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AndaBnTHbIN YKa3aTenb 298
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PykoBoacTBO No npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

1 Kak nonb3oBaTbcCA 3TUM PyKOBOACTBOM MO NPOEKTUPOBAHMIO

1.1 Kak nonb3oBaTbcsa 3TM PyKoBOACTBOM
no npoekTuposaHmo — FC 300

HacrosAwan ny6nmkauua cogepXuT ceegeHuns, AnsawLwmnecs
cobctBeHHoCTbO Danfoss. MpuHMman HacToswlee
PYKOBOACTBO ¥ MCMOJb3yA €ro, YntaTesib COrMalaeTcs, uto
copepKalimecs B pyKOoBOACTBe cBeaeHun 6yayt
MCMONb30BaTLCA UCKMIOUMTENBHO AMA SKCMIyaTauum
obopyfoBaHus, nonydeHHoro ot Danfoss, unu
060pynoBaHMA APYrMxX NOCTaBLUMKOB, EC/IN TaKoe
obopyfoBaHNe NpegHa3HaueHo Ansa CBA3U C
obopygosaHuem Danfoss no nnHUM nocnegoBaTenbHOM
cBa3n. [laHHaa ny6nmKaumua 3awmiieHa 3aKoHOAaTeIbCTBOM
06 aBTOPCKOM Mpase [aHuu v 6OMbLUMHCTBA APYTUX CTPAH.

KomnaHua Danfoss He rapaHTupyeT, UTo Nnporpamma,
CO3aHHasA B COOTBETCTBUM C yKa3aHUAMMU, NprBeaeHHbIMA
B f@aHHOM PYKOBOACTBe, OyfeT AelCcTBOBATb HaAnexalnum
o6pasom B noboi Grsnyeckomn, annapaTtHoOM unm
nporpamMmmHon cpege.

HecmoTpsa Ha TO UTO AOKYMeHTauus, BXoasLwas B AaHHOe
PYKOBOZCTBO, NPOBEPEHA U NPOTECTMPOBaHa KOMMNaHWen
Danfoss, Danfoss He npefocTaBnAeT HUKaKue rapaHTuyi unm
3aBepeHNA, BblPaXKEHHbIE B NMPAMOM W/ KOCBEHHOM BUAE,
B OTHOLUEHWMW 3TOW JOKYMEHTaLWK, B TOM Yncsie
OTHOCUTENIbHO ee KauecTBa, obopMneHns nnm
NPUrogHOCTU ANA KOHKPETHON Lienn.

Hu npun Kakux obctosTenbctBax Danfoss He HeceT
OTBETCTBEHHOCTU 3a NPAMble, KOCBEHHbIe, haKTMUecKue,
No6ouUHble YObITKM, MOHECEeHHble BCeACTBUE
NCMOJb30BaHNA UIN HEHAANEXALLEro NCNob30BaHUA
nHbOopMaLMK, cogepKalLeinca B HAaCTOALLEM PYKOBOACTBE,
JaXke ecnn yKa3blBaeTCs Ha BO3MOXHOCTb TaKuX YObITKOB. B
yactHoctK, Danfoss He HeceT OTBETCTBEHHOCTU HU 33 Kakue
pacxofbl, B TOM UYKC/Ie PAacXOAbl, MOHECEHHbIe B pe3ysbTaTe
notepu NpubbIIN UAK LOX0Aa, MOTEPY UN NOBPEXAEHWA
06opyaoBaHMsA, NOTEPY KOMMbIOTEPHbBIX NPOrPaMm U
[aHHbIX, pacxofbl Ha 3aMeHy YKa3aHHbIX 3/1IeMEHTOB W
YAOBNETBOPEHME NPETEH3UI TPETbUX NULL.

KomnaHua Danfoss coxpaHsieT 3a coboit npaBo
nepecmaTpuBaTb HacTosLlyo nybnvkayuio B noboe Bpems
1 BHOCUTb U3MEHEHUA B ee cofepKaHue 6e3
npeaBapuTeNbHOro YBEAOMIEHUS UK KaKUX-TNM6O
0653aTeNIbCTB YBEAOMIIEHUSA MPEXHUX UM HACTOALUX
nosib3oBaTenein o Takux UCMPABAEHUAX U U3MEHEHUAX.

FC 300
PyKkoBOACTBO MO NPOEKTMPOBaHMIO
Bepcus nporpammHoro o6ecneuyeHus: 6.6x

C€

HacTosauwee PyKOBO,EI,CTBO NO NMPOEKTNPOBAHNIO MOXET

UCMONb30BaTbCA ANA BCex npeobpasosatenein yactotbl FC 300 ¢
BEpCMeil MporpaMmMHoro obecneuyeHns 6.6x.

Homep Bepcnu nporpammMHOro obecrneyeHns MOXHO yBUAETb C
nomoupto 15-43 Bepcus I10.

Ta6bnuua 1.1 DTUKeTKa C HOMEPOM Bepcuyn NPOrpamMmMHOro
obecneyeHus

1.2 Cnucok nutepaTypbl

. WHcmpykyuu no akcnayamayuu nocTaBnaoTcA B
KOMMJeKTe ¢ npeobpasoBaTtesiem YacToTbl U
copepXuT nHpopmaumio, HeobxoarMyo 4s
YCTaHOBKM 1 BBOAA Mpeo6pa3oBaTens 4yacToTbl B
3KcnayaTauuio.

. Pyko8oOcmeo no npoekmuposaHuto COQEPXKUT BCO
TEXHMYECKY0 HPOopMaLMio O npusoae
npeobpa3oBaTtens YacToTbl C rabaputamm Kopnyca
D, E n F, cBegeHnA 0 KOHCTPYKLMAX,
M3roTaBMBaeMbIX Mo 3aka3sy, 1 obnacTax
NPUMeHeHMA.

. Pykog8odcmeo no npozpamMmuposaHuio COQepPXuT
CBEQIEHUsA MO NPOrpaMMUPOBAHMIO U BKIIOYAET
MoJsiHble ONVCaHKA NMapameTpPoB.

° WHcmpykyuu no skcnayamayuu Profibus cogepxat
nHbopMaumio 0 NopsaaKe ynpaBneHns, KOHTPoA
1 NPOrpaMMnpoBaHnA nNpeobpasoBaTtenia YacToTbl
yepes nepudepuritHyto WwuHy Profibus.

. MHcmpykyuu no skcniyamayuu DeviceNet
cofepxat nHpopmauuio o nopagke ynpasneHus,
KOHTPOA 1 NPOrpaMmmmnpoBaHuns
npeobpasoBaTtensa YacToTbl yepe3 neprudepuinHyto
wuHy DeviceNet.

TexHnueckyto nutepaTypy Danfoss MoXHO HaiiTh B
neyaTHOM BuJe B MECTHOM TOProBOM MpefCTaBUTENbCTBE
Danfoss 1 B ceT VIHTepHeT no agpecy
www.danfoss.com/BusinessAreas/DrivesSolutions/Documen-
tations/VLT+Technical+Documentation.htm
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1.3 Pa3peweHusn

1.5 CokpalleHusn

Ta6nuua 1.2 Cumsonbl cooteetcTBuA: CE, UL n «C-ranouka»

MpeobpasoBatesib YacToTbl yaoBreTBOpsAeT TpeboBaHUAM
UL508C, Kacatowmmca TensioBon namsaTu. NMogpobHee cm.
2nasea 3.11.1 Tennoeas 3awuma osuzamers.

1.4 CumBosbl

B 3TOM AOKyMeHTe 1cnonb3yloTca cnefyolme CMBOSbI.

ABHVUMAHUE!

YKasbiBaeT Ha NOTEHLMANIbHO OMACHYI0 CUTyauuio, Npu
KOTOPOW CyulecTByeT pUCK JIeTasIbHOro UCXoaa unu
Cepbe3HbIX TPaBM.

ANPEOYNPEXOEHWNE

YKa3biBaeT Ha NOTeHLUUaNbHO ONacHylo CUTyauuio, Npu
KOTOPOW CyLecTBYEeT PUCK MONYYEHUA HE3HAUUTENbHbIX
TpaBM UM TpaBM cpepHen TaxecTn. Takke MoxKeT
ncnonb3oBaTbcA ANnA 0603HauYeHMA NOoTeHUNanbHO
Hebe30nacHbIX AeNCTBUN.

YBENOMJIEHU

YKasblBaeT Ha BaXKHYI0 MHPOpMaLuIo, B TOM Yucne o
TaKoOW CUTyauuu, KOTopas MOXeT NpuBecTn K
noBpexaeHuno 060pyaoBaHNA UNN ApPYyroin
COGCTBEHHOCTI.

lepemMeHHbIN TOK Mepem. Tok
AMepUKaHCKNIN COpTaMeHT NPOBOAOB AWG
Amnep A
ABTOMaTUYeCKas aganTauus asuratens AAL
Mpenen no Toky lLm
l'pagycol Llenbcuna °C
MocToAHHbIN TOK Mocr. ToK
B 3aBucMmocTy OT TMna npueoga D-TYPE
dneKTpOMarH1THaa COBMeCTUMOCTb SMC
OneKTPOHHOEe TennoBoe pene oTP
Mpeob6pasoBaTtenb YacToTbl FC
lpamm r

lepy 'y
JlowaamnHble cunbl n. c.
Kunorepy Ky
MaHenb mecTHoro ynpasneHua LCP
MeTp M
MwunnvreHpu (MHAYKTUBHOCTb) mr
Mwunnnamnep MA
MwunnncekyHpa MC
MwuHyTa MUH
CnyxebHaa nporpamMma ynpasieHua MCT
ABUKEHEM

HaHodapag HO
HbloTOH-MeTpbI H-m
HoMWHanbHbIN TOK ABUraTens IMN
HomuHanbHas yacToTa fBuratens fmN
HomurHanbHasa MOLWHOCTb ABUraTens Pmn
HomurHanbHoe HanpsxeHue aBuraTens UmN

ﬂBI/IFaTeJ'Ib C NOCTOAHHbIMN MarH1UTamun

Osuratens c MMM

3au.u/|THoe CBEPXHU3KOE HanpAxXeHne

PELV

MeyaTHaa nnata PCB
HomurHanbHbI BbIXOLHOW TOK UHBEPTOpPa Iinv

Yucno 060poToB B MUHYTY 06/MVH
Knemmbl pekynepaumm Pekynepauusa
CekyHpa c

CKOpOCTb CUHXPOHHOTO fBUraTens ns

MNpepen MmomeHTa Tum

BonbTbl B
MaKkcuManbHbIA BbIXOAHOW TOK IvLT,MAX

HoMWHanbHbIN BbIXOAHOWN TOK,
obecneumBaembllii NnpeobpasoBatenem
YyacToTbl

IvLTN

Ta6bnuua 1.3 CoKpallyeHus, KoTopble UCMONb3YIOTCA B 3TOM

pyKoBoOfCTBE
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1.6 OnpepeneHuA

MpwuBopg:

lvit,mAX
MakcrManbHbIA BbIXOLHOW TOK.

\WRAN
HoMK1HanbHbIN BbIXOAHON TOK, obecneunBaemblii
npeo6pasoBaTesieM YacToTbl.

UvLT, max
MakcumanbHoe BbIXOLHOE HamnpsiKeHue.

Bxop:

KomaHpa ynpasneHus lpynna 1 C6poc, octaHoB
MopknioueHHbIN aBUraTenb Bblberom, cbpoc un
MOHO 3anyckaTb 1 OCTaHOB BblGerom,
oCTaHaBnMBaTh C 6bICTPBIN OCTAHOB,
NOMOLLbIO NaHenu TOPMOXeHune
MecTHoro ynpasneHua LCP NMOCTOAHHBIM TOKOM,
1 Un$pPOBbLIX BXOAOB. ocTaHoB 1 KHonka Off
OyHKUUM genaTca Ha fBe (BbIKn.).

rpynnbl. pynna 2 ycK, MMnynbcHbIN
OyHKuuK rpynnbl 1 meloT nyckK, peeepc, peBepc
6onee BbICOKUIA n nyck, dukcauyma
npriopuTeT, yem GyHKLNM yacToTbl 1 $pukcauua
rpynnbl 2. BbIXOAHOW 4acTOTbl.

Ta6bnuua 1.4 OyHKUMN BXoAaa

OBsvratenb:

fioc
YacToTa gBuratens B ciyyae aktvemsaumu GyHKUUN
duKcaumm yactoTbl (Yepe3 undpoBble KNemmbl).

fm
YacroTta gsuratens.

fmax
MakcumanbHaa yacTtoTa ABurartens.

fmin
MwuHMManbHaA YactoTa ABuraTens.

fmn
HomunHanbHas yacTtoTa gBuraTtens (4aHHble ¢ NacnopTHOM
TabnnuKnm).

IM
Tok gBurartens.

Im,N
HomMurHanbHbIN TOK ABMraTena (gaHHble ¢ NacnopTHOM
Tabnuukn).

nm,N
HomunHanbHasa ckopocTb asuraTens (QaHHble 13
nacropTHOWN Tabnnukn).

PmN
HomwuHanbHaa MOLHOCTb ABuUratens (oaHHble ¢
nacropTHOWN Tabnnukn).

TmN
HomunHanbHbI KpyTAWNA MOMEHT (ABUraTens).

Um
MrHoBeHHOe HanpsXeHve asurartens.

UmN
HomunHanbHoe Hanps»keHue aBuratens (gaHHble C
nacropTHOWN Tabnnukn).

MomeHT OonpokKunabiBaHUA:

Ns
CKOpOCTb CUHXPOHHOIo ABurartena.

_2xmnap.. 1-23x60c

e nap.. 1-39

Torque

Pull-out

175ZA078.10

rpm

PucyHok 1.1 Ipadpuk MomeHTa onpoKugbiBaHUA

nvLt
KNI npeobpasoBaTens 4acToTbl onpeaenseTca
OTHOLLUEHVEM BbIXOAHOW MOLHOCTM K BXOLHOW.
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KomaHpa 3anpelleHuna nycka
KomaHfa octaHOBa, KOTOpasa OTHOCWTCA K rpynne KOMaHg
ynpaeneHuna 1.

KomaHpa octaHOBa
CMm. rpynny napameTpoB KOMMaHZ yrnpaBs/ieHUs.

3agaHus:

AHanoroBoe 3aaHue
CurHan, nogaBaemMbiii Ha Knemmbl 53 unu 54, moxeTt
NpPeAcTaBNATb COOON HanpsXXeHWe NN TOK.

[Bon4yHoOe 3apgaHune
CurHan, nofgaBaemblii Ha NOPT NOCIefOBATENbHOWN CBA3N
(knemma FS-485 68-69).

3ajaHue no wuHe
CvrHan, nepepaBaemblil Ha NOPT NOC/EA0OBATENbHOWN CBA3N
(NopT npeobpasoBaTtens YacToTbl).

MNpepyctaHoBNeHHOE 3afjaHune

MNpepBapnTenbHO yCTaHOBNEHHOE 3afaHune, 3HaYeHne
KOTOPOro MOXeT HaxoauTbca B Anana3zoHe ot -100 go +100
% OT fmana3oHa 3afaHua. MpegycMoTpeH BbIGop BOCbMU
npenyCcTaHOBNIEHHbIX 3afaHU yepe3 undpoBble BXOADI.

MmnynbcHoe 3apaHune
MIMNynbCHbIN YaCTOTHBIA CUrHan, NoAaBaeMblil Ha
unédposbie BXxoapl (knemma 29 nnm 33).

Refmax

OnpepenseT 3aBUCUMOCTb MeXy BXOAHbIM 3afaHnem npu
100 % OT 3HaYeHWs MOJSHON WKanbl (06bIYHO 10 B, 20 MA)
N pe3ynbTUpyoWwrM 3agaHmneM. MakcmanbHoe 3HauyeHune

3afjlaHnA ycTaHaBnuBaeTcAa B 3-03 Maximum Reference.

Refmin

OnpependeT 3aBUCMMOCTb MeXAy BXOAHbIM 3aaHMeM npu
3HaueHun 0 % (06b1yHO 0 B, 0 MA, 4 MA) 1
pe3ynbTupylowmum 3agaHnem. MuHumanbHoe 3HayeHve
3aflaHnA ycTaHaBnmBaetca B 3-02 Minimum Reference.

MNpouue ycnosua:

AHanorosble BXofbl

AHanorosble BXOAbl MCNONb3YIOTCA A1A YrpaBfieHna
pasnuuHbIMK GYHKLMAMU Npeobpa3oBaTens YacToTbl.
MpepycmoTpeHo ABa BMa aHaNOroBbIX BXOAOB:

Bxoa Toka 0-20 MA n 4-20 mA

BXoA HanpsaxeHus, 0-10 B noct. Toka.

AHanorosble BbIXoAbl
AHanorosble BbIXOAbl MOTYT BblgaBaTb curHan 0-20 mA,
4-20 MA nnun undpoBON CcUrHan.

ABTOMaTnuecKkaa agantauus geuratens, AAJ
Anroputm AALl onpepgenseT anekTpuyeckne napameTpbl
NOAKNIOYEHHOIO ABUraTeNs, HaxoAsALWerocs B
OCTAHOBNIEHHOM COCTOSAHWMN.

Topmo3Hom pesuncrop

Topmo3HOI pe3uncTop NpencTaBnsieT cobon moaynb,
CNOCO6HBIN NOrNoWaTh MOLWHOCTb TOPMOXEHMS,
BblAENAEMYI0 MPY PeKYnepaTVBHOM TOPMOXKEHMMN.
PereHepaTriBHasa MOLWHOCTb TOPMOXXEHNA NOBbILAET
HanpsXXeHre NPOMEXYTOYHON Lenn, 1 TOPMO3HOMN
npepsbiBaTenb obecneynBaeT nepegavy 3ToM MOLHOCTY B
TOPMO3HOWN pe3ncTop.

Xapaktepuctuku CT

XapaKTepucTKy NOCTOAHHOIO KPYTALLEro MOMEHTa
(constant torque), ncnonbsyemble AnA BUHTOBbIX U
CNMpPanbHbIX XONOAUSIbHBIX KOMMPECCOPOB.

LindpoBsbie Bxoabl
Lindposble BxoAbl MOTYT NCMONb30BaTbCA ANA YNPaBieHNs
pasnuuHbIMU GYHKLMAMYK Npeobpa3oBaTens YacToTbl.

LindpoBbie Bbixogbl

MpeobpasoBaTesib YacTOTbl UMeeT ABa
NonynpoBOAHMKOBbBIX BbIXOAA, CMOCOOHbLIX BblAaBaTbh
curHanbl 24 B noct. ToKa (Tok go 40 MA).

DSP
Lndpposon npoueccop cMrHanos.

Bbixogp! pene:
MpeobpasoBaTtenb YacTOTbl UMEET fiBa NPOrpaMmmnpyembix
peneiHbIX BbIXOAa.

3TP

NeKTPOHHOE TEMIOBOE pene BblYMCIAET TEMNOBYIO
HarpysKy WCXOAA 13 TeKylei Harpysku v BpemeHun. Cryxmt
ANA OLEHKM TemMnepaTypbl ABuraTens.

GLCP:
Ipadurueckan naHenb mectHoro ynpasneHusi (LCP102)

Hiperface®
Hiperface® — 3apernctpupoBaHHbI TOBapPHbIN 3HaK
KomnaHun Stegmann.
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MHnumnannsaumna

Ecnn BbinonHAeTca nHnumanmsauma (714-22 Operation Mode),
nporpaMmmupyemMble napameTpbl NnpeobpasoBaTens 4yacToTbl
BO3BpALLAOTCA K YCTaHOBKaM MO YMOJTYaHMUIo.

MpepbIBUCTBIN pabounii LK

Mopa npepbiBUCTBIM Paboumm LMKIOM NOHMMAIOT
NocneaoBaTeNlbHOCTb paboumnx LMKNoB. Kaxablii umnkn
cocTouT U3 neproga paboTbl NoA Harpy3kon u nepuoga
paboTbl BXonocTyto. Pabota MoXxeT nMeTb Nn6o
nepruoanYecknii, NGO HeMePUOLNUYECKNIN XapaKTep.

LCP

MaHenb mectHoro ynpasnexua (LCP) npegocraBnaet
nosHbli HTepdec Ana ynpaeneHus npeobpasoBatenem
YacToTbl U ero nporpammupoBaHus. MNaHenb ynpasneHua
LCP cbemHasa 1 MOXeT 6bITb YCTaHOBMIEHA Ha PACCTOAHNN
[0 3 METPOB OT Npeobpa3zoBaTena YacToTbl Ha NepepHen
naHenu wkada C NOMOLLbIO MOHTa>KHOTO KOMIMJIEKTa,
MoCTaBNAEMOro Mo 3aKasy.

MNpepycmoTpeHo aBa ncnonHeHus LCP:

. LUundpposasa LCP101 (NLCP)
. lpadpuueckana LCP102 (GLCP)

Mnagwwun 6ut
Mnagwuin 3Havawmnn 6ur.

MCM

CoxpalyeHue Mille Circular Mil (MnH Kpyrnbix mun),
aMepUKaHCKON eVHULbI ANA U3MEPEHUsI CeYeHUsn
nposogos. 1 MCM = 0,5067 mm’.

Crapwuin 6ur
Crapwnin 3Havawwuin 6ur.

NLCP
Lindposasa naHenb mectHoro ynpaeneHua LCP101.

OnepaTuBHbIe/aBTOHOMHbIE NapameTpbl

OnepaTrBHble MapameTpbl BCTyNalOT B AeNCTBME Cpasy Xe
nocsie N3MeHeHnA X 3HaueHni. I3MeHeHWA, BHECEHHblE B
aBTOHOMHbIe MapameTpbl, He BCTyMNatT B cuny, noka Ha LCP
He HakaTa KHonka [OK].

NUA-perynatop

MNO-perynatop noaaepxmBaet HeobXoANMY0 CKOPOCTb,
JaBreHve, TemnepaTypy U T. 4. NyTem perynnpoBaHus
BbIXOZHOW YacTOTbl TaK, YTO6bl OHa COOTBETCTBOBAsA
N3MEeHAIOLLeNCA Harpyske.

PCD
[aHHble npouecca.

MmnynbcHbIn BXOA/MHKpEeMeHTaNbHbIN SHKoAep
BHewHun undpoBon AaTumK, UCNOb3yemblii AnA
dbopmMupoBaHMA curHana obpaTHOM CBA3M MO CKOPOCTU 1
HanpaBneHWIO BpalleHUs ABuUraTens. SHKoaepbl
NCMONb3yIOTCA ANA NONYYEHMA BbICOKOCKOPOCTHOW 1
TOYHOW OB6PATHON CBA3M N B BbICTPOAENCTBYIOLNX
cuctemax. MoaknioueHre sHKOAepa OCYLEeCTBAAETCA Yepes
Knemmbl 32 nnu JOMNOMHUTENbHOE YCTPONCTBO SHKOAEpa
MCB 102.

RCD

[laTumK OCTaTOYHOro TOKa YCTPOMCTBO, pasbeanHaoLlee
Lenb B Clyyae aCMMETPUUN MeXAY NMPOBOAHNKOM NOA,
Hanps)xeHnem n 3emnein. Takke Ha3blBaeTcA
npepbiBaTesieM KOPOTKOro 3amblkaHuA Ha 3emnto (GFCI,
ground fault circuit interrupter)

Ha6op napameTtpoB

3HaueHNA NapameTPOB MOXKHO COXPaHATb B YeTblpex
Habopax. Bo3amoxeH nepexon mexgy 4 Habopamu
napameTpoB U pefaKTMpOBaHNe 0fHOro Habopa
napameTpoB BO BpPeMs OelCTBUA Apyroro Habopa
napameTpoB.

SFAVM

MeTop KoMMyTaLuu, Tak HasbiBaemoe ACMHXPOHHOE
BEKTOPHOE YnpaB/ieHrie C OpueHTaLuein no MarHUTHOMY
noToKy ctatopa (Stator Flux oriented Asynchronous Vector
Modulation) (74-00 Switching Pattern).

KomneHcauma ckonbxeHus

MpeobpasoBaTesib YacTOTbl KOMMNEHCUPYET CKONbXeHne
ABUraTens nyTem roBblLEHUA YacTOTbl B COOTBETCTBUM C
n3MepsAeMon Harpy3koln auratens, obecneumsas noutu
NofHoe MOCTOAHCTBO CKOPOCTW BpalleHWsa ABurartens.

WHTennektyanbHoe normyeckoe ynpasnenue (V1K)
WHTennekTyanbHoe fornyeckoe ynpasieHne — 370
nocnenoBaTeNlbHOCTb 3afjaHHbIX NMOMb30BaTeNIeM AENCTBUN,
KOTOpble BbINONHATCA B cinydae, ecnun WK npusHaet
COOTBETCTBYIOLME, ONpefesieHHble NoJfib3oBaTeNem
COOBITUA UCTUHHBIMU.

STW
CnoBo cocToAHMA.

Tepmucrop:

TepmopesncTop, ycTaHaBnBaeMbli TaM, rae
KOHTpOnupyeTca TemnepaTypa (B npeobpasoBaTene
YacToTbl UK B ABuUratene).
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THD
Obuwee rapmMmoHmnyeckoe NcKaxeHune. CocToAHne nonHoro
FaPMOHNYECKOrO NCKa*KeHUA.

OTKNoYeHne

CocTosAHMe, BBOAUMOE B aBapUNHbIX cuTyaumax. Hanpumep,
B C/lyyae neperpesa npeobpazoBaTens 4acToTbl UAW AnA
3alyUTbl ABUraTenNs, TEXHONOrMYECKoro npowecca unm
MexaHu3ma. MNepesanyck He gonyckaeTca Ao Tex nop, noka
NprvuYnHa HeMCNPaBHOCTY He ByaeT ycTpaHeHa U CocToAHMe
OTK/loUeHWs He ByneT OTMeHeHOo BblnoniHeHeM GyHKUMK
cbpoca mnu, B HEKOTOPbIX C/lyYasnx, NOCPeACTBOM
3anporpaMMMpPOBaHHOIO aBToMaTMyeckoro copoca. He
UCMonb3ynTe OTKNloYeHe ansa obecneveHns 6e3onacHoOCTM
nepcoHana.

OTKIoYeHNe ¢ 6NOKMPOBKON

CocToAHMe, BBOAUMOE B aBapUNHOWM CUTyaumm, Korga
npeobpasoBaTesib YacTOTbl OCYLLECTBAAET 3aLnTy
COBCTBEHHbIX YCTPONCTB 1 TpebyeT dusnyeckoro
BMellaTenbcTBa. Hanpumep, ecnn npeobpasosatenb
YacToTbl MOABEPraeTcA KOPOTKOMY 3aMbIKaHUIO Ha Bbixofe,
NPOUCXOAUT OTKIOUEHUE C 6noKMpoBKol. OTKIIoUeHue ¢
GJIOKMPOBKOWM MOXET OblTb OTMEHEHO BbIK/TIOUEHNEM CETU
NUTaHWA, YCTPaHeHeM NPUYMHbI HEUCMPABHOCTU U HOBbIM
rnoaknoyeHnem npeobpasosartena YacToTbl.

Xapakrepuctukun VT

XapaKTepucTKn NepemMeHHOro KpyTAwero momeHta (VT,
variable torque), ncnonb3yemble Ana ynpasieHVA Hacocamm
N BEHTUNATOPaMW.

chlus

B cpaBHEHMU C OObIYHBIM PEryNMpoBaHMEM COOTHOLIEHNS
HanpsxeHne/yacToTa Voltage Vector Control (VVCP!Ys)
obecneumnBaeT ynyulleHne AMHAMVKN U YCTONUYMBOCTY Kak
Npu N3MEHEHUN 3afaHUsA CKOPOCTU, TakK U MPU N3MEHEHNAX
MOMEHTa Harpysku.

60° AVM

MeTtoa KommyTauuu, HasbiBaeMblii ACIHXPOHHbIM
BEKTOPHbIM ynpasneHuem 60° (60° Asynchronous Vector
Modulation) (cm. 714-00 Switching Pattern).

1.7 KoapdumumeHT MOLHOCTH

KoadppuumeHT MoWHOCTM — 3TO OTHOLWEHUE |1 K lagpg.

/3 % U x N x COSp
A3 X U x bpp.

KoadpdurumeHT MmowHocTn ana 3-¢pasHoro ycTponcTea
ynpaBneHua:

Kosp. mowrocTn =

_ h x cospl h

Ippp. lsppp.
KoadpdurumeHT MOWHOCTM NOKa3biBaET, B Kakol mMepe
npeobpa3oBaTtesib YacTOTbl HarpyaeT MUTAOWY CeTb.
Yem HWKe Ko3pPULIMEHT MOLHOCTK, TeM 6onblue [rws Npu
OQHOW N TOW e MOLHOCTUN NpeobpaszosaTens (KBT).

pp.NE R B P

Kpome Toro, BbICOKUA KOIGPULMEHT MOLLHOCTU
NMOKa3bIBaET, YTO TOKM PasfIMYHbIX FAPMOHUK Manbl.
BcTpoeHHble Apoccenn NOCTOAHHOIO TOKa MOBbIWAT
KO3$PULMEHT MOLLHOCTY, AOBOAA TEM CaMbiM O
MUHVMYMa HarpysKy Ha MuTaloLLyto ceTb.

nockonbky cos@l =1
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2 TexHuMKa 6€30MacHOCTN N COOTBETCTBME HOPMaMm

2.1 Mepbl NpeaoCcTOPOXHOCTHN

Mpeobpa3oBaTeny YacToTbl COAEPKAT BbICOKOBOJbTHbIE
KOMMOHEHTbI 1 MPU HenpaBUIbHOM MUCMONb30BaHUM MOTYT
6bITb CMEPTENIbHO OMACHBIMU. YCTaHOBKOW 1
3KCnyaTauuein obopyaoBaHNA MOTYT 3aHUMATbCS TONbKO
0byueHHble TEXHUYECKME CMEeLMannCTbl. 3anpeLlaeTca
npoBoAnTb Ntobble peMOHTHble paboTbl 6e3
npeaBapuTenbHOro obectounBaHua npeobpasoBaTens
yacToTbl U 6€3 0XKMAAHUA YCTAHOBIEHHOTO NPOMEXYTKa
BPEMEHMW ANA paccesHUs COXPAHEHHOMN 3NEKTPUUYECKON
SHepruu.

Crtporoe cobniogeHne mep NpPeaoCcTOPOXKHOCTY U
peKoOMeHZaLMIA NO TeXHMKe 6e30MacHOCTY 06a3aTeNbHbl
npwv aKcnyaTauum npeobpasoBaTtens 4acToTbl.

2.2 BHuMmaHwue

ABHVUMAHUE!

BPEMA PA3PALOKUN

B npeo6pa3soBaTensx 4acTOTbl YCTAHOBNEHbI
KOHAEHCATOPbl NOCTOAHHOIO TOKa, KOTOPbIe OCTAITCA
3apsKEHHBIMU AaXKe NOCe OTKIIIOYEHNA CETEBOrO
nUTaHuA. Bo nsbexaHne NopaxeHUs 3MEKTPUUECKNM
TOKOM, OTCOeANHUTE:

. CeTb NepemMeHHOro Toka
. [Buratenu c NOCTOAHHBIMA MarHUTamMu

. WCTOUHUKM NUTaHMA ceTU NOCTOAHHOrO TOKa, B
TOM uncne pesepsHble akkKymynaTopbl, VIBIM n
NoAKIIOUYEHNA K CETU NMOCTOAHHOIO ToKa ApYyrux
npeobpasoBaTenen 4acToThbl.

Mepepn BbiNnoNHeHMEM paboT Mo 06CNyKMBaHUIO 1
PeMOHTY cniefilyeT AOXAATbCA MONHON pa3paAKu
KOHAEeHcaTopoB. Bpema oxnpaHua ykasaHo B Tabnuue
Bpems paspadku koHOeHcamopos. HecobniofieHne Takoro
neprofaa oXngaHus nocne oTKIIYEHUA NUTaHUA nepea
Hayanom o6CNyXMBaHUA UIM PEMOHTA MOXEeT NpUBeCTU
K NleTa/lbHOMYy MCXOAY WU Cepbe3HbIM TPpaBMaMm.

Hanps»keHue [B] |MowHocTb [KBT] MunHumanbHoe
Bpems

oXugaHna [MnH]

380-500 90-250 20
315-800 kBt 40
525-690 55-315 (tnnopasmep D) (20
355-1200 30

Ta6nuua 2.1 Bpema pa3pAaaku KOHAEHCaToOpoB

2.2.1 YKa3zaHua no ytunamsauymm

O6opyaoBaHue, cogepallee
3NEKTPUYECKME KOMMOHEHTbI, HeNb3s
YTUAN3MPOBaTb BMECTE C GbITOBbIMU
oTxoAamu.

Ero cnepyet cobupaTtb OTAENbHO B

COOTBETCTBUN C ,D,eI7ICTByIOLLlI/IMVI MeCTHbIMMN
NpPaBOBbIMU aKTaMu.

Ta6bnuua 2.2 YKa3zaHus no yTuamsayuu

2.3 Mapkuposka CE

2.3.1 CootBetcTBUe TpeboBaHuAM CE u
mMapknposka CE

AnpeKTuBa o malumHHOM o6opyaoBaHun (2006/42/EC)
Mpeobpa3soBaTeny YacToTbl He NOANAAAIOT Mof AeNCTBrE
AaHHOW AUPEKTVBbI O MallMHHOM obopyaoBaHun. OfHako
ecin npeobpasoBaTenb YacTOTbl NOCTaBNAETCA AN
MCNoMb30BaHMA B COCTaBe MeXaHUYecKoro obopyaoBaHus,
Danfoss npegocTaBnseTt nHpopmaumio No Bonpocam
6e30MacHOCTM, CBA3AHHbIM C Npeobpa3oBaTesieM YacToTbl.
Yto Takoe cooTBeTcTBUE TpeboBaHMAM CE n mapKnpoBKa
CE?

Llenbto mapkuposku CE aBnAeTca ycTpaHeHre TeXHUYECKNX
NPEenATCTBUIA NPU ABVXXEHUW TOBApOB BHYTPU
EBponelickoln accoumauun csobogHoin toprosnm (EACT) n
Esponeiickoro cotsa (EC). EC Been 3Hak CE Kak npocToi
cnocob rnokasaTb, YTO M3aenne yaoBeTBopAeT
TpeboBaHuAM cooTBeTcTBYOWUX AupekTns EC. 3Hak CE
HMYEro He rOBOPUT O TEXHWNYECKUX YCIIOBUAX UM KayecTBe
u3genus. TpeboBaHMA K NpeobpasoBaTenio YacToTbl
onpepensaoT ABe ampekTusbl EC.

[npeKTBa 0 HN3KOBONIBTHOM O06OpyAOBaHMM
(2006/95/EC)

B cooTBeTCTBUN C AUPEKTNBOIN NO HU3KOBOJbTHOMY
obopynoBaHuio, KOTopaa BCTynuia B fenctane ¢ 1 AHBapA
1997 r., npeobpa3oBaTeny YacToTbl JOMKHbI UMETb
MapKnpoBKy 3Hakom CE. [lnpekTriBa OTHOCMTCA KO BCEM
3NEKTPUYECKNM YCTPONCTBaM 11 060PYL[OBaHNIO, B KOTOPbIX
MNCNONb3YyIOTCA Hanps»keHna B Anana3oHax 50-1000 B
nepem. Toka unu 75-1500 B noct. Toka. KomnaHus Danfoss
craBuT 3Hak CE cornacHo aTol gupeKkTriBe 1 No 3anpocy
npepocTaBnAeT Aeknapaumio COOTBETCTBUA.

AnpeKTuBa No 3NeKTPOMarHUTHON COBMECTUMOCTU
(2004/108/ECQ)

3MC — 370 abbpeBuatypa Aans TepMuHa
«371EKTPOMarHMTHasA COBMECTUMOCTb». INEeKTPOMarH1THas
COBMECTUMOCTb O3HAYaeT, YTO B3aMMHblE MOMEXU MeXaYy
PasfIMYHBIMN KOMMOHEHTaMMN 1 YCTPONCTBaMMU He BAWAIOT
Ha paboTy obopynoBaHusi.
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Oupektnea SMC Bctynuna B gencteme 1 aHBapa 1996 r.
Komnanua Danfoss ctaBuT 3Hak CE cornacHo 3Toi
OVpeKTMBE 1 NO 3anpocy NpeaocTaBnAeT geknapauuio
COOTBETCTBUA. YTOObI MPaBUIbHO BbIMONHUTD MOHTaX B
COOTBETCTBUM C TpeboBaHuAMK no IMC, obpatutech K
yKa3aHuAM, NpuBeaeHHbIM B 21aea 7.8 MoHmax ¢ yyemom
mpe6osaHuti no SMC. Kpome TOro, Mbl yKa3blBaeM, Kakum
CTaHJapTam COOTBETCTBYIOT Hawu nsgenuna. KomnaHua
Danfoss npegnaraeT ¢punbTpbl, yNOMAHYTbIE B TEXHUYECKIX
XapaKTepucTukax v NpegocTaBnaeT gpyrue Bugbl
NoAAEePXKKN ANA OOCTUXKEHUA HaunyywWwmx nokasarenemn no
SMC.

B 6onblnHCcTBE CnyyaeB npeobpasoBaTtesib YacToTbl
UCnonb3yeTca cneynanucTamy oTpacan Kak
MHOIOQYHKLMOHANbHbIM KOMMOHEHT 6onee KpyrnHOro
YCTPOWCTBA, CUCTEMbI MW YCTaHOBKW. CneflyeT OTMETUTD,
YTO OTBETCTBEHHOCTb 3@ KOHeYHble XapakTepncTnkm IMC
060pyaoBaHUA, CUCTEMbI UM YCTAaHOBKYM BO3NaraeTca Ha
OpraHu13aLyio, OTBEYAIOLLYIO 33 UX MOHTaX.

2.3.2 Coepa pencteusa mapkmposkn CE

B nokymeHTe EC «PykosodAwue npuHyUNsl NpuMeHeHUsA
Hupekmusbl Cosema 2004/108/EC» yKka3aHbl TpU TUMOBbLIX
Ha3HaueHus npeobpasoBaTtensa yactoTbl. Cnegyowuii
nepeyeHb onucbiBaeT cdepbl AercTBUA TpeboBaHWiA Mo
3MC u mapkuposknu CE.

1. MpeobpasoBaTenb YacToOTbl NMPOAAETCA HaNPAMYIo
HenocpeACTBEHHbIM MONb30BaTeNAM, Hanpumep,
yepes X03ANCTBEHHble Mara3uHbl. KOHeUYHbIN
nosnb30BaTeslb CaMOCTOATESIbHO YCTaHaBMBaeT
npeobpasoBaTenb YacTOTbl ANA UCMONb30BaHWA C
AOMaLHUM obopynoBaHveM. [na Takmx
NpUMeHeHU Npeobpa3oBaTeNib YacTOTbl JOMKEH
MUMeTb MapKMpoBKy 3Hakom CE B cooTBeTCTBUM C
anpekTmeon no SMC.

2. MNpeobpaszoBaTesib YacTOTbl NpeAHa3HauYeH ans
MOHTa)<a B MPOMbILLINIEHHbIX YCTAHOBKAX; Takow
MOHTaX AO/MKEH NPOV3BOANTLCA CreLManicTaMu.
B cootBetctBUY € gnpektuBon no IMC, 3Hak CE
He AO/MKEH HAHOCUTbCA HY Ha Npeobpa3oBaTesib
YacToThl, H/ Ha roToBYIO YCTaHOBKY. OiHaKo
YCTPOWCTBO AO/MKHO COOTBETCTBOBATb OCHOBHbBIM
TpeboBaHuAM no IMC 3To ANPEKTUBDI.
CooTBeTcTBME TPEOOBAHUSAM O0becneunBaeTcs
nyTem NPUMEHEHWs1 KOMIMOHEHTOB,
NprcnocobneHnii N CUCTeM, UMEIOLLNX
MapKupoBKy 3Hakom CE B cooTBeTCTBUNM C
anpektueon no SMC.

3. MNpeobpaszoBaTesib YacTOTbl NPeAHa3HaYeH ans
MNCMONb30BaHNA B KauyecTBe COCTAaBHOM YacTu
3aKOHYEHHOW cucTemMbl (Hanpumep, CUCTeMbl
KOHANLUMOHMPOBaHWA Bo3gyxa). Cnuctema B Lieiom
[OJKHa MMeTb MapKnpoBkKy 3Hakom CE B
COOTBeTCTBMY C gupekTuson no SMC. B
COOTBETCTBMY C gupeKkTnson no SMC
N3roToBMTENIb MOXKET MapKnpoBaTb 3Hakom CE
N3genus, CoCToALe N3 KOMMOHEHTOB C
Mapkupokor CE, nnm cuctemsl, npolueawive
ncnbitaHna Ha SMC. Ecnn nsrotosutens
NPUHNMAET peLleHre UCNOob30BaTb TONbKO
KOMIMOHEHTbI C MapKnpoBKon 3Hakom CE, He
TpebyeTca nofBepratb NCMbITAHUAM BCIO CUCTEMY.

2.3.3 MNpeobpazoBatenb YactoTbl Danfoss u
mMapknposka CE

MapkupoBka 3Hakom CE ABnsAeTca npeumyLectsom
0bopynoBaHuMA, Korga oHa UCNosb3yeTca No cBoemy
nepBOHayasbHOMY MpefHa3HayeHuio, T. e. Ana obneryeHus
Toprosnu B npepenax EC n EACT.

Mapkuposka CE MoxeT 0XBaTbIBaTb pasfvyHble
TexHuyeckne TpebosaHusA. MpoBepbTe Hanuune
Mmapkmposku CE, 4Tobbl yOCTOBEPUTLCA B TOM, YTO
usgenvie NoaxonuT Ana Tpebyemoro npumeHeHus.

KomnaHua Danfoss mapkupyeTt npeo6pa3oBaTenu 4acToTbl
3Hakom CE B cOOTBETCTBUU C TPebOBaHUAMY AVMPEKTUBbI MO
HU3KOBONbTHOMY 060PYAOBaHMIO, YUTO O3HAYAET, UTO NpwU
YCJI0B/M MpPaBUIbHOW YCTAaHOBKM Npeobpa3oBaTtens
yactoTbl Danfoss rapaHTUMpyeT COOTBETCTBME AUPEKTUBE.
KomnaHusa Danfoss npepocTaBnsieT geknapauuo o
cooTBeTCcTBUM MapKrpoBku CE TpeboBaHNAM AMPEKTHBBI
Nno HM3KOBONbTHOMY 060PYAOBaHUIO.

3Hak CE Take MpUMEHUM, eCiv BbINOMHEHbI TPe6OBaHNA
OMC no mMoHTaxy 1 ¢unbTpauun.

MoapobHble yKasaHuA MO MOHTaXy B COOTBETCTBUM C
Tpe6oBaHuAMUN No IMC MOXHO HaiTu B [n1asa 7.8 MoHmax
¢ yyuemom mpebosaHuti no IMC. Kpome Toro, KomnaHus
Danfoss yka3blBaeT, KakiuM CTaHJapTam COOTBETCTBYIOT ee
nsgenus.
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2.3.4 CootBeTtctBme gupekTtnee no SMC
2004/108/EC

B 6onblvHcTBE CnyyaeB npeobpasoBaTtesib YacToTbl
UCMONb3yeTcs CrneuuanmcTamm oTpacaun Kak
MHOTrOGYHKLMOHANbHbIA KOMMOHEHT 6osee KpYrnHOro
YCTPOMNCTBA, KOMMJIEKCA UN YCTaHOBKU. OTBETCTBEHHOCTb
3a KOHeuHble xapaktepuctuku IMC obopyrnoBaHus,
CUCTEMbI NN YCTAHOBKU BO3/MaraeTcs Ha OpraHn3auuio,
OTBEUaoLLYI0 32 UX MOHTaX. B NoMoLLb MOHTa)KHNKaM
komnaHua Danfoss nogroToBuna pykoBogslime yKasaHus
MO MOHTaXy CMCTEMbl CUNTOBOTO MPKBOAA C obecrneyeHnem
OMC. CncTembl CMNOBbIX NPVBOAOB COOTBETCTBYIOT
CTaHAApTaM U YPOBHAM UCMbITAHUNA, NPeayCMOTPEHHbBIM
ANA 3TUX CUCTeM, NPY YCIIOBUM Haasiexallero cobniogeHus
WHCTPYKLMU MO MOHTaxy ¢ obecneyeHnem 3MC. Cm.
2naea 3.5.4 TpebosaHus K nomexo3awjueHHoCmu.

2.4 Twnbl KOopnycos

Mpeob6pasoBaTtenu yactotbl cepum VLT goctynHbl B
Pas3ANYHbIX TUNax KOpNycos, YTO NO3BONAET nyulle
YAOB/IETBOPATb TPE€60BaHNAM Pas/INUHbIX NPUMEHEHWA.
CBefileHNA O 3alyMTe KOPNyCoB 3AeCb NpeACcTaBNieHbl Ha
OCHOBEe 1BYX MeXAYHapOAHbIX CTaHAAPTOB:
. NEMA, ctaHgapT HaumoHanbHOM accouunaumm
npowusBoguTeneli anekTpoobopyposaHus, CLUA.

. Crenenu 3awumThl IP (International Protection,
MeXAyHapoAHas 3alimTa), onpefeneHHble
MexgyHapoaHOW 31eKTPOTEXHNYECKOMN
komuccmen (IEC) ana ctpaH kpome CLUA.

CraHpapTHble npeobpasoBaTenu yactotbl Danfoss VLT
OOCTYMHbI B Pa3fIMYHbIX TMMNaxX KOPMycoB, COOTBETCTBYIOLINX
TpeboBaHuAM cTeneHn 3awmTbl IPOO (waccw), IP20, IP21
(NEMA 1) n IP54 (NEMA 12).

Crangaptbl UL 1 NEMA

NEMA/UL Tun 1 — KOHCTpyKLMA KOpPNycOB MO3BONAET
MCNofb30BaTb MX BHYTPY MOMELLEHNI 1 obecneunsaeTt
3alMTy NnepcoHana oT ClyYalnHOro KOHTaKTa C 3aKpbITbiM
obopynoBaHMeM, a TaKkKe 3aluTy OT MonagaHuA rpasu.

NEMA/UL Tun 12 — Kopnyca o6Liero Ha3HaueHus,
npefHasHayeHHble ANA UCNONb30BaHUA B BHYTPU
nomelleHnii 1 obecneymnBaroLime 3almTy 3aKpbITOro
06opyfi0BaHNA OT crefylolwmX 3arpPA3HEHNI:

. BOJIOKHA
° BOPC

. Mnbifib 1 rpA3b

. BOAsAHbIE 6PbI3rK

. KanesibHoOe MnpocauynBaHune

. CTEeKaHMe KaniaMM 1 BHELLHANR KOHAeHcauun

KOPPO3UOHHO HEeaKTMBHbIX XUAKOCTeN

Kopnyca He fOMmKHbI UMeTb CKBO3HbIX OTBEPCTUNA,
NErkoCbeMHbIX CTEHOK WS OTBEPCTUI N1 COEAVNHEHUS C
KabenenpoBogamu, 3a UCKNIOYEHNEM OTBEPCTUN,
OCHALLEHHbIX MAaCNOCTONKOWN NPOKNAAKON AN MOHTaKa
MaC/IOHENPOHMLAEMbIX UK MblIEHENPOHNLAEMbIX
MeXaHN3MOB. [IBepLibl TakKe CHAbXeHbl TakXKe
Mac/oCTOMKMMI NpoKnagkamu. Kpome Ttoro, kopnyca ans
COYETaHWI KOHTPOJINIEPOB UMEKT HAaBECHblE ABEpPLbl,
KOTOpble OTKPbIBAOTCA BOKPYT BEPTUKANbHOW OCU 1
TONbKO C MOMOLLbIO CreLManbHbIX NHCTPYMEHTOB.

CootsetctBue TNy UL o3HauaeT, 4to Kopnyc
cooTBeTcTBYeT 1 cTaHgapTam NEMA. Tpe6oBaHuA K
KOHCTPYKLMAM 1N TeCTUPOBaHMWIO KOPMYCOB MMeTCA B
ny6nukaumax NEMA Standards Publication 250-2003 n UL
50, Eleventh Edition.

Kopgpb! IP

B Tabnuya 2.4 npefctaBneHbl faHHble O COMOCTaBEHUN
ABYX cTaHAapToB. B Tabsuya 2.3 nokasaHbl 3HaueHUA
undposbix koaos IP 1 faHbl onpefeneHna ypoBHeN
3awmTbl. NpeobpasoBaTenn YacToTbl COOTBETCTBYIOT
TpeboBaHMAM 060MX CTaHOAPTOB.

Tun NEMA Tun IP
Lacecn IPOO
3alMLLeHHoe Waccn P20
NEMA 1 P21
NEMA 12 IP54

Ta6bnuua 2.3 CooTBeTCTBUE KOAOB CTeneHen 3awutbl IP

MNepBas undpa (3awmTa OT NPOHMKHOBEHMUA TBEPAbIX

NOCTOPOHHUNX O06BHEKTOB)

0 Het 3awuThbl

1 3awmTta go 50 mm (pykn)

2 3awmTa go 12,5 mm (nanbupi)

3 3awmTa Ao 2,5 MM (MHCTPYMEHTbI)

4 3awwmTa go 1,0 mm (NpoBonoka)

5 3awmTta OT NPOHMKHOBEHUA MbiNW (OrpaHUyYeHne
rnonanaHuaA)

6 MonHaAa 3awuTa oT NPOHNKHOBEHMWA MbINK

Bropasa uudpa (Bopa)

0 HeT 3awuTbl

3awmTa OT BEpPTUKaNbHO MajaroLwmx Kanenb BOAbI

3awwmTa OT Kanenb BOAbI, Najawowmx nog yrnom 15°

3awmTta OT BOAbI, Monagatwlen nog yrnom 60°

3awmTa oT 6pbI3r BoAbI

3awmTa OT CTPyn BOAbI

3awmTa OT MOLUHbIX CTPY BOAbI

3alnTa OT BPEMEHHOIO NOrpyxeHuna

X |IN|oo|jn|plwW|IN|=—

3awmTa OT NOCTOAHHOrO norpyxeHuna

Ta6bnuua 2.4 OnpepeneHns KogoB cTeneHer 3awuTobl IP
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2.5 ArpeccmBHasa oKpy»katoLlasa cpefa

Mpeobpa3zoBaTeNib YaCTOTbl COAEPXKUT BOMbLIOE YMCNO
MexXaHNYeCKMX U SNEKTPOHHBIX N1EMEHTOB, YyBCTBUTENbHbIX
K BO3JENCTBMIO OKpYXaloLein cpefpl.

ANPEOYNPEXOEHWNE

HpeoGpasoBaTenb YacCTOoTbl HE AOJIXKeH yCTaHaBINBaTbCA
B MecCTaX, rae B BO3AyXe copepKatca Kananm XUAKoctu,
TBepAable YacTuubl nan rasbl, cnoco6Hble Bo3aencTBoBaTb
Ha 3J1IeKTPOHHbIE yCTpOﬁICTBa 1 BbI3blBaTb UX
noBpexapeHwne. Ecnn He NMPUHATDI Heob6xoauMbie
3aliUTHblIe Mepbl, BO3pacTaeT ONaCcHOCTb HEMNONAa[oK U,
TakKnm o6pa30M, COKpaljaeTca CpokK Cﬂy)KﬁbI
I'Ip806p33033Tenﬂ 4yacToThbl.

CrteneHb 3awnTbl B cootBetcTBUM ¢ IEC 60529

[na npepoTBpalleHna Bbi3BaHHbIX NOCTOPOHHUMU
npeaMeTaMn HapyLlleHuin 6e3onacHoOCTY Uenu, MexKdpasHbIxX
C60EB 1 KOPOTKUX 3aMbIKaHUIN MeXay KneMmamu,
COEAVHUTENAMMN 1 TOKONPOBOAALLMMUN JOPOXKKaMK, AOMKHA
ObITb YCTAHOBJIEHA U 3KCMyaTUPOBATbCA GYHKUNMA
6e30MacHOro OTKYeHUA KpyTAlero MomeHTa (STO) B
wkady ynpasneHna co cteneHbto 3awmTbl IP54 unu Bobiwe
(unn B aKBMBaNEHTHOW cpepe).

Mrgkoctn MoryT nepeHoCMTbCA NO BO3AyXYy U
KOHAEHCMPOBATLCA B Npeobpa3oBaTesie YacToThl, Bbi3biBast
KOpPPO31i0 KOMMOHEHTOB 1 MeTannmuyecknx getanen. Map,
Macno M MOpPCKasA BOJa MOTYT MPUBECTU K KOPPO3nun
KOMMOHEHTOB 1 MeTanimuyecknx getanein. Mpun Taknx
OKpY>KaloLMX YCIIOBUAX MCMONb3yiTe 060opyfoBaHME B
Kopnycax Co cTeneHbto 3awwmTbl 54/55. B KauectBe
OOMONHUTENbHOW Mepbl 3aLWUTbl MOXHO MCMNOMb30BaTb
neyaTHble NaaTbl C NOKPbITMEM, KOTOPble NOCTaBAATCA MO
3aKasy

Haxopawumeca B Bo3gyxe TBepAble YacTuLbl, Hanpumep
YacTuLbl NblAKW, MOTYT BbI3blBaTb MeXaHUYeCKue,
3NeKTpUYeckmne 1 TennoBble NoBpexaeHna
npeobpasoBaTens YacToTbl. TUNMYHBIM MOKa3aTenem
BbICOKOIO YPOBHA 3arpA3HeHna Bo3ayxa TBepAbIMU
YyacTuLamn ABAAETCA Hanume YacTuL bl BOKPYr
BEHTUNATOPA NpeobpasoBaTens YyacToTbl. B cunbHO
3anblfIeHHON cpefie ncnonb3yliTe obopyaoBaHMe B
Kopnycax Co cTeneHblo 3awunTbl IP54/IP55, a o6opyfnoBaHme
co cTeneHbio 3awmTbl IPO0/IP20/TUM 1 nonXHo
yCTaHaBNMBaTbCA B LKadax.

B ycnoBumax BbICOKOM TemnepaTtypbl 1 BAAXXHOCTU
KOPPO3MOHHbIE rasbl, Takne Kak CoOefUHeHNA cepbl, a3oTa 1
X110pa, Bbi3bIBAIOT XMMMYECKMEe NPOLeCChbl B KOMMOHEHTax
npeobpasoBaTens 4acToTbl.

Bo3HuKaowwme xummyeckre peakummn 6biCTpo BO3aencTByioT
Ha 3NIeKTPOHHblE YCTPONCTBA 1 MPUBOAAT K X
noBpexaeHunio. B Taknx ycnoBusx cnefyeT ycTaHaBnvMBaTh
obopyaoBaHve B WKadax C BEHTUNALMUEN CBEXMM
BO34yXOM, 6narogaps KOTOPOW arpeccuBHble rasbl 6yayT
yaanaTbca 13 npeobpasoBaTtens YacToTbl.

MocTaBnsiemble No 3aka3y neuyaTHble NaaTbl C MOKPbITUEM
MOTYT CTaTb AOMONIHUTENbHbLIM CPEACTBOM 3alUTbl B TaKUX
YCIOBUSIX.

YBEJIOMJIEHU

YcraHOBKa npeo6pasoBaTteneil YacToTbl B arpeccuBHOM
cpefie yBeNn4MBaeT ONacHOCTb OCTAHOBOK
npeo6pasoBaTena 1 3HAUYMTENbHO YMEHbLUAET CPOK €ro
CYXKO6bI.

Mepen ycTaHOBKOM npeo6pa3oBaTesnis YacToTbl NpoBepbTe
OKpY»KaloLWMin BO3AYX Ha COAEPKaHMe XKUAKOCTEN, YacTuL 1
rasos. 5TO NPOW3BOANTCA HabMOAEHNEM COCTOAHNA
YCTaHOBOK, YXKe paboTalowyx B STUX YCIOBUAX. TUMMYHbIMU
MPU3HaKaMn NMPUCYTCTBUS BPEeAHbIX B3BELUEHHbIX
XNIKOCTeN ABNAETCA HaNMUMe Ha MeTAIMYECKMX YacTax
BOAbI, MAc/a WM KOpposuu.

Ha MOHTaXHbIX WKadax 1 Ha UMEIOLLEMCS D1EKTPUUYECKOM
060pyn0BaHMN YaCTO MOXHO BMAETb Upe3mMepHoe
KonmyecTso Mbin. OAHUM 13 NPU3HAKOB HanMuus
arpeccmBHbIX ra3oB B BO3AYXe ABMAETCA NOTEMHEHME
MeJHbIX LWWH U KOHLOB Kabene.

Kopnyca D v E nmetoT onuuio TbiIbHOrO KaHana m3
HeprKaBeloLlel cTanu, Kotopas npusBaHa obecneuntb
[OMOJSHUTENbHYIO 3alUTY B KOPPO3NOHHO-aKTUBHOW cpefe,
TaKoW KaK HacbllleHHasA conbio aTMochepa Ha MOPCKUX
nobepexbax. [Ana BHYTPEHHNX KOMMOHEHTOB
npeobpasoBaTtena YacToTbl No-npexHemy TpebyeTca
yCTaHOBKa Hagnexailen BeHTunAumn. ina nonyyeHna
fononHutenbHon nHdopmaumm obpatutecb B Danfoss.

2.5.1 BnaxkHocTb

KoHcTpyKuma npeobpasoBatens yacToTbl yAOBNETBOPAET
TpeboBaHuam ctaHaapTa IEC/EN 60068-2-3 n n. 9.4.2.2
craHpapta EN 50178 npu 50 °C.
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TexHuKa 6e30MacHOCTU U COOT... PykoBoacTBO No npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

2.5.2 Bubpauwusn

MpeobpasoBaTesib YacTOTbl UCMbITaH B COOTBETCTBUM C
METOAMKOMW, OCHOBAHHOW Ha CliedylolWmx CTaHAapTax:

° IEC/EN 60068-2-6: Bubpauus (cuHycongHas) —
1970

. IEC/EN 60068-2-64: Bubpauus, cnyyvaiiHble
BUOPALMM B LUMPOKOM AManasoHe YacToT

MpeobpasoBaTenb YacTOTbl YAOBNETBOPAET TPEBOBAHMAM,
npeabABAAeMbIM K 6I0KaM, MOHTUPYEMbIM Ha CTEHe NN
Ha nony B NPOV3BOACTBEHHbIX MOMELLEHUAX, @ TaKXKe B
WMTaxX ynpaBneHus, 3akpeniaemMbiM GONTaMu Ha CTeHe Uu
Ha nony.
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O6wue cBegeHnsa o6 nspgenun

PykoBoacTBO No npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

3 O6wwme cBepgeHmA ob nsgenumn

3.1 0630p n3genus

neperpyska no
MomeHTy 160 %

Tunopasmep D1h D4h
3awmra P 21/54 21/54 20 20
Kopnyca NEMA Tun 1/Tun 12 Tun 1/Tun 12 Laccn Laccn
Bbicokas 90-132 kBt npwn 400 B 160-250 kBT npn 400 B |90-132 kBt npn 400 B 160-250 kBT npu 400 B
neperpyska (380-500 B) (380-500 B) (380-500 B) (380-500 B)
OTHOCUTENbHO 55-132 kBT npu 690 B 160-315 kBT npn 690 B |55-132 kBt npn 690 B 160-315 kBT npu 690 B
HOMMHASIbHOM (525-690 B) (525-690 B) (525-690 B) (525-690 B)

MOLLHOCTW —

neperpyska no

MoMeHTy 160 %

Tunopasmep D5h h D8h
3awmTa P 21/54 21/54 21/54 21/54
Kopnyca NEMA Tuvn 1/Tun 12 Tuvn 1/Tvn 12 Tvn 1/Tnn 12 Tvn 1/Tnn 12
Bbicokas 90-132 kBT npwn 400 B 90-132 kBt npn 400 B 160-250 kBT npmn 400 B 160-250 kBT npu 400 B
neperpyska (380-500 B) (380-500 B) (380-500 B) (380-500 B)
OTHOCUTENbHO 55-132 kBT npu 690 B 55-132 kBT npun 690 B 160-315 kBT npu 690 B 160-315 kBT npu 690 B
HOMUWHaNbHOM (525-690 B) (525-690 B) (525-690 B) (525-690 B)

MOLLYHOCTN —

Ta6bnuua 3.1 0630p nsgenus, 6-MMNynbCcHble NpeobpasoBaTeny YacToTbl

20
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O6wue cBegeHnsa o6 nspgenun

PykoBoacTBO No npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

Tunopasmep E1 E2 F1/F3 F2/ F4
7 2 M= )
E % g 2 FAFy D 5
5 = g = | 8
a || 8 7 BEE:
i ) L]
L] p B
— —
3awmTa P 21/54 00 21/54 21/54
Kopnyca NEMA Tuvn 1/Tun 12 Waccn Tvn 1/Tnn 12 Tvn 1/Tun 12
Bbicokas 250-400 kBt npn 400 B 250-400 kBt npn 400 B [450-630 kBT npn 400 B 710-800 kBT npu 400 B
neperpyska (380-500 B) (380-500 B) (380-500 B) (380-500 B)
OTHOCUTENbHO 355-560 kBT npn 690 B 355-560 kBT npn 690 B [630-800 kBT npn 690 B 900-1000 kBT npun 690 B
HOMUHaNbHOM (525-690 B) (525-690 B) (525-690 B) (525-690 B)
MOLLYHOCTN —
neperpyska no
MOMeHTy 160 %

Ta6nuua 3.2 0630p n3fenus, 6-MMNyNbcHble Npeo6pasoBaTeny YacToTbl

YBE/IOMJIEHU.

Kopnyca Tunopasmepa F umelotcs B Hannumm co wkapom JonosIHUTENbHBIX ycTponcTs unu 6e3 Hero. Kopnyca F1 u F2
COCTOAT U3 WwKada ANA BbiNpAMUTENA cneBa u WKada AnA nHBepTopa cnpasa. Kopnyca F3/F4 npeacTtaenaAoT cobon
6noku F1/F2 ¢ gononHuTenbHbIM WKapoM s AONOMHUTENbHDbIX YCTPOICTB ceBa OT WwKada Ana Bbinpamutens.

Tunopasmep F8 | F9 F10 | F11 F12 | F13

2 FIT ko 2 2

2 2 2
3awumTa IP 21/54 21/54 21/54 21/54 21/54 21/54
Kopnyca NEMA Tvn 1/Tun 12 Tvn 1/Tnn 12 Tuvn 1/Tun 12 Tun 1/Tvn 12 Tun 1/Tun 12 Tuvn 1/Tun 12
Bblcokasa neperpyska
OTHOCUTENbHO 250-400 kBT 250-400 kBt 450-630 KBt 450-630 kBT 710-800 kBT 710-800 kBT
HOMWHaNbHOM (380-500 B) (380-500 B) (380-500 B) (380-500 B) (380-500 B) (380-500 B)
MOLHOCTN — 355-560 kBT 355-560 kBT 630-800 kBT 630-800 kBT 900-1200 kBT 900-1200 kBT
neperpyska no (525-690 B) (525-690 B) (525-690 B) (525-690 B) (525-690 B) (525-690 B)
MomeHTy 160 %

Ta6bnuua 3.3 O6wue cBefeHns 06 msgenuu, 12-uMnynbcHble Npeobpa3oBaTeny YacToTbl

YBEJOMJIEHU

Kopnyca Tunopasmepa F numelotca B Hanmumm co wkKahpom [ONONHUTENbHbIX YCTPOWUCTB Unm 6e3 Hero. Kopnyca
TunopasmepoB F8, F10 n F12 coctoAT us wKada AnA BbinpAMUTENA cneBa U WKada AnA nHBepTopa cnpasa. Kopnyca
F9/F11/F13 npepcraBnaioT co6on 6noku F8/F10/F12 c sononHuTenbHbiM WKadpom Ana AONONHUTENbHbIX YCTPONCTB
cneBa oOT WKada AnA BbiNpAMUTENS.
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O6wue cBegeHnsa o6 nspgenun PykoBoACTBO NO NpOeKTMPOBaHNIO VLT® AutomationDriveFC 300 90-1200 kBT

3.2 CpepacTtsa ynpasneHus

Mpeobpa3oBaTeNib YaCTOTbl MOXET PeryaMpoBaTh MO0 CKOPOCTb, MO0 KPYTALWMIA MOMEHT Bana Asuratens. Tun ynpasneHus
onpefensaeTca HaCTPOWKoi Nnapametpa 1-00 Pexum KOHpU2ypupoBaHus.

PerynMpOBaHme CKOpoOCTn

MpenycmoTpeHo fBa TUMa pPerynMpoBaHUs CKOPOCTY:
. PerynupoBaHre cKOpoCTu Npu pa3oMKHYTOM KOHTYpe, Koraa He TpebyeTca HUKaKol obpaTHOI CBA3M OT ABUraTtesns
(pexxum 6e3 gaTuuka).

. PerynupoBaHue ckopocTu npu 3aMKHyToM KoHType MNMUI-perynupoBaHus, korga Tpebyetcs nogava Ha BXOA CUrHana
obpaTtHol cBA3M No cKopocTu. MpaBrbHO ONTMMU3MPOBAHHOE PerynMpoBaHne ¢ 06paTHOI CBA3bIO MO CKOPOCTU
obecrnieunBaeT 6onee BbICOKYIO TOUHOCTb, YeM PerynmpoBaHune ckopocTu 6e3 obpatHol cBA3u. [Ansa Boibopa Bxoga
AnA curHana obpatHon cesasu MO-perynatopa ckopocTu ncnonbayetca napametp 7-00 Ucm.cueH.OC MMU[-pez.ckop..

PerynupoBaHue KpyTslLero MmomeHTa

OyHKUWA perynmpoBaHuA KpPyTALLEro MOMEHTa NCMOoSb3yeTcA B NPUMEHEHUAX, rae KPYTAWMA MOMEHT Ha BbIXOLHOM Bany
ABUraTens ynpaenAaeT NpUMeHeHEM 3a CYeT KOHTPONA HanpaxeHuin. Cnocob perynnpoBaHua KpyTALLEro MOMeHTa
Bbl6MpaeTca B 1-00 Pexum KoHguzypuposaHus: [4] VVC+ open loop vnwn [2] Flux control closed loop with motor speed feedback.
HacTpoiika KpyTAlero MomMeHTa BbIMOIHAETCA NMOCPEeCTBOM HAaCTPOMKM aHaNoroBoro Unu LUMepoBoro 3afaHusa, Uan 3agaHua
no wuHe. KoadpoduumeHT orpaHnyeHns MakcMManbHOM CKOPOCTW ycTaHaBnvBaeTca B 4-21 Speed Limit Factor Source. ina
1cnonb3oBaHmA GYHKLMM PEryNMpOBaHUA KPYTALLEro MOMEHTa PEKOMEHAYETCA MpoBeCcTy npoueaypy nonHon AAJ,
MOCKONbKY MpaBuibHble JaHHble ABMUraTens Ype3BbluyaliHO BaXKHbl AN1A ONTUManbHOW pPaboTbl.

. Mpu perynmpoBaHuy NOTOKa CMrHANIOM O6PaTHON CBA3M SHKOAepa 06ecneumnBaloTcs NPeBoCXogHble
XapaKTEPUCTMKM BO BCEX YeTbIpeX KBafpaHTax M Ha BCEX CKOPOCTAX ABUraTesns.

. Pa3oMKHyTbIit KOHTYp B pexkume VVCPIUS, 3Ta dyHKLMA MCMONb3yeTcs B MeXaHNYeckn YCTOMUMBbIX NPUMEHEHNAX, HO
MMeeT orpaHnyeHHylo TOYHOCTb. OYHKLUMA KPYTALLEro MOMeHTa C Pa3OMKHYTbIM KOHTYpoM paboTaeT TONbKo B
O[JHOM HanpaBfieHUn BpaLleHUsA. KpyTALMA MOMEHT pacCcunTbiBaeTCA Ha OCHOBE M3MepeHNa ToKa npeobpasosaTens
yactoTbl. Cm.

3afjaHue cKopocTu/MOMeHTa

3apaHvie anA 3TUX METOLOB PerynmpoBaH/A MOXeT ObiTb NMO0 OTAeNbHbIM 3afaHneM, MO0 CYMMON PasfIMYHbIX 3aflaHui,
BKJ/IlOYAA 3aflaHnNA C OTHOCUTENbHbIM MacliTabupoBaHvem. MoapobHee o GopMUPOBaHUN 3aaHUA, CM.

2nasa 3.3 QopmuposaHue 3a0aHus.
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O6wue cBegeHnsa o6 nspgenun PyKoBOACTBO NO NPOEKTUPOBAHMIO VLT® AutomationDriveFC 300 90-1200 kBT

3.2.1 TpuHUun ynpasneHusa

Mpeobpa3oBaTesib YacTOTbl BbINPAMISET CETEBOE NEpPEMEHHOE HanpsXeHre, Npeobpasys ero B NOCTOAHHOE HampsKeHue,
KOTopoe 3aTem npeobpasyeTcs B NEPEMEHHDBIN TOK NMUTaHUA C PEryInpyemMoin aMnauTygon 1 YacToTom.

Ha gBuratenb nopatoTca n3MeHsOWMECA HanpaAXeHe/ToK 1 YacToTa, bnarogapa yemy obecrieunBaeTtca niaBHoe
perynnpoBaHvie CKOPOCTU BPaLLEeHUA CTaHAAPTHbIX TpexdasHbix ABuUratesiell nepemMmeHHOro Toka U CUHXPOHHbIX ABUraTenei c
MOCTOAHHbBIM MarHUTamu.

] o
T T 7T 4}< 4 A S 3
u (U/T1) 96 ] 2
i /1297 & T T o 3 o
I W/T3)08 2 | | V;
T C 9—‘ Motor

PucyHok 3.1 MpuHumn ynpasneHus

Knemmbl ynpaesneHnAa Ncnonb3yrTca AnAa NoAKNKYeHnA CUTHaNbHOM npoBoOAKN O6paTHOIh CBA3WN, 3afaHNA N JPYrnX BXOAHbIX
CUrHanoB K cnegywowemy o6opy,qosaH|/||o:

o npeobpasoBaTenb YacToThl

. YCTPOWCTBa BbIBOAA CBEAEHNI O COCTOAHMU Npeobpa3oBaTens YacToTbl U YCIoBMAX cbon
. pene Ans ynpasieHus BCOMOraTenbHbIM 06opyfoBaHueM

o nHTepdeinc nocnefoBaTenbHOM CBA3M

MporpamMmmypoBaHne KnemMm ynpasieHus (MPYCBOEHME UM Pa3NNUHbIX GYHKLMIA) BbINMOMHAETCA MyTeM BbibOpa NapamMeTpos,
OMWCaHHBIX B MaBHOM MU BbICTPOM MeHIo. bonbluas YacTb NPOBOAOB LeNuW ynpaBieHWA NPefoCTaBAAETCA 3aKa3uMKoM
(ecnm oHW He 3aKa3aHbl Ha 3aBofe). [InA BXOAOB 1 BbIXOAOB LieNu ynpasneHna npeobpasoBaTens yacToTbl TakKe
NpefoCcTaBAAETCA UCTOYHMK MUTAHUA NOCTOAHHOMO ToKa 24 B.

B Ta6nuya 3.4 onucbIBaloTCA GYHKLUM KNnemm yrpasneHus. MHorne v3 aTux KnemMm MMeloT HeCKOMbKO GpyHKUUI B
3aBMCMMOCTM OT 3aflaHHbIX MapameTpoB. HekoTopble AOMONHUTENbHbIE YCTPOMCTBA UMEIOT AOMNOMHUTENbHbIE KNeMMbl.
CBefieHVs1 O PACMOSIOKEHNN KNEMM CM. B 21d8d 6.2 MexaHu4eckuti MOHMax.
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O6wue cBegeHnsa o6 nspgenun PykoBoACTBO NO NpOeKTMPOBaHNIO VLT® AutomationDriveFC 300 90-1200 kBT

Homep knemmbi

DOyHKUMA

01, 02, 03 n 04, 05, 06

[Ba BbIxoaHbIX pene Tuna Form C. Makc. 240 B nepem.ToKa, 2 A, MUH. 24 B nocT. Toka, 10 MA nnn 24 B
nepem. Toka, 100 MA. MoxeT ncnonb3oBaTbCA ANA UHAUKALMW COCTOAHMA U ANA NpesynpexaeHui.
Ousnyeckn pasmelleH Ha CUIOBON MaTe NUTaHMUA.

12,13

NcToyHuK nutaHua 24 B noct. Toka ansa umdpoBbiX BXOJOB Y BHELWHUX AATYMKOB. MakcMManbHbI
BbIXO4HOWN TOK 200 MA.

18,19, 27, 29, 32, 33

Linpposble Bxofbl AnA ynpaBneHus npeobpasosateniem yacTotbl. R = 2 KOM. MeHee 5 B = noruveckuii «0»
(pa3omKH.). bonee 10 B = nornyeckas «1» (3aMKH.). Knemmbl 27 1 29 nporpammmpytoTca B Kauectse
LPPOBBIX/VIMMYSIbCHBIX BbIXOAOB.

20 O6wwin ans UMPPOBbIX BXOLOB.

37 Bxop 0-24 B noct. Toka Ana GpyHKLMM 6e30nacHOro octaHoBa (Ha HEKOTOPbIX YCTPONCTBAX).

39 O6wwin Ans aHanoroBbIX Y LUMGPOBBIX BbIXOLOB.

42 AHanorosble 1 LMdpPOBbIe BbIXOAbl AN MHAMKALMM 3HAYEHWIN YacTOTbl, 3alaHuA, TOKa U KpyTALLEero
MoMeHTa. AHanorosblin curHan 0/4-20 MA npu makcumyme 500 OM. LindpoBoii curHan 24 B noct. Toka npm
MUHVMYMe 500 Om.

50 MuTaHne Ha aHanoroBbix Bxogax Makcumym 10 B noct. Toka, 15 MA ana nopknoyeHusa noteHunomeTpa unm
TepmumcTopa.

53, 54 MoryT 6bITb BblbpaHbl 3HaueHnsa oT 0 o 10 B nocT. Toka Ha Bxogfe, R = 10 KOM, nnv aHanoroBble CUrHanbl
0/4-20 MA npu makcumyme 200 OM. Ucnonb3yeTcs ana curHanoB 3agaHus unm obpartHoi cessu. Cioga
MOKHO MOAKMIYNTD TEPMUCTOP.

55 O6wun ans knemm 53 un 54.

61 O6wwuin RS-485.

68, 69 NHTepdeiic RS-485 n nocneposaTenbHas CBA3b.

Ta6nuua 3.4 OyHKUMM Knemm ynpaBneHus (6e3 fononHMTENbHOro 060pyAoBaHmsA)

24
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O6wue cBegeHnsa o6 nspgenun

PykosogacTso no npoektnposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

o~
230VAC R1  Anti-condensation heater (optional) g
50/60 Hz © I}
. [=a}
230VAC &) TB6 Contactor (optional) =]
50/60 Hz —
A A X 4( 4K 4K I “
3Ph N 0 W9ss,
ase v [
Pt B g (% BT F:i B
input i WY 3 4K 4K K |— =
95 PE . K \ @ (PE) 99" JE E—
[ ‘ /;;ﬁ Motor
—7 = Switch Mode
Load Share [ . 22 §+)) Power Supply |
| c (R+) 82 ] Brake
resistor
L 10VDC &, 50 (+1ovouT) | RS
A53 U-I (5201) |
0VDC - 10 VDC 53 (AIN) | Relav1
ON=0-20 mA
0/4-20 mA N _
m A54U-1(5202) | oer—o-10V | ‘ 240VAC, 28
0VDC - 10VDC 54 (AIN) 2 |
0/4-20 mA 400 VAC, 2A
55 (COM A IN) |
\
12 (+24 V OUT)
I \ 240 VAC, 2A
13 (+24VOUT) y
/ | P5-00 ! 400 VAC, 2A
—_24V(NPN) \
l 18(DIN) I 04
| l ﬁo V (PNP) |
__ 24V (NPN
T | 190N) Eﬁo A (COMA OUT) 397 [ T| Analog Output
| | (AOUT) 42 0/4-20 mA
[ 20 (COMDIN)) $801/Bus T
[ w w | —24V(NPN) | us rerm.
' 727 (DIN/OUT) ~—ov (f,NP)) OFF-ON
‘ | ‘ | - r24V \ ON=Terminated :
| \ ! \ n ‘ 2 OFF=Open i] Brake Temp
\ ‘ \ ‘ -0V \ 5V 2 (NO)
; ; 1| —24V(NPN) |
| | 29 (D IN/OUT) 0V (PNP)
| | | | — 24V ) ‘
\ o ! - | $801 ov
-0V
\ ! i | lRS"“:S (P RS-485) 68 RS-485
| | ___ 24V (NPN) nterface
‘ ‘ 1
| ! | 7 320N 0V (PNP) : (NRS-485) 69
| |
T~ —24VINPN) (COM RS-485) 61
33(DIN
[ (DIN) 0V (PNP) |
\ / \ / \ (PNP) = Source
fffffffffffff NPN) = Sink
/7{7 37 (DIN) - option (NPN) = Sin
PucyHok 3.2 Tunopasmep D, cxema MeXKOMMNOHEHTHbIX COeAUHEHNI
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O6wue cBegeHnsa o6 nspgenun PyKoBOACTBO NO NPOEKTUPOBAHMIO VLT® AutomationDriveFC 300 90-1200 kBT

o
N
o Q
A A A L] 2
OE == (=
3 Phase (v) 97 1 1 s = 7
power (W) 98 ‘l | ‘l }ﬁij
input A 44 (PE) 99 —=
I S e
5C bus Switch Mode
Power Supply 4 -
T (R+) 82 Brake
] A resistor
50 (+10V OUT B
+10Vdc N S ) F81
5201
0/-10Vdc- — — =
+10Vdc [ Q53 (AIN) NH % relay1
ﬁ ON=0/4-20mA y
0/4-20 mA 5202 OFF=0/-10Vdc -
0/-10Vdc - [ =+ —-Q54 (A IN) [ ¢ +10Vdc 240Vac, 2A
+10Vdc ——1 =
0/4-20 mA 7
55 (COM A IN)
~ - = 7
/ / 12 (+24V OUT)
L ! 240Vac, 2A
13 (+24V OUT
| | | \ ( ) P 5-00 400Vac, 2A
| |

L oavien)
180N D\X} OV (PNP)
| 24V (NPN)
19(DIN) :'m 0V (PNP)

Analog Output

V11 0/4-20 mA

R

| 9
‘ o 20 (COMDIN) ) \ (AOUT) 42 S

| | I Y27 o Inoum) — 24VNPN)

5801

| | — 24V | OV (PNP) = ON=Terminated

| | = | NH Z| OFF=Open

\ \

| ‘ - ov| | 5V

| 24V (NPN)
Y29 0 INvOuT) :'X) OV (PNP)
- roav| |

\
\
| *
|
|

| | - ov

\ \ (N RS-485) 69 RS-485
| | \ | 24V (NPN) Interface s

| Iy j [ReN ‘ OV (PNP) (P RS-485) 68

! — 24V(NPN
[ ' [ " 33(DIN) :'X) ‘(‘)V((PNP; (COM RS-485) 61
y o v
* |

nﬁ/ — ;717/ 37(DIN)

PucyHok 3.3 Tunopasmepsbl E n F, cxeMa MeKKOMMOHEHTHbIX COeANHEHMNIA
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O6wue cBegeHnsa o6 nspgenun PykoBoACTBO NO NpOeKTMPOBaHNIO VLT® AutomationDriveFC 300 90-1200 kBT

3.2.2 CrpykTypa ynpasneHus B VVCP'Ys YcoseplueHCTBOBaHHOE BEKTOPHOE yrpaBfieHne

P4-13 e
Motor speed P 4-19 n
high limit (RPM) Max. output freq. §
P 1-00 414 P 1-00 )
Config. que Motor speed Config. mode +f max. 8
! high limit (Hz) | Nz
| High p 3xx } Motor L L
| controller
net. ; — B2 e
J/ Ramp -f max.
/TN

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

low limit (RPM)

P4-12 bor
Motor speed - +f max.
N/

P 7-20 Process feedback low limit (Hz) + Speed Motor
1 source PID controller

P 7-22 Process feedback - / N
2 source -f max.

\/\\-%

P 7-00 Speed PID

feedback source

PucyHok 3.4 CtpykTypa ynpasnenua VVCPYS, KoHPUrypaumm ¢ pasoMKHYTbIM 1 3aMKHYTbIM KOHTYPOM

Ha PucyHok 3.4, pna 1-01 lpuHyun ynpasneHus 0suzamesieM yCTaHOBNEHO 3HauyeHue [1] WCPls, a pna 1-00 Pexxum
KoHgu2ypuposaHus — 3HaueHue [0] Ck-cmb, 6e3 06p. cs. Pe3aynbTupyolee 3agaHne ot cmcteMbl GOPMUPOBAHUA 3aaHusA
NPVHUMAETCA 1 NepefaeTca Yepes CXeMbl OrpaHNYEHNs N3MEHEHNA CKOPOCTU 1 OrPaHUYEHUsI CKOPOCTK U TOJIbKO Mocne
3TOro WCMONb3yeTca ANA yrnpaBieHna ABuratesieM. 3aTem BbIXOLHOW CUrHan CUCTEMbl YrpaBrieHns ABuUraTenem
OrpaHNYNBaAETCA MAKCMMAJbHBIM YaCTOTHbIM NMpPeaesioMm.

Ecnn napametp 7-00 Pexxum KoHgueypuposaHus nmeeT 3HauyeHune [1] CK-Cmb, 3aMKH.KOHM., pe3ynbTupyloLlee 3afjaHne
nepefaeTca OT OrpaHNYeHNA U3MEHEHNA CKOPOCTU U orpaHnyeHunsa ckopoctu K MNO-perynatopy ckopoctu. MNapameTpbl
MNA-perynupoBaHna CKOPOCTU BXOAAT B rpynny napameTpos 7-0* [1/]-peeynam.ckop. PesynbTupytolee 3agaHue ot MAJ-
perynatopa CKOpOCTU NepefaeTca Ana yrnpasfieHna ABuratesiemM C orpaHnyYeHriem no YacToTHOMY npepgeny.

YT06b1 ncnonb3oBaTb MUMA-perynatop npouecca Ana perynMpoBaHma ¢ 06paTHOM CBA3bIO, HaNmpUMep, CKOPOCTU Un
[laBfieHnA B ynpasnaemon cucteme, Bbibepute [3] lpoyecc B napameTpe 1-00 Pexum koHguzypupogaHus. Mapametpbl NMAJ-
perynatopa npouecca HaxogsaTca B rpynnax napameTtpos 7-2* OC d/ynpaen. npouy. n 7-3* Ynp.[M/-pez.npouy.
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3.2.3 CTpyKTypa ynpaBieHusi B pexnme peryinpoBaHna MarHUTHOTO NoToKa 6e3 gaTumnka

P 1-00 =
Config. mode o
! 2
o
\ P 4-13 Motor speed R
| high limit [RPM] P4-19 -
P 4-14 Motor speed Max. output
| high limit [Hz] freq.
\ High P 3% P 7-0* +f max.
Ref. N~ + ~—
.| Ramp - Speed | .Motor | | .
PID controller
/ N\ _ / N\
Low -f max.
+ -
G\ Process r4 1|A1 Motor speed
PID ow limit [RPM]
- P 4-12 Motor speed

low limit [Hz]

P 7-20 Process feedback
1 source

P 7-22 Process feedback
2 source

PVICyHOK 35 C'rpyKTypa ynpaBneHuAa B pexunme peryimpoBaHUA MarHUTHOro NoTokKa 6e3 gaTumka, Koud)mrypaumm C PAa30OMKHYTbIM U
3aMKHYTbIM KOHTYpOM

Ha PucyHok 3.5, napametp 1-01 [lpuHyun ynpasneHus dsuzamesnemM NMeeT 3HaueHune [2] Flux 6e3 damyuka, a 1-00 Pexum
KOHeu2ypuposaHus — 3HaueHue [0] Ck-cmb, 6e3 06p. cs. Pe3aynbTupyolee 3agaHne ot cmcteMbl GOPMUPOBAHUA 3aaHus
NOJAETCA Yepe3 CXeMy OrpPaHUYEHUA U3MEHEHUA CKOPOCTM U OrpaHUYEeHUA CKOPOCTW B COOTBETCTBUM C YKa3aHHbIMM
yCTaHOBKaMy NapameTpoB.

PacueTHbIn curHan obpaTHOI ¢BA3U No ckopoctu dopmupyeTcsa ana NUO-perynsatopa CKOpOCTU ¢ LeNbio yrnpasneHns
BbIxoZHOW yacTtoTon. Ana M-perynatopa ckopocT Heobxoammo 3aaatb napameTpsl P, | u D (rpynna napametpos 7-0*
M g-peaynam.ckop.).

YT06b1 ncnonb3osaTb MUM-perynatop npouecca Ana perynMpoBaHma ¢ 06paTHONM CBA3bIO, HaNpUMep, CKOPOCTU Un
[laBfieHnA B ynpasnaemon cucteme, Bbibepute [3] lpoyecc B napameTpe 1-00 Pexum koHguzypupogaHus. Mapametpbl MAI-
perynatopa npouecca HaxogsaTca B rpynnax napameTtpos 7-2* OC d/ynpaen. npou. n 7-3* Ynp.lM/-pez.npouy.

3.2.4 CTpyKTypa ynpaBneHus B N0 MarHUTHOMY MOTOKY C OGPaTHOW CBA3bIO OT ABUraTens

P1-00 P 1-00

Config. mode Config. mode g;
| Torque | S
| R
| P 4-13 Motor speed -
‘ high limit (RPM) | P 4-19
P 4-14 Motor speed | Max. output
‘ high limit (Hz) ‘ freq.
p7-2% ‘ High P 3-** P 7-0* | +f max.
Ref. + p ~— + S
s rocess Ramp Speed |  +— [ _|Motor
\\/ PID PID controller
= /TN > —
‘ Low -f max.
P 7-20 Process feedback P 4-11 Motor speed EI7D-OO
1 source low limit (RPM) source
P 7-22 Process feedback P 4-12 Motor speed
2 source low limit (Hz)

PucyHok 3.6 CTpyKTypa ynpaBneHus, KOHGUrypauus perynmpoBku No MarHUTHOMY NOTOKY C o6paTHOI CBA3bl0 OT ABUraTens
(moctynHo Tonbko B FC 302)
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Ha PucyHok 3.6, ana 1-01 [IpuHyun ynpasneHus osuzamesnem
yCTaHOBMeHO 3HaueHue [3] Flux ¢ OC om dgueam., a pns
1-00 Pexxum KoHppuzypuposaHus — 3HaueHue [1] Ck-cmeo,
30MKH.KOHM.

B 3ol KOHUrypauuy ynpaBneHue gpuratenem
OCYLUeCTBNIAETCA NO CUrHany obpaTHON CBA3M OT SHKOAEPA,
YCTaHOBJIEHHOrO HeNocCpeACTBEHHO Ha Bany ABuratens
(HacTpawmBaetcs B nap. 1-02 Flux- ucmoyHuk OC 0gueamensi).

YT06bl MCMONb30BaTh Pe3ynbTupyloLlee 3aaaHne B
KauecTse BxofHoro curHana gna MU-perynaropa
cKopocTy, BbibepuTe B nap. 1-00 Pexxum KOHpuU2ypuposaHus
3HaueHwue [1] Ck-cme, 3amkH.koHm. MapameTtpsbl MAA-
perynatopa CKOpOCTU HaxoAATCA B rpymnne napameTpos
7-0* MV [J-peaynam.ckop.

BblbepuTe B napameTpe 1-00 Pexum KoH@uU2ypupo8aHus
3HaveHue [2] Kpymawul momeHm, 4Tobbl NCMONb30BaTh
pe3ynbTupyloLiee 3ajlaHNe HEeNoCPeACTBEHHO KaK 3ajaHuve
MOMeHTa. PerynmpoBaHue KpyTALero MOMeHTa MOXKHO
BbIOpaTb TONbKO B KoHburypauuu Flux ¢ OC om dsuzam.
(nap. 1-01 lMpuHyun ynpasneHus dsueamesnem). Mpu Boibope
3TOro pexrima 3afjaHve Bblpakaetca B H-m. 310 He TpebyeT
0b6paTHOI CBA3W MO MOMEHTY, MOCKONbKY haKTUUecKni
MOMEHT PacCcUnTbIBAETCA Ha OCHOBE M3MepPeHUA ToKa
npeobpasoBaTens 4acToTbl.

BblbepunTe B napameTpe 1-00 Pexum KOH@uU2ypupos8aHus
3HaueHwe [3] lpoyecc, uTobbl Ucnonb3osaTb M-
perynaTtop TeXHONOrMYecKoro npowecca A
perynnpoBaHusa ¢ 06paTHO CBA3bI0 MO CKOPOCTW WA MO
nepemMeHHON TEXHONOMMYeCKoro npolecca B ynpasnaemomn
cucteme.

3.2.5 BHyTpeHHee ynpasfieH/ie TOKOM B
pexume VVCPIUs

OcobeHHOCTbIO Npeobpa3oBaTens YacToTbl ABAAETCA
BCTPOEHHAA cUCTeMa KOHTPONA NpeAesibHoro ToKa,
KOTOpas BK/IOYAeTCA, KOraa TOK ABuratens u,
cnefoBaTeNibHO, KPYTALMN MOMEHT OKa3blBalOTCA BbiLle
npeaenbHbIX MOMEHTOB, YCTaHOBJMIEHHbIX B NapameTpax
4-16 [JsuzamerneH.pexum ¢ 02paHuyd. MoMeHmd,

4-17 FeHepamopH.pexxum ¢ 02paHu4d.MoMeHma v

4-18 lpeden no moky.

Korpa npeobpa3soBaTenb 4acToTbl AOCTUraeT npeaena rno
TOKY B ABWraTe/lbHOM peXxunume Win B pereHepaTMBHOM
pexnmMe, OH CTPEMUTCA KaK MOXHO CKOopee CHU3UTb TOK
HVXe YCTaHOBNEHHbIX NpefenoB AnA MOMeHTa 6e3 notepu
ynpaBfieHNa 3NeKTpoABuraTenem.

3.2.6 YnpaeneHune MectHoe (Hand On) n
auctaHuuoHHoe (Auto On)
ynpasneHue

Mpeobpa3zoBaTtesib YaCTOTbl MOXET YNPABAATLCA BPYUHYIO C
LCP nnn gUCTaHUMOHHO Yepes aHanoroeblie U LdpPoBbie
BXOZbl ¥ MO nocnefoBaTenbHom wuHe. Ecnn paspeleHo B
napameTpax 0-40 KHonka [Hand on] Ha LCP, 0-41 KHonka
[Off] Ha MI1Y, 0-42 KHonka [Auto on] Ha MITY n 0-43 KHonka
[Reset] Ha LCP, c nomolbto KHonoK Ha LCP [Hand ON]
(PyuHoir MYCK) n [Off] (Bbikn.) MOXHO 3anycKaTb U
OCTaHaBnMBaTb NpeobpasoBaTenb YacToTbl. KHomnka [Reset]
(C6poc) ncnonb3yeTca ans cbpoca aBapuiiHbIX CUTHAMOB.
Mocne HaxaTus kHonku [Hand On] (PyuyHoin nyck)
npeobpa3oBaTtesib YacTOTbl NMEPEXOANT B PEXNM PYUYHOTO
ynpasneHua (H)n otcnexxusaeT (MO yMONYaHMIO) MeCTHOe
3aflaHne, KOTOPOEe MOXHO YCTaHaB/MBaTb, MONb3YACh
KHOMKamu co cTpenkamm Ha LCP.

Mocne HaxaTna kHonku [Auto On] (ABTOMaTMYECKUI MYCK)
npeobpa3oBaTtesib YacTOTbl NEPEXOAUT B aBTOMATUUYECKUI
pexnm n oTcnexmBaeT (N0 yMONYaHUo) ANCTaHUMOHHOE
3agaHue. B 3Tom pexrme MOXHO ynpaBnAaTb
npeobpa3oBaTesiemM YacToTbl C MOMOLLbIO LMPPOBbIX
BXOAOB M MO PasfiNyHbIM NOCefoBaTeNbHbIM KaHanam
cBa3n (RS-485, USB mnun no pononHuTtenoHom
neprdeprinHON WiHe). [JlononHuTeNbHbIE CBEAEHWA O
nycKe, OCTaHOBE, M3MEHEHUWN Pa3roHa 1 3amepsieHuns,
HacTpoKrKax napameTpoB 1 T. 4. MPMBeAEHbl B ONUCAHNN
rpynn napameTpoB 5-1* Lugpogvie 8xo0wbl n 8-5%
LHugposoe/llluHa.

L1 L1 L1

PucyHok 3.7 KHonku ynpasneHusa LCP

130BP046.10

AKTVBHOE 3aflaHNe N PEXUM KOHOUrypupoBaHus
AKTUBHbIM MOXET 6blTb MECTHOE WM AUCTAHLMOHHOE
3ajaHve.

MecTHoe 3afaHne MOXHO BblOpaTb A4S MOCTOAHHOIO
MCMOJIb30BaHMA C NOMOLLbI0 3HaueHus [2] MecmHoe B
napametpe 3-13 Mecmo 3a0dHus.

[InA NOCTOAHHOrO UCMNOJIb30BaHNA AUCTAHLMOHHOIO
3afaHnA yctaHoBuTe 3HauveHune [1] JucmaHyuoHHoe. Mpn
Bbl6ope [0] CesazaHHOe PyyH/ABmo (No ymonyaHuio) Mecto
3aflaHusA GydeT 3aBMCETb OT TOrO, KaKoW PeXum akTMBeH
(pyuHOW nnm aBTOMaTUYECKNIA).
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= Map. 7-00 Pexxum KoHgu2ypupogaHusa onpepenset
wn
Refmote o § Mcnonb3yemMbli MPUHLMN YNpaBieHNA NpuioXeHnem (1. e.
rererence
§ perynupoBaHue CKOpPOCTU, KPYTALEro MOMeHTa 1nu
Remote perynmupoBaHne TeEXHONOrMYeCcKoro npouecca), ecim
Auto mode BK/IOYEHO AMCTAHLUMOHHOE 3aaaHue. Map. 7-05 KoHgue.

Linked to hand/auto Reference

peXxuma MecmHozo ynp. onpefensieT UCMosib3yemblil

Hand mode Local NPUHLMN YNpaBieHNAa NPUNoKeHneMm, ecivi BKIIOYEHO
MecCTHoe 3afiaHne. OfHO 13 HUX BKJIOUEHO BCEraa, HO oba
3aflaHUs He MOTYT ObITb aKTMBHbI OfHOBPEMEHHO.

Local
reference

o P3-13

LCP Hand on, Reference site
off and auto

on keys

PucyHok 3.8 AKTuBHOe 3apaHue

P 1-05 P 1-00
Local Configuration E
configuration mode S
mode ‘ s
******* R
| \ Speed open/ -
| | closed loop
! \
| Scale to
I ——RPMor |
\ | Hz
! \
\
Local
‘ Torque
reference Local
B ref.
Scaleto | | »
Nm
Scale to
process 7
unit
Process
closed loop
PucyHok 3.9 Pexxum KoHurypmpoBaHus
PyuHon 3-13 Mecmo 3adaHus | AKTUBHOe
3afjaHue
Hand (PyuHoi1) CsasaHHoe PyuyH/ABTO | MecTHOe
Hand (PyuHoin)=Off CsasaHHoe PyuyH/ABTO | MecTHOe
(Bbikn.)
ABTo (ABTO) CsasaHHoe PyuH/ABTO |[ncTaHumoHHOE
Auto (ABT0)=>Off CsasaHHoe PyuH/ABTO |[ncTaHuMoHHOE
(Bbikn.)
Bce KHoMKwM MecTHOE MecTHOE
Bce kHoOMKwM [dncTaHunoHHoe [ncraHuynoHHoe

Tabnuua 3.5 YcioBuA gns akTMBUpPOBaHUA
MeCTHOro/ANCTAaHLMOHHOIO 3afaHuA
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3.3 ®opmupoBaHMe 3aaaHnA

MecTtHoe 3agaHue
MpeobpasoBaTesib YacTOTbl MEPEXOAUT B PEXMM PYUYHOrO ynpasfieHMA nocne HaxaTtna kHonku [Hand On] (PyyHon nyck). ina
HaCTPOMKM 3aaHNA NUCMOMb3YTCA KHONKWN [A/Y] n [</>].

JuncTtaHuMoHHOe 3afaHmne
Cuctema GopMMPOBaHNA 3afaHUNsA, OTBEYAIOWAsA 3a BblUMCNEHVe 3aaHuA, NoKasaHa Ha PucyHok 3.10.

[ 1 =
| | 3
<
I 3
= o
= ‘ No function _— s
‘ £
2% | Analog ref. —_—
| & 2
(=9
‘ Z | Pulseref.
&
| & | Local busref. —
| ‘ DigiPot _
[ eza
Preset relative ref. LN
\ | 7/
B . P 3-00 P1-00
_©O - Ref./feedback range Configuration mode
o (1) | |
|
| ‘ @ P 5-1x(19)/P 5-1x(20) : ‘
| ‘ (3) | | Speed
lo @ | (4) Freeze ref./Freeze output I : open/closed loop
2 = |
] | Scale to
‘ o g | (5) | “max ref./ | I —RPMor —
| \ P 5-1x(28)/P 5-1x(29) | +max ref. [ [ Hz
‘ _© Input command: | \100% | |
L - (7) Catch up/ slow down | | |
L U | /T00% | |
| ! 100% | | Torque P 16-01
Y, ‘ E Remote
P304 Relative Catch up/ | Scale to ref.
©) N | XXy —slow  —— ~INm
D /100 down .
| max ref.
- — | %
\ No function _— M pa12
| D1 Catchupvglﬁjvgdown Process
‘ | Analog ref. _— 7 IErSe-sL);(J]?) A7
| g External '0' min ref. L Scale to -
w5 Pulse ref. E— 1000 P'(?tCESS
| ™ 5 +100% uni
| a 8 Local bus ref. - geeze ref.
[
o« ‘ DigiPot _ increase/
| decrease
. ref.
|
P 5-1x(21)/P 5-1x(22)
— — Speed up/ speed down
| | No function R
\ Analog ref. E— P16-02
Pl d 200% Ref. in %
‘ o 5 Pulse ref. — 3
N" 5 ‘ /. 104\
| o - | Local bus ref. —_— £200%
[
‘ « | Digiot 3
.
- 1
| | No function R
‘ o Analog ref. —_—
| ¢
~ 35 Pulse ref. I
B
&= ‘ Local bus ref. —
[}
‘ o= ‘ DigiPot -
.

PucyHok 3.10 inctaHynoHHoe 3apaHne
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[OuncTaHUMOHHOE 3alaHNe pacCUMTbIBAaeTCA OAVNH pa3 ans
Ka)KAoro MHTepBasna CKaHUPOBAHUA U U3HAYaJIbHO
COAEPXUT ABA BXOAALMX CUTHaNA 3afaHus.

. X (BHelwHee): cymma (cm. nap. 3-04 QyHkyus
3d0dHUS) [0 YETbIPEX BbIOPAHHbBIX BHELLHNX
33[laHuN, BKNOYas nodble KoMOrHauUn
bUKCMpPOBaHHBIX NPefyCTaHOBNEHHbIX 3afaHnin
(nap. 3-10 lpedycmaxoeneHHoe 3adaHue),
NnepeMeHHbIX aHaNoroBbIX 3afjaHNIN, NepeMeHHbIX
OVNCKPETHBIX MMMYMbCHBIX 3afaHWIA 1 Pa3fINyHbIX
3aflaHUN, NOCTynaLWmMX No NocsefoBaTe/ibHON
LIMHE, U3MEPEHHBIX B eIVHULAX yNpaBneHus
npeo6pa3soBatens yactotbl ([Mu], [06/MuH], [H-m] 1
T. 4.). KombrHaumsa onpepenseTca HaCcTPOVKon
napameTpoB 3-15 MicmoyHuk 3a0arus 1,

3-16 icmoyHuk 3a0aHus 2 v 3-17 lcmoYHuk
3a0aHus 3.

. Y (oTHOCUTENnbHOE): Cymma OAHOro
buKcMpoBaHHOro NpeaycTaHOBNEHHOrO 3aJaHus
(nap. 3-14 lpedycmarosn.omHocumesbHoe
3a0aHue) N OQHOro NePeMEHHOro aHanoroBoro
3afaHua (nap. 3-18 lcmoyHUK omH.
macwmabuposaHus 3a0daHus) B [%].

[lBa TMnNa 3ajaHnA Ha BxoAe CyMMMUPYIOTCA MO credytoLleit
dopmyne: AuctaHumoHHoe 3apaHne =X+X*Y/100%. Ecnu
OTHOCWTENbHOEe 3aflaHne He UCMOoNb3yeTcs, Heo6XoaMMOo
yCTaHOBUTb ANA napametpa 3-18 IcmoyHUK omH.
macwmabuposaHus 3a0aHuA 3HayeHne He ucnonesyemcs, a
AnAa napametpa 3-14 [pedycmarosn.omHocumernsHoe
3a0aHue — 3HaueHue 0%. OyHKUUN ysenuydeHue/
yMeHbweHue 3a0aHus 1 GyHKUMA gukcayua 3a0aHus MoryT
OblTb AKTUBMPOBAHbI C LMPPOBbIX BXOAOB
npeobpasoBartensa YyactoTbl. OnucaHme GyHKUNIA 1
napameTpoB MOXHO HaWTu B PykoBoactee no
NporpaMmm1poBaHMIo.

MacwTabupoBaHne aHanoroBbIX 3agaHUn ONUCbIBAETCS
rpyrnnamu napametpos 6-1* AHanozoseili 8x00 1 n 6-2*
AHasnoz08bili 8x00 2, a MaclTabypoBaHMe VMMYNbCHbIX
3alaHni Ha UMPOBbIX BXOJAX — FPynnoi napameTpoB
5-5* imnynecHell 8xo0 2.

MNpepenbl 1 Anana3oHbl 3aAaHUN YCTaHaBAMBAKOTCA B
rpynne napameTtpos 3-0* [Ipedesnsl 3a0aHus.

3.3.1 lpepgennbl 3agaHnA

CoyeTaHue napametpoB 3-00 [JuanazoH 3adaHus, 3-02 MuH.
3adaHue n 3-03 MakcumanbeHoe 3adaHue onpeaenset
[vanasoH AnA CyMMbl BCeX 3afaHunii. OTa cymma 3afaHumn
npy Heob6XoAMMOCTU GUKCUPYETCA. 3aBUCMMOCTD MEXAY
pe3ynbTupyoWwmm 3agaHuem (nocne ¢ukcaymm) n Cymmon
BCEX 3aflaHnli NoKasaHa Ha PucyHok 3.11 n PucyHok 3.12.

P 3-00 Reference Range= [0] Min-Max o
Q:
0
Resulting reference <
<]
m
P 3-03
Forward
P 3-02
Sum of all
-P3-02 references
Reverse
-P3-03
PucyHok 3.11 3aBUCMMOCTb MeXAy pe3ynbTupylowmm
3alaHMeM 1 CyMMOI BCexX 3afaHui
o
P 3-00 Reference Range =[1]-Max-Max s
*
Resulting reference &
2
P3-03
Sum of all
references
-P3-03

PucyHok 3.12 PesynbTupyioulee 3agaHune
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Ona napametpa 3-02 MuH. 3a0aHue Henb3s YCTaHOBUTb
BeNMUMHY MeHblue 0, ecnn ana napametpa 7-00 Pexum
KOHu2ypuposaHus He yCTaHOBNIEHO 3HaueHue [3] lpoyecc.
B 3TOoM cnyyae 3aBUCMMOCTb MeXZy pe3yNbTUpYyIoLWmnm
3agaHvem (nocne ¢uKcaumm) n CyMMOoN BCeX 3afaHuin
MUMeeT Buf, NOKasaHHbIA Ha PucyHok 3.13.

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

Resulting reference

130BA186.11

P 3-03

Sum of all

P3-02 references

PucyHok 3.13 Cymma Bcex 3apaHui

3.3.2 MacwTabupoBaHune nNpeaBapuTesibHoO
YCTaHOBJIEHHbIX 3aaHU 1 3aJaHuI
ANA WWHbI

MNpepycraHoBneHHble 3apaHNA

MpenycTaHoBNEHHblE 3afaHMA MaclTabupyoTca no

cnepylowmm npasunam.

. Korga napametp 3-00 Juana3oH 3a0aHus nmeet

3HaveHune [0] MuH.—-Makc.: 0 % — 3apaHne paBHO
0 [ea. u3m.], roe MoXeT Mcnonb3oBaTbea noban
efvHuLa n3mepeHna (06/mMmuH, m/c, 6ap 1 T. n.).
100% — 3apaHne paBHO MaKCMManbHOMN
abcontoTHoN BennunHe (3-03 MakcumarnsHoe
3a0aHue), MMHMMasIbHOWM abCoNOTHOWN BeNMUYNHE
(3-02 MuH. 3a0aHue).

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

3ajaHuA no wuHe
3apaHve No WriHe maclTabmpyeTtca no cieayowmm
npasunam:

. Korga napametp 3-00 Juana3oH 3adaHus nmeet
3HaueHue [0] MuH.—-Makc., 4To6bl NONYUnTHL
MaKCMMasibHOe paspelleHune no 3afjaHuio anA
LUWHBI, NCNONb3YeTCA Cneayiollee
MacwTabmpoBaHue Ha WwuHe: 0 % - 3ajaHue
paBHO MuH., a 100 % - 3agaHue paBHO Makc.

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

3.3.3 MacwTabupoBaHue 3aaaHui n
curHanos OC Ha aHanorosom u
MUMMNYNbCHOM BXOJax

3apaHua 1 curHansl 06paTHON CBA3M MacwTabmpyioTca ¢
aHanoroBbiX 1 LMppPOBbIX BXOLOB OAUHAKOBO.
EQVHCTBEHHBIM pa3nuumem ABNSETCA TO, YTO 3afaHusA Bbllle
WM HUXKe 3aaHHbIX MUHMMAJIbHBIX Y1 MAaKCUMabHbIX
«KOHEYHbIX ToueK» (P1 1 P2 Ha PucyHok 3.14) ukcupytotcs,
a curHan obpaTHOW CBA3M BbILIE WIIM HUXKE STUX TOUEK He
dukcnpyetca.

Resource output 2
(RPM) é
<
==}
o
)
Hicr;h reference/feedback 1500 —— P2
value
Resource
Terminal X low 0 input
| | | |
I I I I
-10 -6 8 10 (V)
Terminal X
high
P1
-600 —- Low reference/feedback value
-1500 —

PucyHok 3.14 MacwrtabupoBaHue 3afaHunil Ha aHaNoroBOM U

umMnynbCHOM BXoaax

o
Resource output ~N
(RPM) 2
<
s 3
Ve 2
Hi?h reference/feedback 1500 —— P2
value
Terminal X low Resource
input
| | 0 | |
] ] ] ]
-10 -6 8 10 (V)
Terminal X
high
P1
X -600 — Low reference/feedback value
Ve
Ve
7 -1500

PucyHok 3.15 MacwrtabupoBaHue curHanoB o6paTHON CBA3U
Ha aHanoroBomM 1 UMMNYSIbCHOM BXOAax
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KoHeuHble Toukn P1 1 P2 onpepenatotca cnegyowmymy napameTpamu, B
aHanoroBbi AN MMNYNbCHbIN.

3aBUCUMOCTM OT TOFO, KaKom BXO[ MCNOonb3yeTca —

AHanorosbin 53
S201=BblKJ1

AHanorosbin 53
S201=BKJ

AHanorosbiln 54
S$202=BblKJ1

AHanorosbin 54
S$202=BKJ1

mn. Bxop 29

Mmn. Bxop 33

P1 = (MuHumanbHoe BXxofHOe 3HaueHWe, MMHUManbHoe 3HauyeHne 3afaHusA)

MwuHumanbHoe | 6-14 Knemma 53, 6-14 Knemma 53, 6-24 Knemma 54, 6-24 Knemma 54, |5-52 Knemma 29, [5-57 Knemma 33,
3HaveHue HM3Koe 3a4./0bp. | Hu3Koe 3ap./o6p. | HM3KOe 3af./0bp. |HM3Koe 3ah./0bp. |MuWH. 3apaHve/ MUH. 3apaHne/o6p.
3afjiaHuA CBA3b cBA3b CBA3b CBA3b o6p. cBA3b CBAA3b
MwuHumanbHoe | 6-10 Knemma 53, 6-12 Knemma 53, 6-20 Knemma 54, 6-22 Knemma 54, |5-50 Knemma 29, [5-55 Knemma 33,
BXOZHOE HU3Koe Manbin Tok [MA] HU3Koe Manbiin Tok [MA] MWH. YyactoTa [lu] |muH. yactoTa [Mu]
3HaueHne HanpsxeHue [B] HanpsaxxeHue [B]

P2 = (MakcumanbHoe BXOAHOE 3HaueHune, MaKcMmasnbHoe

3HayeHune 3apaHusA)

MakcumanbHoe |6-15 Knemma 53, 6-15 Knemma 53, 6-25 Knemma 54, 6-25 Knemma 54, |[5-53 Knemma 29, |[5-58 Knemma 33,
3HayeHue BbICOKOe 3af./06p. |BblcOKOe 3aA./obp. |Bbicokoe 3an./o6p. |Bbicokoe 3af./o6p. [ Makc. 3apaHue/ MaKc. 3afjaHne/
3afaHuA cBA3b CBA3b CBA3b CBA3b 06p. cBA3b 06p. cBA3b
MakcumanbHoe |[6-11 Knemma 53, 6-13 Knemma 53, 6-21 Knemma 54, 6-23 Knemma 54, |5-51 Knemma 29, 5-56 Knemma 33,
BXOAHOE BbICOKOE 6onblion Tok [MA] | Bbicokoe 6onblon Tok [MA] [ Mmakc. vactora [lu] | makc. yactora [yl
3HayeHune HanpsxeHwue [B] HanpsaxxeHue [B]

Ta6nuua 3.6 Mapametpbl P1 n P2

3.3.4 30Ha He4vyBCTBUTENbHOCTU OKONO HYNA

B HekoTOpbIX cnyyasx 3agaHve (a n3pedka v curHan obpaTHON CBA3M) AOMKHO MMETb 30HY HEUYYBCTBUTENbHOCTM OKONO
HyneBol TOYKM. Takaa 30Ha MCMONb3yeTca AN1A obecneyeHnsa OCTaHOBa MalUMHbI, KOrfa 3HaueHve 3afjaHnA HaXxo[UTCA «OKOMOo

Hyns».

YTo6bl BBECTU B aencTBue 30HY HeYyBCTBUTEJIbHOCTU N YCTAHOBUTDb €e pa3mep, HeOGXOAVIMO npumeHNTb ciepywoujne

HaCTPOWKM:

° 3HauyeHne NMbo MUHMManbHoOro (cm. Tabuya 3.6), NM60 MaKCUMaNbHOrO 3afaHKA JOMKHO OblTb PABHO HYJHO.
WHbimn cnosamu; P1 unu P2 gonxHbl HaxoanTbca Ha ocn X Ha PucyHok 3.16.

. I'Ip|/| 3Tom 06e TouKM, onpeaenawLmne Kpneyro MaCLUTa6IApOBaHI/1$|, [ONMXKHbI HaXoANTbCA B OAHOM KBafpaHTe.

Pa3mep 30HbI HEUYBCTBUTENbHOCTY onpeaenseTca nnbo Toukon P1, nnbo Toukon P2, Kak nokasaHo Ha PucyHok 3.16.

Quadrant 2

Hi?h reference/feedback 1500 -
value

Resource output

(RPM)

Quadrant 1

Resource

I;glvl\jereference/feedback ol p1 input

| | | | |

I I I I I

10 -6 -1 1 6 10 M)
Terminal X Terminal X
ow ig

/
Quadrant 3 Quadrant 4

PucyHoK 3.16 30Ha HeYyBCTBUTENbHOCTMN

2 Quadrant 2 Resource output Quadrant 1 .9
R (RPM) 8
< \ <
(24} 2]
2 N 1500 2
\
_| Low reference/feedback
value
High reference/feedback Resource
value P2 o input
| | | | |
T T T T T
-0 -1 1 10 V)
Terminal X Terminal X
low high
N\
-1500 — \
\
Quadrant 3 Quadrant 4

PucyHok 3.17 O6paTHas 30Ha HeYyBCTBUTENIbHOCTU
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Takum obpa3om, KoHeuHas Touka 3agaHua P1 = (0 B, 0 06/MrH) He NPMBOANT K MOSBMEHNIO 30Hbl HEYYBCTBUTENbHOCTH, HO
KOHeuHas Touka 3agaHus P1 = (1 B, 0 06/MvH), Bbi3bIBaeT B 3TOM CJlyyae MosBfIEHME 30HbI HEUYBCTBUTENIbHOCTU OT -1 1o +1
B npu ycnoBuu, uto KOHeuHaa Touka P2 HaxoguTca B KBagpaHTe 1 nnu 4.

Cnyuaii 1. 3TOT clyyall NoKasblBaeT, Kak PUKCUPYeTCA BXOA 3aflaHUA C MpefenaMm, nexalyumy BHyTpyU uHTepsana ot MuH.
no Makc.

130BATS7.41 Farametri generall de Parametri generall al
referinta: . ) motarului:
A - Limitat la: -200%- +200% " . . .
Domeniu de ref.: Min  Max Directie de rot. motor: Amhbele directii

(-10040 RPM- +100DQ RPM)

Referintd minima: @ RPM (Q,0%)
Referintd maximi: 500 RPM {10Q,0%)

Limila inlerioard a vikezei de rolakic o molorului: 0 RPM

Lirmita superioard a vitezei de rotatie a rmotorului: 200 RPM

Intrare analog. 53 —
Ref. scizuts U RPM D Referinta ext. N Algorltm de Limitat la:
—— Y Gami: I rint3
FTaef. |nal1‘:Ja sgol\F/\PM odc:O/d(o ) eferinta B%- +LODY%
T ong. redus? , 0% e
Refa Il'll_;a ext. Tens. ridicatd 10V 100,0% (500 RPM) {0 RPM- +500 RPM)
Absolut
0O RPM 1V = A
Sursa ext. 1 e
500 RFM 10V Referints »
Gama: o
0,0% {0 RPM} Referinta este scalata in Gama:
0% este SC
100,0% {500 RPM) concardantd U'U%n(u RPM)
cu relerinla min max, 100,0% (500 RPM)
dind o vitezE
Randid moart3
RI'M
500 Y
Scald la
vitezd
v
1 10
A
Punct set.
viteza
Gami:
Intrare digitald 19 -500 RPM
Intrarc digitala Suiieul  F3rd revers, +500 REM
fhalt Reversare
Limiteazd punctul de set. viterd
in funck. de vileza min max. ! !
PID Motor‘
\ Gama:
Control "
molor =] 200 RPM = Motar
+200 RPM

PucyHok 3.18 lMonoxutenbHoe 3afjaHne C 30HON HeuyBCTBUTENbHOCTY, LdpPOBOI BXOA ANA 3anycKa pesepca.
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Cnyyvan 2. 3TOT Clyyail NOKa3blBaeT, Kak BXOA 3alaHUA C NpefenamMmu, HaxodAawmmmca BHe npeaenos oT -Makc. go +Makc.,,
buKCMpyeT Ha BXOoAax HUKHUIM U BEPXHWIA Npeaenbl nepes npubaBneHreM K BHELWHEMY 3aflaHuI0, @ TaKkkKe Kak BHellHee
3afjaHne GUKCMpyeTca anropuTMOM 3afiaHuA K Amana3oHy oT -Makc. o +Makc.

Paramctrii gcnerali ai
motorului:

Dircclic doe rol. rmmoler:Ambele dircclii
Limita Inferloard a vitezel do rotatie
a muolarului: O RPM

Limila suporiovard a vilezei doe

rotatie a metaruloi: 200 REFM

130BAI88.12 Parametri generali de
referinta:

Lomeniu de ref.: - Max - Max
Relerinkd minimid: Fird imporlantd
Relerinld maxirnd: 500 RFM {(100,0%}

imitat la: -200%- +200%
(-1000 RPM- +1000 RFM)

Intrare analog. 53 —
Ref. scizutd O RPM _.@_.REfennta ext. L AIgor:|tr\r:| de Limitat la:
Rel. inalld 500 RFM Garna: referinta “100%- +100%
P Tens. redusd 1V 0,0% (0 RPM) -5Q0 RPM- +500 RPM
Referinta ext. lens. ndicats 10V 150,0% (750 RPM)
Absulul
O RPM 1V = 4
Sursa ext. 1 —
750 RPM 10V Referints "4
Gama: N
Q,0% {0 RFM) Relerint esle sculald in Gama:
’ a =
150,0% {750 RPM) cencordants D'n“/"u(n RPM)
cu relerinka roax, dand 100,04 (500 RPM)
o VItezd, !
7504e 4

N

v
4
Punct set.
viteza
Gama: -0l
Intrarc digitala 19 50D RRM
Intrare digitEﬂé ] Scdzut  Fard ravers. +500 RFM

Inall Revarsare

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

FID Motor"

Gama:

Cantral

maotor =] -200 RPM b Motor
+2U00 RFM

PucyHok 3.19 MonoxutenbHoe 3afiaHne C 30HOI HeUYYBCTBUTENbHOCTY, LdpPOBOI BXoA ANA 3anycka pesepca. MpaBuna ¢ukcauum
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Cnyvan 3.
1300A109.12 Parametri generali de Parametrii generali ai
referinta: motorului:
Domeniu de ref.: -Max - +Max Directie de rot. mator:Ambele directii
Referintad minima: Fard importantd R Limita inferinard a vitezei de
Referintd maxima: LODU RPM (100, M%) rotatie a morarului: 1 RPM

|l imita superinard a vitezei de
rotatie & motoruluiz 1500 RFM

Intrarc analog. 53 —
Rel. sciizuliy 0 RPM Na Referinta ext. N A|gOrltI"I:l de
Ref. inalld +500 RPM Y | Gama: referintd
Referinta ext. Tens. redusd 1V -100,0% {-1000 RPM)
Tens. ridicatd 10V +100,0% (+1000 RPFM)
Absolul '

A 4
Referinta

-500 RPM -10V
+500 RPM 10V

Sursa ext. 1

Limitat la:
-200% - +200%

Cama:
-50,0% (-500 RPM}

Gama:

-2000 RPM- 100,0% { 1000 RFM)
+50,0% (+500 RPM ( -
¢ } +2000 RPM) +100,0% (+1000 RPM)
Limitat la:
-100%- | 100% Scali la
{ 1300 RFM
+1000 REM) RPM
Tntrare analaog. 54
Ref. scazutad -500 RFM
Ref. inaltd + 500 RPM ¥
Roferints Tons, redusa -10v \
cfcerinta cxt. Tens. ridicatd 110V Befﬂrinta estﬂuscalafa Punct set.
Ahsolut in cupcurdunLu [57) viteza
500 REM -10V raferinta max!!! Gama:
- - e J .
| 500 RPM 10V Sursa ext. 2 -1000 RFM
Gamé: +1000 RPM
-50,0% (-500 RPM}
+50,0% (+500 RPM) limitear& punctul de set.
vitezd Tn funct. de viteza

min max. !

Fara bandd
moarta

PID MOtOr"

Control

muotor » Motor

PVICyHOK 3.20 3apgaHue B gunanasoHe OT OTPULLATENIbHOFO [0 MONOXUTENbHOro 3Ha4YeHMA C 30HOWN HeYyBCTBUTENIbHOCTU, 3HAK
onpepensAeT HanpasneHue, ot -Makc. o +Makc.
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3.4 TMANA-peryn.
3.4.1 TINA-perynaTtop ckop.

1-00 Pexxum 1-01 MpuHunn ynpasneHna asuratenem

KOHuUrypnposaHusa U/f vvcplus Flux 6e3 gaTumka Flux ¢ OC ot gBurar.
[0] CkopocTb 6e3 OC He penictByet He penicteyet AKTVBHblE OrcyTcTByeT

[1] Ckopoctb ¢ OC OtcyTtcTByeT AKTUBHblE OtcyTtcTByeT AKTVBHblE

[2] KpyTawmin momeHT OtcyTtcTByeT OtcyTtcTByeT OtcyTtcTByeT He pewncreyet

[3] Mpouecc He peiictByet AKTUBHbIE AKTUBHbIE

Ta6bnuua 3.7 KoHdurypauuu perynmpoBaHusA npu AeNCTBYIOWEM PErynaTope CKOpoCTu

«Omcymcmayem» 03Havaem, 4mo 3mom KOHKpemHbili pexum He npedycmompet. «He delicmayem» 03Ha4dem, 4mo 3mom KOHKpemHeili
pexum npedycMompeH, HO 8 HeM pezyniamop ckopocmu He delicmayem.

YBENOMJIEHU

I'II/ID,-perynﬂTop CKOpOCTN pa60TaeT npn 3Ha4YeHNAX nNapameTpoB, YCTAHOBJIEHHbIX MO yMO/4YaHWIO, TéM He MeHee,
HaCTOATE/IbHO peKkoMmeHAyeTCcA ONTMN3NPOBATb XapaKTepUCTUKN ynpasneHna aBurartenem. Peanusayua nonHoro
noTeHymana BO3MOXKHOCTEN 0o6oux cnoco6oB ynpaBneHnAa aBuratenem 3aBUCUT OT I'IpaBI/lanOI?I HaCTpOﬁKM.

3.4.2 lMapameTtpsbl MNN-perynartopa cKoOpocTu

3apaHne OnucaHue GpyHKUMN

7-00 Uct.curn.OC NNJ-per.ckop. BbibepuTe, c Kakoro Bxoga gomkeH nonyyatb MUM-perynatop cKopocTu CBOW CuUrHan
obpaTHoW cBA3WN.

30-83 Ycun-e npnpu. 3B.MMNA-per. ck-ctn Yem Bblle 3TO 3HayeHVe, Tem bbicTpee NPOUCXOAUT perynmpoBaHue. OfHaKo CIMLLKOM
60nbLUOe 3HauyeHVe CnocoBHO NPMBECTU K aBTOKONeH6aHMAM.

7-03 MocTosHH.uHTerp-a MUA-perynat.ckop. | MWckniouaeT cTaTmyeckyto owmnbKy CKOpocTu. Yem HuKe 3HaueHue, TeM ObicTpee peaKkuus.

OfHaKo CIMLIKOM Manoe 3HayeHue CnocobHo npmeecTtn K aBTOKONIE6aAHMAM.

7-04 MocTosaHH.And-a MUA-perynat. ckop. | ObecneumBaeT KO3PGULMEHT YCUNEHNS, MPOMOPLMOHANbHDIA CKOPOCTWN U3MEHEHWA CUrHana
obpaTHoiA cBA3W. YcTaHOBKa 3TOro mapameTpa Ha Hynb OTKouaeT anddepeHumpyoLiee
3BEHO.

7-05 Mp.ycun.B uenu andpd-a NA-per.ckop B cnyuae GbICTPbIX M3MEHEHWI 3aAaHNA WU CUTHanNa obpaTHOW CBA3W B faHHOM
NPVYIMEHEHUN, YTO MPUBOAUT K PE3KOMY M3MEHEHWIO pacCcornacoBaHus, fecTBue
anddepeHLMpyIoOLLEro 3BeHa MOXET CTaTb Npeobnafalolwmm. 3To 0OBACHAETCA TeM, UTO
anddepeHLMpyloLee 3BEHO pearnpyeT Ha U3MEHEHUA paccornacoBaHusa. Yem bbicTpee
M3MEHAETCA paccornacoBaHvie, Tem 6onblue byaeT KO3GPULMEHT ycuneHus
anddepeHumpytoulero 3seHa. CnefjoBaTe/lbHO, MOXHO OFPaHNYUTL KOIPPULIMEHT yCuneHna
anddepeHumpyoLero 3seHa TakM 06pa3om, UTOObI NMONYUNTb BO3MOXKHOCTb YCTAaHOBKM
npriemnemon NOCTOAHHON BpeMeHn AuddepeHLMpoBaHUA ANA MeaneHHbIX U3MEHEeHUN 1
Hapnexallee ee 3HaueHve ANA ObICTPbIX U3MEHEHWIA.

7-06 Moct.Bp.punbT.HWK.YacT.MIN-per.ckop. | DunbTp HUKHUX YaCTOT NOAABNSET aBTOKONebaHNA cUrHana obpaTHOW CBA3U U ynyyluaet
XapaKTePUCTUKM B YCTaHOBUBLUEMCA pexume. OfHaKo CUWKoM 6onbluoe Bpems ¢unbTpa
yxyglaeT agnHamuyeckme csoictea MUI-perynatopa ckopocTtu.

MpakTnyeckme 3HauyeHns napametpa 7-06 Mocm.ap.punem.Hux.4acm.[I1]-pea.ckop., B3aTble
13 Yncna UMNynbCoB Ha 060poT oT aHKogepa (PPR):

PPR aHKopepa 7-06 Moct.Bp.dunbT.HMXK.HacT.MMA-per.ckop.
512 10 mc

1024 5 mc

2048 2 mc

4096 1 mc

Ta6bnuua 3.8 MapameTpbl Ansa KoH$urypuposaHusa NMUA-perynatopa ckopoctn

38 MG345250 — Bep. 29-11-2013



Danfits

O6wue cBegeHnsa o6 nspgenun PykoBoACTBO NO NpOeKTMPOBaHNIO VLT® AutomationDriveFC 300 90-1200 kBT

3.4.3 lNpumep NporpaMmmmpoBaHnA perynaTopa CKOpoCTu

B sTom cnyuae MUI-perynatop CKOpOCT! UCNONb3yeTca Ana nognaepKaHuA NOCTOAHHOW CKOPOCTW ABUraTens BHe
3aBMCUMOCTU OT M3MEHAIOLLENCA Harpy3Ky Ha ABuratenb. Tpebyemas CKOPOCTb ABUraTeNs YCTaHaB/IMBAETCA C MOMOLLbIO
NoTeHUMOMETPa, NOAKMIIOYEHHOTO K Knemme 53. [lnana3oH ckopoctu coctasnset 0-1500 06/MVH, YTO COOTBETCTBYET
HanpsxeHnto 0-10 B Ha noTeHumomeTpe. MycK 1 0CTaHOB OCYLLECTBAAIOTCA BblKNOYaTeNleM, NPUCOeANHEHHbIM K Knemme 18.
MO-perynatop cKOpoCTy KOHTPONMPYET TeKyllee Uncio 060poToB ABUraTeNs C NOMOLLbIO UHKPEMEHTHOIO SHKOZEPa,
paccunTaHHoro Ha 24 B (HTL), koTopblil BbipabaTbiBaeT CUrHan obpaTHon cBA3M. [JaTunk o6paTHOWN CBA3W NpPeAcTaBnseT
coboin 3HKogep (1024 nmnynbca Ha 060POT), NOAKMIOYEHHDBIN K Knemmam 32 u 33.

L1
L2

L3
N
PE

130BA174.10

g

|||
5454 12 o
91 92 93 95 |
37o~—]
L1 L2 L3 PE
18 o
50 o~
53 oo
L 55 o+
U V W PE
S
96 97 98 99
R U
M
M
3~

PucyHok 3.21 MoaknioyeHna perynatopa cCKOpocTn

3.4.4 Mopagok nporpammnpoBaHua MNUO-perynatopa ckopoctu

OnucaHHOe HKe NPOrpPaMMIPOBaHIE [JOMKHO BbINOMHATLCA B yKa3aHHOM nopaake (CM. onvcaHue HacTpoek B VLT®
AutomationDrive Pykogoocmee no npozpammuposaHuio). B Tabnuya 3.9 npepnonaraeTcs, Uto BCe OCTallbHble NapameTpbl 1
BbIK/IOYaTEN OCTAlOTCA B MOJIOKEHUN, 3aAaHHOM MO YMOJTYaHMIO.

OyHKunA |I'Iapame'rp Ne HacTtpoiika

1) Yto6bl y6eauTbca, YTo ABUraTenb paboTtaeTr Hagnexawmm obpa3om, BbINONHUTE cnegyloLlee.

3apariTe mapaMeTpbl ABUraTeNs B COOTBETCTBUM C 1-2* [laHHble pBuratens Kak yka3aHO Ha nacrnopTHoOI Tabnuuke aBuratens
OaHHBbIMU NAacnopTHON Tabnnuku.

BbinonHnTe aBTOMaTNYeECKylO apganTauuio asuraTens 1-29 ABTO aganTtauusa [1]1 Bkntou. nonHon AALL

(AAL). pevratensa (AAI)

2) MNpoBepbTe NpaBUNbHOCTL PaboTbl ABUraTeNs U yCTaHOBKM 3HKoAepa. BoinonHute cnepyiowme onepauunn:

Haxmute kHonky Hand On (PyuHon nyck). MposepbTe, YCTaHOBUTE NONOXUTENbHOE 3aJaHue.

paboTaeT nu gBUraTesnb, U 3aMeTbTe, B KaKOM
Hanpas/ieHVN OH BPALLAETCA (fanee 3TO HanpasneHue
GyLeT CUNTaTbCA «MONOXKUTENBHBIMY).

MepeiignTe K 16-20 Yeon 0sueamens. MegneHHoO 16-20 Yron gBuratensa OtcyTcTBYET (MapaMeTp TOMbKO ANA YTeHuA).
npoBopaunBaliTe ABuraTenb B NONOKNTENbHOM MpumeuaHne: Bo3pacTas, 3HaueHMe napameTpa
HanpasneHuwn. MpoBopaunBaTb ABUraTenb cnepyert [OXOANT Ao 65535 1 CHOBa HauMHaeTca C HynA.

HaCTONIbKO MefifIeHHO (BCero NnLb HeCKONbKO 060poTOB
B MVHYTY), UTOObl MOXXHO 6bINIO OMpPefenuTb,

yBenn4nBaeTca Uan ymeHbllaeTca 3HayeHne napameTpa

16-20 Yzon dsueamens.
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QOyHKuNnA

Mapametp N°

Hactpoiika

Ecnn 16-20 Yeon 0sueamens ymeHblUAETCA, N3MEHUTE
HanpaBsfieHne 3HKoAepa B nap. 5-71 Knemmeor 32/33,

HanpassieHue 3HKoOepa.

5-71 Knemmbl 32/33,
HanpaBfieHne 3HKoaepa

[1] MpoTnB yacoBow cTpenku (ecnu nap.
16-20 Yzon 0sueamesisi yMeHbLUAETCA).

3) Y6egurecb, 4To Npegesibl NPUBOAA YCTaHOBMEHbI Ha

6e3onacHble 3HaYeHus.

YcTaHoBUTE JOMyCTVMble Npefenbl AnA 3aaHuni.

3-02 MuH. 3agaHue
3-03 MakcumarnbHoe
3afaHve

0 06/MVH (MO ymonuyaHuio)
1500 06/MWH (MO yMOnuaHwuto)

MpoBepbTe, HAXOAATCA N YCTAaHOBKN U3MEHEHUA
CKOPOCTU B Npefenax BO3MOXHOCTel npusoga u
[ONYCTMbIX PAabOUMX XapaKTepucTK AaHHOTO

npUMeHeHnA.

3-41 Bpems pasroHa 1
3-42 Bpemsa 3amepgnexuna 1

YCTaHOBKa MO YMOJIYaHuIo
YCTaHOBKa MO YMOJIYaHuIo

YcTaHOBUTE AONYCTMbIE Mpefesibl AnA CKOPOCTH 1

4acCTOoTbl ABUratena.

4-11 HuxH.npepen
cKop.aBuratens[o6/mmH]
4-13 BepxH.npegen
ckop.gBuratens [06/MuH]
4-19 Makc. BblxogHas
yacToTa

0 06/MVH (MO ymonuyaHwuio)
1500 06/MWH (MO yMOnuaHwuto)
60 'y (no ymonuaHuio 132 lu)

4) BbinonHnTe KOHGUrypnpoBaHme perynatopa ckopocTu 1 BbibepuTe NPUHLMN YyNpaBieHnA ABuraTenem.

AKTMBALMA Perynsatopa CKOpoCTU.

1-00 Pexunm
KOHOUrypupoBaHus

[1] CkopocTtb ¢ OC

Bbl6op MpuHUMNa ynpasneHna ABuraTenem.

1-01 MpuHuMN ynpaeneHuna
LBuratTenem

[3] Flux ¢ OC ot gswurar.

5) BoinonHuTe KOHGUryprpoBaHue 1 mMacwitabupoBaHue

3aflaHnA AnA perynaTopa CKopocTu.

Bb|6epwre aHanoroBbI BXoA 53 B KayecTBe MCTOUYHUKA
3afaHuA.

3-15 UcTouHnk 3agaHma 1

He Tpebyetca (no ymonuaHuio).

Macwtabupyiite aHanorosblin Bxog 53 Ha AnanasoH oT
0 06/muH (0 B) go 1500 o06/muH (10 B).

6-1* AHanorosbil Bxog 1

He Tpebyetca (no ymonuaHumio).

perynmpoBaHusi CKOPOCTH.

6) BoinonHute KoHUrypupoBaHue curHana sHkogepa HTL 24 B B KauecTBe o6paTHO

1 CBA3W ANA ynpaBneHus ABuUraTtenem u

YcTaHOBUTE B KayecTBe BXOAOB 3HKoAepa LUudposble
Bxoabl 32 n 33.

5-14 Knemma 32, undposoin
BXOA
5-15 Knemma 33, yudposoin
BXOA

[0] He ncnonb3yetca (o ymonuaHumio).

B KauyecTBe MCTOYHMKa curHana obpaTHOW CBA3N
nuratena sbibepute knemmy 32/33.

1-02 Flux- ncrounmk OC
naBuratens

He Tpebyetca (no ymonuaHumio).

B KauecTBe MCTOYHMKa curHana obpatHon ceasu MUA-
perynaTopa ckopocTtu Bbibepute Knemmy 32/33.

7-00 Uct.curn.OC MNMNA-
per.ckop.

He Tpebyetca (no ymonuaHuio).

7) Hactporite napametpbl NMAA-perynatopa ckopocTu.

Bocnonb3yiiTech ykasaHMAMK MO HacTporike (npu

7-0* NMN[-perynar. ckop.

Cm. enasa 3.4.5 Hacmpotika lM[-peaynamopa

HeobXOAVMOCTY) AN NMPOV3BEANTE HACTPOIKY BPYUHYIO. cKkopocmu
8) MNporpaMmmupoBaHune 3aBepLUeHo.
CoxpaHuTe 3HaYeHUA napameTpos B namaAtb LCP. 0-50 Konuposaxue c LCP [1] Bce B LCP

Ta6nuua 3.9 Mopagok nporpammupoBaHus
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3.4.5 Hactponka lNMN-perynatopa ckopocTu

an/IBEHEHHbIe HXKe yKa3aHuA no HaCTpOVIKe OTHOCATCA K NCNOJZIb30OBaHMNIO OQHOIo 13 NPUHUMNOB ynpaBneHnA Asuratenem c
MOMOLLbI0 MAarHUTHOrO NMOTOKa B NPMMeHEeHUAX, rae Harpyska B OCHOBHOM MHEPLUMOHHa (TpeHme Marno).

3HaueHwue 30-83 Ycun-e npnpy. 38.[IM[]-pez. ck-cmu 3aBUCMT OT CyMMapHOro MOMEHTa MHepLUN ABUraTensa u HarpysKu.
Bbi6paHHaa nonoca YacToT BbluMCiAeTCcA No ceayoulein dopmyne:

CyMMapHbIi MOMEHT UHEPLIUN [kgmzl x nap.. 1-25
fap.. 1-20 x 9550

YBENOMJIEHU

MapameTp 7-20 MowjHocme 08uzamens [kBm] 3apaeT MowHOCTb ABUratens B KBT. Hanpumep, B popmyny mMoxxHO
noactaButb 4 KBt BMmecTo 4000 BrT.

X onoca yacrort [paa | c]

Ha npakTuke 3HaueHne nonocbl YacToT coctaenAeT 20 paa/c. MposepbTe pesynbTaT BbluncneHua 30-83 Ycusn-e npnpy. 38.1M[-
pee. ck-cmu no cnepytowien popmyne. Ecim ncnonbyetca obpaTHas CBA3b C BbICOKUM paspelueHvem, Hanpumep yepes
CYHYCHO-KOCUHYCHbI npeobpa3oBaTenb, 3TOro He TpebyeTcs.

0.01 x 4 x IHkogep Paspewaras cnocobHocts x flap.. 7—06
2 xT

flap.. 7—02MAKC. =

X Makc. nynscaumns KpyTawero MoMeHTa (%)

Moaxoaswmm HavasbHbIM 3HaueHnem ana napametpa 7-06 locm.ep.¢punem.Hux.yacm.[M[-pea.ckop. anaeTtca 5 mc. MeHbLiee
paspeLueHne SHKoAepa Bbi3blBaeT 6omnee NHTeHCUBHY dunbTpaumto. O6bIUHO NpYemMnemMol BENMUYNHON MaKCMaibHOM
nynbcaunm KpyTALWero MoMeHTa cumtaetca 3 %. [1nAa MHKpeMeHTHbIX SHKOAEePOB pa3pelleHne onpegenseTcs nubo B
napametpe 5-70 Knemmeol 32/33, yucno umn. Ha o6. (HTL 24 B Ha cTaH@apTHOM npuBoge), Nnbo B napameTpe

17-11 Pa3peweHue (no3uyuu/o6) (TTJ1 5 B Ha gononHuTenbHoM ycTporictee MCB102).

O6bIYHO NPaKTUYECKM NPUrOAHbIM MaKCUManbHbI Npegen napameTtpa 30-83 Ycun-e npnpy. 38.[M/]-pez. ck-cmu onpepenseTca
paspeLueHeM dHKoZepa U NOCTOAHHOW BpeMeHU ¢unbTpa 06paTHOM CBA3W, OAHAKO B JaHHOM MPUMEHeHUW gpyrue
dakTopbl MOryT orpaHuunTb napametpa 30-83 Ycun-e npnpy. 38.[M[J-pe2. ck-cmu 6onee HU3KMM 3HaYEHUEM.

YT06bl CBECTU K MVHUMYMY MEepeperyimpoBaHmne, MOXHO YCTaHOBUTb ana 7-03 [locmosaHH.uHmezp-a [V-peaynam.ckop.
3HayeHne NpuUmepHo 2,5 ¢. 3TO BpemsA 3aBUCKT OT MPUMEHeHN .

Jo Tex nop, noka He ByAyT HaCTPOEHbl BCe OCTalNbHble NMapameTpsbl, napametp 7-04 MocmosaHH.0ugpg-a MV[-peaynam. ckop.
[OMKeH ObITb YCTaHOBMEH Ha «0». Ecin Heo6XoAMMO, 3aBepLUNTe HACTPOIKY, N3MEHAA 3TO 3HaUYeHMe ManbiMu
npvpaLieHnAMM.
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3.4.6 TMNA-peryn. npou,.

MO-perynatop npouecca MOXeT UCMOb30BaTbCA AN1A PEryNMpOBaHUA NapamMeTpoB MPUMEHEHNs, KOTOpble MOTyT
M3MEpPATHCA AAaTYMKOM (Hanprmep, JaTYMKOM [aBheHus, TeMnepaTypbl, Pacxofa) M KOPPEKTUPOBATHCA MOLAKIOUYEHHbBIM
ZBUraTesieM C NMOMOLLbIO HAacoca UM BEHTUNATOPA.

B Tabnuya 3.70 nokasaHbl KOHGUrypaLmn perynmpoBaHus, B KOTOPbIX BO3MOXHO perynupoBaHue npouecca. Ecnn
MCNOMb3yeTCA NPUHLMI BEKTOPHOMO PEryinpoBaHuA ABMUraTensa C NOMOLLbIO MarHUTHOMO MOTOKa, HEOOXOAMMO TaKxKe
npoun3sBecTn HacTpoiiky napameTpos MNO-perynatopa ckopoctn. O6nactu 4eNCTBUA pPeryaaTopa CKOPOCTU yKasaHbl B
2nasa 3.2.2 Cmpykmypa ynpasnerus & VVCPs YcosepuieHcmeaosaHHoe 8eKmopHoe ynpassneHue.

1-00 Pexunm KoHoUrypuposaHus 1-01 MpuHUMN ynpaBneHna geuratenem
u/f VV/(CPlus Flux 6e3 patumka Flux ¢ OC ot gBurar.
[3] Mpouecc OtcyTtcTBYyeT Mpouecc Mpouecc n ckopocTb Mpouecc n ckopocTb

Ta6bnnua 3.10 KoHpurypaLmm ynpaBneHmsa npoLeccom

YBE/IOMJIEHU.

NUA-perynatop npouecca MoXxeT paboTaTb NPy 3HaUEHUAX NapameTPOB, YCTAaHOBJIEHHbIX MO YMONYaHUIO; TEM HE MeHee,
HacToATeNIbHO PEKOMEHAYETCA NPOBeCTV ONTUMM3aLMI0O XapaKTepUCTUK ynpaBneHna cuctemoin. Peanusaumwa nonHoro
noteHuMana BO3MOXHoOCTel 0601X CNOoco6oB ynpaBneHUa gBuratenem 3aBUCUMT OT NpaBuNibHoON HacTpoiku M-
perynatopa ckopoctu. Hactpoiika MUA-perynatopa ckopoctu BbinonHAeTcAa Ao Hactponku MUA-perynatopa npouecca.

Process PID

130BA178.10

P7-38
Feed forward \100% ~

Ref. + /0% N
Handling [ 9 [unit] t[% " - 0%
- uni spee Scale to To motor
AP speed control

#100% N

| |
Feedback N ! T00% !
Handling | o4 [unit] | \109% ~ |
| |

P7-30 ~100% P4-10

normal/inverse Motor speed
direction

PucyHok 3.22 Cxema MUM-perynatopa npouecca
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3.4.7 TapameTtpsbl MNWNA-perynatopa npouecca

K perynupoBaHuio npouecca OTHOCATCA CrieAyloLye napameTpbi.

3apaHue

OnucaHne pyHKLUMMN

7-20 Uctounuk OC 1 ana ynp.
npoLeccom

Wcnonb3yetcsa ansa BbiGopa Bxofa, OT KOTOporo 6yAeT noctynatb curHan obpatHoi ceasw ana NAL-
perynaTopa npouecca.

7-22 Wctounnk OC 2 ana ynp.
npoueccom

[lononHuTenbHaa BO3MOXHOCTb: onpepenuTte, fomkeH nu MUA-perynatop npouecca nonyyatb
[OMOMHUTENbHBIA cCMrHan obpaTHol ¢BA3M (U oTKyAa). Ecnn BbiGpaH AOMONHUTENbHBIN UCTOYHUK OBPaTHOM
cBA3W, TO nepep ncnonb3osaHvem B MU[-perynatopa npouecca oba curHana obpatHoi cBAsn GyayT
CYyMMUPOBATbLCA.

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

Mpwu 3HaueHUn [0] HOPMAnbHBLIU pexuM ynpaeseHus pPeakuns perynatopa npoLecca COCTOUT B YBEANYEHUN
CKOPOCTU BpaLeHna ABUraTens, eciin nocTynawLmi curHan obpaTHoM CBA3M MeHblue 3apaHus. B Takon xe
cATyaumm, Ho npw [1] UHBEPCHOM pexume ynpdesieHus, peakumna perynatopa npouecca 3aknioyaeTca B
yMeHbLUeHUn yncna o6opoToB ABUraTens.

7-31 Antupackpytka Nna-
per. npou.

Bnaropapa fencTBmio GyHKUMM aHTUPACKPYTKW, MPK JOCTUXKEHUW Npeaena nbo no yactote, nnbo no
KpYTALLEMY MOMEHTY, YCTaHaBNMBAETCA Takol KOIGOULIMEHT YCUNEHNA VHTEMPUPYIOLLErO 3BEHA, KOTOPbIN
COOTBETCTBYET paKTUUeCcKol YacToTe. Tem cambiM NpefoTBpallaeTcs HTErpMpoBaHue paccoriacoBaHus,
KOTOpPOE He MOXET OblTb CKOMMEHCMPOBAHO NyTeM U3MEHEHUs CKOPOCTU. OTa GYHKLUA MOXET ObiTb
3anpelyeHa BbIbopom 3HaueHusa [0] Boikn.

7-32 Ckopoctb nycka MAUA-
per.np.

B HEKOTOPbIX MPYMEHEHNAX AOCTUKEHME Tpebyemoii CKOPOCTU/YCTaBKN MOXET NMPOVCXOAUTb Ha
NPOTAXEHUN NPOAOSIKUTENIBHOIO BPeMeHU. B Taknx NprMeHeHWsX LenecoobpasHo yCcTaHaBIuBaTb
bUKCMPOBaHHYIO CKOPOCTb ABUraTensa KOMaHAOW NpeobpasoBaTensa YacToTbl Nepes BKIIOYEHNEM
perynaTopa npouecca. 3TO OCyLIeCTBNAETCA YCTaHOBKOW 3HauyeHua ckopocTtu nycka MN-perynatopa
npouecca B napametpe 7-32 Ckopocme nycka [M[-pea.np..

7-33 MNpon.ko3dd.yc.NM-per.
npou.

Yem BbilLe 3TO 3HaUYeHue, TeM ObicTpee NPOUCXOAUT perynmpoBaHme. OfHaKo CMILKOM 60JbLIoe 3HaYeHre
CNoCco6GHO MPUBECTU K aBTOKONE6GAHUAM.

7-34 MMocT. Bpem.
nHterp.MMA-per. npou.

Wckniouaet CTaTUYECKYIO OLIJVI6Ky CKopocCTn. Yem HMXKe 3HaueHue, Tem 6bICTpee peakyna. OnHaKo JINWKOM
MaJioe 3HauyeHne crnocobHo npmBectn K aBTOKONE6GaHUAM.

7-35 lMNocTtoAHHanA
Bpem.andd.NMNA-per. npou.

Ob6ecneuriBaeT KO3GPULIMEHT yCUNEHUA, MPOMOPLIMOHANbHBIN CKOPOCTV M3MEHEHWA CUrHana obpaTHoM
cBA3U. YCTaHOBKa 3TOro mapameTpa Ha Hysb OTK/YaeT AnddepeHumpytolee 3BeHO.

7-36 MY uenu gudd.NnNa-
per.np.

Mpy BbICTPBIX N3MEHEHWAX 3afaHNA UK 06PATHO CBA3M B AAHHOW CUCTEME, MOXHO OTPaHNUNUTb
K03bPMLUMeHT ycuneHus anddepeHLMpYIOLLEro 3BEHa TaKMM 06pa3oMm, YTOObl MOyUMTb BO3MOXKHOCTb
YCTaHOBKYM NPUEMIEMO MOCTOSHHON BpemeHn AnddpepeHUMpoBaHna AA MeASIEHHbIX U3MEHEHNI OWNGKN.

7-38 Koadod.np.ca.NMA-per.np

B npumeHeHuAX, rae UMeeTcA 3HaunTeNbHaA U NPUGNN3NTENBHO NMHeNHaA Koppenaumna Mexay 3ajaHuem
npouecca N CKOpPOCTbio ABWraTess, HeOOXOAUMON ANA AOCTUXKEHUA TaKoro 3afjaHuns, BO3MOXHO
ncronb3oBaHme KospduumeHTa NpAMON CBA3N ANIA YNyULleHUA AUHAMUYECKUX xapaktepuctuk MALI-
perynatopa npotecca.

5-54 MNocT.BpemeHmn
umn.punbtpa N°29
(MMNYNbcH. Knemma 29),
5-59 MNoct.BpemeHn
uMnynbcH. dunbTpa Ne33
(MMNynbcH. kKnemma 33),
6-16 Knemma
53,MOCTOAHH.BpeMeHM
dunbTpa (aHanor. knemma
53), 6-26 Knemma 54, nocr.
BpemeHu dunbTpa (aHanor.
Knemma 54)

Ecnn B curHane obpaTHOW CBA3M MO TOKY/HANPAXEHWIO MPUCYTCTBYIOT KONebaHWsA, X MOXHO YMEHbLUNTb C
nomoLblo GUNbTPa HUKHUX YacToT. ITa MOCTOAHHAA BPEMEHV COOTBETCTBYET NpefAenbHON CKOPOCTH
nynbcayuid, NOABAALNXCA B CUrHane obpaTHON CBA3N.

Mpumep: Ecnn GUnbTP HUNKHUX YacTOT ycTaHoBeH Ha 0,1 ¢, NpeaenbHasa cKopocTb coctaBuT 10 paa/c
(BennumHa, obpatHas 0,1 ¢), uto cooTBeTcTBYyeT (10/2 X 1)) = 1,6 I'y. 3TO O3HauaeT, YTOo GUNLTP NoaaBnseT
BCE CMrHasbl TOKa/HanpsXKeHWs, KOTopble U3MEHATCA C YacToToln 6onee 1,6 KonebaHuil B CeKyHAy.
YnpaBneHvie BbIMOSHAECTCA TONIbKO CUTHANIOM 06paTHOMN CBA3W, KOTOPbIN U3MEHAETCA C YacToToM
(ckopocTbto) meHee 1,6 Tu.

OUNbTP HUXKHMX YacCTOT y/yyllaeT XapakTepUCTUKN YCTaHOBUBLLEIOCA PeXnMa, HO BbIGOP CULLIKOM
60/bLION NOCTOAHHOW BpemeHn GUnbTpa yxyhlaeT AuHammuyeckme csoictea MI-perynsatopa npouecca.

Ta6bnuua 3.11 NapameTpbl perynmpoBaHuA npolecca
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3.4.8 lNpumep MNUA-perynaTopa npouecca

130BA218.10
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PucyHok 3.23 Mpumep MNMUJ-perynupoBaHua npouecca B
cucTteme BEHTUNALUKN

B 3TOM npriMepe UCNonb30BaHNA CUCTEMbl BEHTURALMM
HeobXxoAMMO perynupoBaHue TemnepaTypbl oT -5 go 35 °C
nocpeacTtsomM noteHynometpa 0-10 B. YnpaBneHue
npoLeccoM UCNonb3yeTca ANA NOAAEPKaHUA TemnepaTypbl
Ha NOCTOAHHOM YpPOBHe.

Mpu nosbiweHnn Temnepatypbl NMUA-perynatop npouecca
yBeNIM4MBaeT CKOPOCTb BEHTUAALUMMW, NPY 3TOM MofdaeTcs
6onblue Bo3gyxa. Korga Temnepatypa CHUXaeTcs, CKOpOCTb
yMeHblUaeTcA. Micnonb3yemblil AaTumKk nmeeTt pabounii
AmanasoH Temnepatyp ot -10 go 40 °C, 4-20 mA. MuH./
MaKc. ckopocTb 300/1500 06/MUH.
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PucyHok 3.24 [1ByxnpoBOAHbIN AaTunkK

Hwxxe nepeumncnenbl warn Hactponku MUI-perynaropa
npouecca, n3obpakeHHOro Ha PucyHok 3.24.

1. lyck/ocTaHOB cMCTEMbI OCYyLLeCTBAARTCA C
MOMOLLbIO MepeKntoyaTens, NPUCOefUHEHHOrO K
Knemme 18.

2. 3apaHue TemnepaTypbl C MOMOLLbIO

noteHurometpa (ot -5 go 35 °C, 0-10 B nocT.
TOKa), NOAKIIOYEHHOrO K Knemme 53.

3. O6paTHas cBA3b MO TemrepaType yepes AaTunk
(oT -10 go 40 °C, 4-20 MA), NOAKIIOUYEHHbIN K
Knemme 54. MNepekniouatenb S202 yctaHOBNEH B
nonoxeHne ON (BKJ1.) (Bxog ToKa).
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3.4.9 lopapok nporpammuposanHua NUO-perynatopa npouecca

OyHKyNa N2 napametpa |HacTtpoiika

NHnunannsnpyinte npeobpasosaTtesib 4acToTbl. 14-22 [2] MHnymnanusauma: 3anycTuTe UMKN nopayun nutaHna —

HaxmuTe [Reset] (CO6poc)

1) YcTaHoBUTE napameTpbl ABuraTens:

3a,qa|7|Te napameTpbl ABUratensa B COOTBETCTBUN C 1-2* Kak YKa3aHO Ha I'IaCI'IOpTHOIZ Tabnuyke asurartena

AaHHbIMUN I'IaCI'IOpTHOI;I TabnnuKm.

BbinonHMTe nonHyto aBTOMaTUYeCKytlo aganTtauuio 1-29 [1] Bkmiou. nonHon AA[
psuratena (AAL).

2) Y6epuTtecb, YUTO ABUraTesib BpalaeTcs B NPaBWIbHOM HamnpaBieHuun.
Ecnn gBrratenb nogknoyeH K npeobpasoBaTesnio YacToTbl C NpaAMoN odepeaHocTbio ¢as (U-U, V-V, W-W, To Ban geuratens o6bl4HO
BpaLlaeTca Mo YacOBOW CTpenke (ecnm CMOTPeTb CO CTOPOHbI KOHLA Bana).

Haxmute kHonky Hand On (PyuHoi nyck) Ha naHenu LCP. MpoBepbTe HanpasneHve BpalleHWs Bana npv nojaye pyyHoro 3afaHus.

Ecnn Ban gBuratens BpallaeTca B HanpaBneHuu, 4-10 BblbepuTte nNpaBunbHOE HanpaBneHWe Bana ABuratens

NMPOTMBOMOIOXKHOM TpebyeMoMy HampaBheHuio:

1. Vi3ameHuTe HanpaBneHve ABuraTensa B napamerpe
4-10 HanpaeneHue spaweHus 0suzamerns;

2. BbiknioumTe ceTb — AoxanTecb pPas3pAaKN 3BEHa
NOCTOAHHOIO TOKa — MOMEeHANTe MecTaMu ABe ¢a3bl

fBuratens
YCTaHOBUTE PEXUM KOHOUIYPUPOBaHNA. 1-00 [3] Mpouecc
HacTpoite kKoHbUrypauuio pexuma mecTHoro ynpasneHus. | 1-05 [0] Ck-cTb, 6e3 06p. cB.

3) YcraHOBUTE KOHGUIypaLuio 3afiaHnii, mo ecme OUANd3oH 0nA ¢opmuposaHus 3adaxuli. 3adatime macwmabuposaHue aHa0208020
8xo0a 8 napamempe 6-**,

3apanTe egUHMLbI U3MepPeHUs 3afaHnA/obpaTHON CBA3N 3-01 [60] °C EavHULa, oTOGpaxkaeMas Ha gucnnee
YctaHoBuTe MUH. 3agaHue (10 °C): 3-02 -5 °C

YcTaHoBUTE Makc. 3agaHue (80 °C): 3-03 35 °C

Ycnm ycTaHOBOYHOE 3HayeHne onpeaenseTca Ha OCHOBe 3-10 [0] 35 %

npeaBapuTenbHO 3ajaHHOro 3HayeHua (napameTpa Nap.. 3 -10(0)

3an. = 50 x ((Nap.. 3-03) - (nap.. 3-02)) = 24,5° C
MaccrBa), yCTaHOBMTE ANA APYrMX UCTOYHWKOB 3afjaHui
MapameTpbl oT 3-14 [IpedycmaHosn.omHocumesneHoe
3HaueHne «Het yHKLMU».

3a0aHue po 3-18 lcmoyHUK omH. MacwmabuposaHus
3adaHus, [0] = He ncnonb3yetca

4) OTKOppeKTupyiiTe NpefenbHble 3HaueHUs gns npeobpasoBaTens YacToThI:

YcTaHOBUTE ANA BPeMeHN M3MEHEeHUA CKOpOoCTu 3-41 20 ¢
noaxopsilee 3HayeHue, Hanpumep, 20 c. 3-42 20 ¢
YcTaHOBUTE HUXKHME Npeaenbl CKOpoCTu: 4-11 300 06/mMuH
YcTaHOBUTE BEpXHUI Npefen CKOpPoCTN ABUraTens: 4-13 1500 06/MuWH
YcTaHOBUTE MaKC. BbIXOAHYIO HacTOTy: 4-19 60 Ny

YcraHoBute S201 unu S202 Ha Tpebyemyto GyHKLMIO aHanoroBoro Bxopa (HanpsxkeHve (V) nnn munnvamnepsi (1))

ABHVUMAHUE!

I'IepeKmoanenm YyBCTBUTEJIbHbI - 3aNyCTUTE LUKN NoAAYN NNTAaHNA ANA COXpaHeHWA 3HaYeHuA V no ymon4yaHuio

5) BbinonHuTe MaclwiTabupoBaHWe aHaNoOroBbiX BXOAOB ANA 3ajaHuii U 06paTHON CBA3N.

YcTaHOBUTE HUXKHEE 3HaueHue HanpsXeHUa AnAa Knemmbl | 6-10 0B

53: 6-11 108B

YcTaHOBUTE BepxHee 3HayeHue HanpsKeHUa Ans Knemmbl | 6-24 -5 °C

53: 6-25 35 °C

YCTaHOBUTE HU3KOE 3HaUeHue CUrHana obpaTHOWM CBA3N 7-20 [2] AHanoroBbil BXxoa 54

ONA Knemmbl 54:
YCTaHOBUTE BbICOKOE 3HAUeHMe CuUrHana obpaTHoW CBA3N
ONA Knemmbl 54:

3afante UCTouyHMK curHana OC:
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QyHKUyNA N2 napametpa |HacTtpoiika

6) basosble HacTpoliku MNNA-perynaTopa.

HopmanbHbiii/vHBepcHbin pexxum MN[-perynatopa 7-30 [0] HopmanbHbIi

npouecca.

AnTunpackpytka M-perynatopa npouecca. 7-31 [1] BknioueHa

HauanbHana ckopoctb M[-perynatopa npouecca. 7-32 300 06/MuH

CoxpaHeHune napametpos B LCP. 0-50 [1] Bce B LCP

Tabnuua 3.12 MNpumep Hactpoliku MUO-perynaTopa npouecca

3.4.10 OnTumm3sauma perynaropa npouecca

Mocne BbINONHeHUA 6a30BbIX HACTPOEK, ONTUMMU3NPYITE ClepytoLee:
. MponopuroHanbHoe ycuneHme
. Bpems MHTerprpoBaHms
. Bpema anddepeHunpoBaHms

[na 60NblWINHCTBA MPOLIECCOB 3TO BbIMNONHAETCA B NPUBEAEHHOW HUXKE NOCNefoBaTeNbHOCTU.

1. 3anycTuTe anekTpoasuUratenb.

2. YcTaHoBuTe anAa napametpa 7-33 lpon.kosg.yc.[MN[-pez. npoy. 3HauyeHve, paBHoe 0,3, U yBennumBainTe ero Ao Tex
nop, NMoKa curHan obpaTHOM CBA3M He HaYHeT MNaBHO U3MEHATbCA. [locie 3TOro ymeHblUanTe 3TO 3HauyeHue [0
MOMeHTa cTabunmsauum curHana obpaTHoON cBA3W. Tenepb yMmeHbwnTe KO3POULMEHT ycuneHus
nponopumnoHanbHOro 3seHa Ha 40-60 %.

3. YcraHosuTe ana napametpa 7-34 llocm. epem. uHmezp.[IN/]-pee. npou. 3HaueHwue, pasHoe 20 ¢, N yMeHbLlanTe ero Jo
Tex Nnop, Noka curHan obpaTHON CBA3MN He HaYHET NJIaBHO M3MEHATbCA. YBeNnnumnBanTe NOCTOAHHYIO BPEMEHU
WHTEerpupyLlero 3BeHa 40 MOMeHTa cTabunusaumm curHana obpaTHoi CBA3M, a 3aTeM yBenuuybTe ee Ha 15-50 %.

4. B cnyuyae cucTem oveHb BbICOKOro GbicTpoaencteus (Bpemsa anddepeHUNpPOBaHUSA) NCMOMb3yiTe TONIbKO NapamMeTp
7-35 MocmosHHasa spem.ougeh.lMN/]-pez. npoy.. O6bIYHO 3HAUeHKe 3TOro napameTpa B yeTblpe pas3a bonblue
YCTaHOBJIEHHOrO BPEMEeHU MHTerpupoBaHua. udpdepeHumpytowiee 38eHO JOMMKHO UCMONb30BaTbCA TOIbKO B TOM
cniyyae, ecnu 6bina Npovi3BefeHa NosHas onNTUMK3auna HacTpoek KoadduureHTa ycuneHns nponopLUmoHabHOro
3BEHA U MOCTOSIHHON BPeMeHW UHTerpupyloLero 3seHa. Yoegurecb, 4to aBTokonebaHua curHana obpaTHoM CBA3N B
[JOCTaTOYHOW CTeNeHN NoaaBnAloTCcsA GUABTPOM HIKHUX YAcTOT CUrHana obpaTHON CBA3W.

YBENOMJIEHU

YTo6bI BbI3BaTh M3MEHEHMe CMTHana o6paTHON CBA3W, KNaBuLLy 3anmycKka/ocTaHOBa MOXHO Npu HEO6XOANMOCTM
HaXXMMaTb HeCKOMNbKO pas.
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3.4.11 Metop HacTpounkn Lnrnepa — Hukonca

Ona Hactpoiikn MNA-perynaTtopoB npeobpa3oBaTenia YacToTbl MOTYT UCMOJb30BaTbCSA HECKONIbKO CMOCO60B. ITOT MeTof
Ha3blBalOT METOAOM HacTpolkn Linrnepa — Hukonca.

YBE/IOMJIEHU.

OnucbiBaeMblli MeTOA He crieflyeT NCNofb30BaTh B CUCTEMaX, KOTOpble MOTYT GbITb NOBpeXAeHbl aBToOKoNnebaHmAMY,
co34aBaeMbiMU NMPU HACTPOMKax peryimpoBaHUA ¢ O4e€Hb Manon YCTONUYNBOCTbIO.

KpvTepun ona HacTpoWKy NapaMeTpoB OCHOBaHbl Ha OLEHKe CUCTEMbI Ha rpaHuLie YCTONUYMBOCTH, @ HE Ha peakuum Ha

cTyneHyvaToe Bosgenctere. KoapduumeHT ycuneHna nponopLUmroHanbHOro 3BeHa yBenMumBaeTca Ao Tex rnop, noka He 6yayT

obHapyxeHbl (MyTem n3mepeHna curHana obpaTHom CBA3M) He3aTyxallwme KonebaHus, T. . 4O MOMEHTa MUHUMaNbHOM
ycTonumsoctn cuctembl. CootBeTcTBylOlEee ycuneHne (Ky) MMeHyeTca rpaHnyHbIM ycuneHmeMm. Mepron konebanuin (Py)
(MMeHyeTCA rpaHUYHbIM NePNOAOM) onpefenaeTca, Kak NokasaHo Ha PucyHok 3.25.

y()

130BA183.10

—]
-

Py

PucyHok 3.25 Cucrema Ha rpaHuue yCTonynsocTin

3HaueHwve Py cneplyeT U3mepATb, Korga amnanTyaa KonebaHuii 4OCTaTOYHO Marna. 3aTemM Heobxo4MMO CHOBa «OTOMTU Ha3any

OT 3Toro KoabduLmeHTa ycuneHuns, Kak nokasaHo B Tabnuya 3.13.

Ku npepcTtaBnAet coboii ycuneHve, Npu KOTOPOM BO3HMKaeT KonebaHue.

Tun ynpaBneHus MNponopuunoHanbHoe ycuneHnne |MocTtosHHasA BpemeHn Bpemsa
MHTErpupoBaHunsa anddepeHunpoBaHns

MN-perynatop 0,45 * Kuy 0,833 * Py -

Kectkuin MUI-perynatop 0,6 * Ku 0,5* Py 0,125 * py

MNMUA-perynAaTtop ¢ HEKOTOPbIM 0,33 * Kuy 0,5* Py 0,33 * Py

nepeperynnpoBaHnem

Tabnuua 3.13 Hacrpoiika Liurnepa — Hukonca pna perynatopa, McxoAa v3 rpaHvLbl YCTONYMBOCTU

Kak nokasana npakTuka, HacTpolika perynatopa no metoay Linrnepa — Hukonca, nowaroBo onncaHHasa HuKe, paet
XOPOLLYIO peakurio 3aMKHYTOrO KOHTYpa /18 MHOTMX cucTteM. YTo6bl Monyuntb YAOBNETBOPUTENIbHOE PerynnpoBaHue,
onepaTop npoLecca MOXeT HEOAHOKPATHO NPOU3BOANTL OKOHYATENIbHYI HAaCcTPOIKY perynatopa.
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MNMowaroBoe onucaHve

1. BbibepurTe TONBKO NPONOPLMOHaNbHOe perynupoBaHue (MOCTOAHHAA BPEMEHU UHTErpupyIoLLero 3BeHa BblbmpaeTca
MaKCVMasibHOW, @ NMOCTOsIHHaA BpemeHn auddepeHLmpyiolero 3BeHa BbIbMpaeTca paBHOW HyI0).

2. YBenunumusante Ko3boUUMEHT ycuneHna NPonopLMOHanbHOro 3BeHa 0 Tex Nop, Noka He 6yayT AOCTUIHYTbI
rpaHMLa HeycToNuMBOCTM (He3aTyxalowme KonebaHms) 1 KpUtnyeckoe 3HaveHne KospdurumneHta ycunenus K.

3. M3mepbTe nepuop KonebaHuii, YTobbl ONpesennTb KPUTUUYECKYIO NOCTOAHHYIO BpeMeHu Py.

4. C nomoubto Tabnuya 3.13 BbluncnnTe Heobxognmble napameTpbl MNA-perynatopa.

3.5 O6wwme sBonpocbl IMC

3.5.1 O6wwme BONPOCHI 3aLNTbI OT U3NYYEHUN B COOTBETCTBMM C TpeboBaHmAmN IMC

dneKTpUYecKne NoMexm Yalle BCEro PacnpoCTpaHATCA B Anana3oHe yactoT oT 150 kl'y go 30 MIu. Bo3aywHble nomexu n3
CcUCcTeMbl NpeobpasoBaTena YacToTbl B AMana3oHe yactoT oT 30 MIy go 1 Ty co3patoTca MHBEPTOPOM, Kabenem asuratena u
aBuUraTenem.

EMKOCTHbIE TOKM B Kabene aBuratens, cBsi3aHHble C BbICOKMM 3HAaYEHUEM CKOPOCTU U3MEHEHNA HanpaXeHUs gBuraTens
dV/dt, co3patoT TOKM yTeuku.

MprMeHeHne 3KpaHNPOBaHHOIO Kabena ABuraTena NPUBOAUT K yBENIMUYEHUIO TOKa yTeukun (CM. PUcyHOK 3.26), NOCKONbKY
€MKOCTHaA NPOBOAMMOCTb Ha 3eMiio Takux Kabeneln 6onblue, yeM y HeaKpaHMpPOBaHHbIX. ECnn TOK yTeukn He ¢unbTpyeTcs,
OH BbI3blBaeT 6onblive nomexu B cetn B BY-granasoHe Hke 5 MIU. MockonbKy ToK yTeuku (l1) BO3BpaLLaeTca B yCTPOWCTBO
yepes 3KpaH (I3), TO 3KpaHMPOBaHHbBIV Kabenb ABUraTens co3faeT TONIbKO HeBGOosbLLOe d1eKTpoMarHuTHoe norne (l4).

JKpaH orpaHMuYnBaeT usjlyyaemble MOMeXW, HO yBeNIMUYMBAET HM3KOYACTOTHble MOMeXn B ceTu NuTaHuA. MoaknovanTe sKkpaH
Kabena ABuratensa Kak K Kopnycy npeobpa3oBaTtensa YacToTbl, Tak U K KOPRycy ABuratend. [InA noAKnoyeHna sKpaHa
UCMONb3yNTe COeAMHEHHbIE C SKPAHOM 3aXVMbl, MO3BONAIOLME UCKIIOUNTb NPYMEHEHNE CKPYYEHHbIX KOHLIOB SKpaHa.
CKpYTK/ yBeNMUMBalOT CONPOTUBIIEHNE SKPaHa Ha BbICOKMX YAcTOTaX, UTO CHIKaeT 3PPeKT IKpaHMPOBaHMA U yBENNYMBaET
TOK yTeukn (l4).

Ecnn aKkpaHpoBaHHbI Kabenb ncnonbyerca Ana nepupeprinHon WHbI, ANA NOAKIYEHNA pene, B KauecTBe Kabens
ynpasneHus, 4na nepeaayun CUrHanoB 1 NOAKIIYEHNA TOPMO3a, SKPaH AOMKEH NPUCOeAMHATLCA K KOpnycy Ha 0bounx
KoHLax. OfjHaKo B HEKOTOPbIX CilyYasax MOXeT NoTpeboBaTbCA PaspbiB SKPaHa, YTOObI UCKIOUNTL BO3HUKHOBEHME KOHTYPOB
TOKa B 3KpaHe.
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PucyHok 3.26 Tokn yTeukn

MpoBog 3a3zemneHnsa

JKpaH

MuTaHne ot cetn nepemMeHHOro Toka

Mpeo6paszoBaTtenb YacTOTb

JKpaHMPOBaHHbIN Kabenb asuratens

ajlun|h|lw|IN] =

[Buratennb

Ta6bnuua 3.14 MNosicHeHnsa K PucyHok 3.26

Ha PucyHok 3.26 nokasaH npumMep C 6-MMynbCHbIM Npeobpa3oBaTeniemM YyacToTbl, OGHAKO CKazaHHOE MPUMEHUMO U K 12-
MMMYNbCHbIM Npeobpa3soBaTensam.

Ecnn 3KpaH noakn4aeTca K MOHTAXHOW MNacTMHe, NACTUHA AOMKHA ObITb MeTaNIMyeckon, NOCKOJIbKY TOKM 3KpaHa
OOJTXHbl nepenaBaTbCA O6paTHO Ha npeo6pasoBaTenb 4acToThbl. Cﬂeﬂ,YET obecneunTb XOpOLLII/IVI BﬂeKTpVNECKVIIZ KOHTaKT
MOHTaXHOW NnaThl C Waccu npeo6pa3OBaTenﬂ 4acTOTbl Yepe3 KpenexHble BUHTDI. |'|p|/| NCNoJIb30BaHNWN HESKPAHNPOBAHHOIO
Kabens HEKOTOpble Tpe6OBaHVIF| K N3JTy4eHNIo nomex He MmoryTt 6bITb YAOBNETBOPEHDI, XOTA Tp960BaHVIﬂ K
nomMmexo3alneHHOCTN BbINONTHAKOTCA.

[inA ymeHbLUEHNA YPOBHA NOMEX, CO3[jaBaeMbIX BCel cucTemoin (61oKoM 1 yCTaHOBKOW), Kabenu Asuratena u Topmosa
BOMKHbI O6bITb Kak MOXXHO Kopoue. He npoknagblBaiiTe CUrHanbHble Kabenn YyBCTBUTENbHBIX YCTPOWCTB BAOJb Kabenen
Asuratena n Topmosa. BY-nomexm ¢ yactotamm Bbiwe 50 My (pacnpocTpaHaiowmeca nNo Bo3ayXy) CO3Aal0TCA 1EeKTPOHHbIMU
yCTpoNCcTBaMU ynpasneHusA. [Ina nonyyeHna JONONHUTENbHbIX cBeaeHnin 06 SMC cm. enasa 7.8 MoHmax ¢ yyemom
mpeb6osaHul no IMC.
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3.5.2 PesynbTaTbl ncnbitaHnim Ha IMC

Cnepytowe pesynbTaTbl UCMbITAHUIA GbINM NOSTyYEHbI Ha CUCTEME, B KOTOPYIO BXOAWUIW NpeobpasoBaTesib Y4acToThl (C
AOMONHUTENbHBIMY YCTPOWCTBAMY, €CAIY OHW MMENN CyLeCTBEHHOE 3HauyeHre), SKpaHNPOBaHHbIN Kabenb ynpasneHna n 6nok
ynpaeneHua ¢ NOTEHLMOMETPOM, a TakKe ABWraTenb U SKPaHMPOBaHHbIN Kabenb ABuraTens.

Tun ¢unbrpa BY- KoHayKTBHOE nsnyyeHme U3nyyeHne
nomex
EN 55011 Knacc B Knacc A, Knacc A, Knacc B Knacc A,
KunuwHo- rpynna 1 rpynna 2 HKunmwHo- rpynna 1
KOMMyHasbHble | MpombiwneHHble | MpomblwieHHbl | KOMMyHanbHble | MpombiluneHHble
06bEKTBI, ycnosua e ycnoBua 06beKTbI, ycnosusa
npeanpuAaTuA npeanpuATUA
TOprosan n TOprosan n
CraHpapTbl 1 nerkom nerkomn
Tpe6oBaHusA NMPOMBbILLIEHHO- NPOMbILLIEHHO-
cm ctm
EN/IEC 61800-3 Karteropua C1 Karteropua C2 Kateropua C3 | Kareropusa C1 Kateropusa C2
Ycnosua Ycnosua Ycnosusa Ycnosua Ycnosua
akcnnyatauum 1 | skcnnyatauymm 1 [ akcnnyataumm 2 | skcnayataumm 1 | akcnnyataumm 1
(kunuwe n odpuc) | knunnwe n oduc) | (npomnssoacTae- (knnuwe n (knnuwe n
HHaA cpepna) oduc) oduc)
H2
FC 302 90-800 kBT 380-500 B Het Het 150 m Het Het
90-1200 kBt 525-690 B Het Het 150 m Het Het
H4
FC 302 90-800 kBT 380-500 B Het 150 m 150 m Het Ha
90-315 kBT 525-690 B Het 30 m 150 m Het Het
Tabnuua 3.15 PesynbTathl ncnbitaHuini Ha SMC (M3nyyeHne nomex N NOMeXo3alyMLLEeHHOCTb)
ABHNMAHMUE!

STOT TN CUCTEeMbl CUJI0OBOrO npuBoga He npegHasHavyeH AnAa ncnojib3oBaHnA B HV3KOBOJNIbTHOW ceTu obLero
nosib30BaHNA, KOTOpaA obecneumBaet 3ﬂeKTp0CHaﬁ)KeHVIe XKUnbIX nomeweHnin. B nogo6Hon ceTn Bcerga ectb pUcK

BO3HUKHOBEHUA BbICOKOYACTOTHbIX MOMEX, N 3TOM B Cjly4ae MOXeT I10Tpe6OBaTbCﬂ NPUHATNE COOTBETCTBYIOLWUX Mep
3alwnTbl.
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3.5.3 TpeboBaHuA NO U3Ny4eHmo

CornacHo npomblWneHHOMyY cTaHAapTy Ha DMC ans npeobpa3oBaTeneli YacToTbl C perynupyemoli ckopocTbio (EN/IEC
61800-3:2004) TpeboBaHua no IMC 3aBUCAT OT Cpefbl, B KOTOPOI yCTaHaBNMBAETCA Npeobpa3oBaTesib YacToTbl. OTU Cpefbl, a
TaKXKe COOTBETCTBYIOLWME TPeOOBaHMA K HAaNPSAXeHWI0 CEeTV MUTaHUA onucaHbl B Tabnuya 3.16.

Tpe6oBaHNA K KOHAYKTUBHOMY

400 A v Bblle, NpeAHa3HayYeHHble ANA PaboTbl MPOM3BOACTBEHHON Cpefie 1nu

MNCNONb30BaHNA B CNTIOXKHbIX CUCTeMax.

Kateropusa OnpepeneHune N3NYYEHUNIO COrNacHoO npepenbHbIM
3HayeHNAM, yKasaHHbiM B EN55011

C1 Mpeobpa3oBaTenn YacToTbl Ha HanpsXeHWe NUTaHUA Huxe 1000 B, Knacc B
yCTaHaB/IMBaeMble B XMWJIbIX NOMeLLeHNAX 1 opucax.

C2 Mpeobpa3oBaTenn YacToTbl Ha HanpsXeHWe NUTaHuA Huxke 1000 B, Knacc A, rpynna 1
yCTaHaB/IMBaeMble B XWJIbIX NOMeLLeHnAX 1 opucax. ITn npeobpasosaTen
YacCTOTbl He ABAAIOTCA NepeABUKHbIMU UM CbeMHbIMW, U NPefHa3HayeHbl Ana
MOHTa)a ¥ BBOAA B 3KCMyaTaLuMio CneuuanncTom.

c3 Mpeob6pa3oBaTenn YacToTbl Ha HanpsXeHue nuTaHus Hke 1000 B gna paboTol B Knacc A, rpynna 2
nNpon3BOACTBEHHON cpefe.

c4 Mpeo6pa3oBaTenu 4acToTbl Ha HanpsxeHue 1000 B v Bbile UM HOMUHASbHBIA TOK OrpaHnunTenbHbI Npeaen

oTCyTCTBYeT
Paspaboraiite nnaH obecnevyeHus
3MC

Ta6bnuua 3.16 Tpe6oBaHUA MO U3NYUYEHUIO

Ecnn NCNOJIb3YIOTCA 6a3oBble CTaHOapPTbl Ha U3ny4vyeHue, npeo6pa3OBaTenm YaCTOTbl AOJIXXHblI COOTBETCTBOBATb TG6}7UL{G 3.17

YcnoBua skcnnyataumm

basoBbi cTaHpapT

Tpe6oBaHNA K KOHOYKTUBHOMY
M3JIyYEHMIO COTNacHO npepesibHbIM
3HayeHUAM, yKasaHHbiMm B EN55011

oducsl)

MNepBble ycnoBua
SKcnnyaTaymm
(*Kmnble nomelleHna n

Crangapt Ha mn3nyyeHune EN/IEC 61000-6-3 ana »unuwHo-
KOMMYHaJIbHbIX 0ObEKTOB, MPEANPUATUIA TOPFrOBAW 1 Nerkomn
NPOMbILLIEHHOCTU.

Knacc B

BTopble ycnosus
3KcnnyaTauum
(npou3BoacTBEHHaA cpepna)

Crangapt Ha nsnyyeHune EN/IEC 61000-6-4 pna npov3BOACTBEHHOM
cpegpbl.

Knacc A, rpynna 1

Ta6bnuua 3.17 MNpepgenbl cornacHo 6a30BbIM CTaHAApPTaM Ha UsnyvyeHue
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3.5.4 TpeboBaHMA K NOMEX03aLUNLEHHOCTH

TpeboBaHVA K MOMEXO3ALULLEHHOCTU AnA Npeobpa3oBaTenei YacToTbl 3aBUCAT OT YC/IOBUI, B KOTOPbIX OHU
aKCnnyaTmpytotca. TpeboBaHUA AnA NPOU3BOACTBEHHON Cpeabl ABNATCA 6onee BbICOKAMY, Hexenu TpeboBaHWsa ansa cpepbl
B XW/bIX nomelleHusx unm oducax. Bce npeobpasosatenu yactotol Danfoss cooTBeTcTBYIOT TpeboBaHUAM Ans paboThl KakK B
NPOU3BOACTBEHHON CPeAe, TaK U B XUbIX MOMELLEHUAX U oducax.

Ana noaTBePXKAEHMA YCTOMUMBOCTY K Momexam Obiniv NpoBefeHbl crefylolye UCnbITaHMA NpeobpasoBaTesia YacToTbl (C
AOMONHNTENbHBIMY YCTPOWCTBAMM, €CIIM OHU CYLLECTBEHHbI), SKpaHWPOBaHHOro Kabena ynpasneHus, 6noka ynpasneHns c
noTeHUoMeTpoM, Kabena asuraTena n AsuraTena.

WcnbiTaHns npoBoannncb B COOTBETCTBUM CO CrieflylowMu 6a3oBbiMu cTaHAapTamu. MoapobHee cm. Tabauya 3.18.

. EN 61000-4-2 (IEC 61000-4-2): SnekTpocTatuyeckune paspagbl (ESD). BocnpounssegeHune aneKkTpocTaTnyeckmnx
pa3pAfoB, CBA3aHHbIX C NPUCYTCTBMEM YenoBeKa.

. EN 61000-4-3 (IEC 61000-4-3): V3nyyeHune, co3gaBaemoe MPOHNKAIOLWMNM 3A1eKTPOMArHUTHbIM NOsieM C
amnAuTygHon mogynaumeit. BocnpounssegeHvie BO3AeNCTBUI paanonoKauMoHHoro obopyaosaHmsa 1 o6opynoBaHus
CBA3W, a TakKe MOOWbHbIX CPefCTB CBA3N.

. EN 61000-4-4 (IEC 61000-4-4): UmnynbcHble nepexofHble npouecchl. MogenvpoBaHne Nomex, Bbi3biBaeMblX
nepeknyeHnemM KOHTaKTopa, pefie UAN aHaorMyYHbIX YCTPOWCTB.

. EN 61000-4-5 (IEC 61000-4-5): MNepexoaHble Npoueccbl ¢ 6pockaMmun HanpsXeHusi. BocnpounseeaeHre nepexogHbix
NpoLEeCccoB, CBA3aHHbIX C yAapOM MOSIHMM BONM3N YCTaHOBOK.

. EN 61000-4-6 (IEC 61000-4-6): B4-nomexu B cMHdpasHOM pexume. MoaenvpoBaHue BO3LelCTBUA
pagvionepegatLero 060pyaoBaHNsA, COeIHEHHOTO Mexay cobon Kabenamu.

basoBbi cTaHpapT Umnynbcbl Bpockun dn.-cTaTny. PapgnouactoTtHoe HanpsaxeHune BY-nomex
IEC 61000-4-4 HanpaXXeHna paspagbl 3NeKTpOMarHuTHoe B cHbasHOM pexume
IEC 61000-4-5 IEC none IEC 61000-4-6
61000-4-2 IEC 61000-4-3
Kputepuin npuemkn B B B A A
CeTb 4 kB CM 2 kB/2 Om DM — — 10 Bsgo.
4 kB/12 Om CM
DOeuratens 4 kB CM 4 kBt/2 Om" — — 10 Bsgs.
Topmo3s 4 kB CM 4 kBt/2 OMm" — — 10 Bsgo.
PasgeneHue Harpysku 4 kKB CM 4 kB1/2 Om" — — 10 Bsgo.
Llenn ynpasneHus 2 KB CM 2 kB/2 Om" — — 10 Bsgs.
CTaHAapTHas WuHa 2 kB CM 2 kB/2 Om" — — 10 Bsoo.
Mposoaa pene 2 KB CM 2 kB/2 Om" — — 10 Bsgs.
HononHutenbHble 2 KB CM
YCTPOIICTBA CUCTEMbI U 2 kB/2 Om" — — 10 Bsgo.
BapuaHT ¢ wuHon Fieldbus
Kabenb gnsa LCP 2 KB CM 2 kB/2 Om" — — 10 Bs¢o.
BHewHee nutaHue 24 B= 2BCM 0.5 kB/2 Om DM — — 10 Bsgo.
1 kKB/12 Om CM
Kopnyc — — 2 EE ég 10 B/m -

Ta6nuua 3.18 ®opma cooTBeTCTBUA TpeboBaHUAM IMC No Nomexo3aluLeHHOCTH, AnanasoH HanpskeHus: 380-500 B, 525-600 B,
525-690 B

") Hagodka Ha 3kpaH kabens
AD: sanekmpocmamuyeckuli paspsao depe3 8030yx; CD: anekmpocmamuydeckull paspao npu koHmakme; CM: cuHgasHelt pexum; DM:
oughpepeHyUAnbHbIU pexum
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3.6 [anbBaHM4ecKas pa3saska (PELV)

3.6.1 PELV — 3awmtHoe cBepxHU3KOe
Hanps»keHne

ABH/MAHUE!

MoHTax Ha 605bLUIOI BbICOTE Hafi yPOBHEM MOPA
380-500 B, kopnyc D, E u F: B cnyyae BbicOTbl Hap,
ypoBHeM mopsA 6onee 3 KM ob6patutecb B Danfoss
OTHOCUTeNbHO Tpe6oBaHui PELV.

525-690 B: B cnyuyae BbicOTbl Hafi ypoBHeM mMops 6onee
2 Km obpatutecb B Danfoss no Bonpocam Tpe6oBaHuit
PELV.

ABHVMAHUE!

MpuKocHOBeHME K TOKOBEAYLMM YAaCcTAM MOXET
NpuBeCTU K CMepTeNbHOMY MCXoay — Aaxe ecnm
060pyAoOBaHME OTKIIIOYEHO OT CeTU.

MNpexpge yem KacaTbCA TOKOBEAYLLMX YacTel, BbiAepXuTe
HeobxoauMoe Bpems, yKa3aHHoe B 21aea 2.1 Mepobl
npedocmopoxHocmu.

Bonee KOPOTKUI NPOMEXYTOK BPeMeHU AonycKaeTca
TO/IbKO B TOM CJlyYae, eCv 3TO YKa3aHO Ha MacrnopTHOIA
Tabnuuyke KOHKpeTHoro 6noka.

Y6enntecb TakxKe, YTO OTK/IOUEHbI APYriue NCTOYHUKA
HanpsKeHus.

3awmTa OT Nopa)eHusa SNeKTPUYECKM TOKOM obecreyeHa,
eCnIn aNeKTpuyeckoe nNuTaHne nmeet mnonaumo tuna PELV,
a MOHTaX BbIMOJIHEH B COOTBETCTBUM C TpeboBaHMAMU,
N3N0KEHHBbIMU B MECTHbIX/TOCYAapPCTBEHHbIX HOpMaT/BaxX
ons uctoyHukos PELV.

Bce knemmbl ynpasneHua u BbiBogbl pene 01-03/04-06
COOTBETCTBYIOT TpeboBaHuAM PELV. 3To He oTHOCKTCA K
3a3eM/IeHHOW BETBYM TPEeYrofibHMKa C HanpsaXeHnem Bbille
400 B. lanbBaHnyeckas pa3Bsiz3ka obecneunmBaeTcs
BbINOMHEeHVeM TPe6OBaHWI MO YCUAEHHON N30AALMA U 3a
CYeT COOTBETCTBYIOLWMX AJINH NyTEN yTeuek ToKa 1
N30MIALMOHHBIX PAcCTOAHUIA. ITN TpeboBaHUA YKa3aHbl B
ctraHgapte EN 61800-5-1.

YTtob6bl 06ecneunts 3awuty PELV, Bce coeguHeHuns ¢
KieMMamy ynpaBneHus AOMKHbI ObiTb BbIMOIHEHbI
cornacHo TpeboBaHuam PELV. KoMnoHeHTbI,
obecreunBaloLLme SMeKTPUYECKYI0 U30NALMIO, OTBEYaloT
TaKXe TPeboBaHUAM K MOBbILIEHHON N30NALUN 1
BblAEP>KMBAIOT COOTBETCTBYIOLME UCMBbITAHWSA, KaK YKa3aHo
B EN 61800-5-1.

[anbBaHuyeckyto pa3BasKy PELV moxHO BMaeTb B 6 MecTax
(cm.PucyHok 3.27).

1. NCTOUYHMK nuTaHmsa (co ctabunmnsatopom
HanpsxxeHns SMPS) ¢ nsonauymen curHana Unocr.
Toka XapaKTEPU3YIOLWero HarnpsXeHve B
NPOMEXYTOUYHON Lienu.

2. YcTponcTea ynpasneHna TpaHsuctopamu IGBT
(3anyckalowme TpaHchopmaTopbl/onTonapbl).

3. M3mepurTenbHble npeobpasoBaTeny ToKa.

>

OnTonapa, Moaynb TOPMOXKEHUA.

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

6. 3aKkasHble pene.

,,,,,,,,,,,,,, °
\ 3 \ N
wn

N 1 <

=}

o

(22l

&
4| _
%
I~

=z

PucyHok 3.27 lanbBaHnyecKkan pas3Baska

DyHKUMOHanbHasA ranbBaHnyeckan pasBaAska (Ha
PucyHok 3.27 o603HaueHa a 1 b) npefHa3HavyeHa ans
[OMONHNTENBbHOIO Pe3epBHOro NUTaHMA 24 B n
CTaHAapTHOro vHTepderca WuHbl RS-485.
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3.7 ToKyTeuKkn Ha 3emsio

CobniopaiiTe HauMoOHabHbIe N MECTHblE HOPMAaTUBbI,
OTHOCAWMECA K 3alWUTHOMY 3a3eMNieHnio 06opyA0BaHUSA C
TOKOM yTeukn > 3,5 MA.

TexHonorua npeobpasoBaTens nogpasymeBaeT
KOMMYTaLMIo MO BbICOKOWM YacToTe NpU BbICOKOM
MOLLHOCTW, YTO CO3AaeT TOK YTEeUKMN Ha 3a3emieHnun. Tok
npu oTkase npeobpa3oBaTena YacTOTbl, BO3HUKAOLWNIA Ha
BbIXOAHbIX CMJIOBbIX KNeMMax, MOXeT cofieprkaTb
KOMMOHEHT MOCTOAHHOIO TOKa, KOTOPbIV MOXET NpUBoOAnNTb
K 3apAfKe KOHAeHcaTopoB ¢unbTpa 1 K obpasoBaHuio
nepexofHbIX TOKOB 3a3eMieHUs.

Ha ToK yTeukn Ha 3emnio BNuAIOT cnepytolmne GpakTopbl.

. OunbTpbl BY
. 3KpaHMpOBaHHble Kabenu aBuratens

. MOLLHOCTb Npeobpa3soBaTena YacToTbl (Cm.
PucyHok 3.28)

. NINHeNHble UCKaxeHua (cM. PUCyHOK 3.29)

Leakage current

13088955.12

b

Motor cable length

PucyHok 3.28 BnuaHue AnvHbl Kabensa 1 MOLWHOCTU Ha TOK
yTeuKu.

Leakage current

13088956.12

[ THVD=0%

O THVD=5%

PucyHok 3.29 BnvAHne nCKaXXeHnA B LLIeNN Ha TOK yTeUKun

YBEJJOMJIEHU

Mpun ucnonbsoBaHun eunbTpa BbiknounTe 14-50 RFI Filter
BO Bpems 3apAfKu, YTobbl n3bexaTb NoaBneHns
60/1bLLIOro TOKa YyTeUKN Npu NepeknioyeHnmn gatumka
octaTouyHoro Toka (RCD).

Ecnun ToK yTeuku npesbiwaet 3,5 MA, B COOTBETCTBUN CO
ctaHgaptom EN/IEC61800-5-1 (cTaHgapT no cucrtemam
CMJIOBOrO NpUBOAA) cnepyeT YCUUTb 3a3eMNieHne OfHUM
u3 cregylowmx cnocobos.

. CeyveHnie npoBoAa 3a3emsieHuna (knemma 95)
LOJIXKHO 6bITb He MeHee 10 MM

. CnepyeT ncnonb3oBaTh Ba OTAENbHbIX NPOBOAA
3a3eM/eHNs COOTBETCTBYIOLMX HOpMaTUBaM
pa3mepos.

JononHuTenbHylo nHpopmMaLmio cMm. B ctaHgapTax EN/
IEC61800-5-1 n EN50178.

Mcnonb3oBaHue AaTYMKOB OCTAaTOYHOrO TOKa

Ecnn ucnonbsytotca gaTumkm octatoyHoro toka (RCD),
TaKXe M3BEeCTHble Kak aBTOMaTUyecKre BbiKoyaTenu and
3almnTbl OT yTeuek Ha 3emnio (ELCB), cobniopainte
cnepyowme TpeboBaHus.
. Mcnonb3ynte Tonbko RCD Trna B, KoTopble moryT
06HAPYKMBATb NEpPeMEHHbIe 1 MOCTOSAHHbIE TOKMU.

. Wcnonb3ynte RCD ¢ 3aep>Ko MO MyCKOBbIM
TOKaM, YTobbl NPeAoTBPaTUTb OTKa3bl B CBA3N C
nepexofHbIMM TOKaMn Ha 3eMilio.

. Pasmepbl RCD cnepyet nogbupatb € yyeTom
KOHOUrypaumm cucTeMbl U YCIIOBUI OKpY»KatoLLel
cpefbl.

Cm. Takxe 3awjuma om nopaxeHusa s7ieKmpu4eckumMm moKom.

,,,,, RCD with low feyp ot
Leakage current

—— RCD with high feuean

13088958.12

50Hz 150 Hz f, Frequency

Mains 3rd harmonics Cable

PucyHoK 3.30 OCHOBHble NCTOYHUKIN TOKa yTeUKMN

Leakage current [mA]

13088957.11

] 100Hz
[ 2kHz
[ 100kHZ

PucyHok 3.31 BanaHune 4yactoTbl OTKNIOUYEHUA faTumka
octatoyHoro Toka (RCD) Ha BennumnHbl pearmpoBaHua/
n3mepsemble BeNIMYUHbI

54 MG345250 — Bep. 29-11-2013



Danfits

O6wue cBegeHnsa o6 nspgenun PykoBoacTBO NO NpOeKTMPOBaHNIO VLT® AutomationDriveFC 300 90-1200 kBT

3.8 OyHKLMM TOPMOXKEHMA

DyHKUMA TOPMOXKEHUA (CTaTUYECKasa UK AMHAMUYECKas)
NPUMEHAETCA ANA TOPMOXKEHUA Harpy3Ky Ha Bany
nsuratens.

3.8.1 MexaHunuecKkuin yaepK1saroLunm
TOpMO3

MexaHnueckunii yaepKnsawnin TOpMo3 yCTaHaBIMBaeTCs
NPAMO Ha Basy ABWraTesNis U BbIMOHAET CTaTUYecKoe
TopMoeHue. Mpy CTaTUYeckoM TOPMOXKEHUN TOPMO3
NPUXMMAETCA K LBUraTento Nocie Toro, Kak Harpyska
OCTaHOBMEHA. YAepXKMBalowWwmin TOpMO3 Nnbo ynpasnsercs
nporpamMmrpyemMbIiM fIOrM4eckum KoHTponnepom (MINK),
nn6o nonyyaet ynpasasiowmin curHan npamo ¢ Lrdposoro
BbIXOZa OT Npeobpa3oBaTesnsi YacToThbl.

YBEJOMJIEHU

npe06pa3osaTenb 4acToTbl He MOXKeT obecneunTb
6e3onacHoe ynpaBneHne mexaHn4yeckmm Topmosom. B
CXemMy yCTaHOBKW AO0J1XKHaA 6bITb BK/IIOYEHa Lienb
ny6m/|posaH|/|ﬂ ANA ynpasneHna TopmMmosom.

3.8.2 InHammnyeckoe TOpMOKeHne

[nHammnyeckoe TOPMOXKeHMe BbINOHAETCA BHYTPU

npeobpasoBaTens YacToTbl U UCMOMb3YeTCA ANA

3amepsieHnA ABuratens O OKOHYaTeslbHON OCTaHOBKMU.

WmetoTca cnepytowme cnocobbl ArHaMMYECKoro

TOPMOXKEHUA:

. PesnctnsHoe topmoskenue. IGBT TopmoxeHun

noaaepXnBaeT nepeHanpsxeHre Ha ypoBHe
HWXKe onpefesieHHoro nopora nytem
HanpasfeHUA SHePrum TOPMOXKEHUA OT ABUratens
K MOAK/IOYEHHOMY TOPMO3HOMY pe3ncTopy
(2-10 OyHkyua mopmoxeHua=[1])

. TopmoKeHMe nepeMeHHbIM TOKOM. JHeprus
TOPMOXKEHUA pacrnpenenseTca B ABuraTene nytem
U3MEHEHUA COCTOAHWI NOTEPb B ABUraTene.
DyHKUMNA TOPMOXKEHMA NEePEMEHHbIM TOKOM He
MOXeT OblTb UCMOJIb30BaHa B NMPUMEHEHUAX C
BbICOKOW YaCTOTOW LUKIMYECKMX Onepauni,
MOCKOJbKY 3TO MPUBOAUT K Neperpesy ABuraTens
(2-10 OyHkyua mopmoxeHua=[2]).

. TopmoxeHne NOCTOAHHBIM TOKOM. [OCTOAHHBIN
TOK C nepemogynaumen, fobasnsaemMbiin K
rnepemeHHOMY TOKY, JeliCTBYeT B KauyecTBe
CUrHana MHOYKLMOHHOMO TOPMOXeHus (nap.
2-02 DC Braking Time # 0 c).
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3.8.3 Bbibop TOpMO3HOro pesncropa

TopMO3HOI pe3ncTop HeOBXoAUM A PACCEeVBAHUA NOBbILIEHHOW MOLLHOCTY, BbIAENSEMON NPY TOPMOXEHUN B
reHepaTopHOM pexume. MpuMeHeHre TOPMO3HOIo pe3ncTopa obecreunBaeT NnoroLeHre BbIAENAEMOl SHEPTUX B
TOPMO3HOM PEe3UCTOpe, a He B NpeobpaszoBaTesne 4acToTbl. MogpobHee cM. B Pyko8odcmee No Npoekmupo8aHuio MopMO3HbIX
pe3ucmopos.

Ecnu BenuumHa KMHETMYECKON SHeprumn, nepeaaBaeMol B pe3ncTop B KaXkAOM MHTepBane TOPMOXKEHWA, He N3BECTHa,
CPefHIo MOLHOCTb MOXHO paccymTaTb Ha OCHOBE BPEMEHW LMKIIA U BPEMEHW TOPMOXEHUA (MPEpPbIBUCTLIA Pabounin LmKn).
MpepbiBUCTbIA paboumnin LMKN pe3ncTopa NokasbiBaeT UHTEPBan BPEMEHU, B TEYEHNE KOTOPOro Pe3ncTop BKiYeH. Ha
PucyHoK 3.32 nokasaH TUMUYHbIN LUK TOPMOXKEHNSA.

YBENJOMJIEHU

MocTaBWwMKN gBUraTenen 4acto Nosb3ylOTCA NapameTpom S5, ycTaHaBnMBasA AONYCTUMYIO HarpysKy, KoTopas
XapaKTepusyeT NPepbIBUCTbIN paboumnil LK.

MpepbIBUCTBIN pabounii LMKN OnA pe3nctopa paccunTbiBaeTCsa cleayowym obpasom:
Pabouyuti yukn = to/T

T — Bpema uuKna B ceKyHAax
tb — Bpema TOPMOXKeHUA B CeKyHAax (3a Bpema uMKna)

Load

130BA167.10

]

Speed |
\
\

tol ta

ta tc [tb [to\ta

T

\
|

tc [ tb
\

Time

PucyHok 3.32 TUNWYHBIA LMK TOPMOXKEHUA

Pa6bounit UMKNn TopmoxkeHus | Pabounin LMKN TOpMOXKeHUa npu
OnutenbHocTb uuKna (c) npu nonHom (100 %) noBblweHHoM (150/160 %)
KpYTALLEM MOMEHTe KpYTALIEM MOMEHTe

380-500 B
N90K-N160 600 OnutenbHasa 10%
N200-N250 600 [OnutenbHas 10%
P315-P800 600 40% 10%

525-690 B
N55K-N315, P355-P400 600 40% 10%
P500-P560 600 40% 10%
P630-P1MO 600 40% 10%

Ta6nuua 3.19 TopmoxKeHue Npu KPyTALLEM MOMEHTe MOBbILEHHOW NeperpysKkn

KomnaHua Danfoss npepnaraeT Topmo3Hble pe3ncTopbl ¢ pabourm Luknom 5 %, 10 % u 40 %. Ecnu ncnonbsyetca 10 %
pabounii UMK, TOPMO3HbIE PE3NCTOPbI MOMIOWAOT MOLHOCTb TOPMOXKeHWA B TedeHne 10 % BpemeHu umkna. OcTatowmecs
90 % BpeMeHW LMKNa UCMONb3YITCA AN pacceAaHnA M30bITOYHOrO Tenna.
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Y6enumtecb, UTo pe3ncTop NoaxoanT Ans 06paboTkm Tpebyemoro BpemMeHn TopMoXKeHUs. MakcManbHO gonycTumas
Harpy3ka Ha TOPMO3HOM Pe3UCTOpe ONpPeaeNaeTca Kak MMKOBas MOLWHOCTb NPW 3aaHHOM MPEPbLIBUCTOM paboyem uuKne.
ConpoTuBneHre TOPMO3HOIO PE3NCTOPa BbIUUCISETCS No Gopmyre:

Ve
Priuk.

Rropm. [OM] =

roe
Pruvk. = PgeurXMropm. [%] x Nasur. X NVLT (W]

OueBMAHO, CONPOTUBIEHNE TOPMOXKEHWUA 3aBUCUT OT Hanps>KeHUs B npomexxkytouHon uenu (Udc).

MouwHocTb Topmo3 aKTuBeH MpepynpexpeHne nepen OTKnioyeHme (3awnTHoE
OTKJ/IloYeHnem OTKJIl0UEeHune)

FC 302 810 B/795 B 84 B/828 B 850 B/855 B

3 x 380-500 B*

FC 302 1084 B 1109 B 1130 B

3 x 525-690 B

Ta6nuua 3.20 Mpepgenbl TOpMOXKEHUA

* * 3ggucum om munopasmepa no MowHocmu

YBELIOMJIEHU

Ecnn ncnonb3yioTca TOPpMO3Hble pe3ncTopbl, NocTaBsiemMble He KomnaHven Danfoss, y6eautecb, YTO OHM CNOCOGHDI
BblAaep»KaTb Hanps»keHns 410 B, 820 B, 850 B, 975 B unn 1130 B.

KomnaHua Danfoss pekomeHgyeT NCMOMb30BaTb COMPOTUBAEHNE TOPMOXKEHUA Rrec. ITO rapaHTUpyeT cnoco6HOCTb
npeobpa3oBaTenii YacToTbl K TOPMOXKEHMIO C MAKCYMATIbHO BbICOKUM KPYTALLMM MOMEHTOM (Mropw.9%), PaBHbIM 160 %.
Dopmyna nmeeT creayowmin BUA:

A, x100
Pligurarens X MTopm. (%) XN VLT X N/Jsurarens
TunuyHoe 3HayeHne Ngsur. paBHo 0,90
TunuyHoe 3HauveHme nvit pasHo 0,98

Rrec [OM] =

B cnyuae npeobpa3oBateneil 4acToTbl Ha HanpaxeHua 200, 480, 500 n 600 B Topmo3Hoe conpoTuBneHne Rrec Mpu
TOPMO3HOM MOMeHTe, paBHOM 160 %, onpeaenaeTca BblpaXXeHnem:

. _ 107780 . _ 630137

2008 : Rrec = 5722 [OM] 6008 : Rrec= 57 ey 1OM]
o 464923 . Rrec— —832064

5008 : Rrec= Plsnrarens [OmM] 6908 : Rrec PAsnratens [Ou]

YBENOMJIEHU

COHpOTVIBHEHVIe uenn Bbl6paHHOF0 TOPMO3HOro pe3ncTtopa He AOJIXKHO NnpeBbillaTb 3Ha4YeHNA, peKomeHayemMmoro
Danfoss. np806p33083TEJ1I/I 4acToTbl TNOpPa3mepoB D-F nmeloT HeCcKonbko TOPMO3HbIX npepblsaTeneil n Tp86yK)T
Mncnosib3oBaHUA OQHOINo TOPMO3HOro pe3ncTopa Ha Ka<gbin TOpMOBHOI?I npepbiBaTenb.

YBE/IOMJIEHU.

Ecnm B TOPMO3HOM TPAH3UCTOpPEe NPONCXoa4nNT KOPOTKOe 3aMblKaHNe, pacceAHNe MOLWHOCTU B TOPMO3HOM pe3unctope
MOXeT ObITb npepoTBpaweHo TOJIbKO OTK/IIOYeHnem npe06pasoBaTenﬂ 4acToTbl OT nV|Ta|ou.|,e|7| ceTn C nomMmoulbto
ceTeBOro BblKnw4YaTena Win KOHTaKTopa. KOHTaKTOP MOXeT ynpaBnAaTbCA npeo6pa303aTeneM 4acToTbl.
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ABHVMAHWE!

OMACHOCTb NOXAPA
TopMmo3Hble pe3ncTopbl MOTFYT CU/IbHO HarpeBaTbCsl BO Bpems/nocsie TOpMoXKeHusl, Mo3ToMy Heobxoanmo obecneunTb
noXapo6e30nacHOCTb cpeabl, B KOTOPOI OHU YCTaHOBJIEHbI.

3.8.4 YnpaBneHue ¢ nomoLbio GyHKLNN TOPMOKEHNA

Topmo3 3aWmiLeH OT KOPOTKOro 3amblKaH/A TOPMO3HOIO Pe3ncTopa, a TOPMO3HON TPaH3UCTOP KOHTPONMPYETCA C Lenbio
06HapyXeHNA ero KOPOTKOro 3amblKaHuA. [Ins 3alwuTbl TOPMO3HOMO pe3ncTopa OT Neperpysky B csiyyae BO3SHMKHOBEHUA
HeucnpaBHOCTY Npeobpa3zoBaTena YacTOTbl MOXET UCMONb30BaTbCA PeneliHbliN/LMdpoBOI BbIXOA.

Kpome Toro, Topmo3Holi pe3nctop obecneuriBaeT BO3IMOXHOCTb CUMTbIBAHNA 3HAYEHWUI I MFTHOBEHHOW MOLLHOCTU U CpefHen
MOLUHOCTU 3a nocnegHue 120 c. TOpMO3 MOXKET TaKKe KOHTPONMpPOBaTb BO30YKAEeHVE MOLLHOCTA TOPMOXEHUA 1
obecneunBaTb, YTOObl OHa He MpeBbiWana npegena, ycTaHOBIeHHOro B napameTpe 2-12 Brake Power Limit (kW). B napametpe
2-13 Brake Power Monitoring Bbi6upaetca ¢yHKUMA, KOoTopas GyaeT BbIMOMHATLCA, KOrAa MOLWHOCTb, NepeaaBaeMas Ha
TOPMO3HOW pe3ncTop, NPeBbICUT Npeaen, yCTaHOBMEeHHbIN B napameTpe 2-12 Brake Power Limit (kW).

ANPEAYNPEXOEHUE

KoHTponb mMOLWHOCTM TOpMO3a He ABNAeTCA 3almTHON GyHKUMel; ana 3Ton uenu Tpebyetca Tennosoe pene. Lienb
TOPMO3HOro pe3ncTopa He 3aluleHa OT YTeUKM Ha 3emMiio.

BMecTo GYHKLMM TOPMOXKEHWS MOXKHO UCMONb30BaTh GYHKLMIO KOHMPOossa nepeHanpsaxeHus (OVC) (BknovaeTcs B napametpe
2-17 Over-voltage Control. [aHHan GpyHKLMA aKTUBHA ANA BCEX YCTPOWCTB. ECnv HanmpsKeHWe Leny NOCTOAHHOMO TOKa
YBENMUMBAETCA, 3Ta GpYHKLMUA NO3BONAET 136exKaTb OTKMIOUEHUSA NyTEM YBEIMUYEHUA BbIXOLHOMN YacTOTbl A/ OrpaHuyYeHUs
HaNPsXXeHWs, NOCTYNaloLWero U3 Lenu NoCTOAHHOTO TOKa.

YBEJOMJIEHU

KoHTponb nepeHanpsXeHUA Henb3A BKNIOUUTb Npu paboTte ¢ ABUraTesieM C NOCTOAHHbIMU MarHUTamu (T. e. Korga ans
napametpa 7-10 Motor Construction yctaHoBneHO 3HauyeHue [1] HesagHonostoc. ¢ nocm. MagzH.)
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3.9 YnpaBneHue mexaHn4yecKrM TOPMO30M

B noabeMHbIX MexaHM3Max HEOOXOAMMO YNPaBAATb 3M1EKTPOMArHUTHBIM TOPMO30M. [InA ynpaBieHnsa TOPMO30M HEOOX0ANM
peneiHbii Bbixog (pene 1 unu pene 2) unu nporpaMmmupyemblii LudpoBoi Bbixog (knemma 27 nnm 29). O6bIYHO 3TOT BbIXOA
LOMKEH 3aMblKaTbCA, eCn Npeobpa3oBaTesib YaCTOTbl HE MOXET «yaepKaTb» ABUraTenb. Ana cuctem, B KOTOPbIX
NCMONb3yeTCA SNeKTPOMarHUTHbI TOPMO3, B MapameTpax 5-40 Pesne ¢pyHkyul (napameTp maccuBa), 5-30 Knemma 27,
yugposoli 8bixo0 unun 5-31 Knemma 29, yugposoli 8bixo0d, BbibepuTe [32] Ynpasn.mex.mopmo3om.

Ecnun BbibpaHo [32] Ynpasn.mex.mopmMo3oM, MeXaHNYeCK/e TOPMO3Hble pesie OCTAloTCA BO BPeMs 3arycka B 3aMKHYTOM
COCTOSIHWM [0 TeX MOp, MOKa BbIXOAHOW TOK He MPeBbICUT 3HayeHue, 3afaHHoe B nap. 2-20 Tok omnyckaHus mopmo3a. Mpwu
OCTaHOBE MeXaHWYeCKMi TOPMO3 3aMblKaeTCsl, KOrAa CKOPOCTb CTAaHOBUTCS MeHblUe BeNnUMHbI, 334aHHON B nap.

2-21 Ckopocmeb 8K/toHeHUs mopmo3a [06/MuH]. Ecnn npeobpa3oBaTtesib YaCTOTbl OKa3bIBaeTCA B aBapPUNHOM COCTOAHUM,
Hanpumep, B CUTYaLMn NepeHanpsiXXeHns, MexaHUYeCcKnin TOpMO3 HEMEANEHHO BKIIOYAETCA. ITO e NPOUCXOAUT 1 BO BPeMs
6€30MacHOro OTKMIOYEHNSA KPYTALLErO MOMEHTA.

130BA074.12

Start 1=on
term.18 0=off

Par 1-71
Start delay time

Par 2-21
Activate brake

|
Shaft speed T L /speed
|
|
|
A

\ Par 1-74

Start speed
Output current
Pre-magnetizing /
current or \ \ /
DC hold current Par 2-20

Par 1-76 Start current/

Release brake current
Par 2-00 DC hold current Y

Par 2-23
Brake delay time

Reaction time EMK brake

on |
Relay 01
off

Mechanical brake

locked
Mechanical brake
free >
Time
PucyHok 3.33 YnpaBneHne mexaHU4eckum TOPMO30M B Pa3OMKHYTOM KOHType
[nAa ynpaBneHna 3neKTpomMarHUTHbIM TOPMO30M HeOBXOAMMO BbINOAHWTD Crieaylolme AeACTBIA.
1. Wcnonb3ynte gna ynpasneHnAa TOPMO30OM BbIXOA penie unn LmppoBoi BbIXog (knemma 27 nnn 29). MNpn
HeOGXO,D,I/IMOCTVI VICI'IOJ'Ib3yl7ITe KOHTaKTOP.
2. Y6enmTechb, UTO 3TOT BbIXOA BbIK/OUEH, KOra npeobpa3oBaTesib YaCTOTbl HE MOXET YNpaBnATb ABuratenem. 31o

MOXeT I'IpOI/I3OVITVI, Hanpumep, Korga Harpyska JiMWWKOM BeMKa UK Korga AsuraTtesib He YCTaHOBJIEH.

3. Mepen nogknoueHneM MexaHUYeCKoro Topmosa crepyet Bblibpath [32] Ynpasn.mex.mopmo3om B rpymnne
napameTpoB 5-4* Pene (nnu B rpynne 5-3* Ljugpposeie 8bix00bl).

4, Topmo3 oTnyLyeH, KOraa Tok ABuratens NpesbilaeT 3HayeHue, 3agaHHoe B 2-20 Tok omnyckaHus mopmo3a.

5. Topmo3 cpabaTblBaeT, ecv BbIXOAHAA YacTOTa MeHbLUEe YacToTbl, YCTaHOBNEeHHON B 2-21 CKopocmb 8K/IIOYeHUs
mopmo3sa [06/MuH] nnn 2-22 CKopocms 8K/Io4eHUs mopmo3a [Ty, n ToNbKo B TOM Cilyyae, eciu npeobpasosaTtesib
YacToTbl BbIMOJIHAET KOMaHAY OCTaHOBa.
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YBELIOMJIEHU

Mpy ncnonb3oBaHUM B CUCTEMAX BEPTUKANbHOrO MOogbemMa UAn B NOABbEMHbIX MEXaHN3MaX HaCTOATENbHO
pekomeHayeTcA o6ecneuynTb BO3MOXHOCTb OCTaHOBa HarpysKu B clyyae aBapuiiHO CUTYaLUnU UM HENCNPaBHOCTU.
Ecnun npeo6pasoBaTenb YaCTOTbl HAXOAUTCA B aBaPUIHOM PeXUMe UK B Clydae nepeHanpmKeHns, MexaHu4eckun
TOPMO3 HemegJieHHO cpabaTbiBaer.

OnAa npyMeHeHUA B NOABEMHBIX MexaHn3Max ybeautecb B TOM, UTO NpefesibHble 3HaUYeHWA KPYyTALLero MOMeHTa B
napameTpax 4-16 [JguzamesnbH.pexum ¢ 02paHuy. MomeHma w 4-17 [eHepamopH.pexum ¢ 02paHuy.MoMeHma yCTaHOBNEHbl Ha
MeHblLUMe 3HaYeHNA NO CPaBHEHWIO C NpefesibHbIM 3HaYeHreM TokKa B napametpe 4-18 [Ipedesn no moky. PekomeHpyeTtca
yCTaHOBUTb AnA 14-25 3adepxka omksiod.npu nped. MomeHme 3HadeHue «0», ana 14-26 3ad. omk. npu Heucn. UH8. —
3HaueHwue «0», a ans 14-10 Omka3 numarHus — 3HaueHwue [3] Boibee.

3.9.1 MexaHn4ecKun TOpMO3 NOABEMHOIO MexaHn3ma

B VLT® AutomationDrive pean13osaHo ynpasieHre MexaHNYeckiM TOPMO30M, NpefHa3HaueHHoe cneLuanbHo AnA
UCMOJb30BaHNA B MOABEMHbIX MeXaHu3Max. MexaHN4YecKuii TOopmMo3 Asi MOAbEMHOIO MeXaHV3Ma NpPUBOAUTCA B AeiCTBre
npwv Boibope [6] B napametpe 1-72 QyHkyusa 3anyckd. OCHOBHOE OTAMYME OT OObIYHOMO YMNPABNEHUSA MEXaHUYECKUM
TOPMO30M COCTOUT B TOM, YTO PYHKLUA MEXAHNYECKOrO TOPMOXKEHUS MOABEMHOIO MEXaHM3Ma HanpsAMYIo YNpaBnseT pene
TOPMOXKeHUs. BMecTo 3ajaHua ToKa Ans OTNyCKaHWsA TOPMO3a onpefenseTca KPyTALWUA MOMEHT, Npuaraemblii K
cuenneHHoMy TOpMO3y nepef oTnyckaHneMm. MNoCcKoNbKy KpyTALMA MOMEHT ONpeAensaeTcs Hanpamylo, ynpoLlaeTcs
HacTporiKa AnA NPUNOXeHN B MOGBEMHbIX MeXaHM3Max.

YTto6bI NoNyumTb HGonee GbICTPOE ynpasfieHMe Npu OTNYCKaHUM TOPMO3a, UCronb3ynte 2-28 Koag. popcuposaHus ycuneHus.
CTpatermsi MexaHMYeCcKoro TOPMOXeHNA B MOABbEMHbIX MEXaHU3MaX OCHOBbIBAETCA Ha 3-LUaroBOW MOC/efoBaTeNbHOCTY, B
KOTOpOW yrpaBneHne ABUraTeniemM 1 oTnycKaHne TOPMO3a CUHXPOHU3UPYIOTCA C Lienbio 06ecneymTb OTrycKaHue TOPMO30B C
MaKCVMaslbHO BO3MOXHOW MaBHOCTbIO.

1. MpepBapuTenbHOe HamarHM4YMBaHNe ABuraTens
YTo6bl 06ecneuntsb GYyHKLMIO yaepKaHuA B ABuratene 1 ybeanTbCca B TOM, YTO OH YCTaHOB/IEH MpaBUIbHO, crneayet
npeaBapuTenbHO HaMarHUTUTL ABWraTenb.

2. MNpunoxeHne KpyTALLEro MOMeHTa K cLenieHHOMY TOPMO3y
Korga rpy3 yaepmnBaetca MexaHNM4yeCKM TOPMO30M, BENNYMHY rpy3a onpefenntb HEBO3MOXKHO — MOXHO
onpenenuTb TONbKO HamnpasfieHMe ero nepemelleHus. B MOMeHT pacuenneHus TopMo3a Heob6xoaumo nepenatb
ynpaBsrieHve rpy3om asuratento. Ytobbl obneruntb 3Ty nepepauy yrnpasieHus, B HanpaBneHUy NOAHATAA rpy3a
npunaraeTcsa KpyTAWMUA MOMEHT, 3ajaBaeMblil Nonb3oBaTtenem B 2-26 3adaHue KpymsaAw,. MoMeHmd. TO No3BonsaeT
WHMLNANM3NPpOoBaTb PErynaTOp CKOPOCTM, KOTOPbI/ B UTore 6epet Ha cebs ynpaBneHue rpysom. Ytobbl cokpaTuTb
N3HOC KOPOOKM nepepday BcrneacTsre cBOOGOAHOro xoha, KPYTALWMIA MOMEHT YCUNMBAIOT.

3. OTnyckaHne Topmosa
Korga KpyTAwmiA MOMEHT AOCTUraeT 3HauUeHUs, YCTaHOBIIEHHOrO B nap. 2-26 3adaHue Kpymaw. MOMeHmd, TOPMO3
oTnycKaeTca. 3HauyeHune, yCTaHOBNEHHoe B nap. 2-25 Bpemsa omnyckaHus mopmo3a, onpefensaeT 3afepX Ky nepepn
CHATMEM rpy3a ¢ Topmo3a. YTobbl obecneunTb Kak MOXKHO 6osiee GbICTPYIO peakLMio Ha 3Tamn Harpy»KeHus,
cnenyiowmin 3a OTNyCcKaHMeM TOpMO3a, MOXHO ¢opcupoBaTtb MA-perynatop ckopocTv nyTem yBennyeHus
NPOMOPLIMOHANIbHOIO YCUSIEHNA.
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Gain Boost. p. 2-28 —— =

Postion Control |

O6wue cBegeHnsa o6 nspgenun PyKoBOACTBO NO NPOEKTUPOBAHMIO VLT® AutomationDriveFC 300 90-1200 kBT
o
o
<
O
<
o
o
Motor ‘ ‘ ‘ ‘ ‘ 2
Speed Torque Ramp  Brake Release‘ Ramp 1 Up Ramp 1 Down Stop Delay  Activate Brake, Torque Ramp
! Up Time ! Time P.3-41 P.3-42 ! P.2-24 ! Delay ! Down Time
| p.227 | p.225 | \ | P223 | p.2-29
TorqueRef.p.2-26 — W=} — — — —[— — — — — — — — — — — — — — 4=-==—=|-=- - -
\ \ [ \ \ \
w22 | | A22 | A2 |
Torque Active Active Active W22
Active
Ref.
\ \ \ \ \ \
\ \ \ \
Brake ) | .
Relay ‘ | ‘
High Contact no.1 ‘ 1 1 ‘
E.g. DI32 [70] Mech. Brake Feedback | | | |
Mech Brake ~ LOW
Feedback ‘ ‘ ‘ ‘ ‘ ‘
High ! ! \ \ \ e —
Contact no.2 |
Low OPTIONAL | |
E.g. DI33 [71] Mech. Brake Feedback | | |
\ \
Mech Brake Open : : | : : : |
Position Closed ‘ ‘ ‘
| |
| |
| |
| |

1

Gain Boost or | |
\

| | |

PI/ICyHOK 3.34 NocnepoBaTenbHOCTb OTNYCKaHNA TOpMO3a Nnpu ynpasieHUn MmexaHn4eCKMm TopmMo3omMm nogbeMHOro mexaHmsma

I) 3apepKa BKIlOUeHNA Topmo3a: MpeobpazoBaTesb YaCTOTbl HAUMHAET CHOBA C MOJIOXKEHVS 334/ ICTBOBAHHOIO
MEexaHNyecKoro Topmosa.

I) 3apepkKa ocTaHoBa: Korga Bpems mexay nocnefoBaTenbHbIMM 3anyCcKamMy KOpoue, YeM HacTpomKa B 2-24 3adepxka
ocmaHosd, NpeobpasoBaTesib YacToTbl 3aMyckaeTcA 6e3 NPYMEHEHN MEXaHNYeCKoro Topmo3sa.

anlMep PacClWMpPeHHOro ynpasieHna MexaHn4eCKMmMm TOpMO30M B NMOADBEMHbBIX MeéXaHn3mMax CM. B.

3.9.2 KabenbHasa npoBogKka TOPMO3HOIo pe3ncTopa

3MC (BuTble Kabenu/aKpaHnpoBaHue)
OnA ymeHbLUEeHWA SNeKTPUYECKNX MOMeX OT MPOBOAOB MeXAy TOPMO3HbIM Pe3UCTOPOM M NpeobpasoBaTenem YacToThl,
NpoBoAa AOMKHbI ObITb CBUTHI. nA ynyyweHna xapaktepnuctuk SMC ncnonb3ymnte mMeTannyecknii SKpaH.
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3.10 lNporpammupyemblin NOrnyecKni
KOHTponnep

Mporpammupyembiin nornyecknii Kontponnep (MJ1K)
npepcTasnsaeT coboii 3afaHHyIo0 Nosib3oBaTeNnem
nocnefoBaTeNbHOCTb AENCTBMIA (CM. NapameTp
13-52 [lelicmsue koHmposnepa SL [x]) koraa

cooTBeTCTBYOWEE 3ajlaHHOE NoNnb3oBaTesiemMm cobbiTre (cm.

napametp 13-51 Cobsimue koHmponnepa SL [x])
oueHuBaetca MK kak TRUE (UctuHa).

YcnoBuem ans cobbiTA MOXET ObiTb onpeaeneHHoe
COCTOAHME WS TaKoe YC/I0BME, MPY KOTOPOM BbIXOA 13
JIOTVKM UNK onepaHia KommapaTopa onpeaenaeTca Kak
TRUE. 370 npuBepeT K CBA3aHHOMY AeNCTBUIO, Kak
nokasaHo Ha PucyHok 3.35.

Par. 13-51 Par. 13-52

SL Controller Event SL Controller Action
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

Par. 13-11
Comparator Operator

<

17'RUE longer than..

PucyHok 3.35 Tekylyee coctosaHne/cobbiTe ynpaBneHus un
pencreve

130BB671.13

CobbITUA 1 OeNcTBMA NPOHYMEPOBaHbl Kaxgoe no
OTAENbHOCTU 1 CBA3aHbl B Mapbl (COCTOAHUA). OTO
03Hayvaer, yTo, Korga HactynaeT cobeimue [0] (npuobpeTaet
3HayeHne TRUE (MctuHa)), BbinonHaetca delicmaue [0].
Mocne 3Toro aHanusnpytoTca coctoaHus [1] cobsimus u,
eI oHo oueHuBaeTtcs Kak TRUE (MctuHa), BbinonHAeTcA
[1] Oelicmesue, 1 T. A. B KaXkabliA MOMEHT BPEMEHN
OLIeHNBAETCA TONbKO OAHO cobbiThe. Ecnn cobbiTne
oueHeHo Kak FALSE (Jloxb), B TeueHue TeKyLLero
MHTepBana ckaHupoBaHuA (B /1K) H1MYero He npoucxoanTt
M HUKaKue apyrure cobbITVA He aHanM3npyTca. 3To
3HauuT, uto Korga [M/1K 3anyckaeTcs, B KaXAom MHTepBane
CKaHWPOBAHWSA OH BbIMOJHAET OUeHKy [0] cobbimus. Tonbko
Korga oueHka [0] cobbimus npumeT 3HayeHne TRUE
(Uctuna), NNK BbinonHuT [0] delicmseue N HayHeT
oueHuBatb [1] cobeimue. MoXHO 3anporpammupoBaTb OT 1
fo 20 cobbimul n delicmeud.

Korga npowusowno nocnegHee cobsimue/delicmeaue,
nocneaoBaTeNlbHOCTb HauMHaeTcs cHoBa ¢ [0] cobbimus/[0]
Oeticmaus. Ha PucyHok 3.36 nokasaH npumep c Tpemsa
CObbITUAMMN/[ENCTBUAMM.

Start
event P13-01

State 1
13-51.0
13-52.0

130BA062.14

Stop

event P13-02
-~

~ Stop

\event P13-02
|

/

_~ Stop
- event P13-02

PucyHokK 3.36 BHyTpeHHUIn perynaTtop Toka, npumep

KomnapaTtopbi

KomnapaTtopbl ncnonb3yoTca ana cpaBHeHNA
HenpepbIBHbIX NePeMEHHbIX (BbIXOAHON 4acToOTbl,
BbIXOHOIO TOKa, aHanoroBOro BXOAHOro cUrHana n 1. a.) ¢
bMKCMpOBaHHbIMM NpPeayCTaHOBMEHHbIMY BENMYNHAMMU.

Par. 13-11 F_f

Comparator Operator IN
Par.13-10 a
Comparator Operand < =1
Par. 13-12 TRUE longer than.

Comparator Value

PucyHok 3.37 Komnapatopb!
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MpaBuna nornkn

C nomolybto nornyecknx onepatopos U, WA, HE moxHo
o6beanHaTb fo Tpex 6ynesbix Bxogos (TRUE/FALSE) ot
TallMepoB, KOMMNapPaToOpPOB, UMPPOBbLIX BXOAOB, 6UTOB
COCTOSIHMA U COObITUIA.

Par. 13-41 Par. 13-43 =4
Logic Rule Operator 1 Logic Rule Operator2 @
Par. 13-40 9 P 9 P S
Logic Rule Boolean 1 ® r§
Par. 13-42 >D D =
Logic Rule Boolean 2 ... 04)
Par. 13-44
Logic Rule Boolean 3
PucyHok 3.38 lMpasuna norukn
Mpumep nprumeHeHUA
MapameTpbl
QyHKUMA HacTpoika

4-30 OyHKUWA [11
npu notepe OC |Mpepynpexna

130BB839.10

ABurartena eHune

4-31 OwwnbKa 100 06/MUH
ckopoctn OC
nsuvrartens

4-32 Tanm-ayt 5c¢
npu notepe OC
nOBuratens

7-00 Uct.curn.0 |[2] MCB 102
C NMA-per.ckop.

17-11 PaspeweH |1024*
ne (no3ununn/ob)

13-00 SL
Controller Mode

[1] BknioueHa

13-01 CobbiTne |[19]

3anycka Mpepynpexa
eHune

13-02 CobbiTne | [44] KHonka

OoCTaHOBa cbpoca

13-10 Onepang |[[21] Ne

cpaBHeHuWA npepynpexa.

13-11 Onepatop |[1]=*
cpaBHeHuWA

13-12 Comparat |90
or Value

13-51 CobbiTne |[22]
KOHTponnepa SL | Komnapatop
0

13-52 [fencteue |[32]
KOHTponnepa SL |Yc.H.yp.Ha

udB.BbIX.A
5-40 Pene [80] Lundp.
dyHKUMIA Bbixog SL A

*= 3HaueHue Mo yMonyaHuo

MapameTpbl

NpumeyaHns/KommeHTapuu.
MpepynpexxaeHue 90 BbigaeTca
npwy npesbilleHn Npefjena Ha
moHuTope OC. MK
KOHTponupyet
MpepynpexxaeHue 90, n ecnn
MNpepynpexxaeHue 90
cTaHoBUTCA UCTUHHbIM (TRUE),
aKkTuBmpyetca pene 1.
BHelwHee obopyfnoBaHme MoXeT
yKa3blBaTb Ha HEO6XOANMOCTb
obcnyxuBaHus. Ecnm owmnbka
obpaTHoli CBA3M OMycKaeTcA
HMXe npefena CHoBsa B
TeyeHune 5 cekyHA, NpuBoj
npogomkaeT paboty un
npegynpexaeHve ncyesaer.
OpHako pene 1 6yaeT akTMBHO
o Haxatua [Reset] (C6poc) Ha
LCP.

Ta6bnuua 3.21 Ucnonb3oBaHue SLC ana HacTpoiikn pene

3.11 DKcTpemanbHble ycnoBua paboTbl

KopoTkoe 3ambikaHue (pasa-dasa asurartens)
MpeobpasoBaTesib YacTOTbl UMEET 3aLUTY OT KOPOTKOro
3aMblKaHWsA, OCHOBaHHYIO Ha M3MepeHNM TOKa B Kaxaon u3
Tpex da3 ABuratens unun B Leny NOCTOAHHOIO TOKa.
KopoTkoe 3amblkaHne mexay AByMA BbIXOLHbIMY dazamu
NPYBOAUT K Neperpyske UHBepTopa no ToKy. iHBepTOp
OTK/IOYAETCA OTAENbHO, KOrAia TOK KOPOTKOro 3aMblKaHuWsA
npeBbllIaeT JONYCcTMOe 3HayeHne (aBapuiAHbIn curHan 16
— OTKItOUYEHNE C BNOKMPOBKON).

O 3awmTe npeobpasoBaTena YacTOTbl OT KOPOTKOIO
3aMblKaHMA Ha BbIXOAAaX pa3feneHunn Harpysku u
TOpMOXKeHUua cm. [lpumedaHue o npedoxpaHumensax u
asmomamudyeckux selknodamensx ona FC 100, FC 200 u FC
300.

Cm. ceptuduKar B.

KommyTauma Ha Bbixoge

KommyTauua uenen Ha BbIXOAEe MeXAay ABuratenem u
npeobpa3soBaTenem 4acToTbl BMOSIHE AOMNYCTMMA.
KommyTauma Lenen Ha BbIXOfe He MOXeT NoBpeauTb
npeobpa3oBaTtesib YacTOTbl, HO MOXET BbI3BaTb NosABMeHNE
COOBLWEHNIA O HEUCMPABHOCTH.
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MepeHanpsxeHne, co3faBaemoe ABUraTenem B
reHepaTopHOM pexxume

HanpseHre B MpOMeXXyTOUHOW Leny yBennurnBaeTcs,
Korga fiBuratesfib NepexoguT B reHEPaTOPHbIN PeXnM. ITo
NPOVCXOAUT B CNEAYIOLUX ClyYyasx:

(] Korga Harpys3ka reHepunpyeT sHepruto, oHa
pPacKpy4ymBaeT Asuratesb npu NOCTOAHHON
BbIXOAHOW YacToTe npeo6pa3OBaTenﬂ.

. B npouecce 3amenneHnsa (yMeHbLUEHNA CKOPOCTU)
npu 60/1bLLIOM MOMEHTE UHEPLUN N HN3KOM
TPEHWW, BPEMEHUN ANA 3aMedNieHnNA He[OCTaTOYHO
LA paccenBaHUA 3Heprum B BUAe notepb B
npeobpasoBaTesie YacTOTbl UKW fABUraTene.

° HEBepHaH HaCTpOI;IKa KOMMNeHCaunn CKOJNbXXeHNA
MOXEeT NPMBECTUN K NMOBbILLUEHUIO HaNPAXEHNA B
uenm noCToAHHOIo TOKa.

. Mpotneo-2C npu paboTe gBuratens c
NMOCTOSAHHbIMY MarHuTamu. Mpu BbiGere Ha
6onbwnx obopoTax, npoTneo-3C oT gBuratens c
MOCTOSIHHBIMY MarHUTamy NnoTeHUManbHO MOXeT
NPEeBbICUTb MaKCUManbHO JONyCTUMOe
HanpsXeHre npeobpa3oBaTenia YacToThl, YTO
MOXeT CTaTb MPUYMHONW MONOMKU. YTO6bI He
4ONyCTUTb 3TOro, 3HaueHne 4-19 Max Output
Frequency aBTOMaTM4eCKn OrpaHVNYMBAETCA Ha
OCHOBE BHYTPEHHEro pacyeTa C MCMNosb30BaHMEM
3HaueHunn 1-40 Back EMF at 1000 RPM, 1-25 Motor
Nominal Speed v 1-39 Motor Poles.

Ecnu cywectByeT BO3MOXXHOCTb pPa3BUTUSA
ABUraTenem CJIMLKOM OOJbLLION CKOPOCTY,
komnaHua Danfoss pekomeHayeT ocHacTUTb
npeobpasoBaTtesib YacTOTbl TOPMO3HbIM
pe3ncTopom.

YBE/IOMJIEHU.

I'Ipe06pa3OBaTem> 4acToTbl JOJIXKEH 6bITb OCHalleH
TOPMO3HbIM NpepbiBaTenem.

Bnok ynpasneHnA MOXeT MbITaTbCA CKOPPEKTUPOBaTb
N3MeHeHne CKOPOCTW, eCliN 3TO BO3MOXHO (2-17 Over-
voltage Control). Mpw BOCTUKEHUN ONpeAeneHHOro YPOBHA
HanpsXeHVA NHBEPTOP OTKIOYAETCA ANA 3alyuThl
TPaH31CTOPOB 1 KOHAEHCAaTOPOB MPOMEXKYTOUYHON Lienu.
[Ana Bbibopa crnocoba perynupoBaHnsa YPOBHA HaMpsaKeHNs
NPOMEXYTOYHOW Lienu cM. napameTpbl 2-10 Brake Function
n 2-17 Over-voltage Control.

YBENJOMJIEHU

KoHTponb nepeHanpseHUA Henb3A BKAOUNTb NPy
paboTe c gBUraTenemM c NOCTOAHHbIMM MarHuTamm (T. e.
Korpa ana napametpa 1-10 Motor Construction
yCTaHOBNEHO 3HaveHue [1] HesgHonosoc. ¢ nocm. mazH.).

OTK/IlOYEeHMEe HanpsXeHUsa ceTn

Mpw oTKNOUEHUN HaNpsAXeHWs ceTu npeobpasoBaTtenb
yacToTbl NpoAomKaeT paboTaTh, MOKa HamnpsKeHne
NPOMEXYTOUYHOW Lienn He CHU3NUTCA A0 MUHUMANbHOrO
YPOBHSA, NPY KOTOPOM MPOUNCXOANUT OCTaHOB. MUHUManbHoe
HanpseHre, NPY KOTOPOM MPOUCXOAUT OCTAaHOB, 0ObIYHO
Ha 15 % HMXe HaumeHbLlero HOMUHANbHOIO HanpsXeHus
nTaHuA npeobpasoBaTtens YyacToTbl. [POAOMKUTENBHOCTD
paboTbl MHBEPTOPA NpY Bbibere onpeaensieTcs
HanpsXeHrem ceTn neped nNponagaHvem NUTaHUA n
Harpyskon gsurartens.

CraTuueckas neperpyska B pexume VVCPlUs
MNeperpy3ka Bo3HMKaeT, Koraa AOCTUraeTcA NpefesbHbIN
KPYTALMIN MOMEHT, 3aAaHHbIn B 4-16 Torque Limit Motor
Mode/4-17 Torque Limit Generator Mode.

Mpwn neperpyske npeobpasoBaTtena YacTOTbl PerynAaTopbl
YMEHbLLAIOT BbIXOAHYIO YaCTOTY ANIA CHVMXEHUA HarpysKu.
Mpu cunbHOM nNeperpyske TOK MOXET OKa3aTbCA CTOMb
60nbLUNM, YTO 3TO NpUBEfET K OTKNIOUYEeHNI0
npeobpasoBaTenia YacToTbl NpYMepHO Yepes 5-10 c.
PaboTta Ha npefenbHOM KpyTALEeM MOMEHTe orpaHuMyeHa
BpemeHeM (0-60 c), KOTOPOE 3afaeTcA NapPamMeTpPoM
14-25 Trip Delay at Torque Limit.

3.11.1 Tennosas 3awmTa gBuraTtens

YT06bI 3aWUTUTL NPUNOXKEHNE OT CepPbe3HbIX
nospexaexnii, B VLT® AutomationDrive npegycMoTpeHo
HeCKONbKO crneumranbHbiX GYHKLNIA.

Mpepen momeHTa

3awmTa gBuUraTena ot neperpysku gencrayet He3aBUCKMO
OT CKOPOCTU BpalleHuA. [pegenbHbi KpyTALWMA MOMEHT
ycTaHaBnnBaeTca B napameTtpax 4-16 JJguzamesnoH.pexum ¢
02paHuy. MmomeHma w 4-17 [eHepamopH.pexum ¢
02paHuU4.MmomeHma. Bpema go oTknioueHnA Npu NoABneHUn
npegynpexaeHna o NpeBbllueHn npejena KpyTAwero
MOMEHTa yCTaHaBnvBaeTca B 14-25 3adepxxka omknwoy.npu
npeo. MoMmeHme.

MNpepen no Toky

Mpenen no ToKy 3apaetcsa B napametpe 4-18 [peden no
MoKy, a Bpemsa A0 OTKJIIOYEHUA NPU NOABIEHUN
npenynpexaeHna o NpeBbllleHUN npegena no ToKy
3apaeTca B 14-24 3a0pX. omk/. npu npo. moke

HwxHuin npepgen ckopocTtu

B napametpe 4-11 HuxH.npeden ckop.0guzamenalo6/mMuH]
unu 4-12 HuxHul npeden ckopocmu dguzamens [yl
yCTaHaBNMBaloTCA Npefenbl Arana3oHa paboueli cKopocTn
(ot 30 po 50/60 I'y). B napametpe 4-13 BepxH.npedesn
ckop.0gueamensa [06/MuH] unu 4-19 Makc. 8bixo0Has
yacmoma yCTaHaB/MBaeTCA MaKCMMarnbHaa BbIXOAHasA
CKOPOCTb, KOTOPYIO MOXET BblAaTb NpeobpasoBaTesnb
YyacToTbl.
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dneKTpoHHoe TennoBoe pene (3TP)

®OyHKumsa TP npeobpasoBaTensi YacTOTbl NU3MepsAeT
baKTMUecKnin TOK, CKOPOCTb U BPeMs [fA BblUNCIeHNA
TemnepaTtypbl ABUraTeNs 1 ero 3almTbl OT Neperpesa
(NpegynpexpeHre unu oTknoueHne). imeetca Takxke Bxof
ONA NOAKNIOYEHNs BHELWHero Tepmuctopa. TP — 370
3NeKTPOHHaA GYHKLMs, KoTopas uMUTupyeT
6UMeTannnyeckoe pene Ha OCHOBE BHYTPEHHUX
n3mepeHun. Ha PucyHok 3.39 nokasaH npumep, rae Ha ocu
X MOKa3aHO COOTHOLEeHNe MeXaY lgsur. U HOMUHANIbHBIM
3HayeHneM lgsur. Ha ocn Y nokasaHo Bpema B ceKyHAax [0
TOro, Kak TP cpaboTaeT v BbINOAHWT 3alMTHOE
OTK/loUeHne npeobpasoBaTensa 4yacToTbl. Ha KpuBbIx
noKasaHa xapakTepHaa HOMWHanbHaA CKOPOCTb: BABOE
60nbliue HOMVHaNbHOWM cKopocTh 1 0,2 OT HOMUHaNbHOMN
CKOpOCTU.

Mpwn 6onee HU3KoM ckopocTn dyHKUMA ITP cpabaTbiBaeT
npv 6onee HU3KOWM TemnepaType B CBA3M C MEHbLUMM
oxnaxgeHvem fsuratensa. Takum obpasom pgsuraTenb
3alUyLieH OT neperpesa Aaxe Ha Masiol CKOPOCTU.
®yHKuma TP BblumcnaeT TemnepaTypy ABuraTtens Ha
ocHoBe $aKTUUECKOro ToKa 1 CKOpPOCTU. BbluncneHHan
TemnepaTtypa oTobpaxaeTca Kak CUMTbIBAEMbI NapameTp B
16-18 Tennogasa Haepy3ka dgueamena B FC 300.

t[s]

2000 1 g
1 £
1000 I.
600 5
500 S
400 \\ N \\
300 \\ \
200 N
NN
\\‘\\ four=1xfun
100 ~
60 = four=2xfyn
38 four=02xf yy
30
20
10 L
10 12 14 16 18 20 fan

PucyHok 3.39 Mpumep 3TP

3.12 be3onacHbI OCTaHOB

3.12.1 be3onacHoe OTK/OYeHne KpyTALero
MOMeHTa

Mpeob6pasoBaTenb YactoTbl FC 302 BbinycKaeTca ¢
JOCTYMHOW Mo 3aKa3sy ¢yHKUMe 6e30MacHOro oTKNoYeHun
KpyTAwero momeHTa (STO) yepes knemmy ynpasneHus 37.
OyHKumA STO oTknoyaeT ynpaBnaioliee HanpsXeHre Ha
CUNOBbLIX NONYNPOBOAHMKAX BbIXOAHOW CTYNeHU
npeobpa3oBaTens YacToTbl, YTO B CBOI ouepeib
NpenATCTBYET reHepMpoBaHNIo HanpaKeHns, Tpebyemoro
ANA BpaleHna geuratend. Ecnvm akTnernpoBaHo 6e3onacHoe
OTKIIOYEHMEe KpyTALero MomeHTa (Knemma 37),
npeobpa3oBaTesnb YacTOTbl NMOAAET aBapPUIAHbIA CUTHaN,
3aTeM BbIMOJSHAETCA OTK/OYEHMe YCTPONCTBA U ABUraTesnb
OCTaHaBnMBaeTcs ¢ Bbiberom. MNoTpebyeTca npounssectu
nepesanyck Bpy4Hyto. OyHKUMA 6e30MacHOro oTKlYeHUA
KpYTALLEro MOMeHTa MOXKeT 1CNOoNb30BaTbCA ANiA
aBapuIiHOM OCTaHOBKM Npeobpa3oBaTens YacToTbl. B
HOpManbHOM pexrme paboTbl, Korga 6esonacHoe
OTK/oYeHVe He TpebyeTcA, cnepyeT NCNONb30BaTh
dyHKUMI0 06bIYHOTO OCTaHOBa Npeobpa3oBaTena YacToTbl.
Mpw ncnonb3oBaHMM aBTOMATUYECKOTO Nepe3anycka
cnepyeT cobniogaTtb TpeboBaHUA, yKasaHHble B CTaHAapTe
ISO 12100-2, naparpa¢ 5.3.2.5.

3.12.2 OyHKuMA 6e30NacHOro OTK/YEeHUA
KpyTAwero momeHTa (tonbko B FC
302)

DyHKUMA 6e30MacHOro OTKNIOYEHNA KPYTALLEro MOMEHTa B
FC 302 mokeT ncnonb3oBaTbCA C aCUHXPOHHbIMU 1
CYHXPOHHbIMW ABUraTeNAMHU, a TakxkKe C ABUraTenamm C
NOCTOAHHbIMW MarHuTamu. MoxeT clnyunTbCca, YTo B
CUNOBbLIX NONYMNPOBOAHMKOBBIX NpUbopax
npeobpasoBaTenia YacToTbl BO3HMKHET fBa OTKa3a. [pun
MNCNONb30BaHNN CMHXPOHHDBIX ABUraTenen, a Takxe
ABuratenei ¢ NOCTOAHHbIMW MarHMTamu, OTKasbl MOTyT
NPUBECTN K «OCTaTOYHOMY» BpaLleHnto. Yron noBopoTa
BaJla OLEeHUBaeTCA BennunHon 360/(4mcno nonocos). ITo
cnepyeT yuynTbiBaTb B CUCTEMAX C CUHXPOHHbIMM
ABUraTenaAMn 1 ABUratenamm C NOCTOAHHbIMU MarHMTamu, u
Heo6XoAMMO MPUHATL Mepbl, UCKoYatoLWwmne
BO3HWKHOBEHME Npobnem, BAALWMX Ha 6€30MacHOCTb.
Takaa cuTyauma HEBO3MOXHaA C aCUHXPOHHbIMU
ABuratenamu.
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3.12.3 YcnoBua ncrnosnHeHna obA3aTenbCTs

YcnoBua ncnonHeHna obsasatenbcrs
3a 3HaHVe NepCcoHanom nopsaKa YCTaHOBKM 1
3KCnnyaTaummn ¢yHKLMU 6e30MacHOro OTKIYEHWs

KpyTALlEero MOMeHTa OoTBe4aeT NnoJsib3oBaTesb. Heo6xo;w|M0:

. MpounTaTb ¥ NOHMMATb HOPMbI 1 MpaBuna
TEXHUKM 6€30MacHOCTU, OTHOCALIMECA K
npepynpexXaeHnio HeCYacTHbIX ClyJaes.

. MoHuMmaTb obLme NHCTPYKLUMUN U MHCTPYKLNUK MO
TeXHNKe 6e30MacHOCTU, NpUBEAEHHbIE B JaHHOM
onMcaHun, a TakKe B paclUMPeHHOM OMMUCaHNK B
pasgene bezonacHoe omkoYeHUe Kpymauezo
MomeHma B MIHCmpyKkyusx no skcnayamayuu
npeobpaszogameneli yacmomol VLT®.

. Xopomo 3HaTb obwme CTaHAapPTbl U CTaHOAPTbl B
06nacT TeEXHNKN 6e30MacHOCTM, OTHOCALMECH K
TeM U NHBIM NMPUMEHEHNAM.

MoHATWE «NOMb30BaTeNb» B JAHHOM KOHTEKCTe
onpefensaeTca Kak «MHTerpaTop, onepaTop Unv nepcoHan,
BbIMOHSAIOLMIA PEMOHT 1 TEXHUUYECKOe 06CYKMBaHWe».

3.12.4 [ononHutenbHaa nHGopmaums

Moppo6Hyto nHdopmaumio o 6e30MacHOM OTKIIOUYEHUN
KPYTALLEro MOMEHTa, BK/I0YasA CBEEHUA O MOHTaXe n
BBOAE B 3KCMyaTauuio, CM. B pa3fesne, NOCBALEeHHOM
6e30nacHOMy OTKJIOUEHMIO KPYTALLEro MOMeHTa B
WHCcTpyKumAx no skcnnyataumy npeobpasosatenei
yactotbl VLT®.

3.12.5 YcTaHOBKa BHeLLHEro ycTponcraa
6e3onacHocTn B coyeTaHun ¢ MCB
112

Ecnn nogknioyeH cepTMdULNPOBaHHbLINA Ha
B3pblBO6GE30MaCHOCTb Moaysb Tepmuctopa MCB 112,
ncnonb3yowWwuin Knemmy 37 B KauyecTBe KaHasa 3alWTHOro
BbIK/OYeHMA, Bbixod X44/11 y MCB 112 ponxeH 6biTb
cBA3aH no cxeme «M» ¢ gatumkom obecnevyeHms
6e30MacHOCTY (KHOMKOW aBapUNHOrO OCTaHOBA WX
npenoxpaHUTeNbHbIM BbIKNOUaTeNeM), akTMBM3NPYIOLWM
6e3onacHoe OTKIIIoYEHNe KpyTALero MoMeHTa. 310
03HayaeT, YTo BbIXOAHOW CUMrHan Ha Knemmy 37
6e30MacHOro OTK/YEHWA KPYyTALLero MoOMeHTa umeet
BbICOKN YPOBEHb (24 B) TonbKO B TOM cilyyae, eciu u
CUrHan ot Bbixoda X44/12 MCB 112, n curHan ot gatyumka
obecneueHna 6ezonacHocTn nmetoT BbICOKI YPOBEHD.

Ecnun xotsa 6bl OAUH U3 3TUX ABYX CUTHANOB NMeeT HU3KNI
YPOBEHDb, BbixogHOW curHan Ha Knemmy 37 Takxke 6ypet
HW3KOYPOBHEBbIM. YcTpoicTBo 6€30MacHOCTM C Takom
norukon tmna «M» camo JOMKHO COOTBETCTBOBaTb
TpeboBaHuAm ctaHaapTa IEC 61508, SIL 2. CoeanHeHne
MeXAy BbIXOLOM YCTPOMCTBa 6€30MacHOCTM C Nornyeckom
cxemolt «M» 1 Knemmoii 6e30nacHOro OTKNoYeHNs
KpYTALLEro MOMeHTa 37 JOMKHO ObiTb 3alyuLLieHO OT
KOPOTKOro 3ambikaHuA. Ha PucyHok 3.40 nokasaH Bxof
nepesanycka A/l BHELHero ycTpolicTBa 6e3onacHocTu. 310
O3HauaerT, YTO B JaHHOW YCTaHOBKE HYXXHO YCTaHOBUTb ANA
napameTpas-19 Knemma 37, 6e3ondcHbili 0CMAHO8 3HaUYeHne
[7]1 vnn [8]. MNoppobHee cm. VIHCTpyKUUM No 3KcnyaTaumm
MCB 112.

R
| 5
Hazardous | Non- Hazardous Area %
Area | =]
-
\
‘ PTC Thermistor Card
‘ MCB112
\
\
| Xa4l 1[2]3[4]5]6]7]8]9[1011]12
PTC | Digital Input
Sensor ‘ e.g. Par 5-15
\
2|22|2|2|2 2|2|2|2
2lglele|0/00/6|0 0
12|13|18|19|27|29|32| 33|20/37
DI |
Safe Stop
Par. 5-19
Terminal 37 Safe Stop
Safety Device
SIL 2
Safe AND Input
5 Safe Output
[=%
£
(o}
®
(%]
Manual Restart

PucyHok 3.40 UnniocTpaumsa BaXKHbIX 0CO6EHHOCTEN YCTaHOBKM
KOMO6VHaLy 6€30MacHOro OTK/IIOYEHUA KPYTALLEro MOMEHTa U
cucTembl, B KoTopoui ncnonbsyetca MCB 112
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HacTpoikn napameTpoB AN BHELLHEro ycTponcTaa
6e3onacHocTn B coyetaHum ¢ MCB 112

Mpu nogkntoueHHom ycTponctee MCB 112 ctaHoBATCA
OOCTYNHbIMK JONofHUTeNbHble 3HadeHus ([4]-[9]) ana
napameTpa 5-19 Knemma 37, 6e3onacHeili ocmaHos (Knemma
37 6e30nacHOro OTKMOUEHNA KPYTALLEro MOMEHTa).
3HaueHusa [1]* n [3] B 5-19 Knemma 37, 6esonacHeit
0CMAHo8 TakXe JOCTYMHbl, OAHAKO UX He creayeT
MCMOsb30BaTb, NMOCKOJIbKY OHU NMpeAHa3HauyeHbl And CUCTem
6e3 MCB 112 unu gpyrux BHeWHWX YCTPONCTB
6e3onacHoctn. Ecnun B 5-19 Knemma 37, 6esonacHsiti
ocmaHos no olwunbke BbibpaHo 3HauveHue [11* nnn [3] n
npovcxoaut cpabatoiBaHue MCB 112, npeo6pasoBatenb
YacToTbl OTpearnpyeT nofgayelrt aBapunHOro curHana
«OnacHasA HemcnpaBHOCTb [A72]» N OCTaHOBUT
npeobpa3oBaTenib YacToTbl Bbiberom 6€3 aBTOMaTU4YeCKoro
nepesanycka.

3HaueHua [4] n [5] B 5-19 Knemma 37, 6e30nacHsili 0CMAaHos
BblbMpatoTca Tonbko Korga MCB 112 ucnonbsyeT GyHKLMIO
6e30MacHOro OTK/YEHWA KpyTsalero MomeHTa. Ecnm B
5-19 Knemma 37, 6e3onacHelli ocmaHog no owmnoke
BbIOpaHO 3HaueHue [4] unm [5] 1 BHellHee yCTPOWCTBO
6e30MacHOCTM BbI3blBaeT cpabaTbiBaHe 6e30MacHOro
OTKJTIOUYEHMA KPYTALLEro MOMeHTa, npeobpasosaTtesb
4acToTbl pearupyeT nogayern aBapuHOro curHana
«OnacHaA HencnpaBHoCTb [A72]» n ocTaHaBnMBaeT
npeobpa3oBaTenib YacToTbl Bbiberom 6€3 aBToMaTUYeCcKoro
nepesarycka.

[nAa coueTaHMA BHeLWHero ycTpoicTBa 6e3onacHocTyn 1
MCB 112 B 5-19 Knemma 37, 6e30ndcHbili 0CMAaHO8 OOMKHbI
6bITb BblIbpaHbl 3HaueHus [6]-[9].

YBE/IOMJIEHU.

O6paTnTe BHMMaHUE, YTO KOraa BHellHee YCTPONCTBO
6e30MacHOCTN CHOBa AeaKTUBUPOBAHO, 3HauYeHusA [7] n
[8] B 5-19 Knemma 37, 6e3ondacHbili ocmaHos
MCNonb3yloTCa ANA aBTOMaTMYeckoro nepesanycka.

310 AONYyCKaeTCA TONMbKO B cnefylowmx cutyaumax:
L] npeuOTBpaLLlEHI/Ie HenpeayCcMOTPEHHOIo nMycCcka
peannsyetTca apyrmumn 4actamm yCtaHOBKU C
6e30MacHbIM OTK/OUEHNEM KpyTALEro MOMeHTa.

o MmeeTca BO3MOXHOCTb 06ecrneunTb Gprsnyeckm
OTCYTCTBYE NIOfEN B OMACHOW 30He B C/IyYasix,
Koraa 6e3onacHoe OTKIIIOUYeHME KPYTALLEro
MOMEHTa He aKTMBUPOBaHO. B yacTHoCTY,
HeobxonMo cobntofgaTb TpeboBaHUA naparpada
5.3.2.5 ctangapta ISO 12100-2 2003.

Bonee noppo6Hyto nHdopmaumio o MCB 112 cm. B
enasa 9.7 llnama mepmucmopa PTC MCB 112 n
WHCTPYKLMAX MO 3KChnyaTauuu.
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4 Bbl6op

4.1

dneKkTpuyeckune xapakrepuctukm, 380-500 B

FC 302

N9OK

N110

N132

N160

N200

N250

Bbicokasa (HO)/HopmanbHas
neperpyska (NO)*

HO NO

HO NO

HO NO

HO NO

HO NO

HO NO

TununuyHas BbIXO4HAsi MOLWHOCTb Ha
Bany [kBT] npu 400 B

90 110

110 132

132 160

160 200

200 250

250 315

TuUnNuuyHas BbIXO4HAsi MOLWHOCTb Ha
Bany [n. c] npm 460 B

125 150

150 200

200 250

250 300

300 350

350 450

TununyHaa BbIXOAHaA MOLYHOCTb Ha
Bany [KBT] npn HanpsaxeHun 500 B

110 132

132 160

160 200

200 250

250 315

315 355

Kopnyc 1P21

D1h

D1h

D1h

D2h

D2h

D2h

Kopnyc IP54

D1h

D1h

D1h

D2h

D2h

D2h

Kopnyc 1P20

D3h

D3h

D3h

D4h

D4h

D4h

BbixogHol TOK

HenpepbisHbin (npn 400 B) [A]

177 212

212 260

260 315

315 395

395 480

480 588

MpepbiBUACTbIN (Neperpyska B TedeHme
60 c npu 400 B) [A]

266 233

318 286

390 347

473 435

593 528

720 647

HenpepbiBHbii (Mpyn 460/500 B) [A]

160 190

190 240

240 302

302 361

361 443

443 535

MpepbIBACTBIN, MOLIHOCTb (Meperpyska
60 ¢ npu 460/500 B) [KBA]

240 209

285 264

360 332

453 397

542 487

665 588

HenpepbiBHbIN, MOLWHOCTL (Mpun 400 B)
[KBA]

123 147

147 180

180 218

218 274

274 333

333 407

HenpepbiBHbIN, MOLWHOCTL (Mpu 460 B)
[KBA]

127 151

151 191

191 241

241 288

288 353

353 426

HenpepbiBHbIA, MOLWHOCTL (Mpu 500 B)
[KBA]

139 165

165 208

208 262

262 313

313 384

384 463

MakKc. BXoAHOW TOK

HenpepbiBHbiin (Mpu 400 B) [A]

171 204

204

251 304

304 381

381 463

463 567

HenpepbiBHbiin (Mpu 460/500 B) [A]

154 183

183

231 291

291 348

348 427

427 516

Makc. pasmep Kkabens: ceTb, aBuUraTens,
TOPMO3 1 LieNb pa3feNieHns Harpysku
Mm® (AWG)]M2

2 x 95 (2 x 3/0)

2 x 185 (2 x 350 mcm)

MakKc. BHelHue ceTeBble

npenoxpaHutenn [Al?

315

350

400

550

630

800

PacueTHble NoTepU MOLYHOCTY MpK
400 B [BT]¥ ¥

2031 | 2559

2289 | 2954

2923 | 3770

3093 | 4116

4039 | 5137

5005 | 6674

PacueTHble 3HaueHne notepu

MOLLHOCTW npw 460 B [BT] 4 9

1828 | 2261

2051 | 2724

2089 | 3628

2872 | 3569

3575 | 4566

4458 | 5714

Macca, kopnyc IP21, IP54, kr (byHT) 6)

62 (135)

125 (275)

Macca, kopnyc IP20, kr (pyHT) @

62 (135)

125 (275)

Kna

0,98

BbIXO,D,HaH YacCToTa

0-590 'y

OTK/IoYeHVe NpU neperpese
paguaTopa

110 °C

OTKntoYeHne no Temn. nnatbl

ynpasneHus

75 °C

80 °C

*Bbonbluas neperpyska coctasnaeT 150 % HenpepbIBHOrO Toka B TeueHme 60 ¢, HopmanbHaa neperpyska — 110 % Toka B TeueHue 60 c.

Tabnuua 4.1 TexHnyeckne xapakrepuctuku, Tunopasmep D, 380-500 B, nutaHue ot cetn 3 x 380-500 B nep. Toka

1) AMepuKkaHckuli copmameHm npogooos.
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2) K knemmam nooknioyeHus nposooos8 npeobpaszosameneli yacmomol N132, N160 u N315 Henb3a nodk/ilo4ume Kabeau 0OHUM pasmepom
6osnbuue.

3) HomuHanel npedoxpaHumenel cm. 8 enasa 7.2.1 [pedoxpaHumenu.

4) Tunosble 3Ha4YeHUA NOMepPbL MOWHOCMU NPUBOOAMCA NPU HOMUHAbHOU Haz2py3Ke; npednoadzaemcs, Ymo OHU HAX00AMCA 8 npedenax
odonycka #15 % (0onyck C8A3aH C U3MeHeHUAMU HANpsXeHUs U pdsaiuduem xapakmepucmuk kabesnel). 3Ha4eHus npusedeHsl UCxXo0s U3
munuyHozo KI1/] 0sueamens (sparuua IE/IE3). [ina 0sueameneti ¢ 6onee Huskum KI1[] nomepu mowHocmu 8 npeobpasogamersie gospacmarnom.
Ecnu yacmoma koMmymauyuu nogbllueHd 0OmHOCUMesibHO pdcyemHol, nomepu MOWHOCMU MO2ym 803pdcmu 3HAYumesibHo. 3HaYeHus
nompeb6naemol mowHocmu 015 LCP u muno8bix cusosbix niam ydymeHsl. YCMaHo8Kka 0onosiHUMesbHbIX ycmpoulcme U Hazpy3Ku 3aKa34yuka
Mo2ym ygenu4yums nomepu Ha 30 Bm, xomsa 06bl4HO npu nosHoU HAzpy3ke naamel ynpdesieHus U yCmMaHo8/IeHHbIX OONOIHUMEbHbIX NJIamax 8
2He30ax A unu B ygenuueHue nomeps cocmaensem 8cezo 4 Bm 0ns kaxool niameil.

5) Usmepsemcsa ¢ ucnonb3o8aHuem 3KpaHUPOBAHHbLIX Kabenel 08uzamesis O/TUHOU 5 M npu HOMUHANILHOU HAzpy3Ke U HOMUHA/IbHOU Yacmome.
6) [lononHUMesneHble munopasmepsi umeiom cnedyrowue maccol: D5h — 166 (255) / D6h — 129 (285) / D7h — 200 (440) / D8h — 225 (496). Bec
YKA3aH 8 Ke (hyHmax).
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Bbi6op PykoBoacTBO No npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

FC 302 P315 P355 P400

Bbicokasa (HO)/HopmanbHas

HO NO HO NO HO NO
neperpyska (NO)*

TunnyHas BbIXOAHAA MOLHOCTb Ha
315 355 355 400 400 450
Bany [kBT] npu 400 B

TuUnNnyHaa BbIXOAHAA MOLHOCTb Ha
450 500 500 600 550 600
Bany [n. c.] npm 460 B

TunuyHaa BbIXOAHaA MOLHOCTb Ha
sany [KBT] npn 500 B 355 400 400 500 500 530
Kopnyc 1P21 E1 E1 E1
Kopnyc IP54 E1 E1 E1
Kopnyc P00 E2 E2 E2
BbixogHOW TOK
HenpepbiBHbin (npu 400 B) [A] 600 658 658 745 695 800
MpepbiBUCTbIN (Neperpyska 60 ¢)
(npwu 400 B) [A]

HenpepbiBHbi (npu 460/500 B) [A] 540 590 590 678 678 730
MpepbiBuCTbIN (Neperpyska 60 ¢)

(npwu 460/500 B) [A]

HenpepbiBHbIN, MowHOCTb (Npu 400 B)
[KBA]

HenpepbiBHbIA, MOLWHOCTL (Mpun 460 B)
[KBA]

HenpepbiBHbLIA, MOLWHOCTL (Mpu 500 B)
[KBA]

Makc. BXogHOM TOK

HenpepbiBHbiin (Mpu 400 B) [A] 590 647 647 733 684 787
HenpepbieHbiii (Mpu 460/500 B) [A] 531 580 580 667 667 718
Makc. ceueHune Kabens, ceTb, ABUraTenb
N uenb pasfesieHna Harpysku 4 x 240 (4 x 500 mcm) 4 x 240 (4 x 500 mcm) 4 x 240 (4 x 500 mcm)
[MMm? (AWG)] D2

Makc. ceueHue Kabens, uenb

900 724 987 820 1043 880

810 649 885 746 1017 803

416 456 456 516 482 554

430 470 470 540 540 582

468 511 511 587 587 632

) 2 x 185 (2 x 350 mcm) 2 x 185 (2 x 350 mcm) 2 x 185 (2 x 350 mcm)
TopMmoxeHna [mm® (AWG)Y]

Makc. BHellH1e ceTeBble
900 900 900
npepoxpanutenu [A]®)

PacueTHble noTepu MOWHOCTM Npu
400 B [BT]¥ ¥

PacueTHble noTepu MOLYHOCTU Npu
460 B [B1] 4?

Bec, kopnyc IP21, IP54 [kr] 270 272 313
Bec, kopnyc IP00 [kr] 234 236 277
Kng® 0,98

BbixoaHas vactoTa 0-590 'y

6794 7532 7498 8677 7976 9473

6118 6724 6672 7819 7814 8527

OTKNloYeHe Npu neperpese 110 °C
paguatopa

OTKnoYeHne No Temn. nnatbl .
85 °C

ynpasneHuna

* Bbicokan neperpyska (HO) = 160-NpoLEHTHbIN KPYTALWMI MOMEHT B TeueHne 60 ¢, HopmanbHaa neperpyska (NO) = 110-npoLeHTHbIN

KPYTALWMIN MOMEHT B TeyeHue 60 ¢

Tabnuua 4.2 TexHnueckue xapakrepuctuku, Tunopasmep E, 380-500 B, nutaHue ot cetn 3 x 380-500 B nep. Toka

1) AMepuKaHcKkuli copmameHm npogooos.

2) K knemmam nooknoYeHUs nposooos8 npeobpazosamereli yacmomsl N132, N160 u P315 Hesnb3sa noOkIo4YumMe kabesnu o0HUM pazmepom
6osbuue.

3) HomuHanel npedoxpaHumenel cm. 8 enasa 7.2.1 [pedoxpaHumenu.
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4) Tunosele 3Ha4eHUA NOMepb MOUHOCMU NPUBOOAMCA NPU HOMUHA/IbHOU Hazpy3Ke; npednosazaemcs, Ymo OHU Haxo0amca 8 npedenax
donycka #15 % (0onyck c8A3aH C USMEHEHUAMU HANPSAXEeHUA U pasnuduem xapakmepucmuk kabesneli). 3HauyeHuUs npugedeHsl UCX00A U3
munuyHozo KI1[] 0sueamens (sparuua IE/IE3). [lna 0sueameneti ¢ 6onee Huskum KI1[] nomepu mowHocmu 8 npeobpasogamersie gospacmarnom.
Ecnu yacmoma kommymauyuu nogslleHa 0OmHOCUMesIbHO pac4emHou, nomepu MOWHOCMU MO2ym 803padcmu 3HAYUMesibHO. 3Ha4YeHus
nompeb6naemoti mowHocmu 01 LCP u munogbix cusiosbix njam y4mersl. YcmaHo8ka 00NosIHUMEsIbHbIX ycmpoUlcme U Hazpy3ku 3aKazquka
Mozym ysenuyums nomepu Ha 30 Bm, xoms 0bbl4HO Nnpu NosiHOU Hazpyske naamel ynpasieHus U yCmaHo8/1eHHbIX 00NOIHUMESbHbIX N1amax 8
2He30ax A unu B ygenudyeHue nomeps cocmasnaem scezo 4 Bm 0na kaxool niaamel.

5) Wsmepsemca ¢ ucnonb3o8aHuem 3KpaHUpPoBaHHbix kabenel dguzamens 0UHOU 5 M Npu HOMUHANbHOU Hazpy3Ke U HOMUHA/IbHOU Yacmome.
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Bbi6op

PykoBoacTBO No npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

FC 302

P450

P500

P560

P630

P710

P800

Bbicokasa (HO)/HopmanbHasa
neperpyska (NO)*

HO

NO

HO

NO

HO

NO

HO

NO

HO

NO

HO

NO

TunNnyHas BbIXOAHAA MOLHOCTb Ha
Bany [kBT] npu 400 B

450

500

500

560

560

630

630

710

710

800

800

1000

TuUnNnyHaa BbIXOAHAA MOLHOCTb Ha
Bany [n. c] npm 460 B

600

650

650

750

750

900

900

1000

1000

1200

1200

1350

TunuyHaa BbIXOAHaA MOLHOCTb Ha
sasy [kBT] npn 500 B

530

560

560

630

630

710

710

800

800

1000

1000

1100

Kopnyc IP21, IP54 6e3 wwkada/co
wkadom Ana [ONONHUTENBHOIO
ob6opynoBaHus

F1/F

3

F1/ F3

F1/ F3

F1/F

3

F2/ F

4

F2/ F4

BbIxogHOW TOK

HenpepbiBHbiin (npu 400 B) [A]

800

880

880

990

990

1120

1120

1260

1260

1460

1460

1720

MpepbiBUCTLIN (Neperpyska 60 ¢)
(npm 400 B) [A]

1200

968

1320

1089

1485

1232

1680

1386

1890

1606

2190

1892

HenpepbiBHbin (npu 460/500 B) [A]

730

780

780

890

890

1050

1050

1160

1160

1380

1380

1530

MpepbiBuCTbIN (Neperpyska 60 ¢)
(npwn 460/500 B) [A]

1095

858

1170

979

1335

1155

1575

1276

1740

1518

2070

1683

HenpepbiBHbIA, MOLWHOCTb
(npwn 400 B) [KBA]

554

610

610

686

686

776

776

873

873

1012

1012

1192

HenpepbiBHbIA, MOLWHOCTL
(npwn 460 B) [KBA]

582

621

621

709

709

837

837

924

924

1100

1100

1219

HenpepbiBHbIA, MOLWHOCTb
(npwn 500 B) [KBA]

632

675

675

771

771

909

909

1005

1005

1195

1195

1325

Makc. BxogHOM TOK

HenpepbiBHbiin (Mpu 400 B) [A]

779

857

857

964

964

1090

1090

1227

1227

1422

1422

1675

HenpepbisHbiii (Mpyn 460/500 B) [A]

711

759

759

867

867

1022

1022

1129

1129

1344

1344

1490

Makc. ceyeHue Kabens, fBuratenb
[MMm? (AWG)V]

8 x 150 (8 x 300 mcm)

12 x 150 (12 x 300 mcm)

Makc. ceyeHune Kaﬁeﬂﬂ, nnTarowan
cetb, F1/F2 [vm* (AWG)"]

8 x 240 (8 x 500 mcm)

Makc. ceyeHne Ka6enﬂ, nnTawoLwan
ceTb, F3/F4 [mm? (AWG)"]

8 x 456 (8 x 900 mcm)

Makc. ceueHne Kabens, uenb

pasgeneHus Harpysku [um® (AWG)Y]

4 x 120 (4 x 250 mcm)

Makc. ceueHune Kabens, uenb

TopmoKeHusa [Mm* (AWG)"]

4 x 185 (4 x 350 mcm)

6 x 185 (6 x 350 mcm)

Makc. BHelwHue ceTeBble

npepoxpanuteny [A]?

1600

2000

2500

PacueTHble NOTePU MOLHOCTH
npw 400 B [BT]3¥

9031

10162

10146

11822

10649 | 1

2512

12490 | 1

4674

14244

17293

15466

19278

PacueTHble noTepn MOLHOCTN
npw 460 B [Br] 3 4

8212

8876

8860

10424

9414

1

1595

11581 | 1

3213

13005

16229

14556

16624

F3/F4, makc. po6aBoyHble noTepu
dunbTpa BY-nomex A1l,
aBTOMATMUYECKOro BbIK/OYaTeNa Um

pasbeguHuTens n KoHTaktopa F3/F4

893

963

951

1054

978

1093

1092

1230

2067

2280

2236

2541

Makc. notepu fon. yCTpONCTB naHenu

400

Bec, kopnyc IP21, IP54 [kr]

10171

318

1260/1561

Macca, mogynb BbinpamuTensa [Kr]

102

102

102

102

136

136

Macca, mogynb nHsepTopa [Kr]

102

102

102

136

102

102

Kna®

0,98

BbixogHas vactoTta

0-590 Iy
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Bbi6op PykoBoACTBO NO NpOeKTMPOBaHNIO VLT® AutomationDriveFC 300 90-1200 kBT
FC 302 P450 P500 P560 P630 P710 P800
Bbicokaa (HO)/HopmanbHasa

bicokan (HO)/HopmanbH HO | NO | HO | NO | HO | NO | HO | NO | HO | NO | HO | NO
neperpyska (NO)*
O

TK/IOYEHNE Nnpu neperpese 110 °C
papuatopa
OTKNOYEeHre No Temn. Nnatbl

85 °C

ynpasneHusa
* Bolcokan neperpy3ska (HO) = 160-npoLeHTHbIN KPYTALMIA MOMEHT B TeyeHune 60 ¢, HopmanbHaa neperpyska (NO) = 110-npoueHTHbIN
KpYTALWMIA MOMEHT B TeyeHue 60 ¢

Tabnuua 4.3 TexHnueckne xapakrepucTuku, Tunopasmep F, 380-500 B, nutaHue ot cetn 3 x 380-500 B nep. Toka

1) AMepuKkaHckuli copmameHm npogooos.

2) HomuHanel npedoxpaHumeneli cm. 8 enasa 7.2.1 [lpedoxpaHumenu.

3) Tunogele 3Ha4YeHUs NoMeps MOUJHOCMU NPUBOOAMCA NPU HOMUHA/IbHOU Hazpy3Ke; npednosdzaemcs, Ymo OHU Haxo0AmcsA 8 npedenax
donycka #15 % (Oonyck C8A3aH C U3MEHEeHUAMU HaNpAXeHUA U pasaiuduem xapakmepucmuk kabeseli). 3Ha4eHus npusedeHsl Ucxo0A u3
munuyHoeo KI[ dsueamens (2paHuya IE/IE3). [lna 0suzameneli ¢ 6onee Huskum Kl nomepu mowHocmu 8 npeobpazosamersne gospacmaiom.
Ecnu wacmoma komMmymauuu nogbllueHa omHoCUMesibHo pac4emHou, nomepu MOWHOCMU MO2ym 803pdcmu 3HAYUMesbHo. 3HaYeHus
nompeb6naemol mowHocmu 071 LCP u munogbix cusiosbix niam ydmeHsl. YCmMaHo8Ka 0onosHUMesnbHbIX ycmpolcme U Hazpy3Ku 3aKa34yuka
mo2ym ygenu4dums nomepu Ha 30 Bm, xomsa 06bi4HO npu nosHoU Hazpy3ke naamel ynpdssieHus U yCmaHoB/IeHHbIX OONOIHUMEbHbIX NIamax 8
2He30ax A unu B ygenuyeHue nomeps cocmasnaem 8cezo 4 Bm 0na kaxool nnamel.

4) Vi3mepsemcsa ¢ ucnonb308aHUeM 3KpPAaHUPOBAHHbLIX Kabeneli 0g8uzamernsa 0/UHOU 5 M npu HOMUHANILHOU HAzpy3Kke U HOMUHA/IbHOU Yacmome.
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PykoBoacTBO No npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

Bbi6op

FC 302 P315 P355 P400
Bbicokasa (HO)/HopmanbHasa
neperpyska (NO)*

TunnyHasa BbIXOAHAA MOLHOCTb Ha

P250

HO NO HO NO HO NO HO NO

250 315 315 355 355 400 400 450
Bany [kBT] npu 400 B

TuUnNnyHaa BbIXOAHAA MOLHOCTb Ha
350 450 450 500 500 600 550 600
Bany [n. c] npm 460 B

TunuyHas BbIXOAHAA MOLHOCTb Ha
315 355 355 400 400 500 500 530
Bany [kBT] npu 500 B

F8/F9
F8/F9

F8/F9
F8/F9

F8/F9
F8/F9

F8/F9
F8/F9

Kopnyc 1P21
Kopnyc IP54
BbixogHOW TOK
HenpepbieHbiii (Mpu 400 B) [A] 480 600 600 658 658 745 695 800
MpepbiBuCTbIN (Neperpyska 60 ¢)
(npwu 400 B) [A]

HenpepbieHbiii (Mpu 460/500 B) [A] 443 540 540 590 590 678 678 730
MpepbiBuCTbIN (Neperpyska 60 ¢)
(npwu 460/500 B) [A]
HenpepbiBHbIA, MOLWHOCTb

(npwn 400 B) [KBA]
HenpepbiBHbIA, MOLWHOCTb

(npwn 460 B) [KBA]
HenpepbiBHbIA, MOLWHOCTbL

(npwn 500 B) [KBA]

Makc. BXogHOM TOK
HenpepbieHbiii (Mpu 400 B) [A] 472 590 590 647 647 733 684 787
HenpepbieHbiii (Mpu 460/500 B) [A] 436 531 531 580 580 667 667 718

Makc. ceyeHue Kabens, nuTatowas

720 660 900 724 987 820 1043 880

665 594 810 649 885 746 1017 803

333 416 416 456 456 516 482 554

353 430 430 470 470 540 540 582

384 468 468 511 511 587 587 632

cetb [Mm? (AWG))]

4 x 90 (3/0)

4 x 90 (3/0)

4 x 240 (500 mcm)

4 x 240 (500 mcm)

Makc. ceyeHune Kabens, fBuraTenb
[MM? (AWG)Y]

4 x 240

(4 x 500 mcm)

4 x 240
(4 x 500 mcm)

4 x 240
(4 x 500 mcm)

4 x 240
(4 x 500 mcm)

Makc. ceyeHune Kabens, TOPMO3
[MMm? (AWG)Y]

2x 185

(2 x 350 mcm)

2 x 185
(2 x 350 mcm)

2 x 185
(2 x 350 mcm)

2 x 185
(2 x 350 mcm)

MakKc. BHellH1e ceTeBble
700
npepoxpaHutenu [A]?

PacueTHble NoTepy MOWHOCTM
npw 400 B [Bt] 3 4
PacueTHble MOTEPU MOLIHOCTY
npw 460 B [Br] 3 4
Bec,kopnyc IP21, IP54 [Kkr] 447/669
Kna® 098
0-590 Iy

5164 6790 6960 7701 7691 8879 8178 9670

4822 6082 6345 6953 6944 8089 8085 8803

BbixogHas vactoTa

OTKntoueHne Npu neperpese
p perp 110 °C
paguatopa

OTKnloyeHne No Temn. natbl .
85 °C

ynpasneHus

* Bbicokan neperpyska (HO) = 160-nNpoLeHTHbI KPYTALWMI MOMEHT B TeueHne 60 ¢, HopmanbHasa neperpyska (NO) = 110-npoLeHTHbIN
KPYTALWMIA MOMEHT B TeueHune 60 ¢

Tabnuua 4.4 TexHnueckne xapakrepuctuku, Tunopasmep F8/F9, 380-500 B, nutaHue ot cetn 6 x 380-500 B nep. TokKa,
12-umnynbcHble

1) AMepuKkaHckuli copmameHm npogooos.
2) HomuHanel npedoxpaHumeneli cm. 8 enasa 7.2.1 [lpedoxpaHumenu.
3) Tunogeble 3Ha4YeHUs NoMeps MOUJHOCMU NPUBOOAMCA NPU HOMUHA/ILHOU Hazpy3Ke; npednosdeaemcs, Ymo OHU Haxo0AmcsA 8 npedenax

odonycka #15 % (Oonyck C8A3aH C U3MEHeHUAMU HaNpAXeHUA U pasaiuduem xapakmepucmuk kabeseli). 3Ha4eHus npusedeHsl UcxXo0A u3
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munuyHozo KI[ 0sueamens (2paHuya IE/IE3). [lna dsuzameneli ¢ 6onee Huskum Kl nomepu mowHocmu 8 npeobpaszosamesne gospacmaiom.
Ecnu wacmoma komMmymauuu nogwellueHa omHoCcumesnbHO pdc4emHou, nomepu MOWHOCMU MO2ym 803pdcmu 3HA4UMesnbHo. 3Ha4eHus
nompebnaemol mowHocmu 013 LCP u munogbix cusiosbix niam ydymeHsl. YCmMaHoeka 0onosHUMesnbHbIX ycmpolcme U Hazpy3ku 3aKa34yuka
mo2ym ysenu4dums nomepu Ha 30 Bm, xomsa 06bi4HO npu nosHoU HAzpy3ke naamel ynpassieHusa U yCmMaHoB/1eHHbIX OONOHUMEsbHbIX NIamMax 8
2He30ax A unu B ysenuueHue nomepes cocmaenaem 8cezo 4 Bm 0na kaxool niamel.

4) Vi3mepsaemcsa ¢ ucnosne308aHuUeM 3KpaHUPOBAHHbLIX Kabeneli 0gueamernsa 0/IUHOU 5 M npu HOMUHANILHOU HA2py3Ke U HOMUHA/IbHOU Yacmome.
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Bbi6op

PykoBoacTBO No npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

FC 302

P450

P500

P560

P630

P710

P800

Bbicokasa (HO)/HopmanbHasa
neperpyska (NO) *

HO NO

HO NO

HO | NO

HO | NO

HO NO

HO | NO

TunNuyHas BbIXOAHAA MOLHOCTb Ha
Bany [kBT] npu 400 B

450 500

500 560

560 630

630 710

710 800

800 | 1000

TuUnNnyHaa BbIXOAHAA MOLHOCTb Ha
Bany [n. c] npm 460 B

600 650

650 750

750 900

900 | 1000

1000 | 1200

1200 | 1350

TunuyHaa BbIXOAHaA MOLHOCTb Ha
sany [kBT] npu 500 B

530 560

560 630

630 710

710 800

800 1000

1000 | 1100

Kopnyc IP21, IP54 6e3 wwkada/co
wkadbom Ana [OMNONHUTENBHOIO
obopynoBaHus

F10/F11

F10/F11

F10/F11

F10/F11

F12/F13

F12/F13

BbIxogHOW TOK

HenpepbiBHbin (npu 400 B) [A]

800 880

880 990

990 1120

1120 | 1260

1260 | 1460

1460 | 1720

MpepbiBUCTLIN (Neperpyska 60 ¢)
(npm 400 B) [A]

1200 968

1320 1089

1485 | 1232

1680 | 1386

1890 | 1606

2190 | 1892

HenpepbiBHbin (npu 460/500 B) [A]

730 780

780 890

890 1050

1050 | 1160

1160 | 1380

1380 | 1530

MpepbiBuCTbIN (Neperpyska 60 ¢)
(npwn 460/500 B) [A]

1095 858

1170 979

1335 | 1155

1575 | 1276

1740 | 1518

2070 | 1683

HenpepbiBHbIA, MOLWHOCTb
(npwn 400 B) [KBA]

554 610

610 686

686 776

776 873

873 1012

1012 | 1192

HenpepbiBHbIA, MOLWHOCTL
(npwn 460 B) [KBA]

582 621

621 709

709 837

837 924

924 1100

1100 | 1219

HenpepbiBHbIA, MOLWHOCTb
(npwn 500 B) [KBA]

632 675

675 771

771 909

909 1005

1005 | 1195

1195 | 1325

Makc. BXogHOM TOK

HenpepbiBHbiin (Mpu 400 B) [A]

779 857

857 964

964 1090

1090 | 1227

1227 | 1422

1422 | 1675

HenpepbiBHbiii (Mpun 460/500 B) [A]

711 759

759 867

867 1022

1022 | 1129

1129 | 1344

1344 | 1490

Makc. ceyeHue Kabens, fBuratenb
[MMm? (AWG)Y]

8 x 150 (8 x 300 mcm)

12 x 150 (12 x 300 mcm)

Makc. ceyeHue Kabens, nuTawoLas
cetb [Mm? (AWG))]

6 x 120 (6 x 250 mcm)

Makc. ceyeHune Kabens, TOPMO3
[mm? (AWG)"]

4 x 185 (4 x 350 mcm)

6 x 185 (6 x 350 mcm)

Makc. BHelwHne ceTeBble

npepoxpaHutenu [A]?

900

1500

PacueTHble moTepU MOLHOCTU Npwu
400 B [BT]Y ¥

9492 | 10647

10631 | 12338

11263 | 13201

13172 | 15436

14967 | 18084

16392 | 20358

PacueTHble noTepu MOLHOCTY MpK
460 B [BT]Y ¥

8730 9414

9398 | 11006

10063 | 12353

12332 | 14041

13819 [ 17137

15577 | 17752

F9/F11/F13, makc. pobas. notepu
dunbTpa BY-nomex A1,
aBTOMATMUECKOTO BbIKNOUaTeNs Wn
pasbefuHUTENS U KOHTaKTopa
F9/F11/F13

893 963

951 1054

978 1093

1092 | 1230

2067 | 2280

2236 | 2541

Makc. notepu fon. yCTpONCTB naHenun

400

Bec,kopnyc IP21, IP54 [Kkr]

1017/

1319

1261/

1562

Macca, mogynb BbinpamuTensa [Kr]

102

102

102

102

136

136

Macca, mogynb nHsepTopa [Kr]

102

102

102

136

102

102

Kng®

0,98

BbixogHasa vactoTa

0-590 I'y

OTKnioyeHVe Npu neperpese
paguaTopa

95 °C
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Danfits

Bbi6op PykoBoACTBO NO NpOeKTMPOBaHNIO VLT® AutomationDriveFC 300 90-1200 kBT
FC 302 P450 P500 P560 P630 P710 P800
Boicokas (HO)/HopmanbHas HO | NOo | HO | NOo | HO | No | HO | NO | HO | NO | HO | NO
neperpyska (NO) *

OTKnoYeHne CNoBON NnaTbl NUTaHWA

Npu NOBbILIEHUN BHELLUHEN 85 °C
TemnepaTypbl
* Bolcokan neperpy3ska (HO) = 160-npoueHTHbIN KPYTALMIA MOMEHT B TeyeHune 60 ¢, HopmanbHaa neperpyska (NO) = 110-npoueHTHbIN

KpYTALWMIA MOMEHT B TedyeHue 60 ¢

Tabnuua 4.5 TexHnueckne xapakTepucTukm, Tunopasmepbl F10-F13, 380-500 B, nutaHue ot cetn 6 x 380-500 B nep. ToKa,
12-umnynbcHble

1) AMepuKkaHcKkuli copmameHm npogooos.

2) HomuHanel npedoxpaHumerneti cm. g enasa 7.2.1 [pedoxpaHumenu.

3) Tunogele 3Ha4YeHUA NOMepb MOUJHOCMU NPUBOOAMCA NPU HOMUHA/ILHOU Hazpy3Ke; npednosdeaemcs, Ymo OHU Haxo0Amcs 8 npedenax
donycka #15 % (0onyck C8A3aH C U3MEHEeHUAMU HaNpAXeHUA U pasauduem xapakmepucmuk kabeseli). 3Ha4eHus npusedeHsl Ucxo0s u3
munuyHozo KI[ 0sueamens (2paHuya IE/IE3). [ina dsuzameneli ¢ 6onee Huskum Kl nomepu mowHocmu 8 npeobpazosamersne gospacmaiom.
Ecnu wacmoma komMmymauuu nogwllueHa omHoCUMmesibHo pac4emHol, homepu MOWHOCMU MO2ym 803pdcmu 3HAYUMesbHo. 3Ha4eHus
nompebnaemol mowHocmu 071 LCP u munogbix cusiosbix niam ydmeHsl. YCmMaHo8Kka 0onosHUMesbHbIX ycmpolcme U Hazpy3Ku 3aKa3yuka

Mo2ym ygenuyume nomepu Ha 30 Bm, xoms 06bl4HO Npu NOAHOU Hazpy3ke Naamel ynpassieHus U yCmaHo8sieHHbIx QON0HUMESbHbIX ndmax 8

2He30ax A unu B ygenuuyeHue nomeps cocmasnaem 8cezo 4 Bm 0nsa kaxool nnamel.
4) V3mepsemcsa ¢ ucnonb308aHUeM 3KPAaHUPOBAHHbLIX Kabenel 0g8uzamersa 0/UHOU 5 M npu HOMUHANILHOU HAzpy3Kke U HOMUHA/IbHOU Yacmome.
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Danfits

PykoBoacTBO No npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

Bbi6op

4.2 JnekTpuyecKne xapakTepuctuku, 525-690 B

FC 302 N55K N75K N90K N110 N132
Bbicokasa (HO)/HopmanbHasa neperpyska (NO)* HO NO HO NO HO NO HO NO HO NO
TunnyHaa BbIXOAHaAA MOLHOCTb Ha Bany [KBT] npun 45 55 55 75 75 90 20 110 110 132
550 B
TunnyHaa BbIXOAHAA MOLHOCTb Ha Bany [n.c.] npu 60 75 75 100 100 125 125 150 150 200
575 B
TunnyHaa BbIXOAHAA MOLHOCTb Ha Bany [KBT] npun 55 75 75 920 90 110 110 132 132 160
690 B
Kopnyc 1P21 D1h D1h D1h D1h D1h
Kopnyc I1P54 D1h D1h D1h D1h D1h
Kopnyc 1P20 D3h D3h D3h D3h D3h
BbixogHOI TOK
HenpepbiBHbii (Mpu 550 B) [A] 76 90 920 113 113 137 137 162 162 201
gspoep;t;:ll[BZ]CTbll/l (neperpysa & Tevenve 60 ¢ npu 122 99 135 124 170 151 206 178 243 221
HenpepbigHbiin (Mpu 575/690 B) [A] 73 86 86 108 108 131 131 155 155 192
MpepbiBUCTbIN (Neperpy3ka 60 ¢ npu 575/690 B) 117 95 129 119 162 144 197 171 233 211
[A]
HenpepbiBHbIN, MowWwHOCTb (Npu 550 B) [KBA] 72 86 86 108 108 131 131 154 154 191
HenpepbiBHbIN, MowWwHOCTb (Npu 575 B) [KBA] 73 86 86 108 108 130 130 154 154 191
HenpepbiBHbIN, MowWHOCTb (Npu 690 B) [KBA] 87 103 103 129 129 157 157 185 185 229
Makc. BXOAHOI TOK
HenpepbiBHbin (npu 550 B) [A] 77 89 89 110 110 130 130 158 158 198
HenpepbieHbiii (Mpu 575 B) [A] 74 85 85 106 106 124 124 151 151 189
HenpepbiBHbiii (Mpu 690 B) 77 87 87 109 109 128 128 155 155 197
Makc. pa3mep Kabens: ceTb, ABUraTesib, TOPMO3 U

N N 2 x 95 (2 x 3/0)
Lenb pasgeneHnsa Harpysku, mm- (AWG)
Makc. BHelwHne ceTeBble npegoxpanuTenn [A] 2 160 315 315 315 315
PacueTHble noTepu MolwHocT npu 575 B [B] 3 4 1098 1162 1162 1428 1430 1740 1742 2101 2080 2649
PacueTHble notepu mowHocTy npu 690 B [BT] 34 1057 1204 1205 1477 1480 1798 1800 2167 2159 2740
Macca, kopnyc IP21, IP54, kr (byHT) 62 (135)
Macca, kopnyc IP20, Kr (byHT) 125 (275)
Kno¥ 0,98
BbixogHasa vactoTa 0-590 'y
OTKnloyeHne Npu neperpese paguatopa 110 °C
OTKnoyeHre No Temn. nNnatbl ynpasneHna 75 °C
*Bbonbluan neperpyska coctasnaeT 150 % HenpepbIBHOrO ToKa B TeueHme 60 ¢, HopMmasnbHaA neperpyska — 110 % Toka B TeyeHue 60 c.

Tabnuua 4.6 TexHnueckne xapakrepuctuku, Tunopasmep D, 525-690 B, nutaHue ot cetn 3 x 525-690 B nep. Toka

1) AMepuKaHckuli copmameHm npogooos.

2) HomuHanel npedoxpaHumerneli cm. 8 enasa 7.2.1 [lpedoxpaHumenu.

3) Tunosvle 3HayeHus homepbs MowWHoCcmu npueoaﬂmm npu HOMUHaneHOU Haepyske; npeanonaeaemcn, 4mMo OHU HAxo0amcs 8 npeaenax

donycka #15 % (Oonyck C8A3aH C U3MEHeHUAMU HaNpAXeHUs U padsaiuyuem xapakmepucmuk kabenel). 3Ha4eHus npusedeHsl UCxXo0s U3

munuyHozo KI1/] 0sueamens (sparuua IE/IE3). [lna 0sueameneti ¢ 6onee Huskum KI1[ nomepu mowHocmu 8 npeobpasosamersie gospacmarnom.

Ecnu yacmoma KOMMymayuu noeviweHa omHocumesibHO pacqemHod, homepu MOWHOCMU MO2ym 803pacmu 3Ha4yumeJsibHo. 3HaveHus

nompeb6naemol mowHocmu 015 LCP u munogbix cusosbix niam ydymeHsl. YCmMaHo8Kka 0onosiHUMesibHbIX ycmpoulcme U Hazpy3Ku 3dKa34yuka

Mozym ysenuyums nomepu Ha 30 Bm, xoms 0bbl4HO Nnpu NOsIHOU HAzpy3Ke naamel ynpasieHus U yCmaHo8/1eHHbIX 00NOIHUMESbHbIX N1aMax 8

2He30ax A unu B ygenuueHue nomeps cocmaesnsem 8cezo 4 Bm 0ns kaxool nnameil.

4) V3mepsemcsa ¢ ucnonb308aHUeM 3KpAaHUPOBAHHbIX Kabesel 08uzamesia O/TUHOU 5 M npu HOMUHANILHOU HAzpy3Ke U HOMUHA/IbHOU Yacmome.
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Danfits

Bbi6op PykoBoacTBO NO NpOeKTMPOBaHNIO VLT® AutomationDriveFC 300 90-1200 kBT
FC 302 Bbicokaa (HO)/HopmanbHasa neperpyska N160 N200 N250 N315
(NO)* HO NO HO NO HO NO HO NO
TunuyHaa BbIXOAHaA MOLHOCTb Ha Bany [KBT] npu 132 160 160 200 200 250 250 315
550 B

TunuyHaa BbIxOgHaA MOLHOCTb Ha Bany [n. c.] npu 200 250 250 300 300 350 350 400
575 B

TunuyHaa BbIXOAHaA MOLHOCTb Ha Bany [KBT] npu 160 200 200 250 250 315 315 400
690 B

Kopnyc 1P21 D2h D2h D2h D2h
Kopnyc IP54 D2h D2h D2h D2h
Kopnyc 1P20 D4h D4h D4h D4h
BbixogHOW TOK

HenpepbiBHbin (npu 550 B) [A] 201 253 253 303 303 360 360 418
[I'/I-\;;epblsmcmm (neperpyska B TeyeHue 60 c npu 550 B) - 278 380 - 455 . 540 460
HenpepbiBHbin (npu 575/690 B) [A] 192 242 242 290 290 344 344 400
MpepbiBucTbIn (Neperpyska 60 ¢ npu 575/690 B) [A] 288 266 363 319 435 378 516 440
HenpepbiBHbIR, MowHOCTb (Npu 550 B) [KBA] 191 241 241 289 289 343 343 398
HenpepbliBHbIA, MOWHOCTb (Npu 575 B) [KBA] 191 241 241 289 289 343 343 398
HenpepbiBHbIN, MOWHOCTL (Npu 690 B) [KBA] 229 289 289 347 347 411 411 478
Makc. BXogHOM TOK

HenpepbieHbiii (Mpu 550 B) [A] 198 245 245 299 299 355 355 408
HenpepbieHbiii (Mpu 575 B) [A] 189 234 234 286 286 339 339 390
HenpepbiBHbI (Mpn 690 B) 197 240 240 296 296 352 352 400

Makc. pa3mep Kabens: ceTb, ABuUraTesib, TOPMO3 1 Lenb
) 2 x 185 (2 x 350)
pasfeneHuns Harpysku, Mm (AWG)"

Makc. BHelllHMe ceTeBble npefoxpaHuTenn [A] 2 550

PacueTHble notepu mowHocTy npu 575 B [BT] 34 2361 3074 3012 3723 3642 4465 4146 5028
PacueTHble noTepu MolHocT npu 690 B [BT] 3 4 2446 3175 3123 3851 3771 4614 4258 5155
Macca, kopnyc IP21, IP54, kr (dyHT) 125 (275)

Macca, kopnyc IP20, kr (pyHT) 125 (275)

Kng® 0,98

BbixoaHasa vacToTa 0-590 Iy

OTKnoyeHre Npy neperpese pagvaTopa 110 °C

OTKoYeHre No Temn. nnatbl ynpaBneHns 80 °C

*Bonbluasa neperpyska coctasnaet 150 % HenpepbIBHOrO ToKa B TeueHme 60 ¢, HopmanbHaa neperpyska — 110 % Toka B TeueHue 60 c.

Tabnuua 4.7 TexHNYeCcKne xapakTepuctukm, Tunopasmep D, 525-690, nutaHue ot cetn 3 x 525-690 B nep. ToKa

1) AMepuKkaHckuli copmameHm npogooos.

2) HomuHansl npedoxpaHumeneli cm. 8 enasa 7.2.1 [IpedoxpaHumenu.

3) Tunoswle 3HayeHUs NomepbL MOWHOCMU NPUBOOAMCA NPU HOMUHA/IbHOU Hazpy3Ke; npednosazaemcs, 4Ymo OHU HAX00AmMCcA 8 hpedenax
odonycka #15 % (0onyck c8A3aH C U3MEHeHUAMU HaNpAXeHUA U pasaiuyuem xapakmepucmuk kabeneli). 3Ha4eHus npusedeHsl UCX00A U3
munuyHozo KI[ 0sueamens (2paHuya IE/IE3). [lna dsuzameneli ¢ 6onee Huskum Kl nomepu mowHocmu 8 npeobpaszosamesne gospacmaiom.
Ecnu wacmoma kommymauuu nogellueHa omHocumesnbHO pac4emHou, nomepu MOWHOCMU MO2ym 803pdcmu 3HA4uUmesnnbHo. 3Ha4eHus
nompebnaemol mowHocmu 014 LCP u munogbix cusiosbix niam ydmeHsl. YCmMaHoeka 0onosHUMesnbHbIX ycmpolcme U Hazpy3ku 3aKa34yuka

Mo2ym yeesiu4umes nomepu Ha 30 Bm, xoma 06b614HO npu nosaHou Haezpyske niamel ynpasjieHuUa u ycmaHoeJ1eHHbIX 00NOIHUMesbHbIX NAamax 8

2He30ax A unu B ysenuyeHue nomepb cocmassniaem 8cezo 4 Bm 0na kaxool naamei.

4) W3mepsiemcs ¢ UCNOL30BAHUEM SKPAHUPOBAHHbIX Kabeseli dsueamerns OUHOU 5 M NPU HOMUHALHOU Hazpy3Ke U HOMUHAIbHOU Yacmome.
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Danfits

Bbi6op PykoBoacTBO NO NpOeKTMPOBaHNIO VLT® AutomationDriveFC 300 90-1200 kBT
FC 302 P355
Bbicokasa (HO)/HopmanbHasa neperpyska (NO)* HO NO
TunuyHaa BbIxOAHaA MOLHOCTb Ha Bany [KBT] npm 550 B 315 355
TunuyHaa BbIXxOfHaA MOLHOCTb Ha Bany [n. c.] npu 575 B 400 450
TunuyHaa BbIxOAHaA MOLHOCTb Ha Bany [KBT] npm 690 B 355 450
Kopnyc 1P21 E1
Kopnyc IP54 E1
Kopnyc P00 E2
BbixogHOW TOK
HenpepbiBHbin (npu 550 B) [A] 395 470
MpepbiBUCTbIN (Neperpy3ka B TeyeHne 60 ¢ npu 550 B) [A] 593 517
HenpepbiBHbI (npu 575/690 B) [A] 380 450
MpepbiBUCTbIN (Neperpyska B TeyeHne 60 ¢ npu 575/690 B) [A] 570 495
HenpepbiBHasa mowHocTb (Npu 550 B) [KBA] 376 448
HenpepbiBHasa mowHocTb (Npu 575 B) [KBA] 378 448
HenpepbiBHaa mowHocTb (Mpu 690 B) [KBA] 454 538
Makc. BXogHOM TOK
HenpepbiBHbiin (Mpu 550 B) [A] 381 453
HenpepbiBHbiin (Mpu 575 B) [A] 366 434
HenpepbiBHbiin (Mpu 690 B) [A] 366 434
Makc. ceueHne Kabens, ceTb, ABUraTeNb U LieMb pasfeneHna Harpyskm

N 4 x 240 (4 x 500 mcm)
[mm®> (AWG)"]
Makc. ceueHme kKabens, TopMo3
e (AWG)] 2 x 185 (2 x 350 mcm)
Makc. BHelHMne ceTeBble NpefaoxpaHuTenu [A]? 700
PacueTHble noTepn mMolHocT! npu 600 B [BT]34 4424 5323
PacueTHble noTepu mowHocTn npn 690 B [BT]?) 4 4589 5529
Bec, kopnyc IP21, IP54 [kr] 263
Bec, kopnyc IP00 [kr] 221
Kng4 4 0,98
BbixoaHas vactoTa 0-500 Iy
OTKniloyeHne Npu neperpese pagvaTopa 110 °C

OTK/IOYEeHWEe CUTOBOM MNaTbl NUTaHWA MPY MOBbILUEHUN BHELUHeW 85 °C
TemnepaTypbl

* Bblcokaa neperpy3ska (HO) = 160-npoueHTHbIN KPYTALMIA MOMEHT B TeyeHune 60 ¢, HopmanbHaa neperpyska (NO) = 110-npoueHTHbIN

KpYTALWMIA MOMEHT B TeyeHue 60 ¢

Tabnuua 4.8 TexHNueckne xapakrepucTukm, Tunopasmep E, 525-690 B, nutaHume ot cetn 3 x 525-690 B nep. Toka

1) AMepuKkaHcKkuli copmameHm npogooos.

2) HomuHansl npedoxpaHumeneli cm. 8 enasa 7.2.1 [lpedoxpaHumenu.

3) Tunosvle 3HayeHUs NomepbL MOWHOCMU NPUBOOAMCA NPU HOMUHA/IbHOU Haepy3Ke; npednosdzaemcs, 4Ymo OHU HAXo0Amcs 8 npedenax
odonycka #15 % (Oonyck c8A3aH C U3MEHeHUAMU HaNPAXeHUA U pasauduem xapakmepucmuk kabesneli). 3Ha4eHus npusedeHsl UcxXo0A u3
munuyHoeo KI[ 0sueamens (2paHuya IE/IE3). [lna dsuzameneli ¢ 6onee Huskum Kl nomepu mowHocmu 8 npeobpazosamesne gospacmaiom.
Ecnu yacmoma kommymauyuu nossiweHa omHoOcUMesnbHo pacdemHol, nomepu MOWHOCMU MO2ym 803pAacmu 3HAYUMEsTbHO. 3HAa4YeHUA
nompebnaemol mowHocmu 01 LCP u munogeix cusiosbix niam ydymeHsl. YCmMaHo8Kka 0onosHUMesnbHbIX ycmpolcme U Hazpy3Ku 3aKa34uka
mo2ym ygenu4dums nomepu Ha 30 Bm, xomsa 06bi4HO npu nosHoU Hazpy3ke naamel ynpdesieHus U yCmMaHoB/1eHHbIX OONOHUMENbHbIX NIamMax 8
2He30ax A unu B ysenuueHue nomeps cocmaesnaem 8cezo 4 Bm 0na kaxool nnamel.

4) Vi3mepsaemca ¢ ucnonb308aHUeM 3KPaHUPOBAHHbLIX Kabeneli 0g8uzamernsa 0/UHOU 5 M npu HOMUHANLHOU Hazpy3ke U HOMUHA/bHOU Yacmome.
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Danfits

Bbi6op PykoBoacTBO NO NpOeKTMPOBaHNIO VLT® AutomationDriveFC 300 90-1200 kBT
FC 302 P400 P500 P560
Bbicokasa (HO)/HopmanbHasa neperpyska (NO)* HO NO HO NO HO NO
;—:;MBHHaH BbIXOZHaA MOLHOCTb Ha Bany [KBT] npun 315 400 400 450 450 500
;—:ZMBHHaH BbIXOZ4HaA MOLHOCTb Ha Bany [n. c.] npu 400 500 500 600 600 650
TunmnyHaa BbIXOAHAA MOLHOCTb Ha Bany [KBT] npu
690 B 400 500 500 560 560 630
Kopnyc 1P21 E1 E1 E1
Kopnyc IP54 E1 E1 E1
Kopnyc P00 E2 E2 E2
BbixogHOW TOK
HenpepbiBHbin (npu 550 B) [A] 429 523 523 596 596 630
SES:ITZ]CTMM (neperpy3ka B TeyeHue 60 ¢ npu . 575 785 656 894 693
HenpepbiBHbI (Mpu 575/690 B) [A] 410 500 500 570 570 630
S;DSE/F;ZSVIBC)TI[:IAVI] (neperpy3ka B TeyeHuve 60 ¢ npu 615 550 750 627 855 693
HenpepbiBHasa mowHocTb (Npu 550 B) [KBA] 409 498 498 568 568 600
HenpepbiBHaa mowHocTb (Mpu 575 B) [KBA] 408 498 498 568 568 627
HenpepbiBHaa mowHocTb (Mpu 690 B) [KBA] 490 598 598 681 681 753
Makc. BXogHOM TOK
HenpepbiBHbiin (Mpu 550 B) [A] 413 504 504 574 574 607
HenpepbiBHbIn (Mpu 575 B) [A] 395 482 482 549 549 607
HenpepbiBHbin (Mpu 690 B) [A] 395 482 482 549 549 607
Makc. ceyeHue Kabens, ceTb, ABUraTeNb U Lienb

, 4 x 240 (4 x 500 mcm) 4 x 240 (4 x 500 mcm) 4 x 240 (4 x 500 mcm)
pasgeneHus Harpysku [Mm (AWG)"]
Makc. ceyeHmne kabens, Topmo3s [Mm> (AWG)Y] 2 x 185 (2 x 350 mcm) 2 x 185 (2 x 350 mcm) 2 x 185 (2 x 350 mcm)
Makc. BHelwHMne ceTeBble NpeaoxpaHUTenu [A]2 700 900 900
PacueTHble noTepn mMolHocT1 npu 600 B [BT]34 4795 6010 6493 7395 7383 8209
PacueTHble noTepu mowHocTn npn 690 B [BT]34 4970 6239 6707 7653 7633 8495
Bec, kopnyc IP21, IP54 [kr] 263 272 313
Bec, kopnyc IP00 [kr] 221 236 277
Kng® 0,98
BbixoaHas vactoTa 0-500 Iy
OTK/IOYeHWe NPpU Neperpese pagunaTopa 110 °C
OTKnioYeHVe CUMNOBON MNaThl MUTaHNUA Npu 85 °C

NMOBbILEHNN BHELIHeN TemnepaTypbl

KpYTALWMIA MOMEHT B TeyeHue 60 ¢

* Boicokan neperpy3ska (HO) = 160-npoLeHTHbIN KPYTALMIA MOMEHT B TeyeHune 60 ¢, HopmanbHaa neperpyska (NO) = 110-npoueHTHbIN

Tabnuua 4.9 TexHnuyeckne xapakrepucTukm, Tunopasmep E, 525-690 B, nutaHume ot cetn 3 x 525-690 B nep. Toka

1) AMepukaHckuli copmameHm nposooos.

2) HomuHansl npedoxpaHumeneli cm. 8 enasa 7.2.1 [lpedoxpaHumenu.

3) Tunosvle 3HayeHUA nhomepbs MowHocmu npueoBﬁmcn npu HOMUHasnbHOU Haepyske; npeanonazaemc;v, 4mo OHU HAX00aMCcs 8 npeaenax

donycka 15 % (donyck C853aH C UMEHEHUAMU HANPSXeHUs U pasnuyuem Xapakmepucmuk kabeneli). 3HaqyeHus npugedeHsl Ucxods u3

munuyHozo KI[ 0sueamens (2paHuya IE/IE3). [lna dsuzameneli ¢ 6onee Huskum Kl nomepu mowHocmu 8 npeobpazosamersne gospacmaiom.

Ecnu yacmoma KoOMMymayuu nosvslWeHa omHocumesibHO pacyemHoUl, homepu MowHoOCcMuU Mo2ym 803pacmu 3Ha4umeJibHo. 3HaveHus

nompe6nﬂeMOG mowHocmu 0518 LCP u munosbix cunosbix naam yymeHel. YcmaHoeka donosHUMesnbHbix ycmpoacme U HAzpysku 3akas4duka

mo2ym ysenu4qume nomepu Ha 30 Bm, xoma 06bI4HO npu nosHou Haezpyske niamel ynpasjieHuUa u ycmaHoeJ1eHHbIX 00NOIHUMEsbHbIX Namax 8

2He30ax A unu B ysenuyeHue nomepb cocmassnsem 8cezo 4 Bm dns kaxool naamei.

4) W3mepsiemcs ¢ UCNOL30BAHUEM SKPAHUPOBAHHbIX Kabeseli dsueamerns OIUHOU 5 M NPU HOMUHALHOU Hazpy3Ke U HOMUHAIbHOU Yacmome.
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Danfits

Bbi6op PykoBoAcTBO NO NPOEKTMPOBAHUIO VLT® AutomationDriveFC 300 90-1200 kBT
FC 302 P630 P710 P800
Bbicokasa (HO)/HopmanbHasa neperpyska (NO)* HO NO HO NO HO NO
TunuyHaa BbIxOAHaA MOLHOCTb Ha Bany [KBT] npm 550 B 500 560 560 670 670 750
TununyHaa BbIxofHaA MOLWHOCTb Ha Bany [n. c.] npu

575 B 650 750 750 950 950 1050
TunuyHaa BbixOAHaA MOLHOCTb Ha Bany [KBT] npm 690 B 630 710 710 800 800 900
Kopnyc IP21, IP54 6e3 wkada/co wKapom ans

,qo:oZHmeanoro o6opyp|c<)bBava pon F1/F3 FI/F3 F1/F3
BbixogHOW TOK

HenpepbiBHbi (npu 550 B) [A] 659 763 763 889 889 988
I['/I-\;;epblsmcmm (neperpyska B TeuyeHue 60 c npu 550 B) 989 839 1145 978 1334 1087
HenpepbiBHbin (Mpu 575/690 B) [A] 630 730 730 850 850 945
EI;JSe/r;t;zm;)T;\m] (neperpy3ka B TeyeHuve 60 ¢ npu 945 803 1095 935 1275 1040
HenpepbiBHasa mowHocTb (Npu 550 B) [KBA] 628 727 727 847 847 941
HenpepbiBHasa mowHocTb (Npu 575 B) [KBA] 627 727 727 847 847 941
HenpepbiBHasa mowHocTb (Npu 690 B) [KBA] 753 872 872 1016 1016 1129
Makc. BxogHOM TOK

HenpepbiBHbiin (Mpu 550 B) [A] 642 743 743 866 866 962
HenpepbiBHbiin (Mpu 575 B) [A] 613 711 711 828 828 920
HenpepbiBHbiin (Mpu 690 B) [A] 613 711 711 828 828 920
Makc. ceueHne kabens, guratens [Mm? (AWG)"] 8 x 150 (8 x 300 mcm)

Makc. ceueHune Kabens, nuTaouwas cetb, F1 [Mm?
8 x 240 (8 x 500 mcm)

(AWG)"]
Makc. ceuyeHve kabens, nuTalowas cetb, F3 [mm?

8 x 456 (8 x 900 mcm)
(AWG)"]
Makc. ceyeHmre Kabens, Lenb pasaeneHns HarpysKkn [Mm? 4% 120 (4 x 250 mem)
(AWG)"]
Makc. ceueHue Kabens, Topmos [Mm> (AWG)Y] 4 x 185 (4 x 350 mcm)
Makc. BHelwHue ceTeBble npegoxpaHnTenu [A]? 1600
PacueTHble noTepu molHocTk npu 600 B [BT]Y 4 8075 9500 9165 10872 10860 12316
PacueTHble noTepu mowHocTk npu 690 B [BT]Y 4 8388 9863 9537 11304 11291 12798
F3/F4, makc. fo6aBoYHble MOTEPU aBTOMATUUYECKOrO

342 427 419 532 519 615

BbIKNIOYATENS UM Pa3beduHUTENs U KOHTaKTopa
Makc. notepu fon. yCTpONCTB naHenu 400
Bec, kopnyc IP21, IP54 [kr] 1017/1318
Macca, mogynb BbinpamuTensa [Kr] 102 102 102
Macca, mogynb nHsepTopa [Kr] 102 102 136
Kng4 0,98
BbixogHaa yactoTa 0-500 Iy
OTKnioyeHne Npu neperpeee pagvatopa 95 °C 105 °C 95 °C
OTKnioYeHVe CUMNOBON MNaThl MUTAHWUA NPW MOBbILEHUN 85 °C

BHeLLUHeln Temneparypbl

* Bblcokan neperpy3ska (HO) = 160-npoLeHTHbIN KPYTALMIA MOMEHT B TeyeHune 60 ¢, HopmanbHaa neperpyska (NO) = 110-npoueHTHbIN

KpYTALWMIA MOMEHT B TeyeHue 60 ¢

Tabnuua 4.10 TexHUuYecKne xapakrepuctuku, Tunopasmep F1/F3, 525-690 B, nutaHme ot cetn 3 x 525-690 B nep. Toka

1) AMepuKkaHcKkuli copmameHm npogooos.

2) HomuHansl npedoxpaHumeneli cm. 8 enasa 7.2.1 [lpedoxpaHumenu.

3) Tunosvle 3HayeHUs NomepbL MOWHOCMU NPUBOOAMCA NPU HOMUHA/IbHOU Haepy3Ke; npednosdzaemcs, 4Ymo OHU HAaXo0Amcs 8 npedenax
odonycka #15 % (onyck c8A3aH C U3MEHeHUAMU HaNpAXeHUA U pasauyuem xapakmepucmuk kabeneli). 3Ha4eHus npusedeHsl Ucxo0A u3
munuyHozo KI[ dsueamens (2paHuya IE/IE3). [lna dsuzameneli ¢ 6onee Huskum Kl nomepu mowHocmu 8 npeobpazosamersne gospacmaiom.
Ecnu yacmoma kommymauyuu nossiweHa omHocUmesnbHo pacdemHol, nomepu MOWHOCMU MO2ym 803pAacmu 3HAYUMEsbHO. 3Ha4YeHUA
nompebnaemol mowHocmu 01 LCP u munogbix cusiosbix niam ydymeHsl. YCMaHo8Kka 0onosHUMesbHbIX ycmpolcme U Hazpy3Ku 3aKa34yuka
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Danfits

Bbi6op PykoBoacTBO No npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

Mo2ym ygenu4ums nomepu Ha 30 Bm, xomsa 06bl4HO npu NOAHOU HA2py3Ke NAamMel ynpasseHus u ycmaHoesieHHbIX 00NOHUMEbHbIX NIamax 8
2He30ax A unu B ysenuueHue nomeps cocmassisiem 8ce2o 4 Bm 0ns kaxdol naamel.
4) V3mepsiemcs ¢ UCNOL30BAHUEM SKPAHUPOBAHHbIX Kabeseli dsueamerns OIUHOU 5 M NpU HOMUHANLHOU Hazpy3Ke U HOMUHAIbHOU Yacmome.
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Danfits

Bbi6op PykoBoAcTBO NO NPOEKTMPOBAHUIO VLT® AutomationDriveFC 300 90-1200 kBT
FC 302 P900 P1MO P1M2
Bbicokasa (HO)/HopmanbHasa neperpyska (NO)* HO NO HO NO HO NO
TunuyHaa BbIXOAHaA MOLHOCTb Ha Bany [KBT] npm 550 B 750 850 850 1000 1000 1100
TununyHaa BbIxofHaA MOLWHOCTb Ha Bany [n. c.] npu

575 B 1050 1150 1150 1350 1350 1550
TunuyHaa BbIxOAHaA MOLHOCTb Ha Bany [KBT] npm 690 B 900 1000 1000 1200 1200 1400
Kopnyc IP21, IP54 6e3 wkada/co wKapom gns

,qo:oZHVITeanOFO o6opynjBava pon Fa/Fa Fa/Fa Fa/Fa
BbixogHOW TOK

HenpepbiBHbi (npu 550 B) [A] 988 1108 1108 1317 1317 1479
I['/I-\;;epblsmcmm (neperpyska B TeuyeHue 60 c npu 550 B) 1482 1219 1662 1449 1976 1627
HenpepbiBHbin (Mpn 575/690 B) [A] 945 1060 1060 1260 1260 1415
2::/222”;)“[’/'\"'] (neperpyska & Tedenye 60 ¢ npu 1418 1166 1590 1386 1890 1557
HenpepbiBHasa mowHocTb (Npu 550 B) [KBA] 941 1056 1056 1255 1255 1409
HenpepbiBHasa mowHocTb (Npu 575 B) [KBA] 941 1056 1056 1255 1255 1409
HenpepbiBHasa mowHocTb (Npu 690 B) [KBA] 1129 1267 1267 1506 1506 1691
Makc. BxogHOM TOK

HenpepbieHbiii (Mpu 550 B) [A] 962 1079 1079 1282 1282 1440
HenpepbieHbiii (Mpu 575 B) [A] 920 1032 1032 1227 1227 1378
HenpepbieHbiii (Mpu 690 B) [A] 920 1032 1032 1227 1227 1378
Makc. ceueHne kabens, guratens [Mm? (AWG)"] 12 x 150 (12 x 300 mcm)

Makc. ceueHune Kabens, nuTaowas cetb, F2
8 x 240 (8 x 500 mcm)

[MM? (AWG)Y]
Makc. ceueHmne, Kabenb nuTatowen cetn, F4

5 8 x 456 (8 x 900 mcm)
[MM? (AWG)"]
Makc. ceueHme Kabens, Lenb pa3feneHns HarpysKku

) 4 x 120 (4 x 250 mcm)
[Mm? (AWG)"]
Makc. ceyeHue Kabens, Topmos [Mm? (AWG)Y] 6 x 185 (6 x 350 mcm)
Makc. BHelwHMe ceTeBble npegoxpaHnTenn [A]? 1600 2000 2500
PacueTHble noTepy mowHocTM npu 600 B [BT]3 4 12062 13731 13269 16190 16089 18536
PacueTHble noTepu mowHocTk npu 690 B [BT]Y 4 12524 14250 13801 16821 16719 19247
F3/F4, makc. jo6aBoYHble MOTEPU aBTOMATUUYECKOrO

556 665 634 863 861 1044

BbIKNOYATENs UM pa3beduHUTENs U KOHTaKTopa
Makc. notepu fon. yCTpONCTB naHenu 400
Bec,kopnyc 1P21, IP54 [kr] 1260/1561 1294/1595
Macca, mogynb BbinpamuTensa [Kr] 136 136 136
Macca, mogynb nHsepTopa [Kr] 102 102 136
Kng® 0,98
BbixogHaa yactoTa 0-500 Iy
OTKnioyeHne Npu neperpese paguatopa 95 °C 105 °C 95 °C
OTKNloYeHre CUNOBOW NATbl MUTAHUA NPU MOBbILLEHUN 85 °C

BHELLHeN TemnepaTtypbl

* Bbicokan neperpyska (HO) = 160-NpOLEeHTHbIN KPYTALWMIA MOMEHT B TeueHne 60 ¢, HopmanbHasa neperpyska (NO) = 110-npoueHTHbIN

KpYTALWMIN MOMEHT B TeyeHue 60 ¢

Ta6nuua 4.11 TexHUYeCKne XxapaKTepucTuky, Tunopasmep F2/F4, 525-690 B, nutaHue ot cetn 3 x 525-690 B nep. Toka

1) AMepuKaHckuli copmameHm npos8ooos.

2) HomuHanel npedoxpaHumeneti cm. 8 enaga 7.2.1 [lpedoxpaHumenu.

3) Tunosele 3HayeHUA NomMepbL MOWHOCMU NPUBOOAMCA NPU HOMUHAbHOU Haz2py3Ke; npednoadzaemcs, Ymo OHU HAX00AMCA 8 npedenax
donycka #15 % (0onyck c8A3aH C USMEHEHUAMU HANPAXEeHUA U pasnuduem xapakmepucmuk kabesneli). 3HauyeHuUs npugedeHsl UCX00A U3
munuyHoeo KIf osuzamens (2paHuya IE/IE3). [ina 0suzamenel ¢ 6onee Huskum Kl nomepu mowHocmu 8 npeobpazosamersne go3pacmaiom.
Ecnu yacmoma komMmymauyuu nogslleHa OmHoCUMmMesnbHO pac4emHou, nomepu MOWHOCMU MO2ym 803pdcmu 3HAYUMesnbHO. 3Ha4eHus
nompeb6naemoti MmowHocmu 0518 LCP u munogbix cuniosbix nam y4dmeHsl. YcmaHo8Ka 00NosIHUMesIbHbIX ycmpoUlicme U Hazpy3Ku 3dKasquka

84 MG345250 — Bep. 29-11-2013



Danfits

Bbi6op PykoBoacTBO No npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

Mo2ym ygenu4ums nomepu Ha 30 Bm, xomsa 06bl4HO npu NOAHOU HA2py3Ke NAamMel ynpasseHus u ycmaHoesieHHbIX 00NOHUMEbHbIX NIamax 8
2He30ax A unu B ysenuueHue nomeps cocmassisiem 8ce2o 4 Bm 0ns kaxdol naamel.
4) V3mepsiemcs ¢ UCNOL30BAHUEM SKPAHUPOBAHHbIX Kabeseli dsueamerns OIUHOU 5 M NpU HOMUHANLHOU Hazpy3Ke U HOMUHAIbHOU Yacmome.
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Danfits

Bbi6op PykoBoacTBO No npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

4.2.1 dnekTpuyecKkme xapakrepuctnkum, 525-690 B nepem. Toka, 12-MMnynbCHbIN

FC 302 P355 P400 P500 P560
Bbicokasa (HO)/HopmanbHaa neperpyska (NO) HO NO HO NO HO NO HO NO
TunuyHaa BbIxOgHaA MOLHOCTbL Ha Bany [KBT] npm 550 B 315 355 315 400 400 450 450 500
TunuyHaa BbIXOAHAA MOLHOCTb Ha Bany
. ] npu 575 B 400 450 400 500 500 600 600 650
TunuyHaa BbIXOAHaA MOLHOCTb Ha Bany [KBT] npm 690 B 355 450 400 500 500 560 560 630
Kopnyc 1P21 F8/F9 F8/F9 F8/F9 F8/F9
Kopnyc 1P54 F8/F9 F8/F9 F8/F9 F8/F9
BbixogHOM TOK
HenpepbiBHbin (npu 550 B) [A] 395 470 429 523 523 596 596 630
[|-|A[:])eprBI/ICTbII/I (neperpyska B TeyeHue 60 c npu 550 B) 593 517 644 575 785 656 894 693
HenpepbieHbiii (Mpu 575/690 B) [A] 380 450 410 500 500 570 570 630
2;)56/2;'2”;3:]' (neperpyska & Tedenye 60 ¢ npu 570 495 615 550 750 627 855 693
HenpepbiBHasa mowHocTb (Mpu 550 B) [KBA] 376 448 409 498 498 568 568 600
HenpepbiBHasa mowHocTb (Npu 575 B) [KBA] 378 448 408 498 498 568 568 627
HenpepbiBHasa mowHocTb (Npu 690 B) [KBA] 454 538 490 598 598 681 681 753
Makc. BXogHOM TOK
HenpepbieHbiii (Mpu 550 B) [A] 381 453 413 504 504 574 574 607
HenpepbieHbiii (Mpu 575 B) [A] 366 434 395 482 482 549 549 607
HenpepbieHbiii (Mpu 690 B) [A] 366 434 395 482 482 549 549 607
Makc. ceueHve Kabens, nuTaloLWasn ceTb
2 4 x 85 (3/0)

[MM? (AWG)"]
Makc. ceuenve kabens, guratenb [Mm? (AWG)] 4 x 250 (500 mcm)
Makc. ceueHme kabens, TopMo3 [MMm? (AWG)V] 2 x 185 2 x 185 2 x 185 2x 185

(2 x 350 mcm) (2 x 350 mcm) (2 x 350 mcm) (2 x 350 mcm)
Makc. BHelwHMe ceTeBble npegoxpaHuTtenn [A]? 630
PacueTHble noTepn mMolHocTk npu 600 B [BT]Y 4 4424 5323 4795 6010 6493 7395 7383 | 8209
PacueTHble noTepu mowHocTn npn 690 B [BT]3) 4 4589 5529 4970 6239 6707 7653 7633 | 8495
Bec, kopnyc P21, IP54 [kr] 447/669
Kng® 0,98
BbixoaHas vactoTa 0-500 Iy
OTKnloyeHne Npu neperpese pagunatopa 110 °C
OTKNloYeHWe CMNOBOW MNaThl MUTAHWUA MPW NOBbILWEHUN 85 °C
BHeLUHen TemnepaTypbl
* Bbicokan neperpyska (HO) = 160-NpOLEeHTHbIN KPYTALWMIA MOMEHT B TeueHne 60 ¢, HopmanbHaa neperpyska (NO) = 110-npoLeHTHbIN
KPYTALWMIN MOMEHT B TeyeHue 60 ¢

Tabnuua 4.12 TexHUYeCKMe XapaKTepucTuKky, Tunopasmep F8/F9, 525-690 B, nutaHue oT ceTn 6 x 525-690 B nep. TokKa,
12-umnynbcHble

1) AMepuKaHckuli copmameHm nposooos.

2) HomuHanel npedoxpaHumeneti cm. 8 enasa 7.2.1 [lpedoxpaHumenu.

3) Tunosele 3HayeHUA NoMepbL MOWHOCMU NPUBOOAMCA NPU HOMUHAbHOU Haz2py3Ke; npednoadzaemcs, Ymo OHU HAXO00AMCA 8 npedenax
donycka #15 % (0onyck c8A3aH C USMEHEHUAMU HANPAXEeHUA U pasnuduem xapakmepucmuk kabesneli). 3HauyeHus npugedeHsl UCX00A U3
munuyHoeo KIMf osuzamens (2paHuya IE/IE3). [ina 0suzameneli ¢ 6onee Huskum Kl nomepu mowHocmu 8 npeobpazosamesne go3pacmaiom.
Ecnu yacmoma komMmymauyuu nogsllueHa 0OmHOCUMesbHO pac4emHou, nomepu MOWHOCMU MO2ym 803pdcmu 3HAYUMesnbHO. 3Ha4YeHus
nompeb6naemoti MowHocmu 01 LCP u munogbix cusiosbix njam y4meHsel. YcmaHo8Ka 00NosIHUMesIbHbIX ycmpoUlicme U Hazpy3Ku 3dKas4uka
Mo2ym ygenu4yums nomepu Ha 30 Bm, xomsa 06bl4HO npu nosHoU HAzpy3ke naamel ynpdesieHus U yCmaHo8IeHHbIX OONOHUMebHbIX NJIamMadx 8
2He30ax A unu B ygenuyeHue nomeps cocmaesnsem 8cezo 4 Bm 0ns kaxool nnameil.

4) V3mepsAemca ¢ ucnosb308aHUeM SKPaHUPOBAHHbIX Kabeneli dguzamens O7UHOU 5 M Nnpu HOMUHAMbHOU Hazpy3ke U HOMUHAIbHOU Yacmome.
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Danfits

Bbi6op PykoBoacTBO NO NpOeKTMPOBaHNIO VLT® AutomationDriveFC 300 90-1200 kBT
FC 302 P630 P710 P800
Bbicokasa (HO)/HopmanbHasa neperpyska (NO) HO NO HO NO HO NO
TunuyHaa BbIxOAHaA MOLHOCTb Ha Bany [KBT] npm 550 B 500 560 560 670 670 750
TunuyHaa BbIxOfHaA MOLHOCTb Ha Bany [n. c.] npu 575 B 650 750 750 950 950 1050
TunuyHaa BbIxOAHaA MOLHOCTb Ha Bany [KBT] npm 690 B 630 710 710 800 800 900
Kopnyc IP21, IP54 6e3 wkada/co wKapom ans
,qo:o;/Hmeanoro o6opyp|cc)bBava pon F1o7FT1 F10/FT F10/FT1
BbixogHOW TOK
HenpepbiBHbi (npu 550 B) [A] 659 763 763 889 889 988
MpepbiBUCTBIN (Neperpy3ka B TeyeHne 60 ¢ npu 550 B) [A] 989 839 1145 978 1334 1087
HenpepbisHbii (Mpu 575/690 B) [A] 630 730 730 850 850 945
[I'/I-\;;epblsmcmm (neperpy3ka B TeueHue 60 ¢ npu 575/690 B) 945 803 1095 935 1375 1040
HenpepbiBHasa mowHocTb (Npu 550 B) [KBA] 628 727 727 847 847 941
HenpepbiBHasa mowHocTb (Mpu 575 B) [KBA] 627 727 727 847 847 941
HenpepbiBHasa mowHocTb (Npu 690 B) [KBA] 753 872 872 1016 1016 1129
Makc. BXogHOM TOK
HenpepbiBHbii (Mpu 550 B) [A] 642 743 743 866 866 962
HenpepbiBHbiin (Mpu 575 B) [A] 613 711 711 828 828 920
HenpepbiBHbiin (Mpu 690 B) [A] 613 711 711 828 828 920
Makc. ceuyeHne kabens, guratens [Mm? (AWG)"] 8 x 150 (8 x 300 mcm)
Makc. ceuyeHne Kabens, nuTalowas cetb [Mm? (AWG)"] 6 x 120 (6 x 250 mcm)
Makc. ceyeHue Kabens, Topmos [Mm? (AWG)Y] 4 x 185 (4 x 350 mcm)
Makc. BHelLHVe ceTeBble npegoxpaHutenn [A]? 900
PacueTHble noTepy mMowHocTM npu 600 B [BT]3 ¥ 8075 9500 9165 10872 10860 12316
PacueTHble noTepu mowHocTk npu 690 B [BT]Y 4 8388 9863 9537 11304 11291 12798
F3/F4, makc. fo6aBoYHble MOTEPU aBTOMATUUYECKOrO

342 427 419 532 519 615
BbIKNIOYATENs UM pa3beduHUTENs U KOHTaKTopa
Makc. notepu fon. yCTpONCTB naHenun 400
Bec, kopnyc IP21, IP54 [Kr] 1017/1319
Macca, mogynb BbinpamuTensa [Kr] 102 102 102
Macca, mogynb nHsepTopa [Kr] 102 102 136
Kng® 0,98
BbixogHaa yacToTa 0-500 'y
MolHOCTb OTKIOYEHNA MO neperpesBy pagmnaTopa 95 °C 105 °C 95 °C
OTKnioYeHVe CUMNOBOW MNaTbl MUTAHWUA NPW MOBbILEHUN 85 °C
BHeLLUHen Temneparypbl
* Bolcokan neperpy3ska (HO) = 160-npoLeHTHbIN KPYTALMIA MOMEHT B TeyeHune 60 ¢, HopmanbHaa neperpyska (NO) = 110-npoueHTHbIN
KpYTALWMIA MOMEHT B TeyeHue 60 ¢

Tabnuua 4.13 TexHUYecKkne xapakrepuctuku, Tunopasmep F10/F11, 525-690 B, nutaHue ot cetn 6 x 525-690 B nep. ToKa,
12-umnynbcHble

1) AMepuKkaHckuli copmameHm npogooos.

2) HomuHansl npedoxpaHumeneli cm. 8 enasa 7.2.1 [lpedoxpaHumenu.

3) Tunosvle 3HayeHUs NomepbL MOWHOCMU NPUBOOAMCA NPU HOMUHA/IbHOU Haepy3Ke; npednosdzaemcs, 4Ymo OHU HAX00AMCcs 8 npedenax
odonycka #15 % (Oonyck c8A3aH C U3MEHeHUAMU HaNpAXeHUA U pasauduem xapakmepucmuk kabesneli). 3Ha4eHus npusedeHsl Ucxo0A u3
munuyHozo KI[ 0sueamens (2paHuya IE/IE3). [lna dsuzameneli ¢ 6onee Huskum Kl nomepu mowHocmu 8 npeobpaszosamersne gospacmaiom.
Ecnu wacmoma kommymauuu nogellueHa omHocuUmesibHO pdc4emHou, nomepu MOWHOCMU MO2ym 803pdcmu 3HAYUMesbHo. 3HaYeHus
nompebnaemol mowHocmu 013 LCP u munogbix cusiosbix niam ydmeHsl. YCmMaHo8ka 0onosHUMesnbHbIX ycmpolcme U Hazpy3Ku 3aKa34yuka
mo2ym ygenu4dums nomepu Ha 30 Bm, xomsa 06bl4HO npu NosHoU HAzpy3ke naamel ynpdesieHusa U yCmMaHoB/1eHHbIX OONOHUMEbHbIX NIamax 8
2He30ax A unu B ysenuueHue nomeps cocmasnaem ecezo 4 Bm 0na kaxool nnamel.

4) Vi3mepsaemca ¢ ucnone308aHuUeM 3KPaHUPOBAHHbLIX Kabenel 0guzamernsa 0/UHOU 5 M npu HOMUHANILHOU HAzpy3Ke U HOMUHA/IbHOU Yacmome.
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Danfits

Bbi6op PykoBoAcTBO NO NPOEKTMPOBAHUIO VLT® AutomationDriveFC 300 90-1200 kBT
FC 302 P900 P1MO P1M2
Bbicokasa (HO)/HopmanbHasa (NO) neperpyska* HO NO HO NO HO NO
TunuyHaa BbIXOAHaA MOLHOCTb Ha Bany [KBT] npm 550 B 750 850 850 1000 1000 1100
TunuyHaa BbIXOfHaA MOLHOCTbL Ha Bany [n. c.] npu 575 B 1050 1150 1150 1350 1350 1550
TunuyHaa BbIxOAHaA MOLHOCTb Ha Bany [KBT] npn 690 B 900 1000 1000 1200 1200 1400
Kopnyc IP21, IP54 6e3 wkada/co wKapom ans
,D,Olr')IOJ):HVITEHbHOFO o6opynjBava pon F12/F13 F12/F13 F12/F13
BbixogHOW TOK
HenpepbiBHbin (npu 550 B) [A] 988 1108 1108 1317 1317 1479
[I'/I-\;;epblsmcmm (neperpyska B TeuyeHue 60 c npu 550 B) 1482 1219 1662 1449 1976 1627
HenpepbieHbiii (Mpu 575/690 B) [A] 945 1060 1060 1260 1260 1415
gss/r;t;zm;;;\v]l (neperpyska & Tedenve 60 ¢ npu 1418 1166 1590 1386 1890 1557
HenpepbiBHasa mowHocTb (Npu 550 B) [KBA] 941 1056 1056 1255 1255 1409
HenpepbiBHasa mowHocTb (Npu 575 B) [KBA] 941 1056 1056 1255 1255 1409
HenpepbiBHasa mowHocTb (Npu 690 B) [KBA] 1129 1267 1267 1506 1506 1691
Makc. BXogHOM TOK
HenpepbiBHbiii (Mpu 550 B) [A] 962 1079 1079 1282 1282 1440
HenpepbieHbiii (Mpu 575 B) [A] 920 1032 1032 1227 1227 1378
HenpepbieHbiii (Mpu 690 B) [A] 920 1032 1032 1227 1227 1378
Makc. ceueHve kabens, guratensb [Mm? (AWG)"] 12 x 150 (12 x 300 mcm)
Makc. ceuyeHve kabens, nuTatowan cetb, F12 [mm? (AWG)"] 8 x 240 (8 x 500 mcm)
Makc. ceueHve Kabens, nuTalowas cetb, F13 [Mm? (AWG)"] 8 x 400 (8 x 900 mcm)
Makc. ceyenvne kabens, Topmo3s [Mm> (AWG")] 6 x 185 (6 x 350 mcm)
Makc. BHewWwHMe ceTeBble npegoxpaHuTtenn [A]? 1600 2000 2500
PacueTHble noTepu mowHocT1 npu 600 B [BT]Y ¥ 12062 13731 13269 16190 16089 18536
PacueTHble noTepn mMolHocTK npu 690 B [BT]34 12524 14250 13801 16821 16719 19247
F3/F4, makc. po6aBoyHble MOTEPU aBTOMATUUYECKOro

556 665 634 863 861 1044
BbIKNIOYaTeNA WM pasbeMHNTENA U KOHTaKTopa
Makc. notepu fon. ycTponcTB nNaHenu 400
Bec, kopnyc P21, IP54 [kr] 1261/1562 1295/1596
Macca, mopynb BbinpamuTens [Kr] 136 136 136
Macca, mogynb nHBepTopa [Kr] 102 102 136
Kng® 0,98
BbixoaHas vactoTa 0-500 Iy
MoLHOCTb OTKNIOYEHNA NO Neperpesy paanaTopa 95 °C 105 °C 95 °C
OTKNloYeHMe CMNOBOW MNaThl MUTAHWUA MPW NOBbILIEHUN 85 °C
BHeLUHen TemnepaTypbl
* Bbicokan neperpyska (HO) = 160-NpoLEeHTHbIN KPYTALWMIA MOMEHT B TeueHne 60 ¢, HopmanbHaa neperpyska (NO) = 110-npoLeHTHbIN
KPYTALWMIN MOMEHT B TeyeHue 60 ¢

Ta6nuua 4.14 TexHUUYecKne XxapaKTepucTuku, Tunopasmep F12/F13, 525-690 B, nutaHue ot cetn 6 x 525-690 B nep. Toka,

12-umnynbcHble

1) AMepukaHckuli copmameHm nNpoeooos.

2) HomuHane! npedoxpaHumeneti cm. 8 enasa 7.2.1 [lpedoxpaHumenu.

3) Tunoseble 3Ha4YeHUA NOMepb MOWHOCMU NPUBOOAMCA NPU HOMUHA/IbHOU Hazpy3Ke; npednosazaemcs, Ymo OHU Haxo0amcsa 8 npedenax
donycka #15 % (0onyck C8A3aH C USMEHEHUAMU HANPSAXEHUA U pasnuduem xapakmepucmuk kabesneli). 3HauyeHuUs npugedeHsl UCX00A U3
munuyHozo KI1[] 0sueamens (sparuua IE/IE3). [ina 0suezameneti ¢ 6onee Huskum KI1[] nomepu mowHocmu 8 npeobpasogamersie gospacmarnom.
Ecnu yacmoma kommymauyuu nogwsllueHa 0OmHOCUMesIbHO pac4emHou, nomepu MOWHOCMU MO2ym 803pdcmu 3HAYUMesnbHO. 3Ha4YeHus
nompebnaemoti mowHocmu 019 LCP u munogeix cuniosbix njam y4meHsl. YcmaHo8Kka 00NosIHUMEsIbHbIX ycmpoUcme U Hazpy3Ku 3dKasquka
Mozym ygenuyums nomepu Ha 30 Bm, xomsa 0bbi4HO Nnpu NosIHOU HazpysKe naamel ynpasieHus u yCmaHo8/IeHHbIX 00NOIHUMESTbHbIX N1AMax 8
2He30ax A unu B ygenudyeHue nomeps cocmasnaem ecezo 4 Bm 0na kaxool naamel.

4) V3mepsaemca ¢ ucnosib308aHueM SKPaHUPOBAHHbIX Kabeneli dguzamens OUHOU 5 M Npu HOMUHAMbHOU Hazpy3Ke U HOMUHAIbHOU Yacmome.
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4.3 OO6Lwme TeXHNYECKME TPeOOBaHNA

MuTtaHue oT ceTn

MuTtatowme Knemmbl (6-MMMynbCH.) L1, L2, L3
Mutatowme knemmbl (12-MMNYynbCH.) L1-1, L2-1, L3-1, L1-2, L2-2, L3-2
HanpsxxeHue nuTaHuA 380-500 B £10 %
HanpsxxeHue nuTaHuA FC 302: 525-690 B £10 %

Hu3koe HanpsaxeHue cemu/nponaddaHue HanpsXeHus:

Mpu HU3KOM HanpsXxeHUU cemu UaU NPU NPONAOAHUU HANPAXEeHUsA cemu npeobpaszosamesib 4acmomsi nNpooosKkaem
pabomame, NoKa HanpaAXxeHUE NPOMeXXymo4HoU yenu He CHU3UMCA 00 MUHUMAJIbHO20 YPOBHS, Npu KOMOPOM npoucxooum
8bIK/II0YeHUe npeobpazosamers; 06bIYHO HANPAXeHUe OMK/IIoYeHUA Ha 15 % HuXe MUHUMA/IbHO20 HOMUHA/IbHO20
HanpsxeHUs humaHus npeobpasosamens. BknodeHue u nonHwIl Kpymawul MOMeHM He803MOXHbI NPU HANPsXXKeHUU 8 cemu
meHbwe 10 % MUHUMAJIbHO20 HOMUHG/IbHO20 HANPSXeHUs NUMAHUs npeobpazosameris.

YactoTa nuTaHua 50/60 'y £5 %
Makc. KpaTKoBpeMeHHaa acummeTpua $a3 ceTn NuTaHuA 3,0 % OT HOMMHANbHOIO HaNPAXEHUA NUTAIOLLEN CceTn
KoaddnumeHT aktuBHOM moLyHoCTH (A) 2 0,9 HOMWUHaNbHOrO 3Ha4YeHWA NPY HOMWHAMNbHOM Harpyske
KoadodurumeHT peakTnBHoM molHOCTY (cos ¢) okono 1 (> 0,98)
Yncno sknoyeHun sxogHoro nutauma L1, L2, L3 npn mowHoctn = 90 kBT He 6onee 1 pasa 3a 2 MUHYTHI.
Ycnosua okpy»Katoweli cpefibl B COOTBETCTBUM € TpeboBaHMeM Kateropua nepeHanpsxeHua lll/cteneHb
ctaHpapTa EN60664-1 3arpAsHeHuns 2

Ycmpoticmeo npu2o0HO 0718 UCNO/Ib308AHUS 8 CXeMe, cNocobHOU nodasams cuMMempuyHblli MoK He 6osee 100 000 A (3¢h¢h.)
npu MakcumaneHom Hanpaxernuu 240/500/600/690 B.

BbixoaHaa mowHocTb asurartensa (U, V, W)

BbixogHOe HanpsaxeHue 0-100 % HanpaXeHMA UCTOYHMKA NUTaHUA
BbixoaHas yactoTta (90-1000 KBT) 0-590" Iy
BbixopgHaa yactoTa B perme MarHMTHOro notoka (Tonbko gna FC 302) 0-300 'y,
Yncno KommyTauum Ha Bbixoae bes orpaHnueHna
ONnTeNbHOCTb N3MEHEHNA CKOPOCTU 0,01-3600 ¢

") 3agucum om HAnpAxeHua u MmowHocmu.

XapaKTepucTukn KpyTALero MoMeHTa

MyckoBON KPyTALWMIA MOMEHT (MOCTOAHHbBIN KPYTALMA MOMEHT) MakcMyM 160 % Ha npoTsxeHumn 60 ¢
MyckoBon KPyTALWMIA MOMEHT makcumym 180 % Ha npoTsxkeHun 0,5 ¢ V)
Meperpyska no KpyTALEeMy MOMEHTY (MOCTOAHHBIA KPYTALLUA MOMEHT) Makcumym 160 % Ha npoTsxeHnn 60 c
MycKkoBOM KPyTALWMIA MOMEHT (NepemMeHHbI KPYTALUA MOMEHT) MakcmyM 110 % Ha npoTsxeHumn 60 ¢ V
Bpema HapacTaHua KpyTalero momeHTa B VVCPIUS (HesaBucrMoe OT yacT. nepeki.) 10 mc
Bpema HapacTaHuA KpyTALEro MOMeHTa B peXXnme ynpasiieHWA MarHUTHbIM NOTOKOM (AniA yacT. nepeks. 5 Ku) 1 mc

1) 3HayeHUs 8 NPOYeHMAx OMHOCAMCA K HOMUHA/IbHOMY Kpymsuiemy MomeHmy.
2) Bpems omkauKa kpymsawezo MoOMeHma 3deucum om NpuMeHeHUs U Hazpy3Ku, HO, KaK Npasusio, wae Kpymsauje2o MomeHma
om 0 do 3a0aHus cocmasnsiem 4-5-kpamHoe 8pems HAPAacMAHus Kpymsauie2o MomMmeHma.

JnuHa n ceyeHne kabeneii ynpasneHua')

Makc. annHa kabens geuratena (3KpaHMPOBAHHDIN) 150 m
Makc. gnnHa kabens geuratens (He3KpaHWPOBAHHbI) 300 m
Makc. ceueHme NpoBOAOB, NOAKIMOUYAEMbBIX K KNEMMAM YrpaBaeHUs NPY MOHTaXe r’MOKUM/KeCTKIM

npoBoaoM 6e3 KOHUeBbIX KabenbHbiX MybT 1,5 mm*/16 AWG
Makc. ceueHme NpoBOAOB, NOAKIIIOUYAEMbIX K KEMMaM YNpaBaeHUs Npu MOHTaXe r’MOKMM NPOBOLOM C

KOHLIEBbIMM KabenbHbIMY MypTamm 1 Mm%/18 AWG
Makc. ceyeHme NpoBOAOB, NOAKIIOYAEMbBIX K KNEMMaM yrnpaBneHna Npy MOHTaxe rmbkiM NpoBOLOM C

KOHLIEBbIMM KabenbHbIMKN MydTamu, UMEIOLUMI KONbLEBON 6ypTUK 0,5 MmM%/20 AWG
MwuH. ceyeHne NPoBOAOB, MOAKMYAEMbIX K KIleMMaM ynpasneHua 0,25 Mm*/24 AWG

[laHHele o kabensax numaus cm. 8 21asa 4.1 dnekmpuyeckue xapakmepucmuku, 380-500 B.
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CpenctBa 1 GyHKLMN 3aLmUTbI

. DneKTPOHHaA TensoBas 3alluTa 3NEeKTPoABUraTens OT neperpysKu.

. KoHTponb TemnepaTypbl paguatopa obecneumsaeT OTKIOUYeHNE NPeo6pa3oBaTes YacToTbl NPU SOCTUKEHU
onpegeneHHo TemnepaTtypbl. COpOC 3alWuUThl OT Neperpesa He MOXeET 6bITb COPOLUEH, MOKa TemrnepaTypa
pagraTopa He CTAaHET HUXKE 3HAUEHWI, YKa3aHHbIX B Tabnmuax Ha nocnegylowmx crpaHmuax. O6patute BHUMaHue,
UTO 3TV TeMMepaTypbl MOTYT PA3NNYATLCA B 3aBUCMMOCTY OT MOLLHOCTM, TUMOPA3Mepa, CTEMEHN 3almnTbl U T. 4.

L] I'Ipe06pasoBaTenb 4acCToTbl 3alMLLieH OT KOPOTKOro 3aMblKkaHMA KnemMm OBuUratena U, VvV, w.

o I'Ip|/| notepe ¢a3bl CeTn NUTaHnA npeo6pa3OBaTenb 4acTOTbl OTKNKOYAETCA WM BblhaeT npepynpexaeHme (B
3aBNCMMOCTN OT Harpy3K|/|).

. OTcnexuBaHne HanpsXeHUa NPOMEXYTOUHON Lienu obecneurBaeT OTKIOUEHUe Npeobpa3oBaTens YacToTbl Npu
3HAUMTENbHOM MOHVXXEHVMN WS MOBBILLEHUN HAMPAXEHNA MPOMEXYTOUHOW Lenu.

. I'Ipeo6pasoBaTenb 4acToOTbl NOCTOAHHO KOHTPONUPYET KPUTUYECKNE YypOBHU BHyTDEHHEIh TemnepaTtypbl, TOKa
Harpys3kKu, BbICOKOro HanpaxeHnAa Ha I'IpOME)KyTO‘-lHOVI uennm n HN3KnX CKOpOCTeIh BpalwleHnA asuratena. ﬂpvl
O6Hapy)KEHI/1I/I KPUTNYECKOro ypoBHA FIpF.‘O6pa3OBaTEJ'Ib 4acCTOTbl MOXKET U3MEHUTb YacTOoTy n/unn metop,
KOMMyTaunn gna obecneyeHuns Hagnexawunx skcniyaTauMOHHbIX XapaKTepuUCTuk.

LUundposbie Bxogbl

Mporpammupyemble undposble BXOAbI 4 (6)"
Homep Knemmbi 18, 19, 27V, 29", 32, 33
Jlornka PNP nnn NPN
YpoBeHb HanpsaxeHusA 0-24 B nocrt. ToKa
YpoBeHb HanpsaxeHua, nornyeckun «0» PNP < 5 B nocr. ToKa
YpoBeHb HanpsaeHus, nornyeckasa «1» PNP > 10 B nocrT. ToKa
YpoBeHb HanpskeHus, normdeckuii «0» NPN 2 > 19 B nocT. ToKa
YpoBeHb HanpsKeHus, normdyeckas «1» NPN 2) < 14 B nocT. ToKa
MakcumanbHoe HanpsaXeHne Ha BXxoge 28 B nocT. Toka
[lnana3oH 4acToTbl NOBTOPEHUA UMMNYNbCOB 0-110 Kl'y
(Paboumin uukn) MuH. ANUTENBHOCTb UMMYNIbCOB 4,5 mc
BxogHoe conpoTueneHue, Ri npu6sn. 4 KOm

Knemma 6e30nacHOro oTKloueHna KpyTtawero momenTta 373 4 (Knemma 37 umeeT dukcrposaHHyio norviky PNP)

YpoBeHb HanpaxeHusA 0-24 B noct. ToKa
YpoBeHb HanpsaxeHus, nornyeckuin «0» PNP < 4 B nocr. ToKa
YpoBeHb HanpsxeHua, nornyeckasa «1» PNP > 20 B nocT. ToKa
MakcrmanbHoe Hanps)KeHue Ha Bxoae 28 B nocT. ToKa
TunoBoI BXOAHOM TOK NpW HanpsxeHun 24 B 50 MA (30¢.)
TunoBoW BXOAHOM TOK Npu HanpsxeHun 20 B 60 MA (3¢d.)
BxoaHaa emKocTb 400 HO

Bce yugposbie 8x00bl 2ab8aHUYECKU U30/IUPOBAHLI OM HanpAxeHUA numanus (PELV) u Opyaux 8b6ICOKOBOIbMHbIX KieMM.
) Knemmel 27 u 29 MOXHO mMakxe 3anpozpaMmmupo8ams KaK 6bIX00HbIe.

2 3a uckntoyeHuem 8X0dHOU KeMMbl 6e30NdcH020 ocmarosd 37.

3) ina nonyderus dononHumensHol UHGopmMayuu o kaemme 37 u 6e30nacHOM OMKIYEHUU KpYymAWe20 MoOMeHma cm.
2nasa 3.12 besonacHeili ocmaHos.

4 Mpu ucnosb308aHUU KOHMAKMOPA € KAMYWKOU NOCMOAHHO20 MOKA COBMECMHO C (hyHKYuel 6€30ndCHO20 OMKITOYEHUS
Kbymsaujezo MoMeHma 8axHO obecneqyums 06pamHbIli nyme MoKy om KamywKu npu ee OmK/o4eHuU. 3mo mMoxem 6bims
cOennaHo nocpedcmeom pasmeujeHus 0uodd c80600H020 xo0a (Ulu, Kak 8apudaHm, cepgoknanara 30-50 B 0n1s cokpaweHus
spemMeHU Omk/uKa) 8 kKamywke. CmaHoapmHele KOHMAKMOpel Mo2ym npuobpemamecsa 8 KoMniaekme ¢ makum OuoOoM.
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AHanorosble BXofbl

KonnyecTtBo aHanorosbix BXoaoB

2

Homep knemmbl

53, 54

Pexxnmbl

HanmeeHme nnm ToK

Bbibop pexnma

MNepeknioyatenn A53 n A54 (tunopasmep D), S201 n S202 (tvnopasmepsbl E u F)

Pexkum HanpAaeHuaA

Mepekntouatenn A53 n A54 (tunopasmep D), S201 n S202 (tunopa3smepsl E n F) = BbIKJI. (U)

YpoBeHb HanpsaXeHuA

OT1 -10 go +10 B (macwrabupyembiii)

BxogHoe con poTnBneHne, Ri

okofo 10 kKOm

MakcnmanbHoe HanpAaxxeHne

+20 B

Pexxkum TOKa

MNepekntoyatenn A53 n A54 (tunopasmep D), S201 n S202 (tvnopasmepsbl E n F) = BKJI. (1)

YpoBeHb TOKa

Ot 0/4 po 20 MA (MacwTabupyemblii)

BxogHoe conpoTueneHue, Ri

okosno 200 Om

Makc. Tok

30 mA

PaspeLua}ou.l,aﬂ CNOCOBHOCTb aHaNIOroBbIX BXOA0B

10 6uT (+ 3HaK)

TOYHOCTb aHaNoroBbiX BXOAOB

MorpelwHocTb He 6onee 0,5 % OT NOMHON LWKanbl

Monoca vacrtor 100 My
AHa10208ble 8X00bI 2A/1I6BAHUYECKU U30/IUPOBAHLI OM HanpsxeHus numaxus (PELV) u Opyaux 8bICOKOBO/IbMHbIX K/IEMM.
PELV isolation 2
=
+24V — — 3
18 | Control [— Mains g
\ \
\ [
, High —
37 _| voltage — Motor
Functional |
—
isolation I
RS485  —| = DC-Bus
PucyHok 4.1 Usonauyma PELV
MmnynbcHble BXoAbl/BXOAbI SHKOAEpa
Mporpammupyemble MMMNYybCHblE BXOAbI/BXOAbl SHKOAEPA 2/1

Homep Knemmbl MMNynbCHOrO BXOAa/BXOAa SHKOAEpPa

29", 332/323), 333

Makc. yactota Ha kKnemme 29, 32, 33

110 kl'y (ABYXTaKTHOe ynpaBneHue)

Makc. yactota Ha kKnemme 29, 32, 33

5 Ky (OTKPbLITbIA KONNEKTOP)

MuH. yacTtoTa Ha Knemme 29, 32, 33

4Ty

YpoBeHb HanpsXeHusA

cm. enasa 9.2.2 Lugpposeie 8xo0el — knemma X30/1-4

MakcrmanbHoe HanpAXeHne Ha Bxoae

28 B nocT. ToKa

BxopHoe conpoTuBneHue, Ri

npubn. 4 kOm

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

Makc. norpewHocTb: 0,1 % OT NOAHON LWKanbl

TouyHoCTb Ha Bxoge 3HKogepa (1-11 Kl'u)

Makc. norpewHoctb: 0,05 % OT NONHON LWKasbl

VImMnynbcHbie 8x00bl U 8x00bl SHKOOepa (knemmsi 29, 32, 33) 2ans8aHu4ecku U30aupo8aHsl om HanpaxeHua numaxusa (PELV) u

om Opyaux 8bICOKOBOILMHBIX KIIEMM.
" Tonebko FC 302

2 YmnynbcHoble 8xo0sl 29 u 33

3) Bxodbl 3HK0Oepa: 32 = A u 33 =B
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AHanoroBbIN BbIXOA,

KonunyectBo nporpammmpyembix aHanoroBbix BbIXO4OB 1
Homep Knemmbl 42
[lnana3oH ToKa aHanoroBoro Bbixoga 0/4-20 mA
Makc. Harpy3ka Ha 3emni0 Ha aHanoroBoM Bbixofe 500 Om
TOYHOCTb Ha aHaNIOroBOM BbIXo4e Makc. norpewwHocTb: 0,5 % OT NONHON LWKasbl
PaspeluatoLian cnocobHOCTb Ha aHaJIOrOBOM BbIXOfe 12 6ut

AHan0208bIl 8bIXOO0 2a/1bBAHUYECKU U30/IUPOBAH oM HanpsaxeHua numanus (PELV) u Opyaux 86ICOKO80/IbMHbIX KIEMM.

MNnaTta ynpaBneHus, nocnegosartenbHaa cBA3b RS-485
Homep knemmbl 68 (P,TX+, RX+), 69 (N,TX-, RX-)
Knemma Homep 61 Oo6wun ana knemm 68 n 69

Cxema nocnedosamersibHoU c8A3u RS485 hyHKYUOHANILHO omoesieHa om Opyaux UeHMPAsbHbIX CXeM U 2a/1b8aAHUYECKU
paseasaHa om HanpsaxeHusa numanus (PELV).

LUundposon Bbixopg

Mporpammupyemble UdpPOBbIE/UMMYNIbCHbIE BbIXOADI: 2
Homep Knemmbi 27,291
YpoBeHb HanpaXeHUA Ha LMdpoBOM/YaCTOTHOM Bbixode 0-24 B
Makc. BbIXO[IHOWM TOK (CTOK WU UCTOYHUK) 40 mMA
Makc. Harpy3ka Ha 4acTOTHOM BbIXOfe 1 KOm
Makc. emKocTHaa Harpyska Ha 4aCTOTHOM BbiXoge 10 HO
MwnHManbHaA BbIXOAHAA YacTOTa HAa YaCTOTHOM BbixoAe 0y
MakcumanbHasa BbIxoHaA YacToOTa Ha YaCTOTHOM Bbixofe 32 kly
TOYHOCTb YaCTOTHOrO BbiXxoAa Makc. norpewHoctb: 0,1 % NoONHON LWKanbl
Paspeluatoias cnocobHOCTb YaCTOTHbIX BbIXOAOB 12 6ut

) Knemmobr 27 u 29 mo2ym 6biMb Makxe 3anpo2pammupo8aHbl KaK 8X00HbIe.

Lugpposoli 8bix00 2a/1b8aHuUYecKU U30aUPOBaH om HanpsaxeHus numarus (PELV) u Opyaux 86ICOKOBOIbMHBIX KIEMM.

Mnata ynpaBneHus, Bbixop 24 B nocT. ToKa

Homep knemmbl 12,13
BbixogHoe HanpsaxxeHue 24B +1,-3 B
Makc. Harpyska 200 mA

NecmoyHuK HanpsaxeHuA 24 B nocm. moka 2ane8aHuYecku u3oauposaH om HanpaxeHua numanua (PELV), Ho y Hezo mom xe
nomeHyuas, Ymo y aHano208bIix U Yugppossix 8xo008 U 8bIX0008.
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Bbixopgbl pene

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

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

3aMKHYTbIA KOHTaKT) (pe3ncTnBHaA Harpyska) 60 B noct. Toka, 1 A
Makc. Harpyska Ha knemmax (DC-13)" (MHayKTVBHasA Harpyska) 24 B nocT. TOKa, 0,1 A
Homep knemmbl pene 02 (tonbko gna FC 302) 4-6 (pa3mbikaHue), 4-5 (3amblkaHue)
Makc. Harpy3ka (AC-1)V Ha knemmax 4-5 (HOPManbHO Pa3OMKHYTbIN KOHTAKT) (pe3UCTUBHARA

Harpy3ka)??) MepeHanpsaxexue, Kat. Il 400 B nepem. ToKa, 2 A
Makc. Harpy3ka (AC-15)" Ha knemmax 4-5 (HOPManbHO Pa3OMKHYTbIN KOHTAKT) (MHAYKTMBHas

Harpyska npu cos¢ 0,4) 240 B nepem. ToKa, 0,2 A

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

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

Makc. Harpyska (AC-1)" Ha knemmax 4-6 (HOpManbHO 3aMKHYTbIA KOHTaKT) (pe3ncTnBHas Harpy3ka) 240 B nepem. Toka, 2 A

Makc. Harpyska Ha knemmbl (AC-15)" 4-6 (HOpManbHO 3aMKHYTbIV KOHTAKT) (MHOYKTVBHAS
Harpyska npu cos¢ 0,4) 240 B nepem. ToKa, 0,2 A

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

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

(HOpManbHO Pa3OMKHYTbI KOHTAKT), 4-6 (HOPManbHO 3aMKHYTbI KOHTaKT), 4-5 24 B nocT. ToKa, 10 MA, 24 B nepem. ToKa,
(HOpManbHO Pa3OMKHYTbIN KOHTAKT) 20 mA
YcnoBua oKpy»atolen cpefpbl cornacHo ctaHgapTy EN60664-1 Kateropus nepeHanpsxeHus lll/cteneHb 3arpAasHeHmns 2

" IEC 60947, yacmu 4 u 5.

KoHmakmel pene 2anb8aHu4ecKu Uu30Upo8aHsl 0m ocmasbHOU 4acmu cxeMbl nocpedcmeom ycuneHHol usonayuu (PELV).
2 Kamezopus nepeHanpsxerus |l.

3) Mpumererus cmandapma UL 300 B nep. moka, 2 A.

Mnata ynpaBneHus, Bbixoa 10 B nocT. Toka

Homep Knemmbl 50
BbixogHOe HanpsxeHue 105B +0,5B
Makc. Harpyska 15 MA

YcmoyHuk HanpsaxeHusa 10 B nocm. moka 2asb8aHu4ecku u3oaupo8aH om HanpaxeHus numanusa (PELV) u dpyaux
8bICOKOBOSIMHbIX KIIEMM.

XapaKTepI/ICTI/IKI/I ynpasneHuna

Paspelatowas cnocobHOCTb BbIXOAHOW YacToTbl B UHTepBane 0-1000 My +0,003 'y
TOYHOCTb NOBTOPEHUA NPELM3MOHHOTO NycKa/ocTaHoBa (Knemmbl 18, 19) <#0,1 mc
Bpema peakuyun cuctembl (knemmbl 18, 19, 27, 29, 32, 33) <2Mmc
[lmanasoH perynMpoBaHuA CKOPOCTU (Pa3OMKHYTbI KOHTYP) 1:100 CMHXPOHHOW CKOPOCTWN BpaLLEHUA
[vana3oH perynmpoBaHna CKOPOCTM BpaLeHUA (3aMKHYTbIA KOHTYP) 1:1000 CMHXPOHHOWN CKOPOCTK BpaLLeHuA
TOYHOCTb perynMpoBaHnNA CKOPOCTU BPaLUeHNA (Pa3OMKHYTbIA KOHTYP) 30-4000 06/mMuH: norpelwHocTb 8 06/MuH
TOYHOCTb perynMpoBaHnA CKOPOCTU (B 3aMKHYTOM KOHType) B 3aBUCUMOCTW OT 0-6000 06/MuH: norpelHocTb 0,15
pa3speLuatoLlein cnocobHOCTY YCTPOCTBa B 06paTHON CBA3M 06./MUH
TouyHOCTb perynnpoBaHuA KpyTALero MoMeHTa (obpaTHas MaKC. NOrpeLHocTb +5 % OT HOMMHaNbHOrO KPyTALLEro
CBA3b NO CKOPOCTK) MOMeHTa

Bce Xapakmepucmuku pecysiupo8aHua OMHOCAMCA K ynpasJieHUto 4-noJIIOCHBIM ACUHXPOHHbIM odsuzamersiem.
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Pa6oune xapakTepucTuku nnatbl ynpaBneHus

WHTepBan ckaHupoBaHuA 1 mc
OKpyatowme ycnosus

Tunopasmepsl D1h, D2h, E1, F1, F2, F3 n F4 IP21, IP54
Tunopa3smepsbl D3h, D4h IP20
E2 IPOO
WcnbitaHne Brubpaumeii, Tunopasmepsl D, E n F 19
Makc. oTHOCUTeNbHaA BNA)KHOCTb 5-95 % (IEC 60 721-3-3; knacc 3K3 (6e3 KoHAeHcaLmKn)) BO Bpemsi paboTol
ArpeccrBHan cpega (IEC 60068-2-43), TecT HaS knacc Kd
MeTon ucnbiTaHun cOOTBETCTBYET TpeboBaHMsAM cTaHgapTa IEC 60068-2-43 H2S (10 aHeir)

ArpeccrBHanA BHelwHAA cpepa (IEC 721-3-3), ¢ nokpbiTrem Knacc 3C3
TemnepaTtypa oKpyatoLieli cpefbl (MOMHbIN HOMUHAN NPU NapameTpax Mo YMOMYaHUIo) Makc. 45 °C
TemnepaTtypa oKpy»atoLelt cpefbl CO CHUKEHVEM HOMUHANbHbIX XapaKTepUCTUK He 6onee 55 °C

ModpobHee 0 CHUXeHUU Napamempos npu BbICOKUX memnepamypax okpyxaroujeli cpedsl cm. 8 2nasa 4.7 Ocobule ycnosus.

MuH. TeMnepaTypa OKpy»KatoLlei cpefibl BO BpeMsi paboTbl C MOJIHOWM Harpy3Komn 0 °C
MuH. TeMnepaTypa oKpy»atoLiein cpefibl Npy paboTe C MOHWXKEHHOWN NMPOU3BOAUTENIBHOCTbIO -10 °C
TemnepaTtypa npu xpaHeHUW/TPaHCMOPTUPOBKe -25 ... +65/70 °C
Makc. BbicOTa Hafi ypOBHEM MOpA 1000 m

O CHUXeHUU HOMUHGA/TbHBIX XapaKmepucmuk ¢ ygesudeHueM 8blcomel Ha0 yposHeM Mops CM. 2nasa 4.7 Ocobesle yciosus.

Crangaptbl OMC, nsnyyenue EN 61800-3, EN 61000-6-3/4, EN 55011
EN 61800-3, EN 61000-6-1/2,
CraHgapTtbl SMC, nomexo3almLeHHOCTb EN 61000-4-2, EN 61000-4-3, EN 61000-4-4, EN 61000-4-5, EN 61000-4-6

Cm. 2nasa 4.7 Ocobble ycnosus.

MnaTta ynpaBneHusa, nocnefosartesbHasa cBA3b Yepes nopt USB

CraHgapTtHbin nopt USB 1.1 (nonHaa CKOpOCTb)
Pazbem USB Pazbem USB Tuna B, «<gna ycrponcrs»

Mooknouerue K ocywecmansemca cmaHoapmHeim kabenem USB (xocm/ycmpoticmeo).

CoeduHeHue USB 2anbeaHuyvecku U3oaupos8aHo om HanpsxeHus numaxus (c 3awjumod PELV) u Opyaux 8bicOKOBO/IbMHbIX
KiemMm.

3asemneHue USB coeOuHeHUA He U30UPOBAHO 2a/1b8AHUYECKU OM 3dWumHo2o 3asemneHus. K passemy cesasu USB Ha
npeobpaszosamersie 4acmMomsl MOXem NOOK/IIYAMbCA MOJIbKO U30UPOBAHHbIU nepeHOCHOU NepCoHAsbHBLIU KoMNnblomep.
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4.4 Kra

KNJ npeo6pa3soBaTtensa yactoTbl (nvLt)

Harpy3ka npeobpa3oBaTesnii 4aCTOTbl Masio BAIMSIET Ha €ro
KA. O6biyHo KI[ ocTaeTca ogHMM 1 TeM e npu
HOMUWHanbHOW YacToTe ABuratens fuN He3aBUCUMO OT TOro,
CcoCTaBnAeT M MOMeHT Ha Bany asuratenda 100 % ot
HOMWHANbHOrO UK TonbKo 75 % (korpa asuratenb
paboTaeT npu HEMONHOW Harpyske).

KN npeobpa3oBatens 4acToTbl HE MEHAETCA Aaxe npu
Bblbope Apyrux xapakrepuctuk U/f. OpHako
xapaktepuctuku U/f BnusiioT Ha KMJ gsuratens.

KMNJ HeckonbKO CHUXKaeTca Npy 3aAaHuy YacTOTbl
KommyTaumm Bbiwe 5 Ky, KM takxke HemMHOro
YMeHbLUAeTCA Npu HanpskeHun nuTaowen cetn 480 B n
npv annHe Kabens cabiwe 30 M.

Pacuet KN npeo6pasoBaTtensa 4actoTbl

Mpu onpepenexnmn KNI npeobpasosatena 4actoTbl And
pasnnuHbIX CKOPOCTEN W Harpy3oK 1Cnonb3ynTe

PucyHok 4.2. KoabduumeHT Ha 3TON AnarpaMmme Hy>HO
YMHOXWTb Ha KO3GPULUNEHT 3$PeKTUBHOCTN, KOTOPbINA
npvBeAeH B Tabnmuax TEXHNYECKMX XapaKTepnCTUK B
pa3spenax 2n1asa 4.1 Inekmpuyeckue xapakmepucmuku, 380—
500 B v 2nasa 4.2 nekmpuyeckue xapakmepucmuku, 525-
690 B.

1.01

10 ——
: — — — — — o
0.99 = g
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é 0.95 7
0.94 7
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100% load — — 75% load 50% load — —25% load

PucyHokK 4.2 TunnuHble Kpusble KN

Mpumep: Mpeanonoxnm Hannure npeobpasosatens co
ciegyloWmmmn xapaktepuctukamu: 160 kBt, 380-480 B
nepemMeHHOro ToKa, Harpyska 25 %, ckopoctb 50 %. Ha
PucyHok 4.2 nokasaHo 0,97 — HOMUHanbHas
3¢bdeKTMBHOCTL ANA NpeobpasoBaTtens ¢ MOLWHOCTbIO 160
KBT coctaBndet 0,98. ®akTnyeckaa 3pPeKTMBHOCTb paBHa:
0,97 x 0,98 = 0,95.

KnpA pevratensa (nasur.)

KMNA pnBuraTtens, NoakIoueHHOro K npeobpasosatesto
YacToTbl, 3aBUCUT OT YPOBHA HamarHnumBaHua. O6bIUHO
KM nouTtn Tak »e BbICOK, KaK U Npv NUTaHUW ABuraTens
HenocpeacTBeHHO ot cetu. KM gBuratena 3aBucuT oT ero
TMna.

B pnanasoHe KpyTAwero momeHta 75-100 % ot
HOMUHanbHoro KI[ gsuratensa npakTuyecku nocTosAHeH
KaK npu pabote oT npeobpa3oBaTesNid YacToTbl, TaK 1 Npu
NUTaHUN HENOCPEACTBEHHO OT CETU.

Y ManomoluHbIX aBuratenen snmsaHne Ha K
xapaktepuctuk U/f He3HaunTenbHo. B To e Bpemsa ans
ABuraTenen mMowHocTbio 11 KBT 1 Bbiwe nmeeTcs
CYLeCTBEHHDI BbIUTPbILL.

Yactota kommyTauum Ha KI[ manomoLHbIx gBuratenen
06blYHO He BnuseT. [nsa aABuratenein MowHocTbo 11 KBT 1
Bbiwe KM ysennunsaetca (1-2 %) nockonbKy npu
BbICOKOW YacTOTe KOMMyTauumy TOK ABUraTena nmeeTt noutm
nieanbHylo CMHycouganbHylo Gopmy.

KNA cucrembl (Ncuctembl)

Ona sbluncnenna KNI cnctembl HEOGXOAMMO YMHOXUTD
KNA npeobpasosatensa yactoTsl (nvit) Ha KMNJ asuratens
(Nmswr.):

NCUCTEMBI=NVLT X Nasur.

4.5 AKyCTUYeCKUM Wym

AKyCTUYECKUI WyM, co3flaBaeMblii Npeobpa3oBaTenem
4YacToTbl, 06YCNOBJIEH TPEMA NCTOUHMKAMU:

1. Jpoccenn NpomexxyTouHol Lienu NOCTOAHHOIO
TOKa

2. BCTpOeHHbIM BEHTUAATOPOM

3. Opoccenem dunbTpa BY-nomex.

TUNoBble 3HAUEHUA aKyCTUYECKOrO LYMA, N3MEPEHHbIE HA
pacctosHuM 1 M oT 61oKa, NoKasaHbl B Tabsiuya 4.15.

Tunopasmep LLlym npn nonHoi ckopoctun
BeHTUnATOpa, ABA
N9Ok 71
N110 71
N132 72
N160 74
N200 75
N250 73
Tunopasmepsbl E1/E2" 74
Tunopasmepsbl E1/E22) 83
Tunopasmepsbl F 80

Tabnuua 4.15 AKyCTMYeCKUiA Wym

) Toneko 250 kBm, 380-500 B u 355/400 kBm, 525-690 B.
2 Bce dpyaue ycmpoticmea munopasmepa E.
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4.6 Ycnosua du/dt

YBENJOMJIEHU

Bo usbexaHue npexxpeBpeMeHHOro U3Hoca ABuUraTeseil, KOHCTPYKLMOHHO He npefAHasHa4YeHHbIX AnA paboTbl ¢
npeo6pasoBaTensMu YacToTbl (Takux, HaNnpyUMep, Kak ABUraTenu, He nMelolme 6yma)kHoi nsonaunn GpasHo 06MOTKM
Vnu [pyromn ycuneHHon msonsauum), komnanua Danfoss ¢ Takumu gBuratenAmy HacToATeNbHO PEKOMeHayeT
ncnonb3oBaTb punbTp dU/dt nnu cmHyconpHbii GuIbLTP, yCTAHOBNEHHDBIN Ha BbIXoAe Npeobpa3oBaTens YacToTbl.
MNoppo6Hee o dunbTpax dU/dt n cuHyconpHbix ¢punbTpax cM. B Pykosodcmee no npoeKmupo8aHuio 8bIXOOHbIX
¢unbempos.

Mpy nepeknoYeHUN TPaH3NCTOPa B UHBEPTOPHOM MOCTE HaMnps>KeHUe Ha ABuraTesne yBemyrMBaeTcs co ckopoctbio dU/dt,
3aBUCSLLEN OT:
. Kabens gBuratens (Tuna, CeYeHus, ANVHbI, HANMYUA UK OTCYTCTBUA SKpaHMpYyoLlei 0605104KN)

° NHAOYKTUBHOCTU

Cob6cTBeHHanA UHAYKTUBHOCTb BbI3bIBAeT CKauyoK HanpsxeHus Upeak Ha ABUraTesnie, nocsie Yero oHO CTabunusmpyeTca Ha
YPOBHE, 3aBUCKMOM OT HampsXXeHWA B MPOMEXYTOUHOW Lienu. Bpemsa HapacTaHua v nukoBoe HanpsikeHue Upeak BAUSAIOT Ha
CPOK Cny6bl ABuratens. B uacTHoCTW, 3ToMy NoABep»KeHbl ABuratenn 6e3 nonaumm dasHbix 06MOTOK, eC/iN MUKOBOE
HanpsXeHne oueHb BenuKo. [iNnHa Kabensa ABUraTens BAUAET HAa BPEMA HapacTaHUsA W MUKOBOE HanpseHve. Hanpumep,
npu Manoi AnuHe Kabena (HeCKONbKO METPOB) BPeMsA HapacTaHWA U MMKOBOE HaMpsXXeHWe OKasbiBaloTCcA Oonee HU3KUMU.
Ecnu kabenb ABuratens umeet 6onbluyio AnvHy (100 M), Bpemsa HapacTaHusA 1 NMKOBOE HanpsiKeHue G6yayT bonblue.

MNMrKkoBoe HampsAXeHVe Ha KnemMmax ABuraTensa Bbi3blBaeTcA nepeknoveHnem TpaHsncTopos IGBT. Npeobpa3oBaTenb YacToThl
cooTBeTcTBYeT TpeboBaHuAaM IEC 60034-25 B yacTy, Kacalolenca aBuraTenei, CKOHCTPYMPOBAHHbIX MOA ynpasnieHne
nocpeacTBom npeobpasoBateneli YacTtoTbl. MpeobpasoBaTenib YacToThl cooTBeTCTBYET Takke |IEC 60034-17 B vactu,
KacatoLenca obbluHbIX ABUraTeneil, ynpasnaeMbix npeobpasoBaTenammy 4acToTbl.

[Onana3oH BbICOKOI MOLLHOCTI

Tunopasmepbl, nepeuncneHHble B Tabauya 4.16 n Tabnuya 4.17, npu COOTBETCTBYIOLMX HAMPSXKEHUAX CETU YOOBNETBOPAIOT
TpeboBaHmam IEC 60034-17 B yacTy, Kacatolenca obblYHbIX ABUraTenel, ynpaesnaemMblx npeobpasoBatenamu yactothl, [EC
60034-25 B YacTy, KacaloLlenca aBuraTenein, CKOHCTPYMPOBAHHBIX MOA ynpasneHve nocpeAcTBOM npeobpasoBaTenei
yactoTbl, 1 NEMA MG 1-1998,yactb 31.4.4.2 B yacTu, Kacalolenca geuratenen C nuTaHWeM OoT MHBepTopa. Tunopasmepsl,
nepeyncyieHHble HUXKe, He COOTBETCTBYIOT TpeboBaHMAM, NpeabABAAeMbIM K ABUraTenam obuero HasHaveHua B NEMA MG
1-1998, yactb 30.2.2.8.

Tunopasmepno OnuHa Kabensa [m] |HanpsxeHuecetn [B] |Bpemsa HapactaHusa |[lukoBoeHanpsikeHue [B] du/dt
MOLLHOCTN [MKc] [B/MKc]
90-250 kBT1/380-500 B 30 400 0,26 1180 2109°

Ta6nuua 4.16 dU/dt, Tunopasmep D, 380-500 B

Tunopasmepno OnvHa Ka6ensa [m] |HanpsxeHuecetn [B] |BpemsHapactaHua |[MukoBoeHanpseHue [B] du/dt
MOLLHOCTN [MKc] [B/MKc]
315-800 kB1/380-500 B 30 500 0,71 1165 1389
30 500 " 0,80 906 904
30 400 0,61 942 1233
30 400" 0,82 760 743

Ta6bnuua 4.17 dU/dt, Tunopasmep E, 380-500 B
1 C ¢punempom dU/dt Danfoss.
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Tunopasmepno OnvHa Ka6ena [m] |Hanps:keHnecetu [B] |Bpemsa HapactaHua |lMukoBoeHanpskeHue [B] du/dt
MOLLHOCTY [MKc] [B/mKc]
90-132 kB1/525-690 B 150 690 0,36 2135 2,197
160-315 KB1/525-690 B | 150 690" 0,46 2210 1,744
Ta6bnuua 4.18 dU/dt, Tunopasmep D, 525-690 B

" C punempom dU/dt Danfoss.
Tunopasmepno [OnvHa Kabens [m] | HanpsaxeHunecetu [B] BpemsaHapactaHusa MukoBoeHanpseHne [B] du/dt
MOLLHOCTM [MKc] [B/MKc]
355-1200 kBT1/525-690 B |30 690 0,57 1611 2261

30 575 0,25 2510

30 690" 1,13 1629 1150

Ta6nuua 4.19 dU/dt, Tunopasmepnbl E n 525-690 B

) C punempom dU/dt Danfoss.

4.7 Ocobble ycnoBus

B paHHOM pasgene npeacrtaBneHbl I'IO,EI,pO6HbIe [AaHHbIE OTHOCUTENbBbHO pa60TbI npeo6pa3OBaTenﬂ 4acToTbl B YCNOBUAX,
Tpe6yIOIJ.|,I/IX CHUMXXEHNA HOMUHAJIbHbIX XapaKTEPUCTUK. B HEKOTOPbIX YCNOBUAX CHUXEHNE HOMWUHANbHbIX NapaMeTpoB
HeobxogMmo npon3BecTn BPYyYHYIO. B APYrnx Xe ycnosumax npeo6pasoBaTenb 4acCTOTbl BbINONMHAET [0 OI'Ipe,qu'leHHOVI

cTeneHn aBTOMaTUYECKNN nepexon Ha NOHWMMEHHbIE XapaKTepPUCTUKn. CHWXKeHMe HOMMHaNbHbIX XapaKTepucTmnk

ncnonb3lyeTca anAa obecneyeHun pa60TbI B KPUTUYECKUX pPeXMMaX, B KOTOPbIX B MPOTUBHOM CJly4Yae MOXeT I'IpOI/I30I7ITI/I

OTKIo4eHune.

4.7.1 CHMKeHMe HOMMHAJIbHbIX XapaKTepUCTUK BPYUHYIO

HeobXxoAnMOCTb CHUMXEHUA HOMUHAMNbHbIX XapPaKTeEPUCTUK BPYYHYIO MOXeET 6bITb pPacCMOTpPEHa B OTHOWEHNN Cneayrwmnx

¢dakTopos:

(] ATMOCCbepHOE AaBNneHne — nmeeT CMbIC Npn yCTaHOBKe o6opy,u,osaHv/|ﬂ Ha BblcoTe Bbiwe 1 KMm.

. CKOpOCTb asuratena — npu Hel'lpeprBHOIZ pa60Te Ha HU3KUX 060p0Tax B NPUMEHEHNAX C NOCTOAHHbLIM KPYTALWNM

MOMEHTOM.

° TemnepaTypa oKpyKatoLlei cpefibl — MMEET CMbIC NPY TemnepaType OKpyxatoLlein cpenbl Bbiwe 50 °C.
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4.7.2 CHVXeHNe HOMWHANbHbIX XapaKTepUCTUK B 3aBUCUMOCTI OT TemnepaTypbl
OKpy»KatoLle cpeppl

lpadumku npepcTaBneHbl otaenbHo ana 60° AVM n SFAVM. KommyTtauus 60° AVM umeet mecTo nuwb 2/3 BpemeHu, a
kommyTauma SFAVM — B TeueHune Bcero nepropga. MakcumanbHadA Yactota KommyTauum pasHa 16 kl'y ana 60° AVM un 10 kl'y
ana SFAVM. [JuckpeTHble 4acToTbl KOMMYyTaUMKW NpeacTasneHbl B Tabnuya 4.20 v Tabnuya 4.21.

Mopgenb MeTopn
Bbicokasa neperpyska (HO), 150 % HopmanbHasa neperpyska (NO), 110 %
Kopnyca KOMMyTaumm
Tunopasmep D 60 AVM 110 e 110 2
g S
N90-N250 100 % 100 X
3 3
2 2
380-500 B % - % ~_ -
380 SN 5 80
3 3
70 45°C
70 2 50°C
55°C €0 55°C
60 50
o 1 2 3 4 5 6 7 8 9 o 1 2 3 4 5 6 7 8 o
fsw [kHz) fswkHz]
SFAVM 2 110 2
Iy I
110 % 100 %
m 2
100 % -
= =2
290 =80
3
Z80 70 40°C
45'C
70 45°C s0°C
50°C 60 55°C
60 55 C 0
0 1 2 3 4 5 6 o ] 5 3 4 s 6
fowlkHz) fsw [kHz]
Tunopasmepnb! E u F[60 AVM 110 2 10 2
g g
)
P315-P1MO 100 g 100 %
fal bl
380-500 B _ 5% )
= g
5 5
2 3 80
80 =
\ 70 \\ 45°C
70 S0°C 50°C
55°C 60 55°C
60
50
0 1 2 3 5 6 7 o ) 3 B 6 ;
fsw [kHz] fsw [kHz]
SFAVM 110 2 2
2 110 g
100 z‘; §
il 100 ]
F90
= — 9%
3 £
80 5 80
70 45°C 20°C
0 70
zgg 45°C
60 . 50:c
0 1 2 3 4 5 55C
fsw [kHz)
50
0 1 2 3 4 5
fsw [kHz]

Ta6bnnua 4.20 Tabnuubl CHUKEHVA HOMUHAMNbHbIX XapaKTepuUCTUK AnA npeob6pasoBaTeneil YacToTbl C HOMUHaNbHbIM HanpsKeHnem
380-500 B (T5)
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Mogenb MeTtoa
Bbicokas neperpyska (HO), 150 % HopmanbHasa neperpyska (NO), 110 %
Kopnyca KOoMMyTaLuun
Tunopasmep D 60 AVM 110 ; o 2
3 g
N55K-N315 100 S 100 e
525-690 B - % -
= 920 T
% ; 80
5 o
2% \ 70 I 45°C
70 50°C 50°C
55°C 60 55°C
60 50
o 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
fsw [kHz] fsw [kHz]
SFAVM o 3 10 S
P 2
100 ; 100 %
790 §90
< =80
2380 o o
70 40 C
45°C 45°C
70 so'c . 50°C
60 55¢C 55°C
0 1 2 3 4 5 50
fsw [kHz] 0 1 2 3 4 3
fsw [kHz]
Tunopasmepsbl E n F|60 AVM 110 2 1o 2
P355-P1MO0 100 % 100 %
pa I~ 2
525-690 B N = 9
—90 & I~ N~
% ™~ N B N
380 N N - R 5C
70
70 ™ 50°C ~soc
ssoc 60 55°C
60 50
00 05 10 15 20 25 30 35 40 45 50 55 00 05 10 15 20 25 30 35 40 45 50 55
fsw [kHz] fsw [kHz]
SFAVM 1o 2 o :
E: 3
100 H 100 %
% 9% 9%
3 -
80 T:j 80
70 45°C = \\
50°C 70 20°C
o 55°C 45°C
00 05 10 15 20 25 30 35 40 0 50°C
fsw [kHz] 55°C
50
0.0 0.5 1.0 15 20 25 3.0 35 4.0
fswkHz]

Tabnuua 4.21 Tabnuubl CHMXKXEHMA HOMUHAMNbHBIX XapaKTePUCTUK AN Npeobpa3oBaTesieil YacTOTbl C HOMUHAMNbHbIM
Hanps»xeHnem 525-690 B (T7)
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4.7.3 ABTOMATUUYECKOE CHUMKEHue
HOMWHANbHbIX NApPaMeTPOB

MpeobpasoBaTenb YacTOTbl HEMPEPLIBHO NpoBepsieT
KpWTUYECKME YPOBHMU:

. KpuTuueckn BbiCOKyto TemnepaTypy Ha nnate
ynpasneHusa uiv paguatope

. BbicoKyto Harpysky Ha gBuraTenb

. MoBbllWeHHOe HanpsKeHue B Leny NOCTOAHHOro
TOKa

. HwxHUn npegen ckopoctu

Mpn 06HapyXeHUN KPUTUYECKOTO YPOBHSA
npeobpasoBaTenb YacTOTbl PEryNNPYeT YacToTy
KommyTauun. Npn KpUTUYECKN BbICOKUX BHYTPEHHNX
TemnepaTtypax U HU3KOM CKOPOCTW ABuraTens
npeobpasoBaTenyt YacToTbl TaKKe MOTYT NPUHYAUTENBHO
nepeKnioYnMTb MeTo KoMMyTaumm Ha SFAVM.

YBE/IOMJIEHU.

ABTOMAaTMYECKOE CHUXKEHME HOMMWHAJbHbIX
XapaKTepuUCTMK NPOUCXOANT MHave, Koraa ans
napametpa 714-55 BbixoOHOU ¢hunbmp yka3aHO 3HauyeHue
[2] Cunyc.¢punemp, ¢pukc.
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5 3aka3

5.1
5.1.1 Kog tvna

(Dopma AnA 3aka3a

12 3 4 5 6 7 8 9 1011 1213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 2
o
pe LT PP Pedx]sxix[x[x]a[ 8] [e] [ [ ] [o] |3
o
[=3
m
Ta6bnuua 5.1 CTpoka Kofa Tuna 5
4acToTbl
Tpynnbl nsgenui | 1-3 | |
He Bce BO3MOXKHOCTW/ONUMUM JOCTYMNHbI ANA KaKA0r0 13
BapuaHToB FC 302. YTob6bl NpoBepnTb AOCTYMNHOCTb ONLMK
Cepua npeobpasosatens 4actoTbl (46 | | ANA KOHKPETHOW Bepcuu, CM. KoHoUrypaTop npreoaa B
Kog nokonexus [7 [ | VinTephere.
HomuHanbHaa MOLHOCTb |8»10 | | 5 1 2 K
.1.2 KoHdwrypatop npusoga
Daszbl [11 | |
Monb3yAcb cucTemMon HOMepPOB ANA 3aKa3a, NMOKa3aHHbIX B
HanpsaxeHune cetn | 12 | |
Tabnuua 5.1 v Tabnuya 5.2, MOXHO CMPOEKTMPOBATb
Kopnyc [1315 [ | npeobpasosaTenb Yactotbl FC 300 B COOTBETCTBUM C
Tvin Kopnyca TpeboBaHMAMMN K OCHOBHbIM 3KCMJlyaTaLMOHHbIM
Knacc kopnyca
HanpsxeHue nuTaHus Lienei XapaKkTepuctnkam.
ynpasneHus
AnnapatHas KoHUrypaLus [16-23 Ina cepun FC 300 MOXHO 3aKa3aTb CTaHAapPTHble
npeobpasoBaTteny YacToTbl 1 Npeobpas3oBaTeNin YacToTbl C
Ownotp BY-nomex/npuso ¢ 1617 BCTPOEHHBIMMU [AOMOHNATENbHBIMU YCTPONCTBAaMU; NS 3TOTO
MOHVIKEHHbIMW rapMOHMKamu/12-
UMAYbCHBIN B MeCTHOe ToproBoe npepcraButenbcTtBo Danfoss Hy»kHO
OTNpPaBUTb CTPOKY KOfa TUMa, ONMCbIBAIOLLYIO U3aenve,
Topmo3 | 18 | |
Hanpumep:
Iucnneii (LCP) [19 | |
" FC-302N132T5E20H4BGCXXXSXXXXAOBXCXXXXDO
MokpbiTe neyaTHon nnatbl [20 [ |
Onuusa cetu 21 | | 3HauyeHUsA CUMBOJIOB B CTPOKe cM. B Tabsuya 5.3.
ApanTauua A 22 I | JlononHuTenbHble CBEAEHUA MO KaXXAoOMYy 13
npeobpasoBaTesieil YacTOTbl MOXKHO HalTK B 3TOW rnaBe Ha
ApanTauua B [23 | | CTpaHULaX ¢ HOMepaMmm AnA 3akasa. B npumMepe Bbille B
Beinyck MO 2427 I | KOMIMNIEKT NocTaBnfaemMoro npeobpasosatens 4acToTbl
BKJIlOUYEHbI gononHuTenbHasa nnarta Profibus DP V1 un
Asbik MO [28 [ | [OMONHUTENbHOE pe3epBHOE YCTPONCTBO NuTaHusA 24 B
[Jon. ycTpoiictea A [29-30 [ | nocr. Toka.
. 7 B -
Aon. yctpoucrea [31:32 | | C nomoLLbio KOHdUrypaTopa NPUBOAa MOXHO
Lon. yctpoiictaa C0, MCO [33:34 [ | CKOMMOHOBATb MOAXOAALMIA MPUBOL ANl KOHKPETHOMO
nprmMeHeHus. KoHdurypaTop npuBoga aBToMaTMuecKm
Aon. ycrpoiictea C1 35 | | bopmupyeT BOCbMUPa3pAAHbIi TOProBbili HOMepP, KOTOPbIN
MporpammHoe obecnieuetue o, 3637 | | HeobXxoAMMO nepefaTb B MECTHOe TOProBoe
ycrpoicrs C npeacTaBUTENbCTBO.
[lon. ycrpoiicrea D = | | MoXHO Takxe co3faTb CNMCOK NPOEKTOB C HECKOJIbKAMMU

Ta6bnuua 5.2 Mpumep Koaa TMNa ANA 3akasa npeo6pasoBartens

V3LeNnnAMN 1N HanpaBuUTb €ro TOProBOMy MpPeacTaBUTENto
Danfoss.
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KoHdurypatop nprBoga MOXHO HaliTV Ha caiiTe B CeTu OnuncaHune Mo3. |Bo3MOXHbIn BbIGOP
WNHTepHeT Ha rnobanbHOM caiiTe KOMMaHUw: Kopnyc 13-15 | E20: IP20 (waccm — Ana ycTaHOBKU
www.danfoss.com/drives. BO BHELIHEM Kopryce)
E2S: IP20/waccn — trnopasmep D3h
B koMnnekT noctaBku npeobpasoBartenel YacToThl E21: IP21 (NEMA 1)
aBTOMATMYECKN BKITIOYAETCA A3bIKOBOW MAKeT AJisl TOro E2D: IP 21 / Tun 1 — Tunopasvep
pervoHa, n3 KOToporo nocTynun 3akas. Mimelotca yetbipe D1h
pervoHanbHbIX A3bIKOBbIX MaKeTa C YKa3aHHbIMU HUKe E54: IP54 (NEMA 12)
Ha6opaM|/| A3bIKOB. E5D: IP 54 / Tun 12 — Tmnopasmep
D1h
f13bIKOBOIA nakeT 1: E2M: IP21 (NEMA 1) ¢ ceTeBbiM
AHMUNCKUN, HEMELKNIA, GpaHLy3CKNIA, AaTCKNM, NCNAHCKNR, SKpaHoMm
UTaNbAHCKUIA 1 ¢|/|HCKV||7|. E5M: IP54 (NEMA 12) c ceTeBbiM
SKpaHOM
ﬂ3blKovBOI7| vnaKeT 2 . . . . . . C20: 1P20/(waccu) + TbiNoBOW KaHan
AHMTUACKNIA, HEMELKUI, KUTANCKNA, KOPENCKNIA, ANOHCKIIA, W3 HepaBelowel CTanm
TaCKWIN, TPAOVLMNOHHBIN KUTaNcKuiA 1 H6axasa €25: IP20/WACCH C THIOBBIM KaHANOM
(WHpoHesuitckmiA). 13 HepXaBelolen ctannm —
A3bikoBoW naker 3: Tnopasmep D3h
AHMUNCKNIA, HEMELKWIA, CIOBEHCKUI, GoNrapcKuii, H21: 1P21 (NEMA 1) + oborpeBatesnb
Ccep6CKni, PYMbIHCKWIA, BEHFEPCKUIA, YELCKUA U PYCCKUIA. H54: IP54 (NEMA 12) +
AsbikoBOW nakert 4: oborpesarens
AHIMNUINACKUIA, HEMEeLKNIA, ncnaHckni, anrnuinckui (CLUA), ®uneTp BY- 16-17 H2: ¢punbTp BY-nomex, knacc A2
rpeueckuii, 6pasunbCKnin MOPTYranbCKuii, TYPeLKui 1 romex (cTarpapTHoIA)
MONbCKMIA. H4: punbTp BY-nomex, knacc A1
YTo6bl 3aKa3aTb MPUBOAbI C APYTVIM HABGOPOM A3BIKOB, Topmos 18 | X: TopmosHoit IGBT orcyrctayer
obpaTuTech B MECTHOE TOProBoe NpeACTaBUTeNbCTBO B: TopmosHoi IGBT ycraHosnen
Danfoss. R: knemmbl pekynepauum
S: TOpMO3 + pekynepauws (TofbKo
OnucaHune Mos. |Bo3MOXHbIi1 BbIGOP IP20)
lpynna 1-6 302: FC 302 onemeHT 19 G: rpadunueckan naHenb MeCTHOro
n3genusa ynpasneHusa (LCP)
Kog 7 N N: yndposasa naHenb MecTHOro
NoKoJNeHunsA ynpasneHusa (NLCP)
HoMuHanbHas 8-10 55-315 kBT X: 6€3 maHenu MecTHoOro ynpasneHus
MOLLHOCTb MokpbiTne 20 C: neyaTHaA nnarta C NOKPbITUEM
Masbl 1 Tpu dazbl (T) neyaTHom R: neuyartHas nnarta c nNokpbITUem +
HanpsixeHue 11-12 [T 5: 380-500 B nepem. Toka nnarbl 3alyiieHHoe ncnonHexne
cetn T 7: 525-690 B nepem. Toka Onuwa cetn 21 X: 6e3 onuuit cetn
3: pa3beguHUTeNb cetTn u
npegoxpaHnTenb
4: KOHTaKTOp cetn +
npepgoxpaHuTenn
7: npefgoxpaHnTenb
A: npefoxpaHuTenb 1 pasgeneHvie
Harpysku (Tonbko IP20)
D: Knemmbl Lenu pasaeneHus
Harpysku (Tonbko IP20)
E: pasbeanHuTenb CeTU + KOHTAKTOP
+ npefoxpaHuTenu
J: aBTOMaTUYeCcKnin BbiKNoYaTenb +
npeagoxpaHuTenn
ApanTauna 22 X: cTaHAapTHbIE TOUYKM BBOAA Kabens
AganTtauusa 23 X: 6e3 apganTayun
Q: naHenb JOCTyna K paguatopy
Bobinyck MO 24-27 Hencrytowwee NO
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OnucaHune MNo3. |Bo3MOXHbIn BbIGOP OnwucaHune Mo3. |Bo3MOXHbIn BbIGOP
Asbik MO 28 Onuua cetn 21 X: 6e3 onuuin cetn
3: pasbeauHUTENb CETU 1
Ta6bnuua 5.3 Kog Tvna gna 3akasa npeo6pasoBaTeneii 4acToTbl NpefoxpaH1Tensb
Tunopasmepa D 5: pasbeguHNUTeNb CETH,
' B Hanu4uu dns ecex kopnycos munopasmepa D. NPEAOXPaHNTENb U pasaeneHne
Harpysku
OnucaHue Mo3. [Bo3mMOXHbI BbIGOP 7: NpefoxpaHuTesNb
lpynna 1-3 302: FC 302 A: npefoxpaHnTenb 1 pasgeneHne
n3penvs Harpysku
Cepua 4-6 FC 302 D: pa3geneHve Harpysku
npueoja Apantauus 22 X: cTaHAapTHbIE TOYKM BBOZA Kabens
HomuHanbHas 8-10 250-560 kBT ApanTauus 23 X: 6e3 apanTayun
MOLLIHOCTb Bbinyck MO 24-27 |Dewnctsyrowee MO
®a3bl 1 Tpwu dasbl (T) A3bIK MO 28
HanpsxeHne 11-12 | T 5: 380-500 B nepem. Toka
cetn T 7: 525-690 B nepem. Toka Tabnuua 5.4 Kop Tuna ana 3akasa anAa npeo6pasosaTtenei
Kopnyc 13-15 | EO0O: IPOO (waccu — fns yCTaHOBKU yacToTbl Tunopasmepa E.
BO BHelUHeM Koprnyce) ) B Hanu4uu mosneko dns 380-480/500 B.
C00: IPO0/1waccy ¢ ThibHBLIM KaHanom 2 [lo gonpocam cepmugpukayuu 015 NPUMeHeHUs Ha cyoax
V3 HepaseloLen cTanm pekomeHOyemcsa NoJy4UMs KOHCYySlbmayuio y us2omosumerns.
E21: IP21 (NEMA 1)
E54: IP54 (NEMA 12) OnucaHune Mo3. [Bo3MoXHbI1 BbIGOP
E2M: IP21 (NEMA 1) c ceTeBbIM lpynna 1-6 | FC 302
3KpaHoM nsgenua
E5M: IP54 (NEMA 12) c ceTeBbIM HomuHanbHas 8-10 [450-1200 kBt
3KpaHoM MOLLHOCTb
OunbTp BY- 16-17  |H2: dunbTp BY-nomex, knacc A2 Masbl 11 | Tpwu ¢asbi (T)
nomex (craHpapTHbIi) Hanpsxenne [ 11-12 [T 5: 380-500 B nepem. Toka
H4: punbTp BY-nomex, knacc A1 cetn T 7: 525-690 B nepem. ToKa
B2: 12-umnynbcHbIN NpuBoA ¢
dunbTpom BY-nomex, knacc A2
B4: 12-umnynbcHbIN NpuBoA C
dunbTpom BY-nomex, knacc Al
N2: LHD ¢ ¢punbTpom BY-nomex
Knacca A2
N4: LHD ¢ ¢punbTpom BY-nomex
knacca A1l
Topmo3 18 B: TopmosHon IGBT yctaHoBneH
X: Topmo3sHon IGBT oTtcyTtcTeyeT
R: knemmbl pekynepauuu
S: TOpmMO3 + peKynepauma
onemeHT 19 G: rpaduueckas naHenb MecTHOro
ynpasnenua (LCP)
N: undpposan naHenb MeCTHOro
ynpasnenua (NLCP)
X: be3 naHenn mecTHoro ynpasneHus
MokpbiTne 20 C: neyatHaa nnata C NOKpbITUEM
neyatHom
nnatbl
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OnucaHune Mo3. |Bo3MOXHbIll BbIGOP OnwucaHune Mos. [Bo3MOXHbI1 BbIGOP
Kopnyc 13-15 [C21: IP21/NEMA T1n 1 ¢ TbinbHbIM Ounbtp BY- 16-17 |H2: ¢punbTp BY-nomex, knacc A2
KaHasoM 13 HepXaBetoLel cTanm nomex (cTaHpapTHbIN)
C54: IP54/Tun 12, TbiNbHbIN KaHan 13 H4: dunbTp BY-nomex, knacc Al
HepxaBeloLUe cTanu HE: paTtumk octaTouHOro Toka c
E21: IP21/NEMA tun 1 ¢unbTpom BY-nomex knacca A2
E54: IP54/NEMA Tun 12 HF: paTumMk ocTaToyHOro Toka ¢
L2X: IP21/NEMA 1 c noaceTKoi wkada ¢dunbTpom BY-nomex knacca Al
n cunoson Bbixog 230 B IEC HG: IRM ¢ BY-dunbtpom knacca A2
L5X: IP54/NEMA 12 ¢ nopcseTkom HH: IRM ¢ BY-dunbTpom Knacca Al
wkada n cunosoi Bbixod 230 B IEC HJ: knemmbl NAMUR n ¢unbtp BY-
L2A: IP21/NEMA 1 ¢ noacseTKon LWKada nomex knacca A2
n cunoson Bbixog 115 B NAM HK: knemmbl NAMUR ¢ BY-¢punbTpom
L5A: IP54/NEMA 12 ¢ nofceeTkom Knacca Al
wkada n cunosoi Bbixog 115 B NAM HL: paTymMK OCTaTOYHOro TOKa C
H21: IP21 c HarpeBaTenbHbIM NPUGOPOM knemmamu NAMUR un ¢punbtpom BY-
N TEPMOCTaTOM nomex Knacca A2
H54: IP54 c HarpeBaTenbHbIM NPUGOPOM HM: gaTtumk ocTaTOYHOro ToKa C
1 TepmocTaToM knemmamu NAMUR un ¢punbtpom BY-
R2X: IP21/NEMA1 ¢ HarpeBaTesfibHbIM nomex knacca Al
nprubopoM, TEPMOCTATOM, NMOACBETKON 1 HN: IRM ¢ knemmamn NAMUR 1 BY-
Bbixogom 230 B IEC dunbTpom Knacca A2
R5X: IP54/NEMA12 ¢ HarpeBaTe/bHbIM HP: IRM ¢ knemmamn NAMUR n BY-
npubopoM, TepMOCTaTOM, NMOACBETKON U ¢unbTpom Knacca Al
Bbixogom 230 B IEC N2: npuBoA € NOHVMXEHHbIMU
R2A: IP21/NEMA1 c HarpeBaTenbHbIM rapmMoHvikamu 1 ¢punbTpom BY-nomex
npubopoM, TepMOCTaTOM, NMOACBETKON U Knacca A2
Bbixogom NAM 115 B N4: npuBoA € NOHVMXEHHbIMU
R5A: IP54/NEMA12 c HarpeBaTenbHbIM rapmMoHvikamu 1 ¢punbTpom BY-nomex
npubopoM, TepMOCTaTOM, NMOACBETKON U Knacca A1l
Bbixogom NAM 115 B B2: 12-umnynbcHbIN npuBoa ¢
dunbTpom BY-nomex, knacc A2
B4: 12-umnynbcHbIN npuBoa ¢
éunbTpom BY-nomex, knacc Al
BE: 12-»MnynbcHbIN + AaTumnk
OCTaTOYHOro Toka ans ceten TN/TT +
¢éunbTp BY-nomex knacca A2
BF: 12-umnynbcHbIn + gaTunk
OCTaTOYHOro Toka ans ceten TN/TT +
¢ounbTp BY-nomex knacca Al
BG: 12-umnynbcHbii + IRM ana cetun IT
+ ¢unbTp BY-nomex knacca A2
BH: 12-umnynbcHbin + IRM ana cetun IT
+ ¢unbTp BY-nomex knacca Al
BM: 12-umnynbCHbIN + AaTunk
OCTaTOYHOro Toka ans ceten TN/TT +
knemmbl NAMUR + ¢unbTp BY-nomex
Knacca A1*
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OnucaHune Mo3. |Bo3MOXHbIll BbIGOP OnwucaHune Mos. [Bo3MOXHbI1 BbIGOP
Topmo3 18 [B: Topmo3Hom IGBT yctaHOBneH Cunosble 22 [X: 6e3 gon. ycTponcts
X: TopmosHou IGBT otcyTcTBYyeT KNeMmbl 1 E: cunoBble Knemmbl, 3alyuileHHble
C: 6e3omacHbIi ocTaHoB ¢ pene Pilz nyckaTtenu npepgoxpanHutenamu 30 A
D: 6e30nacHbIll OCTaHOB C pene ABurartens F: cunoBsble Knemmbl, 3aluLleHHble
6e3onacHocTu Pilz n Topmo3HbiM IGBT npepoxpaHutenamu 30 A 1 pyyHom
R: knemmbl pekynepauun nyckatenb gsuratena 2,5-4 A
M: kHonka aBapuiiHoro octaHoBsa |EC (c G: cunoBble K/IeMMbl, 3alMLIEHHble
pene 6e3onacHoctn Pilz) npepoxpaHutenamu 30 A 1 pyyHom
N: kHonka aBapuiiHo octaHoBkM IEC ¢ nyckatenb ABuratens
TOopMO3HbIM IGBT 1 Knemmamun ana 4-6,3 A
TOPMOXeHUA H: cunoBble Knemmbl, 3alyLLeHHbIe
P: kHonka aBapwuiiHon octaHoBKu IEC ¢ npepoxpaHutenamu 30 A 1 pyyHom
Krnemmamun pekynepauun nyckatenb gsuratensa 6,3-10 A
SnemeHT 19 | G: rpaduueckas naHenb MeCTHOro J: crnoBble Knemmbl, 3alumiLeHHble
ynpasneHusa (LCP) npepgoxpaHuTenamu 30 A 1 pyyHoi
MokpbiTne 20 |C: neuaTHas nnata C MOKPbITUEM nyckatenb asuratens 10-16 A
neyaTHomn K: aBa pyuHbIx MyckaTena gsuratens
nnatbl 25-4 A
Onuua cetn 21 X: 6e3 onuun cetn L: iBa pyuHbix nyckarens asuratesns
3: pasbeuHNUTENb CeTH 1 4-63 A
npepfoxpaHuTens M: gBa pyuHbIX MyckaTens gsurartens
5: pasbeauHNUTENb CeTH, 63-10 A
npefoxpaHUTenb 1 pasgeneHvne N: Ba pyuHbIx MycKaTena Asuratens
HarpysKm 10-16 A
7: NnpeaoxpaHuTenb LononHutenbH 23 X: 6e3 pgon. ycTpoiicTs
A: npegoxpaHnTenb 1 pasgeneHne bl NCTOYHUK H: nctounuk nutanma 5 A, 24 B (Ha
Harpy3Ku nutaHna 24 B yCMOTpeHMe 3aKa3uuka)
D: pasgeneHne Harpysku N BHelWHee J: BHelWHee yCTPONCTBO KOHTPONA
E: pa3beanHuTenb ceTn, KOHTaKTop 1 YCTPOMCTBO TemnepaTypbl
npeaoxpaHnTenu KOHTpoOnsA G: UICTOYHMKN NnUTaHus 5 A, 24 B (Ha
F: aBTOMaTUUYECKUIA BbIKMIOYaTENb, Temnepartypbl YCMOTpEHUe 3aKa3umka ) 1 BHeluHee
KOHTaKTOp U NpeaoXpaHuTenn YCTPOWCTBO KOHTPONA TemnepaTypbl
G: pa3befnHUTENb, KOHTAKTOP, KINeMMbl Bbinyck MO 24-27 | fewncTBytowee MO
pasfeneHna Harpysku n 24-28 |S023: ThiNbHbIV KaHan 13 Hep»KasetoLlen
npepoxpaHutenu 2 cTanu mapku 316 — TOMbKO NPUBOAbI
H: aBTOMaTUYeCKNin BbIKAOYaTENb, 60NbLLON MOLHOCTY
KOHTaKTOpP, KneMMbl pa3geneHuns A3bik NO 28

Harpysku 1 npepaoxpaHuTenu
J: aBTOMaTMUeCKnIn BbIKNOYaTENb 1
npefoxpaHuTeni

K: aBTOMaTMueCcknin BbIKoYaTenb,
KNnemMmbl pasfieneHunsa Harpysku n
npefoxpaHuTeni

* Tpebyet Hanuuma MCB 112 n MCB 113

Tabnuua 5.5 Kog Tna gna 3akasa npeo6pasoBatenei

yacToTbl Tunopasmepa F
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OnucaHne

Mos.

B03MOXHbli1 BbIGOP

Hon.

ycTponcTea A

29-

AX: 6e3 pon. ycTponcTts A

AO: MCA-101 Profibus DP V1
(cTaHpapTHOE)

A4: MCA 104 DeviceNet (cTaHpapTHOe)
A6: MCA 105 CANOpen (ctaHgapTHOE)
AN: MCA 121 Ethernet IP

AL: MCA-120 ProfiNet

AQ: MCA-122 Modbus TCP

AT: MCA 113, Profibus-
npeob6pasosatenb VLT3000

AU: MCA-114, Profibus-
npeob6pasosatenb VLT5000

Hon.

ycTpoiicTea B

31-

BX: 6e3 gon. ycTpoiicT

BK: MCB 101 pononHutenbHbIi MOAynb
BXOAa/BbIXOAa OOLIEro HasHaueHns

BR: MCB 102 nnata sHKogepa

BU: MCB 103 nnaTa pe3onsepa

BP: MCB 105 nnata pene

BZ: MCB 108 uHTtepdeiic MK
NOBbILEHHOW HafEXHOCTU

B2: MCB 112 nnata Tepmuctopa PTC
B4: MCB-114, Bxog pgatumka VLT

HdononHuntenbH
ble yCcTponcTea
CO/EO

CX: 6e3 pon. ycTpoiicTs

C4: MCO 305, nporpammupyembiii
KOHTpOJINep nepemMelleHns

BK: MCB 101 Bxopa/Bbixof 06Liero
Ha3HayeHuA B Kopnyce EO

BZ: MCB 108 nHTepderic MNK
NOBBILEHHOWN HafEXXHOCTU B Kopnyce
EO

HdononHutenbH
ble yCTponcTea
c1/
nepexoaHnK
A/B B gon.
yctporictee C

X: 6e3 pgon. ycTpoicTs

R: MCB 113, nnata pacwmpeHus
penenHbIX BbIXOAOB

Z: MCA 140, gononHutenbHas nnarta
Modbus RTU OEM

E: MCF 106, nepexogHuk A/B B pon.
yctpowictee C

MporpammHoe
obecneyeHune
non.
ycTporicte C/
Hon.

ycTpoiicTa E1

XX: cTaHAapTHbBIN KOHTpoOsep

10: MCO 350, ynpaBneHue
CUHXPOHM3aLueit

11: MCO 351, ynpaBneHue
No3NLMOHNPOBaHNEM

12: MCO 352, ueHTpupyollee
HamaTbiBaloLlee YCTPONCTBO

AN: MCA 121, Ethernet IP B kopnyce E1
BK: MCB 101Bx0a/Bbix0f 0b6Liero
Ha3HauyeHua B Kopnyce E1

BZ: MCB 108 nntepdenc MNK
NOBbILEHHOWN HafeXHOCTU B Kopnyce
E1

Hon.

ycTporictBa D

38-

DX: 6e3 gon. ycTponcts
DO0: MCB 107, BHELWHWUIA pe3epBHbIN
WUCTOYHUK NuTaHMA 24 B nocT. Toka

Tabnuua 5.6 [lononHuTenbHble YCTPONCTBA ANA 3aKa3a Ans

BCeX Tunopasmepos
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5.2 Homepa gnAa 3akasa

5.2.1 [lononHuTenbHble YCTPONCTBA U MPUHALNEXHOCTH

Tun |OnmcaHme Homep pgna 3akasa

PasnuyHble ycTpolicTBa

BepxHuii BBog Profibus BepxHuin BBOA Ana Tunopasmepos D u E, Tunel kopnycos IP0O, 1P20, 176F1742
IP21 n IP54

KnemmHble Konopaku BrHTOBbIE KNeMMHble KONOAKM AJif 3aMeHbl MOANPYKUHEHHbIX
BbIBOJOB

CoeanHuTenu: Ha 10 KOHTAKTOB — 1 WT., Ha 6 KOHTAKTOB — 1 WT. N
Ha 3 KOHTakTa — 1 wWr. 130B1116

Homepa ana 3akasa KOMMIEKTOB BEHTUNALMOHHOIO 1 oxnaxaeHusa, komnnektos NEMA 3R, KOMNNeKTOB OCHOBaHMWA, KOMMIEKTOB
[OMNONHUTENbHBIX BXOAHbIX MMAT N CETEBbIX SKPAaHOB MOXKHO HamTu B 21a8a 9.12 Onyuu 0715 8bICOKOU MOWHOCMU.
LCP

LCP 101 Linpposasa naHenb mectHoro ynpasnenua (NLCP) 130B1124
LCP 102 lpaduueckaa naHenb mectHoro ynpasneHnsa (GLCP) 130B1107
Kabenb ans LCP OTgenbHbln Kabenb ana LCP (3 m) 17520929
Komnnekr LCP, IP21 MOHTa)KHbI KOMMIEKT NaHenu, BKlovaowmn rpadpuyeckyto LCP, 130B1113

Kpenex, kabenb (3 M) 1 npoknagky

Komnnekr LCP, IP21 MoHTaXKHbIN KOMMIEKT NaHenu, BKlovaowmn undposyto LCP, kpenex 130B1114
1 NPOKNagKy.

Komnnekt LCP, IP21 MoHTaXHbIi KOMMNEKT Ana naHene LCP Bcex TMNOB, BKAOYaOWMNn 130B1117
Kpenex, kabenb (3 M) 1 npoknagky

[lononHuTenbHble yCTPOWCTBa ANA rHespa A Be3s nokpbiTna | C noKpbiTuem
MCA 101 JononHuTenbHana nnata Profibus DP VO/V1 130B1100 130B1200
MCA 104 HononHuntenbHaa nnata Device Net 130B1102 130B1202
MCA 105 CANopen 130B1103 130B1205
MCA 113 MNpeo6pasoBatens npotokona Profibus VLT 3000 130B1245
JlononHutenbHble NnaTbl ANA rHespa B

MCB 101 Mogynb BXx0o#0B/BbIXOLOB 06LLEr0 Ha3HaYeHUs 130B1125 130B1212
MCB 103 MnaTa 3HKOAEpa 130B1115 130B1203
MCB 103 MnaTa pe3onsepa 130B1127 130B1227
MCB 105 Mnata pene 130B1110 130B1210
MCB 108 NHTepdeiic MITK noBbllWEHHON HafeXHOCTK (Npeobpa3oBaTtenb 130B1120 130B1220

MOCTOSAHHOIO TOKa B MOCTOAHHbIN)
MCB 112 Mnata Tepmuctopa PTC ATEX 130B1137
[on. ycTpoiictBa ana rHespa C

MCO 305 lporpamMmmupyemblini KOHTPONINEP NepemeLieHna 130B1134 130B1234
MCO 350 KoHTponnep cvHxpoHu3auumn 130B1152 130B1252
MCO 351 KoHTponnep nonoxeHus 130B1153 120B1253
MCO 352 KoHTponnep ueHTpupyioLwero HamaTbiBaloLero ycTponcrsa 130B1165 130B1166
MCB 113 Mnata paclwmpeHna penenHbiX BbIXOJOB 130B1164 130B1264
JononHutenbHaa nnata AnA Be3 nokpbitua | C nokpbiTnem
rHesga D

MCB 107 PesepsHoe nutaHue 24 B nocT. Toka 130B1108 130B1208
BHeluHne fononHuUTeNnbHble

yCTpONCTBa

Ethernet IP InaBHoe ycTpoiictBo Ethernet 175N2584

Ta6nvua 5.7 [lononHuTenbHble YCTPONCTBA U NMPUHAANEKHOCTYN
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Tun OnucaHue Homep ansa 3akasa
MporpammHoe o6ecneyeHne gna MK
MCT 10 CpepctBo KoHdurypuposaHua MCT 10 — 1 nonb3oBaTenb 130B1000
MCT 10 CpepctBo KoHPUrypuposaHua MCT 10 — 5 nonb3osatenen 130B1001
MCT 10 CpepfctBo KoHourypriposaHus MCT 10 — 10 nonb3oBatenen 13081002
MCT 10 CpepfctBo KoHuryprposaHus MCT 10 — 25 nonb3oBatenen 13081003
MCT 10 CpepctBo KoHdurypuposaHua MCT 10 — 50 nonb3oBateneit 130B1004
MCT 10 CpepctBo KoHdurypuposaHua MCT 10 — 100 nonb3oBaTenen 130B1005
MCT 10 CpepctBo KoHdurypuposaHua MCT 10 — HeorpaHUYeHHoe YnCIo 130B1006
nonb3oBarenen

Ta6bnuua 5.8 [lononHuTenbHOe NporpaMmmHoe obecneueHve

JononHumensHseie ycmpolicmea MOXHO 3aKkasams ¢ ycmaHoskol Ha 3asode-uszomosumerne. Hghopmayuio o coemecmumocmu nepugpeputiHoti
wuHsl (fieldbus) u donosHUMeneHeIX ycmpolicme 051 pa3nuYHbIX NpuMeHeHUU ¢ 6osiee CMapuIMu 8epcusMuU NPO2PAMMHO20 obecneyeHus
MOXHO noslydums y nocmaswuka Danfoss.

5.2.2 Topmo3Hble pe3ncTopbl

TpeboBaHMA K TOPMO3HbIM COMPOTUBNIEHNAM PA3NYAIOTCA ANS Pa3INYHbIX NPUMeHeHU. Mpn BbIGope TOPMO3HbIX
pe3ncTopoB Bcerga ceepantecb ¢ PyKkoBoACTBOM MO NPOEKTMPOBaHMIO TOPMO3HbIX PE3NCTOPOB A npeobpasoBaTtenei
yactoTbl cepumn VLT FC. OcobeHHO BaXkHbl creaytolme aaHHble:

. Pabouunin LUKN TOPMOXKEHUA, CONPOTUBEHNE WU AOMYCTMMAas MOLHOCTb TOPMO3HOIO pe3uctopa

. MwuHuManbHoe conpoTrBneHne npeobpasoBaTtens YacToTbl

B Tabnnuax HuKe npefcTaBfieHbl TUMWYHbIE AaHHbIE ANA [BYX PAacnpOCTPaHeHHbIX TUMOB NPYMeHeHUA. [nA HeperynapHoro
TOPMOXXEHNA FTOPU3OHTaNbHBIX Harpy3oK 06blYHO ncnonb3yeTca 10 %. B rpy3onofgbeMHbIx MexaHr3MaX, B KOTOPbIX Harpyska
[OMKHa OCTaHaBNMBaTbCA MPU KaxKAoM dTane onyckaHus, 06blYHO ucnonbayetca 40 %.

380-500 B nepem. Toka

FC 302 [T5] Pm (NO) [kBT] Yucno TopmosHbix npepbisatenen'” Rmin R@ropm. Hom.)
N9OK 90 1 3,6 38
N110 110 1 3,0 3,2
N132 132 1 2,5 2,5
N160 160 1 2,0 2,0
N200 200 1 1,6 1,7
N250 250 1 1,2 14
P315 315 1 1,2 1,5
P355 355 1 1,2 1,3
P400 400 1 11 11
P450 450 2 0,9 1,0
P500 500 2 0,9 0,91
P560 560 2 0,8 0,82
P630 630 2 0,7 0,72
P710 710 3 0,6 0,64
P800 800 3 0,5 0,57

Ta6bnuua 5.9 [laHHble TOpMO3HOro npepbiBaTens, 380-500 B

Ruun. = MUHUMA/IbHOE MOPMO3HOE CONpomuesieHue, Komopoe MoXem UCNo/Ib308aMbCA C SIMUM npeobpasogamesiem yacmomel. Ecnu
npeo6pdzosamesns 4acmomel umeem HeCKOJIbKUX MOPMO3HbIX npepeieamesel, 3HaYeHUe CoONPoMUBJIeHUs PasHO CyMMe conpomuesieHull 8cex
pe3ucmopos, NOOKIIOYEeHHbIX NAPAsIIeNbHO.

Rmopu.nom. = HOMUHA/IbHOE cOnpomuesieHue, Heobxooumoe 0718 dOCMUXeHUSs MOopMO3H020 MoMeHma 150 %.

Rpexomend. = 3HAYeHUE CONPOMUBIEHUSA peKoMeHDyemMo20 mopmMo3Hoz0 pesucmopa Danfoss.

") [peo6pazosamenu yacmomel 60/bwel MOWHOCMU COOEPXAm HECKosbKo Modyseli UHBEpMOopPa C MOPMO3HbIM NPepbIBamesneM 8 KaxOoM
uHeepmope. K kaxdomy mopmo3HoMy npepeieamesto 00mxHbl 6biMe NOOKIOYEHbI 0OUHAKOBbIE Pe3ucmopbl.
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525-690 B nepem. ToKa

FC 302 [T7] Pm (NO) [kBT] Yucno TopmosHbix npepbisatenen'” Rmin R(ropm. Hom.)
N55K 55 1 13,5 11,0
N75K 75 1 8,8 9,4
N9OK 90 1 8,2 7.5
N110 110 1 6,6 6,2
N132 132 1 4,2 5,2
N160 160 1 4,2 4,2
N200 200 1 3,4 3,3
N250 250 1 2,3 2,8
N315 315 1 2,3 2,4
P355 355 1 23 24 5
P400 400 1 2,1 21
P500 500 1 2,0 2,0
P560 560 1 2,0 2,0
P630 630 2 1,3 13
P710 710 2 11 1,2
P800 800 2 11 11
P900 900 3 1,0 1,0
P1MO 1000 3 0,8 0,84
P1M2 1200 3 0,7 0,70
P1M4 1400 4 0,55 0,60

Ta6bnnua 5.10 laHHble TOPMO3HOro nNpepbiBaTens, 525-690 B

Ruun. = MUHUMA/IbHOE MOPMO3HOE CONPOMuUB/IeHUe, KOMopoe MOXem UCNoIb308dMbCA € SdMUM npeobpazoseamesiem yacmomel. Ecnu
npeobpazosamesib 4acmomesl uMeem HeCKOIbKUX MOPMO3HbIX npepbidameriel, 3Ha4YeHUe cONPoMueJIeHuUs pagHO CyMMe ConpomueneHul 8cex
pe3ucmopos, NOOKIIIOYEHHbIX NAPASIIeNbHO.

Rmopwm. Hom. = HOMUHAJIbHOE cOnpomuesieHue, Heobxooumoe 07151 OOCMUXeHUs MOPMO3Ho20 MomeHma 150 %.

Rpexomend. = 3HAYeHUe conpomuesieHus pekomeHdyemozo0 mopmMo3Hozo pesucmopa Danfoss.

") [peo6pazosamenu yacmomel 60/bWel MOWHOCMU COOEPXAm HECKobKo Modyseli UHBEpMOpPA C MOPMO3HbLIM NPepbIBamesneM 8 KaxOoM
uHeepmope. K kaxdomy mopmo3HoMy npepeieamersto 00mxHbl 6biMe NOOKIOYEHbI 0OUHAKOBbIE Pe3ucmopbl.
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5.2.3 YcoBepLieHCTBOBaHHblE GUABbTPbI FAPMOHMK
(DI/IHprbI FAPMOHUK NCNONb3YITCA ANA yMEHbLUEHNA CETEBbIX FAPMOHUK:

° AHF 010: nckaxeHue toka 10 %

. AHF 005: nckaxeHue Toka 5 %

MoppobHee 06 ycoBepLIEHCTBOBaHHbIX GUIbTPAX rapMOHKK CM. B PyKo80OCMa8e no NpoeKmupo8aHui0 yco8epuieHCMao8aHHbIX
uILMPOB 2aPMOHUK.

KopoBbin KopoBbin HomwuHanb- . MoTtepn

. TunnyHbIN Mopenb VLT n AKycTnye-
Homep Homep HeIf ToK ABUratenb | HOMMWHaNbHble TOKU AHF005 AHF010 | cKuil Wwym Tunopazmep
AHFO005 AHF010 dunbrpa
1P0OO IPOO
P20 P20 [A] [kBT] [kBT] [A] [BT] [BT] [aBA] AHFO005 AHF010
130B1446 130B1295 204 110 N110 204 1080 742 <75 X6 X6
130B1251 130B1214
130B1447 130B1369 251 132 N132 251 1195 864 <75 X7 X7
130B1258 130B1215
130B1448 130B1370 304 160 N160 304 1288 905 <75 X7 X7
130B1259 130B1216
130B3153 130B3151 325 MapannenbHoe coefuHeHne npu 1406 952 <75 X8 X7
130B3152 130B3136 355 kBt
130B1449 130B1389 381 200 N200 381 1510 1175 <77 X8 X7
130B1260 130B1217
130B1469 130B1391 480 250 N250 472 1852 1542 <77 X8 X8
130B1261 130B1228
2x130B1448 | 2x130B1370 608 315 N315 590 2576 1810 <80
2x130B1259 | 2x130B1216

Ta6nuua 5.11 YcoBepweHcTBOBaHHble GpunbTpbl rapmoHnk (AHF) 380-415 B, 50 Iy, Tunopasmep D
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. . HomuHa-| Tunu- Mopenb Motepn

KopoBbiin Homep KopoBbiii Homep . . AKycTn-

NbHBbIA | YHBbIA VLT n .
AHF005 AHFO010 yeckum Tunopasmep

TOK aBurat | HomuHanbH- | AHF005 | AHFO10
1P0O IPOO wym

dunbtpa| enb ble TOKU
IP20 1P20

[A] [kBT] [kBT] | [A] [BT] [BT] [aBA] | AHFOO5 [ AHFO010

2x130B3153 2x130B3151 650 355 P355 | 647 2812 1904 <80
2x130B3152 2x130B3136
130B1448+130B1449 130B1370+130B1389 685 400 P400 | 684 2798 2080 <80
130B1259+130B1260 130B1216+130B1217
2x130B1449 2x130B1389 762 450 P450 | 779 3020 2350 <80
2x130B1260 2x130B1217
130B1449+130B1469 130B1389+130B1391 861 500 P500 | 857 3362 2717 <80
130B1260+130B1261 130B1217+130B1228 5
2x130B1469 2x130B1391 960 560 P560 | 964 3704 3084 <80
2x130B1261 2x130B1228
3x130B1449 3x130B1389 1140 630 P630 | 1090 | 4530 3525 <80
3x130B1260 3x130B1217
2x130B1449+130B1469 |2x130B1389+130B1391 1240 710 P710 | 1227 | 4872 3892 <80
2x130B1260+130B1261 | 2x130B1217+130B1228
3x130B1469 3x130B1391 1440 800 P800 | 1422 | 5556 4626 <80
3x1301261 3x130B1228
2x130B1449+2x130B1469 | 2x130B1389+2x130B1391 1720 1000 | P1000 | 1675 | 6724 5434 <80
2x130B1260+2x130B1261 | 2x130B1217+2x130B1228

Ta6bnuua 5.12 YcoBeplueHCTBOBaHHble ¢punbTpbl rapMmoHuk (AHF) 380-415 B, 50 Iy, Tunopasmepsbl E n F

KopoBbin KopoBbin HomwuHanb- . MoTtepn AKycTnY-

. TunNuyHbIN Mogenb VLT un .
HOMep Homep HbIV TOK eckni Tunopasmep

ABurartenb HOMUHanbHble Tokn | AHF005 | AHFO010

AHFO005 AHF010 dunbrpa wym
IP0OO IPOO
P20 P20 [A] [kBT] [kBT] [A] [BT] [BT] [aBA] AHF005 | AHFO010
130B3131 130B3090 204 110 N110 204 1080 743 <75 X6 X6
130B2869 130B2500
130B3132 130B3091 251 132 N132 251 1194 864 <75 X7 X7
130B2870 130B2700
130B3133 130B3092 304 160 N160 304 1288 905 <75 X8 X7
130B2871 130B2819
130B3157 130B3155 325 MapannenbHoe coegviHeHve npu 355 1406 952 <75 X8 X7
130B3156 130B3154 KBT
130B3134 130B3093 381 200 N200 381 1510 1175 <77 X8 X7
130B2872 130B2855
130B3135 130B3094 480 250 N250 472 1850 1542 <77 X8 X8
130B2873 130B2856
2x130B3133 |2x130B3092 608 315 N315 590 2576 1810 <80
2x130B2871 |2x130B2819

Ta6bnuua 5.13 YcoBeplueHCTBOBaHHble GunbTPbl rapMoHuK, 380-415 B, 60 'y, Tnopasmep D
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HomuHa- | Tunmu- | Mopenb VLT/ Motepn
KopoBbii KogoBbiii . . AKycTun-
Homep AHFO005 Homep AHFO10 JIPHBIA | HHBIA | HOMUHATLH- yeckunin Tunopasmep
P00 P00 TOK aBura- ble AHFO005 | AHF010 wym
P20 P20 dunbTpa | Tenb TOKMN
[A] [kBT] | [KBT] [A] [BT] [BT] [aBA] | AHF0O05 | AHFO10
2x130B3157 2x130B3155 650 315 P355 | 647 2812 1904 <80
2x130B3156 2x130B3154
130B3133+130B3134 130B3092+130B3093 685 355 P400 | 684 2798 2080 <80
130B2871+130B2872 130B2819+130B2855
2x130B3134 2x130B3093 762 400 P450 | 779 3020 2350 <80
2x130B2872 2x130B2855
130B3134+130B3135 130B3093+130B3094 861 450 P500 | 857 3362 2717 <80
5 130B2872+130B3135 130B2855+130B2856
2x130B3135 2x130B3094 960 500 P560 | 964 3704 3084 <80
2x130B2873 2x130B2856
3x130B3134 3x130B3093 1140 560 P630 | 1090 | 4530 3525 <80
3x130B2872 3x130B2855
2x130B3134+130B3135 2x130B3093+130B3094 1240 630 P710 | 1227 | 4872 3892 <80
2x130B2872+130B2873 2x130B2855+130B2856
3x130B3135 3x130B3094 1440 710 P800 | 1422 | 5556 4626 <80
3x130B2873 3x130B2856
2x130B3134+2x130B3135 [2x130B3093+2x130B3094 1722 800 P1MO | 1675 | 6724 5434 <80
2x130B2872+2x130B2873 [2x130B2855+2x130B2856
Ta6bnuua 5.14 YcoBeplueHCTBOBaHHble ¢punbTpbl rapMmoHuk (AHF) 380-415 B, 60 'y, Tunopasmepsbl E n F

KopoBbin | KogoBbin HomwuHanb- . MoTtepu AKycTnu-

. TunNnyHbIN Mogenb VLT un .
HOMep HOoMep HbI TOK eckuii Tunopasmep

ABUratenb | HOMMWHaNbHble TOKUN AHF005 AHFO010

AHFO005 AHF010 dunbrpa wym
IP0OO IPOO
P20 P20 [A] [n. c] [n. cl] [A] [BT] [BT] [aBA] AHF005 AHFO010
130B1799 ([130B1782 183 150 N110 183 1080 743 <75 X6 X6
130B1764 [130B1496
130B1900 [130B1783 231 200 N132 231 1194 864 <75 X7 X7
130B1765 |[130B1497
130B2200 ([130B1784 291 250 N160 291 1288 905 <75 X8 X7
130B1766 [130B1498
130B2257 |[130B1785 355 300 N200 348 1406 952 <75 X8 X7
130B1768 [130B1499
130B3168 |130B3166 380 Mcnonb3yeTtca ana napannenbHoro 1510 1175 <77 X8 X7
130B3167 |130B3165 coeanHeHna npu 355 kBT
130B2259 ([130B1786 436 350 N250 436 1852 1542 <77 X8 X8
130B1769 [130B1751
130B1900+ [ 130B1783+ 522 450 N315 531 2482 1769 <80
130B2200 ([130B1784
130B1765+ [130B1497+
130B1766 [130B1498

Ta6bnuua 5.15 YcoBeplueHCTBOBaHHble GunbTPbl rapMoHuK, 440-480 B, 60 'y, Tnopasmep D
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HomuHa- | Tunuy | Mogenb VLT/ Motepn
N . AKycTun-
KopoBbii Homep AHF005 | Koposbiii Homep AHF010 fbrel HbIlt | HomRanbH- yeckui Tunopasmep
IP00/IP20 IP0O/IP20 TOK nsurart ble AHFO005 | AHFO10 wym
dunbtpa | enb TOKMN
[A] [n.c] | [kBT] | [A] [BT] [BT] [aBA] | AHFO005 | AHFO10
2x130B2200 2x130B1784 582 500 P355 | 580 2576 1810 <80
2x130B1766 2x130B1498
130B2200+130B3166 130B1784+130B3166 671 550 | P400 | 667 | 2798 2080 <80
130B1766+130B3167 130B1498+130B3165
2x130B2257 2x130B1785 710 600 P450 | 711 2812 1904 <80
2x130B1768 2x130B1499
2x130B3168 2x130B3166 760 650 P500 | 759 3020 2350 <80
2x130B3167 2x130B3165 5
2x130B2259 2x130B1786 872 750 P560 | 867 3704 3084 <80
2x130B1769 2x130B1751
3x130B2257 3x130B1785 1065 900 P630 | 1022 [ 4218 2856 <80
3x130B1768 3x130B1499
3x130B3168 3x130B3166 1140 1000 | P710 [ 1129 | 4530 3525 <80
3x130B3167 3x130B3165
3x130B2259 3x130B1786 1308 1200 | P800 | 1344 | 5556 4626 <80
3x130B1769 3x130B1751
2x130B2257+2x130B2259 |2x130B17852x130B1785 1582 1350 | PIMO | 1490 | 6516 5988 <80
2x130B1768+2x130B1768 |+2x130B1786
2x130B1499+2x130B1751

Ta6bnnua 5.16 YcoBeplueHCTBOBaHHble GUNbTPbl rapMoHuK, 440-480 B, 60 'y, Tnopasmepsbl E n F

HomuHanb-
. AKycTny-
KopoBbin HbIN . Mogenb VLT un .
KopoBbiii TunuyHbIN Motepn ecKknn
HOoMep TOK HOMWHanbHble Tunopasmep
Homep AHFO005 asuratenb wym
AHF010 IPO0/ | ¢unbTpa TOKN
1P00/IP20
1P20 50 'y AHF005 | AHF010
[A] [n. c] [kBT] [A] [BT] [BT] [aBA] AHF005 | AHF010
130B5269 130B5237
87 75 N75K 85 962 692 <72 X6 X6
130B5254 130B5220
130B5270 130B5238
109 100 N90oK 106 1080 743 <72 X6 X6
130B5255 130B5221
130B5271 130B5239
128 125 N110 124 1194 864 <72 X6 X6
130B5256 130B5222
130B5272 130B5240
155 150 N132 151 1288 905 <72 X7 X7
130B5257 130B5223
130B5273 130B5241
197 200 N160 189 1406 952 <72 X7 X7
130B5258 130B5224
130B5274 130B5242
240 250 N200 234 1510 1175 <75 X8 X8
130B5259 130B5225
130B5275 130B5243
296 300 N250 286 1852 1288 <75 X8 X8
130B5260 130B5226
2x130B5273 130B5244
366 350 N315 339 2812 1542 <75 X8
2x130B5258 130B5227
2x130B5273 130B5245
395 400 N400 395 2812 1852 <75 X8
2x130B5258 13085228

Ta6nuua 5.17 YcoBepLieHCTBOBaHHbIE GUIbTPbI FAPMOHIK, 600 B, 60 Iy
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3akas PykoBoacTBO No npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT
HomuHan-
. Mopenb VLT n AKycTny-
KopoBbin KopoBbin dunbrpa TUnNMYHbIN MoTtepn .
HOMWHallbHbIe ecknn Tmnopasmep
Homep AHFO005 (Homep AHFO010 no TOKy Asuratenb oK wvm
IP00/IP20 1PO0/IP20 50 'y AHF005 | AHFO10 y
[A] [n. cl] [kBT] [A] [BT] [BT] [aBA] AHF005 | AHFO010
2x130B5274 2x130B5242
480 500 P500 482 3020 2350
2x130B5259 2x130B5225
2x130B5275 2x130B5243
592 600 P560 549 3704 2576
2x130B5260 2x130B5226
3x130B5274 2x130B5244
732 650 P630 613 4530 3084
3x130B5259 2x130B5227
3x130B5274 2x130B5244
732 750 P710 711 4530 3084
3x130B5259 2x130B5227
3x130B5275 3x130B5243
888 950 P800 828 5556 3864
3x130B5260 3x139B5226
4x130B5274 3x130B5244
960 1050 P900 920 6040 4626
4x130B5259 3x130B5227
4x130B5275 3x130B5244
1098 1150 P1MO 1032 7408 4626
4x130B5260 3x130B5227
4x130B5244
1580 1350 P1M2 1227 6168
4x130B5227

Ta6bnuua 5.18 YcoBeplueHCTBOBaHHble ¢pUNbTPbI rApMOHUK, 600 B, 60 Ny
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3akas PykoBoacTBO No npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT
HomuHan
bHbIN TOK Mopgenb VLT n HOMUHanbHble TOKMN MoTtepu
. . AkycTn
KopoBbin Koposbiii $unbTpa .
— — yeckuin | Tunopasmep
HOMep Homep TunuuHbii TunuyHbIN
500- 551- AHF | AHF wym
AHF005 AHFO010 50 Iy pa3smep pa3smep
550 B 690 B 005 010
IPO0/1P20 IPO0/IP20 asurarens aBuratens
[A] [kBT] [kBT] [A] [kBT] [kBT] | [A] [BT] [BT] [ABA] AHF | ARF
KBT KBT KBT KBT T T
A 005 | 010
130B5024 130B5325
77 45 N55K | 71 75 N75K [ 76 841 488 <72 X6 X6
130B5169 130B5287
130B5025 130B5326
87 55 N75K | 89 962 692 <72 X6 X6
130B5170 130B5288
130B5026 130B5327
109 75 N9OK | 110 920 NOOK [ 104 | 1080 | 743 <72 X6 X6
130B5172 130B5289
130B5028 130B5328
128 90 N110 | 130 110 N110 | 126 | 1194 | 864 <72 X6 X6
130B5195 130B5290
130B5029 130B5329
155 110 N132 | 158 132 N132 | 150 | 1288 [ 905 <72 X7 X7
130B5196 130B5291
130B5042 130B5330
197 132 N160 | 198 160 N160 [ 186 | 1406 | 952 <72 X7 X7
130B5197 130B5292
130B5066 130B5331
240 160 N200 | 245 200 N200 | 234 | 1510 | 1175 <75 X8 X7
130B5198 130B5293
130B5076 130B5332
296 200 N250 | 299 250 N250 | 280 | 1852 | 1288 <75 X8 X8
130B5199 130B5294
2x130B5042 |130B5333
366 250 N315 | 355 315 N315 | 333 | 2812 | 1542 X8
2x130B5197 |130B5295
2x130B5042 |130B5334 395 315 N355 [ 381 400 2812 | 1852 X8
130B5042 130B5330
+130B5066 | +130B5331
437 355 N400 | 413 500 N400 | 395 | 2916 | 2127
130B5197 130B5292
+130B5198 | +130B5293

Ta6bnuua 5.19 YcoBepLieHCTBOBaHHble GpunbTpbl rapmoHuK, 500-690 B, 50 Iy
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3akas PykoBoacTBO No npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT
HomuHan
bHbIA TOK Mogenb VLT n HOMUHanbHble TOKN MoTtepu
. . Akyctn
KopoBbin KopoBbin $unbTpa 3
— — yeckuin | Tunopasmep
HOMep HOMeEp TunuyHbIi TunuyHbIv
500- 551- AHF | AHF ym
AHF005 AHFO010 50 Ny pa3smep pa3smep
550 B 690 B 005 | 010
IPO0/1P20 IPO0/1P20 Asurarens pBurartens
[A] [kBT] [kBT] [A] [kBT] kBTl | [A] [BT] [BT] [aBA] AHF | AHF
KBT KBT KBT KBT T T
A 005 | 010
130B5066 130B5331
+130B5076 |+130B5332
536 400 P450 | 504 560 P500 | 482 | 3362 | 2463
130B5198 130B5292
+130B5199 |+130B5294
2 x130B5076 |2x130B5332
592 450 P500 | 574 630 P560 | 549 | 3704 | 2576
2 x130B5199 |2x130B5294
130B5076
+2x 130B5332
130B5042 +130B5333
662 500 P560 | 642 710 P630 | 613 | 4664 | 2830
130B5199
+2x 130B5294
130B5197 +130B5295
4x130B5042 |2x130B5333
732 560 P630 | 743 800 P710 | 711 | 5624 | 3084
4x130B5197 |2x130B5295
3x130B5076 |[3x130B5332
888 670 P710 | 866 900 P800 [ 828 | 5556 | 3864
3x130B5199 [3x130B5294
2x130B5076
+2x 2x130B5332
130B5042 +130B5333
958 750 P800 | 962 1000 P900 [ 920 | 6516 | 4118
2x130B5199
+2x 2x130B5294
130B5197 +130B5295
6x130B5042 |3x130B5333
1098 850 P1MO | 1079 P1MO | 1032 | 8436 | 4626
6x130B5197 |3x130B5295

Ta6nuua 5.20 YcoBepLieHCTBOBaHHblE GUNIbTPbI FAPMOHIUK, 500-690 B, 50 Iy
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3akas PykoBoacTBO No npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

5.2.4 Mopynu cnHyconpanbHbix ¢unbTpos, 380-690 B nepem. Toka

400 B, 50 'y 460 B, 60 'y 500 B, 50 I'y Tunopasmep Homep anAa 3akasa ¢unbtpa
[kBT] [A] [n. cl] [A] [kBT] [A] IPOO P23
920 177 125 160 110 160 D1h/D3h/D5h/D6h 130B3182 130B3183
110 212 150 190 132 190 D1h/D3h/D5h/D6h
130B3184 130B3185
132 260 200 240 160 240 D1h/D3h/D5h/D6h, D13
160 315 250 302 200 302 D2h/D4h, D7h/D8h, D13
130B3186 130B3187
200 395 300 361 250 361 D2h/D4h,D7h/D8h, D13
D2h/D4h, D7h, D8h, D13, E9,
250 480 350 443 315 443 130B3188 130B3189
F8/F9
315 600 450 540 355 540 E1/E2, E9, F8/F9 5
130B3191 130B3192
355 658 500 590 400 590 E1/E2, E9, F8/F9
400 745 600 678 500 678 E1/E2, E9, F8/F9
130B3193 130B3194
450 800 600 730 530 730 E1/E2, E9, F8/F9
450 800 600 730 530 730 F1/F3, F10/F11, F18 2X130B3186 2X130B3187
500 880 650 780 560 780 F1/F3, F10/F11, F18
2X130B3188 2X130B3189
560 990 750 890 630 890 F1/F3, F10/F11, F18
630 1120 900 1050 710 1050 F1/F3, F10/F11, F18
2X130B3191 2X130B3192
710 1260 1000 1160 800 1160 F1/F3, F10/F11, F18
710 1260 1000 1160 800 1160 F2/F4, F12/F13
3X130B3188 3X130B3189
800 1460 F2/F4, F12/F13
1200 1380 1000 1380 F2/F4, F12/F13
3X130B3191 3X130B3192
1000 1720 1350 1530 1100 1530 F2/F4, F12/F13

Ta6bnuua 5.21 Mogynu cuHycoupanbHbix ¢punbTpos, 380-500 B
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3akas PykoBoacTBO No npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT
525 B, 50 I'y 575 B, 60 'y 690 B, 50 'y Tunopasmep Homep anAa 3akasa ¢unbtpa
[kBT] [A] [n. cl [A] [kBT] [A] P00 P23
45 76 60 73 55 73 D1h/D3h/D5h/D6h 130B4116 130B4117
55 920 75 86 75 86 D1h/D3h/D5h/D6h 130B4118 130B4119
75 113 100 108 90 108 D1h/D3h/D5h/D6h 130B4118 130B4119
90 137 125 131 110 131 D1h/D3h/D5h/D6h
130B4121 130B4124
110 162 150 155 132 155 D1h/D3h/D5h/D6h
132 201 200 192 160 192 D2h/D4h, D7h/D8h
130B4125 130B4126
160 253 250 242 200 242 D2h/D4h, D7h/D8h
200 303 300 290 250 290 D2h/D4h, D7h/D8h
130B4129 130B4151
250 360 350 344 315 344 D2h/D4h, D7h/D8h, F8/F9
350 344 355 380 F8/F9
130B4152 130B4153
315 429 400 400 400 410 F8/F9
400 410 E1/E2, F8/F9
355 470 450 450 450 450 E1/E2, F8/F9 130B4154 130B4155
400 523 500 500 500 500 E1/E2, F8/F9
450 596 600 570 560 570 E1/E2, F8/F9
130B4156 130B4157
500 630 650 630 630 630 E1/E2, F8/F9
500 659 630 630 F1/F3, F10/F11 2X130B4129 2X130B4151
650 630 F1/F3, F10/F11
2X130B4152 2X130B4153
560 763 750 730 710 730 F1/F3, F10/F11
670 889 950 850 800 850 F1/F3, F10/F11
2X130B4154 2X130B4155
750 988 1050 945 900 945 F1/F3, F10/F11
750 988 1050 945 900 945 F2/F4, F12/F13
3X130B4152 3X130B4153
850 1108 1150 1060 1000 1060 F2/F4, F12/F13
1000 1317 1350 1260 1200 1260 F2/F4, F12/F13 3X130B4154 3X130B4155

Tabnuua 5.22 Mogynu cuHyconpanbHbix ¢punbTpos, 525-690 B

YBEJOMJIEHU

Mpy ncnonb3oBaHUM CUHYCOVAANbHBIX GUABTPOB YacTOTa KOMMYTALMMN AOMKHA COOTBETCTBOBATb TEXHUUYECKM
XapakTtepuctukam GpunbTpa, yKkasaHHbiM B nap. 14-01 Switching Frequency.

CMm. Takxke Pyko8odcmeo no npoekmuposaHuio 0718 yco8epuieHCmeo8aHHbIX Guibmpos 2apMOHUK.
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3akas

PykoBoacTBO No npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

5.2.5 Ounbtpbl dU/dt

HomuHanbHble XxapaKTepucTuku ana TUNOBbIX NPUMEHEHU:

380-500 B [T5]

400 B, 460 B, 500 B,
50 Ny 60 Iy 50 Ny Tunopasmep Homep pgna 3akasa punbrpa
KBT A n.c. A KBT A IPOO 1P23
920 177 125 160 110 160 D1h/D3h/D5h/D6h
110 212 150 190 132 190 D1h/D3h/D5h/D6h
132 260 200 240 160 240 D1h/D3h, D2h/D4h, D13 13082847 13082848
160 315 250 302 200 302 D2h/D4h, D7h/D8h, D13
200 395 300 361 250 361 D2h/D4h, D7h/D8h, D13
250 480 350 443 315 413 D2h/D4h, D7h/D8h, D11 E1/E2, 130B2849 130B3850
E9, F8/F9
315 600 450 540 355 540 E1/E2, E9, F8/F9
355 658 500 590 400 590 E1/E2, E9, F8/F9 130B2851 130B2852
E1/E2, F8/F9
E1/E2, F8/F9
400 745 600 678 500 678 E1/E2, E9, F8/F9
450 800 600 730 530 730 E1/E2, E9, F8/F9 13082853 13082854
E1/E2, F8/F9
450 800 600 730 530 730 F1/F3, F10/F11, F18
500 880 650 780 560 780 F1/F3, F10/F11, F18 2 x 130828492 2 x 130828502
F1/F3, F10/F11
560 990 750 890 630 890 F1/F3, F10/F11, F18 2 x 130B2851 2 x 130B2852
630 1120 900 1050 710 1050 F1/F3, F10/F11, F18
710 1260 1000 1160 800 1160 F1/F3, F10/F11, F18 2 x 130B2851 2 x 130B2852
F1/F3, F10/F11 2 x 130B2853 2 x 130B2854
710 1260 1000 1160 800 1160 F2/F4, F12/F13 3 x 130B2849 3 x 130B2850
F2/F4, F12/F13
800 1460 1200 1380 1000 1380 F2/F4, F12/F13 3 x 130B2851 3 x 130B2852
1000 1720 1350 1530 1100 1530 F2/F4, F12/F13
F2/F4, F12/F13 3 x 130B2853 3 x 130B2854

Tabnuua 5.23 Homepa anA 3akasa ¢punbtpos dU/dt ana 380-500 B
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3akas

PykoBoacTBO No npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

HomuHanbHble XxapaKTepucTuku gnsa TUNoBbIX
npUMeHeHunn:
525-690 B [T7]
525 B, 575 B, 690 B,
50 Iy 60 Ny 50 Ny Tunopasmep Homep ana 3akasa ¢unbrpa
KBT A n.c. A KBT A IPOO P23
45 76 60 73 55 73 D1h/D3h, D5h/D6h
130B2841 130B2842 (1P20)
55 920 75 86 75 86 D1h/D3h, D5h/D6h
75 113 100 108 20 108 D1h/D3h, D5h/D6h
130B2844 130B2845 (1P20)
90 137 125 131 D1h/D3h, D5h/D6h
110 162 150 155 110 131 D1h/D3h, D5h/D6h
5 132 201 200 192 132 155 D1h/D3h, D2h/D4h, D13 130B2847 130B2848
250 242 160 192 D2h/D4h, D7h/D8h, D13
160 253 200 242 D2h/D4h, D7h/D8h, D13
130B2849 130B3850
200 303 300 290 250 290 D2h/D4h, D7h/D8h, D11 E9, F8/F9
250 360 350 344 315 344 D2h/D4h, D7h/D8h, E9, F8/F9
300 395 400 410 355 380 D2h/D4h, D7h/D8h, E9, F8/F9 130B2851 130B2852
315 429 450 450 400 410 D2h/D4h, D7h/D8h, E1/E2, F8/F9
450 450 E1/E2, F8/F9
400 523 500 500 500 500 E1/E2, E9, F8/F9
130B2853 130B2854
450 596 600 570 560 570 E1/E2, E9, F8/F9
500 630 650 630 630 630 E1/E2, F8/F9
F1/F3, F10/F11, F18
2 x 130B28492 2 x 130B28502
500 659 650 630 F1/F3, F10/F11, F18
6302 6302 F1/F3, F10/F11
560 763 750 730 710 730 F1/F3, F10/F11, F18 2 x 130B2851 2 x 130B2852
670 889 950 850 800 850 F1/F3, F10/F11, F18
750 988 1050 945 F1/F3, F10/F11, F18 2 x 130B2851 2 x 130B2852
900 945 F1/F3, F10/F11 2 x 130B2853 2 x 130B2854
750 988 1050 945 F2/F4, F12/F13 3 x 130B2849 3 x 130B2850
900 945 F2/F4, F12/F13
850 1108 1150 1060 1000 1060 F2/F4, F12/F13 3 x 130B2851 3 x 130B2852
1000 1317 1350 1260 1200 1260 F2/F4, F12/F13
1100 1479 1550 1415 1400 1415 F2/F4, F12/F13 3 x 130B2853 3 x 130B2854

Ta6bnuua 5.24 Homepa ana 3akasa ¢punbrpos dU/dt ana 525-690 B

YBENJOMJIEHU

CM. TakKe PyKko8oOcmeo no NpoeKmupoB8aHuio yco8epuieHCmao8aHHbIX (unbmpoe 2apmoHuk (AHF).
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MexaHnuyeckunin MOHTax PykoBoacTBo no npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

6 MexaHn4yecKkmnm MOHTaX

6.1 [llepen MOHTa)kom

YBEJOMJIEHU

MNepepn ycTaHOBKOW Npeo6pa3oBaTens YacToTbl
Heo6xoAuMo pa3paboTaTb NPOEKT ero yCTaHOBKWU.
MNpeHebpexxeHne 3TOl CTaaneinl MoXKeT NPUBECTU K
[OMONHNTENbHbIM TPyJO3aTpaTam BO Bpems U nocne
MOHTaa.

BbibepuTe Haunyyliee BO3MOXHOE MECTO dKCMayaTauum ¢
yuyeToMm cresyiolmx GpakTopos:

. Pabouaa TemnepaTypa OKpyxatoLen cpegpl
. Cnoco6 moHTaxa

. Cnocob oxnaxaeHunsa 6noka

. MonoxeHne npeobpazoBaTensa YacToTbl

. Mpoknagka Kabenen

. Y6eautecb, UTO UCTOYHUKM NUTaHUA MofdaloT
Hagnexalyee HanpsxeHve 1 obecneuymBaT
[OCTaTOUHbIN TOK

. Y6eautecb, YTO HOMUHasMbHBIN TOK ABUraTena He
npesbillaeT MaKCUManbHbIA TOK npeo6pasoBaTenﬂ
4acToTbl

o Ecnu npeobpasoBaTenb 4acToTbl HE UMeeT
BCTPOEHHbIX NMAaBKMX NpefjoxpaHuTeneil,
ybemnTeCh, UTO BHELIHWE MpefoXpaHUTeNy
paccunTaHbl Ha COOTBETCTBYIOLMIA TOK

MNMoppobHee cM. fanee B 3TOW rna.e.

6.1.1 MNpuemka npeobpasoBaTens YacToTbl

Bo Bpems npuemkun npeobpasoBaTens yacTtoTbl yoeanTech
B LI@NIOCTHOCTM YMaKOBKM 1 0bpaTnuTe BHUMaHUe Ha Niobble
MOBPEXAEHUA, KOTOPbIE MOFIN NMPOMN30MTW BO BPEMA
TpaHCMopTUPOBKU 6r1oKa. Mpy 06Hapy»KeHNN NOBPEXAeHA
0bpaTnTech B TPAHCMOPTHYIO KOMMAHUIO C
COOTBETCTBYIOLLEN NPETEH3MEN.

Kpome Toro, nocmoTpuTe Ha MAcnopTHY TabMIMuKYy,
onvcaHHyt B PucyHok 6.1, n ybeanTech B TOM, U4TO 3aKa3
COOTBETCTBYET AaHHbIM NaCMOPTHOW TabMMUKU.

PucyHok 6.1 MacnopTHaa Tabnuuka

6.1.2 TpaHCNOPTMPOBKA M pacrnakoBKa

Mepen pacnakoBkol NpeobpasoBaTens YacToThl
peKkomMeHAyeTCA NMOMECTUTb ero Kak MOXHO 6numxKe K mecTty
OKOHYaTeNbHON YCTaHOBKMW. Yaanute KOpobky 1 nomectute
npeobpa3oBaTesib YacTOTbl Ha Kak MOXKHO 6onee ANUHHYIO
nannery.
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MexaHnuyeckunin MOHTax PykoBoacTBo no npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

6.1.3 logbem

13088688.10

MpeobpasoBatesib YacToTbl CeayeT NOAHMMATb TOMbKO 3a
npefHa3HayYeHHble Ans 3TOro NpoyLwyHbl. YTobbl n3bexatb
n3rnba nogbeMHbIX neTeslb, NPU NogbeMe BCeX KOPMyCcoB

E2 (IPO0) ncnonb3ynte Tpasepcy.

Ha cnepyiowmx nnnoctpaumax nokasaHbl pekomeHgyemble
Cnocobbl nogbema Npuv TPaHCMOPTUPOBKE ANA KOPMyCOB
pasnnyHbIX TMNopa3mepos. [loMumo cnoco6os,
nokasaHHbIX Ha PucyHok 6.4, PucyHok 6.5 n PucyHok 6.6, ana
noabeMa KoprycoB F MOXHO Mcrnonb3oBaTb 6anoyHyo

TpaBsepcy.

ABHVMAHUE!

TpaBepca gonxkHa 6bITb cnoco6Ha BblAepKaTb BecC
npeo6pasoBaTens yacToTbl. Bec KopnycoB pa3nuyHbix
TMNopa3MepoB CM. B 21aead 6.1.4 TabapumHsie pazmepeol.
MakcumanbHbI gnameTp TpaBepcbl — 2,5 cm. Yron
MeXAy BepXHel 4acTbio NpuBoAa M NOABEMHbBIM TPOCOM
[OMKeH coctaBnATb 60 ° u 6onee.

\

PucyHok 6.4 PekomeHAyemblii MeTo4 NOAbEMA, TUMOPa3Mepbl
F1, F2, F9 n F10

13088689.10

1308C525.10

o PucyHOK 6.5 PekomeHfyeMblil MeTod nogbema, TUnopasmepbl
F3, F4, F11, F12 n F13

==

PucyHoK 6.2 PekomeHayemblil MeToA noagbema, Tunopasmep D

176fA245.10

PucyHok 6.3 PekomeHgyembiii meToq noabema, Tunopasmep E
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MexaHnuyeckunin MOHTax PykoBoacTBo no npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

130BB753.10

PucyHoK 6.6 PekomeHayemblil MeToA noAbema,
Tunopasmep F8

YBE/IOMJIEHU.

MopcraBka BXOAUT B KOMMEKT NOCTaBKW, XOTA
ynakoBaHa oTfenbHo. YcTaHOBUTe NpeobpasoBaTenb
4YacToTbl Ha NOACTAaBKY Ha MecTe, rae oH 6yaeT cToATh.
MopcraBka nosBonAeT obecneynTb nNopavy BO3AyLWHOro
noToka A/1A HapNexallero oxnakaeHms
npeo6pasoBaTens yactotbl. CM. 2/1a8a 6.2.13 YcmaHoeka
Ha nodcmaske 0514 Kopnycoe munopasmepa F.
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MexaHnuyeckunin MOHTax PykoBoacTBo no npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

6.1.4 TabaputHble pa3mepbl
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PucyHok 6.7 MabapuTHble pa3mepbl, D1h

MoTonok

BbixogHoW 3a30p gna BeHTUNAUUKU, MUH. 225 mm [8,9 aoliMoB]

1
2
3 | BxogHol 3a30p AnA BeHTUNAUMK, MUH. 225 mm [8,9 aoiMoB]
4 (MNon

Tabnuua 6.1 MoscHeHuA K PucyHok 6.7

YBEJOMJIEHU

Ecnn NCNoJib3yeTcA KOMMJIEKT ANA HanpaBjieHNA BO3A4yXa
OT pagnatopa K BEHTUIAUNOHHOMY OTBEPCTUIO Ha
3apHel YacTm npeobpasoBaTena 4acToTbl, TpeGyembiit
3a30p Ao nortosnka cocrasnaet 100 mm.

11 51 25
T o [1.0]

[0.4] - .
22 il
{ 10 "
24 ?

[0.9] - [0.4] [0.4]

130BD514.10

PucyHok 6.8 Pasmepbl getaneir, D1h

_

[eTanbHbIl YepTeX HUXKHEFO MOHTXAHOro OTBEpPCTUSA

N

[eTanbHbI YepTexX BEPXHEro MOHTaXHOro OTBEpPCTUSA

Ta6bnuua 6.2 MosAcHeHUA K PuUcyHoK 6.8
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Danfits

MexaHnuyeckunin MOHTax PykoBoacTBo no npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT
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PucyHok 6.9 MabapuTtHble pa3mepbl, D2h

MoTonok

BbixogHoW 3a30p gna BeHTURAUUKU, MUH. 225 mm [8,9 aoiiMoB]

1
2
3 | BxogHol 3a30p AnAa BeHTUNAUMK, MUH. 225 mm [8,9 aoiMoB]
4 (MNon

Tabnuua 6.3 MosAcHeHuA K PucyHok 6.9

YBE/IOMJIEHU.

Ecnn NCNoJiIb3yeTCcA KOMMJIEKT ANA HanpaB/ieHnA BO3A4yXa
OT pagnatopa K BEHTUIAUNOHHOMY OTBEPCTUIO Ha
3apHei YyacTm npeobpasoBaTena 4YacToTbl, TpeGyembiit
3a30p Ao nortosnka cocrasnaetr 100 mm.

130BD515.10

20 [0.4]
‘ [0.8] — | |—— 12
| (‘ I ;[0.5]
L® { =
on i ol * 24
[0.4] 0
[0.3]

— -

PucyHok 6.10 Pa3mepbl getaneii, D2h

_

[eTanbHbI YepTeXX BEPXHEro MOHTaXHOro OTBEpPCTUSA

N

[eTanbHbI YepTeX HUXKHErO MOHTXAHOro OTBepCTUA

Tabnuua 6.4 MoAcHeHuA K PucyHok 6.10
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Danfits

MexaHnuyeckunin MOHTax PykoBoacTBo no npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT
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PucyHok 6.11 FabaputHbie pasmepbl, D3h

MoTonok

BbixogHoW 3a30p gnAa BeHTUNAUUK, MUH. 225 mm [8,9 aiiMoB]

1
2
3 | BxogHol 3a30p AnAa BeHTUNAUMK, MUH. 225 mm [8,9 aoiMoB]
4 (MNon

Tabnuua 6.5 MosacHeHuA K PucyHok 6.11

YBE/IOMJIEHU.

Ecnn NCNoJiIb3yeTCcA KOMMJIEKT ANA HanpaB/ieHnA BO3A4yXa
OT pagnatopa K BEHTUIAUNOHHOMY OTBEPCTUIO Ha
3apHei YyacTm npeobpasoBaTena 4YacToTbl, TpeGyembiit
3a30p Ao nortosnka cocrasnaetr 100 mm.

o

1 2 40 i

(el =

[1.3] = - 2
S ] |t 3
m

20 " ——
[0.8] l [0.4]
1
i { 25 2
[1.0] [0.9]
@1 9 f——————

[0.4]

[0.3]

PucyHok 6.12 Pa3mepbl getaneii, D3h

_

[eTanbHbI YepTeXX BEPXHEro MOHTaXHOro OTBEpPCTUSA

N

[eTanbHbI YepTeX HUXKHErO MOHTXAHOro OTBepCTUA

Tabnuua 6.6
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Danfits

MexaHnuyeckunin MOHTax PykoBoacTBo no npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT
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PucyHok 6.13 FabaputHbie pasmepbl, D4h

MoTonok

1
2 | BbixogHoOW 3a30p Ana BEHTURAUMUW, MUH. 225 mm [8,9 aoliMoB]
3 | BxogHol 3a30p AnAa BeHTUNAUMK, MUH. 225 mm [8,9 aoiMoB]
4 (MNon

Tabnuua 6.7 MosacHeHuA K PucyHok 6.13

YBE/IOMJIEHU.

Ecnn NCNoJiIb3yeTCcA KOMMJIEKT ANA HanpaB/ieHnA BO3A4yXa
OT pagnatopa K BEHTUIAUNOHHOMY OTBEPCTUIO Ha
3apHei YyacTm npeobpasoBaTena 4YacToTbl, TpeGyembiit
3a30p Ao nortosnka cocrasnaetr 100 mm.
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[0.8] /
| &
|\
4 ==
2
aX o1 9 [0.9]
—— f————
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PucyHok 6.14 Pa3mepbl getaneii, D4h

_

[eTanbHbI YepTeXX BEPXHEro MOHTaXHOro OTBEpPCTUSA

N

[eTanbHbI YepTeX HUXKHErO MOHTXAHOro OTBepCTUA

Ta6bnuua 6.8 MoscHeHuA K PucyHok 6.14
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Danfits

MexaHnuyeckunin MOHTax PykoBoacTBo no npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT
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PucyHok 6.15 FabapuTHble pasmepbl, D5h

—_

MoTonok

N

BbixogHoI 3a30p AnA BEHTUAAUMW, MUH. 225 Mm [8,9 aolimoB]

Tabnuua 6.9 MoscHeHuA K PucyHok 6.15

YBENOMJIEHU

Ecnn ncnonb3syetca KOMMNEKT AnA HanpaBneHUA Bo3fAyxa
OT pajnaTopa K BeHTWIALMOHHOMY OTBEPCTMIO Ha
3apHei YacTu npeobpasoBaTensa 4acToTbl, Tpebyembiii
3a30p Ao notosnka cocraenaetr 100 mm.
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[0.4] [0.3]

PucyHok 6.16 Pa3mepbl getaneii, D5h

—_

[leTanbHbIll YepTeXX BEPXHEro MOHTaXKHOro OTBEpPCTUA

N

[leTanbHbIli YepPTEX HUMPKHErO MOHTXXaHOro OTBepCTUA

Ta6bnuua 6.10 MosAcHeHuA K PucyHok 6.16
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Danfits

MexaHun4ecKnin MOHTaXxK

PykoBoacTBO No npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT
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PucyHok 6.17 FabapuTHble pa3mepbl, D6h
1 [MoTtonok
2 | BoixoAHOM 3a30p AnA BEeHTUAALUMMW, MUH. 225 MM [8,9 AlonmoB]
3 | BxogHol 3a30p AnA BEHTUNAUMK, MUH. 225 mm [8,9 aoiMoB]
4 (Mon
Ta6bnnua 6.11 NosicHeHna K PucyHok 6.17
YBEJOMJIEHU
Ecnn ncnonb3syetca KOMNAEKT AnA HanpaBneHna Bo3fAyxa
OT paguaTopa K BEHTUWIALNOHHOMY OTBEPCTUIO Ha
3apHei YacTu npeobpasoBaTena 4acToTbl, TpeGyembiii
3a30p Ao nortonka cocrasnaet 100 mm.
1 2 2
63 " Z
<25 Ly - 8
* 1s . 635 @
—— | —— -
[0.6] 20 [0.3] 31 —
J [0.8] '
S I o
25 JA . =
(.0l * * 24
4X 911 [0.9]
[0.4] ——
PucyHok 6.18 Pa3mepbl getaneii, D6h
1 [[eTanbHbli YepTex BEPXHEro MOHTaXXHOro OTBEPCTUA
2 | JeTanbHbl YepTeX HUXKHEr0 MOHTXKaHOro OTBepCTUA
Ta6bnuua 6.12 MosAcHeHnA K PucyHok 6.18
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Danfits

MexaHnuyeckunin MOHTax PykoBogcTBO no npoektuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT
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PucyHok 6.19 FabaputHbie pasmepsbl, D7h
1 [MoTtonok 70 =
2 | BoixoAHOW 3a30p AnA BEHTUAAUMM, MUH. 225 MM [8,9 AlonmoB] 12.8] §
Tabnuua 6.13 MosAcHeHna K PucyHok 6.19 5 23 aX o1 §
[1.0] [0.9] 04
VBEJOMJIEHU |
Ecnn ncnonb3syetca KOMNNEKT ANA HanpasneHUAa Bo3fayxa
OT pagnaTopa K BeHTUIALMOHHOMY OTBEPCTUIO Ha ‘ /1
3apHel yacTn npeobpasoBaTena 4acToTbl, Tpebyembii |/

3a30p A0 noTonka cocrtasnset 100 mm.

PucyHoK 6.20 [leTanbHblil YepTeX BEPXHEro MOHTaKHOro
otBepctusa, D7h
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Danfits

MexaHnuyeckunin MOHTax PykoBogcTBO no npoektuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT
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PucyHok 6.21 FabapuTHble pa3mepbl, D8h
1 | MoTtonok 70 2
2 | BoixoAHOW 3a30p AnA BEHTUAAUMM, MUH. 225 MM [8,9 AlonmoB] 4 [2.8] - g
Ta6bnuua 6.14 MNosicHeHns K PucyHok 6.21 [12(5)] — 23 §

0]
O 4X @11

YBEJOMJIEHU i = o

Ecnn ncnonbsyetca KoMNAeKT ANA HanpasneHUA Bo3fyxa
OT pagmaTtopa K BeHTUNALMOHHOMY OTBEPCTMIO Ha

3afiHeln yacT npeobpasoBaTena YacToTbl, TPebyembiii Y f h
3a30p A0 noTonka cocrtasnset 100 mm.

AN

PucyHoK 6.22 [leTanbHblil YepTeK BEPXHEro MOHTaKHOro
oTBepctusa, D8h
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Danfits

MexaHun4ecKnin MOHTaXxK

PykoBoacTBO No npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

E1

1551
(61.1)

——164
(6.5)

PucyHok 6.23 FabaputHble pasmepsl, E1

f—

600 -
(23.62)

IP21 AND IP54 / UL AND NEMATYPE 1 AND 12

185

225
(8.86)

130BA444.10

-
Y
[
S
=l

=

[ ST

U733
E 58 | | 484
(2.3) (19.1)
185
23 (73
&Ql 09 (¢ )
©] NTF 27
T N
160 2X13
(6.3) 05)
1043
(41.1)
2000
(78.74)
I :
(6.3)
727
(286)
145
(5.7)
o L, CABLE BASE
ws | (78
(19.4)
538 |
(212)
F 56
(22)
225

‘ F | MNMopbemHasa npoylumnHa

Ta6bnuua 6.15 MNosicHeHns K PucyHok 6.23

(1.0)

SIDE CABLE ENTRY
KNOCK-OFF PLATE

BOTTOM CABLE ENTRY

132
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Danfits

MexaHnuyeckunin MOHTax PykoBoacTBo no npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT
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PucyHok 6.24 FabaputHble pasmepbl, E2

D MNogbemHaa npoylmnHa

E 3agHne MOHTaXHble npopesn

Ta6bnuua 6.16 NosicHeHns K PucyHok 6.24
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Danfits

MexaHnuyeckunin MOHTax PykoBoacTBo no npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT
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PucyHok 6.25 FabaputHblie pasmepbl, F2

‘1 |M|/|valaan0e paccTosHve OT NoTosKa

Tabnuua 6.17 NosicHeHna K PucyHok 6.25
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Danfits

MexaHnuyeckunin MOHTax PykoBoacTBo no npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT
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PucyHok 6.26 Mab6aputHbie pasmepsl, F4

‘1 |MMHmmaanoe paccTosaHne OT NoTosika

Ta6bnuua 6.18 MNosicHeHns K PucyHok 6.26
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Danfits

MexaHun4yecKnin MOHTaXK

PykoBoacTBO No npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

Tunopasmep D1h D2h D3h D4h D3h D4h
90-132 kBT | 160-250 KBT 90-132 kBT 160-250 kBT
(380-500 B) | (380-500 B) (380-500 B) (380-500 B) C Knemmamu Lenu pasfeneHua
90-132 kBt | 160-315 KBT 37-132 kBt 160-315 KBT Harpyskum n pexkynepaumm
(525-690 B) | (525-690 B) (525-690 B) (525-690 B)
P 21/54 21/54 20 20 20 20
NEMA Tun 1/12 Tun 1/12 LWacen Wacen Wacen Wacen
Fa6aputbl B BbicoTa 587 587 587 587 587 587
ynakoske [mm] | LLnpuHa 997 1170 997 1170 1230 1430
Tny6uxa 460 535 460 535 460 535
BbicoTa 901 1060 909 1122 1004 1268
Fa6aputbl
npusoga [mm] WnpuHa 325 420 250 350 250 350
[ny6buxa 378 378 375 375 375 375
Makc. macca [Kkr] 98 164 98 164 108 179
Tabnuua 6.19 NabapuTtHble pa3mepbl, pa3mepbl 6noka D1h-D4h
Tunopasmep D5h D6h D7h D8h
90-132 kBT 90-132 kBt 160-250 kBt 160-250 kBt
(380-500 B) (380-500 B) (380-500 B) (380-500 B)
90-132 kBT 90-132 kBt 160-315 KBt 160-315 KBt
(525-690 B) (525-690 B) (525-690 B) (525-690 B)
P 21/54 21/54 21/54 21/54
NEMA Tun 1/12 Tun 1/12 Tun 1/12 Tun 1/12
Fa6aputbl B ynakoBke |[BbicoTa 660 660 660 660
[Mm] WnpwrHa 1820 1820 2470 2470
Iny6uHa 510 510 590 590
BbicoTa 1324 1663 1978 2284
Fa6aputbl npuBoaa
WnpwrHa 325 325 420 420
(] Iny6uHa 381 381 386 406
Makc. macca [Kr] 116 129 200 225
Ta6bnuua 6.20 MabapuTHble pa3mepbl, Tunopasmepbl D5h-D8h
Tunopasmep E1 E2 F1 F2 F3 F4
250-400 kBT 250-400 kBT 450-630 KBT 710-800 kBT 450-630 kBt 710-800 kBT
(380-500 B) (380-500 B) (380-500 B) (380-500 B) (380-500 B) (380-500 B)
355-560 kBT 355-560 KBt 630-800 KBT 900-1200 kBT 630-800 KBT 900-1200 kBT
(525-690 B) (525-690 B) (525-690 B) (525-690 B) (525-690 B) (525-690 B)
P 21, 54 00 21, 54 21, 54 21, 54 21, 54
NEMA Tun 12 Wacecn Tun 12 Tun 12 Tun 12 Tun 12
Fa6aputbl B |BbicoTa 840 831 2324 2324 2324 2324
ynakoBKe WnpuHa 2197 1705 1569 1962 2159 2559
[mMm] [ny6buHa 736 736 1130 1130 1130 1130
Fra6aputbl Bbicota 2000 1547 2204 2204 2204 2204
npusBoaa WnpwuHa 600 585 1400 1800 2000 2400
[mm] Iny6buHa 494 498 606 606 606 606
Makc. macca [Kr] 313 277 1017 1260 1318 1561

Ta6bnuua 6.21 FabaputHble pasmepsbl, TMNopasmepsl E1-E2, F1-F4

136
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Danfits

MexaHnuyeckunin MOHTax PykoBoacTBo no npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

6.1.5 MabaputHble pasmepsbl, 12-MMNyNbCHble 6OKK

| 800 |

—n o

130BB754.10
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IP/21 R

NEMA 1
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m3/Hr
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CFM

08¢t
(L olo

= IP/54
NEMA 12
1050
m3/Hr
618
CFM

soze

1970
m3/Hr

1160

U CFM

L6VL

L JC ]

PucyHok 6.27 Fab6aputHbie pasmepbl (Mm), F8
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Danfits

MexaHnuyeckunin MOHTax PykoBoacTBo no npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT
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|
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|
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PucyHok 6.28 Fa6aputHblie pasmepbl (Mm), F9
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Danfits

MexaHun4ecKnin MOHTaXxK

PykoBoacTBO No npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

1600

08¢

0/l

il

s0¢T

LévL

IP/21
NEMA 1

2800
m3/Hr

1648
CFM

IP/54
NEMA 12

2100
m3/Hr

1236
CFM

L 130BB569.10

3940
m3/Hr
2320
CFM

PucyHok 6.29 Fa6aputHbie pasmepbl (Mm), F10
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Danfits

MexaHnuyeckunin MOHTax PykoBoacTBo no npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT
=
2400 E
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NEMA 1
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CFM

IP/54
N NEMA 12
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PucyHok 6.30 Ma6aputHbie pasmepbl (Mm), F11
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Danfits
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2
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| o
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|
1P/21 \ | /
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N 2800 :
® = m3/Hr |
o O |
2472 |
— CFM |
|
|
|
!
|
|
o |
IP/54 |
N NEMA 12 ‘
N |
o
o 3150 !
m3/Hr :
1854 ! 4925
CFM : m3/Hr
L] | 2900
| CFM
J | \\7
|
- |
3 |
o
N |
|

PucyHok 6.31 Mab6aputHblie pasmepbl (Mm), F12
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PykoBoacTBO No npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

2800 | 2
_ o~
© (N (N (N d 6?7 g
| 3
| 2
| L .
IP/21 ﬁ | /
NEMA 1 |
N _ 4200 :
3 —_ m3/Hr ‘
H 2472 [
— CFM |
[
[
[
[
[
& & IP/54 :
N NEMA 12 |
2 3150 |
m3/Hr |
1854 ‘ 4925
CFM ‘ m3/Hr
: 2900
CFM
L/ N
[
- [
N
3 |
[
PucyHok 6.32 Fa6aputHble pasmepbl (Mm), F13
Tunopasmep F8 F9 F10 F11 F12 F13
Bonbluiaa neperpyska no| 250-400 kBt 250-400 kBT 450-630 kBT 450-630 KBT 710-800 kBT 710-800 kBT
HOMWHANbHOM (380-500 B) (380-500 B) (380-500 B) (380-500 B) (380-500 B) (380-500 B)
MOLWHOCTN — 355-560 KBT 355-560 KBT 630-800 kBT 630-800 kBT 900-1200 kBT 900-1200 kBT
neperpysKka no MOMeHTy (525-690 B) (525-690 B) (525-690 B) (525-690 B) (525-690 B) (525-690 B)
160 %
IP 21, 54 21, 54 21,54 21, 54 21, 54 21,54
NEMA Tun 1/Tun 12 Twvn 1/Tvn 12 Tun 1/Tnn 12 Tun 1/Tvn 12 Tvn 1/Tnn 12 Tun 1/Tvn 12
Fa6bapuTbl B BobicoTa 2324
ynakoske | LUnpura 970 | 1568 | 2559 | 2160 2960
[Mm] Iny6uHa 1130
Fabaputbl BbicoTa 2204
npusoga | Lupura 800 | 1400 | 2200 | 2000 2600
[mm] Tny6vHa 606
Makc. macca [Kr] 447 | 669 | 1116 | 1037 1259

Tabnuua 6.22 FabapuTHble pasmepbl, 12-uMnynbcHble 610KK, TUNopasmepbl F8-F13

142

MG345250 — Bep. 29-11-2013



Danfits

MexaHun4ecKnin MOHTaXxK

PykoBoacTBO No npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

6.2 MexaHn4YeCcKnin MOHTaX

YTobbl 06ecneunTb AOCTXKEHME HaaNeXalLnx pe3ynbTaTos
6e3 U3NULWHMX TPYAO3aTpaT BO BPEMA MOHTaXa,
Heo6xoAMMO TLaTeNbHO NOATOTOBUTLCA K MeXaHNYeCKOMy
MOHTaxy npeobpasosaTensa YactoTbl. TpeboBaHMA K
NPOCTPaHCTBEHHOMY PACMONOMXKEHNIO MOXHO HalNTK B
MexaHNYecKux yepTexax B 21aed 6.1.4 [abapumHele
pasmepei.

6.2.1 Heobxoammbli MHCTPYMEHT

[nA BbINOSIHEHUA MeXaHNYeCKOro MOHTa)ka TpebyeTca
cnegylowWmin MHCTPYMEHT:
. Openb co ceepnom grameTtpom 10 nam 12 mm.

. Pynetka.

. Kniou ¢ coOTBETCTBYIOWNMN METPUYECKUMMN
ronoskamu (7-17 mm).

. YanvuHutenu gna knioda.

. Mpo6oliHMK NMCTOBOro MeTansa And
KabenenpoBofoB UM KabenbHbIX YNNOTHEHWIA B
6nokax IP21 (NEMA 1) n IP54 (NEMA 12).

. TpaBepca anAa nogbema 651o0Ka (CTepKeHb Unu
Tpy6a MaKCUMasnbHbIM AVAMETPOM 25 MM),
paccumTaHHaA Ha noagbem He meHee 400 Kr.

. KpaH 1mnu nHom nogbeMHVK ANt YCTaHOBKM
npeo6pasoBarena YacToTbl Ha MeCTO.

. OnAa ycraHoBkK 6noka Tunopasmepa E1 B
kopnycax Tvna IP21 n IP54 Tpebyetca knioy Torx
T50.

6.2.2 Obwume coobpakeHns

Hoctyn K npoBogam

Y6eautecb B HaNMUYUN [OCTaTOYHOrO NPOCTPAHCTBA ANA
JOCTyna K Kabenam C BO3MOXHOCTbIO UX U3rnbaHus.
MockonbKy Kopnyc IPO0 OTKPbIT CHM3Y, Kabenu
HeobXxoAMMO KpenuTb K 3afHell naHenu Kopnyca, B
KOTOPOM MOHTUPYeTCA NpeobpasoBaTenb YacTOTbI.

YBEJOMJIEHU

Bce kabenbHbie HaKOHelIHI/IKI/I/My(I)TbI AOJIXKHbI 6bITb
yCTaHOBNEHbI B npeaenax WUpUuHbl KOHTaKTHOWN LWHbI.

CeBo6oaHOE NPOCTPAHCTBO

Y6egutecb B HanMumy cBOGOAHOrO NPOCTPAHCTBA Hag U
nop npeobpasoBaTenem 4acToTbl, OCTAaTOYHOrO ANs
npuTOKa BO3fdyXxa M Noasoda Kabenei. Kpome Toro,
Heo6X0oAMMO MpPeAyCMOTPETb J4OCTaTOYHO MecTa nepes
6/10KOM /1A OTKPbIBAHUA ABEPLbl NaHesnu.

1308C519.10

PucyHok 6.33 MpoctpaHcTBo nepep kKopnycom tuna IP21/1P54,
Tunopasmepbl D1h, D5h n D6h.

1308C520.10

PucyHok 6.34 lMNpocTtpaHcTBO Nepep Kopnycom tuna IP21/1P54,
Tunopasmepbl D2h, D7h n D8h.

o
—’:F ,9.
(- 5
: B
= R
‘579
= (22.8)
748
(29.5) <105,0°

PucyHok 6.35 lNpocTtpaHcTBO nepep Kopnycom tuna IP21/1P54,
Tnopasmep E1

MG345250 — Bep. 29-11-2013 143




Danfits
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0 = = C I 1] 2
‘ g k p
>78 776 @ 2
(22.8) lﬂj 3 776 | [] J 76 3
' J (306) 2 608 [] ] (30.6)

Pucynok 6.36 MpoctpakcTso nepep kopnycom Tuna IP21/IP34, PucyHok 6.42 MpoctpaHcTso nepep kKopnycom tuna IP21/IP54,

Tunopasmep F1. Tunopasmep F10

ID I:I = C || T 2
QI -
a8 | 3
o 776 j [2a)
2X578 [+a)
[223] 776 0Q (30.6) =3
LME i 1306 E 20 ] bl
PucyHok 6.37 MNpocTpaHcTBO nepeg kopnycom Tuna IP21/IP54, PucyHok 6.43 MpocTpaHcTBo nepep Kopnycom Tuna 1P21/IP54,
Tunopasmep F3. Tunopasmep F11
[ T ™ :CII[EED %
g 2
) ) @
" F s & o [ R
[ZZ.S]L *[22.8] o (30.6) ] —
624 o a2l 624
124.6) - (24.6)
PucyHok 6.38 lMpocTpaHcTBo nepep kKopnycom Tuna IP21/IP54, PucyHok 6.44 lMpocTpaHcTBo nepea Kopnycom tuna IP21/IP54,
Tunopasmep F2. Tunopasmep F12

= T e =

9 N

o n

S @

(22x25§)9 @ He )76 25272 @
Q []e08/ [jees) 624 228

t2642§) ™M (24.6) -

PucyHok 6.39 lMpoctpaHcTBOo nepep Kopnycom tuna IP21/IP54, PucyHox 6.45 MpoctpaHcTBo nepea kopnycom Tuna 1P21/1P54,

Tunopasmep F4 Tunopasmep F13

130BB531.10

%/ )

PucyHok 6.40 lMpoctpaHcTBo nepep kKopnycom tuna IP21/IP54,

Tunopasmep F8.

] =

578 776
(22.8) Lj %/ (306)

PucyHok 6.41 lMNpocTtpaHcTBO nepep kopnycom tuna IP21/1P54,

BB003.13

Tunopasmep F9
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MexaHun4ecKnin MOHTaXxK

6.2.3 PacnonoxeHne knemm — Tmnopasmep D

Mpw nnaHvpoBaHUK noasofa Kabenen, yuutoiBaiTe crnepytollee pacnosioKeHue Kinemm. Pasmepsl gaHbl B MUIIMMETPAXx

[aorimax].

YBE/IOMJIEHU.

Cunoeble Kabenu Taxenble 1 nsrnbarwTca ¢ TpyAOM. Hangute ontmanbHoe nonokeHune I'Ip906p33OBaTel1ﬂ 4yacToThl,

obecneumnBaioLlee yao6HbIi MOHTa)< Kabeneii.

o
SECTION A-A —
MAINS TERMINALS A SECTION B-B 8
MOTOR TERMINALS M
M7 [T ¢ 4—\ ] T @
/ [2a]
a
e o . o @
MAINS TERMINAL [
- ° $ MOTOR~ ©
el © TERMINAL
ol e
200 o || ©
[7.91]
° ® ® ‘
@M. e\ Qn el
© GROUNDS8 (@ ["g 7 ©
S | e e ) N
i — =" N7l 3X M8x20 STUD
2 2 | WITH NUT @ =
[00] s
- - R - o - -
5 5 8c A 82 g2 33 B
e i — — - &2 o2
o~ | 93 33
g SL ]2
s ® 0O ;O 7
o o< @ ~ ™m o
o2 Ehi ) 29
® © ®
PucyHok 6.46 PacnonoxeHue cunoBbix pasbemos, Tunopasmep D1h
SECTION A-A o
MAINS TERMINALS ; SECTION B-B :
0 MOTOR TERMINALS AND o
= BRAKE BRAKE TERMINALS 8
/ =
o
oM
74* BRAKE
TERMINAL
©
292
® [115]
o) o |lle
o
188 —rQ Q
[74]
—MAINS
TERMINAL
5] 1o} Ofle L—/
83 MOTOR TERMINAI
[33] o o
C N
0 — =2
[0.0]
S ~
oS Ng _ _
= < ©o o
od Yo S
- - — — o= N o
=3 < 0™ o ® N
o o N < N ©
o2 g S2 N
w3 8% g
Q2 SZ s
PucyHoK 6.47 PacnonoxeHue cunoBbix pasbemos, Tunopasmep D3h
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SECTION A-A
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PucyHok 6.48 PacnonoeHue cunoBbix pasbemos, Tunopasmep D2h

SECTION A-A
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I |~ MAINS TERMINAL
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284
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200
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376
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ﬂ_ﬂ o
115/
el
1|
) W :
T
]
o

33
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PucyHok 6.49 PacnonoxeHue cunoBbix pasbemos, Tunopasmep D4h

BRAKE
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o
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PucyHok 6.50 PacnonoxeHus knemm, D5h ¢ pasbveguHutenem

CeTeBble Knemmbl

Knemmbl NofKntoYeHns TOPMO3HOTO Pe3ncTopa

1
2
3 Knemmbl nogkntoueHua asuratens
4

Knemmbl 3a3emneHunsn/3aHyneHma

Ta6bnuua 6.23 MNosicHeHns K PucyHok 6.50
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PucyHok 6.51 PacnonoxeHue knemm, D5h ¢ Topmosom

CeTeBble Kemmbl

KneMmbl NoaKtoYeHUA TOPMO3HOIO pe3ncTopa

Knemmbl nofknoueHua asuratens

Alw|N]|—

Knemmbl 3a3emneHus/3aHyneHus

Tabnuua 6.24 MoacHeHuna K PucyHok 6.51
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A-A B-B
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PucyHok 6.52 PacnonoxeHue knemm, D6h ¢ KOHTaKTOpOM

CeTeBble Knemmbl

KnemmHasa Konopgka anA KoHTakTopa TB6

Knemmbl nofKntoUYeHns TOPMO3HOTO Pe3ncTopa

Knemmbl nogkntoyeHnsa asuratens

uliplwiNn| =

Knemmbl 3a3emneHunsn/3aHyneHuma

Ta6bnuua 6.25 MNosicHeHns K PucyHok 6.52
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130BC538.12
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0
[0.0]
s =~
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N —

PucyHok 6.53 PacnonoxeHnune knemm, D6h ¢ KOHTakKTOpOM 1 pasbeauHUTENEM

Knemmbl nogknouyeHuns TOPMO3HOro pe3ncrtopa

KnemmHaa konopka ana KoHtakTopa TB6

Knemmbl nogknioueHnsa gsuratens

Knemmbl 3a3emneHusn/3aHyneHms

uliph|lwINn]| =

CeTeBble KiemMmmbl

Tabnuua 6.26 MNMosacHeHNA K PucyHok 6.53
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130BC541.11
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PucyHok 6.54 PacnonoxeHnue knemm, D6h c aBTomaTyeckum BbiKnoyaTenem

1 CeTeBble KneMmbl

2 Knemmbl nogknoyeHna TOPMO3HOro pesmncropa
3 Knemmbl nogknouyeHnsa gsuratens

4 Knemmbl 3a3emneHus/3aHyneHus

Tabnuua 6.27 MNMosacHeHNA K PucyHok 6.54
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130BC542.11
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PucyHok 6.55 Pacnonoxenus knemm, D7h ¢ pasbegnHutenem

CeTeBble Kemmbl

Knemmbl nogknt4vYeHna asurartena

Knemmbl 3a3emneHus/3aHyneHus

Alw|N]|—

KneMmbl nogKntoYeHUs TOPMO3HOrO pesuncTopa

Tabnuua 6.28 MNosacHeHNA K PucyHok 6.55
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PucyHok 6.56 PacnonoxeHue knemm, D7h ¢ Topmosom

CeTeBble Kemmbl

Knemmbl nogkniouyeHuns TOPMO3HOro pe3ncrtopa

Knemmbl nogknioueHnsa gsuratens

Mlw|N]|—

Knemmbl 3a3emneHusn/3aHyneHms

Tabnuua 6.29 MNosacHeHNA K PucyHok 6.56
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PucyHok 6.57 PacnonoxeHnue knemm, D8h ¢ KoHTakTOpom

KnemmHaa konopka ana KoHtakTopa TB6

Knemmbl nogknioueHnsa gsuratens

Knemmbl 3a3eMﬂeHI/Iﬂ/3aHyﬂ€Hl/lF|

KneMmbl nopKntoYeHUs TOPMO3HOIO pe3uncTopa

uliphlwIN]| =

CeTeBble KiemMmmbl

Tabnnua 6.30 MNosacHeHna K PucyHok 6.57
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PucyHok 6.58 PacnonoxeHue knemm, D8h ¢ KOHTaKTOpOM 1 pasbeauHUTENEM

KnemmHasa Konopka anA KoHTakTopa TB6

CeTeBble Kemmbl

Knemmbl NofKntoYeHns TOPMO3HOTO Pe3ncTopa

Knemmbl nogkntoyeHnsa asuratens

nuliplwiNn| =

Knemmbl 3a3emneHunn/3aHyneHma

Ta6bnuua 6.31 NosicHeHns K PucyHok 6.58
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PucyHok 6.59 PacnonoxeHue knemm, D8h ¢ aBTomaTueckum BbiKnioyaTenem

CeTeBble Knemmbl

Knemmbl NofKntoYeHss TOPMO3HOTO Pe3ncTopa

1
2
3 Knemmbl nogkntoueHua asuratens
4

Knemmbl 3a3emneHunsn/3aHyneHua

Ta6bnuua 6.32 MNosicHeHns K PucyHok 6.59
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MexaHnuyeckunin MOHTax PykoBoacTBo no npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

6.2.4 PacnonoxeHue knemm — Tunopasmep E

PacnonoxeHue knemm — Tunopasmep E1
Mpy nnaHnpoBaHuu nogeofa Kabenen UMenTe B BUAY, YTO KIEMMbI PACOJIOKEHbI TaK, Kak MOKa3aHO Ha MpPUBEeSEeHHbIX HUXE

yepTexax.
Pa3smepbl gaHbl B MunnnmeTpax [gronmax].

YBE/IOMJIEHU.

Cunoeble Kabenu Taxenbie U n3rnbatotca ¢ Tpyaom. Haaute ontumanbHoe nosioXeHue npeobpasoBaTena YacToTbl,
obecneumBatouiee yao6HbI MOHTaX Kabenen. Kaxxaasa Knemma no3sonsieT Ucnonb3oBaTtb 4o 4 Kabeneii ¢ KabenbHbIMY
HaKOHEUYHMKaMWN UM NPUMEHATb CTaHJAPTHbIN 06XKMMHOI HaKOHEYHUK. 3a3eMsieHne NOAKIIYAeTCA K COOTBETCTBYIOLIEN
coeguHUTENbHON TOUKe npeobpasoBaTens 4acToTbl.
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PucyHok 6.60 Knemma (getanbHbiii BUA)
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MexaHnuyeckunin MOHTax PykoBogcTBO no npoektuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

YBELIOMJIEHU

UCTOYHMK NUTaHMA MOXKeT ObiTb NOAK/IOUEH K Toukam A nnu B.
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PucyHok 6.61 PacnonoxeHne pasbemoB nutaHua Ha kopnyce IP21 (NEMA tun 1) n IP54 (NEMA Tun 12)
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MexaHnuyeckunin MOHTax PykoBogcTBO no npoektuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT
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PucyHok 6.62 PacrnonoxeHue pasbemMoB NUTaHWA Ha Kopnyce
IP21 (NEMA T1un 1) n IP54 (NEMA tun 12) (pparmeHT B)
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MexaHun4yecKnin MOHTaXK

PykoBoacTBO No npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT
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PucyHok 6.63 PacnonoxeHune pasbemoB NUTaHUA (pacnonoxeHue pasbeauHutens) Ha kKopnyce IP21 (NEMA tun 1) n IP54
(NEMA 11n 12)
Tunopasmep Tun 6noka Fa6aputbl AnA Knemm pacuenutens, MM (aronmbl)
IP54/IP21 UL n NEMA1/NEMA12 A B C D E F
250/315 kBT (400 B) 1 He
E1 381 (15,0) | 253 (9,9) | 342 (13,5) | 431(17,0) 562 (22,1)
355/450-500/630 kBT (690 B) onpegeneH
315/355-400/450 kBT (400 B) 371 (14,6) | 251 (9,9) | 341 (13,4) | 431 (17,00 | 416 (16,4) 455 (17,9)

Tabnuua 6.33 MNMoscHeHNA K PucyHok 6.63
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MexaHnuyeckunin MOHTax PykoBogcTBO no npoektuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

PacnonoxeHue knemm — Tunopasmep E2
Mpw nnaHvpoBaHuK nNopaBoAa Kabenel nmeliTe B BUAY, YTO KNEMMbl PacroNioXKeHbl TaK, Kak NMoka3aHo Ha MpUBeLEeHHbIX HUXe
yepTexax.

R — o
- - S
e <o)
o
=
O
~
7
I
I
.
I
I 1 ‘
) \
| | |
| |
[ |
v — |
< =
S/L2 92 "77‘ | ‘
O O o [
‘ {
| {
| |
|
186[7.31—/— — \ |
|
U/T1(96 V/T2(97 W/T3 98
O|O|| O] O|l| 0
17[0.7] — — = A=+ = 4
— 0[0.0]
g T a @ = N g =g g g
m o) n - N o S © < = =)
jal a) = = - @ S o= = S
n 0 0 0 © © o - o
© - o o - (RN @
) n < N ¥ m N

e :
4(5 =
T —‘ -
) el
O g
|

O
O

0(0.0)

0(0.0)
4701.9) —

83(33) — |+ @4 - — — - Ai
131(5.2)

167(6.6) — - - — — — -

PucyHoK 6.65 PacnonoxeHune pasbeMoB nuTaHMA Ha Kopnyce |IPO0
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MexaHun4ecKnin MOHTaXxK

PykoBoacTBO No npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT
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PucyHok 6.66 PacnonoxxeHue pasbeMoB nuTaHuA Ha Kopnyce IP00, pacnonoxeHue pacuenurens
Tunopasmep Tun 6nokKa FabapuTbl gna KneMMm pacuenuTens, MM (4roiMbl)
IPOO/CHASSIS A B C D F
250/315 kBT (400 B) n He
E2 381 (15,0) | 245 (9,6) 334 (13,1) | 423 (16,7)
355/450-500/630 kBT (690 B) onpepeneH
315/355-400/450 kBT (400 B) 383 (15,1) | 244 (9,6) 334 (13,1) | 424 (16,7) 149 (5,8)

Ta6bnuua 6.34 PacnonoxkeHue Knemm pacuenuTens — Tunopasmep E2
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MexaHnuyeckunin MOHTax PykoBoacTBo no npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

6.2.5 PacnonoxeHne knemm — Tunopasmep F

Ona kopnycos F npeflycMoTpeHo ueTbipe pasHbix Tunopasmepa, F1, F2, F3 u F4. F1 u F2 cocTtoAaT u3 wkada ana uHeepTopa
cnpaBa u wkada ana soinpamuTens cnesa. Kopnyca F3 n F4 npepcrasnsioT coboin 6nokn F1/F2 ¢ gononHuTenbHbiM WwWKadpom
ANA NONONMHUTENbHBIX YCTPONCTB CieBa OT WKada Ana BbInpaMUTENS.

PacnonoxeHue knemm — Tunopasmepsbl F1 n F3
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PucyHok 6.67 PacnonoxeHne knemm — wwKkadp nHeepTtopa. MaHenb ynioTHeHWi pacnonoXxeHa Ha 42 MM HuKe YpoBHA 0.

Bug cnepenun

Bup cnesa

Bug cnpasa

KnemMmbl noaknoyeHns TOPMO3HOrO pe3ncTopa

uliphlwIN]| =

LnHa 3a3emneHuns/3aHyneHuns

Tabnuua 6.35 MNosacHeHnA K PucyHok 6.67
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PykosogacTso no npoektnposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

MexaHun4ecKnin MOHTaXxK
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PucyHoK 6.68 PacnonoxeHune KneMm — Knemmbl
reHepaTopHoro pexuma gna F1 n F3

PacnonoxeHune knemm — Tunopasmepbl F2 n F4
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PucyHok 6.69 PacnonoxeHne knemm — wwKadp nHBepTtopa. MaHenb ynioTHeHWi pacnonoxeHa Ha 42 MM HKe YpoBHA 0.

Knemmbl NogKNtoueHns TOPMO3HOTO pesuncTopa

1 Bug cnepenmn
2 Bug cnesa

3 Bug cnpasa
4

5

LWnHa 3a3emneHns/3aHyneHns

Tabnuua 6.36 MosacHeHuA K PucyHok 6.69
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MexaHnuyeckunin MOHTax PykoBoacTBo no npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

130BB378.10

PucyHoK 6.70 PacnonoxeHune KneMm — Knemmbl

reHepatopHoro pexuma gna F2 n F4

PacnonoxeHue knemm — Bbinpamutens (F1, F2, F3 u F4)
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PucyHokK 6.71 PacnonoxeHune Knemm — BbinpamMuTenb. NMaHenb ynnoTHEHWI pacnosioxeHa Ha 42 MM HuXKe YypoBHA 0.

Bupg cnesa

Bua cnepepn

Bup cnpasa

Knemma pasgeneHua Harpysku (-)

LLInHa 3a3emneHwns/3aHyneHus

alunn|h|lwWw|IN]=—

Knemma pasgeneHus Harpysku (+)

Tabnuua 6.37 MNoscHeHnA K PucyHok 6.71
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PacnonoxeHue knemm — wKadp AgononHUTENbHbIX ycTporcTB (F3 n F4)
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PucyHok 6.72 PacnonoxeHue KnemMMm — LiKad AONONHUTENbHbIX YCTPOWCTB (BUA CNeBa, cnepean v cnpasa). MaHenb ynnoTHeHuin

pacnonoxeHa Ha 42 MM HuXe ypoBHa 0.

‘1 |LLI|/|Ha 3a3emfieHnna/3aHyneHns

Ta6nuua 6.38 MosAcHeHnA K PucyHok 6.72
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MexaHnuyeckunin MOHTax PykoBoacTBo no npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

PacnonoxeHue kKnemm — wKad AONONHUTENbHBIX YCTPONCTB C aBTOMaTU4YeCKMM BbiKlloyaTesnieM/ BblKiovaTenem B
nutom Kopnyce (F3 un F4)
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PucyHOK 6.73 PacnonoxeHue Knemm — LiKad [OMONHNTENbHbIX YCTPOMCTB C aBTOMATUUYECKMM BbIKSIlOUaTeNnem/BbiKioyaTesnem B
nutom Kopnyce (BuA cneBa, cnepeau u cnpasa). MaHenb ynnoTHEHWU pacnonoXeHa Ha 42 MM HUXe ypoBHs 0.

‘1 |LLI|/|Ha 3a3emneHuna/3aHyneHma

Ta6bnuua 6.39 MNosicHeHna K PucyHok 6.73

MowHoCTb 2 3 4 5
450 kBT (480 B), 630-710 kBT (690 B) 34,9 86,9 122,2 174,2
500-800 kBT (480 B), 800-1000 kBT (690 B) 46,3 98,3 119,0 171,0

Ta6bnuua 6.40 Pa3mepbl Knemm
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6.2.6 PacnonoxeHue knemm — Tunopasmep F, 12-nmnynbCHbIN

12-umnynbcHble Kopnyca Tunopasmepa F nmetot 6 pasnuuHbix pa3mepos. Kopnyca tnnopasmepos F8, F10 n F12 coctoaT n3
wkada ana vHBepTOopa cnpasa v wkKada ana sBoinpamutensa cnesa. Kopnyca F9, F11 n F13 npegcrasnsioT coboin 6noku F8,
F10 n F12 c gononHuTenbHbIM WKadpom AN JOMOMHUTENbHBIX YCTPOWCTB C/ieBa OT WKada ANA BbINpAMUTENS.

PacnonoxeHve KiemMmm — VIHBEpTOP M BbiNpsAMUTeNb, TUnopasmepbl F8 n F9

0 2 3 Z
’ ‘ 1 %
— — o - ‘ a

5 . JP”EQ‘@FT e =

aa
0
¥ 4] 239.6 [9.43] ‘ °
I
4 4}} 160.0 [6.30] 4
56.6 [2.23] R J
0.0 [0.00] i
ol ° S ]
° °
Sl —NoO ON—INOO TINANN & ©OWn ooy
a0 O n o oONOOTOTOMO O N nNO ~N o
083 M=o SANNMIONN—— & ®© SS <1
—_— —_— e — ——e e — — — (NN NN
o QX9 2 Tt T T T
SY¥ =a° CuodFtanee m T Nm
N — NSTOoOmN~NooONS N ST NS (A
rrrrr WO O VAN o M
aNM < < nn O O
PucyHok 6.74 PacnonoxeHue kKnemm — wWwKad nHeepTopa 1 Bbinpamutens — F8 n F9. NaHenb ynnoTHeHWi pacnonoeHa Ha 42 Mm

HUXe ypoBHA 0.

Bupg cnesa

Bua cnepean

1
2
3 Bup cnpasa
4 LWnHa 3a3emneHns/3aHyneHuns

Ta6bnuua 6.41 NosicHeHns K PucyHok 6.77
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PacnonoxeHue knemm — nHBepTop, Tunopasmepbl F10 n F11
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PucyHok 6.75 PacnonoxeHne knemm — wKadp nHeepTtopa. MaHenb ynioTHeHWi pacnonoXxeHa Ha 42 MM HuKe YpoBHA 0.

Knemmbl noaknoyeHna TOPMO3HOrO pesncTopa

1 Bug cnepenmn
2 Bug cnesa

3 Bug cnpasa
4

5

LnHa 3a3emneHns/3aHyneHuns

Ta6nuua 6.42 MosacHeHnA K PucyHok 6.67
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PacnonoxeHue kKnemm — nHBepTop, Tunopasmepbl F12 n F13
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PucyHok 6.76 PacnonoxeHue knemm — wwKad nHBepTopa. MaHenb ynioTHeHWiA pacnonoXeHa Ha 42 MM HKe YpoBHs 0.

Knemmbl nogknioyeHMA TOPMO3HOro pesuncrTopa

1 Bua cnepean
2 Bupg cnesa

3 Bua cnpasa
4

5

LLnHa 3a3emneHnsa/3aHyneHuna

Ta6bnuua 6.43 MosAcHeHnA K PucyHok 6.69
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PacnonoxeHue knemm — Bbinpamutennb (F10, F11, F12 n F13)
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PucyHoK 6.77 PacnonoxeHue Knemm — BbinpamMmuTenb. MNaHenb ynnoTHEHWI pacnosioxeHa Ha 42 MM HuXKe YpoBHA 0.

Bupg cnesa

Bua cnepean

Bua cnpasa

AlwN]| =

LLInHa 3a3emneHwns/3aHyneHus

Ta6bnuua 6.44 MNosicHeHnA K PucyHok 6.77
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PykoBoacTBO No npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

PacnonoxeHue Knemm — wWKad AONONHUTENbHBIX YCTPOWCTB, TUNopasmep F9

2

w

7

I

2444

,
+ ¢

130BB756.11

< N oo o !nmomo omn 9o o
O — (NI C § PATRG FRG BB o
. R ORESSE SRR 4%%
PucyHok 6.78 PacnonoxeHne kKnemm — LiKadp AOMONHUTENbHbIX YCTPOWCTB.
1 Bug cnesa
2 Bug cnepenmn
3 Bug cnpasa

Ta6bnuua 6.45 MosacHeHuA K PucyHok 6.78
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MexaHnuyeckunin MOHTax PykoBoacTBo no npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

PacnonoxeHune kKnemm — wWKa¢p [ONONHUTENbHbIX YCTPONCTB, TUNopasmepbl F11/F13

i 3 =
P 1 2
0 2
5 2
m [
gﬁ ’]j = 5|
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t 04 ligEp=elcny
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316.4
179.2
135.2
80.4
36.4

73

88

2

38

72

180
2320
2315
2733

3241

3389
387.8
437.0
4386
480.4
497.0
531.2
557.0
5730
602.3
6258

PucyHok 6.79 PacronoxeHune Knemm — LKa¢ [OMOMHUTENbHBIX YCTPOICTB.

Bupg cnesa

Bup cnepepn

Bup cnpasa

AlwNn]| =

LLnHa 3a3emneHws/3aHyneHus

Tabnuua 6.46 NosicHeHna K PucyHok 6.79
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PykoBoacTBO No npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

6.2.7 BBopa ¢ ncnonb3oBaHWeM YynnoTHeHWA/
kabenenposoga — IP21 (NEMA 1) n

IP54 (NEMA12)

Kabenu nopgknioyaioTca yepes naHesb YIOTHEHUA B
HVXKHEN YacTu. YaanuTe nnaty U pasmeTbTe pacrnosioKeHue
YNNOTHEHUI uUnn Kabenenposofos. Ha cnepytowyx

PUCYyHKaX NoKa3aHbl TOYKU kabenbHoro BBOAa AnA

pasnunuHbIX NpeobpasoBaTeneil YacToThl (BUL CHU3Y).

YBE/IOMJIEHU.

MaHenb ynnoTHeHWin fOMKHA yCTaHaBNMBaTbCA Ha

npeo6pasoBaTenb YacToTbl AN obecneyeHns
onpepeneHHol CTENeHN 3aWunTbl.

27 274

1.0l . 108]
[5.4]
1

ﬁ: I =
2
0 i

138 O O
[54]
[0 0

O O
o ) ®

205
[8.1]

PucyHok 6.80 D1h, Bup cHusy 1) CtopoHa cetu 2) CTopoHa

ABurartena

1308C521.10

369

[14.5]
185

73]

5

PucyHok 6.81 D2h, Bug cHusy

1308C524.11

_

CropoHa ceTn

2 |CropoHa aBuratens

_

CropoHa cetn

N

CropoHa gsuratens

Tabnuua 6.47 MNosicHeHns K PucyHok 6.80

Tabnuua 6.48 MNosicHeHns K PucyHok 6.81

43

242

[9.5]
121

[4.8]

[1.7]

.

224
[8.8]

m
[4.4]

(.

PucyHok 6.82 D5h n D6h, Bup cHusy

130BC550.11

—_

CropoHa cetn

2 |CropoHa asurartens

Ta6bnuua 6.49 MosicHeHua K PucyHok 6.82
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MexaHnuyeckunin MOHTax PykoBoacTBo no npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT
~
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PucyHok 6.84 E1, Bup cHusy
PucyHok 6.83 D7h u D8h, Bug cHusy

_

CropoHa cetn

_

CropoHa cetn 2 [CropoHa pgsurarens

N

CropoHa gsuratens

Ta6bnuua 6.51 NosicHeHus K PucyHok 6.84
Ta6bnuua 6.50 MNosicHeHns K PucyHok 6.83
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362 (20.984) (1.398)
(1435 5958
(23457) 13288
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PucyHok 6.85 F1, Bug cHusy

‘ 1 | Beopg kabenenposoga

Tabnuua 6.52 MNoscHeHna K PucyHok 6.85
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MexaHun4yecKnin MOHTaXK

PykoBoacTBO No npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT
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PucyHok 6.86 F2, Bug cHusy
‘ 1 |BBo,q Kabenenposoga
Tabnuua 6.53 MNoscHeHnA K PucyHok 6.86
1265.3 . 5930 N
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PucyHok 6.87 F3, Bug cHusy

‘ 1 | Beoa kabenenposopa

Ta6nuua 6.54 MosacHeHnA K PucyHok 6.87
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MexaHun4ecKnin MOHTaXxK

PykoBoacTBO No npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT
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PucyHok 6.88 F4, Bug cHusy

‘1 |BBo,q Kabenenposoga

Tabnuua 6.55 MNMosacHeHNA K PucyHok

6.88

6.2.8 BBopa c ncnonb3oBaHMeM ynioTHeHuA/Kabenenposoda, 12-umnynbcHbin — IP21 (NEMA

1) n IP54 (NEMA12)

Ha cnepytowmx pucyHkax nokasaHbl TOUKN KabenbHOro BBoAa npeobpasosaTens 4acToTbl (BUA CHU3Y).
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PucyHok 6.89 Tunopasmep F8

‘1 |yCTaHOBVITe Kabenenposogpl B 3a

LWTPUXOBAHHbIX MeCTax

Tabnuua 6.56 MNosicHeHns K PucyHok 6.89
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MexaHun4yecKnin MOHTaXK

PykosogacTBo no npoektnposaHuio VLT® AutomationDriveFC 300 90-1200 kBT
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PucyHok 6.90 Tunopasmep F9
‘ 1 |yCTaHOBI/ITe KabenenpoBoAbl B 3alITPUXOBAHHBIX MecTax
Tabnuua 6.57 NosicHeHna K PucyHok 6.90
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PucyHok 6.91 Tunopasmep F10
‘1 |yCTaHOBVITe KabenenpoBoabl B 3aLUTPUXOBAHHbIX MeCTax

Tabnuua 6.58 MosicHeHna K PucyHok 6.91
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MexaHnuyecknin MoHTaXx< PykosogacTBo no npoektnposaHuio VLT® AutomationDriveFC 300 90-1200 kBT
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PucyHokK 6.92 Tunopasmep F11
‘ 1 |yCTaHOBI/ITe Ka6enenposonbl B 3alUITPMUXOBAHHbIX MeCTax
Tabnuua 6.59 MosacHeHna K PucyHok 6.92
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PucyHok 6.93 Tunopasmep F12
‘1 |yCTaHOBVITe KabenenpoBOAbl B 3aLUTPUXOBAHHBIX MeCTax

Ta6bnuua 6.60 MNosicHeHuns K PucyHok 6.93
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MexaHun4ecKnin MOHTaXxK

PykosogacTso no npoektnposaHuio VLT® AutomationDriveFC 300 90-1200 kBT
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PucyHok 6.94 Tunopasmep F13
‘ 1 |yCTaHOBVITe KaGenenpOBo,qbl B 3alUITPUXOBAHHbIX MeCTax

Tabnuua 6.61 NosicHeHna K PucyHok 6.94

6.2.9 OxnakgeHune 1 NOTOKM BO3AyXxa

OxnaxpgeHue

OxnaxgeHue MoXeT ObiTb peann3oBaHO OLHUM U3 CefyoWyxX cnocobos:

. BEHTUSIALMOHHbIE KaHalbl B BEPXHEN N HUXKHEN KPblLLKaxX YCTPONCTBA

L] oxnaxpneHne yepes TbINIbHbIN KaHan

o coyeTaHnA BEHTUNALUMOHHDbIX KaHalloB 1 TblJIbHOIO KaHalla

OxnakageHune ¢ NOMOLLbI0 BEHTUAALMOHHOIO KaHana

Pa3paboTaHbl crelmanbHble JONOMHUTESNbHbIE CPEACTBA /A ONTUMM3aLMM MOHTaXka npeobpasosaTenent yactoTsl IPO0
(waccm) B Kopnycax Rittal TS8 ¢ ncnonb3oBaHNeM COGCTBEHHOrO BEHTUNIATOPA Npeobpa3oBaTtena YacToTbl AN
NPUHYOUTENbHOrO OXJIaXAeHNA B TbIIbHOM KaHane. Bo3gyx 13 BepxHei 4acTu Kopryca MOXeT BbIBOAWUTbCA HapPYXKy C Takum
pacueTom, YTo6bl U3NKMLLEK TEMNSIA, BbIBOAVMBIN Yepe3 ThbifIbHbIV KaHasl, He paccemBascsa B MOMELLeHUW OUCMIETYEPCKON, UTO

No3BoNMIIO Gbl CHU3UTb MOTPEBHOCTY B KOHAMLMOHMPOBaHNY BO34yXa B MOMELLEHNN.

OxnaxkgeHue c3agn

LinpKynaumoHHbI BO3AyX OTBOAUTCA Yepe3 TblIbHYI0 YacTb Kopryca Rittal TS8. Takoe peleHue npeanonaraet 3abop
BO3AyXa BHE MPOU3BOACTBEHHOrO MOMELLEHNA Yepes ThiIbHbIM KaHan U BO3BPaT HAarpeToro Bo3ayxa HapyXy, UTO CHMKaeT

noTpebHOCTN B KOHAULMOHMPOBAHUN BO3AYyXa.

YBEJOMJIEHU

Ina BbiBOAA Tennaonortepb, He BbiBeAEHHbIX Yepe3 TbIIbHbIN KaHan npe06pasoBaTenﬂ 4acToTbl, 1 AONOJIHUTENbHbIX
notepb, reHepupyemMmbiX Apyrumn KOMNOHeHTaM|, yCTaHOB/IEHHbIMW BHYTPW Kopnyca, Ha Kopnyce ycTaHaBnBaeTcAa
ﬂBepHOl‘/'I BEHTUNATOP. Ona Bbl60pa COOTBETCTBYIOLLEro BEHTUWIATOpa cneayeT paccynuTaTb TpeﬁyEMblﬁ o6LWwuii NoToK
BO3ayXa. HeKOTOpre nponsBoanTenn Kopnycos npeanarakroT co6CcTBEeHHOEe nporpamMmmMHoe obecneyeHne Ana BbINOAHEHNA

TaKUX pacyeTos.
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MexaHnuyeckunin MOHTax PykoBoacTBo no npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

MNoTok Bo3ayxa
JonxeH 6bITb 0becneueH Heo6XoaUMBIV NMOTOK BO3Ayxa AnA paguatopa. Pacxop Bosgyxa cm. Tabnuya 6.62.

MoTok Bo3gyxa M*/u
Pasmep npusopaa (ky6. pyTOB/MUH)
Knacc 3awumtbl
Tun npusBopa Tunopasmep LBepHble/ BeHTnnatop
Kopnyca
BepxHune (BeHTUNATOPDI)
380-480 B (T5) 525-690 B (T7) BEHTUNATOPbI pagnatopa
IP21/NEMA 1 nnun
N110-N160 N75-N160 D1h, D5h, D6h IP54/NEMA 12 102 (60) 420 (250)
D3h IP20 (waccwn)
IP21/NEMA 1 nnn
N200-N315 N200-N400 D2h, D7h, D8h  |IP54/NEMA 12 204 (120) 840 (500)
D4h IP20 (waccwn)
IP21/NEMA 1 nnn
6-MMyJIbCHblE
- P450-P500 E1 IP54/NEMA 12 340 (200) 1105 (650)
E2 IPOO (waccwn) 255 (150)
IP21/NEMA 1 nnmn
E1 340 (200)
P355-P450 P560-P630 IP54/NEMA 12 1445 (850)
E2 IPO0 (waccn) 255 (150)
IP21/NEMA 1 700 (412)
P500-P1MO P710-P1M4 F1/F3, F2/F4 985 (580)
IP54/NEMA 12 525 (309)
F8/F9, F10/F11, IP21/NEMA 1 700 (412)
12-MMnynbCHble P315-P1MO P450-P1M4 985 (580)
F12/F13 IP54/NEMA 12 525 (309)

Ta6nuua 6.62 MoTok Bo3ayxa AnA paaguaTopa n GPOHTaNbHOro KaHana

* [lodaya 8030yxa om 00Ho20 8eHMunamopa. Kopnyca munopasmepa F codepxam HecKosbKo 8eHMUIAMOopOos.

BeHTunAaTopbl oxnaxpeHna Tunopasmepa D

Bce npeobpa3zoBaTeny 4acToTbl AAHHOIO TUMOPa3Mepa OCHALUEHbl BEHTUIATOPaMMN OXNaXaeHnsa Ania obecneyeHns noToka
BO3AyXa Bo3ne pagmatopa. bnoku B kopnycax IP21 (NEMA 1) n IP54 (NEMA 12) ocHalleHbl BEHTUIATOPaMM, BCTPOEHHbIMA B
ABepLy Kopryca, ana obecreyeHns JOMONHUTENbHOrO NOTOKa BO3ayxa Bo3ne 6noka. Koprnyca IP20 ocHalleHbl
BEHTUIATOPOM, BCTPOEHHBIM B BEPXHIOI YacTb 6/10Ka, AnA obecrneyeHns AOMONHUTENIbHOIO oxnaxaeHns. Vimeetca
HebOoNbLION BEHTUNATOP HanpsKeHemM 24 B nocT. ToKa, CMOHTVPOBaHHbIM Ha BXOAHOW nnaTe. BeHTUnATOp BKOUYaeTcA
Kaxxgblil pa3 npy nofaye nNuTaHWA Ha npeobpa3oBaTesib YacToThI.

BeHTUNATOp NMTaeTcA OT HANPSXKEHUA MOCTOAHHOIO OT CMJIOBOW NnaTbl NUTaHWA. BeHTUNATOp cmellnBaHWA NuTaeTcsa oT
HanpseHna 24 B nocT. Toka OT rnaBHOro BblK/OUaTena pexnma. BeHTnnAatop paguaTtopa 1 BEHTUAATOP Ha ABepue/BepxHen
YacTV MUTAOTCA OT HanpsxeHue 48 B NocT. ToKa OT OTAENbHOrO FMaBHOMO BbIKMOUYATENA PeXxrMa CUI0BON MiaThl NUTaHUA.
Kaxgbli BEeHTUNATOP MOCbINAeT CUrHan obpaTHOW CBA3M OT TaxOMeTpa Ha MnaTy yrnpaBneHua ans obecneyeHus
npaBUNbHOCT pPaboTbl. BknioueHre/BbIKNOUeHE U YNPaBieHNE CKOPOCTbIO BEHTUNIATOPOB UCMONb3YOTCA AA YMEeHbLUeHNA
obLero akycTnyeckoro wyma v na npoasieHns obLero cpoka sKcryataunm BEHTUIATOPOB.

OnAa akTMBaLMn BEHTUAATOPOB B Koprycax Tunopasmepa D Heo6xoamMmMo BbiNOMHEHMEe Cneayowmnx YyCnoBuii:
. BbixogHol TOK Bbiwe 60 % OT HOMUHaNbHOIO
. MNeperpes IGBT
. Huskaa Temnepatypa IGBT

. Meperpes nnatbl ynpasneHus

. AKTUBHO yaepaHne NoCTOAHHbIM TOKOM
° AKTNBHO TOPMOXeHNE NOCTOAHHbIM TOKOM
. AKTMBHO fMHamunyeckoe TOPMOXeHne

. Bo BpemMA npeaBapuTenbHOro HamarHn4YmnMBaHmMA asuraTena

. BbinonHeHne AALL
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MexaHnuyecknin MoHTaXx PykosogacTso no npoektnposaHuio VLT® AutomationDriveFC 300 90-1200 kBT
Kpome Toro, BEHTUNATOPbI BCErAa Ha KOPOTKOEe BpeMs (%) 2
BK/IOYAKOTCA MOC/e NoAayn BXOAHOro NMUTaHWA Ha 90 §
npeobpasoBaTesib YacToTbl. [locne BKNOUEHUS 80 / §
BEHTUIATOPOB OHW ByayT paboTaTb Ha NPOTAXKEHUN 70 -
MUHUMYM OOHY MUHYTY. 260 /
£ //
[na akTMBauUWMy BEHTUNATOPOB B KOprycax TMNopa3mepos g 40
E n F Heo6xoaMOo BbINMONHEHME CNeAyIoWmnX YCIOBUIA: &30
0 /
1. AAL 10
[
2. YpeprkaHne NoCTOAHHbIM TOKOM % 0 01 36 98 215 434 76 1471 2375 2789
Pressure Change (Pa)
3. MNpeasapuTenbHoe HamarHnumMBanme PucyHoK 6.96 CHMKeHMe HOMUHANbHbIX XapaKTepucTuk ana
4, TopmoKeHre NOCTOAHHbIM TOKOM KOpnycoB Tunopasmepa E B 3aBucMMOCTU OT n3MeHeHus
5 MpeBbilIEHE HOMUHANIBHOTO ToKa Ha 60 % paBneHus (Manbin BeHTunatop), P250T5 n P355T7-P400T7
MoTok Bo3ayxa B npeobpasoBaTene yacToTbl: 650 Ky6.
6. peBbllweHne TemnepaTypbl KOHKPETHOro dyToB/MUH (1105 M*/4)

paguatopa (3aBUCUT OT MOLLHOCTN)

7. MpeBblleHne TemnepaTypbl OKpYyXKatoLwen cpeabl
ONA KOHKPETHOW CMNOBOWN MAaTbl NMUTaHUA (%) 2
(3aBMCUT OT MOLHOCTN) %0 é
80 2
8. MpeBbiweHne TeMnepaTypbl OKpy»KatoLen cpefbl 70 ]
ONA KOHKPETHOW nnatbl ynpasneHus 2 60 /
BHelHMe BEeHTUNALMOHHbIE KaHabl § 50 /
Ecnu K anekTpryeckomy Likady Rittal pobaBneH BHewwHW @ 40 /
BO3[yXOBOJ, HEOOXOAUMO paccymTaTh nepenaj AaBleHUs B S 30
BEHTUNIALUMOHHOM KaHane. Bocnonb3yintech cxemamu and 20
CHVXKEHVA HOMUHANbHBIX 3HaueHWi npeobpasoBaTens 10
YacCTOTbl B COOTBETCTBMM C NaieHNeM AaBJIeHUA. 0 ]
0 02 06 22 58 114 181 308 695 1528 210.8
) E Pressure Change (Pa)
920 S
80 § PucyHok 6.97 CHMXeHe HOMUHANbHbIX XapaKTepucTuk Ans
70 / @ KopnycoB Tunopasmepa E B 3aBucuMocTu oT n3ameHeHus
o 60 / npaBneHus (6onbwoin BeHTUnaTop), P315T5-P400T5 n P500T7-
g . / P560T7 MoTok Bo3ayxa B npeobpa3oBaTtene yacrtoTbl: 850 Ky6.
8 / byToB/MUH (1445 M3/u)
v 40
5 30
20
o o :
L 90 / g
0 80 Q
0 05 49 13 273 459 66 893 1157 147 / 3
Pressure Increase (Pa) 70
PucyHok 6.95 CHMKeHNe HOMUHANbHbIX XapaKTepucTuK ans g 60
KOpnycoB Tunopa3smepa D B 3aBUCMMOCTM OT U3MeHeHUA § 50
naeneHus. MoTok Bo3gyxa B npeobpa3oBarene yacToTbl: 450 < 40
Ky6. GyTOB/MUH (765 M>/u) S 30
20
10 I

0
0 25 50 75 100 125 150 175 200 225

PurcyHoK 6.98 CHMXeHNne HOMUHaNbHbIX XapaKTepucTuk ana
Kopnycos Tunopasmepos F1, F2, F3, F4 B 3aBucumoctu ot
n3MeHeHuA paBneHuA. MoTok Bosayxa B npeobpasosaTene
yactotbl: 580 Ky6. dyTOB/MUH (985 M*/u)
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6.2.10 YcTaHOBKa Ha cTeHe/naHenun

HacTeHHbIi MOHTaX BHe KOopnyca peKOMeHAOBaH TONIbKO

ans TunopasmepoB D1h n D2h, B cBA3M € ux

3awmueHHocTblo (IP21 (NEMA 1) n IP54 (NEMA 12)). XoTa

6noku D3h 1 D4h MoryT MOHTMPOBATBCA Ha CTEHY,
peKOMeHIyeTCA BCe-Taku MOHTMPOBATb X Ha NaHenu
BHYTpUY Kopnyca. bnok E2 npegHa3HaveH gna MoHTaxa
TOJIbKO Ha MaHenu BHYTpW Kopnyca.

YT0o6bI YCTaHOBUTL GJIOK Ha CTEHe WM Ha MaHenu,
BbINOJSIHUTE Cnefyolime AeincTBus.

YTo6bl ycTaHOBUTL 6N10K TUNOpa3mepa D Ha nofcTaBke,

BbINONHUTE Cnefyolme AeNCTBUA, Kak NoKa3aHo Ha
PucyHok 6.100:

1. anIerrIVITe NOACTaBKY K TbJIbHOMY KaHany,

ncnonbsya 2 rankn M10.

2. 3akpyTuTe 2 BUHTa M5 yepes 3agHue BbICTYMbI

NOACTAaBKM B MOHTaXKHbIN KpOHLIJTeVIH ana
npuneoAda Ha noacTtaBKe.

3. 3akpyTtuTe 4 BMHTa M5 yepes nepefHuUii BbiCTyn
NoACTaBKM B MOHTa)Hble OTBEPCTUA nepeaHen
naHenu ynnoTHeHWUin.

1. Ob6a3aTeslbHO OCTaBbTe 3a30p MO MEHbLUEN Mepe -
225 MM Mexay BepxHeli KpblWKon 65oKa 1 @
wn
MOTOMNKOM, @ Takxke 225 MM Mexay 6510KoM 1 8
nosnom, yTobbl obecneynTb BO3MOXHOCTb -
[OCTaTOYHOrO OXNaXKAeHUA.
2. OcTaBbTe [OCTaTOYHO MecTa AnA KabenbHOro
BBOJla MO/ HWKHEWN CTeHKoWN 6rokKa.
3. Pa3meTbTe Ha CTeHe OTBepPCTVA B COOTBETCTBUN C
MOHTa)KHbIMU YepTexamMun 1 MPOCBePNINTE UX.
4. YcTaHoBUTE 6ONTbI BHM3Y M MOAHUMUKTE Ha HUX
npeobpa3oBaTesib YacToThI.
5. HaknoHnTte npeobpa3oBaTenb YacTOTbl K CTeHe U
yCTaHOBUTE BepxHue 6onTbl. Bar,
S
6. 3aTAHNTe BCe yeTblpe 60nTa, YTOOLI NPUKPENUTb BN
DgEEogn =0
6IIOK K CTeHe. EE§§EE§§§
© SR
0
6.2.11 YcTaHOBKa Ha noAacTaBKe ans 2
Kopnycos Tunopasmepa D
B komnnekT npeobpasosateneit yactotel D7h n D8h
BXOZAT NOACTaBKa U pacnopka. Mepen KpenneHnem 3
Kopryca Ha CTeHy yCTaHOBWTe NOACTaBKY 3@ MOHTaXXHOW
pry N yy A Y PucyHok 6.100 YcTaHOBKa Kpenexa nofAcTaBKu
CTEHKOW, Kak Noka3aHo Ha PucyHok 6.99.
°
N
wn
O
[+a]
o
@
PucyHok 6.99 Pacnopka ana HaCTEHHOro MOHTaXa
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6.2.12 YcTaHOBKa noAcCTaBKu ANns KOprnycoBs Tunopasmepa E

Kak MOXHO BraeTb Ha PucyHok 6.101, H/XHIOK nNnacTuHy y E1T MOXHO YyCTaHOBUTb Kak M3HYTPW, Tak 1N CHApY»Xu KOpnyca, 4To
UTO paclwmMpAeT BO3MOXHOCTM NpoLecca MoHTaxa. Mpu MOHTa)xe CHM3Y YNNOTHEHUA 1 Kabenn MOXHO YCTaHOBUTb A0 TOro,
Kak npeobpa3soBaTenb YacToTbl OyAeT YCTaHOBJIEH Ha MOACTABKY.

. — °
_ \ P
— —— g
=
[
7 9 o .
JJE/\ P P
> WP
0
\
>\ o
/Q/\ﬂ\ [ >—|
L .
0
—

PucyHoK 6.101 MoHTax HUXHel nnatbl, TMNopasmep E1.

YT10o6bI YCTaHOBUTL MOHTUPYEMbI Ha NMoAcTaBke 650K Tunopasmepa E, BoinonHuTe cnepyiowme aencTems.

1. Mcnonb3ys HeBbiNagatoLLyo CTOMOPHYIO LWaiiby 1 NAOCKyto Waiby, 3akpennTe Kaxablii 13 6onto M10 x 30 mm
yepes NNacTHy OCHOBaHWUA B Pe3bbOBOM OTBEPCTUM B OCHOBaHUW. Mcnonb3yite yeTbipe 60nTa AN KaXXporo
wKada.
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MexaHun4ecKnin MOHTaXxK

6.2.13 YcTaHOBKa Ha nofctaBke ansA
KopnycoB Tunopasmepa F

1
Mpeob6paszoBaTenn YacToTbl TUNOpasmepa F nocraBnsoTcs
C noAacTaBKoW. B noacTaBkax npeobpasosatenei

Tunopasmepa F ncnonbsyertca Bocemb 601TOB BMECTO @ o
yeTblpex, Kak NokasaHo Ha PucyHok 6.102.

130BX471.11

/A

eE= 6 E 6 E3L

130BX472.11

=
—

6E 6

PucyHoK 6.103 MecTononoxeHune KpenexHbix aetanemn

_

Bont M8x60 Mm
2 |Bbont M10x30 Mm

Tabnuua 6.63 MNosicHeHus K PucyHok 6.103

PucyHok 6.102 MoHTaX Ha NOACTaBKY C NOMOLIblO 601TOB

YTOo6bI YCTAaHOBUTL MOHTUPYEMbI Ha NoacTaBke 610K
pa3mepa F-pa3mep, Heo6xoAMMO BbINONHNUTL Criegyiolime
nencreus.

1. Mpu ncnonb3oBaHWK KOMMEKTa ANd OTBoAA

MoTOKa BO3AyXa OT pajuatopa K OTBEPCTMIO
BHELUHEN BEHTUNALMN Ha 3aHEN CTEHKe
npeobpasoBartensa YacToTbl, ybeamTecb B Hanuuum
3a30pa OT noTonika He meHee 100 mm.

2. Wcnonb3ys cTonopHyto Wwainby v nnockyio wanby,
3aKpenuTe Kaxapln n3 6ontos M8x60 mm vepes
Kopnyc B pe3b60BOM OTBEPCTUM B OCHOBaHUM.
Wcnonb3ynTte veTbipe 60nTa ANnA Kaxkgoro wkada.
Cm. PucyHok 6.103

3.

Mcnonb3ya HeBbiNapatoLLyto CTOMOPHYO LWaiby n
nnockyto Wwaiby, 3akpenuTe Kaxaplii n3 6ontos
M10x30 MM yepe3 nNnacTVHy OCHOBaHWA B
pe3b60BOM OTBEPCTUM B OCHOBaHWW.

Mcnonb3ynTe yeTbipe 60nTa ANA Kaxporo wkada.
Cm. PucyHok 6.103
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7 DNeKTPUYECKUIN MOHTaX

7.1 CoepuHeHwus

7.1.1 Ycnnusa 3aTta*kku

Mpwy 3aTArMBaHNN SNEKTPUYECKMX COEAMHEHMNI BaXXHO 3aTAMMBATb MX C YKa3aHHbIM YCUIIMEM 3aTSXKKM (MCnonb3yinTe
ANHAMOMETPUYECKMI Kitod). CIMLLKOM Manblii AN CIMIKOM GOMNbLUOM MOMEHT 3aTAMKN MPUBOAUT K HEHAAEXKHOMY
3NeKTPUYECKOMY COefMHEHNIO.

CM. ycunus 3aTaxkn B Tabnuya 7.1.

Tunopasmep Knemma MolyHocTb HoMunHanbHbI MOMeHT Mnana3oH momeHTa
[Hm (aonim-¢yHT)] [Hm (aronm-o¢yHT)]
D1h/D3h/D5h/D6h | CeTb M10 29,5 (261) 19-40 (168-354)
[Hsuratenb
PazpeneHne Harpysku
Pekynepaumsa
3asemneHue (3aHyneHue) M8 14,5 (128) 8,5-20,5 (75-181)
Topmo3
D2h/D4h/D7h/D8h |CeTb M10 29,5 (261) 19-40 (168-354)
Osuratenp
Pekynepauusa
Pazpnenexve Harpysku
3asemneHue (3aHyneHue)
Topmo3 M8 8,5-20,5 (75-181)
E CeTb M10 19,1 (169) 17,7-20,5 (156-182)
Oeuratenb
PaspeneHve Harpysku
3emna
Pekynepauusa M8 9,5 (85) 8,8-10,3 (78,2-90,8 agronm—
Topmo3 dyHTa.)
F CeTb M10 19,1 (169) 17,7-20,5 (156-182 proinm—
[euratenb dyHTa.)
Pasgenexve Harpysku
Pekynepaums: | MocT. Tok- M8 9,5 (85) 8,8-10,3 (78,2-90,8)
Moct. Tok+ |M10 19,1 (169) 17,7-20,5 (156-182)
F8-F13 Pekynepauusa M10 19,1 (169) 17,7-20,5 (156-182.)
3emna M8 9,5 (85) 8,8-10,3 (78,2-90,8)
Topmos

Ta6bnuua 7.1 MoOMeHTbl 3aTAXKN KNemm
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7.1.2 lNogknioyeHne sneKTponuTaHua

YBELIOMJIEHU

Bca cuctema Kabenei gomKkHa COOTBETCTBOBATb
rocyfapCcTBeHHbIM 1 MECTHbIM HOPMaM U1 NpaBwiam B
OTHOLUEHUM ceyeHnsa Kabenen n Temnepartypbl
oKpy»atowen cpegbl. MpumeHeHus UL Tpebyiot
MCNoNb30BaHNA MeAHbIX NPOBOAHNKOB, PaCcCUUTAHHbIX
Ha 75 °C. B npumeHeHusx, He cepTUdULMPOBaHHbIX
cornacHo UL, moryT ncnonb3oBatbcA MefHble
NPOBOJHMKM, paccunTaHHble Ha 75 °C ncnonb3syiite

90 °C.

MoaknioueHnsa CUNOBbIX Kabenel pacrnonoXeHbl Kak
noKasaHo Ha PucyHok 7.1. CeueHuns Kabenen [OMKHbI
COOTBETCTBOBaTb HOMMHANbHbIM TOKOBbIM Harpyskam u
MECTHbIM HopMmaTuBam. CM. en1aga 4.3 Obwue mexHuyeckue
mpebos8aHus pNa NPaBUIbHOIO ONpefeneHnsa PasmepoB
NnonepeyHoro ceYeHus N OnuHbl Kabensa aBuraTens.

Ecnn 6nok He MMeeT BCTPOEHHbIX NpefoxpaHuTenei, ana
3aWmTbl NpeobpasoBaTena YacToTbl CieayeT MCMoNb30BaTb
peKoMeHayeMmble MaBkue NpefoXpaHUTesNu.
PekomeHayemble NpefoXpaHUTENN NepeymncsieHbl B
WHCTpYKLUMAX Mo 3KcnnyaTauuy. 3awmra ¢ NOMOLLbIO
NNaBKKX NpefoxpaHnTenein AoMKHa COOTBETCTBOBATb
MeCTHbIM HOpMaM 1 Npaswiam.

MNMopknioueHve ceTu OCyLLeCTBNIAETCA Yepes ceTeBom
BblK/lloYaTeb, eC/in OH BXOAUT B KOMMNNEKT NOCTaBKWU.

o
O
o~
o
=
3 Phase =]
91 (L1) -
power
. 92 (L2)
input
93 (L3)

L 95 PE

PucyHok 7.1 MopknioueHne Kabensa sneKTponutaHus

YBENJOMJIEHU

Ka6enb gBuratens gomkeH 6biTb 3KpaHMPOBaHHbIM/
3awmieHHbIM. Ecnn ncnonb3syetca HesKpaHMpPOBaHHbIN/
He3alWWLLEeHHbIN Kabenb, HeKoTopble Tpe6oBaHuA IMC
OKa)KyTCsl HEBbINONIHEHHbIMU. [InA obecneyeHuns
BbINOJIHEHUsA Tpe6oBaHUIA MO OrpaHNYEHMIO
3N1eKTPOMarHUTHOro M3y4eHNs B COOTBETCTBUU C
HopmaTtuBamn IMC ucnonb3syiite AnA NOAKNIOUYEHNA
ABUraTens 3KpaHNPOBaHHbIN/3aWULLEHHbIN Kabenb. ns
nosyyeHnsa AONONIHUTENIbHbIX CBEAEHUN CM.

enasa 7.8 MoHmax ¢ yyuemom mpe6oearuii no SMC.

KpaHupoBaHue Kabenen

M36eraiite MOHTaXa C MOMOLLbIO CKPYUEHHbIX KOHLIOB
3KpaHa (CKpYTOK). 9To cHMKaeT 3G dEKTUBHOCTb
3KPaHMPOBAHUA Ha BbICOKUX YacToTax. Ecnim Heobxoanmo
pa3opBaTb 3KpaH AJfiA MOHTaXa pasbeguHuTens unm
KOHTAKTOpa [BWraTens, BOCCTaHOBUTE 3aTeM
HenpepbIBHOCTb 3KpaHa, obecneymsas MUHUMANbHO
BO3MOXHOE COMPOTMBIIEHNE BbICOKUX YacTOT.

anICOE}J.I/IHVITe SKpaH Kabens asuratena K pa3Bﬂ3bIBaIO|J.lEI7I
naHenn npe06pasoBaTenﬂ 4acToTbl N MeTalInyecKkomy
Kopnycy asuratensa.

I'Ipm NOAKNMKYEHUN SKPaHa obecneybTe MaKCMManbHO
BO3MOHYIO0 njioWaAb KOHTaKTa (c nomowbto KabenbHoro
3aXKmMma); I/ICI'IOJ1b3yVITe MOHTaKHble yCTpOVICTBa
npeo6pa3OBaTenﬂ 4acToTbl.

OnuHa n ceuyeHne Kabenei

MpeobpasoBaTesib YacToTbl NpoTecTupoBaH Ha IMC npu
3aflaHHOW AnvHe Kabens. [Ina CHYXeHWs YPOBHSA WyMa n
TOKOB YTEUKU Kabesnb [BUraTesnisi JOMKeH ObiTb Kak MOXHO
60ree KOPOTKUM.

Yactota KommyTaLumm

Mpw ncnonb3oBaHWK NpeobpasoBaTteneit YacToTbl
COBMECTHO C CUHycouAanbHbiMu GunbTpamm,
npefHasHaYeHHbIMN ANIA CHUXKEHUA aKyCTMYeCKoro Lyma
ABuraTens, yactota KOMMyTaLMW JOSIXKHa YyCTaHaBANBaTbCA
B COOTBETCTBUM C YKaszaHuamn B 14-01 Yacmoma
KoMmymauuu.

Ne 9 | 97 | 98 929
Knemmbl

U vV [ W PE" [Hanpsikenve gsuratens,
0-100 % HanpsaxeHuna
cetu.

3 npoBoAa OT ABuratens

Ut | v1 | w1 CoeanHeHne No cxeme
PE" |TpeyronbHuiKa
W2 [ U2 | v2 6 NpoBOAOB OT ABUraTensa

Ut | v1 | w1 PEV [CoeguHeHune no cxeme
3Be3gbl: U2, V2, W2
U2, V2 n W2 coepunHsaioTcA

OTAEeNbHO.

Ta6bnuua 7.2 MopgknioueHne Kabens snekTpogsurarens

"ModknoueHue 3auumHo20 3a3emieHus
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YBELIOMJIEHU

Mpu ncnonb3oBaHun ABuratenein 6e3 6ymaxxHo
nsonauumn $basHol 06MOTKM Unu Apyromn ycuneHHom
M30MALMKN, NPUrOAHON ANA PaboTbl C ICTOUYHUKOM
HanpsXXeHus, Ha BbIxofle NpeobpasoBaTens YacToThl
cnepyeT YCTaHOBUTb CMHYcoupanbHblii GunbTp.

Motor Motor ¥
iU \ w. U \ w =
H 2 2 2 2 2 <
P O—Co—0 Q Q Q N
| =
U, v, w, U, Vv, W,
Q Q Q
FC FC
96 97 98 96 97 98

Y A

PucyHok 7.2 MopknioueHne Kabens snekTpoasuratens

BHyTpeHHMe KOMMOHEHTbI Kopnyca Tunopasmepa D

1308C252.11

-

(IP21/54
NEMA 1/12) @

13 (IP 20/Chassis)
PucyHoK 7.3 BHYyTpeHHMe KOMMOHEHTbI Koprnyca
Tunopasmepa D
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130BC301.11

@) B B O

PucyHok 7.4 KpynHbiit nnaH: LCP u ¢yHKunm ynpasneHus

1 LCP (naHenb mecTHoro ynpasneHus) 9 [Pene 2 (04, 05, 06)

2 Pa3bem wWuHbI nocnepgoBaTtenbHom cBasn RS-485 10 [TpaHcnopTHOe KonbLo

3 Lindposoin Bxon/Bbixoa n nutaHve 24 B 11 [ MoHTaxHoe oTBepcTue

4 Pasbem aHanorosoro Bxopa/BbixoAa 12 | KabenbHbii 3aXuUM (3alUTHOE 3a3emieHue)

5 USB-pasbem 13 |3a3emneHve (3aHyneHue)

6 KnemMmHbI nepekntoyatenb WWHbLI NocnegoBaTtesibHoW cBA3un | 14 | BoixogHble Knemmbl gsuratena 96 (U), 97 (V), 98 (W)
7 AHanorosble Bbiknoyatenn (A53), (A54) 15 | BxopgHble knemmbl cet 91 (L1), 92 (L2), 93 (L3)

8 Pene 1 (01, 02, 03)

Tabnuua 7.3 MosAcHeHuA K PucyHok 7.3 n PucyHok 7.4
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PacnonoxeHune knemm — D1h/D2h
Mpw NnaHvpoBaHMKU NofABoAa Kabenel nmeiTe B BUAY, UTO KIEMMbI PACcMONIOXKeHbl TaK, Kak NMoKa3aHO Ha MPUBELEHHbIX HUXe
yepTexax.

130BC522.10
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PucyHok 7.5 PacnonoxkeHue knemm 3asemnenus, IP21 (NEMA, Tun 1) n IP54 (NEMA, Tun 12), D1h/D2h

PacnonoxeHune knemm — D3h/D4h
ﬂpm nnaHNMpoBaHM NoaBoOAa Ka6ene|7| nvenTe B BI/Ip,y, UYTO KNeMMbl PacnosioXKeHbl Tak, KakK NMoKa3aHO Ha NpuBefeHHbIX HUNXKe
yepTexax.
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130BC523.10
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PucyHok 7.6 PacnonoxeHue knemm 3asemnenus IP20 (Waccu), Tunopasmepnl D3h/D4h

‘ 1 |KneMMb| 3a3emneHnsa

Tabnuua 7.4 MoAcHeHuA K PucyHok 7.5 n PucyHok 7.6

MG345250 — Bep. 29-11-2013 191



Danfits

DNEeKTPNUYECKUN MOHTaXK PykoBoACTBO NO NpOeKTMPOBaHNIO VLT® AutomationDriveFC 300 90-1200 kBT

PacnonoxeHune knemm — D5h

Mpw NnaHMpoBaHWUM NogBoaa Kabenen nMelTe B BUAY, UTO KINEMMbl PACTONIOKEHbI TaK, Kak MOKa3aHO Ha NPUBEAEHHbIX HMXKe
yepTexKax.
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PucyHok 7.7 PacnonoxeHue knemm, D5h ¢ pasbegnHuTenem, ONONHUTENbHOE YCTPOCTBO

1 CeTeBble KNemMMmbl 3 Knemmbl nogknioyeHna anekTpoasuratens

2 Knemmbl nogknioyeHnAa TOPMO3HOro pesncropa 4 Knemmbl 3a3eMﬂeHl/Iﬂ/3aHyﬂeHVIﬂ

Ta6bnuua 7.5 MoscHeHuAa K PucyHok 7.7
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PucyHok 7.8 Pacnonoxenue knemm, D5h ¢ Topmosom
1 | CeTeBble KNemmbl 3 [Knemmbl nogkntoueHus snekTpopBuraTens
2 |Knemmbl nogknoyeHNa TOPMO3HOMO pe3unctopa 4 | Knemmbl 3a3emneHuns/3aHyneHns

Tabnuua 7.6 MoAcHeHuA K PucyHok 7.8
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DNEeKTPNUYECKUN MOHTaXK PykoBoACTBO NO NpOeKTMPOBaHNIO VLT® AutomationDriveFC 300 90-1200 kBT

PacnonoxeHune knemm — D6h
Mpy nnaHWpoBaHUK noasofa Kabenein nmenTe B BUZY, UYTO KNEMMbl PACMOIOXKEHbI TaK, Kak MOKa3aHO Ha MPUBEAEHHbIX HUXe

yeprerkax.
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PucyHok 7.9 PacnonoxeHue knemm, D6h ¢ KoHTakTOpOoM
1 [CeTeBble Knemmbl 4 |Knemmbl NOAKNOYEHMA 3neKTpoaBuraTensa
2 |KnemmHasa Konopgka anAa KoHTaktopa TB6 5 Knemmbl 3a3emneHunsn/3aHyneHma
3 | Knemmbl noaknouyeHna TOPMO3HOro pe3ncropa

Ta6bnuua 7.7 MoscHeHuA K PucyHok 7.9
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DNEeKTPNUYECKUN MOHTaXK PykoBoACTBO NO NpOeKTMPOBaHNIO VLT® AutomationDriveFC 300 90-1200 kBT
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PucyHok 7.10 PacnonoxeHue knemm, D6h ¢ KOHTaKTOpPOM 1 pasbeanHUTENEM , AONONHUTENbHbIE YCTPOICTBA

1 Knemmbl noaknoyeHna TOPMO3HOro pesmncropa 4 Knemmbl 3a3emneHuns/3aHyneHms

2 |KnemmHaa Konopka Ana KoHTaktopa TB6 5 CeTeBble K/ieMMbl

3 Knemmbl nogknioyeHuns aneKkTpoaBuratena

Tabnuua 7.8 MoAcHeHua K PucyHok 7.10
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DNEeKTPNUYECKUN MOHTaXK PykoBoACTBO NO NpOeKTMPOBaHNIO VLT® AutomationDriveFC 300 90-1200 kBT
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PucyHok 7.11 PacnonoxeHnue knemm, D6h c aBTomaTyeckum BbiKnouaTenem
1 |CeTeBble Knemmbl 3 Knemmbl NoaKnioyeHna sneKkTpoasuraTens
2 | Knemmbl NOAKIOYEHUA TOPMO3HOrO pesuncropa 4 Knemmbl 3a3emneHns/3aHyneHns

Tabnuua 7.9 MosAcHeHuA K PucyHok 7.11
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DNEeKTPNUYECKUN MOHTaXK PykoBoACTBO NO NpOeKTMPOBaHNIO VLT® AutomationDriveFC 300 90-1200 kBT

PacnonoxeHune knemm — D7h
Mpy nnaHWpoBaHUK noasofa Kabenein nmenTe B BUZY, UYTO KNEMMbl PACMOIOXKEHbI TaK, Kak MOKa3aHO Ha MPUBEAEHHbIX HUXe
yepTexax.
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PucyHok 7.12 PacnonoxeHus knemm, D7h ¢ gononHuTenbHbIM YCTPOMCTBOM pa3beAunHUTeNs

1 |CeTeBble Knemmbl 3 Knemmbl 3a3emneHus/3aHyneHus

2 | Knemmbl MopaKntoueHUa snekTponBuraTens 4 | Knemmbl NOAKMOYEHUA TOPMO3HOTO pe3nctopa

Ta6bnuua 7.10 NosicHeHns K PucyHok 7.12
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DNEeKTPNUYECKUN MOHTaXK PykoBoACTBO NO NpOeKTMPOBaHNIO VLT® AutomationDriveFC 300 90-1200 kBT
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PucyHok 7.13 PacnonoxeHue knemm, D7h ¢ Topmosom

1 CeTeBble Kiemmbl 3 Knemmbl nogknouyeHns aneKkTpoasuratena

2 Knemmbl nogkniouyeHns TOPMO3HOro pe3ncrtopa 4 Knemmbl Sa3eMﬂeHI/Iﬂ/3aHyﬂ€HI/IF|

Tabnuua 7.11 MNosacHeHna K PucyHok 7.13
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DNEeKTPNUYECKUN MOHTaXK PyKoBOACTBO NO NPOEKTUPOBAHMIO VLT® AutomationDriveFC 300 90-1200 kBT

PacnonoxeHune knemm — D8h
Mpy nnaHWpoBaHUK noasofa Kabenein nmenTe B BUZY, UYTO KNEMMbl PACMOIOXKEHbI TaK, Kak MOKa3aHO Ha MPUBEAEHHbIX HUXe

uepTexKax.
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PucyHok 7.14 PacnonoxeHue knemm, D8h ¢ KoHTakTOpOM

IN

1 |KnemmHasa Konofka ansa KoHTaktopa TB6 Knemmbl noaknioyeHna TOPMO3HOro pesncropa

2 | Knemmbl MogKtoueHUs sneKkTponBuraTens 5 CeTeBble KNeMMbl

3 | Knemmbl 3a3emneHuna/3aHyneHms

Ta6nuua 7.12 MosAcHeHna K PucyHok 7.14
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DNEeKTPNUYECKUN MOHTaX PyKoBOACTBO NO NPOEKTUPOBAHMIO VLT® AutomationDriveFC 300 90-1200 kBTt
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PucyHok 7.15 PacnonoxeHue knemm, D8h ¢ gonosHMTEeNbHBIMM YCTPOWCTBaMM KOHTAKTOpa U pasbeauHuTeNns

1 KnemmHas Konopgka ana KoHTakTopa TB6 4 Knemmbl nogknioyeHna anekTpoasuratens

2 |CeteBble knemmbl 5 Knemmbl 3a3emneHus/3aHyneHns

3 |Knemmbl mogkmloueHrs TOPMO3HOrO pesncTopa

Ta6bnuua 7.13 MNosicHeHns K PucyHok 7.15
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DNEeKTPNUYECKUN MOHTaX PyKoBOACTBO NO NPOEKTUPOBAHMIO VLT® AutomationDriveFC 300 90-1200 kBTt
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PucyHok 7.16 PacnonoxeHue knemm, D8h ¢ aBTomaTnueckum BbiKnioyaTenem
1 [CeteBble knemmbl 3 Knemmbl nogknioyeHns aneKkTpoasuratens
2 | Knemmbl nogknioyeHns TOPMO3HOrO pe3nctopa 4 Knemmbl 3a3emneHus/3anyneHua

Ta6bnuua 7.14 MosacHeHua K PucyHok 7.16
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DNEeKTPNUYECKUN MOHTaXK PykosogacTso no npoektnposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

PacnonoxeHue knemm — E1
Mpy nnaHvpoBaHUK noagsofa Kabenei nmenTe B BUZY, UTO KIEMMbl PACMONIOXKEHbI TaK, Kak MOKa3aHO Ha MPUBEAEHHbIX HUXe

yepTexKax.
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PucyHok 7.17 PacnonoxeHune knemm nutaHua gna kopnycos P21 (NEMA Type 1) n IP54 (NEMA Type 12)

’B |B|/|,q yCTpoWcTBa cnepean

Tabnuua 7.15 NosicHeHna K PucyHok 7.17
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DNEeKTPNUYECKUN MOHTaXK PyKoBOACTBO NO NPOEKTUPOBAHMIO VLT® AutomationDriveFC 300 90-1200 kBT
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PucyHok 7.18 PacnonoxeHune knemm nutaHua gna kopnycos IP21 (NEMA tun 1) n IP54 (NEMA tun 12) (pparmeHT B)
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DNEeKTPNUYECKUN MOHTaXK PykoBoACTBO NO NPOEKTUPOBAHUIO VLT® AutomationDriveFC 300 90-1200 kBT
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PucyHok 7.19 PacnonoxeHue pacuenutena nutaiua ana kopnycos IP21 (NEMA tun 1) n IP54 (NEMA Tun 12)

Tunopasmep Tun 6noka Fa6apuTbl ANA OTKNIOYEHUA K/IEeMMbl
IP54/IP21 UL n NEMA1/NEMA12
250/315 KBT (400 B) 1 He

E1 381 (15,00 [ 253 (9,9) | 253 (9,9) | 431 (17,0 562 (22,1)
355/450-500/630 kBT (690 B) onpegeneH

315/355-400/450 kBT (400 B) 371 (14,6) | 371 (14,6) | 341 (13,4) | 431 (17,0) 431 (17,0) | 455 (17,9)

Tabnuua 7.16 MNosicHeHna K PucyHok 7.19
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DNEeKTPNUYECKUN MOHTaXK PyKoBOACTBO NO NPOEKTUPOBAHMIO VLT® AutomationDriveFC 300 90-1200 kBT

PacnonoxeHue knemm — Tunopasmep E2

176FA280.10

E“ \-U—‘H U\ ‘—‘\ ELM; -

HH I ]

S/L2 92
O O

q
186[7.3]—/— — D) A
\
_000 9 urm |96 v/m2|o7 W/T3 98 |
Ooflo|0] O]l O]O O
© | ©
o o
17[0.7] — Q o) | | - 1 = 4
— 0[0.0] | |
g ¥ o n = N 9 = 9 g 9 = )
o Q et - [ a) =) o % b N 9 =)
[a) ) = = = 0 o oo = N < o
0 © n m © ) o = S o 0
[e] — — o N 9] - -
wn wn < o <t m o~

PucyHok 7.20 PacnonoxeHne Knemm sneKTponutaHua kopmnycos IPO0
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PucyHoK 7.21 PacnonoxeHue Knemm snekTponutaHua kopnycos IP00
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DNEeKTPNUYECKUN MOHTaXK PykoBoACTBO NO NpOeKTMPOBaHNIO VLT® AutomationDriveFC 300 90-1200 kBT

o
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PucyHok 7.22 MopknioueHne anekTponutaHma ana kopnycos IP0O0, pacnonokeHne pasbeanHUTENa

YBEJOMJIEHU

CunoBble Kabenu TAXenble 1 n3rmbatorca ¢ Tpyaom. Haiaute ontumanbHoe nosioXeHue npeobpasoBaTena YacToTbl,
obecneumBaiouiee yAo6HbIN MOHTaX Kabenen. Kaxxaasa knemma nosponsieT Ucnonb3oBaTtb Ao 4 Kabeneil ¢ KabenbHbIMY
HaKOHEUYHMKaMUN U1 NPUMEHATb CTaHJAPTHbIV 06XKMMHOI HaKOHEYHUK. 3a3eM/ieHMe NOAKNIYAeTCA K COOTBETCTBYIOLIEN
coeAuMHUTENIbHONM TOUKe npeobpasoBaTens 4acToTbl.
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PucyHok 7.23 Knemma (getanbHbivi BuA)
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DNEeKTPNUYECKUN MOHTaX PykoBoacTBO NO NpOeKTMPOBaHNIO VLT® AutomationDriveFC 300 90-1200 kBTt

YBELIOMJIEHU

UCTOYHMK NUTaHMA MOXKeT ObiTb NOAK/IOUEH K Toukam A nnu B.

Tunopasmep Tun 6noka FabapuTbl ANA OTKNIOYEHNA KNEMMbI
A B @ D E F
250/315 kBT (400 B) u He
E2 381 (15,0) | 245 (9,6) | 334 (13,1) | 423 (16,7) 256 (10,1)
355/450-500/630 kBT (690 B) onpepeneH
315/355-400/450 kBt (400 B) 383 (15,1) | 244 (9,6) | 334 (13,1) | 424 (16,7) 109 (4,3) 149 (5,8)

Tabnuua 7.17 MNopaknioueHne 3nekTponuTaHua, E2

YBE/IOMJIEHU.

Kopnyca F 6biBatoT uetbipex pasmepos, F1, F2, F3 u F4. F1 n F2 coctoAaT n3 wkada agna nHBepTopa cnpasa u wkada ana
BbinpAmutens cnesa. F3 un F4, aBnaiotca, cooTBeTcTBeHHO, Kopnycamu F1 un F2, y KoTopbix nmeetca wkad ana
OOMNONHNTENbHbIX YCTPOWCTB C/ieBa OT WKada ANA BbiNpAMUTENS.

PacnonoxkeHne knemm — tunopasmepbl F1 n F3 7
Mpy nnaHnpoBaHuM nNoasofa Kabenein nmenTe B BUAY, YTO KNEMMbl PAcMoNIOXKeHbI TaK, Kak MOKa3aHO Ha MPUBEAEHHbIX HUXe
yepTexax.
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PucyHok 7.24 PacnonoxeHune knemm — wwkad nHeeptopa, F1 n F3. MaHenb ynnoTHeHWi pacnonoXeHa Ha 42 MM HKe YpoBHA 0.

1 |MNepepHasa ctopoHa 4 | lUvHa 3a3emneHuns
2 |JleBas cTOpOHa 5 Knemmbl nogknioyeHna snekTpoasuratensa
3 |lMpaBaA cTopoHa 6 Knemmbl nogknioyeHna TOPMO3HOro pesmncropa

Tabnuua 7.18 MNosicHeHnA K PucyHok 7.24
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DNEeKTPNUYECKUN MOHTaXK PyKoBOACTBO NO NPOEKTUPOBAHMIO VLT® AutomationDriveFC 300 90-1200 kBT
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PucyHok 7.25 Pekynepauna Pacnonoxenune knemm — F1 n F3

PacnonoxeHne knemm — Tunopasmepbl F2 n F4
Mpy nnaHWpoBaHUK Noagofa Kabenen nMenTe B BUZY, YTO KIEMMbl PACMONIOXKEHbI TaK, Kak MOKa3aHO Ha MPUBEAEHHbIX HUXe

yepTexax.
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PucyHok 7.26 PacnonoxeHnne knemm — wwKkadp nHeeptopa, F2 n F4. MaHenb ynioTHeHWI pacnonoxeHa Ha 42 MM HbKe ypoBHA 0.

1 |MepenHAa ctopoHa 3 [MNpaBasa ctopoHa

2 |NleBas cTtopoHa 4 | lvHa 3a3emneHuna

Tabnuua 7.19 MosacHeHuna K PucyHok 7.26
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DNEeKTPNUYECKUN MOHTaXK PykoBoACTBO NO NpOeKTMPOBaHNIO VLT® AutomationDriveFC 300 90-1200 kBT

130BB378.10

PucyHok 7.27 PacnonoxeHue Knemm pekynepauun — F2 n F4

PacnonoxeHue knemm — Bbinpamutens (F1, F2, F3 u F4)
Mpy nnaHWpoBaHUK noagsofa Kabenein nmenTe B BUZY, YTO KNEMMbl PACMOIOXKEHbI TaK, Kak MOKa3aHO Ha MPUBEAEHHbIX HUXe

yepTeax.
\ 1 ~
i %
IS s
«Q
<T
[}
o
m
435.5[17.15]
343.1[13.51]
e 193.9(7.64] T4
-1 4 L o o [
3 E —1-7041[2.77] ol o o
—0.0[0.00] N 5
I I I
o o
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< ® F%5 28 g TogNGY ¥R T LOAD SHARE LOCATION
N 0 m =S o o YUNL- FEN~ A DIM F1/F2 F3/F4
© Q= =g S ¥ ReY ol TF0 o A 380.5 [14.98] 29.4[1.16]
SR B TAEB R e O B | 4325017.03] | 81.4[3.20]
- - — == N3 O M 0
N o < T
PucyHok 7.28 PacnonoxeHune knemm — BbinpAaMuTenb. MaHenb ynioTHeHWI pacnosioXkeHa Ha 42 MM HuKe ypoBHA 0.
1 [/leBas ctopoHa 4 Knemma paspeneHua Harpysku (-)
2 |MepepHaa ctopoHa 5 LLinHa 3a3emneHuns
3 |MNpaBas ctopoHa 6 Knemma pasgeneHua Harpysku (+)

Tabnuua 7.20 MNoscHeHnA K PucyHok 7.28
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DNEeKTPNUYECKUN MOHTaXK

PacnonoxeHue knemm — wKadp AgononHUTENbHbIX ycTporcTB (F3 n F4)
Mpy nnaHvpoBaHUK noagsofa Kabenei nmenTe B BUZY, UTO KIEMMbl PACMONIOXKEHbI TaK, Kak MOKa3aHO Ha MPUBEAEHHbIX HUXe

yepTexKax.

130BA851.12

1031.4[40.61]

939.0[36.97]

0.001.75]

134.6(5.30] ° o

L = 0.0[0.00] L—ffffffj
. 244.411.75] —

A e ©
) © —‘
244.4[9.62] ——

]
]
]
]

18.65]
11.60.
13.54

0.0[0.00]
14.33
.9[17.28

o< 9
B wn o
~

294.6
344.0
3639
4389

PucyHok 7.29 PacnonoxeHue Knemm — LuKad AOMOMHUTENbHbIX YCTPOICTB. MaHenb ynnoTHeHWii pacrnonoeHa Ha 42 MM HuXe

ypoBHsa 0.

1 [JleBaa ctopoHa 3 MpaBasa cTopoHa

4 LLinHa 3a3emneHns

2 |MNepegHAs ctopoHa

Ta6bnuua 7.21 NosicHeHns K PucyHok 7.29
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PacnonoxeHue kKnemm — wKad AONONHUTENbHBIX YCTPONCTB C aBTOMaTU4YeCKMM BbiKlloyaTesnieM/ BblKiovaTenem B
nutom Kopnyce (F3 n F4)

Mpy nnaHvpoBaHUK noagsofa Kabenei nmenTe B BUZY, UTO KNEMMbl PACMOIOXKEHbI TaK, Kak MOKa3aHO Ha MPUBEAEHHbIX HUXe
yepTexax.

130BA852.11

3

532.9[20.98] 1

436.9[17.20] } [

e[ |

LT[ |
Tl |

| '8

iu 134.6[5.30] ° o E

0.0[0.00] 0.0[0.00] —
] T I [ 44.4[1.75] — ‘

1]

1]

244.419.62] —

0]
w
«

0.0 [0.00]
[0
N)
~

294.6 [11.60]

344.0[13.54]

334.8[13.18]

409.8[16.14]
0.0

PVICyHOK 7.30 PacnonoxeHne Knemm — LIJKa¢ AONOJIHUTEJIbHbIX yCTpOﬁCTB C aBTOMaTMYeCKNM BbiKNoyaTenem/ BbikjiloyaTenem B

nutom Kopnyce. MaHenb ynNnoTHeHUI pacnonioxeHa Ha 42 MM HuKe YpoBHA 0.

1 |JleBaa ctopoHa 3 MNpaBasa cTopoHa

2 |MNepepHAas cTopoHa 4 LLnHa 3a3emneHnsa

Tabnuua 7.22 MNoscHeHna K PucyHok 7.30

MowHoCTb 2 3 4 5
450 kBT (480 B), 630-710 KBT (690 B) 34,9 86,9 122,2 174,2
500-800 kBT (480 B), 800-1000 kBT (690 B) 46,3 98,3 119,0 171,0

Tabnuua 7.23 Pa3mepbl Knemm
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7.1.3 MNogknioyeHne sneKTponuTaHus, 12-MmnynbCHble Npeobpa3oBaTeny YacToTbl

YBELIOMJIEHU

Bca cucrema kabenein fomKkHa COOTBETCTBOBATb rOCYAapCTBEHHbIM 1 MECTHbIM HOPMaM 1 NpaBuiam B OTHOLLEHUU
ceyeHuns Kabenen n TemnepaTtypbl oKpy:kaioueii cpegbl. MpumeHeHus UL TpebyloT ncnonb3oBaHUA MeLHbIX
NPOBOJHMKOB, paccuMTaHHbIX Ha 75 °C. B npumeHeHusx, He cepTndrympoBaHHbiX cornacHo UL, moryT ncnonb3oBaTbcs
MeAHble NPOBOAHMKM, paccunTaHHble Ha 75 n 90 °C.

Pasbembl ana cnnoBbix Kabenei pacnonoxeHbl Kak NokasaHo Ha PucyHok 7.31. CeueHna kabenei JOMKHbI COOTBETCTBOBaTb
HOMMWHaNbHbIM TOKOBbIM Harpy3kam W MeCcTHbIM HOpMaThBam. [inA NpaBuIbHOro onpeaeneHna pPasmepoB NonepeyHoro
ceyeHVa 1 AnUHbI Kabena aBuratensa cm. nasa 7.8 MoHmax ¢ yuemom mpebosaruli no SMC.

Ecnn 6nok He nmeet BCTPOEHHDbIX npe,qoxpaHVlTeneVl, AnAa 3anTbl npeo6pasoBaTenﬂ 4acToTbl CnefyeT ncnonb3oBaTb
pekoMeHgyemble nnaBkue npeaoxpaHnTenu. PeKOMEHJJ,yeMbIe npefoxpaHnTenn ykasaHbl B e/1aed 7.2.1 ﬂpeaoxpaHumenu.
Bcerpa I'IpOBepﬂlhTe COOTBETCTBME MNaBKUX npeqoxpaHMTeneVl MeCTHbIM HOPpMaM 1 npasBuniam.

MopkntoueHne cetn ocyLllecTBnAeTCa yepes CeTeBOW BbIK/OYATENb, €C/I OH BXOAUT B KOMMEKT MOCTaBKM.

o
6 Phase 91-1 (L1-1) =
(o)}
O
power 92-1 (L2-1) §
o
m
input 93-1 (L3-1)
91-2 (L1-2)
92-2 (L2-2)
93-2 (L3-2)
J; 95 PE

PucyHok 7.31 MopknioyeHne cetn

YBE/IOMJIEHU.

OnA nonyyeHns AONONHUTENbHbIX CBeAEHUI CM. 21dea 7.8 MoHmax ¢ yyemom mpebosanuii no SMC.
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911 F——
Rectifier 1
—{91-2 |——
Rectifier 2
lo

93-2

130BB758.11

Inverter1
Inverter2
F10/F11
Inverter3
F12/F13

*F10/F11/F12/F13 Only

Rectifier 1

F10/F11

Inverter1
F8/F9
Inverter2
Inverter3

92-2 Rectifier 2

| 95

*F10/F11/F12/F13 Only

Rectifier 1

F10/F11

Inverter1
F8/F9
Inverter2
Inverter3
F12/F13

L _ _

77~ |
Toos | .
92-2 Rectifier 2
30 |

|
C % L]

PucyHok 7.32 BapuaHTbl ceTeBbIX MOAKMIOUEHUI ANA 12-MMNyNbCHbIX Npeobpa3oBaTeneli YacToTbl

A |6-umnynbcHoe nogkntoueHue' 23

B |M3meHeHHOe 6-umnynbcHoe nogkniouenne?: 3 4

12-umnynbcHoe noakoyeHne? 9

Ta6nuua 7.24 MosacHeHna K PucyHok 7.32

MpumeyaHus.

" MNMokasaHo napannenbHoe coeauHeHne. MoXHO MCMONb30BaTb OAVHOUHBIN TpexdasHbIll Kabenb ¢ JOCTaTOUHOM NPOMYCKHOM
CNocoBHOCTbIO. YCTAaHOBUTE 3aKOpayrBaloLme WNHbI.

2 6-MNYNbCHOE NOAKIIOUEHME CBOAUT Ha HET MPEeUMYLIECTBO MOHWXKEHHbBIX FaPMOHMUK 12-MMMYyNIbCHOrO BbIMPAMUTENS.

3) NopxoauT Ana nogknoyeHus cetein IT n TN.

4 B cnyuae BbIxofa U3 CTPOS MOAYNbHOIO 6-MMMYNIbCHOrO BbIMPAMMUTENSA MOXHO NPUBECTU Npeobpa3oBaTenb YacToTbl B
OeNcTBre NPU MeHbLUen Harpyske C MOMOLLbI OQHOrO 6-UMMYNbCHOMO BbiNpAMUTENA. [InA nonyyeHna [ONOMHUTENbHON
nHpopmaunn obpatutecb B Danfoss.

5 NapannenbHoe NOAKMIOYEHME CETU 3A4ecb He MokasaHo. Mpu Ncnonb3oBaHMK 12-MMAYNbCHOTO NpeobpasoBaTens YacToThl B
KauecTBe 6-UMMYNbCHOIO AOMKHbI ObITb COGNOAEHbI TPebOBaHMA K OLMHAKOBOMY UMCY U PaBHOWN AnuHe Kabenen.
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YBELIOMJIEHU

CeTeBble Kabenu JOMKHbI UMeTb paBHyio gnnHy ( £10 %) 1 oAnHaKoBOe ceyeHne NPOBOAOB ANsA Bcex Tpex ¢pa3 B 06emx
CceKumAxX BbInpAMUTENS.

SKkpaHupoBaHue Kabenen

MN36eraiiTe MOHTaxa C NMOMOLLbIO CKPYUYEHHbIX KOHLIOB 3KpaHa (CKPYTOK). ITO cHUXaeT 3¢ ¢deKTMBHOCTb SKPaHUPOBaHWA Ha
BbICOKUX YacToTax. Ecnm HeobXxoanmMo pasopBaTh 3KpaH ANIA MOHTaXa pasbeAuHUTENA WiV KOHTaKTopa ABuraTtens, B
fanbHenwem cneayeT BOCCTaHOBUTb HEMPEPbLIBHOCTb 3KpaHa, obecneunBas MUHVMaNbHO BO3MOXKHOE COMPOTHBEHME
BbICOKUX YacToT.

MpucoeanHnTe 3KpaH Kabensa ABuUraTens K pa3sAsblBalowlell naHenn npeobpasoBaTena YacToTbl U METANIMYECKOMY KOpycy
Asvratens.

anl NoAKNMKYEHUN SKPaHa obecneybTe MakCMManbHO BO3MOXHYIO njioWaAb KOHTaKTa (c nomoLblo KabenbHOro 3axnma);
VICI'IOJ'Ib3yVITe BXogAauwmne B KOMMIEKT npeo6pasoBaTenﬂ 4acCcTOTbl MOHTaXHbl€ MHCTPYMEHTbI.

OnuHa n ceuyeHne Kabenei
OnA CHKEHWs YPOBHSA WyMa 1 TOKOB YTeUKU Kabesib ABuratens AomKeH ObITb Kak MOXXHO 605iee KOPOTKMM.

YactoTta KommyTauumn

Mpwn ncnonb3oBaHKUM NpeobpasoBaTeneil YacToTbl COBMECTHO C CMHYCOUAANbHbIMK GUNbTPaMK, NpefHa3HauYeHHbIMK ANls
CHVXXEHVA aKyCTUYeCKNX LYMOB ABUraTens, 4actoTa KOMMyTaLuy JOSIXKHa YCTaHaBNMBaTbCA B COOTBETCTBUM C MHCTPYKLUMEN K
cuHycouganbHomy ounbTpy B 14-01 Yacmoma kommymayuu.

N2 kKnemmbl 96 97 98 29
u Vv W PE" HanpsaxeHue geuratens, 0-100 % HanpsaxeHuA ceTu.
3 nposopga OT Asuratens
U1 Vi1 W1 pEY CoefiMHeHMe MO cxeme TpPeyrosibHMKa
W2 U2 V2 6 NpoBoAOB OT ABUraTensa
U1 V1 W1 PE" CoegunHeHue no cxeme 3se3gbl: U2, V2, W2
U2, V2 n W2 coeagunHaloTcA OTAENbHO.

Tabnuua 7.25 Knemmbli

") ModkntoyeHue 3auUMmHo20 3a3emieHuUs

YBENJOMJIEHU

Mpwu ncnonb3oBaHuy aBurateneii 6e3 6ymaxkHom nsonAunuy GpasHo O6MOTKM UM APYro YCUNEHHON N3onALnY,
NpUrogHoON AnA paboTbl C ICTOYHNKOM HanpAXeHUs, Ha Bbixofie Npeob6pasoBaTens YacToTbl ClefyeT YyCTaHOBUTb
CMHycomnpanbHbi GUNbTP.

7.1.4 PekomeHgauuu no Bbibopy 12-nmnynbcHOro TpaHcopmaTopa

TpaHcdopmaTopsbl, Mcnosb3yemble € 12-MMMYNbCHbIMY MPeobpa3oBaTeNAMMN YACTOTbI, JOSIKHbI OTBEUYaTb CleayoLwym
TpeboBaHMAM.

Harpyska gomkHa cooTBeTcTBoBaTh 12-pasHomy K-4 TpaHCPOpMATOpy C TOUHOCTbIO 6aNaHCMPOBKY HaNpPsXXeHUs U
umnefaHca HemeHee 0,5 %. BbiBogbl OT TpaHchopmMaTopa A0 BXOAHBIX KNeMM nNpeobpa3oBaTens YacToTbl JOSKHbI UMETb
O[IMHAKOBYIO ANUHY (QONYyCKaeTcs pasnuyve no anvHe B npegenax 10 %).

MopknioueHne Dy11 dO vnu Dyn 11d0
Casur a3 mexay BTOPUYHbIMK O6MOTKaMM 30°
Pa3HOCTb HanpsKeHWI Mexay BTOPUYHBIMK 06MOTKamm <05 %
ConpoTuBneHre KOPOTKOro 3aMblKaHWA BTOPUYHbBIX OOMOTOK >5%
Pa3HOCTb CONPOTMBIIEHNI KOPOTKOrO 3aMblKaHWA MeXAY BTOPUYHbIMU OOMOTKaMn < 5% mMMnefaHca KOPOTKOro 3amMblKaHUA
Mpouee He ponyckaeTtca 3a3emseHne BTOPUYHbIX OOMOTOK. PeKkoMeHAyeTcA Hannume CTaTUiyecKkoro SKpaHa.
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7.1.5 DKpaHMpOBaHME OT NEKTPUYECKUX
nomex

Tonbko ana Tunopasmepa F/pasmepa 6noka

Mepen MoOHTaXoM Kabensa nuTaloLein CeTh yCTaHOBUTe
MeTannmyeckyto Kpbiwky IMC ana obecneyeHns
Haunyywnx xapakrepnctnk SMC.

YBE/IOMJIEHU.

MeTtannuueckasa Kpbiwka DMC BKloueHa TONbKO B
KOMNNEKT 6/10KOB, CHaGXeHHbIX ¢punbTpom BY-nomex.

Juut@@ﬂ

175Z1975.10

JL I

e

\ |
l |
l |
\ |
\ ]

PucyHok 7.33 MoHTax 3KpaHa IMC

7.1.6 lnTaHne BHeWHero BeHTUIATopa

Tunopa3smepnbl E n F

Ecnn npeobpa3oBaTenb YacToTbl 3anNnTbIBaeTCA OT
WCTOYHVKA NOCTOAHHOMO TOKa MM eCli BEHTUNATOP
LlOMmKeH paboTaTb HE3aBUCMMO OT UCTOYHUKA MUTaHWA,
yepe3 CMIOBYIO NNaTy NUTaHMA MOXeT ObITb NoAKMYeH
BHELWHWIA UCTOYHUK NUTaHUA.

C nomouybto pasbema, HaXoAALEroca on Ha CUI0BOW nnate
NMUTaHNA BbINOMHAETCA NOAKNIOYEHNE HANPAXKEHWUA NUTaHWA
ONA BEHTUNATOPOB oxnaxkaeHuA. MNpn noctaeke ¢ 3asofa-
N3roTOBUTENA BEHTUAATOPbI NMOAKIIOYEHDbI ANA NUTaHNA OT
06bIYHOI CeT NepemMeHHOro Toka. YCTaHOBUTE Nepemblyuku
mexpgy knemmamu 100-102 n 101-103. Ecnm TpebyeTca
nepemnTn Ha BHeLWHee NuTaHWe, HeobxoaMMO yaanuTb
yKa3aHHble NepemblUKnN U MOAKMIUUTL MUTaHNE K KieMmam
100 n 101. AnA 3awutbl UCNONb3yNTe NPEROXPaHNTEND Ha
5 amnep. B yctaHOBKax, COOTBETCTBYOLMNX TPpe6OBaHNAM
UL, ncnonb3yiite npegoxpanutens LittelFuse KLK-5 nnn
SKBUBANEHTHbIN.

Homep knemmb! | DyHKumA
100, 101
102, 103

BcnomorartenbHoe nutaHue S, T

BHyTpeHHee nuTaHue S, T

Tabnuua 7.26 BHeluHee nuTaHne

7.2 TMpepoxpaHuUTeNu 1 aBToMaTMyeckue
BbIK/OUaTENN

7.2.1 lpepoxpaHuTtenn

B ciydyae NOMOMKN KOMMOHEeHTa BHYTPU npeo6pa3OBaTenﬂ

4acCToOTbl B Ka4yecTBe 3alKnTbl peKOMeHAYETCA NCNOSIb30BaTb
npenoxpaHnTenn n/unn aBToMaTMyecKkmne BbIKYaTeNn Ha

CTOPOHE NUTaHWUA.

YBEANOMJIEHU

370 TpeboBaHUe ABNAETCA 06s3aTeNbHbIM AN
o6ecneyeHns cooreetctBus IEC 60364 npu
ceptudukaymm CE nnn coorsercteusa NEC 2009 npu
ceptudukayum UL.

ABHVUMAHWE!

I'Iepcouan N NMyLecTBO AOJIXKHbI ObITb 3aLMLLEHbl OT
nocneacTBUiN NOJIOMKW BHYTPE€HHNX KOMMOHEHTOB
npe06pa303aTenﬂ Y4acToThbl.

3awumTa napannenbHbIX Lenemn

YT06bI 3alWMTUTL YCTAHOBKY OT MeperpysKku no ToKy u
noxapa, BCe napannesibHble Lienu B yCTaHOBKe, Hanpumep,
Lienn KOMMYTaLMOHHbIX YCTPOWCTB 1 MaLUVH AOSIKHbI
UMETb 3alLUTY OT KOPOTKOTO 3aMblKaHWA 1 Neperpysku no
TOKY B COOTBETCTBUW C rOCyfapCTBEHHbIMMW/
MeX[yHapOAHbIMW NPaBuIaMu.

YBE/IOMJIEHU

3TN peKoMeHJaLMN He OXBaTbIBAIOT 3aWUTy
napannenbHbix yenen no UL.

3awmTa OT KOPOTKOro 3amMblKaHuA

Ana 3awmTbl 06CnyXnBaloLLero nepcoHana u UMyLLecTsa B
CNlyyae NonoMKM KOMMOHeHTa B Npeobpa3oBaTene 4acToThl
KomnaHua Danfoss pekomeHayeT NpyMeHATb
npefoxpaHuTenn/asTomaTmyeckme BbiKaoYaTenu,
yKasaHHble B 2s1a8ad 7.2.4 HomuHanel cunosbix/
noslynpo8oOHUKOBbIX hpedoxpaHumerned.
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7.2.2 HommHanbHbIN TOK KOPOTKOro 3ambikaHua (SCCR) B Tunopasmepax D

Ecnu npeobpa3zoBatenb 4acTOTbl NOCTABNAETCA 63 pa3beVMHUTENA CETU, KOHTAKTOPa WX aBTOMAaTMYeCKOro BbIKoYaTens,
HOMWHANbHbIA TOK KOPOTKOro 3ambikaHuaA (SCCR) npeobpasoBaTens yactoTbl coctaBnsieT 100 000 amnep npu Bcex
HanpsxeHunax (380-690 B).

Ecnu npeobpaszoBatenb 4acTOTbl NOCTABMAAETCA C Pa3beAVHUTENEM CETW, HOMUHAMbHDBIN TOK KOPOTKOro 3ambikaHus (SCCR)
npeobpasoBatens yacToTbl coctaBnseT 100 000 amnep npu Bcex HanpsxeHnsax (380-690 B).

Ecnu npeobpa3zoBaTenb 4acTOTbl MNOCTABNAETCA C aBTOMATUYECKUM BbIKITIOYATENEM, HOMVHAJIbHBIA TOK KOPOTKOTO 3aMblKaHWA
(SCCR) 3aBucuT oT Hanps»keHus. Cm. Tabauua 7.27.

415 B 480 B 600 B 690 B
labaput Kopnyca D6h 120 000 A 100 000 A 65 000 A 70 000 A
labaput Kopnyca D8h 100 000 A 100 000 A 42 000 A 30 000 A

Ta6bnuua 7.27 MNpeob6pa3oBaTesib YacTOTbl, MOCTaBNAEMbI/i C aBTOMATUUYECKUM BblK/loUyaTenem

Ecnu npeobpasoBatenb 4acTOTbl NPOCTABAAETCA TONbKO C KOHTAKTOPOM 1 3alUMLEeH BHELWHVMM NPeAOXPaHUTENAMI B
cooTBeTcTBUM C Tabauya 7.28, SCCR npeobpa3soBaTtena YacToTbl UMeET creflytolye 3HaueHus:

415 B 480 B 600 B 690 B

IEC! uL? uL? IEC"
Fabaput Koprnyca D6h 100 000 A {100 000 A 100 000 A (100 000 A
Fabaput kopnyca D8h (6e3 N250T5) 100 000 A (100 000 A 100 000 A {100 000 A
labapwt Kopnyca D8h (tonbko N250T5) 100 000 A [MNpOKOHCYNbTUPYWTECH C N3rOTOBUTENIEM Henpumernmo

Ta6bnuua 7.28 MNpeob6pasoBaTesib YacTOTbl, MOCTABNAEMbIi C KOHTAKTOPOM

1) C npedoxpanumenem Bussmann muna LPJ-SP unu Gould Shawmut muna AJT. HomuHanel npedoxpaHumeneti maxc. 450 A ons D6h u makc.
900 A ons D8h.

2 [ina ammecmayuu UL & napannensHeix uensx 00/XHbl UCN0b308ambcs npedoxparumenu Class J unu L. HomuHanel npedoxpaHumeneti Makc.
450 A ona D6h u makc. 600 A ons D8h.

7.2.3 PekomeHaauumn

ABHVMAHUE!

Hecoﬁmo,qume npuneBeaeHHbIX pEKOMEHﬂaLlMﬁ MOXeT B CJ1y4Yae HencnpaBHOCT NPUBECTU K PUCKaM NepCoHana, a Takxe
K noBpexaeHuto npeoﬁpasoBaTenﬂ 4acToTbl 1 MHOTrO oGopy,qosava.

Danfoss pekomeHayeT NpUMeHATb NPefOXPaHUTENV, YKa3aHHble B crefytowmx Tabnuuax. MpasuibHbIn BbIGOP
npeaoxpaHuTenei 1 aBTOMaTUYECKUX BbIK/ouaTesne No3BOAUT CBECTU K MUHUMYMY BO3MOXHbIN yuep6 npvi BOSHUKHOBEHNN
B NpeobpaszoBaresie HacTOTbl MEPEHANPSXKEHNA MO TOKY. Ecnn npegoxpaHuTeny/aBToMmaTmueckmne BbiKniouyatenu eoibuparorca
B COOTBETCTBUU C PEKOMEHAALMNAMY, BO3MOXHbIE NMOBPeEXAeHWA OyayT, rNaBHbIM 06pa3oM, OrpaHNUYMBaTLCA MOBPEXAEHUAMM
BHYTpU GroKa.

JononHuTenbHyio MHGopMaumio cm. B [lpumeyaHuu o npedoXpaHumenax U asmomamuyeckux seikatoyamensx 0na FC 100, FC
200 u FC 300.
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7.2.4 HomuHanbl CMnoBbIx/MonynpoBOAHMKOBbIX NpeaoXpaHnTenen

MpenoxpaHUTEnn 1 aBTOMaTUYECKUE BbiK/oUYaTeNnn 06s3aTeNIbHO [O/MKHbI COOTBETCTBOBATL TpeboBaHuAm IEC 60364.

Pasmepbl Mogaenb FC 300 [kBT] PekomeHpyembiin PekomeHayemble
Kopnyca HOMWHan npefoxpaHuTens MaKcMMarnbHble TOKU npeaoxpaHuTenen
N9OK aR-315 aR-315
N110 aR-350 aR-350
N132 aR-400 aR-400
b N160 aR-500 aR-500
N200 aR-630 aR-630
N250 aR-800 aR-800
P315 aR-900 aR-900
E P355 aR-900 aR-900
P400 aR-900 aR-900
P450 aR-1600 aR-1600
P500 aR-2000 aR-2000
E P560 aR-2500 aR-2500
P630 aR-2500 aR-2500
P710 aR-2500 aR-2500
P800 aR-2500 aR-2500

Tabnuua 7.29 PekomeHayemble npefoxpaHutenn ana coorsetcreua CE, 380-500 B

Pasmepbi Mopenb FC 300 [kBT] PekomeHpyembIin PekomeHayemble
Kopnyca HOMUWHan npeaoxpaHuTens MaKcuMarbHble TOKW NpeaoxpaHuTeneil

N55 aR-160 aR-160
N75 aR-315 aR-315
N90 aR-315 aR-315
N110 aR-315 aR-315

D N132 aR-315 aR-315
N160 aR-550 aR-550
N200 aR-550 aR-550
N250 aR-550 aR-550
N315 aR-550 aR-550
P355 aR-700 aR-700

£ P400 aR-900 aR-900
P500
P560
P630 aR-1600 aR-1600
P710 aR-2000 aR-2000

F P800 aR-2500 aR-2500
P900
P1MO

Ta6bnuua 7.30 PekomeHayemble npegoxpaHutenn ansa coorsetcreua CE, 525-690 B
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7.2.5 Bo3MOXHble CMNOBbIE/NONYNPOBOAHNKOBbIE NPEAOXPAHUTENN

MouwHo- Bo3moxkHble npefoxpaHuTenu
CTb Bussman |Littelfuse PN |Littelfuse [Bussmann |Siba PN |Ferraz-Shawmut |Ferraz-Shawmut PN | Ferraz-Shawmut PN
PN PN PN PN (EBpona) (CeB. AmepuiKa)

N90K 170M2619 | LA50QS300-4 |L50S-300 [FWH-300A |20 189 A50QS300-4 6,9URD31D08A0315 A070URD31KI0315
20.315

N110 170M2620 | LA50QS350-4 |L50S-350 [FWH-350A |20 189 A50QS350-4 6,9URD31D08A0350 A070URD31KI0350
20.350

N132 170M2621 | LA50QS400-4 |L50S-400 [FWH-400A |20 189 A50QS5400-4 6,9URD31D08A0400 A070URD31KI0400
20.400

N160 170M4015 | LA50QS500-4 |L50S-500 [FWH-500A |20 610 A50QS500-4 6,9URD31D08A0550 A070URD31KI0550
31.550

N200 170M4016 | LA50QS600-4 |L50S-600 [FWH-600A |20 610 A50QS600-4 6,9URD31D08A0630 A070URD31KI0630
31.630

N250 170M4017 | LA50QS800-4 |L50S-800 [FWH-800A |20 610 A50QS800-4 6,9URD32D08A0800 A070URD31KI0800
31.800

Ta6nuua 7.31 380-480/500 B, Tunopasmepbl D, BO3MOXHbIe IHENHbIE NpefjoXpaHUTENN

YBENOMJIEHU

Y1o6b1 cooTBeTCTBOBaTL cTaHAapTy UL, B 6nokax, nocraBnAembix 6e3 onuumn «ToNbKo ¢ KOHTaKTOPOM», [OJIXKHbI
ncnonb3oBaTbcA NpepgoxpaHuTenn Bussmann cepun 170M. Ecin npeobpasoBaTesib YacToOTbl NOCTaBAAETCA C onuuen
«TOJNIbKO C KOHTaKTOPOM», CM. HOMUHanbHble 3HavyeHna SCCR n Kputepun npepoxpaHuTenein cornacHo craHpapty UL B

Ta6nuya 7.28.

FC 302 [KBT] PekomeHayembIin HomuHanbHble BapwuaHT gna AnbTepHaTuUBHbIE AnbTepHaTuBHbIEe
BHELHNIA XapaKTepUCTUKN ncnonb3oBaHNA BHelIHNe BHeLlHNe

npepoxpaHuTenb BHYTpM NpuBoaa npefoxpaHuTenn npefoxpaHuTenu

npusBoaa Bussmann PN Siba PN Ferraz-Shawmut PN
Bussmann PN

250 170M4017 700 A, 700 B 170M4017 20 610 32.700 6.9URD31D08A0700

315 170M6013 900 A, 700 B 170M6013 22 610 32.900 6.9URD33D08A0900

355 170M6013 900 A, 700 B 170M6013 22 610 32.900 6.9URD33D08A0900

400 170M6013 900 A, 700 B 170M6013 22 610 32.900 6.9URD33D08A0900

Ta6bnuua 7.32 380-480/500 B, Tunopasmep E, BO3MOXKHble NMHeliHble NpegoxpaHuTenu gns coorsetcTeus UL

FC 302 [kBT] PekomeHAyeMbIi BHELHNIA HomuHanbHble BapwuaHT gna AnbTepHaTUBHbIE
npepoxpaHuTenb Nnpusoja XapaKTepucTukm ncnonb3oBaHUA BHYTpU | npepgoxpaHutenu Siba PN
Bussmann PN npusoaa Bussmann PN
450 170M7081 1600 A, 700 B 170M7082 20 695 32.1600
500 170M7081 1600 A, 700 B 170M7082 20 695 32.1600
560 170M7082 2000 A, 700 B 170M7082 20 695 32.2000
630 170M7082 2000 A, 700 B 170M7082 20 695 32.2000
710 170M7083 2500 A, 700 B 170M7083 20 695 32.2500
800 170M7083 2500 A, 700 B 170M7083 20 695 32.2500

Ta6bnuua 7.33 380-480/500 B, Tunopasmep F, BO3MOXKHble iHelHble NpefoxpaHuTenu gns coorsetcTeus UL
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BapumaHT AnA ycTraHOBKW BHYTpU AnbTepHaTMBHblE
FC 302 [kBT] npusBopa, Bussmann PN HomuHanbHble XxapaKTepucTukn npepoxpaHutenu Siba PN
450 170M8611 1100 A, 1 000 B 20 781 32.1000
500 170M8611 1100 A, 1 000 B 20 781 32.1000
560 170M6467 1400 A, 700 B 20 681 32.1400
630 170M6467 1400 A, 700 B 20 681 32.1400
710 170M8611 1100 A, 1 000 B 20 781 32.1000
800 170M6467 1400 A, 700 B 20 681 32.1400

Ta6bnuua 7.34 380-480/500 B, Tunopasmep F, npepoxpaHutenu Lenm NoCTOAHHOTO TOKa MOAYNA UHBepTopa

Mopgenb VLTO Bussmann PN Siba PN Ferraz-Shawmut PN (EBpona) Ferraz-Shawmut PN (CeB. AMepukKa)
N55k T7 170M2616 20 610 31.160 6,9URD30D08A0160 A070URD30KI0160
N75k T7 170M2619 20 610 31.315 6,9URD31D08A0315 A070URD31KI0315
N9Ok T7 170M2619 20 610 31.315 6,9URD31D08A0315 A070URD31KI0315
N110 T7 170M2619 20 610 31.315 6,9URD31D08A0315 A070URD31KI0315
N132 T7 170M2619 20 610 31.315 6,9URD31D08A0315 A070URD31KI0315
N160 T7 170M4015 20 620 31.550 6,9URD32D08A0550 A070URD32KI0550
N200 T7 170M4015 20 620 31.550 6,9URD32D08A0550 A070URD32KI0550
N250 T7 170M4015 20 620 31.550 6,9URD32D08A0550 A070URD32KI0550
N315 T7 170M4015 20 620 31.550 6,9URD32D08A0550 A070URD32KI0550

Tabnuua 7.35 Bo3moxkHble npegoxpaHutenu, 525-690 B, Tunopasmep D

YBE/IOMJIEHU.

Yto6bl cooTBeTCTBOBaTb cTaHAapTy UL, B 6510Kax, noctaBnsembix 6e3 onuun «ToNbKo C KOHTaKTOPOM», JOJKHbI
ncnonb3oBaTbcA NpegoxpaHuTeny Bussmann cepumn 170M. Ecnu npeo6pa3soBartenb 4acToTbl MOCTaBAAETCA € onuuei
«TOJIbKO C KOHTAaKTOPOM», CM. HOMMHanbHble 3HaueHnAa SCCR n Kputepun npepoxpaHuTenen cornacHo ctraHaapty UL B

Ta6nuya 7.28.

FC 302 [kBT] PekomeHpyembiit HomuHanbHble BapwuaHT gna AnbTepHaTuUBHbIE AnbTepHaTuBHble
BHeLHNIA XapaKTepucTukm ncnonb3oBaHNA BHelHne BHellHne

npepoxpaHuTenb BHYTpW npusopa npefoxpaHuTenn npepoxpaHuTenu

npusoja Bussmann PN Siba PN Ferraz-Shawmut PN
Bussmann PN

355 170M4017 700 A, 700 B 170M4017 20 610 32.700 6.9URD31D08A0700

400 170M4017 700 A, 700 B 170M4017 20 610 32.700 6.9URD31D08A0700

500 170M6013 900 A, 700 B 170M6013 22 610 32.900 6.9URD33D08A0900

560 170M6013 900 A, 700 B 170M6013 22 610 32.900 6.9URD33D08A0900

Tabnuua 7.36 525-690 B, Tunopasmep E, BO3MOXHble NIMHeliHble NPefoXpaHMTeNN ANA COOTBETCTBUA cTaHpapTam UL
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FC 302 [kBT] PekomeHayeMbIin BHELHWI HomuHanbHble BapuaHT gna AnbTepHaTuBHble
npepoxpaHUTenb NpusBoAa XapaKTepucTuKkm ncnonb3oBaHUA BHYTpU | npepoxpaHutenu Siba PN
Bussmann PN npuBoga Bussmann PN
630 170M7081 1600 A, 700 B 170M7082 20 695 32.1600
710 170M7081 1600 A, 700 B 170M7082 20 695 32.1600
800 170M7081 1600 A, 700 B 170M7082 20 695 32.1600
900 170M7081 1600 A, 700 B 170M7082 20 695 32.1600
1000 170M7082 2000 A, 700 B 170M7082 20 695 32.2000
1200 170M7083 2500 A, 700 B 170M7083 20 695 32.2500

Tabnuua 7.37 525-690 B, Tunopasmep F, BO3MOXKHble NMHelHble NpeAoXpaHUTeNn ANA COOTBETCTBUA cTaHZapTtam UL

FC 302 [kBT] BapumaHT gna ycraHOBKW BHYTpU HomuHanbHble XxapaKTepucTukn AnbTepHaTuBHble
npusBopa, Bussmann PN npepoxpaHutenu Siba PN
630 170M8611 1100 A, 1 000 B 20 781 32.1000
710 170M8611 1100 A, 1 000 B 20 781 32.1000
800 170M8611 1100 A, 1 000 B 20 781 32.1000
900 170M8611 1100 A, 1 000 B 20 781 32.1000
1000 170M8611 1100 A, 1 000 B 20 781 32.1000
1200 170M8611 1100 A, 1 000 B 20 781 32.1000

Tabnuua 7.38 525-690 B, Tunopasmep F, npegoxpaHntenu Lenu NoCcToOAHHOIO ToKa MOAYNA UHBepTopa

) [lns BHEWHEro UCMONb30BaHNA yKasaHHbIe NpeaoxpaHuTenn Bussmann 170M ¢ BuU3yanbHbIM UHAMKAaTOPOM -/80;
npepoxpaHutenun ¢ nHgmkatopom -TN/80 tun T, -/110 mnam TN/110 Trn T TOro e Tnopasmepa U pacCUnTaHHble Ha TOT Xe
TOK ABNAIOTCA B3aMIMO3aMeHAEMbIMU.

2 [Ina obecneyeHna cooTBeTcTBUA TpebosaHMAM UL MOXHO NpuMeHATb Niobble nepeuncneHHble npegoxpanutenn UL Ha
MUH. Hanps»eHne 500 B ¢ cooTBETCTBYIOWMM HOMUHANbHbIM TOKOM.
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7.2.6 [JononHuTenbHble NpefoOXpPaHNTENN

JlononHuTenbHble NpefoxpaHUTenn

Tunopasmep Bussmann PN HomuHanbHble XxapaKTepucTukn
D LPJ-21/2SP 2,5 A, 600 B

Ta6nuua 7.39 PekomeHaaumn no nNpeaoxpaHnTensaM Ans NpOTMBOKOHAEHCATHOro HarpesaTens B Tunopasmepax D

YBENJOMJIEHU

Ecnu npeo6pasoBaTenb YacToTbl TUNopasmepa D nocraBnsAeTcs ¢ NPOTMBOKOHAEHCATHbIM HarpeBaTenem, Ans NUTaHus,
ynpaefieHVsa 1 3alMTbl TAKOrO HarpeBaTena HeO6XOANMO YCTaHOBUTb KOHTAKTOP.

Tunopasmep Bussmann PN HomuHanbHble XapaKTepucTukn
EnF KTK-4 4 A, 600 B

Ta6nuua 7.40 MnaBkue npefoxXpaHUTENN UMNYbCHOro 6a0Ka NUTaHUsA.

Pasmep/Tun Bussmann PN LittelFuse HomuHanbHble XapaKTepucTukn
P355-P400, 525-690 B KTK-4 4 A, 600 B
P315-P800, 380-500 B KLK-15 15 A, 600 B
P500-P1M2, 525-690 B KLK-15 15 A, 600 B

Tabnuua 7.41 MpepgoxpaHutenn BeHTUNATOPA

HomunHanbHble AnbTepHaTuBHbIE
Pasmep/tun Bussmann PN
XapaKTepucTuKku npegoxpaHuTenun
MpepoxpaHutenno P450-P800, 380-500 B LPJ-6 SP nnn SPI 6 A 600 B Bce yka3aHHble aBOMHbIE
2,5-40 A 3NneMeHTbl Knacca J, Bpems

3agepxku, 6 A
P630-P1M2, 525-690 B LPJ-10 SP unu SPI 10 A, 600 B Bce yka3saHHble ABOVIHbIE
3NemMeHTbl Knacca J, Bpema

3agepxku, 10 A
MpepoxpaHutenn P450-P800, 380-500 B LPJ-10 SP unu SPI 10 A, 600 B Bce yka3aHHble aBOMHbIE
4,0-6,3 A aNneMeHTbl Knacca J, Bpems

3agepxku, 10 A
P630-P1M2, 525-690 B LPJ-15 SP wnu SPI 15 A, 600 B Bce yka3saHHble aBOViHble
anemMeHTbl Knacca J, Bpemsa

3agepxku, 15 A
MpepoxpaHutenno P450-P800, 380-500 B LPJ-15 SP nnwn SPI 15 A, 600 B Bce yka3aHHble ABOIMHbIE
6,3-10 A 3NneMeHTbl Knacca J, Bpems

3agepxku, 15 A
P630-P1M2, 525-690 B LPJ-20 SP wnu SPI 20 A, 600 B Bce ykasaHHble ABOViHble
3neMeHTbl Knacca J, Bpema

3agepxku, 20 A
MpepoxpaHutenno P450-P800, 380-500 B LPJ-25 SP nnwn SPI 25 A, 600 B Bce yka3aHHble aBOHbIE
10-16 A 371emMeHTbl Knacca J, spema

3agepxku, 25 A
P630-P1M2, 525-690 B LPJ-20 SP wnu SPI 20 A, 600 B Bce yka3saHHble ABOViHble
3MeMeHTbl Knacca J, Bpema

3agepxku, 20 A

Ta6bnuua 7.42 MnaBKue NpefoXpaHUTENUN PYYHOrO KOHTponnepa Asuratens
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Tunopasmep

Bussmann PN

HomuHanbHble
XapaKTepucTnkmn

AnbTepHaTUBHbIE NpefoXpaHNTeNn

F

LPJ-30 SP unun SPI

30 A, 600 B

Bce YKa3aHHble [BOWHble 3nemeHTbl Knacca J, Bpema

3agepxku, 30 A

Tabnuua 7.43 MNpepgoxpaHutenb 3awuTbl ceTy nuTaHua 30 A

Tunopasmep

Bussmann PN

HomuHanbHble

XapaKTepuCcTuKn

AnbTepHaTUBHbIE NpeAOXpaHUTEN

F

LPJ-6 SP unn SPI

6 A, 600 B

Bce YKa3aHHble [BOWHblE 3NemMeHTbl Knacca J, Bpema

3agepxku, 6 A

Ta6bnuua 7.44 MNnaBKre npeaoxpaHUTeNu ynpasnsiolwero TpaHcpopmaropa

Tunopasmep

Bussmann PN

HomuHanbHble XxapaKkTepucTukn

F

GMC-800 MA

800 mA, 250 B

Ta6bnuua 7.45 Mpepoxpanutens NAMUR

Tunopasmep

Bussmann PN

HomuHanbHble XapaKTepuctukn

AIIbTepHaTI/IBHbIe
npeaoxpaHutenn

F

LP-CC-6

6 A, 600 B

Bce YKa3aHHble 3/1eMeHTbl Knacca

CC,6A

Tabnuua 7.46 MNpepoxpaHutenb KaTylku pene 6esonacHoctu ¢ pene PILZ

7.2.7 lpepoxpaHnTenn Ha BbICOKYK MOLWHOCTb, 12-MMNyfbCHble

YKazaHHble HuKe NpefoXpaHuUTenn MOryT UCMOMb30BaTbCA B CXeMe, CMOCO6HON BblfaBaTh 3bdeKTMBHbIN Tok 100 000 A
(cummeTprYHbIN) Npy HanpsxkeHun 240, 480, 500 nnn 600 B B 3aBUCMMOCT OT HOMMHANIBHOTO HaNPAXEHWA
npeobpasoatensa yactoTbl. [py ncnonb3oBaHMM NPaBUbHBLIX NPEAOXPaHMTENE HOMUHANIbHBIA TOK KOPOTKOrO 3aMblKaHWsA
(SCCR) npeobpasoBaTena yactoTbl coctasnaeT 100 000 A (3¢d.).

HomunHanbHble 3anacHon PacueTHble noTepy MOLLHOCTA
MouwHocTb Tunopasmep Bussmann
XapaKTepucTuKkmn Bussmann npepoxpaHutena [BT]
HanpsxeHne Homep no Homep no
FC 302 MowHocTb Amnep 400 B 460 B
(UL) KaTanory KaTanory
P250T5 F8/F9 700 700 170M4017 176F8591 25 19
P315T5 F8/F9 700 700 170M4017 176F8591 30 22
P355T5 F8/F9 700 700 170M4017 176F8591 38 29
P400T5 F8/F9 700 700 170M4017 176F8591 3500 2800
P450T5 F10/F11 700 900 170M6013 176F8592 3940 4925
P500T5 F10/F11 700 900 170M6013 176F8592 2625 2100
P560T5 F10/F11 700 900 170M6013 176F8592 3940 4925
P630T5 F10/F11 700 1500 170M6018 176F8592 45 34
P710T5 F12/F13 700 1500 170M6018 176F9181 60 45
P800T5 F12/F13 700 1500 170M6018 176F9181 83 63

Tabnuua 7.47 MNpepoxpaHutenu cetu, 380-500 B
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MousocTs Tunopasmep HomunHanbHble Bussmann 3anacHon PacyeTHble noTepu MOLLHOCTU
XapaKTepucTukmn Bussmann npepoxpaHutens [Br]
Hanps»xeHune Homep no Homep no
FC 302 MowHocTb Amnep 600 B 690 B
(UL) KaTtanory KaTtanory

P355T7 F8/F9 700 630 170M4016 176F8335 13 10
P400T7 F8/F9 700 630 170M4016 176F8335 17 13
P500T7 F8/F9 700 630 170M4016 176F8335 22 16
P560T7 F8/F9 700 630 170M4016 176F8335 24 18
P630T7 F10/F11 700 900 170M6013 176F8592 26 20
P710T7 F10/F11 700 900 170M6013 176F8592 35 27
P800T7 F10/F11 700 900 170M6013 176F8592 44 33
P900T7 F12/F13 700 1500 170M6018 176F9181 26 20
P1MOT7 F12/F13 700 1500 170M6018 176F9181 37 28
P1M2T7 F12/F13 700 1500 170M6018 176F9181 47 36

Ta6bnuua 7.48 MNpepoxpaHutenu cetn, 525-690 B

Pasmep/Tun Bussmann PN* HomukanbHbie Siba

XapaKTepucTuKkn

P450 170M8611 1100 A, 1 000 B 20 781 32.1000

P500 170M8611 1100 A, 1 000 B 20 781 32.1000

P560 170M6467 1400 A, 700 B 20 681 32.1400

P630 170M6467 1400 A, 700 B 20 681 32.1400

P710 170M8611 1100 A, 1 000 B 20 781 32.1000

P800 170M6467 1400 A, 700 B 20 681 32.1400

Tabnuua 7.49 lMpepoxpaHuTenn Lenu NnocToAHHOro Toka Moaynsa nHeseptopa, 380-500 B

Pasmep/Tun Bussmann PN* HomuHaneHble Siba
XapaKTepucTmkn

P630 170M8611 1100 A, 1 000 B 20 781 32. 1000
P710 170M8611 1100 A, 1 000 B 20 781 32. 1000
P800 170M8611 1100 A, 1 000 B 20 781 32. 1000
P900 170M8611 1100 A, 1 000 B 20 781 32. 1000
P1MO 170M8611 1100 A, 1 000 B 20 781 32. 1000
P1M2 170M8611 1100 A, 1 000 B 20 781 32.1000

Ta6bnuua 7.50 MNpepgoxpaHUTenun Lenu NOCTOAHHOIO TOKa MOAYNA UHBepTopa, 525-690 B

*[INA HAPYXHO20 UCNOJIb30BAHUSA YKA3dHHbIe npedoxpaHumenu 170M Bussmann moaym 6bime 3ameHeHbl IUGO 8U3YasibHbIM UHOUKamopom -/80,

nu6o npedoxpaHumenamu ¢ uHoukamopom -TN/80 mun T, -/110 unu TN/110 mun T moeo e munopd3mepa U pacCHUmMaHHbLIMU HA4 Mom e

MOK.
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7.2.8 [JononHutenbHble npegoxpaHnTesin — BblCOKaAd MOLWHOCTb

JlononHuTenbHble NpefoxpaHUTenn

Bussmann PN* HomuHanbHble AnbTepHaTUBHblE
Pasmep/Tun
XapaKTepuUCTUKn npepoxpaHuTenn
MpepoxpaHntennb P450-P800, 380-500 B LPJ-6 SP unun SPI 6 A, 600 B Bce yka3saHHble ABOWHbIe
2,5-40 A nemeHTbl Knacca J, Bpema

3apepxku, 6 A
P630-P1M2, 525-690 B LPJ-10 SP vnun SPI 10 A, 600 B Bce ykasaHHble ABOWHbIE

3NeMeHTbl Knacca J, Bpems

3agepxku, 10 A
MNpepnoxpaHutenb P450-P800, 380-500 B LPJ-10 SP wnun SPI 10 A, 600 B Bce yka3saHHble ABOWHbIE
4,0-6,3 A 3NeMeHTbl Knacca J, Bpems

3agepxku, 10 A
P630-P1M2, 525-690 B LPJ-15 SP vnn SPI 15 A, 600 B Bce ykasaHHble ABOWHbIE

3NeMeHTbl Knacca J, Bpems

3agepxku, 15 A
MNpepnoxpaHutenb P450-P800, 380-500 B LPJ-15 SP wnun SPI 15 A, 600 B Bce yka3saHHble ABOWHbIE
6,3-10 A 3NeMeHTbl Knacca J, Bpems

3agepxkm, 15 A
P630-P1M2, 525-690 B LPJ-20 SP wnun SPI 20 A, 600 B Bce ykasaHHble ABOWHbIE
3NeMeHTbI Knacca J, Bpema

3agepxku, 20 A
MNpepoxpaHutenb P450-P800, 380-500 B LPJ-25 SP wnun SPI 25 A, 600 B Bce yka3saHHble ABOWHbIE
10-16 A 3NeMeHTbl Knacca J, Bpems

3agepxKm, 25 A
P630-P1M2, 525-690 B LPJ-20 SP vnun SPI 20 A, 600 B Bce yka3saHHble ABOWHbIE
3NeMeHTbl Knacca J, Bpema

3agepxkm, 20 A

Tabnuua 7.51 NpegoxpaHUTenu pyyHoro KOHTposnepa ABuraTtens

Tunopasmep Bussmann PN HoMunHanbHble XxapaKTepucTuku

F8-F13 KTK-4 4 A, 600 B

Ta6bnuua 7.52 MnaBkue npefoxpaHUTENN UMMYIbCHOTO 6GNOKa NUTaHUA.

Pasmep/Tun Bussmann PN LittelFuse HoMunHanbHble XxapaKTepucTukn
P315-P800, 380-500 B KLK-15 15 A, 600 B
P500-P1M2, 525-690 B KLK-15 15 A, 600 B

Ta6nuua 7.53 MpepoxpaHuTenn BeHTUAATOPA

AnbTepHaTUBHble
Tunopasmep Bussmann PN HomuHanbHble XapaKTepucTukn
npegoxpaHutTenun

F8-F13 LPJ-30 SP unn SPI 30 A, 600 B Bce yka3saHHble gBOMHbIe

3nemeHTbl Knacca J, Bpemsa

3agepku, 30 A

Tabnuua 7.54 MpepoxpaHutenb 3awmTbl ceTy nutaHua 30 A
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Tunopasmep

Bussmann PN

HomuHanbHble XapaKTepucTukn

AnbTepHaTUBHble

npepoxpaHnTenn

F8-F13

LPJ-6 SP unn SPI

6 A, 600 B

Bce ykasaHHble aBOVHbIE
3NemMeHTbl Knacca J, Bpemsa
3agepxKu, 6 A

Ta6nuua 7.55 MnaBkue npefoxpaHUTenn ynpasnsiowero TpaHcpopmaTopa

Tunopasmep

Bussmann PN

HomuHanbHble XxapaKkTepucTukn

F8-F13

GMC-800 MA

800 mA, 250 B

Ta6bnuua 7.56 MNpepoxpaHutens NAMUR

Tunopasmep

Bussmann PN

HomuHanbHble XxapakTepucTukn

AnbTepHaTUBHble
npepoxpaHuTenn

F8-F13

LP-CC-6

6 A, 600 B

Bce ykasaHHble anemeHTbl Knacca
CC6A

Ta6bnuua 7.57 NpepgoxpaHutenb KaTywwKu pene 6e3onacHoctu ¢ pene Pilz

MouwHocTb n YcTaHOBKM BbIK/lOYaTena no ymosayaHuio
Tunopasmep Tun
Hanps»xeHune YpoBeHb oTkntoueHus [A] Bpems (c)
P450 380-500 B n P630-P710 Merlin Gerin
F3 525-690 B NPJF36120U31AABSCYP 1200 0,5
P500-P630 380-500 B n P800 Merlin Gerin
F3 525-690 B NRJF36200U31AABSCYP 2000 0,5
P710 380-500 B n P900-P1M2 Merlin Gerin
F4 525-690 B NRJF36200U31AABSCYP 2000 0,5
Merlin Gerin
F4 P800 380-500 B NRJF36250U31AABSCYP 2500 0,5

Ta6bnuua 7.58 ABTOMaTMyecKue BbiKoyaTenu AnsA Kopnycos Tunopasmepa F

7.3 Pacuenutenn n KOHTaKTopbI

7.3.1 CeTeBble pa3begnHUTEN — TNopasmepol E n F

Tunopasmep | MouwHocTb | Tun
380-500 B
D5h/D6h N55K-N132 ABB OT400U03
D7h/D8h N160-N315 ABB OT600U03
E1/E2 P250 ABB OETL-NF600A
E1/E2 P315-P400 ABB OETL-NF800A
F3 P450 Merlin Gerin NPJF36000S12AAYP
F3 P500-P630 Merlin Gerin NRKF36000S20AAYP
F4 P710-P800 Merlin Gerin NRKF36000S20AAYP
525-690 B
D5h/D6h N90K-N132 ABB OT400U03
D7h/D8h N160-N250 ABB OT600U03
E1/E2 P355-P560 ABB OETL-NF600A
F3 P630-P710 Merlin Gerin NPJF36000S12AAYP
F3 P800 Merlin Gerin NRKF36000S20AAYP
F4 P900-P1M2 Merlin Gerin NRKF36000S20AAYP

Tabnuua 7.59 CeTeBble pasbefuHUTENH, 6-UMMYNbCHble Npeobpa3oBaTenyn YacToThl
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7.3.2 CeTeBble pa3begnHutTenu, 12-umnynbcHble

Tunopasmep | MouwHocTb | Tun
380-500 B

F9 P250 ABB OETL-NF600A

F9 P315 ABB OETL-NF600A

F9 P355 ABB OETL-NF600A

Fo P400 ABB OETL-NF600A

F11 P450 ABB OETL-NF800A

F11 P500 ABB OETL-NF800A

F11 P560 ABB OETL-NF800A

F11 P630 ABB OT800U21

F13 P710 Merlin Gerin NPJF36000S12AAYP
F13 P800 Merlin Gerin NPJF36000S12AAYP

525-690 B

F9 P355 ABB OT400U12-121

F9 P400 ABB OT400U12-121

F9 P500 ABB OT400U12-121

F9 P560 ABB OT400U12-121

F11 P630 ABB OETL-NF600A

F11 P710 ABB OETL-NF600A

F11 P800 ABB OT800U21

F13 P900 ABB OT800U21

F13 P1MO Merlin Gerin NPJF36000S12AAYP
F13 P1M2 Merlin Gerin NPJF36000S12AAYP

Tabnuua 7.60 PasbepguHutenu cetu, 12-umnynbcHble Npeobpa3oBaTeny YacToTbl

7.3.3 CeTeBble KOHTaAKTOpPbI

Tunopasmep MowHOCTb 1 HanpsXeHne KoHTakTop
N90K-N132 380-500 B GE CK95CE311N
N110-N160 380-480 B GE CK95BE311N
Déh N55-N132 525-690 B GE CK95CE311N
N75-N160 525-690 B GE CK95BE311N

N160-N250 380-500 B
N200-N315 380-480 B
D8h GE CK11CE311N
N160-N315 525-690 B

N200-N400 525-690 B

Tabnuua 7.61 KoHTakTOpbl ANA Kopnycos Tunopa3smepa D

Tunopasmep MowHOCTb 1 HanpsXeHne KoHTakTop
F3 P450-P500 380-500 B n P630-P800 525-690 B Eaton XTCE650N22A
F3 P560 380-500 B Eaton XTCE820N22A
F3 P630 380-500 B Eaton XTCEC14P22B
F4 P900 525-690 B Eaton XTCE820N22A
F4 P710-P800 380-500 B n P1M2 525-690 B Eaton XTCEC14P22B

Tabnuua 7.62 KoHTaKTOopbl ANsA KopnycoB Tunopasmepa F

YBE/IOMJIEHU.

OnA ceTeBbIX KOHTAKTOPOB HEOGXOAMMO NMpeaoCTaBAseMoe 3aka3unkom nutaHue 230 B.
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7.4 [ononHuTtenbHble CBeAEHNA O
aBuratene

7.4.1 Kabenb anektpoasuratens

C npe06pasoBaTeneM 4acToTbl MOTYT NCNOJZIb30BaTbCA
CTaHAapPTHbIE TpeX(baSHble ACMHXPOHHDbIE ABUraTenn Bcex
TMNOB. [1BUratenb JOMKeH NOAKMYATbCA K caiefyowmm
Knemmam:

. U/T1/96
. V/T2/97
. W/T3/98
. 3a3emieHve NofKIoYaeTca K Knemme 99

3aBOACKas HaCTPOMKa 3afaeT BpalleHvie Mo YacoBOM
CTpesike, MpPU 3TOM BbiXod Npeobpa3oBaTens YacToTbl
NOAK/IOUYAETCA Cieayowmm obpasom:

Homep knemmbi QyHKUMA
96 Cetb U/T1
97 V/T2

98 W/T3

99 3emna

Tabnuua 7.63 Knemmbl ynpaBneHus gauratenem

o Knemma U/T1/96 O—o—0
coeauHsetca ¢ ¢ason U v v w
o Knemma V/T2/97
coefimHaeTca ¢ pason V
o Knemma W/T3/98 o o o
coepvHsetca ¢ dason W
oO———=0

130HA036.10

Ta6bnuua 7.64 M3ameHeHne BpalleHNUa ABuratens

HanpaBneHue BpalleHVA MOXeT 6biTb N3MEHeHO nyTem
nepekntoueHuns asyx ¢as B Kabene gsuratens unu
nocpeacTBOM U3MeHeHUsA HacTponku B 4-10 HanpasneHue
spauwjeHus 0guzameris.

MpoBepKy BpaLleHWsi MOXHO BbIMOSIHNATL C MOMOLLbIO
napameTpa 71-28 Motor Rotation Check n BbiNnonHeHUs
LaroB, n3obpaxeHHble Ha Tabauua 7.64.

Tpe6oBaHusa K Tnopasmepy F

Tunopasmep F1/F3

K kaxxgomMy Mofyno MHBEPTOPA LOJIKHO ObITb MOAKIOUYEHO
OANHAKOBOE KONMMYeCTBO ¢dasHbIX Kabenel asuraTens;
UNCNo TakMX Kabenel JOMKHO ObiTb KPaTHbIM 2 (TO ecTb
JIOMKHO 6bITb 2, 4, 6 Unu 8 kKabenen). Ucnonb3oBaHue
ofHOro kabensa He gonyckaetcs. nvHa Kabenen mexgy
KNeMMamy MOAYNsl MHBEPTOpa U NepBol obLueli TouKom
¢$asbl JoMKHa OblTb OANHAKOBOWM NN Pa3nnyaTbCa B
npegenax He 6onee 10 %. PekomeHayemas obLiaa Touka —
Knemmbl aBuratens. Hanpumep, ecnu mogynb nHeeptopa A
umeet Kabenb anvHoi 100 M, BCe nocnegyrowme Moagynu
VNHBEPTOPa AOMKHbI MMETb Kabenu anuHon 90-110 m.

Tunopasmepbi F2/F4

K kaxxgomMy Mogzynto MHBEpPTOpa LOSIKHO ObITb MNOAKMNOUYEHO
OANHaKOBOE KONMMYecTBO dasHbIX kabenen aBuraTens;
YNCNo TakMx Kabeneln JOMKHO ObITb KpaTHbIM 3 (TO ecTb
JIOMKHO 6bITb 3, 6, 9 nu 12 Kabenei). cnonb3oBaHue
ofiHOro UNu AByX Kabenen He gonyckaetca. AnnHa Kabenen
MeXay KnemMmMamu Moayns MHBepTopa 1 nepBoi obuiei
TOUKOl ¢asbl AOMKHa ObITb OLMHAKOBOW UK Pa3nnyaTbCs
B npepenax He 6onee 10 %. PekomeHayemas obLyas Touka
— Knemmbl aBuraTtensa. Hanpumep, ecin mogynb
nHBepTopa A nmeeT Kabenb gnuHoi 100 m, Bce
nocnegyroowme MOAYNN MHBEPTOPA JOMKHbI MMeTb Kabenu
anvHon 90-110 m.

Tpe6oBaHMA K BbIXOAHON KNeMMHOI KOpobKe

OnvHa (He meHee 2,5 M) 1 KonnuecTBo Kabenen mexpy
KagblM MOZyNeM MHBepTOpa 1 obLein Knemmon B
KIeMMHOI KOpOobKe JOMXKHO ObITb OMHAKOBbIM.

YBEJIOMJIEHU

Ecnu ana o6paTHoi MmogepHU3aLun TpebyeTcs HepaBHoe
KONMMYeCcTBO NPOBOAOB Ha Kaxayio dasy, cnepgyeT
06paTUTLCA K N3roTOBUTENTIO U YTOUHUTL TPeGoBaHMA, a
TaKXe 3anpocuTb AOKYMeHTauuo, 1160 ncnosib3oBaTh
[OMOJIHUTENBHYIO WKad C BEPXHUM/HKHUM BBOLOM.

DNeKTPOHHOE TennoBoe pene npeobpasoBaTena YacToTbl
nmeet attectaumio UL ana 3awutbl 0gHOro gsurartens,
korga ana 1-90 Tennosas 3awjuma 0sueamers YyCTaHOBNEHO
3HaueHue ETR Trip (3TP: omknwoyeHue), a pna 1-24 Tok
dsuzamesis — 3HaYeHNE HOMMHANbHOIO TOKa ABuraTens
(cm. nacnopTHyto Tabnuuky gBurartens).

[inA TennoBon 3awWuTbl ABUraTeNs MOXKHO TaKKe
MCMoNb30BaTb JONONHUTENbHYIO NnaTy Tepmuctopos PTC
MCB 112. 31a nnata oTBeuaeT TpeboBaHMAM cepTudrKaTta
ATEX no 3awute gBuratesieil BO B3pbIBOOMACHbIX 06nacTax
— 30He 1/21 n 30He 2/22. Korga 1-90 Tennosas 3awuma
0suzamesis yCTaHOBJIEH B 3HaueHwue [20] ATEX 3TP un
ncnonb3yetca MCB 112, To gBuratenem c 3awmTon Ex-e
MOHO YMpaBiATb BO B3pbIBOOMACHbIX 30Hax. [ogpobHee o
HacTpolke aBuraTenen ¢ 3awmton Ex-e ¢ yenbto
obecneyeHuss 6esonacHo paboTbl NpeobpasoBaTens
YacToTbl CM. PYKOBOACTBO MO NPOrpaMMMpOBaHUIo.
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7.4.2 MapannenbHoe coeaviHeHne aBuraTenen

I'Ipeo6pa3OBaTenb 4acCTOTbl MOXET yNpaB/iATb HECKOJIbKUMW OBUTraTeNIAMUN, BKNIOYEHHBIMN NapannesbHOo. anI NCNoJsib30BaHUN
napannenbHOro nogkKni4vYeHnA ,ElBIAFaTeJ'IeI;I cnefyet yunTbliBaTb aiefgylowie MOMEHTbI:

. MpumeHeHNA ¢ NapannenbHbIMY ABUraTENAMU LOMKHbI paboTaTtb B pexume U/F (B/Tw)
. B HeKOTOpbIX CMCTEMaX MOXeT UCMoNb3oBaTbca pexum VCCPIUs,

. O6Wwmin ToK, NOTPebnaembIii ABUraTENIAMI, HE LOSIKEH MPEBbIWAaTb HOMUHAMbHbIA BbIXOAHOM TOK linv
npeobpasoBaTens YacToTbl.

. Ecnn MoWHOCTU fBUraTeneil 3HaUMTENbHO PA3NNYAIOTCA, MOTYT BO3HMKATb MPOGNEMbl NMPU MYCKe 1 Ha MasblX
CKOPOCTAX BpaLleHUs, MOCKONbKY OTHOCUTENIbHO GOSbLIOE aKTVBHOE COMPOTMBEHME CTaTopa MaSIOMOLLHbIX
ABuratenein Tpebyet 6onee BbICOKOro HanpsiKEHUs NPU NMycke U Ha Masibix 060poTax.

. DnekTpoHHoe TensioBoe pene (3TP) npeobpasoBaTens YacToTbl HeNMb3A UCMOMb30BaTb AN1A 3alUTbl ABUraTeNein.
CnenyeT npeaycMoOTpeTb AOMOHUTENbHYIO 3alWMTy ABUraTeneil C MoMOLb0 TEPMUCTOPOB B 0OMOTKE Kaxnoro
ABUraTens unv UHAUBUAYasnbHbIX TepMoperne.

o Korpa gBuratenu coefuHeHbl napaniensHo, napametp 1-02 Flux- ucmoyHuk OC 08uzamesns NCNONb30BaTbCA He
MOXeT, a napameTp 1-01 MpuHyun ynpasneHus 0sueamesnem LOMMKEH UMETb 3HaueHue Special motor characteristics
(U/f) (CneyuansHeie xapakmepucmuku dgueamens (U/f)).

PucyHokK 7.34 PasnnyHoe cxembl nNapanfiefnibHOro NoAKno4YeHna agsuratenen

A MoHTax ¢ Kabenamu, COeArHEeHHbIMY B O6LYMIA XKIYT, Kak NnokasaHo Ha A 1 B, peKkomeHZyeTcsA TONbKO Npu Heb6OoNbLION ANVHe
Kabenen.

B YunTbiBaliTe MakcUManbHble AAVHbI Kabenei ABurateneli, ykasaHHble B 21aed 4.3 O6wue mexHudyeckue mpe6o8aHus.

Tpe6oBaHue K obwwei anvHe Kabenei auratenen, ynomsaHytoe B 1aed 4.3 O6ujue mexHudeckue mpe60o8aHus, [ENCTBUTENbHO NNLLb
B C/lyyae, KOrfa AfIMHa KaXaoro 13 napannesbHbix Kabenen He npesbiwaeT 10 m. (Mpumep 1)

D YuutbiBaTe nepenag HanpsXeHun mexay kabenamu gsuratens. (Mpumep 1)

E YunTbiBaiiTe nepenaf HanpskeHWn mexay Kabenamu asuratena. (Mpumep 2)

F TpeboBaHue K oblwein anuHe Kabenew fBuratenei, ynomaHytoe B a1asa 4.3 Obujue mexHuyeckue mpe6og8aHus, ReNCTBUTENbHO NLUb

B C/lyyae, KOrfa AfIMHa KaXaoro 13 napannesbHbix Kabenen He npesbiwaeT 10 m. (Mpumep 2).

Ta6bnuua 7.65 MNosicHeHns K PucyHok 7.34
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7.4.3 W3onauna puraTensa

Ana kabenei auraTens, AnnHa KOTOPbIX MeHbLLE Wn
paBHa MaKCMMasnbHOW ONUHE Kabenen aBuratens,
YKa3aHHoW B 2/1a8a 4.3 Obwjue mexHudyeckue mpebosarus,
UCNosb3yiTe HOMUHaNbHbIE 3HAYEHUA U30NALMKW ABUraTens
u3 Tabnuya 7.66. Ecnn aBuratenb UMeeT HU3KWUIA YPOBEHb
usonsaumm, Danfoss pekomeHayeT ncnonb3osatb GuUnbTP
du/dt nnn cuHycomngHblii GunbTp.

HomuHanbHoe Hanps)xeHune |Usonauua asuratens

cetn

Uns 420 B Crang. U = 1300 B

420 B < Un< 500 B Yeun. UL = 1600 B

500 B < Un < 600 B Yeun. UL = 1800 B

600 B < Un < 690 B Yeun. U = 2000 B

Tabnuua 7.66 HomunHanbl nsonauun asuraTens

7.4.4 TloaWwnnHUKOBbIE TOKN ABUraTens

Bce pBuratenu, ncnonb3yemble ¢ npeobpasoBaTenamu
yactoTbl FC 302 90 KBT nnu Bbile, AOMKHbI UMETb Ha
HENPUBOAHOM KOHLIE N30NIMPOBaHHbIE MOAWNMHUKA ANs
YCTPaHEHUA NOALMMHMNKOBBIX TOKOB. [nA MUHMMU3aLUK
TOKOB MOALWMMHMKOB M Bafia Ha NPMBOAHOM KOHLe
Heob6xo4MMOo obecneunTb Hagnexallee 3asemneHme
npeob6pasoBaTesia YacToTbl, ABUraTeNnsa, BEAOMOM MaLUUHbI 1
LBUraTens, NogKNIOYEHHOIO K BeJOMOIN MalUVHe.

CTaH,ElapTH bleé KOMNeHCalMNOHHbIe Mepbl:

. Mcnonb3oBaHue N30MNPOBAHHbIX NOALLUNMHUNKOB.
(] I'IpanmbHoe BbINONHEHNE Npouenyp MOHTaXa.

- ObecneyeHne COOCHOCTU MeXay
ABUraTenem n Harpyskomn.

- YeTkoe cobsniopeHre pekomeHaaumuin no
ycTaHoBKe B cooTtBeTcTBUM ¢ SMC.

- YcnneHne 3aszemnenuna (PE) gna
YMEHbLUEHUA BbICOKOUYACTOTHOMO
mMmnepaHca 3asemnenua (PE) B
CPaBHEHUN C BXOAHbIMW CMJIOBBIMMA
nposogamu.

- Mexpgy npeobpasoBaTenem yactoTbl U
3MeKTpoABuraTenem HeobxonMmo
obecneunTb XopoLlee BbICOKOYACTOTHOE
coeguHeHue. CnepyeT MCNoNb3oBaTb
3KpaHVPOBaHHbIV Kabesnb, KOTOpbIi
COeQVHEH C ABWraTenem u
npeobpasoBaTenem 4acToTbl MO BCEN
OKpY>KHOCTM (360°) nonepeyHoro
CeyeHus sKpaHa.

- Y6enutecb B TOM, UTO MMMEAAHC OT
npeo6pa3oBaTens YacToTbl Ha 3eMJT0
3[0aHVA HUXKe MMNedaHca 3a3emyieHus
MaLUWHbl. DTO MOXEeT NpPeaCTaBNATb
npo6nemy nNpu NCNOIb30BaHUN HACOCOB.

- OpraHu3yiiTe npAMoe nopKoyeHne
3a3emneHna Mexay ABuratesiem un
HarpysKomn.

. YMeHbLwunTe yactoTy KommyTauuu IGBT.

. MN3meHunTe dopmy KonebaHuin NHBEPTOPA,
Bblbepute 60° AVM unun SFAVM.

. Vcnonb3yiTte cucteMy 3a3emneHus Bana unu
N30NIMPOBaHHY0 MydTy.

. Vicnonb3yiiTe TOKONPOBOAALLYIO CMa3Ky.

] Ecnn Bo3moxHo, VICI'IOJ'Ib3thTe MWHUManbHble
YCTaBKMU CKOPOCTNU.

. MocTapaiitTecb obecneuntb 6anaHc HanpsXXeHNa
AVHUK C 3emiell. 3TO MOXeT ObiTb
TPYAHOBbLINOAHMMbIM Ana cuctem IT, TT, TN-CS
WK CUCTEM C 3a3eM/IEHHOW BETBbIO.

. Wcnonbynte ¢unbtp dU/dt mnu cHyconpHbii
dunbTp.

7.5 Kabenu n knemmbl ynpasfieHua

7.5.1 Joctyn K Knemmam yrnpasneHus

Bce knemmbl Ans nopgcoeanHeHvs Kabenen ynpasneHus
pa3mMeLlanTca Nog KNeMMHOWM KPbIWKOW Ha nepeaHen
CTOpoHe npeobpasoBatens YacToTbl. CHUMUTE KPbILIKY C
NOMOLLbIO OTBEPTKN.

7.5.2 MNpoknagka Kabenen ynpaeneHus

3akpenunTe CTAXKaMU 1 NPOSIOXKKMTE BCe MPOBOAA
yrnpasfieHns, Kak NokasaHo Ha PucyHok 7.35 n PucyHok 7.36.
He 3abyfbTe NpaBuabHO NOAKMIOUYNTb SKPaHbI, YTOObI
obecneunTtb ONTMManbHYI0 YCTOMUMBOCTb K SNEKTPUYECKUM
rnomexam.

MopknioueHne nepudepuinHoNn WnHbI

MopknioueHnA BbIMOMHAIOT K COOTBETCTBYIOLMM
[OMOSHUTENbHbIM YCTPOWCTBAM Ha Mnnate ynpasneHus.
MoapobHee cm. COOTBETCTBYIOLME UHCTPYKLMU ANA
nepudepuintHOM WKHbI. ITOT Kabenb fomxKeH ObiTb
3aKpenneH CTAXKaMM 1 MPOJSIOXKEH BMeCTe C APYrMu
npoBoAamu ynpasneHua BHYTpu ycTponctea. Cm.
PucyHok 7.35 — PucyHok 7.39.
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B npeobpaszoBatenax yactoTbl TUNopasmepos D n E
MNMEETCS BO3MOXKHOCTb MOAKNIOUEHMA NepudepunitHon
LUMHBI C BEPXHEN CTEHKM KOPMNYCa, Kak NokKa3aHo Ha
cnepyowmx prcyHkax. B 6nokax 1P21/54 (NEMA-1/
NEMA-12) BepxHiol KpbILWKy cregyeT yaanuTb.
Homep KomnnekTa Ana BepxHero nogknoyeHns
nepndepuitHon WwuHbl: 176F1742.

130BC527.10

130BA867.10

jon A
g profibus Opti©
FC300 Service E

PucyHok 7.35 MaplupyT npoknaaku npoBoAKW nnatbl
ynpasneHus gna D3h. Mpu npoknagke npoBofAoB nnatbi
ynpasneHus gna D1h, D2h, D4h, E1 n E2 ucnonb3syetcs ToT xe

MapLipyT.
PucyHok 7.37 MNopknioueHve nepndepuitHON WNHbI CBEPXY

130BB187.10

130BB255.10

©
'

PucyHoK 7.38 YcTaHOBNEHHbII KOMMEKT ANA BEPXHEro BBoAa
Profibus

PucyHok 7.36 MapLlupyT npoknaaku NpoBOoAKW nnatbl
ynpasnenua ana F1/F3. Npu npoknagke npoBoAoB nnatbl
ynpasnenua ana F2/F4 ncnonb3yetca TOT XKe mMapLupyT.
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2 7.5.3 Knemmbl ynpasneHus
2 Homepa uepTexxenn gnAa cnpaBKu:
1. 10-KOHTAKTHbIN pa3bem LUPPOBLIX BXOAOB/
BbIXOZOB
2. 3-KOHTAKTHbIA pa3beM WUHbI RS-485
3. 6-KOHTaKTHbI pa3bem aHanoroBbIX BXO[0B/
BbIXOZ0B

4, Paszbem USB

130BA012.12

PucyHok 7.39 3agenka skpaHa/pa3rpyska HaTaxeHuna

NPOBOAHNKOB NepudepuiiHoON WKHbI

YcTaHOBKa BHELIHEro NCTOYHMKa NuTaHuA 24 B nocr.
TOKa

MomeHT 3aTaxku: 0,5-0,6 Hm

Pa3mep BunHTOB: M3

BHeLWwHnN NCTOYHMK NuTaHma 24 B NoCT. TOKa MOXeT
MCMNONb30BaTbCA B KaUeCTBE HU3KOBOJIbTHOIO MCTOYHMKA
NUTaHWA NiaTbl yNpaBneHnusa u Nbbix gpyrux

YCTaHOBJIEHHbIX JOMONHUTENbHBIX NnaT. OH obecneunsaet
nosiHoLeHHyto paboTy LCP (BKnouyas ycTaHOBKY
napameTpoB) 6e3 noaknoueHunsa K snekrpocet. Obpatute
BHMMaHWe Ha TO, YTO Mocne NOAKMIOYEHUA UCTOYHUKA 24 B
MOCT. TOKa NOABAAETCA NpefynpexaeHme 0 HU3KoM
HanpA»KeHWW, OfHAKO, OTKIIIOYEHNA HE MPOVNCXOANT.

PucyHok 7.40 Knemmbl ynpasneHus (Bce Tunopasmepbi)

Homep OyHKUMA

35 (-), 36 (+) BHewHnin nctoyHnk 24 B noct. Toka

7.5.4 Mepekntoyatenu S201 (A53), S202
Tabnuua 7.67 Homepa Kiemm A/ BHELUHEro UCTOYHMKA (A54) n S801
nuTtaHuA 24 B nocT. Toka

Mepekniouatenn S201 (A53) n S202 (A54) ncnonb3yoTca
ABH MMAH I/l E! 4na Bblbopa CUrHana aHanoroBoro BXofja — TOKOBOFO
curHana (0-20 mA) nnmn curHana HanpsaxeHua (ot -10 go 10
B) koHbUrypaumn aHanoroBbIx BXOAHbIX Knemm 53 u 54,
COOTBETCTBEHHO.

Y1o6b1 06ecneunTb Hagnexatlyio rafibBaHN4ecKyio
pa3BA3Ky (tuna PELV) knemm ynpaBneHusa
npeo6pasoBaTens YacToTbl, UCMNONb3YATe NCTOUYHUK 24 B

nocT. Toka Tuna PELV.
MNepekntouatens S801 (BUS TER.) MOXHO ncnonb3oBatb Ans

BK/IOYEHMA OKOHEeYHOM Harpysku ana nopta RS-485
(knemmbl 68 1 69). Cm. PucyHok 7.43.
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DNEeKTPNUYECKUN MOHTaXK

YCTaHOBKM MO yMONYaHuMio: 7.5.6 Mprmep 6a30BO CXeMbl
5201 (A53) = OFF (Bbikn.) (Bxoa Hanps»keHWUs) nogkntyeHmA
5202 (A54) = OFF (Bbikn.) (Bxoa Hanps»keHUs)
1. YcTaHOBUTE KNeMMbl 13 MakeTa C KOMMIEKTOM
S801 (oKoHeuHasa Harpyska wuHbl) = OFF (Bbikn.) ; y
NPVHAANEXHOCTEN Ha NepeaHen CTOpoHe
YBEJIOMJIEHU npeobpa3oBaTeNa YacToTbl.
2. MopkniounTe Knemmbl 18, 27 1 37 K HanpaXKeHMIo

N3meHATb nonoXxeHne nepeknoyaTens MOKHO TONbKO
npy OTKIIOYEHHOM NUTaHUN. +24 B (knemma 12/13)
YcTaHOBKU MO YMONYaHuIo:

18 = nyck, 5-10 Knemma 18, yugpposoti 8xo0 [9]

27 = OCTaHOB, UHBEPCHbIN, 5-12 Knemma 27, yugposoli 8xod

1308T310.11

[6]
37 = 6e30mnacHoe OTK/IoYeHNe KPYTALLEro MOMEHTa,
NHBEpPCHOEe
= o) o
=) ~ u\?
z " " <
§ & z
m

S
e
©
o

Ol
O[]

mislell
He o[

1OO[

PucyHok 7.41 PacnonoxeHune nepekniouyatenen S801, S201 n

S202 (cneBa HanpaBo)

7.5.5 MoHTax Knemm ynpasneHuA

Start Stop inverse Safe Stop

Knemmbl ynpaBneHus
[na nogknioyeHNa NPoBoAa K KneMme BbiNoHUTE
cnepyowme oencTBus: Speed

1. 3aumctuTe m3onAuuto Ha 9-10 mm.

2. BctaBbTe 0TBEpTKY (Makc. 0,4 x 2,5 mm) B
KBagpaTHOe OoTBepcTuMe.

3. BcTaBbTe NMPOBOA B COCeAHEE KPyrioe oTBepCTMe.
M3BneknTe oTBepTKY. Tenepb NpoBOj 3aKpemnsieH Start (18)

4,
B Knemme.
Start (27)
YTo6bI M3BNEUb NPOBOA 13 KNEMMbI, BbIMONHUTE
cnenyloume nencrena: PucyHok 7.42 ba3oBaA cxema nogknoveHua

1. BctaBbTe oTBepTKYy (Makc. 0,4 x 2,5 mm) B
KBajpaTHOe oTBepcTue.

2. BbiTAHMTE NpoBog.
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DNEeKTPNUYECKUN MOHTaXK

7.5.7 MoHTax kabenen ynpasneHus

JNeKTPUYECKii MOHTaX

230VAC
50/60Hz

130BC532.10

230VAC

50/60Hz
. x X% I T
3Ph 91 (LN, \ )
ase —
power gg (tg) H T T I F”ii =
input 9 (L3) Y Y Y =
T | P
f A Switch Mode
Load Share [ 22 §+)) Power Supply 1
| Brake
resistor |Regen
ovde 50 (+10V OUT) |
A53 U-l (5201) |
-10VDC - +10VDC 53(AIN) |
ON=0-20mA
0/4-20 mA N .
m A54 U-| (Szoé) OFF=0-10V | 240Vac, 2A
-10VDC - +10VDC S4(AIN) |
4-20 mA 400Vac, 2A
55 (COM A IN) |
\
12 (+24V OUT)
/ \ \ 240Vac, 2A
| | 13 (+24V OUT) P 5-00 | 400Vac. 2A
| — 24V (NPN) | l
T +—
| | 18 (D IN) ﬁ/ov (PNP) |
|
— 24V (NPN
T | 19 (D IN) :'xﬁ/ov (I(JNP)) | (COM AOQUT) 39 | ] Analog Output
0/4-20 mA
|
1 \ 20 (COMDIN)} ! $801/Bus T oun 42
[ ) ) _ 24V(NPN ‘ us lerm.
‘ — AT Ve]T) ) m—— oV vy OFF-ON A
| | - 24V \ ON=Terminated :
| \ | \ n ‘ = OFF=Open i] Brake Temp
| o | - ov | 5V 2 (NC)
; ; | —24V(NPN) |
[ [ 7729 (DIN/OUT)
| ‘ | ‘ pryTy ﬁov (PNP) |
| | ] S801
r r o |
\ ) i | |R574£:s (P RS5-485) 68 RS-485
| | nterface
T T 3~ — 24V (NPN)
| | | | 32(DIN) ﬁ/o\/ (PNP) : (N'RS-485) 69
|
] _—24V(NPN) COM R5-485) 61
T 1 33(DIN) ") OV (PNP) \ ( )
\ | \ | ‘ (PNP) = Source
,,,,,,,,,,,, NPN) = Sink
9737 (DIN) ( )=sin

PucyHok 7.43 Cxema MeXKOMMOHEHTHbIX cOeANHeHNIA, Npeobpa3oBaTeny YacToTbl TUNopasmepa D (A = aHanoroBoe, D = uudpposoe)
Knemma 37 ncnonb3syetca AnAa 6e30nacHOro OTK/IIOYEHUA KPYTALLEro MOMEHTa. YKasaHMA Mo ycTaHOBKe 6e30MacHOro oTKNioUYeHNs
KpYyTALLero MomeHTa cMm. B 2s1a8a 3.12 be3onacHelli ocmaHos.
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DNEeKTPNUYECKUN MOHTaX PykosogacTBo no npoektnposaHuio VLT® AutomationDriveFC 300 90-1200 kBT
]
4+ + L _ Q
A A A 4’? “ 2
) W 7 7 s g
poner. 12) VR = = -
input L3) A A A (W) 98 | i =
L @(PE) 99 I_—T
* { L e
DC bus [ T / Switch Mode
- ;7 Power Supply 4 _
-+ (R+) 82 Brake
A resistor
10V OUT _
+10Vdc QL H10voun) (R) 81
5201
0/-10vdc- — — =
Q53 (AIN) g -
+10Vdc [ﬁ N ON=0/4-20mA relay
0/4-20mA $202 | OFF=0/-10Vdc - |
0/-10Vdc - [r;L 54 (A IN) [ ¢ +10Vdc 240Vac, 2A
+10Vdc s ‘
0/4-20 mA s
55 (COM A IN) ‘
~ - -7
/ / 12 (+24V OUT)
, \ ! \ ‘ 240Vac, 2A
li T
13 (+24V OUT) y
| \ | | ‘P 5-00 ‘ 400Vac, 2A
1 ¢ , ' 24V (NPN)
\ : 180N D\X} OV(PNP) |
f ’ | 24V (NPN)
| T ( 90N :Im OV (PNP) ‘ ! } Analog Output
| Ly | 074-20mA
f \ f 20 (COMDIN) } | ‘ (AOUT) 42 §
\ [ | 727 (DIN/OUT) 2V (NN
5801
‘ ‘ — 24V | OV (PNP) ‘ = ON=Terminated
| ‘ | ‘ L | ‘ NH Z| OFF=Open
\ \
\ ‘ \ ‘ s oovl | sy
\ \ * | 24V (NPN) ‘
| ) 729 omoun | — % OV (PNP) |
\ F J i |
\ by ! | |
| | | | - oV
\ ‘ (N RS-485) 69 RS-485
| | \ | SO 24V (NPN) Interface s
| I \ I (OIN) ‘ OV (PNP) ‘ (P RS-485) 68
I I 24V (NPN
1 ’ 1 ' 33(DIN) :'X} OV((PNP; (COM RS-485) 61
/ / |
\ \
/ / % _

PucyHOK 7.44 CxemMa M@XKOMMOHEHTHbIX COeiuHeHNii, Nnpeobpa3soBaTenb YacToTbl TUNopasmepos E n F

Mpw 6onbLo gnvHe Kabeneir ynpasneHna 1 Kabenei aHanoroBbiX CUrHAIOB B KOHTYpax 3a3eMfeHnA MOryT NpoTeKaTb TOKK
¢ yactoTou 50/60 Iy, obycnoBneHHble MomMexamu OT Kabeneii ceTv anekTponuTaHuA. B Takom crnyyae cnegyet pasopBaTb
3KpaH Kabensa nny yCcTaHOBUTb MEXAY SKPaHOM U LIaccy KoHAeHcaTop emkocTbio 100 HO. Lindposble 1 aHanorosble BXoAbl 1
BbIXOAbI CliefyeT NoAkIoyaTh K obwum Bxofam npeobpasoBatens YactoTbl (knemmbl 20, 55, 39) oTaenbHbIMY NPOBOAAMMU,
4TOObI NCKNIOYMTL BINAHME TOKOB 3a3emieHuns 13 obenx rpynn Ha apyrve rpynmnbl. Hanpumep, nepeknouyeHre umppoBoro
BXOA)a MOXET CO3AaBaTb NOMEXW [NA CMrHana aHajoroBoro Bxopaa.
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BxogHaA nonApHOCTb Knemm ynpasjieHuA J
PNP (Source) 4
Digital input wiring
\
12 13 18 19 | 27 |29 | 32 33 20 | 37
[ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
° ° . ° ° ° ° ° ° L]
‘
I H ,
| A
\
\ y
\

(
_

130BA681.10

+24VDC
0VvDC
130BT106.10

PucyHokK 7.45 BxogHaa nonapHOCTb Knemm ynpasneHusa (PNP-

NCTOUYHMK)
Y - PucyHok 7.47 3apienka sKkpaHa 1 pa3rpyska HaTaXeHus Kabens
> ] :
3 NPN (Sink) 8 S ynpaBneHus
+ Digital input wiring S) =
R
12 | 13 18 19 27 29 32 33 20 | 37

o &6 6 6 6 6 6 ¢ o o
? ® 6 6 6 6 6 6 0 O
| l
| \

PucyHok 7.46 BxopgHaa nonapHocTb Knemm ynpasneHusa (NPN-
CTOK)

YBENOMJIEHU

Wcnonb3yiiTe 3KpaHNpoBaHHble/3alMLLeHHble Kabenu,
cooTBeTcTBYyloOWMe Hopmatneam IMC. MoagpobHee cm.
enaea 7.8 Moumax ¢ yuemom mpeb6osaruti no SMC.
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7.5.8 12-mmnynbcHble Kabenu ynpasneHus

CONTROL CARD CONNCECTION o
a
&
- 3
Switch Mode ®
Power Supply
24Vdc
130/200mA
+10Vdc 50 (+10 V OUT)
-10Vdc _ 5202 P
+10Vdc [ 53(AIN) e
- ON/I=0-20mA
0/4-20 mA 5201 OFF/U=0-10V
- - ~ o
movae | T seem NIEE]
0/4-20 MA -
55 (COMAIN)
12 (+24V OUT)
P P P 5-00
| | | | 13 (+24V OUT)
| \ | ‘ \ 24V (NPN)
| o | T 180DIN) :'M OV (PNP)
’ L l 24V
(NPN)
(COMAOUT) 39 Analog Output
| L | T 190IN) D‘X} oV (PNP) : [ } 0/4-20 mA
J I ‘w (AOUT) 42
‘ | | 2otcomom )
’ ’ ‘ 24V (NPN)
| I | T 27 (DIN/OUT) :'M OV (PNP) 5801
| | F ‘ ON=Terminated
| | 24V Nl Z| OFF=Open
\ \ ov
S A \ s
f f : 24V (NPN) L«:n—«
\ | \ I 29 (D IN/OUT) r ﬂ OV (PNP)
— 24
‘ ' ‘ ' ‘ 5801
| | }
| |
| | -ov
| | L J ‘ RS -485 (N RS-485) 69
I I Interface
f f 24V (NPN)
\ | \ I 32(DIN) oV (PNP) (P RS-485) 68
| |
24V (NPN §
T T Yo :'\L} v ((PNP; (COM R5-485) 61
\ / \ / (PNP) = Source
\ \ > (NPN) = Sink

37(DIN)
/777 ;7 ‘ -

56 7 8 56 7 8 56 7 8 56 7 8 56 7 8
T 1 T 1 i 1 T 1 | —
12 3 4 12 3 4 1T 2 3 4 12 3 4 12 3 4
Cla5 Cl45 Cl45 Cla5 Cl45
MODULE MODULE MODULE MODULE MODULE

1112 13 14 {1112 13 14| |11 12 13 14| |11 12 13 14| |11 12 13 14

15 16 17 1? 15 16 1‘7 18 | |15 16 1‘7 1§ 15 16 1‘7 1? 15 16 17 18

PucyHok 7.48 Cxema Kabens ynpaBneHus
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@9 @

+ B
REGEN
TERMINALS

CUSTOMER _|
SUPPLIED 24V RET.

CONTROL CARD PIN 20
(TERMINAL JUMPERED TOGETHER)

130BB760.11

CUSTOMER _|
SUPPLIED 24V

CUSTOMER SUPPLIED
(TERMINAL JUMPERED TOGETHER)

il
Al

PILZ
TERMINALS

—= MCB 113 PIN X46/1

©OOOOO

—= MCB 113 PIN X46/3

—
@
o

— MCB 113 PIN X46/5

—= MCB 113 PIN X46/7

— MCB 113 PIN X46/9

—= MCB 113 PIN X46/11

— MCB 113 PIN X46/13

— MCB113PIN12

®@®E G

EXTERN

E

—
@
B

— CONTROL CARD PIN 37

XTERN]

— TBO8PIN 01

— TBO8PIN 02

— TBO8 PIN 04

N~

— TBO8PIN 05
MCB 113 PIN X47/1
MCB 113 PIN X47/3

XTERNAL BRAKE
— MCB 113 PIN X47/2

EXTERNAL BRAKE
— MCB 113 PIN X47/4

— MCB 113 PIN X47/6

NAMUR Terminal Definition

— MCB 113 PIN X47/5
— MCB 113 PIN X47/7

N~ T

— MCB 113 PIN X47/9

— MCB 113 PIN X47/8

— CONTROL CARD PIN 53
EXTERNAL BRAKE
— CONTROL CARD PIN 55

EXTERNAL BRAKE

— MCB 113 PIN X45/1

—— MCB 113 PIN X45/2
TB3 INVERTER 2

— MCB 113 PIN X45/3

+—— MCB 113 PIN X45/4 AUX FAN AUX FAN

— MCB112PIN1

emmmmwmmwmmw@m&wmmmum«mmﬂxmb

— MCB112PIN2 L1 L2 L1 L2

CICIICIC)

TB

~N

PucyHok 7.49 dnektpuueckme Knemmbl 6€3 fONONHUTENbHbIX YCTPONCTB

Knemma 37 — 3T0 BX0of, NCMONb3yeMblil AnA 6e30nacHOro OTKIYEHNA KPYTALLEero MOMeHTa. YKa3aHuA No ycTaHOBKe
6e30MacHOro OTK/OYEHWA KPYTALLEro MOMeHTa CM. 21asa 3.12 besondcHbili ocmaHos.

1) F8/F9 = (1) Habop Knemm.

2) F10/F11 = (2) Habopa Knemm.

3) F12/F13 = (3) Habopa Knemm.
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BxoaHas NonspHOCTb KNemm ynpaBneHus

PNP (Source) =

8 g

> Digital input wiring 8 c

N > @

(=3

+ o 2
12 13 18 19 27 29 32 33 20 37

. ° L]
\
\
\
\

(
_

PucyHok 7.50 BxogHaa nonapHOCTb KNeMMm ynpasneHus

< NPN (Sink) ! S
F Digital input wiring S) =
[=3
12 |13 |18 |19 | 27 |29 | 32 | 33 0 |37 |
o &6 6 6 6 6 06 06 0 O
? ® 6 6 6 6 6 6 0 O
I
\
\
|
\
\
\
\
\
| 7
‘ /
‘ \
1 L L _ N D N
— o —0 0 0 0
PucyHok 7.51 BxogHaa nonAapHOCTb KNeMM ynpaBieHus
7.5.9 Bbixoa pene ana Kopnycos
TMnopasmepa D
Pene 1
. Knemma 01: obuwan
. Knemma 02: HOpmanbHO Pa3OMKHYTbIA KOHTAKT,
400 B nepem. ToKa
. Knemma 03: HOpManbHO 3aMKHYTbIA KOHTaKT, 240

B nepem. Toka

Pene 2
. Knemma 04: o6wan

. Knemma 05: HOpManbHO Pa3oOMKHYTbIN KOHTAKT,
400 B nepem. ToKa

. Knemma 06: HOPManbHO 3aMKHYTbIA KOHTaKT, 240
B nepem. Toka

Pene 1 1 2 nporpammupytotca B 5-40 Pene ¢pyHkyud,
5-41 3adepxka sknodeHus, pene v 5-42 3adepxka
8bIK/IIOYeHUs, pese.

Mcnonb3ynTte gononHuTenbHbii mogynb MCB 105 B
KayecTBe LOMNONHUTENbHbIX BbIXOAO0B perse.

e
b
wn
relay1 — 2
R
03 -
240Vac, 2A
02
I 400Vac, 2A
01
relay2 ]
06
240Vac, 2A
05
—— 400Vac, 2A
04
PucyHok 7.52 [lononHuTenbHble BbIXOAbI pene B Kopnycax
Tunopasmepa D
7.5.10 Bbixop pene ana kopnycos E un F
Pene 1
. Knemma 01: obuwan
. Knemma 02: HOpManbHO Pa3sOMKHYTbIA KOHTaKT,
240 B nepem. ToKa
. Knemma 03: HOpManbHO 3aMKHYTbIA KOHTaKT, 240
B nepem. Toka
Pene 2
. Knemma 04: o6wan
. Knemma 05: HOpManbHO Pa3OMKHYTbIA KOHTAKT,
400 B nepem. ToKa
. Knemma 06: HOPManbHO 3aMKHYTbIA KOHTaKT, 240

B nepem. Toka
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Pene 1 n 2 nporpammupytotcs B 5-40 Pene ¢yHkyud,
5-41 3adepxka sknoyeHus, pene n 5-42 3adepxka
BbIK/IIOYEHUs, perse.

Wcnonb3ynte gononHutenbHbin mogynb MCB 105 B
KauecTBe JOMONHUTENbHBIX BbIXOAOB pene.

(=]

~N

<

(=]

<

o

o

[aa]

relay1 I -
03

240Vac, 2A
02
01
relay2 —

06

— 240Vac, 2A
05

—— 400Vac, 2A
04

PucyHok 7.53 [lononHuTeNbHble BbIXOAbI pene B Kopnycax
Tunopasmepa E n F

7.5.11 Tepmopene TOPMO3HOro pe3ncTopa

Tunopasmepbl D-E-F
MowmeHT 3ataxku: 0,5-0,6 Hm
Pasmep snHTOB: M3

JTOT BXO[ KOHTPOAMpPYET TemrnepaTypy TOPMO3HOro
pe3uncropa, NOAKNIOYEHHOrO CHapyXu. Ecnn Bxoa mexay
knemmamu 104 1 106 3ambikaeTcs, npeobpasoBaTtenb
4acToTbl OTKIIOYAETCA C NpeaynpexaeHeM/aBapuinHbiM
curHanom 27 «Topmo3sHon IGBT». Ecnn coegnHeHne mexay
knemmamu 104 1 105 3ambikaeTcs, npeobpa3oBaTtenb
4acToTbl OTKIIOYAETCA C NpeaynpexaeHeM/aBapuinHbiM
curHanom 27 «TopmosHon IGBT».

Ycranosute pene KLIXON ¢ HopmasnbHO 3aMKHYTbIMU
KOHTaKkTamu. Ecnin paHHaa ¢yHKUMA He ncnonb3yercs,
Knemmbl 106 1 104 HeEO6XOAUMO 3aMKHYTb HAaKOPOTKO.
HopmanbHo 3amkHyTbIN: 104-106 (Nepembluka yCTaHOB/IEHA
Ha 3aBOAe-U3roToBUTENE)

HopmasnbHo pa3omkHyTbin: 104-105

Homep knemmbi
106, 104, 105

OyHKuyMA

Tepmoperne TOPMO3HOrO pesncTopa.

Ta6nuua 7.68 Knemmbl Tepmopene TOPMO3HOro pesuncropa

YBEJIOMJIEHU

Ecnn TemnepaTypa TOPMO3HOIO pe3ncropa CTaHOBUTCA
CNMLIKOM BbICOKOI1 1 cpabaTbiBaeT Tepmopene,
TOpMOXeHue asuratens npe06pa303aTeneM 4acTtoTbl
npeKkpaliaeTca n gBuratesib oCTaHaB/IMBaeTCA Bbiberom.

NC| C | NO

175ZA877.10

PucyHoK 7.54 MeXXKOMMNOHEHTHble COeAVIHEHNA Tepmopene
TOPMO3HOrO pe3ncropa

7.6 [JononHuTenbHble cOegMHEHNA

7.6.1 MNopknioyeHne WKHbI MOCTOAHHOIO
TOKa

Knemma WrHbI NOCTOAHHOIO TOKa ncnonb3syetca anAa
pe3epBHOro NMTaHMA NOCTOAHHbIM TOKOM, KOrga
NPOMEXKYTOYHAA CXeéMa NUTaAaeTCA OT BHELWHEro NCToO4YHMKa
NMNTaHUA.

Homep knemmbl OyHKuMA

88, 89 LLInHa nocTtoAHHOro ToKa

Ta6bnuua 7.69 Knemmbl WHbI NOCTOAHHOIO TOKa

[na nonyyeHna fononHUTENbHON NMHPOpMaLUn
obpatnTech K KomnaHumn Danfoss.

7.6.2 PasgeneHuve Harpysku

PaspeneHune Harpysku TpebyeT OMNOMHUTENbHOrO
060pyLOBaHUA 1 PACCMOTPEHUA BOMPOCOB 6e30MacHOCTM.
MogpobHee cm. MpumedaHue o pazdenieHuu Hazpy3Ku.

ANPEOYNPEXOEHWNE

WmeiiTe B BUAY, UTO Ha KNemMMax MOryT BO3HUKaTb
HanpsaXxeHua go 1099 B nocTtosaHHOro TokKa.

Homep knemmbi | DyHKUMA

88, 89 PaspeneHuve Harpysku

Ta6nuua 7.70 Knemmbl pasfieneHua Harpysku
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CoefMHUTENbHBIN Kabenb AOMKEH ObITb SKPAHUPOBAHHBIM,
W ero AnviHa oT Npeobpa3oBaTens YacToTbl A0 LWNHbI
NMOCTOSIHHOrO TOKa AO/MKHa ObITb He 6onee 25 MeTpOB.
PaspeneHune Harpysku No3BosifeT COeAVHATb
NPOMEXYTOUHbIE Lieny NOCTOSSHHOTO TOKA HECKOMbKIMX
npeobpasoBaTenei yacToTbl.

ABH/MAHUWE!

WmeiiTe B BMAY, UTO pa3beauHUTENDb CETU MOXET He
n3onupoBaTb Npeo6pa3oBaTenb YacToOTbl 13-3a
NOAK/NIOUYEHUNSA Lieny MOCTOAHHOIO TOKa

7.6.3 MoHTax Kabena TopMO3HOro
pe3nctopa

CoeaunHUTENbHBIN Kabenb K TOPMO3HOMY pe3ncTopy
JOJKEH 6blTb SKPAHMPOBAHHBIM, U €ro AfivHa ot
npeobpasoBaTtensa YacToTbl O LWMHbI MOCTOAHHONO TOKa
JOMKHa 6bITb He 6onee 25 meTpos (82 ¢yTa).

1. MpucoeanHnTe 3KpaH C MOMOLLbIO KabenbHbIX
3aKMMOB K NPOBOAALLEN 3agHEN NaHenn
npeobpasoBaTtensa YacToTbl 1 K MeTanimyeckomy
KOXyXy TOPMO3HOro pe3sucropa.

2. CeyeHue TOPMO3HOro Kabens JOMKHO
COOTBETCTBOBATb TOPMO3HOMY MOMEHTY.

Homep OyHKUMA

81, 82 Knemmbl nogknioyeHna TOPMO3HOro pesncropa

Ta6bnuua 7.71 Knemmbl TOPMO3HOro pesucropa

MoapobHee cM. Pyko8odcmao no Npoekmupo8aHuto
MmopMmo3Ho20 pe3ucmopa

YBENOMJIEHU

Ecnn B Topmo3Hom IGBT Bo3HMKaeT KopoTkoe
3aMblKaHMe, TO paccesHne MOLHOCTN B 3TOM pesuncrope
MO>KeT 6biTb NPefoTBPaLLEHO OTKIIOYEHMEM
npeo6pa3soBaTens YacToTbl OT NUTalOLEN CeTh C
NOMOLLbIO CETEBOr0 BbIK/loYaTeNA UM KOHTaKTopa.
KoHTaKTOpOM MOXeT ynpaBnATb TONbKO
npeo6pasoBaTefib YacToTbI.

ANPEOYMPEXOEHUE|

WmeliTe B BUAyY, YTO Ha KeMMax MOryT BO3HMKaTb
HanpsxeHna ao 1099 B nocroAaHHOro ToKa.

Tpe6oBaHusa K Tunopasmepy F
MoaknounTe TOPMO3HbIE PE3NCTOPbI K KNEMMam TOpMO3a B
KaXkgom Mogyne MHBepTopa.

7.6.4 TopknioueHne K npeobpasoBaTento
YacCTOTbl MePCOHANIbHOrO KOMMbIOTEPA

[Ona ynpaeneHus npeobpasosaTtenem yactotbl oT MK
yCTaHOBMUTe nporpammy Hactponku MCT 10. MK
NnoaKIoYaeTca CTaHgapTHbIM Kkabenem USB (Bepywmn ysen/
YCTPOMNCTBO) mnu yepes nHtepdeinc RS-485, Kak NokasaHo B
pasgene [TodknoyeHue WuHbl B Pykogoocmee no
Npo2paMmupoBaHuUIo.

USB saBnaeTca nocnepoBaTenbHOM WWHOW C YETbIPbMA
3KpaHUPOBaHHbIMW MPOBOAAMM, N3 KOTOPbIX KOHTAKT
npoeopaa 4 ABnNAeTCA 3a3eM/IeHMEM 1 MOAKIIOUEH K SKpaHy
nopta USB B KomnbioTepe. Bce ctaHpapTHble MK
BbINYCKAOTCA C ranbBaHNYeCKon pa3sAskor nopta USB.
Bo n3bexaHne nospexaeHna xocT-koHTponnepa USB uepes
aKkpaH USB-kabens, cnepyite pekoMmeHaaumsm no
3a3eMneHI0/3aHyNeHnIo, U3NOXKEHHbIM B pa3gene
ModknoyeHue K numaroweli cemu u 3a3emseHuro B
WMrHcmpykyusax no akcnnyamayuu VLT® AutomationDrive.
[na 3awmTbl XocT-KoHTponnepa USB B MK oT pasHoctu
NoTeHUManoB 3a3eMSIeHNA/3aHyNIEHNA MPU NOAKIIOYEHNN
MK kK npeobpa3zosaTtento yactotbl no USB-kabento, Danfoss
pekomeHgyeT ncnosb3osatb usonatop USB ¢
ranbBaHMYeCcKoln pa3BA3KON. Kpome Toro, pekomeHgyerca
He ucnonb3oBaTtb ceTeBol Kabenb MK ¢ 3azemnaiowym
KOHTakToM, Korfa MK nopgknioyeH K npeobpasosaTtenio
yacTtoTbl No USB-kabento. 3To ymeHbLUAeT pPa3HOCTb
NoTeHUMasnoB 3a3eMSIeHNA/3aHyNIeHNsA, OfHaKo He
yCTpaHAeT NONHOCTbIO Pa3HOCTb MOTEHUMANoB BCIEACTBME
NoAKNIoYEHMA 3a3eMneHmna 1 3KpaHa K nopty USB TK.

13087308.10

i g

PPIPG5)

PucyHok 7.55 Pasbem USB

7.6.5 MNporpammHoe obecneyeHue MK

Y106bl COXpaHnTb AaHHble B MK ¢ nomolpblo cpeacTea
KoHbUurypuposarusa MCT 10, BbiNnonHWUTe criegyiolime
OencTeus.

1. CoenuHuTe MK ¢ npeobpasoBaTenem 4acToTbl
yepe3 KOMMYHUKaLMOHHbIA nopT USB.

2. OtkpoliTe cpeactso koHburypuposarusa MCT 10.
3. Bbibepute nopt USB B pasgene network (ceTb).

4. BoibepuTte Copy (KonvpoBaTb).
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5. BbibepuTe pasgen project (MpoekrT).
6. Bbibepute Paste (BctaBuTb).
7. Bbibepute Save as (CoxpaHUTb Kak).

Tenepb BC€ NapaMeTpbl COXPaHEHbI B NaMATU.

YT06bl NepeHecTn aaHHble u3 MK B npeobpasoBatenb
4acToTbl C MOMOLLbIO CpeacTBa KoHpuryprposanua MCT
10, BbINONHUTE Cregytolne 4encTBuA.

1. Coepurute MK ¢ npeobpasoBaTtenem 4acToTbl
yepe3 KOMMYHMKaLMOHHbIN nopT USB.

2. OTkpoliTe cpenctso KoHoburypuposarms MCT 10.

3. Bbibepute Open (OTKpbITb) — Ha 3KpaHe 6yayT
noKasaHbl COXpaHeHHble dainbl.

4, Otkpolite Tpebyembiin darin.
5. BbibepunTe Write to drive (3anucb AaHHbIX Ha
npusog).

Bce 3HaueHun napameTpoB 6yayT nepepaHbl Ha
npeobpasoBaTesib YacToThI.

Ona cpedcmea koHguzypuposarHus MCT 10 nmeetcs
OTAEeNbHOE PYKOBOACTBO.

7.7 TexHuka 6e3o0mnacHOCTU

7.7.1 BblCOKOBOJMIbTHbIE NUCMbITAHUA

[poBeanTe BbICOKOBOMbTHbBIE NCMbITAHWA NPU 3aMKHYTbIX
HakopoTko knemmax U, V, W, L1, L2 u Ls. Mogasante mexay
3TOl KOPOTKO3aMKHYTOI Lienblo U Wwaccu He 6onee 2,15 KB
NocT. ToKa AniA npeobpa3oBaTeneil yactoTbl Ha 380-500 B
1 2,525 KB nocT. ToKa Ansa npeobpasoBarteneil YacToTbl Ha
525-690 B B TeueHne OfHON CEKYHAbI.

ABHVMAHUE!

Ecnmn npwn npoeeaeHNN BbiICOKOBOJIbTHbIX NCMbITaHWIA
BCen YCTAHOBKUN TOKWN YTE€UKUN OKAXXyTCA CJINLLKOM
60]1bI.IJI/IMI/I, TO OTKNKOUYNTE CeTb U ABUraTesnb.

7.7.2 3asemneHue

[Ina obecneyeHnss 3NEKTPOMarHUTHON COBMECTUMOCTM
(3MC) npun ycTaHOBKe npeobpasoBartens Y4acToTbl
HeobXxoAVMO pelnTb creayoLre BOnpoch.

. 3alnTHOE 3a3emIieHne:
npeobpasoBaTenb YacTOTbl UMEET OYeHb
6ONbLUOK TOK YTEUKUN 1 AOMKEH OblTb 3a3emieH
COOTBETCTBYIOLUM 06pa3omM ania obecneyeHns
6e3onacHocTu. CobnioganTe MecTHble npasuna
TEXHUKN 6e3onacHoCTy.

. BblcOKOUYacTOTHOE 3a3emsieHue:
3asemsiAoLLMe NPOBOAA AOSIXKHbI ObITb KakK MOXHO
Kopoue.

MopgkniouanTe pPa3finyHble CUCTEMbI 3a3eMNeHnA C
ncnosib3oBaHMemM NpPoOBOAHNKOB C MUHMMaANbHO
BO3MOXHbIM UMMNegaHcoM. ObecneybTe MUHUMASbHbI
nmnenaHc, NCnonb3yAa Kak MOXXHO 6onee KOpOTKne
NPOBOAHUKN N MAaKCUMallbHO BO3MOXHYIO mjiowaib
NOBEPXHOCTN.

MeTannnueckune Kopnyca pasnnyHbIX YCTpOIZCTB
MOHTUPYIOTCA Ha 3afHen naHenn LLIKad)a, npn 3TOM
OOCTUraeTca MUHMMaNbHOE CONpPOTUBNEHNE BbICOKNX
YyacToT. ITO no3onaet YCTPaHUTb pa3nnyune
BbICOKOYaCTOTHbIX Hal'lpﬂ)KEHVllh, NPUCyTCTBYOLWNX Ha
OTAENIbHbIX YCTpOI;ICTBaX, N n3bexaTb onacHOCTU
NPOTEKaHNA TOKOB BbICOKOYACTOTHbLIX NMOMEX B
COEAVHUTENBHBIX Kabenax mexay yCTpOVICTBaMVI. Ona
obecneyeHns HU3KOro conpoTmMBNEHNA BbICOKMX YacCToT,
I/ICI'IOJ'Ib3yIZTe KpenexHble 6onThl yCTpOVICTB B KayecTBe
BbICOKOYACTOTHbIX COeAMHUTEeNen C 3agHen naHenblo
LIJKad)a. B Toukax KpenneHna yaannte n3onnpyrLwlyo
Kpacky vnin nofo6Hble N30MALNOHHBIE NOKPbITUA.
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7.7.3 ToaknioyeHne 3aWmnTHOro
3a3emneHuA

MpeobpasoBaTesib YacTOTbl UMEET GONbLUOWN TOK YTeUKn 1
ona obecneyeHusa 6e30MNacCHOCTN AOMKEH ObiTb
Hagnexawym o6pa3om 3a3eMyieH B COOTBETCTBUM CO
ctaHgapTom EN 50178.

ABHVMAHUE!

ToK yTeuku Ha 3emnio npeobpasoBaTens YacToThbl
npesbiwaeT 3,5 MA. [ina obecneyeHns HafeXHOro
MeXaHMYeCcKoro NogKIYeHUs 3a3eMnsiolero Kabensa K
pa3bemy 3a3emneHus (knemma 95) Heo6xoAMMO yCUNUTb
3a3emJieHMe OJHUM U3 CJieAyoLWmX cnoco6oB:

o CeyeHue NPoBOAa 3a3eMNIEHUA AOMKHO GbiTb He
MeHee 10 MM

o CnepyeT ncnonb3oBaTb ABa OTAENbHbIX
npoBoAa 3a3eM/IeHUA COOTBETCTBYIOLNX
HopMaTVBaM pa3mMepoB.

7.8 MoHTax c yueTom TpebosaHuin no SMC

7.8.1 DneKTpuyeCcKnm MOHTaX —
obecneyeHne 3neKTPOMArHUTHOM
coBmectmmoctu (OMQ)

Hwxke npnsBoaaTcAa yKasaHua, KOTOpbiIMU criegyeT
PYyKOBOACTBOBATLCA NPY MOHTaxe npeobpasosaresneit
yactoTbl. CnepynTe 3TUM yKasaHUAM, YTobbl obecneunTtb
cootBeTcTBMe ctaHAapty EN 61800-3 [Tepsele ycrnosus
3Kcnlyamayuu. Ecnn MoHTaX nponssBoauTca B
COOTBETCTBUM C TpeboBaHuAMYK cTaHaapTa EN 61800-3
Bmopele ycnosus skcniyamayuu, T. €. B NPOMbILLAEHHbIX
CeTAX UNKN B COCTaBe YCTaHOBKW, UMeloLLell COOCTBEHHbIN
TpaHchopMaTop, OTCTYMNNEHNE OT STUX yKa3aHWUi
JonycKaeTca, HO He pekomeHAyeTcA. CM. Takxe

2naea 2.3.3 lMpeobpaszosamesnv 4yacmomesl Danfoss u
mapkuposka CE, enasa 3.5 O6wue sonpocsi IMC,

enasa 3.5.2 Pesynemamel ucneimarud Ha SMC, n

2naea 7.8.3 3azemneHuesKpaHuposaHHelx kabeneli
ynpasneHus.

PekomeHAaLmn No 3neKTPUYECKOro MOHTaxXy,
KOPPEKTHOMY € TOUKMN 3peHua IMC:

. Ona pBvrateneit NCNonb3ynTe TONbKO
3KpaHNPOBaHHble/3alULLEHHbIE Kabenn B
onneTke, a AnNA ynpasieHna — TONbKO
3KpaHNPOBaHHble Kabenn B onneTke. IKpaH
LOMKEH MOKPbIBaTb MOBEPXHOCTb Kabensa He
MeHee yeM Ha 80 %. DKpaH JOMXKeH OblTb
METaNINYeCKnM, 06bIYHO 13 Meau, antoMUHNS,
CTanu WAN CBMHLA, HO MOXET OblTb M3rOTOBJIEH 13
apyrux metannos. CneumnanbHble TpeboBaHUA K
Kabenam CeTEBOro NUTaHUA He NpeabABAAIOTCA.

. MoOHTaX C MCNonb30BaHNEM MPOYHbIX
MeTanmyeckmx KabenenpoBonos He TpebyeT
NPYMEHEHUA 3KPaHUPOBAHHbIX Kabeneil, HO
Kabenb K ABUraTento JOMKEH NPOKNaAbiBaTbCs B
kabenenpoBoje, OTAENbHOM OT KabenenpoBoAoB
Kabenel ynpaBneHua n ceTeBblx Kabenei.
Heobxoammo obecrneunTtb NosiHoe coeguHeHne
KabenenpoBofa OT NpeobpasoBaTeNa YacToTbl K
[ABUraTento no Bceln gnuHe. Xapakrepuctnkn SMC
rMOKrx KabenenpoBoAoOB CyLIECTBEHHO
pasnuuatoTtca, Heobxoarmyio nHbopmaLmio
MOXHO MOJNTyUNTb OT U3rOTOBUTENS.

. Mopkniouante kKabenenpoBof SKPaHMPOBaHUA K
3emne c oboumx KOHLOB Kabenei gsuratenen, a
TakKe Kabenen ynpasneHus. MiHorpa
nopK/loyeHne aKpaHa Ha 06oMx KOHLaxX
HeBO3MOXHO. B 3TOM cnyuyae noakntovante sKkpaH
Ha cTopoHe npeobpa3osaTensa YactoTbl. CM. TakKe
enaea 7.7.2 3asemneHue.

. M3berante nogknoueHmA JKpaHa nocpencTtsom
CBUTbIX KOHLOB (CprTOK). Takoe nopgkntoyeHne
yBenMumnBaeT nmnefaHc 3KpaHa Ha BbICOKUX
4acToTaX N CHUXaeT ero 3¢¢eKTMBHOCTb. BmecTo
3TOoro ﬂOﬂbSyl}’lTECb KabenbHbIMUN 3a)KuMamu ¢
HU3KUM CONpPOTUBNEHUNEM UNN KabenbHbIMMK
CalbHNKaMK, yaoBneTBopArwnmMn Tpe6OBaHVIﬂM
SMC.

. Mo BO3MOXHOCTU 13beraiiTe NCNONb30BaHUA
He3KpaHMPOBAHHbIX Kabenel gBuraTens unm
Kabenei ynpaBneHus BHYTpU WKapoB, B KOTOPbIX
pa3meLyatoTca npeobpasoBaTesb YacToThl.

OcTaBnsiTe 3KpaH HeHaPYLLUEHHbIM Kak MOXHO 6nvke K
MeCTY MOAKMOYEeHN .

Ha pucyHke PucyHok 7.56 nokasaH npumep KOPpPeKTHOro
no OMC 3neKTpMYeckoro MoHTaxa npeobpasoarens
yactoTbl B Kopnyce IP 20. Mpeobpa3oBaTenib YacTOTbI
YCTaHOBJ/IEH B MOHTa»KHOM LWKady C BbIXOAHbIM
KOHTaKTOpOM 1 nogkntoyeH K MNJ1K, KoTopbii B gaHHOM
npvmepe CMOHTVMPOBaH B OTAENbHOM LWKady. [pyrue
CNocobbl BbIMONHEHNA MOHTaXa TakKe MOryT
obecneunBaTtb BbICOKME XapakTepucTtuku SMC npu ycnosum
COGMIOAEHNA N3NOXKEHHDBIX Bbille NMPAKTUYECKMX YKa3aHWA.
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Mpwn HapyleHnW yKa3aHWUi MO MOHTaXy, a TakKe NpW 1CMosIb30BaHUM HEe3KPaHMPOBaHHbIX Kabenen 1 NpoBoAOB yrpaBieHuA
HeKoTopble TPebOBaHNA K U3NTyYeHNI0 NoMeX He OyayT YAOBNETBOPEHbI, XOTA YCIOBMA NOMeXo3aluiLeHHOCTH byayT
BbINonHeHbl. CM. 21a8a 3.5.2 Pesynemamer ucneimaxut Ha SMC.

130BA048.13

PLCetc. Panel

Output con-
tactor etc.

Earthing rail

Cable insula-
tion stripped

Min. 16 mm2

Equalizing cable

All cable entries in

Control cables one side of panel

1

Min. 200mm Motor cable
between con-
trol cables,
Mains-supply motor cable and

mains cable

Motor, 3 phases and
Reinforced protective earth P
Protective earth

PucyHoK 7.56 JneKkTprnueckuini MOHTaXk npeobpa3oBaTensa 4acToTbl B WkKady, NpaBuibHbIA C TOUKN 3peHus SIMC
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PucyHok 7.57 Cxema 31eKTpnyeckoro coefuiHeHua (npumep
AnA 6-uMnynbcHoro npeobpasosartens)

7.8.2 Vicnonb3oBaHue Kabenen,
COOTBETCTBYOWMX TpeboBaHnAM IMC

Y106bI ONTUMMN3MPOBATb NMOMEXO3ALLMLLEHHOCTb Kabenen
ynpaBfeHnsa 1 3aWnTy OT U3Ny4yeHnn oT Kabenen
OBUraTena B COOTBETCTBUM C TpeboBaHusmn SMC,
komnaHua Danfoss pekomeHayeT ncnonb3oBaTth
3KpaHUPOBaHHbIe/3aLKMILEHHbIE Kabeny C OMeTKow.

Cnoco6HoCTb Kabeneln ymeHbluaTb HABOAUMbBIE B HUX
NMOMEXM 1 CHUXaTb COBCTBEHHOE M3NyYeHne
3IEKTPMNYECKOrO LYMa 3aBUCUT OT NepeaaToyHoro
umnepaHca (Z1). O6bluHO 3KpaH Kabena paspabaTbiBaeTcs
Takum obpasom, UTobbl obecneynTb HN3KUIN YPOBEHb
nepeHoca NEeKTPMUECKUX NomeX; Hanbonee 3pPeKTUBHbIM
6yfeT 3KpaH C MeHbLNM nepefaToyHbIM MMedaHcoMm (Z7).

M3roTtoBuTenn kabenen pegKko yKasblBaloT BENUMHY
nepefaToyHoro nmnefaHca (Zr), Ho 3a4acTyto 3Ty BENNYMHY
(ZT) MOXHO OLEHUTb MO GUBNUECKUM XapPaKTePUCTMKAM
kabens. Cm. PucyHok 7.58.

Transfer impedance, Zj
mOhm/m
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The lower the Zj the better the cable shielding performance

175ZA166.13

PucyHok 7.58 MNepepaTtouHbiin umnepanc ZT

7.8.3 3azemneHnesKpaHMpPOBAHHbIX
Kabenen ynpaeneHus

MNpaBWIbHOE 3KpaHMpPOBaHue

MpeanouTnTenbHbIM MeToAoM sBnseTcs Gpukcaumsa
ynpaBnsiowmx Kabenei n Kabenei nocnegoBatenbHOM
CBAA3U C NMOMOLLbIO BXOAALMX B KOMIIEKT IKPaHUPYIOLNX
3aKMMOB Ha 000MX KOHLaX, YTO Mo3BOJsAET 06ecneunTb
HaUNyYLLNA KOHTAKT AJ1A BbICOKOYACTOTHbIX Kabenen.
Ecnn noteHumanbl 3emnu npeobpasoBatena yactotbl 1 MK
pasnunyaloTca Mmexay co6oi, MOryT BO3HUKHYTb
oneKTpuYecKre nomexu. JTa npobnema pellaeTcs
YCTaHOBKOW BbIpaBHMBAOLLEro Kabensa psagom ¢ Kabenem
ynpaBneHusa. MrMHUManbHoe nonepeyHoe ceyeHve Kabens
cocTasnaet 16 mm>.
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130BB922.12

PucyHok 7.59 BbipaBHuBalowWwmii Kabenb pagom ¢ kabenem
ynpaBsneHus

Fi

TR
B &
=)
) ES

130BB924.12

PucyHoK 7.62 YmeHbllueHe nomex NoCpeACcTBOM NpomnycKa
Knemmbi 61

1 MuH. 16 Mm?

1 MuH. 16 Mm?

2 BblpaBHUBatowmin Kabenb

2 BblpaBHUBatowWwmin Kabenb

Ta6bnuua 7.72 MoscHeHus K PucyHok 7.59

KoHTypbl 3a3emnenua 50/60 I'y

Ecnu ncnonb3yloTcAa oyeHb AfIVHHbIE Kabenn yrnpaBneHus,
MOTYT BO3HMKaTb KOHTYpPbl 3a3emneHua. YcTpaHute
KOHTYpPbI 3a3eMneHnA NyTem NOAKNoYeHNA OfHOro KoHLUa
3KpaHa K 3emre yepes KoHfeHcaTop eMKocTbio 100 HO
(obecneunB KOPOTKMNE BbIBOADI).

130BB609.12

PucyHokK 7.60 YcTpaHeHNe KOHTYpPOB 3a3eMNieHnA nyTem
NOAKNIOUEHMA 3a3eM/ieHNA/3aHyNeHNa K KOHAeHcaTopy
100 HO

N36eraiite nomex DMC B cucteme nocnegoBaTesibHON
CBA3MN

JTa KnemMma MOAKIIYAETCA K 3emie yepes BHYTPEHHIO
uenouky RC. [InA CHUXeHUA nomex mexay NpoBOAHMKaMU
MCNonb3yloTCA Kabenu 13 BUTOW napbl. PekomeHayembii
MeTO[, NOoKa3aH Ha PucyHokK 7.62.

130BB923.12

PucyHok 7.61 Ucnonb3oBaHue Kabeneit us BUTOI Napbl Ans
yMeHbLIEeHUA nomex

1 MuH. 16 MM

2 BbipaBHUBatOWMIA Kabenb

Ta6bnuua 7.73 MNoscHeHns K PucyHok 7.61

B KauecTBe anbTepHaTVBbI, COEfMHEHMNE K KiemMme 61
MOXeT ObITb NMPOMYyLEHO:

Ta6nuua 7.74 MosAcHeHnA K PucyHok 7.62

7.8.4 Bbikntoyatenb ¢unbtpa BY-nomex

CeTeBOI UCTOYHMK NMUTAHWUA, U3ONMPOBAHHDbIN OT 3eMnun
Ecnn npeobpasoBaTenb YacToTbl NUTaeTCA OT CETH,
n301MpoBaHHoOM OT 3emnu (ceTb IT, He3a3emneHHbIN
TPEYronbHUK WX 3a3eMNeHHbIN TPEYrofibHUK), An OT ceTn
TT/TN-S c 3a3emneHHol BeTBbIO, BblKNoyaTenb GunbTpa
BY-nomex pekomeHpyeTca nepeBectn B nonoxeHne OFF
(Bbikn.)V ¢ nomoupio 14-50 Quasmp BY-nomex Ha
npeobpasoBarene yactoTbl U 14-50 Gunemp BY-nomex Ha
dunbTpe. Ana nonyyeHna AONOAHUTENBbHON MHPOPMaLUn
cm. ctaHgapT IEC 364-3. B nonoxeHun OFF (Bbikn.)
KOHAEHCaTOpbl GUNbTPa MeXay Wacc 1 NPOMEXYTOUHON
Lienbio BbIK/IOYaloTCA BO M3bexaHne NoBpexaeHus
NPOMEXYTOUYHON Lienu 1 AN YMEHbLUEHNA eMKOCTHbIX
TOKOB Ha 3emiio (cornacHo ctaHgapTy IEC 61800-3).

Ecnun TpebytoTca ontumanbHble xapakTepuctukmn SMC npu
NOAKIIIOUEHHBIX NapanfieNbHbIX ABUraTeNAX UNU Npu AnnHe
Kabena asuratena 6onee 25 M, Danfoss pekomeHgyeTt
ycTaHoBUTb Ana 14-50 Qunemp BY-nomex 3HaueHune Bk
Cm. Takxe lpumeyarue k VLT e cemu IT, MN50P (Application
Note, VLT on IT Mains, MN50P). Heo6xoanmo ncnonb3oBaTb
JaTUMKM KOHTPONA M30MALMK, KOTOPble MOTyT
NPUMEHATBLCA C cUnoBown anekTpoHukon (IEC 61557-8).

7.9 TlNomexu B NUTatOLLEN CETN/FaPMOHNKN

MpeobpasoBaTeNib YacTOTbl NOTPEGNAET U3 CeTU
HeCUHycomaanbHbI TOK, YTO yBENMYMBaeT AeNCTBYloLlee
3HayeHue BXOAHOro ToKa lxpp. HecuHyconpanbHbin TOK
MOXHO C nomolbto aHanunsa Oypbe npeobpasosaTb n
Pa3snoXnTb Ha TOKM CUHYcoMAaNnbHON GOopMbl PasANYHbIX
yactoT. Cm. Tabauua 7.75.

ToKkn rapmMoHuK Ih Is I7
My 50 Iy 250 'y 350 'y

Tabnuua 7.75 HecuHycovpanbHbiii TOK, Pa3fioXKeHHbI Ha
TOKM CMHYcOupanbHON GpopMmbl
PasnnyHbIX YacToT
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rapMOHVIKI/I He OKa3blBaldT HenocpeACTBEHHOro BJIMAHNA Ha

notpebneHrie MOLLHOCTA, HO YBENMUYMNBAIOT TEMNOBbIE
notepu B TpaHchopmaTtope u Kabensax. B yctaHoBKax ¢
6onblUol fonel Harpy3Kku, NPUXoAsLLEenca Ha
BbINPAMUTENY, BaXKHO NOALEPXKMBATb TOKM FAPMOHUK Ha
HM3KOM YPOBHE AN NCKIIIUEHUA Neperpysku
TpaHcpopmaTopa U CUSIbHOFO HarpeBa Kabenei.

YBELIOMJIEHU

HekoTopble TOKM rapMOHUK MOTYT HapywaTtb paboty
YCTPOIACTB CBA3M, NOAKMIOUYEHHBIX K TOMY Xe
TpaHcdhopmaTopy, UTo 1 NpeobpasoBaTesnb YacTOTbl, WK
BbI3bIBaTb pPe30HAHC B 6aTapesaX KOHAEHCATOPOB,
npeaHa3HAuYeHHbIX AnA KoppeKkuun KoapduumneHTa
MOLLHOCTHU.

ToK rapMOHUK BxofHoli Tok
lso 1,0
Ih 0,9
Is 04
I7 0,2
111-49 <0,

Ta6bnuua 7.76 ToKM rapMOHUK B CpaBHEHUN € 3$PeKTUBHbIM
3HayeHnem BXOJHOIO TOKa

Ona obecneyeHna mManbix TOKOB FaPMOHUK
npeobpasoBaresib YacTOTbl B CTaHAAPTHOW KOMMNMEKTaumum
OCHalleH B MPOMEXYTOUYHOM Lienu KaTywwkKamm
WHOYKTUBHOCTMW. KaTyLWKM NOCTOAHHOrO TOKa yMeHbLUAlT
CyMMapHoe rapmoHmnyeckoe nckakeHune fo 40 %.

7.9.1 BnuaHne rapmMoHUK B cucteme
pacnpeneneHna MOLWHOCTA

Ha PucyHok 7.63, nepBuyHasa obmoTKa TpaHcpopmaTopa
NoAKNoUYeHa K 06Lell TOUKe HECKONbKUX NPUCOeanHEHNI
(PCC1) ncTouHmKa cpefHero HanpsikeHua. TpaHcpopmaTop
UMeeT MMNeAAaHC Zxfr N NUTaeT HECKONbKO Harpysok. B
o6Lel Touke HECKONbKMX npucoegmHeHmnin PCC2
MoOAKIIoYEHbl BMECTe BCe Harpysku. Kaxpana Harpyska
NoAKNoYeHa NoCcpeaCcTBOM Kabenel, KoTopble MMEIT
umnegaHc Zi, 2z, Zs.

PucyHok 7.63 Manaa cuctema pacnpeaeneHns

TOKM rapMOHVK HeNMHENHbIX Harpy3oK Bbl3blBaloT
WCKaXeHVe HanpsXeHus 13-3a nepenajga HanpsXeHWn Ha
UMneaaHcax cMcTeMbl pacnpegeneHus. Yem 6onblie
MUMMEeAAHChl, TEM Bbllle YPOBHU UCKaXeHWSA HaMpsXeHWs.

WckaxeHre Toka BNUseT Ha paboTy anmapaTypbl U Ha
OTAeNbHble HarpysKu. MickaxkeHne HanpsKeHUs BAUAET Ha
NPON3BOANTENIbHOCTb CUCTEMBI. 3Hasi TOJIbKO
rapMOHMYECKYI0 XapaKTEPUCTUKY Harpysku, HEBO3MOXHO
npeackasatb UcKaxkeHne HanpsaxeHus B PCC. Ytobbl
npeackasatb uckaxkeHne B PCC, Heob6xogmmo 3HaTb
KOHOUrypaumio cucTembl pacnpegeneHus u
COOTBETCTBYIOLNE MMMELAHCbI.

[nsa onvcaHnsa rmnegaHca CeTu UCnonb3yeTcs
pacnpoCTPaHeHHbI TEPMUH «OTHOLLIEHNE KOPOTKOro
3amblKaHMA» (Rsce). Rsce — 3TO OTHOLWeEHME mexay
KaXyLLEeNca MOLLHOCTbIO KOPOTKOIO 3aMbIKaHUA UCTOYHUKA
nutaHuA B Touke PCC (Sks) N HOMUHaNbHOW KaxKyLlenca
MOLLUHOCTbIO Harpy3Km (Sosopya.)-

roe Sk.z.= N Sobopya.= Ux lobopya.

ZnntaHua
HeratnBHoe BnnaHue rapMOHUK MMeEeT [Ba acrnekKTa

. TOKM rapMOHUK BHOCAT CBOW BKNaj B CUCTEMHble
noTepy MOLWHOCTU B Kabenax u TpaHchopmaTope.

. rapMOHVILIECKOG NCKaXXeHNe HanpAaXeHnAa
BbI3bIBAET BO3MYLLUEHNA B APYITNX Harpyskax v
YBENNYMBAKOT NOTEPWU B APYIrNX Harpyskax.
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7.9.2 CraHpapTbl 1 TpeboBaHMA K
OrpaHNYeHUI0 rAPMOHUK

TpeboBaHMA K OrpaHNYEHNIO FAPMOHVK MOTYT:

. OTHOCUTBCA K KOHKPETHOMY MPUMEHEHUIO
. NOAYVHATLCA CTaHAAPTaM, KOTopble HeobXxoaAMMOo
cobnoaath.

Tp960BaHVIﬂ, OTHOCAWMECA K KOHKPETHbIM NPUMEHEHNAM
CBA3aHbl C KOHKPETHbIMU CUCTEMaMK, ANA KOTOPbIX
MMEKTCA NPUYNHDbI CTPEMUTBCA OrPaHNYNTb FAPMOHUKA.

Mpumep. [nAa nofKnoueHns ABYX ABUraTeneil MOWHOCTbIO
110 kBT goctatouHo TpaHcpopmaTopa Ha 250 KBA, ecnum
OfVH 13 ABUraTesieil NOAKMIYEH HEMNOCPEACTBEHHO K CETU
NnMTaHWA, a APYron nNuTaeTca Yepes npeobpasoBaresb
yacTtoTbl. OgHaKo MOLWHOCTK TpaHchopmaTopa byaer
HeloCTaTOYHO, ecnn OT NpeobpasoBaTensa yacToTbl GyayT
nuTatbca oba aBuratens. Ytobbl obecneynTb BO3MOXKHOCTb
nuTaHuA oboux ABuratenei yepes npeobpasosatenb
4acToTbl, HeO6XOAMMO MCNONb30BaTb NGO
[OMNONHWTeNbHblE CPefCTBa NOAABNEHMA FaPMOHUK B
yCTaHOBKe, 60 NpMBOAbI C HU3KUMIW FapMOHUKaMMU.

CyLLIECTBy}OT Pa3nnyHble CTaHAapPTbl, HOPMaTUBbI U
pekoMeHgaunn, Kacarowmneca nogaBieHnNA rapMoHuK.
Hanb6onee pacnpocCTpaHeHbl cneayowmne ctTaHgapTbl:

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

. G5/4

KoHKpeTHble cBefieH/A O KaXXAoM CTaHAapTe CM. B
nokymeHTe Quabmp eapmoHuk AHF 005/010 ona VLT 5000.

7.9.3 lNopasneHve rapMoOHUK

B cnyuasx, korga TpebyoTcs JOMNONHUTENbHbIE MEPbI MO
nogasneHuto rapmoHmk, Danfoss npepgnaraet ncnonb3oBatb
cnegyiollee obopyaoBaHvie NOAABNEHMS:

. 12-umnynbcHble npusoabl VLT
. yCOBepPLUEHCTBOBAHHble GDUNbTpbl rapmMoHuK (AHF)
VLT

. npuBOAbl HN3KNX rapMoHuK VLT
. aKTVBHble GunbTpbl VLT

Bblbop peLueHns 3aBUCUT OT HECKOJNIbKKX GaKTOPOB.

. CeTb (HOHOBbIE MCKaXeHWA, aCUMMETPUA CETK,
pe30HaHC, TN UCTOYHUKA (TpaHcdopmaTop/
reHepartop))

. MprvmMeHeHne (Npodunb HarpysKu, KOANYECTBO 1

pa3mepbl Harpys3ok)

. MecTHble/HaumoHanbHble TpeboBaHMA/NpaBuIa
(IEEE519, IEC, G5/4 v T. B.)

. 0611aA CTOUMOCTb BrafeHns (HavanbHana
CTOMMOCTb, PEHTAbeNIbHOCTb, 06CNYKBaHKe)

7.9.4 PacyeT rapMOHUK

Wcnonb3yiite 6ecnnatHoe MO Danfoss MCT 31 gna pacyeta
CTeneHn 3acopeHns MUTAIOLEro HanNpPsXeHns 1
onpefeneHna Heo6XoaMMbIX MEP NPefOCTOPOXKHOCTY.
Mporpammy VLT® Harmonic Calculation MCT 31 moxHo
HanTn Ha www.danfoss.com.

7.10 JlaTymK OCTaTOUYHOrO TOKa

[ns [ONONHNTENbHON 3aLWKTbl U COOTBETCTBUA MECTHBIM
HopMam 6e3onacHocTn ucnonb3yinte pene RCD (gatumku
OCTAaTOYHOrO TOKa), MHOFOKpaTHOE 3aLUTHOE 3a3eMsieHne
1 obblYHOE 3a3eMsieHue.

B cnyuae 3ambiKaHUA Ha 3eMN0 MOCTOAHHbIA TOK MOXeT
NpeBpaTUTbCS B TOK KOPOTKOrO 3amblKaHus. MNpu
ncnonb3oBaHumn penie RCD fomkHbI co6MogaTbCa MeCTHble
HOPMbI 1 NpaBuna. Pene fomkHbI ObITb paccuMTaHbl Ha
3awmTy TpexdasHoro o6opyaoBaHMA C MOCTOBbIM
BbINPAMUTESNIEM 1 Ha KPAaTKOBPEMEHHbIN paspsag npu
BK/OUEHMM NuUTaHUA. MoppobHee cm. B 21asa 3.7 Tok
ymeuKku Ha 3emsio.
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7.11 OKOHuaTenbHaa HaCTpoMKa 1
TecTupoBaHue

[na NpoBepKn HAaCTPOMKM 1 PaboTOCNOCOBHOCTU
npeobpa3oBaTens YacToTbl BbIMONHWTE cregyiolue
onepauuu.

Onepauusa 1. Hanaute nacnopTHyio Tabnuuky gsurartens.
[Buratenb MoxeT 6bITb NogKnoyeH No cxeme 3se3abl (Y)
UNnn TpeyronbHKKa (A). 3T cBeileHNA yKa3aHbl B aHHbIX C
nacrnopTHol Tabnnukmu aBuratens.

Onepauusa 2. BBegute faHHble C NacCNOPTHOW TabAnyku B
nepeyeHb NapameTpos.

Ona pocrtyna K nepevyHio cHayana HaxkmuTe KHonky [Quick
Menu] (BbicTpoe meH10), 3aTeM BblbepuTe NMyHKT «Q2
bbicTpaa HacTpolikan.

1. 1-20 MowHocTb gBuratens [KBT]
1-21 MowHocTb gBuratens [n.c.]

2. 1-22 HanpsxeHune gBuratens

3. 1-23 YacTtoTa aBuratens

4, 1-24 Tok pBuratens

5. 1-25 HomuHanbHaa CKOpOCTb ABuratens

Onepauua 3. 3anycTuTe aBTOMaTMUYECKyl0 aganTauuio
asuratens (AAL).

Yto6bl BbikniounTb AALl B npouiecce BbiMOSHEHUA,
Haxkmute kHonKy [Off] (Bbikn.).

BbinonHeHne AALl obecneunt onTrManbHble
XapaKTepucTnku npusoga. B pexume AAL nsmepsiotca
3HaYeHNA NapameTpPOB IKBUBANIEHTHOM CXeMbl MOZENU
asurartens.

1. CoefivHuTe Knemmy 37 (ecnn UMeeTcA) C Knemmon
12.
2. CoefivHuTe Knemmy 27 ¢ kKnemmown 12 nnu

ycTaHOBUTe AnA napameTpa 5-12 Knemma 27,
yugposoli 8xo0 3HaueHwue [0] He ucnons3yemcs.

3. 3anyctute AAL 1-29 Aemo adanmayus 0suzamerns
(AAL).
4, BbibepuTe NOMHLIM UMK COKPALLEHHBIN PEXUMm

AA[. Ecnn ycTaHOBNEH CUHYCOUAHBIN GunbTp,
3anycTuTe pexum cokpateHHon AAl unn Ha
BpemA BbinonHeHna AALl yaanuTte CMHYCOUAHbIN
dunbTp.

5. Haxxmute [OK].
Ha aucnnee nossutca coobuieHne «HaxmuTe
[Hand On] ana 3anycka».

6. Haxxmute [Hand On] (PyuHown nyck).
MNHAnKaTop BbINOMHEHMA onepaLMn NoKa3biBaeT
xof npouecca AAL.

YcnelwHoe 3aBepiueHne AA[]
1. Ha aucnnee nossutca coobuieHne «Haxmute [OK]
ana 3asepweHna AA».

2. Haxkmute kHonKy [OK], uTo6bl BbIATY 13 pexnmMa
AAL.

HeypauHoe 3aBeplieHne AA[l
1. MpeobpasoBaTenb YacToTbl NepeknoyaeTca B
aBapunHbIN pexkum. OnncaHve aBapunHoOro
CUTHana MOXHO HalTN B UHCTPYKLMAX MO
aKcnayatauuu.

2. B 3anncu «OTyeTHOe 3HaueHre» B [Alarm Log]
(MypHan aBapuwiiHbIX CrHanoB) byaeT ykasaH
nocnegHnn pag n3mepeHnin, BoinonHeHHbIXx AA
[0 nepekiouyeHna npeobpasoBaTens YacToTbl B
aBapUIHBIA peX1M. ITOT HOMep 1 OnucaHue
aBapUiNHOro COO6LLEHUA NMOMOTYT MONb30BaTENIO
npy NONCKe 1 yCTPaHEHUUN HeucrnpaBHocTeln. B
cnyyae obpalleHns B oTaen obcnyXmBaHus
Danfoss cnepyeT yka3aTb HOMep ¥ NMPUBECTA
aBapuiiHoe coobleHue.

YBEJIOMJIEHU

HeynauHoe 3aBepweHune AAJ] yacto nponcxoauT no
OfHOW 13 cnegyowWmxX NPUYNH:

. HenpaBwibHO BBeAEHHbIEe AaHHbIe C
I'IaCI'IOpTHOI?I Tabnnuku ABurartena

° pasnnyne no MOWHOCTN ABUraTeNnA N
npeoGpasoBaTena 4acToTbl

LWar 4. YcTraHoBKa npepaena cKopocTu BpaLleHUs v
BpeMeHN U3MeHeHNs CKOpoCTH.

. 3-02 MuH. 3apgaHue
. 3-03 MakcumanbHoe 3afaHue

. 4-11 HwxH.npepen ckop.asuratenalo6/mvH] nnm
4-12 HuxHul npeden ckopocmu osuzamens [[y]

. 4-13 BepxH.npeden ckop.0sueamens [06/MuH] unn
4-14 BepxHuli npeden ckopocmu dsuzamens [[y]

. 3-41 Bpemsa pasroHa 1

. 3-42 Bpemsa 3amegneHua 1
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8 lNpumepbl NpuMeHeHNA

8.1 ABTOMaTMuecKas aganTauusa gBuraTens Mapawmetpbi

e DyHKUMA Hacrpoiika

(AAL) 2 y P

§ 1-29 ABTO
YBEJIOMJIEHU S |anantauuna [1] Bkniou.
Mexpy knemmamm 12 (unn 13) n 27 moxet psurarens (ALY | nonroit AAL
MOHaA06MTbCA MepemblyKa AnA PaboTbl 5-12 Knemma 27, | [0] He

undpoBoi Bxoa |mcnonbsyetcs

npe06pa3OBaTenﬂ 4acToTbl C 3anporpaMmmMmnpoBaHHbIMN
3HaYeHUAMU 3aBOACKUX HACTPOEK NO yMoJZi4aHuUIO.

MpuMepbl, NprBeAeHHbIE B JaHHOM pa3gene, MoryT
CNYXXUTb KPaTKUM CMPaBOYHWKOM Mo Hanbonee
pacnpocTpaHeHHbIM ClydyasM nNpumeHeHus. Cnegytowme
NpUMeYaHns KacaloTca BCeX NPUMEPOB B 3TON rnase.

. HacTpolkn napameTpoB ABNAIOTCA

pernoHanbHbIMU MO YMOJSIYaHWIO, €C/IN HE YKa3aHo
nHoe (BblbupaeTca B 0-03 Regional Settings).

° I'Iapameprl, nmMmewumne oTHoOWeEHNE K Knemmam, a
TaKXe X 3HaYeHUA YKa3aHbl pAAOM CO CXxemamMu.

. B cnyuasx, Koraa TpebyloTca ycTaHOBKM

*= 3HaueHne No ymonyaHuio

MpumeyaHua/KommeHTapun.
Ipynna napametpos 1-2*
JlaHHble 08ueamens ponxHa
6bITb yCTaHOB/IEHa B
COOTBETCTBUW C [BUraTENEeM

nepeknoyaTena ansa aHanorosbix Knemm A53 nnu
A54, NnpnBOAATCA PUCYHKN.

Tabnuua 8.2 AA/J] 6e3 nogcoeanHEHHO Knemmbl 27

lpynna napametpos 71-2*
JaHHble 0suzamensa pomKHa
6bITb YCTaHOB/IEHA B
COOTBETCTBUW C [BUraTeNem

NMapametpul 8.2 3ajaHume CKOpOCTU Yepes aHaNoroBbIn
= DyHK HacTpoiika
2 YHKUUA TPOIK BXO[,
o[ 1-29 Asto
&
Q| amanTauws [1] Bkniou. MNapameTpbl
" | asuratens (AAL) | nonkoit AAZL of  Oyukuua Hactpoiika
5-12 Knemma 27, | [2]* Bbiber, § 6-10 Terminal 53
undpoBoi BXog |UHBEPCHDIN é Low Voltage 0,07 B*
o,
*= 3HayeHne No ymonyaHuio ~16-11 Terminal 53|10 B*
MNpumeyaHnsa/KommeHTapum. High Voltage

6-14 Terminal 53
Low Ref./Feedb.
Value

0 06/MUH

6-15 Terminal 53

1500 06/MuVH

High Ref./Feedb.
Value

*= 3HaueHue Mo yMonyaHuo

MpumeyaHua/KommeHTapun.

-10-+10V

Ta6bnuua 8.1 AA[l c nogcoeanHeHHoON Kn. 27

Ta6bnuua 8.3 3agaHne CKOPOCTM Yepes aHaIoroBblil BXOS
(HanpsxeHune)
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MNapameTpbl

130BB927.10

4-20mA

OyHKUyMA

Hactpoiika

6-12 Terminal 53
Low Current

4 mA*

6-13 Terminal 53
High Current

20 mA*

6-14 Terminal 53
Low Ref./Feedb.
Value

0 06/MuH

6-15 Terminal 53
High Ref./Feedb.
Value

1500 06/MmuH

*= 3HaueHue Mo yMONYaHU

MpruMeyaHnA/KoMMeHTapum.

Tabnuua 8.4 3apaHne CKOPOCTU Yepe3 aHaIOroBbIN BXopA (TOK)

8.3 [lyck/ocTaHoB

Speed =
un
o
[}
[aa}
o
R
Start (18)
PucyHok 8.1 Myck/octaHoB ¢ 6e30MacHbIM OCTaHOBOM
NapameTpbl
OyHKUMA Hactpoiika
[91

130BB803.10

5-10 Terminal 18 [ UmnynbcHbIN
Digital Input 3anyck

5-12 Terminal 27 | [6] OcTaHoB,

Digital Input MHBEPCHbIN

*= 3HaueHne No ymonyaHuio

MpumeyaHua/KommeHTapun.
Ecnun gna 5-12 Terminal 27
Digital Input BbIGpaHO 3HauYeHne
[0] He ucnone3yemcs,
nepemblyka Ha Knemmy 27 He
TpebyeTca.

MNapameTpbl

FC ° OyHKUMA HacTpoika
+24V [ T0 S, § 5-10 Terminal 18 [ [8] Myck*
+24V 13 % Digital Input
DIN 18— —% 7 |5-12 Terminal 27 | [0] He
DIN 19 Digital Input ncnonb3yeTca
com 20 5-19 Knemma 37, [[1] Asap.
DIN 27 6e30nacHbI curH. 6eson.
DIN 2 OCTaHOB ocT.
DIN 32 *= 3HauyeHne No ymonyaHuio
DIN 33
DIN 37 MpumeyaHua/KommeHTapumu.

Ecnun gna 5-12 Terminal 27

+10 50 Digital Input BbI6paHO 3HauYeHne
AIN 53 [0] He ucnonesyemcs,
AIN 54 nepemblyka Ha Knemmy 27 He
coM 55 TpebyeTca.
AOUT 42
comMm 39

Ta6bnuua 8.5 KomaHaa nycka/octaHoBa ¢ 6e3onacHbIM

OCTaHOBOM

Ta6nuua 8.6 MMnynbcHbI Nyck/ocTaHoB

Speed

130BB806.10

T

Latched Start (18)

Stop Inverse (27)

S T U

PucyHok 8.2 imnynbcHbIN 3anycK/0CTaHOB, UHBEPCHbIIA

250
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MapameTpbl 8.4 BHewHnn cbpoc aBapuinHom
o m Y
; YHKUUA Hacrpovu(a CVIFHaHI/I3aL|,I/II/I
§ 5-10 Terminal 18 [[8] Myck
§ Digital Input MNapameTpbl
" |5-11 Knemma 19, [[10] o OyHKUMA Hactponka
undpoBoi BXof PeBepc* § 5-11 Terminal 19 |[1] C6poc
@ Digital Input

13

*= 3HaueHne No ymonyaHuio

5-12 Terminal 27 |[0] He
. MNpumeyaHnsa/KommeHTapum.
Digital Input ncrnonb3yer

(<]

5-14 Knemma 32, |[16]

uUMpoBOIN BXOA MpepycT.

3ag., 6ut 0
5-15 Knemma 33, [17]
undpoBoi BXof MpepycT.

3a4., 6ut 1

3-10 MNpepycTtaHoB
NeHHoe 3afjaHune

MpepycT. 3apaHne |25%
0 50%
MpepycT. 3apaHne |75%
1 100%
MpepycT. 3apaHne
2

MpepycT. 3apaHne
3

*= 3HaueHune No ymonuyaHuio

Ta6bnuua 8.8 BHewHMii c6poc aBapuiltHO CMrHanusauum

8.5 3ajaHue CKOpOCTY C MOMOLLbIO PYYHOTO
noTeHLMoMeTpa

MprmeyaHuA/KOMMeHTapuu.

MapameTpbl

QyHKuMA Hactpoiika
6-10 Terminal 53
Low Voltage 0,07 B*
6-11 Terminal 53 |10 B*
High Voltage
6-14 Terminal 53 |0 06/mMuWH
Low Ref./Feedb.
Value
6-15 Terminal 53 | 1500 06/MuH
High Ref./Feedb.
Value

Ta6nuua 8.7 MNyck/ocTaHOB ¢ peBepcom u 4
npefyCcTaHOBJIEHHbIMU CKOPOCTAMU

130BB683.10

*= 3HaueHune No ymonyaHuio

~5k0 [IPMMeYaHna/KommeHTapuu.

A53

Ta6bnuua 8.9 3agaHue cKopocTu (C MOMOLLbIO PYYHOTO
noTeHunomeTpa)

MG345250 — Bep. 29-11-2013 251



Danfits

:

Freeze ref (27)
Speed up (29)
Speed down (32)

PucyHok 8.3 YBennueHune/cHmxeHmne ckopoctu

T.__.W

Mpumepbl NnpMeHeHusa PykoBoACTBO NO NpOeKTMPOBaHNIO VLT® AutomationDriveFC 300 90-1200 kBT
8.6 YBennueHme/CHUXeHne CKopocTun 8.7 MopkntoyeHne cetn RS-485
MapameTpbl MNapameTpbl
2 QyHKUMA Hactponka =) OyHKUMA Hactponka
g -
£|5-10 Terminal 18 |[8] Myck* @ 8-30 Protocol FC*
§ Digital Input g 8-31 Address 1*
5-12 Terminal 27 |[19] " [8-32 Baud Rate |9600*
Digital Input 3aduKkcmpos. *= 3HauyeHne Mo YMONYaHo
3afjaHue
MpumeyaHua/KommeHTapun.
5-13 Knemma 29, [[21]
BbiGepute npotokon, appec un
undposon Bxog |YsennueHue
CKOPOCTb Nnepepaun ¢
CcKopOoCTU
NMOMOLLbIO MapaMeTpoB,
>-14 Knemma 32, | [22] YKa3aHHbIX BbllLe.
undposon Bxof | CHMKeHne
CKOpOCTU
*= 3HauyeHmne No ymonyaHuio
MNpumeyaHnsa/KommeHTapuu.
RS-485
Ta6nuua 8.10 MoBbilweHne/NoOHMKeHNe CKOpPOoCTH
e
g
a Ta6nuua 8.11 Pasbem cetn RS-485
(=3
Speed 0 i
1
Reference F————— { I : ﬂ—\
| [ | }
1 1 1 1 ! -~
) t L | t 1 »
IR :
Start (18) i Il i i
EE !
1 [ |
| [ ] [}
|
|
T
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Mpumepbl NnpMeHeHusa PykoBoACTBO NO NpOeKTMPOBaHNIO VLT® AutomationDriveFC 300 90-1200 kBT

8.8 Tepmucrtop gsurartens 8.9 HacTtponka pene c nomouybio
NHTENNEeKTyasnbHOro TOrnMYyecKkoro

MPEOAYNPEXAEHUE ynpaBneHus

B TepmucTOpax cnegyet UCMONb30BaTh YCUIEHHYIO/
ABOVIHYIO N3ONALMIO B COOTBETCTBUN C TPEGOBaHUAMM K MapameTpbi

nsonauyun PELV. § OyHKLMA Hacrpoiika
g 4-30 OyHKUmMA 11
MapameTpbi g npwu notepe OC |Mpenynpexa
o DyHKUMA HacTpoiika nBuratens eHne
&[1-90 Motor [2] OTKn. no 4-31 Owv6bKa 100 06/MUH
§ Thermal TepMucTopy ckopoctn OC
- Protection Asurartens
1-93 Thermistor |[1] 4-32 Taim-ayt |5 ¢
Source AHanorosbii npu notepe OC
Bxog 53 asuratena

7-00 Uct.curn.O |[2] MCB 102
C NMA-per.ckop.
17-11 PaspelweH |1024*
ve (nosnunn/ob)
13-00 SL [1] BknioyeHa
Controller Mode
13-01 CobbiTve |[19]

*= 3HaueHne No ymonyaHuio

MpumeyaHuA/KommeHTapun.
Ecnn TpebyeTca Tonbko

npegynpexneHue, cnegyert
Bbl6paTh [1] [lpedynp.no

mepmucm. B 1-90 Motor Thermal

Protection. 3anycka Mpepynpexn
eHune
13-02 CobbiTne | [44] KHonka
OoCTaHOBa cbpoca
13-10 OnepaHpg | [21] N
CpaBHeHWA npepynpexn.

13-11 Onepatop |[1]*

CpaBHeHWsA
13-12 Comparat |90
or Value
13-51 CobbiTe |[22]
KoHTponnepa SL [Komnapatop
0

13-52 [encreue |[32]
KoHTponniepa SL [Yc.H.yp.Ha

Ta6bnuua 8.12 Tepmuctop asuratens

L$B.BbIX.A
5-40 Pene [80] Lingp.
DYHKLMIA Bbixog SL A

*= 3HauyeHune No ymonuyaHuo
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Mpyimepbl npUMeHeHus

PykoBoacTBO No npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

MapameTpbl

MNpumeyaHnsa/KommeHTapuu.
Mpenynpexpexne 90 Bbigaetca
npwv npesbilleHn npefena Ha
moHuTope OC. MK
KOHTponupyet
MpenynpexpeHne 90, n ecnn
MpepynpexpaeHve 90
cTaHoBUTCA UCTUHHbIM (TRUE),
aKTuBMpyeTca pene 1.
BHewwHemy obopypoBaHuio
MOXeT notpeboBaTbcA
obcnyxuBaHue. Ecnm owmnbka
obpaTHOII CBA3M OMycKaeTcA
HVXe npeaena CHoBa B
TeyeHune 5 ceKkyHA,
npeobpasoBaTesib YacTOTbl
npofomkaeT paboty u
npegynpexaeHve ncyesaer.
Haxmure [Reset] (C6poc) Ha
LCP, uTo6bl copocutb Pene 1.

8.10 YnpaBneHue mexaHn4yeckmnm

Ta6bnuua 8.13 Ucnonb3osaHue MJK gna

HaCTPOMKN pene

TOPMO30OM
MapameTpbi
2 QOyHKUMA Hactponka
3(5-40 Pene (32]
S| dyHkumit Ynpasn.mex.T
opMOo30M
5-10 Terminal 18 [ [8] Myck*
Digital Input
5-11 Knemma 19, |[11] 3anyck u
undposon Bxof |pesepc
1-71 3apepxka 0,2
3anycka
1-72 OyHKUuA [5] VWC+/Flux
3anycka o vac. cT.
1-76 Tyckoson Im,n
TOK
2-20 Tok App.
oTnycKaHua dependent
TOopMO3a (3aBucuT ot
NpUMeHeHNsA)
2-21 CkopocTtb  |lMonosuHa
BKIIIOYEHUA HOMUWHanbHOr
TopMmo3a [06/ 0 3HayeHuA
MWH] npu cboe
asuratens

*= 3HauyeHVe Mo YMONYaHmio

MpumeyaHna/KommeHTapun.

Ta6nuua 8.14 YnpaBneHue mexaHN4YeCckuM TOPMO30M

1-76

— Current

Start (18) [ |

Start

130BB842.10

reversing (19)

Relay output
Open
Closed —|

L

PucyHoK 8.4 YnpaBsiieHne mexaHn4eckum TOpmMo3om

254 MG345250 — Bep. 29-11-2013



Danfits

Mpyimepbl npUMeHeHuUs

PykoBoacTBO No npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

8.11 [llogkntouyeHune sHKoLEpaA

Mepen HacTpPoOWKON SHKOAEPa BblAaloTcA 6a3oBble YCTaBKM
LA CMCTeMbI PErynMpoBaHuA CKOPOCTX C obpaTHOW
CBA3bIO.

Cm. Takxe enasa 9.3 [lononHumerneHeili 3HkoO0ep MCB 102.

+24V DC

N
w
co
©
N
~
N
©

OlS]eno
w
~

O
o O] A

130BAD30.10

PucyHok 8.5 MopgkinioueHne 3HKofepa K npeobpasoBaTenio

YacToTbl

T g
A O

130BA646.10

A [] [1

J LI LT L
PucyHokK 8.6 lHKpeMeHTanbHbIl 3HKoAep 24 B. MakcnmanbHas
IJINHA Kabensa 5 m

8.12 Hanpasn. aHKoA

HanpaBneHune 3HKofepa onpefenaeTcs nopaaKkom
MUMMYNbCOB, MOCTYNaloLWMX Ha Npeobpa3oBaTesb YacToOTbl.
HanpaBneHne nNo YacoBoW CTpenke O3HayaeT, YTo KaHan A
onepexaeT KaHan B Ha 90 aneKTpryecknx rpafycos.
HanpaBneHne nNpoTMB YacoBOW CTPENKM O3HAYaeT, UTo
KaHan B Ha 90 aneKTpryecknx rpagycoB onepexxaeT

KaHan A.

HanpaBneHune BpalleHUs onpefenseTcs raga co CTOPOHbI
Topua Bana.

8.13 TlpuBoaHasa cuctema c obpaTHOM
CBA3bIO

Cucrema npueopda C 06paTHOI7I CBA3bIO COCTOUT U3
caiefyowmnx 3J1eMeHTOB:

. [Buratenb
. [ob6aBuTb
(PepykToOp)
(MexaHunyeckuin Topmos)
. FC 302

. DHKoAep AnA cucTembl 06paTHOW CBA3N

° Topmo3HOW pe3ncTop And AUHaAMUYeCKoro
TOPMOXeHuA

. MNepepava
. Harpyska

Ona NpunoxeHui, Tpebyowmx YNpasBneHs MexaHUuYecKnm
TOPMO30M, 06bIYHO HEOBXOAVM TOPMO3HON PEe3UCTOop.

130BA120.10

pooo
2NN
10800
0000
=

Brake resistor

1]

Motor Gearbox

Encoder Mech. brake Load
PucyHok 8.7 Ba3oBas HacTpolika 3aMKHYTOro KOHTypa
ynpasneHuna ckopoctbio FC 302

8.14 OcTtaHOB 1 Npegen KpyTALwero
MOMeHTa

B npuMmeHeHMAX C BHELHUM 31eKTPOMEXAaHNYECKM
TOPMO30M, HanpyMep B NOABEMHbIX MEXaHM3MaX, MOXHO
OoCTaHaBNMBaTb NpeobpasoBaTesib YacTOTbl C MOMOLLbIO
«CTaHAAPTHON» KOMaHAbl OCTAaHOBA C OAHOBPEMEHHbIM
BK/IOYEHNEM DIEKTPOMEXAHNYECKOrO TOPMO3a.

Hwxxe npuBoanTcs npyMep NPOrpaMMMpPOBaHNA STUX
coefnHeHUN npeobpaszoBaTtena YacToTbl. BHeWHMI Topmo3
MOXeT ObITb MOAKYEH K pene 1 nnm 2 (cm.

2naea 3.9 YnpaeseHue mexaHu4yecKum mopmo3om).
YcTaHoBuUTe AnA Knemmbl 27 3HauyeHue [2] «Bbiber,
NHBEPCHbIN» nnn [3] «Bblber 1 cbpoc, MHBEPCHBIN», a Ans
Knemmbl 29 — pexnm knemmbl 29 [1] «Bbixoa» n 3HayeHne
[27] «[Npep.no momeH.+cTon ».
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Mpumepbl NnpMeHeHusa PykoBoACTBO NO NpOeKTMPOBaHNIO VLT® AutomationDriveFC 300 90-1200 kBT

Ecnn vepes knemmy 18 nopgaetca KomaHAa ocTaHOBa ”
npeobpasoBaresib YacTOTbl HE HAaXOAMTCA Ha npegene
KpYTALLEro MOMEHTa, CKOPOCTb ABUraTens cHuxaetcsa go 0
.

Ecnu npeobpasoBatenb 4acTOTbl HAXOAMTCA Ha Npegene
KpYTALLEro MOMEHTa 1 MOJAeTCs KOMaHAa OCTaHOBa,
aKTUBM3UPYyeTCA Knemma Bbixoga 29 (gna KoTopon
yCTaHOBNEHO 3HaueHue [27] «[lpen.no MomMeH.+cTon »).
CvrHan, nocTynawwmnn Ha Knemmy 27, nsmeHAeTca ¢
nornyeckon «1» Ha nornyeckun «0», u gBuUraTesib HauMHaeT
IBVXeHVe Mo rHepuun, bnarogapsa yemy obecneumsaeTca
OCTaHOB MOABEMHOrO MEXaHM3Ma, Jaxe ecsim cam
npeobpa3oBaTesib YacTOTbl HE CNOCobeH co3aaTb
HeoOXOAVMBIN KPYTALLMIA MOMEHT, Hanpumep, 13-3a
ype3MepHOW neperpysKu.

Ona nporpaMmMmnpoBaHWs OCTaHOBa W MpeaerbHOro
MOMEHTa, NOAKMUMTE Clegytolne KinemMmbil:

. Myck/ocTaHoB C NOMOLbO Knemmbl 18
5-10 Knemma 18, yugpposoti 8xo0 IMyck [8]

. BbICTPbI OCTAaHOB C MOMOLLbIO KiemMMbl 27
5-12 Knemma 27, yugposoti exod Bbiber,
WHBEPCHbIN [2]

. Knemma 29, Bbixog
5-02 Knemma 29, pexxum Knemma 29, pexum
Bbixoda [1]
5-31 Knemma 29, yugposoli ebixo0 Mpep.no
MOMeH.+cTon [27]

. PeneiiHbin Boixog [0] (Pene 1)
5-40 Pene ¢pyHkyuli Ynpaen.mex.Topmo3som [32]

[27]

°

&) 8 = §

= 35S 3

3 ot ISR 2 z

+ a a a a (G} '9‘

12 (13 |18 |19 |27 |29 |32 |33 |20 |37 B
L 1| 1| 1| 1| 1| 11 11 11 11 ]
O|0|00|0 0|00
HOH HOH 1| ][ HOHOHO\

Start

) Imax 0.1 Amp
External N4
24VDC

P 5-40[0] [32]
O
(@]

3]

20
L Aej2y

Mechanical Brake 2 |O
Connection —

PucyHoK 8.8 MoaknioueHns Knemm npeaenbHOro Kpyrawero
MOMEHTa 1 OCTaHOBa
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[lononHuTenbHble yCTPONCTBA W...

PykoBoacTBO No npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

9 [lononHuTesnbHble YCTPOUCTBA N NPUHALNEXHOCTY

9.1 [ononHutenbHble yCTPOUCTBA U
NPUHAANEXKHOCT

KomnaHua Danfoss npegnaraet WMpoKnii acCOPTUMEHT
LOMNOJTHUTENIbHbIX YCTPONCTB U MPUHAANEeXXHOCTeN Ana VLT®
AutomationDrive.

9.1.1 THe3mo A

lHe3go A BblgeneHo nog JOnoNHUTENbHble YCTPONCTBA
Fieldbus. Mogpo6Hee cMm. MHCTPYKUWKM, Npunaraemble K
[OMOSIHNTENbHOMY 060pPYAOBaHUIO.

9.1.2 THe3go B

Heobxoarmo oTcoefMHUTL NUTaHKe oT npeobpasoBatens
yacToTbl. Bpema paspAagknM cM. B MHCTPYKUMAX,
npunaraembix K JOMONHUTENbHOMY 060PY[OBaHNIO.

Mepen BCTaBKOW/M3BNEUEHNEM AOMOSTHUTENbHBIX MOAYNen
AnA npeobpasoBaTena YacTOTbl Npexae Bcero ybeantech B
TOM, YTO 3HauYeHVA NapameTPOB COXpaHeHbl. YToObl

COXpaHUTb AaHHble MapameTpoB, ucnonbsynte MCT 10 nnn
aHanoruyHoe MO. 3aTeM BbINONHUTE Cleaylolne AencTBuA.

1. CHumunTe ¢ npeobpasoBatens yactoTbl LCP,
KJIEMMHYIO KpbILWKY 1 pamKy LCP.

2. YcraHoBuTe gononHuTenbHyto nnaty MCB10x B
rHesgo B.

3. MopcoennHnTe Kabenu ynpaeneHnsa 1 NPONoXuTe
NpoBoAa C MOMOLLbIO NMEIOLNXCA KabenbHbIX
NeHT.

4, Ypanute 3arnywky B paclumpeHHon pamke LCP
TaK, UToObl JOMONHMTENbHAA MnaTa bbina
3aKpenneHa nopg pamkon LCP.

5. YcTaHoBUTE paclunpeHHyto pamky LCP un
KJTIEMMHYIO KPbILLKY.

6. 3akpenute naHenb LCP unn rnyxyto KpbiWwKy B
yBEeNMYEHHON PaMKe 3TOWN NnaHenmu.

7. Mogkniounte NUTaHKe K NpeobpasoBaTenio
4yacToTbl.
8. YcTaHoBUTe QYHKLMM BXOAOB/BbIXOAOB B

COOTBETCTBYIOLLMX MapaMeTpax, Kak yKasaHo B
2nasa 4.3 Obujue mexHuyeckue mpe6o8aHus.

9.1.3 THe3po C

Heobxoanmo oTcoefmHUTL NUTaHKe oT NpeobpasoBaTens
yacToTbl. Bpems pa3pAaKM CM. B MHCTPYKLUSAX,
npunaraembix K AONOAHUTENBHOMY 060PYOBaHUIO.

MNepen BcTaBKoOW/M3BNEYEHNEM [ONOSIHUTENBbHBIX MoAynen
Ana npeobpasoBaTtena 4acToTbl ybeamTech B TOM, YTO
3HaYyeHNA NapameTpPoB COXpPaHeHbl. YTobbl COXpaHUTb
AaHHble napameTpos, ucnonbsynte MCT 10 unun
aHanorunyHoe 0.

Mpw ycTaHoBKe fononHuTenbHoro moayna C Heob6xoaMmo
MCMONb30BaTb MOHTaXHbI KommnekT. CNMCOK HOMepOoB AnA
3aKa3a MOHTa)KHOrO KOMMJeKTa CM. B &1aea 5 3akas. Ha
pucyHKe nokasaHa yctaHoBka MCB 112, B kKauecTse
npumepa. bonee nogpobHyto nHpopmaumio 06 yctaHoBKe
MCO 305 MOXHO HalTL B OTAENbHbIX MHCTPYKLMAX MO
3KCNnyaTauum, Npunaraembix K AOMONHUTENbHOMY
obopyaoBaHuio.

130852810

PucyHok 9.1 PacnonoxeHue rHesp Aia yCcTraHOBKU
[OMOJIHUTENIbHOro 060pyAOBaHUsA

1 MHe3mo A
2 He3go B
Me3go C

Ta6nuua 9.1 MoacHeHma K PucyHok 9.1
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[lononHuTenbHble yCTPONCTBA W... PykoBoACTBO NO NpOeKTMPOBaHNIO VLT® AutomationDriveFC 300 90-1200 kBT
9.2 Mogaynb BXO[0B/BbIXOA40B 0bLiero Control card (FC100/200/300) _  _ _ _ _ _ _ _ -
S
Ha3HauyeHuss MCB 101 ! s
| CPU \ Sé
m
Mogynb MCB 101 ucnonb3yetca A yBenmyeHumn L _ _ _ o0V _ ol |24V | -
General Purpose @
KonnyecTea LMPPOBbIX U aHANOrOBbIX BXOLOB M BbIXOAOB I/0 option MCB 101 z
- - — — - - qur — T — — — |
FC 302. MCB 101 yctaHaBnmBaeTcA B rHe3go B B VLT® | | ‘ |
AutomationDrive. cPy
‘ ov 24V |
\ 1
DIGIN DIG & ANALOG
PasmeleHne: | N + | ANALOG | IN |
e [lononHutenbHbIi mogyns MCB 101 | 3k ohm out 10k ohrmy
1z 8.8 B \
. HononHuTenbHoe kpennexune LCP a Sl eSS ns | &
s ol 2 2| a8l 53555 &8l o 2| |
3 2| 2| 2| 2/ 0303331 2| 2| 2
. KnemmHasa KpbllKa O 0| 6| 6| | d|sqsISaN| 0| | <
MCB 101 FC Series o X30/ 1‘2‘3‘4‘5‘6‘7‘8‘9‘10‘11‘12
[e9]
General Purpose I/O B slot 5 ‘ ‘ ‘
o
o
SW. ver. XX.XX Code No. 130BXXXX @ W 1 1
~ ~ £ £
fm o0 < o~ ~N
= = = a < < .
2z £ 2233332 22 S Mg |wee”
O &6 &a o &8 a = & & = < 3 2
TSl I
PLC | ‘ g
X30/ | 1 2 3 4 5 6 7 8 9 (10 |11 |12 (PNP) =1 Do
| - =—— A VDC
PucyHok 9.2 [lononHuTenbHbiii moaynb MCB 101 ov 24V DC
5 - F =N
PLC | (
9.2.1 lanbBaHMyecKana pa3sAska B MCB 101 (NPN) !
[ _— \7—7[?#
Lindposbie/aHanorosble 8xo0sbl ranbBaHUYECKN 24VDC ov
N30NMPOBaHbl OT APYrMX BXOAoB/BbixoAoB Ha nnate MCB PucyHok 9.3 lMpuHumnuanbHas cxema

101 1 Ha nnaTe ynpasneHnsa npeobpasoBaTensa YacToThbl.

Lindposbie/aHanorosble 8bixo0sl Ha nnate MCB 101
rafibBaHNYeCcKn U30NIMPOBaHbl OT APYr1X BXOLOB/BbIXOLOB
Ha MCB 101, HO He U30/MPOBaHbI OT BXOAOB/BbIXOAOB Ha
nnate ynpasneHus npeobpasosaTens 4acToTbl.

Ecnu undposblie Bxoabl 7, 8 1y 9 fOMKHbI NOAKNOYATLCA
ana paboTbl OT BHYTPEHHEro NCTOYHMKa NuTaHus 24 B
(knemma 9), HeO6X0AMMO COeAVHUTL Knemmbl 1 1 5, Kak
nokasaHo Ha PucyHok 9.3.
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[lononHuTenbHble yCTPONCTBA W...

PykosogacTso no npoektnposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

9.2.2 Uudposbie Bxogbl — knemma X30/1-4

Lundposoi Bxog,

Uncno undpoBsbix BXOAOB 4 (6)
Homep knemmbl 18,19, 27, 29, 32, 33
Jlornka PNP unn NPN

YpoBeHb HanpsxeHus

0-24 B nocrT. ToKa

YpoBeHb HanpsaxeHus, nornyeckmin «0» PNP (GND = 0 B)

< 5 B nocrt. Toka

YpoBeHb HanpaxeHus, nornyeckasa «1» PNP (GND = 0 B)

> 10 B nocT. ToKa

YpoBeHb HanpsaxeHua, nornyeckun «0» NPN (GND = 24 B)

< 14 B nocT. ToKa

YpoBeHb HanpsxeHua, norndeckas «1» NPN (GND = 24 B)

> 19 B nocT. ToKa

MakcrmanbHoe HanpAa)xeHne Ha Bxoae

28 B, HenpepbiBHOE

[nana3oH YacToTbl NOBTOPEHMA MNYNbCOB 0-110 Kl'y
Pabouunin LuKn, MUH. AINTENBHOCTb UMMYNbCa 4,5 mc
BxoaHon nmnegaHc >2 KOM
9.2.3 AHanorosble Bxoabl — knemma X30/11, 12

AHanorosbiin BXog

KonnyectBo aHanoroebix BXO4OB 2
Homep kKnemmbl 53, 54, X30.11, X30.12
Pexnmbl HanpsxeHne
YpoBeHb HanpsaxeHusA -10B..+108B
BxogHow umnenaHc >10 KOM
MakcmanbHoe HanpsXeHue 20 B

PaspeluatoLian cnocobHOCTb aHANOroBbIX BXOOB

10 6uT (+ 3HaK)

TOYHOCTb aHaNoOroBbIX BXOAOB

MorpewHocTb He 6onee 0,5 % OT MOSHOW LWKanbl

Monoca vactot

FC 302: 100 'y,

9.2.4 Uundposble Bbixogbl — Knemma X30/6, 7

Lundposoit Bbixon

Yucno undposbix BbIXOAOB 2
Homep knemmbl X30,6, X30,7
YpoBeHb Hanps»keHua Ha LMdpPOBOM/YaCTOTHOM BbIXoae 0-24 B
Makc. BbIXOAHOWN TOK 40 MA
Makc. Harpyska > 600 Om
Makc. emKoCTHasA Harpyska < 10 HO
MwuH1MmanbHaAa BbIXogHaA YacToTa 0ly
MaKcumanbHas BbIXO4HaA YyacToTa < 32 Kkly

TOYHOCTb YaCTOTHOrO BbIXOAa

Makc. norpewHocTb: 0,1 % NoONHONM LWKasnbl

9.2.5 AHanoroBbi Bbixog — Krnemma X30/8

AHaNoroBbIN BbIXOA,

Yncno aHanorosbiX BbIXO4OB

1

Homep knemmbl 42
[lnana3oH ToKa aHanoroBoro Bbixoda 0-20 mA
Makc. Harpy3ka Ha 3emni0 Ha aHanoroBoM Bbixofe 500 Om
TOYHOCTb Ha aHaNIOroBOM BbIXoge Makc. norpewHocTb: 0,5 % nonHoNM WwKasnbl
PaspeluatoLian cnocobHOCTb Ha aHaIOrOBOM BbIXOe 12 6ut
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9.3 [ononHutenbHbin 3HKogep MCB 102

Mopynb sHKofgepa MoxeT ObiTb NCMOMb30BaH B KayecTBe UCTOYHMKa OOpaTHONM CBA3W ANA peryimpoBaHNA MarHUTHOrO
MoToKa Mo 3aMKHYTOMY KOHTYpY (napametp 1-02 Flux- ucmoyHuk OC dgueamens), a TakKe AnA PEryniupoBaHnA CKOPOCTU Mo
3aMKHYTOMY KOHTYpY (napametp 7-00 Ycm.cueH.OC [MW[]-pea.ckop.). CKoHbUrypupyite AONONHUTENBHBIA MOAYb SHKOAEpa B
rpynne napameTpos 17-** [lon. ycmp. OC.

JononHutenbHbI moAaynb 3HKogepa MCB 102 ncnonb3yetca:

B 3aMKHYTOM KOHTYpe 06paTHOII CBA3W B pexume VVCPUs
[lnA BEKTOPHOro perynnpoBaHUA CKOPOCTY BpaLLeHNA ¢ NOMOLLbIO MarHUTHOrO MOTOKa
[InA BEKTOPHOro perynnpoBaHUA KPyTALEro MOMEHTa C NMOMOLLbI0 MarHUTHOrO MOTOKa

C gBuratenem C NOCTOAHHbIMU MarHUTamm

I'Io,unepmmsaeMble TUNbl SHKOAEPA:

NHKpemeHTHbIN sHKoAep: Tun TTJ1, 5 B, RS422, makc. yactoTa 410 Klu.

NHKpeMeHTHbIN 3HKogep: 1 B(NnK) kogupoBaHue No CUHYCY-KOCUHYCY.

3Hkopep Hiperface®: abcontoTHoe KoaMpOBaHIe 1 KoaVMPOBaHUE Mo CUHYCY-KocuHycy (Stegmann/SICK).
SHkopep EnDat: abcontoTHoe 1 no cuHycy-kocuHycy (Heidenhain). NMopgpepkusaeT Bepcuto 2.1.

SHKogep SSI: A6conioTHOE

YBENOMJIEHU

CeeToAnoAbl BUANMbI TONbKO Npu cHATMK LCP. Peakumio Ha owinMbKy sHKoAepa MOXHO BblGpaTh B NapameTpe
17-61 KoHmponbe cueHana 3HkoOepa: HeT, npeaynpexpaeHue v oTKNoYeHue.

Ecnn ﬂOI'IOJ'IHI/ITeﬂbeII;I KOMMNNEKT 3HKOAEPaA 3aKa3biBae€TCA OTAENIbHO, 3TOT KOMMNEKT COAEPKNT:

JononHuTenbHbIN Moaynb aHKkoaepa MCB 102

YcuneHHoe kpenneHune naHenn LCP v ycuneHHyio KNeMMHYIO KPbILLKY

JlononHMTeNbHbIN SHKOAEP He MOXeT paboTaTb COBMECTHO ¢ npeobpasoBatenamu yactotbl FC 302, n3rotoBneHHbIMK Jo 50
Hepenwn 2004 r.
Caman paHHAA Bepcus nporpammHoro obecneueHus: 2.03 (15-43 Bepcus 10)
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0O603HayeHune [ UIHKpeMeHTHbIN CNHYCHO-KOCUHYCHbIN SHKOAep SHKoaep EnDat SHKopep SSI OnucaHune
pasbema 3HKopAep (cm. Hiperface® (cm. PucyHok 9.5)
X31 PucyHok 9.4)
1 H3 24 B* Bbixon 24 B
(21-25 B, Imaxc.
125 MA)
2 H3 8 B(cq) Bbixon 8 B
(7-12 B, Imaxc.:
200 mA)
3 5 B(CQ) 5 B(cc) 5 B* Bbixog 5B (5B
+5 %, Imakc.:
200 mA)
4 3EMNA 3EMNA 3EMNA 3EMNA
5 Bxon A +COS +COS Bxop A
6 Bxog A, nusepcHbii | REFCOS REFCOS Bxop A,
VNHBEPCHbIN
Bxon B +SIN +SIN Bxop B
Bxog B, nHBepcHbin | REFSIN REFSIN Bxop B,
VNHBEPCHbIN
9 Bxop Z «+» AaHHbIX, RS-485 Bbix. TaKT. yacT. Bbix. TaKT. vacT. Bxon Z U
«+» AaHHbIX
RS-485
10 Bxop Z, nHBepcHbI | «-» JaHHbIX, RS-485 MHB. BbIXOA TaKT. yacT. MHB. BbIXxOA TaKT. Bxon Z NN
Y4yacT. «-» OaHHbIX
RS-485
11 H3 H3 Bxop gaHHbIX Bxop gaHHbIX Ona 6yaywero
MCnonb3.
12 H3 H3 MHB. BXOA AaHHbIX MHB. BXOA AaHHbIX Ona 6yaywero

ncnonb3.

He 6onee 5 B Ha X31.5-12

Ta6bnuua 9.2 [lononHUTenbHbIN 3HKoAep MCB 102, onucaHnsa Knemm gns noaAepkuBaembie TUMOB SHKOAEPOB

* [lumaHue 3HKOOepa: CM. mexHu4Yeckue 0aHHele S3HKodepa
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= AU g
1 2 |3 14|56 7 |8 )09 101 12| < . @ ) 8
e e e e e e e e | = L L
0|0 Sli®l LT
[ I I R =
UL L -
o | LITLIL @
0 ST

PucyHok 9.6 HanpasneHue BpalieHua

9.4 [lononHuTenbHas nnaTta pesonsepa

| MCB 103

JononHuTenbHaa nnata pesonsepa MCB 103 ncnonb3syetca
PucyHok 9.4 VIHKpeMeHTanbHbIii 3HKOAep ONA CONPsXXEHUA CMrHana obpaTHoW CBA3M OT pe3onsepa
psuratens ¢ VLT® AutomationDrive. Pe3onsepbl
MCMONb3YyIOTCA B KauecTBe YCTPOWCTB 06paTHON CBA3UN Ans

Makc. annHa Kabens 150 m CMHXPOHHbBIX 6ECLLETOYHbIX ABUraTenel C NOCTOSHHbIMU
MarHuTamm.
= Z o MNpu oTgenbHOM 3aKase OOMOHUTENbHOW NnaThbl pe3onsepa
= = & § 3 KOMMJEKT MOCTaBKMN BKIIOYaeT:
5 v} _ = n “ <
£ s ¥ 35 £ g2 8§ = g
= 2§ 2 £ 2 2 ¢ @ . [ononHuTenbHaa nnata pesonsepa MCB 103
2 = = =z g
< 538 9 z % z =
3 zZ 9 4@ 3 @ B B . YcuneHHoe KpenneHue naHenu LCP n ycuneHHyto
KNEMMHYIO KPbILUKY
1 2 3 4 5 6 7 8 9 10 11 12
e o o o o
Q Q C Q Q Bbibop napametpos: 17-5* lHmepe. pesonsepa.
HononHuTenbHaa nnata pesonsepa MCB 103
nopaepXvBaeT POTOPHblE pPe30nBepPbl PasANYHbIX TUMOB.
e Yucno nontocos 17-50 Yucno nontocos: 2 *2
— pe3sonsepa
{7W BxopgHoe 17-51 BxodHoe Hanpsxerue: 2,0-8,0 B(add.)
Hanps»KkeHve *7,0 B(3dd.)
pe3onsepa
BxopgHas yactoTa 17-52 BxooHas yacmoma: 2-15 kly,
pe3onsepa *10,0 kl'y
KoadpduumeHnt 17-53 Koagp.mpaHcgpopmayuu: 0,1-1,1 *0,5
. i TpaHcpopmaLum
PucyHok 9.5 CHYCHO-KOCHHYCHBI 3HKoaep Hiperface
Hanps»keHne Makc. 4 B (3¢d.)
BTOPUYHON OBMOTKM
Harpyszka Okono 10 kKOm
BTOPUYHON OOMOTKM

Ta6bnuua 9.3 XapaKkTepucTuki pesonsepa

262 MG345250 — Bep. 29-11-2013



Danfits

[lononHuTenbHble yCTPONCTBA W...

PykoBoacTBO No npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

MCB 103 Option B ~
Resolver Input S
SW. ver. X.XX Code No. <
Spigizs - :
2EOC0FFI4dardn
X32/‘1 ‘2‘3‘4‘5‘6‘7‘8‘9‘10‘11‘12‘
[Vl 7} vl ) va v va Nl v v v
(O LED 1REF OK
O LED 2 COS OK
O LED3SINOK
O LED NA
I | REF+ —RI
R1 S1 REF- — R2
I 1 COS+ — S1
| COS- — S3
! /G\ | SIN+ — S2
‘ SIN- —- 4
|
! R2 S3
[ 1
| I
Resolver |
| stator 54 s
-~ - - — _ _ N L I J
- N
Motor )
]
AN v

PucyHok 9.7 lononHutenbHaA nnata pesonsepa MCB 103
NCNoNb3yeTca ¢ ABUraTenem ¢ NOCTOAHHbIMU MarHMTamm

YBENOMJIEHU

HdononHutenbHaa nnata pesonsepa MCB 103 moxet
MCNonb30BaTbCA TONbKO C TUMaMN Pe30NBEPOB,
nonyvamowmmMn cCurHanbl ot potopa. icnonb3oBaHue
pe3onBepoB, NoNyyaoLWMX CUrHanbl OT cTaTopa,
HEBO3MOXHO.

CBeTognoaHble NHANKATOPbI

Ceetofunonbl akKTUBMPYIOTCA, ecnun nap. 17-61 Konmpone
cueHana 3Hko0epa UMeeT 3HaueHue [pedynpexdeHue nn
OmknioyeHue.

Cl 1 BKk/OYEH, Korga HanpsbkeHue Bo3byxaeHus,
nocrynaiowiee Ha pe3onBep, B HOpMe.

CJl 2 BKNOYEH, KOrga CUrHan KocrHyca, NocTynaowmn ns
pe3onesepa, B HOpMe.

CJl 3 BKOYEH, KOrda CUrHan CMHyca, NOCTynaloLwWwmin 13
pe3onesepa, B HOpMe.

WA AAAAD
VUVUTTVU TV

130BT102.10

|

PucyHok 9.8 [iBuratenb ¢ NOCTOAHHbIMU MarHUTamm
NCMONb3yeTcA C Pe30/IBEPOM, KOTOPbIN BbIMOSHAET GYHKLUMMN
flaTymKa o6paTHOI CBA3M MO CKOPOCTM.

Mpumep HacTponKn

Ha PucyHok 9.7 pBuratenb € NOCTOAHHbIMY MarHMTamu
NCMOSb3yeTCA C Pe30SIBePOM, KOTOPbIV BbINOHAET
GYHKUMM paTumka o6paTHOW CBA3W MO CKOPOCTW.
[iBuratenb C NOCTOAHHBIMW MarHUTamu oBbIYHO AOMKEH
paboTaTb B pexume ynpasieHWA MarHUTHbIM NMOTOKOM.

MoHTa)KHaa cxema
Mpw ncnonb3oBaHMK Kabena ¢ BUTbIMK Mapamun ero anvHa
He JonXHa npesbiwatb 150 m.

YBEAOMJIEHU

Ka6enu ana nogknioueHns asuratensi ¥ TOPMO3HOro
npepbiBaTens AOMKHbI G6bITb SKPaHMPOBaHHbIMU. Kabenu
pe3oneepa AOMKHbI 6GbITb SKPaHUPOBaHbI U
M30/IMpoBaHbl OT Kabeneii gBuratens. JKpaH Kabens
pe3oneepa AoMKeH 6biTb NPABUIbHO NOAKIIOYEH K
pa3BsA3blBaloLeil NnaTe 1 K Wwaccy (3emne) Ha CTOPOHe
ABurartens.
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1-00 Pexxnm KoHUrypuposaHus [1] CkopocTb ¢ OC

1-01 MpuHUMN ynpaBneHua asuratenem [3] Flux c OC ot aBwurar.

1-10 KoHcTpyKuua asuratens [1] HeaBHOMONIOCHOW C MOCT. MarH.

1-24 Tok pgBuratens MacnopTHas Tabnuuka

1-25 HoMuHanbHasA CKopocTb AsBuratens MacnopTHas Tabnmuka

1-26 InnTenbHbIi HOM. MOMEHT ABuraTens MacnopTHas Tabnmuka

AAH anAa ,[]BI/IFaTeJ'IeIZ C NOCTOAHHbIMN MarHUTaMn HEBO3MOXHa

1-30 ConpotumBneHue ctatopa (Rs) TexHMYyecKue JaHHble ABuratens

30-80 UHpykTBHOCTL MO ocu d (Ld) TexHnuyeckue gaHHble asuratens (MIMH)

1-39 Yncno nontocoB asuratens TexHMYecKue faHHble ABuratens

1-40 Mpotmeo-34C npu 1000 06/MnH TexHNuYeckne faHHble gBuraTens

1-41 CmelleHve yrna gsuratens TexHnuyeckne gaHHble asuratena (06bIYHO HOSb)
17-50 Yumcno nontocos TexHnuYeckne faHHble pe3onBepa

17-51 BxogHoe HanpsxeHune TexHNuYeckne faHHble pe3orneepa

17-52 BxogHasa vacToTa TexHNuYeckne gaHHble pe3orneepa

17-53 Koad.TpaHchopmauymm TexHnuYeckne faHHble pe3onBepa

17-59 UHTepd. pesonsepa [1] Pa3pewweHo

Ta6bnuua 9.4 HactpamBaembie napameTpbl

9.5 [ononHutenbHbii mogynb pene MCB 105

Mogynb MCB 105 copepuT 3 rpynmnbl OQHOMOJIOCHBIX KOHTAKTOB Ha ABa HanpasneHus (SPDT) n gonxeH BCTaBnATbCA B

rHe3go B ana gononHWTEnbHbIX YCTPONCTB.

DneKkTpryecKre XapaKkTepucTKu

Makc. Harpyska Ha knemmax (AC-1)" (pesuctneHas Harpyska)

240 B nepem. ToKa, 2 A

Makc. Harpy3ska Ha knemmax (AC-15)" (MHOyKTMBHaA Harpyska npu cos@ 0,4)

240 B nepem. ToKa, 0,2 A

Makc. Harpyska Ha knemmax (DC-1)" (pe3ncTmBHas Harpyska)

24 B noct. ToKa, 1 A

Makc. Harpy3ka Ha knemmax (DC-13)" (MHAYKTVBHasA Harpy3Ka)

24 B nocT. ToKa, 0,1 A

MuH. Harpy3ka Ha kKnemmax (MOCT. TOK)

5 B nocrt. ToKa, 10 MA

Makc. yacToTa KOMMyTaLMKN NPV HOMUHAMBHOW Harpy3ke/MUH. Harpyske

6 MuH'/20

"V IEC 947, yacmu 4 u 5

[ononHuTenbHbI KOMMNEKT pene, 3aka3biBaeMblii
OTAeNbHO, BKJIOYaeT:

. Mopynb pene MCB 105

. YcuneHHoe kpenneHune naHenu LCP n ycuneHHnyto
KNEMMHYIO KPbILLKY

. ApnblK ANA KPbILWKKX JOCTYNa K NepeksioyaTenam
5201 (A53), 5202 (A54) n S801

. KabenbHble xoMyTbl AnA KpenneHnsa Kabenen K
mopynio pene

TERMINATION (5801) OR CURRENT/VOLTAGE

DISMOUNT RELAY CARD TO ACCESS Rs485
SWITCHES (5201, 5202)

[lononHWTeNbHbIN MOAYNb pene He MoXKeT paboTaTtb
COBMECTHO C npeobpaszosaTtenamm yactotbl FC 302,
n3rotosneHHoIMn ao 50 Hepgenu 2004 r.

Camas paHHAA BepCcUA NporpammHoro obecneyexms: 2.03
(15-43 Bepcusa [10).

PucyHok 9.9 A2, A3 n B3

1308A709.10
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YBEJIOMJIEHU

1308A710.10

Maccus [6] - pene 7, maccuB [7] — pene 8 n maccus [8] -
pene 9
— —
—
== ]
—— 0 Relay 7 Relay 8 Relay 9 =
o)) N
@3‘! ©
0300 =
S o
(=]
m
\ DISMOUNT RELAY CARD TO ACCESS RS485 -
"TERMINATION (5801) OR CURRENT/VOLTAGE
T SWITCHES (5201, 5202) | | |
| | |
ﬁi NC ﬁi NG NC \

PucyHok 9.10 A5, B1-B4 n C1-C4 ‘
1 2 3 4 5 6 7 8
IS || | | S | — ) S— ) S— ) E—|  —

olo|o|o|o|o|o|0|0|0|o|0

PucyHok 9.11 OTcoeauHute Knemmbl pene

1 BAXKHO! 1na obecneueHns cooTseTcTBuUA TpeboBaHUAM
UL, apnbik OOJIXKEH 6biTb nomelueH Ha pamy LCP, kak
nokasaHo Ha PucyHok 9.10.

KNEeMMHYI0 KpbIWKy 1 KpenneHue LCP.

=
ABHUMAHUE! S
S
MpepynpexpeHne o ABONHOM nNuTaHuun. He o6beaunHsAiTe =1
cncrtembl 24/ 48 B ¢ BbICOKOBOJIbTHbIMM CUCTEMAMMU.
YT06bI 4O6aBUTDL AONONHUTENbHBIA Mogynb MCB 105,
BbIMOSIHUTE Cnepyowme AencTBuA.
. HeobxoanmMo oTcoeivHWUTb NUTaHKe oT
npeobpa3soBaTens 4acToTbl. Bpemsa paspagku cm. PucyHok 9.12 MpasunibHaa AnnHa 3a4ncTKU NpoBoja
B UHCTPYKLUUN AOMOMAHUTENBHOIO MOAYNA.
. Heobxoanmo oTcoeanHWTb NMTaHNe OT Pa3beMOB
TOKOBefyLMX YacTeln Ha Knemmax pene. Cm. \ / 1 1 1 =
O
~
PucyHok 9.11 é 3 14 |5 7 1819 |10 2|z
/ | e o — 8
. CHummuTe ¢ npeobpa3zoBaTtens yactoTbl LCP, @ @ O @ @ O O @ @ )

v« 1=

11
D
|
3

. BctaBbTe gononHutenbHbit Mogyns MCB 105 B

rHe3no B.
. Mopkntounte Kabenu ynpaeneHUs K NpuKpenute /
1 1 1
UX NpuiaraembiMy KabenbHbIMY HaKMafKaMu. /
\ 1§ 213 |4 |5 7 18 |9 (10 |11 ]12
. Mo3aboTbTeck, UTO6bI 06ecneunTb NPaBUIIbHYIO [ — —) | [ —| [ —
AJIMHY 3aUMLLEHHbIX Y4acTKoB NpoBoaos. Cm. @ @ O @ @ O O @

PucyHok 9.12

w1
« —]
—

. He coepnHAanTe ToKkoBegyLme yactu (Bbicokoe
HanpsXeHne) ¢ curHanamun ynpasnenusa (PELV).
Cm. PucyHok 9.13

1 T
\[1{23456789101112

. YcTtaHoBuTe ycuneHHoe kpenneHune naHenu LCP u

YCUNEHHYIO KIIEMMHYIO KPbILLKY. @ @ @ O @ @ ® O O @ @ @
e  YcTaHoBMTE Ha MecTo NaHenb LCP. ] ] ]

2 2 2

. Mopkntounte NUTaHMe K NpeobpasosaTesto

4yacToThl. PucyHok 9.13 MNpaBunbHbIii cNocob ycTaHOBKM TOKOBEAYLNX

Kabenen N CMrHanbHOW NPOBOAKN
. BbibepuTe dyHKUMM pene B napameTpax 5-40 Pene

¢yHKyul [6-8], 5-41 3adepxka eknoYeHuUs, pese
[6-8] n 5-42 3a0epxka sbiknto4eHus, pesne [6-8].

MG345250 — Bep. 29-11-2013 265



Danfits

[lononHuTenbHble yCTPONCTBA W... PyKoBOACTBO NO NPOEKTUPOBAHMIO VLT® AutomationDriveFC 300 90-1200 kBT

9.6 [lononHuTenbHbIN pe3epBHbIN NCTOYHUK 24 B gna MCB 107

BHeWHMN NCTOYHMK NuTaHmA 24 B NOCT. TOKa MOXET MCNOJSIb30BaTbCA B KaueCTBE HM3KOBOJIbTHONO UCTOYHMKA NUTaHMA AnAa
nnatbl ynpaBneHna n nobbIX APYTrnX yCTaHOBJIEHHbIX OMONHNTENIbHbIX MNaT, obecneumBas BO3MOXHOCTb pa6OTbI LCP 6e3
noAKNI4YeHnA K CeTu.

BHewWwHM NcTtoyHmnk nutaHma 24 B nocT. ToKa, TeXxHNn4eckne XapPaKTEPUCTUKN

[nana3oH HanpsXeHWA Ha Bxoae 24 B noctoAHHOro Toka £15 % (makc. 37 B B TeueHune 10 ¢)
Makc. BXogHOM TOK 22 A
CpepHuin BxogHown Tok FC 302 09 A
Makc. gnnHa Kabens 75 M
BxofHaa emKocTHaa Harpyska 10 Mk®
3apepxKa npu nogaye NUTaHMA 0,6 c

C 3awmTon BXoao..

Homepa knemm:
Knemma 35: «-» BHeWHero UCToYHMKa nNuTaHma 24 B nocT. Toka.
Knemma 36: «+» BHELWHEro NCTOYHMKA NUTaHMA 24 B nocT. Toka.

YT06bI YCTaHOBUTbL JOMONHUTENbHBIA UCTOYHKK NuTaHusA 24 B MCB 107, BbinonHWTe cnegyiolime AeACTBUSA.
1. CHumute LCP nnun 3aKkpbiBatowmi WMTOK.
CHYMUTE KNEMMHYIO KPbILLKY.
CH/MUTe pa3BA3bIBaloLLYO NMaHenb 4nA Kabenel 1 NiacTMacCoBYO KPbILIKY CHU3Y.

2
3
4, BcTaBbTe OOMONHNUTENbHBIN PE3ePBHbIN NCTOYHUK NUTaHUA 24 B nocT. ToKa B JONONHUTENbHOE rHe3[o.
5 YcTaHoBWTe pa3BA3bIBaloLLYIO NaHenb ana Kabenei.

6

YcTaHoBuUTE KNEMMHYIO KPbIWKY U NaHenb MeCTHOro yrnpasneHnAa nnm 3aKprBaIO|J.|,VIVI LLNTOK.

Mpu NUTaHUK Lenn ynpasneHus oT LJOMOSHUTENbHOMO Pe3epPBHOrO NCTOYHMKa MCB 107 HanpsixeHviem 24 B BHYTpeHHUI
WCTOYHMK 24 B aBTOMaTMYECKM OTKNoYaeTcs. JonofHUTeNbHyo MHGopMaumio 06 YCTaHOBKE CM. B OTAENbHbIX UHCTPYKLUAX,
npunaraembix K SOMOAHUTENbHOMY 060PYLOBAHMUIO.

1308C531.10

SN

)

N
b
g

PucyHokK 9.14 Pa3bem pe3epBHOro NCTOMHMKa NuTaHua 24 B
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9.7 Mnata tepmunctopa PTCMCB 112

JononHutenbHoe ycTtporictBo MCB 112 no3BonAeT KOHTPONMPOBaTb TemmepaTypy 3MeKTPOoABUraTeNsa Yyepes rajibBaHNYeCKn
N30nMpoBaHHbIN Bxog Tepmuctopa PTC. OHo BcTaBndAetca B rHe3go B FC 302 u ncnonb3lyetca gna dyHKumm 6e3onacHoro
OTK/IlOYeHMA KpyTALero MomeHTa (STO).

I'Io,qpo6Hee O MOHTa)xe M YyCTaHOBKE CM. MHCTPYKUMIW, Npunaraemblie K 4ONOAHUTENbHOMY O60pyOBaHI/IIO. CeefeHus o
Pa3NNYHbIX BO3MOXXHOCTAX NPUMEHEHNA, CM. B .

Knemmbl X44/1 n X44/2 asnaioTtca Bxofamu Tepmuctopa. X44/ 12 aktnensunpyet 6e3onacHoe OTKYeHMe KpyTALero
momeHTa FC 302 (T-37) B cniyyae, koraa 3Toro TpebyloT 3HaueHna TepmncTopa, a X44/ 10, c uenbio obecneuntb
COOTBETCTBYIOLLYI0 06paboTKy aBapuiiHbix curHanos, nHdopmmpyet FC 302 o Tom, uto oT MCB 112 noctynun 3anpoc Ha
6e3onacHoe oTKNoYeHne KpyTawero momeHTa. OanH 13 uudposbix Bxogos FC 302 (unn umdpoBoii BXOS YCTaHOBIEHHOMO
[ONONHUTENIbHOMO YCTPOWCTBA) AOMKeH ObiTb HacTpoeH Ana nnatbl PTC Card 1 [80], uTo6bl MONYUYNTb BO3MOXHOCTb
ncnonb3oBaHnA nHGopmaumm ot X44/ 10. MapameTp 5-19 Knemma 37, 6e3onacHsili ocmaHos8 JoMmKeH 6biTb Ha UCMOJIb30BaHKe
Tpebyemon GyHKUMM 6e30MacHOro octaHoBa KpyTALlero momeHTa. Mo ymonuaHuio ¢yHKumeln npu 6e3onacHoOM ocTaHOBe
KPYTALLEro MOMeHTa ABMAETCA aBapUMNHbIN CUTHanN.

o
MS 220 DA ZIEHL E @
Motor protection © 2
[aa)
MCB 112 PTC Thermistor Card on @
ption B
Code No.130B1137
1 Reference for 10, 12 E
10 |20-28VDC_ [10 mA a5
12 | 2028VDC |60 mA Eg
-~ U U U U U U u o uBgE
[ = =z =z =z =z =z =z =z a =z
X44‘1‘2‘3‘4‘5‘6‘7‘8‘9‘10‘11‘12
BB B B BB BB B B B|A
| "2|2|2|2 0|2 |o|o|o @
! 'o|le|lo|\e|lo o e @ |l
| ) e e e o
3118|1927 29|32 |33 (2037
Control Terminals of FC302

PucyHok 9.15 MoHnTax MCB 112

Ceptudukaumna ATEX ana FC 302
MCB 112 umeeT ceptudumkaumio ATEX, u3 uero cnegyet, uto FC 302 B KombuHaumm ¢ MCB 112 MoXeT ncnonb3oBaTtbcs B
NnoTeHUManbHO B3PbIBOOMACHbIX cpedax. [lononHutenbHble cBeaeHns cM. B JokymeHTe MCB 112 VLT® PTC Themistor Card.

PucyHok 9.16 Cumson ATEX (ATmosphére EXplosive,
B3pblBOONacHaA aTmocdepa)
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dneKTpUYecKne xapakTepucTmkm

MopknioueHne pPe3ncTopa

PTC pe3nctop, cootBeTcTBYtowmin ctaHgaptam DIN 44081 n DIN 44082

3afaHus

1-6 pe3ncTopoB nocnegoBaTeslbHO

3HauyeHne 3annpaHusa

3,3 Om.... 3,65 Om ... 3,85 Om

3HaveHue cbpoca

1,70M ... 1,8 Om ... 1,95 Om

Jlonyck Ha BKnouyeHne 16 °C
CymmapHoe conpoTusieHue wnenda gatymka < 1,65 Om
HanpsaxeHue Ha Knemme <25BanaR<3,650wMm, <9B ana R=»
Tok pgaTumka <1M™MA
KopoTkoe 3amblikaHne 20 OM< R < 40 Om
MoTpebnaemaa MOLHOCTb 60 MA
Ycnosusa tectnposaHus

EN 60 947-8

Hanpsa)keHne npu namepeHnn ConpoTmuBIeHUA 6000 B
Kateropusa no nepeHanpsxeHuio 1
YpoBeHb 3arpA3HeHus 2
N3meputenbHoe HanpsxeHue Vbis 690 B
HapekHana ranbBaHnyeckaa passAska o Vi 500 B
JonycTrmas Temnepatypa oKpy»Katowel cpegpl -20 °C ... +60 °C

EN 60068-2-1, cyxoe Tenno

BnaHocTb 5 --- 95 %, 6e3 KoHAeHcauun
SMC nomexoycTonymBoCTb EN61000-6-2
SMC usnyuyeHne EN61000-6-4
YcTonumBocCTb K BUbpauun 10 .. 1000 Iy, 1,14 g
YCTOMUMBOCTb K yAapHOMY BO3[ENCTBUIO 50r

3HauyeHnA cUCTeMbI 3aWnThbl

EN 61508 ana Tu=75 °C (NoCcTosAHHOW)

SIL 2 Npu NHTepBane TeEXHNYECKOro obcnyXmnBaHua 2 roga

1 Npu MHTepBane TexXHMYeckoro obcnyKnBaHua 3 roga
HFT 0
PFD (npwu exxerogHoi ¢yHKLUMOHaNbHOW NPOBEPKe) 4,10 *10°3
SFF 78%
As+App 8494 FIT
Aou 934 FIT
Homep gna 3akasa 130B1137
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9.8 [lnaTa pacwmpeHna penenHbixX BbIXOAO0B
MCB 113

JononHnTenbHoe yctporictBo MCB 113 nobasnset K uncny
CTaHAAPTHbIX BXO4OB/BbIXOAOB Npeobpa3oBaTens 4acToTbl
7 unMdpoBbIX BXOAOB, 2 aHANOroBbIX BbIXoAa U 4 pene
SPDT, yto obecrneynBaeT MoBbILEHHYO MMOKOCTb U
COOTBETCTBYET pPeKOMeHauMAM HEMELLKOrO CTaHAapTa
NAMUR NE37.

MCB 113 aBnaeTcA cTaHAAPTHbIM AOMOAHUTENbHbIM
ycTporicteom Tunopasmepa C1 ana Danfoss VLT®
AutomationDrive n nocne yctaHoBKM onpegensaeTca
aBTOMaTMYeCKM.

MNMoppo6Hee 0 MOHTaXe 1 yCTaHOBKe 3TOro
OOMNONHUTENIbHOTO YCTPOWCTBa CM. 2s1asa 9.1.3 [He3zdo C.

] 2

Y1 &

ER =

2 = 3

HEC
" —f
3L

aack

8 A ECille
3 2
8 8 ¢ = o o ¥ 1w 9w 9~ miﬂ
+<<0 40 4l 400 400 400 40 4O, 40O O, 2 (/Y
[1]2[3]4][1]2] [1]2[3]4]s]6[7]8]ofoli1h2h3ha] £ —{ -

X45/ X48/ X46/

PucyHok 9.17 dnekTpuyeckne nogkniouyeHna MCB 113

Ona obecneyeHns rafbBaHWYECKON Pa3BA3KN MeXay VLT®
AutomationDrive 1 nnaton JONOAHUTENBHOrO YCTPONCTBA
MCB 113 MOXeT NOAKNIYATbCA K BHELUHEMY NCTOYHUKY
nutaHna 24 B uepes X58/. Ecnu ranbBaHnyeckas passaska
He TpebyeTcA, nnaTa AONONHUTENILHOIO YCTPONCTBA MOXET
3annTbIBaTbCA Yepes BHYTPEHHUI pa3bem OT
npeob6pasoBaTesia YacToTbl.

YBE/IOMJIEHU.

B pene gonyckaeTtca 06beAnHATb cUrHanbl 24 B n
CUTHasbl BbICOKOrO HanpsXeHusA, Npy yCI0BUK, YTO
MeXay HUMK 6yfeT HaXoAUTbCA OAHO Heucnonb3yemoe
pene.

Ona nactponkn MCB 113 ncnonb3yinTe rpynnbl napameTpos
5-1* Hugppossie 8x00bl, 6-7* AHanozo8wili 8bixo0 3, 6-8*
AHano208bil 8b6ix00 4, 14-8* [Jon-Ho, 5-4* Pene n 16-6*
Bx00bI U 8bIX00bI.

YBENOMJIEHU

B rpynne napameTtpoB 5-4* Pene, maccus [2]
cooTBeTCTBYeT pene 3, maccuB [3] cooTBeTCTBYET pene 4,
maccuB [4] cooTBeTcTBYeT pene 5, a maccus [5]
COOTBeTCTBYeT pene 6.
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dneKTpUYecKne xapakTepucTmkm

Pene

Konuuyectso 4 SPDT
Harpy3ka npwu 250 B nep. Toka/30 B nocr. Toka 8A
Harpy3ka 250 B nep. Toka/30 B nocr. Toka c cosg = 0,4 35A

Kateropus nepeHanpsxenus Il (KoHTakT — 3emnA) 11l
KaTeropua nepeHanpsaxeHUa (KOHTaKT — KOHTAKT) Il
CouetaHue 250 B n curHanos 24 B BO3MOXHO NMpu Hanuuny B NPOMEXYTKe OAHOrO HeMCrnonb3yemMoro pene
Makc. 3agepka BcneacTsure NpornyckHOW cnocobHOCTU 10 mc
M3onAauma ot 3emnun/waccy gna Ncnonb3oBaHNWA B cUcTeMax, Nutarowmxca ot IT-ceten

Lndpposbie Bxoabl

Konnuectso 7
Hwnana3oH 0/24 B
Pexxnm PNP/NPN
BxoaHon nmnepaHc 4 kBT
Hu3kuin ypoBeHb cpabaTbiBaHuA 64 B
Bbicokuin ypoBeHb cpabaTbiBaHUA 17 B
Makc. 3apepKka BcneacTaure NPornyckHOW cnocobHocTu 10 mc

AHanorosble BbIxofbl

Konnuectso 2
[wnana3soH 0/4-20 mA
Paspeluatolian cnocobHOCTb 11 6ur
JInHenHocTb < 0,2%

AHanoroBble BbIXO[Abl

Konunuectso 2
Inana3oH 0/4-20 mA
Paspelatowas cnocobHOCTb 11 6ut
JlnHenHoCTb < 0,2%
SMC

IEC 61000-6-2 1 IEC 61800-3 B OTHOLIEHUN YCTONUMBOCTU K MMMYyNbCaM, 6pOCKam 1 3MeKTPOCTaTUUECKM pa3psaaaM, a
3MC TakXe KOHAYKTMBHbIM nomexam
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9.9 TopMO3Hble pe3ncTopbl 3

B npunoxeHunaAx, B KOTOPbIX ABUraTenb UCNONb3yeTca B ‘%

KauyecTBe TOPMO3a, ABUraTeslb reHepupyeT SHePruio,
KoTopas BO3BpallaeTca B NpeobpasoBatenb YacToTbl. Ecin
3Heprus He MOXET NnepefaBaTbcs 06paTHO B ABUraTesb,
HanpseHve B Lienn NocTosHHOro ToKa NpeobpasoBaTens
MOBbIWAETCA. B MPUNOXKEHUAX C YACTbIM TOPMOXKEHEM
W/UAK C HarpysKamu, UMeoLWwmmMmn 60nbLoM MOMEHT
VHepLW, 3TO MOXET NPUBECTUN K OTKIIOUYEHUIO BCNEeACTBME
nepeHanpsxeHus B NpeobpasoBaTtene 1, BO3MOXHO, K
ocTaHoBy. [inA paccenBaHusa dHepruy, BbipabaTbiBaeMon
npu pekyrnepaTMBHOM TOPMOXEHUU, NCMONb3YIOTCA
TOPMO3Hble pe3ncTopbl. Pe3ncTop BbiGrpaeTcsa no
BEIUMHE aKTUBHOMO COMPOTMBIEHUA, HOMUHANY
paccenBaemoii MOLHOCTM U pa3mepam. KomnaHua Danfoss

npeanaraet WMpoK aCCOPTUMEHT Pa3/TMYHbIX PucyHok 9.19 Homep pgna 3akasa 130B1113, MoHTaXHbii
PE3NCTOPOB, cneLnanbHo NPeHasHaYeHHbIX AN1A KomnnekT ¢ rpaduyeckoir LCP, kpenexom, kabenem 3 m 1
onpefeneHHbIX TUMOB NPUBOAOB KoMMaHun. O noabope npoKnaaKoii

pa3mMepoB TOPMO3HbIX PE3UCTOPOB CM. 21asa 3.8.3 Beibop

MOPMO3H020 pe3ucmopa . KOAOBbIe HOMepa MOXHO HanTn

B 2/1a8a 5 3akas.

9.10 KomnnekT Ana MOHTaa naHenu
mMecTHoro ynpasneHusa LCP

130BA200.10

LCP MOXHO ycTaHOBUTb Ha NepefHel CTOPOHe LKada ¢
MOMOLLbIO BIHOCHOFO MOHTaXXHOro KoMnekta. MomeHT
3aTAXKKM KpenexHbIX BUHTOB JOsXKeH ObiTb He 6onee 1 Hm.

IP66, nepepHan
Kopnyc naHenb

MakcumanbHas animHa Kabena mexgy LCP u
6nokom 3Mm

CraHgapT cBA3mn RS-485

Tabnuua 9.5 TexHnueckne paHHble no ycraHoske LCP Ha kopnyc IP66

Kopnyc
PucyHok 9.20 Homep ana 3akasa 130B1114, MoHTaXHbIi
64,5+ 0.5 mm = Komnnekt ¢ yudposoii LCP, Kpenexom 1 npoknagKko
(2.54+0.04in) A
<
o
ﬁ—\:l—\:lﬂ %
K 3 £ MoxHo Take 3aka3aTb Komrnekt LCP 6e3 LCP. ina
&S @ | g
RS ] 6nokoB IP66 Homep ans 3akasa — 130B1117. [ina 3aka3a
O _ 6510KoB ¢ 3awmTol IP55 ncnonb3yinte HomMep Ans 3akasa
Ele o J| & 130B1129.
213 o(Fo ;
+ | © =
Panel or | M =
cut out AR

PucyHok 9.18 Pasmepbl
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9.11 cuHycomnaHble GUnbTPDI

Korpa gsuratenb ynpaenseTcs npeobpasosatenem
YacToTbl, OT ABMraTens CblleH Pe30HAHCHbIN WyM. ITOT
WyM, OGYCNOBMEHHDBIN KOHCTPYKLMEN ABUraTens, BO3HMKAeT
NPV Kaxaon KoMMyTauuu HBepTopa B npeobpasosaresie
yacToTbl. TakM 06Pa3oM, YacTOTa PE3OHAHCHOTO LWyMma
COOTBETCTBYET YacToTe KOMMYTaLuMKn npeobpasosaTens
yacToTbl.

Ana cepun FC 300, Danfoss nocTaBnseT CUHYCOUAHDIA
dunbTp, ocnabnAlLWMA aKyCcTUYECKUI Wym ABuratend. IToT
duUnbTP yMeHbLIaeT Bpema HapacTaHWA HanpaXeHus,
NMKOBOE HanpsxeHue Ha Harpyske Upeak ¥ TOK Mynbcauui
Al, noctynatowuin B gBuratens. bnarogaps sTomy ToK u
HanpsXXeHVe CTaHOBATCA NMPaKTMYeCK/ CMHYCOMAaNnbHbIMY,
N aKyCTMYECKMI LYM YMeHbLIAeTCs.

ToK Mynbcaumin B KaTyluKax CMHYCOMAHOro GunbTpa Takxe
BbI3bIBAET HEKOTOPbIN WYM. ITy NpobremMy MOXHO
YCTpPaHWTb, BCTpamBasa GuUnbTp B WKadp, UM aHanormyHbIi
Kopnyc.

9.12 Onuwuwn anAa BbICOKOWM MOLHOCTW

Homepa ons 3akasa ana JOMNONHUTENbHbIX YCTPOWCTB
BbICOKOWM MOLLHOCTN MOXXHO HalTWU B 21asa 5 3akas.

9.12.1 [JononHuTenbHble YyCTPONCTBA ANA
TMnopasmepa F

9.12.1.1 Knemmbl Lenn pasgeneHus
Harpysku

Knemmbl Lienu pasgeneHns Harpysku no3sonsioT
COEAVHUTD Lienmn NMOCTOAHHOIO TOKA HECKONMbKMX
npeobpasoBaTtenein YyactoTbl. Knemmbl pasgeneHus
Harpysku AOCTynHbl B Npeobpa3oBaTtensx Yactotsl IP20;
OHW PACMoNOXeHbl Ha BEPXHeit YacTu ycTponcTea. YTobbl
Kopnyc cooTBeTCTBOBanN craHaapTy IP20, jomxHa
YCTaHaBNMBATbCA KNEMMHas KpbILLKa, MoCTaBisemas ¢
npeobpasoBaTteniemM YacTotbl. Ha PucyHok 9.21 nokasaHbl
KNnemMmbl C KpbllKamu 1 6e3 HuX.

1308C547.10

PucyHok 9.21 Knemma uenu pasgeneHna Harpysku nnm
peKynepauun ¢ KpbllKon (cnesa) nnm 6e3 KpbilKu (cnpasa)

9.12.1.2 Knemmbl pekynepayumn

[nAa npyMeHeHNn C peKynepaTyBHOWN HarpysKomn
NOCTaBAAIOTCA KNeMMbl pekynepauun. bnok pekynepaumu,
NOCTaBAAEMbIA CTOPOHHUM MOCTABLUMKOM, NOAKMIOYAETCA K
KIeMMam peKynepauuy, 4YTobbl MOLWHOCTb MOXXHO
peKynepupoBatb 06paTHO B CeTb B LieNifAX
3HeprocbepexeHus. Knemmbl pekynepauuy NMeTcs B
npeobpasoBaTenAx YactoTbl IP20; OHM PacnonoXeHbl Ha
BEPXHEN KpbllKe npeobpasoBatens yactoTbl. YTobbl
KOpnyc COOTBeTCTBOBaN ctaHaapTy IP20, ponxHa
yCTaHaBNMBATbCA KNEMMHaA KpbllKa, NOCTaBnsAemas C
npeobpasoBartenem yactotbl. Ha PucyHok 9.21 nokasaHbl
KJIeMMbl C KpbIlKamMu 1 6e3 HuX.

9.12.1.3 MpOTNBOKOHAEHCATHbIN
HarpeBaTenb

MpoTMBOKOHAEHCATHbBIV HarpeBaTeNlb MOXeT
YCTaHABNMBaTbCA BHYTPU Npeobpa3oBaTtens YacToTbl s
npeaoTBpaLLeHNA KOHAeHCaUMW BRary BHYTpU Koprnyca
npw BbIK/IIOYEHHOM yCTponcTBe. HarpeBatenb nutaeTca oT
npefocTaBnAeMOoro 3aka3umkom nctouHmka 230 B
nepem.Toka. PekomeHgyeTtca BKoYaTb HarpesaTenb TONbKO
Korga 6nok He paboTtaer.

OnA 3awmTbl HarpeBaTens peKoMeHAYeTCs MUCMoMb30BaTh
npeaoxXpaHUTENb C 3aiePXKKOM Ha cpabaTbiBaHue (2,5 A),
Hanpumep Bussmann LPJ-21/2SP.

9.12.1.4 Topmo3HOIN npepbiBaTENDb

TopMO3HOI NpepbiBaTeNb MOXET MOCTABAATLCA AN
NPVIMEHEHWIA, KOTOPbIE MMEIOT PEKYNEPATUBHYIO HarpysKy.
TopMO3HOI NpepbiBaTeb NMOAKIOUYAETCS K TOPMO3HOMY
pPe3ncTopy, KOTOPbIV MOIOWAET SHEPTUID TOPMOXKEHNS,
NpeaoTBpPaLLas OTKAa3 LWVHbI MOCTOAHHOIO TOKa M3-3a
MOBbILLEHHOrO HanpsaXeHUs. TOPpMO3HON NpepbiBaTeb
aBTOMATUYECKMN BKIIIOUYAETCA, KOTA HaNPsKeHMEe Ha WnHe
NMOCTOAHHOrO TOKa NPEBbIWAET YKa3aHHbI YPOBEHb,
3aBUCALMI OT HOMUHASIBHOTO HaMNpPAXeHUs
npeobpasoBaTesiad YacToTbl.

9.12.1.5 CeTeBON 3KpaH

B KauecTBe ceTeBOro sKkpaHa MCNosb3yeTca KpbilwKa Lexan,
yCTaHOBJ/IEHHaA BHYTPW Kopryca Ana obecneyeHns 3awwmTbl
B COOTBETCTBUM C TPe6OBaHMAMM NO NPeAOTBPALLEHNIO
HecyacTHbIX cnyyaes VBG-4.
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9.12.1.6 [leyaTHble nnaTbl B 3aWMLLEHHOM
NCNOJTHEHUN

MnaTbl B 3alWMLLIEHHOM UCMONHEHNW JOCTYMHbI AnA
MOPCKMX W ApYrux nprMEHEHWUI, NpeanosaraLwmx
BMOPALIMIO C UHTEHCVMBHOCTbIO Bbllle CPeaHEeN.

YBE/IOMJIEHU.

MnaTtbl B 3alULLEHHOM UCNONTHEHNN HEOGXOAMMbI AanAa
obecneyeHns cOOTBETCTBUSA MOPCKUM TpeﬁOBaHVIﬂM.

9.12.1.7 MaHenb pgocTyna Aana pagmnartopa

Ona ynpoLweHnAa O4YNCTKN paanaTtopa npepgnaraertca
nocCTaBnAeMan No 3aka3y NaHenb JOoCTyna K paguaTtopy.
Ona cuctem, npepnonaralwmx KOHTakKT C BO3yLHbIMA
3arpAasHuTenammn (Hanpmmep, B TEKCTUSIbHON
I'IpOMbILlJJ'IeHHOCTVI), XapPaKTEPHO OTNOXKEHMNE NMOCTOPOHHUX
BelecTs.

9.12.1.8 Pa3beauHuUTeNb CeTU

Ecnu Tpebyetca obecneunTb NOKanbHbIA CNOCO6
oTcoefjuHeHVA Npeobpa3oBaTensa YacToTbl OT CeTU
MUTaHWA, MOXHO 3aKa3aTb pa3beauHUTEeNb CeTU.
PacnonoxeHune pasbeanHNTENA MEHAETCA B 3aBUCMOCTY
OT pa3mepa WKadpa AONONHUTENbHbIX YCTPONCTB U HAnMuuA
APYrUX AOMOSTHUTENbHBIX YCTPOWCTB.

9.12.1.9 KoHTakTOp

Ecnu Tpebyetca obecneunTb NOKanbHbI CNOCO6
oTcoeAnHeHNA npeobpasoBaTena 4YacToTbl OT CeTu
NUTaHNA, MOXHO 3aKa3aTb KOHTaKTop. [lnA nutaHuAa
KOHTaKTOpa UCNosb3yeTca NpefocTaBnsaemMblil 3aKka3umKkom
NCcTouHMK nNutaHua 230 B nepem. Toka 50/60 lu.

YBENJOMJIEHU

Ecnn Heob6xogmnma aTttectauyma UL n npeobpasoBartennb
4acTOTbl NOCTABNAETCA C KOHTAKTOPOM, 3aKa3uuK [OMKeH
NpeaoCTaBUTb BHELLHME NpeAoXpaHUTeNu, YTobbl
obecneunTb cteneHb 3awmTbl UL 1 HOMUHaNbHBIN TOK
KopoTKoro 3ambikaHuA 100 000 A. PekomeHAOBaHHbIe
npepoxpaHuTenu cm. B 2si1asa 7.2 llpedoxpaHumenu u
asmomamud4eckue gbiKaroyamenu.

9.12.1.10 ABTOMaTN4YeCKUI BbIKOYaTeNb

Korpa TpebyeTca 3awmta OT neperpysku no ToKy, MOXHO
3aKa3aTb aBTOMATUYECKNI BbIKIlOYaTESb.

9.12.2 [lononHuTenbHble yCTPONCTBA ANA
Tunopasmepa F

HarpeBatenbHble npu6opbl 1 TepmocTat
HarpeBaTenbHble Nprnbopbl ycTaHaBNMBaeMble Ha
BHYTPEHHeN CTopoHe wWKada npeobpaszoBaTtenein YacToTbl
Tunopasmepa F, perynupyoTca aBToMaTMyeckumm
TepmocTaTamy A nogaepkaHusa Tpebyemoii BNaXHOCTU
BHYTPM KOPMyca, YTO NPOASIEBAET CPOK CITYKObI
KOMMOHEHTOB BO BNaXHbIX yc/10BUAX. [1o ymonuyaHuio
TepmocTaT BK/oUaeT Harpesatenu npu Temnepatype 10 °C
1 BbIKNIOYAEeT Ux Npu Temnepatype 15,6 °C.

OcgelyeHme WwWKada C po3eTKoN NUTaHUA

OcBeTuTENbHOE YCTPONCTBO, YCTaHOBNIEHHOE BHYTPY LWKada
npeobpasoBaTenein YactoTbl TUNopasmepa F, nosblwaeT
OCBELLEeHHOCTb NPU 0BCAYXKMBaHUN 1 peMoHTe. B kopnyce
MMeeTCA TaKkXKe po3eTka NUTaHMA ANs BPEMEHHOTO
NOLKMIOUEHNA NEKTPOUHCTPYMEHTA M UHBIX YCTPONCTB.
PoseTka paccunTaHa Ha ABa HampsKeHus:

. 230 B, 50 Iy, 2,5 A, CE/ENEC
. 120 B, 60 'y, 5 A, UL/cUL

Hactpoiika oTBoa0oB TpaHcdopmaTopa

Jna otBopoB TpaHchopmaTopa T1 fOMKHBI ObITh
yCTaHOBJ/IeHbl HEOOXOANMbIE BXOfHblE Hanps»KeHWsA, ecnn
yCTaHOBJIeHbl tobble 13 crefylowWwmX AONOMHUTENbHBIX
YCTPONCTB:

. HarpesatenbHble npubopbl 1 TepmocTtat
. OcgelleHre WwKada C po3eTKon NUTaHUA

BHauane npeobpasoBaTtenb YacToTbl C Hanps»keHnem 380-
480/500 B HacTpavBaeTca Ha Hanps)keHue oTBofa 525 B, a
npeobpa3oBaTesib YacTOTbl C HanpsixeHnem 525-690 B
HaCTpanBaeTCA Ha Hanps)keHne otBoda 690 B, uto
HeobXxoAMMO AnA NpeAoTBPaLLeHNA NepeHanpsKeHna ans
BTOPMYHOro 060pyAoBaHMWsA, eC/IN U3MEHEHUA B OTBOL He
BHOCATCA A0 nojaun nutaHus. B Tabauya 9.6 nokasaHa
npaBWibHaA perynmpoBKa oTBoga Ha knemme TB3,
pacrnonoxeHHol B Wwkady Bbinpamutens. PacnonoxeHue B
npeobpasoBaTesie YacToTbl CM. B 2/1a8d 7.1.2 [ToOkoyeHue
3/1eKMpPONUMAHUA.

[nana3oH Hanpsa)XXeHuA Ha Bbi6upaembiii otBogA [B]
Bxopge [B]

380-440 400

441-490 460

491-550 525

551-625 575

626-660 660

661-690 690

Ta6bnuua 9.6 OTBOAbI TPaHchopMaTOpa
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Knemmbl NAMUR

NAMUR — 310 MexgyHapoaHasa accoumauma
nonb3oBaTesiell TEXHONOrMIN aBToMaTn3aumm B
06pabaTbiBaloLLe MPOMbILLIEHHOCTH, FMaBHbIM 06pa3om B
XUMMYecKon 1 papmaueBTUYeckon oTpacnsax B lepmaHmm.
Bbibop 3TOro BapraHTta No3BondeT nogobpaTb 1
NpoMapKMpoBaTb KNemMmbl 4151 BXOAOB U BbIXOAOB MPYBOAA
B COOTBETCTBUU C TEXHNYECKMMU YCNOBUAMY CTaHZapTa
NAMUR, uto TpebyeT Hannuua nnatbl Tepmuctopa PTC
MCB 112 n nnatbl pacwmpeHna peneriHbix Bbixogos MCB
113.

[datuuk ocratoyHoro Toka (RCD)

WNcnonb3yeT 6anaHcoBbI METOA ANA KOHTPONA 3aMblkaHUA
Ha 3em/io B 3a3eMJIeHHbIX CMCTeMaX U 3a3eMiIeHHbIX
cMcTeMax C BbICOKMM conpoTmsneHnem (cuctembl TN u TT B
TepmuHonorum [EC). CyuwecTByloT npefaBapuinHas ycTaBka
(50 % OT ycTaBKM OCHOBHOW aBapUNHOWN CUrHanu3aumun) n
yCTaBKa OCHOBHOW aBapunHOW curHanusaumn. Kaxgas
yCTaBKa CBA3aHa C aBapuiHbim pene SPDT gna BHelwHero
ucnonb3oBaHuA. na RCD TpebyeTtca BHeLWHMIA
TpaHchopmaTop ToKa C NPOEMOM AJiA NepBUYHON Lenu
(NnocTaBnAeTCA U MOHTUpPYeTCA 3aKa3unkom). OcobeHHOCTU:

L] BCTpaI/IBaeTCFl B Lenb 6e30nacHOro OTKNYeHNA
KpyTALLEro MOMeHTa npeo6pa3OBaTenﬂ 4acToTbl

. Ycrpoiicteo IEC 60755 Tun B KoHTponupyeT ToKu
YyTEeUKM Ha 3eMiio NepeMeHHOro ToKa,
MMMNYNbCHOrO NOCTOAHHOMO TOKa M YNCTOro
NOCTOAHHOIO TOKa

° LLIkanbHbI CBETOANOAHBIA UHAMKATOP YPOBHA
TOKa yTeuku Ha 3emsto ot 10 go 100 % ot
yCTaBKM

. MNamATb OTKa3oB
. KHonka [Test/Reset] (MpoBepka/Copoc)

YcTponcTBO KOHTpONA conpoTtusneHna mnsonauyum (IRM)
BbinonHAeT KOHTPOIb CONPOTUBAEHNA NU30NALUN B
He3a3eMseHHbIX cnctemax (cuctemsl IT B TepMUHONOrAK
IEC) mexay ¢dasHbIMM NPOBOAHMKAMU CUCTEMbBI 1 3eMIIEN.
[nAa ypoBHA n3onauumn cywectsyeT ommyeckas
npefaBapuinHana yCTaBKa 1 yCTaBKa OCHOBHOM aBapuUIHOM
curHanmsaumn. Kaxkgaa yctaBka cBA3aHa C aBapuiHbIM
pene SPDT gna BHeLWHeEro nNcnonb3oBaHuA.

YBELIOMJIEHU

K kakgon He3asemneHHom (IT) cucteme MOXKHO
NoAKUNTb TONIbKO OHO YCTPOMNCTBO KOHTpPONs
CONpPOTMBIEHNA N30NALUN.

OcobeHHoCTN:

] BCTpaI/IBaETCﬂ B Lenb 6e30MacHOro OTK/YEeHUs
KpyTALEero MOMeHTa npeo6pasoBaTenﬂ 4acToTbl

° KK-gucnnen ommnyeckoro 3HayeHus
COMpPOTUBNEHNA N30NALNN

. [MamATb OTKa30B

° KHonku [Info] (MHpopmauums), [Test] (Mposepka) 1
[Reset] (C6poC)

ABapuiiHas octaHoBKa IEC ¢ pene 6e3onacHocTu Pilz
CopepXunT 4-NPOBOAHYI0 pe3epBHY KHOMKY aBapuMHOro
OCTaHOBa, KOTOpas HAaXOAWTCA B MepPefHeln YacTy Kopryca.
Pene Pilz koHTponupyet ee BmecTe ¢ Lenbio 6e3onacHoro
OTK/IOYEHVS KPYTALLEro MOMEHTa M KOHTAKTOPOM CeTn
NUTaHWA, HAXOAALWMMCA B WKady AOMONHUTENbHBIX
YCTPOWNCTB.

6e3onacHblii ocTaHOB ¢ pene Pilz

O6ecneumBaeT paboTy dyHKLMN aBaprInHOro ocTaHoBa 6e3
HanMunsa KOHTaKTopa B Npeobpa3oBaTensx YyacToTbl
TMnopasmepa F.

PyuHble nyckatenu gsuratenen

MopatoT 3-dpa3Hoe NnTaHNE Ha SNEKTPOBEHTUNATOPDI,
KOTOpble YacTo HyXHbl AnA 6onee MOLLHbIX ABUraTene.
MnTaHne ana nyckatenein NoOAAeTCA CO CTOPOHbI Harpy3Ku
no6oro NOCTaBAAEMOro KOHTaKTopa, aBTOMaTUYeCKOro
BblKNlouaTena uin pasbepanHuTens. Mepepn nyckatenem
KaXKgoro gurartena NMeeTca NpefoxpaHnTenb; NUTaHme
OTCYTCTBYET, eCNiN NTaHue, NopaBaemMoe Ha
npeobpa3oBaTenb YacToTbl, OTKMOYeHO. Eciin 3aKa3biBaeTca
KOHTYP, 3alUMLLeHHbI npegoxpaHuTenamm Ha 30 A,
AOMyCKaeTCA NCMosb30BaTb TONbKO OAMH NycKaTenb, B
NPOTMBHOM Cllyyae MOXHO BblbpaTb 2 nyckaTens.
MyckaTenb nHTerpupyeTca B Lenb 6e3onacHoro
OTKJTIIOYEHNA KPYTALLEro MOMeHTa.

KOHCTPYKTMBHBIMU 3nemeHTamu 6110Ka ABNAIOTCA:

. Bkniouatenb (BKN./BbIKI.)

. Llenb 3awuTbl OT KOPOTKOrO 3aMblKaHUs 1
neperpysok ¢ GpyHKLMen TecTnpoBaHus

. ®yHKUMA pyyHoro cobpoca
Cunosble Knemmbl Ha 30 A ¢ 3awWwMTON NpefoXpaHUTenem

. TpexdasHoe NuTaHMe, COOTBETCTBYIOLLEE
HaNPSKEHWIO CETU, ANIA MOAKIIIOYEHNS
BCMOMOraTesibHoro 060pyAoBaHMA 3akasumka

. He npepycmoTpeHbl, ecnu BbIGpaH BapuaHT C
ABYMSI PYYHbIMU MycKaTenAaMu gBuraTtenei

. Knemmbl OTK/OYEHbI, eC NUTaHKe, NogaBaemoe
Ha Npeo6pa3oBaTesib YacTOTbl, OTKIOUYEHO

. MuTaHne Ha Knemmbl, 3aWnLeHHble
npenoxpaHnTenamMun, nogaeTca Co CTOPOHbI
Harpysku noboro nocraBnaemoro KOHTaKTOpa,
aBTOMaTUYeCKOro Bbliknw4vatena nnm
pa3veanHnuTenA.
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NcTouyHnK nutaHma 24 B nocT. Toka
. 5 A, 120 BT, 24 nocT. ToKa

. 3alWnLLeH OT BbIXOAHbIX CBEPXTOKOB, Neperpysku,
KOPOTKOro 3amMblkaHUA U neperpesa

. [nAa nopgaun NMTaHMA Ha BCMOMOraTesibHble
YCTPONCTBA 3aKka3uuka (Hanpumep, AaTuuku,
BXOfibl/BbIXOfibl KOHTPOJIIIEPOB, TemMnepaTypHbie
30HAbIl, MHANKATOPHbIE NaMMOYKN U/USIN VHble
3N1eKTPOHHbIe CPeACTBa)

. OnA orarHoCTUKM npefycmMaTpuBaioTca Cyxon
KOHTAKT KOHTPONA NMOCTOSAHHOIO TOKa, 3e/€eHbli
CBETOAMNOL KOHTPOJIA NOCTOSSHHOIO TOKa 1
KpacHbIi CBETOAMOL MeperpysKu

BHellHee yCTPONCTBO KOHTPONA TemnepaTypbl
KoHTponupyeT TemnepaTypy KOMMNOHEHTOB BHELUHUX
cucTeMm, Hanpumep, o6MOTOK ABuratensa u/vnu
noawnnHUKoB. CopepXnT NATb YHNBEPCaNbHbIX BXOAHbIX
mMogynei. 3Tm Moaynu BCTPamBaloTcA B Lenb 6e3onacHoro
OTKJ/IIOUEHMA KPYTALLEro MOMEHTa U KOHTPONNPOBATbCA MO
cetTn nepudepUnHoN WnHbL. na 3Toro Heo6xoLMMo
nprobpecty AONONHUTENIbHOE YCTPONCTBO 6e3onacHoro
OTKJ/IIOYEHMA KPYTALLEro MOMeHTa 1 OTAeNbHbIe
COeAUHUTENN MOAYNEN/ILNHbI.

YHuBepcanbHbie BxoApl (5)
Tvnbl curHana:
. Bxogbl RTD (Bkntouas PT100), Ha 3 unn 4 npoBopfa

. Tepmonapa
. AHanoroBbIll TOK UM aHaNOroBoe HanpsXeHue

[lononHuTenbHble BO3MOXXHOCTU:
. OpaviH yHMBepCasbHbIN BbIXOf, HaCcTpavBaeMblil Ha
aHANOroBOe HaMpPs)KeHNe MM aHanoroBbI TOK

. [lBa BbIXOAHbIX pene (HOPM. PasOMKH.)

. MKK-gncnnen Ha gBe CTPOKM U CBeTOAMOAHAA
MHOWKaUMA ANArHOCTUKN

. JaTunk obHapyxeHUa paspbiBa da3, KOPOTKOro
3aMblKaHVA I HEBEPHOW MONSAPHOCTA

. MO HacTpoinku nHTepodelica
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10 MoHTaX n HacTpounka RS-485

10.1 KpaTtkoe onucaHue

RS-485 npepactaBnAet coboi ABYXNPOBOAHbBIN NHTepdelic
LUMHbI, COBMECTMMBII C TOMONOre# MHOroaboHeHTCKOM
ceTu. Y3nbl MOXKHO MOAKIOUATb KaK LUMHY, a TakxKe yepes
OTBeTBUTENbHble Kabeny oT MarMcTpanbHo WrHbIL. Bcero K
OIHOMY CermeHTy CeT MOXeT ObITb NofKueHo Ao 32
y310B.

CermeHTbl ceTn pasfeneHbl peTpaHcnaTopamu. Cnegyet
UMeTb B BUAY, UTO KaXXAblii peTpaHCNATOP AeNCTBYET Kak
y3e/ BHYTPU CEerMeHTa, B KOTOPOM OH yCTaHOBMeH. Kaxkabii
y3es B COCTaBe JaHHOW CeTU AOMKEH UMETb YHUKabHbIN
appec, He NOBTOPALWMIACA B OCTaSIbHbIX CErMeHTax.
3aMKHUTe Kaxpbli cerMeHT Ha 060MX KOHLaX, NCMonb3ya
6O KOHEUHbIN nepektoyaTens (S801) npeobpasosaTenei
YacToTbl, IMH60 OKOHEUHYI0 PE3NCTOPHYI0 CXEMY CO
CMelleHveM. Becerga ncnonb3yiiTe sKpaHUPOBAHHYO BUTYIO

napy (STP) n cnegyite obLenpuHATBIM CNOCO6aM MOHTaxa.

Ba)kHO 06ecneunTb HU3KWI UMNedaHc npwn 3asemMneHnin
SKpaHa B KaXAoM Yy3J/ie, B TOM 4Yncne Ha BbICOKMX YacCTOTax.
Ina sToro npncoeanHnUTe 3KpaH K 3emne no 6onbLIoN
NOBEPXHOCTW, Hanpumep C NOMOLblo KabenbHOro 3axxvuma
mnn nposogAaulero KabenbHoro YMIOTHEHUA. [nAa co3paHua
OANHAKOBOIro nNoTeHUMana 3asemsneHnAa (3aHyJ'IEHI/IF|) no
BCEN CeTn MOXeT nOTp66OBaTbCﬂ npnmeHeHne Kabenen
BblpaBHMBaHMA NOTEHUMNANOB. OcobeHHO 3TO KacaeTcs
cnyyaeB NpuUMeHeHNA ONNHHbDIX Kabenen.

Ona npenorepalieHnA HecornacoBaHMA nMnegaHCoB
BCerja I/ICI'IOﬂb3yl7ITe BO BCel ceTn Kabenu ogHoro Tuna.
MopkntovariTe aBuratenb K npe06pa3oaaTemo 4YacCToTbl
SKpPaHNpPOBaHHbIM Kabenem.

Kabenb JKpaHnpoBaHHaa BuTasA napa (STP)

NmnepaHc 120 Om

OnuHa Kabensa He 6onee 1200 m (BKNtoYyasa OTBETBUTENbHbIE

NNHUK)

He 6onee 500 M mexay cTaHLMAMU

Ta6bnuua 10.1 Kabenb anekTpogsuratens

10.2 lMopgkntoueHne cetn

Mpy nomoww ctaHgapTHoro nHTepdeiica RS-485 k ogHoMy
KOHTponnepy (Mnv rnaBHOMy yCTPOWCTBY) MOTYT ObiTb
NMOAKIIOYEHbl OAVH WM HECKONbKO npeobpasoBatenei
yacToTbl. Knemma 68 coegnHAETCA C CUrHaNbHbIM
nposogom P (TX+, RX+), a knemma 69 — C curHanbHbIM
nposogom N (TX-,RX-). CM. puCyHKU B

enasa 7.7.2 3azemnexue.

Ecnu K rnaBHOMY YCTPOMCTBY MOAKMOYaeTca 6onee 0gHOro
npeo6pa3oBaTens YacToTbl, MCMOMb3YeTCa NapannesibHoe
coefuHeHue.

o
oooo %DDD ]E;][ §
& |l ||& 2
|ocoo| [sielele) locooll &
Od L | L | [
17 TP -
RS 232 + 68|69 68| |69 68| |69
[O)|l_Juss
— RS 485
]
PucyHok 10.1 MapannenbHblie noagknovyeHna
Y106bI N36eKaTb NoABIEHNA B SKpaHe TOKOB
BblpaBHMBaAaHNA NOTEHUMANOB, 3a3eM/INTE SKpaH Kabensa c
MoMOLWbo KnemMmbl 61, KOTOpasA coeAnHeHa C Kopnycom
yepes yenouky RC.
e
P
(=3
o
o
o
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PucyHok 10.2 Knemmbl nnaTbl ynpasneHusa

10.3 OKOHeuYHasA Harpyska LUVHbI

Ha o6oux KoHuax wunHa RS-485 ponxHa be 3akaHumBaTbca
pe3suncropamu. [inA 3TOro ycraHosmuTe nepeknoyatens S801
Ha nnaTe ynpasneHuA B nonoxeHune «ON» (Bkn.).
MoppobHee cm. 2naea 7.5.4 [epeknodamenu S201 (A53),
5202 (A54) u S801.

[omxkeH 6bITb BbIbpaH NpoTokon ¢BA3mn 8-30 [lpomokon.

276 MG345250 — Bep. 29-11-2013



Danfits

MoHTax n HacTponka RS-485

PykoBoacTBO No npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

10.4 YcrtaHOBKa 1 HacTpomka RS-485

10.4.1 Ob6ecneuyeHue SMC

PekomeHpytoTca cnegytowme mepbl no obecneyermio SMC,
no3BosAloLLMe YCTPaHUTb Nnomexn B cetn RS-485.

Heobxonmmo cobniogaTb Hagnexalyme rocyfapcTBeHHble 1
MeCTHble HOPMbl 1 MpaBWna, Kacalwmecs, Hanpumep,
NOAKNIOYEHMA 3aLMUTHOTO 3a3emnieHna. Kabenb cBasn
RS-485 ponxeH npoknaabiBaTbCA Ha yfaaneHun oT Kabenen
ABUraTena n TOPMO3HOIO pe3ncTopa, YTobbl
npenoTBpaTUTL B3aMMHble BY-nomexn mexgy kabenamu.
O6blYHO focTaTOUYHO obecneynTb pacctoaHue B 200 MM.
OpfHako Tam, rge Kabenv nNponoXkeHbl NapannesbHO Ha
60nbLUO MPOTAXKEHHOCTU, PEKOMeHAyeTCA
npeaycmaTprBaTbh MakCMMaabHO BO3MOXHOE paccToAHue
mexpy kabenamu. B mectax, roe nepeceyeHvie kabenen
Heun3bexxHo, Kabenb RS-485 fonkeH nepecekaTbca C
Kabenamu aBuratena n TOPMO3HOrO pe3ncTopa Mnoj yrnom
90°.
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PucyHok 10.3 O6ecneuenne SMC

10.5 Kpatkoe onuncaHmne npotokona FC

Mpotokon FC, Takke Ha3biBaembi WwWnHow FC nnun
CTaHAAPTHOWN LWNHON, ABNAETCA CTaHAAPTHOM
neproepwuitHoi wirHoi Danfoss. OH onpeaenseT cnocob
AOCTyNa K AaHHbIM NO MPWHLMMY FNaBHbIN/NOSUYNHEHHDI
LNA CBA3W MO LUMHE NoC/efoBaTeNbHOM CBA3N.

K WnHe MOXXHO NMOAKNIOUNTL OAHO rMaBHOe U Ao 126
NMOAUYMHEHHBIX YCTPONCTB. [NaBHOE YCTPONCTBO BblibMpaeT
NoAYVHEHHbIe YCTPOWCTBa NO CMMBOJY afpeca B
Tenerpamme. MogumMHeHHOe YCTPOMCTBO HEe MOXET
nepepaBaTb coobLieHVe NO COOCTBEHHON MHUUMATKBE: ANiA
3TOro TpebyeTcsa 3anpoc; TakKe HEBO3MOXKEH 0OMeH
COOOLEHNAMN MeXAY NMOAUYNHEHHBIMU YCTPONCTBAMU.
CBA3b OCyLLECTBNALTCA B MOSYAYMIIEKCHOM peXxunme.
DyHKUMA rMaBHOTO YCTPOWCTBA He MOXeT 6biTb NepedaHa
Apyromy y3ny (cMctema C OfHWM FNaBHbIM YCTPOWCTBOM).

®usnyeckum yposHem aBnaeTca RS-485, T. e. ucnonb3yetca
nopt RS-485, BCTPOEHHBbIN B Npeobpa3oBaTesib YacToTbI.
MpoTtokon FC nogpepxuBaeT pasHble popmaTbl Tenerpamm:

. YKOpOUeHHbIn dopmaT 13 8 6anToB AnA faHHbIX
npouecca.

. YanvnHeHHbin popmaT 13 16 6aiNToB, KOTOPBIN
TaKXe BK/IOYaeT KaHasi napameTpos.

. ®opmaT, ncnonb3yembli AnA TEKCTOB.

10.6 KoHdurypauma cetn

10.6.1 Hactponka npeobpa3soBaTtens
4acToTbl

YTo6b1 BKNtOUMTL NpoTokon FC anAa npeobpasosatens
YacToTbl, HaCTPOMTe crlepytolime napameTpsbl.

Homep napametpa HacTpoika
8-30 MNpotokon FC
8-31 Agpec 1-126

8-32 CkopocTb 2400-115200

nepegauu noprta M4

8-33 buTtbl KOHTpONA KoHTponb no yeTHOCT, 1 CTONOBbLIN 6GUT

yeTHoCTM / cTonosble [ (no ymonuatuio)

6UTbI

Ta6nuua 10.2 NapameTtpbl npotokona FC
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10.7 CrpykTypa Kagpa coobuieHunsa no
npotokony FC

10.7.1 CocTtaB cumBona (6anTa)

Kaxabli nepefaBaeMblil CUMBON HauyMHaeTCA CO
cTapToBoro 6uTa. 3aTem nepefaloTca BOCEMb 6UT AaHHbIX,
Kax<gble BOCeMb OUT COOTBETCTBYIOT OfjHOMY 6aiTy.
Kaxablli CMMBON 3alUMLLaeTcA C MOMOLLbIO YETHOCTU OUTOB.
3TOT 6UT yCTaHaBIMBaAETCA paBHbIM «1» nocne
NOATBEPXAEHNA YETHOCTU. YeTHOCTb AOCTUraeTca, Korga
NMeeTCA OANHAKOBOE YMCNO ABOUYHBIX eVHUL, B BOCbMU
6uTax AaHHbIX U CYMMa COOTBETCTBYET OUTY YETHOCTU.
CumBon 3aBeplUaeTcA CTONoOBbIM 6UTOM, Tak YTO obLiee
yncno 6utoB paBHo 11.

195NA036.10

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

PucyHok 10.4 Cumson (6aiT)

10.7.2 CTpykTypa Tenerpammbl
Kaxpgaa Tenerpamma MMeeT CBOIO CTPYKTYpY:

1. Mepsbitt cumeon (STX) = 02 16-puyH.
2. banT, ykasbiBalowmn gnnHy tenerpammbl (LGE)

3. BawT, ykasbiBatowmin agpec npeobpasosartens
yactotbl (ADR)

3aTtem caiefyeTr HeCKONIbKO 6alNTOB AaHHbIX (I'IEPEMEHHOG
4yncno, 3aBucallee oT Tna TenerpaMMbl).

Tenerpamma 3aBepluaetca ynpasndawowmm 6antom (BCC).

|

\

[
195NA099.10

STX LGE ADR DATA BCC

PucyHok 10.5 CTpyKTypa Tenerpammbl

10.7.3 nwnHa Tenerpammbl (LGE)

[nuHa Tenerpammbl — 3T0 CymMMa Ymcia 6aiToOB AaHHbIX,
6ainTa agpeca ADR n 6ainTa KoHTponsa aaHHbix BCC.

° OnviHaTenerpamm, cogepalmx 4 6aiiTa JaHHbIX,
paBHa LGE =4 + 1 + 1 = 6 6anT

° InuHa Tenerpamm, cogepxawmx 12 6aiT gaHHbIX,
paBHa LGE=12+1+1=14 6aiT

o JnvHa Tenerpammbl, coflepallieil TeKCTbl, paBHa
10Y4n 6ant

V) 3gech 10 cOOTBETCTBYET GUKCUPOBAHHBIM CYMBONaM, a
«N» ABNAETCA NepPeMEHHON BeNMUYMHON (3aBUCALLen OT
ONUHDBI TeKCTa).

10.7.4 Appec npeobpa3oBaTens 4acToTbl
(ADR)

Mcnonb3yloTca aBa pasHbix popmaTa agpeca.
B KauecTBe AnanasoHa agpecoB npeobpasoBaTens YacTOTbl
ncnonb3ytotca agpeca 1-31 nan 1-126.

1. ®opmar agpeca 1-31:

Bbut 7 = 0 (gencteyeTt dopmaT agpeca 1-31)
but 6 He ncnonb3yetca

But 5 = 1: umpkynapHas paccbinka, 6uTbl agpeca
(0-4) He ncnonb3ytoTcA

But 5 = 0: HeT UMPKYNAPHON pPaccblkm

Butbl 0-4 = agpec npeobpasoBaTena YactoTbl 1-
31

2. Qopmat agpeca 1-126:

but 7 = 1 (penctByeT Ppopmat agpeca 1-126)
Butbl 0-6 = agpec npeobpasoBaTena YacToTbl 1-
126

Butbl 0-6 = 0 UMpKynApHaa paccbiika

B cBoei oTBeTHOW Tenerpamme riaaBHOMY YCTPOWCTBY
NoAUYMHEHHOE YCTPOWCTBO MOCbINAET afpecHblii 6ainT 6e3
N3MeHeHuUs.

10.7.5 Ynpasnatowmn 6ant (BCC)

KoHTponbHaa cymma BbluncnaeTca Kak GyHKUMA
«ncknovatowee UW». lo nonyueHua nepsoro 6ainTta
TenerpaMmbl pacyeTHasa KOHTponbHasa cymma (BCS) paBHa 0.
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10.7.6 Tlone AaHHbIX

CocTaB 6/10KOB [aHHbIX 3aBUCUT OT TWNa TenerpaMmmbl. Tenerpammsl, Kak yrnpasnsiowme (rnaBHoe=noAYNMHEHHOE), TaK 1
OTBeTHble (MoguMHeHHoe=TnaBHoe) 6bIBalOT TPEX TUMOB.

3 TMna Tenerpamm:

Bnok paHHbIX npouecca (PCD)
PCD o6pa3yetca 610KOM JaHHbIX, COCTOAWMM M3 4 6aNTOB (2 CIOB), U COQEPXKMT:

. KOMaHp,HOE CJIOBO M 3HayeHue 3aaHnA (OT rMaBHOIo K I'IOp,‘-WIHeHHOMy)
o CnoBoO COCTOAHUA 1" TEKYLWYI BbIXOAHYIO 4aCTOTy (OT nogvymMHeHHoro yCTpOVICTBa K rnaBHomy)
r— - - — — — - — (=}
[ sTx ! LGE ! ADR PCD1 PCD2 BCC ! §
S R R I
o
M

PucyHok 10.6 PCD

Bnok napameTtpoB
Bnok napameTpoB ncrnonb3yeTca Ans Nepecbiikv NapaMeTpoB MeXay rMaBHbIM U NOAUYMHEHHbIM YCTPONCTBaMU. BNoK gaHHbIX
cocTouT 13 12 6ainToB (6 C/IOB) U COAEPXKUT TaKKe O6NMOK JaHHbIX NpoLecca.

' stx | e | aDR PKE IND PWERigh PWEjquw PCDI PCD2 BcC |

\
\
L
\
\
L
\
\
\
\
L
130BA271.10

PucyHok 10.7 bnok napameTtpoB

TeKCcToBbIN 650K
TeKCTOBbIN G6MOK NCNONb3YeTCA A1A UTEHUA UK 3aNnCU TEKCTOB NMOCPeCTBOM 6/10Ka faHHbIX.

" six | oee ook PKE IND Chr ch2 Chn PCDT PCD2 BCC |
l_ _ L _ - _ _ _

130BA270.10

PucyHok 10.8 TekcToBbIln 60K
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10.7.7 Mone PKE

MNMone PKE copepnT aBa nognons:
. none KomaHApbl napameTpoB n oteeta (AK)

. none Homepa napameTpa (PNU)

PKE IND PWEhigh | PWEjow

AK PNU

1514131211109876543210

Parameter
number

Parameter
commands
and replies

PucyHok 10.9 Mone PKE

B 6utax 12-15 nepecbinaloTca KOMaHAbl MApameTpoB OT
rMaBHOMo YCTPOWCTBa K NOAYMHEHHOMY 1 BO3BPaLLaloTCA
06paboTaHHble OTBETbI NOAUYNHEHHOIO YCTPOWCTBA
rnaBHOMY.

130BA268.10

Homep 6uta KomaHpa napametpa

15 14 |13 (12

0 0 0 0 HeT komaHabl

0 0 0 1 CumnTbiBaHVE 3HAYeHUA napameTpa

3anncb 3HayeHna napametpa B O3Y

(cnoBo)

3anncb 3HayeHna napameTpa B O3Y
(aBoriHOe cnoBo)

3anncb 3HayeHnA napametpa B O3Y n
2CMNN3Y (aBoiHOe CNoBO)

3anncb 3HayeHnA napametpa B O3Y un
3CMN3Y (cnoso)

YteHme/3anucb TekcTa

Ta6bnuua 10.3 KomaHAbl MapameTpoB, rMaBHoe
YCTPOICTBO=>TNOJUNHEHHOE YCTPONCTBO

Homep 6uta OtBer
15 14 |13 (12
0 0 0 0 Het oTtBeTa

0 0

o

3HaueHvie NapameTpa nepegaHo (cnoso)

0 0

—_
o

3HaueHMe napameTpa nepeaaHo
(nBorHOe cnoBo)

KomaHga He moxeT 6bITb BbINOSIHEHA

MepenaH TekcT

Ta6bnnua 10.4 OTBeT, NOJUMHEHHOE YCTPONCTBO=>TNaBHOe

YCTPOWCTBO

Ecnn KomaHZa He MOXeT 6bITb BbIMOSIHEHA, NOAYMHEHHOE
YCTPOWCTBO NOCHINAET OTBET:

0111 KomaHOa He Mmoxem 6bimb 8bINOJIHEHA

— 1 3anucbiBaeT B 3HaveHue napametpa (PWE) cnegytouwee
CoObLIEHNE O HEMCMNPABHOCTK:

Huskoe Coob6LieHne o HencnpaBHOCTN
PWE (16-
PUYH.)

0 Mcnonb3yembln HOMep NapameTpa He cyujecTsyeT

1 OTcyTcTBYET [OCTYN Af1A 3anNnCU B 3aAaHHbIN
napametp

2 3HayeHmne JaHHbIX AaHHbIX MPeBbIWAeT npeaenbl
napametpa

3 Mcnonb3yembiii noAnHAEKC He cyulecTByeT
MapameTp He ABnNAeTCA MacCBOM
TWn AaHHbIX He cornacyeTca C yKasaHHbIM
napameTpom

1 B Tekywem pexume paboTbl NpeobpasoBaTens
YacTOTbl 3MEHeHMe AaHHbIX B 3ajaHHOM
napameTtpe HeBO3MOXHO. HekoTopble napameTpbl
MO>KHO U3MEHATb TONbKO MPU BbIKIOYEHHOM
ABuratene

82 OtcyTcTBYET AOCTYN MO WKHE K 3aAaHHOMY
napametpy

83 M3meHeHMe AaHHbIX HEBO3MOXHO, NMOCKOJbKY
BblbpaHa 3aBoACKas HacTpolika

Ta6nuua 10.5 CoobLeHne o HencnpaBHOCTY

10.7.8 Homep napametpa (PNU)

B 6utax 0-11 nepecbinalotca HoMepa NapPameTpoB.
DyHKUMA COOTBETCTBYIOLLEro NapameTpa onpefeneHa B
onucaHUM nNapameTpoB B Pykogoocmeae no
npo2pammupo8aHuio.

10.7.9 Vnpekc (IND)

WNHAeKc ncnonb3yeTca COBMECTHO C HOMEPOM MapameTpa
ANA JOCTyna K YTeHWI0/3anncu napameTpos, KoTopble
UMeloT UHAEKC, Hanpumep 15-30 Alarm Log: Error Code.
MHpeKkc cocTomT u3 2 6anToB — MIAALLErO U CTapLlero.

B kauecTBe MHAeKCa UCMOJb3yeTCsA TONbKO Maawmii 6anT.
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10.7.10 3HauyeHwne napametpa (PWE)

Bnok 3HaueHus napameTpa COCToMT U3 2 cnoB (4 6anToB), n
€ro 3HauyeHue 3aBUCUT OT nogaHHon KoMaHApbl (AK). Ecnn
6nok PWE He cofiep»uT 3HauYeHuMs napameTpa, raBHoe
YCTPOMWCTBO NOfCKa3bIBaeT ero. YTobbl N3MeHNTb 3HAYeHNe
napameTpa (3anucaTb), 3aNMLLINTE HOBOE 3HaUYeHne B 610K
PWE n oTnpaBbTe ero ot riaBHOro yCcTponcTea B
nogynHeHHoe.

Ecnn nogumHeHHoe yCTpOMCTBO pearmpyeT Ha 3anpoc
napameTpa (KOMaHga YTeHus), Tekyllee 3HayeHue
napametpa B 6noke PWE nepepaetcs n Bo3BpallaeTcs
rmaBHOMY YCTPOWCTBY. Ecnn napameTtp cogepXut He
UMCSIEHHOE 3HAYeHMe, a HEeCKOJIbKO BapuaHTOB Bblbopa
AaHHbIX, Hanpumep 0-01 Language [0] AHenutickuti nnwn [4]
McnaHckudi, TO 3HaYeHne faHHbIX BbIbMpaeTca nyTem BBOAA
BennumHbl B 6110k PWE. MNMocnegoBatenbHas CBS3b
NO3BONIAET TOMIbKO CUMTbIBATb MapameTpbl, cogepaline
JaHHble Tina 9 (TekcToBasa CTPOKa).

15-40 FC Type-15-53 Power Card Serial Number copepxat
JaHHble Tuna 9.

Hanpumep, pasmepa 6noka v guanasoH HanpsKeHWs ceTn
MOXHO nocmoTpeTb B 15-40 FC Type. MNpu nepecbiike
TEKCTOBOW CTPOKM (YTeHWe) ANnHA Tenerpammbl
nepemeHHas, MOCKOJSIbKY TEKCTbl UMEIOT PasHyto AfNHY.
JnvHa Tenerpammbl ykasblBaeTcsA BO BTOPOM balite
Tenerpammbl (LGE). Mpwn ncnonb3oBaHum nepepaumn Tekcra
CUMBOJ UHAEKCa onpefenseT, ABNAETCA N KOMaHAa
KOMaHAOW YTEHMA UAN 3anuncu.

YT10o6bI NpOYECTb TEKCT € NomoLubto 6rioka PWE, ans
komaHgabl napametpa (AK) cnegyet 3agatb 16-pryHoe
3HauyeHue «F», CTapwmin 61T CMBONA UHAEKCA AOMKEH
ObITb paBeH «4».

HekoTopble MapameTpbl cofiepKaT TEKCT, KOTOPbIA MOXHO
3anucbiBaTb MO WMHE NoCnefoBaTelbHOWM CBA3M. YTOO6bI
3anmcaTtb TEKCT C nomMollbio 6noka PWE, ana KomaHabl
napametpa (AK) cnegyet 3agatb 16-puyHoe 3HaueHue «F».
CTapwuit 6UT CUMBOMA MHAEKCA JOMKEH OblTb paBeH «5».

PKE IND

- =T ==,
Read text 0400

PR — ‘7 R

- =T - -
Write text 0500

PR — ‘7 R

PucyHok 10.10 PWE

130BA275.10

10.7.11 TlopgpepxvBaemble TUMbl AAaHHbIX

«be3 3HaKa» 03HAUaeT, UTo B Teslerpamme OTCYTCTBYET 3HaK
ornepayuu.

Tunbl gaHHbIX OnucaHue

3 Llenoe 16

4 Llenoe 32

5 bes 3Haka 8

6 bes 3Haka 16

7 bes 3Haka 32

9 TekcToBas cTpoka
10 Crpoka 6aiiToB

13 PasHoCTb BpemeHun
33 3ape3epBUpOBaHO
35 MNMocnenoBsatenbHOCTL GUTOB

Ta6nuua 10.6 NMoaaepxuBaemble TUMbI AaHHbIX

10.7.12 TNpeobpa3zoBaHue

PaznuuHble aTprbyTbl KaXxgoro napameTpa yKasaHbl B
pa3gene «3aBOACKME HACTPOMKW». 3HaYeHVs NapameTpoB
nepefaoTcs TONbKO Kak Lenble uncna. Moatomy ans
nepefaun Apo6HOI YacTy YNCNIa NCMONb3YOTCA
K03bPULMEHTbl NpeobpasoBaHuA.

KoaddurumeHT npeobpazosaHmsa 4-12 Motor Speed Low Limit
[Hz] paBeH 0O,1.

Ecnun Hy)XHO npefBapuTeNibHO YCTaHOBUTb MUHUMAIbHYIO
yacToTy pasHoi 10 'y, TO JOMKHO GbITb NepefaHo YnCIo
100. KoadpodurumeHT npeobpaszoBaHus 0,1 o3HayaeT, uto
nepefgaHHasa BenvMunHa ymHoxKaetca Ha 0,1. Takum
obpasom, BennumHa 100 6yget BocnpuHMMmaTbea Kak 10,0.

Mpumepnbi:

0 s>unHAeKc npeobpaszosaHma 0

0,00 c=>uHAeKc npeobpazoBaHmsa -2
0 Mc=>uHAeKc npeobpasoBaHua -3
0,00 mc=>unHAeKc npeobpasoBaHna -5
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WHpekc npeobpasoBaHusa Koadduunenr 2
o~
npeo6pasoBaHus E19E H| 0000 H | 0000 H| 03E8 H §
o
100 PKE IND PWE high PWE 10w @
75
> PucyHok 10.11 Tenerpamma
67
: B
[JIOMJIEHU
5 100000 yB - O n
4 10000 4-14 Motor Speed High Limit [Hz] npepcTaBnAet co6on
3 1000 OfIHO C/I0BO, a KOMaHAON NapameTpa AnA 3anucn B
2 100 OCMNMN3Y asnaetca «E». Homepom napametpa 4-14 B 16-
] 0 prnuHom ¢popmarte aABnAeTca 19E.
0 1
o
-1 0,1 o
(o))
) 0,01 119E H | 0000 H | 0000 H |03E8 H %
-3 0,001 PKE IND PWE high PWE |ow el
4 0,0001 PucyHok 10.12 OTBeT rnaBHOro yCcTpomncTsa NOAYNHEHHOMY
-5 0,00001 yCTpOﬁCTBy
-6 0,000001
-7 0,0000001
10.8.2 CumnTbiBaHME 3HAYEHUA NapaMeTpa
Ta6bnuua 10.7 Tabnuua npeobpasoBaHus
MpoutnTe 3HauyeHue B 3-41 Ramp 1 Ramp Up Time
10.7.13 CnoBa coctoaHua npouecca (PCD)
PKE=1,155 16-puyH. — uTeHune 3HauyeHUA napameTpa B
5no6|< CNOB COCTOAHMNA NpoLecca pasgeneH Ha ABa 6110Ka no 3-41 Ramp 1 Ramp Up Time
16 6UT, KOTOpble BCerga NoCTynaktoT B ONpeaeneHHom IND = 0000 16-puu.
nocnefoBaTeibHOCTHU. PWEsc=0000 16-puu.
PWEHVBK,ZOOOO 16‘p|/|qH.
PCD 1 PCD 2
YI'IpaBJ'IHIOLLlaH Tenerpamma (I'J'IaBHOG 3HaueHwune o
YCTPOWCTBO=NOAYNHEHHOE YCTPONCTBO 3aAaHuA 1155 u | 0000 u | 0000 | 0000 H §
KomaHnaHoe cnoBo) é
PKE IND PWE p; PWE
Ynpasnatwowas Tenerpamma (nogunHeHHoe Tekywan high low =
YCTPOICTBO=NaBHOe yCTpoiicTeo) CnoBo BbIXOAHAsA PucyHok 10.13 3HaueHne napameTpa

COCTOAHNA 4acToTa

Ta6bnuua 10.8 NocnepgosaTtenbHocTb PCD

10.8 lNpumepnbl

10.8.1 3anucb 3HauYeHMa napameTpa

MN3meHuTe 3HaueHue 4-14 Motor Speed High Limit [Hz],
yTo6bl OHO cocTaBuno 100 lu.
3anuwuTe aaHHble B DCMM3Y.

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

IND = 0000 16-puuH.

PWEg:c=0000 16-pVIHH.

PWEnusk. = 03E8 16-pnyH. — 3HayeHue gaHHbIx 1000,
cooTBeTcTBYOWee yacTtoTe 100 lu,

cm.enaea 10.7.12 lpeobpazosarue.

Ecnun 3HaueHwue B 3-41 Ramp 1 Ramp Up Time paBHo 10
CceKyHAaM, OTBeT NMOAYMHEHHOrO YCTPOWNCTBa rnaBHOMY
numeeT BUS:

130BA267.10

1155 H|0000 H|O0O00 H|O3E8 H

PKE IND  PWEpigh PWE,

PucyHok 10.14 OTBeT NOJUYMHEHHOrO YCTPOWCTBa to rnaBHOMY

3E8 16-pnyH. cooTBeTCTBYET AecATUYHOMY umncny 1000.
NHpekc npeobpaszosanua ana 3-41 Ramp 1 Ramp Up Time
paBeH -2.

3-41 Ramp 1 Ramp Up Time oTHocuTCA K TNy be3 3Haka 32.
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10.9 O6uwwue ceepeHns o Modbus RTU
10.9.1 HOonyweHunA

KomnaHua Danfoss npepnonaraet, YTo yCTaHOBMEHHbIN
KOHTpoOnnep noanepKneaet nHTepdencol, onncaHHbIe B
3TOM AOKYMEHTE, U YTO BCe TpeboBaHMA U OrpaHnYeHus,
npeaycMOTPEHHbIE B KOHTpONepe 1 npeobpasosatene
4acToTbl, CTPOro CO60AAITCA.

10.9.2 Heobxoaumble cBegeHUs

Modbus RTU (Remote Terminal Unit, gucTaHUNOHHBIN
TepMUHan) NpeaHasHayeH Ans OCYLECTBIEHNA CBA3U C
M06bIM KOHTPOJNIEPOM, KOTOPLIN NogaepKnusaet
nHTepdenchl, yKasaHHble B HACTOALLEM JOKYMEHTE.
MpennonaraeTca, YTo yMTaTeNb NOJHOCTbIO OCBEAOMSIEH O
BO3MOXHOCTAX U OrpaHNYeHnAX KOHTposnepa.

10.9.3 O6wume ceBegeHna o Modbus RTU

BHe 3aBucMmoOCTM OT TMna ¢uUsmyeckmx
KOMMYHWKaLMOHHbBIX CeTel, B KPaTKOM OnmMcaHum
npotokona Modbus RTU paccmaTtpurBaetca npouecc,
KOTOPbI UCMONb3yeT KOHTPONAep ANA 3anpoca JocTyna K
Apyromy ycTpoincTBy. B aTom npouecce onvcbiBaeTca, Kak
Modbus RTU pearunpyeT Ha 3anpocbl Apyroro ycTponcTBa,
Kak 6yoyT oOHapy»KMBaTbCA OWMOKM 1 Kak O HUX b6ygeT
coobuatbea. Kpome Toro, yctaHaBnuBaeTca obwuin popmat
ANA KOMMOHOBKM 1 COAEPXKUMOro nosneli coobleHus.

Bo Bpems obmeHa gaHHbIMK Yepe3 ceTb Modbus RTU
NPOTOKON onpefenseT ciegyollee.

. Kak Kak Kaxgbll KOHTponnep y3HaeT agpec
CBOEro yCTpouncTaa.

L] PacnosHaet COO6LIJ,€HVIE, HanpaB/eHHOE eMmy.
° OI'IpEp,QHHET, Kakune Jencreus npeanpuHATDb.

. M3BneKkaeT gaHHble UM Npoune cBeaeHus,
coepalimecs B COOOLEHNN.

Ecnu TpebyeTca oTBeT, KOHTpoNep dopmMupyeT oTBETHOE
coobLieHne 1 OTCbINaeT ero.

KoHTponnepbl ocyLecTBnsA0T CBA3b MO NPUHLMNY
«TJIAaBHbI — MOAYMHEHHDbIW» MNOAUYMHEHHDIN», MPUN KOTOPOM
TONbKO OAHO YCTPOMCTBO (rNaBHOE) MOXET UHULMNPOBATbL
onepauun ces3n (HasbiBaemble 3anpocamm). OcTanbHble
ycTpoWncTBa (NOJUYMHEHHbIE) OTBEYaloT, NoCbinas
3aMnpoLLEHHble AaHHble MaBHOMY YCTPOWCTBY UM OTBeYas
Ha 3anpoc.

[naBHOe yCTPOMCTBO MOXeT 06pallaTbCcA K OTAENbHbIM
NMOAYMHEHHBIM YCTPONCTBAM UM NOCbINaTb LMPKYNApHoe
coobLeHre BceM NOAUYNHEHHbBIM YCTPOWCTBAM.
MopunHeHHble YCTPOCTBa NOCbINAT OTBETHOE COObLEeHne
(Ha3blBaemoe OTBETOM) Ha 3anpocChl, KOTOPbIE UM
afpecoBanucb MHAMBMAYanbHO. Ha LmpKynsapHble 3anpocsl
rMaBHOro YCTPOWCTBa OTBETbl He MocbinatoTcA. [IpoTokon

Modbus RTU onpegenseT ¢popmat 3anpoca r1aBHOro
yCTpONCTBa NyTeM BBOAA B 3anpocC agpeca yCTPOWCTBa Un
LUMPKYNsipHOro agpeca, Koga GyHKUMKW, onpeaensiowero
Tpebyemoe feiicTBre, Nobble Nocbinaemble AaHHbIE U Mofe
obHapyxeHus ownbok. OTBeTHOE coobLleHre
NMOAYVMHEHHOrO YCTPONCTBa TakxKe dopmumpyeTca ¢
ncnonb3oBaHnemM npotokona Modbus. OHo cofepuT nons,
noaTBepAatoLme BbiNOfHEeHHblE AeCTBYA, Ntobble
BO3Bpallaemble AaHHble U Mosie 06HapYKeHUs OLINOOK.
Ecnn npu npreme coobLieHns NoABnAeTca ownbKka unm
ec/i NoAYNHEHHOE YCTPONCTBO HE MOXET BbIMONHUTD
3aTpeboBaHHOE [eliCTBME, NMOJUMHEHHOE YCTPOWCTBO
dopmumpyeT coobuleHre 06 owmnbKe 1 NocbiNaeT ero B
OTBETE WU BO3HMKAET TaliM-ayT.

10.9.4 lpeobpaszoBaTesnb YacTOTbl C
Modbus RTU

Mpeobpa3zoBaTenb YacTOTbl OCYLLECTBNAET Nepefavy B
dopmate Modbus RTU uepes BCTPOEHHBIN UHTEpdec
RS-485. Mpotokon Modbus RTU obecneurBaet goctyn K
KOMaH[HOMY CJTOBY M 3afiaHUIo MO LWWHEe NpeobpasoBaTens
yacToTbl.

KomaHaHoe CNoBO MO3BOSIAET MMaBHOMY YCTPOWNCTBY
Modbus ynpaensTb HECKONBbKAMY BaXKHbIMW GYHKLUAMM
npeobpa3oBaTtens YacToTbl:

. Myck
. OcTaHoB NpeobpazoBaTenst YacToTbl PA3ANYHbIMK
crnocobamu:

OcTaHoB Bblberom

BbicTpbii ocTaHOB

OcTaHOB NOCPeACTBOM TOPMOXKEHUA NOCTOAHHbBIM
TOKOM

HopmarnbHbIl OCTaHOB (M3MeHEHMEM CKOPOCTH)

. Bo3BpaT B ncxofgHoe coctoAHme (c6poc) nocne
aBapuIHOrO OTKJIIOYEHUA

o Pa6oTa ¢ pas3nMuHbIMU NPeAYCTaHOBNEHHBIMM
CKOPOCTAMM

. PaboTa B 06paTHOM HanpaBneHun

. Vi3meHeHWe akTMBHOro Habopa napameTpoB

. YnpaeneHue BCTPOEHHbIM pene npeobpasoBatens
yacToThI

nAa perynmpoBaHWA CKOPOCTY 0BbIYHO MCMONb3yeTCA
3ajaHne Mo wuHe. Kpome TOro, MoXHO NonyunTb JOCTYN K
napameTpam, MPOUYNTaTb MX 3HAYEHUA U, B HEKOTOPbIX
cnyyvanx, 3anvMcaTb 3HaYeHVA B MapamMeTpbl; 3TO No3BondAeT
peann3oBaTb pasyHble BO3MOXKHOCTW YrpaBeHus,
BKJIIOYAA yrpaB/ieHne yCTaBKo npeobpasoBaTtena 4acToTbl
BO BpPeMA MCMONb30BaHMA ero BHyTpeHHero [MU-
perynatopa.

MG345250 — Bep. 29-11-2013 283




Danfits

MoHTax n HacTponka RS-485

PykoBoacTBO No npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

10.10 KoHowurypauwms cetn

10.10.1 MNpeobpa3zoBaTenb YacToTbl C
Modbus RTU

Y1066l paspewmnTb npotokon Modbus RTU Ha
npeobpasoBaTene YacToTbl, YyCTaHOBUTE CrieaytoLlme
napameTpbl:

3apaHne Hacrponka
8-30 Protocol Modbus RTU
8-31 Address 1-247

8-32 Baud Rate 2400-115200

8-33 Parity / Stop Bits KoHTponb no yeTHoCTH, 1 CTONOBbIN

6UT (MO yMonuaHuto)

10.11 CTpyKTypa Kagpa coobuieHuna
Modbus RTU

10.11.1 MNpeobpa3zoBaTenb YacToTbl C
Modbus RTU

KoHTponnepbl HacTpauBaloTcA Ha nepepavy no cetu
Modbus ¢ ncnonbsosaHuem pexuma RTU (AnctaHUMOHHbIN
TEPMMHanN ), B KOTOPOM Kaxablii 6anT B coobLieHnn

cofepXuT ABa 4-paspAaHbIX WecTHaAuaTePUUHbIX CUMBONA.

®opmaT ana Kaxxgoro 6aiTa nokasaH B Tabauya 10.9.

Craprt- BaiiT JaHHbIX Cron/ OcTtaHoB
OBbIN YeTHOCTb
o6ut

Ta6nuua 10.9 NpumepHblin popmat

Cncrema 8-paspAAHbIA ABOUYHBIN popmarT,

KOAMpPOBaHUA wectHaguatepuyHble 0-9, A-F. [lBa
LecTHaAuaTepUYHbIX CUMBONA,
copepxalymeca B Kakaom 8-paspAagHomM

none coobuieHna

BuTbl Ha GaiT 1 cTapToBbIfi 6GUT

8 6UTOB [aHHbIX, CHayana nocbinaeTca
MMaAWnin 3Havawwmn 6ur

1 6UT ANst KOHTPONA MO YeTHoCTW/
HeyeTHoCTK; 6e3 6uTa YEeTHOCTM

1 CTOMNOBbLIN GUT, €CNIN KOHTPOSIb MO
YeTHOCTU UCNONb3yeTCs; 2 CTOMOBbLIX OUTA,

ecn He ucnosb3yeTca

Mone koHTpons Linknuueckuin KOHTPOsIb U36BITOYHOCTU
ownboK (CRQ)

Ta6bnuua 10.10 CBegeHuA o 6uTax

10.11.2 CrpykTypa coobueHna Modbus
RTU

Mepepatowee ycTpoiicTBo nomelaet coobuieHmne Modbus
RTU B Kagp C M3BECTHbIMM HaYyaNbHOW N KOHEYHOW
Toukamu. MprHMMaloLLMe YCTPONCTBA MOTYT HavaTb C
Hauyana coobuleHrs, NPOUYNTaTb alPECHYIO YacTb,
onpenenuTb, KaKoMy YCTPONCTBY afpecyeTcs cooblieHne
(unn BCcem yCcTponcTBam, ecnv ABNAETCA LUPKYNAPHbIM), 1
pacno3HaTh, Korga cooblieHne 3aKoHUYeHo. BoiaBnaioTca
YacTUYHble COOOLLEHNA 1 ONPeaensalTCca Kak OLNOOYHbIE.
MNepenaBaemble CMMBOSbI B KaXXAOM MoJie AOMKHbI ObITb
WwecTHaguaTepuyHoro ¢popmata ot 00 go FF.
MpeobpasoBaTesib YacTOTbl HEMPEPbIBHO KOHTPONMpPYET
CeTeBYIO WVHY, B TOM UY/C/Ie U BO BPEMS MHTEPBANoOB
«monyaHusay». Korga nonyyeHo nepsoe nosne (none agpeca),
KaXkablii npeobpa3oBaTesib YacTOTbl UM YCTPOWCTBO
OEeKoAnpyeT ero, 4Tobbl onpefenuTb, KOMy agpecoBaHo
coobuyeHune. CoobuieHns Modbus RTU ¢ HyneBbiM agpecom
ABNATCA LMPKYNAPHbIMA. B criyyae LUpKynsipHbIX
COOOLIEHN OTBET He pa3speluaeTcs. TUNUYHLINA Kagp
coobleHns nokasaH B Tabauya 10.11.

Myck Appec | OyHkuusa | AaHHble | KoHTponb | KoHew
CRC

T1-T2- 8 6ut 8 6ut N x 8 6ut 16 6ut T1-T2-

T3-T4 T3-T4

Ta6nuua 10.11 TunuyHasa cTpyKTypa coobweHus Modbus RTU

10.11.3 lNMona Havyana/octaHoBa

Co06LLeHMs1 HAUNHAIOTCA NEPUOLOM MOYAHUSA
ONUTENbHOCTbIO He MeHee 3,5 nHTepBana nepegauv
CMMBOJIa, peanm30BaHHbIX Kak HECKONTIbKO MHTEepPBanoB
nepegauyn CUMBOMa Npu BbIGPAHHOWM CKOPOCTU nepeaaun
[aHHbIX B ceTn (nokasbiBaeTcAa Kak Havano T1-T2-T3-T4).
MNepBbiM NepenaBaembiM Nonem ABAAETCA agpec
ycTponcTsa. ocne nocnegHero nepefaHHOro CMMBOMa
npenycmaTpuBaeTca NoAo6HbIN Nepuon ANMUTENbHOCTbIO 3,5
3HAKOBBIX MHTEPBasa, yKa3blBaloLWUiA KOHEeL, COObLIeHWs.
Mocne 3Toro nepuofa MoOXeT HayaTbCA HOBOE COObLLeHMeE.
Becb kagp coobuleHVs fomKeH nepefaBaTbCs B BuAe
HenpepbIBHOro notoka. Ecnn Ecnu nepep okoHuaHnem
Kafpa noABnAeTCcA Nepuop MONYaHUA AINTENbHOCTbIO
6onee 1,5 3HAKOBbIX VHTEPBAJIOB, NPVHUMAlOLLEe
YCTPOWCTBO UTHOPUPYET HEMOJIHOE COObLIEHNE U CUMTAET,
yTo cnepylowmii 6ainT ByaeT aApecHbIM Mosem creayoLero
coobueHus. AHanorMYHbIM 06pa3om, ecii HoBoe
coobLyeHne HaurHaeTcs B npefdenax 3,5 3HaKkoBbIX
VHTEPBAJIOB Moc/ie npeabiayLero coobueHns,
NprHMMatoLLee YCTPOCTBO OyAeT cunTaTtb ero
NPOAOMKEHNEM NpelbiayLero coobLeHns, B pesynbraTte
yero BO3HUKHET TaliM-ayT (OTCyTCTBME OTBETa OT
NOAYMHEHHOrO YCTPOWCTBA), MOCKOJMbKY 3HauYeHne B
KoHeyHoMm none CRC HepencTBUTENbHO AN
KOMOUHVPOBAHHBIX COOOLUEHNIA.
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10.11.4 AppecHoe none

AppecHoe nose Kaapa CoobLieHNs coaepuT 8 6uT.
[locToBepHble agpeca NOAUYMHEHHbIX YCTPONCTB HaXoAATCA
B Aiviana3oHe AecATUYHbIX yncen 0-247. KoHKpeTHbIM
NOAYMHEHHbIM YCTPOWCTBaM MPUCBanBalOTCA agpeca B
AnanasoHe 1-247. («0» ocTaBfieH Ana LMpKynapHOro
peXnma, KOTOPbIA Pacno3HaloT BCe NOAYMHEHHbIe
ycTpoWcTBa.) [naBHOe yCTpOoMCTBO agpecyerca K
NOAYMHEHHOMY MyTEM yKa3aHWA ero agpeca B afpecHOM
none coobueHus. Korga nogumHeHHoe YCTPONCTBO
NoCbISIaeT CBOWM OTBET, OHO NMOMELLAET B 3TO agpecHoe none
CBOW agpec, UTobbl MO3BONUTL FIABHOMY YCTPOMNCTBY
onpefennTb, Kakoe NOAYMHEHHOE YCTPONCTBO OTBEYaeT.

10.11.5 MNone dyHKUMK

Mone ¢yHKUMN Kagpa cooblueHna coneput 8 6urt.
Honyctumblie nHgekcol HaxoaATca B agnanasoHe 1-FF. MNona
byHKUMI MCnonb3yloTca ANA nepeaayun coobLeHnin mexay
rnaBHbIM 1 NMOAYMHEHHbIM yCTporcTBamu. Koraa
coobLyeHme NocbINaeTca OT rMaBHOro yCTPONCTBa K
NoAuYVMHEHHOMY, none Koga GyHKUMM cooblyaeT
NMOAUYMHEHHOMY YCTPOWCTBY, Kakoe AeicTBme Tpebyerca
BbINONMHNTL. Koraa nopgurHeHHoe yCTPONCTBO OTBeYaeT
rnaBHOMY, OHO MCMonb3yeT nosie kopa GyHKLUMK, YTObbI
yKasaTb, YTO OTBeT ABAAeTCA MO0 HOpManbHbIM (OLWMOKM
HeT), NM60o npom3soLwna Kakaa-nmbo owmnbka (Tak
Ha3blBaeMblli «UCKNIOUNTESbHbIN OTBET»). [py HOpMasibHOM
oTBeTe MOAUYMHEHHOE YCTPOWCTBO MPOCTO NOBTOPAET
nepBOHaYanbHbI Kof GyHKUMK. Mpn NCKNUYUTENbHOM
oTBeTe MOAUYMHEHHOE YCTPOWCTBO BO3BPALUAET KOof,
KOTOPBbIN 3KBMBANEHTEH NEPBOHAYaNbHOMY Koy CO
CTapLIMM 3Havalym 6UTOM, YCTaHOBNEHHBIM Ha
norunyeckyto «1». Kpome Toro, NoguyMHeHHoe yCTpoiCTBO
romeLlaeT YHVKabHbIV KOA B Nosie AaHHbIX OTBETHOTO
coobLeHna. 3To U3BELLAeT rMaBHOe YCTPONCTBO O TOM,
Kakaa npowusoLa ownbKa, nan coobluaeT npuunHy
ucknioyeHns. Cm. enaga 10.11.10 Kodsi ¢pyHkyud,
noddepxusaemsie Modbus RTU.

10.11.6 lMone gaHHbIX

Mone paHHbIX dopmUpyeTCcAa C MOMOLLBIO FPYNN 13 ABYX
LwecTHaguaTepuyHbix undp B gnanasoHe ot 00 go FF. 3tn
nocneaoBaTeibHOCTU NpefcTaBnAlT ognH cumeon RTU.
Mone AaHHbIX COOBLLEHNIA, NOCbINAEMbIX MMaBHbIM
YCTPONCTBOM MOAYMHEHHOMY, COAEPKNUT AONONHUTENBHYIO
MHPOPMaLMIO, KOTOPYIO AOMKHO MCNOJIb30BaThb
NOAYMHEHHOE YCTPOWCTBO AJ1A COBEPLUEHUA AeNCTBMS,
onpepensemoro Kogom ¢yHkumun. Takaa nHbopmauma
MOXET COlepXKaTb TaKMe 3MeMeHTbI, Kak agpeca KaTyLKu
WX PerncTpa, KOANMYecTBO 31EMEHTOB U CYET TEKYLUMX
6afiTOB flaHHbIX B 3TOM rone.

10.11.7 Tone koHTpona CRC

CoobLeHus copepaTt nosie obHapyeHna oWnboK ¢
JENCTBMEM MO METOAY LMKINYECKOTO KOHTPOSSA
n3bbiTouHoctn (CRC). Mone CRC npoBepseT coaepxmmoe
BCEro coo6LeHns. 3To NPOUCXOANT HE3ABUCKMO OT TOro,
KakoW MeTof MpPOBepKM YETHOCTW WCMONb3yeTca ans
OTAeNbHbIX CMMBOJIOB co06LeHuns. 3HauyeHne CRC
BbIUNCNIAETCA NepefaoLim YCTPOMCTBOM, KOTOPOE 3aTem
npwnaraet none nposepkn CRC B KauecTBe nocsiegHero
nonsa coobuenus. NMpuHrMaioLiee yCTPONCTBO
nepecuntoiBaetT CRC BO Bpemsa npuema coobLeHns
CpaBHUBAET BbIYMCSIEHHOE 3HAYeHUe C TeKyLM
3HavyeHuem, NnpruHMMaembiMm B none CRC. Ecnm 371 aBa
3HauYeHUs He paBHbI, pe3ynbTaToM OyaeT Talm-ayT LUUHBI.
MNMone o6HapyxeHWs oWnBOK copepXnNT ABOUYHOE YNCIIO 13
16 61T, 0bpasyowux asa 8-6utoBbix 6anTa. Mocne
NPOBEPKN Ha OWKOKM CHavyana fobaBnAeTca Mnagwnin
6aiT, a 3aTem cTapwuin. Ctapwwin 6ant CRC — nocnegHun
6aliT, NOCbINIAaEMbIN B COOOLLIEHNN.

10.11.8 Appecauma KaTywek n pernctpos

B cet Modbus Bce AaHHble OpraHU3yTCA B KaTyLiKax U
perncrtpax BPeMeHHOro XpaHeHus. KaTylwkn xpaHaTt 1 6uT,
a perucTpbl BPEMEHHOTO XPaHEHWs XpaHAT 2-6aiiToBoe
cnoBo (16 6uT). Bce agpeca gaHHbIx B coobueHusax Modbus
paccmaTpurBaloTCA Kak Hynesble. [Tpy nepBoM nosBneHUn
Jf1eMeHTa AaHHbIX K HeMYy afipecytloTca Kak K SNeMeHTy
Homep 0. Hanpumep, KaTyliKa, U3BeCTHaA B
nporpaMmMmpyeMom KOHTpoJiepe Kak «KaTywka 1», B none
agpeca AaaHHbIx coobueHus Modbus nmeeT agpec
«KaTywka 0000». KaTyLike ¢ AecaTuyHbIM Homepom 127
npuceavBaetca agpec 007E 16-punyH. (AeCATUYHBIN HOMepP
126).

B none apgpeca gaHHbIX COOOLWEHNA K perncTpy
BpeMeHHoro xpaHeHunsa 40001 agpecyloTca Kak K perncrpy
0000. Mone Kopa byHKUMM yxKe onpefenseT onepalmio
«PerncTp BPeMeHHOro xpaHeHus». T.e. nogpasymeBaeTca
«4XXXX». K pernctpy spemeHHoro xpaHeHus 40108
agpecyloTca Kak K peructpy 006B 16-puyH. (AecATUYHBIN
Homep 107).
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Homep KaTywkun OnuncaHne HanpaBneHue curHana
1-16 KomaHpHoe cnoBo npeobpasoBatens yactoTsl (cMm. Tabnuya 10.13) OT rnaBHOro yCTponcTea K
NoAYNHEHHOMY
17-32 [lnanasoH 3afiaHnii CKOPOCTU UNNYCTaBKM Npeobpa3zoBaTtensa yactoTbl 0XO-OxFFFF [ OT rmaBHOro ycTpoicTea K
(-200% ... ~200%) NnoAYMHEHHOMY

33-48 CnoBo cocToAHUA npeobpasoBaTens yacTtoTsl (cm. Tabauya 10.13) OT NoAYMHEHHOrO YCTPONCTBA K
rnaBHomy
49-64 Pexxnm 6e3 obpaTHOM cBA3M: BbixoaHas yacToTa nNpeobpasoBaTens YacToTbl OT NOAYMHEHHOrO YCTPOWCTBA K

Pexvm ¢ obpaTHOI CBA3bIO: CMrHan obpaTHOW CBA3U Npeobpa3oBaTenisi YacToTbl | FMaBHOMY

65 YnpaBneHue 3anucbio napameTpa (OT raBHOrO K MOAYMHEHHOMY)

0 = MameHeHnA napameTpoB 3anucbiatoTca B O3Y npeobpasoBatens YacToThl.

OT rnaBHOro yCTpomncTea K

4acToTbl.

1 = U3meHeHnsa napameTpoB 3anucbiBatotca B O3Y n ICMM3Y npeobpasosatensa |NOAYNMHEHHOMY

66-65536 3ape3epBUpoOBaHO

Ta6bnnua 10.12 KaTywkn n pernctpbl BpeMeHHOro XpaHeHus

KaTywka 0 1

01 MpepycTaHoBNEeHHOe 3ajaHune, MaaaWwunin 6ut

02 MpepycTaHoBNeHHOe 3afaHue, CTapwmn 6uUT

03 TopMoXeHre NOCTOAHHLIM TOKOM HeT TopMOXeHUA NOCTOAHHBIM TOKOM
04 OcTaHoB Bblberom HeT octaHoBa Bblberom
05 BbicTpbI ocTaHOB HeT 6bIcTpOro ocraHoBa
06 DuKcaums 4yacToTbl HeT ¢ukcauymm yactoTbl
07 OCTaHOB C M3MeHeHMeM CKOpOoCTh Myck

08 Het c6poca C6poc

09 HeT ¢pukcaumm yactoTbl Dukc. vacT.

10 N3meHeHmne ckop. 1 M3meHeHune ckop. 2

11 [aHHble HenencTBUTENbHbI [aHHble OencTBUTENbHbI
12 Pene 1 Bbikn. Pene 1 Bkn.

13 Pene 2 Bbikn. Pene 2 Bkn.

14 YcTaHoBKa mnagwero 6uta

15 YcTaHOBKa cTapliero 6uta

16 HeT peBepca. |PeBepc

Ta6nnua 10.13 KomaHgHoe cnoBo npeo6pasoBartens yactoTbl (npodunb FC)
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KaTywka 0 1

33 YnpasneHve He rotoBo [OTOBHOCTb K ynpas/ieHunio

34 MpeobpasoBaTenb YacTOTbl HE FOTOB MpeobpaszoBaTenb YacToOTbl rOTOB
35 OcTaHOB BblGerom 3awmTa 3amMKHyTa

36 Het aBap. curHanos ABapuiHbIN curHan

37 He ncnonb3syetca He ncnonb3yetca

38 He ncnonb3yetca He ncnonb3yetca

39 He ncnonb3yetca He ncnonb3yetca

40 HeT npeapynpexpeHua MpepynpexaeHne

41 He Ha 3agaHuun Ha 3apaHum

42 PyuHown pexum ABT.pexunm

43 BHe uacT. guanasoHa B yact. ananasoHe

44 OctaHoBneH Pabota

45 He ncnonb3yetca He ncnonb3yetca

46 HeT npepynp. o HanpaxxeHun Mpepynp. o HanpaXeHUn

47 He Ha npepene no Toky Mpepen no Toky

48 HeT npepynp. o neperpese Mpeaynp. o neperpese

Ta6bnuua 10.14 CnoBo cocTosiHuA npeobpasoBaTtens yactotbl (Npodunb FC)

Homep perucrpa OnuncaHue

00001-00006 3ape3epBUpoBaHO

00007 MocnepHuin ko owmbKn oT uHTepdelica obbekTa AaHHbIx FC

00008 3ape3epBUpOBaHO

00009 Whpekc napamertpa*

00010-00990 I'pynna napameTtpos 000 (napameTpbl oT 001 go 099)

01000-01990 I'pynna napameTtpos 100 (napameTpbl oT 100 go 199)

02000-02990 I'pynna napameTtpos 200 (napameTpbl oT 200 go 299)

03000-03990 I'pynna napameTtpos 300 (napameTpbl oT 300 go 399)

04000-04990 I'pynna napameTtpos 400 (napameTpbl oT 400 go 499)

49000-49990 I'pynna napameTtpos 4900 (napameTpbl oT 4900 fo 4999)

50000 BXxogHble faHHble: pernctp KoOMaHAHOro cnosa npeobpasosatens yactoTbl (CTW).
50010 BxogHble faHHble: pernctp 3agaHua no wuHe (REF).

50200 BbIXxofHble JaHHble: PerncTp cfoBa COCTOAHUA NpeobpasosaTens yactoTbl (STW).
50210 BbIxofHble AaHHble: PerncTp OCHOBHOMO AeCTBMTENbHOMO 3HaueHus npeobpasoBartensa yactoTbl (MAV).

Ta6bnnua 10.15 Peructpbl BpeMeHHOro XpaHeHus

* [lpumeHaemca OnA onpedesieHUA HOMepa UHAeKCd, UCNo/Ib3yemMozo npu 0ocmyne K UHOeKcUupyemMomy napamempy.

10.11.9 YnpaBneHue npeobpasoBaTenem 4acToTbl

B 3TOM paspene onncbiBalOTCA KOAbl, KOTOPble MOXXHO MCMONb30BaTb B Nonsax GYHKUMI 1 faHHbIX coobuweHnsa Modbus RTU.
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10.11.10 Kogbl dyHKUMI, Nnoaaep KnuBaemble

Modbus RTU

Mpotokon Modbus RTU nogaepnBaeT UCNonb3oBaHme

cnepyiowmx kopoB GyHKuuin B Tabauya 10.16 B none

byHKUMKM coobLyeHus.

10.11.11 UcknounTtenbHble Koabl Modbus

lonHoe onncaHme CTPYKTypbl OTBETA NCKNIOUYNTENbHOIO
Kopda npuBedeHo B pasgene 1asa 10.11.2 Cmpykmypa
coobweHus Modbus RTU.

Kopg |HaumeHoBaH |3HaueHune
DOyHKUMA Koa dyHKuun ne
CumntaTb € KaTyLKK 1 (16-puuH.) 1 Heponyctumasa |Koa ¢yHKUMM, monyyeHHbIN B 3anpoce,
CynTtaTb C permcTpoB BPeMeHHOro 3 (16-pryH.) dyHKLMA ABNAETCA HefONYyCTUMbIM JeCTBUEM
XpaHeHus AnA cepsepa (MM NOAYNHEHHOTO
3anucaTtb Ha OfHY KaTyLuKy 5 (16-pryH.) yCTpOI;ICTBa). 3TO MOXeT ObITb CBA3AHO
3anucatb B OAVH PerncTp 6 (16-pnyH.) C Tem, YTo KOA GYHKLIM NpUMeHAeTCA
3anucaTb Ha HECKONbKO KaTylek F (16-punuH.) TONBKO K Gornee HOBbIM yCTPOICTBaM 1
3anncaTb B HECKONbKO PerncTpos 10 (16-punyH.) He 6bin BHeAPeH B BbiGPaHHOM
- CTPONCTBE. ITO TaKkKe MOXeT
Bbl3BaTb CUETUMK COOLITUI CBA3N B (16-pnyH.) yerp
Ka3blBaTb Ha TO, YTO cepBep (1Unn
CoobwWwuTb naeHTNdMKaTop 11 (16-puuH.) y o pBep (
. NOAYMHEHHOE YCTPOMNCTBO) HaXoauTCA B
NoAYMHEHHOTO YCTPONCTBA
OLWNOOYHOM COCTOAHUN AnA 06paboTKu
Ta6nuua 10.16 Kogbl dpyHKuwil 3anpoca faHHOro TuMa, Hanpumep, oH
He HacTpoeH 1 nonyvaet 3anpoc Ha
OyHKuuA Koa Koa NoadyHKums BO3BpalleHVie 3HaUYeHUi perncrpa.
byHKUMM | noadyHKuMN 2 Heponyctumbinn | Agpec faHHbIX, NOSlyYeHHbIN B 3anpoce,
AvarHoctuka |8 1 Mepe3sanycTutb cBA3b ajpec faHHbIX | ABNAETCA He[OMYCTUMbIM aApPecoMm AnA
2 Bosspatutb pervctp cepsepa (MM NOAYMHEHHOTO
AMArHOCTUKM ycTpoiicTsa). Ecim ewwe TouHee, TO
10 OUNCTATL CYSTUNKM 1 coyeTaHMe HOMepa 3afaHuA 1 AJIVHbI
perncTp AnarHoCTUKY nepefaun ABNAETCA HEAOMYCTVMbIM.
1 Bo3spaTuTh cuer [ina koHTponnepa co 100 peructpamun
COOBLLIEHMI 3anpoc co cmelleHnem 96 n gnvHon 4
E
NepenaBaembIX Mo 6ypeT ycnewHo obpaboTaH, 3anpoc co
LHe cMelleHrem 96 n anvHom 5 cospgact
ncknoyeHve 02.
12 BosepatnTb cuet
oMGOK CBAZN MO 3 Heponyctumoe |3HaueHve B none AaHHbIX 3anpoca
LnHe 3HauyeHune ABNAETCA HEAOMYCTMbIM 3HaYeHVeM
AHHbIX nA cepsepa (MM NOAYNHEHHOTO
13 Bo3BpaTtuTtb cuet A A peepa ( A
YCTPONCTBA). TO yKa3biBaeT Ha OWMNOKY
NCKIIOUYUTESNTbHBIX
B CTPYKTYpe OCTaTKa CNOXHOro
OLWMNBOK WKHbI PyKTYP
3anpoca, Hanpumep O TOM, YTO
14 Bo3spaTutb cuet poca, nanpumep '
. nNpUMeHeHHasa AnnHa ABnAeTCA
coobLeHnit .
HenpasunbHoN. OTo HE 3Haunt
NOAYMHEHHOTO
. KOHKPETHO, UTO 3N1eMEHT faHHbIX,
yCTpoiicTBa B
OTMpPaBNEHHbIN ANA COXpPaHeHUA B
Tabnuua 10.17 Kopbl GyHKLui perncTpe, MeeT 3HauyeHune, He
nogxogndulee anAa NpuKnagHom
NPOrpamMmbl, MNOCKONbKY NMPOTOKON
Modbus He 3HaeT o ToM, YTO O03Hayaet
onpepgeneHHoe 3HayeHne
onpeaeneHHoro perucrpa.
4 OwnbkKa Bo3HuKna HeucnpaBumas ownbKa BO
NOJUYMHEHHOrO | BpPeMA MOMbITKK cepBepa (unm
YCTPOWCTBA NOAYMHEHHOrO YCTPOWCTBA) BbINOMHUTDL
3anpaluviBaemoe AelicTeue.

Ta6bnuuya 10.18 UcknountenbHble Koabl Modbus
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10.12 JlocTtyn K napameTpam

10.12.1 Onepauun ¢ napameTpamu

Homep napametpa (PNU) nepeHocutca 13 agpeca
perncrpa, cogepkalleroca B YMTaemMoM Wi 3anmcbiBaeMOM
coobueHnn Modbus. Homep napameTtpa nepepaetca B
coobueHne Modbus kak AECATUYHOE YNCIIO, paBHoe 10
X HOMep napameTpa.

10.12.2 XpaHeHune gaHHbIX

JecAaTnuHoe 3HaueHre nNapameTpa «KaTywka 65»
onpegenseT, Kyaa 6yayT 3anucbiBaTbCA JaHHble B
npeobpasosatene yactoTbl: B CMMN3Y n B O3Y (KaTylwka 65
= 1) nnm Tonbko B O3Y (kaTywka 65 = 0).

10.12.3 IND (nHpekc)

MHpekc maccrBa yCTaHaBNMBAETCA B PETNCTPE BPEMEHHOIO
XpaHeHunA 9 Npu Bbi30Be NapamMeTpoB MacCMBa.

10.12.4 TekcTtoBble 6/10KU

MapameTpbl, cOXpaHAeMble B BUAE TEKCTOBbLIX CTPOK,
BbI3bIBAIOTCA TaKMM e 06pa3om, Kak 1 npouve
napameTpbl. MakcManbHbll pa3Mep TEKCTOBOro 6/10Kka —
20 cumBonoB. Ecnn 3anpoc Ha cumTbiBaHWE nNapameTpa
npenHasHayeH ans 6osbluero Yncna CMBOJIOB, YeM
XPpaHWUT napameTp, OTBeT ykopaunsaeTca. Ecnm 3anpoc Ha
CYMTbIBaHME NapameTpa npefHasHayeH Ana MeHbluero
yncsa CMMBOJIOB, YeM XPaHUT NapameTp, cBobogHoe
NPOCTPaHCTBO OTBETA 3anofHAEeTCA.

10.12.5 KoadpdpuuymeHT npeobpaszoBaHua

MockonbKy 3HaueHVe NapaMeTpa MOXHO NepechinaTtbh
TOJIbKO KaK Liefioe Yncno, ans nepegaun apobHON Yactu
yncna nocse AeCATUYHON 3anATON cnegyeT UCNob30BaTb
K03dPuUMeHT npeobpasoBannsa. Cm. 2inasa 10.8 Mpumepel.

10.12.6 3HayeHMA NapamMeTpoB

CraHAapTHble TUNbI AaHHbIX

CTaHgapTHbIMW TUNaMKU JaHHbIX ABAAOTCA int16, int32,
uint8, uint16 u uint32. OHM XPaHATCA KaK perncTpbl 4x
(40001-4FFFF). YteHne napameTpoB Npon3BoanTcaA
nomotbio GyHKUMK 03 16-puyH. «CuntaTh C PErNCTPOB
BPEMEHHOro XpaHeHuA». 3anucb NapameTpoB
OCYLLUeCTBNIAETCA C NOMOLbI0 16-puyH. GyHKUMM 6 «3ajaTb
3HauyeHne OJHOro peructpar» Ana ogHoro perucrpa (16
6uTOB) 1 16-pryH. GyHKUMK 10 «YCTaHOBUTb 3HAYEHNA
HEeCKOJbKUX PEerucTpoB» AnA AByX pernctpos (32 6uta).
Inana3soH cumtbiBaembix pa3mepos: oT 1 peructpa (16
6utoB) go 10 pernctpos (20 cMMBONOB).

HectaHpapTHble TUNbI AaHHbIX

HectaHgapTHble TUMNbl JaHHbIX — TEKCTOBble CTPOKW; OHU
XPaHATCA Kak pernctpbl 4x (40001-4FFFF). MapameTpbl
CunTbIBalOTCA C nomoubio dyHKUMK 03 16-pryH. «CuntaTb
perncTpbl BPEMEHHOr0 XpaHeHUA» 1 3anmncblBaloTCcAa C
nomotbio GyHKUMM 10 16-puYH. «3agatb 3HaUEHUA
HeCKONbKUX PerncTpoBsy». [lnanasoH cYnTbiBaeMbIxX
pa3mepos: ot 1 perunctpa (2 cumeona) go 10 peructpos (20
CUMBOJIOB).

10.13 Mpodunb ynpasneHua FC

10.13.1 KomaHAaHOe CNoBO B COOTBETCTBUU
c npodunem FC

Master-follower

cTw Speed ref.

130BA274.11

Bit
no.: 1514131211109876543210

PucyHok 10.15 KomaHaHOe CNoBO OT rMaBHOroO K

nofAYNHEHHOMY

Bbur 3HaueHne 6uta = 0 3HaueHune 6uTa = 1

00 3HaueHne 3ajaHusa Mnagwmin 6uT BHewHero

Bbl6Opa
01 3HaueHue 3apaHuA Crapwumii 6UT BHeLWHero
Bbl6Opa

02 TopmoxeHune M3meHeHne ckopocTu
NOCTOAHHBIM TOKOM

03 Bbiber Het Bbibera

04 BbicTpbIt ocTaHOB MN3meHeHne ckopocTun

05 QuKcnpoBaTb BbIXOAHYIO [ cnonb3oBaTb n3meHeHue
yacroty cKopocTn

06 OcTaHoB ¢ n3meHeHnem |[yck
cKopocTn

07 He ncnonb3ayetca C6poc

08 He ncnonb3syetca Duikc. vacr.

09 N3meHeHune ckop. 1 N3meHeHune ckop. 2

10 [aHHble He [aHHble oencTBUTENbHbI
OEeNCTBUTENbHbI

11 He ncnonb3yetca Pene 01 BkntoueHo

12 He ncnonb3yetca Pene 02 BknioueHo

13 Hactpoiika napameTpoB | Mnagwuin 6ut sbibopa

14 Hactpoiika napameTpos |Crapwuin pa3psg Bolbopa

15 He ncnonb3yetca Pesepc
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PacwudpoBka ynpaBnsowmx 6utos

Butbl 00/01

Butbl 00 1 01 ncnonb3yloTca ansa Bolbopa ogHoro r3
yeTblpex 3HaYeHU 3afaHuA, NpeaBapuUTeNIbHO
3anporpaMMmMpoBaHHbIX B NapameTpe 3-10 Preset Reference
B cooTBeTcTBUM ¢ Tabauuya 10.19.

3anporpammunposB | 3agaHne Bbut 01 But 00

aHHoOe 3HauyeHue

3ajaHuA

1 [0] 3-10 Preset |0 0
Reference

2 [1] 3-10 Preset |0 1
Reference

3 [2] 3-10 Preset |1 0
Reference

4 [3] 3-10 Preset |1 1
Reference

Ta6bnuua 10.19 buTtbl ynpaBneHus

YBENJOMJIEHU

BbibepuTe B napametpe 8-56 Preset Reference Select
3HauyeHue, onpepensiollee noruky 6ura 00/01 B
OTHOLUEHUM COOTBETCTBYIOLEN GYHKLMN Ha LindppOoBbIX
BXOAaXx.

But 02, TOpMOXKEeHNe NOCTOAHHbIM TOKOM

but 02 = «0» NpnBOANT K TOPMOKEHUIO MOCTOAHHBIM TOKOM
N OCTaHOBY. YCTAHOBWTE TOK TOPMOXEHUA N ANUTENbHOCTb
B napameTtpax 2-01 DC Brake Current n 2-02 DC Braking
Time.

but 02 = «1» BbI3bIBaeT N3MEHEHME CKOPOCTU.

BuTt 03, ocTaHOB ¢ Bbi6erom

Bbut 03 = «0»: NnpeobpaszoBaTesib YacTOTbl HEMEAJIEHHO
«OTNyCKaeT» ABuraTenb (BbIXOAHbIE TPAH3MCTOPbI
3anmMpaTCca), KOTOPbI BbIOErOM AOBOAUTCA A0 COCTOAHMA
nokos.

Byt 03 = «1»: NnpeobpazoBaTenb YacTOTbl 3amnyckaeT
ABUratenb, eciy BbIMOJHAIOTCA Apyrve ycioBnA 3anycka.

BbibepuTe B napameTpe 8-50 Coasting Select 3HaueHwue,
onpegensiouiee noruky 6uta 03 B OTHOLWEHWU
COOTBETCTBYIOWEN GYHKUMM Ha LMPPOBOM BXOAE.

BuT 04, GbICTPBIA OCTAHOB
But 04 = «0»: BbI3bIBAa€T CHMMKEHNE CKOPOCTU BpaLleHusA
ABUraTensa fo OCTaHOBa (ycTaHaBNMBaeTCA B MapameTpe
3-81 Quick Stop Ramp Time).

But 05, pMKcauma BbIXOQHOW 4YacTOTbl

But 05 = «0»: duKcnpyeTca TekyLlan BbIXOAHaA yacToTa (B
l'u). i3ameHeHne 3adUKCMPOBaHHON BbIXOAHOW Y4acTOTbl
NPOV3BOAMTCA TONMBbKO C MOMOLLbIO LdPOBbIX BXOAOB
(napameTpsbl ¢ 5-10 Terminal 18 Digital Input no

5-15 Terminal 33 Digital Input), 3anporpaMmmypoBaHHbIX A/
BbINONHEeHNA GYHKLMUN YBesnuueHUe ckopocmu 1
YmeHbweHue ckopocmu.

YBE/IOMJIEHU

Ecnn peiictByeT pyHKLUMA drKcaumm BbIXoaa, OCTaHOB
npeo6pasoBaTens YacToTbl BO3MOXEH TONbKO Npu
BbINOJIHEHUN CNefyoWnX YCIOBUIA.

. BuTt 03 OctaHOB BbiGerom.
. But 02 TopmoxKeHne NocT. TOKOM.

. Lindposon Bxopn (ot 5-10 Terminal 18 Digital
Input po 5-15 Terminal 33 Digital Input)
3anporpamMmmmnpoBaH Ha TopmoxkeHue nocm.
mokom, OcmaHoe ebibezom unu Cépoc n
ocmaHos evibezom.

But 06, 0cTaHOB/NMYCK C M3MEHEHNEM CKOPOCTH

but 06 = «0»: BbI3bIBAET OCTAHOB W 3acTaBNAET ABUraTesb
CHMXaTb CKOPOCTb A0 OCTaHOBA C MOMOLLbIO BbI6paHHOIo
napameTpa 3amegneHus.

But 06 = «1»: no3BonseT Npeobpa3oBaTENO YaCTOTbI
3anycTuTb ABWraTtenb, e BbINOSIHEHbI NPoYKe YCI0BUA
nycka.

Bbibepute B napameTpe 8-53 Start Select 3HaueHwe,
onpepensaolee noruky 6ura 06, OctaHOB/NYcK U3MeHeHUA
CKOPOCTM B OTHOLUEHWM COOTBETCTBYIOLWEN GYHKUMM Ha
undppoBOM BXoge.

Bbut 07, c6poc:

But 07 = «0»: HeT cobpoca.

But 07 = «1»: cbpoc oTknoyeHna. COHpoc akTUBUPYeTCA No
nepegHemy GPOHTY CUrHana, To ecTb Npu nepexoae
CUrHana ot normnyeckoro «0» K nornyeckon «1».

But 08, puKcayma yacToTbl
but 08 = «1»: BbIxogHaA yacToTa 3aBMCUT OT NapameTpa
3-19 Jog Speed [RPM].

But 09, BbIGOP N3MeHeHUA ckopocTu 1/2

but 09 = «0»: n3meHeHne cKopoCTu 1 BKIOYEHO
(napametpbl 3-41 Ramp 1 Ramp Up Time-3-42 Ramp 1 Ramp
Down Time).

But 09 = «1»: n3meHeHue ckopocTn 2 (napameTpbl

3-51 Ramp 2 Ramp Up Time-3-52 Ramp 2 Ramp Down Time)
BKJIIOYEHO.
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but 10, paHHble HeEeNCTBUTENIbHbI/AaHHbIe
OeNCcTBUTENbHbI

YKa3blBaeT npeobpa3oBaTesiio YacToTbl, UCMONb30BaTb UN
WUrHOpMpOBaTb KOMaHAHoOe cnoBo. but 10 = «O»:
KOMaHZHOe CJIOBO UTHOPUPYeTCA.

But 10 = «1»: KOMaHAHOE CNOBO MCMNONb3yeTcA. JTa
byHKUMA nMeeT 6onbluoe 3HaYeHUe, NOCKOMbKY
He3aBMCUMMO OT TUMNa NCMONb3yemMon Tenerpammbl B Hel
BCErga CoAepXMTCA KOMaHAHOe c/oBo. Takum obpasom,
KOMaHAHOE CNIOBO MOXHO OTKJIOUMTb, eCN He TpebyeTcs
€ro 1Cnonb3oBaHve NPy OGHOBNEHUN WA YTEHUN
napameTpoB.

Bbut 11, pene 01

Bbut 11 = «O»: pene He aKTMBU3MPOBAHO.

But 11 = «1»: pene 01 akTuBMpPYyeTCA NPU yCOBUU, YTO
BblOpaHO KomaHOHoe cs1o80, 6um 11 B napameTpe

5-40 Function Relay.

but 12, pene 04

Bbut 12 = «0»: pene 04 He aKTNBU3MPOBAHO.

Byt 12 = «1»: pene 04 akTMBMpPYeETCA NpPW YCIIOBWM, YTO
BblOpaHo KomaHOHoe c/1080, 6um 12 B napameTpe

5-40 Function Relay.

But 13/14, Bbi6bop Habopa napameTpoB

Wcnonb3ynte 6uTbl 13 1 14 ana Bbibopa noboro 13
yeTblpex MeH HabopPOB NapameTPOB B COOTBETCTBUU C
Tabnuya 10.20.

Ha6op napameTtpoB but 14 Bbut 13
1 0 0
2 0 1
3 1 0
4 1 1

Ta6bnuua 10.20 Bbi6op Habopa napameTpoB

OTa PyHKLMA BO3MOXHa TONbKO B TOM Clyyae, eciv
3HaueHne Heckonbko HabopoB BbiGpaHO B MapameTpe
0-10 Active Set-up.

Bbibepute B napameTpe 8-55 Set-up Select 3HaueHwme,
onpegensioliee foruky 6uta 13/14 B oTHOLWeEHNN
cooTBeTCTBYtoLWEN GYHKUMM Ha LMbPOBbIX BXOHAX.

but 15, peBepc

but 15 = «O»: HeT peBepca.

But 15 = «1»: peBepc. [Mpn 3aBOACKON HACTPONKe 3HaYeHne
napametpa 8-54 Reversing Select yctaHaBnvBaet
yrpaBrieH/e peBepcom ¢ nomolbio undposoro Bxoga. bur
15 BbI3bIBAEeT peBePC TOMbKO B TOM Cilly4yae, ecsiv BblbpaHbl
nocnegoBaTenbHaa CBA3b, nornyeckoe NI vnn
norunyeckoe U.

10.13.2 CnoBO COCTOAHMSA,
cooTBeTcTBylowee npodunio FC

Follower-master

STW Output freq.

130BA273.11

Bit
no.: 1514131211109876543210

PucyHok 10.16 CnoBo coctoAaHna (STW) oT NOJUMHEHHOrO K
rnaBHOMY

but But =0 but =1

00 YnpaBneHne He roToBO [OTOBHOCTb K ynpaBneHuio

01 MNpuBog He rotoB MpuBog rotos

02 Bbiber Paspewero

03 HeT own6kmn OtkntoyeHne

04 HeTt ownbkn OwnbKa (HEeT OTKNIYEHNS)

05 3ape3sepBMpOBaHO -

06 Het ownbkn OTknioueHmne ¢
6noknpoBKom

07 HeT npepynpexpeHua MpepynpexaeHune

08 CKOpOCTb BpalyeHus # CKOpOCTb BpalyeHus =

3afjaHne 3afjaHne

09 MecTHoe ynpasneHue YnpasneHvie no wnHe

10 YacToTa BHe AnanasoHa YacToTa B 3aflaHHbIX
npegenax

1 He ncnonb3yetca B pa6ote

12 Mpusog B HOpme OcTaHOB, aBTOMaTUYeCKNN
nycK

13 HanpsxeHne B Hopme MpeBbilweHne HanpaxeHns

14 KpyTawmn MomeHT B MpeBbilieHne KpyTALero

Hopme MOMeHTa
15 Taimep B HOpme MpeBblweHne Tanmepa

O6bAcHeHNe 6UTOB COCTOAHUA

But 00, ynpaBneHue He roToBo/rotoBo

But 00 = «0»: Npeobpa3oBaTeNb YacTOTbl OTKIIOYAETCS.
Byt 00 = «1»: cucTema ynpaBneHus npeobpasoBaTens
YacToTbl FOTOBA, HO HE rapaHTUPYeTCA NONyYeHne NUTaHUA
CUNOBBIM G6/TIOKOM (MPU MUTAHUK CUCTEMbI YNPaBeHNs OT
BHELUHEro UCTOYHMKa 24 B).

But 01, npuBopg rotos

But 01 = «1»: npeobpaszoBaTesib YacTOTbl FOTOB K paboTe,
HO uepe3 UMpoBbIe BXOAbI UM MO NOCIef0BaTeNIbHON
CBA3U NOJAEeTCA KOMaHAa OCTaHOBA BbIGErom.

But 02, octaHOB BbiGerom

But 02 = «0»: NnpeobpazoBaTesib YAaCTOTbl «OTMYCKaeT»
ABuratenb.

But 02 = «1»: npeobpazoBaTenb YacTOTbl 3anyckaeTt
ABUraTtenb KOMaHZoOW nycka.
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BuTt 03, HeT oWN6KN/OTKNIDYEHNE

But 03 = «0»: NpeobpaszoBaTesib YaCTOTbl HE HAaXOAWTCA B
COCTOAAHMM OTKasa.

But 03 = «1»: npeobpaszoBaTesib YacTOTbl OTKOUaeTcs. [Ans
BOCCTAHOBNEHMA paboTbl HaxkmuTe [Reset] (C6poc).

but 04, HeT owMn6KN/oWwNGKa (6e3 oTKNUYeHNA)

Bbut 04 = «0»: npeobpaszoBaTesib YaCTOTbl HE HAaXOAMTCA B
COCTOAHMM OTKasa.

Bbut 04 = 1: npeobpasoBaTeNib YacTOTbl OTOOPaXKaeT
owmnbKy, HO He OTKJIoYaeTCs.

But 05, He ucnonbsyetca
B cnose coctoAHuA 6uT 05 He MCnofb3yeTcA.

But 06, HeT own6KN / oTKNIOYeHNe ¢ 6NOKNPOBKON

Byt 06 = «0»: Npeobpa3oBaTenb YacTOTbl HE HAXOAWUTCA B
COCTOAHMM OTKa3sa.

Byt 06 = 1: Nnpeobpa3oBaTesib YaCTOTbl OTKIIOUEH 1
61M0OKMpPOBaH.

Bbut 07, HeT npeaynpexaeHua/npeaynpexaeHne
But 07 = «0»: HEeT npegynpexaeHnn.
but 07 = «1»: noAaBMnocb npegynpexaeHuve.

But 08, ckopocTb# 3aaHNe/CKOPOCTb = 3afjaHune

But 08 = «0»: gBUraTenn paboTaeT, HO TeKyLlasa CKOpOCTb
OTNNYaeTca OT NpeAyCcTaHOBJIEHHOrO 3afjaHnNA CKOPOCTM.
Takaa cuTyauma BO3MOXKHa, HanpumMep, Korga nponcxoanTt
pa3roH/3amepanieHne Npu nycke/ocTaHoBe.

Bbut 08 = «1»: ckopocTb ABUraTeNna CoOOTBETCTBYeT
npeaycTaHOBNEHHOMY 3aJaHWNI0 CKOPOCTH.

But 09, MmecTHOe ynpasneHune/ynpasneHne no WwnHe
But 09 = «0»: [OcTaHOB/C6pOC] BKNOUEH Ha 6oKe
ynpasneHua unu MecmHoe ynpasneHue Bbi6paHO B
3-13 Reference Site. MNpeobpa3oBaTtenieM 4acToTbl HeMb3A
ynpaBAATb NO NOCNefoBaTeIbHOWN CBA3MN.

But 09 = «1» 03HavaeT, YTo NpeobpasoBaTenb YacTOTbl
MOXeT YNpaBAATbCA NO nepndepunHom LWnHe unm no
nocnegoBaTesibHOW CBA3MN.

Bbut 10, npepen yacToTbl BHE AnanasoHa

Bbut 10 = «O»: BbIxOAHaA YacToTa [OCTUIIA 3HAUYEHNS,
yCcTaHoOBMIeHHOro B napameTpe 4-11 Motor Speed Low Limit
[RPM] vnn 4-13 Motor Speed High Limit [RPM].

But 10 = «1»: BbIXOAHAA YacToTa HaxXoAWUTCA B 3afaHHbIX
npegenax.

But 11, He pa6oTaet/paboTaeT

Bbut 11 = «0»: gBuratenb He paboTaer.

But 11 = «1»: NnpeobpazoBaTenb YacTOTbl MOSyYaeT CUTHA
nycka nnm BbIxOfHaA yactoTa npesbiwaet 0 M.

But 12, npuBoa B Hopme/OCTaHOBNEH, aBTO3aMyCcK

But 12 = «0»: BpemeHHbIN neperpes NHBepTOpa
OTCYTCTBYET.

Byt 12 = «1»: NHBEPTOP OCTAaHOBNEH M3-3a Neperpesa, HO
650K He OTKloYaeTcsa 1 Bo306HOBNAET PaboTy, Kak TONbKO
neperpes rnpekpaiiaercs.

But 13, HanpsaXXeHne B HOpMme/BbIXxof 3a npeaen

But 13 = «O»: HeT npegynpexaeHnn O HanPAXeHUN.

But 13 = «1»: HanpAXeHVe B NPOMEXYTOYHON Lenu
NMOCTOAHHOTO TOKa CJINLWKOM Mano WAN CJINLWKOM BesNKO.

But 14, KpyTAWMII MOMEHT B HOpMe/BbIXOA 3a npeaen
Bbut 14 = «0»: TOK gBUraTens MeHblle, Yem TOK
npeaenbHOro MOMEHTa, YCTaHOB/IEHHbIV B MapameTpe
4-18 Current Limit.

Bbut 14 = «1»: npeBblWeH Npefen KpyTALWEro MOMeHTa,
ycTaHoBneHHoro B 4-18 Current Limit.

Bbut 15, Talimep B HOpme/BbIXoA 3a npegen

But 15 = «O»: Tamepbl ANA TENNOBOW 3aliWTbl ABMraTensa n
TEnnoBoW 3aWwmTbl Npeobpa3oBaTenia YacToTbl He nepeLunn
npegen 100 %.

But 15 = «1»: oanH 13 TamepoB npesbicun npegen 100 %.

Ecnn yTpauyeHo coefiuHeHne mexay AOMOMHUTENbHbIM
mopynem Interbus 1 npeobpasoBatenem YacTtoTbl 60
NPOU30LWNO HapyLUeHVEe BHYTPEHHeW CBA3N, BCe OUTbI B
STW ycTaHaBnmBaoTcA paBHbIMU «O».
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10.13.3 3HauyeHuMe 3afaHNA CKOPOCTU Nepefayun no LWnHe

3HaueHVe 3alaHNA CKOPOCTX NepeaaeTcs B Npeobpa3oBaTtesib YacTOTbl KAK OTHOCUTENbHOE 3HAYEHME B MPOLIEHTAX.
3HaueHne nepecbinaeTcs B Buge 16-6MTHOro CnoBa; B Lenbix yncnax (0-32767) 3HaueHne 16384 (4000 16-puyH. dopmarte)
cootBeTcTByeT 100 %. OTpuruaTenbHble Yncna GopMaTpPYHOTCA C MOMOLLBIO IBOMYHOIO AonosiHeHus. PakTnyeckas BbIXOAHas
yactota (MAV) maclutabupyeTcs Takum e 06pa3om, Kak 1 3afaHune Nno LKMHe.

Master-follower =
%)
16bit ]
<
]
caw Speed ref. )
Follower-master
STW Actual output
freq.

PucyHok 10.17 3HaueHune 3afjaHNA CKOPOCTU nepepaun no
WwnHe

3apaHue n MAV macwtabupyioTca, Kak nokasaHo Ha PucyHok 10.18.

-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)
7777777777777 ’7 —
Par.3-00 set to |
Forward
(0) min-max R S
\ \
Par.3-02 Par.3-03
Min reference Max reference

PucyHok 10.18 3apaHue n MAV
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10.13.4 KomaHaHoOe cnoBo,
COOTBETCTBYIOLlEE
npodunioPROFIdrive (CTW)

KomaH[iHOe cnoBo ncnonb3yeTca Ans nepefayn KOMaHg ot
rnaBHoOro yctponcrtea (Hanpumep, MK) K nogunHeHHOMY
YCTPOWCTBY.

But Bur =0 But =1

00 OFF 1 BKJT 1

01 BbIKN 2 BKJT 2

02 BbIKN 3 BKJ 3

03 Bbiber HeT BblbeEra

04 BbicTpbI ocTaHOB MN3meHeHne ckopocTn

05 OuKcnmpoBaTb BbIXOAHYIO Mcnonb3osatb

yacrory. M3MeHeHne CKopoCTh
06 OCTaHOB C M3MeHeHnem Myck
cKopocTH

07 He ncnonb3yetca C6poc

08 Qukc. yactoTta 1 BblKJ1 ®ukc. vactoTta 1 BKI

09 Qukc. yactoTa 2 BblKJ1 ®ukc. yactoTa 2 BKJ

10 [aHHble He aencTBUTENbHbl | [JaHHble AeNCTBUTENbHbI

1 He ncnonb3yetca CHu3nTb 3aA.

12 He ncnonb3yetca YB. 3afjaHune

13 HacTpolika napametpos Mnagwwuii paspag
Bbl6Opa

14 HacTpolika napametpos Crapwwii pa3psag
Bbl6Opa

15 He ncnonb3yetca Pesepc

Ta6bnuua 10.21 3HaueHus GUTOB ANA KOMAHAHOroO C/10Ba,
npo¢unb PROFIdrive

Pacwundposka ynpasnsiowmnx 6utos

But 00, BbIKJ1 1/BKJ1 1

HopmasnbHbI OCTaHOB C U3MEHeHNeM CKOpOCTY B
COOTBETCTBUMN CO 3HAYEHUAMUN BPEMEHM TEKYLLEro
N3MEHEeHNA CKOPOCTWU.

But 00 = «0» NPUBOAMT K OCTaHOBY U K cpabaTbiBaHUIO
BbIXOAHOTO pene 1 uam 2 Npu ycnoBuK, YTO BbIXOAHaA
yactoTa paBHa 0 'y n npwn 3tom [Pene 123] BbibpaHo B
napametpe 5-40 Pene ¢pyHkyud.

Korga 6ut 00 = «1», npeobpa3oBaTesib YacTOTbl HAXOAUTCA
B CoctoAaHuM 1: «BKnoyeHne 3anpeLueHo».

Bbut 01, BbIKJ1 2/BKJ1 2

OcTaHoB Bblberom

Korga 6ut 01 = «0», NPONCXOAUT OCTaHOB BbiGErom 1
cpabaTbiBaeT pene 1 nnn 2 Npw YCNOBKM, YTO BbIXOAHAA
yacToTa paBHa 0 'y v npu 3Tom [Pene 123] BbiGpaHoO B
napametpe 5-40 Pene ¢pyHkyud.

Korpa 6ut 01 = «1», npeobpa3oBaTesib YaCTOTbl HAXO[MUTCA
B CoctoaHumn «1»: «BknioyeHune 3anpeweHo». Cm. to
Tabnuya 10.22 B KOHLe 3TOro pasgena.

But 02, BblKN1 3/BKJ 3

BbICTPbIi OCTAaHOB MCNONb30BAHMEM BPEMSA U3MEHEHUS
CKOPOCTK, yKasaHHoe B 3-81 Bpems 3ameodn.ons
6bIcmp.ocmaHosa.

Korpa 6ut 02 = «0», BbIMOMHAETCA ObICTPbIA OCTAHOB ”
NprYBOAUTCA B AeiiCTBME BbIXxOAHOE pene 1 nnu 2, ecnn
BblXOAHaA YyacTtoTa paBHa 0 'y 1 npu 3Tom [Pene 123]
BbIOpaHO B napametpe 5-40 Pene ¢pyHkyud.

Korpa 6ut 02 = «1», npeobpasoBaTefib YacTOTbl HAXOAUTCA
B CoctosHMM «1»: «BKntoyeHne 3anpeLyeHoy.

But 03, BbiGer/HeT Bbibera

OTBETCTBEHHbIN 3a OCTaHOB Bbliberom 6uT 03 = «0»
NPYBOAUT K OCTaHOBY.

But 03 = «1» yKa3blBaeT Ha To, UTo NpeobpasoBaTenb
YacToTbl CNOCO6eH BbI3BaTb 3aMyCck NpU YCNoBUM, YTo
BbINONHAITCA Apyrve ycroBuA 3anycka.

YBEIOMJIEHU

Bbi6op 3HaueHns B napametpe 8-50 Bvibop ebibeza
onpepenseT, Kak 6ut 03 cooTHOCUTCA C
cooTBeTCTBYIOW e PyHKLMEN LndppoBbIX BXOAOB.

But 04, 6bICTPbIi OCTAaHOB/M3MEHEHNEe CKOpPOCTU
BbICTPbI/ OCTAaHOB NCNONb30BaHMEM BPeMA U3MEHEHUA
CKOPOCTW, yKa3aHHoe B 3-81 Bpems 3ameodn.ons
6bicMp.ocmaxoea.

Korpa 6ut 04 = «0», MponCXoANT ObICTPbI OCTaHOB.
BuTt 04 = «1» yKa3blBaeT Ha TO, UTO NpeobpasoBaTenb
YacTOTbl MOXET BbI3BaTb 3arMycK, NPU YCNOBUK, YTO
BbINONHAIOTCA ApYrve ycroBnaA nycka.

YBEJIOMJIEHU

Bbi6op 3HaueHus B napametpe 8-51 Boibop 6bicmpo2o
ocmaHoea onpepenseT, Kak 6ut 04 cooTHocUTCA C
cooTBeTCTBYyOWeEl yHKUMen LndpoBbIX BXOAOB.

But 05, dpMKcMpoBaTb BbIXOAHYIO YacTOTY/MCNO/Ib30BaTb
M3MeHeHune CKopocTun

Korpa 6ut 05 = «0», TeKywasa BbIXOAHaA YacToTa
COXpaHAeTCA faxe B CJlyyae N3MEHeHUA 3afaHus.

But 05 = «1» yka3biBaeT Ha To, UTO NpeobpasoBaTenb
YacToTbl CNOCO6EH 3aHOBO BbIMOIHUTL CBOIO
perynupytouwyto ¢yHkumio. Pabota npoucxoant B
COOTBETCTBUU C YCTAHOBJIEHHbBIM 3aJaHNEM.
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But 06, ocTaHOB/NYCK C N3MEHEHMEM CKOPOCTU
HopmanbHbI OCTaHOB C 3amef/ieHeM npu
KMNCMONb30BaHMMN 3HAYEHUA BPEMEHW 3ameaneHuna
baKTUUeCKN BbIOPAHHOIO PeXXnUma M3MEHEHMSA CKOPOCTHU.
Kpome Toro, npmeoanTca B genctane BbixogHoe pese 01
unn 04, ecnn BbIxoAHas yactoTa paBHa 0 'y u ecnn Pene
123 BbI6paHO B Napametpe 5-40 Pene ¢pyHKyud.

but 06 = «0» NPNBOAUT K OCTaHOBY.

Byt 06 = «1» yKa3blBaeT Ha TO, YTO NpeobpasoBaTenb
YacToTbl CNOCOGEH BbI3BaTb 3aMyCK NPU YCIOBUM, YTO
BbIMOJIHAIOTCA Apyrve ycioBuA 3anycka.

YBE/IOMJIEHU.

Bbi6op 3HaueHus B napametpe 8-53 Boibop nycka
onpepgenseT, Kak 6uT 06 COOTHOCUTCA C
cooTBeTcTBYyoWel PyHKUMen L4ndpoBbIX BXOAOB.

But 07, HeT dyHKUUN/c6bpoc

C6poc nocne BbIKNIOYEHUA.

MoaTtBepxaeHne cobbITMA, XpaHALeroca B 6ydepe 0TKa3oB.
Korpa 6ut 07 = «0», cO6pPOC He MPOUCXOAUT.

Korga 6ut 07 nepexoanT B COCTOSAHUE «1» NpY U3MEHeHUn
HaKroHa pabouel XxapakTepucTUKK, cOpoC NPOUCXOANT
nocrne BbIKOYEHUA.

But 08, ¢pukcmpoBaHHasa yactoTta 1 BbIKJ1/BKI
AKTMBMPYeT NpefBapuTeSIbHO 3anporpaMmnpPOBaHHYI0
ckopocTb B 8-90 Qukc. ckop. 1, yem. no wuHe. DUKCALNA
YACTOTbI 1 akTuBMpyeTCA ToNbKo ecin 6uT 04 = «0», a 6UT
00-03 = «1».

But 09, ¢pukcmpoBaHHasa yactoTa 2 BbIKJ1/BKJ
AKTUBMpPYET NpeABapuTENbHO 3anpPorpamM1MpPOBaHHYIO
ckopocTb B 8-91 Qukc. ckop. 2, ycm. no wuHe. DUKCALNA
YACTOTDbI 2 akTBMpyeTca TonbKo ecn 6ut 04 = «0», a 6uUT
00-03 = «1».

But 10, paHHble He AeNCTBUTENbHDbI/AeACTBUTENbHbI
YKasaTb npeobpa3oBaTento YacToTbl, UCMONb3YeTCA Unn
UrHopupyeTca KOMaHAHOe C/1I0BO.

But 10 = «0» BbI3bIBAET NTHOPMPOBAHNE KOMAHOAHOIO
cnoBa, a 6uT 10 = «1» — UCNonb3oBaHWe 3TOro CloBa. JTa
bYyHKUMA nMeeT 6onbluoe 3HaYeHne, MOCKOMbKY
He3aBMCUMMO OT TUNa NCMONb3yemMon Tenerpammbl B Heln
BCErga CoepXnUTCA KOMaHAHOEe CNOBO, T. €. KOMaHAHOe
C/IOBO MOKHO OTKIIOUUTb, eCNN ero He Tpebyetca
NCNonb3oBaTb NPY OOHOBAEHUN VAN YTEHMUM NAPAMETPOB.

But 11, HeT dyHKUUN/3ameaneHne

YMeHbLIaeT 3HayeHne 3aaHnA CKOPOCTM Ha BEINUNHY,
3afaHHylo B napameTpe 3-12 3HayeHue pa3eoHad/
3ame0sIeHUs.

Korpa 6ut 11 = «0», 3HaueHne 3aJaHnA He U3MEeHAeTCA.
Korpa 6ut 11 = «1», 3HaueHVe 3afaHNA YMeHbLIaeTCA.

But 12, HeT ¢pyHKLMKN/pa3roH

YBenuumBaeT 3HayeHne 3afaHnA CKOPOCTU Ha BENNYMHY,
3ajaHHyt0 B napametpe 3-12 3Ha4yeHue paszeoHa/
3ameO0neHus.

Korga 6ut 12 = «0», 3HaueHne 33[aHnNsi He U3MeHseTcA.
Korga 6ut 12 = «1», 3HaueHve 3afjaHNA YBENNYMBAETCA.
Ecnn ogHOBpeMeHHO aKTUBM3MPOBaHbI U 3ameasieHune, n
yckopeHue (6utbl 11 1 12 = «1»), TO NpuopuTeT OTHAETCA
3amMefnieHnio, T. e. 3ajaHHOe 3HauYeHne CKOpOCTU
YMeHbLUaeTcA.

Butbl 13/14, BbiI6Op Habopa NapameTpoB
Bbibop ogHOro us yetbipex HabOPOB NAPaMeTPOB B
cooTBeTcTBUN ¢ Tabauua 10.22:

OTa GyHKLMA BO3MOXKHa TONbKO B TOM Clyyae, eciv
3HauyeHue Heckonbko Habopos BblbpaHo B 0-10 AKmugHsbIU
Habop. Bbibop 3HaueHnA B napameTpe 8-55 Boibop Habopa
onpepenseTt, Kak 6utbl 13 1 14 cOOTHOCATCA C
cooTBeTCTBYtoLWEN GyHKUMEN LUMdPOBbIX BXOAOB. 3ameHa
Habopa napameTpoB BO BpeMsA paboTbl BO3MOXHA TONbKO B
TOM cinyyae, ecnn Habopbl CBA3aHbl B NapameTpe

0-12 dmom Habop c8A3aH C.

Ha6op napameTtpos Bbut 13 but 14
1 0 0
2 1 0
3 0 1
4 1 1

Ta6bnuua 10.22 butbl 13/14, BbIGOP Habopa

But 15, HeT pyHKLMM/peBepc

Bbut 15 = «0» He BbI3blBaeT peBepca.

Bbut 15 = «1» BbI3bIBaET peBepcC.

MprmeyaHue. Mpn 3aBoACKOM HACTPOKKe peBepc C
nomMoLlbio napameTpa 8-54 Beibop pesepca
yCTaHaBnMBaeTCa Kak yugposod.

YBEJIOMJIEHU

Bbut 15 BbI3bIBaeT peBepc TONbKO B TOM C/lyyae, ecnun
BbIOpaH OAVH U3 CnegyloWwnx BapuaHTOB:
nocnedosamenbHas cea3b, no2udeckoe «UJIN» nnn
noau4veckoe «U».
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10.13.5 CnoBO COCTOAHMSA,
cooTBeTCcTBYloLee npodunio
PROFIdrive (STW)

CnoBo COCTOAHWA YBeAOMNAET rMaBHOE YCTPONCTBO
(Hanpumep MK) 0 COCTOAHUN NOQYMHEHHOIO YCTPONCTBA.

Bbut Bur =0 Butr =1

00 YnpasneHue He [OTOBHOCTb K ynpaBfiieHunio
rotoBo

01 MNpuBop He rotos Mpusopg rotos

02 BbiGer PaspeweHo

03 HeT own6km OTKnioyeHne

04 BblKJ1 2 BKJT 2

05 BblKJ1 3 BKJ1 3

06 Myck Bo3MOXeH Myck He BO3MOXeH

07 HeT npepynpexpgeHusa |lMpegynpexpeHve

08 CkopocTb CKOpOCTb BpalleHna =
BpalleHnA*3aaaHne 3afjaHue

09 MecTHoe ynpaBsneHve |YnpasneHue no nHe

10 YacToTa BHe YacToTa B 3afaHHbIX
fvanasoHa npegenax

1 He ncnonb3yetca B pabote

12 MNpuBog B Hopme OcraHoBneHo, aBTo3anycK

13 HanpsakeHune B Hopme |[lpeBbileHne HanpaxeHna

14 KpyTtawun momeHT B | peBbilieHne KpyTALlero
Hopme MOMeHTa

15 Tanmep B Hopme MpesbileHne Tanmepa

Ta6bnuua 10.23 3HaueHns GUTOB ANA CNOBa COCTOAHNA,
npoéunb PROFIdrive

O6bACHEHVE BUTOB COCTOAHMUA

But 00, ynpaBneHue He roToBO/roToBO

Korga 6ut 00 = «0», 61T 00, 01 unn 02 KOMaHAHOro CnoBa
paBeH «0» (BbIKJ1 1, BbIK/T 2 unu BbIKN 3), nnn
npeobpa3oBaTtesib YacTOTbl BbIK/IOUYAETCA (3aMTHOE
OTKIIOYEHME).
Korga 6ut 00 = «1», ynpaBneHue npeobpasoBaTtens
YacToTbl TOTOBO K PaboTe, HO BO3MOXHO OTCYTCTBUME

nuTaHuA B 6noke (Mpy NUTaHUKU cucTembl V ynpaeneHus oT
BHELIHEero UCToYHnKa 24 B).

But 01, VLT He rotoB/rotoB

To ke 3HaueHue, yTo 1 y 6UTa 00, HO C NoJaven
HanpsKeHNs OT UCTOYHMKA 3NeKTponuTaHua. Koraga
npeobpasoBaresib YacTOTbl MonyyaeT Heobxoarmble
MyCKOBbIE CHTHasbl, OH FOTOB.

But 02, OcTtaHOB Bbl6GErom/BKOYEHMNE

Korga 6ut 02 = «0», 61T 00, 01 nnn 02 KOMaHAHOrO CNnoBa
= «0» (BblKJ1 1, BbIKJT 2, BbIKJ1 3 wnu Bbiber), nnun
npeobpasoBaTesib YacTOTbl BbIKNOYAETCA (3aMTHOE
OTKJIOUEHME).

Korga 02 = «1», 6ut 00, 01 nnn 02 KOMaHAHOrO ClnoBa =
«1»; MpeobpazoBaTtesb YaCTOTbl HE OTK/IOYAETCSA.

but 03, HeT oWwKn6KN/oTKNIOUEHNEe

Korga 6ut 03 = «0», cocTosiHMe ownbKn npeobpasoBaTtens
YacToTbl OTCYTCTBYET.

But 03 = «1» 03HavaeT, YTo NpeobpasoBaTesb YacTOTbI
OTK/IIOYEH 1 AnA BO306HOBNEHUA ero paboTbl TpebyeTca
curHan cobpoca.

but 04, BKN 2/BbIKJ 2:
Korpa 6ut 01 KomaHAHOro cnoBa = «0», 6UT 04 = «O».
Korpa 6ut 01 KomaHAHOro cnoBa = «1», 6UT 04 = «1».

Bbut 05, BKJ1 3/BblKN 3:
Korga 6ut 02 komaHAHOro cnosa = «0», 6uT 05 = «O».
Korga 6ut 02 komaHAHOro cnoBa = «1», 6uT 05 = «1».

But 06, lNyck BO3MOXeH/NycK He BO3MOXeH

Ecnn B napameTpe 8-10 lpoghusib KOMAHOHO20 C/108a
BblOopaH PROFIdrive, To nocne noatsepkaeHns
BbIKITIOUYeHUA, nocne aktuemauum BbIK/T 2 nnu BbIKT 3 n
nocne BK/OUYEHUSI HaNps>KeHnsA ceTn 6ut 06 cTaHOBMTCA
paBHbIM «1». CocTosiHME 3anpeTa nycka copacbiBaeTcs
YCTaHOBKOW B KOMaHAHOM croBe 3HaueHus «0» ans 6uta 00
1 3HauveHus «1» gna éutos 01, 02 n 10.

But 07, HeT npeaynpexaeHna/npeaynpexaeHue:
Bbut 07 = «0» 03HauyaeT OTCYTCTBME NpeaynpexaeHun.
Bbut 07 = «1» o3HauaeT, 4TO NpeaynpexxaeHne NoABMIOCh.

But 08, ckopocTb # 3apaHne/cKopocTb = 3afjaHune
Korpa 6ut 08 = «0», TeKyL|aa CKOPOCTb BpalleHna
ABUraTensa OTKIOHAETCA OT YCTaHOBIEHHOMO 3HaYeHuA
3aflaHnA CKOPOCTU. OTO MOXKET MPOUCXOANTb, Hanpumep,
KOra CKOPOCTb M3MEHAIOT BO BpeMsA Mycka/ocTaHoBa
nyTem yckopeHusa/3ameaneHuns.

Korpa 6ut 08 = «1», TeKyl|aa CKOPOCTb BpaLlleHua
ABUraTena CoOTBETCTBYET YCTaHOB/IEHHOMY 3HauYyeHUIo
3aflaHNA CKOPOCTU.

But 09, MecTHoe ynpaBneHne/ynpaBneHune rno LwmuHe
But 09 = «0» yKa3biBaeT Ha TO, UYTO NpeobpasoBaTenb
YacToOTbl OCTaHOBJ/IEH Ha)kaTuem KHomku [Stop] (Cton) Ha
LCP, nn6o Ha Bbl6op 3HaueHwus [2] CeazaHHoe PyyH/Aemo
unu [0] MecmHoe B napameTpe 3-13 Mecmo 3adaHus.
Korga 6ut 09 = «1», BO3MOXHO ynpaB/ieHue
npeobpasoBaTenem 4acToTbl Yepes NociefoBaTeNbHbI
NHTepdenc.
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But 10, yacToTa BHe AgnanasoHa/yacToTa B AnanasoHe
Korga 6ut 10 = «0», BbIXOAHAA YaCcTOTa HAXOAUTCS BHE
ranasoHa, yCTaHOBJIEHHOrO NnapameTpamu

4-52 [IpedynpexoeHue: HU3KAsA CKOPOCMb W

4-53 [IpedynpexoeHue: 8bICOKAsA CKOPOCMb.

but 10 = «1» 03HayaeT, YTO BbIXOAHAA YAaCTOTa HAaXOAUTCA B
YCTaHOBJIEHHbIX Npeaenax.

Bit 11, He pa6oTaet/paboTaer

Korga 6ut 11 = «0», gBuratenb He paboTaer.

But 11 = «1» 03HavaeT, 4To Ha NpeobpazoBaTesib YacTOTbI
MOCTYNUA NYCKOBOW CMTHaA WM YTO BbIXOAHAA YacToTa
npesbiwaeT 0 'y,

Bbut 12, npnBoa B Hopme/ocTaHOBNEH, aBTO3anycK

But 12 = «0» yKa3bliBaeT Ha OTCYTCTBME BPEMEHHOW
neperpysku MHBepTopa.

But 12 = «1» 03HauaeT, YTO UHBEPTOP OCTAaHOBJIEH
BCneacTeme neperpyskun. OfgHako npeobpasoBaTenb
YacToTbl He BbIK/OYEH (He OTKJIIYEH) 1 3anyCcTUTCA 3aHOBO
Mo OKOHYaHWKW NeperpysKu.

Bbut 13, HanpsakeHne B HopMe/npeBbllleHne HanpaKeHusa
But 13 = «0» yKasbiBaeT Ha TO, UTO HanpAXeHue
npeobpa3oBaTens YacToTbl HAXOANTCA B 3aflaHHbIX
npenenax.

But 13 = «1» yKasbiBaeT Ha TO, UTO HanpAXeHue
MOCTOAHHOIO TOKa B NMPOMEXYTOYHOW Lenu
npeobpasoBaTens YacToTbl CNLIKOM Mano UK CIVLIKOM
BEN1KO.

But 14, KpyTAWNIN MOMEHT B HOpMe/npeBbllleHne
KpYTALIEro MOMeHTa

Bbut 14 = «0» yKka3blBaeT TO, YTO 3HAaYEHMNe KpyTALlero
MOMeHTa fABUraTensa Huke npepena, BblopaHHOro B
4-16 [JeuzamernbH.pexxum ¢ 02paHu4y. MOMeHma n

4-17 [eHepamopH.pexxum ¢ 02paHuy.MmomMmeHma.

Bbut 14 = «1» yKka3biBaeT Ha npeBblleHre npeaena,
BbIOpaHHOrO B 4-16 JleuzamesibH.pexum ¢ 02paHuy.
momeHma wnn 4-17 [eHepamopH.pexum ¢
02paHuy.mMmomeHma.

But 15, Taimep B Hopme/npeBbilleHne Talimepa

But 15 = «0» yKa3blBaeT Ha TO, UTO MOKa3aHMA TaliMepoB
TEensIoBOW 3alMTbl ABUTATENs 1 TEMNOBOW 3aLNTbI
npeo6pasoBaTesNia YacToTbl He npesbicuan 100%.

Bbut 15 = «1» yKa3biBaeT Ha npesblweHne 3HayeHna 100 %
OfHMM U3 TaNMepPOB.
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AndaBuUTHbIN yKasaTenb

U
A UsB 94
AVM 14 USB-pa3sbem 231
D Vv
DU/dt 96 chplllﬁ 27
H A
Hiperface® 12 AAL 12,248
ABapuiiHas octaHoBKa IEC ¢ pene 6e3onacHoctu Pilz..... 274
L ABTOMaTNyecKas agantayua ABUraTeN A..........ceveerennee 12,248
LCP 11,13, 29, 271 ABTOMaTMUecKne BbiKIoUYaTenu 215,225
ABTOpCKOEe npaBo 9
M ArpeccuBHasn oKpy»atolasa cpeaa 18
MCB AKTMBHOe 3apaHune 29
101 258 .
102 13.41. 260 AKycTU4eCKnin Wwym 95
103 262 AHanorosble
105 264 BXOAbl 12,91, 259
107 266 BbIXO/ibl 12,92,259
112 66, 257,267,274
113 269, 274
MCM 13 b
basoBble ctaHAapTbl Ha U3yyeHue 51
Modbus RTU 283,284
BbesonacHoe
OTKNtoYeHne KpyTAwero MOMeHTa, FC 302......neeenecennee 65
N OTK/IOUEHNe KPYTALEro MOMEHTa, [OMNOJSIHUTeNbHOoe
NAMUR 274 yCTponcTeo ana Tunopasmepa F...... 274
OTK/IOUEHNe KpyTAWero MOMEHTa, WCMonb3oBaHue ¢
BHELUHVM YCTPONCTBOM 6€30MacHOCTM...... 66
0 OTKJIIOYEHME KPYTALLEro MOMEHTA, KNEMMA 37 .......ccwereeenee. 65
OVC (KOHTpOJIb NepeHanpsAKeHnA) 64
B
p BBog
PELV 53 C UCnonb3oBaHMEM YMNNOTHeHWsA/Kabenenposoga, 12-
UMNYNbCHbIE CUCTEMb...... 177
Profibus 107 C ucnonb3oBaHVWeM YnioTHeHWsA/Kabenenposopa, 6-
MUMNYSbCHbIE CUCTEMb...... 174
R BekTropHoe ynpaBneHue HanpsxxeHuemVVCplus................. 14
RCD 13 BeHTunatopbl 180
RCD, BepcrAmMMN NPOrpamMMHOIO 06ECMEUEHMSA. ........unrveerrerssreense 108
AOMONHUTENbHOE YCTPONCTBO AN1A Tunopasmepa F........ 274 Bu6paums 19
1Cnosb3oBaHmne 54
YyacToTa OTK/KUYEeHUA 54 BnaxHocTb Bo3Ayxa 18
RS-485 276 BnnAaHne rapmoHuK B cucteme pacnpepeneHna MOLHOCTN
...... 246
BHewHee
S nuTaHme BEHTUNATOPA 215
SFAVM 13 YCTPONCTBO KOHTPOSIA TEMMEPATYPbl.coucceescersecrmseessserssesaseens 275
BHewHuin
T WNCTOYHWK NUTaHUA 24 B nocT. Toka 266
VNCTOYHUK NUTAHNA BEHTUAATOPA 215
THD 14 CcO6pOC aBapUINHON CMTHaNM3aLmMm 251
BHyTpeHHee ynpaBneHue Tokom B pexxkume VVCplus......... 29
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Bo3ayuwHble nomexm 48
Bo3moXHble

npegoxpaHnTen 218

cuoBble/NonynpPoBOAHNKOBbIE MPeAOXPAHUTENN......... 218
Bpems paspaga 15
Bxogpbl,

aHanorosble 91

MMMYNbCHbIe/3HKOAEPa 91
Bxogbl., unpposblie 90
BbiGer 291, 290
Bbi6erom 1
BbikntouaTenb ¢punbTpa BY-nomex 245
BbinonHeHue

AA]l 6e3 NOACOEANHEHHON KITIEMMbI 27 ...vucvervecrrenreesranssenees 249

AA/[l C NOACOEANHEHHOM KIEMMOWM 27 ....ocoveeverrerrerrerresressensens 249
BblCOKOBOIbTHOE UCMbITAaHNE CUCTEMbI 6€30MaCHOCTM!...........

241

BbicoKoUacToTHble paguonomexu 49
Bbixoppbl pene 93, 238, 239
Bbixoapbl,

aHanorosble 92

Lundposble 92
r
FabapunTbl B ynakoBKe 136, 142
FanbBaHMYecKas pa3BA3Ka 53
FapmoHuMK®, nuTaoLan ceTb 245
FeHepaTOPHbIN PeXXUM TOPMOXKEHNA 56
[aTumK ocTaTOYHOro ToKa 13,247
OBsuratene 96
OvpekTtusa

0 MalWmHHOM 060py0BaHNN (2006/42/EC).....weerecerneeennne 15

0 HU3KOBONIbTHOM 060pyAoBaHMM (2006/95/EC) .. 15
no 3NeKTPOMarHNTHON COBMECTUMOCTU (2004/108/EC) 15

AvpekTtnse no SMC 2004/108/EC 17
[OncTaHUMoOHHOe 3agaHne 31
OnunHa
1 cevyeHme Kabenen 89,187,214
Tenerpammbl (LGE) 278
[dononHutenbHas nnarta 107
[lononHutenbHble
yCcTpowncTBa ana Tunopasmepa D 272
yCTpowncTBa Ana Tunopasmepa F 273
Hoctyn
K Knemmam ynpasneHuns 229
K NpoBoAam 143
K
’Knnas cpepa, TPe60BAHUSA MO U3NYUEHUIO. .......convvernrreesnrreens 51

3
3apgaHue
3apaHune 249
aHanorosoe 12
0BONYHOE 12
MMNYyfbCHOE 12
no wnHe 12
npefycraHoB/IEHHOE 12
CKoOpoCTU 249
3apaHue,
aKTMBHOE 29
aHanorosoe 33
MUMMYbCHOE 33
MacwTabrpoBaHue 33
no wuHe 33
npegycraHoOBIEHHOe 33
3akas
[OMNOJTHUTESbHbIX YCTPONCTB 107
CUHYycouzanbHbIX GUNbTPOB 17
TOPMO3HbIX NpepbiBaTenen 108
YCOBEPLUEHCTBOBAHHBIX GUIBTPOB FAPMOHUK....eevsereessecees 110
¢dunbTpos dU/dt 119
3aMKHYTbI KOHTYpP 255
3awmTa
3awuTa 18,53
OT KOPOTKOrO 3aMblKaHUA 215
napannenbHbIx Lenemn 215
3awunTHOe 3a3emiieHne 241
3HayeHNA NnapameTpos 289
30Ha HEYYBCTBUTENIbHOCTUN OKOJIO HY A ....u.couninmecinnisnssssnisnnee 34
n
N3nyyaemble nomexu 48
U3snyyeHne 50
MN3meHeHMne cKOpOCTN B CTOPOHY NOBbILIEHNA/NOHMMXEHNA
...... 252
N3onauynsa
nBuratensa 229
curHana 53
MmnynbcHble BXoAbl/BXoAbl SHKoAepa 91
MmMnynbcHbI Nyck/ocTaHOB 250
Mupekc (IND) 280
MHnumnannsauus 13
UHcTpykunmn
no sKcnayaTauum 9
no skcnnyatauum DeviceNet 9
no skcnnyatauuu Profibus 9
UckniountenbHble Koabl Modbus 288
UcTouyHnK nutaHuna 24 B noct. ToKa 275
K
Kab6eneii ynpaBneHnsa 233

MG345250 — Bep. 29-11-2013 299



Danfits

AndaBuUTHbIN yKa3aTenb

PykoBoacTBO No npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

Ka6enu
Kabenn 187,212
asurartenen 227
asuratena 242
ynpasnieHua 242,245,236
Ka6enb, 3MC 244
Ka6enbHas npoBoika TOPMO3HOIO PE3UNCTOPA........revmreceens 61
KabenbHble 3a)Kumbl 242
Knemm ynpaBneHusa 232
Knemmbl ynpaBneHusa 23,231,232
Knemmbl, ynpaBneHue 231
Kopbli
P 17
byHKuwmin, nogpepxmeaemble Modbus RTU.........eceeenn. 288
KomaHpa nycka/octaHoBa ¢ 6e30nacHbIM OCTaHOBOM...... 250
KomaHgHoe
CNnoBo 289
cnoso Modbus 286
cnoBo, cootBeTcTBylowWee npoduntoPROFIdrive (CTW)..........
294
Kommepueckas cpepa, Tpe6oBaHNA N0 U3NTyYeHUIO........... 51
KommyTtauums Ha Bbixoge 63
Komnapatopbi 62
KomneHcauus CKonbXXeHnA 13
KoHAayKTuBHOE n3nyyeHne 50
KoHTponb Temnepatypbl 90
KoHTypbl 3a3emneHus 245
KoHdurypatop npuBoga 101
KoHdurypupoBaHue NAA-perynaTtopa cKopocTy,
napamertpbi...... 38
Kopotkoe 3ambikaHue (pasa-pasa gsuratens)................ 63
Koa¢ppurumeHT mowHoCcTH 14
KnAa 95
KpyTawmn momeHT, perynmposaHune 22
Nl
JInHenHble NCKaxKeHnA 54
Jintepatypa 9
M
MarHuTHbIN NOTOK 28
Macca 136, 142
Mepbl N0 yCTPpaHEHUIO TOKOB ABUTATEN A.......coucvunerrnscrnsennnee 229
Metop
KOMMYyTaumm 14
HacTporkn Uurnepa — Hukonca 47

MexaHunuyecknin
MOHTaXx 143
TOPMO3 NOAbEMHOro MeXaHn3ma 60
TOPMO3, B NOABEMHbIX MEXaHM3Max 60
TOPMO3, NOABbEMHbIE MEXaHU3Mbl 59

55,59

yAep>K1BatoLmnin TOpMo3

MuHumanbHbIn npepen CcKOpoctu AnA 3awunTtbl gBuratena

...... 64
MomeHT
nHepumnn 64
onpoKunabiBaHNA 11
MoOHTaX AONONHNTENBbHBIX YCTPOMCTB...counvvrnnerrmercersscrssesecees 257
MoHTax, aneKkTpruyecknin 186
MoluHocTb TOpMOXKeHUA 12,58
H
HarpeBartenb 272
HarpeBaTtenibHble NPUGOPbI N TEPMOCTAT......coerverrernresnrrens 273
Hanpasn. sHkoa 255
HapactaHua 96
Hactponka pene ¢ nomouwpbio MporpamMmmMupyemoro
JNIOrMYecKoro KoOHTponnepa..... 254
HeypauHoe 3aBepiueHne AA[] 248
Hu3KoBONbTHAA CETb 06LLEro NOMIb30BAHUA. ..........oueeereennne 50
Homepamun pna 3akasa 101
HomnHanbHasA ckopocTb ABurarens 1
0]
O6ecneueHne SMC 242,277
O6paTHasA cBA3b ABUraTens 28
O61LaA TOUKa HECKONbKUX MPUCOEANHEHUN. ..........covverrenne 246
O6uwue
Mepbl NPefoCTOPOXHOCTN 15
coobparkeHnA 143,144
OKOHuaTelbHaA HaCTPOMKa N TeCTUPOBaHMeE YCTaHOBKM.......
248
OKpy»Katowme ycnosus 94
OnpepeneHns 1
OnpepeneHHOE NONb30BaTENEM COObITUE. ........rvernreernnees 62
Ocobble ycnoBus 97
OTKnoYeHne
OTKnoyeHne 14
HanpsXXeHna ceTn 64
OTHOLLEeHNE KOPOTKOro 3amMblKaHUA 246
OxnakpeHune
OxnaxpgeHune 180
C MOMOLLbI0 BEHTUNALMOHHONO KAHAMA . .cueveeuereereresrnaenensenns 180
c3agun 180
n
MNMaHenb mecTHOro ynpasneHus 13
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MapannenbHoe nogknioyeHne 228
lMepen moHTaKOM 121
MNepekniouatenn S201 (A53), S202 (A54) n S801................. 231
MNepeHanpsxeHue, co3paBaemoe ABuratenem B

reHepaToOpHOM peXxume...... 64
MeyvaTHble NNaTbl B 3aLLMLLEHHOM UCMIONHEHUM. .........conn... 273

NUA-perynuposaHne

npotuecca, npumep 44
CKOPOCTU 38
CKOPOCTU, MOAKIIOYEHMA 39
NMAA-perynnposaHne, CKOpPOCTb 38
NUA-perynatop
NUA-perynatop 13
npouecca 42
npouecca, onTummsauunsa 46
npouecca, napameTpbl 43
npouecca, NOpAZOK NPOrPAMMUPOBAHUA. ....cuevrrereeeerscrnens 46
CKOpOCTH 22,27
CKOPOCTW, HACTPOIKa 41
CKOpOCTU, ONTMMM3aL A 46

NU-perynaTtopa ckopocTu, NOPAAOK NPOorpaMmmnpoBaHns

...... 39
MuTalowasn cetb, nomexm 245
MuTatouyio ceTb 14
MK, nporpammHoe obecneueHne 240
Mnata ynpaBneHus, nocnefoBaTenbHasa CBA3b yepes nopT
USB..... 94
MopaBneHne
[MogaBneHune 247
rapMOHUK 247
MoaknioueHne
3aLNTHOrO 3a3emMneHuns 242
nepndepuinHON LWnHbI 229
MK K npeobpaszoBaTesto 4acToThl 240
cetn 276
LUNHbBI NOCTOAHHOIO TOKa 4
SNeKTPOoNUTaHuA 187
anekTponuTaHus,  12-uMnynbcHble  npeobpasoBaTtenu
4acToThl...... 212
MopgknioueHns
CUoBbIX Kabenen 187
SNeKTPONUTaHUA, 12-UMNYNbCHBIE MPUBOAbI......cevreeenenee 212
MopacraBka
MopacraBka 183,185
AnA yCTaHOBKU 183
Moabem
npeobpasoBaTesNia YacToTbl 122
C NOMOLLbIO TpaBepChbl 122
MoabeMHbIN MexaHU3M 59, 60

Momexo3alwmnLleHHOCTb B COOTBETCTBUM C Tpe6GoBaHUAMM

3MC...... 52
MopT nocnepoBaTenbHON CBA3MN 12
MocnepoBaTenbHaA CBA3b 244
MNoTeHynometp 251
MNoTok Bo3ayxa 181

MpaBuna nornkun 63
Mpenen
KPYTALLEro MOMEHTa AN1A 3aLUNTbl ABUMATEN A ceuceeneenneesseces 64
CKOPOCTU MUHUMAIbHbIN 64
TOPMOXeHNA 57
Mpepenbl 3apaHus 32

MpepenbHbIn

KPYTALWMA MOMEHT 64, 255

TOK OJ/1A 3aWnTbl ABUraTens 64
MNpepoxpaHutenn

MNpepnoxpaHutenun 187,212,215

OOroNHUTeNbHble 221
MNpepoxpaHuTtenn,

12-uMnynbcHble 222

OOMONHUTENbHbIE 224
MNpepycraHoBNEHHbIE CKOPOCTUN 251
Mpeo6pasoBatenb yactoTbl ¢ Modbus RTU...........cconeenn. 283
MpepbIBUCTDLI pabounii KN 13
MNpunemka npeobpasoBaTensa 4acToTbl 121

Npumep npumeHeHMA C YynpaBieHWEM MeXaHNYeCKUM
TOPMO30OM...... 254

Mpumepbl npumeHeHua AAJ] 249
MNpuHUMN ynpasneHusa 23
MpoBopakKa, 6a30Bblil Npumep 232

MporpammunpoBaHue npeaenbHOro KpyTALero MOMeHTa v
OCTaHoBa...... 255

Mporpammupyembiii TOrnYeCKNin KOHTPOJUIEP.........ccvvenecenn. 62
MporpammHoe o6ecneveHue, MK 240
MpounsBopacTBeHHanA cpepa, TpeboBaHNA MO N3NYYEHMIO.......

51
MpoknapKa NpoBoAKn 229
MNpomexyTouHas uenb 64
MNpomexyTouHon uenun 95, 96
Mpotuso-34C 64
MpoTtokon Modbus 283
MNpoTokona FC 277
Mpodunb MY 289
MNpouecc, MAA-perynaTtop 42

MNyck/octaHOB ¢ peBepcoM W nNpeAyCcTaHOBAEHHbIMMN
CKOpOCTAMM...... 251

P

Pa6oune xapaKTepucTUKM NnaTbl yNPaBAeHU . ............... 94
Pa6ouwnit ynkn 56
PaspgeneHue Harpysku 136, 239, 272
Pa3smepbl 12-umMmnynbCHbIX 137
Pa3smepbl, 6-umnynbcHble 124
Pa3psapg KkoHpeHcaTopoB 15
PasvepeHuTenb 192
PasbeguHuntennb 195,197,200
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Pasbem cetn RS-485 252
PacnakoBKa 121
PacnonoxeHne
Knemm 157,202
Kremm — pa3mep Kopnyca E 157
Knemm — Tnopasmep D 145
Knemm — Tnopasmep F 163
Knemm — Tunopasmep F, 12-UMNYAbCHBIN.....c..ccereenseernncs 168
PacnpegeneHne mowHocTun 246
Pacuenutenb 204, 206
PerynupoBaHue KpyTALLero MomeHTa 22
Pexxnm KoH$urypuposaHus 29
Pe3ynbtatbl ncnbitaHnn Ha SMC 50
Pekynepauua 136, 208, 272
Pene Pilz 274
Pene, BbiIxopbl 93
PykoBoactso
no NporpaMMrnpoBaHunio 9
Nno MPOEKTUPOBaHUIO 9
PyuHble nyckaTtenun gsuratenen 274
C
C6poc aBapuintHOI CUrHanu3aunumn 251
CBo60ofHOE NPOCTPAHCTBO 143
CeTeBOI KOHTAKTOP 226
CetbIT 245
Cunosble Knemmbl Ha 30 A ¢ 3aWMTON NpefoxpaHUTeNem
...... 274
Cumaonbl cootBeTcTBUA cTaHAapTam CE............oeevevvevrennnnnee 10
CrHycompanbHbIn GUnbTP 188,214
CrHycounpaHble GunbTpbI 272
CriHycouaHbIn GunbTp 272
CKOpOCTb CUHXPOHHOFO AABUraTens 1
CKopoCTb, perynupoBaHune 22
Cnoso
COCTOAHMUA 291
coctoaHna Modbus 287
cocToAHMA, cooTBeTcTBYlolWee npodunio PROFIdrive (STW)
...... 296
CHWKeHune

HOMWHAaJIbHbIX MapaMeTpOB, aBTOMaTn4yeCKoe. .
HOMWHAJIbHbIX XapPaKTEPUCTUK, BPYUHYIO....cccvreeereereranennene

CoeavHeHMnA, aneKTpnyeckme 186
CoKpalyeHusa 10
CootBeTcTBue Tpe6oBaHuam CE n mapknposka CE...... 15, 16
CpeacTtBa 1 GYyHKLMM 3aLUTbI 20
CraHgapTbl

NEMA 17

Ul 17
Cratuuyeckas neperpyska VVCplus 64

CraTnyeckoe TOpMoOXKeHne 55
CTpyKTypa
coobuieHna Modbus 284

yrNpaBfieHNA B pPeXUme peryMpoBaHNA MarHUTHOroO
noToKa 6e3 gatuvika...... 28

ynpasneHus, yCOBepLUEHCTBOBaHHOE BEKTOpHOe
ynpasneHwue...... 27
Coepa gelictBus mapkuposku CE 16
Cxema
MEXKOMMOHEHTHbIX coefunHeHun, Tunopasmep D.............. 25
MEXKOMMOHEHTHbIX COeANHEHUN, TUnopasmep F............... 26
MEXKOMMOHEHTHbIX COeHeHUN, Tunopasmepbl En F..... 26
nofknoyeHua, Tunopasmep D 233
nofknoyeHua, Tunopasmep E 234
nofknoyeHua, Tunopasmep F 234
NEKTPUYECKUX coegnHeHNI, Tunopasmep D.......eeneee. 25
SNEKTPUYECKUX COeAUHEHNI, TUMOPA3MEP E....vvevveeereeenne 26
SNEKTPUYECKUX COeAUHEHNI, TUMOPA3MEP F..eveeeeeceeenne 26
Tabnuubl CHMXKEHNA HOMUHAJIbHBIX XapakTePUCTUK.......... 98
Tabnuuka nacnopTHas 121
TennoBas
3awmTa 10, 64
3awmTa gpuratens 292,64,227
TepMNHONOrNA, OTHOCALLAACA K ABUFATENAM......ccouvrmecernnes 1
Tepmucrop 13,253
Tepmoperne TOPMO3HOIO PEIUNCTOPA. ......ccowueureuersersersersessesses 239
TexHnuecKkne
XapaKTepuUCTKM NMTaHNA OT CeTn 89
XapaKTepUCTMKM, BbIXOAHAA MOLHOCTb ABUMATEN . c.uuenee 89
XapaKTepucTnKm, nnaTa ynpasneHua
Tunopasmep
Tunopa3smepbl, 12-uMmnynbcHble 21
Tunbl Kopnycos 17
Tok
yTeykn 54
YTEeUKN Ha 3emJTio 242,54
Tok, npegenbHbIN 64
TopMo»KeHMEe NOCTOAHHbIM TOKOM 290
TopmoKeHune, cTaTuyeckoe 55
Topmos,
ONHAMUYECKUNIA 55
nepemMeHHbIN TOK 55
NOCTOAHHDIN TOK 55
3NEKTPOMArHUTHbIN 59
Topmo3sHon
pesucrop 12,56, 271
pe3uncTop, Knemmbl 240
TopMmo3Hble npepbiBaTenuy, 3akas 108
Touku
KabenbHOro BBoOJa 177
KabenbHbIX BBOJIOB 174

TpaHchopmaTtopbl, uKcnonb3lyemble ¢ 12-UMNYAbCHbIMA
npeo6pasoBarensamu..... 214
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Tpe6boBaHus

K BEHTUALNOHHbIM 3a30pam 137

K 3a30pam 124

K paccTosHMIO A0 NOTOoMNKa 124,137

no SMC 51
y
YBenunueHune/cHeHne 3agaHus 32
YKa)KnTe BXOA, 3a[aHNA CKOPOCTU.....ueerevrererneerssesesenees 249, 250
YKa3saHuA no ytunusauum 15
YnpaBneHue

MeXaHnyeckum TOpMO30M 59,60

npeobpasoBaTesiemM YacToTbl 287
YnpaBneHue,

anctaHumoHHoe (Auto On) 29

mecTtHoe (Hand On) 29
YpoBeHb HanpsaXeHus 90
Ycunusa

Ycunna 186

3aTAXKKN 186
YcoBeplueHCTBOBaHHOE BEKTOPHOE YyNpaB/ieHMe................ 27
YcraHoBKa

BHELUHEro NCTOYHMKA NUTaHnA 24 B nocT. ToKa................ 231

Ha CTeHe/naHenu 183

YcTpoiicTBo KOHTponsA conpotmneaeHua nsonauum (IRM).......

274

()
®as3bl gBUraTena 63
DuKcaymm 4acToTbl 11
Oukcayna

BbIXOZHOW YacTOThl 290

BbIXOZHOW YacTOThl 11

3afaHunA 32

4acToTbl 290
OunbTpbl

QunbTpbl 110,117,119

rapMOHUK 110
®opma anAa 3aKkasa, Kog Tvna 101
(®opmupoBaHue 3agaHuA 31
OyHKLUMM

BXOL0B 11

3alnTbl gBUraTens 90
QyHKUNA TOPMOXKEHUNA 58
X
XapaKrepuctukun

VT 14

cT 12

ynpasneHus 93

neKTpuYyecKmne 78

Xapakrepuctuku,
INTHa N ceyeHne Kabenen 89
KPYTALWMA MOMEHT 89
NOTOK BO3ayXa 181
aneKkTpuYecKmne 68

L

Lnkn TopmoxeHunsa 56
Ludposbie
BXOAbl 12,90, 259
BbIXOAbl 12,92, 259
y

Yactota KOMmyTauum 187,214

Yto Takoe cooTBeTcTBUE TpeboBaHuAM CE n mapkuposka

CE?..... 15
C)
DKpaHUpoBaHue
DKpaHnpoBaHue 187,214,215
Kabenein 187,214
DKpaHMPOBaHHbINA/3aLWNLEHHDbIN KaBEeIb..........cveueeeernncenne 235
SKpaHMpPOBaHHbIX Kabenei ynpaBieHUS . .........occcvvceeeneees 244
JKCcTpemanbHble ycnoBua paboTbl 63
dneKkTpnuyeckmne
nomexm 215
XapaKTePUCTUKN, 12-UMMYNBCHDBIE.....cuciercansens 74, 86, 87, 88
xapaktepucTtuku, 380-500 B 68,74
XapakTtepucTtunku, 525-690 B...... 78, 79, 80, 81, 82, 84, 86, 87,
88
XapakTepucTnku, 6-nmnynbcHble..... 68, 78, 79, 80, 81, 82, 84
dneKkTprnYecKun
MOHTaX 232,233
MOHTaX, ykasaHma no SMC 242
dneKTpomexaHNn4yecKkuim Topmos 255
DneKTPOHHOe TennoBoe pene 12
3MC,
n3nyyeHune 48
MNCMONb30BaHNE MPABUIIBHBIX KABEMEM...cuuurrerrreseresrsssesessens 244
obecnevyeHune 242
JHKogep 13, 255, 260

JTUKeTKa C HOMepoOoM Bepcun nporpammHoro obecneueHus

3TuKeTKa, HOMep Bepcun NporpaMmmMHoOro o6ecneyeHus.... 9

TP 12
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www.danfoss.com/drives

KomnaHus «[laH$pocc» He HeceT OTBETCTBEHHOCTY 3a BO3MOXHbIE OneyaTKu B KaTasiorax, 6poLuopax 1 Apyrix Buaax nevatHbix Matepuanos. Komnanus «[laHdocc» octaBnset 3a coboi Npaso Ha
M3MeHeHMe CBOUX NPOAYKTOB Ge3 NpefBapuTeNibHOrO 13BeLeHUA. ITO OTHOCUTCA TaKXkKe K yXe 3aKa3aHHbIM MPOAYKTam Mpu yCIOBUW, YTO Takne N3MEHEHA He BEKYT nocieayiowmx

KOPPEKTUNPOBOK YyKe COrNacoBaHHbIX cnendrkaLmin. Bce ToBapHble 3HaKy B 3TOM MaTepuae ABNAIOTCA COGCTBEHHOCTbIO COOTBETCTBYIOLMX KOMMaHUM. «[JaHpocc» v norotun «[aHpocc» asnsoTca
TOBapHbIMU 3HaKamu koMnaHum «andocc A/O». Bce npaBa 3aluunLyeHbl.
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