOPHOE ynpasnieHre HanpsXeHnem (VVCPIUs)
BEKTOPHOE yrnpaB/ieHne ABuUratesiemMm no MarHUTHOMY MOTOKY.

FC 302 moXeT ynpaBnaTb CUHXPOHHbIMY ABUTATENSAMU C MOCTOAHHBIMY MarHMTaMm (6eclueTouHble CeEpBOABMUraTeNn), 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
L R- Il
1292 . l J} A -
Rasd T : J$ 1 F 1 B %
L4
L393 ™M T‘ . vey
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



£
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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 P70 +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 ynpaBsneHns B KOHPUIypaumax ¢ pa3sOMKHYTbIM 1 3aMKHYTbIM KOHTypamu B pexume VVCPIUs

Cm. pasgen AKmusHble/HeakmugHble Napamempbl 8 pas/iudHbIX pexumax ynpasnieHus npusodom B Pykosodcmee no
Npo2pamMmupo8aHuio ANA NONyYeHNs CBEAEHWIN O [AOCTYMHbIX KOHOUIypaLuAX ynpaBieHna B 3aBUCUMOCTI OT TOFO, KaKoi
LBuratenb BblbpaH — ABWraTenb NepemMeHHOro Toka UnmM HeABHOMOJIOCHBIV ABUraTeNb C NOCTOAHHbIMW MarHuTamu. B
KOHQWrypaumu, nokasaHHomn Ha PucyHok 3.6, ansa napameTpa 1-01 lpuHyun ynpasneHus 0gueamesiemM yCTaHOBNEHO 3HayeHne
[1] WWCPIus, a nna napameTpa 1-00 Pexum KoHu2ypuposaHus — 3HaueHue [0] Ck-cmb, 63 06p. ca. PesynbTupyioliee 3aaaHme
OT cucTeMbl GOPMMPOBaHMA 3afjaHNA NMPUHMMAETCA 1 MEePeAaeTca Yepes CXeMbl OrpaHUYeHNA N3MEHEHNA CKOPOCTU U
OorpaHMyeHns 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 3HauyeHune [1] CK-Cmb, 3aMKH.KOHM., Pe3ynbTupyloLlee 3afaHne
nepefaeTca OT CXeM OrpaHUYeHNA N3MEHEHMA CKOPOCTU U orpaHuyeHna ckopoctu Ha MNMUI-perynatop ckopoctu. MapameTpol
MNMWA-perynupoBaHna CKOPOCTU BXOAAT B rpynny napameTpos 7-0* [1M/]-peeynam.ckop. PesynbTupytouee 3agaHue ot MAJ-
perynatopa CKOpOCTU nepefaeTca Ana yrnpasfieHna ABuratesieM C orpaHnYeHriem no YacToTHOMY npepgeny.

BbibepuTe [3] Mpouecc B napameTpe 1-00 Pexxum KoHgpu2ypuposaHus, 4tobbl ncnonb3osatb MUO-perynsatop npouecca ans
perynMpoBaHus ¢ 06paTHON 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.MlMNJ-pez.npouy.
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OcCHOBHble npnHUunbl paGOTbI PyKOBOACTBO no NPOeKTNpoBaHuio

3.6.4 CTpyKTypa YnpaB/ieHMA B PeXUMe 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 peXnume perynnpoBaHUs MarHUTHOrO MoToka 6e3 fatumka ansA KoHdurypauui 6e3 obpaTHo
CBA3U 1 ¢ 06PaTHON CBA3bIO.

CMm. pa3pgen AKmusHble/HeakmusHble napamempsl 8 pasUYHbIX pexXUMAax ynpasnieHus npusooom B Pykogoocmee no
npo2pamMmuposaHuio ans nonyyeHus CBEAEHUA O AOCTYMHbIX KOHOUIypaumsax ynpaBneHns B 3aBUCUMOCTM OT TOrO, Kakon
ZBuratenb BblopaH — fBUraTeNlb NepPemMeHHOro Toka Wiy HesIBHOMOJIOCHDBIN ABUraTeNb ¢ MOCTOAHHBIMU MarHuTamu. B
nokasaHHol KoHowurypaummn napametp 1-07 lpuHyun ynpasneHua 0sueamesem UMeeT 3HaueHve [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 CKOPOCTY 1 OrpaHNYeHUA CKOPOCTY B
COOTBETCTBUM C YKa3aHHbIMM YCTaHOBKaMW NMapameTpoB.

PacueTHbIn curHan obpaTHON €BA3U No ckopoctu dopmupyeTcsa ana NMUL-perynsTtopa CKOPOCTU C LeNbio 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 KoHgu2ypuposaHus, 4tobbl ncnonb3osatb MNMUO-perynsatop npouecca ans
perynMpoBaHus ¢ 06paTHOI CBA3bIO, HaNpUMep, CKOPOCTU Y JaBleHns B yrnpaBnsemoi cucteme. MNapametpol MNO-
perynatopa npouecca HaxogsaTca B rpynnax napameTtpos 7-2* OC d/ynpaen. npoy n 7-3* Ynp.MMNJ-pez.npouy.
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OcCHOBHble npnHUunbl paGOTbI PyKOBOACTBO no NPOeKTNpoBaHuio

3.6.5 CTpyKTypa ynpaB/ieHMA No MarHUTHOMY NMOTOKY C O6PaTHON 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 l— -f max.
P 7-20 Process feedback P 4-11 Motor speed :;“73'00
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 06paTHON CBA3bIO OT ABuratens (MMeeTca TONbKO B
FC 302)

CMm. pasgen AKmusHble/HeakmugHble Nnapamempsl 8 pasUYHbIX pexXUMAx ynpasnieHus npusooom B Pykosoocmee no
npo2pammuposaHuio ans nonyyeHns CBEAEHUN O AOCTYMHbIX KOHOUIypaumsax ynpaBineHns B 3aBUCMMOCTM OT TOrO, Kakon
ABuraTenb BblbpaH — ABUraTenb NEPEMEHHOrO TOKa MM HEABHOMOMIOCHBIN ABMUraTeNb C NMOCTOAHHbIMY MarHuTamu. B
YKa3aHHoOW KoHdurypauuu gns nap. 1-01 lpuHyun ynpasneHus 0guzamesieM yCTaHaBnvBaeTca 3HavyeHue [3] Flux ¢ OC om
dsueam., a ans nap. 1-00 Pexum KoHguzypuposaHus — 3HaueHue [1] Ck-cmb, 3aMKH.KOHM.

B aTol KOHUrypauuy ynpaeneHue aBuraTenem ocCyLIeCTBASETCA MO CUrHany obpaTHOM CBA3M OT SHKOAEPa, YCTAHOBEHHOTO
HernocpeACcTBEHHO Ha Bany ABuratens (HacTpavBaetcs B nap. 1-02 Flux- ucmoyHuk OC 0guzamens).

Ana Toro, uto6bl NCNONb30BaTh pe3ynbTUpYyoLLee 3aflaHNe B KauecTBe BXOAHOro curHana ana MN-perynatopa ckopoctu,
BblbepuTe B nap. 7-00 Pexum KoHguzypuposaHus 3HaueHwne [1] Ck-cmeo, 3amkH.koHm. MapameTpbl NMAO-perynatopa ckopoctu
HaxomATcA B rpynne napametpos 7-0% [TM/]-peaynam.ckop.

BblbepunTe B napameTpe 1-00 Pexum KoHgu2ypuposaHus 3HaueHve [2] Kpymawul momeHm, yTo6bl UCMOSIb30BaTb
pe3ynbTrpyloLlee 3ajaHre HENOCPEACTBEHHO KaK 3aflaHne MoMeHTa. PerynvpoBaHme KpyTALero MOMeHTa MOXHO BblbpaTb
TONbKO B KoHourypauum Flux ¢ OC om dsueam. (nap. 1-01 MpuHyun ynpasneHus 0suzamesnem). MNpu BbiGOpe 3TOro pexxmma
3afjaHre BbipaxaeTca B H-M. 3To He TpebyeT obpaTHOW CBA3W MO MOMEHTY, NMOCKOMbKY GakTUUeCKNiA MOMEHT PacCcunTbIBAETCA
Ha OCHOBe M3MepeHUa ToKa npeobpasoBaTens YacToTbl.

BbibepuTe [3] Mpoyecc B napameTpe 1-00 Pexxum KoHgpuaypuposaHus, 4tobbl ncnonb3osatb MNUL-perynstop npouecca ana
perynnpoBaHnsa ¢ 06paTHO CBA3bIO, HaNprMep, CKOPOCTW WM AaBNeHVs B YNpaBiAeMoil cucTeme.
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OCHOBHble NPUHLMMbI PaboTbl

PyKOBOACTBO no NPOeKTNpoBaHuio

3.6.6 TMN[-perynatop

3.6.6.1 TINO-perynatop CKOpoCTn

MUA-perynaTop CKOPOCTU UCNOMb3YeTCA ANA NOALAEPKaHMA MOCTOAHHOWN CKOPOCTW ABWUraTens BHe 3aBUCUMOCTU OT

N3MEHAIOLLeNCA Harpy3Kky Ha

asuratenb.

1-00 Pexum 1-01 MpuHUMN ynpasneHna asuratenem

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

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

2] KpyTAwmin MoOMeHT OrcyTcTByeT OrcyTcTByeT OrcyTcTByeT He pencreyet

3] Mpouecc He pencreyet He pencrteyet He pencreyet OrcyTcTByeT

4] Mom. 6e3 o6p. cB. OrcyTcTByeT He pencreyet OrcyTcTByeT OrcyTcTByeT

He pencreyet He pencreyet He pencreyet He pencreyet
6] Mos.. HamaTbIB. yCTp. He pencreyet He pencreyet He pencreyet OrcytcrByeT
7] Pac.ynp.M-per.ck-n-OC | He peiictayet He pencreyet He pencreyet OrcyTcTByeT

[
[
[
[
[5] KauaHue
[
[
[

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

OtcyTcTBYeT

He pencreyet

OrcytcTByeT

He pencreyet

Ta6nuua 3.1 KoHdurypaunum perynnpoBaHnA ¢ akTUBHbIM perynmpoBaHMeM CKOpoCTH

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

KOHKpemHbIli pexum npedycMOompeH, HO 8 HeM pe2ysiAmop cKopocmu He Oelicmeyem.

YBENJOMJIEHU

NUA-perynaTop ckopocTy paboTaeT Npu 3HaYEHNAX NAapPaMeTPOB, YCTAHOB/IEHHBIX MO YMOJTYaHNIO, TEM He MEHee,
HaCToATE/IbHO PEKOMEHAYETCA ONTMMU3MPOBaTb XapaKTepuCTKK yrpaBneHus asuratenem. O6a cnoco6a ynpaBneHus
ABUraTenem C NomoLbio MarHUTHOrO NOTOKA HAMEPEHHO CAeNaHbl 3aBUCUMbIMU OT NPaBUIbHOI HaCTPOIKU, 3TO
No3BoNAET Jlyylle peann3oBaTb BCe NX BO3MOXKHOCTU.

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

MNapameTp

Onuncanne ¢yHKUMM

7-00 Wct.curn.OC NNAO-per.ckop.

BbibepuTe, ¢ Kakoro Bxofa AomkeH nony4yatb MUJ-perynatop cKOpocTv CBOW CUrHasn
obpaTHOI CBA3U.

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

Yem Bbile 3TO 3HaUeHWe, TeM BbICTPee NPOVCXOANT perynnpoBaHne. OfHaKO CIMLLIKOM
60/bLIOe 3HaYeHVe CNOCOOHO MPMBECTU K aBTOKONEOAHMAM.

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

MckniouaeT cTaTnyeckyto owmnbKy cCKopocTu. Yem HuKe 3HaueHue, Tem ObicTpee peaKkLus.
OpHaKo CIULWWKOM Manoe 3HayeHue CnocobHO NPUBECTM K aBToKosnebaHnAM.

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

O6ecneunBaeT KO3OPULUEHT YCUIEHUsA, NPOMNOPLMOHASbHBIM CKOPOCTU M3MEHEHWs
curHana obpaTHOM CBA3N. YCTAaHOBKa 3TOrO NMapameTpa Ha Hysb OTK/oYaeT
anddepeHumpyoLlee 3BeHO.

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

B cnyuae 6bICTPbIX M3MEHEHWIA 3aJaHUA WU CUrHana ob6paTHOW CBA3M B JaHHOM
NPVYIMEHEeHUN, YTO MPUBOAUT K PE3KOMY M3MEHEHWIO PacCOrnacoBaHus, AehcTBMe
anddepeHumpytoLero 3BeHa MOXeT CTaTb NpeobnajallolwmmM. ITO O6bACHAETCA TeM, YTO
anddepeHumpyoLlee 3BeHO pearvpyeT Ha M3MEHEHUA paccornacoBaHuA. Yem GbicTpee
N3MEHAETCA paccornacoBaHue, Tem 6onblie 6yaeT Ko3pdULMEHT ycuneHns
anddepeHumpytowero 3seHa. CnefoBaTenbHO, MOXHO OrPaHNUUTL KO3IGOUUMEHT
ycunenna anddepeHumpyiolwero 3seHa Takum o6pasom, YTobbl MONYUUTb BOSMOMXKHOCTb
YCTaHOBKY/ MpUemiemMoi NOCTOAHHOW BpemeHn AnddepeHLMpPoBaHNA ANA MeLeHHbIX
MN3MEHEHUIN 1 Hapnexallee ee 3HayeHne AnA ObICTPbIX U3MEHEHUIA.

26
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MNapameTp

Onuncanne GyHKUMM

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

CKopocTu.

ona sHkopepa (PPR):

OURbTP HUXKHKX YacCTOT, KOTOPbIN NofaBfAeT aBToKonebaHna curHana obpaTHON CBA3MN U
ynyyllaeT XapakTepucTKU B yCTaHOBMBLUEMCA pexume. OfHaKo cnuiikom 6onbluas
nocTosAHHaA BpemeHn GunbTpa yxyawaeT AuHammyeckue 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.

MpeobpaszoBaTtenb YaCTOTbl YMHOXAET CUrHai 06PaTHOWN CBA3M Ha 3TOT KO3POULMEHT.

CurHan 3afaHva WyHTUPYET PerynaTop CKOPOCTY Ha yKa3aHHYylo BenuuuHy. [laHHas
bYHKLMA NOBbIWAET AMHAMUYECK/e paboune XapaKTepUCTUKN KOHTYpa PerynnpoBKy
CKOPOCTU.

7-09 Speed PID Error Correction w/ Ramp MorpewHoCcTb CKOPOCTU MeXay ee U3MEHEHNEM U TeKyLUe CKOPOCTbio NOAAEPKMBAeTCA
Ha ypOBHe 3afaHNA AaHHOroO MapameTpa. ECnn norpelHocTb ckopocT npesbiwaeT

3aflaHHYO0 B NapameTpe, owmnbKa KOpPpPEeKTUpyeTca NnyTeM KOHTPONINPYEMOro NU3MeHeHuA

CKopocTu.

Tabnuua 3.2 MapameTpbl, OTHOCALMECA K PEryNMPOBaHNIO CKOPOCTU

MporpammupoBaHue AOMKHO BbINOMHATLCA B YKa3aHHOM nopsAfke (CM. onvcaHue HacTpoeK B Pykogodcmee no
npoz2pamMmupoeaHuio).

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

QOyHKUMA Mapametp HacTpornika

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

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

[aHHbIMW NAacNOPTHOM TabNUUKM.

1-29 ABTO
aganTayms
nsuratena (AAL)

BbinonHmTe aBTOMaTNYeECKYylO apganTauuio agsuraTens [1] Bkntou. nonHon AAL

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

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

6y,qu CUNTATBCA <MONOKUTENBHbBIMY).

16-20 Yron
asurartens

Mepenpnte K 16-20 Yeon 0sueamena. MefneHHo OTcyTcTBYET (NapameTp TONbKO ANA uTeHus). MNprmeyaHue:

NpoBOpaunBaiiTe ABMraTeNb B MONOXKNTENbHOM BO3pacTas, 3HaueHne napameTpa JOXOAUT A0 65535 1
HanpaeneHuu. MpoBopauvBaTh ABuratenb cregyet CHOBa HauYMHAeTCA C HynA.
HaCTONbKO MEANEHHO (BCEro NKMLb HeCKOoNIbKo 060pOTOB
B MUHYTY), 4TOObl MOXHO 6bINO ONpeAenuTb,

YBENMYMBAETCA WM 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).
HanpasseHue 3HKooepa. HanpaBsneHune
3HKoAepa

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

YcTaHoBuWTe gonycTrmble nNpeaenbl AnA 3afaHnin. 3-02 MuH. 3apgaHuve [0 06/MyH (Mo ymonyaHuio)
3-03 MakcumanbHo | 1500 06/MyH (Mo ymonyaHumio)

e 3afjaHve
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QyHKUMA MapameTtp HacTpoiika

MpoBepbTe, HAXOAATCA SN HACTPONKN BPEMEHU 3-41 Bpewms YCTaHOBKa MO YMONYaHuio

M3MEHEHUs CKOPOCTU B Mpefenax BO3MOXHOCTEN pa3sroHa 1 YCTaHOBKa MO YMONYaHuio

npeo6pa3oBaTensi YacTOTbl 1 JOMNYCTUMbI N paboune 3-42 Bpewms

XapaKTePUCTVKN ANl JAHHOTO MPUMEHEHNS. 3amepsnieHns 1

YcTaHOBUTE JOMYCTUMbIE Npeaenbl ANA CKOPOCTH U 4-11 HuxH.npegen [0 06/mMuH (Mo ymonyaHmio)

YacToTbl ABMraTens. ckop.gBuratensafo6 1500 06/mMyH (No ymonuyaHuio)
/MUH] 60 'y (no ymonuanwuio 132 lu)

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

4-19 Makc.

BbIXOAHaA 4acCToTa

4) BbinonHuTe KOHGUIrypupoBaHue peryasatopa CKOpocT/ 1 BbibepuTe NMPUHLMN yNpaBneHua fBuratenem.

AKTMBM3aLMA perynatopa CKOpOCTU. 1-00 Pexxum [1] CK-CTb, 3aMKH.KOHT.
KOHGpu2ypuposaHus

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

5) BoinonHute KoHUryprpoBaHve 1 macltabupoBaHue 3afaHnsa 4iA perynaTopa CKOpoCTy.

BblbepuriTe aHaNoOroBblii BXOA 53 B KauecTBe MCTOYHUKA 3-15 NcTOUHMK He tpebyetca (no ymonuanumio).
3afaHuA. 3apaHuA 1
MacwrabupyiitTe aHanorosblin Bxod 53 Ha AmMana3oH ot 0 [6-1* He tpebyeTtca (no ymonuanumio).

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

6) BbinonHute KoHGUryprpoBaHue curHana sHkogepa HTL 24 B B KauecTBe 06paTHO CBA3M ANA ynpasneHUs aBuratenem v

perynmpoBaHuAa CKOpPOCTU.

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

B kauecTBe MCTOYHMKa CMrHana obpaTHOMN CBA3M 1-02 Flux- He tpebyeTtca (no ymonuaHumio).
nBuratensa Bblbepute Knemmbl 32/33. ncroyHuk OC

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

7) Hactpowite napametpbl MUA-perynatopa ckopocTu.

Bocnonb3yiiTech ykasaHuAMK MO HacTporke (npu 7-0% CM. nprBeAeHHble yKa3aHuA.
HeobxoAMMOCTH) UM NPOW3BeAUTE HACTPOWKY BPYUHYIO.

8) CoxpaHute nsmeHeHus. Mpoueaypa 3asepLueHa.

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

Ta6nuua 3.3 MNopAfgok NporpaMM1pPOBaHMA
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OcCHOBHble npnHUunbl pa60TbI PyKOBOACTBO no NPOeKTNpoBaHuio

3.6.6.2 Hactpowuka NNJ-perynatopa ckopoctu

an/IBEHEHHbIe HMXKe yKa3aHuA no HaCTpOVIKe OTHOCATCA K NCNOJZIb30BaHMNIO OQHOIo 13 NPUHUMNOB ynpaBneHnA Asuratenem c
MNOMOLLbIO MAarHNTHOrO NMOTOKa B NPMMeHeHUAX, rae Harpyska B OCHOBHOM MHEPLUMOHHa (TpeHme Marno).

3HaueHune 30-83 Ycun-e npnpuy. 38.[TN-pe2. ck-cmu 3aBUCUT OT CYMMapHOro MOMEHTa MHepLUMn ABUraTena u Harpysku, npu
3TOM BblOpaHHYIO WNPUHY MONOCHI MOXHO BbIUMCANTL MO crepytowwel dopmyne:

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

YBEJOMJIEHU

MNapameTp 7-20 MowHocme 0s8uzamens [KBm] npepctaBnsAeT coboii MowHOCTb ABuUratensa B KBt (1. e. B popmyny cnepyer
nopcrtaButb 4 KBT Bmecto 4000 BT).

x [Monoca vacror [paa | c

Ha npakTuke 3HaueHne WXpUHbI Nonockl coctaBnaeT 20 pag/c. [lpoBepbTe pesynbTaT BblUMCIEHNA NapameTpa
7-02 Ycun.nponopuy.38eHa M-peeynam.ckop no nprBefieHHON HXe popmMyne (ecnim ncnonb3yetca obpaTHasa CBA3b C
BbICOKUM pa3peLLIeHNEM, HarprMep Yepes CYHYCHO-KOCKHYCHbIV Mpeobpa3oBaTtesnb, 3TOro He Tpebyetca):

0.01 x 4 x Paspewaroiyas cnocobHocTs 3Hkozepa x flap.. 7—06
2 xT

Map.. 7—02 MAKC. = X MaKxc. ny/siscaums kpyTaLero MoMeHTa [%)

PekomeHayembIM HauyanbHbIM 3HaYeHVeM Ana napametpa 7-06 MMocm.ap.cpunem.Hux.qacm.l1Mf]-pea.ckop. AaBnaeTca 5 mc
(MeHblUee pa3pelleHre 3HKOAEPa Bbi3blBaeT H6onee NHTEHCKBHYO GunbTpaumio). O6bIUHO NPUEMIEMOI BETMUNHOW
MaKCMMasnbHOM Nyfibcaunn KpyTALero momeHTa cumtaetca 3 %. [InA MHKPeMeHTHbIX SHKOAEPOB paspelleHune onpeaenseTca
nmbo B napametpe 5-70 Knemmeoi 32/33, yucino umn. Ha o6. (HTL, 24 B Ha cTaHgapTHOM npeobpa3oBaTesie YacToTbl), 6O B
napametpe 17-11 PaspeweHrue (no3uyuu/06) (TTJ, 5 B Ha gononHuTenbHOM ycTporctee MCB102).

O6bIYHO NPaKTUYeCKM MPUIOAHbIA MaKCMMalbHbIA Npeaen napameTpa 7-02 Ycun.nponopu.38eHa MU/]-peaynam.ckop
onpenenseTca paspeLlleHeM dHKoAepa U NOCTOAHHOW BpeMeHU ¢unbTpa o6paTHOWM CBA3W, OJHAKO B JaHHOM MPUMEHEHUN
apyrve $akTopbl MOTYT OrpaHnunTb Napametpa 7-02 Ycun.nponopy.3eeHa [M[]-peaynam.ckop 6onee HU3KUM 3HaUYEeHVEeM.

YT0o6bI CBECTM K MUHUMYMY MepeperynupoBaHue, napametp 7-03 [TocmosaHH.uHmezp-a [M/]-peaynsam.ckop. MOXHO YCTaHOBUTb
paBHbIM NPUGN3NUTENBHO 2,5 C (3aBUCUT OT NPUMEHEHNS).

[o Tex nop, Noka He 6yayT HacTPOeHbl BCe OCTallbHble NapaMeTpbl, NapameTtp 7-04 [TocmosAHH.0upp-a MV-peeynam. ckop.
JonxeH ObITb ycTaHOBNEH Ha «0». Ecnv Heobxoaumo, 3aBepLunTe HaCTPOWKY SKCNEPUMEHTaMM C ManbiMy NPYpPaLLeHUAMN
3TOW YCTaHOBKM.

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 KOpPeKTMPOBaTbCA MOAKITHUYEHHbIM
ABUraTesiem C NOMOLLbIO HACOCa, BEHTUATOPA UM MHbIM CMOCOGOM.

B Tabnuya 3.4 nokasaHbl KOHOUrypaumm PeryinpoBaHuns, B KOTOPbIX BO3MOXHO perynnpoBaHue npouecca. Ecnu
NCMONb3yeTCA MPUHLUMN BEKTOPHOrO PerynnpoBaHnA ABUraTensa ¢ NoMoLlbio MarHUTHOrO MOTOKa, HEOBXOAMMO TaKKe
npouv3BecTn HacTpoiky napameTtpos MNO-perynatopa ckopoct. O6nacTn AencTBuA perynatopa CKOpoCTH yKasaHbl B
enasa 3.6 Cpedcmeaa ynpasneHus.

1-00 Pexxum KoHdurypupoaHus | 1-01 MpuHUMN 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 ¢ ynpasieHueM npoLeccom

YBEJOMJIEHU

MUA-perynaTop npouecca MoXeT paboTaTb NpU 3HAYEHMAX MapPamMeTPOB, YCTAHOB/IEHHbIX MO YMONUYaHUIO; TEM He MeHee,
HacTOATENIbHO peKOMeHAYeTCA NPOBeCTN ONTUMU3ALMIO XapaKTepUCTUK ynpaBneHua cuctemoi. O6a cnocoba
ynpasneHua ABuratenem C NomoLibio MarHMTHOrO NOTOKa HAMEPEHHO CAenaHbl 3aBUCMMbIMA OT NMPaBUIbHOWM HAaCTPOIKN
MUA-perynaTtopa ckopoctu (ao Hactponku MUA-perynatopa npouecca), UTo6bl peann3oBaTb BCe X BO3MOXKHOCTU.
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Process PID

130BA178.10

P7-38
_Feedforward \100% ~

7 0%

Ref. + @
Handling [ o [unit] U

% %
0%
[unit] [speed] s

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 ynpasneHnUA npoueccom.

MNapameTp

OnucaHve GyHKUMN

7-20 Wctounmk OC 1 ana ynp. npoLeccom

BbibepuTe UCTOYHMK (@ UMEHHO aHaNoroBbI UK MMMYNbCHBIVA BXOA), OT KOToporo byaet
noctynatb curHan obpatHon ceasu ana MN-perynatopa npouecca.

7-22 Wctounmk OC 2 ana ynp. npoLeccom

[lononHutenbHaa BO3MOXHOCTb: onpepenuTte, fomkeH nau MU-perynatop npouecca
noslyyaTb AOMONHUTENbHBIN CUrHan obpaTHom cBA3N (M oTKyAa). Ecnn BbiGpaH
LOMNOJTHUTENbHBI UCTOYHUK 06paTHON CBA3W, TO Nepen ucnonb3oBaHmem 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 cOCTONT B
YBEIMUEHNIN CKOPOCTW BpaLieHusa ABUraTens, ecim nocTynawowuii curHan obpaTHoOl CBA3M
MeHblUe 3aAaHnA. B Takoii xe cuTyauum, Ho B pexume [1] MHgepcHbil, peakuua perynatopa
npoLecca 3aKYaeTca B yMeHbLUEHUM Yicna 060poToB ABMraTens.

7-31 Autunpackpytka NMUA-per. npou,.

Bnaropapsa fencTBuio GyHKUUM aHTUPACKPYTKW, NPV JOCTVXKEHWN Npeaena nnbo no
yacToTe, NGO MO KPYTALLEMY MOMEHTY, YCTaHaBNMBAETCA TakoN KO3GPULMEHT ycuneHus
VHTErprpyioLero 3seHa, KOTOpPbI COOTBETCTBYET PpaKTUUYeCcKon yactoTe. Tem cambim
NpeAoTBPaLLaeTCA UHTErPYPOBaHME PaCcCOrNIacoBaHNsA, 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 TpebyemMol 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.NMNO-per. npou.

Yem Bbile 3TO 3HaYeHue, TeM BbICTpee NPOUCXOANT perynupoBaHme. OfHAKO CIMLIKOM
6osblIOe 3HaUYEHNe CNOCOOHO MPMBECTU K aBTOKONEBaHMAM.

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

WNckniouaet CTaTU4YeCKy OLIJI/I6Ky CKopocCTn. Yem HmXKe 3HaueHue, Tem 6bICTp€e peakuyunA.
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 OnuncaHune pyHKUUN
7-36 MY uenun gudod.NUA-per.np. B cnyuyae 6bICTpbIX M3MEHEHWIA 3aaHUA N CUrHana obpPaTHON CBA3M B JaHHOM

NPUMEHEeHUN, YTO MPVBOANT K PE3KOMY M3MEHEHUIO PacCOornacoBaHus, AeiicTBre
anddepeHLMpytoLLero 3seHa MOXET CTaTb Npeobnafaolym. 3To OGBACHAETCA TEM, UTO
anddepeHUMpytolLiee 3BeHO pearnpyeTt Ha N3MEHeHUs PaccornacoBaHus. Yem bbicTpee
M3MEHAETCA PaccornacoBaHue, Tem 6onblue 6yaet KoadduULMeHT ycuneHus
anddepeHumpyolero 3seHa. TakuMm 06pa3om, KOIGOULIMEHT ycuneHns
anddepeHLMpytoLLero 3seHa MOXET ObiTb OFpaHNYEH TakUM 06pa3oM, YTo6bl NOCTOAHHAA
BpemMeHU AnddepeHLmpyioLLero 3seHa Morna 6biTb YCTaHOBNEHA Ha 3HaueHue,
COOTBETCTBYIOLIEE MEANIEHHBIM N3MEHEHWAM.

7-38 Koadod.np.c.NM-per.np B nprimeHeHusx, rae MeeTcs 3HaunTenbHasA (M NPUONU3NTENBbHO JIMHEHAA) Koppenaums
Mexay 3afiaHviem npouecca U CKOPOCTbio ABUraTens, Heo6XoANMON ANA [OCTUKEHUA
TaKoro 3ajjlaHns, BO3MOXHO UCMONb30BaHUe Ko3dpduLumeHTa NpAMon CBA3N ANA yiyJlleHns

OVHamnueckmx xapaktepuctuk MUA-perynatopa npouecca.

5-54 Moct.Bpemenn umn.opunbtpa N229 Ecnn B curHane obpaTHoi CBA3M NO TOKY/HaNpPAXeHWI0 NPUCYTCTBYIOT KonebaHua, ux
(MMNYNbCH. Knemma 29), MOXXHO YMEHbLINTb C NMOMOLLbI0 GUNbTPa HUNKHUX YacTOT. ITa NMOCTOAHHAA BPeMeH

5-59 MocT.BpemeHn umnynbcH. prunbTpa N233 | cooTBeTCTBYeT NpeAenbHON CKOPOCTY Myfbcaluid, MOABAAWMXCA B CUTHane obpaTHomn

(MMNynbcH. Knemma 33), CBA3N.

6-16 Knemma 53,noctosiHH.BpemeHn dunbTpa |Mpumep. Ecnin prunbTp HUXKHUX 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 T'u. 3T0
6-26 Knemma 54, noct. BpeMeHun ¢punbTpa 03HauaeTt, YTo GUNbTP NOAABAAET BCE CUTHasbl TOKa/HamNpsXKeHUsA, KOTopble N3MEHATCA C
(aHanor. Knemma 54) yactoToi bonee 1,6 KonebaHuii B ceKyHAay. YnpaBneHue BbINONHAETCA TOMbKO CUrHanom

6-36 Knemma X30/11, nocT. BpemeHun ¢unbTpa |0bpaTHOI CBA3M, KOTOPbIV M3MEHAETCA C YacToTol (CKopocTbio) MmeHee 1,6 .
6-46 Knemma X30/12, noct. BpemeHn ¢unbTpa | OUnbTp HUXKHMX YacTOT yiyullaeT XapakTeprCTKN YCTaHOBUBLLETOCA PeXxnma, HO BbI6op
35-46 Term. X48/2 Filter Time Constant CNLWKOM 6ONbLUIOW NOCTOAHHON BpeMeHN ¢unbTpa yXyALwaeT ArHaMUyecKune

xapakrepuctuku NMUA-perynatopa npouecca.

Ta6nuua 3.5 MapameTpbl, OTHOCAWMECA K PErynnpoBaHuio npouecca:

3.6.6.4 PacwmpeHnHbin NMUA-perynatop

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

3.6.7 BHyTpeHHee ynpasneHvie TOKOM B pexume VVCPIUs

Korga Tok aBuratena/MOMEHT NpeBblaeT NPefenbHbii KPYTAWNA MOMEHT, YCTaHOBNEHHbIN B 4-16 JJgueamesnbH.pexum ¢
02paHuy. MomeHmd, 4-17 [eHepamopH.pexum ¢ oepaHuy.momeHma v 4-18 [pedesn no MoKy, BKIOUAETCA BCTPOEHHDIIA
perynaTop npepenbHOro Toka.

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

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

MpeobpasoBaTenb YaCTOTbl MOXET YNPABAATbCA BPYUHYIO C NaHenn MectHoro ynpasneHus (LCP) nnm agnctaHUMOHHO yepes
aHanorosble 1 UM$pPOBble BXOAbI M MO NociefoBaTeNnbHON WnHe. Ecnn paspeweHo B napameTpax 0-40 KHonka [Hand on] Ha
LCP, 0-41 Knonka [Off] Ha MIY, 0-42 KHonka [Auto on] Ha MITY w 0-43 Knonka [Reset] Ha LCP, 3anyckaTb 1 OCTaHaBnvBaTb
npeobpasoBaTesib YaCTOTbl MOXXHO C MOMOLbo KHomnoK Ha LCP [Hand On] (PyuHoir nyck) u [Off] (Bbikn.). ABapuiiHan
CUrHanmu3auma MoXeT cbpacbiBaTbcA ¢ momoLllbto KHonku [Reset] (COpoc). Mocne HaxaTna kKHonku [Hand On] (PyyHoit nyck)
npeobpasoBaTesib YacTOTbl NMEPEXOANT B PEXUM PYUHOTO YNpaBheHWs 1 OTCIEXMBAET (MO YMONUYaHMIO) MECTHOE 3aflaHue,
KOTOpOe MOKHO YCTaHaB/MBaTb, NOMIb3YACb HAaBUraLMOHHbIMM KHOMKamu Ha LCP.
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Mocne HaxaTna kKHonku [Auto On] (ABTOMaTMUECKUI MYCK)
npeo6pa3oBaTesib YacTOTbl NMEPEXOAUT B aBTOMATUUECKNIA
pexnm 1 oTcnexmBaeT (N0 yMONYaHUIO) ANCTaHUMOHHOE
3afaHuve. B 3Tom pexume MOXHO ynpasnaTb
npeo6pa3oBaTesieM YacToTbl C MOMOLLbIO LGPOBbIX
BXOAOB 1 MO Pa3fINYHbIM NOCNe[0BaTENbHbIM KaHanam
ceasun (RS-485, USB nnn no gononHutenbHom
nepndoepuiiHon WwrHe). JononHuTenbHble CBeAeHNA O
nycKe, OCTaHOBE, U3MEHEHMUN CKOPOCTM, HAaCTPOMKax
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

AKTUBHOe 3afiaHue 1 peXxum KoHGUrypmpoBaHus

AKTUBHbIM MOXET 6bITb MECTHOE WS AUCTAHLMOHHOE
3afjaHuie.

MecTHoe 3apaH1e MOXHO BblOpaTb At MOCTOAHHOIO
MNCNONb30BaHMA C NOMOLLbIO 3HauYeHnA [2] MecmHoe B
napametpe 3-13 Mecmo 3adarus.

[nA NoCTOAHHOro NCNONb30BaHNA ANCTAHLUMOHHOIO
3aflaHnA ycTaHOBUTe 3HaueHwue [1] JucmaHyuoHHoe. Mpu
Bbl6ope [0] C8a3aHHOE PyyH/ABmo (Mo ymoOn4aHmio) Mecto
3a/laHNA 3aBUCUT OT BKIIIOUYEHHOTO PeEXUMa (Py4yHOro unm
aBTOMaTNYeCKOro).

P 1-05 P1-00
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
(PyuHou nyck) [Auto 3ajaHuA 3afjlaHune
On] (ABTOMaTHNuecKunin
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 KHOMKM MecTHOE MecTHOE
Bce kKHonku OncrtaHunoHHoe LOuncTtaHumoHHoe

&
Remote o 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 3afjlaHune

Tabnuua 3.6 YcnoBuA gnsa akTMBUPOBaHUA

MeCTHOrO/FIVICTaHLWIOHHOFO 3agaHunA

Map. 71-00 Pexxum KoHgpu2ypuposaHusa onpepenset
NCcnonb3yemMbli MPUHLMN YNPaBAeHUA NPUIOXeHnem

(T. e. perynMpoBaHme CKOpPOCTU, KPYTALLEro MOMeHTa 1nn
perynmpoBaHne TEXHONOMMYeCcKoro npouecca), ecim
BK/IOYEHO AMCTAHLMOHHOE 3aaaHue. Map. 7-05 KoHgue.
pexuma MecmHozo ynp. onpefensaet 1Ucrnosb3yembii
NPUHUMN yNpaBieHNa NpunoKeHneMm, eciv BKIOYEHO
MecTHoe 3agaHune. OQHO 13 HUX BKITIOUYEHO BCerga, Ho oba
3aflaHUA He MOryT ObITb aKTUBHbI OfHOBPEMEHHO.
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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 HanpsxeHue 0-10 B
(FC 301 n FC 302), nnbo HanpsaxxeHune ot -10 o +10 B

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

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

MNpepycraHoBneHHOe 3afjaHne

MNpepBapnTenbHO YCTAaHOBNEHHOE 3aflaHne, 3HaUYeHne
KOTOPOro MOXeT HaxoauTbcA B AmanasoHe ot -100 go
+100 % oT gnana3soHa 3agaHus. MNpeaycmoTpeH BbI6op
BOCbMI MpPefyCTaHOBMIEHHbIX 3afjaHuin yepes undpoBble
BXOJbl.

MmnynbcHoe 3apaHne

MmnynbcHoe 3agaHune, nocTynatoolee Ha knemmy 29 unm 33,
Bbl6paHHoOe B 5-13 Knemma 29, yugposoti 8xo0 vnn

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

Refmax

OnpepenseT 3aBUCMMOCTb MeXAy BXOAHbIM 3aAaHunem npu
100 % OT 3HauyeHWs NONHONM WKanbl (06bIyHO 10 B, 20 MA)
1 pesynbTupyowmm 3agaHmnem. MakcumanbHoe 3HauyeHne

3afjaHnA ycTaHaBnmBaeTca B 3-03 MakcumansHoe 3adaHue.

Refmin

OnpepgensaeT 3aBUCUMOCTb MeXy BXOAHbIM 3afaHunem npu
3HaueHun 0 % (06b1yHO 0 B, 0 MA, 4 MA) 1
pe3ynbTupylowum 3agaHnem. MuHumanbHoe 3HayeHne
3aflaHnA ycTaHaBnuBaeTca B 3-02 MuH. 3a0aHue.

MecTHOoe 3agaHue

MecTHOe 3aflaHne akTUBHO, Korga npeobpasoBaTesb
YacToTbl paboTaeT B peXXMMe Py4YHOro yrnpasfeHus nocne
Haxatua kHonku [Hand On] (PyuHoii nyck). Ana HacTpolikm
3aflaHNA UCMONb3ynTe KHOMKN HaBurauun [Al/[Y] n [<]/[>].
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OncTtaHUuMoHHOe 3afilaHue
Cuctema GopMMpPOBaHUA 3adaHVA A1A BblUNCIEHNA ONCTaHLUMOHHOrO 3aAaHunA nokKasaHa Ha PucyHok 3.13.

T T 3
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| . ‘ o
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© Ref./feedback Configurati d
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| A I ! ! Scale to
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[
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|
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\
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PucyHok 3.13 [iInctaHynoHHoe 3agaHne
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OuncTaHUMOHHOE 3alaHNe pacCYMTbiBaeTCA OAUNH pa3 ans

Ka)Koro MHTepBasna CKaHUPOBaHUA N U3HaYaJIbHO

CoAepXUT ABa BXOAALMX CUTHaNa 3ajaHusl.

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

3-04 ®yHKYuUA 3a0aHUA) RO YeTblpeX BblGpPaHHbIX
BHELWHNX 3afaHui, BKOYas niobble KoMOrHaumm
(onpepenaemble yctaHoBKow nap. 3-15 MicmoyHuk
3a0aHus 1, 3-16 icmoyHuk 3a0aHus 2
3-17 icmoyHuk 3a0aHus 3) n3 GUKCUPOBAHHbIX
npeaycTaHOBNEHHbIX 3agaHun (nap.
3-10 lNpedycmaHosneHHoe 3adaHue), NepemMeHHbIX
aHanoroBbiX 3ajaHuUi, NePeMEHHbIX ANCKPETHbIX
UMMYNbCHBIX 3afaHnin Ha UMGPOBbIX BXOAAX U
pasnnUHbIX 3aaHuiA, NOCTYNalLWmx No
nocnefoBaTeNbHOW WKHE, U3MEPEHHDBIX B
COOTBETCTBYOLUNX eAnHMLAX YNpaBieHuns
npeobpasosatenem yactotbl ([[u], [06/MuH], [H-m]
nT. 4.

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

[lBa TMNa 3apaHnA Ha BXxoAe CyMMMPYIOTCA MO crefytoLei
dopmyne: inctaHumoHHoe 3apaHue = X + X * Y / 100 %.
Ecnu oTHOCKTenbHOe 3ajaHne He UCMOosb3yeTcs,
Heob6xo4MMO YCTaHOBUTb AnA napameTpa 3-18 MicmoyHuk
OMH. MacwmabuposaHus 3a0aHus 3HauyeHue [0] He
ucnonb3yemcs, a anAa napametpa 3-14 [pedycmaHosn.
OmHocumesbHoe 3a0aHue — 3HauyeHune 0 %. O6e GpyHKUMM
— ysenuyeHue/yMeHbUweHUe 3d0aHUA N Gukcayus 3a0aHus
— MOTYT aKTUBMU3MPOBATbCA C MOMOLLbIO LIMPPOBbIX
BXOZOB NpeobpasoBaTena yactoTbl. OnncaHne GyHKUMN 1
napameTpoB MOXHO HalTu B Pykosodcmee no
npo2pammuposaHuro.

MacwTrabupoBaHve aHanoroBbIxX 3afaHnii ONUCbIBaeTCA
rpynnamu napametpos 6-1* AHanozoseili 8xo0 1 n 6-2*
AHasnozo8bIli 8x00 2, a MaclwTabpoBaHNe MMMYNbCHbIX
3aflaHu Ha UM$pPOBBIX BXOAAX — rPynnoi napameTpos
5-5*% ImnynecHeil 8xo00.

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

3.7.2 Tpepgennl 3agaHnA

CoueTaHue napameTtpoB 3-00 Juana3oH 3a0aHus, 3-02 MuH.
3a0aHue v 3-03 MakcumaneHoe 3ad0aHue onpeaenset
AONYCTMMbIN AManasoH AnA CyMMbl BCeX 3afaHui. JTa
CyMMa 3afiaHuiA Mpu Heo6XoANMOCTU UKCMpyeTCs.
3aBMCUMOCTb Mexay pe3ynbTUPYIWUM 3agaHnem (nocne
duKcaumm) n cymmon Bcex 3apaHniA 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
PucyHoK 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 3agaHue
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Ona napametpa 3-02 MuH. 3a0aHue Henb3s YCTaHOBUTb
3HaueHne meHblue, yem 0, ecnu gna 1-00 Pexum
KOHu2ypuposaHus He yCcTaHOBNeHO 3HaueHue [3] lpoyecc.
B 3TOM cnyyae 3aBUCMMOCTb MeXAy pe3yNbTUPYIoLWmnm
3agaHvem (nocne dukcaumm) n CyMMoN BCeX 3afjaHuin
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 npy napameTpe
1-00 Pexxum KoHgpu2ypuposaHus co 3HaueHuem [3] poyecc

3.7.3 MacwtabupoBaHue npeaBapuTesibHO
YCTaHOBJIEHHbIX 3aaHU 1 3aJaHuI
ANA WWHbI

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

3HaveHune [0] MuH - Makc: 0 % — 3afaHne paBHO
0 [ea. u3m.], roe MoXeT Mcnonb3oBaTbea noban
efvHuUa n3mepeHna (06/muH, m/c, 6ap 1 T. n.).
100 % — 3apaHMe paBHO MaKCMMasnbHOWM
abcontoTHoN BennuuHe (3-03 MakcumansHoe
3a0dHue), MMHMMasIbHOWM abCoNOTHOWN BeNMUYnHe
(3-02 MuH. 3a0aHue).

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

3apaHuve no WwyHe MaclwiTabupyeTtca no cnegyownm
npasunam:

. Korga napametp 3-00 Juana3oH 3adaHus nmeet
3HayeHuve [0] MuH - MakKc, 4To6bl MonyunTb
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 % — 3apgaHue
paBHo -Makc.; 100 % — 3agaHue paBHO Makc.

3.7.4 MacwTabupoBaHue 3aaHni n
curHanos OC Ha aHanorosom u
MUMMNYNbCHOM BXOJax

3apaHua 1 curHansl 06paTHOM CBA3M MacwTabumpyioTca ¢
aHanoroBbixX 1 LMppPOBbIX BXOLOB OAUHAKOBO.
EQVHCTBEHHBIM pa3nuumem ABNSAETCA TO, UTO 3aJaHusA Bbllle
WM HUXKe 3aaHHbIX MUHMMAJIbHBIX Y1 MAaKCUMaNbHbIX
«KOHEYHbIX ToueK» (P1 1 P2 Ha PucyHok 3.17) dukcupytotcs,
a curHan obpaTHOW CBA3M BbILIE WSV HMXKE STUX TOUEK He
dukcnpyetca.

Resource output 2
(RPM) §
<
o
o
sl
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 curdanos 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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3.7.5 30Ha HeuyBCTBUTENIBHOCTU OKONO
Hyns

B HekoTOpbIx cnyyasx 3agaHue (a n3pegka M cuUrHan
obpaTHoOI CBA3M) AOMKHO MMETb 30HY HEUYBCTBUTENBHOCTU
OKOJI0 HyNeBOI TOUKM (UTOObI 06eCneunTb OCTaHOB
MalUMHbI, KOra 3afaHne HaxOAWUTCA KOKOJIO HyNs»).

YTo6bl BBECTU B AEACTBME 30HY HEUYBCTBUTENBHOCTU 1
YyCTaHOBUTb ee pasmep, Heo6XoAMMO NPUMEHUTb
cnepylole HaCcTpOMKK:
° 3HayeHne NMbo MUHUMaNbHOro, NMbo
MaKCMMasbHOro 3aflaHusi [OMMKHO ObITb PaBHO
Hynto. ViHbimmn cnosamu, P1 nnu P2 gonxHbl
HaxoauTbcA Ha ocn X Ha PucyHok 3.19.

. Mpu 3TomM 06e TouKK, onpegensiowme Kpusyio
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 HeuyBCTBUTENbHOCTMN

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-MbO 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 npwm
YCNOBUU, YTO KOHEeYHasA Touka P2 HaxoauTca B KBagpaHTe 1
wnn 4.

MG33BF50
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Ha PucyHok 3.21 nokasaHo, Kak GbuUKcMpyeTca BXoA 3afaHuA ¢ npegenamuy, nexalyiMn BHYTpY nHTepBana oT MuH. go Makc.

Farametri generall de
referintd:

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

Max

Refarintd maximd: 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 REM 030/1(0 o) 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 so
100,0% {500 RPM) concordantd 0,0% (0 RPM)
cu relerinka min max, 100,0% (500 RPM)
dind o vitezE. 1! )
Randid moart3
RIEM
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
LimiteazA punctul de set. viterd
in lunck. de vileza min max !
PID Motor‘
\ Gama:
Control
molor =] -200 RPM > Motar
+200 RPM

PucyHok 3.21 lMonoxutenbHoe 3agaHne C 30HOI HeYyBCTBUTENbHOCTY, LdpPOBOI BXOA ANA 3anycKa peBepca

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



Danfits
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Ha PucyHok 3.22 nokasaHo, Kak BXOf 3afjlaHus C Npefenamu, Haxodawmmnca BHe npegenos -Makc. — +Makc.,, dukcrpyeT Ha
BXOZAX HVPKHUI 1 BEPXHUI Npefenbl nepeq npubaBneHnem K Tekyliemy 3afaHuto. Ha PucyHok 3.22 Takxe NMokKasaHo, Ka
Tekyllee 3afaHve GUKcMpyeTcs Ha 3HauyeHus -Makc. — +Makc. nocpefCcTBOM anropmTMa 3afaHus.

130BA100.12 Parametri generali de Paramctrii gcncrali ai
referinta: @ motorului:
Lameniu de ref.: - Max - Max imitat la: -2010%- +200% Dircelie du rol. rmolor:Ambele directii

(-1000 RPM- +1000 RFM)

Limita Inferloard a vitezel do rotatie
a molarului: O RPM

LirmiLa suporivard a vilezei doe
rotatie a moetarului: 200 REFM

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

Intrare analog. 53 —p
Ref. scizutd 0 RPM _’®_’Refer|r|§a ext. et AIgOI.'ItI'r: de Limitat |a:
Rel. fnalld 500 RPM Garng: referinta OOV~ +100%
" = Tens. redusi 1V 0,0% (O RPM) -EQ0 RPFM- +500 RPM
Referinta ext. lens. ndicatd 10V 150,0% (750 RPM)
Absolul
O RPM 1V = Y
Sursa ext. 1 ——
750 RPM 10V Referint "4
Gami: S
Q,0% {0 RPM) Relerinta oske scaluld in Gama:
&7a = . a;
150,0% {750 RPM) cencardants b,0 /‘u(n RPM)
cu relerinla rmax, dand 100,0% (500 RPM)
o VIitezE, !
Gancld moarla
7504 \ 4

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, LdpoBOI BXoA ANA 3anycka pesepca. MpaBuna dukcauyum
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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 (100,0%0)

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

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

Rof. inalld +500 RPM N | Gama: referinta
-100,0% (-1000 RPM)
+100,0% (+1000 RPM)

Tens. redusd 1V
Tens. ridicatd 10V

Referinta ext.

Absolul

-500 RPM -10V
+500 RPM 10V

A 4
Referint3

Sursa ext. 1

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

-50,0% (-500 RPM}

Gama:

-2000 RPM- 100,0% ( 1000 RIFM)
+50,0% (+500 RPM ( :
n ¢ } +2000 RPM) +100,0% (+1000 RFM)
Limitat la:
-100%- 1 100% Scalid 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 cu 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 OTPULLATE/IbHOrO A0 MONOXUTENbHOro 3Ha4YeHMA C 30HOWN HeYyBCTBUTENIbHOCTU, 3HAK
onpepensAeT HanpasneHue, ot -Makc. o +Makc.
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Ocob6eHHOCTN n3genusa

PyKOBOACTBO no NPOeKTNpoBaHuio

4 OcobeHHOCTU n3penus

4.1 ABTOMaTnueckune pabouvie GyHKUNN

3TN GYHKLMUM aKTUBHbI Cpasy nocie BKIOUYeHns
npeobpasosatensi YactoTbl. OHY He TpebyioT
NPOrpaMMVPOBAHKA UAN HACTPOWKIN. YUeT Hanuums STux
GYHKLMIA MOXET NMOMOYb NPV ONTUMMU3ALNU KOHCTPYKLMM
CUCTEeMbI, @ TaKKe, BO3MOXKHO, UCKMIOUNTL BBEAeHne
N36bITOYHBIX KOMMOHEHTOB N GYHKLMOHANA.

B npeobpasoBatenie YacTOTbl UMEETCA PAL BCTPOEHHbIX
3aLlMTHBbIX QYHKLMIA, KOTOpbIE 3aLiMLIalT cam
npeobpasoBatesib U NPUBOAMMbIA UM [BUraTesb.

4.1.1 3awmTa OT KOPOTKOro 3aMblKaHUA

Osuratenb (mexdasHoe)

Mpeobpa3oBaTenb YacTOTbl MMEET 3aLUTY OT KOPOTKOIO
3aMblKaHWA Ha CTOPOHe [ABWraTess, OCHOBaHHYIO Ha
M3MepeHnN ToKa B Kaxkaon u3 Tpex da3 gsuratens uim B
Lienun NOCTOAHHOTO ToKa. KopoTkoe 3amblkaHue Mexay
LBYMA BbIXOAHbIMY a3aMu NPUBOAUT K Neperpyske
MHBEPTOpa Mo TOKy. MIHBepTOp OTK/oUaeTcs, Korga ToK
KOPOTKOrO 3aMblKaHVsA MPeBbILIAET AOMNYCTUMOE 3HaYeHne
(aBapuUHbIA curHan 16 — OTKOYeHKe ¢ 6IOKNPOBKOIN).

CtopoHa cetun

MpaBunbHO paboTatownini NpeobpasoBaTenb YacToTh
OrPaHNuYMBaAET TOK, KOTOPbI/ OH MOTPEONAET N3 UCTOYHUKA
nuTaHuA. TeM He MeHee, ANA 3aLlMTbl Ha Cly4Yall NONOMKM
KOMTMOHeHTa BHYTpY Npeobpa3oBaTtensa YacToTbl
(HeMcnNpaBHOCTb NEPBOW KaTeropumn) pekomeHgyeTca
NCMoNb30BaTb NPefoXPaHUTeNn U/nm aBToMaTnyeckme
BbIK/IOYATENIN CO CTOPOHbI NMUTaHUA. [loNoNHUTENbHYIO
nHoopmaumio cm. B 21asa 9.3 [ModkoyeHue cemu.

YBE/IOMJIEHU.

3710 TpebGoBaHMe ABNAeTCA 06A3aTeNIbHbIM 1A
ob6ecneyeHus cooretcTBus IEC 60364 npu
ceptudukauum CE nnu coorsetrcteusa NEC 2009 npu
ceptudukauum UL.

Topmo3Hon pesncrop
MpeobpasoBaTenb 4acTOTbl 3alUULLEH OT KOPOTKOIO
3aMblKaHVA B TOPMO3HOM pe3ncTope.

PaspgeneHue Harpysku

[nA 3aWwmThbl WNHBI NOCTOAHHOIO TOKa OT KOPOTKUX
3aMblKaHUI, a Nnpeobpa3oBaTenell YacToTbl — OT
neperpysku, yCTaHoBMTE NPeAOXPaHNTENN NOCTOAHHOIO
TOKa MociefoBaTeNlbHO Ha KieMmax pasgeneHusa Harpysku
BCEX MOAK/OYEHHbIX 6/10KOB. [JONOAHNTENbHYIO
nHdopmaumio cm. B 21asa 9.6.3 PazdeneHue Hazpy3Ku.

4.1.2 3awmTa OT NpeBbIWEHNA HANPAXKEHNA

MpeBbllweHne HanpsAXeHUs, co3jlaBaemMoe ABUraTesiem
HanpskeHvie B MpOMEeXYTOUHOW Lieny yBennunBaeTcs,
Korga ABuratefib NepexoauT B reHepaToOPHbIN Pexum. 3To
NPOVCXOAUT B ClefytoWwmx ClyyasnXx.

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

. B npouecce 3ameaneHuna (ymeHblUeHNA CKOPOCTL)
npy 60NbWOM MOMEHTe UHepLUK, HU3KOM TPeHUN
N CSIMIKOM Masio BPeMeHW ANA 3amefieHns, YTo
HelOCTaTOUYHO AN1A paccenBaHWA Hepruv B BUAe
notepb B npeobpasoBaTtene YacToTbl, ABUraTENe 1
yCTaHOBKe.

. HeBepHaﬂ HaCTpOI;IKa KOMNeHCaUunn CKonbxXeHnaAa
MOXET NPUBECTN K NMOBbILLUEHNIO HaNPAXEHNA B
uenny NoCTOAHHOIo TOKa.

. MpoTtneo-3[C npu pabote ABuratena c
NOCTOAHHbIMM MarHuTamu. Mpu Boibere Ha
6onblunx obopoTax npotnso-d4C oT aBuratens c
MOCTOAHHbBIMY MarHuTamMmm NoTeHUManbHO MOXeT
NPeBbICUTb MAaKCUManbHO JONYCTMMOe
HanpsKeHVe npeobpa3oBaTens YyacToTbl, YTO
MOXET CTaTb NPUYMHON NOAOMKHM. 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/mMuH,
1-25 HomuHaneHas ckopocme 0guzamens v
1-39 Yucnio nontocos dguzamens.

YBE/IOMJIEHU

Bo n36exaHue pa3roHa ABuratens Ao CIMWKOM 60bLMX
cKopocTel (Hanpumep, BCneacTsue YpesmepHoro
camoBpalleHNa) Heo6Xo[MMO OCHaCTUTb
npeo6pasoBaTtesnb YacTOTbl TOPMO3HbIM PE3LCTOPOM.

KoHTponb nepeHanpsaXeHna MOXeT OCyLLeCTBAATLCA C
nomoLbio GyHKLUUK TopMoxkeHna (2-10 OyHkyua
MOpMOXXeHUA) U/VNn C NOMOLLbIO GYHKLMN KOHTPOSA
nepeHanpsxeHus (2-17 KoHmposne nepeHanpsaxeHus).

DYHKUUN TOPMOXKEHNS

MoaknounTe TOPMO3HOW Pe3nCTOp ANA paccesHus
N36bITOYHON SHEPrn TopmoXxeHus. MogknoveHve
TOPMO3HOro pe3ncTopa No3BosiAeT paboTaTb Npu GonblemM
Hanps>KeHnn B LNy NOCTOSHHOIO TOKa B npovecce
TOPMOXEHUS.

MG33BF50
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OnAa ynyyweHus TopMoXxkeHUs 6e3 UCnosib3oBaHuA
TOPMO3HbIX PE3NCTOPOB MOXET MOXET ObITb BblOpaH
PEXMUM TOPMOXKEHWSA NepemMeHHbIM TOKOM. ITa GyHKLMsA
CNYXKUT ANA PEerynvpoBKY MOBbILLEHHOrO HaMarHM4YMBaHNA
aBuratens npu pabote B pexrMe reHepatopa. JTa
bYHKUMA NO3BONAET YNYUWNTb KOHTPOSb NEPEHANPsKEHUs.
MoBblWweHWe 3neKTponoTepb B ABUraTene no3BosseT
¢byHKUMM OVC NOBbICUTL KPYTALUIA MOMEHT TOPMOXKEHUS
6e3 npeBbllleHNA Npefena Hanps>KeHus.

YBE/IOMJIEHU.

TopmoXKeHne nepemMmeHHbIM TOKOM He Tak 3¢ deKTUBHO,
KaK TOPMO’KeHMe C NOMOLLbIO pe3ncTopa.

KoHTponb nepeHanpsxeHusa (OVQC)

Pexxnum KoHTpona nepeHanpsaxeHna (OVC) ymeHbluaeT
OMacHOCTb OTKJIIOYEHWA Npeobpa3oBaTena YacToTbl Npu
nepeHanps>KeHnumn B Lienn NoCTOAHHOro ToKa. 310
[OCTUraeTcA aBTOMATUYECKUM YBEIYEHNEM ANNTENbHOCTN
3amepnieHuns.

YBE/IOMJIEHU.

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

(Flux OL n Flux CL) ana pBuraTenei ¢ NOCTOAHHbIMUN
MarHuTamu.

YBEJOMJIEHU

I'IpV| NPpUMeHeHnn C NoAbEeMHbIMN MeXaHU3MamMmmn
BKNIOYaTb KOHTPOJIb NepeHanpAXeHNA He HYXKHO.

4.1.3 Ob6HapyxeHune obpbiBa dasbl
ABuraTens

OyHKumA obpbiBa dasbl asuratens (4-58 OyHkyua npu
06peige ¢asvl 08uzamess) BKIOUYEHA MO YMOIYaHUIO, YTOObI
npefoTBpaTUTL MOBPEXAeHNe ABuraTena B cyyae obpbiBa
dasbl ABuratenda. Hactpowika no ymonuyaHuio — 1000 mc, HO
€e MOXXHO VN3MEHWTb, YTOObl YCKOPUTb OOHapy»KeHue.

4.1.4 O6HapyxeHne acummeTpun a3 cetn

PaboTa npu 3HauYMTENbHOM aCUMMETPUN CETU CHUMXAeT
CpoK cny»Obl aBuratens. Ycnosua paboTbl cumTaloTca
XKeCTKMMK, ecin ABUraTenb NOCTOAHHO paboTaeT npu
Harpyske, 6n13Kkon K HoMHanbHO. o ymonuyaHuio, B
cnyyae aCUMMETPUX CeTV NPOUCXOAUT OTKIIoYeHre
npeobpasoatensa yactoTbl (14-12 QyHkyus npu
acummempuu cemu).

4.1.5 KommyTauua Ha Bbixofe

JonyckaeTca gobaBneHvie nepeksoyaTens Ha BbIXxoae
MeXay ABuratesiem u npeobpasoBartesiem yactoTbl. MoxeT
NosIBUTBbCS COOBOLLEHME O HEUCMPABHOCTW. BkniounTe
NnoJxBaT BPALLAOLWEroCA 3NeKTpoaBUraTens.

4.1.6 3awmTa OT neperpysKkm

MNpepen KpyTAlero mMoMmeHTa

OyHKUMA Npegena KpyTALEro MOMeHTa 3aluiaeT
ABUraTenb OoT Neperpysky He3aBUCUMO OT CKOPOCTH
BpaleHus. MNpegen KpyTALWEro MOMeHTa yCTaHaBNMBAETCA
B napameTpe 4-16 [JgueamesbH.pexum ¢ 02paHuy. MOMeHma
n/vnun 4-17 FeHepamopH.pexum ¢ 02paHu4.mMmomeHmd, a
Bpema JO Mogaun npegynpexaeHnsa o NpPeBbIeHN
KpYTSALLErOo MOMEHTa YCTaHaBNUBaeTcs B 14-25 3adepxka
OMK/II0Y.NpU nped. MoOMeHme.

MNpepen no Toky

MpenenbHbIn TOK ycTaHaBnNMBaeTcs B 4-18 [Ipeden no Moky,
a Bpems [0 OTK/UYeHMs npeobpa3oBaTesis YacToTbl
ycTaHaBnuBaeTcs B 14-24 3a0px. omk/. npu npo. moke.

Mpepen ckopoctn

MuHMManbHbIN Npeaen ckopoctn (4-11 HuxH.npeden
ckop.0gueamensa[o6/muH] nan 4-12 HuxHuli npeden
ckopocmu 0suzamens [[y]) NO3BONAET OrpaHNYUTbL
AMnana3oH pabounx ckopocTei, Hanpumep npegenamm ot
30 pgo 50/60 Tu.

MakcumanbHbIi npegen ckopoctu (4-13 BepxH.npeden
ckop.0gueamens [06/MuH] unun 4-19 Makc. 8bixo0Has
yacmoma orpaHuYMBaeT MaKCMMaJbHYI0 CKOPOCTb Ha
BbIXoZe, KOTOpYlo MOXeT obecneunTb NpeobpasoBaTtenb
YacToTbl.

3TP

OTP — 370 aneKTpoHHaA GYHKLMA, KOTopas Ha OCHOBe

BHYTPEHHUX U3MEPEHU UMUTUPYET bMeTanmyeckoe

pene. Ta XxapaKTepucTMKa NpeacTaBneHa B PUCYHOK 4.1.

Mpenen HanpsxeHus

Mpv AOCTMMKEHMM annapaTHO 3aaHHOMO YPOBHSA
HanpPs>KeHVs NHBEPTOP OTKIOYAETCA ANS 3amnTh
TPaH3UCTOPOB U KOHAEHCAaTOPOB MPOMEXYTOUHOW Lienu.

Meperpes

MpeobpasoBaTesib YacTOTbl COAEPKUT BCTPOEHHbIE JATUUKU
TemnepaTtypbl U HEMeLNEHHO pearupyeT Ha Kputuyeckume
3HayeHMA B COOTBETCTBUM C annapaTHO 3aKOAUPOBAHHbIMU
npegenamm.
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4.1.7 3awmTa oT 6NOKNPOBKN poTOopa

Bo3moxHbl cuTyauum, Korga potop 6nokmpyetca
BC/IEACTBME YPE3MEPHON Harpy3Ku Unm no Apyrum
npuYHam (13-3a NOALWMUMNHNKA UM GTOKMPOBKN CUCTEMON).
DTO BbI3bIBAET NeperpeB 06MoOTKM aBuratens (ans
COOTBETCTBYIOLLErO OXJIaXXaeHna Heobxoanmo csoboaHoe
BpalleHne potopa). MNpeobpaszoBaTesib YaCTOTbl CNOCOOEH
06HapYXUTb CUTyauunto BNOKMPOBKM POTOpa C MOMOLLbIO
perynatopa no MarHUTHOMY MOTOKY C 06paTHOW CBA3bIO 1
dyHKUMM VWCPYS ang aBuratenein ¢ NOCTOAHHbIMM
MarHutamm (30-22 Locked Rotor Protection).

4.1.8 ABTOMATUUYECKOE CHUMKEHue
HOMWHANbHbBIX NAapPaMeTPOB

Mpeobpa3zoBaTenb YacTOTbl HEMPEPbLIBHO NPOBEpPSAET
KpUTUYECKNe YPOBHU:

. KpuTnueckn BbICOKyO TemnepaTypy Ha nnate
ynpasneHvusa uiv paguatope

. BblCOKyto Harpy3ky Ha ABuratesnb

. MNoBblleHHOEe HanpsXXeHne B Lenu NoCTOAHHOro
TOKa

. HwxH1 npegen ckopocTu

Mpy o6HapyXeHNV KPUTUYECKOrO YPOBHS
npeobpa3oBaTenib YacTOTbl PEryNMpYeT YacToTy
KoMmyTaumun. [Mpn KpUTUYECKN BbICOKUX BHYTPEHHUX
TemnepaTtypax YU HU3KOW CKOPOCTU ABuraTens
npeobpa3oBaTteny YacToTbl TakKe MOTYT NPUHYANTENbHO
nepeKnioYnMTb MeTo KoMMyTaumm Ha SFAVM.

YBENJOMJIEHU

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

4.1.9 ABTOMaTMyeckas onTUMmM3aums
SHepronoTpebneHns

B pexnme aBTOMaTUYECKON ONTUMM3ALNN
3HepronoTpebneHuns (AOJ) npeobpazoBaTesib YacTOTbI
HernpepbIBHO OTCNEXMBAET Harpy3Ky Ha ABuratesib U
perynvpyeT BbIXOAHOE HanpsKeHue Ana JOCTUXKEHUA
MakcManbHol 3bdekTnBHOCTU. Mpn HebonbLWwon Harpyske
HanpsXeHre NMOHWXKAeTCA 1 TOK ABUraTens CTaHOBUTCSA
MUHUManbHbIM. KM aBvratena nosblwaeTcA, Harpes
YMeHblUaeTCA, ABUratesib paboTaet Tuwe. BoibrpaTtb
Kpusyio B/I'y He TpebyeTcs, Tak Kak npeobpasosaresnb
YacTOTbl aBTOMATUYECKN PErynnpyeT HanpskeHue
asuratens.

4.1.10 AsTOMaTnyeckaa mogynauna
4acTOTbl KOMMyTaL N

MpeobpasoBatenib YacTOTbl FrEHEPUPYET KOPOTKME
3NeKTpUYeCcKme NMNynbebl U GoOpMUpPYET BOSIHY
nepemMeHHoro Toka. CKOpoCTb, C KOTOPOW MPOXOoAAT 3Tn
VMMYNbCbl, HAa3blBAaeTCA Hecyllen YyactoTon. Huskas
HecyLlwada YyactoTa (Manasa NeprognyHoOCTb MMMYJSIbCOB)
BbI3blBaeT WYM B ABUraTene, MO3TOMY NpeanoyTUTeNIbHO
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 obecneunTb oYeHb BbICTPYIO
KOMMYTaLmio.

ABTOMaTMYeCKaa MOAYNALMA YacTOTbl KOMMYTaLMK
aBTOMAaTUYECKN PerynmpyeT 3T XapakTepucTUKy,
obecrneunBan MakCUMasbHO BO3MOXHYIO HeCyLLyto 4acToTy
6e3 neperpesa npeobpasoBartens yacToTbl. bnarogaps
perynupyemMoi BbICOKOI Hecyllein YyactoTe Wwym oT paboTbl
ABUraTena Npu HU3KMX CKOPOCTAX YMeHbLUaeTCA (B 3TuX
peXrMax yMeHblUeHWe CNbILMMOro WyMa Hanbonee
Ba’KHO), B TO »Ke BpemsA npu HeobXxoauMoCTy Ha ABuratesnb
BblJAETCA MONHaA BbIXOAHAA MOLLHOCTb.

4.1.11 CHUXeHMe HOMUHANbHbIX
napamMmeTpoB MpU BbICOKOW HecyLlen
yacTtoTe

Mpeobpa3oBaTtesib YacTOTbl paccUNTaH Ha HerMpepbIBHYO
paboTy Npv MONHOWN Harpy3Ke C HECYLUMMU YacToTaMmn OT
3,0 po 4,5 kl'y. Hecywas yactota Bbiwe 4,5 Kl'y npnBoanT K
MoBbILEHHOMY Tenioobpa3oBaHuIo B NpeobpasosaTene
YacToTbl U TPebyeT NOHWKEHNA BbIXOLHOIO TOKa.

B npeobpasoBaTene 4acToTbl peann3oBaHa aBToOMaTMyecKan
byHKUMA ynpaBneHua Hecyllei 4acToTon B 3aBUCMMOCTU
OT Harpysku. 3Ta ¢yHKUMA obecneymBaeT NPenMyLLEeCcTBO
rojaun Ha ABUraTeslb HaCTOJIbKO BbICOKOIN Hecyluei
4acTOTbl, HACKOMbKO 3TO AOMYCKAETCA Harpy3Kowu.
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4.1.12 XapakTepucTuUKn npu KonebaHunsx
MOLLHOCTU

MpeobpasoBaTesib YacTOTbl YCTONUYUB K KonebaHmsaM B
NMTaloLWEN CETH, TaKUM KaK BPOCK/ HaNpsKeHUs,
BPEMEHHbIE MCYE3HOBEHWA MUTAHWSA, KOPOTKME NajeHuns
WM BCNNECKN HanpsikeHus. NpeobpasoBatenb YacToThl
aBTOMATUYECKN KOMMEHCUPYET OTKIIOHEHUSI BXOOHbBIX
HanpskeHn Ha £10 % oT HoMKHana, obecneunsas
MosiHble HOMUHaNbHblE MOLHOCTb U KPYTALLMIA MOMEHT
asuratens. Ecnm BblbpaH aBTOMaTUyecKuii nepesanyck,
rnocnie BpEMEHHOW NOTepy HanpsXXeHus npeobpasoBaTenb
YacToTbl aBTOMATUYECKM BKIoYaeTcs. A npu nogxsate
BpallatoLlerocs gBuraTtens npeobpasoBaTesib YacToTbl
CUHXPOHM3UPYETCA C BpalleHVeM Buratens nepeg
BKJIOUEHMEM.

4.1.13 lNopaBneHne pe3oHaHca

BbICOKOYACTOTHbBIN pe30HaHC B ABUraTene MOXHO
YCTpaHUTb nyTem AemndupoBaHua pe3oHaHca. [JocTynHbl
aBTOMaTMyeckoe aemndurpoBaHne 1 gemndrpoBaHmne
BbIGPAHHOWN BPYYHYIO YacTOTbI.

4.1.14 BeHTnATOPbI C yNnpaBneHMem no
Temnepartype

BHYTpeHHME BEHTUNIATOPbI OXNAXKAEHWS YNPABAAOTCA NO
Temnepatype, onpeaensiemoin Aatumkammn B
npeob6pasoBaTesie YacToTbl. [pn paboTe ¢ HU3KOM
HarpysKoMn, B peXmme OXnAaHUA UK pe3epsa
oxnaxgalLye BEHTUIATOPbI YacTO HE BPALLAlOTCs. ITO
YMEHbLIAET WYyM, NOBbIIAET 3PHGEKTUBHOCTL 1 NPOANEBaAET
CPOK CNy>6bl BEHTUAIATOPA.

4.1.15 CootBeTctBUE TpeboBaHMAM IMC

OneKTPOMarHWTHbIe MOMEXU WM PafNoYacTOTHble MOMeXu
(B cnyvae yacToT paguopmnanasoHa) — 3TO NMOMeXxM,
KOTOpble MOTYT MOBUATL Ha PaboTy 3neKTpruecKux Lenen
B CBA3U C SNEKTPOMArHUTHOM MHAYKUUEN 1n
SNEKTPOMArHUTHLIM U3NTyYEHMEM U3 BHELLUHErO UCTOYHKMKA.
MpeobpasoBaTenb YacTOTbl PacCUMTaH Ha BbIMOSIHEHWE
TpeboBaHuMi K cTaHaapTy no SMC usgenuii ana asuratenei
IEC 61800-3, a TakKe TpebOBaHUi I eBPONeNcKoro
craHpapta EN 55011. Yto6bl 06ecneuntb cOOTBETCTBUE
TpeboBaHMAM K 3alyuTe OT n3nyyeHuin ctaHgapTta EN 55011
Kabenb nopknoyeHns ABuUraTens AomkeH 6biTb
3KPaHVPOBaH 1 Hajanexalmnm obpa3om 3agenaH.
MoppobHee o xapakTepurcTmkax IMC cm.

enasa 5.2.1 Pesynemamel ucneimaruti SMC.

4.1.16 TanbBaHMYeCKasa pa3BA3Ka KMnemm
ynpasneHua

Takas M30nALUUA COOTBETCTBYET XKECTKUM TpeboBaHNAM
PELV (3awmTHOE CBEPXHM3KOE HaMPsXKeHMe) K N30nALnN.
DTO 03HAYAET, YTO CXEMbl KOHTPOJINIEPA MOMHOCTBIO
3alMLLEHDI OT BXOAHbIX TOKOB. [1N1A KNeMM BbIXOAHbIX pene
TpebyeTca oTAeNnbHOE 3a3emneHue. Takas nsonauns
COOTBETCTBYET XeCTKUM TpeboBaHuamM PELV (3awutHoe
CBEPXHU3KOE HaMNpPSKeHNe) K 130naumm.

lanbBaHMuyecKan pa3BA3Kka obecrneyrBaeTca cneayoWwymm
KOMTMOHeHTaMu:

. NCTOYHUK NUTaHUA, BKIIOYaA pPa3BA3KY CUrHanoB

. Apansepsbl IGBT, 3anyckatowme TpaHcdopmaTopbl
1 onTtonapbl

. [aTUMKM BbIXOLHOTO TOKa Ha addekTe Xonna

4.2 OyHKUMW AnA Nosib30BaTeNbCKMX
NPUMeHeHNI

3To camble pacnpocTpaHeHHble GYHKLUMK, UCMONb30BaHve
KOTOPbIX MPOrpamMmmMupyeTcs B npeobpasoBartene YyacToTbl
ANA YNYULWEHVS XapaKTePUCTUK cuctembl. OHU TpebyioT
NV MUHUMANbHOTO NPOTrPAMMMPOBAHNA UK HACTPOWKN.
YueT Hanmuma 3Tx GYHKLUIA MOXKET NOMOYb Npu
ONTMMM3aLMN MPOEKTa CUCTEMDI, @ TaKKe, BO3MOXHO,
UCKNIOUUTb BBEAEHWE N36bITOUHBIX KOMMOHEHTOB MK
dyHKUMOHana. Moapo6Hbie MHCTPYKLUM MO BKIIOYEHUIO
3TUX GYHKUMIA CM. B Pyko8odcmee no npo2pammupo8aHuio
KOHKPETHOro YCTPOMCTBA.

4.2.1 ABTOMaTMyecKas agantauusA
aBuratens

ABTOMaTHuecKan agantauua gsuratens (AAL)
npencTaBnsaeT coboi aBTOMaTMUeCKyto npoleaypy, B xofe
KOTOPOW U3MEPAIOTCA INEKTPUYECKNE XapaKTEPUCTUKM
asuratena. B xoge AA[l ctponTca TouHaa mogenb
3MEKTPOHHbBIX MPOLIEeCCOB B ABUraTesie. OTO NO3BONAET
npeo6pa3oBaTesilo YacToOTbl paccynTaTb ONTMMasbHble
npoussogutenbHoctb 1 KMNA gna gsuratens. BoinonHeHne
npoueaypbl AALl Takke Makcummnsnpyet addekT GyHKLuUn
aBTOMaTNYECKON OMNTUMM3aLMN SHEPTUN B
npeo6pasoBaTenie yactoTbl. AAL] BbiNonHseTcs 6e3
BpaLleHNs gBuraTtens n 6e3 oTcoefuHEHMA ABuraTensa ot
HarpysKu.
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4.2.2 TennoBasA 3awWmTa Auratens

Tennosas 3aluTa ABUraTensa MoOXeT ObiTb obecneyeHa
Tpemsa cnocobamu.

. Yepes HenocpefcTBeHHOE M3MepEeHNe
TemnepaTypbl C NMOMOLLbIO OAHOTO U3 ClefyoLwmnx
nprnbopos:

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

- PT100 unn PT1000 B o6MOTKax
ABuratensa v NogWnnHuKax asurartens,
NOAKIIIOYEHHDI K NjiaTe BBOAA AATUMKOB
MCB 114

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

. C NOMOLLbID MEXAHNYECKOTO TEPMOBbIKITIOUATENS
(tvna Klixon) Ha undposom Bxoge

. MocpeacTBOM BCTPOEHHOIO 31EKTPOHHOMO
Tennosoro pene (3TP)

OTP BbluMCnAeT TemnepaTypy ABUraTensa C MOMOLLbIO
N3MepeHUs TOKa, YacToTbl 1 BPeMeHU paboTbl.
MpeobpasoBaTesib YacToTbl OTOOPaXKaeT TenIoByo
HarpysKy Ha ABuraTenb B NPOLIEHTaX U MOXeT BblaBaTb
npenynpexaeHve nNpy JOCTUXKEHUN 3aAaHHON NPOrpaMMHO
BENNUYUHBI NeperpysKu.

Mporpammunpyemble BapuaHTbl AEACTBMIA NPU Neperpyske
No3BONAT NPeobpa3oBaTeNo YacToOTbl OCTaHaBMBaTb
[Buratesib, yMeHbLUaTb BbIXOAHYIO MOLWHOCTb UAN He
pearnpoBaTb Ha 3TO COCTOAHME. [laxke Npu HU3KMX
CKOPOCTAX Npeobpa3oBaTesib YaCTOTbl COOTBETCTBYET
TpeboBaHMAM Knacca 20 cTaHaapTa no neperpyske
aneKkTpoasuratenen 12t.
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PucyHok 4.1 Xapakrepuctuku TP

Ha ocn X nokasaHo cooTHoLeHne MeXay lgeur. 1
HOMMWHanNbHbIM 3HaYeHNeM lgsur.. MO O0Cn Y nokasaHo Bpems
B CeKyHAax nepep cpabaTbiBaHvem ITP, oTKIOUaoLWmm
npeobpasoBaTesib YacToTbl. Ha KprBbIX MOKa3aHa
XapaKkTepHasa HOMVHaNbHaA CKOPOCTb: BABOe Gonblue
HOMWHaNbHOM CKOPOCTU 1 0,2 OT HOMUHaIbHOW CKOPOCTH.
Mpw HK3KoW ckopocTn dyHKumAa TP cpabaTbiBaeT npu
6onee HM3KOW TemmnepaType B CBA3U C MEHbLUNM
oxnaxgeHnem fasuratenda. Takum obpasom geuraTenb
3alMLLeH OT neperpesa Ja)e Ha Masion CKOPOCTWU.
®OyHKumA TP BblumcnaeT TemnepaTypy ABuraTensa Ha
OoCHOBe $aKTMUeCKOro ToKa 1 CKOpocTw. BbluncneHHas
TemnepaTtypa oTobpaxaeTca Kak napameTp AnsA YTeHWs B
16-18 Tennogasa Hazpy3ka dgueamerns.

Ona peuratenen EX-e, ncnonbsyembix B 30Hax ATEX,
numeeTca cneymnanbHas Bepcua ITP. 31a dyHKUUA
No3BONAeT 3afaTb ONpefeneHHYI0 KPMBYIO ANA 3anThl
asuratens Ex-e. Mopgpo6Hoe onvcaHve npoueaypsl
HaCcTpoOWKM NpuBeaeHo B Pykogoocmee no
npo2pammupo8aHuio.

4.2.3 lNponagaHve HanpaxeHnA

Mpy nponagaHun HanpsaXeHUa ceTn nNpeobpasoBaTenb
yacToTbl NpoAomKaeT paboTaTb, MOKa HamnpsKeHne
NPOMEXYTOUYHON Lenu He CHU3UTCA A0 MUHMMASIBHOMO
YPOBHS, NPV KOTOPOM NPOUNCXOAMNT BbIKNIOUEHNE
npeobpasoBaTesia; 0ObIYHO HANPAXKEHME OTKNIOYEHMS Ha
15 % HWXKe MUHUMAsbHO [ONYCTUMOrO HanpAXeHuA
NMTaHKA, Ha KOTOPOe paccumTaH npeobpasosaTtensb.
MpofomKknTenbHOCTb PaboTbl NpeobpasoBaTeNa YacToTbl
npw Bblbere onpepensaeTca HanpsXeHWem ceTn nepeq
nponagaHveM NUTaHUA 1 HarpysKow ABuratens.

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

. OTKoueHvie ¢ 6II0KUPOBKOI Mocsie notepu
MWTaHWA B Lienn NOCTOAHHOTO TOKa

. Bbiber ¢ nopxsaTtom BpalLatoLerocs Asuratens
npwv noAsneHMn HanpskeHna (1-73 3anyck ¢ xo0a)

. KnHeTnueckuin peseps

. YnpaBnsaemoe 3amepjieHme

Mopxeat Bpalyaloweroca gsuratens

3TOT NnapameTp MO3BONSET «MOAXBATUTb» ABUraTenb,
KOTOpbI CBOGOAHO BpaLLAeTca BCIeACTBME NponajaHus
Hanps>KeHVs. DTOT NapameTp O4YeHb MNosieseH ans
LeHTPUOYr 1 BEHTUNATOPOB.
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KnHeTtnyeckumn peseps

STOT napameTp obecrneunBaeT HernpepbIBHYO PaboTy
npeobpasoBaTtens YacToTbl MOKa B CUCTEME MMeeTcs
SHeprusa. B cnyyae KOpoTKol nNoTepu NUTaHUA OT CeTu
paboTa BO306HOBAAETCA MOC/E BOCCTAHOBNIEHWS CETEBOIO
NUTaHWA, NPY 3TOM CUCTEMA He OCTaHaBNUBAETCA U
KOHTPOJb He TepAeTcA HU Ha OAVMH MOMeHT. MOXHO
YCTaHOBUTb OfMH U3 HECKONIbKUX PEXUMOB KMHETUYECKOTO
pe3eps.a.

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
NPoMNopLUMOHaNbHO-UHTErpanbHo-aAnddepeHUnanbHbI
(NMJ) perynaTop, KOTOPbIN yCTpaHAeT Heob6XoANMOCTb
NCMOSb30BaHNA BCMOMOTaTeNbHbIX YNPaBAAIOLWMX
yctponcts. NNI-perynatopbl OCyLwecTBAAT HenpepbiBHOe
ynpaBrieH/e crcTemaMmn ¢ 06paTHON CBA3bIO, B KOTOPbIX
TpebyeTca BbigepmBaTb TPeboBaHUA K JaBNeHUO,
pacxopy, TemnepaTtype Unv gpyrum rapameTpam.
MpeobpaszoBaTesib YaCTOTbl MOXKET obecneunTb
CaMOCTOATeNIbHOE YNpaB/ieHre CKOPOCTblo ABUraTens,
pearvpys Ha CuMrHanbl 06paTHOW CBA3W OT yAaneHHbIX
[aTUNKOB.

MpeobpasoBatesib YacTOTbl MPVHUMAET ABa CMrHana
0o6paTHOI CBA3M OT [BYX PA3/INYHbIX YCTPONCTB. ITa
byHKUMA No3BoNsET yNpaBnsaTb CUCTEMaMM C PasMyHbIMU
TpeboBaHVAMYN K 06paTHON CBs3U. UTOOLI ONTUMM3NPOBATL
NPOV3BOANTENBHOCTb CUCTEMBI, MPeobpa3zoBaTeNib YacToTbl
NPVYHUMAET peLleHns Mo YNpaBAeHNo Ha OCHOBe
CpaBHEHUA ABYX CUTHAmNOB.

4.2.5 ABTOMaTMYECKMI Nepesanyck

Mpeo6paszoBaTenb YacTOTbl MOXHO 3aNpPOrpPaMMKUpPOBaTh Ha
aBTOMAaTMYECKMI nepesanyck ABuratens nocie
HE3HAUUTENbHBIX OTKIIUYEHWI, HAaNpUMep, Npu
MOMEHTaNbHON NoTepe NUTAHUA UK KonebaHnsax NUTaHUA.
OTa GyHKLUMA NO3BOMAET YCTPAHWUTb MNOTPEBHOCTL B PyYHOM
cbpoce 1 ynyywaeT BO3MOXHOCTU aBTOMATV3VMPOBAHHOM
3KCMyaTauuy 4Nnsa yaaneHHo ynpasnsemMbix cuctem. Ymcno
MOMbITOK aBTOMAaTUYECKOrO MNepe3anycka, a Takxke Bpems
MeXzy MOMbITKaMn MOXET OblTb OrpaHMyeHo.

4.2.6 lopxsaT BpaLlatoleroca gsurarensa

MopxsaT Bpalyalolerocs aBuraTens nNo3BosseT
npeobpa3oBaTesio YacToTbl CUHXPOHN3UPOBATbL CBOIO
paboTy c BpalleHMem ABUraTens v pasorHaTtb ABuraTenb [0
MOJTHOWN CKOPOCTM B NOOOM 13 HanpaBneHui. ITo
npefoTBpaLlaeT OTKIOUeHrEe U3-3a NPEBbILEHS
noTpebnsemoro Toka. 3To TakKKe MUHUMU3NPYET
MeXaHUYeCcKue Harpysku B CUCTEME, TaK KaK B ABuUratene
He NMPOWNCXOANT PE3KOro N3MEHEHWs CKOPOCTU MpW 3anycke
npeobpasoBaTesia YacToThl.

4.2.7 TNonHbIN KPYTALWMA MOMEHT NpK
NOHWKEHHOW CKOPOCTK

MpeobpasoBaTenb 4acToTbl paboTaeT MO HacTpanuBaemon
KpvBon B/Ty, obecneunBas NOMHBIN KPYTALMIA MOMEHT OT
ABUraTens fake npv yMeHbLUEHHbIX CKOPOCTAX BPaLLEHUA.
MonHbI BblAaBaeMbli KPYTALMIA MOMEHT MOXET COBMagaTb
C MaKCUMaribHOWM MPOEKTHOWN paboyel CKOpoCTbio
ABuratens. B aTom 3aknovaerca otivumne ot
npeobpasoBaTeneil C nepeMeHHbIM KPYTALMM MOMEHTOM,
KOTOpble BbIAAT YMEHbLUEHHbIN KPYTALMIA MOMEHT Npw
HM3KMX CKOPOCTAX, a TakKe OT npeobpasoBaTesnieil YacToTbl
C NMOCTOAHHBIM KPYTALYMM MOMEHTOM, /1 KOTOPbIX Npu
CKOPOCTW MeHbLLUEN, YeM MOJTHasA, XapaKTePHbl Ype3mepHoe
Hanps)KeHve, TENOBbIAENEHNE 1 WYM OT ABWraTens.

4.2.8 lponyck YacToTbl

B HeKOTOpbIX Cyyasx NPUMEHEHWs OTAeNbHble CKOPOCTM
paboTbl CCTEMBI MOTYT Bbi3bIBaTb MEXaHUYECKNI
pe30HaHC. 3TO MOXET BbI3BaTb UPE3MEPHbIN LIYM, @ TaKkxe
NPVBECTU K NMOBPEXAEHMIO MEXaHNYECKUX SNIEMEHTOB
cuctembl. Y npeobpasoBaTens 4acTtoTbl umeeTca 4
NporpaMmrpyembix AnanasoHa n3beraembix YacToT.
Bnaropapsa 3TomMy ABUraTenb MOXeT ObICTPO MpPOMnycKaTb
Takne CKopocTn 6e3 BO3HUMKHOBEHVA pe30HaHca.

4.2.9 lpepnycKoBOW Harpes ABuraTensa

Ona npenBapuTeNibHOrO NPOrpeBa ABUraTens Npu nycke B
XONOAHON VN BNIAXKHOW Cpefie MOXHO MCMOoJb30BaThb
HenpepbIBHYIO [JO3MPOBaHHYIO NMoAady HeboNbLIOro
NMOCTOSHHOIO TOKa B [IBUraTesib, YTobbl MPeaoTBPaTUTh
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 ObITb 3anpPorpaMmmrpoBaHsbl
He3aBuMcMMO Ipyr oT agpyra. [py ncnonb3osaHun
HeCKONbKUX HAbOpOB NapameTpoB MOXKHO MepeKsioyaTbcs
MeXAy He3aBUCMMO MPOrpaMmupyeMbiMmy GYHKLMAMY,
aKTMBMPYEMbIMU MO LUMGPOBLIM BXOAAM WU KOMaHAe
yepes nocsiefloBaTeNbHbIN UHTEpdeic. HesaBrcrmble
HaCTPOWKM MCMONb3YIOTCA, HaNnpuUmMep, Ans nepeknioyYeHns
HabOPOB NMapaMeTpPOoB, ANiA PEXNUMOB PabOoTbl AHEM 1
HOYblO, IETOM W 3VIMOW UNW ANsi YNpaBieHNs HEeCKONbKUMY
nBuratenamn. AKTMBHbIA Habop nNapamMeTpoB oTobpakaeTcs
Ha LCP.

JaHHble Habopa NapameTpPOB MOryT KOMMPOBATLHCA 13
npeobpasoBartens YacToTbl B MpeobpasoBaTesb YacToThl,
nocpeacTBOM 3arpyskm co cbemHown LCP.

4.2.11 JnHamnuyeckoe TOpPMOXKeHne

JuHamryeckoe TOPMOXKEHVE OCYLLECTBAETCA YKa3aHHbIMM
HVKe crnocobamm.
. Pe3uctnBHOe TOpMOXKeHne

IGBT TopmoxeHua noggepxunsaet
nepeHanpsaXeHne Ha YPOBHE HUXe
OonpeAeneHHoro nopora nyTem HanpasfieHus
SHepPrrn TOPMOXKEHNA OT ABUraTens K
NOAKIYEHHOMY TOPMO3HOMY pe3ucTopy
(2-10 OyHkyua mopmoxeHua = [1]).

. TopmoXKeHne nepemMeHHbIM TOKOM
DHeprus TOPMOXKEHWA pacnpeaenseTca B
ZBuratene nyTemM U3MEHEHUs COCTOAHWI MOTepb B
asuratene. OyHKUNA TOPMOXKEHMA NepeMeHHbIM
TOKOM He MOXET 6bITb UCMOosb30BaHa B
NPVIMEHEHMAX C BbICOKOW YaCcTOTON LIMKNMNYECKNX
ornepauuii, NOCKONbKY 3TO NPUBOAUT K Neperpesy
asuratena (2-10 QyHkyua mopmoxeHua = [2]).

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

4.2.12 YnpasneHune MmexaHn4yecknm
TOPMO30M NOCPEeLCTBOM
pa3omKHyToro koHtypa OC

MapameTpbl AnsA KoHOGUryprpoBaHUs paboTol
3N1EKTPOMArHNTHOrO (MeXaHWYeCckoro) Topmo3a, 06bIYHO
Tpebyowmecs Ans NogbeMHbIX MEXaHN3MOB.

[nA ynpaBneHus MEXaHUYECKMM TOPMO30M TpebyeTcs
penenHbin Bbixod (pene 01 nnm 02) nnun
nporpaMmmupyemblii LndpoBoli Bbixod (knemma 27 unu 29).
O6blYHO AaHHbBIN BbIXOA AOMKEH ObITb 3aMKHYT B TeUeHue
Tex NepuogoB, Korga npeobpasoBaTesib YacTOTbl He
cnocobeH «yaepXuBaTb» ABUraTesb, HaNnpuUmep npu
CJIMLLKOM BbICOKOW Harpy3ke. Boibepute [32] Ynpaen. mex.
mMopMOo30M ANifl CUCTEM C SNEKTPOMArHUTHbBIM TOPMO30M B
5-40 Pene ¢pyHkyut, 5-30 Knemma 27, yugposoli 86i1x00 nnm
5-31 Knemma 29, yugpposoli 8bixo0 Ecnn BbibpaHo [32]
YnpasneHue mexaHu4ecKuM mopmMO30M, MeXaHUYECKNIA
TOPMO3 OCTaeTCA B 3aMKHYTOM COCTOAHMM B npouecce
nycka fio Tex nop, Noka BbIXOAHOW TOK HE OKaXeTcsA
6onblie YPOBHS, YCTaHOBNEHHOrO B 2-20 Tok omnycKkaHus
mopmo3a. B npouecce octaHOBa MexaHWYeCKMI TOPMO3
NPUBOANTCA B JENCTBUE, KOTAA CKOPOCTb OKa3blBaeTcA
HUXKe YPOBHSA, yCTaHOBNEHHOro B 2-21 Ckopocme
8KJ/ItoYeHUs mopmo3a [06/muH]. Ecnn npeobpasosaTtenb
YacToTbl OKa3blBAeTCA B aBapMMNHOM COCTOAHUUN WU B
CMTYauun MOBbILLEHHOIO TOKa WM HanpsXeHus,
MEXaHNYeCKMI TOPMO3 MFHOBEHHO BK/IOYAeTCA. ITO e
NpOVCXOAUT 1 BO BpeMsl 6€30MacHOro OTKIoUYeHUs
KPYTALLErO MOMEHTA.

YBEIOMJIEHU

DyHKUMKN pexnma 3awwmnTbl N 3aAepPXKKN OTKIII0YeHNA
(74-25 3adepxka omksroy.npu nped. MOMeHmMe 1

14-26 3ad. omK. npu Heucn. UHB. COOTBETCTBEHHO)
No3BONAIOT 3afepKUBaTb NePeBo] B aKTUBHOE
COCTOsIHNE MeXaHNYeCKOro Topmosa B COCTOAHUN
aBapuu. Mpu pa6oTe ¢ NOABEMHBIMN MEXaHU3MaMMN 3TN
dYHKLMN AOMKHBI GbITb OTKIIOUEHDI.
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A o
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(=}
<
[a}
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~ P
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 MexaHunyeckuii Topmos
4.2.13 YnpaBneHue mMexaHn4yeckMMm TOPMO30M NOCPeACcTBOM 3aMKHYTOro KoHtypa OC/
MexaHunuyeckun TOPMO3 B NOABEMHbIX MeéXaHU3MaX
MexaHnyecknii TOPMO3 NMOABEMHOrO MexaHu3Ma NoafepKMBaeT cieaytolwmne GyHKUNK:

. ﬂ,Ba KaHana 06paTHOVI CBA3N MeXaHN4YeCKoro Topmosa anAa obecneyveHunn ,IJ,OI'IOJ'IHVITeJ'IbHOIZ 3alnTbl OT
HenpeaBnaeHHOro noseaeHmMA BCneacTeme nospexaeHmaA kabens.

° MOHI/ITOpI/IHF O6paTHOVI CBA3N Me€XaHN4eCKoro Topmo3sa B TeHeHme BCero umkna. 3710 CI'IOCO6CTBy€T 3auuTte
MexaHn4yeCckoro Topmosa, 0COGeHHO ecnu K OOHOMY 1N TOMY XKe Bany noagcoeamHeHbl HECKOJIbKO npeo6pasoBaTene|7|
YacCTOTbl.

° OTcyTCTBI/Ie YCKOpeHWA, NoKa CUrHan O6paTHOI7I CBA3N He noaTeBepaunT, UTo MeXaHnuecKunmn TOPMO3 OTKPbIT.

. Bonee xopoullee ynpasneHue Harpyskoi npu octaHoBe. CIMLLKOM KOPOTKOe BPeMs TOPMOXKEHUA B NMapameTpe

2-23 3a0epxKa 8K/II0HYeHUA MopMO3ad MOXKET Bbl3BaTb npeaynpexaeHve W22 1 3ameaneHmne KpyTawero MOMeHTa He
CMOXeT 6bITb BbINOMHEHO.

. MOXHO HacTpouTb NNaBHOE MepeKNoYeHre Harpy3Kn Ha ABUraTesib C TOPMO3a. UTo6bl 0CNabUTb PbIBKK, MOXHO
YBEIMUUTb 3HadYeHne napametpa 2-28 Koag. ghopcuposarus ycuneHus. Ons obecneyeHns oyeHb MIaBHOrO nepexona
cnegyet U3MEHWUTb HACTPOWKY C PeXMMa yrpaBneHns CKOPOCTbIO Ha PEXMM YNPABAeHUsA MONOXeHNEM B X04e
nepegayn Harpysku.

. YcranosuTe ana nap. 2-28 Koag. hopcuposanusa ycuneHus 3HaueHmne «0», YyTobbl paspellnTb yrnpasieHne
NosioXKeHVeM B TeUeHre BPeMeHU, yKazaHHOro 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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OcobeHHOCTUN nipgenna PyKOBOACTBO no NPOeKTNpoBaHuio
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I
<
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<
o
o
Motor ‘ ‘ ‘ ‘ ‘ 2
Speed Torque Ramp  Brake Release‘ Ramp 1 Up Ramp 1 Down Stop Delay  Activate Brake, Torque Ramp
! Up Time ! Time P.3-41 P.3-42 ! P.2-24 ! Delay ! Down Time
| p.2-27 | p.225 | | | P223 | p.2-29
TorqueRef.p.2-26 —®=4f — — — —[— — — — — — — — — — — — — — 4=-==—=|-=- - -
\ \ [ \ \ \
w22 | | A22 | A2 |
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Active
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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 YNpaBAeHNN MexaHNYeCcKMM TOPMO30M MOABEMHOro MexaHusma JToT
Ccnoco6 perynmpoBaHWA CKOPOCTY AOCTYMEH TOJIbKO NPU PeryiMpoBaHy MarHUTHOrO NoToKa € o6paTHON CBA3bIO ABUraTens,
KOTOpOe BO3MOXHO 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 MexaHNYeCcKMM TOPMO30M MOABEMHOrO MexaHu3ma (Npu perynupoBaHUM MarHUTHOIO NOTOKa ¢ obpaTHON
cBA3blo ABuratens). MNapametpsl ¢ 2-30 Position P Start Proportional Gain no 2-33 Speed PID Start Lowpass Filter Time moryT
6bITb 3aAaHbl AnA obecrneyeHNa oyeHb MNAABHONO M3MeHeHUA NPy Nepexofe OT PerynMpoBaHUA CKOPOCTU K perynnpoBaHuio
MOJIOXKEHWA B TeueHne BpeMeHW, 3ajaHHOro napameTpom 2-25 Bpema omnyckaHua mopmo3a, T. €. BpeMeHU, Koraa Harpyska
nepepaetca 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 Koagp. hopcuposarus ycuneHua yCTaHOBNEHO 3HadeHue «0». [lononHuTenbHytlo nHdopmauuio cMm. B PucyHok 4.3.

YBE/IOMJIEHU.

I'Ipmmep paclinpeHHOoro ynpasneHna mexaHn4yeCckKum Topmo3om B NogbeMHbIX MeéXaHUu3mMax CM. B esiaea 10 I'Ipumepbl
npumeHeHuA.
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4.2.14 VNHTennekTtyasnbHOe flornyeckoe
ynpasneHue (U1K)

WHTennektyanbHoe norunyeckoe ynpasneHue (U1K)
npencTaBnseT coboil 3afjaHHy0 Nonb3oBaTeNem
nocnenoBaTesibHOCTb AencTBui (cm. 13-52 [Jeticmsue
koHmposnnepa SL [x]), kotopasa BbinonHaetca WK, korga
COOTBETCTBYIOLLEE 3aflaHHOE MOJIb30BaTeNemM cobbimue
(cm. 13-57 Cobbimue koHmposnnepa SL [x]) oueHmsaetca UMK
kak TRUE (MctnHa). Ycnosuem ana cobbiTUS MOXET ObiTb
onpefeneHHbI CTaTyC UK Takoe YCNoBMe, NPU KOTOPOM
BbIXOA M3 NOTUKU UM onepaHAa Komnaparopa
onpepensetca Kak TRUE (MctnHa). 310 npuBegeT K
CBA3aHHOMY AECTBUIO, KaK MOKa3aHo Ha PucyHok 4.4.

Par. 13-51 Par. 13-52 a
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 cobsimue/
Oelicmeue, NOCNeAoBaTeNbHOCTb HAYMHAETCA CHOBA C
cobbimus [0]/0eticmeus [0]. Ha PucyHok 4.5 nokasaH
NPUMEP C YeTbipbMs 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/pencTBuA

KomnapaTtopbi

KomnapaTtopbl ncnonb3yoTca and cpaBHeHMA
HenpepbIBHbIX NepeMeHHbIX (BbIXOAHON 4acToTbl,
BbIXOHOrO TOKa, aHanoroBOro BXOAHOro curHana n 1. a.) ¢
bUKCMPOBAHHBIMY MPeAYCTaHOBNEHHBIMU BEJIMYVHAMU.

Par.13-11 Sf
Comparator Operator S
Par.13-10 o)
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 feicTBUA NPOHYMEPOBaHbI Kax/0e no obbennHATb fo Tpex 6ynesbix Bxogos (TRUE/FALSE) ot
O3HayvaeT, YTo Korfa Hactynaet cobsimue [0] (npnobpeTaeTt COCTOAHVISI Y COBBITUIA.
3HauyeHne TRUE), BbinonHsetca delticmsue [0]. Mocne 3toro
Par. 13-41 Par. 13-43 =]
aHaNM3MpyIoTCA y1oBUA cobeimus [1] u, ecnn 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 §
- E— | o
B Kakgbli MOMEHT BpeMeHW OLEHNBAETCA TONIbKO OHO Par. 13-42 oD D iz}
cobbimue. Ecnun cobbimue oueHeHo kak FALSE (Jloxb), B Logic Rule Boolean2 | ... >D
TeueHMe TeKyLIero MHTepBana ckaHuposaHus (8 WJIK) —
HMYEro He MPOUCXOAUT U HUKaKUe Apyrne cobbimus He
aHanM3npyTcA. 3TO 3HaumMT, YTo Korga 3anyckaetca UK, B Eg;ilﬁlt Boolean 3
KaJoM MHTepBane CKaHMPOBAHUA BbIMOMHAETCA OLeHKa
A P P 4 PucyHok 4.7 MpaBuna norukun
cobbimus [0] (n Tonbko cobbimus [0]). I Tonbko Koraa
cobbimue [0] 6yneT oueHeHo Kak uctuHHoe (TRUE),
koHTponnep MJK BbinonHUT deticmaue [0] N HaYHeET
oueHuBaTtb cobsimue [1].
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4.2.15 be3onacHoe OTK/I0YeHMe KPYTALLEro
MOMEHTa

MoppobHyio nHbopmaumio o 6e30MacHOM OTKIIOUYEHUN
KpYTALLEro MOMEHTa CM. B MIHCMpyKyusx no 6esonacHomy
OMKJIIOYEHUIO KpymsWe2o MoOMeHmMa 8 npeobpazosamesnsx
yacmomei cepuu VLT® FC.

4.3 Danfoss VLT® FlexConcept®

Danfoss VLT® FlexConcept® — 370 3HeproaddektnsHoe,
rMbKkoe 1 SKOHOMUYHOE pelleHre ¢ npeobpasoBaTenem
4acToTbl, MPUMEHAEMOe B OCHOBHOM B COYETaHuM C

KoHBellepamul. PeleHue BKknouaeT B ceba asuratens VLT®
OneGearDrive®, NPVBOANMbBIN B AeNCTBUE
npeob6pasosaTtenem yactotbl VLT® AutomationDrive FC 302
unu VLT® Decentral Drive FCD 302. OneGearDrive — 370, B
CYWHOCTK, ABUraTeNlb Ha NMOCTOSAHHbIX MarHMTax C
KOHUYeckon nepepayen. KoHnuyeckme nepegaunm fOCTYMHbI
C pasnNYHbLIMK NepeaaToUHbIMU KO3PPULMEHTaMM.

130BB890.14

oS

P1 P2 P3

PucyHok 4.8 OneGearDrive

The OneGearDrive moxeT paboTatb ot VLT®
AutomationDrive FC 302 n VLT® Decentral Drive FCD 302
YKa3aHHbIX HMXe TUMopa3smMepoB Mo MOLHOCTY, B
3aBMCUMOCTUN 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 napameTpbl
YCTaHOBATCA aBTOMaTUYeCKn. [JononHNUTeNbHYio
nHbopmaumio cM. B Pykogsoocmae no npozpaMmupo8aHuio
VLT® AutomationDrive FC 301/FC 302, Pykosodcmse no
gbi6opy VLT® OneGearDrive n Ha Be6-caiiTe
www.danfoss.com/BusinessAreas/DrivesSolutions/VLTFlex-
Concept/
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MHTerpaLl,l/Iﬂ CUCTEeMbI

PyKOBOACTBO no NPOeKTNpoBaHnioO

5 NHTerpayma cuctemol

5.1 TemnepaTypa oKpyatoLen cpeabl

5.1.1 BnaxHocTb

XoTa npeobpa3soBaTtesib YacTOTbl MOXET HOPManbHO
paboTaTtb Npu BbICOKOWN BNaxHOCTK (o 95 %
OTHOCUTENbHOW BNAaXHOCTN), cieayeT Bcerga usberatb
KoHaeHcaummn. KoHgeHcauma ocobeHHO BepoATHa, Koraa
npeobpasoBaTesib YacTOTbl XONOJHEE, YUEM OKPYKatoLWM
BNaXKHbI BO3AyX. BnaXXHOCTb B BO3Ayxe TakKe MoOXKeT
KOHAEHCMPOBATHLCA Ha 3M1EKTPOHHbIX KOMMOHEHTaX 1
BbI3blBaTb KOPOTKME 3aMblkaHUA. KoHAeHcauma npovucxoaut
B 6n0Kax, Ha KoTopble He nofaetca nuTaHue. Ecnu B cBA3n
C YCNIOBMAMU OKpY»atolen cpeabl BO3MOXKHa KOHAeHcauus,
pekomeHayeTcA ycTaHOBUTb B WKad oborpesaTenu. He
Npov3BoAMTE YCTaHOBKY B MecCTax, rae BO3MOXHa
oTpuuaTenbHaa TemnepaTypa.

TakXe MOXHO MCNoJIb30BaTb NpeobpasoBaTeNb YacToTbl B
pexume OXnaaHua (C NOAKNIOYEHNEM K CETH): 3TO
YMeHbLUAeT BEPOATHOCTb KOHAeHcaumn. OgHako cnepyet
y6eanTbCa, UTO paccemBaeMoro Tenna JOoCTaTouYHO, YTobbI
BMA’KHOCTb He BO3AENCTBOBAsIA HA CXEMbI
npeo6pasoBaTens.

5.1.2 Temnepatypa

OrpaHnyeHnsa No MUHNMANbHON N MAaKCUManbHOM
TemnepaTtypam OKpy»atoLleln cpefbl YCTaHOBNEHbI A BCEX
npeobpasoBareneil YacToThl. 3awwmUTa 060PyAOBaHNA OT
BO3[eNCTBMA NpeaenbHbiX TeMNepaTyp OKpy»KatoLen
cpeabl NPOASIUT CPOK ero cny»bbl 1 yBenuunut obuuyto
HaAeXHOCTb cnctembl. Cnegyiite NpYBeAeHHbIM
pekomeHZauuaAM ana obecrneyeHns MakcManbHbIX
SKCMNyaTaLMOHHbBIX XapaKTepucTuK 1 AAUTENIbHOTO CPOoKa
CNy>k6bl 060pynoBaHMs.

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

. He ponyckainTe noBbiWeHNA TeMnepaTypbl Bbille
MaKcuManbHoro npejena.

. Mpwn paboTte npu TemnepaTtypax, NPEBbILLALWNX
MPOEKTHYI0, CPOK CITY>KObl 3NIEKTPOHHbIX
KOMMOHEHTOB coKpaLaetca Ha 50 % Ha Kaxpable
10 °C npeBblWeHUs.

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

. MoxeT noTpeboBaTbCA yCTaHOBKA
JOMONHUTENbHOIO KOHAMLUVOHMPYIOLEro
obopyaoBaHuA Ana WKada UM NNowaaky, Ha
KOTOPOW YCTaHOBNEHO 060pyfoBaHMe.

5.1.3 TemnepaTtypa n oxnakgeHue

B npeobpa3oBaTtenax 4acToTbl UMEITCSA BCTPOEHHbIE
BEHTWU/IATOPbI, UTO obecneurBaeT onTMmanbHoe
oxnaxkgeHue. MasBHbI BEHTUNATOP HanpaBnAeT NOTOK
BO3JyXa Ha pebpa oxnaxaeHus pagmartopa u
obecrneunBaeT oxnaxzaeHme BHyTpy Kopryca. B HeKoTopbix
TUNopasmMepax No MOLWHOCTM NMeeTCA HeboNbLIOoN
LOMNOJSTHUTE/IbHBIA BEHTUNIATOP HefJaneko OT nnatbl
yrpaBreHus; oH obecneurBaeT LUMPKYNIALMIO BHYTPEHHEro
BO3Jyxa 1 NpefoTBpaLlaeT ero 3acTo B ropaunx mecTax.
[naBHbIA BEHTUNATOP YyNpaBnaeTca B COOTBETCTBUN C
BHYTPEHHEN TemnepaTypol B NnpeobpasoBaTtesie YacToTbl;
ero CKopocCTb MOCTEMEHHO YBeNnMunMBaeTCA No Mepe pocTa
TemMnepaTypbl, YTO YMEHbLUIAET WYM 1 SHepronotpebneHue
npy HeboNbLION NOTPEOHOCTU B OXaXKAEHWMN 1
obecrneunBaeT MaKCMManbHOe OXNaXXAeHVe, Korga oOHO
Heobxoammo. C nomolybio Napametpa 14-52 Ynp.
8eHMUIAM. MOXHO OTperynnpoBaTtb yrnpasneHue
BEHTUNATOPaMU /1A NOOro KOHKPETHOrO NMPUYMEHEHUS 1
3aWUTUTb UX OT HEraTUBHOIO BANAHUA OXNaXOEeHNA B
OYeHb XONOAHbIX KNMMaTUYecKux ycnosusax. B cnyvae
npeBbILeHNA TeMnepaTypbl BHYTpU npeobpasoBarens
YacTOTbl, OH CHUXKAET YACTOTY U NPodUb KOMMyTaLKWK,
nogpobHee cMm. 2r1asa 5.1.4 CHUXeHUe HOMUHA/TbHbIX
Xapakmepucmuk 8pyyHyio.

OrpaHnyeHnsa N0 MMHNUMANbHON N MaKCUManbHOM
TeMnepaTtypam OKpy»KaloLleln cpefibl yCTaHOBNEHbI ANA BCeX
npeobpa3oBarenei YacToTbl. VcknioueHre BO3aenCTBIA
npeaenbHbIX TeMNepaTyp OKpy»KatoLen cpelbl NpoanunT
CPOK cny>6bl 060pyfOBaHWA 1 YBENNYNT OOLLYIO
HaAeXHOCTb cuctembl. CneflyiiTe NpYBeAEHHbIM
pekomeHZauuaAM ans obecrneyeHns MakcManbHbIX
SKCNNyaTaLNOHHbIX XapaKTEPUCTUK U OANTENbHOIO CPOKa
cny6bl 060pyaOBaHUA.
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. XoTa npeobpaszoBatenu moryT paboTatb npu
Temnepatype o -10 °C, npaBunbHas pabota npu
HOMWHaNbHOWM Harpyske rapaHTMPyeTCcA TOJSIbKO
npu Temnepatypax 0 °C 1 Bbilwe.

. He ponyckaiTe noBbileHWs TemnepaTypbl Bbille
MaKC/MarnbHOro npepena.

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

. Cobniopaite TpebOBaHUA 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 kaxgple 10 °C
NpeBblLUEeHNA KCMyaTaLuyoHHOW TemmnepaTypbl
Haf KOHCTPYKTMBHO 3aN0MeHHON.

. [laxke yCTpONCTBa C BbICOKMMM YPOBHAMY 3aLLUTbI
LOMKHbI NMPUMEHATLCA B YKa3aHHbIX AMana3oHax
TemnepaTypbl OKpYy»KaloLen cpegbl.

. MoeT noTpeboBaTbca ycTaHOBKa
LOMONHUTENBHOIO KOHAMLMOHMPYOLLEro
obopyaoBaHMA AnA WKada UM NIOLWAAKY, Ha
KOTOpPOW1 yCTaHOBNEHO obopynoBaHue.

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 snekTpoaBUraTens
. Kabenu ¢ 6onblum ceyeHnem

L] Bbicokne TeMmnepatypbl OKpYyXKatoLwero Bo3gyxa

MoppobHee cM. 2r1aea 6.2.6 CHUXeHUe HOMUHATbHBIX
Xapakmepucmuk 8 3asucumMocmu om memnepamypel
okpyxaiouweli cpeodsbl.

5.1.4.1 CHu»eHne HOMUHANbHbIX
napameTpoB npu paboTe Ha HU3KOM
CKOpOCTHU

Korga gBuratenb NoaKMoUYeH K npeobpasoBaTenio YacToThl,
HeobxoanmMo obecneynTb AOCTAaTOUYHOE OXNaXKaeHne
ABuraTens.

CTeneHb HarpeBa 3aBMCWT OT Harpy3Ku Ha ABuraTesb, a
TakXKe OT paboyei CKOPOCTN 1 BPEMEHM.

PeXunm ¢ NOCTOAHHBIM KPYTALWMM MOMeHTOM (pexum CT)

MoryT BO3HUKHYTb TPYAHOCTM Ha HU3KUX 060poTax B
NPUMeHEHUAX C GUKCMPOBAHHBIM KPYTALMM MOMEHTOM. B 5
peXxunmMax C MOCTOAHHBIM KPYTALMM MOMEHTOM ABUraTenb
MOXET NeperpeBaTbcA Ha Masbix 060poTax 13-3a
HeJOCTaTOUYHOW Mofaun BO3ayXa LA OXNaXAeHUA oT
BCTPOEHHOr0 BEHTUNATOPA.

MosTomy ecnin ABuraTenb HenpepbiBHO paboTaeT Ha
060poTax, BENUUYMHA KOTOPbIX MEHbLUE MOSOBUHBI
HOMWHANIbHOTO 3HaYeHUs, HEOBXOANMO NPERYCMOTPETD
LOMONHUTENbHBIA NMOTOK OXNa)aalolero sBosayxa (unm
MCNonb30BaThb ABUraTeNb, NpefHa3HaueHHbIN Ana paboTbl B
TakoM pexunme).

B kauecTBe allbTEPHATUBbI, MOXXHO CHU3UTb YPOBEHDb
Harpyskn Ha Agpuratenb nytem npuMeHeHnA 6onee
mowHoro asuratenda. OgHako KOHCTPYKUUMA
npeo6pa3OBaTenﬂ YacCTOTbl yCTaHaBNMBaeT npenen anAa
HOMWHaNbHOWM MOLLHOCTW ABUraTens.

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

B pexkmmax VT, Hanpumep, Npu yCTaHOBKe Ha Hacocax 1
BEHTWUNATOPAX, TAE BeNIMY/Ha KPYTALEro MOMeHTa
nponopuroHanbHa KBafipaTy CKOPOCTU, @ MOLHOCTb
nponopuroHanbHa Kyby CKOpoCTu, HeT HeobxoanMocTu B
JOMOJHUTENbHOM OXaXAEHUUN USIN CHUXKEHNN
HOMMHANbHbIX XapaKTepuCTVK ABUraTens.
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5.1.4.2 CHMXeHne HOMUHaJIbHbIX TaM, MAX 2
at 100% loy b=

XapaKTeEPUCTUK B CJlyyae HM3KOro P D, Eand Fénclosures 3
aTMochepHOro AaBneHus at Tawig, Max HO  NO ]

100% 0K F-5K

C noHmxeHnem aTMochepHOro AaB/ieHUs oxnaXkaakoLlas

CMOCOBHOCTb BO3AyXa YMEHbLUAETCA. 06
o]

Ha BbicoTe Hap ypoBHeM Mopsa MeHee 1000 m He TpebyeTca
YUMTbIBaTb HUKAKOrO CHVXEHNA MapameTpoB, HO Ha BbiCOTe
6onee 1000 M gonycTMas TemnepaTtypa OKpy»KatoLen |
cpegnbl (Tokp. cp.) WM MAaKCUManbHbIV 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 T
3aBUCUMOCTU OT BbICOTbI Ha OBHEM MopsA npu
Max.loyt (%) A BandC & A YP PA np
at TAmB, MAX enclosure enclosure TemnepaTtype oKpy»atoLen cpeabl Tokp.cp., MAKC. ANA
KkopnycoB Tuna D3h.
100% 0K 0K
91% - 5K | -33K
5.1.5 AkycTnyeckum wym
82% 9K | -6K
| AKyCTUYeCcKuiA WyM npeobpasoBaTens YacToTbl CO3AaeTCs
| | | TpemMa NCTOYHNKaMU:
i ‘ ‘
1km 2km 3km Altitude (km)

° KaTywKaMmn NHOYKTUBHOCTA (B npome)KyTquoﬁ

PucyHok 5.1 CH/XKeHue HOMUHANbHOIO BbIXOAHOTO TOKa B
Lenun) NoCTOAHHOro TOoKa

3aBUCMMOCTM OT BbICOTbl HafA YPOBHEM MopsA npu
TemnepaTtype oKpyxatouein cpeapbl Tokp.cp., MAKC. ANA b
Tunopasmepos A, B u C. Mpwu BbicoTe 6onee 2000 m

apoccenem ¢unbTpa BY-nomex

. BHYTPEHHUMUN BEHTUNATOPAMU
ceskuTech ¢ Danfoss no BOMnpocam 3almnTHoro
HomurHanbHble 3HayeHuA aKyCTnyeckoro wyma cMm. B

CBEPXHU3KOro HanpsaXeHunA.
2naea 6.2.9 Akycmuydeckut wym.

5.1.6 BnbpaunoHHble 1 ygapHble

AﬂbTepHaTMBOIZ ABnAeTca 6onee HU3KaA Temnepartypa "
BO34encTeunsA

OKpy»Kalolel cpeabl Ha 60NbLUNX BbICOTaX Haf YPOBHEM
MOPS, UTO NO3BOJIAET 0becneynTb Ha 3TMX BbicoTax 100 %
BbIXOAHOMO TOKa. B KauecTBe npumepa uteHnA rpadurka
paccmMoTpuMm cuTyaumio gna Kopnycos Tuna B Ha BbicoTe

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

2000 m npwu Toke.cp, makc. = 50 °C. Mpwn Temnepatype 45 °C
(Tokp.cp, makc. — 3,3 K) goctyneH 91 % HOMWHaNbHOro
3HauyeHMWs BbIXOAHOro Toka. Mpu Temnepatype 41,7 °C
poctynHbl 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 ynosnetBopsaioT
TpeboBaHMAM, COOTBETCTBYIOWMM STUM YCIOBMAM, NPU
MOHTaxe 6N10oKa Ha CTeHe WK Ha NoJy, a TakKe B LWmTax
ynpaseHus, 3aKpenneHHbIX Ha CTeHe UK Ha nony.
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5.1.7 ArpeccuBHble cpefpbl
5.1.7.1 Ta3bl

ArpeccrBHble rasbl, Takue Kak CepOoBOLOPOA, XJIOP UM aMMUaK, MOTyT NMOBPEeAnTb SNeKTPUYecKme 1 MexaHuyeckmne
KOMTMOHeHTbI Mpeobpa3oBaTensa YacToTbl. 3arpA3HeHVe OX1aXKAaloLWero Bo3ayxa Takke MOXeT Bbi3BaTb NocTeneHHoe
pasnoxKeHve JOPOXKeK NeyaTHbIX MnaT v ynnoTHUTenen Aeepel. ArpeccuBHbIE 3arpA3HAIOLLME BeLecTBa YacTo NMPUCYTCTBYIOT
B YCTaHOBKax Mo o6paboTke CTOUHbIX BOJ, M B MilaBaTesibHbIX 6acceiiHax. Koppo3na Mean OAHO3HAYHO yKasblBaeT Ha
arpeccmBHyto cpepy.

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

VYBEJOMJIEHW o)

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

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

Mopckasa conb Het paHHbix  [OtcyTtctByer | ConAHoM TymaH ConaHon TymaH

OKmcK cepsbl mr/m 0,1 03 1,0 5,0 10
Ceposoaopon 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 MOKPbITUI

MakcumarnbHble 3Ha4eHUs coomaemcmaylom 3Ha4eHUAM NUKO8 8 Nepexo0HbIX peXuMax, OHU He 0O/IKHbI npucymcmeosamse 6osiee 30 MUuHym
8 OeHb.
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5.1.7.2 Bo3gencTBue nbiam

Hepeako HeunsbexxkHa ycTaHOBKa YaCTOTHbIX
npeobpasoBaTenieil B cpegax C CUbHbIM BO3AENCTBUEM
nbinu. MNoib BO3AENCTBYET Ha G/IOKM HACTEHHOWN MNn
pPaMHOW YCTaHOBKU C YPOBHAMU 3awwmuTbl IP55 n IP66, a
TaKXKe Ha yCTaHaBnMBaemble B LIKadax yCTPOWCTBA C
ypoBHAMU 3awmTbl IP21 1 IP20. PaccmoTpum Tpun
OMMCaHHBIX HVXEe acreKTa, KoTopble cieayeT yYnTbiBaTb
npy ycTaHOBKe npeobpa3soBaTtenen 4acToTbl B MOAOOHbIX
cpepax.

YxyAweHuve oxnakgeHna

BO3HMKalOT OTNOXEHNA MbIAN Ha MOBEPXHOCTU YCTPOWCTBA
W BHYTPW, Ha NeyaTHbIX NiaTax U 31eKTPOHHbIX
KOMMOHEHTax. DTV OT/IOXKeHNA AeNCTBYIOT Kak C/ion
n30nAUmMK, 3aTPYAHAA Nepeaayy Tenna oKpykawLemy
BO3YyXY, UTO CHUXaeT 3GPeKTUBHOCTb OXNaKAeHNs.
KoMnoHeHTbl cunbHee HarpeBaloTcA. ITO yCKopsaeT
CTapeHmne 31eKTPOHHbIX KOMMNOHEHTOB, U CPOK Cy»KObl
ycTpoicTBa cokpatyaetca. OTnoKeHuA Nbiinm Ha paguaTope
B 3aHel YacTn 6510Ka TakKe COKpaLLalT CPOK Ciy6bl
yCTpOWCTBa.

BeHTUNATOPLI OXNaXaeHUs

MoToK BO3Ayxa ANA OXNaXAEeHUA NOAAETCA BEHTUAATOPaMM
OXNAXAEHVSA, O6bIUHO PACMONOKEHHBIMW B 3a4HEN YacTu
YCTPOWCTBa. B poTopax BEHTUAATOPOB HAXOAATCA
He6osblUVe NOALNMHNKY, B KOTOPbIE MOXET MonacTb
LOencTByiowan Kak abpasus Mbiib. ITO NPUBOAUT K
NOBPEXAEHUIO MOAWMNMHNKA N OTKa3y BEHTUAATOPA.

OunbTpbl

Mpeobpa3zoBaTteny YacToTbl BbICOKON MOLLHOCTU OCHALLEHDI
BEHTUNATOPaMUN OXNaXKAEHWUSA, OTBOAALLMMM FOPAYNIA
BO3yX M3HYTPW YCTPONCTBA. BeHTUNATOpLI 6onblue
onpefeneHHoOro pasmMepa ocHawaTca GUAbTPYIOLMMU
snemeHTamu. Takme GuIbTPbI MOTYT GbICTPO 3ab6UBaTLCA
npv UCNoJsib30BaHMM B OYeHb 3anbineHHon cpefe. B
NoAo6HbIX YCNOBUAX HeobxoarMbl NpodunakTuyeckme
Mepbl.

HepmonmquKoe TEXOGCﬂy)KI/IBaHI/Ie

Mpwn onrcaHHbIX BbIlle YCIOBUAX PEKOMEHAYETCA OUnLLaTh
npeobpa3oBaTenb YacToTbl B XOLE NEPUOANYECKOTO
TexobcnyxmBaHua. Yoepute nblib C paanaTopoB u
BEHTUNATOPOB, OUNCTUTE GUNBTPYIOLINE SNIEMEHTDI.

5.1.7.3 TloTeHUMaNbHO B3pPbiBOOMACHbIE
cpenbl

Cuctembl, paboTaloLme B NOTEHUMANIbHO B3PbIBOOMACHbIX
cpefax, AOMKHbl COOTBETCTBOBATb 0COObLIM TPeboBaHMAM.
OupekTrea EC 94/9/EC onucbiBaeT paboTy 3NeKTPOHHbIX

YCTPOWCTB B NOTEHLMANBbHO B3PbIBOOMACHbIX aTMOCdepax.

TemnepaTtypa ABuraTenein, ynpasnaemblix
npeobpasoBaTeNiAMM YacToTbl, Npu paboTte B
noTeHUManbHO B3PbIBOOMACHbIX aTMochepax AomKHa
OTCNIEXNMBATBLCA C MOMOLLbIO AaTyMKa TemnepaTypbl C
NONOXNTeNbHbIM TemnepaTypHbiM Ko3dpduumneHtom (PTC). B
TaKkux cpefax fOMYCTUMO UCMONb30BaHWe ABuratenen ¢
3alMTON OT NCKPOoObpa3oBaHUA Knacca d mnu e.

. Knacc 3awmtbl e npeanonaraet oTcyTcTBME NHOOBIX
BO3MOXKHOCTEW MOABNEHNA UCKP.
MNpeo6pasosaTtenu yactotbl FC 302¢ Bepcuen
MUKponporpammbl V6.3x 1 Bbille UMeT GyHKLMI0
OTCNIEeXMBaHWA TeMrepaTypbl BO B3pbIBOONACHbIX
cpepax € MOMOLLbIO SNEKTPOHHOrO TeMnI0BOro
pene (ATEX ETR), koTopasa no3sonset paboTtaTtb co
cneumanbHo cepTUGpMLMPOBaHHbIMU ABUraTENAMU
Ex-e. B coueTaHuu ¢ umeiowmm ceptudmkaumio
ATEX ycTponctsom KoHTpona Temnepatypbl PTC,
TakMM Kak nnata tepmuctopa ¢ PTC MCB 112, gna
YCTaHOBKMN He TpebyeTcAa OTAeNbHOro
paspeLueHns yNoNTHOMOUYEHHOWM opraHu3auuu, T. e.
He TpebyeTca cneunanbHO noabupaTb napbl
obopyaoBaHuA.

. Knacc 3awutbl d npegnonaraeT, 4to B ciyyae
NOABNEHNA UCKP OHU BYAyT UCKNIOUUTENBHO B
3awyuieHHon obnactu. Takxke TpebytoTcs ocobas
NPOBOAKA W 3alLUWTHbIE CPELCTBA, XOTA OHU U He
TpebyioT cepTudrKaLmm.

. B noTeHUManbHO B3PbIBOOMACHbBIX CPeAax vatue
BCEro WCMosib3yeTca CoueTaHne YPOBHEN 3aLinThl
d v e. Cam gBurartesib OTHOCUTCA K KAccy 3awiuTbl
OT NCKPOO6pa3oBaHKs e, B TO BpeMs Kak
npoBoAKa ABUraTens n COeanHUTENIbHOE
obopyaoBaHMe COOTBETCTBYET TPeboBaHUAM
Knacca e. OrpaHuueHue, NprUmMeHaeMoe K
NPOCTPAHCTBY COEAUHUTESNbHBIX LIEMein No Knaccy
3aWmThbl €, onpenenseT MakCMManbHOe
JOMYCTYMOE B 3TOM MPOCTPAHCTBE HamMpsiKeHue.
BbIxogHOe HanpseHue npeobpaszoBartens
YacToTbl OBBIYHO OrPaHNYEHO HAMPSPKEHVEM CETU.
Mogaynauua BbIXOQHOIO HANPSXEHNS MOXET
NPVBECTU K BO3HUKHOBEHNIO BbICOKOTO MUKOBOrO
Hanps>KeHVs, HeAONYCTMOro No Knaccudukaymm
e. Ha npaktuke ucnonb3oBanve ¢unbrpa
rapMoHNYecKux KonebaHui Ha Bbixoge
npeobpasoBaTesiad YacToTbl NoKasano cebsa Kak
2bDEKTUBHDIN CMOCO6 CrIaXKMBaHUS BbICOKUX
MUKOBbIX HANPSXEHW.
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YBELIOMJIEHU

He ycraHaBnuBaiTe npeo6pasoBartenb 4acToTbl B
noTeHUnaNbHO B3pbIBOONACHON aTMocdepe.
Mpeo6pasoBaTtenb YacToOTbl ClefyeT YCTaHAaBNAMBaTh B
wKady 3a npegenamm 3Toli 30HbI. [InAa ocnabneHusa pocra
HanpsxeHua dU/dt n nukoBoro Hanps»xeHus
peKoMeHAyeTCA UCMOoIb30BaTb CUHYCOUAHDBIA GUILTP Ha
Bbixofe npeobpasoBaTensa yactoTbl. Kabenu aBurartens
JOJKHbI 6bITb KaK MOXXHO 60onee KOPOTKUMU.

YBEJOMJIEHU

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

COOTBETCTBUM €O cTaHzapTom PTB ¢pyHKuUMI0

MOHMVTOPWHIa ABuraTtenen ¢ NOMOLbIO TePMUCTOPHOrO

AaTynKa ANnA NoTeHuManbHO B3pbliBOooNacHbiX cpen. Ecnn

npeob6pasoBaTenn YacToTbl paboTaloT C BbIXOAHbIMMY

CUHycouAanbHbIMN GUNbTPaMK, NCNONb30BaHNe

3KpaHMpPOBaHHbIX Kabenen asuratens He Tpebyetca.

5.1.8 TexobcnyxnBaHue

Mopenn npeobpasosatena yactotbl Danfoss o 90 kBT He
HYX[AITCA B TEXHNYECKOM OOCIY>KUBaHUN.
MpeobpasoBaTteny YacToTbl GOMBLLOWN MOLHOCTH (C
HomumHanom 110 KBT u Bbile) copepKaT BCTPOEHHbIe
dunbTpyloWwMe 31eMeHTbl, KOTOpble onepaTop AOMKeH
ounLWwaTb C PeryfApHOCTbIO, 3aBUCALLEN OT KOHLeHTpaumm
MbiIN 1 3arpsasHuTenei. B 6onblunHCTBE cpen
PeKOMEHAYIOTCA MHTepBanbl TEXOOCNYXBaHUA OKONO 3 net
NA BEHTUNATOPOB 1 OKOJO 5 NeT AJ1A KOHAEHCaTOPOoB.

5.1.9 XpaHeHue

Kak 1 Bce anekTpoHHOe 06opyfoBaHue, NpeobpasoBaTenm
4acToTbl CrieflyeT XpaHWUTb B CyXxom mecTe. MNeprogunueckoe
bopmupoBaHme (3apAaaKa KOHLEHCATOPOB) B Xxoae
XpaHeHUs He TpebyeTcs.

PEKOMeHnyeTCﬂ XPaHUTb O60pyﬂ,OBaHVI€ 3ane4vyaTaHHbIM B
ynakoBke 4O MOMEHTa YCTaHOBKW.
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5.2 O6wwme sBonpocbl SIMC

JneKTpuyecKne nomexu 06bIYHO PACMPOCTPAHAIOTCA MO NPOBOAALMM LIEMsAM 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
WHBEPTOPOM, Kabenem ABuratena u fBuratesiem.

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

MpuMeHeHNe 3KPaHUPOBAHHOIO Kabens fABuraTens NpPUBOAUT K YBEMUYEHUIO TOKa YTEUKU (CM. PUCYHOK 5.3), MOCKOMbKY
€MKOCTHas MPOBOAMMOCTb Ha 3eMio TaKux Kabenen 6onblue, YeM Y HeIKPaHUPOBaHHbIX. ECAM TOK yTeuku He dpunbTpyeTcs,
OH Bbi3blBaeT 6onblune nomexu B cetv B BY-grnanasoHe HUxe npnbnmsutenbHo 5 MIu. MockonbKy Tok yTeukm (l1)
BO3BPALLIAETCA B YCTPOMCTBO Yepes 3KpaH (I3), To, B COOTBETCTBUMN C PUCYHOK 5.3, SKpaHMPOBaHHbIN Kabenb ABuUratens
NPVHLMNMANbHO MOXEeT CO3[aBaTb TONbKO He6GOMbLIOE SeKTpOMarHuTHoe none (ls).

DKpaH OrpaHUuYMBaEeT M3yyaemMble NMOMEXU, HO YBENNUYMBAET HN3KOUYACTOTHbIE MOMexXu B ceTu. [ogknioumnte sKpaH Kabens
aBuraTens K Kopnycy npeobpasoBaTens 4yacToTbl U K Kopnycy ABuratens. Havnyuwurm o6pasom 3To genaetca ¢
MCMOJb30BaHNEM COEAUHEHHDBIX C SKPaHOM 3aXKMMOB, MO3BONALMNX UCKTIOUNTD NPUMEHEHME CKPYUYEHHbIX KOHLIOB 3KpaHa
(ckpyTOK). CKPYTKM YBENIMUMBAIOT COMPOTUBIIEHNE SKPaHa Ha BbICOKMX YACTOTaX, UTO CHIKAET 3GPeKT SKpaHMPOBaHUA U
yBennumBaeT TOK yTeuku (l4).

Ecnun sKkpaHUpoBaHHbIN Kabenb UCMoNb3yeTcsa ANA NOAKMIYEHUA pene, B KayecTBe Kabens ynpaBneHus, ans nepefayv
CUrHaNoOB M NOAK/YEHMA TOPMO3a, NPUCOEANHINTE SKPaH K Kopnycy Ha o6oux KoHuax. OfHaKo B HEKOTOPbIX Clyyasx MOXeT
noTpeboBaTbCA Pa3pbiB SKPaHa, YTOObI NCKUNTL BOSHUKHOBEHVE KOHTYPOB TOKa B SKpaHe.
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1 [MNpoBop 3a3zemneHunsa 4 | MpeobpasoBaTesb 4acTOTbl
2 |3kpaH 5 | DKpaHMpPOBaHHbI Kabenb aBuratens
3 |lMNutaHne OT ceTn nepem. Toka 6 |Osuratenb

PucyHok 5.3 Cutyaums, B KOTOPOI/ BO3HMKAIOT TOKU YyTEUYKU

Ecnn 3KpaH foJ1KeH 6bITb PacnonoXxeH Ha MOHTaXXHOW nnacTtuHe npeo6pasoBaTenﬂ YacToTbl, 3Ta NNacTMHA JOMKHa BbITb
MeTanInyeckon, NOCKOJIbKY TOKW 3KpaHa AONXKHbl NepenaBaTbCA 06paTHO Ha yCTpOVICTBO. Kpome TOro, cnepyert obecneunTb
XOPOUJVIIZ 3)'IeKTpI/ILIeCKI/IVI KOHTaKT MOHTa)XHOW nnaThbl C Waccu npeo6pasoBaTenﬂ YacCTOTbl Yepe3 KpenexHble BUHTDI.

I'Ile NCNoJIb30BaHNN HESKPAHNPOBAHHOIO Kabensa HEKOTOpble Tp€6OBaHVIﬂ K N3NTy4eHUo nomMmex He MmoryTt 6bITb
YAOBIETBOPEHDbI, XOTA 6onbLan 4acTb Tp66OBaHI/IIZ K noMexo3almnieHHOCTN BbIMOMHAETCA.

Ona ymeHbLLEeHNA YPOBHA MOMEX, CO34aBaeMblX BCel CUCTEMON (Npeobpa3oBaTtenemM YacToTbl U YCTaHOBKOW), Kabenu
fBuUraTens 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 (pacnpocTpaHawowmecs no Bo3gyxy)
CO34al0TCA, FMaBHbIM 06PA30M, SNEKTPOHHBIMI YCTPOWCTBAMUN YNpPaBAeHUs.
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5.2.1 PesynbTtatbl ncnoitaHnm IMC

Cnepytouive pesynbTaTbl UCMbITAHUA NPU HOMVHANBbHOW YacTOTE KOMMYTaLUMK Gblivi MOMYYEHbI HA CUCTEME, B KOTOPYIO
BXOAUNY Npeobpa3oBaTesib YaCTOTbl, SKPAHUPOBAHHbIN Kabesb yrnpaBieHus 1 610K ynpaBneHns C NOTEHLMOMETPOM, a TaKXe
ABUraTesb 1 3KpaHUpoBaHHbIN kabenb asuratens (Olflex Classic 100 CY). B Ta6iuya 5.2 yKazaHbl MakcuMasnbHble AfMHbI
Kabene, oTBeyvalowwmMe CTaHaapTam.

YBE/IOMJIEHU.

Mpwu apyrom o6opyaoBaHMN YCNOBMA MOTYT 3HaUUTENbHO OTANYATbCA.

YBE/IOMJIEHU.

CBefieHNs O NapassieNlbHO NPOSIOXKEHHbIX Kabensax cm. B Tabauya 9.19. 5
Tun dunbTpa KoHAYyKTBHbIE MOMexXu 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 KaTeropusa KaTteropus KaTteropusa
c1 c2 ca C1 c2 c
H1
FC 301 0-37 kBT, 200-240 B 10 50 50 Het Ja 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 Ja 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 Her 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 Da
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 Ja Ha
11-37 kBT, 525-690 B? Het 150 150 Het fa Ha
30-75 kBT, 525-690 B Het 150 150 Het a Oa
Hx"
FC 302 0,75-75 kBT, 525-600 B Het Het Het Het Her Het

Tabnuua 5.2 Pe3ynbtaTtbl ucnbiTaHuii Ha SMC (u3nyyeHne) Npu MakCcMManbHON AnnHe Kabens

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

2 T5, 22-45 kBm u T7, 22-75 KBm ¢ kabesnem dguzamens dnuHol 25 M coomeemcmeyiom Kaaccy A, 2pynnd 1. B omHoweHuu ycmarHoesneHHol
cucmemel delicmayrom onpedesieHHble 02paHUYeHUs (3a 0oNoTHUMesTbHbLIMU ceedeHUAMU obpawalimecs 8 KomnaHuto Danfoss).

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

3 Ip20.
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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
usnydyeHuto. B Tabsuya 5.3 npuBegeHo onpeaenexHne 3tux
4 kaTeropwuii 1 3KBUBaNIEHTHasA Knaccudukaumsa cornacHo

EN 55011.

DKBUBaNEHT-

KaTteropus | OnpepeneHune HpIll Knace

nsnyyeHusa B
EN 55011

C1 Mpeobpa3zoBaTenn YacToTbl Ha Knacc B
Hanps»keHne Huxe 1000 B ana
paboTbl B MepBbIX YCIOBUAX
aKcnnyaTaumn (B XKUnbix
nomMeLeHnax n B opucax).

C2 Mpeobpa3zoBaTenn YacToTbl Ha Knacc A,
Hanps»eHne Huxe 1000 B ana rpynna 1
paboTbl B MepBbIX YCIOBUAX
aKcnnyaTauuy (B XXUnbix
nometleHnax n B odpucax), He
ABNAOLMECA HU NepeaBUKHbIMY,

HW CbeMHbIMU, NpefjHa3HaYeHHble
ANA MOHTaX<a 1 BBOAA B
aKcnnyaTaumio npopeccmoHanom.

c3 Mpeobpa3zoBaTenn yactToTbl Ha Knacc A,
Hanps»eHne Huxe 1000 B ana rpynna 2
paboTbl BO BTOPbIX YCIOBUAX
aKcnnyaTaumn (Mpovn3BOACTBEHHAA
cpepa).

c4 MpeobpaszoBaTenn 4acToTbl Ha OrpaHuunTenbH
HanpsxeHne 1000 B n Bbiwe nnun bl Npegen
HOMMHaNbHbIN TOK 400 A 1 Bbllle, |OTCyTCTBYeT.
npeAHasHayeHHble ana paboTbl Bo | Tpebyetca
BTOPbIX YCIIOBMAX SKCMUTyaTaLmnm cocTaBeHune
WX NCNONb30BaHNA B CJTOXKHbIX nnaHa no SMC.
cucTemax.

Ta6bnuua 5.3 CootBetcTBUe Mexay IEC 61800-3 n EN 55011

Mpy NprMeHeHUn o6LWMX CTaHZAPTOB Ha U3MydYeHne
(KOHOYKTMBHOE) NpeobpazoBaTeny YacToTbl AOMKHbI
COOTBETCTBOBATb NpeferbHbIM 3HAUEHWAM, YKa3aHHbIM B
Tabnuya 5.4.

DKBMBaNEHTHbIN

Ycnosusa O6wue cTaHZapTbl Knacc

3KCrUlyaTaumMm | Ha usnyyeHue n3nyuyeHus B
EN 55011

MNepBble CraHgapT Ha n3snyyeHue EN/ | Knacc B

ycnosusa IEC61000-6-3 pna XunuwHo-

3KcnnyaTaumm KOMMYHaJIbHbIX 0ObEKTOB,

(Kunble npeanpuATAA TOProsan n

nomMmelleHnAa n nerkom ANPOMBbILWNIEHHOCTA.

oducobl)

Bropsble ycnosua [ CtaHpapT Ha m3nyueHne EN/ |Knacc A,

3KcnnyaTaumm IEC 61000-6-4 ans rpynna 1
(NpoV3BOACTBEH | NPOU3BOACTBEHHOW Cpefpl.
Has cpepfa)

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

5.2.3 TpeboBaHUA K NOMEXOYCTONUYNBOCTY

TpeboBaHMA K MOMEX0yCTONYMBOCTU ANA
npeobpa3oBaTeneil YacTOTbl 3aBUCAT OT YCNOBWUI
sKkcnnyaTaumn. TpeboBaHVA Ana NPon3BOACTBEHHON cpefabi
ABNAIOTCA 6oNee BbICOKMMU, HeXenn TpeboBaHUA anAa
cpeabl B XWbIX NOMeLleHnax unn oducax. Bee
npeo6pasosaTtenu yactothl Danfoss cooTseTcTBYIOT
TpeboBaHMAM K NPON3BOACTBEHHOW Cpefe 1,
CnenoBsaTe/lbHO, OTBEUAIOT Takxke Honee HU3KUM
TpeboBaHMAM K Cpefie B WiblX NOMeLLeHNAX 1 odurcax c
6onbLm 3anacom no 6es3onacHoOCTy.

[nAa nogTBEepXAEHMA YCTOMUYMBOCTY K NMOMeXaMm,
BO3HMKAIOLMUM MPU NPOTEKaHNN 3NEKTPUYECKNX
npoLeccos, 6binn NpoBefeHbl ceayioline NCMbiTaHnA C
COOTBETCTBMN CO Ceayowmnmmn 6a3oBbiMI CTaHAAPTaMu.

. EN 61000-4-2 (IEC 61000-4-2):
dneKTpocTaTnyeckme paspagbl (ESD).
Bocnpov3BefeHre snekTpocTaTMyeckmx
pa3pAaoB, CBA3aHHbIX C MPUCYTCTBMEM YenoBeka.

. EN 61000-4-3 (IEC 61000-4-3): /i3nyueHne,
CO3/aBaeMoe MPOHMNKALMM 31eKTPOMArHUTHbIM
nonem C aMnANTYAHOW MOAynALMen.
Bocnpowu3seneHne Bo3gencreun
pPaAvoNoKaLUoOHHOrO 06opyOBaHUA 1
060pyAoOBaHNA CBA3Y, a TakkKe MOOMIIbHBIX
CcpencTB CBA3WN.

. EN 61000-4-4 (IEC 61000-4-4): UmnynbcHble
nepexofHble npoueccol. MogennpoBaHvie NoMex,
BbI3bIBAEMbIX MEPEKMIOYEHNEM KOHTAKTOPa, pene
WK aHaNorMUHbIX YCTPOIACTB.
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. EN 61000-4-5 (IEC 61000-4-5): MepexoaHble NpoLeccbl ¢ 6pockaMu HanpseHus. Bocnpon3sseneHue nepexonHbix
NpoLeccoB, CBA3aHHbIX, HAaNpPUMep, C YAapOM MOSIHUKN B6IM3K YCTaHOBOK.

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

paavonepefatoLlero 060pyAoBaHYs, COeUHEHHOrO MeXay coboi Kabenamu.

Cm. Tabnuuya 5.5.

BbasoBbiii cTaHgapT Umnynbcbl Bpockn On.-cTaTny. U3snyuyaemoe HanpsaxeHue BY-
IEC 61000-4-4 HanpaXxeHuA paspagbl 3NeKTpPOMarHuTHoe none nomex
IEC 61000-4-5 IEC IEC 61000-4-3 B cuHdasHOM
61000-4-2 pexume
IEC 61000-4-6
Kputepuit npuemkmn B B B A A
Ouvana3soH HanpsXeHuii: 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
DOeuratens 4 kB CM 4 kB/2 Om" — — 10 Bsgs.
Topmos 4 kB CM 4 kB/2 Om" — — 10 Bsgg.
PaspeneHve Harpysku 4 kB CM 4 kB/2 OmY — — 10 Bsgo.
Llenn ynpaenenus 2 KB CM 2 kB/2 Om" — — 10 Bsgg.
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 NO NOMEXO03aLULLEHHOCTA

") Hagodka Ha 3kpaH kabens

5.2.4 N3onauua geurartens

B KOHCTPYKLMKN COBPeMeHHbIX ABUraTenen, npefHasHauyeHHbIX AN NCNonb30BaHWA C Npeobpa3oBaTesiiMU YacToTbl,
npenycmMoTpeHa HafexHasa usonauyms, obecneumsatowan paboty ¢ IGBT ¢ Bbicokum KIM[ HOBOro nokoneHwus, Ans KOTOpbIX
XapaKTepHo Bbicokoe oTHoweHne dU/dt. MNMpu MmogepHU3aumn cTapbix ABuratenein Heo6xoaAnMo NOATBEPAUTb COOTBETCTBUE
N30MAUMN ABUFATENA UAW CHU3WUTb NMoMexm ¢ nomolybo ¢unbvtpa dU/dt unu, ecnn Heobxogumo, crHycoraHoro éunbtpa. dU/
dt. ina pgnvH Kabenen aBuratena < MakCUManbHOW AnviHe Kabens, ykaszaHHOW B 21asa 6.2 Obujue mexHuyeckue mpebosaHus,
peKkomeHayeMble HOMUHasbI U30AALMKN YKa3aHbl B Tabauya 5.6. Ecnv gBuratenb 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

YcunenHas: UL = 1600

500 B < Un < 600

YcuneHnHas: UL = 1800

600 B < Un < 690

Ycunennas: UL = 2000

Tabnuua 5.6 Usonauua asuratens
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5.2.5 lNlogwunnHMKoBbIE TOKN ABUraTensa

Ons MVHVMMM3aUMM TOKOB B MOALIMMHMKAX 1 Bany,
3a3emniMTe Ha BefoMoe 06opyAoOBaHMe cregytowme
KOMMOHEHTbI:

. npeobpasoBaTtesib YacToTbl
. aBuratenb
. BeloMmoe 060pyAOBaHMe

. asuratenb

CTaHnapTHble KOMNeHCaLunoHHble Mepbl:
1. Mcnonb3oBaHune N30MPOBaHHbIX NOALLWNMHUKOB.

2. Crporo cobniopaiite npouenypbl YyCTaHOBKM:

2a O6ecneyeHne COOCHOCTN MeXay
ABUraTefiem v HarpysKoi.

2b YeTKoe cobniofieHre pekomeHaauuii no
ycTaHoOBKe B cooTBeTcTBMM ¢ DMC.

2c YcnneHune 3alMTHOrO 3a3emrneHunsa and
YMEeHbLUEHNA BbICOKOYACTOTHOIO
MMnegaHca 3alWmnTHOroO 3a3emMineHnsa B
CpPaBHEHUN C BXOAHbIMU CMJIOBbIMMA
nposogamu.

2d ObecneyeHne HageXHOro
BbICOKOYACTOTHOIO COeAVIHEHUA MEXAY
ABuratenem n npeobpasoBaTesiem
YacToTbl; HaNPUMep, C UCNOb30BaHNEM
3KPaHNPOBAHHOIo Kabens ¢
coeanHeHnem 360° B gBuratesne u
npeobpasoBaTesie YacToTbl.

2e  Y6eauTtecb B TOM, YTO MMMEAAHC OT
npeobpa3oBaTens YacToTbl Ha 3eMJ1i0
30aHVA HUKE MMMNedaHca 3a3emrieHus
MaLUNHbI. DTO MOXKET NPeacTaBNATb

I'IpOﬁJ'IEMy npn ncnonb3oBaHMM HaCcoOCOB.

2f YcTpoiTe npAmMoe coefuHeHne
3a3eMneHVs MeXay ABUraTeniemM un

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

60° AVM Ha SFAVM n Hao6opoT.

5. Wcnonb3yiite cucTemy 3asemneHus Bana wim
M30/IMPOBaHHYI0 MydTY.

6.  Mcnonb3yiiTe TOKOMPOBOAALLYIO CMa3Ky.

7. Ecnu BO3MOXHO, MCMONb3yNTE MYHUMANbHbIE
YCTaBKMU CKOPOCTU.

8. MocTapaiiTecb obecneunTb 6anaHC HaNpPsXKeHMA
JIVHUK C 3eMnell. ITO MOXeT BbITb
TPyAHOBbINOAHUMbIM AnAa cuctem IT, TT, TN-CS
W CUCTEM C 3a3eMJIEHHO BETBbIO.

9. Wcnonb3ynte ¢unbtp dU/dt unn cnHyconpHbii
dunbTp.

5.3 lNomexu B nuTatoLen cetn/rapMoOHNKN

MpeobpasoBaTenb YacToTbl NOTPEGNAET U3 CceTn
HeCcuHycoupanbHbI TOK, YTO yBeNMYMBaeT AenCTByloLlee
3HayeHVe BXOAHOrO TOKa ls¢p. HeCuHycompanbHbIn TOK
MOXHO C nomolbto aHanr3a Pypbe NpeobpazoBaTb U
Pa3NoXnTb Ha TOKM CUHYcoMAanbHOM GOpPMbl Pa3NINUHbIX
YacToT, T. €. TOKM FaPMOHUK |n C YaCTOTOM OCHOBHOW
rapmoHukmn 50 lu:

ToKn rapmoHuK Ih Is I7
My 50 250 350

Ta6bnuua 5.7 TpaHcPOPMUPOBAHHBIN HECUHYCOMAANBbHBIN TOK

[apMOHMKM He OKa3blBalOT HeMoCpeACTBEHHOrO
BO3/€eCTBMA Ha NoTpebneHne MOLHOCTY, HO YBENMYMBAKOT
TennoBble NOTepK B yCTaHOBKe (B TpaHcpopmaTope, B
Kabenax). COOTBETCTBEHHO B YCTaHOBKaX C AOBOJIbHO
60/bLLIOW [ONEN Harpy3KW, MPUXoAALLENCA Ha
BbINPAMUTENY, Ba>KHO MOAAEPKMBaTb TOKMA FAPMOHUK Ha
HN3KOM YPOBHE ANA NCKIIIOYEHUA NeperpysKu
TpaHcpopmaTopa 1 CUAIbHOTO HarpeBa Kabenen.

~ o
— 3
N Etz / \} | g
Vv b R
\\—1

PUCyHOK 5.4 KaTywKu MHAYKTUBHOCTM MPOMEXKYTOUYHOI Lienu

YBE/IOMJIEHU

HeKkoTopble TOKM rapMOHUK MOTYT HapyLwaTb paboTy
YCTPOIACTB CBA3M, NOAKMIOUEHHDbIX K TOMY XKe
TpaHcpopmaTopy, UTo U NpeobpasoBaTenb YacTOTbl, LN
BbI3blBaTb Pe30HAHC B 6aTapeAX KOHAEHCATOPOB,
npepHasHaYeHHbIX AnA KoppeKkunn KoapduumneHTta
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

Ona obecneyeHna mManbix TOKOB FapMOHUK
npeobpasoBaTesib YacTOTbl B CTaHAAPTHOW KOMMNMeKTauum
OCHalleH B MPOMEXYTOUYHOM Lienn KaTylKamm
WNHOYKTUBHOCTYW. KaTyLWKM NOCTOAHHOrO TOKa YMeHbLUAT
CyMMapHoe rapmoHmnyeckoe nckakeHune go 40 %.
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5.3.1 BanaHne rapmMoOHUK B CUCTeme
pacnpeneneHnsa MOLHOCTY

Ha PucyHok 5.5 nepBuuyHas o6MoTKa TpaHcdopmaTopa
NOAK/NIOUYEHA K 06Lel TOUKE HECKONBbKUX NPUCOeAVHEHNI
(PCC1) nctouHmKa cpefgHero HanpsikeHus. TpaHcpopmaTop
UMeeT MMNedaHC Zxfr Y MMTAeT HECKONIbKO Harpysok. B
o6Leln Touke HECKONbKMX npucoegmHeHmin PCC2
MoAKIIoYEeHbl BMECTe BCe Harpysku. Kaxgana Harpyska
NoAKNoUYeHa NocpeacTBOM Kabenei, KoTopble MEIT
umnegaHc Zi, 2z, Zs.

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

PucyHok 5.5 Manas cuctema pacnpeaeneHns

Tokn rapmMoHunK HEeNVNHENHbIX Harpys3okK Bbi3blBaloT
NCKaXKeHNEe HanpAaXeHnA n3-3a nepenaga HanmeeanZ Ha
mMmnefaHcax CMCTemMbl pacnpeaeneHuna. Yem 6onblue
nmvnenaHcbl, TemM Bbllle YPOBHUN NCKaXEHUA HaNPAXKEHUA.

MNcKaxkeHre ToKa CBA3AHO C XapaKTepucTuKamum
annapaTtypbl U OTAENbHbIMU Harpy3skamu. ickaxeHune
HanpPs»KeHNA CBA3AHO C XapaKTepPUCTUKaMU CUCTEMbI. 3Has
TONbKO FrapMOHNYECKYI0 XapaKTepUCTUKy Harpysku,
HEBO3MOKHO NpefcKasaTb MCKaxXeHne HanpsxeHus B PCC.
Y1obbl Npeackasatb uckaxkeHne B PCC, HeobxopnMmo 3HaTb
KOHbUrypauumio cuctembl pacnpefeneHusa u
COOTBETCTBYIOLME MMMEaHCbI.

[na onvcaHmnA umnepaHca ceTn UCNosnb3yeTca
PacnpPoOCTPaHEHHbIV TEPMUH «KO3IPOULIMEHT KOPOTKOro
3aMblKaHUAY, Rsce. TO OTHOLIEHME MEXAY KaxKyLuenca
MOLLHOCTbIO KOPOTKOFO 3aMblKaHWA UCTOYHMKA NUTaHWA B
Touke PCC (Sks) 1 HOMUHaNbHOW KaKyLLenca MOLLHOCTbIO

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

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

ZnutaHna

HeratnBHOe BNUsiHME rapMOHUK MMeeT ABa acneKkTa
. TOKM rapMOHUK BHOCAT CBOW BK/aj B CUCTEMHble
noTepu MOLHOCTU (B Kabensx, B
TpaHcpopmaTtope).

] rapMOHI/I‘-IECKOE NCKaXKeHne HanpaXeHnAa
BbI3bIBAET BO3MYLLUEHNA B APYINX Harpyskax v
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 FrapMOHUK

5.3.2 CraHgapTbl 1 TpeboBaHuA K
OrPaHNYEHNI0 FAPMOHMK

TpeboBaHWA K OFPaHUYEHNI0 FAPMOHUK MOTYT 6bITb
nofpasgeneHbl Ha cregytolwme 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 ABuratenem MowHocTtbio 110 KBT
[OCTaToyHO TpaHchopmaTopa Ha 250 KBA, ecnu oguH 13
ABurateneii NogKMNOYeH HEMOCPEACTBEHHO K CETU NMUTaHMS,
a Apyron nuTtaeTcs yepes npeobpasoBaTesb YacTOTbl.
OpHako MolHOCTK TpaHcdopmaTopa 6yaeT HeloCTaTOUHO,
ecn oT npeobpasoBaTens YacToTbl 6yayT nuTaTbcs oba
auratens. Ytobbl obecneunte BO3MOXHOCTb NMUTaHUA
obovx aBuraTenen yepes npeobpasoBaTenn 4acToTbl,
Heob6XxoAMMO UCMOJb30BaTb IGO0 LOMONHUTENbHbIE
CpeacTBa NOJAABNEHUA FAPMOHVK B YCTaHOBKe, Nnbo
npuBoAbl C HA3KMMUN FaPMOHMKaMMU.
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CylLecTBYIOT pasnnyHble CTaHJapTbl, HOPMaTKBbI U
pekomeHZaLuy, Kacalolmecs nofaBneHns rapMmoHuK. B
pa3Hbix reorpadunyeckmx parioHax 1 pasHblX OTPaCNAX
NPYMEHSAIOTCA pa3finyHble cTaHAapTbl. Hanbonee
pacnpocTpaHeHbl crnegytolme CTaHAapTbI:

. 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 makcrManbHoe 3HayeHne CyMMapHOro
KO3pPULUMEHTa rapMOHNYECKUX UCKaxkeHnIn (THVD)
cocTasnAet 8%, ecnn ycTaHOBKa NOAKIOYEHa K
KOMMYHanbHOW anekTpoceTn. Ecnn yctaHoBKa cogepXuT
Ccob6CTBEHHDIN TpaHCchopmaTop, TO NpeaenibHoe 3HaueHne
THVD pasHo 10 %. KoHcTpyktusHo VLT® AutomationDrive
MOXeT BblaepxmBatb THVD 10 %.

5.3.3 lNogaBneHne rapMoHuK

Ha cnyvawn, Korga TpebyoTca 4OMNONHUTENbHbIE MEPbI MO
nopaaeneHnio rapmoHuk, Danfoss npegnaraeT WMpoKuin
acCOpPTMMEHT 060pyAOBaHKe NOAABNEHUA. ITO TaKoe
obopyaoBaHue Kak:

. 12-umnynbCHble NPUBOAbI

. ®unbtpbl AHF

. MprBOABI C HU3KMMU FraPMOHMKaMU
. AKTVBHblEe GUNbLTPSI

Bbl60p pPeWweHnA 3aBUCUT OT HECKONbKNX d)aKTOpOB.

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

. MprmeHeHne (Npodurnb HarpysKu, KOANYECTBO 1

pa3mepbl Harpys3ok)

. MecTHble/HauunoHanbHble TpeboBaHUA/NpaBmna
(IEEE519, IEC, G5/4 n T. 1)

. Obuasa cToUMOCTb BlageHns (HayanbHas
CTOMMOCTb, PeHTabeNbHOCTb,
o6CcnyXnBaHve 1 T. o)

CnepyeT Bcerga paccmaTprBaTb BO3MOXKHOCTb MOAABNEHMWA
rapMOHUK, eC/iv B Harpyske TpaHcpopmaTopa HenvHerHas
cocTaBnfwLan paBHa 40 % vnu 6onee.

5.3.4 PacyeT rapmoHuK

Danfoss npefnaraeT cpeacTea Ana pacyeta rapMoHUK, CM.
2naea 9.6.5 lpoepammHoe obecnederue 0715 K.

5.4 TanbBaHnyeckan pa3BaA3Kka (PELV)

5.4.1 PELV — 3awmTHOEe CBEepXHU3Koe
Hanps»xeHue

PELV obecneurBaeT 3awuTy C NOMOLLbIO OYEHb HU3KOIO
HanpsXeHnA. 3almnTa OT NOPAXKEHUA SNMEKTPUYECKUM TOKOM
obecrneveHa, ecnv anekTpryeckoe nuTaHre umeert
m3onAauuio Tuna PELV, a MOHTaX BbIMOIHEH B COOTBETCTBUU
C TpeboBaHUAMMU, N3NOKEHHBIMUA B MECTHbIX/
rocyfapCTBEHHbIX HOPMATMBaX ANA NCTOYHMKOB PELV.

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

lanbBaHMYeckana (rapaHTUpPOBaHHasA) pa3BA3Kka
obecneunBaeTca BbINONHEHVEM TPEOOBaHUIA MO YCUIIEHHON
M30MALUMN 1 3@ CYET COOTBETCTBYIOWMUX ANNH MNyTeN yTeuek
TOKa U M30MALMOHHBIX PAacCTOAHUNA. 3TN TpeboBaHMWsA
yKasaHbl B ctaHgapTe EN 61800-5-1.

KomnoHeHTbl, obecneyrBaoLLme 3NeKTPUYeCKyio N3onauuio
B COOTBETCTBUM C NPUBEAEHHBIM HUXKE OMUCaHNEM,
OTBEYAIOT TaKKe TPeboBaHUAM K MOBbLILLEHHON U30AALNUN 1
BblAEP>KMBAIOT COOTBETCTBYIOLME UCMbITAHUA, KaK yKa3aHo
B EN 61800-5-1.

lanbBaHuyeckyto pa3sAsKy PELV moxHO BMaeTb B 6 MecTax
(cm. PucyHok 5.7):

YT106b1 06ecneunTb 3awmty PELV, Bce coeguHeHuna ¢
KnemMmamuy ynpaBneHua AOMKHbI ObiTb BbINOHEHDI
cornacHo TpebosaHuam PELV (Hanpumep, Tepmuctop
[OIKEH VIMETb YCUNEHHYIO/ABONHYIO N30ALMIO).

1. NcTouHmKk nutanma (SMPS) ¢ pa3saskon curHana
OT Lenu MOoCT. TOKa.

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

3. MN3mepuTenbHble npeobpasoBaTenu ToKa.

4. OnTonapa, Moayfnb TOPMOXKEHHUSA.

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

6. 3aKkasHble pene.

7. MexaHuyecknin TOpMo3.
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130BC968.10

PucyHok 5.7 FanbBaHMYecKan pa3Baska

DyHKUMOHanbHana ranbBaHM4Yeckan pasBaska (Ha cxeme
0603HaueHa a 1 b) npegHasHaueHa Ana AONOAHUTENBHOIO
pe3epBHOro NUTaHMA 24 B n ctaHaapTHoro uHtepdeinca
WwuHbl RS 485.

ABH/MAHUWE!

MoHTax Ha 605bLIOIA BbICOTE Hafi yPOBHEM MOPA
B cnyuae BbicOTbl Hafi ypoBHEM Mops 6Gonee 2000 m
o6partutecb B Danfoss oTHocuTenbHo Tpe6oBaHumn PELV.

ABHVWMAHUE!

MpuKocHOBEHME K TOKOBeAYLNM YacTAM MOXeT
NPUBECTU K CMepTeNbHOMY MCX0Ay — AaXKe ecnu
o60pyfoBaHNe OTKIIOYEHO OT CETU.

Y6enurtecb TakxKe, UTO OTKIIIOUEHbI BCe Npoyne BXogHble
Hanps>KeHUsA, TaKne KaK CMcTeMbl pasfiefieHnsA Harpysku
(nogKknioueHne NPOMEXKYTOUYHO Lienun NoCTOAHHOIo
TOKA), a TakKXKe MoAK/oueHne agsuratena gns
KNHETNYECKOro pe3epBMpoOBaHuA.

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

Bonee KOPOTKMII NPOMEXYTOK BpemMeHU AomnycKaeTcs
TONbKO B TOM C/lyyae, eciin 3TO YKa3aHo Ha MacnopTHOiA
Tabnnuyke KOHKpeTHOro 6soKa.

5.5 OyHKUMM TOPMOXKEHUA

(DyHKLl,VIﬂ TOPMOXEHUA NPUMEHAETCA ANA TOPMOXKEHNA
Harpyskm Ha Bany apuratena B Buae nm6o ANHaMmn4yeckoro,
nmbo MexaHN4eckoro TOPMOXEHUA.

5.5.1 Bbibop TOpMO3HOro pesuncropa

MpuMeHeHWe TOPMO3HOro pesncTopa obecneynsaeT

MornoLeHne BblgeAeMOoN SHepruy B TOPMO3HOM

pe3uctope, a He B NpeobpasoBaTene yacToTbl. [logpobHee

cM. PyKk08oOcmeo no npoekmupo8aHuio MopmMo3HbIX

pe3ucmopos. 5

Ecnn BennumHa KMHeETMYECKON 3Hepruu, nepesaBaeMoin B
pe3ncTop B KaXXAOM MHTepBasie TOPMOXKEHWSA, He N3BEeCTHa,
CpeAHIol0 MOLHOCTb MOXHO paccuMTaTb Ha OCHOBe
BPEMEHU LMKNa 1 BPEMEHWN TOPMOXEHMSA, 0bpasyoLmnx
npepbIBUCTBIN pabounin Lmkn. MpepblBUCTbIN pabounin
LMKN pe3nctopa noKasblBaeT UHTEPBas BPeMEHU, B
TeyeHne KOTOpOro pesnctop BKouveH. Ha PucyHok 5.8
MoKasaH TUMUYHBIA LMK TOPMOXKEHNA.

YBEAOMJIEHU

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

MpepbiBUCTBIN pabounin LKA Ana pesuctopa
paccunTbiBaeTca cefyiowm obpasom:

Pa6oyuti Yyukn = tmopm/T

T — Bpemsa uuMKna B CeKyHaax
tropw. — BPEMA TOPMOXEHNA B CEKYHAAX (3a BpemaA LMKna)
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Load

130BA167.10

Speed

[

tc Tth Tto\ta

T

\
\

tc [ tb
\

tol ta

PucyHoK 5.8 TUNnYHbIN LMK TOPMOXKEHNA

Time

Pa6ouunin Pa6ounin uukn
1) | TOPMOXKEHUA
OnuTtenbHoCTb TOPMOMEHIA e
wkna (0) nNpy 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%
P90K-P160 600 [OnuTtenbHasA 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%?2
P630-P1MO 600 40% 10%

Ta6bnuua 5.9 TopmoxkeHne npu KpyTALEM MOMEHTE BbICOKOMN

neperpysku

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

MOopMO3HOM MOMeHme 76 %

2 500 kBm npu mopmosHom momerHme 130 %/560 kBm npu

mopMo3HoM MmomeHme 115 %

KomnaHua Danfoss npegnaraet TOpmMo3Hble pe3ncTopbl ¢
pabounm ymknom 5 %, 10 % n 40 %. Ecnn ucnonb3yetca
10 % pabounii UMK, TOPMO3HbIE PE3NCTOPbI NOrNoLWaT
MOLLHOCTb TOPMOXKeHUA B TedyeHne 10 % BpemMeHn umKkna.
Ocratowmeca 90 % BpemMeHn LMKa NCronb3yloTca ana
pacceaHnAa n3bbITOYHOro Tenna.

YBEJIOMJIEHU

Y6eaunTechb, UTO pe3ncTop NOAXOAUT ANs 06paboTKn
TpebyemMoro BpemMeHn TOPMOXKeHNS.

MakcMmManbHO JOMYCTMasA Harpy3ka Ha TOPMO3HOM
pesncTop onpeaenaerca NMKOBON MOLHOCTbIO MpK
33[1aHHOM MPEPLIBUCTOM LMKIIE 1 MOXKET ObITb BbluMCieHa
cnegytowmm obpasom:

tropm
T ymkna

rae tTopm. — BpPems TOPMOXeHUA B ceKyHAaX, Tuymkna —
obLlee Bpemsa LuMKna.

ED (paboymii umks) =

ConpoTuBneHre TOPMO3HOIO PEe3NCToPa BbIYNCISETCS MO
dopmyne:

10CT. TOKa

Rropm. [OM] = Pk,

roe

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

ConpoTuBEHNE 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
aKTVBEH AeHne nepep |(3awmTHoe

OTKJ/IIOUEHUNEM | 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
HanpsaxeHue 410 B, 820 B, 850 B, 975 B wnn 1130 B —
€C/nn He UCMOoNb3YITCA TOpMO3Hble pe3nctopbl Danfoss.

66

Danfoss A/S © Bep. 2014-04-04 Bce npaBa 3aLMLLEHbI.

MG33BF50



Danfits

MHTerpaLl,l/Iﬂ CUCTEeMbI

PyKOBOACTBO no NPOeKTNpoBaHnioO

Danfoss pekomeHayeT conpoTuBReHNe TOPMOXeHNA Rpex,,
T. €. TaKoe, KOTOPOe rapaHTMpyeT CNOCOOHOCTb
npeobpasoBaTenia YacToTbl K TOPMOXKEHMIO C MaKCMMarbHO
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. Npu
TOPMO3HOM MOMeHTe, paBHoM 160 %, onpegenseTca
BblpakeHnem:

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

) ina npeobpasosameneti 4yacmomei ¢ 861X00HOU
MOWHOCMbIO Ha 8any < 7,5 kBm

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

YBELIOMJIEHU

ConpoTuBneHne Uenu BbiIopaHHOro TOPMO3HOrO
pe3uncTopa He AOMKHO NPEBbIWATb 3HaYEHUs,
pekomeHpyemoro Danfoss. Ecnu BbiGpaTb TOpmMO3HOIA
pe3uncTop ¢ 6onee BbICOKAM OMUYECKUM
CONpPOTMB/IEHUEM, TO TOPMO3HOI MOMEHT He JOCTUTHET
160 % OT HOMMHANbHOrO KPYTALLEro MOMEHTa, 1
BO3HMKHET BEPOATHOCTb aBTOMATMYECKOro OTK/I0YeHNs
npeo6pasoBaTtens YacToTbl ANA obecneyeHus
6e3onacHOCTM.

YBEJOMJIEHU

Ecnu B BbIXOQHOM TPaH3UCTOPE CXeMbl NPOUCXOAUT
KOpPOTKOE 3aMblKaHMe, TO paccesiHue MOLHOCTY B
TOPMO3HOM pPe3nCTope MOXeT 6bITb NpeaoTBPaLLeHO
TONbKO OTKJIIOYEHNEM NpeobpasoBaTena YacToTbl OT
nuTaloLWein CeTn C NOMOLLbI0 CETEBOro BbIK/lOUaTens uiu
KOHTaKTOpa. (KOHTaKTOp MOXeT ynpaBnATbCA
npeo6pasoBaTenemM 4acToTbl.)

ANPEOYNPEXOEHUE|

Bo Bpemsi TOPMOXeHUA 1 NOce Hero TOPMO3HOIA
pe3ncTop CTaHOBUTCA FOPAYNM.

. Bo n3bexaHme TpaBM, He npuKacanTecb K
TOPMO3HOMY Pe3ucTopy.

. TopMoO3HOI1 pe3ncTop cegyeT pasMewaTtb B
6e30nacHoii cpefie, YTOObI NCKNIOUNTD
OMacHOCTb MoKapa.

ATPELOYNPEXXOEHUE] 5

Mpeo6pasoBaTenun YactoTbl ¢ Kopnycamu Tuna D-F
MIMEIOT HECKONbKO TOPMO3HbIX NMpepbiBaTeneil.
Heobxoammo ncnonbsoBaTb N0 OHOMY TOPMO3HOMY
pes3ncTopy Ha KaXAablii TOPMO3HOI NnpepbiBaTeb.

5.5.2 KabenbHasa npoBoaka TOPMO3HOro
pe3ncrtopa

OMC (BuTble Kabenn/sKpaHnpoBaHue)

Y1066l 06€ecneunTb 3afaHHble XapakTepucTuku IMC,
UCMONb3yNTe 3KpaHMpPOBaHHbIe Kabenu/nposoga. Mpu
NCMOMb30BaHMN HESKPAHPOBaHHbIX MPOBOAOB
peKoOMeHAYeTCA CBUTb NPOBOAA Mexay cobon ana
YMEHbLUIEHUA SNEKTPUYECKMX MOMEX OT NMPOBOLOB MeXIY
TOPMO3HbIM PE3NCTOPOM 1 MpeobpasoBaTenieM YacToTbl.

Ona ynyyweHna xapaktepuctuk SMC ncnonbsynte
MeTaNINYeCcKnin 3KpaH.

5.5.3 YnpaBsneHue ¢ nomoubio GyHKUNN
TOPMOXEHUA

TopMo3 3awuLLeH OT KOPOTKOrO 3aMblKaHUA TOPMO3HOIo
pe3ncropa, a TOPMO3HOWN TPaH3NCTOP KOHTponupyeTca ¢
Lenblo 06HAPYKEHUs ero KOPOTKOro 3amblKaHuA. [ns
3alMTbl TOPMO3HOIO pe3ncTopa OT MeperpysKku B ciyyae
BO3HMKHOBEHWA HEUCMPaBHOCTU Npeobpa3soBaTtens YacToTbl
MOXeT MCNONb30BaTbCA PenenHbIi/undpoBON BbIXOS.
Kpome Toro, Topmo3Holi pe3nctop obecrneunsaet
BO3MOXHOCTb CUMTbIBAHWNA 3HAYEHNA MTHOBEHHOMN
MOLLHOCTM 1 CpefHelt MOLWHOCTA 3a nocnegHue 120 c.
TopMO3 MOXKeT TakKe KOHTPONMPOBaTb MOLLHOCTb
TOPMOXEHUA N 06ecrneynBaTb, YTOObI OHA He MpeBbilasna
npenena, ycTaHOBIeHHOro B nap. 2-12 lpedenvHas
MOWHOCMb mopmoxeHus (kBm). B napametpe

2-13 KoHMposb MOUWHOCMU MOPMOXXeHUs BblONpaeTcs
byHKUKMSA, KoTopas GyfeT BbIMOHATLCA, KOrAa MOLHOCTb,
nepefaBaemMas Ha TOPMO3HOWN Pe3nNCTOp, NPEBLICUT Npeaern,
YCTaHOBJIEHHbIN B napameTpe 2-12 [IpedenbHas MowHOCMb
mopmoxeHus (kBm).
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YBELIOMJIEHU

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

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

BMecTo GpyHKUMU TOPMOMKEHMSA MOXKHO C MOMOLLbIO
napametpa 2-17 KoHmpose nepeHanpsXeHus BKMIOUUTb
bYHKLMIO KOHTPONA NepeHanpseHus (cneynanbHbIi
TOpPMO3HOW pe3ucTtop). [laHHas byHKUMA akTUBHA AN BCEX
6n0KoB. OyHKUMA JaeT BO3MOXHOCTb M36exaTb
OTK/lOYeHVA Npeobpa3oBaTesia YacToTbl MPY BO3pacTaHuU
HanpsAXeHVsA B LEenn NoCcTOAHHOMO ToKa. DTO AOCTUraeTca
nyTeM YBeNMYeHWs BbIXOGHON YacToTbl C LeNbio
OrpaHNUYEHNA HAaNPsXKEHWs, NOCTYNAloOLWero 13 Lenm
NOCTOAHHOrO ToKa. [laHHan ¢yHKuMA yaobHa, Hanpumep,
NPV OYeHb KOPOTKOM BPEMEHUN 3aMefneHNs, MOCKONbKY

npenoTepallaeT OTKIOYEeHNE I'Ip606pa3OBaTEJ'Iﬂ yactoTbl. B

3TOM Cflydae BpeMA 3ameneHna yBennumBaeTcs.

YBE/IOMJIEHU.

KoHTponb nepeHanpA)KeHNA Henb3A BKAIOYUTb NpU
pabote c gBUraTtenem c NOCTOSAHHbIMU MarHUTamm (T. e.
Korpga ana napametpa 1-10 KoHcmpykyusa 0suzamens
ycTaHOBNeHo 3HauyeHue [1] HesgHon. ¢ nocm. MaeH.).
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XapaKTepI/ICTI/IKI/I npoAayKTa PyKOBOACTBO Nno NPOeKTNpoBaHuioO

6 XapaKkTepucTnku npoayKra

6.1 DneKTpUYecKre XapaKTePUCTMKM

6.1.1 HanpsxxeHne cetn nutaHna 200-240 B

0O603HaveHne 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
BbixogHoW 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 41 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 XapaKTepuctnukn

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

BUratena, Topmosa, uenn pasgeneHma
A P Henm pash (MK, 0,2 (24))

Harpysku [Mm?] ([AWG])

Makc. nonepeuHoe ceueHne 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
HOMMWHaNIbHOWN MaKC. Harpyske [B11®
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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XapaKkTepucTuku npoaykra

PyKOBOACTBO no NPOeKTNpoBaHnioO

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

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
Makc. BXoAHOW TOK
HenpepbiBHbiii (200-240 B) [Al 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
[lononHuTenbHble 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 ¥ pna cet, Topmosa 1 Lenu

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

Makc. nonepeyHoe cevyeHve kabens® gna gsuratens, IP21

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

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

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

PyKOBOACTBO Nno NPOeKTNpoBaHuio

0O603HayeHue TUNa

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 IP21, IP55, IP66

C1

1

C1

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 TedeHre 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

MakKc. BXoaHOW TOK

HenpepbiBHbIn (200-240 B) [A]

54,0 68,0

68,0

80,0 104

104 130

130 154

MpepbiBUCTLIV (Meperpy3ka B TeueHne 60 c)
(200-240 B) [A]

81,0 74,8

102

120 114

156 143

195 169

[ononHutenbHble TEXHNYECKNE XapaKTepucTukn

Makc. nonepeyHoe ceyeHne Kabens gnisa ceTw,
TOPMO3a, ABuUratena, uenu pasgeneHna Harpysku,
IP20 [Mm?] ([AWG])

35(2)

50 (1)

50 (1)

150 (300 MCM)

150 (300 MCM)

Makc. nonepeyHoe cevyeHue 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 pasgeneHua Harpysku, 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_leHOl‘IHOE 3HayeHme noTepn MOLHOCTK Npu

HOMMWHaNIbHOM MaKC. Harpyske BT

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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XapaKTepI/ICTI/IKI/I npoAaykKTa PyKOBOACTBO no NPOeKTNpoBaHuio

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 IP20 (tonbko FC 301) A1l 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 Bbicokasa neperpyska 160 % B TeyeHne 1 MUH.

BbixogHasa MolHOCTb Ha Bany [KBT] 0,37 0,55 0,75 1,1 1,5 2,2 3 4 55 7,5
HenpepbiBHbiii (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 | 256
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 | 23,2
HenpepbiBHaa mowHocTb (400 B) [KBA] 0,9 1,3 1,7 21 2,8 3,9 5,0 6,9 9,0 11
HenpepbiBHas mowHocTb (460 B) [KBA] 0,9 1,3 1,7 24 2,7 3,8 5,0 6,5 8,8 11,6
Makc. BXOgHOWN 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
HenpepbisHbii (441-500 B) [Al 1,0 14 1,9 2,7 3,1 4,3 5,7 74 9,9 13
MpepbiBucTbIn (441-500 B) [A] 1,6 2,2 3,0 43 50 6,9 9,1 11,8 158 | 20,8

ﬂOI‘IOﬂHI/ITeanbIe TeXHNYeCKUue XapakKTepuctukn

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

TOpPpMO3a, ABuUratena, yenn pasgeneHuma
pmosa, A Henm pasa (MH. 0,2 (24))

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

Makc. nonepeuHoe ceueHue kabens? ans cetu,
TOpMO3a, ABUraTens, uenu pasgeneHus 4,4,4(12,12,12)
Harpysku, IP55, IP66 [Mm?] ([AWG])

Makc. nonepeuHoe ceueHve kabens® gna

) 6,4,4 (10,12, 12)
pasbeauHutens [mm] ([AWG])

OueHOYHOe 3HauYeHne NoTePU MOLHOCTY NPy

. 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

Tabnuua 6.4 MurtaHune ot cetn 380-500 B (FC 302), 380-480 B (FC 301), PK37-P7K5
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XapaKkTepucTuku npoaykra

PyKOBOACTBO no NPOeKTNpoBaHnioO

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 HanprKeHA 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 60 384 352 51,2 1,3 60 48,4 704 67,1
HenpepbiBHbii (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
MpepbiBUCTLIN (Neperpy3ka B TeyeHne 60 c) 35,2 310 46,4 374 544 4 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
[lononHuTeNbHbIE TEXHNYECKME XapaKTepucTuKn

Makc. nonepeuHoe ceueHve kabena® ana

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

Makc. nonepeuHoe 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, Len paspeneHns
Harpy3sku, IP20 [mm?] ([AWG])

10, 10, (8, 8,)

10, 10, (8, 8,)

35--(2-7)

35--(2-7)

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

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

OueHoYHOe 3HauyeHue noTtepy MOLHOCTN npun

HOMMWHAbHON 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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XapaKkTepucTuku npoaykra

PyKOBOACTBO no NPOeKTNpoBaHnioO

0O603HayeHue TUNa

P30K

P37K

P45K

P55K

P75K

Bbicokasa (HO)/HopmanbHas
neperpyska (NO)"

HO

NO

HO

NO

HO

NO

HO NO

HO NO

TuUNn4yHas BbIXO4HAs MOLWHOCTb 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

(@)

c2

BbixogHoI TOK

HenpepbiBHbIn (380-440 B) [A]

61

73

73

90

90

106

106 147

147 177

MpepbiBUCTBIN (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

MpepbiBUCTBLIV (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

MpepbiBUCTLIV (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

MpepbiBUCTLIN (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 TeXHNYeCKue Xapakrepuctmkumn

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

35(2)

50 (1)

50 (1)

150 (300 MCM)

150 (300 MCM)

Makc. nonepeuHoe ceuyeHvie
Kabena gna 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 ceyeHue
Kabena gna Topmosa u uenu
pasgeneHuna Harpysku, IP21, IP55,
IP66 [MM?]

50 (1)

50 (1)

50 (1)

95 (3/0)

95 (3/0)

Makc. nonepeyHoe ceyeHue
kabena® onA pasbeauHuTens
[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 3HayeHne norepu
MOLHOCTK 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 no NPOeKTNpoBaHnioO

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

0O603HaueHue TUNa PK75 P1K1 P1K5 P2K2 P3K0 P4KO0 P5K5 P7K5
TunuyHaa BbIXOAHaA 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 4,1 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
HenpepbiBHasA 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
MpepbiBUCTbIN (525-600 B) [A] 2,7 38 43 6,6 83 93 13,8 16,6

p,OI'IOﬂHI/ITeanbIe TeXHNYEeCKUE XapaKTepucTtukn

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

BUraTena, Topmosa, uenn pasgeneHma Har| 3KN
A pMo3a, Lennt 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
Kng? 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 NPOeKTNpoBaHnioO

0O603HayeHue TUNa

P11K

P15K

P18K

P22K

P30K

Bbicokasa (HO)/HopmanbHas
neperpyska (NO)"

HO NO

HO NO

HO NO

HO NO

HO

NO

TuUNnyHas BbIXO4HAs MOLWHOCTb Ha
Bany [KBT]

11 15

18,5

18,5 22

22 30

30

37

TuUNnyHas BbIXO4HAs 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

1

BbixogHoI 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 25,4

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

MpepbiBucTbI Npu 575 B [A]

26 22

32 27

39 34

50 41

56

52

[lononHuTenbHble TEXHNYECKNE Xapa

KTepucTtnkun

Makc. nonepeuHoe ceueHue
kabena® ana cetu, TOopmo3a,
ABUraTens, uenu pasgeneHus
Harpy3ku, IP20 [mm?] ([AWG])

10, 10,- (8, 8,)

10, 10, (8, 8,)

35--(2-7)

35--(2-1)

35--(2-7)

Makc. nonepeyHoe ceyeHue
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--(21)

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 pasbeanHuTens [Mm?] ([AWG])

16, 10, 10

(6,

8, 8)

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

OueHoYHoe 3HayeHue norepu
MOLHOCTU Npn HOMWHaNbHOW

Makc. Harpyske [BT]?

220 300

300 370

370 440

440 600

600

740

Kna

0,98

0,98

0,98

0,98

Ta6bnuuya 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 TUNa 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
TuUnnyHan BbIXOAHAA MOLWHOCTb Ha Bany [n. C.
A . y In. .l npu 50 50 60 74 75 100 100 120
575 B
Kopnyc 1P20 c3 a c3 c4 Cc4
Kopnyc IP21, IP55, IP66 (@ @ C1 2 Q
BbixogHol TOK
HenpepbiBHbii (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 mowHocTb (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
HenpepbiBHbIn npu 550 B [A] 49 59 59 78,9 78,9 95,3 95,3 124,3
MpepbiBucTbI Npu 550 B [A] 74 65 89 87 118 105 143 137
HenpepbiBHbI npu 575 B [A] 47 56 56 75 75 91 91 119
MpepbiBucTbI Npu 575 B [A] 70 62 85 83 113 100 137 131
[lononHutenbHble TeXHNYECKUe XapaKTepucTukm
Makc. nonepeyHoe ceyeHve Kabens ona cetu u
R 50 (1) 150 (300 MCM)
nsuratens, IP20 [mm?] ([AWG])
Makc. nonepeyHoe ceyeHve Kabens ans TopMosa u
2 50 (1) 95 (4/0)
uenu pasgeneHuna Harpysku, IP20 [mm] ([AWG])
Makc. nonepeyHoe ceyeHve Kabens onAa cetu u
> 50 (1) 150 (300 MCM)
nsuratens, IP21, IP55, IP66 [mm?] ([AWG])
Makc. nonepeyHoe ceyeHune Kabens gna TopMosa u
3 50 (1) 95 (4/0)
uenu pasfeneHuna 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 o e
pasbeanHuTena [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? 0,98 0,98 0,98 0,98

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

PyKOBOACTBO no NPOeKTNpoBaHnioO

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

0O603HaueHue 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
MpepbiBucTbIn (525-550 B) [A] 34 4,3 6,2 7,8 9,8 14,4 17,6
HenpepbiBHbii (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 5,4 6,6 9,0 12,0
MakKc. BXoAHOW TOK
HenpepbiBHbIn (525-550 B) [A] 1,9 24 3,5 4,4 55 8,1 9,9
MpepbiBucTbIn (525-550 B) [Al 3,0 3,9 5,6 7,0 8,8 12,9 15,8
HenpepbiBHbi (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, Lienun pasfeneHns 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 [Mm2] ([AWG])
OueHOUYHOE 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 NPOEKTMPOBaHNIO

0O603HaueHue TUNa P11K P15K P18K P22K
Bbicokas/HopManbHas neperpyska’ HO NO HO NO HO NO HO NO
::l;g::(ae:;:);:?lzﬂ MOLLUHOCTb Ha Bany [KBT] npwu 75 " " 15 15 185 185 2
:2;2:;2:::);(;?;;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
MpepbiBUCTLIV (Neperpy3ka B TeueHne 60 c)

(551-690 B) [A] 20,8 19,8 28,8 24,2 35,2 29,7 43,2 374
HenpepbiBHasa mowHocTb (Mpu 550 B) [KBA] 13,3 18,1 18,1 21,9 21,9 26,7 26,7 343
HenpepbiBHasa mowHocTb (Mpu 690 B) [KBA] 15,5 21,5 21,5 26,3 26,3 32,3 323 40,6
MakKc. BXoAHOW TOK

HenpepbieHbii (npu 550 B) [A] 15,0 19,5 19,5 24,0 24,0 29,0 29,0 36,0
MpepbiBUCTBIV (Meperpyska 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
MpepbiBUCTBIN (Meperpyska B TeyeHne 60 C npu

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

Makc. nonepeuHoe ceueHve kabena® pna cetn/

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

vm?] ([AWG))

Makc. nonepeyHoe ceueHve kabens® gna

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

OueHouHoe 3HaueHVie NoTepU MOLIHOCTU MpU
150 220 220 300 300 370 370 440

HOMMWHAbHON MaKcC. 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 Nno NPOEeKTNpoBaHnIoO

0O603HaueHue TUNa P30K P37K P45K P55K P75K
Bbicokas/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] npn HanpsxeHun 690 B
Kopnyc 1P20 B4 a3 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
MpepbiBUCTBIV (Neperpyska 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]
HenpepbiBHbii (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]
HenpepbiBHaa 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]
HenpepbiBHbin (Mpu 690 B) [A] 36,0 48,0 48,0 58,0 58,0 70,0 70,0 86,0 - -
MpepbiBUCTLIN (Meperpyska B TeueHne 60 ¢

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

N 150 (300 MCM)
cetn n auratensa [mm’] ([AWG])
Makc. nonepeyHoe ceyeHve Kabens ana
Lenu pasfeneHna Harpysku n Topmosa 95 (3/0)
[Mm?] ([AWG])
185, 150, 120
Makc. nonepeyHoe ceuyeHve kabena® gna 95, 70, 70 (350 MCM
2] ([AWG 3/0, 2/0, 2/0 ' )
pasbeguHuTens [Mm?] ([ 1) ( ) 300 MCM, 4/0)
OueHOYHOe 3HayeHre 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/io4amesnu.

") Boicokas nepezpyska (HO) = 150-npoueHmHsiti unu 160-npoueHmHsIti Kpymauwjuli MOMeHm 8 meyeHue 60 ¢. HopmaneHas
nepezpyska = 110-npoyeHmHsIl Kpymauwjuli MomeHm 8 meyeHue 60 C.

2 Y3amepsemca ¢ UCNOMb308AHUEM 3KPAHUPOBAHHbLIX Kabesneli 0sueamens 0aUHOU 5 M Npu HOMUHAIbHOU HA2PYy3Ke U HOMUHA/IbHOU
yacmome.

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

3HaqeHus npusedeHsl Ucxoda u3 munuyHozo KI1J dsueamens (epaHuua eff2/eff3). ins dsueamenet ¢ 6onee Huzkum K[ nomepu 8
npeobpazosamesie yacmomsl gospacmarom, u Haobopom.

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

XapaKTepI/ICTI/IKI/I npoAaykKTa PyKOBOACTBO no NPOeKTNpoBaHnioO

HpueeOeHHble 0aHHble ydyumelsarom MowHOCMe, nompe6nﬂemyfo LCP u munosgsimu nnamamu ynpaseJeHus. JononHumerneHsie
ycmpot“lcmsa U Hazpyska nosie3o8amesia mo2ym yeseiudume nomepu HaA 30 Bm. (O6b14HO npu nosHou Haepyske niamel ynpasjieHus u
npu ycmaHoske 0donosiHUMesnbHbIX naam 8 2Hesdax A unu B ysenu4eHue nomepb cocmassisem 8ce2o 4 Bm 0na kaxdoli nnamel.)
Xoms u3mepeHuUsA 8bINOJIHAIOMCA C NOMOWbIO CAMO20 COBPEMEHHO20 O60pyaOBCIHUFI, Heob6xo0umMo ydyumeleame noepewHocme

Hekomopelx usmepeHul (£ 5 %).

4 Tpu 3HaYeHUS MAKC. cedeHUs Kabens NpueodAMCa COOM8eMcmeeHHo O/ OOHOXUIbHO20 Kabens, 2ubKo20 NPoeoda u 2ubKo2o
nposoda ¢ KOHYe8bIMU KabeabHbIMU My@mamu.

6.2 O6Lme TexHNYecKme TpeboBaHUA

6.2.1 lutaHne oT cetun

[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 %
HanpsxxeHue nuTaHuA FC 302: 525-600 B £10 %
HanpsaxxeHue nuTaHuA FC 302: 525-690 B £10 %

Huskoe HanpAxeHue cemu/nponaaaHue HAanpAxeHusA:

I7pu HU3KOM HanpsAxeHUU cemu usiu npu nponaaaHuu HanpAxeHUusa cemu npeo6pa3oeamenb yacmomel npoaon)Kaem
pa6omamb, NOKa HanpsAxeHue npome)Kymquod yenu He CHU3UMCA 00 MUHUMA/1bHO20 YPOBHA, hpu KOMopom npoucxoaum
8blKJ/1to4YeHue npeo6pa30&ameﬂﬂ; 006bI4HO HanpsxeHUe omkJtoYeHuUa Ha 15 % Huxe MUHUMA/TbHO20 HOMUHGA/IbHO20
HanpAxeHUa numaHus npeo6pa3oeamenﬂ. BkntoyeHue numaHua u nosHsIl prmﬂLL(ULj MOMeHM HeBO3MOXXHbl hpu
HanpsxeHuu 8 cemu meHowe 10 % MUHUMAJIbHO20 HOMUHAJIbHO20 HANPAXEHUA NUMAHUA npeo6pasoeamenﬂ.

YactoTa nutaHuAa 50/60 Ty +5 %
Makc. KpaTKkoBpeMeHHasa acummeTpua das ceTn nNuTaHuA 3,0 % OT HOMMHANbHOIO HaNPAXeHUA NUTaHUA
KoadpuumeHT akTuBHOM MoLyHOCTY (A) 2 0,9 HOMVMHANbHOrO 3HAYeHNA NPU HOMWHANBbHOWN Harpyske
KoadpoduumeHT peakTmBHom molHocTH (cos ¢) oKOJIo efnHuLbI (> 0,98)
Yucno BkntoyeHun exogHoro nutaHua L1, L2, L3 npu mowHoctn < 7,5 kBT He 6onee 2 pa3 B MUHYTY
Yncno BKnoyeHUn BxogHoro nutanma 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»Katoweli cpefibl B COOTBETCTBUM € TpeboBaHmeM KaTeropua nepeHanpsxenua lll/cteneHb
craHgapTta EN60664-1 3arpA3HeHuns 2

Ycmpoticmeo npu2o0HoO 0715 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 aABuraTtens

MouwHocTb gsuratens (U, V, W)

BbixogHOe HanpsaxeHune 0-100 % HanpaXXeHNA UCTOYHUKA NUTaHUA
Bbix. yacToTa 0-590 y?
BbixopgHaa yactoTa B peXxrme MarHUTHOro MoToka 0-300 Iy
Yncno KommyTaumim Ha BbIxoge bes orpaHuyeHunsa
ANnTenbHOCTb N3MEHEHNA CKOPOCTU 0,01-3600 c

XapaKTepucTuKn KpyTALero MoMeHTa

MyckoBON KPyTALWMIA MOMEHT (MOCTOAHHbIN KPYTALWMA MOMEHT) makc. 160 % B TeueHue 60 ¢ oguH pa3s 3a 10 MUH.
MyckoBOM KPyTALMI MOMEHT/KPYTALNI MOMEHT neperpysku

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

Bpema HapacCTaHWA KpyTALLEro MomeHTa B pexkume VVCPUS (He3aBMCMOe OT YacToTbl NepekoyeHns) 10 mc

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

2 Bpems omK/UKA KpymsAwWe20 MOMeHma 3deucum om NpUMeHeHUs U Hagpy3Ku, HO, KaK Npasusio, Waz Kpymsauwe2o MomeHma
om 0 0o 3adaHus cocmassigem 4-5-kpamHoe 8pemMa HapdcmaHua Kpymsaujezo MomeHmad.

3) CneyuanbHbie Nonb308amesnbckue epcuu ¢ 8bixodHol yacmomoti 0-1000 Iy.

6.2.3 YcnoBuAa oKpy»katoLen cpeabl

YcnosuA SKcnyatTaynn

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 koHaeHcauun)) Bo BpeMa paboTbl
ArpeccuBHan cpega (IEC 60068-2-43), TecT HaS Knacc Kd
TemnepaTtypa okpy»aioLlen cpebl Makc. 50 °C (cpepHas MakcumarnbHas 3a 24-yaca — 45 °C)
MuH. TemMnepaTypa oKpy<atoLiei cpefibl BO BpeMA paboTbl C MOSTHOWM Harpy3Komn 0°C
MuH. TeMnepaTypa oKpy»atoLiein cpefibl Npy paboTe C MOHWXKEHHOWN 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, NOMexoyCcToNyYnBOCTb EN61800-3, EN 61000-6-1/2

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

InuHa u ceueHne kabeneil ynpasneHus"

Makc. pnuHa Kabensi gBuraTens (3KpaHMPOBaHHbIN) 150 m
Makc. gnuHa kabens geuratens (HeSKpaHWPOBAHHbII) 300 m
Makc. ceueHme NPoBOAOB, NOAKMOUYAEMDBIX K KNEMMaM yrnpaBaeHUa NPy MOHTaxe r’mOKUM/KecTKnM

npoBoaoM 6e3 KoHUeBbIX KabenbHbix MybT 1,5 MM%/16 AWG
Makc. ceueHme NpoBOAOB, NOAKIIOUYAEMbIX K KEMMaM YNpaBiaeHUs NPy MOHTaxe r’mOKMM NPoBOLAOM C

KOHLIEBbIMY KabenbHbIMK MybTamu 1 Mm%/18 AWG
Makc. ceuyeHme NpPoBOAOB, NMOAKIIIOUYAEMDIX K KNEMMaM YNpaBaeHUs NPY MOHTaXe r’MOKMM NPOBOLOM C

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

") laHHble o kabenax numaxus npugedeHbl 8 MabauYax 31eKmpuyeckux Xapakmepucmuk 8 2iaea 6.1 dnekmpuyeckue
Xapakmepucmuku.
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6.2.5 Bxoga/BbixoA 1 XapaKTepuUCTUKKN Lenn ynpaBneHns

6.2.5.1 Uundposbie Bxoabl

Lindposbie Bxoabl

Mporpammupyemble LnbpoBbie 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, nornyeckuin «0» PNP < 5 B nocr. Toka
YpoBeHb HanpsaxeHus, nornyeckaa «1» PNP < 10 B nocT. ToKa
YpoBeHb HanpsxeHus, noruyeckuin «0» NPN 2 > 19 B nocT. ToKa
YpoBeHb HanpsxeHus, nornyeckan «1» NPN 2 < 14 B nocT. ToKa
MakcrmanbHoe Hanps)KeHue Ha Bxoae 28 B nocT. ToKa
[rnana3oH 4acToTbl NOBTOPEHUA UMMNYNbCOB 0-110 Kkly,
(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 nocrt. 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

TunoBol BXOAHONM TOK NpuW HanpsxeHun 24 B 50 MmA (30¢.)
TunoBoI BXOAHON TOK Npu HanpsxeHun 20 B 60 MA (3¢d.)
BxogHasa eMKocTb 400 HO

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

) Knemmol 27 u 29 mo2ym 6bimb makxe 3anpopammupO8aHbl KaK 8bIXOOHbIe.

2 3a uckmoyeHuem exodHoU Kemmsbl 37 6e30NACHO20 OCMAHOEA.

3) Bonee nodpobHyio uHGopMayuto o knemme 37 u hyHKYUU 6e30NacHo20 OCMAHOBA CM. 8 VIHCMPYKUUAX No 3Kcnyamayuu
(pyHKUYUU 6€30NacHO20 OMKIIOYeHUS Kpymsaujezo MoMmeHma npeobpasosameneli yacmomeoi VLT®,

4 Mpu ucnosb308aHUU KOHMAKMOPA ¢ APOccesIeM NOCMOAHHO20 MOKA 8 CoYeMAHUU ¢ hyHKUuel 6e30nacHo20 0CmaHoea
Heobxodumo obecnedume 06pamHoe nocmynJsieHUe MoKa U3 Opoccenia Npu e2o0 OMK/IloHeHUU. Imo Moxem 6biMb cOenaHo
nocpedcmesom pasmeuwjeHus 0uoda c80600H020 X00d (Unu, KaK eapuaHm, cepgoknanaHa 30-50 B 0na cokpawjeHus 8pemeHu
omknuka) 8 kamyuwike. O6bIYHO KOHMAKMOPbI NPOOAOMCA C MAKUM OUOOOM.

AHanoroBble BXogpbl

KonunyectBo aHanoroBbix BXO4OB 2
Homep knemmbl 53,54
Pexnmbl HanpsxxeHune unn ToK
Bbibop pexnma Mepekntouatenn S201 n S202
Pexxum HanpsaxeHua Mepekntouatens 5S201/5202 = OFF (U) — BbIkntoueH
YpoBeHb HanpsaXeHuA OT1 -10 go +10 B (macwrabupyemblii)
BxogHoe conpoTueneHue, Ri okoso 10 kKOm
MakcnmanbHoe HanpsxeHue +208B
Pexxmm ToKa MNepekntouatenb 5S201/5202 = ON (I) — BkntouyeH
YpoBeHb TOKa Ot 0/4 po 20 MA (maclTabrpyembiii)
BxogHoe conpoTtuBnexne, Ri okono 200 Om
Makc. Tok 30 mMA
Paspeluatotas cnocobHOCTb aHANOrOBbIX BXOLOB 10 6UTOB (+ 3HaK)
TOYHOCTb aHaNoOroBbIX BXOAOB MorpelHocTb He 6onee 0,5 % OT NOMHON LWKanbl
Monoca vacrtor 100 My

AHa10208ble 8X00bI 2A/16BAHUYECKU U30/IUPOBAHLI OM HanpsxeHus numaxus (PELV) u Opyaux 8bICOKOBO/IbMHbIX K/IEMM.
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PucyHok 6.1 Usonauyuma PELV

MIMnynbcHble BXOAbI/BXOAbI dHKOAEpa

Mporpammupyemble UMMYyNbCHblE BXOAbI/BXOAbI SHKOAEPa

2/1

Homep Knemmbl UMMyNbCHOrO BXOZa/BXofa 3HKoAepa

29Y, 332 / 323, 333

Makc. yactoTa Ha kKnemme 29, 32, 33

110 Kl'y (gBYyxTaKTHOE ynpaBneHue)

Makc. yactoTta Ha Knemme 29, 32, 33

5 Ky (OTKPLITbIA KONNEKTOP)

MuH. yacTtoTa Ha Knemme 29, 32, 33

4Ty

YpoBeHb HanpsxeHus

CM. pa3fien, NocBALWEHHbIN UMdPOBbIM BXOAaM

MakcrmanbHoe HanpAaxeHne 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 LWKanbl

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 UmnynbcHble 8xodbi: 29 u 33

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

Lundposoi Bbixon

Mporpammupyembie LUPPOBbIE/VMNYNIbCHbIE BbIXOAbI: 2
Homep Knemmbl 27, 29V
YpoBeHb HanpaXeHUs Ha LppPOBOM/YaCTOTHOM BbIxode 0-24B
Makc. BbIXOAHOW TOK (CTOK UNN NCTOYHUK) 40 mMA
Makc. Harpy3ka Ha 4acTOTHOM BbIXofe 1 KOM
MakKc. eMKOCTHasA Harpyska Ha 4aCTOTHOM BbiIxofe 10 HO
MuHMManbHasA BbIXOAHaA YacTOTa Ha YaCTOTHOM Bbixofe 0y
MakcmnmanbHasa BbIXO4HaA YacTOTa Ha YacTOTHOM Bbixofe 32 kly,
TOYHOCTb YAaCTOTHOrO BbIXOAa Makc. norpewHocTb: 0,1 % NONHON WKasbl
PaspeluatoLian cnoco6HOCTb YaCTOTHBIX BbIXOAOB 12 6ut

") Knemmor 27 u 29 mo2ym 6bime makxe 3anpogpammupo8asl KaK 8XOOHbIE.
Lugpposoli 8bix00 2ans8aHuyecku u3onupo8aH om HanpaxeHua numarua (PELV) u Opyeux 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 8bIX00 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

McmoyHuK HanpAxXeHusA 24 B nocm. moka 2ane8aHu4ecku usoJluposaH 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. Harpy3ka 15 mA

YcmouHuk HanpsxeHua 10 B nocm. moka 2ane8aHuyecku u3oa1uposaH om HanpaxeHus numanus (PELV) u dpyaux
8bICOKOBOJIbMHbIX KIIeMM.

Mnata ynpaBneHus, nocnepoBaTtenbHaa CBA3b Yepe3 uHTepdeic 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 numaxusa (PELV).

MNnata ynpaeneHus, nocnegosatenbHana 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/ycmpoticmso).

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

3asemneHue USB coeOuHeHUs He U30/1UPOBAHO 2a/1b8AHUYECKU Om 3adwWumHozo 3asemsneHus. K pasvemy cesasu USB Ha
npeobpaszosamerie 4acmomsi MoXem NOOK/I0YAMbCA MOJIbKO U30/IUPOBAHHBIU nepeHOCHOU NepcoHanbHbIl KoMnsomep.
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Bbixopbl pene
Mporpammupyembie Bbixogbl pene  FC 301 (Bce Tunopasmepsl 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) (pe3ncTBHaA 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. Harpy3ka (AC-1)V Ha knemmax 4-5 (HOPManbHO Pa3OMKHYTbIN KOHTAKT) (pe3UCTUBHARA
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) (pe3ucTuBHan Harpyska) 80 B mocT. Toka, 2 A

Makc. Harpyska (DC-13)") Ha Knemmax 4-5 (HOPMasbHO Pa3OMKHYTbIV KOHTAKT) (MHAYKTVBHAA
Harpyska) 24 B nocT. TOKa, 0,1 A

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

Makc. Harpyska (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 3aMKHYTbIN KOHTAKT) (MHAYKTUBHAA Harpyska) 24 B mocT. 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»alolen cpefpl cornacHo ctaHgapTy EN60664-1 KaTeropua nepeHanpsxeHua lll/cteneHb 3arpasHeHna 2

" IEC 60947, yacmu 4 u 5

KoHmakmel pene umetom 2anb8aHUYecKylo paseasky om ocmasnbHol Yacmu cxemel 61a200aps ycuneHHoul uzonayuu (PELV).
2 Kamezopus no nepexanpsxeruto Il

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

Pabouve xapakTepucTuky nnatbl yrnpasneHus
WHTepBan ckaHUpoBaHuA 1 mc

XapaKTepucTukin yrnpasneHus

PaspeluatoLas cnocobHOCTb BbIXOAHOW 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 CKOPOCTY 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 MmoMeHTa (obpaTHas MaKC. NOrpelHocTb +5 % OT HOMWUHaNbHOMO KPYTALLEro
CBA3b MO CKOPOCTM) MOMeHTa

Bce Xapakmepucmuku pecysiuposaHusa OMHOCAMCA K ynpasJieHUto 4-nOJIIOCHBIM ACUHXPOHHbIM dsuzameriem.
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PyKOBOACTBO no NPOeKTNpoBaHnioO

6.2.6 CHUXXeHMne HOMUHaNbHbIX
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-MMMNYNbCHAs 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
PucyHoOK 6.2 CHUXeHne HOMUHaNbHOro ToKa lswix. NpYN
pasanyHbIX 3HayeHnAX Tokp. cp., MAKC. AN1A KOPNYCOB Tnna A
1 mogenu KommyTauum 60° AVM

SFAVM — AcnHXpOHHaA BEKTOPHaA MoaynAauMA 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 TokKa lswix. NpYN
Pa3nnuHbIX 3HaYeHNAX Tokp. P, MAKC. AN KOPNYCOB TUMa A
n mopenn KommyTauyum SFAVM

Ecnn B Kopnyce Tuna A ucnonb3yetca Kabenb asuratens
LNIMHON He 6onee 10 M, TpebyeTcA MeHbLUee CHUXKEHME.
370 06DBACHAETCA TEM, YTO ANNHA Kabena asuraTtens
OKa3blBaeT CPaBHUTENbHO CUNIbHOE BUAHME Ha
peKoMeHyemMoe CHUXeHNe.

60° AVM
lout (%) 2
110% P
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 CHuUXeHne HOMUHaNbHOro Toka lswix. NpN
Pa3nnuHbIX 3HauYeHNAX Tokp. cp, MAKC. NI KOPNYCOB TUMa A,
mogenu 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 CHuUXeHne HOMUHaNbHOro Toka lswix. NpN
pasnnyHbIX 3HaYeHUAX Tokp. cp., MAKC. AJ1IA KOPNYCOB TUNa A,
mogenu KommyTauum SFAVM n anuHbl Kabena asuratens
He 6onee 10 m

6.2.6.2 CHWXeHne 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,
BblOpaHHOrO B 1-04 Pexxum nepezpy3ku

MG33BF50
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60° AVM — WNpOTHO-MMMYNbCHAs MOAYNALNSA

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%
o 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. MPY 0 2 4 6 8 10 12 14 16

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

1 B2 n mopgenu Kommytauum 60° AVM B pexnime BbICOKON
A yTay P pasnnuHbIX 3HaueHnAX Tokp. cp., MAKC. ANA Kopnycos Tuna B3

" 0O
neperpy3kin (KpyTAWuiA MOMEHT 160 %) 1 B4 n mopenu KommyTtauumn 60° AVM B pexunme HOpMasnbHOIA

neperpysku (Kpytawmit MomeHT 110 %)

A |out (%) :
110% NO g
<
1 000; o 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
o 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 CHKeHne HOMUHaNbHOIO ToKa lewix. NpY 7
20%
pasnuyHbIX 3HayeHusAxX Tokp. cp., MAKC. ANA Kopnycos Tuna B1 | -
" sw (kHZ
1 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 CHMUKeHMe 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 AN N i
50°C ’ OO0 8
0, N
40% 60% 45°C
1 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
pasnunuHbIX 3HaueHnAx Tokp. cp., MAKC. ANA Kopnycos Tuna B3
PucyHoK 6.11 CHMXeHne HOMNHaNbHOro TOoKa lewx. MpY
1 B4 n mopenu KommyTauum 60° AVM B pexnime 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 %)

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



Danfits
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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 fsw (kHz)
0 >
PucyHOK 6.12 CHMUKeHne HOMNHaNbHOro ToKa lewx. MpY o 1 2 3 4 6 8 10
pasnuuHbIX 3HaueHnAxX Tokp. cp., MAKC. ANA Koprnycos Tuna B3
n B4 n mopenn KommyTtauum SFAVM B pexume BbiCOKOM PucyHok 6.14 CHMKeHne HOMUHANbHOTO BbIXOAHOrO TOKa npu
neperpysku (KpyTawmn momeHT 160 %) yacToTax KOMMYyTaLMKM 1 OKpyXaioLlen TemnepaTtype ans
npeobpa3soBaresneii YacToTbl Ha 600 B ¢ Tunom Kopnyca B n
mopenblo KommyTauun 60° AVM B pexxume HopManbHom
neperpysKku
A 130BB832.10
|ou((%)
NO
110%
100% - o
. B3 A i~
) e o S N e e e B4 lout(%) S
0, out! /°. [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 pexnume HopmManbHom
neperpyskn (Kpytawmii momeHT 110 %) PucyHoK 6.15 CHMKeHne HOMMHaNbHOro BbIXOAHOrO TOKa npu

YyacToTax KOMMYTaLUM 1 OKpY»Kalolleil TeMnepaTtype Ans
npeobpasoBaresneii YacToTbl Ha 600 B ¢ Tunom Kopnyca B n
mopgenblo KommyTauuu 60° AVM B pexume BbICOKOIA
neperpysku
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SFAVM — AcnHXpOHHaA BEKTOPHaA MOAynALUA 4acToTbl
cTaTopa

o
A G
110% R
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 CHUKeHMe HOMUHaNbHOTO BbIXOAHOIO TOKa Npu
YyacToTax KOMMYTaLMM 1 OKpyXKaiollein 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 BbIXOAHOIO TOKa npu
YyacToTax KOMMYyTaLMKM 1 OKpyXalollen TemnepaTtype ana
npeo6pa3oBaTteneii YacToTbl Ha 600 B ¢ TMNom kopnyca B n
mogenbio KommyTauuu SFAVM, B pexume BbICOKOMN
neperpysku

Kopnyca B, T7
Kopnyca B2 n B4, 525-690 B
60° AVM — WpOTHO-MMNYJIbCHasA 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 KOMMYTaLMM 1 OKpyXaioLiein 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 MoAynALMA 4acToTbl

cTatopa
lout (A) [—B2  alloptions] <
N
N
100 B
90 3
80
70
60 45°C—
40 50°C
20 55°C——
] fow (kHz)
12 4 6 8 10

PucyHoK 6.19 CHMKeHMne HOMUHaNbHOIO BbIXOJHOrO TOKa Nnpu
YyacToTax KOMMYTaLMM 1 OKpyXaioLien 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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6.2.6.3 CHMKeHNe HOMUHAJIbHbIX A °
XapakKTepnctnk B 3aBUCUMOCTU OT lout(%) %
TemnepaTtypbl OKpyatoLen cpeabl, I g
kopnyc Tina C 100% — casca

90%
80%
Kopnyca C, T2, T4 n T5
60° AVM — WNpOTHO-MMMYNbCHAs MOAYNALNA 60% 45°C
lout (%) 2 50°C
110% | O g 40%
100% E
J — & 2 20%
80% 1 ~_ - fsw(kHzL
60% >
1 50°C 2 4 6 8 10 12 14 16
0% 1 35 PUCYHOK 6.22 CHUMEHWE HOMUHANbHOFO TOKa lsux. NpY
20% pasnMuHbIX 3HaueHNAX Tokp. cP., MAKC. ANIA KOPMYCOB TuMNa
o 1 fow (kHz) C3 n C4 n mopgenu KommyTauumn 60° AVM B pexumMe BbICOKON

o 2 4 6 8 10 12 14 16 neperpysku (KpyTawmii MomeHT 160 %)

PucyHoK 6.20 CHMU»KeHne HOMUHANbHOTO TOKa lswix. MPY
PasnnyHbIX 3HauYeHUAX Tokp. P, MAKC. ANIA KOPMYCOB TUMa

C1 n C2 n mogenu KommyTauuu 60° AVM B pexrime BblCOKO

A 2
neperpysku (Kpytawmii MomeHT 160 %) (%) 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

0o 2 4 6 8 10 12 14 16 PncyHoK 6.23 CHMXeHNne HOMNHaNbHOro ToKa lewix. NpY

PucyHOK 6.21 CHMKeHne HOMUHaNbHOro TOKa lewix. NpY
pasAnuHbIX 3HaUeHUAX Tokp. cp., MAKC. A1l KOPMYCOB TUNa
C1 n C2 n mogenu KommyTtauumn 60° AVM B pexnme

HOpMaJibHOW neperpysku (KpyTawmnin momeHT 110 %)

PasnnyHbIX 3Ha4YeHNAX Tokp. cp, MAKC. ANIA KOPNYCOB TUNa
C3 n C4 n mogenu KommyTauumn 60° AVM B pexume

HOpManbHOWN neperpysku (KpyTAwmin momeHT 110 %)

SFAVM — AcuHXpOHHaA BEKTOpHaA MoaynAaumnAa 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 CHMKeHNne HOMNHaNbHOro TOoKa lewx. NpY
pasnunuHbIX 3HauYeHNAX Tokp. cP, MAKC. A1 KOPNYCOB TUMa

C1 n C2 n mogenn kommyTtauum SFAVM B pexume BbiCOKOMN
neperpyskn (Kpytawmit MomeHT 160 %)
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lout (%) 2 Tunbl Kopnycos C, T6
NO F
110% 3 60° AVM — IMPOTHO-MMMYNbCHasA MOAYNALNA
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 >
20% 80%
1 fsw (kH2) 45°C
0 = 60%
0 2 4 6 8 10 12 14 16 50°C
PucyHOK 6.25 CHMXeHne HOMNHaNbHOro TOoKa lewix. NpY 40%
Pa3snnyHbIX 3HauUeHNAX Tokp. P, MAKC. AN KOPNYCOB TUMa 20%
0
C1 n C2 n mogenn kommyTtauum SFAVM B pexume fow (kHZ)
HOpManbHoOWN neperpysku (KpyTAwmn momeHT 110 %) 0 >
0 12 4 6 8 10

PucyHoK 6.28 CHMKeHne HOMUHaNbHOTO BbIXOZHOIO TOKa npu

yacToTax KOMMYTaLM 1 OKpY»Kalolleil Temnepartype Ans

o
A % npeo6pa3oBartesneii YyacToTbl Ha 600 B ¢ Tnom kopnyca C,
lout(%) .
ﬁlg § 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
0% goo/o Cc18&C
0
fsw (kHz) 80%
0 45°C
0 2 4 6 8 10 12 14 16 .
60% 50°C
PucyHOK 6.26 CHMUKeHNe HOMUHaNbHOro TOKa lewx. MpY
0,
pasnAnuHbIX 3HaUeHUAX Tokp. cp., MAKC. A1l KOPMYCOB TMNa 40%
C3 n C4 n mopenn kommyTtauum SFAVM B pexkume BbICOKOM 20%
neperpyskn (Kpytawmii MomeHT 160 %) fsw (kHz)
0 >
o 1 2 4 6 8 10
PucyHoK 6.29 CHMKeHMe HOMUHaNbHOrO BbIXOAHOIO TOKa Nnpu
o
A s YyacToTax KOMMYTaLUM 1 OKpyXaioLlein TemnepaTtype ans
lout(%) n
) ,f"g § npeob6pa3oBaTteneii YacToTbl Ha 600 B ¢ Tnom kopnyca C,
o -
::)go//" ja} mopgenblo 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 CHMWXeHNne HOMNHaNbHOro TOKa lewix. NpY
Pa3snnuHbIX 3HauUeHUAX Tokp. cp, MAKC. ANl KOPNYCOB TUMa
C3 n C4 n mopenn KOMMyTaLUN B peXXnme HopmanbHOMN
neperpysku (Kpytawmn momeHT 110 %)
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XapaKTepucTukn npoaykra PyKkoBOACTBO NO NPOEKTUPOBaAHMIO
SFAVM — AcHXpOHHaA BEKTOpPHaA MOAYNALMA YacTOTbl Kopnyc tuna C, T7
cTaTopa 60° AVM — WpOTHO-MMNYJIbCHasA MOAYNALMA
2 A lout (A) ——C2 —— all options E,
A I
] o~
lout®) 2 g
o
110% | VO 2 3 @
100% 28.9
90% cracz 272 45°C
80%
20.4 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 CHUXKeHMEe HOMUHAJIbHOTO BbIXOAHOIO TOKa npu
PucyHOK 6.30 CHMXKeHMe HOMUHaNbHOTO BbIXOAHOIO TOKa Npu “acToTax KomMmyTauuu 1 OKpyxalolen Temnepatype ana
o
YaCTOTax KOMMYTaLMN 1 OKpY’KaloLLeii TeMnepaType Ans TnoB Kopnyca C2 ¢ mogenbio KommyTtauum 60° AVM.
npeo6pasosaTeneii 4acToTbl Ha 600 B ¢ TMnom Kopnyca C 1 NpumeuaHue. Ha rpaduke nokasaHo abcontoTHoe 3HauYeHne
Mogenbio kommyTauun SFAVM, B pexume HOpManbHo TOKa, AeCTBUTENbHOE ANA BbICOKON U HOpManbHON
neperpyzku neperpysku.

SFAVM — AcnHXpOHHaA BEKTOpHaA MoaynAaumnAa 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 CHIXKEHMe HOMMHANIbHOTO BbIXOHOTO TOKa Npu PucyHok 6.33 CH/KeHMe HOMUHANBbHOrO BbIXOAHOMO TOKa B
4acToTax KOMMYTaLMKN U OKpy»Kaloujeil TemnepaTtype gna 3aBUCUMOCTM OT YacCTOT KOMMYTaLMu N OKpYy»KaloLleit
npeo6pa3oBaTteneii YacToTbl Ha 600 B ¢ TMnom kopnyca C n TemnepaTtypbl gna Tuna Kopnyca C2 ¢ moaenbio KoMmmyTauuu
mogenbio kommyTauuu SFAVM, B pexume BbICOKOM SFAVM. MpumeuaHne. Ha rpaduke nokasaHo a6conwoTHoe
neperpysku 3HaYeHne ToKa, JeiCTBUTENbHOE ANA BbICOKOI U "HOpManbHOM
neperpysku.
A o
lout (%) ~
110% 2
100% aQ
[=3
m
80% -
60% lionp 8t Tpyyg Max

40% loap t Tpyg Max +5 °C

0% | onp @t Tyyg Max +5 °C
0
o fow (kHz)
0 2 4 6 8 10

PucyHOK 6.34 CHUXKeHNE HOMUHAMIbHOTO BbIXOAHOrO TOKa B
3aBMCMMOCTM OT YacTOTbl KOMMYTaLUM N OKpYXKatoLen
TemnepaTypbl Ana Tuna Kopnyca C3
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6.2.7 VIamepeHHble 3HauYeHnA onA Hanpsa |Bpems
NnpoBepPKn du/dt Onuna KeHue- [Hapac-
Kabens cetn TaHuA Upeak du/dt
Bo usbexaHue NoBpexaeHns aBuraTenell, He UMeLLX [m] [B] [pcek] [kv] [KBT/HceK]
6ymaxkHOW nsonAaummn dbasHon 06MOTKM nnu gpyromn 36 240 0,264 0,624 1,890
YCUSIEHHOW U30IALMUN, KOHCTPYKUMOHHO MpefAHa3HauyeHHoM 136 240 0,536 0,596 0,889
Ans paboTbl ¢ Npeobpa3oBaTeseM YacToTbl, HACTOATENbHO 150 240 0,568 0,568 0,800
pekomeHgyeTcsa ncnonbsosatb Gunbtp dU/dt unn
VHAYKTUBHO-eMKOCTHON dunbTp (LC-punbTp), Ta6nuua 6.14 P7K5T2
YCTaHOBJIEHHbIN Ha BbixoAe npeobpasoBaTens 4acToTbl.
Hanps |Bpems
Mpu nepeknoyeHNn TPaH3MCTOPa B UHBEPTOPHOM MOCTe nua ewme- | Hapac-

Hanps»KeHne Ha }J:BVIFaTEJ'Ie YBeNMUMBaETCA CO CKOPOCTbIO cabens cemn TaHus Upeak du/dt
dU/dt, 3aBucsawen or: ] [B] [cex] [kV] [KB/picex]
. WNHayKTMBHOCTW ABWraTens 30 240 0,556 0,650 0,935
o Kabens asuratens (Tvina, NonepeyHoro ceueHus, 100 240 0,592 0,594 0,802

QJIVHDBI, HANUUWST UM OTCYTCTBUSI SKPAHVIPYIOLLEN 150 240 0,708 0,587 0,663
060104KN)
Ta6bnuua 6.15 P11KT2
Co6cTBEHHAA UHAYKTMBHOCTb BbI3bIBAeT CKauyoK
HanpsKeHNs Ha ABUraTesne, Nocsie Yero HanpsKeHue Hanps |Bpems
CcTabunusmpyeTcs. ITOT YPOBEHb 3aBUCUT OT HamnpsKeHnsa B Anuna XeHue- |Hapac-
LMK NOCTOAHHOTO ToKa. Kabens cetm TaHuA Upeak du/dt
MKoBOE HaMpsXeHne Ha KeMmax 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 CNY»KObl ABuraTens. 136 240 0,568 0,580 0,816
Ecnn nnukoBoe Hanps)keHne ouyeHb BEIMKO, 3TO C TeYeHnem 150 240 0,720 0,574 0,637
BPEMEHWN CUSIbHO BAWUAET Ha ABuUratenn 6e3 nsonauum
pa3HbIX OOMOTOK. Ta6bnuua 6.16 P15KT2
Mpun manon anuHe Kabena asuratena (HECKONbKO METPOB) Hanpn |Bpemn
BPeMA HapacTaHUA N NUKOBOE Hamps)KeHne Huxe. Bpema
,U,IWIHa KeHune- |[Hapac-
HapacTaHuA 1 MMKOBOEe Hanpﬂmerime yBenmuMBaeTca npu caens cerm TaHuA Upeak dU/dt
MCMOMb30BaHUM OJIMHHBIX Kabenen (100 m).
[m] [B] [Mcek] [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 ABuratene. 150 240 0,720 0,574 0,637
200-240 B (T2)
Tabnuua 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 XKeHune- |Hapac-
Kabensa cetn TaHuA Upeak du/dt Kabens cetn TaHuA Upeak du/dt
[m] [B] [UcekK] [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
OnunHa )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 XKeHue- |Hapac-
Hanpa | Bpems Kabens cetn TaHuA Upeak du/dt
OnuvHa KeHue- |[Hapac- [m] [B] [ucek] [KV] [KB/pcek]
Kabens cetn TaHuA Upeak du/dt 36 480 0312 2,846
[m] [B] [Wcex] [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
Ramna 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 0,890 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
Tabnuua 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/pcek] 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

Tabnuua 6.23 P7K5T4

Ta6bnuua 6.28 P30KT4
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XapakTepucTuku npoayKra

PyKOBOACTBO Nno NPOeKTNpoBaHuIoO

Hanpa |[Bpema Hanpa |Bpems
OnuHa XKeHue- |Hapac- OnuHa eHune- |Hapac-
Kabensa cetn TaHuA Upeak du/dt Kabens cetn TaHuA Upeak du/dt
[m] [B] [UcekK] [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
Ta6bnuua 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] [Lcex] kvl [kB/pcex] [m] B] [pcek] [kV] [KB/pcex]
15 480  |0.256 1,230 3847 15 600 0,276 1,184 4,290
50 480 0,328 1,200 2,957
100 480 0,456 1,200 2,127 Ta6nuua 6.35 P75KT6
150 480 0,960 1,150 1,052
525-690 B (T7)
Tabnuua 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/pcekK]
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/picek] 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
Tabnuua 6.37 P45KT7
600 B (T6)
Hanpa Bpems
[AnnHa )KeHue- |Hapac-
Kabensa cetn TaHuA Upeak du/dt
[m] [B] [Hcek] [kV] [kB/pcekK]
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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PyKOBOACTBO no NPOeKTNpoBaHnioO

6.2.8 KIj

KNJ npeo6pa3oBaTens 4acToTbl
Harpy3ka 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 BnusoT Ha KMNA
asuratens.

KMNJ HeckonbKO CHUXKaeTcA Npu 3afaHuy YacToTbl
KommyTaumm Bbiwe 5 Kly. KMNJA takxke HemHOro
yMeHblUaeTca npu gnvHe Kabena cabiwe 30 m.

Pacuer KN4

Mpw onpepenexnn KNI npeobpasoBaTtensa 4yacTtoTbl Ans
Pas3fnNyHbIX CKOPOCTEN N Harpy3oK 1Crnosb3ymnTe
PucyHok 6.35. KoaddurumeHT Ha 3Ton gnarpaMmme Hy»KHO
YMHOXWTb Ha yaenbHbin KM, ykasaHHbIN B

enasa 6.2 Obujue mexHu4yeckue mpebosaHus.

1.01 =
I
1.0 ——————————
0.99 - g
> o
< 098 Vi 2
ke] /
E 0.97 / Vi
‘g 0.96 7
§ 0.95 7
0.94 7
0.93
0.92
0% 50% 100% 150% 200%
% Speed
100% load — — 75% load 50% load — —25% load

PucyHoK 6.35 TunuyHble Kpusble KM

Mpumep: Mpennonoxum, 4to NMeeTca NpeobpasoBaTtenb
YacToTbl C MOWHOCTbIO 55 KBT, 380-480 B nepem. Toka ¢
Harpyskon 25 % npw ckopoctn 50 %. Ha rpaduke BugHo
3HayeHue 0,97, a HomuHanbHbI KMNA ana npusoga 55 kBT
coctasnset 0,98. OakTnueckmn KM pasex:

0,97 x 0,98 = 0,95.

KNA psuratena

KN neuratens, nogkntouyeHHOro K npeobpasosatesnto
YacToTbl, 3aBUCUT OT YPOBHA HamarHuumsanua. KM
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 NUTaHN HENOCPeACTBEHHO OT

ceTn.

° Y ManomoluHbIX gBuratenen snusaHne Ha KIj
xapaktepuctuk U/f He3HaunTenbHo. B 10 xe
BpemMA A ABuratenet MoWwHocTbio 11 KBT n
Bblle MMEeTCA CyLeCTBeHHbIN Bbinrpbiw B KM,

. Yactota KommyTauum Ha K[ manomoLyHbIx
ABuraTtenen He Bnuset. [ina asuratenen
moLHocTbio 11 KBT v Bbiwe KIN[ yBennunsaetca
Ha 1-2 %. 3To NpoMCXoAMT NOTOMY, YTO Npu
BbICOKOI YacTOTe KOMMyTaLun TOK ABuraTtens
MMeeT MoYTU MAaNbHYI0 CUHYCOUAANbHYIO
dopwmy.

KN4 cucrembl
Ona sbluncnenna KNI cnctembl HEO6XO[MMO YMHOXUTD
KNA npeobpasosatena yactoTtbl Ha KM gsuratens.

6.2.9 AKyCTMUYeCKnn Wwym

AK)/CTVI‘-IECKVIVI wym npeo6pasoBaTenﬂ 4acCTOTbl CcO3aeTcAa
TpeEMA NCTOYHUKaMI:

° KaTylwKaMn NMHOYKTUBHOCTU (B I'IpOMe)KyTOLIHOIZ
uenM) NMOCTOAHHOIO TOKa

. apoccenem ¢unbTpa BY-nomex
. BHYTPEHHUMW BEHTUAATOPaMM

HomuHanbHble 3HaUeHUA aKyCcTUYECKOro Lyma CM. B
Tabnuuya 6.38.

Mpw ckopocTy Mpn nonHomn
Tun kopnyca BeHTUNATOpPa 50 % cropoctn
(aBA] BeHTMNIATOpa
[aBA]

Al 5 P~
A2 5 p~
A3 51 p=
A4 5 p=
A5 54 o
B 61 p=
B2 58 -
B4 52 =
C1 52 =
[ 55 P
4 56 -
D3h 58 71

Ta6nuua 6.38 HoMUHanbHble XapaKTEPUCTUKN aKyCTUYECKOro
wyma

MSMepeHUﬂ 8bINOJIHAIOMCA HA pAdcCmMoAHUU 1 M om 6/10Ka.
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7 3aKas

7.1 KoHdurypaTtop npmsopga
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re - LDl DI PP T [T Dxfxls[xIx[x[x]a] o] [e] [ [ ] [o] ]

130BB836.10

PucyHok 7.1 MNpumep Kopa Tuna

CKOMMOHOBATb MNOAXOAALLMIA NPeobpa3oBaTesib YacTOTbl AN COOTBETCTBYIOLIErO NMPUMEHEHUs 1 CGOPMUPOBATL CTPOKY Koaa
TWMa MOXHO C MOMOLYbI0 KOHUrypaTopa npusoga B cetn MHTepHeT. KoHdurypatop npreoga aBTomatnyecku ¢opmmpyet
BOCbMMPA3PAAHbI TOProBbIi HOMEP, KOTOPbIN HEOBXOANMMO NepeaaTb B MECTHOE TOProBoe NpPeacTaBUTeNbCTBO.

Kpome TOro, MOXHO CO3AaTb CMCOK NPOEKTOB C HECKONIbKUMMN U3LENAMMN 1 HAaNpPaBuUTb ero NpeacTaBUTento no cobity
npoaykuum Danfoss.

KoHdurypatop nprBoaa MoXHO HaliTW Ha caiiTe B rnobanbHol cetn UHTepHeT: www.danfoss.com/drives.

7.1.1 Koa tuna
Mpumep Kopa Tuna:
FC-302PK75T5E20H1BGCXXXSXXXXAOBXCXXXXD0O

3HauyeHUa CUMBOJIOB B CTpOKe cM. B Tabnuya 7.1 n Tabnuya 7.2. B npumepe Bbile ycTaHoBReHbl nnata Profibus DP V1 n
OOMONHUTENbHOE pe3epBHOE YCTPOMCTBO NuTaHuA 24 B nocT. Toka.

OnuncaHue MNos. 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 NPOeKTNpoBaHuio
OnucaHue Mos. Bo3MoXHble BapuaHTbI
QunbTp BY- 16-17 Hx: B npeo6pa3soBaTene 4acToTbl OTCYTCTBYIOT BCTPOeHHble dpunbTpbl SMC (Tonbko ana 6nokos 600
nomex B)
H1: BctpoeHHbinn ¢punbtp IMC. CootetctyeT EN 55011, knacc A1/B n EN/IEC 61800-3, kaTeropus
1/2.
H2: Het pononHutensHoro ¢unbtpa SMC. CootetctByeT EN 55011, knacc A2 n EN/IEC 61800-3,
Kateropwma 3.
H3:
H3 — BcTpoenHbin dunbtp IMC. CootsetctByeT EN 55011, knacc A1/B un 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 1 sepcmum H2
Topmos 18 B: C TopmMO3HbIM NpepbiBaTenem
X: be3z Topmo3HOro npepbiBaTensa
T: ABapuiiHbiii ocTaHoB, 6e3 TopMo3a”
U: TopMO3HOIA NpepblBaTeNb 18 aBapuUHOro octaHosa'
Owncnnen 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
neyaTHom nnatbl R: VicnonHeHne pna Taxenbix yCnoBuiA sKCryataunm
X: be3 nokpbiTua PCB
Jon. yctponcteo | 21 X: be3 onuuin cetn
cetn 1: PasbepguHuTenb cetn
3: PasbeguHnTenb cetn 1 npegoxpaHuTtens?
5: PasbeauHNTeNb CeTW, NPeaoXpaHnTeNb U pasgeneHne Harpysku? 3)
7: NpepoxpaHutens?
8: PasbeanHUTENb CeTV U pasfeneHne Harpyskn®
A: MpepoxpaHuTenb 1 pasaeneHne Harpyskm? 3
D: PasgeneHve Harpysku®
ApanTtauua 22 X: CTaHZapTHble TOUKM BBOAA Kabens
O: [Ina Touek BBOZA Kabensa NpuMeHseTcA eBporneinckas MeTpuyeckas pesbba (Tonbko A4, A5, B1,
B2, C1, C2).
S: ina Touek BBOAA Kabensa npumeHseTca bputaHcKas cuctema nsmepeHuin (tonoko A5, B1, B2,
Cln Q2
ApanTtauua 23 X: be3 apanTtauuun
Bobinyck MO 24-27 SXXX: MocnefHss Bepcus — CTaHAapTHOE MPOrpaMmHoe 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 MeloT 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 (cTtaHgapTHOE)

AN: MCA 121 Ethernet IP

AL: MCA 120 ProfiNet

AQ: MCA 122 Modbus TCP

AT: MCA 113, npeobpa3oBatens Profibus VLT3000
AU: MCA 114, npeo6pazosatenb Profibus VLT5000
AY: MCA 123 Powerlink

A8: MCA 124 EtherCAT
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3aKas PYKOBOACTBO Nno NPOeKTNpoBaHuio
OnucaHue Mos. Bo3mokHble BapuaHTbl
[Jon. yctponctea B [31-32 BX: be3 gon. ycTponcts

BK: MCB 101 General purpose I/0

BR: MCB 102, gpononHutenbHbIi 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. yctponctea CO [33-34 CX: be3 pgon. ycTponcrs
C4: MCO 305, Programmable Motion Controller
Jon. yctponcrea C1 (35 X: be3 pon. yctponcTs

R: MCB 113 Ext. Relay Card
Z: MCA 140, pononHutenbHas nnata Modbus RTU OEM

MporpammHoe 36-37 XX: cTaHAapPTHBIN 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. ycTpoincTs
DO: MCB 107 Ext. 24 V DC back-up

Ta6bnuua 7.2 Kog Tuna ana 3akasa, 4ONOMHMUTESNbHbIE 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. NmetoTtca YeTblpe pernoHasbHbIX A3bIKOBbIX MakeTa C YKa3aHHbIMU HUXe Ha60paMVI A3bIKOB.

AsbikoBon nakeT 1 Ha6op A3bikoB 2 AsbikoBON nakeT 3 A3bikoBOW Naket 4
AHMNACKNIA QAHMIMACKIIA AHMMACKNIA AHMIMACKNIA

HemMeuKunn HemMeUKun HeMeUKuin HeMeUKUin

dpaHLy3cKuia KNTaNCKUi CIIOBEHCKUI NCNAHCKUN

[aTcKmi KOopenckumn 6onrapckuin aHrnunckuin (CLUA)
ronnaHACKUn ANOHCKUN cepbcKuin rpeyeckun

NCNaHCKNUI TancKni PYMbIHCKMI noptyranbckui (bpasunus)
LIBEACKNI TPaAVLMOHHDBIN KUTaNCKNI BEHrepCKnin TypeuKun

NTaNbAHCKNI VHAOHE3UNCKNIA yewckumn NONbCKUN

UHCKNI pyccKuia

Ta6bnuua 7.3 Ha6opbl A3bIKOB

Y1o6bl 3aKasaTb npeo6pasoBaTenM 4acToTbl C ApYyrnm Ha60pOM A3bIKOB, O6paTVIT€Cb B MeCTHOe Toprosoe
npencTtaBUTENbCTBO.
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3akas PyKOBOACTBO Nno NPOeKTNpoBaHuio

7.2 Homepa gnA 3akasa

7.2.1 [ononHuTenbHble YCTPONCTBA U MPUHALNEXHOCTN

OnucaHue Homep pana 3akasa
be3 nokpbiTnA C nokpbITnem
PasnuuHble ycTpoiicTea
Komnnext VLT® gna moHTa%a Ha CKBO3HON NaHenu Kopmycos Tuma A5 130B1028
Komnnekt VLT® ana moHTaxa Ha CKBO3HOI NaHenu Kopmycos Tuna B1 130B1046
KomnnekT VLT® gna MoHTaxa Ha CKBO3HOI1 MaHenu Kopnycoe Tuna B2 130B1047
KomnnekT VLT® ana MoHTaxa Ha CKBO3HOII NaHenu koprnycos Tuna C1 130B1048
Komnnekt VLT® ana moHTaxa Ha CKBO3HOI NaHenu kopmnycos Tuna C2 130B1049
KpoHwTeitHbl VLT® ana moHTaxa Kopnycos Tuna A5 130B1080
KpoHuwTeitHbl VLT® ana MoHTaxa Kopnycos Tuna B1 130B1081
KpoHwrteiinbl VLT® gna moHTaxa kopnycos Tuna B2 130B1082
KpoHwTeittbl 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
Komninekr VLT® IP 21/Type 1 (Bepx), TMn kopnyca A2 130B1132
Komnnekt VLT® IP 21/Type 1 (Bepx), Tun kopnyca A3 130B1133
3agHAA naHenb VLT® IP55/Tun 12, Tun Kopnyca A5 130B1098
3aaHaa naHenb VLT® IP21/Tun 1, IP55/Tun 12, Tvn Kopnyca B1 130B3383
3aaHaa naHenb VLT® IP21/Tun 1, IP55/Tun 12, Tvn Kopnyca B2 130B3397
3agHaa naHenb VLT® IP20/Tun 1, Tun Kopnyca B4 130B4172
3agHaAs nadens VLT® IP21/Tun 1, IP55/Tun 12, Tun kopnyca C1 130B3910
3agHaAn nadensb VLT® IP21/Tun 1, IP55/Tun 12, Tun kopnyca C2 130B3911
3agHAA naHenb VLT® IP20/Tun 1, Tvn Kopnyca C3 130B4170
3afgHAA naHenb VLT® IP20/Tun 1, Tvn kopnyca C4 130B4171
3agHaAsA naHenb VLT® IP66/Tun 4X, Tvn Kopnyca A5 130B3242
3agHas naHenb VLT® ns Hepxasetoweit ctanu, IP66/Tun 4X, kopnyc Tna B1 130B3434
3agHaAs naHenb VLT® n3 Hepasetoweit ctanu, IP66/Tun 4X, kopnyc Tuna B2 130B3465
3agHan naHenb VLT® 3 Hepxasetowen crann IP66/Tun 4X, kopnyc Tna C1 130B3468
3agHas naHenb VLT® ns Hepxasetoweit ctanu, IP66/Tun 4X, kopnyc Tuna C2 130B3491
CoepuHutenb Sub-D9 nepexogHuka VLT® Profibus 130B1112
KomnnekT skpaHupytowein naHenwn Profibus gna IP20, Tvnbl kopnycos A1, A2 n A3 130B0524
KnemmHaa Konopgka ana nofkioyeHna Lenn NoCcTOAHHOIo Toka B Kopnycax tuna A2/A3 130B1064
3aXKUMHble KOHTaKTbl VLT® 130B1116
Yanunutens USB VLT®, kabenb 350 Mm 130B1155
Yanunntens USB VLT®, kabenb 650 Mm 130B1156
3agHaa pama VLT® gna 1 TopmosHoro pesuctopa, A2 175U0085
3agHaa pama VLT® gna 1 TopmosHoro pesnctopa, A3 175U0088
3aaHaa pama VLT® ana 2 TopMosHbIX pesncTopos, A2 175U0087
3agHaa pama VLT® ana 2 TopMo3sHbIX pe3ncTtopos, A3 175U0086
MaHenb MecTHOrO ynpaBneHuA
Lindposoi nynbT mecTHoro ynpasneHua VLT® LCP 101 130B1124
padunuecknii NynbT MecTHoro ynpasneHua VLT® LCP 102 130B1107
Kabenb VLT® ana LCP, 2,3 m 17520929
KoMnnekT ans MoHTaxa naHenu mectHoro ynpasneHua VLT®, gna scex Tunos LCP 130B1170
KomnnekT ana moHTaxa naHenu mectHoro ynpaenenus VLT®, ana rpaduueckoit LCP 130B1113
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Danfits

3akas PyKOBOACTBO Nno NPOeKTNpoBaHuio

OnucaHune Homep pnsa 3akasa
Be3 nokpbiTuA C noKpbITnEM

KoMnnekT ana MoHTaxa naHenu mectHoro ynpasneHusa VLT® ana undpposon LCP 13081114

Komnnekr VLT® ons MoHTaxa LCP, 6e3 LCP 130B1117

3akpbiBaowmi 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 I/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/0O 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 YCTPOMCTB B rHe3po C

MoHTaxKHbI KomnnekT VLT® ana aononHnTenbHbiX yCTpoiicTs B rHe3go C, 40 MM, TUnb 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 kopnycos A5 | 130B7532

MoHTaxHbI KomnaekT VLT® ana aononHnTenbHbIX YCTPOCTB B rHe3go C, TUMbl KOPMycoB 130B7533

B/C/D/E/F (kpome B3)

MoHTaxHbIi komnnekT VLT® ana aononHuTenbHbix ycTpoiicTe B rHesgo C, 40 Mm, Tvn 130B1413

Kopnyca B3

MoHTaxHbIin KomnnekT VLT® ana aononHnTensHbix ycTpoincTs 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 ueHTpupyloLwero HamaTbiBaloLLero ycTponcTaa 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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3akas PyKOBOp,CTBO Nno NPOeKTNpoBaHuio

OnncaHne Homep anA 3akasa
Be3 nokpbiTua C noKpbiTem

VLT® EtherNet/IP MCA 121 175N2584

Komnnext VLT® gna MOHUTOpUWHra 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 MoHUTOpUMHra TOKOB yTeuku, Tun kopnyca C3 130B6226

Komnnekt VLT® ans MoHMTOpUHra TOKOB yTeuku, TUn Kopnyca C4 130B5647

MporpammHoe o6ecneyerne gna MK

MO VLT® Motion Ctrl Tool MCT 10, 1 auueHsua 130B1000

MO VLT® Motion Ctrl Tool MCT 10, 5 NINUEH3NIN 130B1001

MO VLT® Motion Ctrl Tool MCT 10, 10 nuueH3uii 130B1002

MO VLT® Motion Ctrl Tool MCT 10, 25 nuueHswuit 130B1003

MO VLT® Motion Ctrl Tool MCT 10, 50 nuueH3uit 130B1004

MO VLT® Motion Ctrl Tool MCT 10, 100 nuweH3wit 130B1005

MO VLT® Motion Ctrl Tool MCT 10, > 100 nuueH3wii 130B1006

JlononHuTenbHble YCTPONCTBAa MOXHO 3aKa3aTb C YCTaHOBKOI Ha 3aBOfie-U3roToBuUTeNe, CM. CBefleHUA Mo OPOPMIIEHIO 3aKa30B,

anasa 7.1 KoHgpueypamop npusoda.

Ta6nuua 7.4 Homepa ans 3akasa JOMOMHUTESNbHBIX YCTPOWCTB 1 NPUHAAJSIEXKHOCTEN

7.2.2 3anacHble YyacTtu

O6paTtutech Ha Be6-cant VLT shop unu Bocnonb3yitecb KOHGUIypaTopoM, UTobbl HaMTN HeobXoAMMble 3amacHble YacTu,
VLTShop.danfoss.com.
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Danfits

3akas PyKOBOACTBO Nno NPOeKTNpoBaHuio

7.2.3 lMakeTbl C KOMNNEKTOM MPUHAANEXHOCTEN

Tun OnucaHue Homep gnsa

3aKasa

MakeTbl C KOMNNEKTOM NpPUHaANeXHoCcTen

MakeT ¢ KomnnekTom [akeT ¢ KOMNNEKTOM MpuHagneXxHocTen, Tnn Kopnyca Al 130B1021
npuHaanexHocten Al

MakeT ¢ KomnnekTom [MakeT ¢ KOMNIEKTOM MpUHag/iexHocTel, Tun Kopnyca A2/A3 130B1022
npuHagnexHocrten, A2/A3

MakeT ¢ KomnnekTom [MakeT ¢ KOMNIEKTOM NpUHafIexXHoCTelr, TN Kopnyca A5 130B1023
npuHagnexHocrten, A5

MakeT ¢ KOMneKTom MakeT ¢ KOMMNNEKTOM MpuHaanexXHocTen, Tunobl Kopnyca A1-A5, pasbem 130B0633
npuHagnexHocrten, A1-A5 TOPMO3a U Lenu pasfeneHna Harpysku
MakeT ¢ KomnnekTom [akeT ¢ KOMNIEKTOM MPUHaASIEXHOCTEN, TUM Kopnyca B1 130B2060

npuvHaanexHocren, B1

MakeT ¢ KOMnneKkTom MakeT ¢ KOMMNNEKTOM MpUHaANeXHOCTen, TuN Kopnyca B2 130B2061
npuvHagnexHocrten B2

MakeT ¢ KomnnekTom MakeT ¢ KOMNNEKTOM MpUHaANeXHoCTen, Tun Kopnyca B3 130B0980
npuHaanexHocren, B3

[MakeT ¢ KOMMNNEKTOM MakeT ¢ KOMMNNEKTOM MpuHaAneXHocTen, Tun Kopnyca B4, 18,5-22 kBt 130B1300
npuHagnexHocren, B4

MakeT c KomnnekTom MakeT ¢ KOMNNEKTOM MpuHaaneXXHocTen, Tun Kopnyca B4, 30 kBt 130B1301
npuHagnexHocren, B4

MakeT ¢ KomnnekTom MakeT ¢ KoMNnNeKkToM npuHagnexxHocTen, Tun kopnyca C1 130B0046
npuHagnexHocten, C1

MakeT ¢ KOMMEKTOM MakeT ¢ KOMMNNEKTOM MpuHaanexXHocTen, Tun kopnyca C2 130B0047
npuHagnexxHocrten, C2

MakeT ¢ KOMMAEKTOM MakeT ¢ KOMMNNeKTOM NpuHagnexHocTten, Tun kopnyca C3 130B0981
npuHagnexxHocten, C3

[MakeT ¢ KOMNNEKTOM MakeT ¢ KOMNNeKToOM NpuHaanexXHocTen, Tun kopnyca C4, 55 kKBt 130B0982
npuHagnexxHocten, C4

[MakeT ¢ KOMMNNEKTOM MakeT ¢ KoMNNeKToM NpuHagnexxHocten, Tun kopnyca C4, 75 kKBt 130B0983
npuHagnexxHocten, C4

Ta6bnuua 7.5 Homepa gna 3akasa NakeToB C KOMMIEKTOM NPUHAANEXHOCTelN
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3akas PyKOBOACTBO no NPOeKTNpoBaHuIoO

7.2.4 VLT AutomationDrive FC 301

T2, ropusoHTanbHoe TOpMoXKeHue, paboumni uukn 10 %

FC 301 Fopu3oHTanbHoe TopmoXKeHune, pabounin uukn 10 %
DJaHHble TOPMO3HOrO pesuncTopa MoHTax
[laHHble npeo6pa3oBaTens YacToTbl
Homep no katanory Danfoss CeyeHune
Rpex. Pbr.cont. BuHToBaa | BuHtoBasa Bolt nposoj- Tepmo-
Tun Pm Rmun. Rropm. Hom. MpoBoa . pene
cemn (W] (Om] (OM] [Om] [kwW] P54 Knemma, | knemma, | connection Hvu(za [A]
1P21 IP65 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 Lukn 40 %
[laHHble TOPpMO3HOro pesuncropa MoHTax
[NlaHHble npeo6pa3oBaTena YacToTbl
Homep no katanory Danfoss CeyeHne
Rpex. Pbr.cont. BuHTOoBasa | BuHTOBaA Bolt nposofa- Tepmo-
Tun Pm Rmun. Rropm. Hom. MNposoa . pene
cerm [IcW] (OM] (OM] [Om] [kw] P54 Knemma, Knemma, |connection Hl/IKza (Al
1P21 IP65 P20 [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 1384 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 22,5 259 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 2,4 3,0 2,8 17,000 - - - 175u3227 35 78

Ta6bnuua 7.7 T2, BepTuKaibHOe TOPMOXKeHre, pabounii uukn 40 %
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3akas

PyKOBOACTBO Nno NPOeKTNpoBaHuio

FC 301 Fopu3oHTanbHoe TopmoXKeHue, pabounin uukn 10 %
[aHHble TOPpMO3HOro pesucropa MoHTax
LaHHble npeobpa3oBaTens YacToTbl
Homep no katanory Danfoss CeueHue
Rpex. Pbr.cont. BuHTOBaA | BuHToBas Bolt nposoj- Tepmo-
Tun Pm Rwun. | Rropm.mom. Mposop . pene
cemn kW] (OM] (Om] [OM] kW] P54 Knemma, | Knemma, | connection Hvu(za [A]
1P21 IP65 1P20 [Mm*]
T4 0,37 1000 1121,4 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 09
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 - 1,5 83
T4 22 16,9 18,7 19 2,200 175u3357 | 175u3049 | 175u3050 - 1,5 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
Ta6bnuua 7.8 T4, ropusoHTanbHOe TOPMOXKeHue, pabounin uukn 10 %
FC 301 BepTukanbHoe TopmoxKeHue, pabounin uukn 40 %
[laHHble TOPMO3HOro pesuncropa MoHTax
[aHHble npeobpa3oBaTena YacToOTbl
Homep no katanory Danfoss CeueHune Tepmo-
Rpex. Pbr.cont. BuHTOBaA | BuHToBas Bolt nposoa-
Tun Pm Rmun. Rropm. Hom. MNpoBsoa . pene
cerm 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, BepTuKaibHOe TOPMOXKeHue, pabounii uukn 40 %
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3akas PyKOBOACTBO Nno NPOeKTNpoBaHuio

7.2.5 Topmo3sHble pe3suctopbl gna FC 302

FC 302 Fopu3oHTanbHoe TopmoXKeHue, pabounin ukn 10 %
[aHHble TOpMO3HOro pesucropa MoHTax
[aHHble npeobpa3oBaTens YacToOTbl
Homep no katanory Danfoss CeyeHune
Tepmo-
Rpex. Pbr.cont. BuHTOBaA | BuHTOBas 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 - - - 1,5 08
T2 1,1 81,0 105,1 100 0,100 175u3021 - - - 1,5 09
T2 1,5 58,5 76,0 70 0,200 175u3026 - - - 15 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 - 1,5 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 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 7.10 T2, ropusoHTanbHOE TOPMOXKeHMe, pabounii umkn 10 %
FC 302 BepTukanbHoe TopmoKeHue, paboumnin unkn 40 %
[laHHble TOPMO3HOro pesuncropa MoHTax
LaHHble npeobpa3oBaTens YacToTbl
Homep no katanory Danfoss CeyeHue
Tepmo-
Rpex. Pbr.cont. BuHTOBasA | BuHToBas 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 - 1,5 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 %

MG33BF50 Danfoss A/S © Bep. 2014-04-04 Bce npaBa 3alyMLLeHbl. 107



Danfits

3akas PykoBoAcTBO NO NPOEKTMPOBAHUNIO
FC 302 Fopu3oHTanbHoe TopmoXKeHue, pabounin uukn 10 %
[laHHble TOPMO3HOro pe3uncropa MoHTax
LaHHble npeobpa3oBaTens YacToTbl
Homep no katanory Danfoss CeueHue
Tepmo-
Rpex. Pbr.cont. BuHTOBas | BuHtoBas Bolt nposoa-
Tun Pm Ruum. RYOpM.,HOM. HPOBOA . pene
[Om] [kw] Knemma, | Knemma, | connection HIKa
cetn [kw] [Om] [OmM] IP54 ) [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 - - - 1,5 1,3
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 - 1,5 52
T5 15 27,0 30,0 28 1,400 175u3339 | 175u3039 | 175u3040 - 15 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, ropr3soHTanbHoe TopMoXKeHue, paboumnin umkn 10 %

FC 302 BepTukanbHoe TopmokeHue, paboumnii unkn 40 %
[laHHble TOpMO3HOro pesucropa MoHTax
HaHHble npeobpa3oBaTens YacToTbl
Homep no kartanory Danfoss CeuyeHune Tepmo-
Rpex. Pbr.cont. BuHTOBasA | BuHToBas Bolt nposoa-
Tun Pm Rwun. | Rropm.mom. Mposop . pene
[Om] [kw] Knemma, | Knemma, | connection HYKa

cem | W | [Ou] | [Ow] 1P>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

Tabnuua 7.13 T5, BepTUKanbHOe TOpMOXKeHune, pabounin umukn 40 %
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3akas PykoBoAcTBO NO NPOEKTMPOBAHUNIO
FC 302 Fopu3oHTanbHoe TopmoXKeHue, pabounin uukn 10 %
[aHHble TOpMO3HOro pesucropa MoHTax
LaHHble npeobpa3oBaTens YacToTbl
Homep no katanory Danfoss CeueHune
Tepmo-
Rpex. Pbr.cont. BuHTOBas | BuHtoBas Bolt nposoa-
Tun Pm Ruum. RYOpM.,HOM. HPOBOA . pene
[OmM] [kw] Knemma, | Knemma, | connection HYKa
cetn [kw] [OmM] [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 8,5
T6 30 171 21,4 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 55 838 11,6 1 5,500 - 175u3063 | 175u3064 - 6 21
T6 75 6,6 84 7,0 7,000 - - - 175u3245 10 32

Ta6bnuua 7.14 T6, ropm3oHTanbHoe 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 | BuHTOoBas 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 TOpMOXKeHUue, pabouunii umukn 40 %
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3akas PykoBoAcTBO NO NPOEKTMPOBaHNIO
FC 302 BepTukanbHoe TopmoKeHue, pabouunin unkn 40 %
[aHHble TOpMO3HOro pesucropa MoHTax
LaHHble npeobpa3oBaTens YacToTbl
Homep no katanory Danfoss CeueHune
Tepmo-
Rpex. Pbr.cont. BuHTOBaA | BuHTOBasA 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 [Mm”]
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 1,5 1 36,000 - - - 175u3212 25 57

Ta6bnuua 7.16 T7, BepTMKanbHOe TOpMOXKeHue, pabouunit uukn 40 %

TopuzoHmansHoe mopmoxeHue. Paboyuli yukn 10 %, MakcumanbHas oaumesnbHocms 120 ¢, 4yacmoma nosmopeHuUs 8 coomeemcmeuu ¢
3ManoHHeiM npogusiem mopmoxeHus. CpedHas MouHoCms coomeemcmayem 6 %.

BepmukanbHoe mopmoxeHue. Paboyuli yukn 40%, makcumansHas onumesnsHocms 120 ¢, 4yacmoma nosmopeHuUs 8 coomeemcmauu ¢
3ManoHHeiM npogunem mopmoxeHus. CpedHas MowHocms coomeemcmayem 27 %.

lMonepeyHoe ceyeHue Kabens. PekomeHOyeMoe MUH. 3Ha4YeHue 0713 MedHo20 Kabensa ¢ [BX-uzonayueli npu memnepamype okpyxaiowel cpedsl
30 C u HopmanvbHOM paccesHUU mensd.

Bcs cucmema kabeneli o/XHA COOMBeMCcma08ame 20Cy0apCMaeHHbIM U MeCMHbIM HOPMAM U NpAaguiam 8 OmHoweHUU cedeHus Kabenel u
memnepamypel okpyxatoujeli cpeobl.

Tennoeoe pesne. ToK MOpPMOXeHUA HACMpPaueaemcs 8 COo0mMeemcmeuu ¢ BHeWHUM menJsiogbiM pesie. Bce peaucmoper umerom ecmpoeHHsie
HOpMAJIbHO 3aMKHymMble mensiosble pesneliHbie nepekiio4yamernu.

IP54 ocHawjaemcs HeCcbeMHbIM He3KpaHUpPOBAHHbIM Kabenem OnuHol 1000 MMm. BepmukasbHbil U 20pU30HMAbHbIU MOHMAx. lpu
20pU30HMAILHOM MOHMAXe mpebyemcs CHUXeHUe HOMUHA/IbHbIX Napamempos.

IP21 u IP65 umeiom kneMMbl ¢ BUHMOBLIM KpensieHueM Kabesnel. BepmukaneHbll u 20pu3oHManbHouIli MOHMax. [pu 20pu30HMAnbHOM
MOHMaxe mpebyemca CHUXeHUe HOMUHAJIbHbIX 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

PucyHoOK 7.2 Topun30OHTanbHble Harpysku
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PyKOBOACTBO Nno NPOeKTNpoBaHuio

7.2.6 [pyrue TOpMO3Hble pPe3nCTopbl B MIOCKOM Kopryce

Mnockun Kopnyc ¢ 3awuToin IP65 AnA ropnsoHTanbHbIX
KOHBeliepoB
FC 301 Pm Rmun. Rropm., Hom. Rpex. Ha anemeHT Pa6ounit unkn Homep pna 3akasa
T2 [kw] [OmMm] [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 nnun 0984
PK55 0,55 166 189 220/100 wnn 210/200 20 vnn 37 1004 vnn 0987
PK75 0,75 121 138 150/100 wnm 150/200 14 vnun 27 1005 nnn 0989
P1K1 11 81,0 92 100/100 mnm 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 ans npeobpasoBareseil YaCTOTbl C MMTaHMEM 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 mnmn 150/200 14 vnn 27 1005 nnmn 0989
P1K1 11 81,0 105,1 100/100 nnn 100/200 10 unmn 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

Tabnuua 7.18 [ipyrve nnockne Kopnyca Ana npeobpa3oBareseil YaCTOTbl C MMTaHNEM OT CeTh
FC 302 Cetb nutaHusa: 200-240 B (T2)
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3akas PyKOBOACTBO Nno NPOeKTNpoBaHuio

Mnockun Kopnyc ¢ 3awuToin IP65 AnA ropnsoHTanbHbIX
KOHBeliepoB
FC 301 Pm Rwnn. Rropm., Hom. Rpex. Ha anemeHT Pa6ounin uukn Homep pana 3akasa
T4 [kW] [OM] [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 wnmn 430/200 10 wnmn 20 1002 unun 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 ana npeobpasoBaTesieil YacToOTbl C MUTAHMEM OT CeTU
FC 301 CeTb nutaHunsa: 380-480 B (T4)

Mnockun Kopnyc ¢ 3awmToi IP65 AnA ropnsoHTanbHbIX
KOHBelepoB
FC 302 Pm R, Rropm., Hom. Rpex. Ha anemeHT Pa6ounin yukn Homep pgns 3akasa
T5 [kwW] [Om] [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 vinn 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 vin 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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7.2.7 OunbTpbl FAPMOHUK
@I/IﬂprbI FAaPMOHUK NCNONb3YITCA ANA yMEHbLUEHNA CETEBbIX FAPMOHUK.

. AHF 010: nckaxeHue toka 10 %

. AHF 005: nckaxeHue Toka 5 %

Oxna)kgeHvie n BEHTUNALMA

IP20: oxnaxpaeTcsa nyTem eCcTeCTBEeHHOWN KOHBEKLUM UMK C MOMOLLbIO BCTPOEHHBIX BeHTUNATOPOB. IP00: TpebyeTca
JOMOSIHNTENbHOE NPUHYAUTENbHOE oxnaxaeHne. ObecrneubTe JOCTAaTOUYHBIV MOTOK BO3Ayxa Yepe3 GbunbTp Npu yCTaHOBKe,
yTOGbI MCKNIOUNTL NeperpeB dunbTpa. Heobxoanmo, utobbl yepes GuUNbTP NPOXOAM NOTOK BO3AyXa MUHMYM 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] [kwW] [A] IPOO 1P20 IPOO 1P20
PK37-P4KO0 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 OunbTpbl rapmMoHuK, 380-415 B, 50 Ny

HomuHanbHbIl TOK

HomwuHanbHan TunNuyHbIN
dunbrpa Homep ana 3akasa AHF 005 Homep ana 3akasa AHF 010
MOLLHOCTb U TOK Asuratenb 60 Ny
[kW] [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 13082297
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 QunabTpbl rapmoHukK, 380-415 B, 60 Iy
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3akas PyKOBOACTBO Nno NPOeKTNpoBaHuio
HomwuHanbHan TunNnyHbIN HomuHaneHbli Tok
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 1-74 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 QunbTpbl rapmoHuK, 440-480 B, 60 Iy

HomwuHanbHas TunNuyHbIN HomuHaneHbIi Tok
dunbrpa Homep ana 3akasa AHF 005 Homep ansa 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 pna 3akasa Homep pna 3akasa
MOLLHOCTb U TOK TOoK punbTpa
TOK [Burartenb ABurartenb AHF 005 AHF 010
500-550 B 551-690 B 50 Ny
[kW] [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
114 Danfoss A/S © Bep. 2014-04-04 Bce npaBa 3alymLieHbl. MG33BF50




3akas PyKOBOACTBO Nno NPOeKTNpoBaHuio

7.2.8 CuHycougHblie GunbTpbI

YacroTa
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 Ny 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 11
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

N Homepa 0nsa 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
unbTpa
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
N Homepa 0ns 3akasa, umeroujue nomemky * omuocamcs K IP23.
MNapameTp Hactpoiika
14-00 Mopenb KommyTauum [1] SFAVM.
14-01 YactoTa KOMMYyTaLum YcTaHaBNMBaEeTCA B COOTBETCTBUN C KOHKPETHbIM GUIbTPOM. YKa3aHO Ha NacnopTHOW Tabnuuke ¢punbtpa v

B PYKOBOZACTBE BbIXOAHOTO $unbTpa. Mpu 1Cnonb3oBaHnn CHYCOMAaNbHbIX GUIbTPOB HEAOMYCTUMO
yCTaHaBNMBaTb YacTOTy KOMMYTaLW, MPeBbILLAoLLyl0 YacTOTy KOMMYTaLuUM OTAENbHOro GpuabTpa.

14-55 BbixogHoW GpunbTp [2] CuHyc. dunbTp, PuKc.

14-56 EMKOCTHOII BbIXOAHOW | YCTaHaBNMBaeTCA B COOTBETCTBUW C KOHKPETHbIM GUIbTPOM. YKasaHO Ha macrnopTHOu Tabnuuke ¢unbTpa un
dunbTp B PYKOBOZCTBE BbIXOAHOTO $punbTpa (HeobxoamMmo 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 PYKOBOJCTBE BbIXOAHOTO $punbTpa (HeobxoAMmo Tonbko ana pabotbl FLUX).

Ta6nuua 7.28 HacTpoiikn napameTpoB ansA paboTbl € cuHycouaanbHbiMu GbunbTpamm
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PyKOBOACTBO Nno NPOeKTNpoBaHuio

3akas

7.2.9 OunbTpbl dU/dt
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3akas PykoBoAcTBO NO NPOEKTMPOBaHNIO
MNapameTp Hactpoiika
14-01 YactoTa KOMMYyTauum YcTaHaBnvBaTb YacTOTy KOMMyTaLun 6oniee BbICOKOW, YeM yKa3aHO AnsA OTAENbHOro

dunbTpa, He pekomMeHayeTcs

14-55 BbixogHoOW GpunbTp [0] Be3 ¢punbTpa

14-56 EMKOCTHOW BbIXOAHOW GUIIbTP He ncnonb3syetca

14-57 Inductance Output Filter (MHA.Bbix.oUnbTP) | He ucnonbsyercs

Tabnuua 7.30 Hactpoiiku napameTpoB ana pabotbl ¢unbTpa dU/dt
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MexaHnuyecknin MoHTaXx< PyKOBOACTBO no NPOeKTNpoBaHnioO

8 MexaHnyeckmnm MOHTaX

8.1 TexHuKa 6e3onMacHOCTMU

O6u.w|e YKa3aHuA no TexHuke 6e30MacHOCTU CM. B 2/1a8a 2 TexHUKa 6ezonacHocmu.

ABHNMAHUE!

O6paTuTe BHUMaHNE Ha peKoMeHAaLUMY, Kacalowmeca KOMMIeKTa AN BCTPAMBaHMA N MOHTaXa Ha MecTe SKCrulyaTauun.
YT106b!I M36€XKaTb Cepbe3HbIX NOBPEXAEHN 060pYyAOBaHUA UM TPaBM, OCOGEHHO NMPU MOHTaXe 60bLKX 6510KOB,
cobniogaite Tpe6oBaHUA, NprBefeHHble B NepeuHe.

YBENOMJIEHU

MpeobpasoBaTenb YacTOTbl OXNaXKAAETCA LUPKYIUPYIOWMM BO3AYXOM.

[nA 3awWmTbl YCTPOWCTBaA OT NeperpeBa aiepyeT obecneunTb, YToObl Temnepatypa okpy»Kaiouien cpeabl HE nogHumanach
Bblllle MaKCMMaJIbHOI TeMmnepaTypbl, HOPMUPOBAHHON ANA Npeobpa3oBaTens yacToTbl, U YTo6bI HE NpeBbilianacb
cpefHAA TemnepaTtypa 3a 24 yaca. 3HauyeHNA MaKCMManbHOW TemnepaTtypbl CM. B /1a8ad 6.2.3 Ycosus okpyxaroweu
cpedbi. CpepHsAs TemnepaTtypa 3a 24 yaca Ha 5 °C HUXKe MaKCMManbHO TemnepaTtypbl.

8.2 TabapuTHble pa3mepbl

Tun Kopnyca A1l A2 A4 A5 B1 B2 B3 B4
Power |200-240 B 0,25-1,5 0.25-2.2 0.25-2.2 0.25-3.7 5.5-7.5 11 5.5-7.5 11-15
kW -
flkW] :gg ;80/ 0.37-1.5 0.37-4.0 0,37-4 0.37-7.5 11-15 18,5-22 11-15 18,5-30
525-600 B 0.75-7.5 11-15 18,5-22 11-15 18,5-30
525-690 B 11-22 11-30
PucyHKkm 2 < 2 . il
| O | HETTMEEE | =il =
O | ¢ 2 2 ﬁT g i :
1P 20 20 21 20 21 55/66 55/66 | 21/55/66 | 21/55/66 | 20 20
NEMA Wacen | Wacew | Tun 1 Wacem | Tun 1 | Tun 12/4X Tun Tun Tun Laccn LWaccm
12/4X 1/12/4X 1/12/4X
Bbicota [MMm]
Boicora 3apHen Al 200 | 268 | 375 268 | 375 390 420 480 650 399 520
naHenun
BbicoTa ¢
pa3BsA3blBatoLLei
ranenbio A Al 316 | 374 - 374 - - - - - 420 595
Kabenei
nepudepuiiHon
LWWHbI
PaccTtosHune mexay
MOHTaXHbIMU a 190 257 350 257 350 401 402 454 624 380 495
OTBEPCTUAMU
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MexaHnuyeckunit MOHTax PykoBoAcTBO NO NPOEKTMPOBAHUNIO
Tun Kopnyca A1l A2 A3 A4 A5 B1 B2 B3 B4
Power [200-240 B 0,25-1,5 0.25-2.2 3-3,7 0.25-2.2 | 0.25-3.7 | 5.5-7.5 11 5.5-7.5 11-15
kW -
[leW] :gg ;80/ 0.37-1.5 0.37-4.0 5.5-7.5 0,37-4 0.37-7.5 11-15 18,5-22 | 11-15 | 18,5-30
525-600 B 0.75-7.5 0.75-7.5 11-15 18,5-22 [ 11-15 [ 18,5-30
525-690 B 1.1-7.5 11-22 11-30

WnpuHa [mm]

:i‘:f;ﬁ:a 3/pREN 1B | 75 9 90 130 130 200 242 242 242 165 230
LWunpwnHa 3agHen
;2:'_3”"' CORRMM | g - 130 130 170 170 - 242 242 242 205 230
ycTporictBom C
LWnpwnHa 3agHen
naHenu ¢ aByms
nononHuTenbHbiMn | B - 150 150 190 190 - 242 242 242 225 230
yCTPOWCTBaMK B
rHesne C
PacctoaHme mexpy
MOHTa@HbIMU b 60 70 70 110 110 171 215 210 210 140 200
OTBEPCTUAMU
Iny6buHa [mm]
fnybura 6es pon. | | 55, | 505 207 205 | 207 175 200 260 260 249 242
yctpowictea A/B
¢ nonl C 222 220 222 220 222 175 200 260 260 262 242
ycTpovicteom A/B
OTBepCTUA NOA BUHTbI [MM]
C 6,0 8,0 8,0 8,0 8,0 8,25 8,25 12 12 8 -
d 28 211 211 211 211 212 212 219 219 12 -
e 25 25,5 25,5 25,5 25,5 26,5 26,5 29 29 6,8 8,5
f 5 9 9 6,5 6,5 6 9 9 9 7,9 15
Makc. macca [Kr] 2,7 4,9 53 6,6 7,0 9,7 13.5/14.2 23 27 12 23,5
MomeHT 3aTAXKu ana nepegHen KpbiwKn [H-m]
fnactmaccosan 3auenka 3auwenka 3allenka - - 3awenka | 3awenka |3awenka | 3awenka
KpblwKa (Hu3skme IP)
MeTannuyeckmx
KpbilwKa (IP55/66) ) ) ) 1> 1> 22 22 ) )
b €T
B -

f

A ‘ ]
% BiSE %

— e

130BA648.12
130BA715.12

-

< /]
A '
la— d —»| ‘ \
| e T |

o ] | U
PucyHok 8.1 BepxHee n HUKHee MOHTa)Hble
oTBepcTus (Tonbko B4, C3 n C4)

b

Ta6nuua 8.1 FaGapuTHble pa3mepbl, Kopnyca Tunos A u B
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MexaHun4yecKnin MOHTaXK PyKOBOACTBO Nno NPOeKTNpoBaHUIO
Tun Kopnyca C1 C2 C3 C4 D3h
Power 200-240 B 15-22 30-37 18,5-22 30-37 -
[kw] 380-480/500 B 30-45 55-75 37-45 55-75 -
525-600 B 30-45 55-90 37-45 55-90 -
525-690 B 30-75 37-45
PrcyHkm
D— q

130BA814.10

130BA815.10
130BA828.10
130BA829.10

IP 21/55/66 21/55/66 20 20 20
NEMA Tun 1/12/4X Tun 1/12/4X LWaccm Waccmn Waccmn
BbicoTa [Mm]
BbicoTa 3agHen naHenu A 680 770 550 660 909
BbicoTa ¢ pa3Bs3biBaloLlen
naHenblo ana Kabenen A - - 630 800 -
nepudepuinHon WnHbI
PacctosiHe Mexay MOHTaXHbIMU a 648 739 521 631 )
OTBEPCTUAMMN
WupwnHa [Mm]
LLnprHa 3agHen naHenu B 308 370 308 370 250
LWnpuHa 3a1qum naHenu ¢ opHuM | o 308 370 308 370 )
pon. ycrponctsom C
LnpwHa 3agHen naHenn ¢ ABymA
[ONONHUTENbHBIMK ycTponcTBamn | B 308 370 308 370 -
B rHe3ge C
PacctoAaHne Mexay MOHTaXHbIMU b 272 334 270 330 )
OTBEPCTUAMMN
Iny6uHa [mm]
Iny6uHa 6e3 gon. yctpowictea A/B | C 310 335 333 333 275
C pon. yctporicteom A/B C 310 335 333 333 275
OTBepcTna nop BUHTbI [MM]
C 12,5 12,5 - - -
d 219 219 - - -
e 29 29 8,5 8,5 -
f 9,8 9,8 17 17 -
Makc. macca [Kr] 45 65 35 50 62
MoMEHT 3aTsaXKKu gnsa nepeaHein KpbiwKy [H-m]
MnactmaccoBasa KpblwkKa (Hu3kue IP) 3alyenka 3awenka 2,0 2,0 -
MeTtannuyecknx Kpbiwka (IP55/66) 2,2 2,2 2,0 2,0 -
~ ~— e — o
"y i
Bkl ol

e D

% g HEE lT
A v

N a

. e y JDU

PucyHoK 8.1 BepxHee n HMXHee MOHTa)KHble OTBepCTUA
(Tonbko B4, C3 n C4)

Tabnuua 8.2 NabapuTtHbie pa3mepbl, TUNbI KopnycoB C n D

YBEJOMJIEHU

MakeTbl NpUHagNeXXHOCTeN C HEO6XOANMbBIMU KPOHLITENHAMM, BUHTAMWN U COEAUHNTENbHBIMUA SNIEMEHTAaMU BKITIOYEHDbI B
KOMIUIeKTauuio npeobpasoBaresnieil YacToTbl.
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MexaHun4yecKnin MOHTaXK

PyKOBOACTBO no NPOeKTNpoBaHnioO

8.2.1 MexaHnyecknum MOHTaX
8.2.1.1 3a30pbl ANA oxnaxxkgeHuA

Bce Tvinbl KOpnycoB, Kpome CrlyyaeB UCMONb30BaHWA
KomnnekTta ansa kopnycos IP21/IP4X/TUM 1, moryT
yCTaHaBNMBaTbCA BMOTHYIO APYr K ApYry

(cm. enasa 11 JononHumeneHele ycmpolicmea u
npuHaonexHocmu).

MoHTax BNNOTHYI0 APYr K Apyry

Kopnyca IP20 A n B MOXHO pa3meLlaTb BMIOTHYIO ApYr K
apyry 6e3 kakoro nnbo 3asopa Mexgy HVMU, OAHAKO Mpu
3TOM Ba)KHO CobnioAaTh NoceAoBaTeNbHOCTb MOHTaXa. Ha
PucyHok 8.1 noka3aHo, Kak NpaBWIbHO yCTaHaBAUBaTb

Kopnyca.
&
5]
2
R
aC _ [2el (2Ll (3E )
7 T & T & ﬂ
= =

ap ap
A2 A2

e[l ep[lnl

B3 B3

PucyHok 8.1 MpaBunbHas ycTaHOBKa BIIOTHYIO APYr K Apyry

Ecnn komnnekt IP 21 ncnonb3yeTtca ¢ KOpnycom pasmepa
A1, A2 unun A3, mexay npeobpasoBaTensimy YacToTbl
cnepyeT obecneunTb 3a30p He MeHee 50 MMm.

YTob6bl 06ecneunTb ONTUMAsbHbIE YCIOBUA OXNaXaeHus,
ocTaBbTe CBOGOAHbIE MPOXOAbI AS1A BO3AyXa Hag v Nog
npeobpasoBaTenem yactotbl. CM. Tabniuya 8.3.

Z =
/ h
b
<
S
a 2
—— ——
—— ——
b
7
PucyHok 8.2 3a3opbl ana oxnaxkaeHua
A1*/A2/A3/A4/ | B2/B3/B4/
Tun Kopnyca C2/C4
A5/B1 C1/C3
a [mm] 100 200 225
b [mm] 100 200 225
Ta6bnuua 8.3 3a3opbl ANA NpoxoAa Bo3Ayxa ANA pPasinyHbIX
TUNOB KOpMycoB
8.2.1.2 HacTeHHbIN MOHTaX
Mpn MOHTa)ke Ha CNNIOWHOW 3afHeN CTeHe npouecc
HECNOXeH.
1. MpocBepnuTe oTBEPCTUA B COOTBETCTBUM C
yKasaHHbIMU pasmepamu.
2. YcTaHOBWTE BUHTbI, MPUroAHbIE ANA MOBEPXHOCTH,

Ha KOTOPOW MOHTUpPYeTcA NpeobpasoBaTenb
yactoTbl. [MoATAHWTE BCE 4 BUHTa.

[nA yCTaHOBKM Ha HECMOLHON 3aAHen CTeHe
npeobpasoBaTesib YacTOTbl AOMKEH ObITb CHabXeH 3aaHei
naHenbio 1 13-3a HEJOCTAaTOYHOro NOTOKa OXJaXKAatoLwero
BO34yXxa yepes3 paguaTop.
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YBELIOMJIEHU

3agHAA NaHenb Mcnonb3yeTcA ToNbKo B Kopnycax A4, A5,
B1, B2, C1 n C2.

130BA219.11

—_

‘ 1 | 3apHAA naHenb

PucyHok 8.3 Mpn MOHTaXke Ha HECTUIOLLHYIO 3aAHI0I0 CTEHY
TpebyeTca 3aAHAA NaHenb.

Ina npeobpasoBaTeneil YacTOTbl C ypPOBHEM 3aluThbl IP66
TpebyeTca ¢ 0CcobOW TWATENbHOCTbIO CTAPaTbCA He
NnoBpeAnTb CTONKOE K KOPPO3UK 3alUTHOE NOoKpbiThe. [na
3aLMTbl SMOKCUAHOIO MOKPLITUA MOXET NPUMEHATLCA
¢dubposasa unu HelnoHoBas Lwaiba.

130BA392.11

3agHAA naHenb

Mpeobpa3zosaTent yactoTbl IP66

OnopHasa nauta

HlwNn]| =

Onbposan waiba

PucyHok 8.4 YcTaHOBKa Ha HeCMN/OLLHYIO 3afHI00 CTeHY
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DNEeKTPNUYECKUN MOHTaX

PyKOBOACTBO no NPOeKTNpoBaHnioO

9 JNeKTpPUYEeCKNn MOHTaX

9.1 TexHuKa 6e30MacHOCTMU

Obwume YKa3aHuA no TexHuke 6e30MacHOCTU CM. B
2naea 2 TexHuka 6e3onacHocmu.

ABHVMAHUE!

MHAYUNPOBAHHOE HANPAXEHWUE
WHayumpoBaHHOe Hanps»KeHUe OT BbIXOAHbIX Kabenen
ABUraTeneii, NPONOXKEHHbIX PAAOM APYF C APYrom,
MOXEeT 3apAAUTb KOHAEeHcaTopbl 060pyAOBaHNA JaXKe
npu BbIK/IOYEHHOM 1 U30NIMPOBaHHOM 060pyAOBaHU.
Hecob6niogeHne Tpe6oBaHMin K pa3aenbHON NpoKnagKke
BbIXOAHbIX Kabenen aBuraTensi MoXeT NpuUBeCTU K
netanbHOMY MUCXOAY WKW Cepbe3HbIM TPaBMaM.

. MpoknagbiBanTe BbiIxofHble Kabenn asuratens
oTAeNbHO unn.

. I/ICI'IOJ1b3yI7ITe SKpaHNpoBaHHbIe Kabenu.

ANPEAYNPEXOEHUE

OMACHOCTb NMOPAXEHNA TOKOM
Mpeo6pasoBaTenb YacTOTbl MOXKET BbI3BaTb NOABJIEHNE
NOCTOSIHHOIO TOKa B NPOBOAHMKE 3alUTHOro
3a3emJieHus.

. Tam, rae pnAa 3awmTbl OT NopaxeHna
3NEKTPUYECKMM TOKOM UCNONb3yeTca
YCTPOWNCTBO 3awmTHOro oTknoueHna (RCD), Ha
CTOPOHEe NUTaHMA paspeluaeTca ycTaHaBnIMBaTh
RCD Tonbko Tuna B.

Hecob6nioneHve pekomeHaauuii NpuBeAET K TOMY, UTO
RCD He cmoeT obecneunTb HEOOXOANMYIO 3aLUUTY.

ABHVMAHUE!

OMACHOCTb TOKA YTEYKU

Toku yTeukn npesbiwatot 3,5 mA. HenpasunbHo
BbINOJIHEHHOE 3a3em/ieHne npeobpasoBaTensa YacToTbl
MOXET NPUBECTN K NeTaJlbHOMY UCXOAY WIN Cepbe3HbIM
TpaBMam.

. MpaBunbHoe 3a3emneHne o6opyaoBaHNsA
[OMKHO 6bITb YCTPOEHO CepTUOULIMPOBAHHBIM
CMeLmanncToM-31eKTPOMOHTaXXHNKOM.

dnekTpo6e3onacHOCTb

. MNpeobpasoBaTesib YacTOTbl AOMKEH ObITb
3a3emieH B COOTBETCTBUM C NPUMEHVIMbIMU
CTaHZapTamn 1 AVPEKTBAMU.

. [lns NpoBOAKM BXOAHOrO MUTaHWSA, ABUraTensa u
ynpasnaioLen NPOBOAKN NCNONb3yNTe OTAeNbHbIe
3asemsiALWMe NpoBoja.

. 3ar|peu.laeTcn COBMECTHO 3a3eMNATb HECKOJIbKO
npeo6pa305aTenel7| 4acCToOTbl C NCNONb30OBaHNEM
nocnenoBaTeibHOro NOAKM4YeHUA.

. 3asemnatowme NPoBoAa AOMKHbI ObITb Kak MOXHO
60ree KOPOTKUMM.

. Cobniopante TpeboBaHUS NPOV3BOAUTENS
[BUraTesisi, OTHOCALMECA K ero MOAKIYEHNIO.

. MuH. nonepeuHoe ceyeHne kabena: 10 mm> (Mnm 2
NpoBoAa 3a3emiieHNs HOMUHANbHOMO CeyeHus,
noaK/toYEHHblE pa3fenbHo).

MoHTax B cooTBeTcTBMN TpeboBaHuamn SMC

. Co3paiite 3NeKTPUYECKNI KOHTAKT MeXay
3KpaHOM Kabensa v Koprnycom npeobpasosatens
YacTOTbl C MOMOLLbIO METANINYECKUX KabenbHbIX
YMIOTHEHNI UK 3a>KUMOB, NMOCTABAEMbIX C
obopygnoBaHuem (cMm. 21asa 9.4 odkoueHue
dsuzamens).

. [nA ymeHbLUEeHNA 3NEKTPUYECKUX NMOMEX
NCMNONb3yNTe MHOTOXKWIbHbIA NPOBOA.

. He ncnonb3ynrte CKpyTOK.

YBEJOMJIEHU

BbIPABHUBAHUE NMOTEHLNMAIOB

Ecnu noTteHuman 3asemsieHna mexpay npeobpasoBaTesiem
4acToTbl U CUCTEMOIN pa3nNnYaloTCa mMmexgy coboli,
MMeeTCA PUCK BOSHUKHOBEHUA NEKTPUYECKMX NOMEX.
YcraHoBUTE Kabenu BbipaBHUBaHUA NOTEHLMANOB MeXay
KOMMOHEHTaMM cuctembl. PekomeHgyemoe nonepeyHoe
ceueHue Kabensa: 16 mm>.

ABHVMAHWE!

OMACHOCTb TOKA YTEYKU

Tokun yTeukn npesbiwatot 3,5 MmA. HenpasunbHoe
3a3emsnieHue npeobpasoBaTensa YacToTbl MOXKET NPUBECTU
K JIeTaflbHOMY MCXOoAy WiIN Cepbe3HbIM TPpaBMam.

. MpaBunbHoe 3a3emneHne o6opyAoBaHUSA
[OMKHO 6bITb YCTPOEHO CePTUGULMPOBAHHBIM
CNeLnanncToM-31eKTPOMOHTAXKHNKOM.
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3116KTPVNECKVII7I MOHTa>x PyKOBOACTBO no NPOeKTNpoBaHnioO

9.2 Kabenwu
YBEIOMJIEHU

O6wan nHopmaumsa o Kabensax
Bca cuctema Kabeneii fomkHa COOTBETCTBOBATb rOCYAapCTBEHHbIM M MECTHBIM HOPMaMm M NpaBuiaM B OTHOLIEHUN
ceyeHus Kabenei 1 TemnepaTypbl OKpy»Katowweil cpeabl. PekomeHayeTca MCNosib30BaTh MeAHble NpoBogHukm (75 °C).

AniomuHneBble NPOBOAHUKN
AniloMnHueBble NPOBOAHNKN MOXHO NOAKMOYaTb K KlieMMaM, HO NOBEPXHOCTb NPOBOAHUKA O0/>KHaA 6bITb UNCTOWN, OKUCIbI —
yAaneHbl, 1 nepen nogknoyeHnem npoBOoAHUK A0JTKeH 6bITb 3almLeH HeVITpaﬂbHOVI, He conepmau.l,elh KUCNOT Ba3eNIMHOBOM

CMa3Kon.

Kpome TOro, Yyepes3 ABa AHA cneayeT NOATAHYTb BUHTbI KlieMM, 4YTO O6yCJ'IOBJ'IEHO MAFKOCTbIO anioMrHUA. BaxkHo 06ecneunTb
ra3oHENPOHNLaeMOCTb coefinHeHUN, B NPOTUBHOM Cily4yae NMOBEPXHOCTb altOMUHNA BHOBb HAYHET OKUCIATbCA.

9.2.1 MoMeHTbI 3aTAXKUN

Tun 200-240 B (380-500 B [525-690 B |Kab6enu MomeHT 3aTaxKu [H-m]
Kopnyca | [kBT] [kBT] [kBT]
A1l 0.25-1.5 0.37-1.5 -
A2 0.25-2.2 0,37-4 - .
A3 337 5575 1175 Kabenu nutaiowwen cetn, TOPMO3HOTO pPe3ncTopa, Lenu 05-06
pasgeneHnsa Harpysku v gBuratens
A4 0.25-2.2 0,37-4
A5 3-3,7 5.5-7.5 -
Kabenu nutatowen cetn, TOPMO3HOIO Pe3nCTopa, Lenm 1,8
pasgeneHnsa Harpysku v gBuratens
B1 5.5-7.5 11-15 - Pene 0506
3emna 2-3
Kabenu cetn, TOPMO3HOro pe3ncTopa, LUenu pasaeneHus 4,5
Harpysku
B2 11 18,5-22 11-22 Kabenun pguratenein 4,5
Pene 0.5-0.6
3emna 2-3
Kabenu nutaiowwen cetn, TOPMO3HOTO Pe3ncTopa, Lenu 1,8
pasfgeneHnsa Harpysku v gsurartens
B3 5.5-7.5 11-15 - Pene 0506
3emna 2-3
Kabenu nutaiowen cetn, TOPMO3HOTO pe3ncTopa, Lenu 4,5
pasfeneHuna Harpysku v geurartens
B4 11-15 18,5-30 11-30 Pene 0506
3emnsa 2-3
Kabenu ceTtn, TOpMO3HOro pe3ncTopa, Lenu pasgeneHus 10
Harpysku
(@] 15-22 30-45 - Kabenu puratenen 10
Pene 0.5-0.6
3emna 2-3
2
Kabenu cetu, gsuratens ;2 E‘cl:b?jemgwé )MM2)
2 30-37 55-75 30-75 Kabenn gna pacnpepeneHna Harpysku, afia TopMosa 14
Pene 0.5-0.6
3emna 2-3
Kabenu nutatowen cetn, TOPMO3HOIO Pe3ncTopa, Lenm 10
3 18522 30-37 37.45 pasgeneHnsa Harpysku v gBuratens
Pene 0.5-0.6
3emna 2-3
14 (go 95 Mm?)
Kabenu cetn, gsuratens 24 (cabie 95 Mv?)
c4 37-45 55-75 - Kabenn ana pacnpegeneHuns Harpysku, Ais TopmMo3a 14
Pene 0.5-0.6
3emna 2-3

Ta6bnuua 9.1 Ycunue 3ataxkn gna Kabenen

MG33BF50
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3116KTPVNECKVII7I MOHTa>x PyKOBOACTBO no NPOeKTNpoBaHuio

9.2.2 OTBepcTNA BBOAA

1. BbiBeguTe KabenbHbIi BBOA 13 NpeobpasoBaTtens
YyacToTbl (He ocTaBnANTe NOCTOPOHHUX AeTanen B
npeobpasoBarene YacToTbl NPV yaaneHnum
3arnyLex).

c

©
0

2. KabenbHblii BBOA CnegyeT 3aKpenuTb OKONo \ 6]
3arnyLwKu, KOTopyto nNpeanonaraeTca yaanutb. ( .
—
—
3. Tenepb MOXHO yAanuTb 3arfiyLKy C NOMOLLbIO 3]
NPOYHOro NPoboNHMKa 1 MOMOTKa. = — 12
4, Ounctute oTBEpPCTUE OT 3ayCEHLIEB. — —
5. 3akpenuTe KabenbHbI BBOA HA NpeobpasoBaTtene —
Homep oTBepctusa n Pasmepbi” Bnvkanwwun
4acToThl. .
peKkomeHpyemoe UL MeTpUYecKmii
Mpennaraemoe ncnonb3oBaHMe OTBEPCTUN ABNAETCA HasHaueHue [Atonmbi] (mm] pasmep
peKoMeHAyeMbIM, HO He eAUHCTBEHHO BO3MOMHbIM 1) Cetb 3/4 284 M25
peleHnem. Hemcnonb3yemble oTBepCTUA BBOAA Kabenen 2) Aswratens 3/4 284 M25
MOTYT 6bITb MOKPbITbI Pe3VHOBLIMY BTYNKamu (ana IP 21). 3) Topmos/pasaenchme 3/4 284 M25
Harpysku
% 4) Kabenb ynpaBneHus 1/2 22,5 M20
§ 5) Kabenb ynpasneHus 1/2 22,5 M20
o
(L@/ M3 6) Kabenb ynpasneHus 1/2 22,5 M20
—/ —/ -
Y flonyck +0,2 Mm
N < | = ey
. —m PucyHok 9.2 A3 - IP21
—/ [3]
N— 2 o
o
21 8
&
R
— — Bl =
[41
N = o
(11

Homep Pasmepbi”
Homep oTtBepctua n Pasmepbi" Bnavxxkanwmn oTBEpPCTUA 1 BAvKanwmnn
peKkomeHayemoe UL MeTpuyeckuin peKomeH- MeTpuYecKuit
Ha3HayeHue [aronimbi] [ram] pasmep ayemoe UL [poitmbi] [mm] pasmep
1) CeTb 3/4 28,4 M25 HasHayeHune
2) Osuratenb 3/4 28,4 M25 1) CeTb 3/4 28,4 M25
3) Topmo3s/pa3fenexHune 3/4 28,4 M25 2) Asuratenb 3/4 28,4 M25
Harpyskum 3) Topmos/ 3/4 28,4 M25
4) Kabenb ynpasneHus 1/2 22,5 M20 pasgeneHue
5) Kabenb ynpaBneHus 1/2 22,5 M20 Harpysku
" flonyck 0,2 mm 4) Kabenb 1/2 22,5 M20
ynpasneHus
PucyHok 9.1 A2 - IP21 5) YpaneHo - - -
" lonyck 0,2 mm
PucyHok 9.3 A4 - IP55
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o o
5 Mg
8 51 8
21y &
[=3 3] o
B2 @
[51 6]
[1 \-'l 2]
I et}
Homep oTBepcTua n pekomeHgyemoe Bnvxanwnin
Ha3HayeHue MeTpuyecKknii Homep otBepcTus n pekomeHgyemoe |Bbnvxaiimin
pa3smep Ha3HauyeHue MeTpuYecKknuini pasmep
1) CeTb M25 1) Cetb M25
2) Osuratenb M25 2) Osuratennb M25
3) Topmo3s/pasfeneHne Harpysku M25 3) Topmo3/pasfeneHvie Harpysku 28,4 mm"
4) Kabenb ynpasneHus M16 4) Kabenb ynpasneHus M25
5) Kabenb ynpasnenus M20 5) Kabenb ynpasneHus M25
6) Kabenb ynpasneHus M25
PucyHok 9.4 OTBepCTUA ¢ pe3b60BbIMU YNNOTHEHUAMN ) OtBepcTue C 3arnyLKoi
A4 - IP55
PucyHok 9.6 OTBepcTuA C pe3b60BbIMU YIJIOTHEHUAMMN
A5 - IP55
o
BlZ
43
° [5] g
5
=) ; m g
(6] n
4 8
o 21 S
0 o3
[3]
[2]
Homep Pasmepbi”
oTBepCcTUA 1" Bnavxanwmuin
peKkomMeH- MeTpuyecKuii
UL [aroinmbl] [mm]
pyemoe pa3smep
Ha3HayeHue Homep
1) Cetb 3/4 28,4 M25 oTBepCTUA 1 Bnvikainwuin
2) [Buratenb 3/4 28,4 M25 peKkomMeH- MeTpuyecKknin
UL [glonmbi] [Mm]
3) Topmos/ 3/4 28,4 M25 ayemoe pasmep
pasfeneHue Ha3HauyeHune
Harpysku 1) Cetb 34,7 M32
4) Kabenb 3/4 28,4 M25 2) Osuratennb 34,7 M32
ynpasneHus 3) Topmo3s/ 34,7 M32
5) Kabenb 3/4 28,4 M25 pasgeneHue
ynpasnexus? Harpysku
6) Kabenb 3/4 28,4 M25 4) Kabenb 347 M32
ynpasneHus? ynpasneHus
" lonyck 0,2 Mm 5) Kabenb 1/2 22,5 M20
2 OTtBepcTre C 3arnyuiKoii ynpasneHus
" lonyck 0,2 mm
PucyHok 9.5 A5 - IP55
PucyHok 9.7 B1 - IP21
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2 2
5 meg
3 &
3 49
2 2
[5]
[3]
— = — [2]
Homep Pasmepbi”
oTBepcTnA 1 Bavxanwun Homep Pazmepbi"
peKomeH- . MeTpu4ecKui oTBepCTUA U Bnvxanwmn
UL [atoiimbi] [mMm]
Ayemoe pasmep pPeKOMeH- . MeTpuyecKnii
Ha3Ha4yeHune ayemoe uL [p,IOI/IMbI] [MM] pasmep
1) CeTb 1 347 M32 Ha3HayeHue
2) Asuratens 1 34,7 M32 1) Cetb 11/4 44,2 M40
3) Topmos/ 1 34,7 M32 2) Osuratenb 11/4 44,2 M40
pasgeneHue 3) Topmos/ 1 34,7 M32
Harpysku pasgeneHue
4) Kabenb 3/4 28,4 M25 HarpysKku
ynpasneHus 4) Kabenb 3/4 284 M25
5) Kabenb 1/2 22,5 M20 ynpasneHns
ynpasneHus 5) Kabenb 1/2 22,5 M20
5) Kabenb 1/2 22,5 M20 ynpasneHus
ynpasneHns? " llonyck 0,2 mm
Y flonyck 0,2 mm
2 OTBepCTUe C 3arnywWwKon PucyHok 9.10 B2 - IP21
PucyHok 9.8 B1 - IP55
=4
g
- @) m @) [4] %
M[Gl 3 Bl o
o [5] § [5]
Bl ] @) [2]
21 ( T m
o @) [4]
 T—m Homep Pazmepbi”
oTBepCTUNA " Bnvxanwnin
Homep oTBepcTua n pekomengyemoe | bavkanwmnn peKomeH- . meTpuvecKknin
. UL [pronmbi] [Mm]
Ha3HauyeHune MeTpuyecknii pasmep nyemoe pa3mep
1) Cetb M32 Ha3HayeHue
2) [svratens M32 1) CeTb 11/4 44,2 M40
3) Topmo3/pasgeneHuie HarpysKku M32 2) fBvratens 11/4 44,2 M40
4) Kabenb ynpasneHus M25 3) Topmos/ 1 34,7 M32
5) Kabenb ynpasneHus M25 pasaenexne
6) Kabenb ynpasneHus 22,5 mm" Harpyski
) OTBepcTUe C 3arnyLwKon 4) Kabenb 3/4 284 M25
ynpasneHus
PucyHok 9.9 OtBepcTua ¢ pe3b60BbIMM yrIOTHEHUAMU B1- 5) Kabeno 12 2255 M20
P55 ynpasneHus?
" lonyck 0,2 Mm
2 OTBepcTUe C 3arnyLKON
PucyHok 9.11 B2 - IP55
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4] E 5] 2
S 4 8
o o 31 & b
o 21 ]
2 < 3] =
5] - = -} 1l
= N : |
Homep oTBepcTua n pekomeHgyemoe Bnvxanwmnin Homep Pasmepbi”
Ha3HayeHue MeTpUYeCcKuin oTBepcTUA ” Bavikaiwmnia
pasmep peKomeH- UL . MeTpuyecKknii
1) Cetb M40 ayemoe [aroimbi] [Mw] pasmep
2) OBuratennb M40 Ha3HauyeHue
3) Topmo3s/pasfeneHne Harpysku M32 1) Cetb 2 63,3 Mé3
4) Kabenb ynpaBneHus M25 2) [suratenb 2 63,3 Mé3
5) Kabenb ynpasneHua M20 3) Topmos/ 1172 50,2 M50
pasfeneHue
PucyHok 9.12 OTBepcTus ¢ pe3b60BbIMMY YMAOTHEHUAMM Harpysku
B2 - IP55 4) Kabenb 3/4 28,4 M25
ynpasneHua
5) Kabenb 1/2 22,5 M20
° ynpasneHua
(oo}
J— g D Nonyck 0,2 Mm
(=3
[ ]
— PucyHok 9.14 C1 - IP21
S = )
[
— e 5] 2
— = z 6] %
SN 2
Ny
H P " - ) = - = 3]
omep asmepbl = [4]
- ~ il
oTBepcTNA 1 Brnvikaiwnii
peKkomMeH- MeTpuyecKnii
UL [aroiimbl] [mm]
Ayemoe pasmep Homep Pasmepb!"
Ha3HauyeHune oTBepCTNA 1 Bnvxkanwmin
1) Cetb ! 347 M32 peKomeH- UL [aoi MeTpUYecKuii
2) [aurarens 1 34,7 M32 ayemoe [Aroiimbi] [Mm] pasmep
3) TOpMO3/ 1 34,7 M32 Ha3HavyeHue
pasneneHune 1) Cetb 2 63,3 Mé3
Harpyskum 2) ABuratenb 2 63,3 Mé3
4) Katenb 172 22,5 M20 3) Topmo3/ 112 50,2 M50
ynpasneHua pasgeneHue
5) Kabenb 1/2 22,5 M20 Harpy3km
ynpasnenva 4) Kabenb 3/4 28,4 M25
6) Kabenb 172 22,5 M20 ynpaeneHus
ynpasnenua 5) KaGenb 1/2 22,5 M20
Y fonyck 0,2 Mm ynpasneHus
6) Kabenb 1/2 22,5 M20
PucyHok 9.13 B3 - IP21 ynpasneHua
1) Aonyck +0,2 mm
PucyHok 9.15 C2 - IP21
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3116KTPVNECKVII7I MOHTa>x PyKOBOACTBO no NPOeKTNpoBaHnioO

9.2.3 3aTAXKa KpbIWKK nocne YBEJIOMJIEHU

MOAKNTIOHEHNA NPOBOAKN Wcnonb3oBaHne npegoxpaHutenen n/unn

aBTOMATUYECKMX BblKnloyaTenen Ha CTOPOHE NNTaHnA

Tun aBnAerca obasaTenbHbIM AnA cootsetcTeua IEC 60364
kopnyca 1P20 IP21 IP55 IP66 (CE) n NEC 2009 (UL), cm. 2nnaea 9.3.1.4 Coomeemcmeue
Al * - - - mexHuyeckum ycnosuam UL.
A2 * * - -
A - - _ ' YBEJIOMJIEHU
A4/A5 - - 2 2
B1 _ * 22 22 Bbiwe 480 B (3¢¢.)
B2 _ * 22 22 OMACHOCTb NOBPEXOEHUA
83 * _ _ R MPEOBPA3OBATENA YACTOTbI C
B4 * - - - YCTAHOBJIEHHbIM OUIbTPOM BY-NMOMEX
1 - * 2,2 2,2 Mpu ycTaHOBKe B CXeMe C 3a3eMJIEHHON BETBbIO
2 B * 2.2 22 TpeyronbHuUKa unm B uenu Tuna IT (rpe TpaHcpopmaTopbI
P 3 R R R M30/IMPOBaHbl OT 3a3eMJieHuns, a noTpebuTeny
ca 3 - - - 3a3emiieHbl) BXOHOE HamnpsKeHne ceTu B AnanasoHe
* = Her BONTOB ANA 3aTArMBaHNA 380-500 B (T4, T5) He gonHo npeBbiwaTtb 480 B (3¢¢.)
~ = He cyujectsyer MeXAy CeTblo 1 3a3eMyieHneM.

Ta6nuua 9.2 3aTaxKa KpbIWKK (H-m) [nAa HeKOTOPbIX KOPMNYCOB YCTaHOBKa MPOW3BOANTCA MO-
LpYyromMy, ecnv B 3aBOACKY0 KoHbUrypauumo
9.3 I'Iop,Kmoqume cetn npeobpa3oBaTtens YacToTbl BXOAMT BbIK/lOYaTelb MUTAHUA

oT ceTu. PaznnyHble CUeHapun NpounnioCTpupPOBaHbl HXE.
ObszaTenbHO 3a3emnute nogknyeHne cetn nNnTaHmAa C

nomoLLbio KieMMbl 95 npeobpasoBaTens YyacToTbl, CM. MoaknioueHme cetn ana kopnycos A1, A2 n A3:
. :

enasa 9.1.1 3azemnerue. YBEJIOMJIEHU

Bunka pa3bema nNUTaHUA NOAXOAUT ANA
npeo6pasoBaTtenei YaCcTOTbl MOLHOCTbIO A0 7,5 KBT.

B cootBetctBMK co ctaHpapTtom EN 50178, 3asemnaowmn
Kabenb JOJKEH NMETb MOMEepPeYHoe CeYyeHre He MeHee
10 MM’ Ui HeobXoaMMO MCMONb30BaTh [Ba NPOBOAA,

paccuUnTaHHbIX Ha HOMUHANbHBIN TOK NMUTAHUA Y 1. YcraHosuTe fABa BMHTA Ha pa3BA3blBaloLLen
NOAKMIOUEHHbIX Pa3AENbHO. NaHesnu, 3afBrHbTE €e Ha MECTO U 3aTAHUTE
Mcnonb3ynte HesKpaHUPOBaHHbIN Kabenb. BUHTDI.

2. Y6eautecb, 4To NpeobpasoBaTesnb YacToTbl

3a3emneH Hagnexawym obpasom. Mogknounte
3a3emnieHne (knemma 95). Micnonb3yinTe BUHT 13

3 Phase nakeTa C KOMMNIEKTOM I'IpVIHap,HE)KHOCTeIh.

130BA026.10

power Z; E:i 3. BcTaBbTe coeguHuTenn ¢ KoHtaktamm 91 (L1),
input 92 (L2), 93 (L3) 13 nakeTa C KOMMIEKTOM
T %33 nNpUHagnNexHocTen B Knemmbl ¢ Hagnucbio MAINS
— 95 PE @ (ceTb) B HMXKHEN YacTy npeobpasoBaTen

4acToThbl.

PucyHok 9.16 MopknioueHne cetn 4. Mopkniounte ceTeBble NPOBOAA K BUNKE CETEBOrO
pa3bema.

5. 3akpenuTe Kabenu ¢ NOMOLLbIO MPUSIOMKEHHbIX
KpeneXHbIX CKoO.
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oLegzvaoel

TAVIIY

L AV13d

0L'19¢vaoeL

PucyHok 9.19 MoHTaX ceTeBOro pasbema u 3aTaKka

npoesogos

ol'vy9zvdoel

PucyHok 9.17 OnopHasa naHenb

0lL'zocvaoel

PucyHok 9.20 3aTsaxKa CKoGbl KpenieHus

PucyHok 9.18 3ataxka Kabena 3azemneHunsn
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CeteBoil pa3bem, kopnyca A4/A5

130BT332.10

(=}
=
el
)
m
[aa]
=}
2]

PucyHok 9.21 MopknioueHne K NUTalOLWEN ceTn N 3a3eMJIEHUNI0

6e3 ncnonb3oBaHus pa3begunHuTena

130BT335.10

=
@
F-f
S —
130BA725.10

PucyHok 9.22 MopknioyeHne K nuTalowein cetv 1 3aseM/IeHNIo

C ncnonb3oBaHMem pasbeauHuTena

MNpu ncnonb3oBaHun pasbeauHuTens (Kopnyca A4/A5)
3alUUTHOE 3a3eMJieHMe JOJIXKHO YCTaHaBNMBaTbCA C JIeBOW
CTOPOHbI NpeobpazoBaTesnsi YacToThbl.

PucyHok 9.24 MopknioueHne ceTn nutaHusA, kopnyc B3
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130BA389.10 E

130BA714.10

PucyHok 9.25 MopknioueHne ceTu nuTaHua, Kopnyc B4

~__

PucyHok 9.26 MoaknioueHne cetn nutaHna, kopnyca C1 n C2
(IP21/NEMA Tun 1 n IP55/66/NEMA Tun 12)
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130BA718.10

PucyHok 9.27 MopknioueHne cetn nutaHua, kopnyca C3 (IP20)

130BA719.10

PucyHok 9.28 MopknioueHne cetm nutaHua, Kopnyca C4 (IP20)

9.3.1 lNpegoxpaHuTenn u aBTomaTuyeckme
BblK/tOYaTeNn

9.3.1.1 lpepoxpaHntenun

OnA 3aWwmTbl Ha Clyyalt NMONOMKM KOMMOHEHTa BHYTPY
npeobpa3oBaTtens YacToTbl (NepBas HENCNPABHOCTb)
peKoMeHAYeTCA MCMOoNb30BaTb NPeAoXPaHUTENN 1/Unn
aBTOMaTMYeCcKne BbIK/oYaTeNM CO CTOPOHbI MUTAHKA.

YBE/IOMJIEHU.

Wcnonb3oBaHne npegoxpaHutenen n/unn
ABTOMaTUYeCKNX BblKnloyaTeneil Ha CTOPOHe NUTaHUA
AaBnAeTcA ob6A3aTenbHbiM ana cootsetcTBuA IEC 60364
(CE) n NEC 2009 (UL).

3awmTa napannenbHbIX Lenen

YT06bl 3aWNTUTL YCTAHOBKY OT MeperpysKku no ToKy 1
noxapa, BCce napannesibHble Lenn B YyCTaHOBKE,
KOMMYTaLMOHHblE YCTPOWCTBA, MalVHbl U T. Ai. AOMKHbI
MMeTb 3alUTy OT KOPOTKOrO 3aMblKaHWA U Neperpysku rno
TOKY B COOTBETCTBUMN C FOCYAapPCTBEHHbIMKU/
MeXAyHapOoAHbIMU NpaBUIaMn.

YBEIOMJIEHU

MpepcraBneHHble peKOMeHAALMN He OXBaTbIBalOT 3alnTy
napannenbHbix uenen no UL.

3awuMTa OT KOPOTKOrO 3aMblKaHus

OnAa 3awmTbl 06CNyKMBAIOLLErO NepcoHana 1 NMyLLecTsa B
cslyyae NnosioMK/ KOMMOHEHTa B NpeobpasoBaTesie YyacToTbl
KomnaHua Danfoss pekomeHAyeT NPUMeHATb yKa3aHHble
HXKe npefoxpaHUTen/aBToMmaTMyeckme BblKloYaTenu.

9.3.1.2 PekomeHaauumn

B Tabnuuax B 2naea 9.3.1 lpedoxpaHumenu u
asmomamuyeckue 8blK/Ilo4Yamesu NPUBEAEH CMUCOK
peKoMeHAyeMbIX HOMUHaIbHbIX TOKOB. [nA MOLHOCTe OT
ManbIX O CPefHNX PEKOMEHAYIOTCA NMpeAoXpaHuTeny Tina
gG. na 60onbwrx MOWHOCTEN PEKOMEHAYIOTCSA
npegoxpaHuTtenn tuna ak. B KauectBe aBTOMaTMyecknx
BblK/louaTenen pekoMeHayeTCa NCnonb3oBaTb
aBTOMaTMyeckue Bbliknovatenu Moeller. pyrue Tunbl
aBTOMaTMYECKMX BblK/loyaTenein MoryT Ncnonb3oBaTbCs,
Mpwv YCNOBWM, YTO OHWN OFPaHMYKBAIOT SHEPT Mo,
rnopasaemMyio B npeobpasoBaTenb 4acToTbl, B Npefenax
paBHbIX UM MeHbLUMX, Yem Tunbl Moeller.

Ecnn npepgoxpaHutenn/aBToMatnyeckne BbiknovaTenu
BbIGMPAIOTCA B COOTBETCTBUM C peKoMeHAaunamMu,
BO3MO>KHble NOBpeXaeHusA npeobpasoBaTtena YacToTbl
OrpaHNYNBAIOTCA B OCHOBHOM MOBPEXAEHUAMYN BHYTPU
6noka.

JononHuTenbHyo nHpopmaymio cm. B lpumeyaHuu o
npedoxpaHuMesnax U asmomMamuyeckux eblKao4Yamernsx,
MN9OT.
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9.3.1.3 CootBetcTBMe TpeboBaHuam EC

MnaBKue NpenoxpaHnNTeNn 1 aBTOMATUYECKME BbIK/TIOUATENN AOMKHbI COOTBETCTBOBATb TpebosaHuam IEC 60364. KomnaHusa
Danfoss pekomeHZyeT MCNoNb30BaTb NepeuncyieHHble HIKEe YCTPOCTBA.

YKazaHHble HuXKe NpefoXpaHuUTen MOryT UCMOMb30BaTbCA B CXeMe, CMOCO6HON BblfaBaTh 3bdeKkTMBHbIN Tok 100 000 A
(cummeTprYHbIN) Npy HanpsxkeHun 240, 500, 600 nnn 690 B B 3aBUCMMOCT OT HOMMHANIBHOTO HaMNPAXEHWA
npeobpasosartens yacTtoTbl. [py ncnonb3oBaHMM NPaBUNbHBLIX NPEAOXPaHMTENEN HOMUHASMIbHBIA TOK KOPOTKOrO 3aMblKaHWsA
(SCCR) npeobpazoBaTena yactoTbl coctasnseT 100 000 A (3¢d.).

Huxe nepeuncneHbl COBMeCTMMblE NpPeAoXpaHUTeni, oTBevatowme TpebosaHmam UL:
. MNpepoxpanunTtenn UL248-4 knacca CC

. MNpepoxpaHutenn UL248-8 knacca J
. MpepoxpaHnTtenn UL248-12 knacca R (RKT)
. MNpepoxpanutenn UL248-15 knacca T

Bbinn NpPOoTeCTUPOBaHbl NpeaoXpaHUTeNnn cnegyrowmx TMmnos 1 HOMMHANOB.

Kopnyc | MowHocTb [KBT] PekomeHgyembIin PekomeHayembin PekomeHpyembIin Makc. ypoBeHb
HOMUVHan NpeaoxpaHUTeNns | Makc. TOK npeaoxpaHuTens aBTOMaTMYeCKUi 3alMTHOrO
BbIK/lOYaTeNb oTKnouyeHus [A]
Moeller
Al 0.25-1.5 gG-10 gG-25 PKZMO-10 10
A2 0.25-2.2 gG-10 (0,25-1,5) gG-25 PKZMO-16 16
g9G-16 (2,2)
A3 3.0-3.7 g9G-16 (3) 9G-32 PKZMO0-25 25
9G-20 (3,7)
A4 0.25-2.2 gG-10 (0,25-1,5) 9G-32 PKZMO0-25 25
9G-16 (2,2)
A5 0.25-3.7 gG-10 (0,25-1,5) 9G-32 PKZM0-25 25
9G-16 (2,2-3)
9G-20 (3,7)
B1 5.5-7.5 gG-25 (5,5) 9G-80 PKZM4-63 63
9G-32 (7,5)
B2 1 9gG-50 gG-100 NZMB1-A100 100
B3 55 gG-25 gG-63 PKZM4-50 50
B4 7,5-15 9G-32 (7,5) gG-125 NZMB1-A100 100
gG-50 (11)
gG-63 (15)
c1 15-22 gG-63 (15) gG-160 (15-18,5) NZMB2-A200 160
9G-80 (18,5) aR-160 (22)
gG-100 (22)
2 30-37 aR-160 (30) aR-200 (30) NZMB2-A250 250
aR-200 (37) aR-250 (37)
a 18,5-22 9G-80 (18,5) gG-150 (18,5) NZMB2-A200 150
aR-125 (22) aR-160 (22)
c4 30-37 aR-160 (30) aR-200 (30) NZMB2-A250 250
aR-200 (37) aR-250 (37)

Tabnnua 9.3 200-240 B, Tunbl Kopnycos A, B n C
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Kopnyc | MowHoctb [KBT] PekomeHayembin PekomeHpyembIin PekomeHpyembiin Makc. ypoBeHb
HOMUWHan npefoxpaHUTena | Makc. TOK NpegoxpaHnTens aBTOMaTNYeCcKuUin 3alMTHOrO
Bbiknlovyatenb Moeller oTknioyeHusa [A]
Al 0.37-1.5 gG-10 gG-25 PKZMO-10 10
A2 0.37-4.0 gG-10 (0,37-3) gG-25 PKZMO-16 16
9G-16 (4)
A3 5.5-7.5 gG-16 9G-32 PKZMO0-25 25
A4 0,37-4 gG-10 (0,37-3) 9G-32 PKZMO0-25 25
9G-16 (4)
A5 0.37-75 gG-10 (0,37-3) gG-32 PKZMO0-25 25
gG-16 (4-7,5)
B1 11-15 gG-40 gG-80 PKZM4-63 63
B2 18,5-22 gG-50 (18,5) gG-100 NZMB1-A100 100
gG-63 (22)
B3 11-15 gG-40 gG-63 PKZM4-50 50
B4 18,5-30 gG-50 (18,5) gG-125 NZMB1-A100 100
gG-63 (22)
gG-80 (30)
1 30-45 gG-80 (30) gG-160 NZMB2-A200 160
gG-100 (37)
gG-160 (45)
c2 55-75 aR-200 (55) aR-250 NZMB2-A250 250
aR-250 (75)
a 37-45 gG-100 (37) gG-150 (37) NZMB2-A200 150
gG-160 (45) gG-160 (45)
Cc4 55-75 aR-200 (55) aR-250 NZMB2-A250 250
aR-250 (75)

Ta6bnuua 9.4 380-500 B, Tmnbl kopnycoB A, B n C
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Kopnyc | MowHocTb [KBT] PekomeHayembii PekomeHayembiii PekomeHpyembIn Makc. ypoBeHb
HOMMWHan npefoxpaHUTena | Makc. TOK NpeaoxpaHuTens aBTOMaTNYeCKMnin 3alMTHOrO
BbIK/lloYaTeNnb oTKnoveHna [A]
Moeller

A2 0-75-4,0 gG-10 9G-25 PKZMO-16 16

A3 5.5-7.5 gG-10 (5,5) 9G-32 PKZMO0-25 25
9G-16 (7,5)

A5 0.75-7.5 gG-10 (0,75-5,5) 9G-32 PKZMO0-25 25
9G-16 (7,5)

B1 11-18 9G-25 (11) gG-80 PKZM4-63 63
9G-32 (15)
g9G-40 (18,5)

B2 22-30 9G-50 (22) gG-100 NZMB1-A100 100
gG-63 (30)

B3 11-15 gG-25 (11) gG-63 PKZM4-50 50
gG-32 (15)

B4 18,5-30 gG-40 (18,5) gG-125 NZMB1-A100 100
gG-50 (22)
gG-63 (30)

C1 37-55 gG-63 (37) gG-160 (37-45) NZMB2-A200 160
gG-100 (45) aR-250 (55)
aR-160 (55)

c2 75 aR-200 (75) aR-250 NZMB2-A250 250

a 37-45 gG-63 (37) gG-150 NZMB2-A200 150
gG-100 (45)

Cc4 55-75 aR-160 (55) aR-250 NZMB2-A250 250
aR-200 (75)

Ta6bnuua 9.5 525-600 B, Tunbl Kopnycos A, B n C

Kopnyc | MowHocTb [KBT] PekomeHpayembiii PekomeHpyembiin PekomeHpyembiin Makc. ypoBeHb
HOMWHan NpefoxXpaHUTeNsa | Makc. TOK NpeAoxXpaHuTens aBTOMaTM4eCKuin 3aLUTHOrO
BblK/lovaTenb oTKnoyeHns [A]
Moeller
A3 1,1 gG-6 gG-25 PKZMO-16 16

1,5 gG-6 gG-25
2,2 gG-6 gG-25
3 gG-10 gG-25
4 gG-10 gG-25
55 gG-16 gG-25
7,5 gG-16 gG-25

B2/B4 1 9G-25 (11) gG-63 - -
15 gG-32 (15)
18 gG-32 (18)
22 gG-40 (22)

B4/C2 30 9G-63 (30) gG-80 (30) - -

C2/C3 37 9G-63 (37) gG-100 (37)
45 gG-80 (45) gG-125 (45)

c2 55 gG-100 (55) gG-160 (55-75)

75 gG-125 (75)

Ta6bnuua 9.6 525-690 B, Tunbl Kopnycos A, B n C

MG33BF50
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9.3.1.4 CooTBeTcTBME TEXHUYECKMM ycnoBuam UL

YKasaHHble HKe NpefoXPaHuTeNn MOTryT MCMOMb30BaTbCA B CXEME, CMOCOGHON BbiaBaTb 3ddeKkTrBHbIN Tok 100 000 A
(CMMMeTpUYUHBIN) Npn HanpsXeHun 240, 500 nnn 600 B B 3aBUCMMOCTM OT HOMUHANILHOTO HaMNpPsKeHWA npeobpasoBaTens
yactoThbl. Mpy ncnonb3oBaHWM NPaBUIIbHBIX MPEAOXPAHMTENEN HOMUHANBHBIN 3$GEKTVBHbIN TOK KOPOTKOrO 3aMblKaHWs
(SCCR) npeobpasoBaTensa YactoTbl coctaBnset 100 000 A.

MnaBkKue NpefoxpaHnNTeNn 1 aBTOMaTUYECKME BbIK/IOYATENN AOMKHbI COOTBETCTBOBATb TpeboBaHnam NEC 2009. KomnaHua
Danfoss pekomeHayeT MCNONb30BaTb NepeuncyieHHble HUKe NpefoXpaHuTenu.

PekomeHAyeMbIil MaKc. TOK NpeaoxpaHuTens
MowHocTb Bussmann Bussmann Bussmann Bussmann Bussmann Bussmann
[kBT] Tun RK1Y Tun J Tun T Tun CC Tun CC Tun CC
0.25-0.37 KTN-R-05 JKS-05 JIN-05 FNQ-R-5 KTK-R-5 LP-CC-5
0.55-1.1 KTN-R-10 JKS-10 JIN-10 FNQ-R-10 KTK-R-10 LP-CC-10
1,5 KTN-R-15 JKS-15 JIN-15 FNQ-R-15 KTK-R-15 LP-CC-15
2,2 KTN-R-20 JKS-20 JIN-20 FNQ-R-20 KTK-R-20 LP-CC-20
30 KTN-R-25 JKS-25 JIN-25 FNQ-R-25 KTK-R-25 LP-CC-25
3,7 KTN-R-30 JKS-30 JIN-30 FNQ-R-30 KTK-R-30 LP-CC-30
55 KTN-R-50 KS-50 JIN-50 - - -
7,5 KTN-R-60 JKS-60 JIN-60 - - -
1 KTN-R-80 JKS-80 JIN-80 - - -
15-18,5 KTN-R-125 JKS-125 JIN-125 - - -
22 KTN-R-150 JKS-150 JIN-150 - - -
30 KTN-R-200 JKS-200 JIN-200 - - -
37 KTN-R-250 JKS-250 JIN-250 - - -

Ta6bnuua 9.7 200-240 B, Tunbl Kopnycos A, B n C

PeKOMeHAyeMbII?I MaKC. TOK npegoxpaHutTena

MowHocTb SIBA Littel fuse Ferraz- Ferraz-
[kBT] Tun RK1 Tun RK1 Shawmut Shawmut
Tun CC Tun RK13

0.25-0.37 5017906-005 KLN-R-05 ATM-R-05 A2K-05-R
0.55-1.1 5017906-010 KLN-R-10 ATM-R-10 A2K-10-R
1,5 5017906-016 KLN-R-15 ATM-R-15 A2K-15-R
2,2 5017906-020 KLN-R-20 ATM-R-20 A2K-20-R
3,0 5017906-025 KLN-R-25 ATM-R-25 A2K-25-R
3,7 5012406-032 KLN-R-30 ATM-R-30 A2K-30-R
5.5 5014006-050 KLN-R-50 - A2K-50-R
7.5 5014006-063 KLN-R-60 - A2K-60-R
11 5014006-080 KLN-R-80 - A2K-80-R
15-18,5 2028220-125 KLN-R-125 - A2K-125-R
22 2028220-150 KLN-R-150 - A2K-150-R
30 2028220-200 KLN-R-200 - A2K-200-R
37 2028220-250 KLN-R-250 - A2K-250-R

Ta6bnnua 9.8 200-240 B, Tunbl kopnycos A, B n C
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PekomeHAayemblii MaKc. TOK NpefoxpaHuTens

MouwHocTb Bussmann Littel fuse Ferraz- Ferraz-

[kBT] Tun JFHR2? JFHR2 Shawmut Shawmut J
JFHR2Y

0.25-0.37 FWX-5 - - HSJ-6

0.55-1.1 FWX-10 - - HSJ-10

1,5 FWX-15 - - HSJ-15

2,2 FWX-20 - - HSJ-20

3,0 FWX-25 - - HSJ-25

3,7 FWX-30 - - HSJ-30

5.5 FWX-50 - - HSJ-50

7,5 FWX-60 - - HSJ-60

1 FWX-80 - - HSJ-80

15-18,5 FWX-125 - - HSJ-125

22 FWX-150 L25S-150 A25X-150 HSJ-150

30 FWX-200 L25S-200 A25X-200 HSJ-200

37 FWX-250 L255-250 A25X-250 HSJ-250

Ta6bnnua 9.9 200-240 B, Tunbl kopnycos A, B n C

") ina npeobpazosameneli yacmomel Ha 240 B emecmo nnaskux npedoxpaHumeneti KTN MOXHO npumeHsme nadexkue

npedoxpanumernu KTS npousgodocmea Bussmann.

2 ins npeobpasosamereti yacmomel Ha 240 B emecmo nnaskux npedoxpaHumeneti FWX MOXHO npumeHsSimb nadekue

npedoxpaHumenu FWH npousgodcmea Bussmann.

3) ina npeobpasosameneti yacmomel Ha 240 B emecmo nnaskux npedoxpaHumeneti A2KR MOXHO npumeHsmb nnaskue
npedoxpaHumenu A6KR npoussodcmea FERRAZ SHAWMUT.

4 Ina npeobpasosamerneli yacmomsl Ha 240 B emecmo nnaskux npedoxpaHumeneti A25X MOXHO npumMeHsmMb nnaskue
npedoxpaHumenu A50X npouzgodcmea FERRAZ SHAWMUT.

PekomeHAyeMbIil MaKc. TOK NpeaoxpaHuTens

MowHocTb Bussmann Bussmann Bussmann Bussmann Bussmann Bussmann
[kBT] Tun RK1 Tun J Tun T Tun CC Tun CC Tun CC
0,37-1,1 KTS-R-6 JKS-6 JJs-6 FNQ-R-6 KTK-R-6 LP-CC-6
1.5-2.2 KTS-R-10 JKS-10 JJS-10 FNQ-R-10 KTK-R-10 LP-CC-10
3 KTS-R-15 JKS-15 JJS-15 FNQ-R-15 KTK-R-15 LP-CC-15
4 KTS-R-20 JKS-20 JJS-20 FNQ-R-20 KTK-R-20 LP-CC-20
55 KTS-R-25 JKS-25 JJS-25 FNQ-R-25 KTK-R-25 LP-CC-25
7,5 KTS-R-30 JKS-30 JJS-30 FNQ-R-30 KTK-R-30 LP-CC-30
11 KTS-R-40 JKS-40 JJS-40 - - -
15 KTS-R-50 JKS-50 JJS-50 - - -
18 KTS-R-60 JKS-60 JJS-60 - - -
22 KTS-R-80 JKS-80 JJS-80 - - -
30 KTS-R-100 JKS-100 JJS-100 - - -
37 KTS-R-125 JKS-125 JJS-125 - - -
45 KTS-R-150 JKS-150 1JS-150 - - -
55 KTS-R-200 JKS-200 1JS-200 - - -
75 KTS-R-250 JKS-250 1JS-250 - - -

Tabnuua 9.10 380-500 B, Tunbl kKopnycos A, B n C
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Danfits

DNEeKTPNUYECKUN MOHTaX

PyKOBOACTBO Nno NPOeKTNpoBaHUIO

PeKOMeH,qyeMbll‘/'l MaKC. TOK npeaoxpaHutens

MouwHocTb SIBA Littel fuse Ferraz- Ferraz-
[kBT] Tun RK1 Tun RK1 Shawmut Shawmut
Tun CC Tun RK1
0,37-1,1 5017906-006 KLS-R-6 ATM-R-6 A6K-6-R
1.5-2.2 5017906-010 KLS-R-10 ATM-R-10 A6K-10-R
3 5017906-016 KLS-R-15 ATM-R-15 A6K-15-R
4 5017906-020 KLS-R-20 ATM-R-20 A6K-20-R
5.5 5017906-025 KLS-R-25 ATM-R-25 A6K-25-R
7,5 5012406-032 KLS-R-30 ATM-R-30 A6K-30-R
11 5014006-040 KLS-R-40 - A6K-40-R
15 5014006-050 KLS-R-50 - A6K-50-R
18 5014006-063 KLS-R-60 - A6K-60-R
22 2028220-100 KLS-R-80 - A6K-80-R
30 2028220-125 KLS-R-100 - A6K-100-R
37 2028220-125 KLS-R-125 - A6K-125-R
45 2028220-160 KLS-R-150 - A6K-150-R
55 2028220-200 KLS-R-200 - A6K-200-R
75 2028220-250 KLS-R-250 - A6K-250-R
Ta6nnua 9.11 380-500 B, Tunbl KopnycoB A, B u C
PekomeHayeMblil MaKc. TOK NpepoxpaHuTens
MowHocTb Bussmann Ferraz- Ferraz-Shawmut Littel fuse
[KBT] JFHR2 Shawmut J JFHR2V JFHR2
0,37-1,1 FWH-6 HSJ-6 - -
1.5-2.2 FWH-10 HSJ-10 - -
3 FWH-15 HSJ-15 - -
4 FWH-20 HSJ-20 - -
55 FWH-25 HSJ-25 - -
7,5 FWH-30 HSJ-30 - -
1 FWH-40 HSJ-40 - -
15 FWH-50 HSJ-50 - -
18 FWH-60 HSJ-60 - -
22 FWH-80 HSJ-80 - -
30 FWH-100 HSJ-100 - -
37 FWH-125 HSJ-125 - -
45 FWH-150 HSJ-150 - -
55 FWH-200 HSJ-200 A50-P-225 L50-S-225
75 FWH-250 HSJ-250 A50-P-250 L50-S-250

Tabnnua 9.12 380-500 B, Tunbl kKopnycos A, B n C

") Mnaskue npedoxparumenu A50QS npouzsodcmea Ferraz-Shawmut MOXHO npumeHaMs mecmo npedoxpaHumeneti A50P.
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Danfits

DNEeKTPNUYECKUN MOHTaX

PyKOBOACTBO Nno NPOeKTNpoBaHUIO

PeKOMeH,qyeMbll‘/'l MaKC. TOK npeaoxpaHutens

MowHocTb Bussmann Bussmann Bussmann Bussmann Bussmann Bussmann
[kBT] Tun RK1 Tun J Tun T Tun CC Tun CC Tun CC
0.75-1.1 KTS-R-5 JKS-5 JJs-6 FNQ-R-5 KTK-R-5 LP-CC-5
1.5-2.2 KTS-R-10 JKS-10 JJS-10 FNQ-R-10 KTK-R-10 LP-CC-10
3 KTS-R15 JKS-15 JJS-15 FNQ-R-15 KTK-R-15 LP-CC-15
4 KTS-R20 JKS-20 JJS-20 FNQ-R-20 KTK-R-20 LP-CC-20
55 KTS-R-25 JKS-25 JJS-25 FNQ-R-25 KTK-R-25 LP-CC-25
7,5 KTS-R-30 JKS-30 JJS-30 FNQ-R-30 KTK-R-30 LP-CC-30
1 KTS-R-35 JKS-35 JJS-35 - - -
15 KTS-R-45 JKS-45 JJS-45 - - -
18 KTS-R-50 JKS-50 JJS-50 - - -
22 KTS-R-60 JKS-60 JJS-60 - - -
30 KTS-R-80 JKS-80 JJS-80 - - -
37 KTS-R-100 JKS-100 JJS-100 - - -
45 KTS-R-125 JKS-125 JJS-125 - - -
55 KTS-R-150 JKS-150 JJS-150 - - -
75 KTS-R-175 JKS-175 JJS-175 - - -
Ta6bnnua 9.13 525-600 B, Tunbl Kopnycos A, B u C
PekomeHayembIi MaKc. TOK NpefoxpaHuTens
MouwHocTb SIBA Littel fuse Ferraz- Ferraz-
[kBT] Tun RK1 Tun RK1 Shawmut Shawmut J
Tun RK1
0.75-1.1 5017906-005 KLS-R-005 A6K-5-R HSJ-6
1.5-2.2 5017906-010 KLS-R-010 A6K-10-R HSJ-10
3 5017906-016 KLS-R-015 A6K-15-R HSJ-15
4 5017906-020 KLS-R-020 A6K-20-R HSJ-20
55 5017906-025 KLS-R-025 A6K-25-R HSJ-25
7,5 5017906-030 KLS-R-030 A6K-30-R HSJ-30
1 5014006-040 KLS-R-035 A6K-35-R HSJ-35
15 5014006-050 KLS-R-045 A6K-45-R HSJ-45
18 5014006-050 KLS-R-050 A6K-50-R HSJ-50
22 5014006-063 KLS-R-060 A6K-60-R HSJ-60
30 5014006-080 KLS-R-075 A6K-80-R HSJ-80
37 5014006-100 KLS-R-100 A6K-100-R HSJ-100
45 2028220-125 KLS-R-125 A6K-125-R HSJ-125
55 2028220-150 KLS-R-150 A6K-150-R HSJ-150
75 2028220-200 KLS-R-175 A6K-175-R HSJ-175

Tabnuua 9.14 525-600 B, Tunbl Kopnycos A, B n C
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Danfits

DNEeKTPNUYECKUN MOHTaX

PyKOBOACTBO Nno NPOeKTNpoBaHUIO

PekoMeHayemblil MaKC. TOK NpeaoxpaHuTens
MowHocTb Bussmann Bussmann Bussmann Bussmann Bussmann Bussmann
[kBT] Tun RK1 Tun J Tun T Tun CC Tun CC Tun CC
1,1 KTS-R-5 JKS-5 JJs-6 FNQ-R-5 KTK-R-5 LP-CC-5
1.5-2.2 KTS-R-10 JKS-10 JJS-10 FNQ-R-10 KTK-R-10 LP-CC-10
3 KTS-R15 JKS-15 JJS-15 FNQ-R-15 KTK-R-15 LP-CC-15
4 KTS-R20 JKS-20 JJS-20 FNQ-R-20 KTK-R-20 LP-CC-20
55 KTS-R-25 JKS-25 JJS-25 FNQ-R-25 KTK-R-25 LP-CC-25
7,5 KTS-R-30 JKS-30 JJS-30 FNQ-R-30 KTK-R-30 LP-CC-30
1 KTS-R-35 JKS-35 JJS-35 - - -
15 KTS-R-45 JKS-45 JJS-45 - - -
18 KTS-R-50 JKS-50 JJS-50 - - -
22 KTS-R-60 JKS-60 JJS-60 - - -
30 KTS-R-80 JKS-80 JJS-80 - - -
37 KTS-R-100 JKS-100 JJS-100 - - -
45 KTS-R-125 JKS-125 JJS-125 - - -
55 KTS-R-150 JKS-150 JJS-150 - - -
75 KTS-R-175 JKS-175 JJS-175 - - -
Ta6bnuua 9.15 525-690 B, Tunbl KopnycoB A, B u C
PekomeHayeMbIli MaKc. TOK npefoxpaHuTens
Maxc. ) Ferraz- Ferraz-
MotwsocTs TOK Bussmann | Bussmann Bussmann SIBA LittelFuse Shawmut Shawmut
npepo E52273 E4273 E4273 E180276 E81895
KBTI | paw- | RK1/JDDZ | JDDZ T/JDDZ RK1/JDDZ Rk1ppz | F183267/E2137 E2137
RK1/JDDZ J/HS)
nTens
1 30 A KTS-R-30 JKS-30 JKJS-30 5017906-030 KLS-R-030 A6K-30-R HST-30
15-18,5 45 A KTS-R-45 JKS-45 JJS-45 5014006-050 KLS-R-045 A6K-45-R HST-45
22 60 A KTS-R-60 JKS-60 JJS-60 5014006-063 KLS-R-060 A6K-60-R HST-60
30 80 A KTS-R-80 JKS-80 JJS-80 5014006-080 KLS-R-075 A6K-80-R HST-80
37 90 A KTS-R-90 JKS-90 JJS-90 5014006-100 KLS-R-090 A6K-90-R HST-90
45 100 A | KTS-R-100 JKS-100 JJS-100 5014006-100 KLS-R-100 A6K-100-R HST-100
55 125 A | KTS-R-125 JKS-125 JJS-125 2028220-125 KLS-150 A6K-125-R HST-125
75 150 A | KTS-R-150 JKS-150 JJS-150 2028220-150 KLS-175 A6K-150-R HST-150

Ta6bnnua 9.16 525-690 B, Tunbl Kopnycos B n C

9.4 [lopkntoueHwe gBUraTens

ABHNMAHUE!

NMHOYUNPOBAHHOE HATPAMEHUE
NHayuupoBaHHOe HanpsKeHne OT BbIXOAHbIX Kabenel ABurateneil, MPosoXKeHHbIX PAAOM APYr C APYrOM, MOXeT
3apAaMTb KOHAEHCaTopbl 060pYAOBaHUA AaXe NPy BbIKIIOYEHHOM U U30NIMPOBaHHOM 06opyaoBaHun. Heco6niogeHue
Tpe6oBaHUI K pasfenbHOIl NPoKNagKe BbIXOAHbIX Kabenen aBuratens MoXeT NPUBECTU K NIeTalbHOMY UCXoZdy vunu

cepbe3HbIM TPpaBMaM.

. MpoknagbiBaiiTe BbIXOAHbIe Kabenu ABUraTens oTAenbHO UK.

. I/ICI'IOJ1b3yI7ITe SKpaHnpoBaHHbIe Kabenwu.
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Danfits

DNEeKTPNUYECKUN MOHTaX

PyKOBOACTBO no NPOeKTNpoBaHnioO

MoaknioueHne gBuratens

YBELIOMJIEHU

Ana cooTBeTCTBUA TPe6OBaHNAM NO 3almuTe OT
3NeKTPOMarHuTHoro usnyuyenna n SMC Heobxogumo
MCnosib3oBaTb dKpaHMpPOBaHHble/3alyMILEeHHble Kabenn.
MNoapo6Hee cMm. 2n1asa 5.2.1 Pesynemamel ucneimasuii
AMC v PucyHok 3.3.

Cm. 2nasa 6.2 O6ujue mexHu4eckue mpe6ogaHus ans
MPaBWIbHOrO ONpeaeNieHna PasmepoB NonepeyHoro
ceyeHus 1 AnnHbI Kabens asuraTens.

Ne 96|97 |98 | 99

U| V | W] PE" |HanpsxeHue geurartens, 0-100 %

HanpsKeHNsa ceTu.
3 npoBofa OT ABuraTens

Ut | vt (wi CoeanHeHne No cxeme
PE" | TpeyronbHuka
W2 U2 | V2 6 NpoBOAOB OT ABUraTens
U1l | V1 [w1] PEY [CoeanHerne no cxeme 3Be3pbr: U2,

V2, W2
Knemmbl U2, V2 1 W2 gonxHbl
COEAUHATLCA OTAENbHO.

Ta6bnuua 9.17 OnucaHve Knemm

") ModkntoyeHue 3auUMmHO20 3a3emsIeHus

Motor Motor <
U2 v, w, U, v, w, =
<
o—=—-0 @ 3 ® N
~
U, Vv, , U, Vv, W,
O O O
FC FC
96 97 98 96 97 98

Y A

PucyHok 9.29 MoaknioyeHna no cxemam «3sesfa» n

«TPeYrosibHUK»

YBEJIOMJIEHU.

Mpu ncnonb3oBaHun ABuratenein 6e3 GymaxkHom
nsonauumn $basHol 06MOTKN Unu Apyroi yCuneHHomn
n3onALMKn, NPUrogHol AnAa paboTbl OT TaKOro NCTOYHMKA

HanpAa»eHunA, Kak npe06pa3OBaTenb 4acToTbl, Ha BbiXxoae

npeo6pasoBaTena YacToTbl CieqyeT YyCTaHOBUTD
CUHYCcOMAANbHbIN GUNLTP.

KpaHupoBaHue Kabenen

M36eraiite MOHTaXa C MOMOLLbIO CKPYUEHHbIX KOHLIOB
3KpaHa (CKpYTOK). 9To cHMKaeT 3pdEKTUBHOCTb
3KPaHMPOBAHUA Ha BbICOKMUX YacToTax. Ecnm Heobxoanmo
pa3opBaThb 3KpaH ASiA MOHTaXa pasbeguHuTens unm
KOHTAKTOpa ABWratens, B AanbHelwem cinegyet
BOCCTAHOBUTb HEMPEPbIBHOCTb 3KpaHa, obecrneumnsas
MUHUMANIbHO BO3MOXHOE COMPOTMUBIIEHNE BbICOKUX YacTOT.

YBE/IOMJIEHU.

CHUMUTe M30oNALMI0 cermeHTa Kabensa gBuratens, 4to6bl
NoslyuynTb JOCTYN K 3KpaHy 3a Knemmon Kabens, U
noAKnounTe coearHeHne ¢ 3emnen K Knemme 99.

MpucoeanHnTe 3KpaH Kabens aBuraTens K pa3Ba3blBaloLein
naHenu npeobpasoBaTtena YacToTbl U K MeTanyeckomy
Kopnycy ABuratens.

Mpu nopkntoueHNn sKpaHa obecneybTe MaKCUManbHO
BO3MOXKHYIO MNIOLWaAib KOHTaKTa (MpumeHAnTe KabenbHbIi
3akMMm). Takoe coefUHeEHMNe BbINOMHAT C UCMONb30BaHMEM
MOHTa)HbIX MPUCNOCOBNEHI, BXOAALMX B KOMMIEKT
nocTaBKM NpeobpasoBaTenia YacToTbl.

Ecnn Bo3HMKaeT HEO6XOAMMOCTb pa3pe3aHna dKpaHa ana
YCTaHOBKM pa3beauHuNTENa AN pene asuratens, To
cnepyeT BOCCTAaHOBUTb €ro HenpepbiBHOCTb €
obecneyeHneM MUHMMaNIbHO BO3MOXHOFO UMMedaHca no
nepemeHHOMy TOKY.

OnvHa n ceueHne Kabenei

MpeobpasoBaTesib YacToTbl Obl UCMbITaH C Kabenem
3aflaHHOW ANVHbI U 3aAaHHOro ceyeHus. Mpu yBennyeHnn
CevyeHnA BO3pacTaeT eMKOCTb Kabena 1, crnefoBaTenbHo,
yBeNMYMBaeTCA TOK yTeuKu, No3ToMy ASIMHY Kabena
cnepyeT COOTBETCTBEHHO YMEHbLINTb. [1NA CHUXKeHWA
YPOBHA WyMa 1 TOKOB YTeuku kabenb ABuratens AomKeH
ObITb KaK MOXHO 6onee KOPOTKUM.

Yactota KOmMyTaLmm

Mpw ncnonb3oBaHMK NpeobpazoBaTeneil YacToTbl
COBMECTHO C CUHYCOMAHbIMU GuAbTpamy,
npefHasHauYeHHbIMU ANA CHUXKEHUA aKyCTUYeCKNX WyMOB
ABUraTtens, 4actota KOMMyTauMn QOMXKHa yCTaHaBAUBATbCA
B COOTBETCTBUM C UHCTPYKLMEN K CMHYCOMOHOMY GUNbTPY
B 14-01 Yacmoma kommymauyuu.
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DNeKTPUYECKN MOHTaX PyKkoBOACTBO NO NPOEKTUPOBaAHMIO
1. MpukpenuTe pa3BA3bIBalOLLYIO0 NaHeNb K HUKHEN 2
~
yacTy npeobpasoBaTesil YaCTOTbl C MOMOLLbIO B
BMHTOB 1 WAN6 U3 NakeTa C KOMMIEKTOM 2
NPUHAANEXHOCTEN. -
2. MprcoepgnHuTe Kabenb ABUraTens K KnemMmmam

96 (U), 97 (V), 98 (W).

3. MpricoegnHUTe NPOBOA K 3aXKUMY 33a3eMIeHus
(knemma 99) Ha pa3BA3blBaloLLEN NAHENN BUHTaMU
13 MaKeTa C KOMMIEKTOM NMPUHAAIEXHOCTEN.

4, BctaBbTe BUnKy ¢ knemmamm 96 (U), 97 (V), 98 (W)
(ans NpuBO~OB MOLWHOCTbIO A0 7,5 KBT) 1 Kabenb
[BuraTens B rHe3fo TepMUHaNa ¢ HaanMcbio
MOTOR (pBuraTens).

5. MpuKpennTe 3KpaHNPOBaHHLIN Kabenb K
pa3BA3bIBalOLLEN NaHeNN BUHTaMK C Wwakbammn 13
nakeTa C KOMMNEKTOM NPUHaaNeXHOCTeN.

K npeobpasoBaTtento 4acToTbl MOFYT NOAK/OYATHCA
CTaHZApTHble TpexdasHble aCUHXPOHHbIE ABMIATENN BCEX
TUNoB. Hebonblume anekTpoasurateny obbIYHO
noakoyaloT no cxeme 3sesgbl (230/400 B, Y). MowHble
ABUraTeny NoAKMoYaT Mo cxeme TPpeyrofibHuKa
(400/690 B, A). Cxema NOAKMOUYEHUA N HaNpPsXKeHNe
yKa3saHbl Ha NacnopTHOW Tabnuuke ABuratens.

o
™
™
Il
=
o
o
™

130BT302.12

PucyHok 9.32 MoaknioyeHne asuratens, kopnyca B1 n B2

PucyHok 9.30 MopknioueHne psuratens, kopnyca A1, A2 n A3
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BHEKTPM‘IECKMVI MOHTa>x PyKOBOACTBO no NPOeKTNpoBaHnioO

130BA390.11

N
S
130BA726.10

PucyHok 9.35 MoaknioueHne peuratens, kopnyca C1 n C2
(IP21/NEMA Tun 1 n IP55/66/NEMA Tun 12)

130BA740.10

o
N
~
<<
o
[=]
[2a]

PucyHok 9.36 MoaknioueHne peurartens, kopnyca C3 n C4

PucyHok 9.34 MopaknioyeHne asuratens, kopnyc B4
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DNEeKTPNUYECKUN MOHTaX

PyKOBOACTBO no NPOeKTNpoBaHnioO

9.5 3awmTa OT TOKOB YTEUKM Ha 3eMJt0

CobniopaiTe HauMOHasbHbIE N MECTHblE HOPMAaTUBDI,
OTHOCAWMECA K 3alWUTHOMY 3a3eMNieHnio 06opyA0BaHUSA C
TOKOM yTeukn > 3,5 MA.

Kabenb 3alnTHOro 3a3emneHns AO/MKEH UMEeTb ceyeHne He
meHee 10 MM® UK COCTOATb U3 ABYX OTAENbHbIX NPOBO/OE,
KaXObli TaKOro e ceyeHud, 4to 1 nposopa das.
TexHonorua npeobpasoBateneil YacToTbl NpegnonaraeT
BbICOKOYACTOTHOE MepEeKIoYeHrEe NPN BbICOKON MOLLHOCTH.
Mpy 3TOM reHepupyOTCA TOKM yTeUKN B MPOBOAAX
3a3emsieHunA.

ToK yTeuku Ha 3emslio0 3aBUCUT OT KOHOUIypaLmn CUCTEMbI,
B TOM 4ucne ot Hanuyma ¢punbTpoB BY-nomex, AnuvHebl
Kabenei gBuraTens, sKpaHMpPOBaHHbIX Kabenen aBuratens
N MOLLHOCTK Npeobpa3oBaTens YacToTbl.

Leakage current

130BB955.12

b

-

Motor cable length

PucyHok 9.37 BnuaHue pnvHbl Kabens asuratensa u
TUNopasmepa No MOLHOCTU Ha TOK yTeuku. Tunopasmep no
MoLWHOCTM a > Tunopasmep no mowHoctTu b

ToK yTeuKkmn 3aBUCUT TaKKe OT JIMHENHbIX NCKaXKeHUN.

Leakage current

130BB956.12

[ THVD=0%

[ THVD=5%

PucyHoK 9.38 BnivAHMe NCKaXXeHNA B LieNN Ha TOK yTeukun

B cootBetctBUM co cTaHgapTom EN/IEC61800-5-1 (ctaHpapT
no cucTemMam CUIOBOrO MpPuBOAaA) cnefyeT cobnogaTtbh
0COb6YI0 OCTOPOXKHOCTb B TOM Cilyyae, eciin TOK YTeUKun
npesbiwaeT 3,5 MA. 3a3emneHne cnegyeT yCUNUTb OQHUM
u3 cregylowmx cnocobos.

. CeyveHnie npoBoAa 3a3emsieHnA (knemma 95)
LIOJIXKHO 6bITb He MeHee 10 MMm?

. CnepyeT ncrnonb3oBaTh Ba OTAENbHbIX NPOBOAA
3a3eM/eHNs COOTBETCTBYIOLMX HOpMaTUBaM
pa3mepos

JoononHuTenbHylo nHopmMaLuio cMm. B cTaHgapTax EN/
IEC61800-5-1 n EN50178.

Wcnonb3oBaHne AaTYNKOB OCTaTOYHOrO TOKa

Ecnn ncnonb3ylotca gatumkn octatouHoro Toka (RCD),
TaKXe M3BECTHble Kak aBTOMAaTUYeCKMe BbIKfoYaTenu ana
3aWumThbl OT yTeuek Ha 3emnio (ELCB), cobniopaiite
cnepyiowme TpeboBaHus.

. Wcnonb3ynte Tonbko RCD Tvna B, nockonbKy oHM
MOFyT OOGHapyKM1BaTb NMepPeMEeHHbIE 1 MOCTOAHHbIE
TOKM.

. Wcnonb3ynte RCD ¢ 3apaepkKoii, 4To6bl
NpefoTBPaTUTL OTKa3bl B CBA3N C NEPEXOHbIMM
TOKaMu Ha 3emio.

. Pasmepbl RCD cnepyet nog6upatb € yyeTom
KOHOUrypaumum cuctemMbl 1 YCNIOBUI OKpY»KatoLLel
cpepbl.

ToK yTeukun BKNOUYaeT HECKOJSIbKO YacTOT, MPOUCXOAALLNX
KaK OT YaCTOTbl CETEBOFO MUTAHMA, TaK U OT YacToTbl
KommyTaumn. O6HapyxeHre YacToTbl KOMMYyTaLUN 3aBUCKT
OT Tvna ncnonbsyemoro aatumka RCD.

————— RCD with low f eyt >
Leakage current 2
a
— RCD with high f o 2
]
\\
| -
N S N
50 Hz 150 Hz fow Frequency
Mains 3rd harmonics Cable

PurcyHoK 9.39 OCHOBHble NCTOYHUKIN TOKa yTeUKMN

BenuurHa Toka yTeuku, obHapyxxuBaemoro RCD, 3aBucut ot
yacToTbl cpesa B gatumke RCD.
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BHEKTPVI‘IECKVII?I MOHTa>x PyKOBOACTBO no NPOeKTNpoBaHnioO

-— o
Leakage current [mA] = ~
a 3
A 2 2
2 2
i relay1 @ I <
03K
[ ] 100 Hz
240Vac, 2A
[] 2kHz OZS S
B 100 kHz
O—_
relay2 @ —
06K
—— 240Vac, 2A
Y
—— 400Vac, 2A
Q
PucyHoK 9.40 BnuaHue 4yactoTbl OTK/AIOYEHUA faTymKa 04\ —
octatoyHoro Toka (RCD) Ha BennumnHbI pearmpoBaHua/
n3MepsAemble BeNIMYNHbI
PucyHok 9.41 Bbixoabl pene 1 n 2
9.6 [ononHuUTeNbHblie COeANHEHWA
9.6.1 Pene [N yCcTaHOBKM BbIXOAa pene CM. rpynny napameTpos 5-4*
Pene.
Pene 1
. Knemma 01: o6uwas Ne 01-02 3amMblKaH1e (HOPMasbHO Pa3OMKHYTbI)
. Knemma 02: HOpManbHO PAa30OMKHYTbI KOHTAKT, 01-03 pasmbiKaHue (HOPMabHO 3aMKHYTbIN)
240 B 04-05 3aMblKaHVe (HOPManbHO Pa3OMKHYTbI)
. Knemma 03: HOPManbHO 3aMKHYTbIA KOHTAKT, 04-06 PasMbikake (HOPMaNbHO 3aMKHyTbI)

240 B Tabnuua 9.18 OnucaHne pene

Pene 2 (He FC 301)
. Knemma 04: obuwan

. Knemma 05: HOPManbHO Pa3OMKHYTbIA KOHTaKT,
400 B

. Knemma 06: HOpManbHO 3aMKHYTbIA KOHTAKT,
240 B

Pene 1 n 2 nporpammupytotcs B 5-40 Pene ¢yHkyud,
5-41 3adepxka sknodeHus, pene N 5-42 3adepxka
8bIK/IIOYeEHUs, pese.

JononHuTenbHble BbIXOAbI pene — nyTemM MCMNosb30BaHUA
gononHuTenbHoro moayna pene MCB 105.
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130BA215.10

130BA029.12

PucyHoK 9.42 Knemmbl gna noaknoueHna pene
(kopnyca Tuna A1, A2 n A3).

PucyHok 9.44 Knemmbl gna noakniouyeHns pene

(kopnyca Tuna A5, B1 n B2).

130BA391.12

9.6.2 PasbegmHUTENU N KOHTAKTOPbI

=]
[RELAY 1]

C6opka ycTpoiicTBa co cTeneHbio 3awutbl IP 55/NEMA tuna
12 (Tvin Kopnyca A5) c pa3befnHUTEeNneM NuTaloLWen ceTu.
BbikniouaTenb nuTaloLWen ceTn ycTaHaBAMBaeTCcA C NeBOW
cTopoHbl Kopnycos B1, B2, C1 n C2. B kopnyce A5
BbIK/llOUaTeNlb HAXOAMUTCA C NPaBOWN CTOPOHDI.

| — T —
H | —
RELAY 2

130BD470.10

PucyHok 9.43 Knemmbl gna noaknioueHna pene

(kopnyca Tuna C1 n C2).

PucyHok 9.45 PacnonokeHne ceteBoro Bbiknovatena
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ANPEOYNPEXOEHUE|

L1 L2 L3 31 43 =
o
[e]
| | | :
a
T 2 T3 32 44
Tun Kopnyca Tun
A4/A5 Kraus&Naimer KG20A T303
B1 Kraus&Naimer KG64 T303
B2 Kraus&Naimer KG64 T303
PucyHokK 9.46 MoaknioyeHnna knemm ana A4, A5, B1, B2
L1 L2 L3 13 e
)
2
R
T1 T2 T3 14
Tun Kopnyca Tun
C1 Kraus&Naimer KG100 T303
(@} Kraus&Naimer KG105 T303
2 Kraus&Naimer KG160 T303

PucyHok 9.47 Mopkniovyenus knemm ana C1, C2

9.6.3 Pa3geneHuve Harpysku

Knemma WWHbI MOCTOAHHOIO TOKa MCNOMb3yeTca AnA
pe3epBHOro NMUTaHMA MOCTOAHHLIM TOKOM, KOraa
NPOMeXyTOUHaA CXema MUTaeTCA OT BHELUHEero UCTOYHMKA
nuTaHuA. na Hero ncnonb3yoTca Knemmbl 88 n 89.

CoenHVTENbHBIN Kabenb AOMKeH ObITb SKPAHUPOBAHHBIM,
W ero AnviHa oT npeobpa3oBaTens YacToTbl A0 LWNHbI
NMOCTOSIHHOrO TOKa AO/MKHa ObITb He 6osiee 25 MeTpoB.
PasgeneHune Harpysku No3BosifeT COeAVHATbL
NPOMEXYTOUHbIE Lieny NOCTOSHHOTO TOKA HECKOMbKIMX
npeobpasoBaTenei yacToTbl.

ANPEAYNPEXOEHUE

WmeiiTe B BUAY, UTO Ha KNemMMax MOryT BO3HUKaTb
HanpsxeHua go 1099 B nocToAHHOro TokKa.
PaspeneHune Harpysku TpebyeT JOMNONHUTENbHOIO
060pyA0BaHNA U PAaCCMOTPEHUA BOMPOCOB
6e3onacHOCTU.

WmeiiTe B BMAY, YTO pa3beAuHUTENDb CETU MOXKET He
n3onupoBaTb Npeo6pa3oBaTenb YacToTbl N3-3a
NOAKNIOUYEHUNSA Lieny NOCTOAHHOIO TOKa.

9.6.4 TopmMO3HON pe3ncTop

CoefHVTENbHBIN Kabenb K TOPMO3HOMY PE3NCTOPY
JOMKeH BblTb 3KPaHMPOBAHHBIM, 1 €ro A/IMHA OT
npeobpasoBaTens YacToTbl A0 LWWHbI MOCTOAHHOTO TOKa
LlOJKHa 6blTb He H6onee 25 MeTPOB.

1. MpucoeanHnTe 3KpaH C MOMOLLbIO KabenbHbIX
3aXKMMOB K NPOBOAALLEN 3agHeln nnarte
npeobpasoBaTtensa YacToTbl U K MeTajInyeckomy
WwKady TOPMO3HOro pesmcropa.

2. CeyveHve TOPMO3HOrIo Kabens JOMKHO
COOTBETCTBOBATb TOPMO3HOMY MOMEHTY.

Knemmbl 81 1 82 ABnAloTCA KNeMMamn TOPMO3HOIO
pe3ucropa.

YBEJIOMJIEHU

Ecnu B Topmo3Hom IGBT Bo3HUMKaeT KopoTKoe
3aMblKaHMe, TO paccesHne MOLHOCTM B 3TOM pesucrope
MOXeT 6biTb NPeflOTBPALIEHO OTK/IIOUYEHNEM
npeo6pasoBaTenA YacTOTbl OT NUTAIOLLEN CeTU C
NMOMOLLbI0 CETEBOrO BbIK/IOYaTeNA WM KOHTaKTopa.
KoHTaKTOpOM MOXeT ynpaBnATb TONbKO
npeo6pasoBaTesib YacCTOTbl.

ANPEOYNPEXOEHWUE|

WmeliTe B BUAY, UTO Ha KNemMMax MOryT BO3HUKaTb
HanpsXeHua go 1099 B, B 3aBUCMMOCTUN OT HaNpsXeHUA
nuTaHua.

9.6.5 MporpammHoe obecneyeHne gns MK

MK noakntoyaeTcs cTaHAapTHbIM Kabenem USB
(xocT/ycTponcTBO) UNKn Yepes uHTepdenc RS-485.

USB saBnaeTca nocnenoBaTenbHOW WMHOM C YeTbipbMA
3KpaHUPOBaHHLIMW MPOBOAAMY, U3 KOTOPbIX KOHTAKT
npoBofa 4 ABNAETCA 3a3eMSIEHMEM W MOAKIIOYEH K SKpaHy
nopta USB B KomnbtoTepe. MNpun nogkntoyeHum MK k
npeob6pasoBaTesito YacToTbl ¢ nomoLlbio USB-kabens
CyLLeCcTBYeT PUCK NoBpexaeHna XocT-KoHTponnepa USB Ha
MK. Bce ctaHgapTHble MK BbinyckatoTcA 6e3
ranbBaHM4yeckon pa3eAsku nopta USB.

Jlio6as pa3HOCTb NOTEHUMANOB 3a3eMyieHNs, Bbi3BaHHas
HeBbINONHEHVEeM peKoMeHAaUWIA, MPUBeLEHHbIX B pa3gene
MooknoyeHue kK cemu nepemeHHO20 Moka B MIHCmpykyuu no
3KCnayamayuu, MOXeT NPUBECTU K NOBPEXAEHNIO
KOHTposnnepa xocta USB uepes akpaH Kabena USB.

MG33BF50
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PekomenpyeTca npumeHaTb nsonatop USB ¢

ranbBaHMYECKOWN Pa3BA3KOWM ANA 3aLUTbl XOCT-KOHTposepa

USB Ha MK oT pa3HOCTM NoTeHUnanoB 3a3emsieHnsa npu
noaknioueHmm MK K npeobpasoBaTesto YacToTbl MO Kabesnto
USB.

PekomeHayeTcs He ncnonb3oBaTtb ceTeBol kabenb MK ¢
3a3emMAILWNM KOHTaKToM, Korga MK nogknioueH K
npeob6pasoBaTesito YactoTbl No USB-kabento. 3To cokpaTtut
pa3HOCTb MOTEHLMANOB 3a3eM/EeHNA, HO He YCTPaHUT BCe
pasnuuua NOTEHLUMANoB NPU 3a3eMIeHNN 1 SKPaHe,
nogknoyeHHbIx K nopty USB Ha TK.

130BT308.10

PucyHok 9.48 Pas3bem USB

9.6.5.1 MCT 10

Ana ynpasneHusa npeobpasosatenem yactotbl ¢ MK
yCTaHOBUTE Nporpammy Hactporikm CpefcTso
KoHpurypuposaHua MCT 10.

CoxpaHeHue gaHHbix Ha K yepes Cpeacrso
KoHurypuposaHua MCT 10
1. CoeguHuTe MK ¢ npeobpasoBaTenem 4acToTbl
yepe3 KOMMYHUKaLNOHHbIA nopT USB.

Otkpolite Cpeactso KoHdurypuposaHua MCT 10.
BblbepuTe nopt USB B pa3pene network (cems).
BbibepunTe KOMaHAy copy (konuposame).
BbibepuTe pasgen project (npoekm).

BbibepuTte paste (scmasums).

N o v o » W N

BbibepuTte save as (coxpaHume Kak).

Tenepb BCe€ NapaMeTpbl COXPaHEHbI B NaMATU.

Mepepaua paHHbIX 13 MK B npeo6pasoBaTenb 4acToThl
yepes CpeacTBo KoHourypupoBaHua MCT 10
1. CoeauHuTe MK ¢ npeobpasoBaTenem 4acToTbl
yepe3 KOMMYHUKaLMOHHbIA nopT USB.

2. Otkpolite CpeactBo KoHduUrypuposaHua MCT 10.

3. Bbibepute Open (Omkpbims) — Ha 3KpaHe 6yayT
roKa3saHbl COXpaHeHHble dainbl

4. OTKpowiTe Tpebyemblin daiin.
5. Bbibepute Write to drive (3anuce 0aHHbIX HA
npueoo).

Bce 3HaueHMs mapameTpoB rnepegalnTcs Ha
npeobpaszoBaTtesib YacToThl.

Ona nporpammbl Cpeacteo KoH$urypuposaHua MCT 10
JOCTYMHO OTAENbHOE PYKOBOACTBO. 3arpy3uTte ero ¢ canTta
www.danfoss.com/BusinessAreas/DrivesSolutions/Software-
download/.

9.6.5.2 MCT 31

KomnbloTepHasa nporpamma pacyeTta rapMmoHuk MCT 31
NMO3BOJIAET NIerko BbIYNCIUTD HENIVHENHbIE UCKaXKeHNsA B
JaHHol cucteme. MOXHO BbIUMCIUTL KOIGOULMEHT
HeNIMHeNHbIX NCKaXXeHUI npeobpa3oBaTteneil YacToTbl Kak
komnaHun Danfoss, Tak u gpyrux npoussoauTtenein, — c
YyUYeTOM MCMOSIb30BaHUA Pa3fIMYHbIX AOMONHUTENbHBIX
CPeACTB CHUXEHWA FrapMOHUK, Taknx Kak ¢unbTpbl Danfoss
AHF n 12-18-nmnynbcHble BbINPAMUTENN.

MCT 31 MOXHO TaKKe 3arpy3uTb C BebG-CTpaHuLbl
www.danfoss.com/BusinessAreas/DrivesSolutions/Software-
downloady/.

9.6.5.3 lMporpammHoe obecneyeHne gns
pacuyeta rapmoHuk (HCS)

HCS — ycoBepLieHCTBOBaHHasA Bepcusa Nporpammbl ans
pacueTa rapMoHUK. PaccunTaHHble pe3ynbTaThl
CPAaBHMBAIOTCA C COOTBETCTBYIOWMMMN HOPMaTUBaMK, Nocne
Uero X MOXHO pacneyvaTaTb.

Cm. www.danfoss-hcs.com/Default.asp?LEVEL=START
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9.7 JlononHuTenbHble CBEAEHNA O 9.7.2 lNopgkntoyeHne HeCKONMbKUX
nBurarene JBuratenen

9.7.1 Kabenb anekTpopaBuraTens YBEIOMJIEHU

Ecnn MOWHOCTY ABUraTesieil 3HauUMTeNIbHO PasnNyaloTca,
TO MOTYT BO3HMKaTb Npo6iembl Npu Nycke M Ha ManbixX
CKOPOCTAX BpaLLeHUs, NOCKOJIbKY OTHOCUTENbHO
60sblIOE aKTMBHOE COMPOTMBJIEHNE CcTaTopa
MaJIOMOLLHbIX BUraTeneil TpedyeT 60siee BbICOKOrO
Hanps>KeHNsA Npy Nycke 1 Ha Manbix o6opoTax.

C npeo6pasoBaTeneM 4acToTbl MOTYT NCNOJZIb30BaTbCA
CTaHAapPTHbIE TpeX(baSHble ACMHXPOHHDbIE ABUraTenn Bcex
TMNOB. 3aBOACKaA HaCTpOI?IKa 3afaeT BpalleHne no
YyacoBou CTpenke, Npu 3TOM BbIXOo4 npeo6pasoBaTenﬂ
4acCToTbl NOAKIOYaeTCA cneayownm o6pa30M:

§ MpeobpasoBaTesib YacTOTbl MOXET YNPaBnATb HECKONbKAMU
% ABUraTensaMu, BKIIOYEHHbIMU NapannenbHo. MNpu
i MCNOoMb30BaHNN MapannenbHOro NOAKMYEHUA aBUraTenen
cnepyeT yunTbiBaTb Cneayiowye MOMEHTbI:
. B HeKOTOpbIX cMCTEMax MOXKEeT UCMOb30BaTbCA
pexum VCCPUs,
. O6wuin ToK, NoTpebnaemblin ABUraTENAMU, HE
[JOMKEH npeBbllaTb HOMUHAMNbHbIA BbIXOAHOW TOK
linv npeo6pasoBaTena 4acToTbl.
. He ncnonb3yiite oblwme coegnHeHus ans
ONVIHHbIX Kabenel; cm. PucyHok 9.51.
Motor . TpeboBaHue K obLienn anvHe Kabenen
ABuratenen, ynomaHytoe B Tabnuya 5.2,
LeCTBUTENbHO NN B Cly4vae, Korga A/ivHa
KaXgoro 13 napansenibHbix Kabenen He
npesbiwaeT 10 M, cMm. PucyHok 9.53 n
PucyHok 9.54.
. YunTtbiBanTe nepenag HanpsKeHUn mexay
kabenamu asuratens, cm. PucyHok 9.54.
° Mpy HaNUUMKU ANUHHBIX NapaneNbHbIX Kabenei
97 ucnonb3ynte LC-GunbTp, cM. PUCyHOK 9.54.
\( . B cnyuyae gnuHHbIX Kabenei 6e3 ncnonb3oBaHWsA

napasnnenbHoro NoAKAYeHna cMm. PucyHok 9.55.

PucyHok 9.49 MopknioyeHne kKnemm AnA spalleHnAa Bana yBE OM”EHM

ABUraTeNna no 4acoBOW CTpenKe 1 NPOTUB YacOBOWN CTpenkun
Korpga gBuratenu coefiiHeHbl MapannenbHo, NnapameTp
1-02 Flux- ucmoyHuk OC 08uzamesisi NCNOJIb30BaTbCA He
HanpaeneHuve BpalleHNs MOXeT 6biTb N3MEHEHO nyTem MoxeT, a napameTp 1-01 [IpuHyun ynpaenerus
nepekioueHna AByx ¢as B kabene AsuraTens dsuzamesieM fOMKeH UMeTb 3HaueHue [0] U/F.
nocpeacTBOM U3MeHeHUs HacTponkun 4-10 HanpaeneHue
spawjeHus 0guzamers.

HanpaBneHue BpalleHna gBuratens MOXHO NPOBEPUTb,
ucnonb3ys 1-28 posepka 8pawjeHus 0suzamess n
BbIMOJHASA LWarv, oTobpakeHHble Ha Aucree.
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Tune: kopnycos Mowocte [KB] HanpsxeHwue [B] 1 Kabenb [m] 2 Kabensa [m] 3 kabensa [m] 4 Kabensa [m]
400 150 45 8 6
A1, A2, A4, A5 0.37-0.75
500 150 7
400 150 45 20 8
A2, A4, A5 1.1-15
500 150 45 5 4
400 150 45 20 11
A2, A4, A5 2,2-4
500 150 45 20 6
400 150 45 20 11
A3, A4, A5 5.5-7.5
500 150 45 20 11
B1, B2, B3, B4, 1175 400 150 75 50 37
C1,C2,C3,C4 500 150 75 50 37
A3 1.1-7.5 525-690 100 50 33 25
B4 11-30 525-690 150 75 50 37
(@] 37-45 525-690 150 75 50 37

Ta6bnuua 9.19 Makc. AnvHa KaXAoro 13 napannenbHbiX Kabeneii

9.8 TexHuKa 6e30MacHOCTU

9.8.1 BblCOKOBOJIbTHbIE UCMbITAHUSA

MNpoBenunTe BbICOKOBObTHbIE UCMbITAHUA MPY 3aMKHYTbIX HaKopoTKo knemmax U, V, W, L1, L2 u Ls. Nopasaiite mexagy 3ToM
KOPOTKO3aMKHYTOW Lienblo 1 Wwaccy He 6onee 2,15 KB nocT. Toka ana npeobpasosaresein yactoTbl Ha 380-500 B un 2,525 kB
MocT. ToKa AniA npeobpa3oBaTeniell YacToTbl Ha 525-690 B B TeueHMe OAHON CEKYHAbI.

ABHVWMAHUE!

Ecnn npwn npoeeaeHn BbiICOKOBOJIbTHbIX MCNbITaHWIA BCen YCTAaHOBKU TOKU YTEUYKN OKaXyTCA C/INLLKOM 6onbwmmn,
OTKNK4YNUTE CeTb N ABuUrartenb.

9.8.2 3a3emneHue gna obecneveHmnsa SMC

MpaBunbHOe 3a3emsieHNE B COOTBETCTBUM € Tpe6oBaHuAMU IMC

. CobniopaiiTe NpaBuia YCTPOCTBA 3alWMTHOIO 3a3eMieHNs.

. Ona nonyuyeHna Haunyulwmnx pesynbtatos no DMC coeavHeHVe C 3a3eMSIEHNEM JOMMKHO ObITb Kak MOXHO 6onee
KOPOTKUM.

. Y NpoBofOB € 6OMbLUINM CEYEHMEM COMPOTUBIIEHNE MEHbLUE, OHW AaloT nydwee 3asemneHune ans IMC.

. Ecnn ncnonb3yeTca HECKONBbKO YCTPOWCTB B METa/IIMUECKUX WKadax, YCTaHOBUTE KX Ha OOLLel MeTanimueckon

MOHTa)XHOW NNAcTuHe, 4To6bl YNyyWwmnTb Xapaktepmuctukn SMC.

YBE/IOMJIEHU.

an/I HEO6XOAVIMOCTI/| I/ICI10]1b3yI7|Te Wwanébl ANnAa KpeneXHbiX 6onTtos., Hanpumep, ecin getaan oKpallueHbl.

ANPEOYNPEXOEHWNE

NOTEHUWAJIbHAA ONACHOCTb B CNTYYAE BHYTPEHHEIO OTKA3A
OnacHocTb TpaBMUpPOBaHUA NepcoHana B CJly4ae HenpaBWIbHOrO 3aKpbiTuA NpeobpasoBaTena 4acToTbl.

. Mepen BKNOYeHMEM B ceTb y6eaUTeCh, YTO BCe 3alUUTHbIE KPbILWKM YCTaHOBNEHbI Ha CBOM MecCTa U HafeXKHO
3aKpeneHbl.
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9.8.3 MoHTax ¢ yuetom TpeboBaHuii ADN

Moaynu ¢ ypoBHem nbineBnarosawutbl IP55 (NEMA 12) un
Bblle NPEefOTBPALLAIOT NOABNIEHNE UCKP U
KnaccnduumMpyoTca Kak anekTpryeckre annapatbl C
OrpaHMYEHHOW B3PbIBOOMACHOCTbIO B COOTBETCTBUM C
EBponencknm cornalieHvem o MexayHapoaHOWM nepeBo3ke
onacHbIX rpy3oB no BogHbiM nyTtam (ADN).

YT06bl NPefoTBPaTUTL NOABNEHNE NCKP B YCTPOMCTBAX CO
cTeneHbto 3awmtbl 1P20, IP21 unwn IP54, npumute
cnepyiowme Mepbl:

. He ycTtaHaBnuBariTe ceTeBOW BbIK/OYaTesb.

. YcTaHoBuTe anda napametpa 14-50 Qunemp BY-
nomex 3HaueHwe [1] BknoyeHa.

. Ypanute BCe 3arnywku pene ¢ Hagnucbio RELAY
(PEJIE). Cm. PucyHok 9.56.

. MpoBepbTe Kakune ycTaHOBMEHbI AOMOAHUTENbHbIE
pene (ecnn ectb). EAMHCTBEHHOE JONONHUTENbHOE
peneiHoe yCTPONCTBO, KOTOpPOe [oMnycKaeTca
MCcnonb3oBaTb, — 3TO MfaTa paclnpeHuns
penenHbix Bbixogos MCB 113.

10

130BC301.11

®) E B O

PucyHoK 9.56 PacnonoxeHue 3arnywek pene, nos. 8 n 9

)J,eKnapau,ma n3rotosuTenAa AOCTynHa no TpEGOBaHI/IIO.
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10 Mpwumepbl NpUMeHeHA

10.1 PacnpocTpaHeHHble NpuMeHeHunA MapameTpbl

2 OyHKuna Hacrpoiika
|-|pI/IM8pr, npuBefeHHble B JaHHOM pa3aene, MoryTt § 1-29 AgTO [1] Bkniou.
CNYyXUTb KpaTKUM CrpaBOYHUKOM MO Hanbonee :é apanTaumsa nonHoit AAJ

pPacnpOoCTpaHEeHHbIM Cy4YaAM NMPpUMeHEeHUA.

. HacTpolkn napameTpoB ABNAOTCA

pervoHanbHbIMK MO YMONYAHWIO, €C/IN He YKa3aHo
NHoe (BblbupaeTca B 0-03 PezuoHasibHble
YCMAaHoeKu).

I'Iapameprl, nverpwmne OTHoOWeEHNEe K KiemMmmMmam, a
TaKXe X 3HaYeHUA yKa3aHbl pAAOM CO CXeMaMWu.

B cnyyvasx, Koraa TpebytoTca ycTaHOBKM
nepeknoyaTena Aia aHanorosbix Knemm A53 mnu
A54, NpnBOAATCA PUCYHKN.

NMPEAYNPEXKAEHUE

B TepMUCTOpax clepgyeT UcnosibsoBaTb yCI/IHEHHyIO/
ABOI?IH)HO n3onAauunio B COOTBETCTBUN C TpeGOBaHVIﬂMI/I K

nsonayumn PELV.

nsuratena (AAL)

5-12 Knemma 27,
undposol Bxon

[0] He
ncnonb3yeTca

*= 3HaueHne No ymonyaHuio

MpumeyaHua/KommeHTapun.
Ipynna napametpos 1-2*
JlaHHvble 08ueamens ponxHa
6bITb yCTaHOB/IEHA B
COOTBETCTBUW C [BUraTENeM

MapameTpbl
P Ld Ta6bnuua 10.2 AAJ] 6e3 nogcoennHeHHon Kn. 27
2 OyHKUMA Hactponka
(=N}
o
% 1-29 ABTO [1] Bkniou. MapameTpbi
Q| amanTauns nonHon AA S Oynkuun Hacrpoiika
" | aBuratena (AA <o
psyratens (AAZ) &[6-10 Knemma 53, [0,07 B*
5-12 Knemma 27, | [2]* Bbiber, 2
38| HusKoe
undpoBon Bxon |MHBEPCHbIN 2 HanpAXeHMe
*= 3HayeHne No ymonyaHuio 6-11 Knewma 53. |10 B*
MNpumeyaHnsa/KommeHTapum. BLICOKOE
lpynna napametpos 71-2* Hanpsxene
JlaHHble 08uzamens [ONXHa 6-14 Knemma 53, 10 06/mun
6bITb YCTaHOB/IEHa B Hy3Koe 337 /06p,
COOTBETCTBUW C [BUraTenem .
6-15 Knemma 53, | 1500 06/MuH
BblCOKOe 3aj./
+ 06p. cBA3b
*= 3HaueHne No ymonyaHuio
MNpumeyaHnsa/KommeHTapum.
-10-+10V
Ta6bnuua 10.1 AA/[] c nogcoegnHeHHON Kn. 27
A53

Ta6bnuua 10.3 3agaHne CKOPOCTM Yepe3 aHaNoroBbiii BXOA
(HanpsaxeHune)
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Mpyimepbl npUMeHeHuUs

PyKOBOACTBO no NPOeKTNpoBaHuio

NapameTpbi
2 OyHKUuA Hactpoiika
g 6-12 Knemma 53, |4 mA*
§ Manblii TOK
6-13 Knemma 53, |20 mA*
60/bLION TOK
6-14 Knemma 53, |0 06/MuH
HM3Koe 3aa./o6p.
CBAi3b
6-15 Knemma 53, | 1500 06/MuH
BblCOKOe 3ag./
06p. cBA3b
*= 3HaueHue No yMOoNYaHuio
MprMeyaHuA/KoMMeHTapum.
4-20mA

Speed =
un
o
R
o
R
Start (18)
PucyHok 10.1 Myck/ocTaHoB ¢ 6e30nacHbIM OTKNIOYEHNEM
KpYTALLero MoMeHTa
MNapameTpbl
° OyHKUMA Hactpoiika
25-10 Knemma 18, | [9]
3 ; ;
@ |undposoit BXoA |mnynbcHbli
= 3anyck
5-12 Knemma 27, | [6] OcTaHoB,
undpoBor BXog |MHBEPCHDII

*= 3HaueHne No ymonyaHuio

MpumeyaHua/KommeHTapun.
Ecnn pna 5-12 Knemma 27,

A53
yugposol 8x00 BbIbPaHO
Ta6nuua 10.4 3apgaHue CKOpPOCTU Yepes aHaNnoroBblil BXoA (TOK) 3Hauenue [0] He ucnontesyemcs,
nepemblyka Ha Knemmy 27 He
MapameTpbi TpebyeTca.
FC o OyHKUyMA Hacrponka
124V " § 5-10 Knemma 18, |[8] Myck*
[2a]
+24V 13 S| undposoit Bxon
DIN 18— —© 7|5-12 Knemma 27, | [0] He
DIN 19 undpoBor Bxoa |ucnonbsyetcs
com 20 5-19 Knemma 37, |[1] ABap.
DIN 27 Ge30nacHblil curH. Geson.
DIN 29 OCTaHoB ocT. Tabnuua 10.6 UmnynbcHbii Nyck/ocTaHOB
DIN 32 "
= 3HayeHne No yMos4aHuIo
DIN 33 .
DIN 3 MpumMeyaHua/KomMMeHTapum. Speed 3
—
Ecnu gna 5-12 Knemma 27, §
o o
10 50 yugposoli 8xo0 BbIGPaHO =
AN 53 3HauyeHue [0] He ucnoneayemcs,
AIN 54 nepemMblyka Ha Knemmy 27 He
COM 55 Tpebyetca. \
AOUT 42
CcCOM 39 R
Latched Start (18)
/\ Stop Inverse (27)
Tabnuua 10.5 Komanaa nycka/ocTaHoBa ¢ 6esonacHbIm PucyHok 10.2 VIMRynbcHblii 3anyck/oCTaHOB, UHBEPCHbI
OTKJIIOUYEHNEeM KPYTALLero MoOMeHTa
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Danfits

MNpumepbl npuMeHeHNA PykoBoAcTBO NO NPOEKTMPOBaHNIO
MapameTpbl MapameTpbl

2 OyHKUMA Hacrpoika o DOyHKUMA Hacrponka

g 5-10 Knemma 18, | [8] Myck % 6-10 Knemma 53, | 0,07 B*

S| umdposoit exop 8| Huskoe

“[5-11 Knemma 19, [10] = Hanpsa)xeHue

unpoBoit BXxop Pesepc* 6-11 Knemma 53, |10 B*

BbICOKOE
HanpsxeHne

5-12 Knemma 27, |[0] He
unpoBoit BXxop ncronb3syet

6-14 Knemma 53, |0 06/Mu1H

HU3Koe 3ap./o6p.
ca

5-14 Knemma 32, |[16]
undpoBon BXof MpepycT.

CBA3b
6-15 Knemma 53, [ 1500 06/MuH
BbICOKOE 3af./

3ag., 6ut 0
5-15 Knemma 33, [17]
undpoBoi BXof MpepycT.

06p. cBA3b

*= 3HaueHune No ymonuyaHuo

NpumeyaHus/KommeHTapuu.
3a4., 6ut 1

3-10 MNpepycTtaHoBs
NeHHoe 3afjaHune
MpepycT. 3apaHne |25%

0 50%

MpepycT. 3apanne |75%

1 100% A53

MpepycT. 3apaHne

2 Ta6bnuua 10.9 3afaHne cKOpocT (C NOMOLLbIO PYyYHOro
MpepycT. 3apaHne noTeHyMomeTpa)

3

*= 3HauyeHne No ymonuyaHuio MapameTpbl

QOyHKUMA Hactponka
5-10 Knemma 18, |[8] Myck*
undpoBon Bxon
5-12 Knemma 27, [[19]
undposon Bxog |3adukcnpos.

MprmeyaHnA/KoMMeHTapuu.

Tabnnua 10.7 MNyck/ocTaHOB € peBepcom n 4

130BB804.10

npeaycraHOBNE€HHbIMU CKOPOCTAMU

MapameTpbl 3apaHvie

5-13 Knemma 29, [[21]
undposon Bxon |YsennueHue

OyHKUyMA HacTpoika
5-11 Knemma 19, |[1] Cépoc
LunppoBon BXOA

0BB928.10

cKopocTn
5-14 Knemma 32, [[22]
undposon Bxof | CHMKeHne

1

*= 3HaueHue Mo yMONYaHU

MprMeyaHnA/KoMMeHTapum.

CKOpoCTn

*= 3HauyeHune no ymonuyaHuo

MpumeyaHna/KommeHTapun.

Ta6bnuua 10.10 YBenvueHne/cHUXKeHne CKOpPoCTh

Ta6nuua 10.8 BHewHWi c6poc curHanmsaymm
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Danfits

Mpumepbl NpuMeHeHNs PykoBoAcTBO N0 NpoeKTUpOBaHNIo
o MapameTpbl
% o DOyHKUMA HacTponka
o
§ § 1-90 Tennogas [2] OTtkn. no
Speed 1 - [l
1 B 3awmTa TepMucTopy
| ™
Reference fF————-— : i i A—?\ ] nsurartens
[}
N : : : : : : : > 1-93 NCTOYHMK [11
| ] [} |
d I ! i | I I ! TepmmcTopa AHanorosbin
Start (18) i o H I i
a | : | ! ! | : | — BXxoq 53
] } I 4 1 ]
Freeze ref (27) | 1 1 | | *= 3HauyeHmne No ymonuyaHuo
[ 1
Speed up (29) 'ﬁ : ' H MpumeyaHna/kommeHTapum.
T T
Ecnn TpebyeTcsa TonbKo
Speed down (32)
npepynpexnexHve, B
PucyHok 10.3 YBennueHne/cHmxKeHne cKopoctu
1-90 Tennosas 3awuma
dsuzamens cnepyert Bblbpathb [1]
Mpedynp.no mepmucm.
MNapameTpbl
=) DOyHKUMA Hactponka
8|8-30 Npotokon | FC*
o
§ 8-31 Agpec 1*
~[8-32 Ckopoctb | 9600*
nepegauv
LaHHbIX

*= 3HayeHne No ymonyaHuio

Bbibepunte npoTokon, agpec un

MpumeyaHua/KommeHTapuun. Ta6bnuua 10.12 Tepmucrop AsuraTens

CKOPOCTb nepefayn c

MapameTpbl

nomMoublo NapameTpos,
YKa3aHHbIX Bbllle.

RS-485

Ta6bnuua 10.11 MoaknioueHune cetn RS-485

130BB839.10

QyHKUMA HacTpoika

4-30 QyHKuMA [11
npu notepe OC |Mpepynpexna
nBuratens eHue

4-31 OwnbKa 100 06/MuUH
ckopoctn OC
nasurartens

4-32 Tanm-ayt 5c¢
npu notepe OC
fBuratens

7-00 Uct.curn.O0 | [2] MCB 102
C NUA-per.ckop.

17-11 PaspeweH |1024*
ve (nosuunn/ob)

13-00 Pexum [1] BknioyeHa
KOHTponnepa SL

13-01 CobbiTne |[[19]

3anycka Mpepynpexg
eHune

13-02 CobbiTne |[44] KHonKa

OCTaHOBA cbpoca

13-10 Onepang |[[21] Ne

CpaBHeHusA npepynpexa
eHun

13-11 Onepatop |[1]=*
cpaBHeHuA
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Mpyimepbl npUMeHeHuUs

PyKOBOACTBO no NPOeKTNpoBaHuio

MapameTpbl MapameTpbl
QyHKUMA Hactponka 2 DOyHKUMA Hacrponka
13-12 Pe3ynbtat |90 g 1-00 Pexum [0] Ck-cTb,
CpaBHeHMA § KoHdurypuposa |[6e3 obp. cB.
13-51 Cobbitne |[22] | hnn
KOoHTponnepa SL | Komnapatop 1-01 MpuHuun [1] VVCPlus
0 yrnpasneHua
13-52 [enctene |[32] nBuratenem
KoHTponnepa SL |Yc.H.yp.Ha 5-40 Pene [32]
UdB.BbIX.A dyHKUMN YnpaBn.mex.T
5-40 Pene [80] OpMO30M
dYHKLMIA Lindp.sbixon 5-10 Knemma 18, [[8] Myck*
SLA uMPpoBOIN BXOA

*= 3HaueHMne No ymonyaHuo

MNpumeyaHnsa/KommeHTapuu.
MpepynpexaeHne 90 BbigaeTca
npwv npesbilleHN npefena Ha
moHuTope OC. MK
KOHTponupyet
MNpepynpexaexve 90, n ecnn
MNpepynpexagexHvie 90
cTaHoBUTCA UCTUHHbIM (TRUE),
aKkTusupyetca pene 1.
BHeluHee o60pynoBaH/E MOXET
yKasbiBaTb Ha HEOOXOANMOCTb
ob6cnyxumBaHus. Ecnm owmnbka
obpaTHOII CBA3M OMycKaeTcA
HMXe npeaena CHoBa B
TeyeHue 5 cekyHpg,
npeobpasoBaTesib YacTOTbl
npopgomkaeT paboty n
npegynpexaeHve ncyesaer.
OpHako pene 1 6yaeTt akTMBHO
00 HaxaTua KHonku [Reset]
(C6poc) Ha LCP.

5-11 Knemma 19,

[11] 3anyck n

umdposon Bxoa |pesepc

1-71 3apepxka |0,2

3anycka

1-72 QyHKumA [5] VVCPlus/

3anycka Flux no
yac.cTp.

1-76 MyckoBon | lmn

TOK

2-20 Tok 3aBucuT ot

oTnycKaHuA npuMeHeHuA

TOopMmoO3a

2-21 CkopocTtb  |lMonosuHa

BKJIIOYEHNA HOMWHaNbHOT

TopMmo3a [06/ 0 3HayeHuA

MWH] npu cboe
ABuratens

*= 3HauyeHmne No ymonuyaHuio

MpumeyaHna/KommeHTapun.

Ta6nuua 10.13 Ucnonb3oBaHue MJIK gna HacTpoliku pene

reversing (19)

Ta6nuua 10.14 YnpaBneHne MexaHUYeCKUM TOPMO30OM

(pa3OMKHYTbI KOHTYP)

1-76

— Current

130BB842.10

Start

Relay output

Open
Closed —'

PucyHok 10.4 YnpaBneHne mexaHU4yeckum TOpmo3om

(pa3OMKHYTbIN KOHTYP)

MG33BF50
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Mpyimepbl npUMeHeHuUs

PyKOBOACTBO no NPOeKTNpoBaHuio

10.1.1 MpuBogHas cnctema c obpaTHOM
CBA3bIO

Cuctema npeo6pasoBaTens YacTOTbl 06bIYHO COAEPKUT
HECKOJIbKO 3/IEMEHTOB, TaKNX KaK:
. [Buratenb

. PepykTop
. MexaHuyecknin Topmo3

. Mpeobpa3oBaTenb YacToTbl

. DHKoZep ANA cucTeMbl 0OpaTHOM CBA3M
. TopmMO3HOI pe3ncTop AnA AUHAMUYECKOTO
TOPMOXKEHUA

. CnnoBasa nepepava
. Harpy3ska

Ona npunoxeHuis, TpebyioLmnx ynpaBneHns MeXaHNYeCKUm
TOPMO30M, 0ObIYHO HEOOXOAMM TOPMO3HOW PE3NCTOP.

2 =
g
<
o
o
m
oogo
OQOQ
o0
%;OO
0000
—
L Brake resistor
Transmission
Motor Gearbox
Encoder Mech. brake Load

PucyHok 10.5 Mpumep MUA-perynatopa FC 302 ¢ 3aMKHYTbIM
KOHTYpOM

10.1.2 lNporpammupoBaHue npegenbHoro
KpyTALLEro MOMeHTa 1 OCTaHOBa

B npumeHeHMAX C BHELHMM 3NeKTPOMeXaHNYeCKUm
TOPMO30M, HanpuMep B NMOABEMHbIX MeXaHV3MaX, MOXHO
OCTaHaBMBaTb NpeobpasoBaTesib YacTOTbl C MOMOLLbIO
«CTaHAapTHOW» KOMaHAbl OCTaHOBa C OAHOBPEMEHHbIM
BKJIIOYEHMEM SN1EKTPOMEXaHNYECKOrO TOPMO3a.

Hvxe npuBoanTCa Npumep NporpaMmM1MpoBaHnA
coeuHeHU npeobpa3oBaTensa YacToTbl.

BHeLWHNN TOpMO3 MOXKeET ObITb MOAKNIOYEH K pene 1 nnm 2.
YcTaHoBUTE ANA Knemmbl 27 3HaueHue [2] Boibee,
uHeepcHebIl vunu [3] Beibez u cbpoc, uHgepcHsIl, a ans
KnemMmbl 29 — pexum Knemmbl 29 [1] Bbixo0 1 3HaueHne
[27] Mped.no momeH.+cmon.

OnucaHune

Ecnun uepes knemmy 18 nogaeTca KomaHAa OCTaHOBa U
npeobpa3oBaTtesib YacTOTbl He HAXOAUTCA Ha Mpeaene
KPYTALLErO MOMEHTa, CKOPOCTb [ABUraTensa CHuMXaeTca Ao
0 lu.

Ecnu npeobpa3zoBaTenb 4acTOTbl HAXOAMTCA Ha Npefene
KPYTALLEro MOMEHTa 1 NoJaeTca KoMaHAa OCTaHOBa,
aKTUBM3UPYeTCA KnemMma Bbixogda 29 (ana KoTopon
yCTaHOBJIEHO 3HaueHue [27] [Iped.no MomeH.+cmon).
CvrHan, nocTynawwmn Ha Knemmy 27, n3MeHsAeTca ¢
nornyeckom «1» Ha nornyeckuin «0», N ABUraTenb HauyMHaet
OBVPKEHME MO MHepuuwn, bnarogaps yemy obecneunBaeTcs
OCTaHOB NOABEMHOIO MeXaHV3Ma, Jaxe ecin cam
npeobpa3oBaTesib YacToTbl He crocobeH co3gaTb
HeoOXOAMMBIN KPYTALLMIA MOMEHT (Hanpumep, 13-3a
ype3MepHO neperpysKku).

. Nyck/ocTaHoB ¢ NomoLbio Knemmbl 18
5-10 Knemma 18, yugposoli 8xo0, [8] Myck

. BbICTPbI OCTAaHOB C MOMOLLbIO KNemMmbl 27
5-12 Knemma 27, yugpoeoti 8xo0, [2] Bulbee,
UHBepCHbIl

° Knemma 29, Bbixo
5-02 Knemma 29, pexxum, Knemma 29, pexum [1]
Bbixo0
5-31 Knemma 29, yugpoesoli 8bixo0, [27] [ped.no
MOMeH.+cmon

. Penennbin Bbixog [0] (Pene 1)
5-40 Pene ¢pyHkyud, [32] Ynpasn.mex.mopmo3om
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Mpyimepbl npUMeHeHuUs

PyKOBOACTBO no NPOeKTNpoBaHuio

_ N
o 8 =
o o~ N —
s < T 29
~ N [T} n un
+ a a a o
1213|1819 | 27

Qll
lelell
1e)ell
Ho O[J®
JOO[J
JOO

ﬂ
U

o)
2

DQ QD 8 | GND
JOO[

o
.
I

Start

C

Imax 0.1 Amp

130BA194.10

External XZ
24VDC
T
P 5-40[0] [32]
2 |0
z
2O
Mechanical Brake 2 O

Connection

PucyHok 10.6 BHewwHWI1 aneKTpoMexaHNUYeCcKnini TopmMmos

10.1.3 lporpammnpoBaHune perynatopa
CKOpPOCTU

Tpebyemasn CKOPOCTb ABUraTensa yCTaHaBIVBAETCA C
NMOMOLLbIO MOTEHLMOMETPA, MOAKIIIOUYEHHOrO K Knemme 53.
[ranasoH ckopoctn coctaBnseT 0-1500 06/MVH, yTO
cooTBeTCTBYeT HanpsaxeHuto 0-10 B Ha noTeHunomeTpe.
MycK 1 OCTaHOB OCYLLECTBAAIOTCA BbIK/lOYaTeNnem,
npucoeanHeHHbIM K Knemme 18. MU-perynatop ckopoctu
KOHTPONMPYET TeKyLllee Yncino obopoToB ABuratens
NMOMOLLbIO MHKPEMEHTHOIO 3HKOZEepa, PacCuMTaHHOrO Ha
24 B (HTL), koTopblin BbipabaTbiBaeT cUrHan obpaTHom
cBA3n. [JaTumk obpaTHON CBSI3N NpeacTaBnseT cobon
3HKogep (1024 nmnynbca Ha 060POT), NMOAKITIOYEHHDBIN K
Knemmam 32 n 33.

L1
L2

L3

130BA174.10

PE

A 1]

[
I - I
91 92 93 95
@ 37 O—J \
L1 L2 L3 PE
18 o+
50 o~
53 o+
55 o+
39 o
120 o
32
33
)

PucyHok 10.7 Mpumep nopkniouyeHNA perynatopa CKopoctu

MG33BF50
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Mpyimepbl npUMeHeHuUs PyKoBOACTBO MO NPOEKTUPOBaHUNIO

Mpumep npuMeHeHUA

MapameTpbi

OyHKLMA HacTpoiika
7-00 Uct.curn.0 |[2] MCB 102
C NMA-per.ckop.
17-11 Pa3peweH |1024*
ne (no3ununn/ob)

130BB839.10

13-00 Pexmm [1] BknioueHa
KoHTponnepa SL
13-01 CobbiTne |[19]

3anycka Mpepynpexa
eHune

13-02 CobbiTne | [44] KHonka

OoCTaHOBa cbpoca

13-10 Onepang |[[21] Ne

CcpaBHeHuWA npepynpexa
eHuA

13-11 Onepatop |[1]=*
cpaBHeHuWA

13-12 Pesynbtat |90
cpaBHeHMWA
13-51 CobbiTne |[22]
KOHTponnepa SL | Komnapatop
0

13-52 fenctene |[32]
KOHTponnepa SL |Yc.H.yp.Ha

vy

udB.BbIX.A
5-40 Pene [80] Lnodp.
dYHKLMIA Bbixog SL A

* = 3HaueHMe Mo yMonyaHmio

MpumeyaHuA/KommeHTapun.
Korpa curHan obpaTHoi cBA3U
OT 3HKOflepa He COOTBEeTCTBYeT
3ajlaHuio, BblgaeTcA
MNpepynpexaexne 90. MK
KOHTponupyeT
MpeaynpexpaeHve 90, n ecnn
MpepynpexpaeHve 90
CTAHOBUTCA UCTUHHbIM (TRUE),
akTusupyetca pene 1.
BHelwHee obopyfoBaHue MOXeT
yKasblBaTb Ha HEOOXOAUMOCTb

06CNyKMBaHWS.

Ta6nuua 10.15 Ucnonb3oBaHue MJIK gna HacTpoliku pene
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[ononHutenbHble YCTpOﬁCTBa u... PyKOBOACTBO no NPOeKTNpoBaHuio

11 JdononHutenbHble yCTPOUCTBA N NPUHAASIEXKHOCTU

11.1 [JdononHuTenbHble YCTPOWNCTBA CBA3Y 11.2.1.1 TanbBaHN4YecKana pa3Baska B MCB
101
e VLT® PROFIBUS DP V1 MCA 101
. VLT® DeviceNet MCA 104 LindpoBsbie/aHanorosble BXOAb! ranbBaHNYeCKU
M30/IMPOBaHbl OT APYrMX BXOAOB/BbIXOAOB Ha nnate MCB
*  VLT® CAN Open MCA 105 101 1 Ha nnaTe ynpasneHna npeobpa3oBaTens YacToTbl.
. VLT® EtherCAT MCA 124 Lindposbie/aHanorosbie Bxoabl nnatel MCB 101

ranbBaHNYeCKM N30IMPOBaHbl OT APYriMX BXOLOB/BbIXOLOB
Ha nnate MCB 101, HO He OT BXOOB/BbIXOAOB Ha nyaTe

U VLT® PROFINET MCA 120 ynpaBneHus npeobpasoBaTtens YacToTbl.

. VLT® PROFIBUS Converter MCA 114

. VLT® EtherNet/IP MCA 121 Ecnn umdposble Bxofbl 7, 8 v 9 AOMKHbI NMepeKoYaTbeca

C NMOMOLLbIO BHYTPEHHEero UCTOYHMKa nNutaHma 24 B

¢ VLT® Modbus TCP MCA 122 (knemma 9), HEO6XOAMMO COeAVHUTD Knemmbl 1 1 5,

. VLT® POWERLINK MCA 122 cM. PucyHok 11.2.
. VLT® DeviceNet Converter MCA 194 Control card (FC100/200/300) _ _ _ _ _ _ _ _ _ °
. \ (-
11.2 JlononHutesnbHble yCTPOMNCTBA BXO4OB | cPU | %
1 BbIXOA0B, 06paTHON CBA3M U L W gl v "
General Purpose @
6e3onacHOCTK /O option MCB 101 z
- - — — - - qur — T — — — |
11.2.1 Mopaynb BXoAOB 1 BbIxOA0B obLiero ! lcpu | !
HasHaueHnsa VLT® General Purpose | ov 2 |
I/0 Module MCB 101 DIG IN DIG & ANALOG |
| AiNe +—  ANALOG [ IN e |
| 5kohm out 10k hmi
MCB 101 ncnonb3yeTca Ana yBenmueHna KonmyecTsa E g s R |
undpPOBLIX M aHANOroBbix BXoAoB 1 Bbixogos B FC 301 n ‘2 NEIE: 5 5252 §$> Sl | < |
3 2| 2| 2| z| o|doQoEFL =z 2| 2
FC 302. Ol 6| 6| o| G| alcasxsdT G| | =
X30/1‘2‘3‘4‘5‘6‘7‘8‘9‘10‘11‘12
YcTaHoBMTe gononHuTenbHyto nnaty MCB 101 B rHe3mo B B T ]
VLT® AutomationDrive. W 1 i
£ £
Pa3smelieHme: £ ~5 |o10
e  [lononHutenbHbIit Moayns MCB 101 8 g8 ||VP¢
m — —Jy |~ |E v
. JononHuTenbHoe npucnocobneHvie gna PLC | rj r/JF T) | §
KpenjeHns MEeCTHOV MaHenn yrnpaBieHus NPy L] %@ 010
. KnemmHasa KpbliwkKa ov 24V DC
MCB 101 FC Series o
g -
General Purpose I/0 B slot S M 1
3 PLC ( |
SW. ver. XX.XX Code No. 130BXXXX @ (NPN) L
c g g p ) 24voiciiiov
dzz 2 2 2 3 3 3 3 2 2 2
Voo o o U 6o 60 < 8 U < < PucyHok 11.2 MpuHuunuanbHaa cxema
X30/ | 1|2 (3|4 |56 |7 |8 910112

PucyHok 11.1 lononHuTenbHbii mogynb MCB 101
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undposoi Bxod, kKnemma X30/1-4

Yuncno undpoBsbix BXOAOB 3
Homep knemmbl X30,2, X30,3, X30,4
JNloruka PNP vnn NPN

YpoBeHb HanpsaxeHus

0-24 B nocrT. ToKa

YpoBeHb HanpsxeHus, nornyeckmin «0» PNP (GND = 0 B)

< 5 B nocrt. Toka

YpoBeHb HanpaxeHus, nornyeckasa «1» PNP (GND = 0 B)

< 10 B nocr. Toka

YpoBeHb HanpsaxeHua, nornyeckun «0» NPN (GND = 24 B)

< 14 B nocT. ToKa

YpoBeHb HanpsxeHua, nornyeckasa «1»NPN (GND = 24 B)

> 19 B nocT. ToKa

MakcrmanbHoe HanpAa)xeHne Ha Bxoae

28 B, HenpepbiBHOE

[nana3oH YacToTbl NOBTOPEHMA MMMNYNbCOB 0-110 kly,
Pabouuni LuKn, MUH. AIMTENBHOCTb UMMYNbCa 4,5 mc
BxoaHon nmnepgaHc > 2 KOm
AHanorosbili Bxog, knemma X30/11, 12

KonnyecTtBo aHanoroBbiX BXOAOB 2
Homep knemmbl X30,11, X30,12
Pexxumbl HanpsaxeHne
YpoBeHb HanpsaxeHusA 0-10B
BxoaHon nmnepgaHc > 10 KOm
MakcumanbHoe HanpsaxeHune 208B

Paspema&ow,aﬂ CNOCOBHOCTb aHaNOroBbIX BXOA0B

10 6UTOB (+ 3HaK)

TOYHOCTb aHaNoOroBbIX BXOAOB

MorpelwHocTb He 6onee 0,5 % OT NOMHON LWKanbl

[Monoca vactot

FC 301: 20 T'u/ FC 302 100 Iy

Lindposbie Bbixoabl, knemma X30/6, 7

Yucno undpoBbix BbIXOAOB 2
Homep knemmbl X30,6, X30,7
YpoBeHb HanpAXeHUs Ha LMppPOBOM/YaCTOTHOM BbIxoae 0-24 B
Makc. BbIXOAHOWN TOK 40 mA
Makc. Harpyska > 600 Om
Makc. eMKOCTHasA Harpyska < 10 HO
MuHUManbHaa BbIXOAHAA YyacToTa 0y
MakcumanbHasa BbixofHaa yactoTa <32 «kly

TOYHOCTb YaCTOTHOrO BbIXOAA

Makc. norpewHocTb: 0,1 % NONHON WKasbl

AHanorosbiln BbIxof, kKnemma X30/8

Yncno aHanorosbiX BbIXOAOB

1

Homep Knemmbl X30.8
InanasoH TOKa aHaNOroBoro BbixoAa 0-20 mA
Makc. Harpy3ka Ha 3emni0 Ha aHanoroBoM Bbixofe 500 Om
To4yHOCTb Ha aHaNoOroBOM BbIXOAEe Makc. norpewHocTb: 0,5 % nonHONM WKasnbl
Paspeluatolian cnocobHOCTb Ha aHaJIOrOBOM BbIXOfe 12 6ut
164 Danfoss A/S © Bep. 2014-04-04 Bce npaBa 3alymiieHbl. MG33BF50



Danfits

[lononHuTenbHble yCTPONCTBA W...

PyKOBOACTBO no NPOeKTNpoBaHuio

11.2.2 JononHuTenbHbIN 3HKop,epVLT®
MCB 102

Mopynb sHKoAepa MoXeT 6blTb UCMOJIb30BaH B KayecTBe
WCTOYHMKa 0BpaTHOW CBA3W ANA perynnpoBaHua
MarHMTHOro NOTOKa MO 3aMKHYTOMY KOHTYpY (napameTp
1-02 Flux- ucmoyHuk OC 08uzamesns), a TakxKe AnAa
perynMpoBaHuA CKOPOCTY MO 3aMKHYTOMY KOHTYpYy
(napametp 7-00 Uicm.cueH.OC MW[]-pea.ckop.). AnAa
HaCTPOWKM [OMOSIHUTENbHOrO 3HKOAEepa Ucnonb3yeTca
rpynna napametpos 17-** flon. ycmp. OC.

Ucnonb3yeTtca:
. 3aMKHyTbIl KOHTYp VVCPIUs

. Ona BEKTOPHOIo perynnpoBaHnA CKOPOCTA
BpaweHnA ¢ NOMOLLUbID MarHATHOro NOTOKa

. [nA BEKTOPHOro perynmpoBaHuA KpyTALLero
MOMEHTa C MOMOLLbI0 MarHWTHOFO MOTOKa

o C aABuratenem C NOCTOAHHbIMU MarHUTamm

MoppepxnBaemble TWMbl SHKOAEPA:

MHKpemeHTanbHbIn 3HKogep Tvn TTJ1, 5 B, RS422, makc.
yactoTta 410 kI,

WHKpemeHTanbHbIN 3HKoZep 1 Buk), KognpoBaHme no
CUHYCY-KOCUHYCY.

dukopep Hiperface®: abcontoTHoe KoavposaHue 1
KofmpoBaHme no cuHycy-kocmHycy (Stegmann/SICK).
SHKkopep EnDat: abcontoTHOe 1 N0 CUHYCY-KOCUHYCY
(Heidenhain). Mopnepmeaet Bepcuto 2.1.

DHKogep SSI: abcontoTHoe

YBE/IOMJIEHU.

MHKPEMEHTaﬂbeIe SHKoAepbl He peKomMmeHAayeTcA
ncnonb3oBaTb COBMECTHO C ABUratenamm c
NOCTOAHHbIMN MAarHUTamMy, Tak Kak BO3MOXHO
nogkn4yeHne c HEBepHOﬁ NONAPHOCTbIO.

YBENOMJIEHU

HactoaTtenbHo pekomeHayeTcA Bcerpa noaKnioyaTb
nuTaHne 3HKoAepa yepe3s MCB 102. He cnepyer

NPUMEeHATb ANA SHKoAepa BHELWHUN NCTOYHNK NMUTAHUA.

KoHTponb 3HKogepa:

KoHTponupytotca 4 kaHana sHKogepa (A, B, Z n D),
BO3MOXHO OOGHapy»eHre 06pbIBOB 1 KOPOTKUX 3aMblKaHUIA.
Kaxgomy KaHany cooTBETCTBYET 3e/eHblil CBETOANOA,
CBETAWMIACA NPU HOPMANbHOM COCTOSIHUM KaHana.

YBEJIOMJIEHU

CBeTogmopbl BUAUMbI TonbKo npu cHATUM LCP. Peakuuto
Ha oWn6Ky 3HKoZepa MOXHO BbiGpaTb B MapameTtpe
17-61 KoHmponb cuzHana 3Hkodepa: [0] 3anpeweHo, [1]
MpedynpexoeHue nnu [2] OmknioveHue.

Ecnn pononHuTenbHbIi KOMMNEKT SHKOAepa
3aKa3blBaeTcs OTAe/IbHO, 3TOT KOMIMIEKT COAEPKUT:
. JononHnTenbHbIn MoAdynb 3HKogepa MCB 102

. YBenuueHHoe KpenneHve naHenun LCP un
YBENNYEHHYIO KNEMMHYIO KPbILLKY

JononHNTENbHBIN SHKOAEP HE MOXeT paboTaTb COBMECTHO
¢ npeobpaszosatensmu yactoTbl FC 302, M3rotoBneHHbIMU
no 50 Hepenn 2004 r.

Camas paHHAA BepcuA NporpaMmHoro obecneyexus: 2.03
(15-43 Bepcus 10)

MG33BF50
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[lononHuTenbHble yCTPONCTBA W... PykoBoAcTBO NO NPOEKTMPOBaHNIO

Connector NHKpeMeHTHbIN CUHYCHO-KOCUHYCHbIN | DHKopep EnDat [ OHKopep SSI OnucaHue

Designation 3HKoAep sHkogep Hiperface®

X31 (em. PucyHok 11.3) (cm. Pucyrok 11.4)

1 H3 24 B* Bbixon 24 B (21-25 B,
Imake. 125 MA)

2 H3 8 VCC Bbixon 8 B (7-12 B,
Imakc. 200 MA)

3 5 B(CQ) 5 B(CQ) 5 B* Bbixog 5B (5B £+ 5 %,
Imake. 200 MA)

4 GND GND GND GND

5 Bxog A +COS +COS Bxog A

6 Bxoa A, nHBEpCHbIN REFCOS REFCOS Bxoa A, nHBEpCHbIN

7 Bxop B +SIN +SIN Bxop B

8 Bxoa B, uHBepcCHbIi REFSIN REFSIN Bxon B, nHBepcHbIi

9 Bxop Z «+» OAHHDbIX, Bbix. TakT. yacT. BbIx. TakT. yacT. Bxop Z WIWN «+» gaHHbIX

RS-485 RS-485
10 Bxoa Z, nHBepcHbIi «-» AAHHDIX, MHB. Bbixog TakT. | WHB. Bbixog TakT. | Bxop Z WIN «-» paHHbIX
RS-485 yacT. yacT. RS-485
11 H3 H3 Bxop paHHbIX Bxop paHHbIX [Ona 6ypywero ncnonbs.
12 H3 H3 MHB. BXOA MHB. BXxoA AaHHbIX |[nAa 6yayuiero ncnosnbs.
AaHHbIX
He 6onee 5 B Ha X31.5-12

Ta6bnuua 11.1 NogkntoueHna 3HKodepa

* [lumaHue 3HKOOepa: cM. mexHuyeckue daHHele SHKodepa

24VSVSVGNDAKBEszBi
e}

304|567 |89 0|1 12]|x
e e e =

Ol

olo o)

PucyHok 11.3 MHKpemeHTanbHbI 3HKOAEP

YBENOMJIEHU

Makc. anuHa Kabena 150 m
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[ononHutenbHble YCTpOﬁCTBa u... PyKOBOACTBO no NPOeKTNpoBaHuio

Mpun oTAenbHOM 3aKa3e AOMONHUTENbHOWN NaThbl
pesonBepa B KOMMEKT MOCTaBKN BXOAAT:
. [lononHuTenbHaa nnata pesonsepa MCB 103

130BA164.10

. YBenuyeHHoe KpenneHve naHenun LCP un
YBESIMYEHHYIO KNEMMHYIO KPbILLKY

+SIN (white)

REFSIN (brown)
Data +RS 485 (gray)
Data -RS 485 (green)

~
[o2)
O
>

11 12

D o REFCOS (black)

D * | GND (blue)
D w +COS (pink)

Bbibop napametpos: 17-5* iumep.pe3onesepa.

), D IN) Us 7-12V (red)

Of -

Oll-
o[
Ol

[ononHuTenbHaa nnata pesonsepa MCB 103
nopaepvBaeT pe3osiBepbl PasfNyYHbIX TUMOB.

Yucno nontocos 17-50 Yncno nontocos: 2 *2
pe3onsepa

lo o] BxopgHoe 17-51 BxogHoe Hanps»keHue: 2,0-8,0 Biegs,)

|| HanpsxeHne *7,0 B
{ W pesonsepa
BxopHasa yactoTa 17-52 BxopHas vacToTa: 2-15 Kly

pesoneepa *10,0 Ky,
KoaddpuumeHt 17-53 Koa¢.tpaHcpopmaumu: 0,1-1,1 *0,5

TpaHcpopmaumn

Hanps»keHne Makc. 4 B (3¢d.)

BTOPUYHOW OOMOTKM

PucyHok 11.4 CMHYCHO-KOCUHYCHBbII 3HKogep Hiperface Harpyska Okono 10 KOMm

BTOPUYHOWM OOMOTKM

Ta6nuua 11.2 XapaKrepuctukn pesonsepa

MCB 103 Option B
Resolver Input
SW. ver. X.XX Code No.

> >
130BA119.10

130BA247.11

L

+
ﬁ Txdadin
2 7

- o[22 ]«[s e[ o
B

OO6®

S £
cozz
VU nn
314|5]6

A aavaa

%}QBQ}%}BBBBBB
L N u T S imacosox

A I I O LED3SINOK
LU LAL Suwwm
mel 240
s | LI LT L OO0
s L] LS L
PucyHok 11.5 HanpaBneHue BpalleHus e I ) REF+ ——RI
R1 I Rotor s, REF- — R2
I | I 1 cos+ — s
| | e | S s
I | ‘ S A
11.2.3 [lononHutenbHaa nnata pesonsepa g i ! . !
VLT® MCB 103 - |
Resolver
| stator s4 52 I
o _ _ _ R D J

JononHutenbHaa nnata pesonsepa MCB 103 ncnonb3syetca

o Ve
[NA CONPSPKEHWA cUrHana obpaTHom ceAsm Ha VLT® \\
. . Motor
AutomationDrive oT pe3oneepa asuratens. Pesonsepbl //
N —

MCMOJb3YIOTCA, B OCHOBHOM, B KauecTBe YCTPOWCTB
006paTHOW CBA3N ANA CUHXPOHHbIX 6ECLIETOUYHbIX
ABUraTenen ¢ NoCTOAHHBIMW MarHUTaMu.

PucyHok 11.6 Bxop pesonsepa MCB 103
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PyKOBOACTBO no NPOeKTNpoBaHuio

CBeToanofHble NHAMKATOPbI

Cll 1 BKk/OYeH, Korga HanpspkeHue Bo3byxaeHus,
nocTynaiowiee Ha pesonBeep, B HopMme.

CJl 2 BKNOYEH, KOrga CUrHan KocuMHyca, NocTynaowmn ns
pe3oneepa, B HOpMe.

CBeTogmopa 3 BKIOYEH, KOrAa CUrHan CUHyca,
nocTynaiowmin 13 pesonsepa, B HOpme.

CBeTogmoabl akTUBMPYHOTCA, ecnn nap. 17-61 Konmpone
cueHana 3HkoO0epa umeet 3HaueHue [1] [pedynpexodeHue
unu [2] OmknioyeHue.

LA LA AN A
VUVVUTVUTUTUY

Q@mm

PucyHok 11.7 [Buratenb ¢ NOCTOAHHbIMU MarHMTamu

Ncnonb3yeTca C pe3osBepom, KOTOprﬁI BbIMNOJIHAET d)yHKLlI/IVI
AaTyuKa 06paTHOI7I CBA3U NO CKOPOCTU.

Mpumep HacTpoOMKM

B sTom npumepe asuratenb ¢ NOCTOAHHLIMU MarHUTaMm
NCMONb3yeTcA C Pe30NBEePOM, KOTOPbIN BbIMNOSHAET
bYHKUMM AaTumKka obpaTHOW CBA3W MO CKOPOCTY.
[lBuratenb ¢ NOCTOAHHBLIMU MarHUTamMmM OObIYHO JONXKEH
paboTaTb B pexume ynpasneHUA MarHUTHbIM NMOTOKOM.
MoHTaxKHasa cxema

130BT102.10

anl NCMONb30BaHUKN Kabensa ¢ BUTbIMU napamun ero anHa

He flonXHa npesblwatb 150 m.

YBEJOMJIEHU

Ka6enu pesonBepa A0MKHDbI 6bITb SKPaHNPOBaHbI 1
M30/MpoBaHbl OT Kabeneli gBuratens.

YBEJIOMJIEHU

JKpaH Kabensa pesonBepa AoKeH 6bITb NpPaBUIbHO
noAKloUeH K pa3BA3blBaloLlell MaHenu u K Waccu
(3emne) Ha cTopoHe aBuraTens.

YBEOMJIEHU

Ka6enu ANnAa nogknyeHnAa asuratena n TOpMmo3HoOro
npepbiBaTenA AOKHbI 6bITb 3KpaHNpOBaHHbIMU.

1-00 Pexnm
KOHOUrypupoBaHua

[1] CK-CTb, 3aMKH.KOHT.

1-01 MpwuHumn
ynpasneHua
ABuUratenem

[3] Flux ¢ OC ot aBwurar.

1-10 KoHcTpyKuma
asuratens

[1] HesBHoON. € nocT. marH

1-24 Tok aBuratens

MacnopTHas Tabnnuka

1-25 HomuHanbHasA
CKOPOCTb ABuratens

MacnopTHas Tabnnuka

1-26 AnntenbHbIA HOM.
MOMEHT ABuratens

MacnopTHas Tabnnuka

AA[Ll pna pBuratenen C NOCTOAHHLIMU MarHUTaMN HEBO3MOXKHA

1-30 ConpoTtusneHune
cratopa (Rs)

TexHuyeckne AaHHble ABuUratena

30-80 MIHAYyKTMBHOCTb
no ocu d (Ld)

TexHUyeckune aaHHble auratens (MIH)

1-39 Yucno noniocos
fasuratens

TexHnyeckme JaHHble ABuratTens

1-40 Mpotmeo-34C npu
1000 06/MUH

TexHnyecKkme JaHHble ABuratens

1-41 CmelleHwue yrna
fBuratens

TexHMYecKne aaHHble ABUraTens
(06bIYHO HOJIb)

17-50 Yncno nontocos

TexHnyeckme JaHHble pe3oneepa

17-51 BxogHoe
HanpspkeHve

TexHnyeckme JaHHble pe3oneepa

17-52 BxogHaAa yactoTa

TexHnyeckme gaHHble pe3oneepa

17-53 Koad.TpaHchopma
umm

TexHnueckve faHHble pe3onsepa

17-59 UnTtepd.

pesonsepa

[1] Pa3pewweHo

Ta6bnuua 11.3 Perynupyemble napameTpbl
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[ononHutenbHble YCTpOﬁCTBa u... PyKOBOACTBO no NPOeKTNpoBaHuio

11.2.4 PeneitHaa nnata VLT® MCB 105

JononHuTenbHasa peneiHaa nnata MCB 105 cogepXXuT 3 rpynnbl OfHOMOMOCHBIX KOHTAKTOB Ha fABa HanpasneHua (SPDT) n
JOJMKHa BCTaBNATbCA B rHe340 B AnAa aononHuTenbHbIX YCTPOWCTB.

3ﬂeKTpVI‘-IECKVIe XapaKTepucTtnkn

Makc. Harpy3ka Ha knemmax (AC-1)" (pe3auctveHas Harpyska) 240 B nep. Toka, 2 A
Makc. Harpyska Ha Knemmax (AC-15)" (MHaYKTMBHaA Harpyska npu cosg 0,4) 240 B nep. Toka, 0,2 A
Makc. Harpyska Ha knemmax (DC-1)" (pesncTuBHas Harpyska) 24 B noct. ToKa, 1 A
Makc. Harpy3ska Ha knemmax (DC-13)" (MHAYKTUBHasA Harpyska) 24 B nocT. ToKa, 0,1 A
MwH. Harpy3ka Ha Knemmax (MocT. TOK) 5B, 10 MA
Makc. yactota KOMMyTaLUM NPV HOMUHANbHOW Harpy3ke/MuUH. Harpyske 6 MmuH1/20 ¢!

U IEC 947, yacmu 4 u 5

Mpu oTAaenbHOM 3aKa3e KOMMIEKT AOMNOJIHUTENIbHOIO YCTPONCTBa COAEPXUT
. PenenHbin mogyns MCB 105

. YBennueHHoe KpensieHre naHenu LCP 1 yBeNMYEHHYI0 KIIEMMHYIO KPbILKY
. ApnblK AnA KpbIWKKW AocTyna K nepekntoyatenam 5201, S202 n S801

] KabenbHble XOMYTbl AnA KpenneHna Kabenen K mopgynto pene

130BA709.11

1 BAXKHO! Apnbik JOJIKEH 6biTb NnomeleH Ha pamky naHenu LCP, Kak noka3aHo Ha pucyHke (B cooTBeTcTBUM C TpeboBaHuAMM UL).

2 PenenHana nnata

PucyHok 11.8 Tunbl kopnycos A2-A3-B3

1 BAXKHO! fApnbik JOJIKEH 6biTb NnomeleH Ha pamky naHenu LCP, Kak noka3aHO Ha pucyHKe (B COOTBeTCTBUM C TpeboBaHuAMM UL).

2 PeneliHaa nnata

PucyHok 11.9 Tunbl kopnycos A5-B1-B2-B4-C1-C2-C3-C4
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PyKOBOACTBO no NPOeKTNpoBaHuio

ABH/MAHUWE!

MpepgynpexpgeHne o ABONHOM NUTaHUM

YT106b1 O6aBMTL AONONHUTENbBHYIO peneiHyto nnaty MCB
105, BbinonHMTE crepytolme AencTBUA.
1. OTknounte nNTaHne npeobpasoBaTtensa YacToTbl.

2. OTkntounTe nuTaHme ot Pa3beMoB TOKOBEAYLNX
yacTen Ha Knemmax pene.

3. CHumuTe ¢ npeobpasoBatens yactotbl LCP,
KJIEMMHYIO KPbILWKY 1 KpernneHne LCP.

4. BctaBbTe gononHuTenbHyto penerHyo nnaty MCB
105 B rHe3go B.

5. Mogkniounte Kabenu ynpasneHns v npukpenure
WX NpuiaraeMbiMn KabenbHbIMW HaKIagKamm.

6. Mo3aboTbTech, UTO6bI 06ECneunTb NPaBUNbHYIO
ONVIHY 3aYMLLEHHbIX YY4acTKOB MPOBOAOB (CM.
PucyHok 11.11).

7. He coepnHsAiTe ToKoBeayLMe YacTu (BbiICOKOe
HanpsXeHue) C curHanamm ynpasnenua (PELV).

8. YcTraHOBUTE yBenuYeHHoe KpenneHve naHenun LCP
N YBESINYEHHYIO KNEMMHYIO KPbILLKY.

9. 3ameHuTe LCP.

10.  [lNogknounTe NUTaHKe K NpeobpasoBaTento
yacToTbl.

11.  BbibepuTe PyHKUMU pene B napameTpax 5-40 Pene
¢yHkyul [6-8), 5-41 3adepxka eKkno4eHUs, pene
[6-8] n 5-42 3adepxka sviknoueHus, pese [6-8].

YBELIOMJIEHU

Maccus [6] - pene 7, maccuB [7] — pene 8 n maccus [8] -
pene 9.

YBEJOMJIEHU

Jna poctyna K nepeksiovaTento OKOHEYHOW Harpysku
S801 uHTedelica RS 485 unu K nepeknioyarenam Toka/
Hanps)eHua $201/5202 cHuMmuTe peneliHyto nnaty (cm.
PucyHok 11.8 n PucyHok 11.9, no3numa 2).

Relay 7 Relay 8 Relay 9

130BA162.10

PucyHok 11.10 Pene

=4
R
3
2

PucyHok 11.11 MpaBunbHbIN cnoco6 BCTaBKM NPOBOAOB
\ / 1 1 1 E
é345 789101112'::
/ Colcjca | | cCJ g
PPpOpppee

. -
-l

A= |-

Ol |-
4@Dm
w —HH] o

4@D <
w 4@D =
—s

- -

4@Dm

. -
Ol |-

—]~
N —@D =
—l

1 [H3
2 |TokoBepyLan yacTb
PELV

PucyHok 11.12 MpaBunbHoOe nogknoveHne pene

YBEIOMJIEHU

He o6beauHanTe cucrtembl 24/48 B ¢ BbICOKOBOJIbTHbIMU
cucreMmamu.
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11.2.5 VLT® Safe PLC Interface Option MCB 108

JononHnTenbHasa nnata nHtepdeiica Safe PLC MCB 108 npefHa3HayeHa 418 YCTAHOBKM MeXIY ABYXMOMOCHOWN KNeMMOW
(nntoc 1 MuHyc) Ha Safe PLC n Bxogom ¢yHKUMM 6e3onacHoro octaHoBa (Safe Stop) B FC 302. NHTepodeic Safe PLC
NMo3BOJIAET NMOAABaTh Ha MONOXUTENbHBIN 1 OTpULATENbHBIN BbixoAbl Ha Safe PLC TecToBble MMMYfbChl, HE Meluas
NOCTYNNIEHMIO CUTHany faTuMka Ha Knemmy 6e3onacHoro octaHosa T37.

OH MOXeT UCNoNb30BaTbCA B COYETAHMM C 3aLUTHBIMK YCTPONCTBAMU ANA BbINONHEHUA TpeboBaHMI CTaHAAPTOB
IEC61800-5-2 SIL 2, 1ISO13849-1, KaT. 3 no 6e30nacHOMy OTK/IOUEHMIO KpyTALlero MomeHTa (STO).

HononHuTenbHbIN moaynb MCB 108 ranbBaHn4Yecku pa3BA3aH NocpencTBOM BHYTPEHHENO npeo6pa3OBaTenﬂ N3 NOCTOAHHOIO
TOKa B MOCTOAHHbIA. OH MOXeT yCTaHaBNnMBaTbCA B rHE300 AOMONHUTENIbHOIO Moayna B.

BxogHoe Hanps)xeHune (NocCT. TOK) 18-28 B nocT. ToKa
TUNWYHBIN BXOAHOW TOK (MOCT. TOK) 60 MA
Makc. BxogHO TOK (NOCT. TOK) 110 MA (nocT. ToKa)
Makc. 6pocok Toka (MocT. TOK) 500 mA (nocT. ToKa)
BbixogHoe HanpskeHue (NOCT. TOKa) 20 B nocT. Toka npu VBx. = 24 B
3apepxKa BKIOYEHUA 1 mc
3afiepKa BbIKJIIOUEHUA 3 Mc

Cobniopante cnegytowye Mmepbl NPeAOCTOPOXKHOCTM
. FC 302 ¢ MCB 108 (B Tom uncne coegmHeHna mexay X31/9 n knemmon 37) JOMKHbI YCTaHaBAMBATbCA BHYTPU
kopnyca IP54.

. BknioueHue 6e30MacHOr0 OCTaHOBA (T. €. CHATUE HanpsKeHVA 24 B ¢ Knemmbl 37 NOCPEACTBOM OTKOUEHWUA noaauun
HanNpsKeHWs Ha aByxnonocHoi Bxog MCB 108) He obecrneurBaeT 31eKTpo6e30nacHoCTb.

. YCTpOCTBO 3alnThl, MOAKIOUEHHOE K ABYXMOMoCHOMY Bxogy MCB 108, [omKHO COOTBETCTBOBATbL TPEOOBAHUAM K
kateropuu 3 / PL d ctanpapta ISO 13849-1 npepbiBaHuA nofdaum HanpsaxeHua/Toka Ha MCB 108. 3To Takxe
OTHOCUTCA K coeiMHeHuam mexay MCB 108 n ycTpolicTBoM 6e3onacHOCTU.

. MpouTnTe MHCTPYKUMIO K YCTPONCTBY 6e30MmacHOCTY 1 criepyiiTe el npw NoaknloyeHun yctponctea kK MCB 108.

130BA830.10

+

X31/2 o——* ——O X31/9

X31/3 0——GND GX——o0 X31/10

1234567 8 9101112

OO 7t al vl eal b
SI616181410181818181818

PucyHok 11.13 [JononHutenbHblii moaynb uHtepdeiica Safe PLC MCB 108
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Safe PLC MCB 108 FC302

130BA831.11

X31/2 |} 4+ X31/9

24V DC
P-Control —> 37 [ Safe
P - Monitor %}J
X313|cyp  N\GxX31/10_ 20
M - Monitor ﬁ e — N J
M - Monitor > '

GND

PucyHok 11.14 MopaknioueHne K uHtepdency Safe PLC
MCB 108

11.2.6 VLT® PTC Thermistor Card MCB 112

JononHutenbHoe yctporicteo MCB 112 no3sonset
KOHTPONMPOBaThb TeMnepaTypy 3NMeKTPoABUraTens yepes
rasibBaHMYeCKn N30IMPOBaHHbBIA BXOA MiaTbl TEpMUCTOPA
PTC. 310 gononHuTenbHOE YCTPOWCTBO ANA rHesga B
npeobpasoBareneil YacToTbl C PpyHKLMen 6esonacHoro
OTK/IIOYEHMWA KPYTALLEro MOMeHTa.

CBefeHnA 0 pasNyHbIX BO3MOXKHOCTAX NMPUMEHeHNA
cM. B 21asa 10 lpumepsl npumeHeHUA.

Knemmbl X44/1 n X44/2 aBnaotca Bxogamn TepmmncTopa.
Knemma X44/12 aktneusnpyeT 6e3onacHoe oTKoueHne
KpyTsALlero MomMeHTa npeobpasosatens yactotsbl (T-37) B
cflyyae, Korga 3Toro TpebyloT 3HaueHUa TepMrcTopa, a
Knemma X44/10 nHbopmmpyeT npeobpasoBaTtesib YacTOTbl O
TOM, yTo oT MCB 112 noctynun 3anpoc 6e3onacHoro
OTKJ/IIOUEHMWA KPYTALLEro MOMEHTa, C Lefblo obecneuntb
COOTBETCTBYIOLLYI0 06PabOTKy aBapuiiHbIX cMrHanos. YTobbl
caenaTb BO3MOXKHbIM MCNOb30oBaHve nHbopmaymmn ot
X44/10, gna ogHoro mn3 undpoBbIX BXOAOB (Unn undpoBoro
BXOAA YCTAHOBMIEHHOrO AOMOSIHUTEIbHOIO YCTPOWCTBA)
[OMKHa ObITb BKJIlOUEeHa HacTpolika [80] PTC-kapma 1.
Hactpoiite B nap. 5-19 Knemma 37, 6e3ondcHsili ocmaHos
HYXHYIO peaKuuio 6e30MacHOro oTKNoYeHNA KpyTALero
MOMeHTa (MO YyMONUYaHMI0 3TO aBapuiiHbIN cUrHan GyHKLMK
6e30MacHOro OCTaHoBa).

MS 220 DA ZIEHL £
Motor protection v
Option B
Code No.130B1137

130BA638.10

MCB 112 PTC Thermistor Card

1 Reference for 10, 12
10 20-28VDC 10 mA
12 | 20-28VDC 60 mA

[}
=z
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Control Terminals of FC302

PucyHok 11.15 MoHTaxx MCB 112

Ceptudukaumna ATEX npu ncnonbsosaHun FC 102,

FC 202 n FC 302

Mopynb MCB 112 ceptnéuumposaH ana ATEX, To ectb
npeobpasoBaTesib YacToTbl B KOMOMHauum ¢ MCB 112
MOXET MCNONb30BaTbCA C ABUraTENAMU B NOTEHLMANBHO
B3pblBOONacHbIX cpefax. MoapobHee cm. MHCmpykyuu no
3kcnyamayuu naamsl mepmucmopa VLT® PTC Thermistor
Card MCB 112.

PucyHok 11.16 B3pbiBoonacHaa atmocdepa (ATmosphére
EXplosive, ATEX)
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dneKTpUYecKne xapakTepucTmkm

MopkntoueHne pesuctopa
PTC pe3uctop, cootBeTcTBYtowmin ctaHgaptam DIN 44081 n DIN 44082

Konuuectso 1..6 pe3ncTopoB nocneaoBaTesibHO
3HaueHue 3anupaHus 3,3 Om.... 3,65 Om ... 3,85 Om
3HaveHue cbpoca 1,70M ... 1,8 Om ... 1,95 Om
Jlonyck Ha BKnouyeHne +6°C
CymmapHoe conpoTusfeHue wnenda gatymka < 1,65 Om
HanpsaxeHue Ha Knemme <25BamAR<3650M,<9BanmAaR=w
Tok pgaTumka <1MmMA
KopoTkoe 3amblkaHune 200M <R <40 0m
MoTpebnaemaa MOLHOCTb 60 MA

Ycnosua tectnposaHus

EN 60 947-8
HanpsakeHne npu nsmepeHnn ConpoTmUBIeHUA 6000 B
Kateropusa no nepeHanpsxeHunio 1
YpoBeHb 3arpAasHeHus 2
N3meputenbHoe HanpsxeHue Vbis 690 B
HapekHana ranbBaHnyeckaa passAska go Vi 500 B
JonycTrmas Temnepatypa oKpy»Katowel cpegpl -20 °C ... +60 °C
EN 60068-2-1, cyxoe Tenno
BnaHocTb 5-95 %, KoHAeHcaLumA He fonycKaeTca
YcTonumBocTb K BUbpaumm 10 go 1000 ry 1,14 g
YCTOMUMBOCTb K YyAapHOMY BO3AeNCTBUIO 509
Be3onacHble cucTeMHble 3HaueHnA
EN 61508 ana Tu = 75 °C (nocTtosAHHOW)
SIL 2 nNpu UHTepBase TeXHNYECKOro obcnyxneaHus 2 roga
1 Nnpu UHTepBasne TeXHNYECKOro 06CyXrBaHusA 3 roga
HFT 0
PFD (npwu exeropHon ¢yHKLUMOHaNbHOW NpoBepKe) 4,10 *1073
SFF 78%
As + Aop 8494 FIT
Aou 934 FIT

Homep pgna 3akasa 130B1137

11.2.7 VLT® Extended Relay Card MCB 113

JononHutenbHoe yctpoicteo MCB 113 go6aBnsaeTt K Ynciy CTaHAAPTHbBIX BXOLOB/BbIXOLOB MpeobpasoBaTens YacToTbl 7
undpPOoBbIX BXOAOB, 2 aHaNoroBbix Bbixoda 1 4 pene SPDT, uto obecneurBaeT NOBbILEHHYO TMOKOCTb U COOTBETCTBYET
pekomeHgaumam Hemeukoro ctaHgapta NAMUR NE37.

MCB 113 ABnseTca cTaHAapTHbIM AOMOHNUTENbHBIM YCTPONCTBOM Tunopasmepa C1 ana VLT® AutomationDrive u nocne
YCTaHOBKM OnpepenseTca aBToMaTUyecKu.
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PucyHok 11.17 dnektpuyeckne nogkniovyenna MCB 113

Uto6bl 06ecneunThb ranbeaHUueckyto passasky mexay VLT® AutomationDrive 1 nnaToit AoNonHUTeNbHOro ycTpoiictea, MCB
113 MOXeT NoAKN0UATbCA K BHELUHEMY NCTOUYHMKY nuTaHua 24 B uepes X58. Ecnu ranbBaHnyeckas pasBsi3ka He Tpebyetcs,
nnarta AOMOSHUTENIbHOTO YCTPONCTBA MOXET 3anuTbiBaTbCcA OT Npeobpa3oBaTena YyacToTbl, Yepes BHYTPEeHHWI pa3bemM 24 B.

YBEIOMJIEHU

B pene ponyckaetca 06beANHATL cMrHanbl 24 B 1 curHanbl BbICOKOTO HaMps»KeHWsA, NPy YCIOBUK, YTO MEXAY HUMN
6ypeT HaxoaMTbCA OAHO Heucnonb3yemoe pene.

Ona Hactpolikn MCB 113 ncnonb3yiiTe rpynnbl napameTpoB 5-1* Ljughposslie 8xo0bl, 6-7*% AHanoe. 8bixod 3, 6-8* AHanoe. 8bix00
4, 14-8* [lon-Ho, 5-4* Pene n 16-6* BxoObl U 8bIx00bI.

YBEJIOMJIEHU.

B rpynne napameTtpoB 5-4* Pene, maccus [2] cooTBeTcTBYeT pene 3, maccus [3] cooTBeTcTBYET pene 4, maccus [4]
COOTBETCTBYET pene 5, a MaccuB [5] cooTBeTCcTBYET pene 6.

dneKTpuYecKne Xapakrepuctuku

Pene

Konnuectso 4 SPDT
Harpyska npwu 250 B nep. Toka/30 B nocr. Toka 8 A
Harpyska npw 250 B nep. Toka/30 B nocrt. Toka ¢ cos = 0,4 35A

KaTteropusa nepeHanpsxeHus lll (KOHTaKT—3emns) 11l
KaTeropus nepeHanpskeHns (KOHTaKT—KOHTaKT) Il
CouetaHwue 250 B n curHanos 24 B Bo3mMOXKHO Npu Hannumm B NPoMeXyTKe OAHOro Hencnonb3yemoro pene
Makc. 3afepxka Bcnecteme mponyckHom cnocobocrm 10 mc
M3onayma oT 3emnu/waccu Ana ncnonb3oBaHMA B cUCTeEMax, NuTatowmxca ot IT-ceten

Lindpposble Bxoapl

Konnuectso 7
[nana3soH 0/24 B
Pexnm PNP/ NPN
BxogHow umnenaHc 4 kBT
Huskuin yposeHb cpabaTtbiBaHUA 6,4 B
Bbicokuin ypoBeHb cpabaTtbiBaHUs 17 B
Makc. 3agepKka BcneacTBue NpornyckHOM CnocobHOCTU 10 mc

AHanoroBble BbIXOfbl

Konnuectso 2
Hnana3oH 0/4-20 mA
Paspelatoas cnocobHOCTb 11 6ut
JInHeHoCTb <0,2%
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11.2.8 VLT® Sensor Input Option MCB 114

Mnata nogknodeHus fatumkos MCB 114 MOXeT MCNOMb30BaTbCA B CEAYIOWUX Lensax:

. MopknioueHne faTunKkoB Ana npeobpasoBateneit Temnepatypbl PT100 1 PT1000 ans oTcnexuBaHuA Temnepatyp
NOALIMMNHUKOB

o YBennuyeHne KOnMuyecTBa aHasoroBbiX BXOAOB C OAHUM AOMONIHUTENbHbIM BXOAOM AfA ynpaBJieHNA HeCKOJIbKUMIN
30HamMun nnn VISMEpEHI/IVI nepenaga AaBieHUA

. Moppepxka pacwumpeHHbix NMAO-perynatopoB ¢ Bxogamu/BbixofaMmn Anif yCTaBoOK, BXofamu npeobpasosaTeneil/
JaTuMKoB

Tunosble gBuraTeny, B KOTOPbIX NPeAyCMOTPEHO HanuyvMe AaTynMKoB TeMnepaTtypbl ANA 3aWnTbl NOAWNMHMKOB OT
neperpysku, OCHalATCA TpeMa AaTunkamu Temnepatypbl PT100/1000; oguH yCTaHaBNMBaeTCA Ha NepegHeM MOAWNMHMKE,
OpYrol — Ha 3afHeMm, 1 elle oAMH — Ha obmoTKax aBuratens. [lononHuTenbHbl mogynb Danfoss MCB 114 nogaepxusaeT
JaTuvKM C ABYMA UM TPeMA NPOBOAHMKAMW C OTAENbHbIMK NpeAenamu, yCTaHaBAMBaeMblMU ANA HeJOCTaTOYHON/
n36bITOYHOW TemnepaTypbl. NPy BKIIOYEHUN NUTAHMA MPOUCXOAUT aBTOMaTMUYecKoe obHapy»KeHune Tina aaTtyumka

(PT100 unu PT1000).

JTa onuusa MOXKeT BblaBaTb aBaPMIAHbIA CUrHas, eI M3MEPEHHAs TEMMEPATYPA HUXKE HUXKHEro Mpeaena vy Bollwe
BEpPXHEro npepesna, 3afaHHbix nosib3oBartenem. Temneparypa, usmMepsiemas Mo OTAENbHOCTY Ha KaXKAOM BXOAE AaTumKa,
OTOOpaxaeTcs Ha AMCII/Iee WK B NapameTpax 4ns uteHus. Pene nnu undposble BbIXoAbl MOTYT 6biTb 3anNpOrpaMMUPOBaHbl
Ha Bblgauy aBapuNHOrO CMrHasa Mpw MpeBbilEHNI BEPXHEro npegena B napamertpe [21] [pedynp.o nepezpes B rpynne
napameTpoB 5-** [Jughp. 8x00/8biX00.

C ycnoBrem oTKasa CBA3aH OOWM HOMep NpeaynpeXaeHna/aBapunHOro curHana, aBapuinHbli curHan/npeaynpexgexue 20,
Ow. Bxofa Temn.. JTo6ol MeILMIACA BbIXOA MOXET ObiTb 3anporpaMMrMpoBaH Ha akTMBMPOBaHWE NPW BO3SHUKHOBEHWM
npenynpeXxaeHna Uam aBapuinHoOro cuMrHana.

11.2.8.1 DnekTpuyeckmne n MexaHnyeckmne TeEXHNUYECKNE XapaKTepUCTUKM

AHanoroBbIN BXoA

Yncno aHanoroBbix BXOLOB 1
®opmart 0-20 MA nnn 4-20 mA
MpoBoga 2
BxogHon nmnepaHc < 200 Om
YacToTa onpoca 1 KMy
®unbTp 3-ro nopsagka 100 'y npwn 3 pb

JlononHnTenbHoe yCTPONCTBO MOXET NodaBaThb Ha
aHanoroBbIN AaTuMK curHanbl 24 B nocT. Toka (knemma 1).

Bxop patunka Temneparypbl

Yncno aHanorosbix BXogoB, nogaepxusatowmx PT100/1000 3
Tun curHana PT100/1000
MNopknioueHne PT 100 Ha 2 vnu 3 npoBoga/PT1000 Ha 2 unm 3 npoBoga
Bxop yactotbl PT100 1 PT1000 1 Ty AnAa KaXkaoro KaHana
Paspeluatolas cnocobHOCTb 10 6utos

-50..204 °C
[vana3oH TemnepaTypbl -58..399 °F

lanbBaHMYecKaa pa3BA3Ka
Mopkntouaemble JaTUMKM JOSXKHbI UMETb rasibBaHNYeCKylo pa3BA3Ky OT YPOBHA CETEBOro
HanpaxeHna IEC 61800-5-1 n UL508C

Mpoknagka Kabenen
MakcumanbHasa oJiMHa CUrHanbHOro Kabensa 500 m
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11.2.8.2 JnekTpnyeckasa cxema coeguHeHUN

MCB 114

Sensor Input Option B

SW. ver. xx.xx Code No. 130B1272

VDD |IN GND TEMP WIRE GND TEMP WIRE GND TEMP WIRE GND

| xa8/|1|2|3|4|5|6|7|8|9[10[11]12
: T T T T
| I | |
| | | |
| I | |
—1 | | [
| | |
4-20mA - - -
2or3 20r3 20r3 2o0r3
wire wire wire wire
Knemma HanmeHoBaHune OyHKUMA
1 VDD McTouHuK 24 B nocT. Toka ana
nuTaHMA gatumka 4-20 MA
2 | BX. Bxop 4-20 mA
3 GND 3a3emneHne aHanoroBoro

BXopa

4,7,10 Temn. 1, 2, 3 TemnepaTypHbIN BXOA

5,8 11 Mposog 1, 2, 3 Bxop no TpeTbemy nposoay,
eCsIn NCMOoNb3yTCA AATUNKM C

TpemMa nposodamu

6,9, 12 GND 3a3emneHune Temmn. Bxoga

PucyHok 11.18 MCB 114

11.2.9 fononHutenbHoe yctpoiictso VLT®
Safe MCB 15x

YBEAOMJIEHU

HDononHutenbHble cBegeHna o MCB 15x cm. B
UHcmpykyuax no skcnayamayuu 0onoJIHUmesibHo20
ycmpolicmea MCB 15x Safe Option.

[

L

=
130BC308.10

JjontrolCard
- ¥
Field bus s Internal Bus 1
Interface 2
o
| I we HH
@ L
MCB150/151 s I
Safety Option =4
O

IGBT

i
T' gy

_ IIIIIIHI]

PucyHok 11.19 besonacHaAa cucrema npusopa

{111

MCB 15x BbINONHAET 3alWUTHbIe GYHKLMUN B COOTBETCTBUM
co ctaHgaptom EN IEC 61800-5-2. YcTponcTso
KOHTpONUpyeT anA npeobpasoBaTenein YacToTbl
nocnefoBaTeNbHOCTY 6e30MacHOro NnepemeLleHns,
KOTopble 6e30MacHO OCTaHABMAMBAIOTCA U OTKIIIOYAIOTCA B
clyyae owmnbKu.

Mnata MCB 15x BcTpoeHa B VLT® AutomationDrive FC 302;
ansa ee paboTbl HeobXxoAMM cuUrHan patymka. besonacHas
cuctema npusoga Danfoss coctout n3 cnepytowmx
3/1eMEHTOB:

. npeo6pasosatenb yactoTbl VLT® AutomationDrive
FC 302

. nnata MCB 15x BCTpoeHHasi B npeobpa3oBaTtenb
4acToTbl
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Mnata MCB 15x

aKTMBMpyeT GYyHKUMM 6e3onacHoCTr

. KOHTpONMpYeT nocnefoBaTeNibHOCTU 6e3onacHoro
OBWKEHMA

. nepepaet curHanbl GyHKUMIA obecneyeHun
6e30nMacHOCTN B CUCTEMY KOHTponA 6e3onacHocTn
yepe3 JOMONHUTENbHO YCTaHaBIMBaeMoe
nopakntoyeHne K wuHe Profibus

. aKTMBMpPYET BblOpaHHbIVi BapyaHT peakuun Ha
oTKa3 (6e3omnacHoe OTK/YEHNE KPYTALLEro
MOMeHTa unm 6e3onacHblii OCTaHOB 1) B cCyvae
owmnobKm

WmeeTcs gBa BapuaHta MCB 15x: c nHtepdeincom
sHKogepa HTL (MCB 151) ¢ nHTepdeiicom sHkogepa TTJ1
(MCB 150).

MCB 15x Safe Option aBnsfetca ctaHOapTHbIM
[OMONHUTENbHBIM ycTpoiicteom ana VLT® AutomationDrive
FC 302 n nocne yctaHOBKM onpefenseTcA aBTOMaTUYecKu.

MCB 15x mMo»eT Mcnonb3oBaTbCA ANA KOHTPONA OCTaHOBa,
3anycKka M CKOpOCTW BPaLLeHUA Uav NPOAOIIbHOro
nepemelleHna ycTponcTea. B Kauectse ycTpowncrsa
KOHTPONA CKOPOCTW 3TOT MOAYJ/Ib YacTO WUCMOMb3yeTca B
COYeTaHMM C NOPYYHAMM, CMOTPOBLIMU SIIOKAaMU U
3aLMTHBIMK KaJIUTKaMU C SN1EKTPOMarHUTHbIMU
3anuparowmMm Unu oTnMpalLWwrMm Bolkntoyatenamu. Korga
CKOPOCTb OTCNIEXMBAEMOro YCTPOWNCTBa NajaeT HuKe
3a/laHHOW YCTaHOB/IEHHOWN TOUKM (B KOTOPOW CKOPOCTb yxKe
He cumTaeTtca onacHon), MCB 15x BblaaeT HU3KKIA YypOBEHb
Ha Bbixofle S37. 3TO NO3BONAET OnepaTopy OTKPbITb
3alMTHYIO KanuTKy. B cnyyae npumeHeHna ana KOHTponsa
CKOPOCTY 3aLUUTHBIA BbIXOA S37 UMEeT BbICOKMI pabouunia
YypOBeHb (Korfja CKopoCTb ABUraTens KOHTPOIMpPyeMoro
YCTPOWCTBA HUXe 3aflaHHON YCTaHOBOYHOW Touku). Korga
CKOPOCTb MpeBbILIaeT YyCTaHOBMIEHHOE 3HayeHne, AOCTUras
CJIMLUKOM BbICOKOW (OMacHOW) CKOPOCTH, BbIXOA
6e30MacHOCTU UMEET HU3KMIN YPOBEHD.

MpeobpasoBaTenb YacToTbI

. OTKNMOYaeT NnTaHne ABuraTens,

. nepekmnoyaeT ABuratesib B pexxnm cBo60AHOro
BPaLUeHUA 1 aKTMBUpPYeT GpyHKUMI0 6e3onacHoro
OTKJTIOYEHMA KPYTALLEro MOMEHTa.

Cuctema ynpaeneHus 6e30MacHOCTbIO

. akTBMpyeT GYyHKUMM 6e30MacHOCTM Yepes BXoabl
Ha MCB 15x
. ob6pabaTbiBaeT cMrHasbl, NocTynatwLme ot

3alUTHbIX yCTpOIZCTB, Taknx Kak

. KHOMKa aBapunHoro octaHosa E-STOP

. BeCKOHTaKTHbIN MarHUTHbIN
nepeknoyatenb

. Brnokupylowuin Bbikntoyatenb

. YcTponcTBa CBETOBOW 3aBechl

. obpabaTbiBaeT dyHKUMIO cocToAHMA MCB 15x

. obecneunBaet 6e30MacHoOe coefiMHEHNE MeXay
MCB 15x 1 cucTeMoi ynpaeneHus 6e30nacHOCTbIO

. obecrneynBaeT obHapyeHNe OTKa3oB Npwu
aKTBaumm GyHKUMIA 6e30MacHOCTY (3amMblKaHKA
MeX[y KOHTaKTaMK, KOPOTKME 3aMblKaHus) B
CUrHanax mexgy CUCTeMol ynpasneHus
6e3onacHocTbio 1 MCB 15x

Bup cnepepn

o
I}
o
MCB 150 c € OptionB ]
Safe Option 130B3280 S
TTL Enc. interface -
SW.ver. T .xx 12 3 4
LeEp: OO OO
< 2
< o < < @
- 2 UL YUY LY >SS o
t oaoaane &5 Q
vsor[ 1] 2] 3 4]5] 6] 7] 8] o]0 11 ]12]
Pucynok 11.20 MCB 150
o
5
MCB 151 c OptionB 3
Safe Option 130B3290 3
m
HTL Enc. interface -
SW.ver. 1 xx 12 3 4
to: OO OO
< o < < @
Tofyuiouang s o o
t Ea&oband s B G
Y31/ "I ‘ 2‘3‘4‘5‘6‘7‘8‘9‘10‘11‘12‘

PucyHok 11.21 MCB 151
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TexHnyeckue XapaKTepucTtnukn

MCB 150/MCB 151

MoTpebnsemas MOLHOCTb

2 BT (3KBMBaneHT sHepronoTpebneHns, oTHocAwminca K VDD)

Tekywee notpebnenHne VCC (5 B)

< 200 mA

Tekywee notpebneHve VDD (24 B)

< 30 MA (< 25 MA ana MCB 150)

Lndpposbie Bxoabl

Yucno uudpoBbIx BXOAOB

4 (2 x 2-KaHanbHbIX UMGPOBbIX BXOAOB 6€30MacHOCTU)

)J,manasoH HanpAaXeHnA Ha Bxofe

0-24 B nocT. ToKa

BxogHoe HanpskeHue, Nornyecknin «0»

< 5 B nocrt. Toka

BxomHoe HanpskeHue, nornyeckas «1»

> 12 B nocT. ToKa

BxoaHoe HanpsxeHue (Makc.)

28 B nocT. ToKa

BxoaHon ToK (MuWH.)

6 MA npu VBx. = 24 B (Nuk 6pocka nyckoBoro Toka 12 mA)

BxoaHoe conpoTtusneHune npubn. 4 kOm
[anbBaHMYecKan pa3BA3Ka Het
C 3aWnTON OT KOPOTKOrO 3amMblKaHWUSA Oa
Bpemsa pacno3HaBaHWA BXOAHOIO MMMNynbca (MUH.) 3 mc
Bpemsa HecooTBeTcTBUA (MMH.) 9 Mc

[nviHa kabensa

< 30 M (3KpaHUPOBAHHBIN NN HEIKPAHUPOBAHHBIN Kabenb)
> 30 M (3KpaHUPOBaHHbIN Kabesb)

Lindposoin Bbixon (Bbixog Safe)

Yncno BbIxogos

1

Hwn3koe BbixogHoOe HanpAaxeHne

< 2 B nocrt. Toka

Bbicokoe BbiIxogHOE HanpAaxeHune

> 19,5 B noct. Toka

BbixoHOe HanpsxeHne (Makc.)

24,5 B nocT. ToKa

HoMurHanbHbIN BbIXOZHOM TOK (npn 24 B) < 100 mA
HomurHanbHbIN BbixogHOM TOK (npu 0 B) < 0,5 mMA
lanbBaHUyeckas pa3Ba3ka Het
AnarHocTnyecknini TeCToBbIN MMMYbC 300 MUKPOCEKYHS,
C 3aWnTON OT KOPOTKOrO 3amblKaHWUA Ha

[nviHa kabensa

< 30 M (3KpaHUpPOBaHHbIN Kabesb)

Bxop sHkogepa TT/1 (MCB 150)

Yncno BxopgoBs sHKogepa

4 (2 x puddepeHuymnanbHbix Bxoaa A/A, B/B)

Tvnbl 3HKOZEpa

TTJ1, nHKpemeHTanbHe 3HKodepbl RS-422/RS-485

OvanasoH guddepeHUManbHOro HanpsAXeHNs Ha BXoge

oT -7 go +12 B nocT. ToKa

HanpsxeHre mexay obwuym NpoBOAOM 1 BXOAOM

oT -12 po +12 B nocT. Toka

BxogHoe HanpsikeHue, nornvecknii «0» (andod.)

< -200 MB nocrT. Toka

BxogHoe HanpsxxeHue, nornyeckasa «1» (audd.)

> 4200 mB nocT. Toka

BxogHoe con poTnBneHne

npwén. 120 Om

MakcumanbHas yacTtoTa 410 Kkly,
C 3aMTON OT KOPOTKOrO 3amblKaHWUA Oa
OnvHa < 150 m (McnbITaHre C 3KpaHMpoBaHHbIM Kabenem Heidenhain AWM Style 20963 80 °C 30 B E63216,

Kabensa

3KpaHMpPOBaHHbIN Kabenb auratensa 100 m, 6e3 HarpysKku Ha fBuratene)
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Bxop sHkogepa HTL (MCB 151)

Yncno BXxOAOB 3HKOAepa

2 (2 X HecMMMeTpUYHbIX Bxoaa A; B)

Tunbl 3HKOAEpa

NHKpemeHTHble sHKogepbl HTL; patumk 6nmnsoctun HTL

Jlornueckunin exop,

PNP

[dnanasoH HanpsaxeHWA Ha BXxoge

0-24 B nocrT. ToKa

BxofgHoe HanpsxeHue, normyecknin «0»

< 5 B nocrt. Toka

BxogHoe HanpaxeHne, normyeckan «T»

> 12 B nocT. ToKa

BxogHoe HanpskeHne (Makc.)

28 B nocT. ToKa

BxoaHoe conpoTtueneHne npuén. 4 Om
MakcumanbHas yacTtoTa 110 kly
C 3aWmMTON OT KOPOTKOrO 3amblKaHWNA Ja

OnnHa
kabensa

< 100 m (McnbITaHre C 3KpaHMpoBaHHbIM Kabenem Heidenhain AWM Style 20963 80 °C 30 B E63216,

3KpaHMpPOBaHHbI Kabenb gsuratena 100 m, 6e3 Harpy3ku Ha apuratene)

MuTaHne Ha Bbixoge 24 B nocT. Toka

HanpaxxeHne nntaHnAa

24 B nocT. ToKa (gonycTMoe OTKNOHeHWe HanpsaxeHusa: oT +0,5 B fo -4,5 B noctoAaHHoro Toka)

MakcrManbHbIA BbIXOLHOWN TOK.

150 mA

C 3aWnTON OT KOPOTKOrO 3amblKaHWSA

Oa

OnuHa kabens

< 30 M (3KpaHUPOBaHHDIN U HEIKPAHMPOBAHHbIV Kabesnb)
> 30 M (3KpaHMpPOBaHHbI Kabenb)

CeKuusi 3a3eM/IeHUsI BXOZIOB M BbIXOOOB

OnuHa kabens

< 30 M (3KpaHUPOBaHHDIN UM HEIKPAHMPOBAHHBIV Kabesnb)
> 30 M (3KpaHMpPOBaHHbI Kabenb)

CeyeHuie kabenen

HanpskeHve nutaHnsa LnudpoBbIX
BXOA0B/BbIXOA0B

0,75 Mm*/AWG 18, AEH 6e3 nnactkosoro konbLa B cootsetcTBumn ¢ DIN 46228/1

XapaKkTepuctrku cbpoca

Bpems pyuHoro c6poca

< 5 mc (MCB 15x)
< 5 Mc (npeobpa3zoBaTenb YacToOTbl)
< 10 mc (NnepudepunitHan WNHa)

Bpema nmnynbca npu py4Hom cbpoce

10 pcek (MCB 15x 1 npeobpasoBaTtenb YacToTbl)

Bpemsa aBTomMaTnueckoro cbpoca

<4 mc

Bpemsa c6poca npu 3anycke

< 5 ¢ (42-90 Restart Safe Option)

Bpemsa oTknuka

BpeMﬂ OTKNMKa C BXOAa Ha BbIXo[

<2 MC

ABapuiHbIN OCTaHOB A0 Hayana SS1/SLS

<7 MC

Bpema obHapyxeHua mexdasHoro cbon

< 3 Mc (Npwv aKTUBMPOBAHHOM BbIXOLE)

MG33BF50
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JononHuTtenbHble yCTPOICTBA W... PykoBOACTBO NO NPOEKTUPOBaHUNIO
11.2.10 MepexogHuk VLT® MCF 106 gna TexHNYecKne XapaKTepucTmKu

JOMOJTHUTENbHbIX yCTpOI‘/'ICTB B B kopnycax A5, B1 n B2 Bce knemmbl MCO 3xx

rHesge C pacnonoXeHbl PALOM C MaTol ynpasneHus. Ytobbl

nony4nTb JOCTYN K HUM, CHUMUTE NEepPefHIo0 KPbILLKY.

MepexoaHuK fononHuTenbHOW nnatel ana riespa C MCF Knemmbl ynpaeneHna MCO — 3To pasbembl C BUHTOBbIMM
106 nossonsAeT fobaBnTb B Npeobpa3oBaTenb YacToThl 3axnmamu. Knemmbl X55, X56, X57, X58 n X59
JononHutenbHyto nnaty B. B ctaHgapTHble pa3bembl A n B AybnvpytoTca Ana UCNosb3oBaHMA Kak ¢ Koprycamu
nnatbl ynpaBieHUA MOXHO YCTaHOBUTb OAHY dopmaTa «KHUKKa», Tak U GopmaTa «KOMMaKT»,
AOMONHUTENbHYIO MNaTy A 1 OfjHY [OMNONHATENbHYIO NAaTy °
B, a B nepexogHuKk gononHutenbHom nnatbl C MOXHO @ x62 X60 g
YCTaHOBUTb [0 [1BYX AOMOHUTENbHbIX nnat B. @ %

Moppo6Hee cm. MHcmpykyuu no mosmaxy VLT® Automa-
tionDrive FC 300, adanmep 0715 00NO/IHUME/bHbIX
ycmpolicma 8 2Hez0e C MCF 106.

2

11.3 JlononHuTenbHble yCTPONCTBa ANA
ynpasfieHnA nepemeLleHem Xs5

3akas

JononHuTenbHble MNaThl YNpaBieHWs NepeMeLleHrem

(MCO) noctaBnaoTca N1Mbo B BUAE AOMOMHUTENIbHbIX NAaT

[/1A YCTAHOBKU Ha MecTe, mbo B dopme BCTPOEHHOTO
JononHuTenbHoro obopyaoBaHus. [na mogepHM3aumm X56
HEO6XOAMMO MPUOOPECTM MOHTAXKHbIN KOMMNEKT. Kaxxaplin

KOpMyC MMeeT COBCTBEHHOW MOHTaXHbI kKomnnekt. MCO

3xx ncnonb3ayetca B rHezge CO, HO MOXET yCTaHaBNMBATLCA

BMeCTe C Apyrow AononHuTenbHon nnaton B rHesge Cl.

\oooooooooooo
(I

)

[1T1

NI
i

QDQ

[T]

OOOOOOOOOO\XOOOOOOOOOOOO
S

MOHTa»KHbI KOMNNEKT B 3aBUCMMOCTM oT Tuna |Homep ana X57
Kopnyca 3aKasa N
Bookstyle e
A2 1 A3 (40 MM ansi OQHOroO AOMONHUTENBHOIO 130B7530 X58 L 0 @)
yctporictea C) L
A2 n A3 (60 MM ansi ONONHUTENBHOMO 130B7531
yctporictea CO + C1)
B3 (40 MM ana ogHOro JOMOSHUTENBHOMO 130B1413 X59
yctporictea C)
B3 (60 MM gnA [OMONHUTENBHOFO YCTPOWMCTBA 130B1414 B
co+C1) 1 KnemmHana konopka Aana KoprnycoB ¢opmata «KHUMKKa»
KomnakTHocTb 2 KnemmHas Konofika Ans KOprycos ¢popmaTa «KOMMaKT»
A5 130B7532 X55 SHkogep 2
B, C, D, E n F (kpome B3) 130B7533 X56 Snkogep 1
Ta6bnuua 11.4 Homepa AnA 3aka3a MOHTaXKHbIX KOMMNIEKTOB X57 Lngposie BxoAs
X58 NcTouHuK nutaHua 24 B noct. Toka
X59 Lindposble BbixOAbI
X62 LnHa MCO CAN
X60 MopknioueHus ansa otnagkm (RS-485)

PucyHok 11.22 PacnonoeHune KieMMHbIX KONOAOK
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CBefeHNA 0 Knemmax Homep knemmbl OnucaTtesibHOe UMSA NUTaHUA
1 Mutanne +24 B

Homep knemmbl OnucaTtenbHoe MMsA 3HKoAepa 2 5 GND

(o6bpaTHOI1 CBA3M)

! Mutanne +24 B Ta6bnuua 11.8 KnemmHas Kopo6ka X58

2 MutaHne +8 B

3 MuTaHue +5 B Homep knemmbl OnuncaTtenbHoe UMA LUPPOBbLIX

4 GND BbIXO40B

5 A 1 Linpposon Bbixoa/Bxon

6 A HeT 2 Lindposoi Bbixoa/Bxon

7 B 3 Linpposoi Bbixog,

8 B Het 4 Lindposoii Bbixop

9 Z/4acobl 5 Lindposoii Bbixop

10 Z HeT/4yacbl HeT 6 Lindposoii Bbixop

1 OAHHDIE 7 Lindposoi Bbixoq,

12 JAHHBIE HeT 8 Lindposon Bbixop,

Ta6bnuua 11.5 KnemmHas kopo6ka X55

Ta6nuua 11.9 KnemmHas kopo6ka X59

Ta6bnuua 11.6 KnemmHas kopob6ka X56

Homep Knemmbi OnucaTenbHoe UMA 3HKogepa 1 Homep Knemmbl Otnagka MCO (RS-485)
(rnaBHoOro ycrpoiictsa) cs Bbibop ynpaBneHus
1 MutaHne +24 B 62 RxD/TxD - P
2 He onpepeneH 63 RxD/TxD - N
3 Mutanne +5 B 66 0B
4 GND 67 +58B
5 A
6 A Her Ta6nuua 11.10 KnemmHas Kopobka X60
7 B
Homep knemmbi LlLinvHa MCO CAN
8 B Het
1 He onpepeneH
9 Z/yacobl
2 CAN - L
10 Z HeT/4yacbl HeT
3 DRAIN
1 OAHHBIE
4 CAN - H
12 OAHHBIE HeT
5 He onpepeneH

Homep knemmbi OnucartenbHoe uMsaA I.ll/ld)pOBOI'O BXOoAa

Linpposon Bxop

Linpposon Bxop

Lindposon Bxopn

Lindposon Bxog

Lindposon Bxon

Lindposon Bxon

Lindposoi Bxon

Lindposoin Bxon

Lindposoii Bxog

=lo|o|N|lao|nn]|D|lW|N]|=

o

Lndposoii Bxog

Ta6bnuua 11.7 KnemmHasa kopob6ka X57

Ta6nuua 11.11 KnemmHaa Kopobka X62
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PyKOBOACTBO no NPOeKTNpoBaHuio

11.3.1 YcTponcTso ynpasneHus

nepemelerHnem VLT® Motion
Control Option MCO 305

MCO 305 npepactaBnseT coboi BCTpanBaembliin
nporpaMmmmnpyemblii KOHTponnep nepemelyeHus ana FC 301
n FC 302, nogpobHee cm. enrasa 11.3.1 JJononHumesnbHslie
ycmpolicmea 0717 ynpasneHusa nepemelwjeHuem.

11.3.2 KoHTponnep cuHxpoHuszayum VLT®
MCO 350

YBENOMJIEHU

KnemmHbIn 610k X59 nmeet ¢pukcrpoBaHHble GyHKLMM
ana MCO 350.

YBELIOMJIEHU

KnemmHbIn 610K X62 He nogpepxusaerca gna MCO 350.

YBEJOMJIEHU

KnemmHbIn 610K X60 He ncnonb3yetca ana MCO 350.

MoppobHee cm. 2naea 11.3.1 JononHumenobHole
ycmpoticmea 0718 ynpasneHus nepemeljeHuem.

11.3.3 KoHTponnep no3nunoHnMpoBaHmA
VLT® MCO 351

YBE/IOMJIEHU.

KnemmHbIn 6510K X59 umeeTt PpukcmpoBaHHbie GyHKLUN
ana MCO 351.

YBE/IOMJIEHU.

KnemmHbIn 610K X62 He nogpepxuBaerca gna MCO 351.

YBENOMJIEHU

KnemmHbIn 610K X60 He ncnonb3yetca ana MCO 351.

MoppobHee cm. 2rnaea 11.3.1 [JononHumernbHble
ycmpolicmea 0718 ynpasniieHus nepemeljeHuem.

11.4 TllpuHaanexHoctn

11.4.1 TopmO3Hble pe3ucTopbl

B npunoxeHnax, B KOTOpbIX ABUratenb UCNONb3yeTca B
KayecTBe TOPMO3a, ABUraTeslb reHepupyeT SHepruio,
KoTopan BO3BpallaeTca B NpeobpasoBaTenb YactoTbl. Ecnn
SHeprua He MOXeT nepepaBaTbcA o6paTHO B ABUraTenb,
HanpsXeHve B Lienn NOCTOAHHOrO ToKa Npeobpa3soBaTens
NoBbIWAETCA. B NpunoxeHnax ¢ 4acTbiIM TOPMOXKEHUEM
W/VInn C Harpyskamu, UMelLnMn 60MbLLIOA MOMEHT
VHepLMKN, 3TO MOXKET MPUBECTM K OTKIIOYEHUIO BCNeacTBme
nepeHanpsaxeHna B npeobpasosaTene u, B pesynbraTe, K
ocTaHoBY. [nA paccemBaHuA 3Hepruu, BbipabaTbiBaemon
npy pekyrnepaTMBHOM TOPMOXEHUU, NCMONb3YIOTCA
TOPMO3Hble pe3ucTopsbl. Pesauctop BbiGrpaeTca no
BeNIMYMHE CONPOTMBNEHUNA, HOMWHANY paccensaemon
MOLLHOCTU U pa3mepam. KomnaHua Danfoss npegnaraet
LUMPOKMI aCCOPTUMEHT PasfINyHbIX Pe3NCTOPOB,
cneuvanbHO NpefHa3HayYeHHbIX ANA Hawmx
npeobpasoBaTenen yactotbl. O nogbope pasmepos
TOPMO3HOro pe3ncTopa CM. 21aea 5.5.3 YnpaeneHue ¢
nomouwbio hyHKUUU mopmoxeHus. KopoBble Homepa MOXHO
HanTu B 2n1aea 7 3akas.

11.4.2 CnHycongHble GunbTpbl

Korpa pBuratenb ynpaBnaeTca npeo6pa3OBaTeneM
4acToTbl, OT ABUraTenAa cibileH pe3OHaHCHbIVI wym. StoT
wym, O6yCHOBJ’IeHHbIIZ KOHCprKLl,I/IeVI Aasuratena, BO3HUKaeT
npn KaxXaom nepeknoyeHnn nHBepTopa B
npeo6pa3OBaTenﬂx yacToTbl. Takum o6pa30M, 4acToTa
PE€30HAaHCHOro WyMmMa COOTBETCTBYET YaCTOTE KOMMYTaLwn
npeo6pasoBaTenﬂ 4acToTbl.

Ina cepun FC 300 komnaHua Danfoss noctaBnaet
CUHYCOUIHBIN GUNbTP, OCNabNAWNA aKyCTUYECKUA LWYM
ABuratens.

ITOT GpUALTP YMEHbLLAET BPEMA HAPACTaHUsA HaMPsKeHus,
MMKOBOE HanpseHue Ha Harpyske Unuk. v TOK Nynbcauyuii
Al, noctynatowuii B aguratenb, 6narogaps yemy ToK 1
Hanps>KeHVe CTaHOBATCA MPAKTUUECKU CUHYCOVAANbHBIMU.
Mo3TOMyY aKyCTUYECKMI WyM ABUraTens CHUXKaetca Ao
MUHUMYMA.

ToK Mynbcaunin B KaTyllkax CMHYCOMAHOro GpunbTpa Takxke
BbI3bIBAET HEKOTOPbIN WYM. ITa Npobnema peLiaeTca nyTem
BCTpanBaHuA ¢unbTpa B WKad namM aHanormyHbiMm obpasom.
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11.4.3 OunbTpbl dU/dt

OunbTpel dU/dt aBnaoTca gudpdepeHumanbHbIMU
GUNbTPaMM HI3KKX YACTOT, KOTOPbIE COKPALLAIOT NUKOBbIE
HanpskeHVsA Mexay Ga3aMu Ha Knemmax ABuratens u
YMEHbLIAKT AANTENbHOCTb NepefHero GpoHTa [0 YPOBHS,
KOTOPbIA YMEHbLUIAET HArpy3Ky Ha M30M1ALMI0 B 0OMOTKAX
ABuratens. 31a npobnemMa oco6eHHO 3aMeTHa npu
MCMOMb30BaHMUN KOPOTKUX Kabenen anekTpoaBuratens.

B otnnume OT GpUABTPOB CUHYCOMAAbHBIX YACTOT (CM.
enasa 11.4.2 CuHycoudHsle punbmpei), y dunbtpos dU/dt
yacToTa Cpe3a MpeBbIlaeT YacToTy KOMMYyTaLMWu.

11.4.4 OunbTpbl CUHPA3HBIX NOMEX

BbICOKOUACTOTHBIN GUABLTP CMHPA3HBIX MOMEX YMEHbLUAEeT
3N1eKTPOMarHUTHbIe MOMEXU 1 3alyLiaeT NOALUMHUKN OT
3M1eKTPUYECKMX pa3paaos. ITO cneuunanbHble
HaHOKPUCTaJNINYeCKNe MarHUTOMPOBO/bI, KOTOPbIE MMEIOT
Nlyylline XapakTepucTnkyi GuibTpaumnm No CPaBHEHMIO C
00blYHbIMK depprTOBbIMK cepeyHmKamm. OHN AeCTBYIOT
Kak cuHdasHbI gpoccenb (Mexpay dasamm 1 3emnei).

YcTraHaBnvBaemble Ha Tpex ¢pasax asuratena (U, V, W)
bunbTpbl CHGa3HbIX MOMEX YMEHbLUAKT BbICOKOYACTOTHbIE
CUH}asHble TOKW. B pe3ynbTaTe BbICOKOYACTOTHbIE-
3M1eKTPOMarHUTHble NMoOMexun oT Kabens aBuratens
CHMXaloTCA.

11.4.5 OunbTpbl rAPMOHKK

Danfoss AHF 005 1 AHF 010 npegacTaensioT cobon
YCOBEPLIEHCTBOBAHHbIE GpUIbTPbI FAPMOHUK, C KOTOPbIMM
He MOTYT CPaBHUTbCA TPAAULMOHHbIE GUALTPbI FAPMOHNIK.
®unbtpbl rapmoHuk Danfoss cneymanbHo paspaboTaHbl Ans
1cnosb3oBaHms ¢ npeobpasosartenn yactotbl Danfoss.

Mpw nogknioyeHun GunbTpos rapmoHnk Danfoss AHF 005
unn AHF 010 nepep npeobpa3soBaTenem yactoTbl Danfoss
obpaTHble rapMOHMYeCK/e UCKaXKeHWA TOKa, Bbi3biBaeMble B
ceTn NUTaHuA, cokpawatotca o 5 % n 10 %
COOTBETCTBEHHO.

11.4.6 Komnnekrt gna kopnyca IP21/Tun 1

[ns manorabapuTHbix 6nokoB IP 20 umeeTca B Hanuuum
LONONHUTENbHBIA Habop IP20/IP4X top/TUMM 1.

Ecnu ncnonb3yetca KOMMEKT NPUHaANeXHOCTen ans
Kopnyca, 6nok IP 20 gomxeH 6bITb fOPaboTaH TakK, YTOObI
OH COOTBETCTBOBan Kommnnekty 1P21/4X top/TWUN 1.

IP 4X top MoXeT ncnonb3oBaTbCA CO BCEMU CTaHAAPTHbIMU
BapuaHTamu npeobpasosatenenn FC 30X co cTeneHbio
3awmTbl 1P20.

130B7323.10

PucyHok 11.23 Kopnyc tnna A2
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2 Bbicota A LWinpuHa B ny6buHa C*
5 Tun Kopnyca
o [Mm] [mMm] [Mm]
=)
Q A2 372 90 205
- A3 372 130 205
B3 475 165 249
B4 670 255 246
a 755 329 337
c4 950 391 337

Ta6nuua 11.13 Pasmepsbl

* Ecnu ucnosib3ylomcs 0onoJsIHUMesbHble ycmpouticmea 8 eHeoax A/
B, enybuHa ysenuyusaemcsa (no0pobHee cm.

2nasa 8.2.1 [abapumHeie pasmepei).

130BT620.12

PucyHok 11.24 Kopnyc tuna A3

BepxHaAs KpbllKa

Hannunmk

OcHoBaHune

KpbilwKka ocHoBaHMA

mo|lNn|w]|>

BuHT(bI)

Ta6bnuua 11.12 MosAcHeHuA K PucyHok 11.23 n PucyHok 11.24

YcTaHOBWTE BEPXHIOK KPbILWKY KaK MOKa3aHO Ha pUCYHKe.
Ecnn ucnonbsyetca gononHutenbHoe yctponctso A unm B,
JONXeH ObiTb YCTaHOBNEH HaNIMYHKK, 3aKPbIBaOWNIA BBOA
cBepxy. Momectute ocHoBaHue C B HUXKHIOKW YacTb
npeo6pasoBaTesid YacToOTbl U C MOMOLLbIO CKOO 13
KOMMNIeKTa NPUHAANEeXHOCTEN 3aKpenuTe Kabenu
Hagnexawum obpasom.

PucyHok 11.25 Tun kopnyca B3

OTBepCTMA AnA KabesibHbIX YNIOTHEHWUIA:
. Tunopasmep A2: 2 x M25 n 3 x M32

. Tunopasmep A3: 3 x M25 n 3 x M32
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Ecnn ucnonbsyetca gononHutenbHoe yctponctso A unm B,
K BEpPXHeW KpbiwkKe (A) AOSIKeH OblTb NPUKPENEH
HannyHuk (B).

YBEJIOMJIEHU

MNpu ncnonbzoBanun Komnnekma ona kopnycoe IP21/IP4X/
TYPE 1 ycTaHOBKa BMOTHYIO APYr K APYry HEBO3MOXHa.

130BT621.12

11.4.7 KomnnekT ansa gUuCTaHUMOHHOIro
MOHTaa naHenn LCP

LCP MOXHO ycTaHOBUTb Ha NepefHel CTOPOHe LWKada ¢
NNW NMOMOLLbIO BLIHOCHOFO MOHTaXXHOFo KoMniekTa. Kopnyc
@80 JOMKEH MMeTb 3aWwmnTy IP66. MOMEHT 3aTAMKN KpeneHbIX
o BUHTOB A0JIKEH OblTb He 6onee 1 H-m.

000

Kopnyc LCP umeet 3awuty IP66

IP66, nepegHan
Kopnyc nalvenb

MakcumanbHas afivHa Kabena mexgy LCP u |3 m
610KOM

CraHpapT cBA3n RS-485

Ta6nuua 11.15 TexHUYeCKMe XxapaKTepucTuKn

130BA138.10

PucyHok 11.26 Tunbl kopnyca B4-C3-C4

PucyHok 11.27 MoHTaxHbIli KomnneKkT ana LCP, Bkniovatowmin
rpaduueckyto naHenb LCP, Kpenex, Kabenb (3 M) n NpoknagKy
BepxHaa Kpblwka Homep ana 3akasa 130B1113

Hannynmk

OcHoBaHune

KpbllwKa ocHoBaHMWA

BuHT(bI)

KpbllwKka BeHTUAATOPA

QMmO |N|®|>

BepxHuin 3axmum

Ta6bnuua 11.14 MosAcHeHuA K PucyHok 11.25 wn PucyHok 11.25
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11.4.8 MOHTaXHbI KPOHLWTENH ANA
kopnycos Tvna A5, B1, B2, C1 n C2

130BA200.10

Onepauusa 1

130BA844.10

PucyHok 11.28 MoHTaxkHbIli KomnneKT gna LCP, Bknovatowmin

unoposyio LCP, Kpenex v NpoKnagky.
Homep ana 3akasa 130B1114 <

~

PucyHok 11.30 HWKHUI KpOHLWWITEH

64,5+ 0.5 mm =
(2.54£0.04in) &
< YcTaHOBUTE HUXHUA KPOHLWITENH N 3aKpenuTe ero
o o
%\ h @ BMHTamMW. He 3aTArnBaniTe BUHTbI MOMHOCTbBIO, TaK Kak 3TO
S n n
+@®' D | d YCIIOXHUT MOHTaX NpeobpasoBaTens YacToTbl.
N J
O Onepauusa 2
£ ) 2
ElE = g N
N« ~ >
oS (¢} e} «
e : 3
Panel o H R
cut out Na it}
: :
L‘ 1 1 ’—J

PucyHok 11.29 Pasmepbi

6\ /
Y

PucyHok 11.31 BepxHuii KpOHLWITENH
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MN3mepbTe pacctoaHue A nnu B, 3aTtem ycTaHOBMTE BEPXHUN YcTaHoBUTE NpeobpazoBaTenb YacTOTbl HA HUKHUIA

KPOHLUTEWH, HO He 3aTAarnBanTe ero Kpenex. Cm. pazmepsbl KPOHLUTEWH, 3aTeM NogHUMMTe BepxHUN. Korga

B Tabauua 11.16. npeobpasoBaTesib YacTOTbl HAXOAUTCA Ha MecTe, onycTuTe

BEPXHUI KPOHLUTENH.
Kopnyc IP A [mm] | B [mm] Homep ana 3akasa

A5 55/66 480 495 130B1080 Onepaywa 4 °
B1 21/55/66 535 550 130B1081 E
B2 21/55/66 705 720 130B1082 %
B3 21/55/66 730 745 130B1083 8
B4 21/55/66 820 835 130B1084

Ta6bnuua 11.16 fetanu

Onepauusa 3

130BA846.10

L~

PucyHok 11.33 3atarnsaHue BUHTOB

Tenepb 3aTAHWTE BUHTHI. [1NA JONONHUTENbHON
HafEeXHOCTW NPOCBEPNUTE OTBEPCTUA U 3aKpenuTe BCe NX
BUHTaAMMW.

L/

PucyHok 11.32 Mo3uymoHnpoBaHme
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12 MoHTaX 1 HacTpounka RS-485

12.1 YcTaHOBKa 1 HaCTpoOKKa

12.1.1 KpaTtkoe onucaHue

RS-485 — uHTepdeic AByXNPOBOAHON LWNHBI, COBMECTVMBIN C TONONOrMei MHOroaboHeHTCKOW CeTU, B KOTOPOW Y31bl MOTYT
NOAKNIOYaTLCA MO WWHE UK Yepe3 OTBETBUTeSNbHble Kabenu oT obLieit marncTpanbHol NUHMK. Bcero K ogHOMY cermeHTy
ceTn MoXeT 6bITb NofKNoYeHo Jo 32 y3nos.

CermeHTbl ceTV pasgesfieHbl peTpaHciATopamu, cM. PucyHok 12.1.

Rt
Rt =
| .-
<
| Master | | 1 ‘ | 2 ‘ ‘ 3 ‘ [ ] ‘31 ‘ ‘ Repeater &
(e ] 0] [2] 3] [ 7 [

R

PucyHok 12.1 UHTepdeic wuHbl RS-485

YBE/IOMJIEHU.

Kaxpaplii peTpaHCnATOp AECTBYET KaK y3en BHYTPU CerMeHTa, B KOTOPOM OH ycTaHoBneH. Kaxpablii ysen B coctaBe
[aHHOW CeTN JOMKEH UMETb YHUKaNbHbIW afpec, He NOBTOPAIOWMICA B OCTaNlbHbIX CEerMeHTaxX.

3aMKHUTe Kaxgbli cerMeHT Ha 060omx KOHLaX, NCnonb3ya Mbo KoHeuHbIl nepekntoyatens (S801) npeobpasosatenein
YacToTbl, MO0 OKOHEUHYIO PE3NCTOPHYI0 CXeMYy CO cMelleHreM. [Ina yCTpoNCTBa WWHbI BCErga UCnonb3ynte
3KpaHUpOBaHHY BUTYI0 napy (STP) n cnegyite obLenpuHATLIM cnocobam MOHTaxa.
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PyKOBOACTBO Nno NPOEeKTNpoBaHNIO

Bonbluoe 3HaueHne umeeT obecrneyeHne HU3KOro
“MnefaHca 3a3eM/IeHNA dKpaHa B KaXKAOM y3ie, B TOM
ymcne o BbICOKMM YacToTam. Mofknounte sKpaH ¢
60/bLLIOW MOBEPXHOCTHIO K «3eMe» C MOMOLLbIO,
Hanpumep, KabenbHOro 3ax1Mma Wi NPoBOAALLErO
KabenbHoro ynnotHeHus. MoxeT notpe6oBatbca
npumeHeHne Kabeneii BblpaBHUBaHWA NOTEHLMANOB C
Lienblo CO3AaHNA OJMHAKOBOro NoTeHUMana no Bcemn cetu,
0COBGEHHO B YCTaHOBKaXx € Kabenamu 60NbLION ANUHDI.
[na npepoTBpalleHnsa HeCcornacoBaHUA MMNeAaHCoB
BCerga UCnosnb3ynte BO BCEN ceTy Kabenu ogHOro tuna.
MopkntouanTe aBuUraTenb K npeobpasosaTesnto YacToTbl
3KPaHNPOBaHHbIM Kabenem.

Ka6enb JKpaHMpoBaHHasA BuTaa napa (STP)

MmnepaHc [OMm] | 120

OnuHa kabensa |[He 6onee 1200 m (BKIouan OTBETBUTENbHbIE

[m] NHWN)

He 6onee 500 m mMmexgy CTaHUUAMMN

Ta6bnuua 12.1 TexHUYecKre XapaKTepucTuknu Kabenen

12.2 lMogkniouyeHne cetn

Mpy nomowwm cTtaHpapTHoro nHTepdeiica RS-485 K ogHOMy
KOHTponnepy (Unu rnaBHOMy YCTPOWCTBY) MOTYT ObiTb
MOAK/IOYEHbI OAUNH MMM HECKOJNIbKO NpeobpasoBaTenen
yactoTbl. Knemma 68 coefiMHAETCA C CUrHaNbHbIM
nposogom P (TX+, RX+), a knemma 69 — ¢ curHanbHbiM
nposoaom N (TX-,RX-). Cm. uepTtexu B 2nnasa 3.5 Cxema
NoOoKIYeHUd.

Ecnn k rnaBHOMYy yCTpOI7ICTBy noakn4vaeTca 6onee OfHOro
npeo6pa3OBaTeJ1ﬂ YacCTOTbl, NCNONb3YeTCA NapannenbHoe
coejluHeHune.

LIl g
oooo ooao oooo <OE
3 |l 2
[si7ete) |ocoo| logoo|| &R
O L L
7y v [y
RS 232 + 68|69 68 |69 68| |69
[©)||_Juss
[ —— RS 485
Y =

PucyHok 12.2 MapannenbHble coeanHeHnA

Y1006bl N36€XKaTb NOABNEHUS B SKPaHe TOKOB
BblpaBHMBAHUA NOTEHLMANOB, 3a3eMnnTe 3KpaH Kabensa ¢
NOMOLLbIO KNeMMbl 61, KOTopaa coefnHeHa C KOpnycom
yepes pe3ncTMBHO-eMKOCTHYI0 Uerb (RC-link).

130BB021.10

PucyHok 12.3 Knemmbl nnaTbl ynpasneHusa

12.3 OKOHeuYHasa Harpyska LWKHbI

Ha obounx koHuax wuHa RS-485 nonXHa 3aKaHYMBATLCA
pesncTopamu. ina 3Toro yctaHoBuTe nepekntoyatens S801
Ha nnate ynpaeneHma B nonoxeHue «ON» (Bkn.).

[lomkeH 6bITb BbIbpaH NpoTokon ¢BAsmn 8-30 [lpomokon.

12.4 MoHTax 1 HacTporka RS-485

12.4.1 Ob6ecneyeHne IMC

PekomeHpytoTcs cnegytowme mepbl no obecneyexmio SMC,
nosBonsAwLwmne ycTpaHuTb nomexu B cetn RS-485.

CobniopaiiTe COOTBETCTBYIOLME FOCYAAPCTBEHHBIE U
MECTHble HOPMbl U NpaBWna, Kacalwmecs, Hanpuvep,
NOAKNIOUYEHMA 3aLUTHOMO 3a3emsieHns. Kabenb cBssn
RS-485 pomxeH NpoknagblBaTbCsA Ha yaaneHun oT Kabenei
[ABUraTensa u TOPMO3HOro PesncTopa, YToobI
npenoTBpaTUTb B3arMHble BY-nomexn mexay kabenamu.
O6bIYHO AOCTAaTOUYHO paccToAHMA 200 MM, OAHAKO
peKkomeHayeTCA npefycmMaTpuBaTb MakcMMasibHO
BO3MOXHOE paccTosHre Mexay Kabensamu, 0CO6eHHO TaM,
roe Kabenu nponoXeHbl NapannenbHo Ha 60Mbluoi
npoTsKeHHoCcTW. Ecnn He yaaetcs n3bexartb nepeceveHus,
kabenb RS-485 pomkeH nepecekatbca C Kabenamu
ABUraTens y TOPMO3HOro pesmcropa nog yrnom B 90°.

MG33BF50
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130BD507.11

Fieldbus cable

Min. 200 mm

90° crossing

#

PucyHok 12.4 MNpoknagKka Kabenei

Brake resistor

12.5 O6wue cBegeHus o npotokone FC

MpoTokon FC, Takke HasbiBaembin wnHon FC nnn
CTaHAAPTHON LWNHOW, ABNAETCA CTaHAAPTHOMN
nepudepuiiHoi wrHoin Danfoss. OH onpepensaeT cnoco6
AOCTYNa K AaHHbIM MO MPUHLMUMNY FNaBHbIA-NOAYNHEHHbIN
ANA CBA3W NO WWHe noc/iefoBaTeNnbHOW CBA3N.

K WnHe MOXHO MOAKNIOUNTL OHO aBHOE U Ao 126
NMOAYMHEHHbBIX YCTPOWCTB. [NaBHOe yCTPOWCTBO BbibMpaeT
NOAYMHEHHble YCTPONCTBA NO CUMBOSY agpeca B
Tenerpamme. [loguymMHEeHHOe YyCTPONCTBO HE MOXET
nepefasatb coobLieHNe MO COOCTBEHHOW UHMLMATUBE: ANA
3TOro TpebyeTca 3anpoc; TakKe HEBO3MOXeH 0OMeH
CoO6LEeHNAMN MeXay NOAUYMHEHHbIMU YCTPOWCTBaMM.
CBA3b ocyl|ecTBAAETCA B NONYAYNSIEKCHOM pexume.
DyHKLMA rNaBHOro yCTPOWCTBa He MOXeT 6blTb NepefaHa
Apyromy y3ny (cMctema C OfHVM FNaBHbIM YCTPOWCTBOM).

®dusnyecknm yposHem saBnaeTca RS-485, T. e. ucnonb3yerca
nopt RS-485, BCTPOEHHbIN B Npeobpa3oBaTesib YacToTbl.
MpoTokon FC nogpepxusaeT pasHble popmaTbl Tenerpamm:

. YKOpOUeHHbIN popmaT u3 8 6anToB Ans LaHHbIX
npouecca.

. YanuHeHHbin dopmat 13 16 6aiitos, KOTOPbLIN
TaKXKe BK/IOYaeT KaHan napameTpoB

° (DopmaT, VICI'IOJ1b3yEMbII7I AnA TeKCToB

12.6 KoHurypauma cetn

12.6.1 HacTtpoiika npeobpa3soBaTtens
4acToTbl

Y1o6bl BBECTM B fencteue npotokon FC ana
npeobpasoBaTens YacToTbl, YyCTaHOBUTE Crieaytolme
napameTpbl.

Homep napametpa HacTpoiika
8-30 MNpoTtokon ny
8-31 Agpec 1-126

8-32 CkopocTb nepegaumn 2400-115200

nopta M4

8-33 buTtbl KOHTpONA KoHTponb no yetHocTty, 1

YeTHOCTW / CTOMOBbIe GUTbI | CTOMOBbLIN H6UT (MO YyMOMYaHWIO)

Ta6bnuua 12.2 NapameTtpbl npoTokona FC

12.7 CrpykTypa Kagpa coobLieHuns no
npotokony FC

12.7.1 CocTtaB cMmBona (barita)

Kaxxgbllh nepegaBaemblii CUMBOJT HAaUMHAETCA CO
cTapToBOro 6uta. 3atem 8 6GUT AaHHbIX NepefaTcs
cornacHo 6anty. Kaxgplii cMMBON 3aliMLLaeTcsa C NOMOLLbio
yeTHOCTV 6UTOB. ITOT BUT yCTaHaBNMBAETCA PaBHbIM «1»
nocne NnoaTBepXAeHUs1 YeTHOCTU. YeTHOCTb AOCTUraeTcs,
Korga CyMMapHOe YMciio ABOMYHBIX eanHUL B 8 6utax
[aHHbIX 1 OUT YETHOCTU ABNATCA YeTHbiMU. CUMBON
3aBeplUaeTcA CTOMOBbIM GUTOM, TaK YTO obLiee uncio
6uToB paBHO 11.

195NA036.10

Start O 1 2 3 4 5 6 7 Even Stop
bit Parity bit

PucyHok 12.5 CoctaB cumBona

12.7.2 CTpyKTypa Tenerpammbi
Kaxgas Tenerpamma nmeeT CBOIO CTPYKTYpY:

1. Mepsbit cumeon (STX) = 02 16-pryH.
2. banT, ykasbiBaowmin gnnHy tenerpammbl (LGE)

3. BawT, ykasbiBatowmin agpec npeobpasosaTtens
yactoTbl (ADR)

3aTem caiefyeTt HeECKONbKO 6alNTOB AaHHbIX (nepemeHHoe
4yncno, 3aBucallee ot Tna TeflerpaMMbl).
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Tenerpamma 3aBepLuaetca ynpasnsawowmm 6antom (BCC).

STX LGE ADR DATA BCC

|

\

[
195NA099.10

PucyHok 12.6 CTpykTypa TesnierpaMmmbi

12.7.3 OnnHa Tenerpammbl (LGE)

OnvHa TenerpaMmmbl — 3TO YNCNo 6GaNTOB JaHHbIX B Cymme
¢ 6antom agpeca ADR u ynpasnstowum 6aiitom BCC.

4 6aiTa AaHHbIX LGE=4+1+1=6 6ant
12 6aiTOB AaHHbIX LGE=12+ 1+ 1= 14 6ant

TekcTbl, copepawme Tenerpammbl | 10V+n 6ait

Ta6bnuua 12.3 nvHa Tenerpammbl

") 30eco 10 coomeemcmayem hUKCUPOBAHHBLIM CUMBOSIAM, d «N» —
nepemMeHHAas 8elUYUHA (3d8UCAWAA om O/IUHLI meKcma).

12.7.4 Appec npeobpa3zoBaTesisi YacTOTbl
(ADR)

Wcnonb3yloTca ABa pasHbix dopmara agpeca.
[lnana3oH agpecoB npeobpasoBaTenia YacToTbl — OT 140
31 vnm ot 1 go 126.

1. ®opmart agpecos 1-31:

But 7 = 0 (genctByeT Ppopmat agpeca 1-31)
BuT 6 He ucnonb3yeTcs

BuT 5 = 1: unpKynAapHasa paccbiika, 6uthl agpeca
(0-4) He ncnonb3ytoTca

Bbut 5 = 0: HeT UMPKYNAPHON PacCbiikn

Butbl 0-4 = agpec npeobpaszoBaTensa YacToTbl, 1-
31

2. ®opmat agpecos 1-126:

But 7 = 1 (penictByeT dpopmat agpeca 1-126)
Butbl 0-6 = agpec npeobpasoBaTena YyactoTbl, 1—
126

Butbl 0-6 = 0: UMpPKyNApHaa paccbinka

B cBOen oTBeTHOW Tenerpamme rinaBHOMY YCTPOWCTBY
NMOAYMHEHHOE YCTPOMCTBO MOChIIAaeT aipecHblln 6anT 6e3
U3MEHEHUS.

MG33BF50 Danfoss A/S © Bep. 2014-04-04 Bce npaBa 3alyMLLeHbl.
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12.7.5 Ynpasnatowwin 6ant (BCC)

KoHTponbHasa cymma BbluncnseTcsa Kak oyHKums «ucknioyvatowee WW». [lo nonyyeHnsa nepsoro 6aiiTa Tenerpammbl
pacyeTHaa KOHTponbHaA cymma (BCS) pasHa 0.

12.7.6 Tlone paHHbIX

CocTaB 6/10KOB [JaHHbIX 3aBUCUT OT Tuna Tenerpammbl. CyLecTBYIOT TeflerpaMMbl TPeX TUMOB, TUM TeNlerpaMMbl OTHOCKTCA
KaK K ynpasnawlLen Tenerpamme (rnaBHoOe=nNoAYMHEHHOE), TaK U K OTBETHOWN Tenerpamme (NogymMHeHHOe=rNaBHoe).

3 TMna Tenerpamm:

Bnok paHHbIX npouecca (PCD)
PCD o6pa3syeTtcs 6510KOM JaHHbIX, COCTOAWMM M3 4 6aNTOB (2 CNIOB), U COQEPXKMT:

. KomaHgHoe cnoBo 1 3HauyeHve 3agaHnAa (OT rMaBHOroO K NOSUYMHEHHOMY)

L] CnoBo COCTOAHMA 1 TeKYyLWYy BbIXOOHYIO YaCTOTy (OT NogUMHEHHOro yCTpOVICTBa K I'J'IaBHOMy)

LGE ADR PCD1 PCD2 BCC

r

\

\

=

I

\

\

\

\

\
130BA269.10

PucyHok 12.7 Bnok o6pa6oTku

bnok napameTtpos
Bnok napameTpoB MCMONb3yeTca A1 NEPECHIIKMA MapamMeTpOB MEXAY FMaBHLIM U MOAUYNHEHHBIM YCTPONCTBaMU. BNOK AaHHbIX
cocTouT u3 12 6ainToB (6 CNOB) 1 COAEPXKUT TaKxke GNOK AaHHbIX MpoLecca.

I stx | e | ADR PKE IND PWEhigh PWEjow PCD1 PCD2 BcC |

\
\
L
\
\
L
\
\
\
\
L
130BA271.10

PucyHok 12.8 bnok napamertpos

TeKcToBbIN 650K
TeKCTOBbIN GNOK NCNONb3YeTCA A1A UTEHUA UK 3aNnCU TEKCTOB NOCPeCTBOM 6/10Ka faHHbIX.

STX | LGE | ADR PKE IND Ch1 Ch2 Chn PCD1 PCD2 BCC

\
\
\
\
\
—
[
\
\
\
\
130BA270.10

PucyHoK 12.9 TeKcTOBbIN 610K
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12.7.7 Tone PKE

Mone PKE copep>nT aBa NoAnons: nose KomaHAabl
napameTpoB 1 oteeTa (AK) n none Homepa napameTpa
(PNU):

PKE IND PWEhigh | PWEiow

130BA268.10

AK PNU

1514131211109876543210

Parameter

Parameter
commands
and replies
number

PucyHok 12.10 MNMone PKE

B 6utax 12-15 nepecobinaloTca KOMaHAbl NapameTpoB OT
rMaBHOro YCTPOMCTBA K NOAYMHEHHOMY M BO3BpaLlaloTcA
06paboTaHHble OTBETbI MOJUMHEHHOIO YCTPOCTBA
rnaBHoOMy.

Homep 6uTa KomaHpa napametpa

15 14 (13 [12

0 0 0 0 Het KomaHAbl

0 0 0 1 CynTbiBaHMe 3HaYeHWA napameTpa

0 0

_
o

3anucb 3HayeHna napametpa B O3Y
(cnoBo)

3anucb 3HauveHna napametpa B O3Y
(nBOMHOE CNOBO)

3anncb 3HayeHnA napametpa B O3Y n
OCMNN3Y (gBoiHoe cnoso)

3anucb 3HayeHUA napametpa B O3Y u
3CNN3Y (cnoso)

YteHme/3anucb TekcTa

Ta6bnuua 12.4 KomaHabl NapameTpa: rnaBHoOe = MOAYNHEHHOe

Homep 6uTa OtBer

15 14 (13 |12

0 0 0 0 HeT oTtBeTa

0 0 3HayeHne nNapameTpa nepegaHo (cnoso)

3HayeHMe napameTpa nepeaaHo
(nBOVIHOE CNOBO)

KomaHaa He MOXeT 6blTb BbIMOSHEHA

MepenaH TekcT

Ta6bnuua 12.5 OTBET NOAYMHEHHOTO YCTPOCTBa= rMaBHOMY

Ecnn KomaHZa He MOXeT 6bITb BbIMOSIHEHA, NOAYMHEHHOE
YCTPOWCTBO MOCHINAET OTBET:

0111 KomaHOa He Mmoxem 6bimb 8bINOJIHEHA

— 1 3anucbiBaeT B 3HayeHue napametpa (PWE) cnegylowee
CoObLIEHNE O HEMCMNPABHOCTK:

Huskoe |CoobLeHne o HeMcnpaBHOCTU
PWE
(16-punuH.)

0 Mcnonb3yembin HOMep NapameTpa He cyujecTsyeT

1 OTtcyTcTBYeT [OCTYN AN1A 3anNncU B 3aAaHHbIN
napametp

2 3HayeHue JaHHbIX NpeBbllWaeT Npeaens
napametpa

3 Mcnonb3yembiii HXXKHUIA MHAOEKC He CyLecTByeT
MapameTp He ABnNAeTCA MacCBOM
Tun AaHHbIX He cornacyeTca C yKasaHHbIM
napameTpom

1 B Tekylem pexume paboTbl NnpeobpasoBaTens
YacTOTbl M3MEHEeHMe AaHHbIX B 33JaHHOM
napameTpe HeBO3MOXHO. HekoTopble napameTpbl
MO>KHO U3MEHATb TONbKO MPU BbIK/IOYEHHOM
fBuratene

82 OtcyTcTBYET AOCTYN MO WKHE K 3aaHHOMY
napametpy

83 M3meHeHMe AaHHbIX HEBO3MOXHO, NMOCKOJbKY
BblbpaHa 3aBofCKas HacTpolika

Ta6nuua 12.6 OTyeT 06 owMOKax 3HaYEHWI I NapameTpPoB

12.7.8 Homep napametpa (PNU)

B 6utax 0-11 nepecbinaoTca HOMepa NapameTpoB.
QyHKLMA COOTBETCTBYIOWEro NapameTpa onpegeneHa B
onucaHuM nNapameTpoB B Pykogoocmee no
npo2pammupo8aHuio.

12.7.9 Nnpekc (IND)

MHaeKc ncnonb3yetca COBMECTHO C HOMEpPOM napameTpa
AnA [OCTyna K YTeHW0/3anmMcun napameTpoB, KOoTopble
UMeIoT UHAEKC, Hanpumep, 15-30 XKyp.asap: K00 owubKu.
NHpekc coctonT 13 2 6alToB — MNafLWero 1 crapluero.

B kauecTBe MHAEKCa NCNOJb3yeTCA TOJIbKO MﬂaﬂIJJI/IIZ 6anT.

12.7.10 3HauyeHune napametpa (PWE)

Bbnok 3HaueHna napameTtpa coctonT U3 2 cnos (4 6anToB), n
ero 3HauyeHue 3aBUCUT OT NofaHHon KomaHabl (AK). Ecnn
6nok PWE He copepunT 3HaueHVss napameTpa, rmaBHoe
YCTPOWCTBO MOACKa3bIBAET ero. Ytobbl M3MEHNTb 3HaueHue
napameTpa (3anucaTb), 3anulLNTe HOBOE 3HayeHne B 610K

YCTPONCTBY PWE v nownuTe ero oT rnaBHOro yctponctea B
nogyYMHeHHoe.
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Ecnn nogunHeHHoe yCTpOMCTBO pearmpyeT Ha 3anpoc
3HauyeHUA NapameTpa (KoMaHAa uTeHuA), Tekyllee
3HaueHne napameTpa nocbiiaetcsa B 6noke PWE un
BO3BpaLlaeTca rnaBHOMy YCTpolcTBy. Ecnm napametp
COAEPKUT HE YMCNIEHHOE 3HAYeHMe, @ HECKOJbKO
BapMaHTOB BblOOPa, Kak, Hanpumep, B 0-01 A3bik, roe [0] —
AHITINNCKUI A3bIK, a [4] — MCNAHCKNIA, TO 3HauyeHune
JaHHbIX BbIOMpaeTca nyTeM BBOAA 3HaueHus B 6ok PWE.
CM. npumep — BbIGOP 3HAUEHUs MapameTpa.
MNMocnepoBaTtenbHasa CBA3b MNO3BOJIAET TONIbKO CYMTLIBATb
napameTpbl, cogepalyme faHHble Tuna 9 (TekctoBas
CTPOKa).

15-40 Tun [M4-15-53 Ceputiell N° cunosoul naamel
copep»<at faHHble Tina 9.

Hanpumep, pasmep 6noka v franasoH HanpaxkeHWs ceTu
MOXHO nocmoTpeTb B 15-40 Tun [14. MNpwn nepecbiike
TEKCTOBOW CTPOKM (YTeHMe) AnnHa TenerpaMmmbl
nepemeHHas, MNOCKOJIbKY TEKCTbl MMEIOT Pa3Hyto AJINHY.
JnuHa Tenerpammbl ykasblBaeTca BO BTOpOM Galite
Tenerpammbl (LGE). Mpn nepepgave Tekcta cMBON MHAEKCA
onpepgenseT, ABNAETCA JIM KOMaHAa KOMaHAOM YTeHUA unun
3anmcu.

YT1ob6bl NpOYECTb TEKCT € nomoLubto 6rioka PWE, ans
KomaHgabl napametpa (AK) cnegyet 3agatb 16-pruyHoe
3HaueHue «F». CTapwmin 6T CMBONA UHAEKCA AOMKEH
ObITb paBeH «4».

HekoTopble napameTpbl cogepaT TEKCT, KOTOPbI MOXKHO
3anucbiBaTh MO LWWHE NoCiefoBaTeNbHOWM CBA3N. YTOObI
3anucaTb TEKCT ¢ nomoubio 6noka PWE, ana komaHabl
napametpa (AK) cnegyet 3agatb 16-puyHoe 3HaueHue «F».
CTapwuit 6UT CUMBOMA MHAEKCA JOIKEH OblTb paBeH «5».

PKE IND  PWEpigh PWE jow

=T ==
Read text 0400

- =T = -
Write text 0500 |
N — |

PucyHok 12.11 Tekct B 6noke PWE

77‘774

130BA275.10

12.7.11 TlopgpepxvBaemble TUMbl JAaHHbIX

bes 3Haka 03HauaeT, yTo B TEIErpaMme OTCYTCTBYET 3HaK
ornepayuu.

Tunbl gaHHbIX OnucaHue

3 Llenoe 16

4 Llenoe 32

5 Llenoe 6e3 3Haka 8
6 Llenoe 6e3 3Haka 16
7 Llenoe 6e3 3Haka 32
9 TekcToBas cTpoka
10 Crtpoka 6aiiToB

13 PasHoCTb BpemeHun
33 3ape3epBUpOBaHO
35 MNMocnenoBsatenbHOCTL GUTOB

Ta6bnuua 12.7 NopaepxuBaemble TUMbI AaHHbIX

12.7.12 MNpeobpazoBaHue

B 3aBOACKMX YCTaHOBKax OTOBpa)aloTca pasfimuHble
aTpubyTbl KaXAoro napameTtpa. 3HayeHns napameTpoB
nepefaoTcs TONbKO Kak Lenble uncna. Moatomy ans
nepefaun Apo6HOI YacTy YNCNa NCMONb3YOTCA
K03bPULMEHTbI NpeobpasoBaHuA.

KoaddunumeHT npeobpaszoanunsa 4-12 HuxHuli npeden
ckopocmu 0suzamens [[y] paseH 0,1. Ecnn Hy>HO
npenBapuTeNibHO YCTaHOBUTb MUHUMAMNbHYO YacToTy
paBHoli 10 Iy, TO OMKHO 6bITb NepeaaHo uncno 100.
KoaddurumeHT npeobpazoaHma 0,1 o3HayaeT, uto
nepefaHHas BennyuHa ymHoxaetca Ha 0,1.
CnepoBatenbHo, 3HaueHne 100 yntaetca Kak 10,0.

Mpumepnbi:

0 ¢ > nHAeKc npeobpasoBaHua 0

0,00 ¢ = nHpekc npeobpasoBaHus -2
0 Mc = nHaeKc npeobpasoBaHuns -3
0,00 MC = MHAEeKC npeobpa3oBaHua -5
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WHpekc npeob6pasoBaHusa Koadduunenr Tenerpamma vmeet Bug:
npeobpasoBaHns
100 e
75 E19E H| 0000 H | 0000 H| 03E8 H 8
74 3
PKE IND PWE high PWE jow @
67
PucyHok 12.12 3anuwunte pgaHHble B 3CMN3Y
6 1000000
5 100000
4 10000
YBEJJOMJIEHU
3 1000
2 100 4-14 BepxHuli npeden ckopocmu dsuzamens [Iy]
1 10 npepcraBnAeT co6oli 0Of4HO CNOBO, a KOMaHAOMN
0 1 napametpa gna 3anucu B DCMNN3Y asnaetca «E».
¥ 01 Homepom napametpa 4-14 B 16-puyHOom popmare
B 001 asnaetca 19E.
-3 0,001
2 0.0001 OTBeT NOAYMHEHHOrO YCTPOMCTBA MaBHOMY YCTPOWCTBY:
-5 0,00001
-6 0,000001 2
(o))
= 0,0000001 119E H | 0000 H | 0000 H |03E8 H %
PKE IND PWE high PWE 0w 8
Ta6bnuua 12.8 Tabnuua npeobpasoBaHus
PucyHok 12.13 OTBeT OT NOAUYMHEHHOrO YCTPOWCTBA
12.7.13 CnoBa coctoaHua npouecca (PCD)
12.8.2 CyuTbiBaHME 3HAYEHMA NapameTpa
Bnok cnoB cocTosHMA Npouecca pasfeneH Ha aBa 65oka no
16 61T, KOTOpble BCErga NOCTynaT B onpefeneHHoM
MpoutnTte 3HauyeHue B 3-41 Bpems paseoHa 1
nocnefoBaTeIbHOCTH.
PKE = 1155 16-puyH. — uTeHne 3HauyeHus B 3-41 Bpema
PCD 1 PCD 2 P P
v ( 3 paseoHa 1
npasnAapWwan Tenerpamma (KomaHgHoe HayeHune
pagnAot P “) IND = 0000 16-puuH.
3aflaHunA
CnoBoO OT FﬂaBHOFOiI‘IO,U,LIVIHeHHVOMy Jil PWEH'GH = 0000 16-pVI‘-|H.
CnoBo cocTofiHNA ynpasnaiLlei Tenerpammbl | TekyLias PWELOW = 0000 16-pnuH.
(NnoauMHeHHoe =rnaBHoe) BbIXOAHasA
YacToTa
=
q,'
Ta6nuua 12.9 Cnoea coctoanuA npouecca (PCD) 1155 H | 0000 H | 0000 H | 0000 H §
[25)
PKE IND PWE high PWE jow @

12.8 [Mpumepsbl

12.8.1 3anucb 3HayeHMNA napameTpa

N3meHuTe 3HaueHmne 4-14 BepxHuli npeden ckopocmu
odsuzamens [[u], uTobbl oHO cocTtasuno 100 lu,.
3anuwmnTe gaHHble B DCIM3Y.

PKE = E19E 16-pnyH. — 3anucb ogHOro cnosa B

4-14 BepxHuli npeden ckopocmu dsuzamensa [[u]

IND = 0000 16-puuH.

PWEHIGH = 0000 16-puyH.

PWELOW = 03E8 16-puyH. — 3HaueHune gaHHbix 1000,
cooTBeTcTBYloLee yacTote 100 My, cm.

enaea 12.7.12 lMpeobpasosaHue.

PucyHok 12.14 3HauyeHune napametpa

Ecnun 3HaueHwue B 3-41 Bpema paszeoHa 1 paBHo 10
CeKyHZaM, OTBET OT MOAYMHEHHOrO YCTPOWNCTBA MMaBHOMY
MMeeT cnepylowmin Bua:

130BA267.10

1155 H|0000 H|0000 H|03E8 H
PKE IND  PWEpigh PWE,

PucyHok 12.15 OTBeT OT NOAYMHEHHOrO YCTPOWCTBA

MG33BF50
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3E8 16-puyH. cooTBeTCTBYeT flecaTnyHomy umncny 1000.
NHpekc npeobpaszoaHua ana 3-41 Bpems paszoHa 1 -2, To
ectb 0,01.

3-41 Bpems pa3zeoHa 1 oTHocuTCA K TNy bes 3Haka 32.

12.9 KpaTtkoe onucaHne Modbus RTU
12.9.1 JonyweHna

Danfoss npefnonaraet, YTo YCTaHOB/IEHHDbIV KOHTPOep
nopaepKnBaet UHTePdENChl, ONNCaHHbIE B 3TOM
LAOKYMEHTe, 1 UTO BCe TPeboBaHWA 1 OrpaHnyeHus,
npeaycMOTPEHHbIe B KOHTpoOsiepe v npeobpasoBaterne
4acToTbl, CTPOro CObNOAATCA.

12.9.2 Y70 Yy>Ke fonxeH 3HaTb
nosb3oBaTesib

MODBUS RTU (Remote Terminal Unit, AUCTaHUNOHHbIN
TepMMHaN) NpefHasHayeH AnsA OCyLeCTBAEHMA CBA3N C
NO6bIM KOHTPONIEPOM, KOTOPLIN Nogaep»Knusaet
nHTepdENchl, yKazaHHbIe B HACTOALLEM AOKYMEHTE.
Mpepnonaraetcs, YTo NONb30BaTENb MOAHOCTLIO
0CBEIOMSIEH O BO3MOXXHOCTAX U OrpaHNYeHMAX
KOHTponnepa.

12.9.3 Kpatkoe onncaHmne Modbus RTU

BHe 3aBMcMMOCTM OT TMNa ¢pU3nMyeckmx
KOMMYHWKaLIMOHHBIX CeTel, B KPaTKOM OnmcaHun
npotokona Modbus RTU paccmaTtpurBaetca npouecc,
KOTOPbI MCMONb3yeT KOHTPONAep ANA 3anpoca JocTyna K
Opyromy ycTponcTBy. B sTom npouecce onucbiBaetca, Kak
Modbus RTU pearunpyeT Ha 3anpocbl Apyroro ycTpomncTBa,
Kak 6yayT o6Hapy»m1BaTbCA OLIMOKU U Kak O HWX byaeTt
coobuatbca. Kpome Toro, yctaHaBnuaeTca obwuin popmat
[NA KOMMOHOBKW U COREPXKMMOrO nosneit coobLieHus.

Bo Bpemsi o6meHa faHHbIMK Yepe3 ceTb Modbus RTU
NPOTOKON onpeaensaeT ciepyollee.

. Kak kaablin KOHTpONnep y3HaeT agpec CBOEro

yCcTpoWncTBa.
. PacnosHaeT coobLieHmne, HanpaBeHHOe emy.
. OnpegenseT, Kakne AeNcTBUA NpeanpuHATb.
. M3BnekaeT AaHHble UM Npoune CBeaeHus,

coaepalimeca B coobLIeHNN.

Ecnun TpebyeTca oTBeT, KOHTponnep dopmMupyeT oTBETHOE
CoOOblLeHne 1 OTCbINaeT ero.

KoHTponnepbl ocywecTBnAT CBA3b NO NPUHLUMNY
«TNaBHbIN — NOAYMHEHHDIN», MPU KOTOPOM TONbKO
rnaBHOE YCTPOWCTBO MOXET UHMLUMPOBATL onepauun
CBA3U (Ha3blBaeMble 3anpocamu). NogunHeHHble
YCTPOMNCTBA OTBEUAIOT, MOChIIasA 3anpoLUeHHble JaHHble
rMaBHOMY YCTPOWCTBY UMW BbIMOJIHAS OENCTBYE,
3aTpeboBaHHOE 3anpocoMm.

[naBHOe yCTPOMCTBO MOXET 06paLlaTbCa K OTAENbHbIM
NOAYVHEHHBIM YCTPONCTBAM WS MOCbINaTh COObLIeH e
LMPKynsaipHoe coobLleHre BCEM NOJUMHEHHbBIM
ycTponcTeam. MogunHeHHble YCTPONCTBA NOChINAOT OTBETHI
Ha 3anpocbl, KOTOPble M aapPecoBaNnCb MHAMBMAYANbHO.
Ha uupkynsipHble 3anpocbl F1aBHOroO YCTPOWCTBA OTBETbI He
nocbinatotcs. MNpotokon Modbus RTU onpenensaer popmat
3anpoca rnaBHOro YCTPONCTBA, NPefoCTaBnAs agpec
YCTPOMNCTBA MW UMPKYAAPHBIV agpec, Kog dyHKumu,
onpegensowmn Tpebyemoe felcTBYE, NoObIE AaHHbIE,
KOTOpble HEO6XOAMMO OTNPaBUTb, U Nosie O6HapPYXeHNA
ownbok. OTBeTHOE CoobLieHMe NMOAUYMHEHHOMO YCTPOICTBA
Takke GopMMpPYeTCca C MCNOMb30BaHUEM MPOTOKOIA
Modbus. OHO cofepXuT nons, NoaTBepXKaatoLme
BbINONHEHHbIe AelCcTBUA, Ntobble BO3BpaLlaemMble AaHHbIE U
none obHapyxeHus owunbok. Ecnn npn npreme coobuieHms
nosBnAeTCA ownbKa Uy ecn NoJuMHEHHoe YCTPOCTBO
He MOXEeT BbIMOJIHUTb 3aTpeboBaHHOe AenCTBME,
NnoAuYrHeHHoe yCcTpolicTBo GopmupyeT cooblyeHne 06
owmnbKe 1 NocblIaeT ero B OTBETE WM BO3HMKAET TaliM-ayT.

12.9.4 TpeobpaszoBaTesnb YacTOTbI C
Modbus RTU

Mpeobpa3zoBaTenb YacTOTbl OCYLLECTBNAET Nepefavy B
dopmate Modbus RTU uepes BCTPOEHHBIN UHTEpdenc
RS-485. Mpotokon Modbus RTU obecneurBaet goctyn K
KOMaH[HOMY CJTOBY M 3afiaHUIo MO LWWHe NpeobpasoBaTens
yacToTbl.

KomaHaHoe CNoBO MO3BOJIAET MMaBHOMY YCTPOWNCTBY
Modbus ynpaensTb HECKONbKAMY BaXKHbIMW GYHKLUAMM
npeobpa3oBartens YacToTbl:

. Myck
. OcTaHOB NpeobpasoBaTenst YacToTbl PA3ANYHbIMK
crnocobamu:

- OcTaHoB Bblberom
- BbicTpbii ocTaHOB

- OcraHoB TOPMOXEHNEM NOCTOAHHbBIM
TOKOM

- HopmarnbHbI OCTaHOB (M3MeHeHEM
CKOpOCTK)
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. Bo3BpaT B ncxogHoe coctosHue (c6poc) nocne
ABAPUINHOTO OTKIIOYEHNSA

. PaboTa ¢ pasnnyHbIMU NpeayCcTaHOBIEHHBIMU
CKOpOCTAMM

. PaboTta B o6paTHOM HanpasfieHUU

. M3meHeHne akTMBHOro Habopa napameTpos

. YnpaBneHue BCTPOEHHbIM pene npeobpasoBaTens
YacToTbl

OnAa perynnpoBaHua cKopocTy 06bIYHO UCMONb3yeTcA
3aflaHre no wuHe. TakKe BO3MOXeH JOCTYN K napameTpam,
UTeHMe UX 3HauYeHWi 1, rge NpegyCcMoOTPEHO, 3anmncb
3HauyeHUN B NapameTpbl. 3TO JoNyCKaeT AnanasoH
BapMaHTOB ynpaBsrieHWs, BK/OYasa ynpasneHne ycTaBkom
npeobpasoBaTtensa YacToTbl, KOrha 1CNoNb3yeTca ero
BHyTpeHHU MNN-perynatop.

12.10 KoHdwurypauus cetn

Y1066l paspewmnTb npotokon Modbus RTU Ha
npeobpasoBaTene YacToTbl, YyCTaHOBUTE CrieaytoLme
napameTpbl:

Cucrema 8-6UTHBIV ABOWYHBIN PpopmarT,

KOANPOBaHMA wecTHaguaTepuyHble 0-9, A-F. 2
WecTHaaUaTePMYHbIX CUMBONA,
copfieprkalymeca B Kaxaom 8-6utHom none

coobuieHns

BuTbl Ha 6anT 1 cTapTOBbIN GUT

8 O6MTOB flaHHbIX, CHayana nocbinaeTcs
MNaAWnin 3Havawmn 6ur

1 6UT pnA KOHTPONA MO YeTHoCTH/
HeueTHOCTW; 6e3 61Ta YeTHOCTM

1 CTOMOBbIA BUT, €CNN KOHTPOb MO
YETHOCTU UCMONb3YeTCs; 2 CTOMOBbIX 6UTa,

ecnn He ncnonb3yeTca

Mone KOHTpONA U,I/IKJ'II/ILIeCKI/IIh KOHTPO/b 136bITOYHOCTMN

MNapameTp Hacrpoiika

8-30 MpoTtokon Modbus RTU

8-31 Anpec 1-247

8-32 CkopocTb nepegaun 2400-115200

NaHHbIX

8-33 buTbl KOHTpONA KoHTponb no yetHocty, 1

YeTHOCTU / CTONoBble 6UTHI CTOMOBbLIN GUT (MO YMONYaHWIO)

Ta6nuua 12.10 Mapametpbl Modbus RTU

12.11 CrpyKTypa Kagpa coobuieHusa
Modbus RTU

12.11.1 MNpeobpa3zoBaTesib YaCTOTbl C
Modbus RTU

KoHTponnepbl HacTpauBaloTcA Ha nepepavy no ceTu
Modbus ¢ ncnonbsosaHunem pexuma RTU (anctaHUMOHHOroO
TEPMMHasna), B KOTOPOM Kaxkablil 6aiT B cOO6LEHNM
cofepnT 2 4-6MTHbIX LWeCTHaALATEPMYUYHBIX CUMBONA.
®opmaT ans Kaxgoro 6aiTa nokasaH B Tabnuya 12.11.

Crapt- BaiT gaHHbIX OcraHoB/ OctaHoB
OBbIN KOHTpONb
o6ur YeTHOCTMN

Ta6nuua 12.11 Qopmat gna Kaxkporo 6anta

ownbokK (CRQ)

12.11.2 CrpykTypa coobueHuns Modbus
RTU

MepepatoLee ycTpoicTBO nomellaet coobuieHne Modbus
RTU B Kagp € M3BECTHbIMM HaYyanbHOW N KOHEYHOW
TOoukamu. 3TO NO3BONAET NPUHUMAIOLLEMY YCTPOCTBY
HauyaTb C Hayana coobLleHNs, NPoUNTaTb aAPECHYIO YacTb,
onpenenuTb, KOMy afpecyeTca coobuieHre (Mnu Bcem
YCTPONCTBaM, eCnv ABAAETCA LUMPKYNAPHbIM), M pacno3HaTb,
Korga coobuieHne 3aKoHUYeHO. BbiaBnAOTCA YacTUUHble
CoOobLLeHNA 1 ONpPeaenAlTCA Kak OLNOOYHbIe.
MepenaBaemble CUMBOSIbI B KaXXAOM NoJie AOMKHbI ObITb
WwecTHaguaTepuyHoro ¢popmata ot 00 go FF.
MpeobpasoBaTesib YacTOTbl HEMPEPbIBHO KOHTpONMpyeT
CeTeByIO WKHY, B TOM UY/C/Ie U BO BPeMA MHTEPBanoB
«MonyaHuA». Korga nonyyeHo nepsoe nose (none agpeca),
Kakablii npeobpa3oBaTesib YaCTOTbl UM YCTPOWCTBO
JeKoanpyeT ero, 4Tobbl onpefennTb, KOMy agpecoBaHo
coobuyeHne. CoobuieHna Modbus RTU ¢ HyneBbiM agpecom
ABNATCA LMPKYNAPHbIMA. B ciyyae LMPKynApHbIX
COObLLEeHN OTBET He pa3speluaeTca. TUNUYHLIA Kagp
coobLeHna nokasaH B Tabsauya 12.12.

Myck Appec | ®yHKumuA | [laHHble | KoHTp- KoHey,
onb CRC
T1-T2-T3-| 8 6ut 86ut |Nx86ur| 16 6ur |T1-T2-T3-
T4 T4

Ta6bnuua 12.12 TunnyHaAa cTpykTypa coobweHns Modbus RTU
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12.11.3 lNona Havyana/octaHoOBa

Coo06LWEeHMA HAaUMHATCA C Neproaa MonYaHus
NPOAOKUTENBHOCTbIO He MeHee 3,5 cumBona. JTo
peann3yeTcs Kak HeCKONbKO 3HAKOBbIX MHTepdeicoB npu
BblOpPAHHOWN CKOPOCTW Nepeaayn AaHHbIX B CETU
(nokasbiBaetca Kak Hauano T1-T2-T3-T4). MNepBbii
nepenaBaembiM MosieM sBAsETCA afpec ycTpouncTaa. Mocne
rnocnefHero nepefaHHoOro CUMBOMa npegycmaTpuBaeTcs
Nnofo6HbIN Nepuoa ANNTENbHOCTBIO 3,5 3HAKOBbIX
WHTEepBasa, yKa3blBalowWmi KoHel coobuleHus. MNocne sToro
neproaa MOXeT HayaTbCsl HOBOe coobLieHue. Becb Kaap
COOOLLEHNA OOMKEH NepenaBaTbCs B BUAE HEMpPEPbIBHOMO
notoka. Ecnu nepepn okoHuYaHMeM Kafpa NosiBNsSeTcs
nepuoa MoSTYaHUs ANUTENbHOCTbIO 6onee 1,5 3HaKOBbIX
WHTEPBAsIoB, NPUHMMaloLLee YyCTPOWCTBO NTHOPUPYET
HerosnHoe cooblieHre 1 CYUUTaeT, YTo CreayoLwmnin 6anT —
3TO aflpecHoe noJsie ciepyolero coobLeHns.
AHanornyHoim 06pasom, eciim HoBoe CoobLLeHre
HauMHaeTcAa B npepenax 3,5 3HaKOBbIX MHTEPBANOB Mocse
npenbigyLero coobuleHrs, NpYHMMalLLee YyCTPOWCTBO
OyneT cuMTaTbh €ro NPoAoKeHVeM npeaplayLiero
coobLeHns. ITO CTaHOBUTCA NPUYMHON TalimM-ayTa (HeT
oTBeTa OT NOAYMHEHHOrO YCTPOWCTBA), MOCKONbKY
3HaueHne B KoHeyHom nonie CRC He OencTBUTENbHO ONA
06beANHEHHbIX COOBLLEHNIA.

12.11.4 AppecHoe none

ALpecHoe norne Kafipa coobLIeHVs COAepKuUT 8 ouT.
[locToBepHble agpeca NOAYMHEHHDbIX YCTPONCTB HaXoAATCA
B AnanasoHe AecATUYHbIX yncen 0-247. KOHKpeTHbIM
NOAYMHEHHbIM YCTPOWCTBaM MPUCBanBalOTCA ajpeca B
AnanasoHe 1-247. (0 octaBneH ANA LUPKYNAPHOrO Pexuma,
KOTOPbIV pacno3HaloT BCe NOAYMHEHHbIE YCTPOCTBA.)
[MmaBHOe yCTPOWCTBO obpallaeTca K NOAUYMHEHHOMY MyTeM
YKasaHusa ero agpeca B agpecHom none coobueHus. Korga
NOAYMHEHHOE YCTPOWCTBO MOCHIIAET CBON OTBET, OHO
NMoMeLLaeT B 3TO afpecHOoe Mosie CBOW afpec, YTobbl
NO3BONUTb INIABHOMY YCTPOWCTBY ONpefenunTb, Kakoe
NOAYMHEHHOE YCTPOWCTBO OTBEYaEeT.

12.11.5 MNone byHKUMK

Mone dyHKUMKM Kagpa coobLeHUs cofepXunT 8 6uT.
[onyctumble nHaeKkcbl HaxopATca B ananasoHe 1-FF. MNona
bYHKUMI MCNonb3yoTcA Ans nepefayun coobLieHnn mexay
rMaBHbIM 1 MOAYMHEHHbBIM ycTponcTBamu. Korpa
coobLeHe NOChINAETCA OT MIaBHOMO YCTPOWCTBA K
NoAuYvHeHHOMY, nosne Koga GyHKUMM cooblyaeT
NoAuYMHEHHOMY YCTPOWCTBY, Kakoe feicTBre TpebyeTca
BbINONHNTL. Korga nogumMHeHHoe yCTPOWCTBO OTBEYaeT
rMaBHOMY, OHO UCMONb3yeT none Kofa GpyHKUUM, YToObI
yKa3aTb, UTO OTBET ABNSETCA IMO60 HOPMasbHbIM (OWMOKK
HeT), b0 NpounsoLia Kakasa-nnbo olwmnbKa
(ncknounTenbHbIn oTBeT). Mpn HopManbHOM OTBeTe
NoAuYVHEHHOE YCTPOWCTBO MPOCTO NMOBTOPSET
nepBoHavanbHbI Kog ¢yHKUMU. [Py MCKNIOYNTENBHOM
OTBeTe MOAUYMHEHHOE YCTPOMCTBO BO3BpPALLAET Kof,
KOTOPbI SKBUBANIEHTEH NMepBOHAYaIbHOMY Kofy CO
CTapLIMM 3Havyawym 6UTOM, YCTaHOBNEHHBIM Ha
nornyeckyto «1». Kpome TOro, noguMHeHHOE YyCTPOMCTBO
NMOMELLAET YHUKAJbHbIA KO B Noje JaHHbIX OTBETHOIO
coobLeHns. ITo 13BELLAET rMaBHOE YCTPOWCTBO O TOM,
Kakasi mpou3oluna owmnbKa, unn coobLaeT npuyrHy
ucknioyeHnsa. Cm. Takxe anaga 12.11.10 Kodsl ¢pyHkyud,
noddepxusaemoie Modbus RTU v

enaea 12.11.11 UcknouumernvHele kodbl Modbus.

12.11.6 lMone gaHHbIX

Mone pgaHHbIX dopmMUpyeTCAa C MOMOLLbIO FPYNM U3 ABYX
WwecTHaguaTepuyHbix undp B aranasoHe ot 00 go FF.
O6pasyetca ognH cumBon RTU. Mone AaHHbIX coObLeHNIA,
NMoCbIIAaeMbIX FMTaBHbIM YCTPOWCTBOM MOAUYMHEHHOMY,
COAEPXUT QOMONHUTENbHYIO MHPOPMALMIO, KOTOPYIO
NOAYMHEHHOE YCTPOWMCTBO JOSIKHO UCMONb30BaTb ANA
CcoBepLUeHUA AeNCTBMA, OnpeaenaeMoro Kogom GyHKumm.
OHO MOXeT cofleprkaTb TaKue 3MeMeHTbl, Kak agpeca
KaTyLUKN WS PerncrTpa, Konmyectso obpabaTbiBaeMbix
3/IEMEHTOB U CYET TeKyLlurx 6alNToB faHHbIX B 3TOM More.
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12.11.7 Tone KOHTpONA CRC Homep |OnuncaHue HanpaBneHue
KaTy- curHana

CoobLeHus cofepat none obHapyXeHnsa oWwnboK C LK®
,qe|7|CTBV|eM no MeToAy LMKINYECKOro KOHTpONA 1-16 KomaHngHoe cnoso npe06paaoBaTenﬂ OT rnaBHoro
n3bbiToyHocTn (CRC). Mone CRC npoBepseT cofepx nmoe vacTotbl YCTpOWCTBa K
BCEro COOOLWEHNA. DTO NPONCXOANT HE3ABNCMMO OT TOrO, noj4yMHeHHOMY
KaKoW MeToA NMpOBepKM YETHOCTU MCMNoNb3yeTca ana 17-32 [lnana3oH 3afjaHnii CKOPOCTU UK OT rnaBHoro
OTAeNbHbIX CMMBOJIOB co0bLeHuns. 3HauyeHne CRC yCTaBKM Npeobpa3oBaTens yacToTbl | yCTPOWCTBa K
BbIUMCNIAETCA Nepeaaowmnm yCTpONCTBOM, KOTopoe 0x0 — OXFFFF (-200 % ... ~200 %) NoAYNHEHHOMY
npunaraet none nposepkn CRC B KauecTBe nocnegHero 33-48 CnoBo cocTosHuA npeobpasosartens |OT
nonsa coobuenus. NMpuHrMaiolee yCTPOMCTBO yactoTbl (cm. Tabnuya 12.15) NOJYNHEHHOTO
nepecumtbiBaet CRC BO Bpems nprema coobLeHus 1 YCTPOWCTBA K
CpaBHMBAET BblUYMCJIEHHOE 3HaYeHne C TeKYLWNM rNaBHOMY
3HauyeHneMm, nprHuMmaembiMm B none CRC. Ecnm 3Tn aBa 49-64 Pexxum 6e3 o6paTHON CBA3M: or
3HAUEHUsI HE PaBHbI, Pe3yNbTaToM OyaeT TalM-ayT LIMHbI. BbIXOAHasA YacToTa npeobpasosaTena |NofYMHEHHOTO
MNMone o6HapyxeHWs oWnBOK cofepXNT ABONYHOE YMCIIO 13 4acToTbl PEXMM C 3aMKHYTbIM yCTpoiicTBa K
16 61T, 06pasyowwmx ABa 8-6uToBbIX 6alTa. Korga ato KOHTYpPOM: curHan obpaTHoOM CBA3u | rnaBHOMy
NpPOVCXOAUT, CHayana gobaBnseTca mMnafwunin 6aiT, a 3aTem npeobpa3oBaTenA YacToThbl
crapwwuin. Crapwwuin 6ant CRC — nocnegHnia 6aiT, 65 YnpasneHue 3anucbio napameTpa (ot |OT rnasHoro
MoCbiNaemblii B COOOLIEHUMN. rMaBHOrO K NOAYNHEHHOMY) YCTPOIACTBA K

0 = [W3meHeHna napameTpoBs nof4yvHeHHoMy
12.11.8 Apgpecauma KaTywek 1 perncrpoB 3anucbiBaotca B O3Y

npeo6pa303aTenﬂ Y4acToThbl.

B cet Modbus Bce AaHHble OpraHmM3yTCA B KaTyLuKax v 1 = |WsmeHeHua napameTpos
perncTpax BPeMeHHOro XpaHeHus. KaTywku xpaHaT 1 6uT, 3anuceisatotca B O3Y n SCMN3Y
a PerncTpbl BPeMEHHOro XpaHeHUa XpaHAT 2-6aiiToBoe npeoGpasoBatens YactoTbl.
C5oBo (1. e. 16 6uT). Bce agpeca AaHHbIX B COO6LIEHMSAX 66- 3ape3epBuUpoBaHo
Modbus paccmatpuBatotca kak HyneBble. [py nepeom 65536
NOABMEHUN 31eMEHTa AaHHbIX K HEMY afipecyloTca Kak K
anemeHTy Homep 0. Hanpumep, KaTyLwKa, n3BecTHas B Ta6nuua 12.13 Onucanun Katywek
nporpaMmmmnpyeMom KOHTpOJJIepe Kak «KaTylka 1», B none
agpeca AaaHHbix coobuweHus Modbus nmeeT agpec
«KaTywka 0000». KaTywke ¢ AecATUYHbIM HOMepom 127
npucsavBaetca agpec 007E 16-pnyH. (AeCATUYHBIN HOMepP
126).
B none appeca gaHHbIX COOOLEHNA K perncTpy
BpemeHHoro xpaHeHua 40001 agpecyloTca Kak K perncrpy
0000. MNMone Kopa GyHKUMM yxKe onpefenseT onepaumio
«PErncTp BPEMEHHOro XpaHeHus». T. e. noApasymeBaeTca
«4XXXX». K pernctpy BpemeHHoro xpaHexusa 40108
agpecyloTca Kak K peructpy 006B 16-puyH. (ecATUYHBIN
Homep 107).
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MoHTax n HacTponka RS-485 PykoBoAcTBO NO NPOEKTMPOBaHNIO
Katy- |0 1 Homep OnucaHue
Ka peructpa
01 MpenycTaHoBNEeHHOE 3aAaHne, MNAaWnn 6uT 00001-00006 |3ape3epBrpoBaHO
02 MpepycTaHoBNEeHHOE 3afiaHune, CTaplunin 6uT 00007 MocnepHuin Kof owmnbKU oT nHTepdeiica obbekTa
03 TopmoxeHune HeT TopMOXeHnA NOCTOAHHbIM naHHbIx FC

NOCTOAHHbIM TOKOM TOKOM 00008 3apesepBupoBaHO
04 OcTaHoB Bbiberom HeTt octaHoBa Bbiberom 00009 NHpekc napameTtpa*
05 BbicTpbI ocTaHOB HeT 6bicTpOro octaHoBa 00010-00990 ([lpynna napameTtpos 000 (napametpbl oT 001 go
06 DuKcauma BbIXoAHOMN Het ¢uKcayum BbixogHoM 099)

4acToTbl 4acToTbl 01000-01990 |Ipynna napameTpos 100 (napameTpbl oT 100 fo
07 OcTaHoB ¢ n3meHeHuem | Myck 199)

CKOpOCTU 02000-02990 |lpynna napameTpos 200 (napameTpbl oT 200 fo
08 Het cbpoca Cb6poc 299)
09 Het ¢ukcayum yactoTbl | QUKC. yacT. 03000-03990 |lpynna napameTpos 300 (napameTpbl oT 300 fo
10 M3meHeHmne ckop. 1 M3meHeHne ckop. 2 399)
1 [aHHble [laHHble feicTBUTENbHbI 04000-04990 |lpynna napameTpos 400 (napameTpbl oT 400 fo

HefecTBUTENbHDI 499)
12 Pene 1 BbIkn. Pene 1 Bkn.
13 Pene 2 BbIK. Pene 2 BK. 49000-49990 |[Ipynna napameTtpoB 4900 (napameTpbl oT 4900
14 YcTaHoBKa mnaguwero 6uta Ao 4999)
15 YcTaHoBKa cTapluero 6ura 50000 BxofHble faHHbIe: perncTp KOMaHAHOro cnosa
16 HeT pesepca. Pesepc npeo6paszosatensa yactoTbl (CTW).

50010 BxofHble faHHble: perncTp 3agaHuaA no wuHe
Ta6bnuua 12.14 KomaHgHoe cnoBo npeo6pasoBaTens 4acToTbl (REF).
(npodunb FC)
50200 BbixoAHble AaHHble: perncTp coBa COCTOAHUA

Katy- 0 1 npeo6bpaszosatena yactotbl (STW).
tika 50210 BbIxoAHble faHHble: permcTp OCHOBHOMO TeKyLlero
33 YnpasneHue He roToBo [OTOBH. K ynpaBneHuto 3HaueHWA napameTpa (main actual value, MAV)
34 Mpeobpasosatenb yacToThl | [peobpasoBaTenib YacTOThI NPeo6pasoBaTENA HaCTOTbI.

He roTos rotos
35 OcTaHoB Bbiberom 3awmTa 3amMKHyTa Ta6bnuua 12.16 Pernctpbl BpeMeHHOro XpaHeHUs
36 Her aBap. curranos ABapuiiHbIf curHan * [lpumeHsemca 05 onpedeneHus HOMepa UHOEKCd, UCNO/b3yemMo20
37 He ncnonbsyetca He ncnonbayetca npu docmyne K UHOeKCUpyeMoMy napamempy.
38 He ncnonb3yetca He ncnonb3yetca
39 He ucnonb3yerca He ncnonbsyerca 12.11.9 YnpasneHue npeobpasoBaresiem
40 HeT npepynpexaerHuna MpenynpexaeHune 4yacToThl
41 He Ha 3apgaHun Ha 3agaHun
42 Py4Hoi pexim ABT.pexim B HacTosweM pasfene onvcbiBalOTCA KOfbl, KOTOPble
43 Bhe vacrt. pranasona B uacr. Ananasone MO>HO MCMONb30BaTh B NOAAX GYHKUMIA 1N AaHHbIX
44 OcTaHoBNEH Pa6ota coobueHna Modbus RTU.
45 He ucnonb3yetca He ncnonb3yetca
46 Het npepynp. o Mpeaynp. o HanpsaxeHUn

HanpAXeHnm
47 He B npepene no Toky Mpepen no Toky
48 HeT npepynp. o Mpepynp.o neperpes

neperpese

Ta6bnnua 12.15 CnoBo cocTosiHMA nNpeobpasoBaTens YacToTbl
(npodunb FC)
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12.11.10 Kogbl dyHKUMN, NnoaaepKnuBaemble

Modbus RTU

Mpotokon Modbus RTU nogaepnBaeT UCNonb3oBaHme
cnepyowmx KoaoB GyHKUUA B nosie GYyHKLUUN COOOLLeHNs.

12.11.11 WcknounTtenbHble koabl Modbus

lonHoe onncaHme CTPYKTypbl OTBETA NCKNIOUNTENbHOIO
KoZa npvBefeHo B 2r1asa 12.11.5 [lone ¢yHkyuu.

Kop

HaumeHo-
BaHue

3HauyeHune

Heponyctum-
aa GyHKUMA

Kopa ¢yHKUMM, monyyeHHbIN B 3anpoce,
ABNAETCA HEQOMYCTUMbIM [eCTBMEM ANnA
cepsepa (MM NOJUYNHEHHOrO YCTPOWCTBA).
3TO MOXeT ObiTb CBA3aHO C TEM, UTO KOA
bYHKLUMM NpUMeHAeTCA ToNbKo K 6onee
HOBbIM YCTPOWCTBaM U He 6bin BHeAPEH B
BbIOPaHHOM YCTPOMCTBE. ITO TakKe MOXeT
yKasblBaTb Ha TO, YTO cepBep (1m
NOAYMHEHHOE YCTPOMNCTBO) HaXoaUTCA B
OLWNOGOYHOM COCTOAHUN AnA 06paboTKu
3anpoca aHHOro TUMa, Hanpumep, OH He
HaCcTpOeH 1 nonyvaet 3anpoc Ha
BO3BpalleHre 3HaUYeHUiA perncrpa.

Heponyctum-
bl apgpec
LaHHbIX

Afpec AaHHbIX, MOMTyYeHHbIN B 3anpoce,
ABNAETCA HEROMYCTUMbIM afpecom Ana
cepsepa (MM NOJUYMHEHHOrO YCTPOWCTBA).
Ecnu ewwe TouHee, TO coueTaHne Homepa
3aflaHnA 1 ASIVHbI Nepefayun ABnAeTCA
HegonycTumbIM. ina KoHTponnepa co 100
perncTpamm 3anpoc co cmeleHnem 96 n
ANVHOW 4 ByfeT ycnelwHo obpaboTaH,
3anpoc co cmelleHnem 96 1 gnvHonm 5
co3paeT nckntoyeHune 02.

DyHKuUA Koa ¢yHKuum
(16-punyH.)
CuntaTb € KaTyLKK 1
CunTaTb C PerncTpoB BPEMEHHOro 3
XpaHeHus
3anucaTtb Ha OfjHY KaTyLUKy 5
3anucaTb B OVH perncTp 6
3anncaTb Ha HECKOMbKO KaTyLlek F
3anncaTb B HECKONbKO PerncTpos 10
BbI3BaTb CUYETUMK COOLITUIA CBA3U B
CoobwWwuTb naeHTNdrKaTop 1
NOAYMHEHHOrO YCTPOMNCTBA
Tabnunua 12.17 Kogbl dyHKUMN
QyHKuMA Kop Kop MNoadyHKuymA
$yHKuMn | noadyH-
Kumm
OwnarHoc- 8 1 MepesanyctnTtb CBA3b
TMKa 2 Bo3spaTtutbh peructp
OVarHoCTUKN
10 OUNCTUTb CYETUUKN 1
pPerncTp AnarHoCTuKmn
1 Bo3BpaTtutb cuert
cooblLeHni,
nepeaaBaeMbix Mo LWWHe
12 Bo3BpatuTb cueT owmboK
CBA3M MO WKHe
13 Bo3BpaTtuTb NokasaHue
cyeTumKa owmnboK
NMOAYMHEHHOTO YCTPOMNCTBA
14 Bo3BpaTtuTb NokasaHue
cyeTumKa coobLyeHnit
NOAYMHEHHOTO YCTPONCTBA

Tabnuua 12.18 Kogbl dyHKUMN

Heponyctu-
Moe
3HayeHue
DaHHbIX

3HauyeHne B Nnose AaHHbIX 3anpoca
ABNAETCA HEAOMYCTMbIM 3HaYeHNeM AnA
cepsepa (MM NOJUYMHEHHOrO YCTPOWCTBA).
370 yKa3blBaeT Ha OWUOKY B CTPYKType
ocTaTKa CNIOXKHOTO 3anpoca, Kak 6yato
NnpvIMeHeHHan AnnHa ABNAETCS
HenpasunbHoN. OTo HE 3Hauut
KOHKPETHO, YTO 3/1eMEeHT [aHHbIX,
OTNPaBNEHHbIN ANA COXPaHeHWs B
perucrtpe, umeeT 3HaueHue, He
nogxogsuiee AnA nNpuKnagHon
nporpammbl, NOCKONbKY NPOTOKON
Modbus He 3HaeT o 3HaueHun
onpegeneHHoro 3HauyeHns onpegeneHHoro

peructpa.

OwnbKa
nopunHe-
HHOrO
yCTpOWNCTBa

BosHukna Heuncnpasnmas ownbKa BO
BpemMA NMonbITKK cepBepa (mnn
noAYNHEHHOro yCTpOI?ICTBa) BbINO/IHUTb
3anpawinBaemoe AencTeue.

Ta6bnuuya 12.19 UcknountenbHble Koabl Modbus
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12.12 JlocTtyn K napameTtpam

12.12.1 Onepauun ¢ napameTpamu

Homep napametpa (PNU) nepeHocutca 13 agpeca
pernctpa, copepalleroca B YUNTaeMOM WM 3anmncbiBaeMOM
coobueHnn Modbus. Homep napameTtpa nepepaetca B
coobueHne Modbus kak AECATUYHOE YNCIIO, paBHoe 10
X Homep napametpa. [pumep: nokasaHwe 3-12 3HayeHue
paszoHa/3ameodneHus (16 6uT). Pernctp BpemeHHoOro
XpaHeHuna 3120 copepnT 3HayeHne napameTpa. 3HayeHue
1352 (pecATnYHOE) O3HaYaeT, YTO NapameTp YCTaHOBMEH Ha
12,52 %.

MokasaHwue 3-14 llpedycmarosn. omHocumensHoe 3adaHue
(32 6uTa): perncTpbl BpeMeHHOro xpaHeHus 3410 n 3411
copeprkaT 3HayeHnAa napameTpoB. 3HaveHue 11300
(necATUYHOE) 03HavaeT, YTo MapamMeTp YCTaHOBMEH Ha
1113,00.

CeefeHya 0 napameTpax, TMNopasmepax 1 UHgeKce
npeo6pa3oBaHuns, CM. B COOTBETCTBYIOLLEM PYKOBOLCTBE MO
NporpamMMrpOBaHuIio.

12.12.2 XpaHeHune AaHHbIX

JecAaTnyHoe 3HauyeHre napameTpa «KaTywka 65»
onpegenseT, Kyaa 6yayT 3anucbiBaTbCA JaHHble B
npeobpasosatene yactoTbl: B CMM3Y 1 B O3Y (kaTywka
65 = 1) unm Tonbko B O3Y (KaTywka 65 = 0).

12.12.3 Unpekc (IND)

HekoTopble napameTpbl B Npeobpa3oBaTene 4acToThl,
Hanpumep 3-10 [IpedycmaHoeneHHoe 3adaHue, ABAAIOTCA
MaccmBamu. Mockonbky Modbus He noaaepxnBaet
MacCVBbl B PErUCTpax BPEMEHHOro XpaHeHus, B
npeobpasoBarenie YacTOTbl PErUCTP BPEMEHHOTO XpaHeHWs
9 3ape3epBMpPOBaH B KayecTBe yKasaTesid Ha MaccuB.
Mepen uTeHVem MK 3anucbio NapaMmeTpa MaccuBa
HaCTpoONTe PerncTp BpeMeHHoro xpaHeHus 9. Mpn
YCTaHOBKE permctpa BPeMeHHOro XpaHeHusA B 3HaueHue 2
BCe nocnepyolne ornepaunm YTeHms/3annucy napameTpos
MaccmBa OyayT oCyWecTBAATLCA NO UHAEKCY 2.

12.12.4 TeKcTOBbIE G/IOKMU

MapameTpbl, COXpaHAeMble B BMAE TEKCTOBbIX CTPOK,
BbI3bIBAIOTCA TAaKMM e 06pa3om, Kak U npoune
napameTpbl. MakcrManbHbI/i pa3mep TeKCTOBOro 6rioka —
20 cnmBonos. Ecnn 3anpoc Ha cuuTbiBaHMeE napameTpa
npefHasHayeH ans 6oNbLIEro Yncna CUMBOJIOB, YeM
XPaHWUT napameTp, OTBET ykopaumsaeTca. Ecim 3anpoc Ha
CyMTbIBaHVE NapameTpa npegHasHayeH AnAa MeHbluero
yncsia CMMBOJIOB, YeM XPaHUT NapameTp, cBobogHoe
NPOCTPaHCTBO OTBETa 3aroHAETCA.

12.12.5 KoaddunuymeHT npeobpasoBaHus

Pa3nnuHble aTpubyTbl KaXOoro napameTpa NpPeAcTaBnieHbl B
pasgene, rae onUCbIBAIOTCA 3aBOACKMNE YCTaHOBKM.
MockonbKy 3HaueHVie NapameTpa MOXHO NepecbinaTb
TONBKO KaK Liefioe Yncio, ANis nepepayn ApobHomn yacTu
ymcna nocsne JecATUYHON 3anAToN ClefyeT UCMNoNb30BaTh
Ko3bPuruUmeHT npeobpasoBaHys.

12.12.6 3HayeHUA NapamMeTpoOB

CraHpapTHble TUMNbl AaHHbIX

CraHgapTHbIMK TUNaMK AaHHbIX ABNATCA int 16, int 32,
uint 8, uint 16 u uint 32. OHN XPaHATCA Kak permcTpbl 4x
(40001-4FFFF). YteHne napameTpoB MPOU3BOANTCA C
nomotbio GyHKUMK 03 16-pnyH. «CuntaTh C perncTpos
BPEMEHHOr0 XpaHeHUA». 3anncb NapameTpoB
OCYLLECTBJIAETCA C NOMOLLbIO GYHKUUN 6 16-punYH. «3afaTb
3HayeHne OAHOro perucTpa» AnAa ogHoro perucrpa (16
6uTOB) 1 YHKUMM 10 16-pUYH. <YCTAaHOBUTb 3HAYEHUA
HEeCKObKUX PEerucTpoB» A ABYyX pernctpos (32 6uta).
[manasoH cumTbiBaembix pasmepos: oT 1 peructpa (16
6uTtoB) go 10 pernctpos (20 cMmMBONOB).

HectaHpapTHble TUNbI AaHHbIX

HectaHgapTHble TUMNbl JaHHbIX — TEKCTOBbIE CTPOKW; OHU
XPaHATCA Kak pernctpbl 4x (40001-4FFFF). NMapameTpbl
CUnTbIBaOTCA C nomoubto dyHKUMK 03 16-pryH. «CuntaTb
perncTpbl BPEMEHHOro XpaHeHUA» 1 3anncblBalTCca C
nomotbio GyHKUUM 10 16-puYH. «3agaTb 3HaYEHUA
HeCKONbKUX PerncTpoBsy». [lnanasoH cUnTbiBaeMbIx
pa3mepos: oT 1 peructpa (2 cumeona) go 10 perncrpos
(20 cumBonoB).
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12.13 TMpodunb ynpasneHuns Danfoss FC

12.13.1 KomaHgHoe cnoBo,
cooTBeTcTBYlowee npodpunto FC
(8-10 Mpogpune ynpasneHusa =

npoounb FC)

Master-follower

130BA274.11

PacwudpoBka ynpaenswowmx 6utos

Butbl 00/01

Butbl 00 1 01 ncnonb3yloTca ansa Bolbopa ogHOro r3
YeTblpex 3HaUeHWn 3alaHnA, NpeaBapUTENbHO
3anporpaMMUPOBAHHbLIX B MapameTpe

3-10 MpedycmaHosneHHoe 3a0daHue B COOTBETCTBUU C
Tabnuya 12.21.

CTW Speed ref.
Mporpammupyem |MapameTp but 01 but 00
oe 3HauyeHue
Bit 3ajaHuA
no: | 1514131211109876543210 1 3-10 Mpedycma |0 0
PucyHok 12.16 KomaHgHoe cnoBo HOB/IeHHOE
3a0aHue [0]
2 3-10 pedycma |0 1
6ut 3HaueHune 6uta = 0 3HaueHune 6uta = 1 HoBJIeHHOe
00 3HayeHue 3apaHuA Mnagwwin 6uT BHewwHero 3a0aHue [1]
BbibOpa 3 3-10 Mpedycma |1 0
01 3HauyeHune 3agaHns CrapLunii 6UT BHELWHEro HOBJ1IeHHOoe
Bbl6bOpa 3adaHue [2]
02 TopmoxeHune M3meHeHne ckopocTu 4 3-10 lMpedycma |1 1
MOCTOAHHBIM TOKOM Hog/leHHoe
03 Bbiber Het Bbibera 3a0aHue [3]
04 BbicTpbI ocTaHOB M3meHeHne ckopocTn
05 OukcnpoBaTb BbIXOAHYIO [Mcnonb3oBatb N3meHeHne Tabnuya 12.21 3nauenun sapaHun
yacToTy CcKOpOCTH
06 OcTaHOB C usmeHeHunem |llyck yBE OM”EHM
cKopocTn Cpenaiite Bbi6op B 8-56 Bbibop npedycmaHoseHHo20
07 He ucnonbayetcs Cbpoc 3a0aHus, YTo6bl onpeaennTb, Kak 6ut 00/01 noruyecku
08 He ncnonb3syetca OuKc. yacT. ob6beaunHAeTCcA ¢ cooTBeTCTBYIOWEN PYHKLMeEl Ha
09 V3meHeHune ckop. 1 M3meHeHwne ckop. 2 uMbpoBbIX BXOAAX.
10 [aHHble He [aHHble AenCcTBUTENbHDI
AeNCTBUTENbHDI But 02, TOpMOXeHNe NOCTOAHHbIM TOKOM 1 2
1 He ncnonb3yetca Pene 01 BknouyeHo But 02 = «0» NPNBOAUT K TOPMO>KEHMNIO MOCTOAHHBIM TOKOM
12 He ucnonb3yetca Pene 02 BKIOYEHO N K OCTaHOBY. YCTaHOBUTE TOK TOPMOXEHUA U
13 Hactpoiika napameTpos | Mnagwwii paspsg Bbi6opa ANVTeNbHOCTb B NapameTpax 2-01 Tok mopmoxeHus nocm.
14 HacTpoiika napameTpos |Craplnit paspsg BbiGopa mokom v 2-02 Bpema mopmoxeHus nocm. mokom.
15 He ncrionbayercs Pesepc But 02 = «1» BbI3bIBAaET N3MEHEHME CKOPOCTU.

Ta6bnnua 12.20 buTbl KOMaHAHOIO CnoBa

But 03, octaHOB ¢ BbiGerom

But 03 = «0»: NnpeobpazoBaTenb YacTOTbl HEMEAJIEHHO
«OTNycKaeT» ABUraTesnb (BbIXOAHblE TPAH3UCTOPbI
3anMpaoTcsa), KOTOPbI BbIGErOM JOBOAUTCA A0 COCTOSHUSA
nokos.

But 03 = «1»: Nnpeobpa3oBaTeNb YacTOTbl 3anycKaeT
ABuUratenb, ecnii BbINOSHAIOTCA ApYrue yCnoBuA 3anycka.

3HaueHne napameTpa 8-50 Buibop 8bibeza onpepenseT, Kak
6uUT 03 Nornyeckn o6bEAUHARTCA C COOTBETCTBYIOLLEN
byHKUmeln Ha undpoBom Bxoge.

But 04, 6bICTPbI OCTAHOB

BuT 04 = «O»: BbI3bIBAET CHUXKEHNE CKOPOCTU BpaLleHusA
ABuratensa Ao ocTaHOBa (yCTaHaBNMBAeTCA B MapameTpe
3-81 Bpems 3ame0n.051a 6bIcmp.ocmaHoea).
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Bbut 05, pMKcauma BbIXOQHOW YacTOTbl

Byt 05 = «0»: duKcnpyeTca TeKyLlan BbIxoAHasA yacToTa (B
lu). 3ameHeHne 3adUKCMPOBaAHHON BbIXOAHOW YacTOTbl
NPOV3BOAMNTCA TONBbKO C MOMOLLbIO UMdPOBbIX BXOAOB
(napameTpbl5-10 Knemma 18, uugposoli 8xo0-5-15 Knemma
33, yugposoli 8x00), 3aNPOrpPaMMMpPOBAHHbIX ANs
BbINOMHEeHVA GYHKUUN YBenuyeHue ckopocmu unu
YmeHbweHue ckopocmu.

YBE/IOMJIEHU.

Ecnn aktuBusnpoBaHa ¢urKcaums BbiXxoda, TO OCTaHOBUTb
npeo6pasoBaTtesib YaCTOTbl MOXKHO TOJIbKO C/IeYIoLWMMM
cnocobamm:

. But 03, octaHOB BbiGerom
. But 02, TOpMOXKEeHNe NOCTOAHHbIM TOKOM
. Uundposon Bxop (napametpbl 5-10 Knemma 18,

yugposoli 8xo0-5-15 Knemma 33, yugppoeoti
8x00), 3anporpaMMnpoBaHHbIii Ha TopmoxxkeHue
nocmosHHbIM mokom, OcmaHos 8bibezom unu
Cépoc n ocmaHoe evibezom

BuT 06, 0OCTaHOB/MYCK C U3MEHEHUEM CKOPOCTM

BuT 06 = «O»: BbI3bIBAET OCTAHOB 1 3aCTaBNAeT ABUraTeNb
CHUXaTb CKOPOCTb A0 OCTaHOBA C MOMOLLbIO BbIGPaHHOIo
napameTtpa 3amepneHus. but 06 = «1»: no3sonsaet
npeobpa3oBaTesnio YacToTbl 3aMyCTUTb ABUraTesb, eCu
BbIMOJIHEHbI NPOYMe YCIOBUA NycKa.

BblbepunTe 3HauYeHne napameTpa 8-53 Buibop nycka C Lenbto
onpeaenuTb, Kak 6ut 06 «OCTaHOB/MYCK C N3MEHEHWEM
CKOPOCTW» NOFMYecKn 06beAnHAECTCA C COOTBETCTBYIOLLEN
dyHKUMeln Ha uMdpoBOM BXOAe.

Bbut 07, c6poc

But 07 = «0»: HeT cbpoca. but 07 = «1»: copoc
oTknoueHus. COpoc akTUBMpYeTCA No nepegHemMy GPOHTY
CUrHana, T.e., Mpy Nepexoae CMrHanaa ot fiormyeckoro «0» K
lornyeckon «1».

but 08, dmKcayma yacToTbl
But 08 = «1»: BbIXO4HAA YacToTa onpegensaeTca
napameTtpom 3-19 Qukc. ckopocms [06/MUH].

But 09, BbI6GOP M3MeHeHUA ckopocTu 1/2

But 09 = «O»: n3meHeHne CKOpoCTM 1 BKIOYEHO
(napametpsbl 3-41 Bpems pazzoHa 1-3-42 Bpemsa 3amedneHus
7). Bt 09 = «1»: U3MeHeHne cKopocTn 2 (napameTpbl

3-51 Bpems paszeoHa 2-3-52 Bpemsa 3ameodneHus 2)
BK/IOYEHO.

but 10, gaHHble HeJencTBUTENbHbI/faHHble
OeNCTBUTENbHbI

YKa3blBaeT npeobpa3oBaTesiio YacToTbl, UCMONb30BaTb UK
UrHOpPMpOBaTb KOMaHAHOE CIOBO.

Bbut 10 = «0»: KOMaHgHOe cnoBO UrHopupyetca. but 10 =
«1»: KOMaHOQHOE CNOBO UCMOJb3yeTcA. OTa GYHKUMA UmeeT
60nbluoe 3HaYeHNe, NOCKONbKY He3aBUCMMO OT TuMna
MCMonb3yeMon TenierpaMmbl B Hel Bcerga CofepKutca
KOMaHAHoe cnoBo. KomMaHAHOE C/IOBO MOXHO OTKITHOUUTD,
ecnn He TpebyeTcsa ero MCNonb3oBaHWe Npu 06HOBEHUN
WM YTEHUW MAPaAMETPOB.

but 11, pene 01

But 11 = «O»: pene He aKTMBU3NPOBAHO.

But 11 = «1»: pene 01 akTBMPOBAHO NPW YCIOBUW, UTO B
napametpe 5-40 Pene ¢pyHkyuli BbIbpaHO 3HauYeHne KMHO.
cnoso, bum 11.

but 12, pene 04

But 12 = «O»: pene 04 He aKTUBM3MPOBAHO.

Bbut 12 = «1»: pene 04 akTMBMPOBAHO NPW YCIOBUW, YTO B
napametpe 5-40 Pene ¢pyHkyul BbIbpaHO 3HauYeHne KMHO.
cioso, bum 12.

Butbl 13/14, BbIGOp Habopa:
BuTbl 13 1 14 ncnonb3yloTca AnsA Boibopa noboro m3
yeTblpex HabOPOB MeHI0 B COOTBeTCTBUU ¢ Tabiuya 12.22.

Ha6op napameTtpos Bbut 14 But 13
1 0 0
2 0 1
3 1 0
4 1 1

Ta6nuua 12.22 MeHio 4 HabopoB NapaMeTpoB

I7a GyHKUMA BO3MOXHA TONbKO B TOM Cilly4ae, eCfin B
napametpe 0-10 AKmusHbili Habop BblOpaH BapuaHT
Heckonbko Habopos.

3HaueHne napameTpa 8-55 Boibop Habopa onpefenseT, Kak
6uT 13/14 nornyeckn obbefMHAETCA C COOTBETCTBYIOLLEN
byHKumel Ha undpoBbIX BXOAAX.

but 15, peBepc

Bbut 15 = «O»: HeT peBepca.

But 15 = «1»: PeBepc. [Mpu 3aBOACKON HAcTPONKe 3HayeHne
napametpa 8-54 Beibop pesepca yctaHaBnvBaet
ynpaBneHve peBepcom C NoMoLLbio LUnudposoro Bxoda. but
15 BbI3bIBaeT peBepcC TOMbKO B TOM Cly4yae, ecsim BblibpaH
OAVIH 13 CNleayioWmnX BaprMaHToB: NocsiefoBaTeNbHan CBA3b,
nornyeckoe «JTW» nnn nornyeckoe «M».
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12.13.2 CnoBO COCTOAHMA,
cooTBeTcTBYlowee npodunio FC
(STW) (8-10 lpopune ynpasneHusa =

npodunb FC)

Follower-master =
-
R
STW Output freq. %
)
Bit
no: 11514131211109876543210
PucyHok 12.17 CnoBo cocTtosHuA
6ur But =0 but =1
00 YnpaBneHve He roToBO [OTOBH. K ynpaBneHuio
01 MpuBop He roTtos MpuBop rotos
02 Bbiber PazpeweHo
03 HeT own6kun OtknioueHne
04 Het ownbkn OwnbKa (HeT OTKNIYEHNS)
05 3ape3epBrpoBaHO -
06 HeT own6kn OtknioueHmne ¢
6noKMpoBKON
07 HeT npepynpexpeHua MpepynpexpeHue
08 CKOpOCTb BpalleHua # CKOpOCTb BpalyeHus =
3afjaHne 3afjaHne
09 MecTHOe ynpaBneHue YnpaBneHune no mnHe
10 YacToTa BHe AuanasoHa YacToTa B 3aflaHHbIX
npepenax
1 He ncnonb3syetca B pab6ote
12 Mpusog B HOpme OcTaHOB, aBTOMaTUYeCKMI
nycK
13 HanpsaxeHne B Hopme MpeBbilWweHne HanpaxeHna
14 KpyTAwmin MmomeHT B MNpeBbllieHne KpyTALero
Hopme MOMeHTa
15 Talimep B HOpme MpeBbilweHne Tanmepa

Ta6bnuua 12.23 butbl C1OBa COCTOAHMUA

O6bACHEHNEe 6UTOB COCTOAHMNA

But 00, ynpaBneHne He rotoBo/rotoBo

But 00 = «0»: NnpeobpaszoBaTesib YacTOTbl OTKIIOYAETCA.
Byt 00 = «1»: cucTema ynpasneHusa npeobpasoartens
YacToTbl FOTOBA, HO HE rapaHTUPyeTCA NosiyyeHne NUTaHuA
CUNoBbIM 6/1OKOM (MPU NUTaHUK CACTEMbI YNpaB/ieHns oT
BHELLUHero NCcToyHuka 24 B).

but 01, npuBop rotos
But 01 = «1»: npeobpasoBaTesib YacTOTbl FOTOB K paboTe,
HO uepe3 UMdpoBble BXOAbl WX NO NOCiefoBaTe/IbHON
CBA3W NofaeTcA KOMaHAa oCTaHoBa Bblberom.

But 02, ocTaHOB BbiGerom

But 02 = «0»: Nnpeobpa3oBaTesib YAaCTOTbl «OTMYCKAET»
ABuratenb.

But 02 = «1»: npeobpazoBaTenb YacTOTbl 3anycKaeT
ABUratenb KOMaHZOW nycka.

but 03, HeT oWKN6KN/oOTKNIOUEHNEe

But 03 = «0»: npeobpaszoBaTesib YaCTOTbl HE HAaXOAWUTCA B
COCTOAHMM OTKa3a. but 03 = «1»: npeobpasoBaTtenb
yacToTbl OTKMoYaeTca. [InAa BocCTaHOBNEHUA PaboThl
HaxxmuTe [Reset] (C6pocC).

But 04, HeT own6KN/oWM6Ka (6e3 oTKNoUeHNA)

But 04 = «0O»: npeobpa3zoBaTesib YaCTOTbl HE HaXOAWTCA B
COCTOAHMM OTKa3a. bt 04 = «1»: npeobpasoBaTtenb
YyacToTbl oTOBpaKaeT oOWKOKY, HO He OTKIloYaeTCA.

But 05, He ucnonb3yetca
B cnose coctosHUa 6UT 05 He NCnonb3yeTcs.

But 06, HEeT oWwN6KN / OTKNIOYEHNEe C 6NOKUPOBKOIA

But 06 = «0»: npeobpazoBaTesib YaCTOTbl HE HAaXOAWUTCA B
COCTOSAHMM OTKa3a. but 06 = «1»: npeobpasoBartenb
YacTOTbl OTKIIIOYEH 1 BNIOKMPOBaAH.

But 07, HeT npegynpexaeHua/npegynpexaeHne
Bbut 07 = «O»: MNpepynpexaeHnin HeT. but 07 = «1»:
NoABWIOCH NpeaynpexaeHune.

But 08, ckopocTb # 3afaHNe/CKOpPOCTb = 3afjaHune

But 08 = «O»: gBMratenb paboTaeT, HO TeKyLLasa CKOPOCTb
OTNNYaeTCA OT NpeAyCcTaHOBIEHHOMO 3aJaHNA CKOPOCTU.
Takaa cuTyauma BO3MOXHa, Hanpumep, Korga NponucxognT
pa3roH/3amepsieHne npu nycke/octaHose.

But 08 = «1»: ckopocCTb ABUraTena CoOOTBETCTBYET
npeaycTaHOBNEHHOMY 3aaHNI0 CKOPOCTH.

But 09, MecTHOe ynpaBneHne/ynpaBneHune no wmHe

But 09 = «0»: Ha 6ro0Ke ynpaBneHus akTUBUPOBaH
[STOP/RESET] (OcTaHoB/C6poc) unu B 3-13 Mecmo 3adaHus
BblOpaHo MecmHoe ynpasneHue. YnpaBneHvie no KaHany
nocneaoBaTesibHOWM CBA3M HEBO3MOXHO.

But 09 = «1» 03HavaeT, yTo NpeobpasoBaTesib YacTOTbl
MOXET YNpaBnATbcA no nepudepuinHon wnHe/
nocnieagoBaTeNibHOM CBA3M.

12

But 10, npepgen yacToTbl BHE Anana3oHa

but 10 = «0»: BbIXOQHAA YaCcTOTa AOCTUI/IA 3HAYEHUA,
YCTaHOBJIEHHOrO B napameTpe 4-11 HuxH.npeden
ckop.0gueamens[o6/muH] nnn 4-13 BepxH.npedesn
cKkop.0sueamers [06/MuH].

Bt 10 = «1»: BbIXOAHAA YaCTOTAa HAXOQUTCA B 3afaHHbIX
npegenax.

But 11, He pa6oTaet/paboTaeT

Bbut 11 = «0O»: gBuratesnb He paboTaer.

But 11 = «1»: npeobpazoBaTenb YacTOTbl MOSyYaeT CUrHan
nycka vnn BbixoHas yacTtoTa npesbiwaet 0 Iu.
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But 12, npnsBop B Hopme/oCTaHOBJIEH, aBTO3anycK
But 12 = «0»: BpemeHHbI neperpes NHBeEPTOpPA
OTCyTCTBYET.

but 12 = «1»: NHBepTOp OCTAHOBNEH M3-3a Neperpesa, HO

650K He OTK/IoYaeTcs 1 BO306HOBNAET pPaboTy, Kak TONbKO

neperpes npekpaLLaeTcs.

Bbut 13, HanpAXeHne B HOpMe/BbIxoA 3a npegen

But 13 = «O»: HeT npegynpexaeHNin O HanPAXeHUN.
But 13 = «1»: HanpAXeHVe B NPOMEXYTOUHON Lenun
NMOCTOAAHHOrO TOKa Npeobpa3oBaTtena YacToTbl CIULWKOM
Masio UAW CAULLKOM BeSIMKO.

BuT 14, KpyTAWNA MOMEHT B HOpME/BbIXOA 3a npegen
but 14 = «0»: TOK ABMUraTena MeHblle, Yem TOK
npeaenbHOro MOMEHTa, YCTAaHOBMIEHHbIV B MapameTpe
4-18 lpeden no moky.

But 14 = «1»: NpeBblleH npegen KpyTALWEro MOMeHTa,
ycTaHoBMIeHHOrO B 4-18 [peden no moky.

Bbut 15, Talimep B HOpme/BbIXOA 3a nNpepen

But 15 = «O»: Taimepbl ANA TeNNOBOW 3alUWTbl ABMraTena u
TENNoBOW 3aWMTbl Npeobpa3oBaTesNiA YacToTbl He NepeLunu

npeaen 100 %.

Bbut 15 = «1»: ognH 13 Tarimepos npesbicun npegen 100 %.

Bce 6uTbl B STW ycTaHaBnvBalTCA paBHbIMU «0», ecnu

yTpayeHO coeanHeHne mexgy OOMONTHUTEeNIbHbIM Moaynem

Interbus n npeobpaszoBaTesniem YacToTbl TMOO NPOU3OLLNIO

HapyLlleHne BHYTPeHHEN CBA3N.

12.13.3 3HauyeHue 3agaHnA CKOPOCTH
nepegauv no wnHe

3HaueHne 3aaHNA CKOPOCTW nepenaeTca B

npeo6pa3OBaTeJ1b YaCTOTbl KaK OTHOCUTENIbHOE 3HayeHne B

npoueHTax. 3HauyeHue nepecbinaeTcs B Buge 16-6UTHoro

CNoBa; B Uenblx uncnax (0-32767) 3HaueHne 16384

(4000 B 16-puuHom popmarte) cootBeTcTBYeT 100 %.
OTpuLaTenbHble yncina GopmMaTUPYOTCA C MOMOLLbIO
[BOWYHOrO AOMNONHeHMA. TeKylaa BbIXOAHAA YyacToTa

(MAV) maclitabupyetcs Takum e 06pa3om, KaK 1 3afjaHne

no wuHe.

Master-follower

16bit

cTw Speed ref.

Follower-master

Actual output

STW freq.

PucyHok 12.18 Tekywaa BbixogHaa yactota (MAV)

130BA276.11

3apgaHue n MAV macwrtabupytotca cnegyiowmm obpasom:

Par3-00 set to

(1) -max- +max

Par3-00 set to

(0) min-max

-100%

(C000hex) (Ohex)

0% 100%

(4000hex)

1308A277.10

Reverse

Forward

Par3-03

Max reference

PucyHok 12.19 3apaHue n MAV

0 Par3-03

Max reference

0% 100%

(Ohex) (4000hex)

Forward

Par3-02 Par3-03

Min reference Max reference

12.13.4 KomaHaHoe CnoBo,
COOTBETCTBYIOLLEE Npoduso

PROFIdrive (CTW)

KomaHaHoe CloBO MCMonb3yeTca As nepegaun KomMaHg ot
rnaBHOro yctpoiictea (Hanpumep MK) K nogumHeHHOMY

YCTPOWCTBY.

6ut bur =0 But =1

00 BbIKIT 1 BKJT 1

01 BbIKN 2 BKJT 2

02 BbIKN 3 BK/ 3

03 Bbiber Het BblGera

04 BbicTpbI 0OcTaHOB Ramp

05 OuKcMpoBaTb BbIXOAHYO Mcnonb3oBaHune

yacTory. N3MEHEHUA CKopPOCTH
06 OcCTaHOB C M3MeHeHVem Myck
cKopoCTH

07 He ncnonb3yetca C6poc

08 Qukc. yactoTta 1 BbIK/ ®ukc. vactoTa 1 BKN

09 @ukc. yactoTa 2 BbIK/ ®ukc. vactoTa 2 BKN

10 [aHHble He fencTBUTENbHbI | [JaHHble AEeNCTBUTENbHbI

11 He ncnonb3yetca CHuXeHMne 3afaHnA

12 He ncnonb3yetca YsenuueHve 3agaHua

13 HacTpolika napameTpos Mnagwwnin paspag
Bblbopa

14 HacTpolika napameTpos Crapwwii paspag
Bbl6opa

15 He uncnonb3yetca Pesepc

Ta6bnuua 12.24 buTbl KOMaHAQHOTO ClOBa
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PacwudpoBka ynpaBnswowmx 6utos

But 00, BbIKJ1 1/BKJ1 1

HopmarnbHbIi OCTaHOB C M3MEHEHMEM CKOPOCTY B
COOTBETCTBUM CO 3HAYEHUAMU BPEMEHU TEKYLLIErO
N3MEHEHUA CKOPOCTU.

Byt 00 = «0» NPUBOAMT K OCTaHOBY U K CpabaTbiBaHUIO
BbIXOZHOTO pene 1 unu 2 nNpu ycroBuu, YTo BbIXOAHAs
yacTtoTa paBHa 0 'y n npwu 3tom [Pene 123] BbibpaHo B
napametpe 5-40 Pene ¢pyHkyud.

Korpa 6ut 0 = «1», Nnpeobpa3oBaTteb YacTOTbl HAXOAUTCA B
CoctosaHnn «1»: «BKntoyeHme 3anpeLyeHoy.

But 01, BbIKN1 2/BKN 2

OcTaHoB Bblberom

Korga 6ut 01 = «0», NPONCXOAUT OCTaHOB BbIGEroM 1
cpabatbiBaeT pene 1 unu 2 Npu ycroBuu, YTO BbIXOAHaA
yactoTa paBHa 0 'y n npwn 3tom [Pene 123] BbibpaHo B
napametpe 5-40 Pene ¢pyHkyud.

Bbut 02, BblKJ1 3/BKJ1 3

BbICTPbI OCTAHOB NCNOMIb30BaHNEM BPEMEHUN U3MEHEHMA
CKOPOCTW, yKa3aHHoro B 3-81 Bpema 3amedn.ona
6bicmp.ocmaHosa. Korga 6ut 02 = «0», BbINONHAETCA
ObICTPbIA OCTAaHOB Y NPUBOAUTCA B [E/CTBME BbIXOLHOE
pene 1 nnu 2, ecnu BbiIxogHasA YyactoTa pasHa 0 'y v npwu
sToMm [Pene 123] BbibpaHo B napameTpe5-40 Pene pyHKYuUd.
Korga 6ut 02 = «1», npeobpa3soBaTefib YacTOTbl HAXOAUTCA
B CocTtoAHMM «1»: «BKAOYeHNe 3anpeLleHoy.

But 03, BbiGer/HeT Bbibera

OTBETCTBEHHbIV 3@ OCTAHOB Bblberom 6uT 03 = «0»
NPUBOANT K OCTaHOBY.

Byt 03 = «1» yKa3blBaeT Ha TO, UTO NpeobpasoBaTenb
YyacToTbl cnocobeH BbI3BaTb 3aMycK Npu YCIOBUK, YTO
BbINOMTHAIOTCA ApYyrue ycnoBua 3anycka.

YBE/IOMJIEHU.

Bbi6op 3HaueHuA B napametpe 8-50 BviGop svibeza
onpegensieT, Kak 6ut 03 COOTHOCUTCA C
cooTBeTCcTBYOWEN PYyHKLUMEN LndpoBbIX BXOAOB.

But 04, 6bICTPbI OCTaHOB/U3MEHEHNE CKOPOCTU
BbICTpbIfi OCTAHOB MCMONIb30BaHMEM BPEMEHN U3MEHEHUsA
CKOPOCTW, yKasaHHoro B 3-81 Bpema 3ameon.ona
6bicmp.ocmaHosa.

Korga 6ut 04 = «0», NPONCXOAUT BbICTPbLIN OCTAHOB.

But 04 = «1» yKa3blBaeT Ha TO, YTO NpeobpasoBaTenb
YaCTOTbl MOXET BbI3BaTb 3anycK, NpU YCNoBUK, YTO
BbINONHATCA Apyrue ycrnoBua nycKa.

YBEJOMJIEHU

Bbi6op 3HaueHus B napametpe 8-51 Bbibop 6bicmpo2o
ocmadosea onpepenseT, Kak 6ut 04 COOTHOCUTCA C
cooTBeTCTBYIoW el GpyHKUMen undpoBbIX BXOAOB.

But 05, $pMKcMpoBaTb BbIXOAHYIO YacTOTy/MCnosib30BaTb
M3MEeHeHNe CKopoCTn

Korga 6ut 05 = «0», TeKyLasa BbIXOAHasA YacToTa
COXpaHAeTCA Aa)ke B Cyyae U3MEHeHUA 3afjaHus.

But 05 = «1» yKa3blBaeT Ha To, UTo NpeobpasoBaTenb
4acToTbl CNOCOOEH 3aHOBO BbIMONHUTL CBOIO
perynupytouwyto ¢yHKumio. Pabota npoucxognt B
COOTBETCTBUM C YCTAHOBNEHHbIM 3aAaHVEM.

BuT 06, OCTaHOB C N3MEHEHNEM CKOPOCTU/MYCK
HopmasnbHbI OCTaHOB C 3ameAsieHeM NPU UCNOb30BaHWUM
3HayeHua BpeMeHu 3amepneHna dakTmyeckn BbIbpaHHOro
pexnmMa n3MeHeHnA CKopocTu. Kpome Toro, NpuBoanTCA B
fencreue BbixogHoe pene 01 unn 04, ecnu BbIxoAHaA
yactoTa paBHa 0 'y n ecnmn Pene 123 BbibpaHo B
napametpe 5-40 Pene ¢pyHkyud. but 06 = «0» NpUBOAUT K
ocTaHoBy. buT 06 = «1» yKa3biBaeT Ha TO, UTO
npeobpasoBaTesib YacTOTbl CMOCO6GEH BbI3BaTb 3aMyck Npu
YCNOBMUK, YTO BbIMOMHAIOTCA APYyrme ycnoBmA 3anycka.

YBEIOMJIEHU

Bbi6op 3HaueHus B napametpe 8-53 Boibop nycka
onpepgenseT, Kak 6ut 06 cooTHOCUTCA C
cooTBeTcTBYyoWEel GyHKUMEN LdpoBbIX BXOAOB.

But 07, HeT $pyHKUUN/c6poc

C6poc nocne BbIKNIOYEHUS.

MoaTteepKaeHne cobbITHA, XpaHaLlerocs B bydepe 0TKaz3oB.
Korpga 6ut 07 = «0», c6poC He NPOUCXOAUT.

Korpa 6ut 07 nepexoanT B COCTOAHME «1» MPU U3MEHEHUN
HaK/oHa pabouei XxapakTepucTUKK, COPOC NPOUCXOAUT
nocne BblKOYEHNS.

Bbut 08, pmkcnpoBaHHasa yactoTta 1 BbIKJ1/BKJ
AKTVBauua npeaBapuTenbHO 3anporpaMmypoBaHHON
ckopoctu B 8-90 Qukc. ckop. 1, ycm. no wuHe. DUKCALNA
YACTOTDI 1 aktnBMpyeTca TonbKo ecnn 6ut 04 = «0», a
6uTbl 00-03 = «1».

But 09, ¢mKcnpoBaHHasa yYactoTa 2 BbIKJ1/BKI
AKTVBauuA nNpeaBapuTeNnbHO 3anporpaMmypoBaHHON
ckopocTun B 8-91 Qukc. ckop. 2, ycm. no wure. DUKCALNA
YACTOTDbI 2 aktBMpyeTca Tonbko ecnun 6ut 04 = «0», a
6uTbl 00-03 = «1».

But 10, gaHHbIe He AeNCTBUTENbHbI/BEeNCTBUTENbHDI
Wcnonb3yeTcsa, uTobbl yKasaTb NpeobpasoBaTento 4acToThl,
NCMosnb3yeTca UM UTHOPMPYeTCA KOMaHAHOe CIoBO.

But 10 = «0O» NpnBOANT K TOMY, UTO KOMaHAHOE CI0BO
UrHopupyeTcs.

But 10 = «1» NnpnBoANT K TOMY, UTO KOMaHAHOE CI0BO
ucnonb3yetca. ITa GyHKUMA umeeT 6osblLoe 3HaueHue,
NMOCKO/bKY HE3aBMCUMO OT TuMNa NCMOoNb3yemMon
TenerpaMmmMbl B Hell Bcerga COAep»KUTCA KOMaHAHOe C/I0BO,
T.e. KOMaHHOE CJ/IOBO MOXHO OTK/IOYUTb, €C/IN €ro He
TpebyeTca MCNonb3oBaTb NPy OOHOBAEHUWN WA YTEHUN
napameTpoB.
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But 11, HeT pyHKUUN/3amepneHne

Wcnonb3yeTca ¢ uenbio yMeHblUeHMA 3HaueHWA 3adaHna
CKOPOCTM Ha BeNMUMHY, 33AaHHYI0 B MapameTpe

3-12 3HaueHue paszoHa/3amedneHus. Korga 6ut 11 = «0»,
3HauYeHue 3aaHunA He nuameHaeTca. Korga 6ut 11 = «1»,

3HayeHne 3afaHnA yMeHbLUaeTCA.

But 12, HeT $pyHKLMKN/pa3roH

Wcnonb3yeTca ¢ uenbio yBennyeHna 3agaHna CKOpoCcTy Ha
BeNMYMHY, YCTaHaBnMBaemMylo B napametpe 3-12 3HaveHue
pa320Ha/3ameodneHus.

Korga 6uTt 12 = «0», 3HaueHne 3a[aHnNs He U3MEHAEeTCA.
Korpa 6ut 12 = «1», 3HaueHVe 3afaHnNA yYBENNUMBAETCA.
Ecnn ogHOBpemMeHHO aKTUBM3MPOBaHbI 1 3ameaneHne, n
yckopeHue (6utbl 11 1 12 = «1»), To NpuopuTeT oTRAETCA
3aMefJIeHno, T. e. 334aHHOe 3HayeHne CKOpPOoCTn
yMeHbLUuaeTcA.

Butbl 13/14, BbiI6Op Habopa NapameTpoB
Butbl 13 1 14 ncnonb3yloTca AnAa Bblbopa cpeamn yYeTbipex
HabopoB NapameTpoB B COOTBETCTBUM C Tabauya 12.25:

OTa PyHKLUMA BO3MOXHa TONbKO B TOM Clyyae, eciv B
napametpe 0-10 AkmugHbili Ha6op BblbpaH BapuaHT [9]
Heckonbko Habopos. Bbibop 3HaueHns B NapameTpe

8-55 Bulbop Habopa onpefensieT, Kak 6utbl 13 n 14
COOTHOCATCA C cooTBeTCTBYIOLWeN GyHKLMeNn LndpoBbix
BXOAOB. 3ameHa Habopa napameTpoB BO Bpems paboTbl
BO3MOXHa TONbKO B TOM Cilyyae, ecsin Habopbl CBA3aHbl B
napametpe 0-12 Smom HAbop CB8A3AH C.

Ha6op napameTtpoB But 13 Bbut 14
1 0 0
2 1 0
3 0 1
4 1 1

Ta6bnuua 12.25 Bbibop Habopa napameTpoB

But 15, HeT $pyHKLMKN/peBepc

but 15 = «0» He BbI3bIBaeT peBepca.

but 15 = «1» BbI3bIBaET peBepc.

MprmeyaHue. Mpn 3aBOACKOM HACTPONKe peBepc C
nomoLlbto napameTpa 8-54 Boibop pesepca
yCTaHaBNMBaeTcsA Kak yugposod.

YBE/IOMJIEHU.

But 15 BbI3bIBaeT peBepcC TONbKO B TOM Cillyuae, ecnv
BbIGpaH OfVH U3 cnefyowWwnx BapuaHToB:
MocnedosamenvHas cesasw, Jlozudeckoe «UJTU» nnn
Jloauyeckoe «U».

12.13.5 CnoBO COCTOAHUSA,
cooTBeTCTBYyloLee npodusio
PROFIdrive (STW)

CloBO COCTOSIHUA MCMONb3yeTCA ANA YBeLOMIeHUs
rnaBHoro yctpowcrea (Hanpumep [1K) o coctoaHun
NOJYMHEHHOTO YCTPOWCTBA.

6ut Bur =0 But =1

00 YnpasneHue He [OTOBH. K ynpasneHuio
rotToBo

01 MNpuBog He rotos Mpusopg rotos

02 Bbi6er PaspeweHo

03 HeT own6kmn OTknioyeHne

04 BblKJ1 2 BKJT 2

05 BblKJ1 3 BKJ1 3

06 Myck BO3mMOXeH Myck He BO3MOXeH

07 HeT npepynpexgeHuna |lMpenynpexaeHvie

08 CkopocTb BpauieHua * | CKOpoCTb BpalleHua =
3afjaHune 3afjaHune

09 MecTHoe ynpaBneHve |YnpasneHue no WwnHe

10 YacTtoTa BHe YacTtoTa B 3ajaHHbIX
AunanasoHa npepenax

1 He mncnonb3yetca B pabote

12 MNpuBop B Hopme OcTaHoBneHo, aBTo3anycK

13 HanpsxeHue B Hopme |[lpeBbiweHne HanpaKeHna

14 KpyTAawmnn momeHT B | lpeBbilieHne KpyTALiero
Hopme MOMeHTa

15 Tanmep B HOpme MpeBbiweHne Tanmepa

Ta6bnuua 12.26 butbl cnoBa cocToAHUA

O6bACHEHNE BUTOB COCTOAHMUA

But 00, ynpaBneHne He rotoBo/rotToBo

Korga 6ut 00 = «0», 61T 00, 01 nnn 02 KOMaHAHOro CnoBa
paBeH «0» (BbIKJ1 1, BbIK/T 2 nnn BbIKN 3), nnn
npeobpa3oBaTtesib YacTOTbl BbIKMIOUYAETCA (3aWMTHOE
OTKIIOYEHME).

Korpa 6ut 00 = «1», ynpaBneHue npeobpasosaTens
YacToTbl FOTOBO K PaboTe, HO BO3MOXHO OTCYTCTBUE
nUTaHuA B 61oKe (MpY MUTAHUU CUCTEMbI YNPABNEHUSA OT
BHELLHEro NCToYHuKa 24 B).

But 01, VLT He rotoB/rotos

To ke 3HaueHune, yTo 1 y 6uTta 00, HO C Nojaven
HanpsXXeHNs OT UCTOYHMKA dMeKTponuTaHua. Koraga
npeobpa3oBaTesib YacToTbl MofyyaeT Heobxoarmble
MyCKOBbIE CUrHasbl, OH FOTOB.

but 02, OcTaHOB BbIGErOM/BKIIIOYEHMNE

Korpga 6ut 02 = «0», 61T 00, 01 nnn 02 KOMaHAHOro cnoBa
= «0» (BbIKN 1, BbIK/T 2 unwn BbIK/ 3 wunu BbiGer), unn
npeobpa3oBaTesfib YacTOTbl BblKNOYaETCA (3alMTHOE
OTKJItOYEHNE).

Korpga 6ut 02 = «1», 61T 00, 01 nnn 02 KOMaHAHOro CnoBa
paBeH «1»,. MpeobpasoBaTenb YacTOTbl HE OTKIOYAETCS.

208 Danfoss A/S © Bep. 2014-04-04 Bce npaBa 3alymLieHbl.

MG33BF50



Danfits

MoHTax n HacTponka RS-485

PyKOBOACTBO Nno NPOEeKTNpoBaHNIO

BuTt 03, HeT oWN6KN/OTKNIOYEHNE

Korga 6ut 03 = «0», cocTosiHMe ownbKn npeobpasoBartens
YacToTbl OTCYTCTBYET.

But 03 = «1» 03HavaeT, 4To NpeobpasoBaTesb YacTOTbl
OTKJ/IOUEH U Ans BO30OHOBNEHUsA ero paboTbl TpebyeTcs
curHan cbpoca.

Bbut 04, BKJ1 2/BbIKN 2:
Korga 6ut 01 komaHgHoro cnosa = «0», 6uT 04 paBeH «0».
Korga 6ut 01 komaHgHoro cnosa = «1», 6uT 04 paBeH «1».

But 05, BKJ1 3/BbIK 3:
Korga 6ut 02 KomaHagHoro cnosa = «0», 6UT 05 = «O».
Korga 6ut 02 KomaHAHOro cnosa = «1», 6UT 05 = «1».

But 06, MycK BO3MOXeH/NycK He BO3MOXeH

Ecnn B napametpe 8-10 lMpoguie KOMaHOHO20 €/108a
BblbpaH PROFIdrive, To nocne noatsepxaeHus
BbIK/IOUYeHUA, nocne aktuBm3aunm BblKJ1 2 nnn BbIKIT 3 n
nocne BK/YEHNA HanpsXeHua cetn 6mT 06 cTaHOBUTCA
paBHbIM «1». CocToAHMe 3anpeTa nycka cbpacbiBaeTtca
YCTaHOBKOW B KOMaHAHOM c/ioBe 3HaueHus «0» ans 6uta 00
1 3HauveHus «1» gna éutos 01, 02 n 10.

But 07, HeT npeaynpexaeHna/npeaynpexapeHne:
But 07 = «0» 03HauYaeT OTCYTCTBME NpeaynpexaeHun.
but 07 = «1» 03HavaeT, UTO NpegynpexgeHne NoABUIOCh.

Bbut 08, ckopocTb # 3alaHNe/CKOPOCTb = 3afjaHue
Korpga 6ut 08 = «0», TeKyLaa CKOPOCTb BpalleHnA
ABUraTena OTKNOHAETCA OT YCTaHOBAEHHOrO 3HayYeHuA
3aflaHNA CKOPOCTU. ITO MOXKET NPOUCXOAUTb, Hanpumep,
KOrfa CKOpPOCTb M3MEHAIOT BO BpeMA Mycka/OCTaHOBa
nyTem yckopeHusa/3amegneHuns.

Korpga 6ut 08 = «1», TeKylaA CKOPOCTb BpaLleHnA
ABUraTena COOTBETCTBYeT YCTaHOBAEHHOMY 3HauYeHuIo
3afjaHnNA CKOPOCTU.

But 09, MecTHOe ynpaBneHue/ynpaBneHne no wuHe

But 09 = «0» yka3biBaeT Ha TO, 4TO NpeobpasoBaTenb
YacTOTbl OCTAHOBJIEH Ha)aTuem KHOMKK ocTaHoBa [Stop] Ha
naHenu ynpasneHus, nubo Ha Bbibop 3HaueHuA [Linked to
hand] (Ces3aHo c pyuH. pexumom) nnu [Local] (MectHoe) B
napametpe 3-13 Mecmo 3adaHus.

Korpa 6ut 09 = «1», BO3MOXHO ynpaBrieHue
npeobpasoBaTtesieM YacToTbl Yepes nociefoBaTeNbHbIN
nHTepdenc.

But 10, yacToTa BHe gmnana3oHa/yacToTa B AnanasoHe
Korga 6ut 10 = «0», BbIXOAHaA YacTOTa Haxo4uTCcA BHe
OMnana3soHa, YCTaHOBMIEHHOro NapameTpamu

4-52 [IpedynpexoeHue: HU3KAS CKOpoCcMb W

4-53 [IpedynpexoeHue: 8bICOKAsA CKOPOCMb.

But 10 = «1» 03HauaeT, YTO BbIXOAHAA YacTOTa HAXOAUTCA B
YCTaHOBMIEHHbIX Npeaenax.

Bit 11, He paboTaet/paboTaer

Korpa 6ut 11 = «0», gBuratenb He paboTaer.

But 11 = «1» 03HauaeT, YTo Ha NpeobpaszoBaTesib YacTOTbI
MOCTYNUA MYCKOBOW CMTHas WM YTO BbIXOAHAA YyacToTa
npesbiwaet 0 .

But 12, npusoa B Hopme/OCTaHOBNEH, aBTO3anNycK
But 12 = «0» yKa3blBaeT Ha OTCYTCTBME BPEMEHHOWN
neperpysku nHeepTopa.

BuT 12 = «1» 03HauaeT, YTO UHBEPTOP OCTAHOBJEH
BCneAcTBMe neperpyskn. OfgHako npeobpasosaTtesb
4acToTbl He He OTKMIOYeH W1 3anyCTUTCA 3aHOBO MO
OKOHYaHWW MneperpysKu.

But 13, HanpskeHne B HopMe/npeBbllleHne HanpAKeHna
But 13 = «0» yKa3blBaeT Ha TO, UTO HanpsAXeHue
npeobpa3zoBaTenia YacTOTbl HAXOAUTCA B 3afjaHHbIX
npepenax.

But 13 = «1» yKa3blBaeT Ha TO, UTO HanpAXeHue
NMOCTOAHHOIO TOKa B NPOMEXYTOUYHON Lienu
npeobpa3zoBaTeni YacToTbl CAAULKOM Masio UK CULLKOM
BE/NKO.

BuT 14, KpyTAWMNN MOMEHT B HOpMe/npeBbllleHne
KpYTALLEro MOMeHTa

But 14 = «0» yKa3blBaeT TO, YTO 3HAUEHME KPYTALLErO
MOMEHTa ABUraTess HUXe npeaena, BbiopaHHOMoO B
4-16 [JsuzamersioH.pexxum ¢ 02paHuy. MOMeHma n

4-17 leHepamopH.pexum ¢ 02paHu4d.MoMeHma.

But 14 = «1» yKka3blBaeT Ha nNpeBbllleHne npegena,
BbIOPaHHOTO B 4-16 JlguzamesibH.pexum ¢ 02paHuy.
mMomeHma vnn 4-17 [leHepamopH.pexum ¢
02paHuy.MmomeHma.

Bbut 15, Talimep B HOpme/npeBbllleHne Tamepa

But 15 = «0» yKka3blBaeT Ha TO, YUTO MOKa3aHMA TaliMepoB
TENNoBOW 3alMTbl ABUraTeNa 1 TeMJ0BON 3aLUTbl 1 2
npeobpa3soBaTens 4acToTbl He npesbicunn 100 %.

Bbut 15 = «1» yka3biBaeT Ha npeBsblweHne 3HavyeHna 100 %
OQHMM U3 TalMepoB.
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Aﬂ(l)aBI/ITH b"7| yKa3aTeJ1b Bpemﬂ paspagku 15
Bpemsa TopmoxxeHuA 66
D BxogHoe nutaHne 21,124
DeviceNet 102 Bbinpamutennb 16
BblpaBHMBaHMe NOTeHLMaNnoB 124
H BbICOKOBONbTHbIE NCMbITAHUA 153
HCS 150 Bbicokoe HanpsxeHue 14
Bbixon 10 B nocT. TOKa 85
L Bbixopg, 24 B noct.TOKa 85
Lcp 31,185 BbixopHble xapaktepuctukum (U, V, W) 82
M Bbixopbl pene 86
MCT 10 150 r
MCT 31 150 [abapuTHblE N NPUCOEAVNHUTENIbHBIE PA3MEPD......... 0 ,120
Modbus RTU 196 lanbBaHMyYecKan pa3BA3Kka 175
P a
PELV 155 Rarumk 175,177
Profibus 102 [JaTtumk TemnepaTtypHbIn 17
R JaTtumk Temnepatypbl 175
OVpeKTVIBa O MALLMHHOM OBOPYAOBAHUN. .....cvevnrresmrressnsessneens 12
RS-485 158,188
JVpeKTrBa N0 HU3KOBONIbTHOMY OO0PYAOBAHUIO. ...c.vvesnrreenne 12
U Onpektnea no SMC 12
st 2 97 OnuHa Tenerpammbl (LGE) 191
' [ononHuTenbHble YCTPONCTBA Y NPUHAANEMHOCT W .ucenenne 103
Vv
3
VWCplus 10,17,23
3arnywku 126
A 3afaHue 155
AA[l 6e3 nogcoeanHeHHOM K. 27 155 3apaHue ckopocTu 155,157
AAJL € NOCOEANHEHHOI KA. 27 155 3apaHre CKOPOCTM Yepes aHANIOTOBBIN BXOM......wwsreserssresnees 156
ABTOMAaTMYECKNI BbIK/OYaTENb 130,134 3agukcuposare 3apatve 3
AKYCTUYECKMI LWYM 54,97 3ayura 64
AHANOrOBbIE BXOIb! 83 164 3awmTa napannenbHbliX Lenemn 134
AHA/TOTOBbIIA BbIXOM 85 164 30Ha HeYyBCTBUTENbHOCTA 37
5 n
be3onacHoe oTKNUYeHNe KpyTALLEro MOMEHTA........... 156,177 Vanyuaemble nomexy >9
Be30MacHbIil OCTAHOB | 177 MmnynbcHble BXxOAbl/BXOAbl SHKOAEPa 84
MMMyAbCHBIN 3aMyCK/OCTaHOB, UHBEPCHDIN. ......ccunnreessrsnssinnns 156
B MMnynbCHbIN Nyck/ocTaHOB 156
Bepcum NPOrpaMMHOrO OBECMIEUEHWS....vvvvvvvveeeneeeseeessesseesssssss 103  VHBepTop 16
Bu6paumsa 54 NHTepdeinc nocnegoBaTenbHOM CBA3UN RS-485........veeevenee 85
BnaxkHOCTb 52 MckniounTtenbHble kogbl Modbus 201
BHewwHui cbpoc cmrHanmsaymm 157
Bpemsa HapacTaHuA 94
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Homepa gnsa 3akasa 98,103,117
K Homepa ana 3akasa, CUHYCOUAHDBIE QUITBTPDL..cuuceemsreesserernnae 115
Ka6enwn TopmosHoro pesncropa 67 Homepa ana 3akasa, QUIBTPDI TAPMOHUK....uureeemmnceessceessceens 113
Kabenb aBuratensa 124,142,151
Kabenb, gBuraTenb 151 0]
Kabenb, gnnHa n ceyeHne 82 O6ecneyeHne SMC 189
Kabenb, xapakTepuctmkm 82 O6orpesatent WwKada 52
Kabenb, 5KpaHNPOBAHHBIN/3ALNLLEHHDIN....ucvverrenerenseenesenns 143 O6opynoBaHue, LOMONMHUTENbHOE 9
KBanuduumpoBaHHbI NnepcoHan 14 ObpaTHas cBs3b ABUraTens 25
Knemma X30/11, 12 164 O61an ToUKa HECKONTBKUX MPUCOEANHEHUM..cuunrveereeressssessesnns 63
Knemma X30/1-4 164 O6Lwme cBEfEHUA O NPOTOKOJe 190
Knemma X30/6, 7 164 Onpepenenus 11
Knemma X30/8 164 OcTaHoB Bblberom 11,203, 205
Kop dyHKLMK 201 OxnaxpeHne 53,56
KomaHpa nycka/ocTtaHoBa 156
KomaHngHoe cnoBo 203, 206 M
KoMMyTaLms Ha BbIXOfe 42 MakeTbl C KOMNAEKTOM MPUHAASIEKHOCTE M...uuucenscrsecssssrsssane 104
Komnnekr gnsa kopnyca IP21/Tun 1 183 MWI-perynatop 21,23,26,175
KoHpeHcauus 52  [W[-perynatop npouecca 29
KoHAyKTUBHbIE MoMexu 59  [WA-perynatop ckopoctun 21,23,26
KopoTkoe 3ambiKaHue (pa3a — paza ABUIaTenNal)... . 41  MwTaHne gBuratena 124
Ko3bdULIMEHT KOPOTKOrO 3aMblKaHMs 63  [ntaHue ot ceTn 11,62,75,76,77,81
1 97 Mnata ynpasneHua 85, 86
KpaTkoe onucarvie Modbus RTU 196  [loakmioueHune asuratens 143
MNopgknioueHne pene 147
Jl [MopkntoueHne cetn 189
Jlornka ynpasneHua 16 MogknioueHme WNHbBI MOCTOAHHOTO TOK. ... euuuruuseessrssseessseennns 149
Momexn SMC 21
M [MocnepoBatenbHana CBA3b 85
MakcumanbHas Temnepatypa 52 TocnepoBaTenbHas CBA3b YePE3 MOPT USB......cvvoeveerrssnreeees 85
Mapxkupoeka CE 12 MoteHumomeTp 157
MacwTrabupoBaHune 36 MoTok Bo3ayxa 56
Mepbi npegocTopoxHocTM 06wmne 13 MpeBbilieHne HanpPAKeHUs, CO3laBaeMoe ABUraTeNem........ 41
MexaHnyeCcKum MoHTax 122 Mpepensl 3agaHua 35
MexaHunyecknii Topmos 47 MpepoxpaHuTenb 134
MOMEHT 3aTAXKKM ANA NEPEAHEN KPBILUKM..owuurereereeseennne 120,121 MpenycTaHOBNEHHbIE CKOPOCTM 157
MoOMEHT 3aTAXKKY, NEePEeAHAA KPBILLKA . ...c.urueererserseresenes 120,121 MpYMEHEHUA C NOCTOAHHBIM KPYTALYMM MOMEHTOM (PEXIM
MomeHT nHepummn 41 cm..... 53
MoHTax BMIOTHYIO APYT K APYrY. 122 [puMmepbi NpriMeHeHus 155
MoHTax 1 HacTporika RS-485 188 [posoA 3asemnerus 124
MolHocTb aBUraTens 82 Mposopa psuratens 21
MOLLHOCTb TOPMOXKEHNS 11, 68 lNpoBoaa snemMeHTOB ynpasneHua 21,124
MporpaMmmunpoBaHve MNpefenbHOro KpyTALEero MOMEHTA U
H OCTaHoBa...... 160
HanpseHue gauratens 94 MporpammHoe obecneueHre Ans pacyeTa FrapMOHUK (H1C5S())
HenpepgHamepeHHbIn Nyck 14 MpO3BOAMTENHOCT 86
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MpomexkyTouHas uenb 16,41,94
MponagaHue HanpsaXxeHWA ceTn 45 y
Mbinb 56 YBennyeHue/ymeHbLUeHNe 3afaHUA 35
YpapHoe Bo3gencreune 54
P YKa3zaHuA no ytunmsauum 13
Pa3BA3sbliBatoLlasa naHenb 144 YnpaBneHne MeXaHNUYECKNM TOPMO3OM......cururesserssessrssesenees 159
Paspenenue Harpysku 17 YpoBeHb HanpsaxeHua 83
PazbegnHutens cetn 148 YcnoBua okpy»atoLein cpegbl 82
PeBepc 157 Ycnosua oxnaxgeHus 122
PerynnpoBsaHue KpyTALLero MomeHTa 21 Ycnosua skcnnyataymm 82
PerynvpoBaHe MarHUTHOTO MOTOKQ.....cuueureesseessesserssesseesses 24,25 YcnoBHble 0603HavYeHUs 9
Pexmmbl ¢ nepemeHHOM (KBagpaTUYHO  3aBUCUMOIA)
BeNMUNHON KpyTALero momeHTa (VT)...... 53 )
PesynbTaTbl ncnbitaHuin SMC 59 (Masbl geuratens 41
DuKc. yacT 204
C QunbTp 56
Camospaluerme 15 OunbTp BY-nomex 54,97
Curnan 177 QunbTP rapmMoHUYecKnx KonebaHui 16
CvHycomaHbIn GunbTp 115,143,182 OUALTPbI 56
CnctemMa ynpaBneHUs 6€30MACHOCTBIO......wuumeeesseeessnseeaseeees 177 OUALTPbI FAPMOHNK 113
CnoBo cocToAHmA 205,208 Dopma AnA 3aKasa, Kog Tvna 98
CHWM»KeHVe HOMVHaJIbHbIX MapaMeTpoB aBTOMaTUYeCKoe.... 43 DYHKLIA TOPMOKEHMA 67
CHVXeHMe HOMMHanNbHbIX MapaMeTpoB, MpPW  HU3KOW
CKOpPOCTMU...... 53 X
CHVXXeHMe HOMUWHaNbHbBIX XapaKTepUCTUK, MOHMMXeHHoe
aTMOChepHOe AaBneHe...... 54 XapaKTepucTuKm KpyTALLero MoOMeHTa 82
CHWXXeHVe HOMNHAMbHbIX XapaKTepUCTUK, PYKOBOACTBO.... 53 XapaKTepucTMKM ynpasienns 86
CokpalieHua 9 I
Cxema nogknyeHuin 19
Llenb noctoAHHOro TOKa 22,64
T Lindposon Bbixoa 84,164
Temnepatypa 52 Linpposbie Bxofbl 83,164
Temnepatypa oKkpy»KatoLen cpegbl 52 Ll
Tennosas 3awwmnTa 13
LUnpoTHO-MMnynbcHaa mogynauma 17
Tennosasn 3awWnTa gBuraTensa 206 P 4 AYRAY
Tepmuctop asuratens 158 3
Tepmuctopa 11,155
DKpaHNPOBaHHble/3aLMLLeHHble 143
TexobcnyxusaHue 56 .
DKpaHVpPOBaHHbI Kabenb 21
Tok gatumka 17
DKCcTpemarnbHble paboune ycnosus 41
ToK yTeukn 15,124,146
JneKkTpuyecKne nomexu 124
TopMoxeHne NOCTOAHHbIM TOKOM 203 .
DneKTpoOMexaHU4eCKni Topmo3 160
TopmosHon IGBT 17
SMC nsnyueHue 58
TopmosHom pe3ncTop 17,65,182
JHkopep HTL 177
TpeboBaHua 6e30MacHOCTM 119
SHkopep TTJ1 177
TpeboBaHVA K MTOMeX0yCTONUYNBOCTN 60
TpeboBaHVA NO U3NyYeHIo 60
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KomnaHus «[laH$occ» He HeceT OTBETCTBEHHOCTY 3@ BO3MOXHbIE OMeyaTKu B KaTasiorax, 6poLuopax 1 pyrix Buaax nevatHbix Matepuanos. Komnanus «[laHdocc» octaBnseT 3a coboi Npaso Ha
MN3MEHEeHNe CBOUX NPOAYKTOB 6e3 NpeABapuUTeNbHOIO U3BELLEHNA. ITO OTHOCUTCA TaKXKe K yXKe 3aKa3aHHbIM NPOAYKTaM NPU YCIIOBUW, YTO TaKune U3MEHEHUA He BNeKYT nocneaytowmx
KOPPEKTUNPOBOK YyKe COrNacoBaHHbIX cnendnkaLmin. Bce ToBapHble 3HaKy B 3TOM MaTepuae ABNAIOTCA COGCTBEHHOCTbIO COOTBETCTBYIOLMX KOMMNaHUM. «[JaHpoce» v norotun «[laHpocc» asnsoTca
TOBapHbIMU 3HaKamu koMnaHum «andocc A/O». Bce npaBa 3aluuiyeHbl.
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