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BBepeHue

PyKOBOACTBO Nno NPOeKTNpoBaHuio

1 BBepeHue

1.1 Kak nofib3oBaTbCA 3TUM PyKoBOACTBOM
no NPoeKTNnpPOBaHUIO

HacroAwee PYKOBOACTBO MO NMPOEKTUPOBAHUIO COAEPXNT
cBefieHnA o Bbl60pe, BBOAE B 3KCM1yaTalMto 1 3aKase
npeo6pa3OBaTenﬂ yacToTbl. B PYKOBOACTBE TakXe
npencraBneHa VIH(])OpMaLI,VIﬂ O MeéXaHn4veckom n
SJIEKTPUYECKOM MOHTaXe.

PykoBOACTBO MO NPOEKTVMPOBAHUIO NpefHa3HaYeHo ans
MCNOMb30BaHMA KBaNMGULMPOBaHHBIM NePCOHANIOM.

Y106bl 06ecneunTb NpodeccnoHanbHoe 1 6esonacHoe
ncnonb3oBaHKe npeobpasoBarena YacToTbl, NPOUTUTE
PykoBoACTBO MO NPOEKTMPOBaHMIO U CriefynTe emy; B
YacTHOCTU, 06paTUTE BHMMAHME Ha YKa3aHWA Mo TeXHUKe
6e30nacHOCTM 1 ob6Lme NpeaynpexaeHns.

VLT® aBnsaeTcs 3aperncTprpoBaHHbIM TOBAaPHbBIM 3HAKOM.

. Kpamkoe pyxosodcmeo VLT® AutomationDrive FC
360 copep>KUT OCHOBHble CBeAEeHUs,
HeoOXxofVMble i MOHTaXa M dKCryaTaumum
npeobpa3oBaTesia YacToThl.

. Pykogodcmeo no npozpammuposauio VLT®
AutomationDrive FC 360 copep>nT cBegeHuaA no
NPOrpaMMMPOBAHMIO U BKJIOYAET MOMHble
ONUCaHNA NapameTpoB.

TexHnueckaa gokymeHTauma komnaHum FC 360 Takke
npencraeneHa B VIHTepHeTe no agpecy www.danfoss.com/
fc360.

1.1.1 CumBonbl

B 3TOM AOKyMeHTe 1cnonb3yloTca cnepylowme CMBOSbI.

ABHVUMAHUE!

YKa3biBaeT Ha NOTEHLMANIbHO OMACHYI0 CUTyauuio, Npu
KOTOPOW CyulecTByeT pUCK JIeTasIbHOro UCXoaa i
cepbe3HbIX TPaBM.

ANPEOYNPEXOEHWNE

YKa3biBaeT Ha NOTeHUUaNbHO ONacHylo CUTyauuio, Npu
KOTOPOW CyLLecTBYEeT PUCK MONYUYEHUA HE3HAUNTENbHbIX
TpaBM Unu TpaBM cpepHen TaxkecTn. Takke MoxKeT
ncnonb3oBaTbcA ANA 0603HauYeHMA NoTeHUnanbHO
He6e30nacHbIX AeNCTBUNA.

YBEIOMJIEHU

YKasbiBaeT Ha BaXkHYl0 MHPopmMaLuio, B TOM Yucne o
TaKoii cMTyauuK, KOTopas MOXeT NPUBECTM K
noBpeXAeHnI0 060pyAOBaHNA UV APYron

Cco6CTBEHHOCTI.

1.1.2 CokpalyeHus

MepemeHHbIN TOK Mepem. Tok
AMepuKaHCKMIA COPTaMeHT NPOBOJOB AWG
Amnep A
ABTOMaTUUeCKast ajanTauus asuratens AAQ
Mpegen no Toky lum
Mpagycobl Lienbcus °C
MocToAHHbIN TOK MocT. TOK
B 3aBucmmocTn oT TMNa npreoga D-TYPE
OneKTpOMarH1THaa COBMECTUMOCTb 2MC
OneKTPOHHOE TennoBoe pene oTP
pamm g

lepy ry
JlowaarHble cunbl n.c
Knnorepy kHz
MaHenb mecTHoOro ynpasneHus LCP
mMeTp M
MwunnureHpun (MVHBYKTUBHOCTb) mH
Mwunnuamnep mA
MwunnucekyHpa MC
MwuHyTa MWH
CnyxebHasa nporpamMma ynpasieHus MCT
nsuxeHnem (MCT)

HaHodapag nF
HbloTOH-MeTp H-m
HoMuHanbHbIN TOK aBUraTens IMN
HomunHanbHaa yactoTta gsuratens fmN
HomunHanbHaa MOLWHOCTb ABUraTena PmN
HomunHanbHoe HanpsaxeHne asuratens UmnN

[lBuratenb C NOCTOAHHbIMWA MarHuTamm

Oeuratens ¢ MM

3aWmnTHOE CBEPXHM3KOoe HanpaXeHune

PELV

MNevaTHaa nnata PCB
HoMWHanbHbIN BbIXOAHOW TOK MHBEPTOPa Iinv

Yucno o60poToB B MUHYTY 06/MUH
Knemmbl pekynepaummn Pekynepauusa
CekyHpa c

CKOpOCTb CMHXPOHHOIO ABUraTens ns

MNpepen KpyTALWeEro MomeHTa Tum

BonbTbl B
MaKcuMarnbHbI BbIXOAHOW TOK IvLT,MAX

HoMWHanbHbIN BbIXOOAHOWN TOK,

obecneunBaemblii NpeobpazoBaTenem

4acToThbl.

IverN

MG06B450

Danfoss A/S © 09/2014 Bce npaBa 3alyMLLeHbI.



http://www.danfoss.com/fc360
http://www.danfoss.com/fc360

Danfits

BBepeHue

VLT® AutomationDrive FC 360

1.2 OnpepeneHuA

1.2.1 lNpeobpa3zoBaTenb YacToThl

OctaHoB Bbiberom
Ban HaxopuTca B pexume cBOGOAHOrO BpalLeHus.
KpyTAwmin MOMeHT Ha ABuraTtesie OTCyTCTBYeT.

lvt, MAXx
MakcrManbHbIN BbIXOLHOW TOK.

\WRAN
HoMM1HanbHbIN BbIXOAHON TOK, obecneunBaemblii
npeob6pasoBaTesieM YacToTbl.

UvLT,mAX
MakcnmanbHoe BbIXOAHOE HanpsXeHue.

1.2.2 Bxop

KomaHpbl ynpasneHunsa

3anyck 1 OCTaHOB NOAKNIOYEHHOro ABUraTens
ocyulectnfeTca ¢ nomolbto LCP n undposbix BXOAOB.
DyHKUMKN genatca Ha 2 rpynmbl.

OyHKUMKM rpynnbl 1 MeloT 6o/ee BbICOKMI MPUOPUTET, YemM
byHKUMM rpynnbl 2.

Mpynna 1 C6poc, ocTaHOB BblGErom, COHPOC U OCTaHOB
Bbl6erom, GbICTPbI OCTAHOB, TOPMOXKEHMNE
MOCTOSIHHBbIM TOKOM, ocTaHoB 1 [OFF] (Bbikn.).

lpynna 2 Myck, MMNYNbCHbIA NYCK, peBepc, peBepc 1 MycK,

duKcauma yactoTbl U GUKCaLWA BbIXOOHOW

4acToTbl.

Ta6nuua 1.1 Fpynnbi GyHKLMIA

1.2.3 [Buratenb

Deuratenb paboTtaeT

KpyTAwWwmin MOMEHT, reHepmpyemMblii Ha BbIXOGHOM Bany, v
ckopocTb oT 0 06/MVH AO MaKCMManbHOWM CKOPOCTY
ABuratens.

fioe
YacToTa gBuratensa B ciyyae aktvemsauny GyHKLUN
duKcaumm yactoTbl (Yepes UMPpPOBbIE KNEMMbI).

fm
YacTtoTa aBuratens.

fmax
MakcumanbHaa yacToTa aBurartens.

fmin
MuHMManbHas yacTtoTa aBurartens.

fm,N
HomunHanbHas yactoTa gBuratens (gaHHble NacnopTHOM
TabnNnyknm).

Im
Tok gBuratens (pakTnueckui).

Im,N
HomurHanbHbIN TOK ABMratena (4aHHble NacnopTHOMN
TabnNnyuKnm).

nm,N
HomunHanbHasa cKopocTb ABuratens (gaHHble NacnopTHOM
TabnNnyuKnm).

ns
CKOpOCTb CUHXPOHHOIo ABurartena

ns— 2xnap.. 1 -23x60 ¢
S nap.. 1-39
Nslip

CKonbXeHune aBuraTens.

Pm,N

HomunHanbHasa MoLWHOCTb ABUraTensa (AaHHble 13
nacrnopTHon Tabnuukuy, B KBT nnu n. c.).

TmN
HoMunHanbHbIN KpyTAWMI MOMEHT (ABUraTens).

Um
MrHoBeHHOe HanpsXeHve asurartens.

Um,N
HomuHanbHoe HanpsKeHve aBuratens (gaHHble
nacrnopTHON Tabnunukn).

MomeHT onpokuabiBaHUA

Torque

Pull-out

175ZA078.10

rpm

PucyHok 1.1 MomeHT onpokuabiBaHuA

nvLt
KN npeobpa3oBatens yacToTbl onpenenseTcs
OTHOLLEHVEM BbIXOHOW MOLLHOCTU K BXOAHOW.

KomaHpa 3anpelleHuna nycka
KomaHza octaHOBa, KOTOpas OTHOCWTCA K rpynne KomaHg
ynpasneHus 1. MNogpobHee cm. B 21a8a 1.2.2 Bxoo.

KomaHpa octaHOoBa
KomaHpa octaHOBa, KOTOpasa OTHOCMTCA K rpynne KOMaHA
ynpasneHusa 1. NogpobHee cm. B 21a8a 1.2.2 Bxoo.
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1.2.4 3agaHuA

AHanoroBoe 3afjaHue
CurHan, nogaBaemMblil Ha aHaNIoroBble BXoabl 53 unu 54,
MOXET MPefCTaBNATb COO0I HanpsXKeHNEe UK TOK.

[Bon4yHOe 3apgaHue
CurHan, nepegaBaemMbll Ha NOPT NOC/IeA0BaTE/IbHOIO
KaHana cBAsw.

MNpepyctaHoBNeHHOE 3ajaHue

MNpeaBapyTenbHO yCTaHOBNEHHOE 3afaHune, 3HaYeHne
KOTOPOro MOXeT HaxoauTbcA B AmanasoHe ot -100 go +100
% OT fmana3oHa 3afaHua. MpegycmoTpeH BbIGOp BOCbMU
npenyCcTaHOBMIEHHbIX 3afjaHuU Yepe3 undpoBble BXOADI.

MUmnynbcHoe 3apaHue
MIMNynbCHbIN YaCTOTHBIA CUTHan, NoAaBaeMblil Ha
undposble Bxoapl (knemma 29 nnm 33).

Refmax

OnpepenseT 3aBUCMMOCTb MeXAy BXOAHbIM 3aJaHnemM npu
100 % OT 3HayYeHWs NoNHOW LWKanbl (06bIYHO 10 B, 20 MA)
1 pesynbThpyloWwmm 3agaHnem. MakcmanbHoe 3HaueHune

3afjlaHnA ycTaHaBnueaeTca B 3-03 MakcumaneHoe 3adaHue.

Refmin

OnpepgenseT 3aBUCUMOCTb MeXAy BXOAHbIM 3aAaHvem npu
3HaueHun 0 % (06b1yHO 0 B, 0 MA, 4 MA) 1
pe3ynbTupylowmum 3agaHnem. MuHumanbHoe 3HayeHve
3aflaHnA ycTaHaBnuBaeTca B 3-02 MuH. 3a0aHue.

1.2.5 Pa3Hoe

AHanorosbie BXoAbl

AHanoroBble BXOAbl UCMONb3YIOTCA ANA ynpasieHns
pasnnuHbIMK GYHKUMAMM Npeobpa3oBaTens YacToTbl.
MpenycmoTpeHo ABa BMAa aHaNOroBbIX BXOLOB:

. Bxog no toky 0-20 MA 1 4-20 MA
. Bxopg no HanpsxeHuto, ot 0 go +10 B nocT. ToKa.

AHanorosble BbIXOAbl
AHanorosble BbIXOAbl MOTYT BblgaBatb curHan 0-20 mA, 4-
20 mA.

ABTOMaTnuyeckaa agantauua geuratena (AAL)
Anroputm AALl onpegenseTt anekTpuyeckne napameTpbl
NOAKNIOYEHHOIO ABUraTeNs, HaxoasALerocs B
OCTAHOB/IEHHOM COCTOSHUMW.

Topmo3Hon pe3ncrop

Topmo3HOW pe3uctop npeacTaBnaeT cobo Moaynb,
CNOCOOHbIN NornowaTh MOLWHOCTb TOPMOXKEHMS,
BblAENAEMYI0 NPY peKyrnepaTMBHOM TOPMOXKEHUN.
PereHepaTnBHasA MOLHOCTb TOPMOXEHMWA MOBbILLAET
HanpsAXeHre NPOMEXYTOUHOW Lenu, 1 TOPMO3HON
npepbiBaTent obecrneunsaeT nepepavy 3TON MOLHOCTN B
TOPMO3HOW pe3ncTop.

Xapakrepuctuku CT

XapaKTepucTnKM NOCTOAHHOIO KPYyTALEro MOMeHTa
(constant torque, CT), ncnonb3yemble BO BCEBO3MOMHbIX
NPVYMEeHeHNAX, HanprMep B JIEHTOYHbIX TPaHCNopTepax,
NOPLUHEBbIX HAaCOCaX M NOABEMHbIX KpaHax.

Lindposbie BxoAbl
Lindposbie Bxoabl MOryT MCNONb30BaTbCA ANA YNpaBieHnA
pasnnyHbIMK GYHKLMAMU Npeobpas3oBaTens 4acToTbl.

Lndposblie BbiIxoabl

MpeobpasoBaTtesnb YacTOTbl UMEET 2 NOJTYNPOBOAHNKOBbIX
BbIXO/a, CMOCOOHBIX BblaBaTb curHasbl 24 B noct. Toka
(Tok go 40 mMA).

DSP
Lindposoli npoLeccop CMrHanos.

3TP

OneKTPOHHOe TEMNI0BOEe pene BblYNCIAET TEMNIOBYHO
HarpysKky Mcxopasa 13 Tekyluel Harpysku n BpemeHu. Cnyxut
AJ1A OLeHKM TemnepaTypbl ABUraTens.

LnHa craHpapTa FC
MpencraBnset cobon wnHy RS485, paboTatoLyio no
npotokony FC unn npotokony MC. Cm. 8-30 Protocol.

MHnunannsauns

Ecnn BbinonHAeTcAa nHuumanmsauua (714-22 Operation Mode),
npeobpasoBaTesib YacTOTbl BO3BPALLAETCA K 3aBOACKMM
HaCTponKam.

MpepbIBUCTBbIN pabounii LK

Mopa NpepbiBUCTBIM PaboUMM LMKIIOM MOHMMAIOT
nocnefoBaTeNbHOCTb PaboUnx UMKNOB. Kaxkablii UMK
cocTouT U3 nepuopa paboTbl NOA HarpysKow 1 nepuopa
paboTbl BXonocTyto. PaboTa MOXeT UMeTb 6o
nepuoanyeckunin, Nnbo HemepuUoaNYECKUn XapakTep.

LCP

MaHenb mectHoro ynpaeneHua (LCP) npegoctaBnaet
nonHbli nHTepdeic ana ynpaeneHus npeobpasosatenem
YacToTbl U ero NporpamMmmmpoBaHusa. MNMaHenb ynpaeneHus
CbeMHas 1 MOXeT ObITb YCTaHOBMIEHA HA PACCTOAHUN Ao 3
M OT npeobpa3oBaTena YacToTbl, HAMPVMEP, Ha NULIEBON
MaHenu ¢ NOMOLLbIO JOMOMHUTENIbBHOTO MOHTaXHOTO
KOMINEeKTa.

NLCP

Lndposasa naHenb mectHoro ynpasneHus (NLCP)
npenoctaBnseT UHTepdenc ana ynpasneHms
npeobpasoBaTtesiemMm YacToThbl 1 ero NporpaMMupoBaHua. Ha
avcnnee naHenu B umopoBomM Buae otobpaxatTca
3HauYeHnA TexHonornyeckoro npouecca. MaHens NLCP
nmeeT GYHKLUM XPaHEHWA 1 KOMMPOBaHUA.

Mnagwwuin 6ur
Mnagwwnin 3Havyawmm 6mT.

Crapwuin 6ut
Crapwuin 3Havaluin 6uT.

MCM
Cokpatyenue Mille Circular Mil, ameprkaHckol eanHuLbl
n3MepeHna ceyenna nposoaos. 1 MCM = 0,5067 mm>.

MG06B450
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Danfits

BBepeHue

VLT® AutomationDrive FC 360

OnepaTuBHble/aBTOHOMHbIE MapameTpbl

OnepaTrBHble MapameTpbl BCTYyNalT B AeNCTBME Cpasy e
nocne naMeHeHua nx 3HauyeHun. Haxmvnte [OK] ana
aKTVBaUMMN N3MEHEHWs1 aBTOHOMHbIX MapameTpoB.

NUA-perynarop npouecca

MUA-perynatop nopaepxmBaeT HEOOXO[MMYIO CKOPOCTb,
faBneHune, TemnepaTtypy 1 T. 4. NyTeM perynnposaHua
BbIXOAHOW 4acTOTbl Tak, YTOObl OHa COOTBETCTBOBAsA
N3MEHAIOLENCA Harpyske.

PCD
JaHHble ynpasneHna nNpoLeccom

BknioueHue-BbIKNOUYEHEe NUTAHUA
OTKNounNTE CETEBOE NUTAHME U NOJOXKANTE, NMOKa ANCMEN
(LCP) He noracHeT, 3aTeM CHOBA BK/IOUUTE NUTaHME.

KoaddpuuyneHT mowHoCTH
KoabdnumeHT MoWHOCT — 3TO OTHOLWeEHUE |1 K lagg.
V3 x Ux N cospl
V3 X Ux I3¢pp.
Ana npeobpazosateneii yactotbl FC 360, cosgi=1, oTcioga:

Kosgpuynent mowHocTn =

KosgpgpuuneHT mowHocty = M = il

0. 13¢g.

KoadpdurumeHT MOLWHOCTN NOKa3bIBAET, B Kakol mMepe
npeobpasoBaTesib YacTOTbl HarpyaeT NUTAKOLLYIO CETb.
Yem HMKe KOIOOULMEHT MOLHOCTY, TeM 6onblue lspe. MpK
OQHOW N TOW e MOLHOCTUN npeobpaszosaTena (KBT).

PR B -

n

Kpome Toro, BbICOKUiA KOSGPULMEHT MOLLHOCTMN
MOKa3blBAET, UTO TOKU PaszfINYHbIX FAPMOHUK Marbl.
BcTpoeHHble Apoccenyt MOCTOSHHOIO TOKA MOBbILWAT
K03 bULMEHT MOLLHOCTY, MUHUMMU3UPYA HarpysKy Ha
NUTaKoLLYIO CETb.

MmnynbcHbIn BXOA/MIHKPEMEHTaNbHbIN SHKoAEep
BHewHU undpoBon MMMYNbCHBIN AaTUYMK, UCMOSIb3yeMbIiA
ans GopMnpoBaHNA cMrHana obpaTHON CBS3U NO CKOPOCTH
ABuratens. SHKoAep UCNonb3yeTca B TakMX CUCTEMax, rae
TpebyeTca BbICOKas TOUHOCTb PerynMpoBaHUA CKOPOCTU.

RCD
[laTumK oCTaToOYHOro ToKa

Ha6op napameTpos

HacTpoiikn napameTpoB MOXHO COXPaHATb B BuAe 2
HabopoB. Bo3amoxeH nepexop mexay ABYyMA Habopamu
MapameTpoB U pefakTMpoBaHUe ogHoro Habopa
napameTpoB BO Bpems AelCTBUA ApYyroro Habopa
napameTpoB.

SFAVM

MeTog KommyTauun, Ha3biBaemblit ACUHXPOHHOE BEKMOPHOE
ynpasseHue ¢ opueHmayueti N0 MAzHUMHOMY NOMOKY
cmamopa (Stator Flux oriented Asynchronous Vector
Modulation).

KomneHcauuma ckonbXxeHunsA

MpeobpasoBaTesib YacTOTbl KOMMNEHCUPYET CKONbXEHNe
ABUraTena nyTem noBblleHMA YacToTbl B COOTBETCTBUM C
n3MepsAeMol Harpy3Koln aBuratens, obecneumsas nouTn
NONIHOE MOCTOAHCTBO CKOPOCTU BpalleHuA aBuraTens.

WHTennektyanbHoe nornyeckoe ynpasneHue (SLC)
WHTennekTyanbHoe nornyeckoe ynpasieHne — 310
nocnefoBaTeNnbHOCTb AECTBUIA, onpeaensemblxX
Nnosnb30BaTesIeM, KOTOPbIE BbIMONHATCA
WHTENNeKTyanbHbIM NOrmyecknm KoHtponnepom (SLC), ecnn
OH MPU3HAET COOTBETCTBYIOLLME ONpPeAeNieHHble
nonb3oBaTeNieM Co6bITUA UCTUHHBIMU (rpynna napamMeTpoB
13-**Smart Logic Control (MHmennekmyasnsHoe o2udyeckoe
ynpasneHue).

STW
Cnoso cocToaHuA.

THD
Ob6Lee rapMoHNYeCKoe NCKaXKeHne TOoKa, ABNAeTcA
aMMINTYAON BCEX FraPMOHNYECKUX NCKaXKeHUN.

Tepmuctop

TepMope3ncTop, yCTaHaB/MBaeMbIi Tam, rae TpebyeTca
KOHTPOJIb TemrnepaTypsbl (B Mpeobpa3oBaTesie YacToTbl Un
B ABuUraTene).

OTKnoYeHne

CocTofiHMe, BBOAMMOE B aBapuIAHbIX CUTyaLMAX, Hanpumep,
B CJlyyae neperpesa npeobpasoBaTena 4acToTbl Uin Ans
3aWmMTbl ABMUraTens, TEXHONOrMyeckoro npouecca uim
MexaHu3Ma. Mepesanyck He gonyckaeTca Ao Tex nop, noka
NpWYMHa HENCMPaABHOCTU He ByaeT ycTpaHeHa U COCToAHME
OTKJIIOYEeHWA He ByfeT OTMEHeHO BbinonHeHnem GyHKLMn
cbpoca nnu, B HEKOTOPbIX Cllyyasnx, MoCpeAcTBOM
3anporpaMmmMmMpoBaHHOro aBTomaTtyeckoro copoca. He
UCMOoNb3yNTe OTKIIOYEeHNe AnsA obecneueHus 6e3omacHOCTH
nepcoHana.

OTK/I0YeHNe ¢ 6NOKMPOBKOIA

CocToAHMe, BBOAUMOE B aBapUNHOWN CUTyaumu, Koraa
npeobpasoBaTesib YacTOTbl OCYLECTBAAET 3aLnTY
COBCTBEHHbIX YCTPONCTB 1 TpebyeT dusnyeckoro
BMeLLaTeNbCTBa, HaNnpuUmep, NPU BO3SHUKHOBEHUN
KOPOTKOrO 3aMblKaHWA Ha ero Bbixoge. OTKoueHme ¢
6/10KMPOBKON MOXKET ObITb OTMEHEHO BbIK/IOUEHMEM CETU
NUTaHWA, yCTPaHeHeM NPUUMHbI HENCMPABHOCTW U HOBbIM
nogknoueHnem npeobpasoBatena yactoTbl. [epesanyck He
JOMycKaeTcA Ao Tex Mop, NoKa COCTOAHME OTKIIOYEHUA He
6yneT OTMEHeHO BbiNonHeHeM ¢yHKUUK cbpoca unu, B
HeKOTOpbIX CNyyasnx, NoCPeAcTBOM 3anporpamMmMmMpOBaHHOIoO
aBTOMaTMyeckoro cbpoca. He ncnonb3yite oTknoueHne ¢
61oKnpoBKo ana obecneyeHna 6e30MacHOCT NepcoHana.

XapaKkTepucTuky nepeMeHHOro KpyTAlero MoMeHTa:
XapaKTepuCTUKM NnepemMeHHOro KpyTawero momeHta (VT,
variable torque), ucnonb3yemble Ans ynpaeneHus Hacocamu
N BEHTUNATOPaMU.

vvct

B cpaBHeHM/ C OBbIYHBIM PEerynMpoBaHUEM COOTHOLUEHNS
«HaNpPsXXeHMe/UacToTa» BEKTOPHOE yrpaBieHue
HanpsxeHrem (VVC+) obecneyurBaet ynyJlieHne gUHaMUKA
N YCTONUMBOCTU KaK MPU M3MEHEHUU 3aflaHUA CKOPOCTH,
TaK 1 MPU M3MEHEHMUAX MOMEHTa HarpysKu.

8 Danfoss A/S © 09/2014 Bce npaBa 3alyMLeHbl.
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BeBepeHue PyKOBOACTBO Nno NPOeKTNpoBaHuio

60° AVM
Mopenb nepeknoueHns, Tak Ha3biBaeMoe ACUHXPOHHOe
sekmopHoe ynpasseHue 60 °

1.3 Mepbl NpefoCcTOPOKHOCTU

ABHVMAHUWE!

HanpskeHne npeo6pasoBaTensa YacToTbl OMNACHO, eCNn
OH MOAKIIOYEH K ceTu. HenpaBunbHbIN MOHTaX
ABuratens, npeo6pa3soBaTena 4acToTbl UIN
nepndepuitHoNi WNHbI MOXKET NPUBECTU K NOBPEXAEHUIO
060pyfoBaHINsA, cepbe3HbIM TPaBMaM UK NeTanbHOMY
ncxopy. Mosatomy cnepyeT BbINONHATb YKa3aHUA
HacTosLLEero pyKoBOACTBA, a TakXKe cnefoBaTh
rocyapCcTBEHHbIM 11 MeCTHbIM NpaBuiamMm 1 Hopmam no
TexHuKe 6e30nacHoOCTH.

MpaBuna TexHMKN 6e3onacHoOCTU

1. Mepen BbINONHEHEM PEMOHTHbIX PaboT Bceraa
OTKJIloYaliTe CeTeBOe NUTaHue npeobpasoBaTens
yacToThl. Mpexae yem CHUMaTbL ABUraTenb 1
paboTaTb C pasbeMamy CETEBOrO MUTAHUS,
ybeanTech, UTO CETb NUTaHUA OTKIIIOYEHA U
BblAeprKaHO BpeMsi MocC/ie OTKIOUEHNs, YKa3aHHOe
B Tabnauua 1.2.

2. Krnonka [Off/Reset] (Bbikn./C6poc) Ha LCP He
OTKJIIOUAET CeTeBOE NUTAHME W He AOMXKHa
MCNoMb30BaTbCA B KauecTBe 3aLUTHOrO
BbIKNloUaTens.

3. O6opyaoBaHne HeO6XOANMO NPABUSIBHO
3a3eMNUTb; NOMb30BaTesb JOMKEH 6biTb 3alUMLLeH
OT HaMPSXKEHUA NUTaHWUA, @ ABUraTeNb AOKEH
6bITb 3aLMLLEH OT NeperpysKn cornacHo
LeViCTBYIOWMM roCy[apCTBEHHBIM U MECTHBIM
HOpMaMm 1 npasuiam.

4. 3awmTa snekTpoaBuraTena oT nNeperpyskn He
BK/IOYEHa B 3aBOACKME HAcTponkm. Ecnu
TpebyeTca npesycMoTpeTb 3Ty GyHKLUMIO,
yctaHoBute ana 1-90 Motor Thermal Protection
3HaueHwue [4] ETR trip 1 (3TP: omknoyeHue 1) unn
[3] ETR warning 1 (3TP: npedynpexdeHue 1).

5. Mpy Hannuun Lenn paspeneHna Harpysku
(NOAKIIIOYEHHON MPOMEXKYTOYHOW Lienu
NMOCTOSIHHOIO TOKa) npeobpa3oBaTesib YacToTbl
nomumo L1, L2 n L3 nmeeTt n gpyrme ncCToYHMKM
HanpsxeHus. MNpexae yem npuctynatb K
PeMOHTHbIM paboTam, ybeanTech, uTo BCe
WCTOYHVKM HanpsXeHUA OTCOeANHEHbI 1 nocne
3TOro MpPOLWIo AOCTaTOYHOE BPeMs.

MNpepynpexaeHne o BO3MOXKHOCTU HenpegHamMepeHHOro
nycka
1. Korga npeobpasoBaTesib YacTOTbl NMOAKMOUYEH K
ceTw, ABuraTenb MOXHO OCTaHOBUTb C MOMOLLbIO
UMdPOBbIX KOMaHA, KOMaHf, NocTynaoLwmx no

WWMHe, 3ajaH1IA UM MEeCTHOro oCTaHoBa. B
CNyyanx, Korga HernpegHamMepeHHbI NycK
Heo6XoAMMO NMpPefoTBPATUTb U3 COOBPAXKEeHUI
nuyHoI 6e3onacHoOCTU (Hanpumep, Bo u3bexaHne
MofyyYeHUs TPaBMbl OT COMPUKOCHOBEHNSA C

ABVXKYLMMUNCA YacTAMM NpY HenpefHaMmepeHHOM
nycKe), yka3aHHbIX CMOCOOOB OCTaHOBKM
HefoCTaToOUHO. B Takux cnyvasx cnegyet
OTKJIIOUNTb CeTeBoe MNuTaHue.

[iBuratenib MOXeT 3anycTUTbCA BO Bpems
YCTaHOBKM NapameTpoB. Eciim 3To co3gaeTt yrposy
NMYHON 6e30MacHOCTU, Heo6XoaANMO
NnpepoTBPaTUTL 3anycK ABUraTess, Hanprmep,
HafleXkHbIM pasbeArHEeHNEM Lienn NoaKIIYEHUn
AauraTens.

JiBuratesnb, OCTaHOBMIEHHbIV 6€3 OTKUEHNA OT
NUTaloLEN CETU, MOXET 3anyCTUTbCA M3-3a
HeWCnpPaBHOCTM 3NEKTPOHNKMN B Npeobpa3oBaTtene
YacToTbl, NPV BPEMEHHON MeperpysKke uimn npu
YCTpaHeHUN OTKa3a B MUTaloLLeil 3NeKTPoCceTu
WM B Uenu nopknoyeHna asuratens. Ecnim
HeobxoAVMMO NpPefoTBPaTUTL HernpeaHamMepeHHbIN
nycK B LEenAxX NM4YHON 6e30nacHOCT, 06bIYHbIX
byHKUMIA ocTaHOBa NpeobpasoBaTens YacToThl
HefoCTaTouHO. B Takux cnyvasx cnegyet
OTKIIOUYNTb CETEBOE MUTAHUE.

CurHanbl ynpaeneHus, BbIBOAUMbIE 13
npeo6pa3oBaTens YacToTbl MM HaxoAALWwmecs
BHYTPY HEro, MOryT 6biTb B PeKUX Clydanx
aKTMBMPOBAHbI MO OWWGKe, 3aaepKaHbl Un
MOJSIHOCTbIO OTCYTCTBOBATb. [pU UCNOMb30BaHMN B
cuTyauusx, korga 6e30nacHoOCTb UMeeT 0co60o
Ba)KHOE 3HaueHve (Hanpumep, Npu ynpasneHun
byHKLMEN 1eKTPOMArHUTHOrO TOPMOXKEHMS
NoAbeMHOro MexaHu3ma), Heflb3A nosaraTbcs
VCKITIOUUTENBHO HAa 3TV CUTrHaSIbl YNPaBieHus.
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BBepeHue
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ABH/MAHUWE!

BbicoKkoe HanpsKeHune

an/IKOCHOBEHI/Ie K TOKOBeaywnm 4actaMm MoOXKeT
npuBecTn K cmepTesibHOMY Ucxoay, faxke ecnn
oGopy,qosaHme OTK/TIOYEeHO OT CceTu.

Y6env|Ter TaKXe, YTO OTK/I0YeHbl BCeé BXOAHble
HanpAxeHuA, BK/4YaAa uenb pasgeneHna Harpyskum
(nopgKknioyeHNe NPOMEXKYTOUYHOI Leny NOCTOAHHOIo TOKa)
n nogknwyeHne Asuratena K uenn KNHeTun4yeckoro
pesepBMpOBaHUA.

Cucrembl, B KOTOPbIX YyCTaHOBJ1€HbI npeoGpasoBaTenm
4yacToThbl, cnenyet B HeOGXOAVIMbIX Cy4vyaAax oCHawaTtb
AonosHUTeNIbHbIMA yCTpOI;ICTBaMI/I MOHUTOPUHIa N
3alnTbl B COOTBETCTBMN C nel?lcn;yloummvl HOpmMamMun n
npasuiamun obecneyeHusa 6€3OI1aCHOCTI/I, TaKNMUN KaK
3aKOHbI O pa60Te C MeéxXxaHu3mamun, npasuna
npeaoTBpaweHnAa Hec4acTHbIX ciy4vyaeB U Ap.
Pa3peLuaeTcs| BHOCUTb U3MeHeHNA B npeoGpasoBaTenm
Y4acToTbl C MOMOLLbIO onepayMoOHHOro nNporpamMmmMHoOro
obecneyeHwus.

YBELIOMJIEHU

OnacHble cMTyauun AOMKHbI ngeHTUGULMPOBaTLCA
COOPLMKOM MalUVHbI/MHTErPAaTOPOM, KOTOPbIN HeceT
OTBETCTBEHHOCTb 3a peann3auunio COOTBETCTBYIOWMNX Mep
nNpeaoCcTopoKHOCTN. BO3MOXKHO OCHaleHue
LAOMONHUTENbHbLIMY YCTPOCTBAMN MOHUTOPUHIa 1
3aWunTbl B COOTBETCTBUN C AeiCTBYIOWUMIU HOPMaMK U
npaBuiamm obecneyeHna 6e30MacHOCTU, TAKUMU KakK
3aKOHbl 0 paboTe ¢ MexaHU3Mamu 1 npasuia
npeaoTBpaLUEHUS HECYACTHBIX C/TyYaes.

ABH/MAHUWE!

BPEMA PA3PAOKN

B npeo6pa3oBartene 4acToTbl YCTAHOB/NEHDI
KOHJleHCaTopbl NOCTOSAAHHOIO TOKa, KOTOpPble OCTaloTCA
3apsAKEHHbIMM faXe Nnocse OTKIIUYEHUA CETEBOrO
nutaHuA. HecobniogeHne Takoro nepmoga oxugaHus
nocsie OTK/IOUYEHUA MUTAHUA Nepej Hayanom
06CNyKUBaHUA UM PEMOHTHBIX PaboT MOXeT NpuBecTn
K NleTa/ibHOMY MCXOAY WM Cepbe3HbIM TpaBMaM.

1. OcTaHoBUTE ABUraTenb.

2. OTKNIoYNTE CceTb NepemMeHHOro Toka, ABUraTenu
C NOCTOAHHBIMW MarHMTamMmn U AUCTaHLMOHHO
pacrnonoXeHHble NCTOYHUKN NUTaHNA ceTn
NOCTOAHHOrO TOKa, B TOM Ymncie pesepBHble
akkymynaTtopbl, UBI n nogknioueHna K cetn
NOCTOAHHOrO TOKa Apyrux npeobpasoBaTtenei
YyacToTbl.

3. Mepepn BbiNoNHeHMEM paboT Mo 06CNYKMBaHMIO
N PEMOHTY ciiefyeT AOXAaTbCA MOSHOMN
pa3pAaKM KoHaeHcaTopoB. Bpemsa oxnpganua
yKasaHo B Ta6nuya 1.2.

MwuHuManbHoe BpemsA BblaepKKn (B
HanpsaxeHwue [B] MUHYTax)

4 15
0,37-7,5 KBt 11-75 KBt

Bobicokoe HanpAXeHne MOXeT NpPpUCyTCTBOBaTb AaXe B TOM

380-480

CnyJvae, ecnm CBeToanoabl noracniun.

Ta6bnuua 1.2 Bpemsa paspagku

1.4 YKasaHuA no ytunmsaumm

O6opynoBaHue, cofepiallee
SNEKTPUYECKME KOMMOHEHTbI, HeNb3s
YTUIN3UPOBATb BMECTE C GbITOBbIMY
oTxoAamu.

Ero cnepyet cobupatb Kak snekTpuyeckme

N SNEKTPOHHbIE OTXOAbl B COOTBETCTBUN C
,D.GPICTBy}OI.LWIMI/I MeCTHbIMN MpPaBOBbIMUN

aKTamu.

1.5 Bepcua pokymeHTa 1 NporpaMMHOro
obecneyeHus

[laHHOe PYKOBOLCTBO PErynaspHO nepecmaTpriBaeTca u
o6HoBNAETCA. Bce NpefnoxeHna no ero ynydweHuo 6yayT
MPUHATBI U PAaCCMOTPEHDI.

Pepakuusa
MGO06B4xx

KommeHTapumn
3ameHaeT MGO6B3xx 1.4x

Bepcua MO

1.6 PaspeweHuna n ceptndukatbl

MpeobpaszoBaTenu yacToTbl pa3pabaTbiBaloTcA B
COOTBETCTBMU C TPeb6OBaHMAMMN ONMCaHHbIX B STOM pa3sperne
OUPEKTHB.

MofpobHee o pa3spelleHnax n cepTudmKaTax cm. B pasgene
3arpysKku Ha cante www.danfoss.com/fc360.

1.6.1 Mapkuposka CE

Mapkunposka CE (Communauté européenne) yka3sbiBaeT,
UTO NPOV3BOAWTENb NPOAYKTA BbIMNOHW BCE NMPUMEHMMbIE
Avpektusbl EC. K KOHCTPYMpOBaHUiO 1 NPOn3BOACTBY
npeobpasoBaTenient YacToTbl MPUMEHAIOTCA cnefylolme
Avpektmebl EC: aupekTnBa no HU3KOBOSIbTHOMY
060pynoBaHMIo, AUPEKTMBA MO 3NEKTPOMArHUTHON
COBMECTUMOCTH, a TakxKe (AnA YCTPONCTB CO BCTPOEHHbIMM
3alWMTHBIMU GYHKUMAMN) AUPEKTVBA O MaLUVHHOM
obopyaoBaHuu.

Mapkuposka CE npegHa3sHayeHa Ansa ycTpaHeHuA
TEXHUYECKNX NPenATcTBUin cBoboaHon Toprosne mexay EC
n ctpaHamn EACT BHyTpu eBpo3oHbl. Mapkuposka CE He
onpegenseT Kayectso nsgenua. Mo mapkuposke CE Henb3A
onpefenuTb TeXHNYECKNE XapaKTepUCTUKN.

10 Danfoss A/S © 09/2014 Bce npaBa 3aLuMLLeHbI.
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BeBepeHue PyKOBOACTBO Nno NPOeKTNpoBaHuio

1.6.2 [InpektBa No HN3KOBOJSIbTHOMY
060pyA0BaHNIO

B cooTBeTCTBUM C AMPEKTMBON MO HNU3KOBONbTHOMY
obopyaoBaHuio NpeobpasoBaTeny YacToTbl
KNaccnULMPYIOTCA KaK SNEKTPOHHbIE KOMMOHEHTbI 1
LOMXHbI uMeTb Mapknposky CE. [InpekTBa OTHOCMTCA KO
BCEMY 3NIEKTPUYECKOMY 060PYLOBaHUIO, B KOTOPbIX
NCMONb3YyITCA HanpsaXeHuA B gmana3oHax 50-1000 B
nepem. Toka unm 75-1600 B nocT. Toka.

OupekTrBa TpebyeT, uTobbl KOHCTPYKUMA 060pynOBaHUSA
obecneunBana oTCyTCTBME puUCKa Ans 6e30MmacHoOCTY 1
3[10POBbA JIIOAEN U XKNBOTHBIX 1 COXpaHeHne
MaTepuanbHON LLeHHOCTM 060PYAOBaHNA NPY YCI0BUN
NPaBWSIbHONM YCTAHOBKM 1 0BCNYXMBaHMA, a TakxKe
MCNosb30BaHMA No HasHayeHuto. Komnanua Danfoss ctaBut
3HaK CE cornacHo AvpeKTVBe O HU3KOBONIbTHOM
ob6opyaosaHuu; Danfoss no 3anpocy npegocTtaBnseTt
AeKnapaumio COOTBEeTCTBYA.

1.6.3 [npektnea no aneKTPoOMarHUTHOM
COBMEeCTUMOCTM

dneKTpomarHuTHaa coBmectmoctb (OMC) o3Hauvaert, uto
B3aVIMHblE MOMEXU MeXAY PasMyHbIMA KOMMOHEHTaMM
obopynoBaHUA He BAMAIOT Ha paboTy o6opyAoBaHNA.
BasoBoe TpeboBaHve Mo 3aluUTe U3 AUPEKTHBBI MO
SNEeKTPOMarHUTHom coBmectumocty 2004/108/EC coctonT B
TOM, YTO YCTPOIACTBA, KOTOPbIE CO3AAI0T MIEKTPOMArHUTHbIE
nomexu (3M) unm Ha paboTy KOTOPbIX MOTYT BAMATbL I,
LOMKHbI KOHCTPYMPOBATbCA TakMM 06pasom, YTobbl
OrPaHNUYUTbL CO3[aBaeMble SNIEKTPOMArHUTHbIE MOMeXHU, a
TaKkXKe JO/MKHbI MeTb NMPYEMNIEMbI YPOBEHb YCTONYMBOCTN
K 3 npu ycnoBmmn NpaBuiIbHOW YCTaHOBKM 1
006CnyKrBaHUA, @ TakXKe NCMONIb30BaHUA MO Ha3HAYEHUIO.

MpeobpasoBaTenb YacTOTbl MOXHO MCMOMIb30BaTb Kak
OTAEeNbHOE YCTPOWCTBO UK Kak YacTb 6oree CnoxHom
yCTaHOBKMW. B 060Mx cyyasx yCcTporcTBax AOSKHbI MMETb
Mmapkmposky CE. Cuctembl He 0653aTefIbHO JOMKHbI UMETb
Mapkunposky CE, ofHaKo fOMmKHbI COOTBETCTBOBATb
OCHOBHbIM TpeboBaHMAM Mo 3awuTe AnpeKkTMBbl No SMC.
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0630p n3genus VLT® AutomationDrive FC 360

2 O630p n3genuns

2.1 CBepeHusA o pazMmepax KopnycoB

Pasmep Kopnyca 3aBUCUT OT AMana3oHa MOLWHOCTW.

Pasmep 1 J2 J3 J4
Kopnyca

130BA870.10
[ ]
130BA809.10
il
130BA810.10
il
130BA810.10

Knacc 3awmtol
IP20 1P20 P20 P20

Kopnyca

bonbwan
neperpyska no
HOMUWHaNbHOMN
MOLLHOCTN — 0,37-2,2 kBT (380-480 B) 3,0-5,5 kBT (380-480 B) 7,5 kBT (380-480 B) 11-15 kBT (380-480 B)
MaKc.
neperpyska
160 %"
Pasmep J5 J6 J7

Kopnyca
@

130BA810.10
130BA826.10
130BA826.10

Knacc 3awmtbl
IP20 P20 1P20

Kopryca

Bbonblas
neperpyska no
HOMUWHaNbHOWN
MOLLHOCTUN — 18,5-22 kBT (380-480 B) 30-45 kBt (380-480 B) 55-75 kBT (380-480 B)
MakKc.
neperpyska
160 %"

Ta6bnuua 2.1 Pasmepbl Kopnycos

1) HopmarnbHbili mun nepezpysku 0n1s pasmepos 11-75 kBm: 110 % 8 medyeHue 1 MUHymol
Boicokuti mun nepeepysku 014 pasmepos 0,37-7,5 kBm: 160 % 8 medeHue 1 MuHymel
Boicokuli mun nepeepy3sku 0713 pazmepog 11-22 kBm: 150 % 8 meydeHue 1 MUHymol
Boicokuli mun nepeepy3sku 0715 pazmepog 30-75 kBm: 150 % 8 meydeHue 1 MUHymol
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0630p usgenua PyKoBOACTBO MO NPOEKTUPOBaHUNIO

2.2 JOneKTpUYEeCKNN MOHTaX

B paHHOM pa3fene onucbiBaeTcA npouenypa yCTpOVICTBa npoBOAKN K npeo6pasoBaTemo 4acToThbl.

0
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91 (L1) L | I L
3 Phase 92 (L2) ‘ [ =
power 93 (13 T | | =
input ©) 3 e \% 4& 4& | : Flﬁl
= Motor
Switch Mode ‘
Power Supply 4 1)
B Brake
resistor
50 (+10V OUT)
+10V DC
0-10V DC .
al
0/4-20 mA | 53 (AIN)
0-10VDC [ ———— 1+ -Q)54 (AIN) 240V AC,3A
0/4-20 mA ?
55 (COM AIN)
N 7
/ \ / \ 12 (+24 V OUT)
[ [ 240V AC,3A
| | | | P5-00
| | \

, 24V (NPN)

’ b | 7180IN :IMOV(PNP)

| | | 24V (NPN
r ! | [1eem :'\X} oV ENP) (noun s O J Analog Output
] |0/4-20 mA

} \ } 20 (compIN) ) | H (AOun 42
[ \ [ \ : ) | 24V(NPN)
27 DINOUT) | —— —— — 4
, \ | \ ‘ % OV (PNP) ) ON=Terminated
\ \
\ \

_ \
\ [ B H 9
| o Z| OFF=Open
\ [
| - oVl | 5V

|
|
| ! ___ 24V (NPN)
| T29 (DINOUT) 77;%0\/(,:;@
| | | }f 24V,
| ! | # |
| | | | | #-0V]

(N RS-485)

| | 24V (NPN) Interface
\ | 1 I Isz (DIN) :IX}OV(PNP) — (P RS-485)

RS-485

69

68
\ | \ |

| , — 24V (NPN
v v 33(DIN) :':X}OV((PNP)) Jov (COM RS-485) 61
\ \

! / — 24V(NPN)
nﬁ,,,,ﬂﬁ,,,m(mm :'X}OV(PNP) 1

(PNP) = Source
(NPN) = Sink

PucyHoK 2.1 CxeMa OCHOBHbIX NOAKNIOYEHNI

A = aHanoezoseili, D = yugpposoli

1) BcmpoeHHbIM mopMO3HbIM npepbleamerem 060pydytomca npusodsl mowHocmeto 0,37-22 kKBm u eeiwe.

2) Pene 2 asnsemcsa 2-nonocHeim 0718 Kopnycoe J1-J3 u 3-nontocHeim 018 J4-J7. Pene 2 0na J4-J7 umeem knemmeol 4, 5 u 6 ¢
makou e 102UKOU «HOPMAJIbHO OMKPbIMbIU/HOPMAIbHO 3aKpbimelili», Kak y pene 1. B J1-J5 pene wmencenvHele, a 8 J6-J7 —
(PUKCUPOBAHHbIE.

3) OOuH Opoccesnb NOCMOAHHO20 MOKA 8 hpeobpazosamernsax mowHocmeoto 0,37-22 kBm (J1-J5); [Jea opoccens nocmosHHo20
moka e npeobpazosamensx mowHocmeto 30-75 kBm (J6-J7).

MG06B450 Danfoss A/S © 09/2014 Bce npaBa 3aLMLLeHbl. 13



Danfits

0630p n3genus VLT® AutomationDrive FC 360

4) Mepeknoyamerns S801 (knemma WuUHbl) MOXem UCNO/Ib308aMbCA O/iA BK/IOYEHUS OKOHEYHOU Hazpy3ku 011 nopma RS485
(knemmol 68 u 69).
5) Topmos (BR) 8 npeobpasosamernsx mowHocmoto 30-75 kBm (J6-J7) omcymcmayem.
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0630p n3genus PykoBoAcTBO NO NPOEKTMPOBaHNIO
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1 MK 6 MuHMManbHoe paccToaHne mexpay Kabenamu ynpasneHus, kabenem
SNeKTpoABUraTens 1 KabenAamm cetn nuTaHua coctasnset 200 mm
2 MpeobpazoBaTenb YacToTbl 7 Oswuratenb, 3 ¢a3bl 1 3aWMTHOE 3a3emNieHmne
3 BbixogHoOW KOHTaKTOp (06bIYHO He 8 CeTb, 3 da3bl U ycuneHHoe 3alMTHOE 3a3emeHmne
pekomeHgyeTcs)
4 Peika 3a3emneHusa (3awmTHoe 9 MNopknioyeHre 31emMeHTOB ynpasneHns
3a3emsieHue)
5 JKpaHVpoBaHMe Kabens (3aumiyeHo) 10 BblpaBHUBalowWnii Kabesib, MUHUMYM 16 mm? (6 AWG)

PucyHoK 2.2 TunoBbie aneKkTpnyeckne coeguHeHus
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0630p n3genus

VLT® AutomationDrive FC 360

2.2.1 O6wwme TpeboBaHuA

ABH/MAHUWE!

OMNACHOE ObOPYOOBAHMUE!

Bpaluaiowmecs Banbl U 3neKTpuyeckoe o6opyaoBaHme
MOryT 6bITb onacHbl. Mpy NoAKNIOYEHNN NUTaHUA K
YCTPOICTBY Heob6Xxo[MMo obecneunTb 3aluTty ot
nopakeHns 3NeKTPUUYeCKMM TOKOM. Bce MOHTaXHble,
nycKkoHanafou4Hble paboTbl U TeXHUYECKoe
06CnyXMBaHNe 3NeKTPO06OPYAOBaHMA AOMKHO OTBeYaThb
HaLMOHANbHbLIM U MECTHbIM HOPMATUBAM U BbIMOJIHATLCA
TONbKO KBanu$MLUNPOBaHHBIM U CrieLuanbHO 06yUYeHHbIM
nepcoHanom. HecobniofeHne gaHHbIX peKomeHaauuin
MOXET NPUBECTU K NIeTallbHOMY NCXOAY UAN CePbe3HbIM
TpaBmam.

ANPEOYNPEXOEHUE|

m3onaunma npPoBoO4OB!

MpoknapbiBaiTe BXOAHbIE CUNOBblE Kabenun, NpoBoAKY
ABUraTensa n ynpasnsiowyio NpPoBoAKY B TPeX pasHbIX
MeTannyeckux xenobax nnm ncnonbsymnte
M30MpOBaHHble SKpaHNPOBaHHble Kabenu ana nsonAuumn
BbICOKOYaCTOTHbIX WymoB. HecobniogeHne TpeboBaHui K
M3onAUUN CMNOBbIX Kabenen, NnpoBoAKN ABUraTens u
NPOBOAKN NOAKIIOUYEHUA NIEMEHTOB YNpaBNeHNA MOXeT
NprBecTu K CHKeHUI0 3pPeKTUBHOCTU
npeo6pasoBaTens YacToTbl U CBA3AHHOIO C HUM
o6opypnoBaHus.

OTgenbHO NpoknaabiBanTe Kabenn gsuratens ot pasHbIX
npeo6pa3soBaTtenen yactoTbl. IHAYyLUMnpoBaHHOE
Hanps>eHVe OT BbIXOAHbIX Kabenen gBuratenen,
NPOJNIOXKEHHbIX PAAOM APYr C APYroM, MOXET 3apAAnNTb
KOHJeHcaTopbl 060pyAoBaHNA AaXe NP BbIKNIOYEHHOM
M n3onnpoBaHHOM o6opyaoOBaHUN.

o OyHKUMA npeobpasoBaTensa YyacToThl,
aKTVBMpPYeMasA SNEKTPOHHONW CUCTEMOWA,
obecneunBaet 3aWuUTy ABUraTena ot neperpysKu.
3awwmTa ABUraTena ot Meperpysku CoOoTBeTCTByeT
Knaccy 20.

Tun n HomnHanbl Nposojaa

. Bca npoBofKka AOMKHA COOTBETCTBOBATbL
roCyAapCTBEHHbIM U MECTHbIM HOPMaM U
npaBuiam B OTHOLIEHWMN CeYeHUs MPOoBOLa M
TemnepaTtyp OKpy»atowein cpeabl.

. KomnaHua Danfoss pekomeHzyeT NpuMeHATb
cunoBble Kabenu U3 MegHoOro NpPoBoAa,
paccunTaHHOrO Ha MUHKMMaJbHYIO TemnepaTypy
75 °C.

. OnucaHve pekomeHayembIX pa3MepoB Kabens cm.
B 271080 4 TexHu4Yeckue xapakmepucmuku.

2.2.2 TpeboBaHUA K 3a3eMJIEHMIO

ABHVUMAHWE!

OMNACHOCTb 3A3EMJIEHUA!

B uenax 6esonacHocTn onepaTtopa cepTUPULINPOBAHHBIN
3JIeKTPUK AOKEH NPaBUbHO 3a3eMNTb
npeo6pa3soBaTefb YacTOTbl B COOTBETCTBUM C
rocyfjapCTBeHHbIMM 1 MECTHbIMU HOpMaMun
3/1eKTpo6e30nacHOCTY, a TaKkkKe COrNacHO UHCTPYKLNAM,
cofepXalmmca B JaHHOM foKymeHTe. Bnyxpatowme
TOKW npesbiwatoT 3,5 MA. HenpaBunbHO BbiNONHEHHOE
3asemineHne npeobpasoBaTenA YacTOTbl MOXET NPMUBECTU
K NleTaibHOMYy MCXoAy WM cepbe3HbIM TpaBMaMm.

. O6opynoBaHue ¢ 6ny>aaoLUMy TOKaMu Bblilue
3,5 MA cnepyeT Hagnexaiwumm obpasom
3a3emnuTb. MogpobHee cm. B 2rasa 2.8 Tok
ymeuKku Ha 3emJio.

. Ona cunosoro Kabens, NpoBoAKW ABUraTens u
ynpasnsiolwel NpoBoAKM TpebyeTca cneumanbHblii
3a3eMnALWNA Kabenb.

. Ona yCTpOIZCTBa 3a3emMneHnA Hagnexawmm
o6pa30M caiefyeTr ncnosib3oBaTb 3aXKKMMbl,
KOTOpblE BXOO4AT B KOMIMIEKT O60py,E|OBaHVIH.

. 3anpellaeTca COBMECTHO 3a3eMATb HECKONbKO
npeobpasoBaTeniein YacToTbl C UCMOb30BaHNEM
MocriefoBaTeIbHOro MOAKMOUEHNA (CM.
PucyHok 2.3).

. 3asemnatowme NpoBoAa AOMKHbI ObITb KakK MOXHO
6oree KOPOTKUMM.

. JnA yMeHbLIEHUA 3NeKTPUYeCcKMX nomex
NCMONb3yNTe MHOFOKW/IbHbIA NPOBOA.

. Cobniopante TpeboBaHMA NponssoanTens
[BUraTens, OTHOCALLMECA K ero NoAKIloYeHuio.
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0630p n3genus PykoBoAcTBO NO NPOEKTMPOBaHNIO
= . Bce npeobpasoBarteny 4acToTbl MOryT
[ = [ S MCNob30BaTbCA Kak C N30MNPOBAHHbIM
— O— ] U
¢ N 49 o \ 2 MCTOUYHMKOM BXOOHOrO TOKa, Tak U C
m
Lo Ho 0 6 1o O © - 3a3eM/IEHHbIMW CUNIOBbIMU NUHUAMK. Ecnn

npeobpa3oBaTesib YacTOTbl MUTAETCA OT CETH,
e >< FC3 n3onmpoBaHHom oT 3emnu (IT-ceTb nnu
nnaBalowWwnii TpeyronbHKK) unu ot cetn TT/TN-S ¢

333eMJIEHHOWN BETBbIO (3a3eM/eHHbIN
1 TPEYronbHUK), yCTaHOBUTE AN nap.

14-50 @unemp BY-nomex 3HaueHne OFF (BbIKJ1.)
PE (Tvnbl KopnycoB J6-J7) unu BbikpyTUTe BUHT RFI
(Tnnbl Kopnycos J1-J5). B BbikntoYeHHOM
NMOJIOXXEHNN BCTPOEHHbIE KOHAEHCATOpbl punbTpa

(] J (]
O e~ O 3awmThl oT BY-nomex mexpgy kopnycom u
=l & 3 NPOMEXYTOUHON LIENbIO BbIKIIOYATCA BO
Ho & o Ho & o Hod o

n3bexaHue NOBPEXAEHVS NMPOMEXYTOUHON Lienu
U ANs yMEHbLUEHUS eMKOCTHBIX TOKOB Ha 3eMJlto
FC1 FC2 FC3 cornacHo ctangapty IEC 61800-3.

Q/ . B IT-ceTn 3anpeluaetca ycraHaBAvBaTtb

nepeknyartenb mMexay npeo6pa3OBaTeneM
4acToTbl U ABUraTenem.

PE

PucyHok 2.3 MpuHumnbl 3a3emneHna

130BC501.10

2.2.3 lNogkntoyeHne ceTeBOro NUTaHus,
ABuratensa n 3asemieHuns

ABHVMAHUWE!

NMHAYUMPOBAHHOE HAMNPAMEHWE!

OTaenbHO NpoKnaabiBanTe BbIXOAHbIe Kabenu aABuraTens
OT pa3HbIx NpeobpasoBaTeneil YacToTbl.
WHpyumpoBaHHOe Hanps)KeHne OT BbIXOAHbIX Kabenen
ABUrateneil, NPONOXEeHHbIX PAAOM APYF C APYrom,
MOXET 3apAAUTb KOHAEeHcaTopbl 060pyAoOBaHNA Ja)Ke
npu BbIK/IOYEHHOM 1 3a6/10KNpPOBaHHOM 06opyOoBaHMUM.
Hecob6niopeHne Tpe6oBaHMin K pa3aenbHON Npoknagke
BbIXOAHbIX Kabenen gBuratena MoOXeT NPUBECTU K
netanbHOMY UCXOAY WKW Cepbe3HbIM TpaBMaM.

Ina npoBoaku ABuUratens npepnaraloTcsa 3aXKMbl
3a3emneHna (cMm. PucyHok 2.4).

PI/ICyHOK 2.4 MopKnioyeHne ceTeBOro NUTaHNA, ABUraTensa n
o 3anpeu.laeTCﬂ yCTaHaBinBaTb KOHAEHCATOPDI

Mexay npeobpa3oBaTenem 4YacToTbl U ABUraTeNem
AN KOMMeHcauuy KospduuymeHTa MOLHOCTU.

3a3emsieHnAa AnA pasmepos Kopnyca J1-J5

. 3anpeLlyaeTca NOAKNYATb NMYCKOBOE YCTPONCTBO
WK YCTPOWCTBO NepeKioYeHUA NMonapHOCTM
Mexay npeobpasoBaTtesiem 4acToTbl U
ABuratenem.

. CobniopanTte TpeboBaHUA Npon3BOAUTENS
LBUraTens, OTHOCALYMECS K ero MOAKIIOUYEHNIO.

MG06B450 Danfoss A/S © 09/2014 Bce npaBa 3aLMLLeHbl. 17
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1308D648.11

PucyHok 2.5 MNopknioueHne ceTeBOro NUTaHusA, asuratensa n

3asemneHus ans pasmepa kopmnyca J7

Ha PucyHok 2.4 noka3aHO NOAK/oYeHe CeTeBOro MUTaHUs,
[BuUraTens v 3asemneHus ana pasmepos Kopnyca J1-J5. Ha
PucyHok 2.5 noka3aHO NoAK/oYeHne CeTeBOro NUTaHus,
[BuraTens v 3asemneHus ana pasmepa Kopnyca J7.
dakTnyeckme KOHGUrypaLuy OTINYaOTCA ANA PasHbIX
TWMOB YCTPOWCTB U JOMNOSHUTENbHOrO 060PYLOBaHUA.

2.2.4 TlogknioyeHne 3N1eMeHTOB

ynpaBJieHnA
Hoctyn
. CHUMKMTE KpPbILWKY C NOMOLLbIO OTBEpPTKNU. CM.
PucyHok 2.6.

130BC504.10

_’—/

PucyHok 2.6 [locTyn K NpoBoAKe 3/1€MeHTOB ynpaB/ieHusa AanA
pasmepoB Kopnyca J1-J7

Tunbl KNnemMm ynpaBneHus

Knemmbl ynpaBneHua npeobpa3oBaTtens YacToTbl MOKasaHbl
Ha PucyHok 2.7. OyHKLUUN KIEMM 1 HaCTPOMKK Mo
yMonuaHuio npuseseHsl B Tabnuya 2.2.

130BC505.12

PucyHoK 2.7 PacnonoxeHune Knemm ynpasneHua

CeefieHVs O HOMUHaNax KnemMm cm. B 21asa 4.2 Obuwue
mexHu4eckue mpe6o8aHus.
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PyKOBOACTBO Nno NPOeKTNpoBaHuio

Hactpoiika Hactporiika
Knemma MNapameTp no OnucaHne Knemma MNapameTp no OnuncaHune
ymonuyaHuio yMOJTYaHuIo
Linpposbie BxoAbl/BbixoAbl, UMMYNbCHbIE BXOAbI/BXOAbI, O6bwana Knemma
3HKoAep ana undpoBbIx
HanpsikeHue 20 BXOLOB 1
nuTaHua 24 B noteHuman 0 B
MnocT. TOKa. ona nutaHua 24
1 +24 B nocT. | MakcumanbHbin B.
TOKa BbIXOAHON TOK AHanorosble BXOAbI/BbIXOAbI
coctasnaet 100 [0] No Mporpammupyem
MA anAa Bcex . operation blii @aHaNoOroBbIN
6-91 Terminal 42
Harpysok 24 B. 42 (He BbIXOA.
Analog Output .
ncnonb3yeTc | AHanoroBbli
5-10 Terminal 18 |[8] Start
18 o ) curHan
Digital Input (Myck) Lnbpossie cocTaBnAeT 0-20
[10] BXOfbI. MA unu 4-20 mA
19 5-11 Terminal 19 Reversing [0] No npu makc. 500
Digital Input ;
operation OM. Moxet
(Pesepc) 6-71 Terminal 45 P
[0] No 45 (He TaKkxKe 6bITb
Analog Output
operation MCnonb3yeTc | 3anporpamMmmmnpo
5-16 Terminal 31 , ) BaH B KauecTe
31 Didital Input (He Lindposoin Bxon
igital Inpu
9 P NCMonb3yeTc UndposbIx
) BbIXOA0B
[0] No HanpsxxeHne
operation nutaHua 10 B
3 5-14 Terminal 32 (He Lundposoir Bxog, nocT. TOKa,
Digital Input SHKozep 24 B.
g p ncnonbayetc nep aHanorosble
a) Knemma 33 BXOfbI.
[0] No MOXeT 50 +10 B noct. | Makcumym 15
operation MNCNoNb30BaThCA - ToKa MA, 06bIUHO
33 5-15 Terminal 33 (He Kak MMMYNbCHbIN ncronbayercs
Digital Input BXOf. ana
Mcnonb3yeTc
) noAKoYeHnA
Lndposoi noTeHUMomeTpa
axon (2] Moryr 1NN TepMmUcTopa.
Coast inverse | Bbi6UpaTbca B 53 Tpynna 3aganve Ananorogbii
(Bbi6er, KauecTse napameTtpos 6-1* gxoA. Moryt
5-12 Terminal 27 . BbLIBUPATbCA ANA
. MHBEPCHbIN) | umdposoro P
Digital Input . Mpynna Obpathaa |\ anpaxenma nim
27 Lindposoit | exopa 54 P
5-30 Terminal 27 ’ napameTpoB 6-2* |cBA3b ToKa
o BbixoA [0] No | undposoro .
Digital Output . ~
operation BbIXOAa unm 55 - Obwwin pns
(He MMMYfbCHOTO aHanorosoro
ncnonb3yeTc | Bbixoga. Mo BXxopa
) YMOYaHMio MocnepoBatenbHaa CBA3b
Lndposoi HaCTpOEeHbI B BcTpoeHHbIn
Bxop [14] KauecTBe pPe3nCTNBHO-
Jog (®ukc. undpoBbIX €MKOCTHON
5-13 Terminal 29 |uacT.) BXO[OB. dunbTp ana
29 Digital Input Undposorn |Knemma 29 3KpaHa Kabens.
5-31 Terminal 29 |Bbixog [0] No | moxeT 61 - Wcnonb3syeTca
Digital Output operation MNCNONb30BaTbCA TOJIbKO ana
(He Kak MMMNYSbCHBbIN noakntoyeHua
ucnonb3syetc | Bxop,. 3KpaHa npu
) Hanuumn
npobnem ¢ SMC.
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HacTpoiika
Knemma MNapameTp no

ymonyaHuio

OnuncaHue

lpynna
68 (+)
napametpos 8-3*

lpynna
napametpos 8-3*

NHTepdeiic
RS485. [inAa
KOHTaKTHOTrO
conpoTuBneHus
npeayCcMOoTpeH
nepeksnioyatenb
nnatbl

ynpaBneHus.

Pene

[0] No
operation
5-40 [0] (He
ncrnonb3yeTc

01, 02, 03

A)

[0] No
operation
5-40 [1] (He
ncnonb3syeTc

04, 05, 06

A)

Bbixog pene
™na Form C.
31n pene
pacriofioxeHbl B
pasHbIX MecTax B
3aBNCMOCTU OT
KoHbUrypaumum n
Tnopasmepa
npeo6pasoBaten
A 4acToTbl.
Ncnonb3yetca
ans
noAKo4YeHns
HanpsaxeHna
repemMeHHoro 1
MOCTOAHHOIO
TOKa, a TaKkxe
Pe3UCTUBHbBIX U
VHAYKTUBHbIX
Harpysok.
Bbixop pene RO2
B Kopnyce J1-J3
ABnAeTca 2-
MOJIIOCHbBIM,
[OCTYMHbI
TONIBKO KNnemmbl
04 n 05

. Mo ymonyaHuio KnemMmbl 3anporpammMupoBaHbI
Takum obpasom, 4Tobbl UHMLUMPOBATL PaboTy
npeo6pa3oBaTens YacToTbl B TUMUYHOM peXunmMe
paboTbl.

Wcnonb3oBaHue 3KpaHNPOBaHHbIX Kabenel ynpaBneHus
B 6onblwnHCTBE CnyyaeB NpeanoyYTUTENIbHBIM METOAOM
6ynet dukcauma ynpasnawolwmx kabene n kabenen
nocneaoBaTesibHOM CBA3M C MOMOLLbIO BXOAALNX B
KOMMNIEKT SKPaHUPYIOLMX 3aXKMMOB Ha 060MX KOHLaXx, 4To
Nno3BoNnMT obecneunTb HaUyULNA KOHTAKT Ans
BbICOKOYACTOTHbIX Kabenen.

Ecnn noteHumanbl 3emnn npeobpasoBatena Yactotbl u MK
pasnnualoTcA, MOryT BO3HUKHYTb SNeKTpUYecKrne nomexu,
Hapywatowme paboTy Bcelt cuctembl. 3Ta Npobnema
peluaeTca yCTaHOBKOW BblpaBHMBatoLero kabensa Kak
MOXHO 6nvke K Kabento ynpasneHusa. MuH. nonepeyHoe
ceuenue: 16 mm? (6 AWG).

130BB922.12

1 |Munumym 16 mm® (6 AWG)

2 BbipaBHUBatowWmii Kabenb

Ta6bnuua 2.2 OnucaHne Knemm

myHKU,I/II/I KnemMmm ynpaBiieHnaA

OyHKUMM Npeobpa3oBaTens YacToTbl YNPaBAATCA NyTem
NoNyYeHNA BXOAHbIX CUrHANoB ynpaBaeHuns.

. [nAa Kaxpgon Knemmbl B napameTpax
COOTBETCTBYIOLLEN KIeMMbl MporpammmpyeTca

nogaepuneaemasn GyHKUWA.

o Y6epunTech, UTo Kaxaaa Knemma yrnpasneHus
3anporpamMupoBaHa Ha paboTy C npaBuIbHON
dyHKumenn. Cm. rnasy [laHens MecmHoz20
ynpasJsieHus u npozpammuposaHue B KpaTkom
pyKOBOZACTBE AJ1A MONyYeHNA AeTanbHON
nHdopMaLMmn 0 fOCTyne K NapameTpam 1

nporpaMmmMmmpoBaHnn.

PucyHoK 2.8 JKpaHupyiowme 3aXXnMbl Ha 060UX KOHLiax

KoHTypbl 3a3emneHus 50/60 Iy

Ecnun ncnonb3ylotca oueHb AnVHHblE Kabenu ynpaBneHus,
MOTYT BO3HMKaTb KOHTYpPbI 3a3emneHns. [na nx ycrpaHeHua
cnepyeT NOAKMOYUTb OAMH KOHeL, dKpaHa K 3emne yepes
KoHAeHcaTop emKkocTbio 100 HO (obecneunB KOpoTKMe
BbIBO/ibl).

PLC

s
B
IR
R
s
RS

X
%
XXX

X

130BB609.12

PucyHok 2.9 MoakniouyeHne yepes KoHAeHcaTop eMKocTbio 100
HO

N36erannte nomex DMC B cucteme nocnepoBaTeNibHOMN
cBA3N

OTa KneMma NoAKIYaeTCA K 3a3eM/IEHUNIO Yepes
BHYTPEHHIOI Pe3nCTUBHO-eMKOCTHY10 Lenb (RC-uenb). Ana
CHVXKEHVA NMoMexX MeXay NPOBOAHMKAMM MCMOMNb3YTCA
Kabenu 13 BMTON Napbl. PEKOMeHyeMbll METOA NOKa3aH
Ha PucyHok 2.10.
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0630p n3genus

PyKOBOACTBO Nno NPOeKTNpoBaHuio

130BB923.12

1 MuHumym 16 Mm? (6 AWG)

2 BbipaBHuBatowmin Kabenb

PucyHok 2.10 Kabenu us BuToi napbl

B kauecTBe anbTepHaTMBbI, NOAKIIOYEHME K Knemme 61
MOXeT ObITb NMPOMYyLEHO.

130BB924.12

1 MuHumym 16 Mm? (6 AWG)

2 BblpaBHUBatowmin Kabenb

PucyHok 2.11 Kabenu us BuToi napbl 6e3 Knemmbi 61

2.3 CTpyKTypbl ynpaBneHua

2.3.1 TpwvHUunN ynpasneHusn

MpeobpasoBaTenb YacToOTbl BLINPAMIAET CceTeBOE
nepeMeHHOe HanpsXeHue, Npeobpasya ero B NOCTOAHHOE
Hanps)KeHne, KOTopoe 3aTeM NpeobpasyeTtca B
nepemMeHHbIN TOK C peryimpyemorn amnanTtyaon m
4acToTOMN.

Ha pgBuratenb nogalTca nsMeHsaAwmecs HaI'IpFDKEHI/IE/TOK
N 4acToTa, 6naro,uapﬂ vyemy obecneunBaeTcs nnaBHoe
perynnpoBaHne CKOPOCTU BpaleHUA CTaHOapPTHbIX
Tpex¢a3HbIX asuratenemn nepemMeHHOro Toka U CUHXPOHHbIX
ABuratenen ¢ NOCTOAHHbIM MarHUTaMW.

2.3.2 Pexumbl ynpasneHus

Mpeobpa3oBaTtesib YacTOTbl MOXET PerynnpoBatb nbo
CKOPOCTb, MO0 KPYTALWMIA MOMEHT Bana Asuratend. Tun
ynpaBneHuna onpefenaeTca HaCTPOMKON napameTpa
1-00 Configuration Mode.

Perynmposaume CKOpOCTHN

MpenycmoTpeHo ABa TvMNa perynnpoBaHUsa CKOPOCTY:
. PerynupoBaHme cKopocTu Npu pasoMKHYTOM
KOHTYpe, Koraa He TpebyeTca HUKaKol obpaTHOW
CBA3M OT ABuratens (pexum 6e3 gatumka).

. MNUA-perynuposBaHme CKOPOCTU MPU 3aMKHYTOM
KOHTYpe, Koraa TpebyeTca nogaya Ha BXof
curHana obpaTtHoOl CBA3M NO CKOPOCTU.
MpaBUNbHO ONTUMM3NPOBAHHOE PerynnpoBaHue ¢
obpaTHOI CBA3bIO NO CKOPOCTU obecneunBaeT
6onee BbICOKYIO TOYHOCTb, YEM PErynpoBaHme
cKkopocTn 6e3 obpaTHOW CBA3M.

Bbibop Bxopa Ans curHana obpatHoi ceasm M-
perynaTopa CKOpoCTU OCYLLeCTBAAETCA B NapameTtpe
7-00 Speed PID Feedback Source.

PerynupoBaHne KpyTAllero momeHTa

OyHKUMA perynupoBaHna KpyTALLEro MOMeHTa
UCMONb3yeTCA B NPUMEHEHWAX, FAe KPYTALMA MOMEHT Ha
BbIXOAHOM BaJly fiBUratenia ynpaenAaeT NpyMeHeHneMm 3a
CYeT KOHTPONA HanpsxeHun. PerynvpoBaHue KpyTaALlero
MOMEHTa MOXHO Bbl6paTb B 1-00 Configuration Mode.
HacTtpoiika KpyTAlero MoMeHTa BbIMOJHAETCA
NMocpefCcTBOM HaCTPOMKM aHaNoroBoro unu UurdpoBoro
3aflaHuA, UK 3aaHnA no WwuHe. A ncnonb3oBaHmA
bYHKLMM perynmpoBaHua KpyTALLEero MOMeHTa
pekomeHpyeTcA nNpoBecTy npoueaypy nonHom AAL,
MOCKOJbKY MpaBuiibHble AaHHbIE ABUraTena ypesBblyaiHO
Ba)KHbl AJ19 ONTUMaNbHOW paboThbl.

. 3aMKHYTbIN KOHTYp B pexume VVC'. 3Ta dyHKUMA
NCMONb3yeTcA B NPUNOXKEHNAX C HU3KUM/CPeaHUM
ANHAMMNYeCKUM OTKINOHEHMeM Bana, 1
obecreunBaeT NPeBOCXOAHOE XapaKTepUCTNKM BO
BCexX 4 KBafpaHTax M MpU BCEX CKOPOCTAX
Asuratens. Hannume obpatHon cBA3M Mo
CKOPOCTY ABNAETCA 06A3aTeNIbHbIM.
PekomeHayeTca ncnonb3oBaTh AOMOSIHUTENbHYIO
nnaty MCB102. O6ecneybTe pa3spelueHue
3HKofepa He MmeHee 1024 vmnynbca B MUHYTY
(PPR) n xopoluee 3a3emneHne 3KpPaHNPOBAHHOIO
Kabens sHKodepa, MOCKOSbKY TOUHOCTb 06paTHOW
CBA3U MO CKOPOCTU UMEET Ba)KHOe 3HaueHue.
Otperynupyinte 7-06 Speed PID Lowpass Filter Time
Tak, YToObl NosyyaTb HaWAyULWWA CUrHan
o6paTHOI CBA3M MO CKOPOCTU.

. Pa3oMKHyTbIi KOHTYp B pexume VVC*. 3Ta
byHKLMA ncnonb3yeTca B MeEXaHNYeCcKn
YCTOMYMBBIX NPYMEHEHNAX, HO MeeT

MG06B450
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0630p n3genus VLT® AutomationDrive FC 360

OrpaHMYeHHyo TOUHOCTb. DYHKLUA KpyTALlero
MOMEHTa C Pa3OMKHYTbIM KOHTYpOM paboTaeT B
[BYX HarnpaBneHusax BpaleHus. Kpytawmin
MOMEHT PacCUUTLIBAETCA Ha OCHOBE BHYTPEHHEro
M3MepeHUs TOoKa npeobpasoBaTens YacToThl.

3apaHne CKOPOCT/MOMEHTa

3apaHune ana 3TUX METOAOB PEerynvpoBaHusa MOXET ObiTb
nnbo oTheNbHbIM 3afaHneM, TM6O CYMMON PasinyHbIX
3aflaHuiA, BKNOYas 3aaHNA C OTHOCUTENbHBIM
MaclTabmposaHnem. ObpaboTka 3agaHUin NoapPobHO
onvcbiBaeTca B 2n1asa 2.4 GopmuposaHue 3a0aHUs.
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2.3.3 MNpwuHuun ynpaeneHua FC 360

FC 360 npepctaBnsieT coboi npeobpasoBaTesib YacTOTbl O6LLEro Ha3HauYeHUs, NpeAHa3HAUYEHHbIN ANa NMPUMEHEHWI, 2
TpebyoLWmX perynmpyemori CKopocTu BpalleHus. MprHUMN ynpaBieHna OCHOBaH Ha BEKTOPHOM YMpaB/ieHNM Hanps>keHUnem
(Vch).

0,37-22 kBT
Mpeobpasosateny yactotbl FC 360 MowHocTbio 0,37-22 KBT MOryT ynpaBnaTb aCMHXPOHHbBIMY ABUTATENIAMU U CUHXPOHHBIMM
ABUraTensMm C NOCTOAHHBIMM MarHMTaMmy MOLLHOCTbIO A0 22 KBT.

MpuHUMN n3MepeHns Toka B Npeobpaszosatensax YactoTbl FC 360 0,37-22 KBT coCcTOMT B U3MEPEHUN TOKa Pe3nCTOpOoM B
Leny NOCTOAHHOrO TOKa. 3alMTa OT 3aMblKaHWA Ha 3eMJII0 U KOPOTKOMO 3aMblKaHUA BbIMOJSIHAETCA TEM e Pe3nCTOPOM.

o
Brake resistor NS
(o))
a
[aa]
o
o
R+ R-
Load sharing + 82 81

- —BQ(HT T
L292 l Inrush) 0 %% M M uge
=L

337

L393

—
.
L

RFI switch

]

Load sharing -
88(-)

PucyHok 2.12 Cxema ynpasnenus ana FC 360 0,37-22 kBt

30-75 kBt
Mpeobpasosateny yactotbl FC 360 30-75 KBT MOXeT ynpaBnATb TONbKO aCUHXPOHHLIMU ABUraTENAMU.

MpuHUMN n3mepeHus Toka B Npeobpaszosatenax YactoTbl FC 360 30-75 KBT cocTonT B M3MepeHuMmn Toka B dasax gBuratens.

3awmTa OT 3aMbIKaHMA Ha 3eMJTI0 1 KOPOTKOrO 3aMblkaHusA B npeobpasoBaTensax yactoTtbl FC 360 30-75 KBT BbinonHAeTcA
Tpems npeobpasoBaTenaMun Toka Ha ¢asax gsuratens.

Load sharing + ‘9
89(+) E
| 2
L191 m 2222 =
B 4£ 4}4 -
L292 M L . U9
L393 ase — ‘ . Vo7
J l l Rinr L Inrush . W 98
11 880) ] '
4 L I T Load sharing - B B B
1T 1

P 14-50

——
——

PucyHok 2.13 Cxema ynpasnenunsa ana FC 360 30-75 kBt
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2.3.4 Crpyktypa ynpasneHus B VVC*

P4-19 °
Max. output freq. -~
P 1-00 baia P 1-00 N
Config. mo‘de Motor speed Config. mode +f max. 8
| high limit (H2) } N 0
| High p 3-%% } Motor .
| controller
Ref. | ~— | TN
J/ Ramp -f max.
/TN

Low
—+ P4-12 P 4-19
(5)— Process J Motor speed Max. output freq.

low limit (Hz)

P 7-0* +f max.
N/
P 7-20 Process feedback + Speed Motor
1 source PID controller
P 7-22 Process feedback - 7 N
2 source -f max.
P 7-00 Speed PID

feedback source

PucyHok 2.14 CTpyKTypa ynpaBneHusa B KOHGUrypaumnax ¢ pasoMKHYTbIM U 3aMKHYTbIM KOHTypom VVC*

B koHbUrypaumum, nokasaHHon Ha PucyHok 2.14, pna napametpa 1-01 Motor Control Principle yctaHoBneHo 3HaueHue [1] VWCY,
a ana napametpa 1-00 Configuration Mode — 3HaueHwue [0] Speed open loop (Ck-cme, 6e3 06p. c8). Pe3ynbTupytollee 3agaHue
OT cUcTeMbl GOPMUPOBaHWA 3aflaHNA NMPUHMMAETCA Y NEPERAETCA Yepes CXeMbl OFPaHUYEHNS U3MEHEHNSA CKOPOCTU U
OrPaHNUEHNSA CKOPOCTU U TONIbKO MOC/E 3TOrO UCMOJb3yeTcsa ANs yNpaBieHus ABuratenem. 3aTem BbIXOAHOW CUTHan
CUCTEMBI YPaBIeHNA ABWUraTenem orpaHNuMBaeTCs MakCMManbHbIM YaCTOTHBIM NPEeaesiom.

Ecnu napametp 1-00 Configuration Mode nmeeT 3HaueHue [1] Speed closed loop (Ck-cmeb, 3aMKH.KOHM.), pe3ynbTupyioLlee
3aflaHve nepefaeTcs OT CXEM OrpaHUYEHUs N3MEHeHNA CKOPOCTU U orpaHnyeHus ckopoctu Ha MU-perynatop ckopocTu.
MapameTpbl NMUO-perynupoBaHna CKOPOCTU BXOAAT B rpynny napameTpos 7-0* Speed PID Ctrl (NMU4-peeynam.ckop).
PesynbTupytowee 3agaHue ot MUI-perynatopa cKOpocTu nepepaeTcs Ana ynpasneHus ABUraTesieM C orpaHUYeHmem no
YacToTHOMY nmpegeny.

BbibepuTe [3] Process (lpoyecc) B napametpe 1-00 Configuration Mode, uto6bbl ncnons3osatb MU-perynatop npouecca ans
perynupoBaHus ¢ 06paTHON CBA3bIO, HaNpYMep, CKOPOCTU UNY JaBleHnsa B yrpaBnsemoin cucteme. Mapametpol NMNI-
perynatopa npouecca HaxogsaTca B rpynnax napameTtpos 7-2* Process Ctrl (OC d/ynpaen. npou) n 7-3* Process PID Ctrl.

(Ynp.[ng-pez.npouy.).
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2.3.5 BHyTpeHHee perynvMpoBaHue ToKa B
pexume VVC*

OcobeHHOCTbIO Npeobpa3oBaTenia YacToTbl ABNAETCA
BCTPOEHHbIN PErynatop npefenbHoro Toka, KoTopbin
BK/IOYAETCA, Korga TOK ABuraTensa u, cnefosaTesibHo,
KPYTALMIA MOMEHT OKa3blBalOTCA Bbille NpeaenbHbIX
MOMEHTOB, YCTaHOBJMIEHHbIX B NapameTpax 4-16 Torque Limit
Motor Mode, 4-17 Torque Limit Generator Mode n

4-18 Current Limit.

Korpga npeobpasoBaTenb 4acToTbl 4OCTUrAET Npeaena rno
TOKY B ABMraTe/lbHOM WU pereHepaTrBHOM peXxrnme, OH
CTPEMUTCA CHU3UTb TOK HMXKe YCTaHOBJMIEHHbIX Npeaenos
ONA MOMEHTa Kak MOXHO CKOpee, HaCKO/bKO 3TO
BO3MOXHO 6€3 noTepu ynpasieHnsa 3NeKTPOoABUraTeNem.

2.3.6 MecTtHoe (Hand On) n
anctaHuuoHHoe (Auto On)
ynpaBfieHume

MpeobpasoBaTesib YacTOTbl YNPABASAETCA BPYUHYIO C
naHenun mectHoro ynpasnenua (LCP) unu guctaHuMoHHO
yepes aHanorosble/undpoBble BXOAbI UM MO
nocnefoBaTeNbHOM LWWHE.

Mpeobpa3oBaTesib YacTOTbl 3aMyCKAeTCs U
OCTaHaBNIMBaeTCA ¢ nomolblo KHonok [Hand On] (PyuHoi
nyck) un [Off/Reset] (Bbikn./Cbpoc) Ha LCP. Heobxoanma
HacTporKa napameTpoB:

. 0-40 [Hand on] Key on LCP.
. 0-44 [Off/Reset] Key on LCP.
. 0-42 [Auto on] Key on LCP.

Ecnn gna KnemMmbl 3anporpaMmMmpoBaHa BO3MOXHOCTb
cbpoca, cbpoc aBapUiiHbIX CUrHANOB BbIMOJIHAETCA
nocpencTtBoM Haxkatua kHormku [Off/Reset] (Bbikn./Copoc)
UKW Yepes OUCKPEeTHble BXOAb.

— —

—
Off
Reset

PucyHok 2.15 KHonku ynpasneHuna LCP

130BB893.10

MecTHOe 3apaHne NepeBOAUT PEXUM KOHOUIyprpoBaHus
Ha Pa3OMKHYTbI/i KOHTYpP, HE3aBUCUMO OT 3HaueHMs
napametpa 1-00 Configuration Mode (Pexxum
KOH@hu2ypupo8aHus).

MecTHoe 3apgaHune COXpPaHAETCA NpPU BbIKNKOYEHUN.
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24 OopmupoBaHMe 3aaaHnA

MecTtHoe 3apaHne
MecTtHoe 3aaHue akTMBHO, KorAa npeobpa3oBaTesib YacTOTbl PaboOTaeT B PEXMME PYYHOTrO YrpaBfieHWA Nocie HaxaTtua
kHonku [Hand On] (PyuHol nyck). [1nAa HacTPONKM 3aAaHnA UCNoMb3yloTcA KHonku [A1/[Y] n [</[>].

JuncTtaHuMoHHOe 3afaHmne
Cuctema GopMMpPOBaHMA 3aAaHUA 4S8 BblUMCIEHNSA QUCTAHLMOHHOMO 3afjaHuA nokasaHa Ha PucyHok 2.16.

[ 1 o
<
\ | 5
[a)]
I 3
5 o
o | No function R — «m
‘ £
2% | Analog ref. —_—
lo 3
o
| Z | Pulseref.
&
| & | Local busref. —
| | DigiPot -
o 7P 37—147 -
| Preset relative ref. ! @
. \
-~ - P 3-00 P 1-00
_©O - Ref./feedback range Configuration mode
o (1) | |
|
\ \ @ P 5-1x(19)/P 5-1x(20) : |
| | ®) | I Speed
lo @ | (4) Freeze ref./Freeze output I : open/closed loop
| & g | | ! | Scale to
o 8 (5) | -max ref./ I [ |Hz ]
| | P 5-1x(28)/P 5-1x(29) | +max ref. | |
| _©® Input command: | \100% | |
L - (7) Catch up/ slow down | | |
- u | /100%\ | I
‘ | 100% ‘ | Torque P16-01
Y I J Remote
P304 " Relative Catch up/ | Scale to ref.
(0) x| XX slow == T |Nm
D /100 down .
| max ref.
| 1 ) 0 P32 %
| No function D1 Catchup Slowdown
| P s-1x(15) value . Process
- Analog ref. —_— Preset'1’ 7 .A: N o
| Y] External '0' min ref. | |Scaleto | |
n £ | Pulseref — process
| oy 3 +100% unit
2
| o g | Local bus ref. — greeze ref|
[
o« ‘ DigiPot _ increase/
| decrease
. ref.
|
P 5-1x(21)/P 5-1x(22)
‘* - Speed up/ speed down
No function R —
\
\ Analog ref. — P16-02
9 | ¢ 200% Ref.in %
‘ e 35 Pulse ref. — 3
a2 PR
| o - | Local bus ref. —_— £200%
[
‘ = | Digiot 5
.
- 1
| | No function R
‘ o Analog ref. —_—
| ¢
~ 35 Pulse ref. E—
12 g
&= | Local bus ref. —
9]
‘ o« ‘ DigiPot —
.

PucyHokK 2.16 iInctaHynoHHoe 3afaHne
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[OuncTtaHUuMOHHOE 3afaHne paccunTbiBaeTCca OoAuH pas anAa P 3-00 Reference Range= [0] Min-Max

KaXXoro MHTepBasia CKaHUpPOBaHMA 1 U3HAYaNbHO

cofiepXuUT ABa BXOAALWMNX CUTHana 3agaHus.

1. X (BHelwHee 3agaHune): cymma (cm. nap.

3-04 Reference Function) po 4eTblpex BblOpaHHbIX
BHELLHMX 3afjaHuii, BKIoYasa nobble KombuHaLmm P3-03
(onpepensemble ycTaHOBKOW nap. 3-15 Reference 1
Source, 3-16 Reference 2 Source v 3-17 Reference 3
Source) 13 GUKCMPOBaHHBIX MPeayCTaHOBNEHHbIX
3apaHuni (nap. 3-10 Preset Reference), nepemeHHbIX
aHanoroBbiX 3aflaHuU, NEPEMEHHBIX ANCKPETHBIX

Resulting reference

130BA184.10

Forward

P 3-02

UMMYJNbCHBIX 3aflaHUn Ha UMGPOBBIX BXOAAX U
Pa3fIMyHbIX 3adaHniA, NOCTYNaoWMX No Sum of all
nocnegoBaTeNibHOW LWWNHE, N3MEPEHHDbIX B -P 3-02 references
COOTBETCTBYIOLNX eANHNLAX YNpaBneHua
npeobpasoatenem yactotbl ([[u], [06/muH], [H-m] Reverse
nT. o). -P3-03

2. Y (oTHOoCuTenbHOe 3afaHune): Cymma OJHOro
bUKcMpoBaHHOro NpeaycTaHOBNEHHOrO 3ajaHusA PucyHok 2.17 CymmMa Bcex aKTUBHbIX 3aflaHWiA, Koraa ans
(nap. 3-14 Preset Relative Reference) n ogHoro AnanasoHa 3afjlaHuA YCTaHOBNEHO 3HaueHue «0»
nepemMeHHOro aHanoroBoro 3afaHusa (nap.
3-18 Relative Scaling Reference Resource) B [%)].

[lBa TMNa 3ajaHnA Ha BXxoAe CyMMMPYIOTCA MO crefytoLlei P 3-00 Reference Range =[1]-Max-Max
dopmyne: uctaHuymoHHoe 3apaHne =X+X*Y/100%. Ecnn Resulting reference
OTHOCKTENbHOe 33aflaHne He UCMOoNb3yeTcs, Heo6XoaMMOo A
yCTaHOBUTb AnA napametpa 3-18 Relative Scaling Reference
Resource 3Hauenue [0] No function (He ucnonesyemcs), a
ons napameTpa 3-14 Preset Relative Reference — 3HaueHue
0 %. Obe dpyHKUMN — ysBenudeHue/ymeHbweHue 3a0aHua 1
¢ukcayua 3a0aHUA — MOTYT aKTUBU3MPOBATbCA C -
nomMoLlbio LMdpOoBbIX BXOLOB NpeobpasoBaTens YacToThbl. Sum of all
OnucaHve GyHKUUIA 1 NapameTpoB MOXKHO HalTW B references
Pykosodcmae no npozpammuposaruio VLT®
AutomationDrive FC 360.

MacwTtabupoBaHne aHanoOroBbIX 3aAaHUn ONUCbIBAETCS
rpynnamu napametpos 6-1* Analog Input 53 (AHanozoseit
8x00 53) n 6-2* Analog Input 54 (AHanozoseili 8x00 54), a
MacwTabmpoBaHMe UMMYNbCHbIX 3aJaHUN Ha LUdPOBbIX

BXoZax — Fpynnou napameTpoB 5-5* Pulse Input
(UMnysnbcHbiii 6x00). Ona napametpa 3-02 MuH. 3a0aHue Henb3A YCTaHOBUTb

130BA185.10

P 3-03

-P 3-03

PucyHok 2.18 Cymma Bcex aKTMBHbIX 3afjaHuii, Korga ana

AWanasoHa 3ajaHnA YCTAaHOBJIEHO 3HaYeHune «1».

Mpenenbl 1 AManasoHbl 3afaHNii yCTaHaBAMBAIOTCA B 3HaueHne meHble, Yem 0, ecnn Ana 1-00 Pexum
rpynne napameTpos 3-0* Reference Limits (Ipedens KOH@u2ypupo8aHusa He ycTaHOBNEHO 3HaueHue [3] Process
300aHUS) (lMpouecc). B aTom cnyyae 3aBUCUMOCTb MexXay

pe3ynbTupyloWmm 3agaHuem (nocne drkcaumm) U cymmon

BCEX 3afaHN MMeeT BUA, NOKa3aHHbIN Ha PucyHok 2.19.
2.4.1 MNpepgenbl 3agaHnA A A Y

MapameTpbl 3-00 [JuanasoH 3adarus, 3-02 MuH. 3a0aHue v
3-03 MakcumasnbHoe 3a0dHue COBMECTHO onpeaensaioT
JONYyCTMMbIV Arana3oH CyMMbl BCeX 3afaHuin. 3Ta cymMma
3alaHni NpU HeobXoAMMOCTU PUKCUPYETCA. 3aBUCMOCTb
MeXay pe3ynbTUpYoLWMM 3aaHuem (nocne ¢ukcaymm) un
CYMMOW BCeX 3afjaHWin NOoKa3aHa Ha PucyHok 2.17 v
PucyHok 2.18.
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2.4.3 MacwTaburpoBaHue 3aaaHni 1
curHanos OC Ha aHanorosom u
MUMMNYNbCHOM BXOJax

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

Resulting reference

130BA186.11

3apaHua 1 curHansl 06paTHON CBA3M MacwTabumpyioTca ¢
aHanoroBbix 1 LMppPOBbIX BXOLOB OAUHAKOBO.

P3-03 EQVHCTBEHHBIM pa3nuumem ABNSETCA TO, YTO 3aaHusA Bbllle
WM HUXKe 3aaHHbIX MUHMMAJIbHBIX Y1 MAaKCUMaNbHbIX
«KOHEYHbIX ToueK» (P1 1 P2 Ha PucyHok 2.20) dukcupytotcs,
a curHan obpaTHOW CBA3Y BbILIE WIIM HUXKE STUX TOUEK He

Sum of all dukcupyertca.
references

P 3-02

Resource output
[Hz]

130BD431.10

PucyHok 2.19 Cymma Bcex 3apjaHuii, Korga MUMHUManbHoe

3aflaHne YCTaHOBJMIEHO KaK oTpuuaTeNbHOe 3HayeHne High reference/
feedback value 50 —— P2

2.4.2 MacwtabrpoBaHue npeaBapuUTesibHO
YCTaHOBJIEHHbIX 3aflaHU 1 3a0aHUN
OnA WWHbI
Low reference/ P1
MpepBapuTenbHO ycTaHaBAMBaeMble 3ajaHusA feedback value , Resource input
MacwTabupyioTca No cneaylowmm npasunam: _ } } }

. Korpa ana napametpa 3-00 Reference Range / 8 w0V
ycTaHoBfIeHO 3HaueHune [0] Min-Max (MuH.—Makc.),
3apaHne npun 0 % pasHo O [ed. n3m.], rae moxet
ncrnonb3oBaTbcA Nobaa egmHULA n3mepeHusa (06/
MWH, M/c, 6ap u T. n.). 3agaHne 100 % paBHO
MaKCMMasibHOM abCONIOTHOW BeNnumnHe
(3-03 Maximum Reference), MUHVMabHO

abconioTHoM BennumnHe (3-02 MuH. 3a0aHue).

Terminal X
high
PucyHok 2.20 MnHnmanbHaa n MakcumanbHas KOHEYHble

TOYKN

. Korpa ana napametpa 3-00 Reference Range
ycTaHoBfeHo 3HaueHue [1] -Max—+Max (-Makc.—
+Makc.), 3agaHne npu 0 % pasHo 0 [eg. usm.], a
3apaHue npu 100 % paBHO MaKCMManbHOMY
3afjaHuIo.

3apaHue no WuHe MacwTabupyeTca No cneayoWwnm
npasunam:

. Korpa ansa napametpa 3-00 Reference Range
ycTaHoBMeHO 3HaueHue [0] Min-Max (Mux.-Makc.),
3agaHue npu 0 % paBHO MWHMMaNbHOMY
3afaHuio, a npu 100 % — MakcMmanbHOMy
3ajaHuIo.

. Korpa ana napametpa 3-00 Reference Range
ycTaHoOBNeHO 3HaueHue [1] -Max—+Max (-Makc.—
+Makc.), 3apaHue npu -100% paBHO
MaKCMMasibHOMY 3aflaH/I0 CO 3HAKOM MUHYC, a
3afaHune npu 100 % paBHO MaKcMManbHOMY
3afaHuio.
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KoHeuHble Toukn P1 u P2 onpepenstotca B Tabnuya 2.3, B 3aBUCMOCTU OT TOFO, KaKoW BXOZ, UCMOMb3yeTcs.

Bxop

AHanorosbin

AHanorosbin 53

AHanorosbin

AHanoroBbin 54

MmnynbcHbIn

AmnynbcHbIN BXOA,

53 (peXkum TOKa) 54 (pexxnm TOKa) Bxop 29
(pexum (pexum
Hanpsa)XeHus) Hanps»xeHns)
P1 = (MuHnmanbHoe BXxofHOe 3HauyeHre, MUHMMabHOe 3HayeHue 3afaHnA)
MwvHUManbHoe 3HauyeHne 6-14 Knemma 6-14 Knemma 53, |6-24 Knemma 6-24 Knemma 54, |5-52 Knemma 5-57 Knemma 33,
3aaHuA 53, Hu3koe Hu3skoe 3a0./06p. |54, Huskoe Hu3koe 3a0./06p. |29, MuH. MUH. 3a0aHue/o0p.
3a0./06p. c8A3b | c8A3b 3a0./06p. cea3b | c8A3b 3a0aHue/obp.
c8A3b
MuHManbHoe BXoaHoe 6-10 Knemma 6-12 Knemma 53, |6-20 Knemma 6-22 Knemma 54, |5-50 Knemma 5-55 Knemma 33,
3HaueHune 53, Huskoe maneiti mok [MA] | 54, Huskoe maneiti mok [MA] | 29, MuH. MUH. yacmoma [l'u]
HanpsxeHue HanpsixeHue yacmoma [u]
(B] [B]
P2 = (MakcmanbHoe BXOAHOE 3HaueHue, MaKCMMallbHOEe 3HaYeHne 3afaHns)
MaKcumanbHoe 3HauyeHune 6-15 Knemma 6-15 Knemma 53, |6-25 Knemma 6-25 Knemma 54, |5-53 Knemma 5-58 Knemma 33,
3aaHuA 53, sbicokoe 8blcokoe 3a0./ 54, svicokoe 8bicokoe 3a0./ 29, makc. Makc. 3a0aHue/o6p.
3a0./06p. ceA3b | 06p. ceA3b 3a0./06p. cea3b | 06p. c8A3b 3a0aHue/o6p.
c8A3b
MakcumanbHoe BxogHoe 6-11 Knemma 6-13 Knemma 53, |6-21 Knemma 6-23 Knemma 54, |5-51 Knemma 5-56 Knemma 33,
3HaueHune 53, gbicokoe 6onbwoli Mok 54, sbicokoe 6os1bWOL MOK 29, Makc. Makc. yacmoma [l'u]
HanpsaxeHue [mA] HanpsaxeHue[B] [[MA] yacmoma [l'u]
(B]

Tabnuua 2.3 KoHeuHble Toukn P1 u P2

MG06B450
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2.4.4 30Ha HEYYBCTBUTENIbHOCTU OKOJO
Hyns

B HekoTOpbIx cnyyasx 3agaHue (a n3pegka M cuUrHan
obpaTHoOI CBA3M) AOMKHO MMETb 30HY HEUYBCTBUTENBHOCTU
OKOJI0 HyNeBOI TOUKM (UTOObI 06eCneunTb OCTaHOB
MalUVHbI, KOrga 3afaHne HaxoAWuTCA OKOMO Hyrs).

YTo6bl BBECTU B AEACTBME 30HY HEUYBCTBUTENBHOCTU 1

yCTaHOBUTb ee pasmep, HeobxoamMo caenaTb

cnepyiolyee:

. YcTaHOBUTE 3HaUYeHMe MO0 MUHUMASIBHOTO

(cooTBeTCTBYIOWNMI NAapaMeTp cMm. B Tabnuya 2.3),
60 MaKCUManbHOro 3aAaHnA pasHbiM 0.
Apyrnmu cnosamu, P1 nnmn P2 gomkHbl
HaxoamTbcA Ha ocn X B PucyHok 2.21.

. Mpu 3ToM 06e TouKK, onpegensiowme Kpusyio
MacWTabnpoBaHWs, HAXOAATCA B OAHOM
KBagpaHTe.

Pa3mep 30HbI HeUyBCTBUTENIbHOCTW onpeaenaeTca nnbo
Toukow P1, nnbo Toukol P2, Kak noka3aHo Ha PucyHok 2.21.

Resource output =

Quadrant 2 [Hz] o “No unit” Quadrant 1 S

<

2

/ =]

™M

Hi?h reference/feedback 50 7/ P2 -
value forward

| Resource input
f [mA]
16 20
Terminal X high

Low reference/feedback 0
value

50— reverse

Quadrant 3 Quadrant 4
PucyHoK 2.21 Pa3mep 30Hbl HEUYBCTBUTENIbHOCTYU
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Cnytla|7| 1. MonoxutenbHoe 3afiaHNe C 30HON HeYyBCTBUTEJIbHOCTH, I.Wl¢pOBOI7I BXOJ ANA 3anycka pesepca, 4acTb |

Ha PucyHok 2.22 nokasaHo, Kak GUKCMpyeTca BXoA 3afaHnsA ¢ npegenamu, nexalyiMn BHYTPY MHTepBasa oT MUHUMYMA 1O
MaKCMMyma.

General Motor

parameters:
Motor speed direction:Both directions

General Reference
parameters:
Reference Range: Min - Max

Limited to: -200%- +200%

130BD454.10

Minimum Reference: 0 Hz (0,0%) (40 Hz- +40Hz) Motor speed Low limit: 0 Hz
Maximum Reference: 20 Hz (100,0%) Motor speed high limit: 8 Hz
Analog input 53 ]
Low reference 0 Hz H@_.EXL reference L Refergnce Limited to:
High reference 20 Hz Range: algorithm 0%- +100%
Ext. Ref Low voltage 1V 0.0% (0 Hz) (0 Hz- +20 Hz)
Xt heference High voltage 10V 100.0% (20 Hz)
Absolute I
OHz 1V Ext. source 1
20 Hz 10V : Reference 4
Range: R .
] ange:
0.0% (0 Hz) Reference is scaled % (0 H
100.0% (20 Hz) according to min 0.0% 50 2)
max reference giving a 100.0% (20 Hz)
speed.l!!
Dead band
Hz
20
I Scaleto Hz
speed ~ 20
\Y
1 10
\
1 10
Speed
setpoint
Range: -20
Digital input 19 -20 Hz
Digital input L .| Low Noreversing +20 Hz
High Reversing
Limits Speed Setpoint
according to min max speed.!!!
Motor PID
Range:
N\{ Motor
control [ ]-8Hz — Motor
+8 Hz

PVICyHOK 2.22 QuKcauua BxoAa 3aaHuA ¢ npeaenamu, nexalwMmm BHYTpU NHTEpBasaa oT oT MUHUMyMa A0 MaKCMMyMa.

MG06B450 Danfoss A/S © 09/2014 Bce npaBa 3aLMLLeHbl. 31



Danfits

0630p n3genus VLT® AutomationDrive FC 360

Cnyuaii 2. MonoxuntenbHoe 3agaHne ¢ 30HON HEeUYYBCTBUTENIbHOCTU, LMPPOBOI BXOA ANA 3anycka pesepca, YacThb I

Ha PucyHok 2.23 nokasaHo, Kak BXof 3aflaHuA C npefenamu, HaxodAawmMMnca BHe NpeaenoB OT -MakCMMyMa 0 +MaKCMMyMa,
buKcMpyeT Ha BXOAax HUKHUIA 1 BEPXHUIA Npeaenbl neped nprbasneHreM K BHEWHEMY 3aflaHNI0, @ TakKe KaK BHellHee
3aflaHve GpUKCHpyeTca anropuTMOM 3afjaHnA K AManasoHy OT -MakcMmyMa Ao +MakcimyMma.

General Motor
parameters:
Motor speed direction: Both directions

General Reference
parameters:
Reference Range: -Max - Max

Limited to: -200%- +200%

130BD433.10

Minimum Reference: Don't care (40 Hz- +40 Hz) Motor speed Low limit: 0 Hz
Maximum Reference: 20 Hz (100.0%) Motor speed high limit: 10 Hz
Analog input 53 3
Low reference 0 Hz 4.@_, Ext. reference | .| Reference Limited to:
High reference 20 Hz Range: algorithm -100%- +100%
Ext. Reference Low voltage 1V 0.0% (0 Hz) (-20 Hz- +20 Hz)
High voltage 10V 150.0% (30 Hz)
Absolute 1N
OHz1V
Ext. source 1
30Hz 10V Reference /
Range: R .
0.0% (0 Hz) Reference is scaled ange:
150.0% (30 Hz) according to 0.0% (0 Hz)
max reference giving a 100.0% (20 Hz)
speed.!!!
Dead band
30Hz
I* Scaleto
speed ~| 20Hz
\%
1 10
\Y
1 10
Speed
setpoint
Range: 20 Hz
Digital input 19 -20 Hz
Digital input I | Low No reversing +20 Hz
High Reversing
Limits Speed Setpoint
according to min max speed.!!!
Motor PID
Range:
Moo LS Motor
+8 Hz

PucyHok 2.23 ®ukcauma Bxofa 3aflaHuA € nNpeaenamu, nexalmmmn BHYTPU MHTEpBana oT -MakcMmyma 1o +Makcumyma.
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2.5 MWNA-perynatop

2.5.1 TINA-perynaTop cKopocCTn

1-01 MpuHyun ynpaeneHus 0suzamenem

1-00 Pexxum KoHpuzypuposaHus T e

[0] Speed open loop (CK-CTb, Pa30OMKH. KOHT) [He akTtuBeH" He akTnBeH
[1] Speed closed loop (CK-CTb, 3aMKH.KOHT.) Otcytcrayet? AKTWBEH
[2] Torque (KpyTAwmii MOMEHT) OrcyTcTByeT He akTuseH
[3] Process (Mpouecc) He akTuBeH He akTmBeH

Ta6nuua 2.4 KoHdurypaumu perynmpoBaHus, akTUBHOE PerynnmpoBaHue ckopocTu

1) He akmugeH o3Ha4aem, ymo 3mom KOHermellj pexum npeaycmompeH, HO 8 5MOM pexume pecysiamop CcKopocmu He 6eﬂcmsyem.

2) Omcymcmeayem o3Ha4yaem, 4Ymo 3mom KOHKpemHbili pexum He npedycMompeH 8oobuje.

PerynMpOBaHme CKOPOCTHN ocyLlecTBAeTCcA C NOMOoLblo Cieayrwmnx napameTpos:

MNapameTp

OnucaHue GyHKUUM

7-00 Wicm.cueH.OC [T g-pea.ckop.

BbibepuTe, ¢ Kakoro Bxoaa AomkeH nonyyatb MUM-perynaTop cKOpoCTV CBOW CUrHan
obpaTHoOW CBA3WN.

7-02 Speed PID Proportional Gain

Yem Bbllle 3TO 3HauyeHwue, Tem 6bICTpee APOnNCXoAnT perynnpoBaHue. OpHako cnuwwKom
60nblUoe 3HayeHne CNocobHO npuBecTn K aBTOKONEGaHUAM.

7-03 [MocmosaHH.uHmezp-a [N[]-pe2ynam.ckop.

Wckniovaet CTaTU4YeCKyto 0LLII/I6Ky CKOPOCTW. YeM HuKe 3HaueHune, Tem 6bICTpee peakuyuA.
OfHako CIMWIKOM Manoe 3HayeHne CnocobHO npueectn K aBToKONEe6aHnAM.

7-04 MocmosaHH.ouge-a MA[-peaynam. ckop.

O6ecneuviBaeTt KO3GOULMEHT YCHNEHUA, NPOMOPLMOHANbHBIA CKOPOCTM U3MEHEHUs CUrHana
06paTHOI CBA3W. YCTAaHOBKA 3TOro napameTpa Ha 0 oTknovaeT anddepeHumpyiouiee 38eHO.

7-05 lMp.ycun.e yenu ougpp-a V[-pea.ckop

B cnyuyae 6bICTPbIX M3MEHEHWI 3afiaHnsA WU CUrHana obpaTHOW CBA3W B JaHHOM
NPUMEHEHUN, YTO MPUBOAUT K PE3KOMY U3MEHEHMIO PaccoriacoBaHus, AefCTBrE
anddepeHUMpyIOLLEro 3BeHa MOXET CTaTb Npeobnafaowmm. 3To 06bACHAETCA TeM, UTO
anddepeHUMpytoLLee 3BEHO pearnpyeT Ha M3MEHEHUA paccornacoBaHusa. Yem GbicTpee
M3MeHAeTCA paccornacoBaHue, Tem 6onblie byaet Ko3GPULMEHT ycuneHma
anddepeHumpytoulero 3seHa. CnefoBaTenbHO, MOXHO OrPaHNUUTb KO3GOULMEHT ycuneHns
anddepeHLMpyioLLero 3BeHa Takum 06pasom, YTobbl NONTYyUnTb BO3MOXKHOCTb YCTaHOBKM
npremnemoin NoCTOSHHON BpemeHn auddepeHLMpoBaHNA ANns MeAneHHbIX M3MEHEHUI 1
Hapnexallee ee 3HaueHvie AnA GbICTPbIX U3MEHEHWIA.

7-06 lMocm.sp.¢punem.Hux.yacm.l1[J-pea.ckop.

OuNbTP HWKHMX YaCTOT, KOTOPbI MOAABNAET aBTOKONEOaHNA CUrHana obpaTHON CBA3U U
yNyuLlwaeT XapaKTepUCTUKN B yCTaHOBMBLUEMCA pexinme. OfHaKko cimwkom 6onbluoe Bpema
dunbTpa yxyplwaet auHamuyeckme ceolctea MUI-perynatopa ckopocTu.

MpakTnyeckne 3HaueHna napameTpa 7-06 Speed PID Lowpass Filter Time, B3ATble U3 uncna
UMNYNbcoB Ha obopoT (PPR) oT sHKoaepa:

PPR sHKopepa 7-06 Mocm.ep.cpunom.Hux.4yacm.lMNg-
pea.cKkop.

512 10 mc

1024 5 mc

2048 2 mc

4096 1 mc

Tabnuua 2.5 MapameTpbl perynnpoBaHna CKOpPocTu

MG06B450
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MNpumep nporpammmpoBaHUA perynatTopa CKOpocTu

B sTom npumepe MNO-perynatop cKopocTn NCNOb3yeTca
OnA nogaepXaHua NOCTOAHHOW CKOPOCTN ABUraTens BHe
3aBNCMMOCTM OT U3MEHAIOLWENCA Harpy3Kn Ha ABUraTenb.

Tpebyemasn CKOPOCTb ABUraTens ycTaHaBIMBaeTCA C
NOMOLLbIO NMOTEHLMOMETPA, NOAKNIOUYEHHOrO K Knemme 53.
Ounana3oH ckopoctun coctasnsaet 0-1500 06/MuVH, UTO
CcooTBeTCTBYeT HanpsaxeHuto 0-10 B Ha noTeHumomeTpe.
MycK 1 oCTaHOB OCYLLECTBAAIOTCA BbIK/OUaTenem,
npucoeanHeHHbIM K Knemme 18. NMU-perynatop ckopoctu
KOHTPONMpPYET TeKyLllee uncio obopoToB ABuratens
NOMOLLbI0 MHKPEMEHTHOrO 3HKoAepa, pacCUMTaHHOro Ha 24
B (HTL), KoTopblin BbipabaTbiBaeT CUrHan o6paTHON CBA3N.
[laTunk obpaTHON CBA3M NpefacTaBAseT cobo sHKoaep
(1024 umnynbca Ha 060POT), NOAKMIUEHHBIN K Knemmam 32
1 33. [InanasoH 4acToT UMMNYSIbCHOrO CUrHana, NoAaBaemMbIxX
Ha Knemmbl 32 n 33, coctaBnset 4-32 kly,

L1
L2

L3
N
PE

130BD372.10

i

1]
B = |
91 92 93 95
S 27 D—J
L1 L2 L3 PE
18 o~
50 o~
53 o+
455 o
U VvV W PE 4+ 20
32
S 33
96 97 98 99
9 o o o e
| YARYARY
M 24 Vdc
3 ¢S v —

PucyHoK 2.24 lMporpammupoBaHune perynatopa CKopoctn
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[inA nporpamMmMupoBaHnA perynaTopa CKOpPOCTU BbIMOJIHWATE Laru, onucaHHble B Tabauya 2.6 (cM. onrcaHne HacTPOeK B

Pykosodcmee no npozpammuposaHuio).

B Tabnuya 2.6 npegnonaraeTcs, YTo OCTajibHble NapameTpbl 1 BbIK/IIOUATENN OCTAlOTCA B MOJIOXKEHUW, 3ajaBaeMOM MO

YyMOMYaHuio.

DyHKUMA

Homep napametpa

Hactponka

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

YcTaHoBWTEe NapameTpbl ABUraTensa B COOTBETCTBUN C
AaHHbIMW NAacnopTHOM TabNUuKm.

1-2* Motor Data (JaHHble
nBuratens)

Kak YKa3aHoO Ha nacnopTHom Tabnmuke
AsuraTtensa.

BbinonHuTe aBTOMaTMyeckylo agantauyunio asuratens (AAL).

1-29 Automatic Motor
Adaption (AMA)

[1] Enable complete AMA (Bkntou. nonHon AAL)

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

HaxmuTe [Hand On] (PyuHoii nyck). NposepbTe, paboTtaeT
NN ABUraTenb, K 3ameTbTe, B KAKOM HarpaBiieHUN OH
BpaluaeTca (fanee 370 HanpaB/eHve ByfeT cuMTaTbCA
«MONIOKUTENbHBIMY).

YcTaHOBUTE MONOXKUTENbHOE 3afaHue.

3) y6e,q|/|Ter, 4YTO npepenbl npe06pa3OBaTenﬂ 4acCToTbl YCTaHOBJ/1€HbI Ha 6e30MacHble 3HaueHus.

YcTaHoBUTE JoMyCTMble Npefenbl AnA 3aaHui.

3-02 Minimum Reference

0

3-03 Maximum Reference

50

MNpoBepbTe, HAXO[AATCA NN HACTPONKN BPEMEHUN U3MEHEHUA
CKOPOCTU B Npefenax BO3MOXHOCTeN npeo6pa303aTenﬂ

3-41 Ramp 1 Ramp Up
Time

YCTaHOBKa Mo ymon4vaHuio

4acToTbl N AONYCTUMbI N pa6ow|e XapakTepucTtnku ana
AAHHOIo NpMMeHeHnA.

3-42 Ramp 1 Ramp Down

YCTaHOBKa Mo ymon4vaHuio

YctaHoBuTe Aonyctumble npefenbl AnAa CKOpPoCTn N 4acToTbl
AsuraTtensa.

Frequency

Time

4-12 Motor Speed Low 0y
Limit [Hz]

4-14 Motor Speed High 50 Iy
Limit [Hz]

4-19 Max Output 60 Ny

4) BbinonHWTe KOHGUrypupoBaHue perynatopa CKopocT 1 B

blbeprTe NPUHLUMN YNPaBNeHNUa ABUraTeNem:

AKTVBU3aLMA perynatopa cKopocTu

1-00 Configuration Mode

[1] Speed closed loop (CK-CTb, 3aMKH.KOHT.)

Bbl60p npuHUWNa ynpaBneHna ABuratenem

1-01 Motor Control
Principle

[1] vt

5) BbinonHute KOHGUrypupoBaHue U mMacliTabupoBaHue 3afaHna AJif perynatopa CKOpOCTy:

BbibepuTte aHanoroBbiii BXog 53 B KauecTBe MCTOYHVKA
3afaHus.

3-15 Reference 1 Source

He TpebyeTca (no ymonuaHuio).

MacwrtabupyiiTe aHanorosbiin Bxog 53 Ha AuanasoH ot 0
06/muH (0 B) go 50 o6/muH (10 B)

6-1* Analog Input 1
(AHanoroBbin Bxog 1)

He Tpebyetca (no ymonuaHuio).

perynMpoBaHnsa CKOpPOCTU:

6) BoinonHute KOHGUrypmpoBaHue curHana sHkopepa HTL 24 B B kKauecTBe obpaTHOI CBA3W ANA yrnpaBneHus ABuratenem v

YcTaHOBUTE B KauyecTBe BXOAOB HKoAepa LppoBble BXOAbI
32 n 33.

5-14 Terminal 32 Digital
Input

[82] Encoder input B (Bxoz B sHkogepa)

5-15 Terminal 33 Digital
Input

[83] Encoder input A (Bxop A aHKozepa)

B KauecTBe MCTOYHMKA curHana obpatHoi cesasu MUO-
perynatopa cKkopocTu Bbibepute Knemmy 32/33.

7-00 Speed PID Feedback
Source

[1] 24 V Encoder (3HKopep 24 B)

7) Hactponte napametpbl MU[-perynatopa ckopoctu.

Bocnonb3yitecb ykazaHMAMMN NO HacTpownke (nmpwm
Heo6X0AVMOCTM) WM NPOW3BEeANTE HACTPOWKY BPYUHYIO.

7-0* Speed PID Ctrl.
(MNA-perynar. ckop.)

8) 3aBepLueHue:

CoxpaHuTe yCTaHOBNEHHbIE 3HAYEHNA MapPaMeTpoB B
namaTtn nadenu LCP.

0-50 KonuposaHue c LCP

[1] All to LCP (Bce B LCP)

Ta6bnuua 2.6 Mopagok nporpammupoBaHus MU-perynaTopa ckopoctu

MG06B450
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2.5.2 TINJ-perynatop npouecca

MO-perynatop npouecca MOXeT UCMOJb30BaTbCA AN1A PEryNMpPOBaHUA NapamMeTpoB MPUMEHEHNs, KOTOpble MOTyT
M3MepPATHCA AAaTUMKOM (Hanprmep, JaTYMKOM [aBheHus, TeMMnepaTypbl, PacXxofa) M KOPPEKTUPOBATHCA MOLAKIOUYEHHbBIM
ZBuratesieM NocpeAcTBOM HACcOCa, BEHTUATOPA UM APYIUX NMOAKIIIOYEHHbIX YCTPOWCTB.

B Tabnuya 2.7 nokasaHbl KOHOMUrypaLym perynmpoBaHns, B KOTOPbIX BOSMOXHO perynupoBaHue npouecca. Obnactu
LeNCTBUA perynaTopa CKOPOCTU yKasaHbl B 21asad 2.3 Cmpykmypel ynpassieHus.

1-00 Configuration Mode 1-01 Motor Control Principle
u/f vvCt
[3] Process (Mpouecc) OrtcyTtcTBYyeT Mpouecc

Ta6nuua 2.7 KoHdurypauua ynpasneHus

YBEJOMJIEHU

I'Illlﬂ-perynmop npouecca MmoxeTt paﬁOTaTb npn 3Ha4YeHNAX NapameTpoB, YCTAHOBJIEHHbIX MO YMO/YaHWIO; TéM He MeHee,
peKkomeHAayeTcA NpoBecT ONTUMN3aUNio XapaKTepUCTUK ynpaBieHUA CNCTEMO.

Process PID

130BA178.10

P 7-38
Feed forward 100%

Ref. + 7 0% N
Handling | o4 [unit] % b 0%
_ [unit] PID [speed] Scale to To motor
speed control

~100% ™

\ \
Feedback N ' |
Handling | o4 [unit] | \J100% / |
\ \

P7-30 ~100% P4-10

normal/inverse Motor speed
direction

PucyHok 2.25 Cxema MU[l-perynaTtopa npotuecca
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2.5.3 lNapameTpbl, OTHOCALWMECA

K perynatopy npotecca

MapameTp

OnucaHne ¢yHKUMN

7-20 Process CL Feedback 1 Resource

Bbibepute NCTOUHMK (@ MMEHHO aHaNIOroBbIV MJIM UMMYINIbCHDIA BXOA), OT KOToporo 6yaeT
noctynatb curHan obpatHon ceasu ana MUA-perynatopa npouecca.

7-22 Process CL Feedback 2 Resource

JlononHuUTenbHasA BO3MOXHOCTb: onpeaenvte, fgomkeH nu MU-perynatop npouecca
noslyyaTb AOMOSIHUTENbHBIN CrHan obpaTHon cBA3n (1 oTKyAa). Ecnm BbibpaH
[OMOJHUTENbHbI UCTOYHUK 0O6paTHON CBA3W, TO Mepep mcnosb3oBaHvem B M-
perynaTopa npouecca oba cvrHana obpatHoit cBA3n GyayT CyMMUPOBATLCA.

7-30 Process PID Normal/ Inverse Control

B pexume [0] Normal (HopmaneHebili) peakunsa perynsatopa npouecca COCTOUT B YBEIMYEHUN
CKOPOCTU BpaLLEeHWA ABWraTess, ey NocTynalwmin CurHan obpaTHON CBA3W MeHbLue
3apaHua. B pexxume [1] Inverse (MIHeepcHbil), peakumsa perynatopa npouecca 3aknioyaeTcs B
yMeHbLUEeHUN Yncna obopoToB ABUraTens.

7-31 Process PID Anti Windup

Bnarogaps gencTBnio GYHKUMM aHTUPACKPYTKY, NPy OCTUXEHWUM Npeaena nnbo no
yactoTe, NM6O MO KPYTALLEMY MOMEHTY, YCTaHaBMNBAETCA TaKoWM KO3GGUUMEHT ycuneHus
MHTErpUpYIoLEro 3BeHa, KOTOPbIN COOTBETCTBYET daKTUYecKon yactoTe. Tem cambim
NpeAoTBPALLAETCA UHTETPUPOBAHME PACCOrNacoBaHs, KOTOPOE He MOXET 6biTb
CKOMMEHCUPOBAHO M3MEHEHUEM CKOPOCTU. OTa GyHKLMSA MOXET 6bITb 3anpelleHa Bbi6opom
BapuaHTa [0] Off (Bbiksn.).

7-32 Process PID Start Speed

B HeKOTOpbIX NPYMEHEHNAX AOCTMXKEHME Tpebyemoii CKOPOCTU/YCTaBKN MOXET
NPOVCXOAUTb Ha MPOTAXKEHVN NMPOAOIKUTENIbHOTO BPEMEHU. B Taknx MpUMEHeHUAX MOXeT
oKasaTbCA LienecoobpasHbiM ycTaHaBIMBaTh GpUKCMPOBaHHYIO CKOPOCTb ABUraTens
KOMaH[o npeobpasoBaTenia YacToTbl Nepeq BKIIOYEHEM perynaTopa npouecca. 3To
OCYyLLeCTBNAETCA YCTaHOBKOW 3HayeHuAa ckopoctu nycka MUA-perynatopa npouecca B
napametpe 7-32 Process PID Start Speed.

7-33 Process PID Proportional Gain

Yem Bbile 3TO 3HaUeHWe, TeM BbICTPee NPOUCXOANT perynnpoBaHne. OfHAKO CIMLLIKOM
60blIOe 3HaYeHNEe CMNOCOOHO MPUBECTU K aBTOKONEOAHMAM.

7-34 Process PID Integral Time

WckniouaeT cTaTmyeckyto owmnbKy CKOpocTu. Yem HuKe 3HaueHue, Tem GbicTpee peaKLua.
OpfHaKo CIULWWKOM Manoe 3HayeHue CnocobHO NPUBECTM K aBToKonebaHnAM.

7-35 Process PID Differentiation Time

Ob6ecneunBaeT KO3GGULNEHT YCHMEHUA, NPOMOPLNOHASbHBIA CKOPOCTU N3MEHEHWs
curHana obpaTHON CBA3W. YCTaHOBKa 3TOro napameTpa Ha 0 oTKfovaet
anddepeHumpyoLlee 3BeHO.

7-36 Process PID Diff. Gain Limit

B cnyuae 6bICTPbIX M3MEHEHWI 3aJaHUA MU CUrHana obpaTHOW CBA3M B JaHHOM
NPYMEHEeHNN, YTO NMPUBOAUT K PE3KOMY M3MEHEHWIO PacCOrnacoBaHus, AecTBMe
anddepeHumpytoLero 3BeHa MOXeT CTaTb NpeobnajallolwmmM. ITO O6bACHAETCA TeM, YTO
anddepeHumpyoLlee 3BEHO pearvpyeT Ha M3MEHEHUA paccornacoBaHuA. Yem GbicTpee
MN3MEHAETCA paccornacoBaHue, Tem 6onblie 6yaeT Ko3GOULMEHT ycuneHns
anddepeHumpyowero 3seHa. Taknum obpa3om, KoapdULMeHT ycnneHms
anddepeHumpyoLero 3BeHa MOXeT ObiTb OrpaHMyYeH TakuM 06pa3oMm, UTOObI NMOCTOAHHAA
BpemeHu guddepeHumpyoLlero 3seHa Morna 6biTb YCTaHOB/IEHA Ha 3HauYeHue,
COOTBeTCTBYIOLEE MEANEHHBIM U3MEHEHUAM.

7-38 Process PID Feed Forward Factor

B npvimeHeHusx, rae nmeeTtca xopolas (U NPUOAN3UTENBHO JIMHEHAA KOPPenAUns) Mexay
3aflaHneM npouecca U CKOPOCTbio ABUraTens, Heo6XxoAMMON ANA AOCTUMXKEHUA Takoro
3aflaHnA, BO3MOXHO UCNOMb30BaHve KoddduureHTa NpAMON CBA3W ANA ynydlleHns

OVMHamnuecknx xapaktepuctuk MUA-perynatopa npouecca.

MG06B450
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MNapameTp

Onucanne ¢yHKUMM

o 5-54 Pulse Filter Time Constant #29
(MmnynbcHaa knemma 29)

e 5-59 Pulse Filter Time Constant #33
(MmnynbcHaa knemma 33)

e 6-16 Terminal 53 Filter Time Constant
(aHanoroBasa knemma 53)

e 6-26 Terminal 54 Filter Time Constant
(aHanoroBas kKnemma 54)

Ecnu B curHane obpaTHOW CBA3U MO TOKY/HAaNPsXKeHWIo MPUCYTCTBYIOT KonebaHus, nx
MOXHO YMEHbLUUTb C MOMOLLbI0 GUIbTPaA HUXKHUX YacToT. [lOCTOAHHAA BpeMeHM
MMMYNbCHOTO GUIbTPa COOTBETCTBYET NPefesbHOM CKOPOCTW MyNbCauunii, NOABNAIOWUNXCS B
curHane obpaTHol CBA3N.

Mprimep: Ecnn dunbTp HUXKHUX YacTOT ycTaHoBMeH Ha 0,1 ¢, NpefenbHas CKOpOCTb
coctaBuT 10 pag/c (BenuumHa, obpatHas 0,1 c), uto cootseTcTByeT (10/2 x m) = 1,6 ['U. 310
03HayaeT, YTo GpUNIbTP MOAABNAET BCEe TOKWU/HAMPSKEHNSA, KOTOPbIE N3MEHSIIOTCA C YacTOTOMN
6onee 1,6 KonebaHWin B CeKyHAy. YNpaBneHve BbIMOJIHAETCA TONbKO CUTHaNom obpaTHoi
CBA3M, KOTOPbIA N3MEHAETCA C YacTOTON (CKOPOCTbIo) MeHee 1,6 Tu.

QUNbTP HUXKHUX YaCTOT YNyyllaeT XapaKTePUCTUKM YCTaHOBMBLLEIOCA PeXxrma, Ho Bbibop
C/IMLIKOM GOJbLLOW MOCTOAHHON BpeMeHu GpuibTpa yXyAwWwaeT ArHaMmyeckue

xapaktepuctuku MNA-perynatopa npouecca.

Tabnuua 2.8 MapameTpbl perynnpoBaHna npowecca
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2.5.4 Tpumep MNUO-perynaTopa npouecca L1 2
[ R
L3 2
Ha PucyHok 2.26 npusegeH npumep MU[-perynatopa N =
npouecca, NCnosib3yeMoro B cucteme BeHTUNALNN. PE
| ) [
130BA218.10
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. w w 17
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PucyHok 2.26 MN[-perynatop npouecca B cucreme
BeHTUnAUUn
B cucteme BeHTUNAUNN nmeeTca BO3MOXKXHOCTb PucyHok 2.27 [1ByxnpoBOAHbBIA AaTunK
yCTaHaBnuMBaTtb TemrepaTtypy B npegenax ot -5 go 35 °C ¢
nomoLybto noteHymometpa Ha 0-10 B. C nomouwybto
perynAatopa npouecca ycraHoBNEHHY'o Temnepatypy 1. Tlyck/oCTaHOB CUCTEMbI OCYLLECTBSETCA C
MOXHO NnoaAepmnBatb Ha NOCTOAHHOM YPOBHE. MOMOLLBIO MEPEKIYATENS, COEAVHEHHOTO C
Knemmon 18.
PerynnpoBaHue ABnAeTcA MHBEPCHbBIM, UTO O3HAYaeT, uTo
2. 3afjaHve TemnepaTypbl C MOMOLLbIO
nNpy MOBbIWEHUN TeMnepaTypbl CKOPOCTb BEHTUAALUN
P paryp P H noTteHurometpa (oT -5 go 35 °C, 0-10 B nocr.
TaKk)Ke BO3pacTaeT, Npu 3TOM rnopaeTcsa bonblue BO3ayxa.
TOKa), NOAK/IIOYEHHOIO K Kinemme 53.
Korga TemnepaTypa CHUXKaeTCA, CKOPOCTb YMEHbLUaeTCA.
Wcnonb3yemblin gaTtumk nmeeT pabounii gmanasoH 3. O6patHas cBA3b NO TemnepaType Yepes AaTunK
“ o Y
Temnepatyp ot -10 go 40 °C, 4-20 MA. HuxHui npegen (o1 -10 po 40 °C, 4-20 MA), NOAKIIOYEHHDIN K
CKOpPOCTM BpaleHna asuratena — 300/1500 06/MuH. Knemme 54.
QyHKUMA Homep HacTpoiika
napameTpa
WHnuranmsnpyite npeobpasoBaTtenib 4acToTbl 14-22 [2] Initialisation (MHMUManu3auua): BKAOYEHNE-BBIKIIOYEHNE NUTAHUA

— HaxmuTe [Reset] (C6poc)

1) YcTaHoBMTe MapameTpbl gBuratens:

3apanTe napameTpbl ABUraTena B COOTBETCTBUM € | 1-2% Kak ykasaHO Ha macrnopTHoI Tabnuuke asuratens
OaHHBIMW NAcnopPTHON TabnanuKu.

BbinonHWTe NonHylo aBTOMaTUYeECKylo apanTaumio 1-29 [1] Enable complete AMA (Bkntou. nonHon AALL)
nsuratens (AAL)

2) MNpoBepbTe NPaBUNbHOCTb HanNpaBfeHNA BpalleHWA ABUraTens.
Ecnu pBuratenb nogkntoueH K npeobpasosatesio YacToTbl C NpAMON odepegHocTbio a3 (U-U, V-V, W-W), To Ban gsuratena o6bl4HO
BpaLLaeTcs No YaCoBOW CTPenKe (ecnn CMOTPETb CO CTOPOHbI KOHLa Bana).

Haxxmute [Hand On] (PyuHoi nyck). MposepbTe
Hanpas/ieHne BpalleHVA Bana Npu nopave

PYy4YHOro 3apaHus.
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Ecnv Ban pBuratens BpallaeTcs B HampasnieHuU, 4-10 Bbibepute npaBunbHOe HamnpasnieHvie Bana ABuUratens

NPOTVBOMOJIOXHOM TpebyeMoMy HamnpasieHuio:

1. W3meHuTe HanpaBneHune fBuraTtens B
napametpe 4-10 Motor Speed Direction.

2. BblkniounTte ceTb 1 [OXKAMTECH Pa3pAAKM 3BEHA
NOCTOAHHOIO TOKa.

3. MomeHanTe mectamn ase dasbl gBuratens.

YcTaHOBUTE PEXMM KOHOUIYypUpoBaHua 1-00 [3] Process (Mpouecc)

3) 3apaiiTe KOHWrypaLuio 3afiaHus, T. e. AranasoH 41a GopMMpoBaHMA 3aaaHuA. 3afaiiTe MacluTabupoBaHue aHanoroBoro BXoaa B
napametpe 6-**.

3apanTe ef. n3M. 3agaHus/curd. OC 3-01 [60] °C, eguHunua, oTobpakaemas Ha gucnnee
YcTaHoBUTE MUHMManbHoe 3aaaHue (10 °C) 3-02 -5 °C

YcTtaHoBUTE MakcumanbHoe 3agaHue (80 °C) 3-03 35 °C

YCn yCTaHOBOUYHOE 3HAuUeHVe onpefenseTcs Ha 3-10 [0] 35%

OCHOBe MpeaBapuUTeNibHO 3ajaHHOMO 3HAYEHNA 7lap. 3-10(0)

3an. = x ((77ap. 3-03) - (nap. 3-02)) = 24,5 C

100
(napameTpa MaccuBa), yCTaHOBUTE AnsA APYrux

. ; MapameTpbl ¢ 3-14 [Ipedycmarosn.omHocumesnbHoe 3adaHue no
WCTOYHUKOB 3ajaHuin 3HaueHune No Function (He .
3-18 icmoyHuk omH. macuwimabuposarus 3adaHus, [0] = No Function
ncnonb3yetca).
(He ncnonb3yeTcs)

4) OTKOpPEKTUPYITE NpegenbHble 3HaUeHUsA Ans npeobpasosaTtens 4acToTbl:

YcTaHoBWTe ANA BPeMEHU U3MEHEHUA CKOPOCTU 3-41 20 c
noaxopsilee 3HayeHve, Hanpumep, 20 c. 3-42 20 ¢
YcTaHOBUTE HUXKHME npefenibHble 3HauYeHus 4-12 10 My
CKOpOCTU 4-14 50 Ty
YcTaHOBUTe BepxHee npefenbHoe 3HauyeHue 4-19 60 Iy

CKOpOCTN Asuratena
YcTaHoBUTE MaKCMMaJibHYO BbIXOAHYIO YacTOTy

YctaHoBuTe B 6-19 Terminal 53 mode n 6-29 Terminal 54 mode peXxum HanpsXXeHUa U ToKa.

5) BbinonHute MacwTabrupoBaHne aHanoroBbiXx BXOAOB ANA 3afaHW 1 06paTHON CBA3N.

YcTaHOBUTE peXrM HU3KOro HanpsaxeHWa Ana 6-10 0B

Knemmbl 53 6-11 10B

YcTaHOBUTE peXVM BbICOKOrO HanpaXeHua Ana 6-24 -5 °C

Knemmbl 53 6-25 35 °C

YcTaHOBWTE HU3KOE 3HAYeHUe curHana obpaTtHomn 7-20 [2] Analog input 54 (AHanoroBbii Bxog 54)

CBA3M ANA Knemmbl 54
YcTaHOBUWTE BbICOKOE 3HauyeHue CurHana obpaTHoM
CBA3M ANA Knemmbl 54

3agante nctoyHmk curHana OC

6) basosble HacTpoiiku MUA-perynatopa

HopmanbHbI/MHBEPCHbIN peXxunM ynpaBneHna 7-30 [0] Normal (HopmanbHblin)
MNNA-perynatopa npouecca

AHTupackpytka M-perynatopa npouecca 7-31 [1] On (Bkn.)

CkopocTb nycka MAO-per. np. 7-32 300 06/MuH

CoxpaHeHune napametpos B LCP 0-50 [1] All to LCP (Bce B LCP)

Ta6bnuua 2.9 Mpumep HacTpoiiku MUA-perynaTopa npouecca
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2.5.5 OntMmmnsauma perynatopa npouecca

Mocne KOHGUIrypUPOBaHKA OCHOBHbIX HACTPOWMKMN KaK
ONucaHo B 21a8a 2.5.5 [Mopsook npoepamMmuposaHus
OCTaeTcA ONTUMU3MPOBaTb KO3PdULMEHT ycuneHus
NPONOPLMOHANIBHOTO 3BEHa, NOCTOAHHYIO BPEMEHH
WHTErpuUpYyoLLero 3BeHa 1 NOCTOAHHYI0 BPEMEHU
anddepeHumpyolero 3seHa (mapameTpsl 7-33 Process PID
Proportional Gain, 7-34 Process PID Integral Time,

7-35 Process PID Differentiation Time). Ana 60nblWMHCTBA
NMpPOLECCOB 3TO BbIMOJIHAETCA B MPUBEAEHHON HIXKe
nocnefoBaTeNbHOCTY.

1. 3a|'|yCTVITe SJ1ieKTpoasuraTesnb.

2. YcTaHoBuTe ana napametpa 7-33 Process PID
Proportional Gain 3HauyeHue, paBHoe 0,3, n
yBenmuyrBaliTe ero fo Tex rnop, rnoka curHan
obpaTHOI CBA3M CHOBa He HauHET MNNIaBHO
N3MEHATbCA. YMeHbLUaNTe 3TO 3HaYeHne o
MOMEHTa CTabunmsaumm cmrHana obpaTHON CBSI3U.
YMeHbwrTe KO3POULMEHT ycuneHus
nponopumnoHanbHOro 3seHa Ha 40-60 %.

3. YcTaHoBuUTe ana napametpa 7-34 Process PID
Integral Time 3HauyeHwve, paBHoe 20 C, u
yMeHblLanTe ero Ao Tex Nop, Noka curHan
obpaTHOI CBA3M CHOBA HE HAaYHET MIaBHO
N3MEHATbCA. YBenmymBanTe NOCTOAHHYI0 BPeMeH!
WHTErpupyoLero 3seHa 4o MOMeHTa
ctabunusaunm curHana obpaTHOW CBA3N, a 3aTem
yBenuybTe ee Ha 15-50 %.

4. B cnyyae cructem BbICOKOTO GblCTPOAENCTBUA
NCMNonb3ynte ToNbKO napametp 7-35 Process PID
Differentiation Time (Bpems
anddepeHumnpoBaHus). O6bIYHO 3HAUYEHME 3TOrO
napameTpa B yeTblpe pa3a 6onblue
YCTaHOBJIEHHOIO BPEMEHUN MHTErprMpPOBaHUA.
WNcnonb3ynte gudpdepeHumpyioliee 38eHO TONbKO
B TOM C/lyyae, ecnu 6bina npomnsBefeHa NosiHasa
onTUMM3aLMA HacTpoek KoadduumeHTa ycuneHns
NPONOPLIMOHaNbHOrO 3BeHa U NMOCTOAHHOM
BPEMEHUN MHTErpumpylolero 3BeHa. Y6eantecb, 4uto
KonebaHuA curHana obpaTHOM CBA3N B
[OCTaTOUYHON Mepe NoAaBnAlTcA GuUnbTPom
HVXHMWX YacToT.

YBENJOMJIEHU

YTo6bl BbI3BaTb M3MEHEHUE CUTHana o6paTHOI CBA3N,
KJlaBuLLYy 3anycKa/OCTaHOBA MOXKHO. NPU Heo6XoanmMocTu
HaXXMMaTb HeCKOJIbKO pas.

2.5.6 MeTtop HacTtpounkn Linrnepa —
Hunkonca

Ona Hactporikn MUI-perynaTopoB npeobpasoBatens
yactoTbl Danfoss pekomeHayeT MCnonb3oBaTb METOA
HacTponkn Uurnepa — Hukonca.

YBEJIOMJIEHU

Metog HacTpoiiku Liurnepa — Hukonca He cnepyer
Mcnosib3oBaTb B CUCTEMaX, KOTOpble MOTYT ObiTb
noBpexaeHbl aBTokonebaHMAMM, co3paBaemMmbiMu NpK
HacTpolKax perynmpoBaHUA ¢ OYeHb mManomn
YyCTOMYNBOCTbIO.

Kputepun ana HacTpoWKy napameTpoB OCHOBaHbl Ha
OLleHKe CMCTeMbl Ha rpaHuLe YCTOMYMBOCTH, a He Ha
peakuun Ha CTyneHuyaToe BO3aencTeue. YBennumsamnte
K03 dULMEHT yCnneHna NPonopLUNOHaNbHOIO 3BeHa Ao
Tex Nnop, Noka He 6yayT obHapy»keHbl (NyTeM M3MepeHns
curHana obpaTtHol cBA3M) He3aTyxalolwue KonebaHus, T. e.
4O MOMEHTa MWHUMaNbHOW YCTOMUYMBOCTU CUCTEMBI.
CooTBeTcTBYIOWMIA KO3OPULUNEHT yeuneHusa (Ku)
Ha3blBaeTcA npepesibHbiM KO3POULIMEHTOM yCuneHus n
npencTaBnaeT cobon KoadduLneHT ycuneHus, npm
KOTOPOM HaumnHatoTcsa KonebaHus. MNeprog konebaHuin (Py)
(Ha3blBaeTcA rpaHMYHbIM NEPUOAOM) ONpPeAEnAeTCs, KakK
nokasaHo Ha PucyHok 2.28, n BOmKeH U3MepATbCA, Korga
amnnnTyaa KonebaHuin AOCTaTOYHO Mana.

1. BbiGepuTe TONbKO NPOMOpLMOHaNbHOe
perynmpoBaHue: 3To O3Hayaert, YTo Ans
MOCTOAHHON BPeMeHV MHTErpupyioLlero 3BeHa
BbIGUPAETCA MaKCMManbHOe 3HaueHune, a
NOCTOAHHaA BpeMeHn anddepeHumpyoLero
3BeHa BblGUPaETCA PaBHOMN HyiO.

2. YBenunuusante KoapPuUMEHT ycuneHma
NPONOPLIMOHaNbHOrO 3BeHa A0 TexX Mop, Noka He
6yayT AOCTUrHYTbI FpaHnLa HeyCTONYMBOCTM
(He3aTyxatowme KonebaHUsa) N KpuUTMYeckKoe
3HaueHune KoapduumneHTa ycunenua Ky.

3. M3mepbTe nepuog KonebaHwmii, 4tobbl onpepennTb
KPUTUYECKYIO MOCTOSHHYIO BPEMEHU Py.

4, C nomolubto Tabnuya 2.10 BbluncnuTe
HeobxoanMmble napameTpbl MU-perynatopa.

YT06bI NONYUNTH YAOBNETBOPUTENIBHOE PEryNpoBaHue,
ornepaTtop npoLecca MOXeT NPON3BOANTb OKOHYaTENbHYIO
HaCTPOWKy perynatopa MeTogomM MociefoBaTeNbHbIX
NpVeAVXKEHNIA.

MG06B450
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130BA183.10

Pu

PucyHok 2.28 Cuctema Ha rpaHuue yCTOnunBoCcTn

Tun MponopuuoHa |MoctoaHHaa Bpemsa

ynpaBieHusa |nbHoe BpemeHun anddepeHunp
ycuneHne VHTErpupoBaH | oBaHUA

na

MU-perynatop (0,45 * Ky 0,833 * Py -

Kectkuin NAA- 10,6 * Ku 0,5* Py 0,125 * Py

perynatop

nna- 0,33 * Ku 0,5* Py 0,33 * Py

perynaTtop ¢

HEKOTOpPbIM

nepeperynmpo

BaHMEM

Tabnuua 2.10 Hactpoiika Liurnepa — Hukonca pna perynaropa
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2.6 M3nyyeHre nomex 1 MOMEXOYCTOMYMBOCTb B COOTBETCTBUM C TpeboBaHmaMN IMC

2.6.1 O6wme BOMPOCHI 3aWMTbl OT U3JyYEHUA B COOTBETCTBUN C TpeboBaHuAMM IMC

dnekTpuyeckme nomexm obbIYHO PACNPOCTPAHAIOTCA NO NPOBOAALLMM LienAam B AnanasoHe vactoT ot 150 kl'y go 30 Mru,.
Bo3ayLHble nomexu U3 cuctembl Npeobpa3oBaTens YacToTbl B AranasoHe yactoT oT 30 My go 1 Iy cosgatoTca
npeobpasoBaTenem 4acToTbl, Kabenem AsuraTena n gsuratenem.

EMKOCTHblE TOKM B Kabene fgBuratens, CBA3aHHble C BbICOKUM 3HaYeHNEM CKOPOCTW M3MEHEHWs HanpsaxeHua asuratensa dV/
dt, co3patoT TOKM yTeuku.

MprMeHeHne 3KpaHUPOBaHHOIO Kabena ABuraTena NPUBOANUT K yBEIMUYEHUIO TOKa yTeukun (CM. PUcyHoK 2.29), NOCKONbKY
€MKOCTHaA NPOBOAMMOCTb Ha 3eMiio Takux Kabeneln 6onblue, yeM y HeaKpaHMpPOBaHHbIX. ECnu TOK yTeukn He ¢unbTpyetca,
OH BbI3blBaeT 6onblivie nomexu B cetn B BY-granasoHe Hke npnbnusmtenbHo 5 MIu. MockonbKy Tok yTeuku (11)
BO3BpaLLaeTcA B YCTPONCTBO uepes 3KpaH (I3), SKpaHWpOBaHHbIN Kabenb ABUraTens NpuYHUMNMaNbHO MOXET CO3AaBaTb
TOJIbKO Hebonbluoe 3neKTpoMarHuTHoe none (la).

DKpaH CHUXAeT M3flyyaemble MOMEXM, HO YBENIMUMBAET HU3KOUYACTOTHbIe NMomMexu B ceTu. Moaknioyaiite 3KpaH Kabens
Buratens Kak K Koprnycy npeobpa3soBaTenia YacToTbl, TakK U K Kopnycy asuratens. Haunyuywum obpasom 3To fenaetcs ¢
NCMOJIb30BaHNEM COEAUHEHHDBIX C SKPaHOM 3aXXMMOB, MO3BONALMNX UCKTIOUNTD NPUMEHEHME CKPYUYEHHbIX KOHLIOB 3KpaHa
(ckpyTOK). CKPYTKM YBENMUMBAIOT COMPOTUBIIEHNE SKPaHa Ha BbICOKMX YACTOTaX, UTO CHIKAET 3GPeKT SKpaHMPOBaHMA U
yBenunumBaeT TOK yTeuku (l4).

MopkntounTe 3KpaH K Kopnycy Ha 060MX KOHLAX, ec/iv SKpaHWPOBaHHbIV Kabenb NCnonb3yeTca Ans cremyowmx
KOMTMOHEHTOB:

. MepndepuiiHaa WnHa
. Cetb

. Pene

. Kabenb ynpasneHus

. CurHanbHbIM UHTEpPdeinc
. Topmos.

OpHaKo B HEKOTOPbLIX CIyYaaX MOXeT NoTpeboBaTbCA Pa3pbiB IKPaHa, YTOObI CKNOUNTL BOSHUKHOBEHVE KOHTYPOB TOKa B
3KpaHe.

o
z L1 Cs u . /} Cs :
Ih ,%
: z L2 Vv — ) 2
z L3 [ \ :U
() —o—0 A L}—VVQ .
AV}
Q) | I
ZpE PE .~ 2 L1 1GCs 1
1o
L] 5 2 L

\\}7

MG06B450 Danfoss A/S © 09/2014 Bce npaBa 3aLMLLeHbl. 43



0630p n3genus VLT® AutomationDrive FC 360
1 Kabenb 3azemnenuns

2 JKpaH

3 MnTaHre oT ceTn nepem. ToKa

4 MNpeobpaszoBatenb YacToThl

5 SKpaHNpPOBaHHbIN Kabenb aBuratens

6 OBuratennb

PucyHok 2.29 3awuTta oT U3Ny4YeHuil B COOTBETCTBUM € Tpe6oBaHuaMM SMC

Ecnn 3KpaH JoJ1KeH 6bITb pPacnonoXxeH Ha MOHTa)KHOW nnate npeo6pa3OBaTenﬂ 4acCTOThbl, 3Ta NnaTa AOJIXKHa 6bITb
MeTasInyeckon, NOCKOJIbKY TOKW 3KpaHa AONXKHbl NepenaBaTbCA O6paTHO Ha 6noK. CnenyeT obecneuntb XOpOIJJI/II7I
3J'IEKTpI/ILIeCKI/IIZ KOHTAKT MOHTa>XHOW MnaThbl C LWaccuy npeo6pasoBaTenﬂ 4YacCTOTbl Yepe3 KpeneXHble BUHTDI.

Mpu NCNonNb30BaHUN HEIKPAHUPOBAHHBIX Kabenen HeKoTopble TPe6OBaHWA K U3MTyUeHWI0 NOMeX He MOTyT ObiTb
YOOBNETBOPEHDI, XOTA TPEOOBAHUA K MOMEXO3aLYMLLEHHOCTU BbIMOSHAOTCA.

Jna ymeHbLLIeHNs YPOBHA MOMEX, CO3AaBaeMbIX BCel CUCTEMON (6NOKOM 1 yCTaHOBKOW), Kabenu gBuratens n Topmo3sa
JOMKHbI 6bITb Kak MOXHO Kopoue. He npoknagbiBaiite curHafbHble Kabenn YyBCTBUTENbHbIX YCTPOWCTB BAOAb CETEBbIX
Kabene, a Takxe kabeneli gBuratens u Topmosa. BY-nomexu ¢ yactotamu Boiwe 50 My (pacnpocTpaHaowmecs no Bo3agyxy)
CO37al0TCsA, FMaBHbIM 06PA30M, SNEKTPOHHBIMI YCTPOWCTBaMUN YyNpaBAeHUs.

2.6.2 TpeboBaHMA NO U3NYYEHMIO B COOTBETCTBUN C TpeboBaHnammu SMC

Pe3yfleaTbI ncnbiTaHuin B Tabauya 2.11 6binn noJsiy4eHbl Ha CUCTeMe, B KOTOPYIO BXOoaunn I'IDEO6PESOBaTeJ'Ib yacToThbl (c
MOHTAXXHOW MNacTMHON), ABUraTENb U SKpPaHNpPOBaHHbIE Kabenu gsuratens.

KoHAyKTBHbIE Momexu N3nyuyaemblie nomexun
Knacc A, r a2 Knacc A, a1l
EN 55011 pynn rpynn
MpomblwneHHble ycnosua MpomblwneHHble ycnosua
CraHgapTbl n
Karteropusa C3 KaTteropua C2
Tpe6oBaHua
EN/IEC 61800-3 Bropbie ycnosus MepBble ycnosma skcnayataumu,
aKcnnyaTtauum orpaHn4yeHHoe pacnpocTpaHeHue
J1 0,37-2,2 kBT, 380-480 B 25 ™ Oa
J2 3,0-5,5 kBt, 380-480 B 25 m Ja
J3 7.5 kBT, 380-480 B 25 ™ Oa
J4 11-15 kBT, 380-480 B 25m Ha
J5 18,5-22 kBT, 380-480 B 25m la
J6 30-45 kBt, 380-480 B 25 m fa
J7 55-75 kB, 380-480 B 25 m fa

Ta6bnuua 2.11 Tpeb6oBaHMA NO U3NY4YEHUNIO B COOTBETCTBUM € TpeboBaHuAMM IMC

2.6.3 TpeboBaHMA NOMeX03aLUNLLEHHOCTN B COOTBETCTBUN C TpeboBaHuaMn IMC

TpeboBaHMA K NOMEXOYCTONUMBOCTY AnA NpeobpasoBaTeneil YacToTbl 3aBUCAT OT YCIIOBUIA 3KcnnyaTauun. TpeboBaHua ans
NPOV3BOACTBEHHOW Cpefbl ABNATCA 6osiee BbICOKMMU, HEXenun TpeboBaHUA ANA cpefbl B XKUbIX NOMeLeHnAX nim odurcax.
Bce npeobpasosatenu yactotbl Danfoss cooTBeTcTBYIOT TPeGOBaHUAM K NPOMN3BOACTBEHHON Cpefe W, CrefoBaTeNibHO,
OTBEYAIOT TaKKe 6onee HU3KUM TPeboBaHUAM K Cpefie B XWUblX MOMELLeHNAX 1 odurcax ¢ 60nbLlIMM 3anacom no
6e3onacHoOCTU.

Ona noaTBepXaeHWs YCTONYMBOCTM K NMOMeXaM, BO3HMKAOWMM NPU NPOTEKAaHUN SNEKTPUYECKNX NMPOLeCCcoB, chucTema
(NpeobpasoBatesib YacTOTbl C AONOAHUTENIbHBIMUA YCTPOWCTBAMU, €C/IN OHW CYLLIECTBEHHDI, SKPaHNPOBaHHbIN Kabenb
ynpaBsreHus, 610K ynpasfieHns ¢ NOTeHLMOMeTPoM, Kabenb aBuraTens v Aeuratesnb) Obina ucnbiTaHa Ha BO3AeNCTBUE MOMEX.
WcnbiTaHnsa npoBoannncb B COOTBETCTBUM CO CriefyloWwyMmn 6a3oBbIMU CTaHAAPTaMu:
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. EN 61000-4-2 (IEC 61000-4-2), dnekTtpocTaTuyeckme paspagbl (ESD): BocnpoussegeHune aneKTpocTaTmyeckmx
pa3pAfoB, CBA3AHHbIX C NPUCYTCTBMEM YenoBeKa.

. EN 61000-4-3 (IEC 61000-4-3), 3awmTa oT usnyuyeHua: BocnponsseaeHre amnanTygHO MOAYIMPYEMbIX
BO3[€eCTBUI PagnonoKaLoHHOro obopynosaHua 1 060pyfoBaHNA CBA3M, a TakKe MOOBWIbHbIX CPeACTB CBA3N.

. EN 61000-4-4 (IEC 61000-4-4), UMmnynbcHble nepexoaHble npoueccbl: Bocnpon3ssegeHre nomex, Bbi3biBaeMbIX
nepeknloyeHnemM KOHTaKTopa, pefie UAN aHalorMYHbIX YCTPOWCTB.

. EN 61000-4-5 (IEC 61000-4-5), KpaTkoBpemeHHble nepexofHble npoueccbl: BocnponssegeHre nepexogHbix
NpoLeccoB, CBA3aHHbIX, HAaNpUMep, C YAapOM MOSIHUKN B6IM3K YCTaHOBOK.

. EN 61000-4-6 (IEC 61000-4-6), 3awuTa OT KOHAYKTUBHbIX Nomex: BocnponssegeHne Bo3gencTauna
pagvionepepatoLero 060pyaoBaHNA, COeIMHEHHOrO Mexay cobon Kabenamu.

TpeboBaHMA K NOMEXO3ALNLLEHHOCTY JOMIXKHbI COOTBETCTBOBATb CTaHAApTy Ha npoaykuumto IEC 61800-3. MNogpobHee cm. B
Ta6nuua 2.12.

lnanasoH HanpsxeHuii: 380-480 B
CraHpaapT Ha npoAyKuuio 61800-3
n.-cratnu. MomexoycTtonumso | Umnynbcbi Bpockn HanpsaxeHuna MNomexoycTonumsoc
Mposepka paspAabl CTb K M3N1y4aemMbim Tb K KOHAYKTVUBHbIM
nomexam nomexam
Kputepuit npnemkun B B B A A
. 2 kB/2 Om DM
CeTeBol1 Kabenb — — 2 kB CN 10 Bsgo.
2 kB/12 Om CM
Kabenb gBuratens — — 4 kB CCC — 10 Bsgo.
Kabenb Topmo3Horo — —
4 kB CCC — 10 Bsgo.
pesuncTopa
Kabenb pasgeneHus — —
4 kB CCC — 10 Bsgo.
Harpysku
Kabenb pene — — 4 kB CCC — 10 Bsgg.
Kabenb ynpaenenus AnvHa > 2m HeskpaHupoBaHHbii: 108
1 KB CCC 1 kB/42 OM CM e
CraHZapTHbIV Kabenb/ .
L AVHa > 2M HeakpaHupoBaHHbIi:
Kabenb nepudepuiiHon — — 10 Bsgo.
1 kB CCC 1 kB/42 Om CM
LWKHBI
Kabenb gna LCP ONIMHA > 2M
_ — — 10 Bsgo.
1 kB CCC
4 kB CD
Kopnyc 10 B/m — — —
8 kKB AD

Tabnuua 2.12 Tpe6oBaHUA NOMEXO3ALUNLLEHHOCTU B COOTBETCTBUY C Tpe6oBaHuamn IMC

OnpedeneHue

CD: anekmpocmamuyeckuli paspsad npu KoHmakme

AD: 3nekmpocmamuveckuli paspao yepe3 8030yx

DM: dugpgpeperyuanpHbili pexum

CM: cuHeasHeil pexum

CN: HenocpedcmBeHHAas UHXeKYUsA Yepe3 MeXKAckaoHyto uens
CCC: uHx)eKyusa Yyepe3 3aXXUM eMKOCMHOoU c8A3u
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2.7 TanbBaHMyecKas pa3BA3Ka

PELV obecneumnBaeT 3almTy NOCPEACTBOM OYEHb HU3KOFO
HanpsXeHWA. 3almnTa OT NOPAXKEHUA SNEKTPUYECKUM TOKOM
obecneyeHa, ecniv NEKTPUYECKOE NUTaHNE nMeeT
m3onAauunio Tvna PELV, a MOHTaX BbINO/IHEH B COOTBETCTBUN
C TpeboBaHUAMMN, N3NIOKEHHBIMU B MECTHbIX/
rocyfapCcTBEHHbIX HOPMaTMBaxX ANA UCTOYHMKOB PELV.

Bce knemmbl ynpasneHuna u BbiBogbl pene 01-03/04-06
COOTBETCTBYIOT TpeboBaHMAM PELV (3awjutHoe cBepxHM3Koe
HanpsxeHue). PELV He npumeHAeTcA K 3a3emMneHHON BETBY
TpeyronbHuKa ¢ HanpsaxeHnem Bbiwe 400 B.

[anbBaHWYeckas (rapaHTUpPOBaHHas) pa3Bsa3ka
obecneunBaeTca BbinosHeHMeM TpeboBaHUI NO YCUIIEHHON
M30MALMMN 1 3@ CYET COOTBETCTBYIOLMUX ANUH MyTeN yTeuek
TOKa M U30NALNOHHBIX PaccToAHWA. 3T TpeboBaHmA
yKa3saHbl B ctaHgapTe EN 61800-5-1.

KomnoHeHTbl, ob6ecneunBaloLLie 3NeKTPUYECKYIO N301ALMI0
KaK nokasaHo B PucyHok 2.30, oTBeyaloT Takxe
TpeboBaHMAM K MOBbILIEHHOW M30NALUN 1 BblAepKuBatoT
COOTBETCTBYIOLUME UCMNbITaHWA, Kak YKka3aHo B EN 61800-5-1.
lanbBaHU4Yeckyto passasky PELV moxHO BMAeTb B 3 mecTax
(cm. PucyHok 2.30):

Y061 06ecneunTb 3awumty PELV, Bce coeguHeHunsa c
KnemMmamuy ynpaBneHua AOMKHbI ObiTb BbINOHEHbI
cornacHo TpebosaHuam PELV (Hanpumep, Tepmuctop
LOMXKEH UMETb YCUNEHHYIO/ABOVHYIO N30NALMIO).

130BD447.10

ABHVUMAHWE!

—_

NCcTOYHUK nuTaHua (MMNynbCHbIN) ANA KacceTbl ynpaBneHus

N

CBA3b Mexay CWIOBOW MNATOM NUTAHUA N KacceTomn

ynpasneHus

w

MNMonb3oBaTtenbckue pene

PucyHok 2.30 ManbBaHnyecKkan pasBaska

NHTepdenc mexay cTaHaapTHbIM UHTepdernicom RS485 n
KOHTypoMm BBoga-BbiBoga (PELV) ¢yHKUMOHaNbHO
N30NIMPOBaH.

MNpexpe yem NpuKacaTbca K TOKOBEAYLMM YacTAM,
y6enuTech, UTO OTK/IIOUEHDI BCE MPOUYNE BXOAHbIE
Hanps)KeHNA, Takne Kak Lenb pasfgeneHna Harpysku
(nopgKknoyeHNne NPOMEXKYTOUYHOI Leny NOCTOAHHOIO
TOKa), a TaKXe MOoAKNoYeHne asuratensa ana
KNHEeTMYEeCKOro pesepsupoBaHus. Noaoxaunte, Kak
MUHUMYM, B TeYeHNe BpeMeHu, yKasaHHoro Ta6auya 1.2.
HecobniogeHne pekomeHpaumii MOXeT NPUBECTU K
neTanbHOMY MCXOAY WM CePbe3HbIM TPaBMaM.

2.8 ToKyTeyku Ha 3emnio

CobniopaiTe HaLMOHabHbIe N MECTHblE HOPMAaTUBDI,
OTHOCALLUMECA K 3aLMTHOMY 3a3emieHnio o6opyaoBaHua C
TOKOM yTeykn > 3,5 MA.

TexHonorua npeobpasosaTeneil YacToTbl Npeanonaraet
BbICOKOYACTOTHOE MepeKsIloueHne npu BbICOKOW MOLLYHOCTU.
Mpn 3TOM reHepupyOTCA TOKM YTEUKN B MPOBOAAX
3a3emneHua. TOK Npu oTKase npeobpasoBaTtensa YacToThl,
BO3HMKAIOLMI Ha BbIXOAHBIX CMJIOBbIX KeMMax, MOXeT
cofilepaTb KOMMOHEHT MOCTOAHHOIO TOKa, KOTOPbIA MOXeT
NPVBOAUTL K 3apAfike KOHAEHCaTopoB GpunbTpa u K
06pa3oBaHNI0 NepPexofHbIX TOKOB 3a3eM/IEHNA.

TOK yTeukun Ha 3eMs1io0 3aBUCUT OT KOHUrypaLum cmctemsl,
B TOM yumcne oT Hanuuua ¢unbTpos BY-nomex,
3KpaHMPOBaHHbIX Kabenen ABMraTensa U MOLHOCTA
npeobpa3soBaTens 4acToTbl.

Leakage current

A

130BB955.12

b

-

Motor cable length

—

PucyHok 2.31 BansHue anvHbl Kabens n MOLHOCTA Ha TOK
yTeuku, Pa>Pp
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Tok YTeUKN 3aBUCUT TaKXe OT JINHEMHbIX UCKAXEHWIA.

Leakage current

A

130BB956.12

[ ] THVD=0%

] THVD=5%

Y

PucyHoK 2.32 BnvaHMe NCKaXXeHNA B LIeNN Ha TOK yTeukun

YBE/IOMJIEHU.

BonbLwon TOK yTeukn MoXKeT Bbi3BaTb BbikntouyeHue RCD.
Bo ns6exaHune 3toii npobnembl BbiBepHUTE BUHT RFI
(pa3mepbl Kopnyca J1-J5) unu ycraHosute ans

14-50 @unemp BY-nomex 3HaueHue [0] Off (Boikn.)
(pa3mepbl Kopnyca J6 u J7) Bo Bpema 3apagku ¢unbrpa.

B cootBeTcTBUM CO cTaHgapTom EN/IEC61800-5-1 (cTaHpapT
no cucTemMam CUIOBOrO MPKBOAA) crefyeT cobnofaTtb
0Cob6Yyl0 OCTOPOXKHOCTb B TOM C/lyyae, eciiv TOK YTeUKun
npesbiwaeT 3,5 MA. 3a3emrneHre cneayeT yCUnuUTb OOHUM
n3 cnegymowmx cnocobos..

. CeyeHue npoBofa 3a3emneHuns (Knemma 95)
[OMKHO 6bITb He MeHee 10 MM

. CnepyeT ncnonb3oBaTh ABa OTAENbHbIX NPOBOAA
3a3eMNIeHNA COOTBETCTBYIOLMX HOPMaTBaM
pa3mepos.

JononHuTenbHyo nHbopmMauuio cm. B cTaHgapTte EN/
IEC61800-5-1.

Wcnonb3oBaHne AaTYNKOB OCTaTOUYHOIO TOKa

Ecnn ucnonbsytoTca gaTumkm octatoyHoro toka (RCD),
TaKXe M3BeCTHble Kak aBTOMATMUeCcKne BblKnoyaTenu ana
3aluUTbl OT yTeuek Ha 3emnio (ELCB), cobniogaiite
cnepyiowme TpeboBaHus.

. Wcnonb3ynte Tonbko RCD Tna B, KoTopble moryT
0obOHapyxMBaTb NepemMeHHble 1 NMOCTOAHHbIE TOKW.

. Wcnonb3ynte RCD ¢ 3afep>Kon MO MYCKOBbIM
TOKaM, YTo6bl MpeaoTBPaTUTb OTKasbl,
Bbl3blBaeMble NMepexoAHbIMM TOKaMy Ha 3emiio.

. Pasmepbl RCD cnepyet nogbupath € yyeTom
KOHOUrypaumm cuctemMbl U YCIIOBUIA OKpY»KatoLen

cpenbl.
***** RCD with low f . al
Leakage current cutoff o
a
—— RCD with high fye.off a
R
\\
| - :
N
\\
~
50 Hz 150 Hz fow Frequency
Mains 3rd harmonics Cable
PucyHok 2.33 OCHOBHble NCTOYHMKMN TOKa yTeYKN
Leakage current [mA] E
A 2
o
o
m

[ ] 100 Hz
[ ] 2kHz

B 100 kHz

—

PucyHokK 2.34 BnnaHue 4acToTbl OTK/IIOYEHNA JaTumKa

octatoyHoro Toka (RCD) Ha BennumnHbl pearmpoBaHua/
n3mepsAemble BEIMYNHDI

Moapo6Hee cm. MpumeyaHue o npumeHeHuu RCD.

MG06B450
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2.9 OyHKUMM TOPMOXKEHUA

2.9.1 MexaHn4yecKnin yaep>knsatoLmin
TOpMO3

MexaHuueckuii yaep>KunBaioLuin TOpMO3, yCTaHaBIMBaeMbIi
NPAMO Ha Bany ABwratesnsi, 06bluHO BbINONHAET
CTaTMUYECKOE TOPMOXKEHME,

YBENOMJIEHU

Korga yaepusatowuit TOpmMo3 BK/IOYEH B Lenb
6e3onacHoCTH, Npeobpa3oBaTesib YacTOTbl HE MOXKeT
ob6ecneunTb 6esonacHoe ynpasneHe MeXaHNYeckum
TOpMO30M. B NonHylo cxemy ycTaHOBKM AOMKHA 6GbiTb
BKJIlOYEHa Lenb Ay6nnpoBaHua AnA ynpasneHus
TOpMO30M.

Ecnn BennunHa KMHETMYECKOW 3Heprum, nepesaBaemoi B
pe3ncTop B KaXKAOM nepuoge TOPMOXKEHUSA, He N3BECTHa,
CpPefHIo MOLHOCTb MOXKHO paccynTaTb Ha OCHOBE
BPEeMEeHU LMK/a 1 BpeMeHN TOpMOXKeHUA. [pepblBUCTbIN
pabounii UMKN pe3ncTopa NoKasbiBaeT MHTePBasl BPEMEHY,
B TeUeHMe KOTOPOro pesuctop BKueH. Ha PucyHok 2.35
NnokasaH TUMWUYHBIA LUK TOPMOXKEHNA.

MpepbIBUCTbIN pabounin LMKN ana pesuctopa
paccunTbiBaeTCA cnegyowmum obpasom:

Pa6ouuti yukn = tmopm/T

tb - BPEMA TOPMOXKEHMS B CEKYHHAX
T = Bpema uMkna B cekyHaax

Load E
2.9.2 InHamnyeckoe TOpMoOXXeHune §
\ \ o
JVHaMnyeckoe TOPMOXKEHME OCYLLECTBAETCA YKa3aHHbIMM
HUXe cnocobamu. speed L 4‘ by ] |
. PesnctnsHoe topmorkeHue. IGBT TopmoxeHus ‘ | ! \ |
rnoanepXrBaeT NepeHanpsiKeHne Ha YpOBHE b/ L \ | I [
HVXXe onpefieNleHHOro nopora nytem . | a \ | | |
HanpaBNeHUs SHEPrUN TOPMOXKEHUA OT ABUraTens IR RN | 2
K NOAK/IIOYEHHOMY TOPMO3HOMY PE3NCTOpY L |
(2-10 Brake Function = [1] Resistor brake Time
(Pe3ucmugH.mopmosxeH.)). PUCYHOK 2.35 TUNNYUHbII LWKN TOPMOXKEHNA
MNMoporoBoe 3HaueHne MOXKHO OTPEerynmpoBaTb C
nomouublo napameTpa 2-14 Brake voltage reduce, c
AvanasoHom 70 B. [lnanasoH mMoLHOCTK 0,37-75 kBTV
. TopMoKeHMe NepemMeHHbIM TOKOM. DHeprua 380-480 B
TOPMOXKEHUA pacrnpelenseTca B ABUraTene nytem [NUTenbHOCTb LmKna (c) 120
N3MEHEHUs1 COCTOAHUI NoTepb B ABUraTene. Pa6oumii KN TOPMOXEHMS Npi ]
DYHKLMSA TOPMOXKEHIA NEPEMEHHDIM TOKOM He nonHom (100 %) KpyTALLEM MOMEHTE HenpepbiaHbii
MOXET ObITb MCMONb30BaHa B NPUMEHEHUSIX C PaGounil LAKN TOPMOXeHNS NP
BbICOKOW YaCTOTOW LMKNINYECKMX Onepauui, noBbiweHHom (150/160 %) KpyTawem 40%
MOCKONbKY 3TO MPUBOAUT K Neperpesy ABuraTens MOMEHTE
(2-10 Brake Function [2] AC brake (Topm. nepem.
moKom). Ta6nuua 2.13 TopmoxKeHne Npu KpyTALEM MOMEHTe
e  TOpMOXeHue MOCTOAHHBIM TOKOM. [MOCTOAHHBI MOBBILIEHHOW Neperpy3K
TOK C nepemoaynauveil, fo6aBnsembiii K 1) [ina coomeemcmaus XapakmepucmuKam, yKasaHHbIM 8
nepemMeHHOMY TOKY, AeMCTBYET B KauecTse Ta6nuya 2.13, 8 npeobpazosamensx yacmomsl 30-75 KBm
CUrHana NHAYKUMOHHOIO TopmoxkeHua (2-02 DC HEobX00UMO UCNo/b308aMb 8HEWHULU MOPMO3HOU pe3ucmop.
Braking Time#0 c).
KomnaHusa Danfoss npepanaraeT TopmMo3Hble pe3uncTopsl ¢
pabounm umknom 10 % un 40 %. Ecnm ncnonbsyetca 10 %
293 Bbl60p TOPMO3HOIo Pe3NCTopa pabounii UMK, TOPMO3HbIE PE3UCTOPbI NOTMOLWAT
MOLLHOCTb TOPMOXKEHUsA B TeueHne 10 % BpeMeHUn LuKna.
Topmo3HoIl pe3ncTop Heo6xoAMM Ans paccemBaHnA Ocraiowmeca 90 % BpeMeHU LiyKna 1Cnonb3yloTca Ans
MOBbILEHHON MOLYHOCTK, BbIAENAEMON NPU TOPMOXKEHNMN B paccesHns 136bITOYHOrO Tenna.
reHepaTopHOM pexxume. MNpumMeHeHne TOPMO3HOIo
pe3uncTtopa obecneuymBaeT NornoweHne Bblgensiemon Tenna
B TOPMO3HOM PE3NCTOPE, a He B NpeobpasoBaTene
yactoTbl. NogpobHee cm. B Pykosodcmae no
NpPoeKMuUpPOB8aHUI0 MOPMO3HbLIX pe3ucmopos.
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YBELIOMJIEHU

Y6eauTechb, UTO pe3ncTop NOAXOAUT ANs 06paboTKn
TpebyeMoro BpemMmeHN TOPMOXKEHNS.

MakcmmanbHO AonycTMas Harpyska Ha TOPMO3HOM
pesncTop onpeaenserca NMMKOBON MOLHOCTBIO NpK
33[1aHHOM MPEPBLIBUCTOM LIMKIE 1 MOXKET ObITb BbluMCIieHa
cnegyowmm o6pasom:

Pacuet Topmo3HOro pesucropa
NOCT.TOK, TOPM. x0.83

Rtopm. [OMm] = P

roe
Prvk. = Pp,Bwr. X MTOpM. X Nggur. X NVLT [BT]

OueBMAHO, CONPOTUBNEHNE TOPMOXKEHMA 3aBUCUT OT
Hanps»KeHWs B npomexyTouHol uenu (Unocr. toka).

MouwHocTb Topmos MNpepynpexpe | OTKNoYeHne

aKTUBEH Hue nepep (3awmTHOE

Unocr.rokaTopm. | OTKNIOYEHNEM | OTKNIOUEHME)

FC 360
3 x 380-480 B

770 B 800 B 800 B

MoporoBoe 3HaueHNEe MOXHO OTPEryNIMPOBaTh C NMOMOLLbIO
napametpa 2-14 Brake voltage reduce, ¢ pnanasoxom 70 B.

YBE/IOMJIEHU.

Y6egurtecb, UTO TOPMO3HOI pPe3nCTOP BblAepXKuBaeT
HanpsxeHue 410 B nnn 820 B.

KomnaHua Danfoss pekomeHgyeT Mcrnosib3oBaTb
CONPOTUBIEHNE TOPMOXKEHUA Rpek, paccumMTaHHOE no
dopmyne Huxe. PekomeHayemoe TOpMO3HOe
ONPOTUBIEHME FAPAHTMPYET, UTo npeobpasosaTtesb
yacToTbl ByaeT cnocobeH TOPMO3UTLCSA MPU HanbonbLiem
TOPMO3HOM MOMeHTE (Mropm.9)) 160 %.

10CT. TOKa x100x 0’83
Pugur. X MTOPM. (%) XN VLT X Ngsur.
Nasur. 06bIYHO cocTaBnseT 0,80 (£ 75 kBT); 0,85 (11-22 KBT)
nvLt 06bIYHO cocTasnset 0,97

Rpex. [OM] =

B cnyyae npeobpasosatenein yactotbl FC 360 Topmo3Hoe
conpoTuBieHne Rpek. NPV TOPMO3HOM MOMEHTE, PaBHOM
160 %, onpepensaeTca BblparKeHNEM:

396349 . ;

4808 : Rpek.= Pasnr. [om 1
pren — 397903 0 o

4808 Rpe.= S, 502 [ow]

1) [ina npeobpazosameneli 4Hacmomsi C 8bIXOOHOU
MowHocmeto Ha eany < 7,5 kBm

2) ina npeobpazosamerneli 4acmomsi C 8bIXOOHOU
MowHocmeto Ha eany 11-75 kBm

YBEJIOMJIEHU

ConpoTuBneHre TOPMO3HOIro pe3ncTopa He AOMKHO
npesbiWwaTb 3HaueHus, pekomeHayemoro Danfoss. Ecnu
Bbl6paTb TOPMO3HOI pe3ncTop ¢ 6onee BbICOKNM
OMUYECKNM COMPOTUBIEHNEM, TO TOPMO3HOI MOMEHT,
paBHbii 160 % OT HOMUHANIbHOTO KPYTALLEro MOMEHTa,
MOXET He JOCTUraTbCA, MOCKONbKY CyLiecTByeT
BEPOATHOCTb aBTOMaTUUY€CKOTrO OTKOUEeHUA
npeo6pasoBaTens YacTOTbl N3 COOOpaXKeHU
6e3onacHOCTU.

ConpoTuBneHne AOKHO 6biTb 60nbLue, YemM Ruun..

YBEJOMJIEHU

Ecnu B BbIXOAHOM TpaH3KCTOpEe CXeMbl MPOUCXOAUT
KOPOTKOE 3aMblKaHue, TO paccesHne MOLHOCTY B
TOPMO3HOM pe3ncTope MOXeT 6biTb NpefoTBpalLeHo
TONbKO OTK/lOYeHNEM Npeobpa3oBaTena YacToTbl OT
nuTalroLeil ceTu C MOMOLLbIO CETEeBOro BbiK/louaTensa unm
KOHTaKTopa. (KoHTaKTop MOXeT ynpaBnaTbcA
npeo6pasoBarTesnieM 4acToTbl.)

YBELIOMJIEHU

Henb3s npukKacaTbCs K TOPMO3HOMY pe3uncTopy,
NOCKOJIbKY BO BpeMs TOPMOXXEHNSA OH MOXKeT CTaTb
oueHb ropAYnM. TOPMO3HOIN pe3ncTop cnepyet
pa3mewiatb B 6e30onacHoi cpefie, YTo6bl NCKNIOUUTD
OMNacHOCTb Moapa.

2.9.4 YnpaBneHue C nomoLbio GyHKUMN
TOPMOXKEHUA

TopMO3 3aLULLEH OT KOPOTKOrO 3aMblKaHUSi TOPMO3HOIO
pe3ncTopa, a TOPMO3HOW TPaH3UCTOP KOHTPONUPYETCs C
Lieniblo O6HAPYXKEHUsI ero KOPOTKOro 3amblKaHuA. [ns
3alMTbl TOPMO3HOIO Pe3nCTOpa OT Neperpyskn B cyiyyae
BO3HWKHOBEHMSA HEUCMNPABHOCTM Npeobpa3oBaTens 4acToTbl
MOXET MCNOJIb30BaTbCA penelHblin/undpoBoii BbIXOA.
Kpome Toro, Topmo3 obecrneumBaeT BO3MOXHOCTb
CUMTbIBAHWNA 3HAYEHUIN MFHOBEHHOW MOLLHOCTM U CpepHen
MoLHOCTK 3a nocnegHune 120 c. TopmMo3 MOXeT Takxe
KOHTPONNPOBaTb MOLHOCTb TOPMOXEHMA U 0becneunBaTtb,
yTO6bl OHa He MpeBbiWana npegena, yCTaHOBAEHHOIO B
napametpe 2-12 Brake Power Limit (kW).

YBEJIOMJIEHU

KOHTpOsib MOLHOCTM TOPMO3a He ABMSAETCA 3alUTHON
byHKUMeit; Ana npefoTBpaLLeHNsA NPEeBbILEHNS
npeaenbHON MOLHOCTY TOPMO3a TpebyeTcs Tennoeoe
pene. Lilenb TOPMO3HOro pesuncropa He 3awuieHa oT
yTeuKM Ha 3emiio.

BMeCcTo GpyHKUMN TOPMOXKEHMS MOXKHO C MOMOLLbIO
napametpa 2-17 Over-voltage Control Bkniountb GyHKUMIO
KOHMposia nepeHanpsxeHus (6e3 TOPMO3HOIo pe3ncTopa).

MG06B450
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JaHHaa oyHKUMA akTuBHa Ans Bcex 6nokos. OyHKUUA paeT
BO3MOXHOCTb 130eXaTb OTK/IOUEeHUs npeobpasoBaTtens
YacToTbl NPU BO3PACTaHWUUN HAMNPSXKEHWS B Lienu
NOCTOAHHOrO TOKa. ITO AOCTUrAeTcA MyTeM yBennyeHus
BbIXOAHOW YacTOTbl C LeMblo OFPAaHNYEHNSA HANPSXKEHUS,
NOCTYNaKLWEro 13 Leny NocTOSHHOro Toka. [aHHas
byHKUMA ynobHa, Hanpumep, AnA NpefoTBpaLleHns
OTKJII0UeHMsi NpeobpazoBaTeNia YacToTbl MPU OYEHb
KOPOTKOM BpeMeHU 3amefieHus. B sTom ciyyae Bpems
3amMedSIeHNs yBEeIMUMBAETCA.

YBELIOMJIEHU

KoHTponb nepeHanpsKeHUA Henb3A BKNIOUUTb Npu
pabote c gBUraTtenem c NOCTOSAHHbIMU MarHUTamu (T. e.
Korga ana napametpa 1-10 Motor Construction
ycTaHoBneHo 3HauyeHue [1] PM non salient SPM (HesigHon.
€ nocm. MaeH.)).

2.10 WHTennekTyanbHbIN NOrMYecKum
KOHTponnep

WHTennekTyanbHoe norunyeckoe ynpasneHue (SLC)
npepcTasnAeT coboi 3afaHHyIo0 Nosib3oBaTenem
nocnefoBaTeNbHOCTb AencTBui (cm. 13-52 [leticmeue
koHmposnnepa SL [x]), koTopas BbinonHAetca SLC, korpga
COOTBETCTBYIOLIEE 3alaHHOE MoNib3oBaTenem cobbimue (CM.
13-51 Cobeimue koHmposnnepa SL [x]) oueHuBaetca SLC Kak
true (ucmuHa).

YcnoBuem ana cobbiTis MOXeT ObITb ONpeAeneHHbIN CTaTyc
WK Takoe yClioBUe, NPy KOTOPOM BbIXOZ, U3 NOTVKU Un
onepaHpa Komnapartopa onpefensetca kak TRUE (UctuHa).
3To npuBefeT K CBA3aHHOMY AeNCTBUIO, KaK NMOKa3aHo Ha
PucyHok 2.36.

Par. 13-51 Par. 13-52 2
SL Controller Event SL Controller Action ~
2
[aa}
o
(22}
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 L

Par.13-11
Comparator Operator

<

TRUE longer than..

PucyHok 2.36 CBA3aHHOe pAelicTBue

CobbITUA 1 AEeNCcTBMSA NMPOHYMEPOBaHbl 1 CBA3aHbl B Mapbl
(cocTosiHMA). ITO 03HAvaeT, YTo Koraa HacTynaet cobbimue
[0] (nprobpeTaeT 3HaueHne TRUE), BbinonHseTcA delicmeue
[0]. Mocne aToro aHanu3MpyTCA ycnosus cobbimus [1] u,
€C/IN OHO OLEHMBAETCA KakK true (UCMUHG), BbINONHAETCA
Oeticmeue [1] n T. A. B KaXAblil MOMEHT BpeMeHU
OLIEeHNBAETCs TONbKO OAHO cobbimue. Ecnn cobbiTne
OLIeHEHO Kak false (noXb), B TeueHMe TeKyLLero NHTepsana
ckaHnpoBaHuaA (B SLC) HMYero He NPONCXOANT U HUKaKne
Apyrue cobeimua He aHanusnpytotca. Korga 3anyckaerca
SLC, B KaxKgOM MHTepBane CKaHMPOBaHWA BbIMONHAETCA
oueHka cobbimus [0] (n Tonbko cobeimus [0]). U Tonbko
korga cobsimue [0] 6ypeT oueHeHo KakK true (ucmuHa), SLC
BbINONHUT Oelicmaue [0] n HauHeT oueHmBaTb cobsimue [1].
MoxHo 3anporpammupoBaTtb oT 1 go 20 cobsimuti n
delicmsud.

Korpa BbiNnonHeHo nocneaHee cobbimue/Oelicmaue,
NnocneaoBaTeIbHOCTb HaUMHAETCA CHOBa C cobbimus [0]/
Oeticmeus [0]. Ha pucyHKe PucyHok 2.37 nokasaH npumep c
TpeMA CcobbITUAMMN/HeNCTBUAMMN.
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Start
event P13-01

130BA062.14

Stop
\event P13-02
|

/

—~ Stop
- event P13-02
PucyHok 2.37 MNocnefoBaTenbHOCTb € TpeMA cobbiTnamn/
AencTBMAMMN

KomnapaTtopbi

KomnapaTtopbl ncnonb3yoTca ana cpaBHeHMA
HenpepbIBHbIX NepeMeHHbIX (BbIXOAHOW 4acTOTbl,
BbIXOAHOrO TOKa, aHanoroBoro BXO4HOro curHana un 1. a.) ¢
bUKCMpPOBaHHbBIMY MpPeayCTaHOBAEHHBIMU BeJIMYMHAMU.

Par. 13-11 2
Comparator Operator IN
Par.13-10 B
Comparator Operand < §
Par. 13-12 TRUE longer than.
Comparator Value
PucyHok 2.38 KomnapaTtopbl
MpaBuna norukn
C NOMOLLbIO NOrnMyecknx onepaTtopos u, usiu, He MOXXHO
06beMHATb 0 Tpex byneBbix BXxofoB (true/false) ot
TallMepoB, KOMMApPaTOpPOB, LUMPPOBLIX BXOAOB, 6UTOB
COCTOAHVA 1 COBBITUIA.
Par. 13-41 Par. 13-43 =4
Logic Rule Operator 1 Logic Rule Operator2 &
Par. 13-40 9 P 9 P g
Logic Rule Boolean 1 ® §
Par. 13-42 oD D i

Logic Rule Boolean 2 . <Dj>
Par. 13-44

Logic Rule Boolean 3

PucyHok 2.39 lMpaBuna norukn

2.11 JKcTpemanbHble ycnoBua paboTbl

KopoTkoe 3ambikaHue (pa3a-c¢pasa aBurartens)
Mpeo6pa3oBaTenb YacTOTbl MMEET 3aLUTy OT KOPOTKOrO
3aMblKaHVA, OCHOBAHHYIO HA M3MEPEHUM TOKa B Kaxaow 13
Tpex $a3 ABuratens uay B Lenu NOCTOAHHONO TOKa.
KopoTKoe 3amblkaHue mMexay ABYMS BbIXOAHbIMU ¢pazamm
NPUBOAUT K Nneperpyske npeobpasoBartesnis 4acToTbl MO
TOKy. NpeobpazoBaTtenib YacTOTbl OTK/IOYAETCA OTAENbHO,

KOrfa TOK KOPOTKOro 3aMblkaHWA NpeBblllaeT JONyCTUMOoe
3HauyeHue (aBapuiHbIA curHan 16, oTKIYeHne ¢
GNIOKMPOBKOW).

KommyTtauma Ha Bbixoge

KommyTauua uenen Ha BbIXOAe MeXay ABuratenem u
npeobpasoBaTtesiemM YacToTbl BMOMHE AONYCTUMA U He
MOXET NoBpeanTb NpeobpasoBaTenb YacToTbl. OgHaKo
MOXET MOABUTLCA COOOLEHNE O HEUCMPABHOCTH.

MpeBblweHne HanNpsAXeHUs, co3JaBaeMoe ABUraTesiem
HanpsxeHvie B NPOMEXYTOUYHOW Lienn yBenn4ynBaercs,
Korga ABuratefib NepexoauT B reHepaTopPHbIN Pexum. 3T
NPOVCXOAUT B ClefytoWwmx CiyyasnXx.

1. Harpy3ka packpyunBaet gsuratens (npu
NMOCTOAHHOM BbIXOAHOWM YacToTe
npeobpasoBarens).

2. MNpu 3ameaneHnn (yMeHbLIEHNN CKOPOCTU) Mpu

60/bLIOM MOMEHTE VHEPUMUN TPEHKE HU3KOE 1
BPEMEHMN 3aMeaneHns HeQOCTaTOUHO Ais
paccenBaHuWsi SHeprum B BUAe NoTepb B
npeo6pasoBaTene YacToTbl, ABUraTene un
YCTaHOBKe.

3. HEBepHaﬂ HaCTpOIZKa KOMNeHCaUunn CcKonbxeHna
MOXET NpPuMBECTN K NOBbILLIEHNIO HaNpPAXeHNA B
uenny NoCTOAHHOIo TOKa.

Bnok ynpasneHna mMoxeT nbITaTbCA CKOPPEKTUPOBaTb
M3MEHEeHNe CKOPOCTH, eC/IN 3TO BO3MOXHO (nap.

2-17 KoHmporne nepeHanpsxxeHus).

Mpu pocTmKeHnn onpeaeneHHOro ypoBHA HanpsXXeHnA
npeobpa3oBaTenb YacTOTbl OTKIOYAETCA ANA 3alUTbI
TPaH31CTOPOB 1 KOHAEHCAaTOPOB MPOMEKYTOUYHOW Lienu.
Ina Bbibopa cnocoba perynupoBaHnNA YPOBHA HaMpPsKeHNA
NPOMEXYTOUHOI Lenn cM. napameTpbl 2-10 OyHKyuA
mopmoxeHusa v 2-17 KoHmpone nepeHanpaxeHus.

OTK/IoYEeHNe HanpsXKeHnus cetn

Mpy NponafaHnmn HanpsKeHUs ceTy NpeobpasoBaTenb
YacToTbl NpoAoKaeT paboTaTh, MOKa HamnpsKeHne
NPOMEXYTOUYHOIN Lienu He CHU3UTCSA [0 MUHMMAJIbHOTO
YPOBHSA, NP KOTOPOM MPOUNCXOANUT OcTaHoB (T. e. 320 B).
MpoaomKUTENbHOCTb BbINMOMHEHWA Bbibera MHBEPTOPOM
onpenensieTcA HanpsXeHVeM CETU nepef nponagaHvem
NUTaHWA U Harpy3Kon ABuraTens.

CraTnuyeckas neperpyska B pexume VVC*

Mpw neperpy3ke npeobpa3oBaTesnis YacToTbl (AOCTUTHYT
npeaen MOMeHTa, 3aAaHHbIn B nap. 4-16 Torque Limit Motor
Mode/4-17 Torque Limit Generator Mode) 6noku ynpaBneHus
YMEHbLLAIOT BbIXOAHYIO YaCTOTY [NA CHVIXXEHUWA Harpysku.
Mpw cnnbHOWM NeperpysKke TOK MOXeT OKa3aTbCA CTOMb
60/IbLINM, UTO 3TO MPVBEAET K OTKIIIOUYEHNIO
npeobpasoBaTena YacToTbl NPUMEPHO Yepe3 5-10 c.

PaboTta Ha npefenbHOM KpyTALEM MOMEHTe OorpaHMyeHa
BpeMeHeM (0-60 c), KOTopoe 3ajaeTcA napameTpom
14-25 Trip Delay at Torque Limit.
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2.11.1 Tennosas 3awmnTa ABuratens

YTo6bI 3aWNTUTL CUCTEMY OT CEPbE3HbIX MOBPEXAEHUN, B

VLT® AutomationDrive FC 360 npefycMOTPEHO HECKONbKO
cneumanbHbiX GYHKLMWA.

Mpepen KpyTAlwero MomeHTa

Mpenen KpyTALero MoOMeHTa 3alyMLaeT gBuraTtesib ot
neperpysky He3aBMCUMO OT CKOPOCTU BpalleHuA. Mpegen
KpYTALLEero MOMeHTa yCTaHaB/IMBaeTCA B NapameTpe

4-16 Torque Limit Motor Mode w/vinn 4-17 Torque Limit
Generator Mode, a Bpema ocTaHOBa nocrne
npenynpexaeHna o NpeBbllIeHUN KPYTALLEro MOMeHTa
ycTaHaBnuBaetca B 14-25 Trip Delay at Torque Limit.

MNpepen no Toky

Mpenen no Toky 3apaetca B napametpe 4-18 Current Limit,
a Bpema 40 OTKJIIOYEHUA NMPU NOABIEHNN NpeaynpexaeHuns
O MpesblleHnn npeaena no Toky 3apaetca B 14-24 Trip
Delay at Current Limit.

HwXHui npegen ckopoctu

MapameTp 4-12 Motor Speed Low Limit [Hz] orpaHuuymBatoT
MaKCMaJibHYH0 BbIXOAHYI0 CKOPOCTb, KOTOPYIO MOXET
ob6ecneunTb NpeobpasoBaTesb YacToTbl.

BepxHuin npegen ckopoctn

Mapametp 4-14 Motor Speed High Limit [Hz] van 4-19 Max
Output Frequency orpaHWU/BalOT MaKCMMasbHYIO BbIXOAHYO
CKOPOCTb, KOTOPYIO MOXeT obecneunTb NpeobpasoBaTtenb
YacToThbl.

dneKkTpoHHoe TennoBoe pene (3TP)

®OyHkuua OTP npeobpasoBaTtena 4acToTbl M3MepseT
baKTMUeCKnin TOK, CKOPOCTb 1 BpeMs A BblUNCIeHNA
TemnepaTypbl ABUraTeENA W ero 3aluTbl OT Neperpesa
(NpepynpexpaeHre unn oTkoveHne). BHewHun Tepmmctop
TaKkKe poctyneH. OTP — 3To aneKkTpoHHasa GyHKUuA,
KoTopasa MMUTUPYeT bumeTannmnyeckoe pene Ha OCHOBe
BHYTPEHHUX n3mepeHuin. Ee xapaktepucTika npeacrasneHa
Ha PucyHok 2.40.
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PucyHok 2.40 3TP

Ha ocu X noka3aHo cooTHoLweHne MeXay lgsur. N
HOMUWHAaNbHbLIM 3HaYeHNeM lgeur.. MO OCK Y nokasaHo Bpems
B ceKyHAax nepep cpabaTbiBaHvem ITP, oTKIovaowmm
npeobpasoBaresib YacToTbl. Ha KprBbIX NoKa3aHa
XapaKkTepHas HOMMHanbHaA CKOPOCTb: BABOe Honblue
HOMWHaNbHOM cKOpPOCTU 1 0,2 OT HOMMHaNbHOW CKOPOCTH.
Mpw HU3Kol ckopocT yHKuma ITP cpabaTtbiBaeT npu
6onee HU3KOW TemnepaType B CBA3N C MEHbLUUM
oxnaxgeHnem asuratens. Takum obpa3om asuratesb
3alueH oT neperpesBa faxe Ha Manon CKOPOCTU.
OyHKumA TP BblumcnAeT TemnepaTypy ABuraTena Ha
OCHOBE QaKTMUYeCKOro Toka M CKopocTu. BblumcneHHas
TemnepaTtypa OTOOpaXKaeTcs Kak napameTp AnsA YTeHus B
16-18 Motor Thermal.
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3 Kopa Tuna u ero Bblbop

3.1 3akas 1-6: HaMMeHOBaHWe usgenuvs

H: TAxenbin pexum
7: neperpyska

Y6eaunTech, UTo 060PYAOBaHNE COOTBETCTBYET BALUUM Q: HopManbHblit pexmm’)

Tpe6OBaHI/1F|M N CcBeAEeHNAM 3aKa3a, AnA 4Yyero nposepbTe 0,37-75 kBT, Hanpumep
MOLWHOCTb, HanpsA»XeHne N faHHble O Neperpyske Ha ' K37: 0,37 KBT?
nacnopTHol Tabnnuke npeobpasoBaTens 4acToTbl. 8-10: MowHocTb 1K1: 1.1 KBT
01,
11K: 11 kBt 1. 4.
5 11-12: Knacc HanpaXkeHnA T4: 380-480 B, 3 ¢asbl
™M
o0 _1qc. .
: VLT® AutomationDrive S 13-15: Knacc IP E20: IP20
www.danfoss.com ] 16-17: BY-nomexm H2: knacc C3
T/C: FC-360HK37T4E20H2BXCDXXSXXXXAXBX -
2 ——— P/N: 134F2970 S/N: 691950A240 ) . X: HeT
0.37 KW 0.5HP High Overload 18: TopMO3HOW NpepbiBaTeNb B: BCTDOEHHBIY
IN: 3x380-480V 50/60Hz 1.24/0.99A . p
OUT: 3x0-Vin 0-500Hz 1.2/1.1A(Tamb. 45°C) 19: ch X: HeT
3—T R;ﬂs ﬁ C € =
CHASSIS/IP20 20: noKpbITe neyaTHon nnatol [C: 3C3
| 0 O 0O A mﬁﬁﬁx DANFOSS 21: ceTeBble KNemMMbl D: paspeneHve Harpysku
. . AX: HeT
29-30: BCTPOEHHbIN ceTeBon )
der AO: Profibus
nHTepdenc .
AL: ProfiNet®
Si’:ums:‘:’ Ta6nuua 3.1 Kog Tuna: pasnnuHbie GyHKUUM 1 AONONHUTENbHbIE
BO3MOXKHOCTU
/\ WARNING:
STORED CHARGE DO NOTTOUCH UNTIL 4 MIN. AFTER CgedeHusi 0 00NOIHUMESbHBIX YCmpoUlicmeax U NPUHAOeXHOCMSAX
DISCONNECTION -
RISk OF ELECTRIC SHOCK.DUAL SUPPLY DISCONNECT MAINS cMm. 8 pasdene JJononHumensHele ycmpoticmed u npuHaodexHocmu
AND LAODSHARING BEFORE SERVICE 8 Pyko8odcmee no npoekmupo8aHuro.
1) Ana eapuaHmos, npedHasHayeHHsIx 0719 pdbomel 8 HOPMAIbHbIX
ycnosusx, moseko 11-75 kBm. B gapuaHmax, npedHa3Ha4yeHHbIx 0/1s
1 |Koa Tvna pabomel 8 HOPMAsbHBIX YC108UsAX, cemeable UHMepdelicol Profibus u
2 [Homep ana 3akasa ProfiNet He npedycmompeHsl.
3 | TexHNnuyeckne XapaKTepPUCTUKU 2) CsedeHus no ecem munopda3smepam no MmowHocmu cm. 8

enasa 4.1.1 [lumaHue om cemu 3 x 380-480 B nepem. moka.
PucyHok 3.1 MacnoptHas Ta6nuuka 1 n 2 3) 0,37-22 kBm co 8cmpoeHHbIM MOPMO3HbIM hpepeisamesnem. 30—
75 KBm — mosibKo ¢ 8HEWHUM MOPMO3HbIM hpepbieamesnem.

4) Ha mekywuli MOMeHmM He 8binycKkaemcs.

1234|567 |8[9|10[11|12[13|14|15|16|17|18|19[20|21|22|23|24|25|26|27|28|29| 30 |31]32 E
FlCc|-|3|6|0]|H T E O|H |2 | X|X|C|D|X|X|S|X[X|X|X]|A BX§
B Al O 8

Al L

PucyHok 3.2 Ctpoka Kofa Tuna
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Kop Tvna u ero Bbi6op VLT® AutomationDrive FC 360

3.2 Homepa gna 3akasa: lononHutenbHble
YCTPOWNCTBA N MPUHAANIEXHOCTU

OnwucaHue Homepa ana
3aKasa

Manenb ynpasnenna VLT® LCP 21 132B0254"

BbIHOCHOI MOHTaXHbI KOMMNEKT ANA 132B0102?

navenu VLT® LCP, Bkniovatowmin Kabenb

ONVHON 3 M

3akpbiBatowmin wutokVLT®, FC 360 132B0262"
NepexogHuk VLT® rpaduueckoir LCP 13280281
Navenb ynpasnexua VLT® LCP 102 130B1107
Bxoa sHkopaepa VLT®MCB 102, FC 360 132B0282

Bxopa pesonsepa VLT® MCB 103, FC 360 132B0283
KnemmHasa kpbiwka VLT® ana MCB, J1, FC 132B0263

360

KnemmHas kpbiwka VLT® ana MCB, J2, FC [ 132B0265
360

KnemmHas kpbiwka VLT® gna MCB, J3, FC 132B0266
360

KnemmHasa kpbiwka VLT® ana MCB, J4, FC 132B0267
360

KnemmHas kpbiwka VLT® ana MCB, J5, FC [ 132B0268
360

MOHTaXHbIi KOMMNEKT pa3BA3biBatoLLen 132B0258
naHenu VLT®, J1

MOHTaXHbIN KOMMAEKT pa3BA3blBaloLLen 132B0259
naHenu VLTS, J2, J3

MOHTaXHbIN KOMMNEKT pa3BA3biBaloLLen 132B0260
naHenu VLT®, J4, J5

MOHTaXHbIi KOMMNEKT pa3BA3biBatoLLen 132B0284
naHenu VLT®, J6

MOHTaXHbI KOMMNEKT pa3BA3blBaloLLen 132B0285

navenu VLT®, J7

1) 2 8uda ynakoeku — no 6 unu 72 wm.

2) 2 wm. 8 00HoU ynakoske
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Danfitt

Koa tuna n ero Bbl60p PyKOBOﬂCTBO no NPOeKTNpoBaHnioO

3.3 Homepa gna 3akasa: TOpMO3Hble pe3ncTopbl

KomnaHua Danfoss npepnaraeT WWPOKYI0 HOMEHKNATypy PasfiMuHbiX Pe3ncTopoB, cneunanbHo npeaHasHaueHHbIX 4is
npeobpasosatenen yactotbl Danfoss. O nogbope pa3mepoB TOPMO3HOrO pe3ncTopa cM. 1dsd 2.9.4 YnpasneHue ¢ NoMowiblo
hyHKUUU MOpMOXeHUs. B 3Tom pasgene ykasaHbl HOMepa AnA 3aKa3a TOPMO3HbIX Pe3UCTOPOB.

3.3.1 Homepa gna 3akasa: TopMmo3Hble pe3nctopbl 10 %

FC 360 Pm (HO) Rmun. Rropm., Hom. Rpex. Propm..cpa. Homep Nepuop | CeueHune |Tennosoe | Makc.

Kopja kabena' pene | TOopMO3H
on

MOMEHT

npu Rpex.
T4 [kw] [Om] [Om] [Om] [kw] 175Uxxxx [c] [mm?] [A] [%]
HK37 0,37 890 1041,98 989 0,030 3000 120 1,5 0,3 139
HK55 0,55 593 693,79 659 0,045 3001 120 1,5 04 131
HK75 0,75 434 508,78 483 0,061 3002 120 1,5 04 129
H1K1 1,1 288 338,05 321 0,092 3004 120 1,5 0,5 132
H1K5 1,5 208 244,41 232 0,128 3007 120 1,5 0,8 145
H2K2 2,2 139 163,95 155 0,190 3008 120 1,5 0,9 131
H3KO0 3 100 118,86 112 0,262 3300 120 1,5 13 131
H4KO0 4 74 87,93 83 0,354 3335 120 1,5 1,9 128
H5K5 55 54 63,33 60 0,492 3336 120 1,5 2,5 127
H7K5 7.5 38 46,05 43 0,677 3337 120 1,5 33 132
H11K 1 27 32,99 31 0,945 3338 120 1,5 5.2 130
H15K 15 19 24,02 22 1,297 3339 120 1,5 6,7 129
H18K 18,5 16 19,36 18 1,610 3340 120 1,5 83 132
H22K 22 16 18,00 17 1,923 3357 120 1,5 10,1 128
H30K 30 1 14,6 13 2,6 3341 120 2,5 13,3 150
H37K 37 9 1,7 1 3,2 3359 120 2,5 15,3 150
H45K 45 8 9,6 9 39 3065 120 10 20 150
H55K 55 6 7,8 7 4,8 3070 120 10 26 150
H75K 75 4 57 5 6,6 3231 120 10 36 150

Ta6bnuua 3.2 FC 360 — cetb: 380-480 B (T4), pa6ounin unkn 10 %

1) Bca cucmema kabeneli 0omkHa coomeemcmaosame 20Cy0apCmMeeHHbIM U MeCMHbIM HOPMAM U NpdsusidM 8 OMHOWEHUU ceveHus Kabenel u
memnepamypel okpyxatoujeli cpeobl.
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Danfits

Kopg Tvina u ero Bbi6op

VLT® AutomationDrive FC 360

3.3.2 Homepa pgnAa 3akasa: TOpMo3Hble pe3nctopbl 40 %

FC 360 Pm (HO) Rmun. Rropm., Hom. Rpex. Propm..cpa. Homep Mepunoa | Ceuenne | Tennosoe | Makc.

Koaa ka6ena" pene TOPMO3H
on

MOMEHT

npu Rpex.
T4 [kw] [Om] [OM] [Om] [kw] 175Uxxxx [c] [mm?] [A] [%]
HK37 0,37 890 1041,98 989 0,127 3101 120 1,5 0,4 139
HK55 0,55 593 693,79 659 0,191 3308 120 1,5 0,5 131
HK75 0,75 434 508,78 483 0,260 3309 120 1,5 0,7 129
H1K1 11 288 338,05 321 0,391 3310 120 1,5 1 132
H1K5 1,5 208 244,41 232 0,541 3311 120 1,5 1,4 145
H2K2 2,2 139 163,95 155 0,807 3312 120 1,5 2,1 131
H3KO0 3 100 118,86 112 1,113 3313 120 1,5 2,7 131
H4KO0 4 74 87,93 83 1,504 3314 120 1,5 3,7 128
H5K5 5.5 54 63,33 60 2,088 3315 120 1,5 5 127
H7K5 7,5 38 46,05 43 2,872 3316 120 1,5 7.1 132
H11K 11 27 32,99 31 4,226 3236 120 2,5 11,5 130
H15K 15 19 24,02 22 5,804 3237 120 2,5 14,7 129
H18K 18,5 16 19,36 18 7,201 3238 120 4 19 132
H22K 22 16 18,00 17 8,604 3203 120 4 23 128
H30K 30 11 14,6 13 11,5 3206 120 10 32 150
H37K 37 9 11,7 11 14,3 3210 120 10 38 150
H45K 45 8 9,6 9 17,5 3213 120 16 47 150
H55K 55 6 7.8 7 21,5 3216 120 25 61 150
H75K 75 4 5,7 5 29,6 3219 120 35 81 150

Ta6bnuua 3.3 FC 360 — ceTb: 380-480 B (T4), pa6ounii uukn 40 %

1) Bca cucmema kabeneli 0onxxHa coomeemcmeosams eocyaapcmseHHb/M U MecCmHbIM HOpmMam u npasusiam 8 omHoweHuu cedyeHuAa kabenel u

memnepamypel okpyxatowel cpedbl.

56

Danfoss A/S © 09/2014 Bce npaBa 3aLuMLLeHbI.

MG06B450



TexHuueckne XapaKTepucTtukn

PyKOBOACTBO no NPOeKTNpoBaHuio

4 TexHUYeCKne XapaKkTepUCTUKM

4.1 TexHuueckune XapaKTepUCTNKU, 3aBnucAaline ot MOWHOCTA

TunnyHaa BbIXOAHAA MOLYHOCTb Ha

sany HK37 HK55 HK75 H1K1 H1K5 H2K2 H3K0 H4Ko0 H5K5 H7K5
npeoGpasosatens uactots! [KBT] 0.37 0.55 0.75 1.1 1.5 2.2 3 4 5.5 7.5
Kopnyc 1P20 J J Bl 1 J 1 J2 J2 J2 J3
BbixogHOW TOK

BbixogHaa MoLwHOCTb Ha Bany [KBT] 0,37 0,55 0,75 1,1 1,5 2,2 3 4 5,5 7,5
HenpepbiBHbili (3 x 380-440 B) [A] 1,2 1,7 2,2 3 37 53 72 12 15,5
HenpepbiBHbii (3 x 441-480 B) [Al 1,1 1,6 2,1 2,8 34 4,8 6,3 8,2 1 14
MpepbiBucTbIN (Neperpyska 60 c) [Al 1,9 2,7 3,5 4,8 59 8,5 11,5 14,4 19,2 24,8
HenpepbiBHaa mowwHocTb (400 B

nepem. Toka) [KBA] 0,84 1,18 1,53 2,08 2,57 3,68 4,99 6,24 8,32 10,74
HenpepbiBHaa mowwHocTb (480 B

nepem, Toka) [kBA] 0,9 13 1,7 2,5 28 4,0 52 6,8 9,1 11,6
MakKc. BXogHOW TOK

HenpepbiBHbIN (3 x 380-440 B) [A] 1,2 1,6 2,1 2,6 3,5 4,7 6,3 8,3 11,2 15,1
HenpepeigHbii (3 x 441-480 B) [A] 1,0 12 1,8 2,0 2,9 39 43 6,38 9,4 12,6
MpepbiBUCTBIN (Neperpyska 60 c) [A] 1,9 2,6 34 4,2 56 7,5 10,1 133 17,9 24,2
JlononHuTenbHble TEXHNYECKNE XapaKTepucTukmn

Makc. nonepeuyHoe ceueHve Kabens

(ceTb, ABUMraTenb, TOPMO3 U Lenb 4 mm?

pasfeneHuna Harpysku) [MMY/AWG]

PacueTHble noTepn MOLWHOCTW Npu

MaKCMMaJibHOW HOMMHAJIbHOM 20,88 25,16 30,01 40,01 52,91 73,97 94,81 115,5 157,54 192,83
Harpyske [W]?

Bec, kopnyc IP20 23 2,3 23 23 23 2,5 3,6 3,6 3,6 4,1
Knp [%]? 96,2 97,0 97,2 97,4 97,4 97,6 97,5 97,6 97,7 98,0
Ta6bnuua 4.1 NutaHue ot cetn 3 x 380-480 B nepem. Toka — Tsxenblii pexxum"
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TexHunuyecKkne xapakTepucTukm VLT® AutomationDrive FC 360

TunnyHaa BbIXOAHAA MOLLHOCTb Ha H11K H15K H18K H22K H30K H37K H45K H55K H75K
Bany 1 15 18.5 22 30 37 45 55 75
npeo6pasoBaTtensa yactorbl [KBT]

IP20 J4 J4 J5 J5 J6 J6 J6 J7 J7
BbixogHOW TOK

HenpepbiBHbIii (3 x 380-440 B) [A] 23 31 37 42,5 61 73 920 106 147
HenpepbiBHbiii (3 x 441-480 B) [A] 21 27 34 40 52 65 77 96 124
MpepbiBucTbIf (Neperpyska 60 c) [A] 345 46,5 55,5 63,8 91,5 109,5 135 159 220,5
HenpepbiBHasa mowHocTb (400 B

nepem, Toka) [kBA] 15,94 21,48 25,64 29,45 42,3 50,6 62,4 73,4 101,8
HenpepbiBHasa mowHocTb (480 B

nepem. Toka) [KBA] 17,5 224 28,3 333 43,2 54,0 64,0 79,8 103,1
Makc. BxogHOM TOK

HenpepbiBHbIi (3 x 380-440 B) [A] 22,1 29,9 352 41,5 57 70,3 84,2 102,9 140,3
HenpepbiBHbIli (3 x 441-480 B) [A] 18,4 24,7 29,3 34,6 49,3 60,8 72,7 88,8 121,1
MpepbiBUCTbIV (Neperpyska 60 c) [Al 33,2 449 52,8 62,3 85,5 105,5 126,3 154,4 210,5

ﬂOI‘IOﬂHI/ITeanbIe TeXHNYeCKUue XapakKTepuctukn

Makc. nonepeyHoe ceueHve Kabena

) 16 mm? 50 Mm? 85 mm’
(ceTb, gBuratenn, Topmos) [Mm*/AWG]
PacueTHble NoTepU MOLIHOCTY MpK
MaKCManbHOW HOMWHaNbHOMN 289,53 393,36 402,83 467,52 630 848 1175 1250 1507
Harpyske [W]?
Macca, kopnyc IP20 [kr] 9,4 9,5 12,3 12,5 22,4 22,5 22,6 37,3 38,7
Kng [%7? 97,8 97,8 98,1 97,9 98,1 98,0 97,7 98,0 98,2

Ta6nuua 4.2 MutaHue ot cetn 3 x 380-480 B nepem. ToKa — TAXenblii pexum"
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TexHunuyecKkne xapakTepucTukm PykoBoAcTBO NO NPOEKTMPOBaHNIO

TunnyHaa BbIXOAHAA MOLLHOCTb Ha Q11K Q15K Q18K Q22K Q30K Q37K Q45K Q55K Q75K
Bany 1 15 18.5 22 30 37 45 55 75
npeo6pasoBaTtensa yactorbl [KBT]

IP20 Ja J4 J5 J5 J6 J6 J6 J7 J7
BbixogHOW TOK

HenpepbiBHbIN (3 x 380-440 B) [A] 23 31 37 42,5 61 73 20 106 147
HenpepbiBHbin (3 x 441-480 B) [A] 21 27 34 40 5o 65 77 % 124
MpepbiBuCTbIN (Neperpyska 60 c) [A] 25,3 34,1 40,7 46,8 67,1 80,3 99 116,6 161,7
HenpepbiBHaa mowHocTb (400 B

nepem. Toka) [kBA] 15,94 21,48 25,64 29,45 42,3 50,6 62,4 734 101,8
HenpepbiBHasa mowHocTb (480 B

nepem. Toka) [kBA] 17,5 22,4 28,3 333 43,2 54,0 64,0 79,8 103,1
Makc. BXogHOM TOK

HenpepbiBHbin (3 x 380-440 B) [A] 22,1 29,9 35,2 41,5 57 70,3 84,2 102,9 140,3
HenpepbiBHbIli (3 x 441-480 B) [A] 18,4 24,7 29,3 34,6 49,3 60,8 72,7 88,8 1211
MpepbiBucTbI (Neperpyska 60 c) [Al 24,3 32,9 38,7 45,7 62,7 77,3 92,6 113,2 154,3

ﬂOI‘IOﬂHI/ITeanbIe TeXHNYeCKUue XapakTepuctukn

Makc. nonepeyHoe ceuyeHve Kabena

(ceTb, ABUraTens, Topmo3) [Mm%/ 16 Mm? 50 mm? 85 mm?
AWG]

PacueTHble NoTepy MOWHOCTM Npu

MaKCMMaNbHOW HOMMWHANIbHOM 289,53 393,36 402,83 467,52 630 848 1175 1250 1507

Harpyske [W]?

Macca, kopnyc IP20 [kr] 9,4 9,5 12,3 12,5 22,4 22,5 22,6 373 38,7

Kz [%)? 97,8 97,8 98,1 97,9 98,1 98,0 97,7 98,0 98,2

Ta6nuua 4.3 MuTtaHue ot cetn 3 x 380-480 B nepem. Toka — HOpManbHas Harpyska'

1) Taxenell pexxum = Kpymawul momeHm 150-160 % 6 medeHue 60 ¢, HOPMANbHLIU pexum = Kpymawuti momeHm 110 % 6 meyeHue
60 c.

2) Tunogvle 3Ha4yeHUA nomeps MOWHOCMU NPUBOOAMCA NPU HOMUHA/IbHOU Hazpy3Kke U 00/KHbl Haxo0umecs 8 npedenax £15 %
(Oonyck €8A3aH C U3MeHeHUAMU HanNpAXeHUs U pasauyuem Xapakmepucmuk Kabeseu).

3HaveHus npusedeHsl ucxo0a u3 munuyHozo KI1[ dsuzamens (epaHuya IE2/IE3). [ina 0sueameneli ¢ 6onee Hu3kum KI1J nomepu 8
npeobpazosamere go3pacmaioom, u Haobopom.

OmHocumca K MOWHOCMU ox/1ax0eHuUs hpeobpasosamens yacmomel. Eciu yacmoma KoMMymauuu ebilue 3Ha4eHUs No yMOIYAHUIO,
803MOXeH pocm nomepeb. [IpusedeHHble OdHHbIE yHUMbIBAIOM MOWHOCMb, nompebnsemyio LCP u munogsiMu nnamamu ynpaessieHus.
YcmaHoska 0onosiHUmMesibHbIX ycmpolucma U Hazpy3Ku 3aKaszdyuka mo2ym ysesnudums nomepu Ha 30 Bm (xomsa 06bl4HO npu nosHou
HazpysKe niamel ynpaeseHus, Hanuquu nepugepuliHol WUHbI USIU NPU yCMaHosKke 0ONOHUMEsIbHbIX njiam 8 2He300 B ysenuyeHue
nomepe cocmasnaem ecezo 4 Bm).

JanHele 0 nomepsx mowjHocmu 8 coomeemcmeauu ¢ EN 50598-2 cm. www.danfoss.com/vitenergyefficiency.

3) [ina pasmepos kopnyca J1-J5 usmepaemca ¢ ucnosb308aHuem 3KpaHUPOBAHHbIX Kabeneli dgueamens 0nuHol 5 m npu
HOMUHA/16HOU Ha2py3Ke U HOMUHAbHOU Yacmome, 018 pasmepos Kopnyca J6 u J7 — ¢ ucnosib308aHUeM SKpaHUpOB8aHHbIX Kabenel
osuzamens 0nUHoU 33 M Npu HOMUHAbHOU HAzpy3Ke U HOMUHAsbHOU Yacmome. Knacc sHepeospghekmusHocmu cm. 8 pasdese
Ycnosus okpyxatoweli cpedsl 8 2nasa 4.2 Obujue mexHudeckue mpebosaHus. [lomepu npu YyacmuyaHol Hazpyske cM. Ha catime
www.danfoss.com/Vitenergyefficiency.
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TexHunuyecKkne xapakTepucTukm VLT® AutomationDrive FC 360

4.2 O6Lwwme TeXHNYECKME TPebOBaHNA

MutaHne ot cetn (L1, L2, L3)
Knemmbl nutaHus L1, L2, L3
HanpsaxxeHue nuTaHuA 380-480 B: o1 -15 % (-25 %)V go +10 %

1) Mpeobpazosamesno yacmomesl Moxem pabomame ¢ NOHUXeHHOU Npou3800UMEIbHOCMbIO NPU NOHUXEHHOM Ha 25 %
HanpsaxeHuu. MakcumasnbHaa 8bixo0HAs MOWHOCMb npeobpaszosamerss Yacmomsl cocmasnfaem 75 % 8 c/iydyae HanpsaxeHUs Ha
exo0e -25 % u 85 % e c/lyyae 8X00HO20 HanpsxeHus -15 %.

lMonHeIG KpymAawul MOMeHM HeB8O03MOXeH npu HanpsaXeHUU 8 cemu meHowe 10 % MUHUMAIbHO20 HOMUHA/IbHO20 HANPAXEHUSA
numanusa npeobpaszosamens.

YactoTa nutaHuAa 50/60 Ty +5 %
Makc. KpaTKkoBpeMeHHasa acummeTpua da3 ceTn nuTaHuA 3,0 % OT HOMMHANbHOIO HaNPAXeHUA NUTaHUA
KoappuumeHT akTuBHOM MoLyHOCTY (A) 2 0,9 HOMMHaNbHOTO 3HaYeHNA NPU HOMMUHANbHOW Harpyske
KoadpduumeHT peaktmBHom molyHocTH (cos ¢) okono (> 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

Ycmpolicmeo moxem ucnosib308amsca 8 cxeme, CNOCO6HOU 8b10a8aMb CUMMeMpPUYHbIU mok meHee 100 000 amnep (3¢e.
3Ha4YeHue) npu MAakc. HanpaxeHuu 480 B.

MouwHocTb gsuratens (U, V, W)

BbixogHOe HanpsaxxeHune 0-100 % OT HanpAXeHUA NUTaHUA
BbixoaHas yactoTa 0-500 Iy
BbixogHaa yactoTa B pexunme VVCH 0-200 Iy
Yncno KommyTaLmMin Ha Bbixoge bes orpaHuyeHuns
Bpema nsmeHeHna ckopoctun 0,05-3600 ¢

Xapa KTEPUCTUKN KPYTALLENrO MOMEHTA

MyckoBON KpyTALWMIA MOMEHT (MOCTOAHHbIN KPYTALWMA MOMEHT) MaKkcMyM 160 % Ha npoTsxeHumn 60 ¢
Meperpyska no KpyTALEeMy MOMEHTY (MOCTOAHHBIV KPYTALLNA MOMEHT) Makcumym 160 % Ha npoTsxeHnn 60 ¢
MyckoBOM KPyTALWMI MOMEHT (NepeMeHHbI KPYTALNA MOMEHT) makcumym 110 % Ha npoTsxeHun 60 ¢V
Meperpyska No KpyTALeMy MOMEHTY (NepeMeHHbIN KPYTALLMIA MOMEHT) Makcumym 110 % Ha npoTaxeHun 60 ¢
MyckoBon TOK Makcnumym 200 % Ha npoTaxeHun 1 ¢
Bpema HapacTaHuA KpyTswero momeHTta B VVC' (He3aBMCMOe OT YacToTbl nepekntoveHus fsw) 10 mc

1) 3HaveHus 8 npouyeHmMax OmMHOCAMCA K HOMUHAJ/IbHOMY KpymAwemMy MoMeHmy.
2) BpeMﬂ OMKJIUKA KpymAwe20 MoMeHma 3asucum om npumMeHeHUA U Haepy3Ku, HO, KaK npaesu’io, waez KkpymAawe2o momeHma
om 0 00 3a0aHuUa cocmaesisem 4-5-KpamHoe epemsa HapacmaHus Kpymsauweeo momeHma.

JnvHa n ceyeHne Kabeneir"

Makc. pnuHa kabens auratens (3KPaHMPOBAHHDIN) 50 m
Makc. gnuHa kabens geuratens (HeSKpaHWPOBAHHbII) 0,37-22 kBT1: 75 m, 30-75 kBT1: 100 m
Makc. ceyeHne NpoBoAOB, NOAKIIOUYAEMbIX K KIeMMaM YrpaBieHNA NPy MOHTaXe MMOKNM/KeCTKUM

npoBoaOM 2,5 Mm*/14 AWG
MuH. ceyeHvnie NPoOBOAOB, MOAKNIOYAEMbIX K KNeMMaMm yrpasieHus 0,55 mm*/30 AWG

1) [laHHble o kabensx numaHus cm. 8 Tabnuua 4.1 — Tabnuya 4.3.

Lindpposble Bxoapl

Mporpammupyemble undpoBble BXOAbI 7
Homep Knemmbi 18, 19, 27Y, 29", 32, 33, 31
Jlornka PNP nnn NPN
YpoBeHb HanpsaxeHusA 0-24 B nocrt. ToKa
YpoBeHb HanpsaxeHua, nornyeckun «0» PNP < 5 B nocr. ToKka
YpoBeHb HanpsxeHua, nornyeckas «1» PNP < 10 B nocT. ToKa
YpoBeHb HanpsaeHus, nornyeckmmn «0» NPN > 19 B nocT. ToKa
YpoBeHb HanpsaxeHus, nornyeckasa «1» NPN < 14 B nocT. ToKa
MakcumanbHoe HanpsaXeHne Ha BXoge 28 B nocr. Toka
[lnana3oH YacToTbl NOBTOPEHNA UMMNYNbCOB 4Ty -32kly
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(Paboumin UUKN) MUH. ANUTENBHOCTb UMMYNbCOB

4,5 mc

BxogHoe conpoTuBneHue, R;

MpubnusntenbHo 4 KOMm

1) Knemmeol 27 u 29 mo2ym 6bims makxe 3anpo2pammuposaHsl KaK 8bIXOOHbIe.

AHanoroBble BXofbl

KonnyectBo aHanoroebix BX04OB

2

Homep kKnemmbl

53, 54

Pexxumbl

HanmeeHVle nn ToK

Bbl6op pexuma

NpPorpamMmmHbIi

YpoBeHb Hanps»KeHus

0-10 B

BxogHoe conpoTuenexne, R;

MpubnusntenbHo 10 KOM

MakcrmanbHoe HanpsKeHue

ot -15 no +20 B

YpoBeHb TOKa

Ot 0/4 po 20 MA (MacwTabupyemblii)

BxopHoe conpoTuBneHue, Ri

MpubnusntensHo 200 Om

MakcrmanbHbI TOK

30 mA

Paspewalowas cnocobHOCTb aHaNoroBbIX BXOAOB

11 éut

To4yHOCTb aHanoroBbix BXO4OB

MorpelHocTb He 6onee 0,5 % OT NMOMHON LWKabl

Monoca vacrtor 100 My
AHanozosvle 8X00bl 20/1b8AHUYECKU U30/IUPOBAHbI OM HanpsaxeHua numanua (PELV) u Opyaux 8bICOKOBOIbMHBIX KIIEMM.
PELV isolation 2
o
0
+24V — %
18 Control [— Mains 2
\ \
\ [
, High —
31 voltage [— Motor
Functional ‘
—
isolation |
RS-485 ] = DCBus
PucyHoK 4.1 AHanorosble BXofAbl
UMNYNbCHbIe BXOAbI
Mporpammupyemblie MMMNYbCHbIE BXOAbI 2
Homepa Knemm MmnynbCHbIX BXOLOB 29, 33

Makc. yactoTa Ha Knemmax 29, 33

32 kl'y (aByxTakTHOE ynpaBsneHue)

Makc. yactota Ha kKnemmax 29, 33

5 K'Y (OTKPbITbIA KONNEKTOP)

MwuH. yacToTa Ha Knemmax 29, 33

4Ty

YpoBeHb Hanps»KeHus

CM. pa3gen, NOCBALLEHHbIN UMPPOBbLIM BXOAAM

MakcmnmanbHoe HanpAxeHne Ha Bxopae

28 B nocT. ToKa

BxogHoe conpoTmenenue, Ri

MNpubnusntenbHo 4 KOm

ToyHOCTb Ha umnynbcHom Bxoge (0,1-1 KIu)

MakcrnmanbHaa norpelHocTb: 0,1 % OT NONHON LWKasbl

TOYHOCTb Ha MMNynbcHOM Bxoge (1-32 kl'u)

MakcrmanbHasa norpewwHoctb: 0,05 % oT NoNHOW WKanbl

AHanoroBble BbIXOAbl

KonunyectBo nporpammmpyembix aHanoroBbix BbIXO4OB 2
Homep kKnemmbl 45, 42
InanasoH TOKa aHaNOroBoro BbixoAa 0/4-20 mA
Makc. Harpy3ska pe3ncTopa Ha aHasloroBOM Bbixofe OTHOCMTENbHO obLero nposoga 500 Om

TOYHOCTb Ha aHaNOroBOM BbiIXxoae

MakcrmanbHaa norpelwHocTb: 0,8 % NofHOW LWKanbl

Pa3peLuarowas cnocobHOCTb Ha aHanoroBoM Bbixoge 10 6uTtoB
AHQA10208bIl 8bIX00 2a/16BAHUYECKU U30IUPOBAH OM HanpsxxeHus numarus (PELV) u Opyaux 8bICOKOBO/IbMHbIX KIIeMM.
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Mnata ynpaBneHus, nocnepoBaTtenbHasa CBA3b Yepe3 uHTepdenc RS485
Homep knemmbl 68 (P, TX+, RX+), 69 (N,TX-, RX-)
Knemma Homep 61 O6wmn ana knemm 68 n 69

Cxema nocnedosamesnbHoU c8A3u RS485 eanveaHuyecku U3onuposaHa om HanpaxeHua numarus (PELV).

Lndpposbie BbIxoabl

Mporpammupyemble U1dPOBbIE/UMMYNIbCHBIE BbIXOADI: 2
Homep Knemmbi 27,291
YpoBeHb HanpsaeHUA Ha LMppPOBOM/UaCTOTHOM BbIXoae 0-24 B
Makc. BbixogHOW TOK (NOTpebutenb UM UCTOYHMK) 40 mA
Makc. Harpyska Ha 4YaCTOTHOM BbIxofe 1 kOm
Makc. eMKOCTHasA Harpyska Ha 4acTOTHOM Bbixofe 10 HO
MwuHMManbHaa BbIXo4HaA YacToTa Ha YaCTOTHOM Bbixofe 4Ty
MakcrmanbHasA BbIXOAHaA YacTOTa Ha YaCTOTHOM BbIxoae 32 kly
TOYHOCTb YaCTOTHOrO BbiXxoAa MakcrmanbHaa norpelwHocTb: 0,1 % NoAHOW LWKanbl
PaspeluatoLian cnocobHOCTb Ha YaCTOTHOM BbIxofe 10 6utos

1) Knemmubl 27 u 29 moeym 6bims makxe 3anpo2pammuposdHbl KaK 8XOO0HbIe.
Lugpoesoli 8bix00 2anb8aHu4ecKu U3oaupo8aH om HanpsxeHus numarus (PELV) u Opyaux 8bICOKOBOIbMHbIX KIEMM.
Mnata ynpasneHus, sbixof 24 B nocT. Toka

Homep knemmbl 12
MakcumanbHaa Harpyska 100 mA

NcmoyHuK HanpsaxeHuA 24 B nocm. moka 2ane8aHuYecku u3oauposaH om HanpsaxeHua numanua (PELV), Ho y Hezo mom xe
nomeHyuas, Ymo y aHano2o8bix U Yugppossix 8xo008 U 8bIXx0008.

Bbixogbl pene

Mporpammupyemble BbIXOoAbl pene 2
01-03 (HopMasibHO 3aMKHYTbI KOHTaKT), 01-02 (HopManbHO Pa3OMKHYTbIN KOHTaKT), 04-06 (HopmanbHO

Pene 01 n 02 3aMKHYTbIA KOHTaKT), 04-05 (HOpMasibHO Pa3OMKHYTbI KOHTaKT)

Makc. Harpyska (AC-1)V Ha knemmax 01-02/04-05 (HOPManbHO Pa3OMKHYTbIV KOHTAKT) (pe3ncT1BHan

Harpyska) 250 B nep. Toka, 3 A

Makc. Harpyska (AC-15)" Ha knemmax 01-02/04-05 (HOpmanbHO Pa30OMKHYTbIA KOHTAKT)

(MHAYKTMBHaA Harpyska npu cosg = 0,4) 250 B nep. Toka, 0,2 A

Makc. Harpyska (DC-1)V Ha knemmax 01-02/04-05 (HopmanbHO Pa30OMKHYTbI KOHTAKT) (pe3ncTBHaA

Harpyska) 30 B nocT. TOKa, 2 A

Makc. Harpyska (DC-13)" Ha knemmax 01-02/04-05 (HOPManbHO Pa3OMKHYTbIN KOHTAKT)

(MHBYKTVMBHaA Harpyska) 24 B nocr. TOKa, 0,1 A

Makc. Harpyska (AC-1)V Ha knemmax 01-03/04-06 (HOPManbHO 3aMKHYTbIN KOHTAKT) (pe3UCTUBHAA

Harpyska) 250 B nep. Toka, 3 A

Makc. Harpyska (AC-15)" Ha knemmax 01-03/04-06 (HOPMasbHO 3aMKHYTbIN KOHTAKT) (MHAYKTUBHAA

Harpy3ka npu cos@ = 0,4) 250 B nep. Toka, 0,2 A

Makc. Harpyska (DC-1)" Ha knemmax 01-03/04-06 (HOpPManbHO 3aMKHYTbINl KOHTaKT) (pe3ncTuBHanA

Harpyska) 30 B nocr. ToKa, 2 A

MuH. Harpy3ka Ha knemmax 01-03 (HOpManbHO 3aMKHYTbIA KOHTaKT), 01-02

(HOpPMaNbHO Pa3OMKHYTbIN KOHTAKT) 24 B nocT. ToKa, 10 MA, 24 B nep. ToKa, 20 mA

1) CmaHdoapm IEC 60947, yacmu 4 u 5
KoHmakmel pene umerom 2ans8aHuUyecKylo pa3gasky om ocmasnbHol Yacmu cxemel 6710200apa yCuneHHOU U30aayuu.

Mnata ynpasnexus, sbixod +10 B noct. Toka

Homep knemmbl 50
BbixogHOe HanpsxeHue 105B £0,5B
MakcumanbHaa Harpyska 15 MA

WcmoyHuk HanpsaxeHusa 10 B nocm. moka 2asb8aHu4ecku u3oaupo8aH om HanpaxeHua numaxusa (PELV) u dpyaux
8bICOKOBOSILMHbIX KITIEMM.
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XapakTepucTukn ynpasneHus

Paspeluatowas cnocobHOCTb BbIXOAHOW YacToTbl B UHTepBane 0-500 Iy +0,003 'y
Bpemsa peakunn cuctembl (knemmbl 18, 19, 27, 29, 32, 33) < 2 MC
[nana3oH perynmpoBaHna CKOPOCTK (Pa3OMKHYTbIN KOHTYP) 1:100 CUHXPOHHOW CKOPOCTUN BpaLleHusA
TOYHOCTb PerynMpoBaHNA CKOPOCTM BPaLLeHNA (Pa3OMKHYTbIA KOHTYP) *+ 0,5 % OT HOMMHaNbHOWN CKOPOCTU
ToYHOCTb CKOPOCTYW BpaLleHUA (3aMKHYTbIN KOHTYP) + 0,1 % OT HOMMHaNIbHOWN CKOPOCTU

Bce Xapakmepucmuku peeysiupo8aHusa OMHOCAMCA K ynpasJieHUto 4-noJIOCHBIM ACUHXPOHHbIM dsuzamersiem.

YcnoBua oKkpyalowien cpegbl

Pa3smepbl kopnyca J1-J7 IP20
WcnbiTaHne Bubpauuen, Bce pa3mepbl KOPMycoB 109
OTHOCUTENbHAA BNAXKHOCTb 5-95 % (IEC 721-3-3; knacc 3K3 (6e3 KoHAeHcaumm)) BO BpeMa paboTbl
ArpeccrBHan cpega (IEC 60068-2-43), TecT HaS knacc Kd

MeToa ucnbitTaHun cooTBeTCTBYET TpeboBaHMAM cTaHgapTa IEC 60068-2-43 H)S (10 gHen)
Temnepatypa okpyxatowel cpefbl (B pexxume kommyTaumm 60 AVM)

— CO CHVPKEHMEM HOMMHAJIbHbIX XapaKTepucTuK Makcumym 55 °CY
— NpW NOSIHOM HEMPepPbIBHOM BbIXOAHOM TOKe ANA OnpeAesieHHOro Turiopasmepa Makcumym 50 °C
— NPW NOSIHOM HEMNPepPbIBHOM BbIXOAHOM TOKe Makcumym 45 °C
MuH. TemnepaTypa oKkpy»atoLein cpefibl BO BpeMs paboTbl C MOSHON Harpy3Komn 0°C
MuH. TemMnepaTypa oKpy»atoLiein cpefibl Npy paboTe C MOHKEHHOWN NMPOU3BOAUTENIBHOCTbIO -10 °C
TemnepaTtypa Npu XpaHeHUN/TPaHCMOPTMPOBKe ot -25 po +65/70 °C
Makc. BbicoTa Hafi ypoBHeM MopA 6e3 CHUMKEeHNA HOMUHANbHbBIX XapaKTepucTrK 1000 m
Makc. BbicOTa Hafi YPOBHEM MOPA CO CHUMKEHNEM HOMWHASIbHbIX XapaKTepUCTUK 3000 m
EN 61800-3, EN 61000-3-2, EN 61000-3-3, EN 61000-3-11,

Crangaptbl SMC, n3nyyeHuve EN 61000-3-12, EN 61000-6-3/4, EN 55011, IEC 61800-3
EN 61800-3, EN 61000-6-1/2, EN 61000-4-2,

CrangapTtbl IMC, nOMexoyCcTonynBoCTb EN 61000-4-3, EN 61000-4-4, EN 61000-4-5, EN 61000-4-6
Knacc sHeproaddpektnsHocTn! IE2

1) Onpedensemca 8 coomgemcmauu ¢ mpebosaHuem cmaHoapma EN50598-2 npu cnedyrowux ycnosusx:
. HomuHaneHas Hazpy3ka
. Yacmoma 90 % om HomuHanbHOU
. 3asodckas Hacmpolika yacmomel KOMMymayuu
. 3asodckaa Hacmpolika Mmemoda KoMMymayuu

Pabouve xapakTepucTuky nnatbl ynpasneHns
WHTepBan ckaHUpoBaHuA 1 mc

CpeactBa u GpyHKUUN 3alnThbI
. DneKTPOHHaA TensoBas 3alluTa 3NeKTPoABUraTens OT neperpysKu.

(] KOHTpOJ’Ib TeMmnepatypbl paguaTtopa obecneunBaeT OTKIOYEHNE I‘Ip806pa3OBaT6ﬂﬂ 4acTOoTbl NP OOCTUMEHUN
onpeneneHHon Temnepartypbl. OTKNYeHMEe CxeMbl 3alnTbl OT MOBbLILEHHOMN TemnepaTtypbl HEBO3MOXHO O TeX Mop,
NOKa TemMnepaTtypa paanatopa He NMOHU3NTCA YPOBHA npeneanon Temnepartypbl.

. I'Ipe06pasoBaTenb 4acCTOTbl 3alMLieH OT KOPOTKOro 3aMblKaHMA KNnemMm OBuUratena U, Vv, wW.

o I'Ip|/| notepe ¢a3bl CeTn NUTaHnA npeo6pa303aTenb 4acCTOTbl OTKNKOYAETCA WM BblhaeT npepynpexageHme (B
3aBNCMMOCTW OT Harpyskm v 3afaHHbIX napameTpOB).

. OTcnexvBaHme HanpPsXXeHNA NPOMEXYTOUYHOM Lienu obecrnednBaeT oTKIoUeHne npeobpasosaTens 4acToTbl Npu
3HAUMTENIbHOM MOHVXKEHVN UMW MOBLILWEHVN HAMPSXKEHNA MPOMEXYTOUYHON Lienu.

. I'Ipeo6pasoBaTenb 4acCToTbl 3alMLieH OT KOPOTKOro 3amMblKaHMA Ha 3eMN0 KnemMmm ABurartena U, Vv, w.
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4.3 TlpepoxpaHutenu

4.3.1 BeepgeHue

[nA 3awmTbl Ha cnyyYam NOOMKN KOMMNOHEHTa BHYTPH
npeobpasoBaTena 4acToThbl (NepBad HENCMPaBHOCTb)
NCNonb3ynTe NPeAoXpPaHNTENN U/UNn aBToMaTuYecKme
BbIKNIOYATENN Ha CTOPOHE MUTAHWA.

3awmrTa napannenbHbIX Lenen

Bce napannenbHble Lenu B ycTaHOBKE, KOMMYTaLMOHHbIE
YCTPONCTBA, MEXaHW3MbI U T. fi. JOMXKHbl UMETb 3aluTy OT
KOPOTKOrO 3amMblKaH/A U Neperpysku no ToKy B
COOTBETCTBUN C FOCYAAPCTBEHHbIMU/MEXAYHAPOAHBIMU
npasunammn.

YBENOMJIEHU

3TN peKoMeHAaLMn He OXBaTbiBaloT 3aWuTy
napannenbHbiX Leneit npu ceptudukaumum no UL.

[poTecTnpoBaHHble U peKoMeHAyeMmble NpefoXpaHnTenn u
aBTOMaTMYeCKue BbIKNoYaTenu ykasaHol B Tabsuya 4.4.

Ecnn npepoxpaHuTeny BbIGUPAKOTCA B COOTBETCTBUU C
peKoMeHAaLMAMY, BO3MOXKHbIE MOBPEXAEHUSA MOTYT
OrPaHNUNBATBLCA MOBPEXAEHUAMY BHYTPU
npeob6pasoBaTesia YacToThl.

ABHVWMAHUWE!

HecobniogeHne npmBefieHHbIX PeKOMeHAaLnin MoXKeT
NpuBeCcTV K BOSHUKHOBEHUIO PUCKOB ANA NepcoHana, a
TaKXe K NoBpeXaeHnio npeobpasoBaTenia YacToTbl 1
MHOro obopypoBaHuA.

4.3.2 CootBeTcTBUe TpeboBaHmAm EC

YBE/IOMJIEHU.

Wcnonb3oBaHne npefoxpaHuTenein WA aBToMaTUYeCcKnx
BblK/louaTenen apnAeTca ob6sa3aTeNnbHbIM Ansa
cootBetcTBUsA IEC 60364 (B EC).

B cxeme, cnocobHon BbifgaBaTbh 3$pdeKkTUBHbLIA ToK 100 000
A (cuMMeTPUYHBINA) Npr HanpskeHun 380-480 B, Danfoss
pekomeHayeT NPUMEeHATb NpeAoXpaHuTeny,
nepeuyncneHHble B Tabauya 4.4, ¢ y4eToMm HOMUHaNbHOroO
HanpsaXeHnA npeobpasoBaTtena yacTtoTbl. Mpu
NCMOMb30BaHNM MPaBWIbHbIX NpefoXpaHuTenen
HOMWHANbHbIA TOK KOPOTKOro 3ambikaHuA (SCCR)
npeob6pasoBaTena YactoTbl coctasnsaet 100 000 A (3¢9.).

Pasmep MouwHocTb [KBT] MpepoxpaHutTenb B COOTB. C
Kopnyca TpeboBaHnamn EC
0,37-1,1
| 1,5 9G-10
2,2
3,0
J2 4,0 9G-25
55
JE] 7,5 9G-32
J4 11-15 9G-50
J5 185 gG-80
22
30
J6 37 9G-125
45
J7 >3 aR-250
75

Ta6bnuua 4.4 MpepoxpaHuTtensb ¢ mapkuposkoi CE, 380-480 B,
pasmepbl Kopnyca J1-J7

4.4 Kng

KMNJ npeo6pa3soBaTtens yactoTbl (nvLt)

Harpy3ka npeobpa3oBaTenia 4acTOTbl Masio BAIMSET Ha €ro
KnA. O6biuHo KMNO npy HOMUHANBHON YacToTe fABUraTens
fmMN MOCTOAIHEH, AaXe NPU U3MEHEHUN BENNYUHDI
KPYTALLEro MOMeHTa Ha Bany Asuratens B npegenax ot 100
0 75 % HOMWHaNbHOrO MOMEHTA, T.€. B CJlyyae YaCTUYHbIX
Harpysok.

70 TakKe o3HayvaeT, uto KM npeobpazoBartens 4acToThl
He MeHseTcA faxe npu Bblbope Apyrux xapakrepuctuk U/f.
OpHako xapaktepuctuku U/f Bnusitot Ha KM gBuratens.

KMNJ HeckonbKo CHUXKaeTca Npu 3agaHnn 4acToTbl
KOMMyTaLMm Bbllle 3HayeHnA no ymonyaHuio. KMJM takxke
HEMHOrO YMeHbLUAeTCA NPU HaNPAXKEHUN NUTaloLWen ceTn
480 B n npu gnvHe kabens cebiwe 30 M.

Pacuet KN/ npeo6pasoBaTtensa 4acToTbl

Mpw onpepenennn KMNJ npeobpasosatens 4acToTbl Ans
PasnnUHbIX CKOPOCTEN M Harpy3oK UCnonb3ynTe
PucyHok 4.2. KoaddnumeHT Ha 3ToW Anarpamme Hy»KHO
YMHOXWTb Ha yaenbHbiii KM, yKasaHHbI B Tabnuuax
TEXHUYECKNX XapaKTePUCTUK.
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PucyHok 4.2 TunnyHble Kpusbie KN

KN4 asuratensa (naswr.)

KN neuraTens, noakntoueHHOro K npeobpasosaresnto
YacToTbl, 3aBUCUT OT YPOBHA HamarHnumeaHmaA. O6bIYHO
KM nouTtn Tak »e BbICOK, KaK U Npu NUTaHUN ABuraTens
HenocpeacTBeHHO oT ceTtu. KIMJ gBuratena 3aBucuT ot ero
TMna.

B ananasoHe KpyTAwero momeHta 75-100 % ot
HoMUHanbHoro, KM asuratena npakTMyeckn NOCTOAHEH
KaK npu pabote oT npeobpasoBaTesia YacToTbl, TaK 1 Npu
NUTaHUN HENOCPEACTBEHHO OT CETU.

Y manomoulHbIX aBuratenen snuaHne Ha KMa
xapaktepuctuk U/f HesHaumTenbHo. B To e Bpema ans
nBuratenen mouwHocTtblo 11 KBT 1 Bbile nmeeTtca
CYLLEeCTBEHHbIN BbINTPbILL.

YactoTta kommyTauuu Ha KM manomolHbix ABuratenen
06blYHO He BnuseT. [ns aAsuratenein MOWHOCTbo 11 KBT 1
Bbiwe K[ yBennunsaetca (1-2 %) nockonbKy npwm
BbICOKOW YacTOTe KOMMYyTaLuUW TOK ABUratena nMmeeT noutu
nfeanbHylo CMHycouzanbHyo Gbopmy.

KNA cucrembl (Ncuctembl)

Ona Boluncnerns KNI cuctembl HEOGXOAMMO YMHOXUTD
KN npeo6paszoBatens yactotsbl (nvim Ha KNI gsuratens
(nosur.):

NCUCTEMBbI = NVLT X Nagur.

4.5 AKyCTUYECKUI LWyM

AKycTuyeckuin Wwym npeobpasoBaTens 4acToTbl
cospaeTca TpeMA UCTOYHUKaMM:
. Jlpoccenamm NOCTOAHHOIO TOKa MPOMEXKYTOYHON
uenu.

. BCTpOeHHbIM BEHTUATOPOM.
. Opoccenem ¢ounbTpa BY-nomex.

TunoBble 3HaUYeHNA, M3MEPEHHbIe Ha PacCcToAHUN 1 M oT
6nokKa:

Pasmep Kopnyca

Mpwn ckopoctn
BeHTUnATOpa 50%
[ABA]

MNpu nonHon
CKOpOCTUN
BeHTUNATOpa [nbA]

J2 (3,0-5,5 KBT) Het paHHbIX" 55
J3 (7,5 KkBT) HeT paHHbIx" 54
J4 (11-15 kBT) 52 66
J5 (18,5-22 kBT) 57,5 63
J6 (30-45 KBT) 56 71
J7 (55-75 KBT) 63 72

Ta6nuua 4.5 TUNnyHble N3MepeHHble 3HaYeHNA

1) Kopnyca J1-J3 umetom ¢puKcupo8aHHyto ckopocme
8eHMuIAMOopa.

4.6 Ycnosusa du/dt

Mpu nepeknoyeHNn TPaH3CTopa B MOCTe
npeobpasoBaTenisi YaCToTbl HAMPsXKEHNe Ha ABUraTene
yBenunumeaeTca co ckopoctbio dU/dt, 3aBucawen ot
cnegytowmx GakTopos:

. Tun kabena gsuraTens.
. MNMonepeyHoe ceueHne Kabens aBuraTens.
. [nvHa kabena gsuraTens.

] Mcnonb3oBaHue SKpPaHNpPOBaHHOIro nnun
HE3KPaHNPOBaHHOIoO Kabena gBuratens.

° MHp.yKTI/IBHOG conpoTtmBneHne

Co6cTBEHHAA MHAYKTMBHOCTb BbI3bIBAET CKaYOK
HanpsxeHusa Unuk. Ha ABUratene, nociae 4Yero oHo
CTabunusmpyeTcs Ha ypPOBHe, 3aBUCKMOM OT Hamnpsi>KeHUs B
NPOMeXyTOUHOW Lenun. Bpema HapacTtaHMA 1 nukoBoe
HanpseHre Unuk. BANAIOT Ha CPOK Cny6bl aBuratens.
Ecnn nukoBoe HanpsxeHne oueHb BEMMKO, 3TO BMAET Ha
ABuratenun 6e3 mnsonaumn ¢pasHblx 06MOTOK. Yem anvHee
kabenb gBuratens, Tem 60nblie BPemMs HapacTaHus v
NMKOBOE HarnpsXeHue.

MnKkoBoe HanpsXeHWe Ha KneMmax ABuratens Bbl3blBaeTcA
nepeknoyeHnem TpaHsuctopos IGBT. FC 360
cooTBeTcTBYeT TpeboBaHuam IEC 60034-25 B vacTty,
Kacatowenca agsurateneil, CKOHCTPYMPOBAHHbIX ANA
ynpaBneHua NocpeacTBom npeobpasosatenein yactotbl. FC
360 cooTBetcTByeT Takxke |IEC 60034-17 B vacty,
KacatoLlenca o6bluHbIX ABUraTeneil, yrpasasembix
npeobpasoBaTenAMm 4acToTbl.

Cnegyowpme pgaHHble dU/dt n3mepeHbl Ha CTOPOHe KnemMbl
ABuratens:

Bpemsa

Hanpsax | HapactaHn
OnuHa eHune f Upeak du/dt
Kabena [m] |cetn [B] | [MKc] [kV] [KBT/MKc]
5 400 0,164 0,98 54
50 400 0,292 1,04 2,81
5 480 0,168 1,09 5,27
50 480 0,32 1,23 3,08

J1(0,37-2,2 kB7)

HeT gaHHbIX"

51

Tabnuua 4.6 JaHHble dU/dt gna FC 360, 2,2 kBT
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Bpemsa Bpemsa
Hanpsx | HapacTaHu Hanpsx | HapacTaHu
OnuHa eHune a Upeak du/dt OnuHa eHune A Upeak du/dt
Kabensa [m] cetn [B] |[MKc] [kV] [KBT/MKCc] Kabena [m] |cetm [B] |[MmKc] [kV] [KBT/MKc]
5 400 0,18 0,86 3,84 5 400 0,14 0,64 3,60
50 400 0,376 0,96 2,08 50 400 0,548 0,95 1,37
5 480 0,196 0,97 3,98 5 480 0,146 0,70 3,86
50 480 0,38 1,19 2,5 50 480 0,54 113 1,68
Ta6bnuua 4.7 Januble dU/dt ana FC 360, 5,5 KBT Ta6nuua 4.12 fanuHble dU/dt ana FC 360, 45 kBT
Bpemsa Bpemsa
Hanpsax | HapactaHu Hanpsax | HapactaHu
OnvHa eHne a Upeak du/dt OnuHa eHne A Upeak du/dt
Kabensa [m] cetn [B] |[MKc] [kV] [KBT/MKCc] Kabensa [m] |cetm [B] |[MmKc] [kV] [KBT/MKc]
5 400 0,166 0,992 4,85 5 400 0,206 0,91 3,52
50 400 0,372 1,08 2,33 54 400 0,616 1,03 1,34
5 480 0,168 11 5,2 5 480 0,212 1,06 3,99
50 480 0,352 1,25 2,85 54 480 0,62 1,23 1,59
Tabnuua 4.8 JaHHble dU/dt ana FC 360, 7,5 KBt Ta6bnuua 4.13 fanuHble dU/dt gna FC 360, 55 kBT
Bpems Bpems
Hanpsx | HapacTaHu Hanpsix | HapacTaHu
OnuHa eHne a Upeak du/dt OnuHa eHune A Upeak du/dt
Kabena [m] | cetn [B] | [MKc] [kV] [KBT/MKc] Kabens [m] |cetn [B] |[MKc] [kV] [KBT/MKc]
5 400 0,224 0,99 3,54 5 400 0,232 0,81 2,82
50 400 0,392 1,07 2,19 50 400 0,484 1,03 1,70
5 480 0,236 1,14 3,87 5 480 0,176 1,06 4,77
50 480 0,408 1,33 2,61 50 480 0,392 1,19 2,45
Ta6bnuua 4.9 JanHble dU/dt gna FC 360, 15 kBt Tabnuua 4.14 fanuble dU/dt gna FC 360, 75 kBT
Bpems 4.7 Ocobble ycnosus
Hanpsx | HapactaHu
JnuHa eHune a UpEAK du/dt PaccmoTpute BO3MOXKHOCTb CHUMEHMA HOMUHANbHbIX
ka6ens [m] |cetn [B] |[Mkc] kV] [KBT/MKc] XapaKTePUCTUK B HEKOTOPbIX OCOObIX YCIOBUSAX, BAUSIOLIMX
5 400 0,272 0,947 2,79 Ha paboTy npeobpa3soBaTena 4acToTbl. B HeKOTOpPbIX
50 400 0,344 1,03 24 YCNOBUAX CHUXKEHNE HOMUHAJSIbHbIX NapameTpoB
5 480 0316 1,01 2,56 HeobX0AVMMO MPOV3BECTU BPYUHYHO.
50 480 0,368 12 261 B apyrux xe ycnosusx npeobpasoBatesnb YacToOThl

Ta6bnuua 4.10 Aanuble dU/dt gna FC 360, 22 kBT

Bpemsa
Hanpsx | HapacTaHn

OnvHa eHne a Upeak du/dt
Kabensa [m] cetn [B] |[MKc] [kV] [KBT/MKCc]
5 400 0,212 0,81 3,08

53 400 0,294 0,94 2,56

5 480 0,228 0,95 3,37

53 480 0,274 1,1 3,24

Ta6nuua 4.11 Aanuble dU/dt ana FC 360, 37 kBT

BbINOJHAET aBTOMATUYECKMI Nepexos Ha HeCKONbKO
NMOHWXKEHHbIe XapaKTepUcTKn. CHUXKEHNE HOMUHANbHBIX
XapaKTepUCTUK UCMonb3lyeTcs ana obecneyeHnsa paboTbl B
KPUTUUECKMX PEXMMaX, B KOTOPbIX B MPOTMBHOM Cilyyae
MOXET MPON30NTU OTKIIOYEHNE.

4.7.1 CHUXeHNne HOMUHAaNbHbIX
XapaKTepUCTUK BPYUHYIO

HeobXxoAMMOCTb CHUXKEHVS HOMUHAMBHbIX XapaKTePUCTUK
BPYUHYIO MOXET OblTb PACCMOTPEHA B OTHOLLEHWN
cnegyiowmx GakTopos:

66
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TexHnuyecKne xapakTepucTmkm PykoBoAcTBO NO NPOEKTMPOBaHNIO
. ATMochepHoe aaBreHre — MpY YCTaHOBKeE Pasmep MouwHocTb | MakcumanbHbii MaKcumanbHbI
obopyaoBaHMA Ha BbICOTe Bbilwe 1 KM Kopnyca |[kBT] BbIXOHOIN TOK BbIXOZHOW TOK
. CkopocTb gBuratens — npu HenpepbIBHON npm 45 °C npu 50 °C
paboTe Ha HU3KMX 060pPOTax B NPUMEHEHMSAX C 037 1 11
NOCTOAHHbBIM KPYTALMM MOMEHTOM 0,55 16 16
0,75 2,1 2,1
. Temnepatypa okpyatowen cpeabl — npu n r 30 28
TemnepaTtype oKpyKatowlein cpefbl Boiwe 45 °C 15 34 28
(ans HekoTOpbIX TMMOB — Bbiwwe 50 °C), > 28 38
noppobHee cm. Tabnuya 4.15 v Tabnuya 4.16. d - .
3 6,3 6,3
Pasmep MowHocTb | MakcumanbHbiii MakcmmanbHbii J2 4 82 8.2
Kopnyca |[KBT] BbIXOAHOW TOK BbIXOHOMN TOK 55 11,0 9,4
npu 45 °C npu 50 °C J3 7,5 14,0 11,9
0,37 1,2 1.2 14 1 21,0 21,0
0,55 1,7 1,7 15 27,0 22,6
i 0,75 2,2 2,2 )5 18,5 34,0 34,0
11 3,0 3,0 22 40,0 37,7
1,5 3,7 3,0 30 52 52
2,2 53 41 J6 37 65 65
3 7.2 7,2 45 77 76
J2 4 9,0 9,0 55 96 96
5,5 12,0 10,2 7 75 124 117
)33 7,5 15,5 13,1
n 23,0 23,0 Tab6nuua 4.16 CHMXKEHMe HOMUHANbHBIX XapaKTepucTuUK npun
J4 15 31,0 26,0 480 B
18,5 37,0 37,0
> ) 42,5 20,0 4.7.2 ABTOMaTUuYECKOE CHUXEHue
30 61 61 HOMWHaJ1bHbIX NapaMeTpPOB
J6 37 73 73
25 20 77 MpeobpasoBaTesib YacTOTbl HeMpPepbIBHO NpoBepsAeT
55 106 106 KpUTUYeCKne ypoBHU:
7 75 147 125
. Kputnyeckun BbICOKyto TemnepaTtypy Ha nnarte
Ta6bnnua 4.15 CHUKeHMEe HOMIUHAMNbHbIX XapaKTepUCTUK npu ynpaBneHnAa unn pagmnartope.
3808 . BbicoKyto Harpy3ky Ha ABuraTenb.
. HwXHUM npefen ckopocTn ABuraTens.
. CpabatbiBatoLye cUrHasbl 3amTbl

(nepeHanpsxeHne/HeJOCTaTOYHOE HanpAXeHne,
neperpyska rno TOKy, 3amMblKaHMe Ha 3eMJIi0 1
KOPOTKOE 3aMblKaHue).

Mpn 06HaPYXEHUN KPUTUUECKOTO YPOBHS
npeobpasoBaTenb YacTOTbl PETYINPYET YACTOTY
KOMMYyTaLuu.
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MoHTax 1 HacTporika RS485

VLT® AutomationDrive FC 360

5 MoHTaxK n HacTpomnka RS485

5.1 BBepeHwue

5.1.1 KpaTkoe onucaHue

RS485 — 370 MHTepdelic ABYXNPOBOAHON LWNHBI, COBMECTUMbIN C TONONOrMeil MHOroaboHEHTCKOW CeTun, B KOTOPOW Y3/ibl

MOFYT NMOAK/YATLCA NO LWMHE UMK Yepe3 OTBETBUTENIbHbIe Kabenn oT obLeil MarncTpanbHoln nHun. Bcero K ogHomy

CerMeHTy CeT MOXeT ObITb MOAKN0YEeHO A0 32 y350B.

CermeHTbl ceTV pa3gefieHbl peTpaHcnATopamm, cM. PUcyHok 5.1.

Rt
Ry =
| | s
<
| Master | | 1 ‘ | 2 ‘ ‘ 3 ‘ ‘ 31 ‘ ‘ Repeater &
Rt | Rt
|Repeaier||1‘ |2‘ ‘3‘ ||30
Rt Rt
L] |
Ry ‘ ‘ Rt
L] REXRREN
PucyHok 5.1 UHTepdelic wnHbl RS485
VYBEZIOMJIEHU KabenbHOro ynioTHeHus. MoxeT noTpe6oBaTbcs
. . nprMeHeHne Kabenei BbipaBHMBAHUA MOTEHLMANOB C
Kaxkabi peTpaHCNATOP AENCTBYET Kak y3en BHYTpu .
. Lenblo Co3jaHnAa OAMHAKOBOro noTeHumana no Bcen cetu,
CermeHTa, B KOTOPOM OH ycTaHOBNeH. Kaxabin ysen B .
. . 0COBGEHHO B YCTAaHOBKaX C Kabenamy 60NbLION ANUHBI.
cocTaBe flaHHOMN CeTU AOMKeH NMeTb YHUKalbHbIN agpec,
. [inAa npepoTBpalleHnA HecornacoBaHnA MMNeaaHCoB
He NOBTOPAIOWMNINCA B OCTaJIbHbIX CerMeHTax. . .
MCMONb3yNTe BO BCEN ceTn Kabenu ogHoro tmna.
. MopkniouanTe ABMraTenb K npeobpasoBaTenio YacToTbl
3amMKHuTe KakKﬂlbIVI CerMeHT Ha 060UX KOHLAX, NCnonb3ysa ) SKPAHNPOBaHHBIM KaBenem.
60O KOHEUHbIN nepekntovatens (S801) npeobpasosaTenei
YacToTbl, IMH60 OKOHEUHYIO PE3NCTOPHYI0 CXeMY CO
2 . Ka6enb JKpaHupoBaHHas BuTaA napa (STP)
CcmelleHrem. na ycTponcTBa WKHbI BCErga UCnonb3ynte
N MmnepaHc [Om] | 120
3KpaHMpoOBaHHyto BUTYyt0 napy (STP) n cnepynte
O6LLlerlpVIHF|TbIM Ccnocobam MoHTaa. [nua Kabens He 6onee 1200 m (BKnoyaa OTBETBUTESbHbIE
] NNHUN)
M
He 6onee 500 m mexgy CTaHUUAMM
Bonblwoe 3HayeHe nMeeT obecrneyeHne HU3KOro
VMNEAaHCa 3a3eMIEHNA SKPaHa B KaX/A0M y3ne, B TOM Ta6nuua 5.1 TexHUUECKNe XapaKTepuUcTukn Kabenei
yncne No BbICOKUM YacToTaM. ogknioumte sKpaH ¢
60nbLUO MOBEPXHOCTLIO K «3eMie» C MOMOLLbIO,
Hanpumep, KabenbHOro 3aXx1uma Unm NPoBoAALLErO
68 Danfoss A/S © 09/2014 Bce npaBa 3aLuMLLeHbI. MG06B450
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5.1.2 lNopgkntoueHue cetun

Mopkniounte npeobpasoBaTenb YacToTbl K ceTn RS485
cnepyowmm obpasom (cM. Takke PucyHok 5.2):
1. MopkniounTe cUrHanbHble NPOBOAA K Knemmam 68
(P+) n 69 (N-) Ha rnaBHOW nnate ynpasneHUs
npeobpasoBaTesia YacToTbl.

2. MogkniounTe 3KpaH Kabena K KabenbHbiM
3aXKrMam.

YBENOMJIEHU

IOna cHWXeHuA nomex Mexay npoBogHMKaMu
peKkomeHAayeTcA UCNoJib30BaTb 3KPaHUPOBaHHbDbIe Kabenu
1N BUTble Napbl.

d
N
130BB795.10

AND 'WWOD

PucyHok 5.2 MNMopaknioueHne cetn

5.1.3 Habop annapatHoro obecnevyeHus

Ona nogknioueHna wuHbl RS485 ncnonb3ynite
nepeksnoyaTeslb OKOHEYHOWN Harpy3Kku Ha rnaBHoON nnarte
ynpaBrneHus npeobpasoBaTtens YacToTbl.

3aBoackasn yctaHoBKa nepekniovatena — OFF (BbIKJ1.).

5.1.4 HacTpounku napameTpoB Ana CBA3N
Modbusn

Mapametp DOyHKuuA

8-30 Protocol Bbibepute npuknagHoii NPOTOKON Ans

paboTbl ¢ nHTepdericom RS485.

8-31 Address YcTaHoBUTe apec y3na.

YBEAJOMJIEHU

[nana3oH agpecoB 3aBUCUT OT
NpPoTOKONa, Bbi6paHHOroO B nap.
8-30 Protocol.

8-32 Baud Rate YcTaHOBMTE CKOPOCTb nepefayn AaHHbIX.

YBEIOMJIEHU

CkopocTb nepefayn AaHHbIX NO
YMOJYaHMIO 3aBUCUT OT NPOTOKONa,
BblGpaHHOro B nap. 8-30 Protocol.

MNapameTp
8-33 Parity / Stop
Bits YMCO CTOMOBbIX BUTOB.

YBEJOMJIEHU

Bbi6op no ymonuaHuio 3aBUCUT OT
NpPOTOKONa, BbiGpaHHOro B Nap.
8-30 Protocol.

OyHKUMA

YcTtaHoBUTE 6UTDI KOHTPOIA YeTHOCTN U

8-35 Minimum

Response Delay

3agante MUHUMANbHYIO 3afiePXKKY MEXAY
nosydYeHVeM 3anpoca 1 nepefaden oTgeta.
Jta GyHKUMA Cronb3yeTca Ans
NPeoaoneHrs 3agepxKeK npu 5
peBepPCMPOBaHUM Nepefaqmn faHHbIX

mMoaemom.

8-36 Maximum 3afaniTe MakCUManbHyIo 3aepXKKy mexay

Response Delay nepegaven 3anpoca v noayyeHnem oTeeTa.

8-37 Maximum B cnydae npepbiBaHMA Nepeaaymn ycraHoBuTe

Inter-char delay MaKCUMarbHYI0 3aepXKy Mexay AByMs
nosnyyaembimy 6antamu, 4tTobbl 0becneunTb

Tanm-ayT.
YBEIOMJIEHU

Bbi6op No ymonuyaHuio 3aBUCUT OT
npoTokona, BbiIbpaHHOro B nap.
8-30 Protocol.

Ta6nuua 5.2 HacTpoiika napaMeTpoB CBA3M MO NPOTOKONY
Modbus

5.1.5 ObecneyeHune IMC

KomnaHua Danfoss pekomeHZyeT npeanpuHaATb cnegyouine
Mepbl Mo obecneveHnto SMC, no3BonAwLWMe YCTPAHUTD
nomexu B cetn RS485.

YBE/IOMJIEHU

CoGniofaiiTe COOTBETCTBYIOLYME rOCYaPCTBEHHbIE U
MeCTHble HOPMbI 1 MPaBWIa, Kacalolmecs, Hanpuvep,
nojKnioyeHns 3awuTHoro 3asemneHus. MpoknagbiBanTte
Kabenb cBaA3n RS485 Ha yganeHun ot Kabeneir gBuratens
M TOPMO3HOrO pe3ncTopa, YToobl NPeaoTBpaTUThL
B3auMHble BY-nomexm mexpy kabenamm. O6b1uHO
J[ocTaToyHo obecneunTtb pacctosaHue B 200 Mm.
PekomeHayeTca npepycMaTpuBaTb MakcmanbHO
BO3MOXHO€ paccToaHue mexpay kabenamm, oco6eHHO
TaMm, rae Kabenu nponokeHbl NapannesibHO Ha 60MblLOIA
npoTaxeHHocTu. Ecnn He ypaetca nsbexarb
nepeceveHus, kabenb RS485 ponkeH nepecekaTbca ¢
Kabenamu gBuratens U TOPMO3HOro pesmcropa nop
yrnom 90°.

MG06B450
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5.2 FC-npotokon

5.2.1 KpaTkoe onuncaHve

FC-npoTokon, Takxe Ha3biBaembi FC-lunmHOM nnun
CTaHAAPTHOWN LUMHOW, ABNAETCA CTaHAAPTHbIM MPOTOKOJSIOM
Danfoss ansa nepudepunitHoi wuHbl. OH onpepensaet
cnoco6 focTyna K AaHHbIM MO NPUHLMMY FaBHbIA-
NOAYMHEHHDBIV ANA CBA3W MO WKHe NocnefoBaTenibHON
CBA3N.

K WnHe MOXHO MOAKNIOUNTL OHO FMaBHOEe U Ao 126
NMOAYMHEHHbBIX YCTPONCTB. [NaBHOe yCTPOWCTBO BbibMpaeT
NOAYMHEHHbIe YCTPOWCTBa NO CMMBONY afpeca B
Tenerpamme. MogYMHEHHOE YCTPOMCTBO HE MOXET
nepefasaTb cOObOLIeHME NO COBCTBEHHON UHMLMATMBE: AN1A
3TOro TpebyeTca 3anpoc; TakKe HEBO3MOXeH 0OMeH
CoO6LEeHNAMN MeXay NOAUYMHEHHbIMU YCTPOWCTBAMM.
CBA3b OCyLEeCTBAAETCA B MNOYAYMIIEKCHOM peXunme.
DyHKLMA rNaBHOro yCTPOWCTBa He MOXeT 6blTb NepefaHa
Apyromy ysny (cuctema C OfHUM FNaBHbIM YCTPOWCTBOM).

Dusnyeckum yposHem aBnaeTca RS485, 1. e. ncnonbsyetca
nopt RS485, BCTPOEHHbIN B NpeobpasoBaTenb YacToTbl.
MpoTokon FC noppepusaeT pasHble popmaTbl Tenerpamm:

. YKOpOUeHHbIN popmaT u3 8 6anTos AN faHHbIX
npouecca.

. YanuHeHHbIn dopmat 13 16 6aiiToB, KOTOPDIN
TaKXKe BK/IOYaeT KaHan napameTpos.

. ®opmart, ncnonb3yemblin AnA TEKCTOB.

5.2.2 FC c Modbus RTU

FC-npoTokon obecneumBaeT JOCTYN K KOMaHAHOMY CIOBY ©
3afjaHuio Mo LWMHe npeobpa3oBaTesna YacToTbl.

KomaHgHOe CnoBO MO3BONAET rMaBHOMY YCTPOWNCTBY
Modbus ynpaBnaTb HecKonbKMU BaxKHbIMU QYHKLMAMM
npeobpasoBaTens YacToTbl:

. Myck

. OcTaHOB MpeobpasoBaTens YacToTbl PA3/IMYHbIMU
crnocobamu:

- OcTaHoB Bblberom
- BbicTpbIi ocTaHOB

- OcTaHoB TOPMOXeHNEM NOCTOAHHbIM
TOKOM

- HopMmanbHbIli OCTaHOB (M3MeHeHEM
CKOpOCTK)

. Bo3BpaT B ncxogHoe coctosHue (c6poc) nocne
ABAPUINHOTO OTKIIOYEHNA

. PaboTa c pasnnuHbIMU NpegycTaHOBAEHHbIMA
cKopoCTAMM

. PaboTta B 06paTHOM HanpaBneHUn
. M3meHeHMe akTMBHOro Habopa napameTpoB

. YnpaBneHue AByMA pene, BCTPOEHHbIMU B
npeobpasoBaTteNib YacToThl.

[na perynnpoBaHus CKOpOCTY O6bIYHO MCMONb3yeTcA
3aflaHue Mo WuHe. TakXKe BO3MOXEH [OCTYMN K NapameTpam,
UTeHMe UX 3HaYeHWl 1, rge NpPegycMOTPEHO, 3anncb
3HayeHWn B NapameTpbl. DTO AONYCKaeT AnanasoH
BapVaHTOB ynpaB/ieHWs, BK/oYasa yrnpasfieHne ycTaBKom
npeobpa3soBaTtena YacToTbl, KOrga UCnosnb3yeTcs ero
BHyTpeHHU MNN-perynartop.

5.3 KoHurypauma cetu

YTtob6bl BBECTU B felicTBre npoTokon FC ans
npeobpa3oBaTtens YacToTbl, YCTaHOBUTE Criefyiolime
napameTpbl.

MapameTtp Hactpoiika
8-30 Protocol FC
8-31 Address 1-126

8-32 Baud Rate
8-33 Parity / Stop Bits

2400-115200

KoHTponb no yeTHOCTH, 1 CTONOBbLIN

6UT (NO yMonuaHuio)

Ta6bnuua 5.3 MapameTpbl BKAOYEHUA MPOTOKONA

5.4 CrpykTypa Kagpa coobuieHus no FC-
NpoTOKONy

5.4.1 CocTaB cumBona (bawnTa)

Kaxgbin nepefaBaembil CUMBON HauyMHAeTCA CO
cTapToBOro 6uta. 3atem 8 GUT AaHHbIX NepefatTca
cornacHo 6anty. Kaxaplii CMMBOM 3aliMLLAeTcsA ¢ NMOMOLLbIo
YeTHOCTW BUTOB. DTOT GUT YCTaHABNMBAETCA PABHbIM «1»
nocne NoATBEPKAEHMA YETHOCTU. YeTHOCTb JOCTUraeTcs,
KOrAa YMCIo ABOVYHbIX €VHUL B 8 GUTAX AaHHbIX U 6UT
YeTHOCTW paBHbl. CUMBON 3aBepLUAeTCA CTOMOBbIM GUTOM,
Tak yTo obuiee uncno 6utoB paBHO 11.

195NA036.10

Start O 1 2 3 4 5 6 7 Even Stop
bit Parity bit

PucyHok 5.3 CoctaB cumsona
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5.4.2 CTpyKkTypa Tenerpammbl
Kaxpaa Tenerpamma MMeeT CBOIO CTPYKTYpY:

1. Mep.bit cumson (STX) = 02 16-puyH.
2. bant, ykasbiBalowmn gnvHy tenerpammbl (LGE).

3. BbawT, ykasbiBalowmin agpec npeobpasoBaTtens
yactotbl (ADR).

3aTtem caenyeTr HeCKOJbKO 6anToB AaHHbIX (nepemeHHoe
4yncno, 3aBucdallee oT Tna TenerpaMMbl).

Tenerpamma 3aBepluaetca ynpasndawowmm 6antom (BCC).

STX LGE ADR DATA BCC

|

\

[
195NA099.10

PucyHokK 5.4 CTpykTypa Tenerpammbi

5.4.3 lnunHa Tenerpammbl (LGE)

JnuHa Tenerpammbl — 3TO UNCNIO 6aNTOB AAHHBIX B CyMMe
¢ 6annTom agpeca ADR v ynpasnsiowum 6antom BCC.

4 GaiiTa JaHHbIX LGE=4+ 1+ 1 =6 6ant

12 6aiTOB AaHHbIX LGE=12+ 1+ 1= 14 6ant

[nuHa Tenerpamm, copgepaLymx 10V+n 6ant

TeKCTbl

Tabnuua 5.4 JnuHa Tenerpammbl

1) 30ecb 10 coomeemcmayem hUKCUPOBAHHLIM CUMBO/IAM, A «N» —
nepemeHHas 8eUYUHA (3asucAwds om OJIUHbI meKcma).

5.4.4 Appec npeobpa3oBaTens YacTOTbl
(ADR)

Q®opmart apgpeca 1-126
. Bbut 7 = 1 (genictByeT dopmaT agpeca 1-126).

. BuTbl 0-6 = agpec npeobpasoBaTtens YacToTbl 1-
126.

. Butbl 0-6 = 0: UMpPKynApHaa paccblika.

B cBoewn oTBeTHON Tenerpamme rnaBHOMY YCTPOWCTBY
NoAYMHEHHOE YCTPOWCTBO MOCbINaeT agpecHblli 6anT 6e3
N3MeHeHws.

5.4.5 Ynpasnatowwmin 6ant (BCC)

KoHTponbHaa cymma BbluMcnaeTca Kak GyHKUMA
«ncknovatowee WW». lo nonyyeHua nepsoro 6aiTa

TenerpaMmmMbl pacyeTHaa KOHTposibHaa cymma (BCS) pasHa O.

5.4.6 lone gaHHbIX

CocTaB 6/I0KOB [JaHHbIX 3aBUCUT OT TWMa TenerpamMmbl.
CylecTBYIOT TeflerpaMmmbl TPeX TWUMOB, TUM TeNerpaMmbl
OTHOCWTCA KakK K yrpaBnsiowel TenerpamMmme
(rnaBHOe=NOQUYMHEHHOE), TaK U K OTBETHOW Tenerpamme
(mnoguMHeHHoOe=IMaBHoOE).

3 TMna Tenerpamm:

Bnok paHHbIX npouecca (PCD)
PCD o6pa3yetca 6n0KOM AaHHbIX, cocToAWMM 13 4 6aliToB
(2 cnos), n copepxunT:

. KomaHagHoe cnoBO 1 3HauyeHue 3aaHus (ot
rNaBHOro YCTPONCTBa K MOAYNHEHHOMY);

. CnoBO COCTOAHMA 1 TEKYLLYIO BbIXOLHYI Y4acTOTy
(OT NOAYMHEHHOTO YCTPOWCTBA K rMaBHOMY).

PCDI PCD2

PucyHok 5.5 Brniok 06paboTku

bnok napametpos

Bbnok napameTpoB ncnonb3yeTca Ana nepecbuikn
napameTpoB MeXAay rMaBHbIM 1 NOAYUNHEHHbBIM
ycTponcTteamu. bnok paHHbIx coctout n3 12 6aiTos (6
CJI0B) 1 COAEPXUT TaKKe 6/I0K JaHHbIX npolecca.

I 1o |oaom
I [

PKE

IND

PWEnigh

PWEiow ‘ PCD1 ‘ PCD2

scc |
J

PucyHok 5.6 Bnok napamerpos

TeKkcToBbI 650K
TeKcTOBbIN GNOK NCNONb3YeTCA ANA YTEHUA UK 3aNncu
TEKCTOB MOCPeAcTBOM 6510Ka AaHHbIX.

PKE IND chi ch2 Chn

EEEEE

PucyHok 5.7 TeKkcToBbIil 6n0OK

5.4.7 lNone PKE
Mone PKE comepxunT ABa cybnons:

. none KomaHfzbl napameTpoB un oTeeTa (AK)

. Homep napametpa (PNU).

1308A269.10

1308A271.10

130BA270.10
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PKE IND PWEhigh | PWEiow

130BB918.10

AK PNU

15141312111109876543210

Parameter
number

Parameter
commands
and replies

PucyHok 5.8 MNMone PKE

B 6utax 12-15 nepecobinaloTca KOMaHAbl NapameTpoB OT
rMaBHOMO YCTPOWCTBa K NOAYMHEHHOMY 1 BO3BPaLLAOTCA
06paboTaHHble OTBETbI MOAUMHEHHOIO YCTPOICTBA
rnaBHoOMy.

Kop owmn6kmn Cneuundukauma FC

KomaHgbi napameTpa: raBHoe=>nog4YnNHEeHHOe

0 HeponycTtumbin Homep napameTpa.

1 MapameTp He MOXeT ObiTb N3MEHEH.

2 MpeBbilWweHbl BEPXHUA U HUKHWIA
npepenbil.

3 MoBpexaeH cybrHAaeKc.

4 HeT maccumBa.

5 OWNBOYHDIN TN AAHHbIX.

6 He ncnonb3yeTtca.

7 He ncnonb3yetca.

9 DfemMeHT OnucaHnA He JOCTyMneH.

1 HeT poctyna gna 3anucm napametpa.

15 TeKCT He NpefyCcMOTPeH.

17 HenpumeHnmo Bo Bpems paboTbl.

18 Opyrve owmnbKn.

100 -

>100 -

130 OtcyTcTBYET AOCTYN MO WWNHE K JaHHOMY
napametpy.

131 3anncb B 3aBOACKON Habop HEBO3MOXHa.

132 HeT poctyna c LCP.

252 HewnzBecTHbIN abOHEHT.

253 3anpoc He nojAepXMBaeTCA.

254 HeusBecTHbIli aTpnbyT.

255 OwnbokK Her.

Homep 6uTa KomaHpa napametpa

15 14 113 (12

0 0 0 0 HeT KomaHAbl.

0 0 0 1 CynTbiBaHMe 3HAaYeHMA napameTpa.

3anucb 3HauyeHna napameTpa B O3Y
(cnoBo).

3anucb 3HauveHna napameTpa B O3Y
(nBOVHOE CNOBO).

3anucb 3HaueHnA napameTpa B O3Y un
SCMNN3Y (gBoiHoe cnogo).

3anucb 3HaueHnA napameTpa B O3Y un
2CMNN3Y (cnoso).

YteHne TeKkcTa.

Ta6bnuua 5.5 KomaHabl napameTpoB

OTBeT: NOAUYNHEHHOE=>TNIaBHOe

Homep 6uta OtBet

15 14 (13 |12

0 0 0 0 HeT otBera.

0 0 0 1 3HauyeHne napameTpa nepegaHo (CoBo).

3HaueHWe napameTpa nepeaaHo
(nBOVIHOE CNOBO).

KomaHpaa He MoXeT 6biTb BbINOHEHA.

TekcT nepepgaH.

Ta6bnuua 5.6 OTBeT

Ecnn KomaHaa He MOXeT 6biTb BbINOSIHEHA, NOAUYMHEHHOE
YCTPOMNCTBO HanpasnsaeT oTeeT, 0111 Command cannot be
performed (KomaHda He Moxem Gbimb 8bINOMHEHA), Y
BbIBOAUT Crefiyloliee coobuieHne 0 HeUCNPaBHOCTY B
Tabnuya 5.7.

Ta6nuua 5.7 OTYeT NOJUNHEHHOrO YCTPOICTBA

5.4.8 Homep napametpa (PNU)

B 6utax 0-11 nepecbinatotca HoMepa NapameTpoB.
DyHKUMA COOTBETCTBYIOLLErO NapameTpa onpefeneHa B
onvcaHuy nNapameTpoB B Pykogoocmeae no
npozpammuposaruto VLT® AutomationDrive FC 360.

5.4.9 Nupekc (IND)

MHpeKc ncnonb3yeTcs ¢ HOMEPOM MapameTpa Ans AocTyna
K YTEHMI0/3anncy nNapaMeTpoB, KOTOPbIE MEIOT UHAEKC,
Hanpumep, 15-30 Alarm Log: Error Code. lnpgekc coctout n3
2 6alToOB: M/IAALLIEro 1 CTapLuero.

B kauecTBe MHAeKCa UCMOSb3yeTCsA TONbKO Maawwmii 6anT.

5.4.10 3HaueHue napametpa (PWE)

Bnok 3HaueHus napameTpa cocTouT U3 2 coB (4 6alToB), U
€ro 3HauyeHue 3aBUCUT OT nogaHHon KomaHabl (AK). Ecnu
6510k PWE He cofepuT 3HaYeHNs napameTpa, rnaBHoe
YCTPOMNCTBO NofcKasblBaeT ero. Ytobbl N3MeHNTb 3HaYeHUe
napametpa (3anucaTtb), 3anMLINTE HOBOE 3HaueHne B 610K
PWE v nownute ero ot rnaBHOro yCcTponcTea B
nopyMHeHHoe.
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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 HECKONIbKO BapUAHTOB [aHHbIX, Hanpumep,
0-01 Language, BbibepuTe 3HaueHWe JaHHbIX, BBeAA
3HauyeHue B 6ok PWE. MocnegoBaTenbHan CBA3b
NO3BOJIAET TOMIbKO CUUTbIBATb MapameTpsbl, cogepxalyme
JaHHble TUNa 9 (TeKcToBasA CTPOKa).

MapameTpsbl ¢ 15-40 FC Type no 15-53 Power Card Serial
Number copep»aT faHHble Tna 9.

Hanpumep, pasmep 6noka v franasoH HanpsaxkeHWsa ceTu
MOXHO nocMoTpeTb B 15-40 FC Type. MNpn nepecbinke
TEKCTOBOW CTPOKM (YTEHME) ANnHa TenerpaMmmbl
nepemMeHHas, MOCKOJIbKY TEKCTbI MeIOT PasHyIo AJIMHY.
JnuHa Tenerpammbl ykasblBaeTcsA BO BTOpOM balite
Tenerpammbl (LGE). Mpwn ncnonb3oBaHum nepepaun Tekcra
CYMBON MHAEKCa onpefensaet, ABNAETCA I KOMaHAa
KOMaHZOW YTeHNA UnW 3anmucw.

YTob6bI NpOYECTb TEKCT € NomoLubto 6rioka PWE, ana
KomaHabl napametpa (AK) cnepyet 3apatb 16-puyHoe
3HaueHue F. CTapwuin 6UT CMBONA UHAEKCA AOMKEH ObITb
paBeH 4.

5.4.11 Twunbl gaHHbIX, NOAAEPKNBAEMbIE
npeobpa3oBaTesieM YacToTbl

Be3 3Haka 03HauaeT, uTo B TeNerpaMme OTCYTCTBYeT 3HaK
onepauuu.

Tunbl faHHbIX OnucaHue

Llenoe 16

Llenoe 32

Llenoe 6e3 3Haka 8

Llenoe 6e3 3Haka 16

Llenoe 6e3 3Haka 32

lN|oao|jun|d|w

TexkcToBan cTpoka

Ta6bnuua 5.8 Tunbl AaHHbIX

5.4.12 TMpeobpa3oBaHue

Pa3nuuHble aTpnbyTbl KaXkaoro napameTpa yKasaHbl B
pasgene [lepeyHu napamempos B Pykosodcmeae no
npo2pammuposaHuto. 3HaueHUs NapameTpoB NepepanTcs
TONIbKO KaK uesble umcna. Ana nepenaum po6HOM Yactu
yncna NCNonb3yTcA KO3GdMLUMeHTbl NpeobpasoBaHKA.

KoadodunumeHT npeobpaszosaHusa 4-12 Motor Speed Low Limit
[Hz] paBeH 0,1. ECnn Hy>HO NpeABapuTesibHO YCTaHOBUTb
MWHVIMaJbHYI0 YacToTy pasHol 10 'y, TO AOMKHO 6bITb
nepegaHo uncnio 100. KoadodumumeHT npeobpaszoBaHus 0,1
O3HayvaeT, UTo nepefaHHan BennUMHa ymHoxkaetca Ha 0,1.

Takum obpasom, BennumHa 100 6ygeT BOCNPUHUMATLCA KaK
10,0.

NHpekc npeobpasoBaHusa Koadduumenr
npeobpa3oBaHusA

74 3600

2 100

1 10

0 1

-1 0,1

-2 0,01

-3 0,001

-4 0,0001

-5 0,00001

Ta6bnuua 5.9 MpeobpasoBaHue

5.4.13 CnoBa coctoAaHuna npouecca (PCD)

Bnok cnoB coctoaHnA npouecca pasfeneH Ha ABa 6510Ka no
16 61T, KOTOpble BCerga NocTynaT B onpeneneHHomn
rocnefoBaTenbHOCTH.

PCD 1 PCD 2
Ynpasnatowwasa Tenerpamma (KomaHgHoe 3HauyeHwne
CNI0BO OT FNaBHOrO=MNoAYMHEHHOMY) 3ajaHnA

CnoBo COCTOAHMA ynpasnALlen Tenerpammbl | TekyLas

(nopgunHeHHoe =rnaBHoe) BbIXOJHaA 4YacToTa

Ta6bnuua 5.10 CnoBa cocTtoAHMsa npouecca (PCD)

5.5 [Mpumepsl

5.5.1 3anncb 3HayeHuA NapameTpa

N3meHuTe 3HaueHune 4-14 Motor Speed High Limit [Hz],
yTobbl OHO cocTaBuno 100 Iu.
3anuwuTe gaHHble B DCIM3Y.

PKE = E19E 16-pnyH. — 3anucb ogHoro cnoBa B 4-14 Motor
Speed High Limit [Hz]:

. IND = 0000 16-puyH.
. PWEHIGH = 0000 16-puyH.
. PWELOW = 03E8 16-puuH.

3HaueHure paHHbix 1000, cooTtBeTcTBYlOWee 100 Iy, cm.
enasa 5.4.12 MpeobpasosaHue.

Tenerpamma vimeet BMA Kak Ha PucyHok 5.9.

MG06B450
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E19E H| 0000 H | 0000 H | 03E8 H

130BA092.10

PKE IND PWE high PWE jow

PucyHok 5.9 Tenerpamma

YBENJOMJIEHU

4-14 Motor Speed High Limit [Hz] npepcTaBnset co6omn
O/1HO CJIOBO, U KOMaHAOM MapameTpa Afia 3anucu B
3CNN3Y aBnaetca E. NapameTp 4-14 Motor Speed High
Limit [Hz] paBeH 19F (B wecTHapguaTepuyHOM Buge).

OTBeT OT NOAYMHEHHOrO YCTPOWNCTBA MMaBHOMY NMOKa3aH Ha
PucyHok 5.10.

o
119E H | 0000 H | 0000 H | 03E8 H é
o
PKE IND PWE high PWE |0 R
PucyHok 5.10 OTBeT rnaBHOro ycTponcresa
5.5.2 CynTbiBaHUE 3HAUYEHUNSA napameTpa
Mpoutute 3HaveHmne B 3-41 Ramp 1 Ramp Up Time
PKE = 1155 16-puyH. — uTeHne 3HayeHUA napameTpa B
3-41 Ramp 1 Ramp Up Time:
. IND = 0000 16-puuH.
. PWEHiGH = 0000 16-puryH.
. PWELow = 0000 16-pryH.
e
Q:
1155 H | 0000 H | 0000 H | 0000 H g;;
o
PKE IND PWE high PWE jow @

PucyHok 5.11 Tenerpamma

Ecnun 3HaueHwne 3-41 Ramp 1 Ramp Up Time paBHo 10
CeKyHZaMm, OTBET OT NOAUYMHEHHOrO YCTPOICTBA IMaBHOMY
nokasaH Ha PucyHok 5.12.

130BA267.10

1155 H|0000 H|0000 H|O3E8 H

PKE IND  PWEpigh PWEje,

PucyHok 5.12 OtBet

3E8 (16-pnyuH.) cooTBeTCTBYET AecATUYHOMY umnciy 1000.
NHpekc npeobpasoanua ana 3-41 Ramp 1 Ramp Up Time
paBeH -2, To ectb 0,01.

3-41 Ramp 1 Ramp Up Time oTHOcuTCA K TUny be3 3Haka 32.

5.6 Modbus RTU

5.6.1 Heobxoanmble cBefeHuns

Danfoss npegnonaraet, UTo YCTaHOBMEHHbIVI KOHTPOMEp
noLAepPK1BaeT NHTepdechl, ONMcaHHbIe B 3TOM
LOKYMEHTe, 1 UTO BCe TPebGOBaHWA 1 OrpaHuyeHus,
npeaycMOTPEHHbIE B KOHTpOMepe 1 npeobpasosaTene
YacToTbl, CTPOro cobnaTCA.

MODBUS RTU (Remote Terminal Unit, AnCTaHLUNOHHbBIN
TepMUHan) NpeAaHa3HayeH Ans OCYLECTBIEHUA CBA3M C
NI06bIM KOHTPOJIIEPOM, KOTOPLIN NogaepKusaet
nHTepdEeNChl, yKa3aHHble B HAaCTOALLEM JOKYMEHTE.
MpeanonaraeTca, YTo Nosb30BaTeNb NOMHOCTbIO
OCBEAOM/IEH O BO3MOXKHOCTAX U OrPaHUUYeHNAX
KOHTpoOniepa.

5.6.2 KpaTtkoe onucaHue

BHe 3aBUCMMOCTM OT TUNa GU3NYECKMX
KOMMYHWKaLMOHHbBIX CeTell, B 3TOM pa3ferne
paccmaTpurBaeTca NpoLecc, KOTopbIi NCNonb3yeT
KOHTponnep AnA 3anpoca AoCTyna K Apyromy yCTpOWCTBY.
B 3Tom npouecce onucbiBaetcs, kak Modbus RTU
pearvpyeT Ha 3anpocbl ApYroro yCTponcTea, Kak oyayTt
06HapyXMBaTbCA OWNOKN N KaK O HUX ByaeT cooblyaTbcs.
Kpome Toro, yctaHaBnvBaetca obwmin dopmat ana
KOMMOHOBKW 1 COAEPXKMMOrO MoMeln coobLeHus.

Bo Bpems obmeHa AaHHbIMK Yepes ceTb Modbus RTU
NPOTOKON:

] Onpe,qenﬂeT, KaK KaKablin KOHTpONNEP y3HaeT
agpec cesoero YCTpOMCTBa.

. PacnosHaeT coobLieHmne, HanpaBleHHOe emy.
. Onpepensert, Kakue AenNcTBUS NPeANpPUHATb.
. M3BneKkaeT gaHHble UM NpoUYne CBEAEHMS,

cogepalmeca B coobLeHNN.

Ecnun TpebyeTca oTBeT, KOHTponNep dopmMumpyeT oTBETHOE
coobuieHne 1 oTCbiNaeT ero.

KoHTponnepbl ocywecTBnAT CBA3b MO NPUHLMNY
«TNABHbIN — MOAYMHEHHDIVY, MPU KOTOPOM TONIbKO
rnaBHOE YCTPOWCTBO MOXET UHMLUMPOBATb onepauun
CBA3U (Ha3biBaeMble 3anpocamu). MNogunHeHHble
YCTPOICTBA OTBEYAIOT, MOCbIIAA 3anpoLUeHHble JaHHble
rNaBHOMY YCTPOWCTBY UMW BbIMOSHAA OENCTBUE,
3aTpeboBaHHOE 3aMpPOCOM.

[naBHOe yCTPOMCTBO MOXeT 06paLlaTbCA K OTAENbHbIM
NOAYMHEHHBIM YCTPONCTBAM MM NOCbINAaTb LUPKYNApHOe
coobLyeHne BceM NOJUYMHEHHbBIM YCTPOWCTBAM.
MopurHeHHble YyCTPOWMCTBa NOCHINAT OTBETHOE coobLleHne
Ha 3anpocbl, KOTOpble M aApPeCcoBaNUCb MHAMBMAYANbHO.
Ha umpkynspHble 3anpocbl F1aBHOrO YCTPOWCTBA OTBETbI He
nocbinatotcs. MNMpotokon Modbus RTU onpegenset ¢popmat

74 Danfoss A/S © 09/2014 Bce npaBa 3aLuMLLeHbI.

MG06B450



Danfitt

MoHTax 1 HacTporika RS485

PyKOBOACTBO no NPOeKTNpoBaHnioO

3anpoca rMaBHOro YCTPOMCTBA NyTeM NpefoCTaBneHns
cnepyiowein nHbopmauum:

. Anpec ycTporctBa (Mnn LMPKYNAPHOWN PacCbiikm).

. Kop ¢yHKumm, onpepensowmini Tpebyemoe

nencreme.

. Jiobble faHHble, KOTOPble HEOOXOAUMO
OTNpPaBUTb.

. Mone KOHTpPONA OWMOOK.

OTBeTHOE COObLIeHNE NOJUMHEHHOTO YCTPOMCTBA TaKXKe
dopmupyeTcs ¢ ucnonb3osaHvem npotokona Modbus. OHo
COAEPXUT MONs, MOATBEPXKAAOLME BbINOSHEHHbIE
[encTBusA, niobble BO3BpaLLaeMble AaHHble U nose
obHapyxeHua ownbok. Ecnn npn npmeme coobuieHms
nosBAAeTcA owmnbKa Uan eciv NoAYNHEHHOE YCTPOCTBO
He MOXeT BbIMONHUTL 3aTpeboBaHHOE AeNCTBIE,
NnoAyYnHeHHoe ycTpolicTBo dopmupyeT cooblyeHne o6

OLIMOKe M NOCbINAeT ero B OTBETE WA BO3HUKAET Tal7IM-ayT.

5.6.3 lMpeobpaszoBatenb YactoTbl ¢ Modbus
RTU

Mpeo6pa3oBaTenb YacTOTbl OCYLLECTBASET Nepeaady B
¢dopmaTte Modbus RTU uepes BCTpoeHHbIN nHTepdeiic
RS485. Mpotokon Modbus RTU obecneumnBaeT goctyn K
KOMaHZHOMY C/IOBY 1 3aflaHuito No WnHe npeobpasosaTtens
yacToTbl.

KomaHpHOe cloBO MO3BOMAET rMaBHOMY YCTPONCTBY
Modbus ynpaBnaTb HECKONBKMMU BaXKHbIMU GYHKLMAMU
npeobpasoBaTens YacToTbl:

. Myck

. OcTaHOoBbI pasAMYHOro Tuna:
- OctaHoB Bblberom
- bbicTpbIt 0cTaHOB

- OctaHoB TOpPpMOXeHneM NOCTOAHHbIM
TOKOM

- HopmanbHbI OCTaHOB (M3MeHeHeM
CKOpOCTK)

. Bo3BpaT B ncxogHoe coctoaHne (cbpoc) nocne
ABapPUINHOIO OTKMIOYEHNA

. PaboTa c pa3nnuHbIMU NpeayCcTaHOBNEHHbIMA
CKOpPOCTAMM

. Pa6oTa B 06paTHOM HanpaBieHUn

o M3meHeHWe akTMBHOro Habopa napameTpoB

L] yl'lpaBJ'IEHVIe BCTPOEHHbIM pene npeo6pasoBaTenﬂ
4acToTbl.

OnAa perynnpoBaHus CKopocTy O6bIYHO UCMOSb3yeTcs
3aflaHre no wyHe. TakKe BO3MOXEH JOCTYrN K MapameTpam,
UTeHue UX 3HauYeHWi 1, rge NpegyCcMOTPEHO, 3anmncb
3HaYeHUN B NapamMeTpbl. 3TO JONYCKaeT AManasoH

BapMaHTOB ynpaB/ieHWs, BKIOYasa yrnpasfieHne yCcTaBKom
npeobpa3oBaTtena YacToTbl, KOrga UCnosnb3yeTcs ero
BHyTpeHHU MNN-perynartop.

5.7 KoHdwurypauyusa cetu

YTo6bI paspewnTs npotokon Modbus RTU Ha
npeobpa3soBaTene YacToTbl, yCTaHOBUTE CrieaytoLe

napameTpbil:

MapameTtp Hactpoiika

8-30 Protocol Modbus RTU

8-31 Address 1-247 5

8-32 Baud Rate
8-33 Parity / Stop Bits

2400-115200

KoHTponb no yeTHOCTW, 1 CTOMNOBbLIN

6UT (MO yMOonuaHuio)

Ta6nuua 5.11 KoHdurypaums cetn

5.8 CrpykTypa Kagpa coobueHus Modbus
RTU

5.8.1 BBepgeHue

KoHTponnepbl HacTpanBaloTcA Ha nepefayy no cetm
Modbus ¢ ncnonb3osaHnem pexuma RTU (anctaHumoHHOro
TEPMUHANA), B KOTOPOM Kaxfablil 6aiiT B cOO6LLEeHM
COLEpPXNT ABa 4-OMTHbIX LWeCTHaALATePUYHbIX CMBOSA.
®opmat ans Kaxpgoro 6aiiTa nokasaH B Tabsuya 5.12.

CrapTt BanT gaHHbIX OcrtaH | OcTtaH
OBbIN os/ oB
6ur KOHTP
onb
YyeTHO
ctm
| [ [ [ ]

Tabnuua 5.12 Qopmat ana Kaxgoro 6anTa
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Cncrema 8-OUTHbIV [BOUYHBIN dopMarT,

KOANPOBaHUA lecTHaguaTepuyHble cumonbl 0-9, A-F. 2
LecTHaauaTePUYHbIX CMMBONA,
cofepalyecs B Kagom 8-6MTHOM nosne

coobLeHns.

BrToB Ha 6anT e 1 cTapTOBbIN OUT.

e 8 6MTOB AaHHbIX, CHaYana nocbinaercs
MMaAWnNin 3Havawwmn 6ur.

e 1 6UT AnA KOHTPONA MO YeTHOCTH/
HeueTHOCTY; 6e3 6KTa YeTHOCTU, eCn

KOHTPOJIb HE NCNOoNb3yeTcA.

e 1 CTONOBBIN GUT, €CSIN KOHTPOSb MO
YETHOCTU UCMONb3YETCs; 2 CTOMOBbIX
6UTa, €CNIN HE WCMOoSb3yeTCs.

Mone KoHTpons LInknnyecknin KOHTPOb N36bITOUYHOCTM
own6oK (CRQ).

Ta6bnuua 5.13 CeeneHunsa o GanTe

5.8.2 Crpyktypa coobweHuna Modbus RTU

Mepepatolee ycTpoiicTBO Nomelaet coobueHne Modbus
RTU B Kagp € nM3BeCTHbIMM HayasbHOM N KOHEYHOMN
TOYKamu. ITO NO3BOJIAET NPVHUMAIOLLEMY YCTPOWCTBY
HauaTb C Hauyana coobLleHVs, NPOUYNTaTb aiPECHYIO YacTb,
onpenenuTb, KOMy agpecyeTca cooblieHre (Unu Bcem
YCTPONCTBAM, eClv AIBMAETCA LUMPKYNAPHbIM), Y Pacno3Hartb,
Korfa cooblieHne 3aKOHYEHO. BbIsBNAIOTCA YacTMyHbIe
COO6LLEHNA 1 ONPefensioTcA Kak OlWNOoYHbIE.
MepenaBaemble CMMBOJIbI B KaXKAOM Mosie JOJIKHbI ObITb
wecTHaguaTepuyHoro ¢popmara ot 00 go FF.
MpeobpasoBaTesib YacTOTbl HEMPEPbLIBHO KOHTPONMpPYET
CeTeBYIO WVHY, B TOM Y/C/IE U BO BPEMsl MHTEPBANOB
«MOnYaHuA». Korga nonyyeHo nepsoe none (none agpeca),
KaXkablii Mpeobpa3oBaTesib YacTOTbl UN YCTPOWCTBO
OEKOONPYET ero, 4tobbl onpefenuTb, KOMy afpecoBaHo
coobuyeHne. CoobueHns Modbus RTU ¢ agpecom 0
ABNATCA LMPKYNAPHBIMA. B cyyae LMpKynsipHbIx
coobLeHnii OTBET He pa3speluaetca. TUMWYHBIV Kagp
cooblLeHns nokasaH B Tabsuya 5.14.

Myck Appec | OyHkuua | faHHble | KoHTpon | KoHey
b CRC
T1-T2-T3-| 8 6ut 86ut |Nx86ur| 16 6ur | T1-T2-T3-
T4 T4

Tabnuua 5.14 TunuuHaa cTpykTypa coobueHna Modbus RTU

5.8.3 [Mona Hayana/octaHoOBa

Coo0LeHns HauMHalTCA C Nepuoga MonyaHus
NPOAOIIKUTENIbHOCTbIO He MeHee 3,5 cMmBona. 3TO
peanu3yeTcs Kak HEeCKONbKO 3HAaKOBbIX NHTepdelicoB npu
BbIOPAHHOWN CKOPOCTM Nepefayn faHHbIX B CETU
(nokasbiBaetca Kak Hauano T1-T2-T3-T4). MNepsbin

nepefaBaeMbiM nonem ABAAETCA agpec ycrTponcrsa. [Mocne
nocnegHero nepefaHHoOro CUMBONA NpeaycmaTprBaeTca
nofo6HbIN Nepuog ANNTENbHOCTbIO 3,5 3HAKOBbIX
WHTEpBasa, YKa3blBalowWmii KoHel coobuleHuns. MNocne sToro
neproga MoXeT HayaTbCsl HOBOe COOoObLLeHNe.

Becb Kagp coobuieHns JOMKeH NepeaaBaTbCsa B BUae
HenpepbIBHOrO NoToKa. Ecnn nepen okoHuYaHMeM Kagpa
NoOABSAETCA Nepuog MonYaHuA QMTeNbHOCTbo 6onee 1,5
3HAKOBbIX MHTEPBANIOB, NPVHUMAlOLLEE YCTPONCTBO
UrHOPMPYET HeMnosiHoe COOOLEHNE 1 CUNTAET, YTO
cnegyowmin 6anT — 3TO agpecHoe rnose CeayoLwero
coobuieHns. AHanornyHbiM o6pasom, ecnm HoBoe
coobuieHne HauMHaeTca B npeaenax 3,5 3HaKoBbIX
VHTEPBAJIOB Mocsie npeabiaywero coobueHns,
NnprHMMatoLLee YCTPOMNCTBO OyaeT cunTaTtb ero
NPOAOMKEHNEM NpelbiayLlero coobueHnsa. 3T0 CTaHOBUTCA
NPUYMHON TalMm-ayTa (HeT oTBeTa OT NOAYMNHEHHOIO
YCTPOWCTBA), NOCKONbKY 3HauyeHne B KoHeyHom none CRC
He AeiCTBUTENbHO ANA 06beauHEHHbIX COOOLIEHWIA.

5.8.4 AppecHoe none

AfpecHoe none Kagpa coobleHns coaepXunT 8 ouT.
[locToBepHble agpeca NOAUYNHEHHbIX YCTPONCTB HaxoaAaTCA
B AnanasoHe AecATUYHbIX yncen 0-247. KOHKpeTHbIM
NOAYMHEHHbIM YCTPOMCTBaM MPUCBanNBalOTCA ajpeca B
AnanasoHe 1-247. («0» ocTaBnieH Ana LUPKYNAPHOro
pexnma, KOTOpbIA Pacno3HalT BCE NOAUYMHEHHbIE
ycTponcTea.) [NMaBHoe ycTpoCTBO obpaliaeTcs K
nofYMHEHHOMY MyTem BBOZA ero agpeca B agpecHoe none
coobuyeHus. Korga nogumHeHHoe yCTPOWCTBO MOChIaeT
CBOI OTBET, OHO MOMeLLaeT B 3TO afpecHoe nose CBOW
appec, Ytobbl MO3BONUTL FTABHOMY YCTPONCTBY
onpefenutb, Kakoe NOQYMHEHHOE YCTPOMCTBO OTBEYaeT.

5.8.5 MNone ¢pyHKUMN

Mone ¢yHKUMN Kagpa cooblueHna coneput 8 our.
[onyctumble nHaeKcbl HaxoaATca B ananasoHe 1-FF. MNona
bYHKUMI MCNonb3yloTca st nepefaun coobLieHnn mexay
rnaBHbIM M MOAUYMHEHHBIM ycTponcTBamu. Korga
CoobLeHMe NOCbINAETCA OT MTaBHOMO YCTPOWCTBA K
NnofuvHEHHOMY, nosne Koga GyHKUMM cooblyaeT
NoAuYMHEHHOMY YCTPOWCTBY, Kakoe [eiiCcTBre TpebyeTca
BbINONHWTb. Korga nogunHeHHoe yCTpoMCTBO OoTBeYaeT
rMaBHOMY, OHO UCMONb3yeT nose Kofa GpyHKUUM, YTo6bI
yKasaTb, UTO OTBET ABNSETCA IMO60 HOPMasbHbIM (OWMOKN
HeT), IM60 npom3soLwna Kakaa-nmbo owmnbka
(MCKNIOYNTENBHBIN OTBET).

Mpn HopManbHOM OTBeTe NOAYMHEHHOE YCTPONCTBO
NPOCTO MNOBTOPAET NepBOHaYanbHbI Kog GyHKumn. Ana
WNCKNIOYMNTENbHOrO OTBeTa NoAYMHEHHOE YCTPONCTBO
BO3BpaLlaeT Ko, KOTOPbIN JKBMBANEHTEH
nepBOHaYasibHOMY KOZly CO CTapLUMM 3Havawym 6utom,
YCTAHOBJMIEHHbIM Ha Nornyeckyto «1». Kpome Toro,
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PyKOBOACTBO Nno NPOeKTNpoBaHnio

NOAYMHEHHOE YCTPOWCTBO MOMELLAET YHMKANbHbIV KOf B
rnosie AaHHbIX OTBETHOrO CoobuleHNsA. JTO n3BeLaeT
rnaBHoe yCTPOWCTBO O TOM, Kakas npousowsa ownbKa, uim
COO06LWAeT NPUUUHY McKoueHnsa. Cm. TakxKe

2nasa 5.8.10 Kodsl ¢pyHkyul, noddepxusaemsie Modbus RTU
n enasa 5.8.11 UcknioyumernovHole koObl Modbus.

5.8.6 [lone gaHHbIX

Mone paHHbIX GOPMUPYETCA C MOMOLLBIO TPYMM U3 ABYX
WecTHaguaTepryHbiX Uiop B ArnanasoHe ot 00 go FF.
O6pasyetca oguH cumeon RTU. Mone gaHHbIX coobLleHwnI,
NOCbINAEMbIX MaBHbIM YCTPOWCTBOM NOAUYNHEHHOMY,
COLEPXKNT JOMNONHUTENIbHYI0 UHGOPMALIMIO, KOTOPYIO
JOMKHO MCMNONb30BaTb MOQYMHEHHOE YCTPOMCTBO AN
COBepLUEHNA AeNCTBUSA, ONpeaeniaemMoro Kogom GbyHKUMm.
OHO MOXeT cofep»kaTb TaKue 3neMeHTbl, Kak agpeca
KaTyLUKN UM PerncTpa, KonmyecTso obpabaTbiBaeMbix
3MIeMEHTOB 1 CYeT TeKyLmx 6aTOB aHHbIX B 3TOM Mose.

5.8.7 lNMone koHTpona CRC

CnoBo (T. e. 16 6uT). Bce agpeca faHHbIX B COOOLIEHUSIX
Modbus yka3sbiBatotca kak 0. [pu nepsom nossneHnu
3MIEMEHTA JaHHbIX K HEMY afIpeCyIOTCA KaK K 3NIEMEHTY

Homep 0. Hanpumep, KaTylkKa, n3sectHasa B

nporpaMmMmpyeMom KOHTposiepe Kak «KaTywka 1», B none
agpeca AaHHbIx coobueHna Modbus nveet agpec
«KaTylwka 0000». KaTylwke ¢ gecATMYHbIM HOmepom 127
npuceanBaetca agpec 007E 16-puyH. (4ecaTUYHbIN HoMep

126).

B none agpeca paHHbIX COOOLEHUA K perncTpy
BpeMeHHoro xpaHeHunsa 40001 agpecyloTca Kak K perncrpy
0000. Mone Kopa byHKUMM yxe onpefenseT onepawlmio
«PerncTp BPeMEHHOro XpaHeHusA». T. e. nogpasyMeBaeTca
«4XXXX». K pernctpy BpemeHHoro xpaHeHus 40108
agpecyloTca Kak K pernctpy 006B 16-puyH. (BecATUYHDbIN

Homep 107).

Homep OnuncaHue HanpaBneHue
KaTyLwwKmn curHana

1-16 KomaHgHoe cnoso OT rnaBHoro K

npeobpazosBarens 4acToTbl (CM.
Ta6nuya 5.16)

nog4YnHeHHOMY

CoOBLLEHNA COREPXAT More 0BHAPYKEHIA OWMGOK C 17-32 [rana3oH 3agaHuin ckopoct unn [ OT rnaBHOro K
p'eVICTBVIeM no MeTo.qy LMKANYECKOro KOHTpOJ'IFl yCTaBku rlpe06pa303aTenﬂ 4acToTbl | NTOAYNHEHHOMY
n3bbIToyHocTn (CRC). Mone CRC npoBepseT cofepx rmoe OxO-OxFFFF (-200% ... ~200%)
BCEro coobLeHns. 3To NPOUCXOAUT HE3aBUCMMO OT TOrO, 33-48 Cnogo cocTonHms or
KaKOIA METOJ} MPOBEPKI YETHOCTI MCTIONb3YETCA ANS npeobpazoBarens yactoTbl (Cm. MOAUYMHEHHOTO K
OTAeNbHbIX CMMBOJIOB co0bLeHus. 3HauyeHne CRC Tabruya 5.17) rnasHomy
BBIUMCNIAETCA NepeaalolyiM YCTPONCTBOM, KOTOpoe 49-64 Pexum Ges obpatHoit canau: or
npunaraet none npoeepkit CRC B KauecTBe NOCNEAHEro BbIx0AHaR YacToTa MOAHMHEHHOTO K
nona coobuierus. MpuHMMaloLLee YCTPONCTBO NpeoGpasoBatens 4acToTyl rnasHomy
nepecuntbieaeT CRC BO Bpems Mpuema coobleHns u Pexum ¢ 06paTHOiA CaA3bIO: CUrHaN
CPaBHUBAET BbIUNC/IEHHOE 3HAYEHNE C TEKYLLM obpatHoii cariau Npeobpasosares
3HaueHnem, npuHrMaembim B nofe CRC. Ecnm 3Tu aga HacToTi
3HAYEHUs He PaBHbl, Pe3ynbTaTom 6yAeT TalM-ayT LWKHBI. 65 Ynpagnenue sanucoio napameTpa | OT rmaBHoro K
Mone obHapy}eHus OWMBOK COAEPXKMT ABOUYHOE YMCIIO 13 (T rN1aBHOTO K NOAYMHEHHOMY) NOAUMHEHHOMY
16 61T, 06pasyowmx ABa 8-6uToBbIX 6alTa. Korga ato WsmeHenna napametpos
NpPOVCXOAUT, CHayana aobaBnseTcsa MiafWwunin 6aiT, a 3aTem = 3anucbiBatotca B O3Y
ctapwwmi. Crapwmin 6aint CRC — nocnegHuin 6aiT, npeo6pasosatens YacToTbl.
NocCbIIaeMblii B COOOLLEHMMN. 1 W3smeHennsa napametpos

= 3anucbiBatotca B O3Y n 3CMMN3Y
5.8.8 Appecauus KaTylleK U perncTpos npeobpasosatens 4actorel.

66-65536 |3ape3epBrpoBaHO

B cetn Modbus Bce aaHHble OpraHu3yloTCA B KaTyliKax 1
pernucTpax BPEMEHHOro XpaHeHus. KaTylku xpaHaTt 1 6ur, Ta6nuua 5.15 PerncTp KaTywku
a PerucTpbl BPEMEHHOTO XPaHEHNA XPaHAT 2-6aiiToBoe
MG06B450 Danfoss A/S © 09/2014 Bce npaBa 3aLMLLeHbl. 77




MoHTax 1 HacTporika RS485

VLT® AutomationDrive FC 360

KaTywka 0 1
01 MpepycTaHoBNeHHOE 3ajaHue, MNaawWwmn 6mt
02 MpepycTaHoBNEHHOE 3ajaHue, CTapwmin 6uT
03 TopmoXxeHre NOCTOAHHbIM TOKOM HeT TOpMOXKEeHUA NOCTOAHHBIM TOKOM
04 OcTaHoB Bbl6eErom HeT octaHoBa Bblberom
05 BbicTpbI OCTaHOB HeT 6bicTporo octaHoBa
06 DOuKcauma BbIXOAHON YacTOTbl OTCyTCTBME BbIXOAHOW PMKCALMN YacTOTbI
07 OCTaHOB C M3MEHEeHNEeM CKopOoCTN MNyck
08 HeT cbpoca Cbpoc
09 HeT ¢ukcaymm yactoTbl OuKcauma yacToTbl
10 M3meHeHne ckopoctn 1 M3meHeHne ckopoctu 2
5 11 [aHHble HeeNCTBUTENbHbI [aHHble fencTBUTENbHDI
12 Pene 1 BbIkn. Pene 1 Bkn.
13 Pene 2 BbIkn. Pene 2 Bkn.
14 YcraHoBKa mnaguwero 6uta
15
16 HeT peBepca. |PeBepc

Tabnuua 5.16 KomaHgHoe cnoBo npeobpasoBaTtens yactotbl (npodunb FC)

KaTywka 0 1

33 YnpasneHve He rotoBo [OTOBHOCTb K yrnpaBneHuio
34 MpeobpasoBaTenib 4aCTOTbl He rOTOB Mpeobpa3zoBaTenb YacTOTbl FOTOB
35 OcTtaHOB Bbiberom 3awumTa 3aMKHyTa

36 HeTt aBap. curHanos ABapuiiHbINA curHan

37 He ncnonb3yetca He ncnonb3syetca

38 He ncnonb3yetca He ncnonb3yetca

39 He ncnonb3yetca He ncnonb3yetca

40 HeT npepynpexpeHuna MpenynpexpeHune

41 He Ha 3apgaHun Ha 3agaHumn

42 PyuHoi pexum ABTOMaTUUECKNIA peXxmm
43 BHe uyacToTHOro granasoHa B yactoTHOM AgnanasoHe
44 OctaHoBneH Pa6ota

45 He ncnonb3yetca He ncnonb3yetca

46 HeT npepynp. o HanpaXeHun Mpepynp. o HanpaxeHUn
47 He B npepene no Toky MNpepen no Toky

48 Het npeaynp. o neperpese Mpepynp.o neperpes

Ta6nnua 5.17 CnoBo cocTosAHNA NpeobpasoBaTens YactoTbl (npodunb FC)
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Appec Peructp Peructp CopepxaHne Doctyn OnucaHue

LUVHbBI wuHbl MK

0 1 40001 3ape3epBnpoBaHO 3ape3epBUpOBaHO ANA Npefblaywmnx moaenen

h npeob6pasosateneit yactotol VLT 5000 n VLT 2800

1 2 40002 3ape3epBrpoBaHO 3ape3epBUpOBaHO ANA NpefblayLWwnx moaenen

h npeo6pasosateneii yactotol VLT 5000 n VLT 2800
2 3 40003 3ape3epBrpoBaHO 3ape3epBupoBaHO ANA NpefblayWwnx moaenen
h npeo6pasosateneii yactotbl VLT 5000 n VLT 2800

3 4 40004 CBo6oaHO - -

4 5 40005 CBo6oAHO - -

5 6 40006 KoHurypauma Modbus |YTteHne/3anncb Tonbko TCP. 3ape3sepsuposaHo ans Modbus TCP (nap.

12-28 1 12-29 — coxpaHeHune B OCMMN3Y u np.) 5

6 7 40007 Koa nocneagHen ownbkn | Tonbko uteHne M3 6a3bl JaHHbIX NapaMeTpOB MOJyYeH KO OLNGKU.

MNoppobHee cm. B pa3pene WHAT 38295.
7 8 40008 Pernctp nocnegHen TonbKko yteHne ALpec perncTpa, B KOTOPOM Mpour3oLLia ownobKa.
OLNGKN MNoppobHee cm. B paspene WHAT 38296.
8 9 40009 YKasaTenb nHpaekca YreHne/3annco Cy6rHAeKC napameTpa, KOTOPbI HEOBXOANMO OTKPbITb.
MNMoppobHee cm. B paspene WHAT 38297.

9 10 40010 Map. FC 0-01 3aBucnT OT MapameTtp 0-01 (pernctp Modbus = Homep napameTtpa 10)
poctyna K Ha kapte Modbus gna napameTpa 3apesepsuposaHo 20
napametpy 6aniT NPOCTpaHCTBa.

19 20 40020 Map. FC 0-02 3aBucuT ot MapameTtp 0-02
foctyna K Ha kapte Modbus gna napameTpa 3apesepsuposaHo 20
napameTtpy 6aiiT NpoCTpaHCTBa.

29 30 40030 Map. FC xx-xx 3aBucnT OT MNMapameTtp 0-03
foctyna K Ha kapte Modbus gna napameTpa 3apesepsuposaHo 20
napameTtpy 6aiiT NpoCcTpaHCTBa.

Tabnuua 5.18 Appec/perncrpbl

1) 3HayeHue, HanucaHHoe 8 menezpamme Modbus RTU, domkHO 6bimb eduHUYel unu MeHblWe, YeM HOMep pezucmpd. Hanpumep, npoyumaiime
peaucmp Modbus 1, Hanucas 3Ha4eHue 0 8 menezpaMmme.

MG06B450 Danfoss A/S © 09/2014 Bce npaBa 3aLMLLeHbl. 79



Danfits

MoHTax 1 HacTporika RS485

VLT® AutomationDrive FC 360

5.8.9 YnpaBneHue npeobpasoBatenem
YyacToTbl

B HacToAwem pa3gene onucbiBalOTCA KOfbl, KOTOpPble
MOXHO MCMOMb30BaTh B MNOMAX GYHKUMIA N AAHHbIX
coobuieHns Modbus RTU.

5.8.10 Kogbl dyHKLMI, NOAAEPKMNBAEMbIE
Modbus RTU

MpoTtokon Modbus RTU nogaep<unBaeT ncnonb3oBaHme
cenyowmx KoaoB GyHKUUA B nosie GYyHKLUUN COOOLIeHNs.

QyHKLMA Koa ¢yHKkuun (16-
PpUYH.)
CumntaTb C KaTyLKK 1
CumntaTtb C PErMcTpoB BPEMEHHOrO 3
XpaHeHuns
3anncaTb Ha OAHY KaTyLKy 5
3anucaTb B OMH perncTp 6
3anucaTb Ha HECKOJNbKO KaTylluek F
3anncaTb B HECKONbKO PerncTpos 10
BbI3BaTb CUETUMK COOBITUI CBA3U B
CoobWnTb MaeHTUd. HoMep NogunHeH. |11
YCTPOWCTBa

Ta6nuua 5.19 Koabl ¢yHKUMi

OyHKLMA Kopg Kop NoadyHKuua
$yHkunn | nopadyHky
nn
AvnarHoctuk |8 1 Mepesanyctntb CBA3b
a 2 Bosspatutb peructp
ANarHoCcTnKn
10 OunCcTUTL CHETUUKN 1
PerncTp AMarHoCTUKN
11 Bo3spaTtutb cuet
Ccoob6LeHNI,
nepegaBaemMblx Mo WuHe
12 Bo3Bpatutb cueT owmnbok
CBA3WN MO WKWHe
13 Bo3Bpatutb cueT owmnbok
NOJUYNHEHHOrO YCTPONCTBA
14 Bo3Bpatuthb cuet
coobleHnn
NOJUYNHEHHOrO YCTPONCTBa

Tabnuua 5.20 Koabl pyHKUMIA

5.8.11 WUcknmountenbHble koabl Modbus

lNonHoe onncaHne CTPYKTypbl OTBETA NCKNIOYNTENBHOIO
Kofa npvBefeHo B 2siaead 5.8.5 [None ¢yHkyuu.

Kop

HanmeHoBaH
ne

3HayeHune

Heponyctnma
A dyHKUnA

Kop ¢yHKUMK, nonyyeHHbIN B 3anpoce,
ABNAETCA HE[OMYCTMbIM [eNCTBMEM ANA
cepBepa (MM NOJUYMHEHHOTO YCTPOWCTBA).
3TO MOXeT ObITb CBA3AHO C TEM, YTO KOA
bYHKUMM MPYMEHAETCA TONbKO K bonee
HOBbIM YCTPOWCTBaM 1 He 6bli BHEAPEH B
BblIOpaHHOM ycTponcTBe. OH TakKe MOXeT
yKasblBaTb Ha TO, UTO cepBep (Unu
NofUYMHEHHOe YCTPOICTBO) HAaXOAMTCA B
OLIMOGOYHOM COCTOAHUN AnA 06paboTKu
3anpoca JaHHOro TUMa, Hanprimep, oH He
HaCTPOeH M MonyyaeT 3amnpoc Ha
BO3BpalLieHMe 3HaueHunn permcrpa.

Heponyctumbl
1 appec
AaHHbIX

Appec AaHHbIX, NONYYEHHbIN B 3anpoce,
ABNAETCA HEAOMYCTMbIM afpecom Ana
cepBepa (MM NOJUYMHEHHOTO YCTPOWCTBA).
Ecnn ewe TouHee, TO coueTaHne Homepa
3aflaHnA 1 ANVHbI Nepejaun ABIAETCA
HeponycTumbIM. [ina KoHTponnepa co 100
pernctpamu 3anpoc co cMmelleHvem 96 n
IONVMHON 4 6yaeT ycnewHo obpaboTaH,
3anpoc co cMelleHem 96 1 gnvHom 5
co3pgaeT ucknoveHne 02.

Heponyctumo
e 3HayeHue

LaHHbIX

3HauyeHMe B nose fJaHHbIX 3anpoca
ABNAETCA He[OMYyCTMbIM 3HaYeHMeM AnA
cepBepa (MM NOJUYNHEHHOTO YCTPOWCTBA).
370 yKa3biBaeT Ha OWWOKY B CTPYKType
ocTaTKa C/IOXHOrO 3anpoca, Kak byarto
NpUMeHeHHasa AJINHa ABNAETCA
HenpasuibHON. 9TO HE 3HaUNT KOHKPETHO,
UTO 3NEeMEHT AaHHbIX, OTMPaBNEeHHbIN ANA
COXPaHeHWA B PerucTpe, MMeeT 3HayeHue,
He nopxopslee AnA NpPUKIagHom
NpOorpammbl, MOCKOMbKY MPOTOKOS
Modbus He 3HaeT o 3HaueHUn
onpefeneHHOro 3Ha4YeHnsa ornpeaeneHHoro
perucrpa.

OwwnbKa
nofUYNHEHHOT
0 YCTPOWCTBa

BosHukna Hencnpasrmas owwnbka Bo
BpeMs MonbITKN cepBepa (Mnu
NOAYMHEHHOrO YCTPOWCTBA) BbIMOMHUTb

3anpaluvBaemoe fiefcTBure.

Tabnuua 5.21 UcknounTenbHble Koabl Modbus

5.9 [Hoctyn K napameTtpam

5.9.1 Onepauyun ¢ napametTpamm

Homep napametpa (PNU) nepeHocutca 13 agpeca
pernctpa, copep»alleroca B YUNTaeMOM WM 3anmcbiBaeMOM
coobueHnn Modbus. Homep napametpa nepegaetcs B
coobueHne Modbus kak decamuyHoe uncno (10 x Homep
napametpa). Mpumep: nokasaHue 3-12 3HayeHue paszoHa/
3amednerus (16 6uT). Pernctp BpemeHHoro xpaHeHus 3120
COAEPKMT 3HaUYeHne napameTpa. 3HauyeHne 1352
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PyKOBOACTBO no NPOeKTNpoBaHnioO

(mecaTnyHoe) o03HavaeT, YUTO MapameTp YCTaHOBMEH Ha
12,52 %.

MokasaHwue 3-14 lIpedycmaHoen.omHocumesnbHoe 3adaHue
(32 6uTa): perncTpbl BpeMeHHOro xpaHeHus 3410 n 3411
copeprkaT 3HaYeHna napameTpoB. 3HaveHne 11300
(Oecamuy4Hoe) 03HauaeT, UTo Ans napameTp YCTaHOBIEHO
3HaueHna 1113,00.

CBefieHVsl 0 NapameTpax, pasmepe 1 NHAeKce
npeobpa3oBaHnd, CM. B PyKOBOLCTBE MO
NPOrpaMmM1pPoBaHuIo.

5.9.2 XpaHeHune gaHHbIX

[ecatnyHoe 3HayeHne napameTpa «KaTtywka 65»
onpepenseT, Kyaa 6yayT 3anucbiBaTbCA faHHble B
npeobpasosaTene yactotbl: B DCMM3Y n B O3Y (kaTywka 65
= 1) unn Tonbko B O3Y (KaTywka 65 = 0).

5.9.3 NHpekc (IND)

HekoTopble napameTpbl B NpeobpasoBaTtenie YacToThl,
Hanpumep 3-10 lpedycmarosneHHoe 3adaHue, ABNATCA
maccmamu. Mockonbky Modbus He nopfepxrBaet
MaccuBbl B PerncTpax BPeMeHHOro XpaHeHus, B
npeobpasoBaTtenie YacToTbl PETUCTP BPEMEHHOO XpaHeHus
9 3ape3epBMPOBaH B KayecTBe yKasaTeNis Ha MacCuB.
Mepen uTeHMeM WK 3anMCblo NapameTpa MaccrBa
HacTpoWiTe PerncTp BPeMeHHoro xpaHeHus 9. Mpu
YCTaHOBKE PEerucrpa BPeMeHHOro XpaHeHus B 3HadyeHune 2
BCe Mnocneayloume onepauun YTeHns/3annucn napameTpos
MaccmBa OyayT OCyLecTBAATLCA MO UHAEKCY 2.

5.9.4 TekcTtoBble 6MOKU

MapameTpbl, COXpaHAeMble B BUAE TEKCTOBbIX CTPOK,
BbI3bIBAOTCA TaKWUM e 06pa3oMm, Kak 1 npoune
napameTpbl. MakcMManbHbI pa3mep TEKCTOBOTO 6110Ka —
20 cmBonoB. ECin 3anpoc Ha cuuTbiBaHWE NapameTpa
npefHasHaueH Ana 6oNblUEro Yncia CMBOMOB, YeM
XPaHWT NapameTp, OTBeT yKopaumBaetcs. Ecnm 3anpoc Ha
CuUMTbIBaHVEe MapameTpa npefHasHauyeH ANA MEHbLUEro
umMcna CUMBOJIOB, YEM XPaHWUT NapameTp, cBOGOAHOe
MPOCTPaHCTBO OTBETA 3aMONHAETCA.

5.9.5 Koa¢podunumeHT npeobpaszoBaHus

3HaueHve nNapameTpa MOXeT nepeAaBaTbhCA TOMbKO Kak
uenoe umcio. ina nepecyeTa JeCATUUYHBIX Apobeit
ncnonb3yetca KoadduumeHT npeobpas3oBaHUA.

5.9.6 3HauyeHMA napameTpoB

CraHAapTHble TUMNbI AaHHbIX

CTaHZapTHbIMW TUNaMKW JaHHbIX ABAAOTCA int 16, int 32,
uint 8, uint 16 n uint 32. OHM XpPaHATCA KaK perncTpbl 4x
(40001-4FFFF). YteHne napameTpoB Npomn3BoanTCA C
nomoulbio GyHKUMK 03 16-puYH., YmeHue peaucmpos
8pEMEHHO020 XpaHeHUsA. 3anucb NapameTpoB
OCYLUeCTBNIAETCA C MOMOLLbI0 GYHKLUUUN 6 16-pUYH.,
yCmMaHoeKka 00HO20 pe2ucmpd ANis ogHoro peructpa (16
6uT), N GyHKUMU 10 16-PUYH., YCMAHOBKA HECKOJTbKUX
peaucmpos, Ans AByX PerncrpoB (32 6ura). JranasoH
CUnTbIBaeMbIX pa3mepoB: oT 1 peructpa (16 6utos) go 10 5
pernctpos (20 CMMBONOB).

HectraHpapTHble TUNbI AaHHbIX

HectaHgapTHble TUMbl fJaHHbIX — TEKCTOBble CTPOKW; OHU
XPaHATCA Kak pernctpbl 4x (40001-4FFFF). NMapameTpbl
CUnTbIBaOTCA C nomoubto dyHKUMK 03 16-pryH., YmeHue
peaucmpos 8peMeHH020 XpaHeHUA, N 3anucbiBaloTcA C
nomoubio GyHKUMK 10 16-pUYH., YCMAHOBKA HECKOTbKUX
peaucmpos. Jnana3oH cunTbiBaemMbIX pa3mepos: oT 1
pernctpa (2 cumona) go 10 pernctpos (20 cMMBONOB).

5.10 MMpwumepsl

MpviBEAEHHDbIE HUXE MPUMEPHI WIMIOCTPUPYIOT PasfnyHble
komaHgabl Modbus RTU.

5.10.1 CuntbiBaHME COCTOAHUA KaTywKkn (01
16-pUyH.)

OnucaHune

JT1a dyHKuMA cumTbiBaeT coctoAaHne ON/OFF (BKJ1./BbIK/1.)
LurdpOoBbIX BIXOAOB (KaTyLwweK) npeobpa3osaTtensa YacToThl.
YTeHre UMPKYNAPHBIX COOOLLEHMI He MOAAEPKMBAETCA.

3anpoc

3anpocHoe coobuieHne onpeaenaeT HauyabHY0 KaTyLuKy U1
KONMYEeCTBO CUMTbIBAEMbIX KaTyllek. Agpeca KaTylek
HauumHatoTcs ¢ 0, T. e. agpecoM KaTtywku 33 byaet 32.

MNpumep 3anpoca Ha cunTbiBaHMe KaTywek 33-48 (cnoso
COCTOAHMA) U3 NOJUMHEHHOrO ycTponcTea 01.

HanmeHoBaHue nons MNpumep (16-pnuH.)

Appec NoguYNHEHHOTo 01 (appec npeobpasosatens

yCTPOWCTBa 4acToTbl)
DOyHKuMA 01 (cumTaThb C KaTyLLKN)
HavanbHbin agpec HI 00

HavanbHbin agpec LO 20 (pecatTnuHbIn appec 32) Katywka
33

Yucno Touek HI 00

Yucno touek LO 10 (mecaTnyHbIN agpec 16)

KoHTponb ownbok (CRC) |-

Ta6bnuua 5.22 3anpoc
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OtBeTt

CocTosiHMe KaTyLKN B OTBETHOM Co06LeHUn GopmupyeTcs
Kak ofiHa KaTyllka Ha 6uT nons gaHHbIx. CocTosHMe
yKasblBaeTca cnegytolwmum obpasom: 1 = BKJ/1,; 0 = BbIK/.
Mnagwmin 6ut nepBoro 6arTa AaHHbIX COOEPXUT KaTyLLKY,
agpec KOTopon ykasaH B 3anpoce. OcTanbHble KaTyLKu
CnenytoT B Hanpas/ieHny CTapllero KoHua 3Toro 6anta u ot
MMIaALWero K cTapliemMy B nocsegyiowmx 6anTax.

Ecnn uncno Bo3BpalleHHbIX KaTyleK He KpaTHO §,
ocTasibHble 6UTbl KOHEYHOro 6GaliTa JaHHbIX 3aMOJIHEHbI
HynsmK (B Hanpas/ieHWW cTapLiero KoHua 6anta). Mone
cyeTa 6anToB onpepdenseT YnCo MNosHbIA 6aTOB AAHHbIX.

HanmeHoBaHue nonsa Mpumep (16-puuH.)

ABpec NoAUYNHEHHOTO 01 (apgpec npeobpasosarens

ycTponcTBa 4acToTbl)

QyHKLMA 01 (cumTaTb C KaTyLIKm)

Ynucno 6antos 02 (2 6aiiTa AaHHbIX)

NaHHble (kaTywkn 40-33) (07

NaHHble (KaTywkn 48-41) [06 (STW=0607 16-punuH.)

KoHTtponb owmnbok (CRC) |-

Ta6bnuua 5.23 OTBer

YBELIOMJIEHU

KaTtywkn n peructpbl agpecytorca B Modbus co
cmelleHuem agpeca -1,
T. e, KaTywka 33 nmeet agpec 32.

5.10.2 ®opcupoBaTtb/3annCb Ha OfHY
KaTywwky (05 16-puryH.)

OnucaHune

371a GYHKUMA BbI3bIBaeT BKIIOUEHUE WY BbIK/IOYEHUE
KaTylKW. B cnyyae LmpKynapHoi paccbiniki 31a GyHKUMA
JaeT ofMHaKoBble 3afaHMA KaTyllKam BO BCeX
NpYCoeANHEHHbIX NMOAYMHEHHbIX YCTPOWCTBAX.

3anpoc

3anpocHoe cooblyeHne onpeaensaeT KaTywky 65
(ynpaBneHue 3anncblo napameTpa), Ha KOTOPYto
HanpasneHo fencTeue. Agpeca KaTywek HaymHatoTtca ¢ 0, T.
e. afipecom KaTywku 65 byaet 64. DopcnpoBaTb AaHHble =
00 00 16-puyH. (BbIK/.) nnan FF 00 16-puyH. (BKJL.).

HanmeHoBaHne nons Mpumep (16-pnyH.)

Appec noaYnHeHHOro 01 (appec npeobpasosatens

YCTPOWCTBa 4acToTbl)

QyHKLMA 05 (3anucaTtb Ha OfiHY KaTyLUKy)

Appec KaTtywku Hl 00

Appec KaTywkmn LO 40 (pecaTnyHbIN agpec 64)
KaTtywwka 65

QopcuposaTb AaHHble HI FF

00 (FF 00 = BKIJ1.)
KoHTponb ownbok (CRC) -

QopcupoBaTb AaHHble LO

Ta6bnuua 5.24 3anpoc

OtBet

HopmarnbHbIM OTBETOM AIBSIETCA OTPaXKeHWe 3anpoca,
BO3BpaLLEeHHOe Nnocsie Toro, Kak 6b11o GopcmpoBaHo
COCTOAHME KaTyLUKW.

HanmeHoBaHue nonsa Npumep (16-pnuH.)
Aapec NogYnMHEHHOro 01

yCTpOWCTBa

DOyHKUMA 05

®opcrpoBatb faHHble HI FF

®opcrposatb faHHble LO 00

Konnuectso Katywwek HI 00

Konunuectso Katywek LO 01

KoHTponb owwnbok (CRC) -

Ta6bnuua 5.25 OTBeT

5.10.3 ®opcmpoBaTb/3anncb Ha HECKONbKO
KaTywek (OF 16-puuH.)

OnucaHune

3Ta dyHKuMA bopcrpyeT nepeBos KaTylueKk B
nocnenoBaTenbHOCTY MO0 B MOJNOXEHWE on (8K/1.), Nnbo B
nonoxeHue off (8eiks.). B cnyyae UMPKYNApHON paccbinku
3Ta GyHKUUA OaeT OOUHAKOBbIE 3afaHns KaTyllkam BO BCEX
NPVCOEAVHEHHBIX NMOAYMHEHHBIX YCTPONCTBAX.

3anpoc
3anpocHoe coobuieHne onpeaenaeT opcmpyemble
KaTywwku ot 17 fo 32 (yctaBka CKOpoCTK).

HanmeHoBaHue nonsa Mpumep (16-puyH.)

Appec nogYMHEHHOro 01 (appec npeobpasoBatens

YCTPOWCTBa 4acToTbl)

OyHKUMA OF (3anucaTb Ha HECKONbKO
KaTyLek)

Appec katywku HI 00

Appec KaTtywku LO 10 (appec KaTywkm 17)

KonunuectBo Katywek HI 00

Konnuectso Katywek LO 10 (16 KaTywek)

Yucno 6antos 02

MopcnposaTb faHHble HI 20
(kaTywkn 8-1)

MopcnpoBaTb faHHble LO 00 (3apaHue = 2000 16-pnuH.)

(kaTywkn 16-9)

KoHTponb owwnbok (CRC) -

Ta6bnuua 5.26 3anpoc

OTBeT

B HopmanbHOM OTBeTe BO3BpalLlaeTca agpec
NOAYNHEHHOTO YCTPOWCTBA, KOA PpYHKUMW, HauyanbHbIN
agpec n Konnyecteo GOPCMPOBAHHbIX KaTyLUEeK.
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HanmeHoBaHune nonsa

MNpumep (16-puyH.)

HanmeHoBaHune nonsa

MNpumep (16-puyH.)

Appec NoAYNHEHHOro 01 (appec npeobpasosatens Appec NogUYMHEHHOTO YCTPOMNCTBa 01
YCTPOWCTBa 4acToThl) OyHKUMA 03
QyHKUMA OF (3anmcaTb Ha HEeCKONbKO Yucno 6bantos 04

KaTylek) HanHbie HI (peructp 3030) 00
Appec kaTywku HI 00 [OaxHble LO (peructp 3030) 16
Appec KaTywkmn LO 10 (appec Katywkn 17) NaxHble HI (pernctp 3031) E3
Konnuectso Katywek HI 00 [NanHble LO (peructp 3031) 60

Konnuectso Katywek LO

10 (16 KaTywek)

KoHTponb owwnbok (CRC)

KoHTponb owwnbok (CRC)

Ta6bnuuya 5.27 OTBer

5.10.4 YTteHune perncTtpos BpeMeHHOro

XpaHeHnA

OnucaHne

(03 16-pnyH.)

3Ta GYHKUUA CUMTbIBAET COAEPKUMOE PErnucTpoB
BPEMEHHOIO XpaHEHUsI B NOJUYMHEHHOM YCTPOMCTBE.

3anpoc

3anpocHoe coobLyeHne onpeaenseT HavyalbHbI PEFNCTP 1

KONMMYECTBO CUUTBIBAEMbIX PErUCTPOB. Apeca perncTpos

HauuHatoTcs ¢ 0, T. e. agpecamun peructpos 1-4 6yagyT 0-3.

Mpumep: uteHune 3-03 Maximum Reference, pernctp 03030.

Ta6bnuuya 5.29 OTBeT

5.10.5 YcTtaHoBKa ogHoro peructpa (06 16-

PWYH.)

OnucaHne

JTa d)yHKuMH yCTaHaBMBaeT 3HaYeHNE B OAHOM perncrpe

BPEMEHHOIo XpaHeHUA.

3anpoc

3anpocHoe coobleHne onpepensaeT yCcTaHaB/BaemMoe
3aflaHue peructpa. Agpeca permcTpoB HaumHatTca ¢ O, T.
e. agpecom peructpa 1 6yget 0.

Mpwumep: 3anucb B 1-00 Configuration Mode, peructp 1000.

HanmeHoBaHune nonsa

MNpumep (16-puyH.)

HanmeHoBaHune nonsa

MNpumep (16-puyH.)

Appec nogunHeHHoro |01
YCTPOWCTBa
QyHKUMA 03 (uTeHne perncTtpos BPeMEHHOro

XpaHeHus)

Appec NoguYNHEHHOTo 01
yCTPOWCTBa
OyHKUMA 06

Appec peructpa Hl

03 (Appec pernctpa 999)

HauanbHbin agpec Hi

0B (agpec peructpa 3029)

Appec peructpa LO

E7 (Appec pernctpa 999)

HavanbHbin agpec LO

D5 (apgpec peructpa 3029)

YctaHaBnmBaemble faHHble HI

00

Yucno Touek HI

00

YctaHaBnmBaemble faHHble LO

01

Yucno touek LO

02 — (3-03 Maximum Reference vmeeT
OnnHy 32 6uTa, T.e. 2 perncTpa)

KoHTponb ownbok (CRC)

KoHTponb owmnbok
(CRQO)

Tabnuua 5.28 3anpoc

OTBet

JlaHHble perncrtpa B 0TBETHOM CoobLLeHUn popmmpyloTca
Kak 2 6aiiTa Ha Kaaplii perncTp ¢ ABONYHbIM
COAEPKMMbIM, BbIDOBHEHHbBIM MO NPaBOMY Kpaio BHYTpU
Kaxgoro 6aiTa. Y Kaxgoro peructpa nepsbiil 6ainT
COAEPXUT cTapLume 6uTbl, a BTOPOW 6aiT — mMnagLune.

MNpwumep: 16-puyH. 000088B8 = 35,000 = 35 lu.

Ta6bnuua 5.30 3anpoc

OTBet

HOpMa)‘IbeIM OTBETOM ABNAETCA OTpa*KeHne 3anpoca,
BO3BpalleHHOe nodie Toro, Kak 6bino nepefaHo

copepKrmMoe perncrpa.

HanmeHoBaHune nonsa

MNpumep (16-puyH.)

Appec nogYMHEHHOrO 01
YCTPOWCTBa

DyHKUMA 06
Appec peructpa Hl 03
Appec peructpa LO E7
YctaHaBnmBaemble faHHble HI |00
YctaHaBnmBaemble faHHble LO (01

KoHTponb owwnbok (CRC)

Ta6bnuua 5.31 OTBeT
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5.10.6 YcTaHOBKA HECKONbKNX PerncTpoB
(10 16-pnyH.)

OnuncaHne
OT1a OyHKUMA yCTaHABNUBaET 3HayeHve B
NnocneaoBaTeNlbHOCTU PErnCTPOB BPEMEHHOIO XPaHEHUS.

3anpoc
3anpocHoe coobLieHne onpeaensieT ycTaHaBNMBaemble

3afjaHuA perncTpoB. Agpeca perncTpos HaumHatotea ¢ 0, T.

e. agpecom peructpa 1 6yget 0. Mpumep 3anpoca
YCTaHOBKM [BYX PErncTpoB (ycTaHaBAMBaeMbli NapameTp
1-24 Motor Current = 738 (7,38 A)):

HaumeHoBaHue nons Mpumep (16-pruH.)

Appec nogumHeHHoro ycrtponctea |01

QyHKUMA 10
HauanbHbin agpec HI 04
HauanbHbii agpec LO 07
Yucno peructpos HI 00
Yucno pernctpos LO 02
Yucno 6antos 04
3anucatb gaHHble HI 00
(perncTp 4: 1049)

3anucatb gaHHble LO 00

(perncTp 4: 1049)

3anucatb AaHHble HI 02
(perncTp 4: 1050)

3anucatb gaHHble LO E2
(perncTp 4: 1050)

KoHTtponb ownbok (CRQC) -

Ta6nuua 5.32 3anpoc

OtBeT

B HopmanbHOM oTBeTe BO3BpaLlaeTca agpec
NMOAYMHEHHOrO YCTPONCTBA, KoA GYHKLUMM, HaYanbHbIN
aApec 1 KONMYeCTBO YCTaHOBIEHHbIX PErncTPOB.

HanmeHoBaHue nonsa Mpumep (16-pryH.)

Appec noguvHeHHoro yctpoinctea |01

QyHKLMA 10
HauanbHbin agpec HI 04
HauanbHbin appec LO 19
Yucno peructpos HI 00
Yucno pernctpos LO 02

KoHTponb owwnbok (CRC) -

Ta6bnuuya 5.33 OTBer

5.11 Mpodunb ynpasnenus FC Danfoss

5.11.1 KomaHaHoe cnoBo,
cooTBeTcTBYloLee npodpunto FC
(nap. 8-10 Protocol (MpoTokon) =
Mpodunb FC)

Master-follower

cTw Speed ref.

130BA274.11

Bit
no.: 1514131211109876543210

PucyHok 5.13 KomaHAHOe CloBO, COOTBETCTBYIOWEe Npodusio
FC

but 3HaueHne 6uta = 0 |3HauyeHue 6uta = 1

00 3HauyeHue 3aJaHuA Mnagwwin 6T BHewwHero Bbibopa
01 3HaueHue 3apaHuA | CTapwmii 61T BHelHero Bbibopa
02 TopmoxeHune MN3meHeHne ckopocTu

NOCTOAHHbIM TOKOM

03 Bbiber HeT BblGETa
04 BbicTpbIfi 0OcTaHOB N3meHeHne ckopocTun
05 Qukcmposatb Wcnonb3oBaTb M3MeHeHue

BbIXOAHYIO 4YacCTOTy CKOopocCTn

06 OcTaHoB ¢ Myck
n3MeHeHnem
cKopocTu

07 He ncnonb3ayetca C6poc

08 He ncnonbsyetca DurKcauma vacToTbl

09 N3meHeHmne N3meHeHne ckopocTyn 2
ckopocTtu 1

10 [aHHble He [aHHble oencTBUTENbHbI
0EeNCTBUTENbHbI

1 Pene 01 pasomkHyTO |Pene 01 BknoveHo

12 Pene 02 pa3omkHyTO |Pene 02 BknoveHo

13 HacTpoiika Mnagwwin 61T Boi6OPa
napameTpoB

15 He ncnonb3yetca Pesepc

Ta6bnuua 5.34 KomaHaHOe cnoBo, COOTBETCTBYIOWEee npodunio
FC

Pacwundposka ynpasnsiowmnx 6utos

BuTtbl 00/01

Butbl 00 1 01 ncnonb3yloTca Ana Bbibopa OfHOro 13
yeTblpex 3HauyeHWn 3alaHnA, NpeaBapuUTENbHO
3anporpaMMMpoBaHHbIX B Napametpe 3-10 Preset Reference
B COOTBETCTBUWN C Tabauua 5.35.
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Mporpammupy |MapameTtp Butr |bur
emoe 01 00
3HaueHue

3ajaHuA

1 3-10 Preset Reference [0] 0 0

2 3-10 Preset Reference [1] 0 1

3 3-10 Preset Reference [2] 1 0

4 3-10 Preset Reference [3] 1 1

Ta6bnuua 5.35 buTbl ynpasnexus

YBEJOMJIEHU

Caenalite Bbl6op B 8-56 Preset Reference Select, 4To6bl
onpepennTb, Kak 6uT 00/01 nornyeckn o6vegnHALTCA C
cooTBeTCTBYyoWEel GyHKLUMENn Ha UMPpPOBbIX BXOAAX.

But 02, TOpMOXKEHNE NOCTOAHHbIM TOKOM

But 02 = 0 NnpMBOANT K TOPMOMXKEHNIO MOCTOAHHBIM TOKOM 1
K OCTAHOBY. YCTaHOBUTE TOK TOPMOXKEHUA N ANUTENbHOCTb
B napameTpax 2-01 DC Brake Current n 2-02 DC Braking
Time.

But 02 = 1 BbI3bIBaET N3MEHEHME CKOPOCTMU.

But 03, octaHOB ¢ Bbiberom

Byt 03 = 0: npeobpasoBaTesib YaCTOTbl HEMEANEHHO
oTnycKaet AsuraTenb (BbIXOAHblE TPAH3UCTOPbI
3anMpatoTca), KOTOPbIN BbIGErom JOBOAUTCA O COCTOAHMA
MOKOS.

But 03 = 1: npeobpa3oBaTesib YAaCTOTbl 3anycKaeTt
ABUraTesib, €C/In BbINOMHAIOTCA JpYrue yCioBuA 3arnycka.

3HaueHve napametpa 8-50 Coasting Select onpepenseT, Kak
6uT 03 nornyeckn o6bEAUHARTCA C COOTBETCTBYIOLLEN
byHKumeln Ha undpoBom Bxoae.

buT 04, 6bICTPbIA OCTAHOB

But 04 = 0: BbI3bIBaET CHMXKEHME CKOPOCTW BpalLeHUA
ABUraTensa Jo OCTaHOBa (yCTaHaBNMBaeTcA B NapameTpe
3-81 Quick Stop Ramp Time).

Bbut 05, pMKcauma BbIXOQHON YacTOTbl

But 05 = 0: PpuKcupyeTca TekyLlana BbIXOAHAA YacToTa (B
M'u). 3ameHeHmne 3adrKCMPOBaHHON BbIXOQHOW Y4acTOTbl
NPOu3BOAMTCA TOMBbKO C NMOMOLLbIO LdPOBbLIX BXOA0B
(napameTpbl ¢ 5-10 Terminal 18 Digital Input no

5-13 Terminal 29 Digital Input), 3anporpaMMMpPOBaHHbIX AnA
BbINONHeHWA GyHKUUM Speed up (YsenuveHue ckopocmu) =
21 un Slow down (YmeHbweHue ckopocmu) = 22.

YBEJIOMJIEHU

Ecnun aktuBusnpoBaHa $nKcaumns BbiXxoda, TO OCTaHOBUTb
npeo6pasoBaTtesb YaCTOTbl MOXHO TOJIbKO C/IeYIoWMMM
crnocobamm:

. Bbut 03 OcTtaHoB Bbl6erom.
. But 02 TopmorKeHne NOCT. TOKOM.

. Lindpposoir Bxop (napameTpbl c5-10 Terminal 18
Digital Input o 5-13 Terminal 29 Digital Input),
3anporpaMmmMupoBaHHbIil Ha 3HayeHua DC
braking (Topm. nocm. mokom) = 5, Coasting stop
(Ocmanos ebibezom) = 2 unu Reset and coasting 5
stop (C6poc u ocmaHos evibezom) = 3.

But 06, ocTaHOB/NYCK C N3MEHEHNEM CKOPOCTU

but 06 = 0: BbI3bIBaeT OCTAHOB 1 3aCTaBAAET ABUraTesb
CHMXaTb CKOPOCTb A0 OCTaHOBA C MOMOLLbIO BbIOPaHHOIO
napameTpa 3amegneHus.

Bbut 06 = 1: no3BonAeT Npeobpas3oBaTeNo YacToThbl
3anycTuTb ABuraTtenb, e BbIMOIHEHbI NPoYKe YCI0BUA
nycka.

BbibepuTe 3HaueHne napametpa 8-53 Start Select ¢ uenbto
onpenenuTb, Kak 6ut 06 «OCTaHOB/NYCK C U3MEHEHUEM
CKOPOCTW» NIOrMYeckn o6berHAETCA C COOTBETCTBYIOLLEN
byHKUmMelh Ha undpoBom BXoge.

but 07, c6poc

But 07 = 0: HeT cHbpoca.

But 07 = 1: cbpoc oTknoueHuna. Co6poc akTMBMpYyeTCA No
nepepHeMy GPOHTY CUrHana, To eCTb Npu Nepexoae
CcurHana ot normnyeckoro 0 K noruyeckon 1.

BbuT 08, puKcayma yacToTbl
Bbut 08 = 1: BbIxOogHaA yacToTa onpepenAeTca napameTpom
3-11 Jog Speed [Hz].

But 09, BbIGOP N3MeHeHUA ckopocTu 1/2

But 09 = 0: n3meHeHne ckopocTn 1 BKMOUYEHO (NapameTpbl
3-41 Ramp 1 Ramp Up Time-3-42 Ramp 1 Ramp Down Time).
BuT 09 = 1: n3meHeHne ckopoctn 2 (napametpbl 3-51 Ramp
2 Ramp Up Time-3-52 Ramp 2 Ramp Down Time) BKNOYEHO.

But 10, paHHble HepeNCTBUTENbHbI/AAaHHbIE
DencTBUTENbHbI

YKa3blBaeT npeobpa3oBaTesiio YacToTbl, UCMONb30BaTb UK
WUrHOPUPOBaTb KOMaHAHOE CNOBO.

But 10 = 0: KOMaHAHOE CI0BO UTHOPUPYeTCA.

But 10 = 1: KOMaHZHOE CNOBO Mcnonb3yeTca. ITa GYyHKUMA
numeeT 6onbLIOe 3HaYeHne, MOCKONbKY HEe3aBMUCMMO OT TUMa
NCMonNb3yeMon TenlerpaMmbl B HeW BCerga cofepkutca
KOMaHAHoOe C/10BO. KOMaHAHOE C/IOBO MOXHO OTKIOUUTD,
ecsin He TpebyeTca ero MCnonb3oBaHWe Npu o6HOBEHUN
WM YTEHUWN NapameTpoB.

but 11, pene 01
Bbut 11 = 0: pene He aKTUBM3NPOBAHO.
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Bbut 11 = 1: pene 01 akTMBMPOBaHO NpW YCI0BUK, YTO B Bur Bur =0 Bbut =1
napametpe 5-40 Function Relay Bbi6paHo Control word bit 00 YnpasneHue He rotoso TOTOBHOCTb K YNpaBneHuio
11 (KomaHoHoe cnoso, 6um 11) = 36. 01 MpriBoa He rotos MprBoa rotos
But 12, pene 02 02 Bbiber PaspewieHo
But 12 = 0: pene 02 He aKTUBM3NPOBAHO. 03 Het owm6ku OtknioyeHve
But 12 = 1: pene 02 akTMBM3MPOBAHO NPU YCIOBUK, YTO B 04 Het ownbkm OwwnbKa (HeT OTKNIoYeHNA)
napametpe 5-40 Function Relay BbibpaHo Control word bit 05 3ape3epBUPOBaHO -
12 (KomaHoHoe croso, 6um 12) = 37. 06 HeT owmnbkm OTKtoueHue ¢
But 13, BbIGOP Habopa GnokvpoBKoil
BuT 13 ncnonbayetca ana Bbibopa Nto6oro 13 2 Habopos 07 Het npepynpexaenms Mpepynpexperme
MapameTpoB B COOTBeTCTBUM € Tabsuya 5.36. 08 Ckopoctb CkopocTb Bpalenus =
BpalleHnsa*3afaHve 3apaHve
Ha6op napametpos but 13 09 MecTHoe ynpaeneHue YnpaBneHuve no wiHe
1 0 10 YacToTa BHe AManasoHa YacToTa B 3afaHHbIX
2 1 npepenax
1 He ncnonb3yetca B pa6ote
Tabnuua 5.36 Mento HaGopos napameTpos 12 MNpuBog B Hopme OcTaHOB, aBTOMaTUYECKMIN
nyck
ST1a GYHKUMA BO3MOXHA TONbKO B TOM Cllyyae, ecii B
. . 13 HanpsxeHne B Hopme MpeBblweHne HanpaXeHNaA
napametpe 0-10 Active Set-up BblbpaHo Multi Set-Ups
(Heckonbko Ha6op06) -9 14 KpyTawmn MomeHT B HopMme | [peBbileHne KpyTALlero
MOMEHTa
15 Tamep B Hopme MNpeBbiweHne Taimepa

Wcnonb3ynTte 3HaueHme napameTpa 8-55 Set-up Select,
uTo6bl YKasaTb, Kak 6UT 13 nornyeckn obbeauHaeTca ¢
cooTBeTcTBYtoOWEN dyHKUMEN Ha LUdpPOBbIX BXOAAX.

but 15, peBepc

but 15 = 0: HeT peBepca.

Bbut 15 = 1: PeBepc. lNpun 3aBOACKON HaCTpoONKe 3HaYeHne
napametpa 8-54 Reversing Select yctaHaBnvBaet
ynpaBrieH/e peBepcom ¢ nomolbio undposoro Bxoga. but
15 BbI3bIBAET peBepC TOMbKO B TOM Cily4yae, ecsim BblbpaH
OQMH 13 CNlefyloWmnX BapuaHTOB: NocsiefoBaTeNnbHasa CBA3b,
[2] Logic OR (/loauyeckoe WJIN) wnw [3] Logic AND
(/loeuyeckoe U).

5.11.2 CnoBoO COCTOAHMA, COOTBETCTBYIOLLEe
npodunio FC (STW) (8-30 Protocol =
npodunb FC)

Follower-master

STW Output freq.

130BA273.11

Bit
no.: 1514131211109876543210

PucyHok 5.14 CnoBo coctosaHusA

Ta6nuua 5.37 CnoBO COCTOAHMA, COOTBETCTBYIOLLEe NPOGUIIO
FC

O6bACHEHNEe 6UTOB COCTOAHMNA

But 00, ynpaBneHue He roToBO/roToBO

But 00 = 0: npeobpaszoBaTeNib YaCTOTbl OTKIIOYAETCA.

But 00 = 1: cuctema ynpasneHuna npeobpasoBaTtens
YacToTbl FOTOBA, HO HE rapaHTUPyeTCcA NoslyyeHne NUTaHnA
cunoBbiM 6M10KOM (MPU NUTaHUK CACTEMbI YpaBAeHNsa oT
BHELUHEro UCTOYHMKa 24 B).

But 01, npuBopA rotos
But 01 = 0: Npeobpa3oBaTesib YAaCTOTbl He rOTOB K paboTe.

But 01 = 1: npeobpazoBaTenb YacToTbl FOTOB K paboTe, HO
yepes undpoBbIe BXOAbI WV MO NOCIe[0BaTENbHOWN CBA3N
nofaetcAa KomMaHfa ocTaHoOBa BblbGerom.

But 02, octaHOB BbiGerom

But 02 = 0: Nnpeobpa3oBaTtenib YacTOTbl «OTMYCKAET»
ABuratenb.

But 02 = 1: npeobpa3oBatenb YacTOTbl 3anyckaet
ABuratenb KOMaHZOW nycka.

But 03, HeT oWwKn6KN/OTKNIDYEHNE

But 03 = 0: npeobpaszoBaTeNib YaCTOTbl HE HAaXOAMTCA B
cocToAHMM OTKa3a. but 03 = 1: npeobpaszoBaTenb YacToTbl
oTKMoYaeTcA. [inAa BoccTaHOBNEHNA paboTbl HaXMUTE
[Reset] (C6pOC).

But 04, HeT own6KN/owmnbKa (6e3 oTKNoUeHNA)

But 04 = 0: Nnpeobpa3oBaTesib YaCTOTbl He HAXOAUTCA B
COCTOAHMM OTKasa.

But 04 = 1: npeobpa3oBaTtenb YacTOTbl OTOOpaKaeT
ownbKy, HO He OTKITIOYaeTCs.
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But 05, He ucnonbsyetca
B cnose coctosHua 6uT 05 He NCnonb3yeTcs.

But 06, HeT owWwKN6KN / OTKNIOYEeHUE C 6NOKMPOBKON
Bbut 06 = 0: npeobpasoBaTeNib YaCTOTbl HE HAXOAUTCA B
COCTOAHMM OTKasa.

but 06 = 1: npeobpaszoBaTesib YaCTOTbl OTKIIOUYEH U
6/IOKMPOBaH.

Bbut 07, HeT npeaynpexaeHua/npepynpexaeHne
but 07 = 0: npepynpexaeHnin HeT.
Bbut 07 = 1: noasmunocb npegynpexaeHue.

Bbut 08, 3apaHne cKOpoCTN/CKOPOCTb = 3apaHne
But 08 = 0: gBMraTenb paboTaeT, HO TeKyLlasa CKOPOCTb
OT/INYAeTCA OT NPeayCTaHOBNEHHOrO 3afaHnNA CKOPOCTU.

Takas CUTyaumAa BO3MOXHa, Hanpumep, Korga nponcxognt

pa3roH/3amepafieHne nNpu nycke/ocTaHoBe.
Bbut 08 = 1: ckopocTb gBUraTensa COOTBeTCTByeT
npeaycTaHOBAEHHOMY 3ajaHNI0 CKOPOCTH.

But 09, MmecTHOe ynpasneHune/ynpasneHne no wnHe
But 09 = 0: HaxaTa kHonKa [Off/Reset] (Cton/C6poc) Ha

6510Ke ynpasneHua unu B napametpe 3-13 Mecmo 3adaHus

BbI6paHo 3HaueHue local control (mecmHoe ynpasneHue).
YnpaBnATb Npeo6pasoBaTenem yacToTbl Yepes KaHas
nocnefoBaTeslbHON CBA3MN Henb3A.

Byt 09 = 1: npeobpa3oBaTeNib YAaCTOTbl MOXET YNPaBAATHCA

no nepudepuinHoN WmHe UM No NocneaoBaTebHON
CBA3N.

Bbut 10, npepgen yacToTbl BHE Anana3oHa
But 10 = 0: BbIXOAHAsA YacToTa AOCTUINA 3HAYEHMSA,

yCTaHOBJIEHHOro B napameTpe 4-12 Motor Speed Low Limit

[Hz] vnn 4-14 Motor Speed High Limit [Hz].
But 10 = 1: BbIxO4HasA YacTOTa HAXOAUTCS B 3aflaHHbIX
npegenax.

But 11, He paboTtaet/paboTaeT
Bbut 11 = 0: gBuratenb He paboTaerT.

But 11 = 1: npeobpa3oBaTenb YacTOTbl MOAYYAET CUTHAN

nycka 6e3 octaHoBa Bbl6erom.

Bbut 12, npnBoa B Hopme/ocTaHOBMEH, aBTO3anycK
Bbut 12 = 0: oTCyTCTBYEeT BpEMEeHHOe npeBbileHne
TemnepaTtypbl Npeobpa3oBaTens YyacToTbl.

Byt 12 = 1: npeobpa3oBaTenb YacTOTbl OCTAHOB/IEH 13-3a

neperpesa, HO 60K He OTKNIOYaeTCA 1 BO306HOBNAET
paboTy, Kak TONbKO Neperpes HOpPManu3syeTcs.

But 13, HanpsAXeHne B HopMme/Bbixog 3a npeaen

But 13 = 0: HeT npepynpexaeHni O HanPAXeHUN.

But 13 = 1: HanpAXeHNe B NPOMEXYTOYHON Lienun
MOCTOSIHHOTO TOKa Npeobpa3oBaTens YacToTbl CJIULWKOM
Masno UIn CAULLKOM BeJvKO.

BuT 14, KpyTAWMNIA MOMEHT B HOPME/BbIXO 3a npegen
Bbut 14 = 0: TOK ABMraTena MeHblue, Yem TOK Npegen,
yCTaHOBNEHHbIN B napameTpe 4-18 Current Limit.

Bbut 14 = 1: npesblWweH npegen no Toky B nap. 4-18 Current

Limit.

But 15, Tanmep B Hopme/Bbixopg 3a npepen

Bbut 15 = 0: Talimepbl ANA TEMNOBOW 3alWTbl ABUraTensa u
TENNoBOW 3aWmMTbl Npeobpa3oBaTeNiaA YacToTbl He MepeLunu
npegen 100 %.

Bbut 15 = 1: ognH 13 TanimepoBs npesbicun npegen 100 %.
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5.11.3 3HauyeHure 3agaHNA CKOPOCTU
nepegauv no wnHe

3HaueHVe 3afaHns CKOPOCTY NepefaeTcsa B Npeobpa3oBaTe/lb YaCcTOTbl KaK OTHOCMTENIbHOE 3HaueHne B NMPOLEHTaXx.
3HaueHVe nepecbiaeTca B Buae 16-6MTHOro CioBa; B Lenbix uncnax (0-32767) 3HauyeHue 16384 (4000 B 16-pryYHOM
dopmate) cootBeTcTByeT 100 %. OTpUrLaTenbHble Yncna GopMaTHpPYHOTCA C MOMOLLbIO IBOMYHOIO AOMONHEHUA. TeKyLlas
BbIxofHas yactota (MAV) MacwtabrpyeTca Takum ke 06pa3om, Kak U 3afjaHue no LUnHe.

Master-follower -
]
16bit S
<
3
cTw Speed ref. ja}
Follower-master
STW Actual output
freq.
PucyHok 5.15 Tekyuwana BbixogHaa yactota (MAV)
3apaHue n MAV macwrabupytotca cnegytowmm obpasom:
-100% 0% 100% .9
~
S
(CO00hex) (Ohex) (4000hex) =
R
Par.3-00 set to
Reverse Forward
(1) -max- +max
Par.3-03 0 Par.3-03
Max reference Max reference
0% 100%
(Ohex) (4000hex)
|- == = = = = = = - -
Par.3-00 set to |
Forward
(0) min-max [ SR
\ \
Par.3-02 Par.3-03
Min reference Max reference

PucyHok 5.16 3apaHue n MAV
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6 [Npnmepbl NpyUMeHeHNA

6.1 BBepeHwue

an/IMepr, npuveefeHHble B AaHHOM pa3sfene, HOCAT
CFIpaBO‘-IHbIﬁ XapaKTep n onucbiBatloT Hanbonee

pacnpocTpaHeHHble GpyHKLMN.

MNapameTpbl
= OyHKLMA HacTpoiika
2 [1] Enable
% 1-29 Asmo complete
= adanmayus AMA (Bkniou.
odsuzamens (AA[) | nonHon AA)
5-12 Knemma 27, |[2]* Coast
yugpoesoli 8xo0 |inverse
(Bbiber,

MNHBEPCHbIN)

* = 3HayeHne No yMonyaHuio

NpumeyaHnsa/KommeHTapum.

Ipynna napametpos 1-2* Motor

Data ([JaHHele 08ueamerns)

[OMKHA ObITb yCTaHOBN€Ha B

COOTBETCTBUM C ABUratenem
YBE/IOMJIEHU.

Ecnn knemmbl 12 n 27 He
NOAK/I0YEHbl, yCTaHOBMUTE
AnA nap. 5-12 3HauyeHne [0]

0~10V

MapameTpbl
= DyHKuMA Hactpoiika
Fe g 6-10 Knemma 53,
+24V 12 % Hu3Koe 0,07 B*
DIN 18 | Hanpaxerue
DIN 9 6-11 Knemma 53,
com 20 8bICOKOE 10 B*
DIN 27
oI % HanpsixeHue
DIN 32 6-14 Knemma 53,
DIN 33 Hu3koe 3a0./06p. |0
DIN 31 c8A3b
6-15 Knemma 53,
gbicokoe 3a0./ 1500
00p. caa3b
6-19 Terminal 53 |[1] Voltage
mode (HanpspkeHne

)

* = 3HayeHne NO yMONnyaHuio

MNpymeyaHna/KommeHTapum.

Tabnuua 6.2 3agaHme CKOPOCTM Yepes aHaIoroBblil BXOZ

(HanpsaxeHune)

Ta6bnuua 6.1 AA[l c nogcoeanHeHHon Kn. 27

4-20mA

MapameTpbl
s DOyHKUMA HacTporiika
8(6-12 Knemma 53,
Q . 4 MA*
S| Manbit Mok
| 6-13 Knemma 53,
. 20 MA*
6onbwol mok
6-14 Knemma 53,
Hu3koe 3a0./06p. |0
€8A3b
6-15 Knemma 53,
8bicokoe 3a0./ 1500
06p. c8a3b
6-19 Terminal 53 |[0] Current
mode (Tok)

* = 3HaueHune Mo ymMonyaHuio

MpumeyaHna/KommeHTapun.

Ta6bnuua 6.3 AHanoroBoe 3agaHue CKOpocTu (Tok)

MG06B450
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Tabnuua 6.4 Myck/ocTtaHOB c peBepcom 1 4 npeny

CTAHOBJIEHHbIMU CKOPOCTAMUN

MapameTpbi MNapameTpbl
- QyHKUMA Hactpoiika = QyHKUMA HacTpoiika
&l 510 Knewma 18, 18] Start B5-11 Knemma 19, |[1] Reset
§ yugpposoti 8xo0 | (Myck) % yugposol exod | (Copoc)
~[* = 3HayeHMe No ymonuyaHuio
5-11 Knemma 19, (o]
' 4 Reversing MpumeyaHna/KomMmmeHTapum.
yugposoti 8xo0
(PeBepc)*
5-12 Knemma 27, [0] No
yugposoti 8xo0 operation
(He
ucnonb3syet
cs)
5-14 Knemma 32, [16] Preset
yugposoti 8xo00 ref bit 0
(Mpepycr.
3a4., 6ut 0)
5-15 Knemma 33, [17] Preset
yugposoti 8xo0 ref bit 1
(Mpepycr.
3ad., 6ut 1)
3-10 lpedycmatos Tabnuua 6.5 BHewHuit c6poc aBapuiitHON cMrHaNM3auum
JleHHoe 3d0aHue
Preset ref. 0 25% MapameTpbl
(MpepycT. 3apaHve | 50% - OyHKuuA Hactpoiika
0) 75% § 6-10 Knemma 53,
Preset ref. 1 100% 8| Huskoe 0,07 B*
(Mpepyct. 3apaHue 2| hanpsxenue
1) 6-11 Knemma 53,
Preset ref. 2 8bICOKOE 10 B*
(MpepycT. 3apaHne Hanpaxerue
2) 6-14 Knemma 53,
Preset ref. 3 Hu3koe 3ad./o6p. |0
(MpepycT. 3apaxne ces3b
3) 6-15 Knemma 53,
* = 3HayeHve NO yMonyaHuto gbicoKkoe 3ad./ 1500
NpumeyaHus/KommeHTapum. skal 06p. cenzb
6-19 Terminal 53 |[1] Voltage
mode (HanpsixxeHue

)

* = 3HayeHne No yMmonyaHuio

MprmeyaHnA/KOMMeHTapuu.

Tabnuua 6.6 3agaHne ckopocTu (C MOMOLLbIO PYYHOTO

noTeHunomeTpa)

90
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MapameTpbl
pan OyHKUMA Hactponka
o
214-30 OyHkyus [1] Warning
2
Q[npu nomepe OC | (Mpeaynpexa
~ | dsuzamens eHune)
4-31 Owubka
ckopocmu OC 100
odguzamerns
4-32 Tatim-aym
npu nomepe OC (5 ¢
odsuzamerns
7-00 Vicm.cueH.O
[2] MCB 102
C MM f-pea.ckop.
17-11 PaspeweHu
1024*
e (no3uyuu/o6)
13-00 Pexxum
[1] On (Bkn.)
KoHmponnepa SL
13-01 Cobbimue |[19] Warning
3anycka (Mpepynpexna
eHune)
13-02 Cobbimue |[44] Reset

KoHmponnepa SL

ocmaHosa key (KHonka
cbpoca)
13-10 Onepand  |[21] Warning
CcpasHeHusA no. (Ne
npegynpexa
eHuA)
13-11 Onepamo,
PAMOP 1)
CcpasHeHusA
13-12 Pe3ynema
90
m cpasHeHuA
13-51 Cobbimue |[22]

Comparator 0
(KomnapaTop
0)

13-52 [lelicmeaue
KoHmponnepa SL

[32] Set
digital out A
low
(Yc.H.yp.Ha
L¢B.BbIX.A)

5-40 Pene
yHKYUU

[80] SL digital
output A

(Lindp.
Bbixoa SL A)

MNapameTpbl

OyHKuua Hactpoiika

MpumMeyaHna/KomMmeHTapum.
MNpepynpexgeHne 90 BbigaeTca
npuv NpeBbllEHNN Npeaena Ha
moHuTope OC. SLC
OTCNeXMBaeT NpeaynpexaeHne
90. Ecnn npegynpexpeHve 90
CTAaHOBUTCA WUCTUHHbIM (true),
aKTuBupyetca pene 1.

BHellHee obopyfoBaHue MOXeT
yKasbiBaTb Ha HEO6XOANMOCTb
ob6cnyxuBaHus. Ecnm owmnbka
obpaTHOIi CBA3M OMycKaeTcA
HVKe npefena CHoBa B TeYeHue
5 cekyHa, npeobpasoBaTtesnb
4acToTbl NpofoMmKaeT paboTy u
npepynpexaeHne ncyesaer.
OpHako pene 1 npogomxaeT
cpabaTbiBaTh Ao Haxatus [Off/
Reset] (Bbikn./c6poc).

Ta6bnuua 6.7 Ncnonb3oBaHue SLC AnA HacTponku pene

* = 3HaueHue No yMONYaHuio

MapameTpbi
= QOyHKUMA HacTpoiika
8| 5-10 Knemma 18, |[8] Start
% yugposoti 8xo0 | (Myck)*
= 5-12 Knemma 27, [[19] Freeze
yugposoti 8xo0 |Reference
(3adumkcupos.
3afaHue)
5-13 Knemma 29, [[21] Speed

yugpposoti 8xo0 |Up
(YBennueHue
CKOPOCTH)

5-14 Knemma 32,
yugpposoli 8x00

[22] Speed
Down
(CHuXeHune

CKOPOCTY)

* = 3HayeHne No ymonyaHuio

MNpumeyaHna/KommeHTapum.

Tabnuua 6.8 YBennueHme/cHmKeHne CKopocTn

MG06B450
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= 8 8
S > a <
< O
2 b o <« O g
g 2
Speed ) - pal
1 12 | 18 | 19 | 27 | 29 | 32 | 33 | 20
Reference ! ! : JENN | | I A | A | NN | ) N | A
] [
[}
s | AN O|010|0]0]0|0|0
)
.. = | O101010]10|D|D ]
sen [T L ) | i i i o | i o
Freeze ref (27) : : i i :
]
Speed up (29) :
T
Speed down (32)
PucyHok 6.1 5 e}
B Tepmucropax cnegyet ncnonb3oBatb ycuneHHyto/ {*w
[ABOWHYI0 M30NALMIO B COOTBETCTBUM C TPe6OBaHMAMM K
nsonayun PELV.
MapameTpbl
= OyHKuuA Hactpoiika
g 1-90 Tennosas  |[2]
a .
Q| 3awuma Thermistor
2| seuzamens trip (OTK”. N0 PucyHok 6.2 SHkogep 24 B wan 10-30 B
TePMUCTOPY)
1-93 UcmouHuk | [1] Analog
o
mepmucmopa input 53 M cw S
<
(AHanorosbin A [ [ ] g
Bxog 53) 5
6-19 Terminal 53 |[1] Voltage B m ﬁ
mode (HanpsxeHune
)
* = 3HayeHne Mo yMONYaHuIo
MNpuMmeyaHna/KommeHTapum.
Ecnn Tpebyetca Tonbko
npeaynpexaeHue, cneayet ccw
. ; A [] ]
BblbpaTb [1] Thermistor warning
(Mpedynp.no mepmucm.) B :@\
1-90 Tennosas 3awuma M
dsueamernsi. B
PucyHok 6.3 VIHKpemeHTanbHbI 3HKoAep 24 B, makc. agnvHa
Tabnuua 6.9 Tepmuctop Asuratens kabens 5 m
6.1.1 lMogknoyeHne sHKOAepa
6.1.2 HanpaBneHue 3HKoAepa
Llenb gaHHOro pykoBofcTBa COCTOUT B YNPOLLEHUN
HaCTPOVikN Npu NOAKNIOYEHNN SHKOAEPa K HanpasneHue sHKofgepa onpenensaeTca nopaakom
npeobpasoBateio YacToThl. Mepea HacTPoNKoIA SHKOAEPa MIMMYNIbCOB, MOCTYNaloWmMx Ha NpeobpasoBaTesib YacToTbl.
OTObpaaloTcA 6a3oBble YCTABKM ANIA CUCTEMbI HanpasneHvie CW (no yacoBoli cTpesnke) 03HavaeT, YTo
PerynnpoBaHnA CKOPOCTA C 0OPATHOW CBA3bIO. KaHan A onepexaeT KaHan B Ha 90 anekTprueckux
rpagycos.
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HanpaBneHne NpoTMB YacOBOW CTPENKMN O3HAYaeT, YTo
kaHan B Ha 90 rpagycoB onepexaeT kaHan A.
HanpaBneHune BpalleHua onpegenaeTca cO CTOPOHbI Topua
Bana.

6.1.3 MpuBogHaA cnctema ¢ obpaTHOM
CBA3bIO

MpuBogHaA cucTemMa, Kak NpaBuo, COAEPXKUT elle
HECKOJNIbKO 3JIEMEHTOB, TaKUX, KaK:
. [Buratenb

. Topmo3
(PepykTop)
(MexaHuyeckmnii TOpmo3)

. MpeobpasoBaTenib YacToThl

. SHKoAEp B KauecTBe CUCTEMbl 0O6PATHOMN CBA3U
. TOpMO3HOM Pe3nCTop ANA AYHAMMYECKOro
TOPMOXEHNSA

. CunoBas nepepava
. Harpyska

Ansa npunoxeHui, Tpebyiowmnx ynpaBneHns MexaHnYeckum
TOPMO30M, O6bIYHO HEOOXOANM TOPMO3HOI Pe3nUCTop.

130BA120.10

L Brake resistor
T Transmission

Motor Gearbox

Encoder Mech. brake Load

PucyHok 6.4 basoBas HacTpoiiKa 3aMKHYTOro KOHTypa
ynpaBneHUs CKOpoCTbio
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AndaBuUTHbIN yKa3aTenb

VLT® AutomationDrive FC 360

AndaBuUTHbIN yKasaTenb

a

F [aHHble 0 NTaHUKM OT ceTn 57
FC c Modbus RTU 70 JuvpeKTrBa 0 MalMHHOM 060pyAOBaHMM........... .10
JnpeKTrBa N0 HU3KOBONILTHOMY OO0PYAOBAHMIO......cvuneceennee 10
| Onpektnea no SMC 10
IEC 61800-3 17,63 OnuHa kabens 60
IND (MHpekc) 72 InwvHa tenerpammbl (LGE) 71
JononHutenbHoe obopynoBaHne 18
L
LCP 6,7,25 3
3ajaHue no wnHe 28
M 3apaHne cKopocTun 89
Modbus RTU 75 3agaHua 1 curHanbl OC Ha aHanoroBOM 1 MMMYSbCHOM
BXOAaX...... 28
P 3asemneHuve 16,18
PELV 62,92 3a3eMeHHbIN TPEYroNbHUK 17
PELV, 3alynTHOE CBEPXHN3KOE HAMPANKEHUE. ....ervercerrerrnnenns 46 3adukcnpoBaTb 3aiaHne 27
3awuTa 46
R 3awmTa gBuratens 16,63
RCD 8 3awura 1 dyHKLMM 63
R5485 68  3awwTa OT Neperpysku 16
RS485 3awmTa napannenbHbIX Lenei 64
RS485 70
30Ha HeuyBCTBUTENIbHOCTU 30
OHa HEeYYBCTBUTENIbHOCTY OKOJ1I0
v 3 y 0 30
WC+ 8,24 U
A M3nyyaemble nomexu 44
M3onupoBaHHble ceTy NUTaHNA 17
AA 7
. M3onauma ot nomex 16
AA[l c nogcoepuHeHHoW Kn. 27 89
MmnynbcHoe 3agaHmne 7
ABTOMaTMyecKas ajanTtauua asuratens 7
. MmnynbcHbIN BXOA, 61
AKyCTMYECKNI LIYM 65
. MHpekc (IND) 72
AHanorosbili BXo4 7,61
WHAyumpoBaHHOe HanpskeHne 16
AHaNoroBbIN BbIXOf, 7,61
MckniountenbHble kogbl modbus 80
B
K
BeepeHuve B 3awmMTa OT U3NYYEHUA NOMEX B COOTBETCTBUM C
TpebosaHuamn IMC...... 43 Kabenb asuratensa 16,17
BknoueHve-BbIKNOYEHNEe NUTaHNA 8 KaGenb ynpaenerus 20
BHyTpeHHee perynupoBaHmne Toka, peskum VVC+........wwwmnenns 25 Knacc sHeproapdextnsHocTH 63
Bpemsa HapacTaHus 65 Kon dyHKumn 80
Bpems paspagku 10 KomaHpgHoe cnoso 84
BxogHOe nuTaHue 16 KommyTauusa Ha Bbixoge 51
Bx0ogHOM curHan 20 KomneHcaumsa ckonbxeHuns 8
Bbixoa pene 62 KoHAyKT1BHble moMexm 44
BbIXOgHOM TOK 62 KoHTyp 3a3emneHunn 20
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AndaBuUTHbIN yKa3aTenb

PyKOBOACTBO no NPOeKTNpoBaHuio

KoHourypaums cetn 75 MNpepoxpaHutens 64
KopoTkoe 3ambikaHue 51 MNpenycTtaHoBneHHoe 3ajaHue 28
KoaddurumeHT mowHoCcTH 8,17 MpepbIBUCTLIN pabounii LUK 7
Knag 64 MNpoBog 3a3emneHuns 16
Kpatkoe onvcaHne Modbus RTU 74 MpoBopa gBuratens 16,17
[poBofa anemeHTOB ynpasneHua 16
M MporpammunpoBaHme Knemm 20
Mapkuposka CE 10 MpomesxyTouHas Lenb 51,65
Mepei no o6ecneueHunio SMC 69 MNponagaHve HanpsXxeHna ceTn 51
Mepbl NpefocTopoXHOCTU 9 Mpoduns FC
MexaHNYEeCKNIT YAEPKUBAIOLLMN TOPMO3B....vvvvveesmmssssssssssssennens 48 O6ume cBeneHIA 0 NpoToKoNe 70
MoMeHT nHepumm 51 Mpoduns FC 84
MomeHT onpokuabiBaHUA 6
MoHTax n HacTporika RS485 68 P
MOUHOCTb ABUraTENA 16, 60 Paboume xapakTepuUCTUK/ MAATbl YNPABIEHUA. .cc.cueermmeemenecens 63
MowwHOCTb TOpMOXKEHUA 7,49 Pasmep nposonos 16
Pa3oMKHyTbI7 KOHTYP 63
H Paszbem nutaHma 16
Hanpsikenue geuratens 65 PerynupoBaHue KpyTALLero MoMmeHTa 21
HanpseHwe nutaHua 61 PesynbTaT ncnbitaHun 3MC 44
HacTpoliika annapaTHoro obecneyeHus 69
HeckonbKo Npeobpa3’oBaTENEN UACTOTbl......wwsreeeseressrsessnees 17 c
Homep napameTtpa (PNU) 72 C6poc 63
HomunHanbHasa ckopocTb ABUratens 6 CeAsk no npotokany Modbus 69
HOMVHaAbHbI TOK ABUraTEnA 6 CKOpOCTb CUHXPOHHOrO ABUraTens 6
CnoBo cocToAHuA 86
O CHMXeHNE HOMUHASTbHBIX XaPAKTEPUCTUK cuuneeervenneessereseessenenne 63
Ocoboe ycnosue 66 CokpalleHue 0
OCTaHOB BbIGErom 6,85, 86 Cratnyeckas neperpyska B peXXnume VVCi......ririnns 51
OTKnoYeHne 8
T
M Tennosasn 3awnTa ABuUraTensa 52,87
NA-perynaTop npouecca 36  Tepmuctop 8,92
MW -perynsaTop ckopocTn 21, 24,33 Tun gaHHbIX, NOAAEPKNBAEMbIN 73
MuTaHne oT ceTy g  ToKyTeukn 46
MuTaHue ot cetn (L1, L2, L3) 60 TopmoeHre NOCTOAHHBIM TOKOM 85
Mnasatowuit TpeyronbHMK 17 TopmosHoit pesuctop 7,48,55
MnaTa ynpasneHuns, BbIXOH 24 B MOCT.TOKA..rrvvvveesnnnssssseens 62  TpeboBaHMA MOMEXO3aWMIIEHHOCTU B COOTBETCTBUN C
Mnata ynpaBneHwsa, nocrefoBaTeNibHas CBA3b  uepes TpebosarmAmMA SMC..... 44
nHTepdeinc RS485...... 62
MopaknioueHne 3a3emneHns 16 y
MoaKnioueHme ceTy 69 YBenunueHne/ymeHblueHne 3aaHun 27
MonepeuHoe ceveHne 60 YKasaHuA no ytunmsaumm 10
[MocnepoBatenbHasa CBA3b 7,20 YpoBeHb HanpsAxeHuA 60
MpeBblleHVe HanpAXeHWsA, cCo3aBaemoe ABuraTeNiem........ 51 Ycnosma okpyxatouei cpepp! 63
MNpenen 3agaHuA 27
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AndaBuUTHbIN yKa3aTenb

VLT® AutomationDrive FC 360

()

®asa aBurarens 51
OurKcauns BbIXOLHON YacToTbl 6
DOuKcaums 4acToTbl 6,85
DuKcMpoBaTb BbIXOAHYIO YacTOTY 85
OunbTp BY-nomex 17
DyHKLMA OTKNIOYEHNA 16
DyHKUMA TOPMOXKEHNA 49
X

XapaKTepucTrKa KpyTALero MoMeHTa 60
XapaKkTepuctuku ynpasneHusa 63
|

Lindposon Bxop, 60
Linpposoii Bbixog, 62
y

YteHune pernctpos BpeMeHHoro xpaHeHusa (03 16-puyH.).... 83
C)

JKpaHNpPOBaHHbIN Kabenb 16
JKpaHMPOBaHHbIN Kabenb ynpasneHus 20
DKCcTpemarnbHble paboune ycnosus 51
JneKkTpuyecKne nomexu 16
3MC 63
SHeproapdeKTNBHOCTb 57,58,59
3TP 7
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PyKOBOACTBO no NPOeKTNpoBaHuio
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KomnaHus «[laH$pocc» 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 U3BELLEHMA. ITO OTHOCUTCA TaKXKe K yXKe 3aKa3aHHbIM NPOAYKTaM NPU YCIIOBUW, YTO TaKune U3MEHEHUA He BNeKYT nocneaytowmx
KOPPEKTUNPOBOK YyKe COrNacoBaHHbIX cneudrkaLmin. Bce ToBapHble 3HaKy B 3TOM MaTepuane ABNAIOTCA COGCTBEHHOCTbIO COOTBETCTBYIOLMX KOMMaHUM. «[JaHpocc» v norotun «[laHpocc» asnsoTcA
TOBapHbIMU 3HaKamu koMnaHum «andocc A/O». Bce npaBa 3aluuLyeHbl.

Danfoss A/S
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