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Kak nonb3oBaTtbcA 3TUM PyKoB...

PykoBoacTBO No npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

1 Kak nonb3oBaTbcA 3TUM PyKOBOACTBOM MO NPOEKTUPOBAHMIO

1.1 Kak nonb3oBaTbcsa 3TM PyKoBOACTBOM
no npoekTuposaHmo — FC 300

Hacroswan ny6nmkauua cogepXuT ceegeHus, AnsawoLwmnecs
cobctBeHHoCTbo Danfoss. MpuHuman HacToswlee
PYKOBOACTBO ¥ MCMOJb3yA €ro, untaTesfib COrMalaeTcs, uto
copepKalimecs B pyKOoBOACTBe cBeaeHun 6yayt
MCMONb30BaTLCA UCKIIOUNTENbHO AMA SKCMIyaTauum
obopyfoBaHusa, nonydeHHoro ot Danfoss, unu
060pyaoBaHMA APYrMx NOCTaBLUMKOB, EC/IN TaKoe
obopyfoBaHNe NpegHa3HAuUeHo Ana CBA3U C
obopygosaHuem Danfoss no nnHUW nocnegosaTenbHOM
cBa3n. [laHHaa ny6nmKaumua 3awmiieHa 3aKoHOAaTeIbCTBOM
06 aBTOPCKOM Mpase [aHuu v 6OMbLUMHCTBA APYTUX CTPAH.

KomnaHua Danfoss He rapaHTupyeT, UTo Nnporpamma,
CO3aHHaA B COOTBETCTBUM C yKa3aHUAMMU, NpuBeaeHHbIMA
B faHHOM PYKOBOACTBe, OyfeT AelCTBOBATb HaAnexalum
o6pasom B noboi Grsnyeckomn, annapaTtHoO uUnm
nporpamMmmHon cpege.

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

Hu npun Kakux obctosTenbctBax Danfoss He HeceT
OTBETCTBEHHOCTU 33 NPAMble, KOCBEHHbIE, haKTMUecKue,
No6ouYHble YObITKM, MOHECEeHHble BCeACTBUE
NCMOJb30BaHNA UKW HEHAANEXALLEro NCNob30BaHUA
nHbOpMaLMK, copepKalLenca 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 pe3yfbTaTe
notepu NpubbIIM UAK LOX0Aa, MOTEPY UN NOBPEXAEHWA
060pyaoBaHMsA, NOTEPY KOMMbIOTEPHbBIX MPOrPaMm U
[aHHbIX, pacxofbl Ha 3aMeHy YKa3aHHbIX 3/1IeMEHTOB W
YAOBNETBOPEHME NPETEH3UI TPETbUX UL,

KomnaHua Danfoss coxpaHsieT 3a coboin npaBo
nepecmaTtpuBaTb HacTosLlyo nNybnvkayuio B noboe Bpems
1 BHOCUTb U3MEHEHUs B ee coaepKaHue 6e3
npeaBapuTeNbHOrO YBEAOMNEHUS UK KaKUX-TN6O
0653aTeNIbCTB YBEAOMIIEHUSA MPEXHUX UM HACTOALMUX
nosib3oBaTenein o TakUx UCNPABAEHNAX U U3MEHEHUAX.

FC 300
PyKkoBOACTBO MO NPOEKTMPOBaHMIO
Bepcus nporpammHoro o6ecneuyeHus: 6.6x

¢ o @

HacToswee PykoBOACTBO MO MPOEKTNPOBAHMIO MOXET
MCMONb30BaTbCA ANA BCex npeobpasoBateneii yactotbl FC 300 ¢
BEpCMeil MporpaMmMHoro obecneuyeHns 6.6x.

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

Ta6bnuua 1.1 DTUKeTKa C HOMEPOM Bepcuu NPOrpamMmMHOro
obecneyeHus

1.2 Cnucok nutepaTypbl

. WHcmpykyuu no akcnayamayuu NocTaBnaoTcA B
KOMMJeKTe ¢ npeobpasoBaTtesiem YyacToTbl U
copepXuT nHpopmaumio, Heo6XoaVMyo As
YCTaHOBKM 1 BBOAA Mpeobpa3oBaTens 4acToTbl B
3KcnayaTauuio.

. Pyko8oOcmego no npoekmuposaHuto COQEPXKUT BCIO
TEXHMYECKyo HPopMaLmo o npusoae
npeobpa3oBaTtens YacToTbl C rabaputamm Kopnyca
D, E n F, cBegeHnA 0 KOHCTPYKLMAX,
M3roTaBMBaeMbIX Mo 3aka3sy, 1 obnacTax
NPUMeHeHMA.

. Pyko8odcmeo no npozpamMmuposaHuio COQepPXuT
CBEQIEHUsA MO NPOrpaMMUPOBAHMIO U BKIIOYAET
MoJsiHble ONVCaHKA NapameTpPoB.

° UHcmpykyuu no skcnayamayuu Profibus cogepxat
nHbopMaumio 0 NopsaaKe ynpaBneHns, KOHTPons
1 NPOrpaMMnpPoBaHnA nNpeobpasoBaTenia YacToTbl
yepes nepudepuritHyto WuHy Profibus.

. MHcmpykyuu no skcniyamayuu DeviceNet
cofepxat MHGopmauuio o nopagke yrnpasneHus,
KOHTPOMA 1 NPOrpaMmmmnpoBaHuns
npeobpasoBaTtensa YacToTbl Yepe3 nepnudepuinHyto
wuHy DeviceNet.

TexHnueckyto nutepaTypy Danfoss MOXHO HaiiTh B
neyaTHOM BuAe B MECTHOM TOProBOM MpefCTaBUTENbCTBE
Danfoss n B ceTn MiHTepHeT no agpecy
www.danfoss.com/BusinessAreas/DrivesSolutions/Documen-
tations/VLT+Technical+Documentation.htm
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1.3 Pa3peweHunsn

1.5 CokpalleHusn

(€W-G

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

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

1.4 CumBonbl

B 3TOM AOKyMeHTe 1cnonb3ytoTca cnepylolme CMBOSbI.

ABHNMAHUE!

YKasbiBaeT Ha NOTEHLMANIbHO OMACHYI0 CUTyauuio, Npu
KOTOPOW CyulecTByeT pUCK JIeTasIbHOro UCXoaa unu
cepbe3HbIX TPaBM.

ANPEOYNPEXOEHWNE

YKa3biBaeT Ha NOTeHUUaNbHO ONacHylo cMTyauuio, Npu
KOTOPOW CyLLecTBYEeT PUCK MONYYEHUA HE3HAUUTENbHbIX
TpaBM UM TpaBM cpepHen TaxecTn. TakKke MoxKeT
ncnonb3oBaTbcA ANnA 0603HauYeHMA NoTeHUnanbHO
HebGe30nacHbIX AeNCTBUN.

YBENOMJIEHU

YKasblBaeT Ha BaXKHYI0 MHpopMauuio, B TOM Yucne o
TaKoW CUTyauuu, KOTopas MOXKeT NpuBecTn K
noBpexaeHuno 060pyAoBaHNA UNN APYroi
COGCTBEHHOCTN.

lepemMeHHbIN TOK Mepem. Tok
AMepUKaHCKNIN COpTaMeHT NPOBOAOB AWG
Amnep A
ABTOMaTUYeCKas aganTauus asuratens AAL
Mpenen no Toky ILm
l'pagycol Llenbcuna °C
MocToAHHbIN TOK Mocr. ToK
B 3aBucumocTy OT TMna npueoga D-TYPE
OneKTPOMarHNTHasa COBMEeCTUMOCTb SMC
OneKTPOHHOEe TennoBoe pene oTP
Mpeobpa3zoBaTtenb YacToTbl FC
Ipamm 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 ynpas/eHua MCT
ABUKEHVEM

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

ﬂBI/IFaTeJ'Ib C NOCTOAHHbIMN MarH1UTamun

Osuratenb c MMM

3au.u/|THoe CBEPXHU3KOE HanpAXXeHne

PELV

MeyaTHaa nnata PCB
HomurHanbHbI BbIXOLHOW TOK UHBEPTOpPa linv

Yucno o60poTOB B MUHYTY 06/MVH
Knemmbl pekynepaumm Pekynepauusa
CekyHpa c

CKOpOCTb CUHXPOHHOTO fBUraTens ns

MNpepen MmomeHTa Tum

BonbTbl B

MakcuManbHbIA BbIXOAHOW TOK

Ivit,MAX

HoMWHanbHbIN BbIXOOAHOWN TOK,
obecneumBaembllii NnpeobpasoBaTenem
YyacToTbl

VTN

Ta6bnuua 1.3 CoKpallyeHus, KOTopble UCMONb3YIOTCA B 3TOM

pyKoBoOfCTBE
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1.6 OnpepeneHuA

MpwuBopg:

lviT,mAX
MakcrManbHbIA BbIXOLHOWN TOK.

\WRAN
HoMM1HanbHbIN BbIXOAHON TOK, 0becneunBaemblii
npeob6pasoBaTesieM YacToTbl.

UvLT, max
MakcumanbHoe BbIXOLHOE HamnpsiKeHue.

Bxop:

KomaHpa ynpasneHus lpynna 1 Cbpoc, octaHOB
MopknioueHHbIN aBUraTenb Bblberom, cbpoc un
MO>HO 3anycKaTb 1 OCTaHOB BblGerom,
oCTaHaBnMBaTh C 6bICTPBIN OCTAHOB,
NOMOLLbIO NaHenu TOPMOXeHune
MecTHoro ynpasnenua LCP NMOCTOAHHBIM TOKOM,
1 Un$pPOBbLIX BXOAOB. ocTaHoB 1 KHonka Off
QOyHKUNN genaTca Ha fBe (BbIKn.).

rpynnbl. pynna 2 ycK, MMMynbcHbIN
OyHKuUK rpynnbl 1 meloT nyckK, peeepc, peBepc
6onee BbICOKUIA n nyck, dukcauyma
npriopuTeT, yem GyHKLNM yacToTbl 1 dpukcauua
rpynnol 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
HoMurHanbHbIN TOK ABMraTena (gaHHble ¢ NacnopTHOM
Tabnuukn).

nmN
HomunHanbHasa ckopocTb asuraTtens (qaHHble 13
NnacropTHOWN Tabnunukn).

PmN
HomwuHanbHaa MOLHOCTb ABuUratens (gaHHble ¢
nacropTHOWN Tabnnukn).

TmN
HomunHanbHbI KPYyTAWNA MOMEHT (ABUraTens).

Um
MrHoBeHHOe HanpsaXeHvie asurartens.

Um,N
HomunHanbHoe Hanps»keHue aBuratens (gaHHble ¢
nacropTHOWN Tabnnukn).

MomeHT OonpokKunabiBaHUA:

Ns
CKOpOCTb CUHXPOHHOIo ABurartena.

_2xmnap.. 1-23x60c

e nap.. 1-39

Torque

Pull-out

175ZA078.10

rpm

PucyHok 1.1 Ipaduk MomeHTa onpoKugbiBaHUA

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

KomaHpa ocrtaHoBa
CMm. rpynny napameTpoB KOMMaHZ yrnpaBs/ieHUs.

3agaHus:

AHanoroBoe 3ajaHue
CurHan, nogaBaemMblii Ha Knemmbl 53 unu 54, moxeTt
NpPeAcTaBNATb COOON HanpsXeHWe NN TOK.

[Bon4yHoe 3apgaHune
CurHan, nofgaBaemblii Ha NOPT NOC/Ie[OBATENbHOWN CBA3N
(knemma FS-485 68-69).

3ajaHue no wuHe
CurHan, nepefaBaemblil Ha NOPT NOC/EOBATENbHOWN CBA3N
(NopT npeobpasoBaTtens YacToThl).

MNpepyctaHoBNeHHOE 3afjaHue

MNpepBapnTenbHO yCTaHOBNEHHOE 3afaHne, 3HaYeHne
KOTOPOro MOXeT HaxoauTbca B Amana3zoHe ot -100 go +100
% OT fmana3oHa 3agaHus. MpegycMoTpeH BbIGop BOCbMU
npenyCcTaHOBNIEHHbIX 3afaHuU yepe3 undpoBble BXOAbI.

MmnynbcHoe 3apaHne
MIMNynbCHbIN YaCTOTHBIA CUrHan, NoAaBaeMblil Ha
undposbie Bxoapl (knemma 29 nnm 33).

Refmax

OnpepensaeT 3aBUCUMOCTb MeXy BXOAHbIM 3afaHunem npu
100 % OT 3HAYeHWa MOJSHONM wWKanbl (06bIYHO 10 B, 20 MA)
N pe3ynbTUpyoWrM 3agaHmneM. MakcmanbHoe 3HaueHue

3ajlaHnA ycTaHaBnuBaeTcAa B 3-03 Maximum Reference.

Refmin

OnpependeT 3aBUCMMOCTb MeXAY BXOAHbIM 3aaHMeM npu
3HaueHun 0 % (06b1yHO 0 B, 0 MA, 4 MA) 1
pe3ynbTupylowmnm 3agaHnem. MuHumanbHoe 3HayeHve
3aflaHnA ycTaHaBnmBaetca B 3-02 Minimum Reference.

MNpouune ycnosua:

AHanorosble BXofbl

AHanorosble BXOAbl MCNONb3YIOTCA AA YrpaBieHna
pasnnuHbiMK GYHKUMAMM NpeobpasoBaTens YacToTbl.
MpepycmoTpeHo ABa BMAa aHaNOroBbIX BXOAOB:

BXxoa Toka 0-20 MA n 4-20 mA

BXOA HanpsaxeHus, 0-10 B noct. Toka.

AHanorosble BbIXoAbl
Axanorosble BbIxofbl MOTYT BblflaBaTb curHan 0-20 MA,
4-20 MA nnun undpoBON CcUrHan.

ABTOMaTnyecKkaa agantauus geuratens, AAJ
Anroputm AALl onpepgenseT anekTpuyeckne napameTpbl
NOAKNIOYEHHOIO ABUraTeNs, HaxoaALWerocs B
OCTAHOBNIEHHOM COCTOSAHWMN.

Topmo3Hom pesuncrop

Topmo3HOI pe3uncTop NpencTaBnsieT cobon moaynb,
CNOCO6HBIN NOrNoWaTh MOLWHOCTb TOPMOXEHMS,
BblAENAEMYI0 NPY PeKYnepaTVBHOM TOPMOXKEHMMN.
PereHepaTrBHasa MOLWHOCTb TOPMOXXEHNA NOBbILAET
HanpsXXeHre NPOMEXYTOYHON Lenn, 1 TOPMO3HOMN
npepsbiBaTenb obecrneymBaeT nepegavy 3To MOLHOCTY B
TOPMO3HOWN pe3ncTop.

Xapaktepuctuku CT

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

LindpoBsbie Bxoabl
Lindposble BxoAbl MOTYT NCMONb30BaTLCA ANA YNpPaBieHns
pasnuuHbIMU GYHKLMAMYK Npeobpa3oBaTens YacToTbl.

LindpoBbie Bbixogbl

MpeobpasoBaTesb YacTOTbl UMeeT ABa
NonynpoBOAHMKOBbBIX BbIXOAA, CMOCOOHbLIX BblaaBaTbh
curHanbl 24 B noct. Toka (Tok go 40 MA).

DSP
Lndpposon npoueccop cMrHanos.

Bbixoapbl pene:
MpeobpasoBaTtesb YacTOTbl UMeET fiBa NPOrpaMmmnpyembix
peneiHbIX BbIXOAA.

3TP

NeKTPOHHOE TEM/IOBOE pene BblYMCIAET TEMNOBYIO
HarpysKy WCXOAA 13 TeKylei Harpysku u BpemeHun. Cyxmt
ANA OLEHKM TemMnepaTypbl ABuraTens.

GLCP:
lpadmyueckas naHenb mectHoro ynpasnexusa (LCP102)

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

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

MpepbIBUCTBIN pabounii LK

Mopa npepbiBUCTBIM PaboumM LMKIOM NOHMMAIOT
NocneaoBaTeNlbHOCTb paboumnx LMKNoB. Kaxablii unkn
cocTouT U3 neproga paboTbl Mo Harpyskon u nepuona
paboTbl BXonocTyto. Pabota MoXeT nMeTb Nn6o
nepruoanYecknii, NGO HeEMePUOLNUYECKUIN XapaKTep.

LCP

MaHenb mectHoro ynpasnexua (LCP) npegocraBnaet
NosHbIi HTepdec Ana ynpaeneHus npeobpasoBatenem
YacToTbl U ero nporpammupoBaHus. MNaHenb ynpasneHua
LCP cbemHasa 1 MOXeT 6bITb YCTaHOBMIEHA Ha PACCTOAHUN
[0 3 METPOB OT Npeobpa3zoBaTensa YacToTbl Ha NepepHen
naHenu wkada C NOMOLLbIO MOHTa>KHOTO KOMIMJIEKTa,
MOCTaBNAEMOro Mo 3aKasy.

MNpepycmoTpeHo aBa ncnonHeHus LCP:

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

Mnagwwun 6ut
Mnagwuin 3Havawmnn 6ur.

MCM

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

Crapwuin 6ur
Crapnin 3Havawwuin 6ur.

NLCP
Lindposasa naHenb mectHoro ynpaeneHua LCP101.

OnepaTuBHbIe/aBTOHOMHbIE NapameTpbl

OnepaTrBHble MapameTpbl BCTyMNalOT B AeNCTBME Cpasy Xe
nocsie N3MeHeHNA X 3HaUYeHW. MI3MeHeHWA, BHECEHHblE B
aBTOHOMHbIe MapameTpbl, He BCTyMatT B cuny, noka Ha LCP
He HakaTa KHonka [OK].

NUA-perynatop

MNO-perynatop nogaepxmBaet HeobXxoaNMY0 CKOPOCTb,
JaBrieHve, TemnepaTypy U T. 4. NyTem perynnpoBaHus
BbIXOZHOW YacTOTbl TaK, YTO6bl OHa COOTBETCTBOBAsA
N3MEeHAIOLLeNCA Harpyske.

PCD
[aHHble npouecca.

MmnynbcHbIn BXOA/MHKpEeMEeHTaNbHbIN SHKoAep
BHewHun undpoBon AaTumK, NCNob3yemblii AnA
dbopmMupoBaHMA curHana obpaTHOM CBA3M MO CKOPOCTU 1
HanpaBneHWIO BpalleHUs ABuUraTens. JHKoaepbl
NCMONb3YIOTCA ANA NONYYEHWA BbICOKOCKOPOCTHOW 1
TOYHOW O6PATHON CBA3M N B ObICTPOAENCTBYIOLNX
cuctemax. MoaknioyeHre sHKOAepa OCYLEeCTBAETCA Yepes
Knemmbl 32 1nu JOMNOMHUTENbHOE YCTPONCTBO SHKOAEepa
MCB 102.

RCD

[laTumK OCTaTOYHOro TOKa YCTPOMCTBO, pasbeanHaoLee
Lenb B Clyyae aCMMETPUUN MeXAY NMPOBOAHNKOM NOA,
Hanps)keHnem 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 KoMMyTauuu, Tak HasbiBaemoe ACMHXPOHHOE
BEKTOPHOE YNpaB/ieHre C OpUeHTaLuen no MarHUTHOMY
noToky ctatopa (Stator Flux oriented Asynchronous Vector
Modulation) (74-00 Switching Pattern).

KomneHcauumsa ckonbxeHus

MpeobpasoBaTesib YacTOTbl KOMMNEHCUPYET CKONbXeHne
ABUraTens nyTem roBbILEHUA YaCTOTbl B COOTBETCTBUM C
n3MepAeMon Harpy3koln apuratens, obecneumsas nouTu
NofHoe MOCTOAHCTBO CKOPOCTW BpalleHWsa ABurartens.

WHTennektyanbHoe normyeckoe ynpasnenune (UIK)
WHTennekTyanbHoe nornyeckoe ynpasieHne — 370
nocnenoBaTeibHOCTb 3afjaHHbIX NMOMb30BaTeNIeM AENCTBUN,
KOTOpble BbINONHATCA B cinydae, ecnun UK npusHaet
COOTBETCTBYIOLME, ONpefeSieHHble NoJfib3oBaTeNem
COOBITUA UCTUHHBIMU.

STW
CnoBo cocToAHMA.

TepmucTop:

TepmopesncTop, yCcTaHaBnBaeMbli TaM, rae
KOHTpOnupyeTca TemrnepaTypa (B npeobpasoBaTene
YacToTbl UK B ABUratene).
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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 Uv AnA
3alUTbl ABUraTenNs, TEXHONOrMYEeCKoro npowecca unm
MexaHu3ma. MNepesanyck He gonyckaeTca Ao Tex nop, noka
NprvuYnHa HeMCNPaBHOCTY He ByaeT ycTpaHeHa U cocToAHMe
OTK/loUeHWs He ByaeT OTMeHeHO BblnoniHeHeM GyHKUMK
cbpoca mnu, B HEKOTOPbIX C/lyYasnx, NOCPeACTBOM
3anporpaMMMpPOBaHHOIO aBToMaTMyeckoro copoca. He
NCMonb3ynTe OTKNoYeHe ansa obecneveHns 6e3onacHoOCTM
nepcoHana.

OTK/IoYeHNe ¢ 6NOKMPOBKOI

CocToAHMe, BBOAUMOE B aBapUNHOWM CcUTyauumu, Korga
npeobpasoBaTesib YacTOTbl OCYLLECTBAAET 3aLnTy
COBCTBEHHbIX YCTPONCTB 1 TpebyeT dusmyeckoro
BMellaTenbcTBa. Hanpumep, ecnn npeobpasosatenb
YacToTbl MOABEPraeTcA KOPOTKOMY 3aMblKaHUIO Ha Bbixopfe,
NPOUCXOAUT OTKIOUEHUE C 6noKMpoBKoi. OTKIoUeHNe ¢
GJIOKMPOBKOWM MOXET OblTb OTMEHEHO BbIK/TIOUYEHNEM CETU
NUTaHWA, YCTPaHeHeM NPUYMHbI HEUCNPABHOCTU U HOBbIM
rnoaknoyeHnem npeobpasoBartensa YacToTbl.

Xapakrepuctukun VT

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

chlus

B cpaBHEHMU C OObIUHBIM PErynMpoBaHMEM COOTHOLIEHNS
HanpsxeHne/yacToTa Voltage Vector Control (VVCP!Ys)
obecneunBaeT ynyulleHne AMHAMVKN U YCTOMUYMBOCTI 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 MOLHOCTM — 3TO OTHOLWEHUE |1 K lagpo.

/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. lppp.
Koa¢pdurumeHT MOWHOCTX NOKa3biBaET, B KaKol mMepe
npeobpa3oBaTtesib YacTOTbl HarpyaeT MUTaoLWY CeTb.
Yem HWKe KO3pPULIMEHT MOLHOCTK, TeM 6onblue [rws Npu
OQHOW N TOW e MOLHOCTN npeobpaszosatens (KBT).

gpp.NE R B P

Kpome Toro, BbICOKUA KOIGPULMEHT MOLLHOCTH
NMOKa3bIBAET, YTO TOKM PasfIMYHbIX APMOHUK Manbl.
BcTpoeHHble Apoccenn NOCTOAHHOIO TOKa MOBbIWAT
KO3GPULMEHT MOLLHOCTY, AOBOAA TEM CaMbiM O
MUHVMYMa HarpysKy Ha MuTaloLLyto ceTb.

nockonbky cos@l =1
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2 TexHunKa 6€30MacHOCTN N COOTBETCTBME HOPMaM

2.1 Mepbl NpeaoCcTOPOXHOCTHN

Mpeobpa3oBaTeny YacToTbl COAEPKAT BbICOKOBOJbTHbIE
KOMTMOHEHTbI 1 MPU HenpaBUIbHOM MCMONb30BaHUM MOTYT
6bITb CMEPTENIbHO OMACHBIMU. YCTaHOBKOW 1
3KCnyaTaumein 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 COXPAHEHHON 3NEKTPUUYECKON
SHepruu.

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

2.2 BHuMmaHwue

ABHVUMAHUE!

BPEMA PA3PALOKUN

B npeo6pasoBaTensx 4acTOTbl YCTAHOBNEHbI
KOHAEHCATOPbl NOCTOAHHOrO TOKa, KOTOPbIe OCTAITCA
3apsKEHHBIMU AaXKe NOCe OTKIIIOYEHNA CETEBOrO
nUTaHuA. Bo nsbexaHne NopaxeHUs N1EKTPUUECKNM
TOKOM, OTCOeANHUTE:

. CeTb NepemMeHHOro Toka
. [Buratenu c NOCTOAHHBIMA MarHUTamMu

. WCTOUHUKM NUTaHMA ceTU NOCTOAHHOrO TOKa, B
TOM uncne pesepsHble akkymynaTopbl, VBIM n
NoAKIOUYEHNA K CETU MOCTOAHHOIO ToKa ApYyrux
npeobpasoBaTenen 4acToThbl.

Mepepn BbiNnoNHeHMEM pabGoT Mo o6CnyKMBaHUIO 1
PEeMOHTY ciefilyeT AOXAATbCA MONHON pa3paAKu
KOHAEeHcaTopoB. Bpema oxnpaHua ykasaHo B Tabnuue
Bpems paspadku koHOeHcamopos. HecobniofieHne Takoro
neprofa oXugaHusa nocne oTKNIYEeHUA NUTaHUA nepea
HauyasoM o6CNyXMBaHUA WIM PEMOHTA MOXEeT NpUBeCTU
K NleTa/lbHOMYy MCXOAY WNU cepbe3HbIM TPpaBMaMm.

Hanps»xeHue [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 paspAaaku KOHAeHCaTopoB

2.2.1 YKa3saHuAa no ytuamsauymm

O6opyaoBaHue, cogepaluee
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 yTuansayuu

2.3 Mapkuposka CE

2.3.1 CootBetcTBUe TpeboBaHuAM CE u
mMapkmnposka CE

AnpeKTuBa 0o MmalumHHOM ob6opyaoBaHum (2006/42/EC)
MpeobpasoBaTeny YacToTbl He NOANAAAIOT Nof AeNCTBYE
AAHHOW AUPEKTVBbI O MallMHHOM obopyaoBaHun. OfHaKo
ecin npeobpasoBaTenb YacTOTbl NOCTaBNAETCA ANA
MCNoMb30BaHMA B COCTaBe MeXaHUYeckoro obopyaoBaHus,
Danfoss npegocTaBnseT 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 csobogHon toprosnm (EACT) n
Esponeiickoro cotsa (EC). EC Been 3Hak CE Kak npocTou
Cnoco6 nokasaTb, YTO M3aenne yaoBeTBopAeT
TpeboBaHuAM cooTBeTcTBYOWUX AupekTns EC. 3Hak CE
HMYEro He rOBOPUT O TEXHWNYECKUX YCIIOBUAX WK KayecTBe
nsnenus. TpeboBaHMA K NpeobpasoBaTenio YacToTbl
onpepensaoT ABe ampekTusbl EC.

[npeKTBa 0 HN3KOBONIbTHOM O060OpyAOBaHMM
(2006/95/EC)

B cooTBeTCTBUN C AUPEKTNBON NO HU3KOBOSbTHOMY
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 AnanasoHax 50-1000 B
nepem. Toka unu 75-1500 B noct. Toka. KomnaHus Danfoss
craBuT 3Hak CE cornacHo sTol gupeKkTriBe 1 No 3anpocy
npepocTaBnAeT Aeknapaumio COOTBETCTBUA.

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

3MC — 370 abbpeBuatypa Aansa TepMuHa
«371EKTPOMArHMTHasA COBMECTUMOCTb». INEeKTPOMarH1THas
COBMECTUMOCTb O3HAYaeT, YTO B3aMMHblE MOMEXU MeXaYy
PasNMYHBIMN KOMMOHEHTaMMN 1 YCTPONCTBaMM He BAVAIOT
Ha paboTy obopynoBaHusi.
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Oupektnea SMC Bctynuna B gencreme 1 aHBapa 1996 r.
Komnanua Danfoss ctaBuT 3Hak CE cornacHo 3Toi
OVpeKTMBe 1 NO 3anpocy NpeaocTaBnAeT geknapauuto
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
NoAAePXKKN ANA OOCTUXKEHUA HaunyywWwmx nokasarenemn no
SMC.

B 6onblvHCcTBE CyyaeB npeobpasoBaTtesib YacToTbl
UCnonb3yeTca cneyuanncTamy oTpacan Kak
MHOIOQYHKLMOHANbHbIM KOMMOHEHT 6onee KpyrnHoro
YCTPOWCTBA, CUCTEMbI MW YCTaHOBKW. CneflyeT OTMETUTD,
YTO OTBETCTBEHHOCTb 3@ KOHEYHble XapakTepnucTnkm IMC
060pyaoBaHUA, CUCTEMbI U YCTAaHOBKYM BO3NaraeTca Ha
OpraHu13aLyio, OTBEYAIOLLYIO 33 UX MOHTaX.

2.3.2 Coepa pencteusa mapkmposkn CE

B nokymeHTe EC «PykosodAwue npuHyUNsl NpuUMeHeHUs
Hupekmuser Cosema 2004/108/EC» yKka3aHbl TPU TUMOBbLIX
Ha3HaueHuWs npeobpasoBaTtena yactoTbl. Cnegyowuii
nepeyeHb onucbiBaeT chepbl AercTBUA TpeboBaHWMiA Mo
3MC un mapkuposknu CE.

1. Mpeobpa3soBaTenb YacToOTbl NMPOAAETCA HaNPAMYIO
HenocpeACTBEHHbIM MONb30BaTeNAM, Hanpumep,
yepes X03ANCTBEHHble MarasuHbl. KOHeUYHbIN
nosnb3oBaTeslb CaMOCTOATENIbHO YCTaHaBMBaeT
npeobpasoBaTenb YacTOTbl ANA UCMONb30BaHWA C
AOMaLHUM obopynoBaHveM. [na Takmx
NPUMeHeHU Npeobpa3oBaTeNib YacTOTbl JOMKEH
MUMeTb MapKMpoBKy 3Hakom CE B cooTBeTCTBUM C
anpekTreon no SMC.

2. MNpeob6paszoBaTesib YacTOTbl NpPeAHa3HauYeH ans
MOHTa)<a B MPOMbILLINIEHHbIX YCTAHOBKAX; Takow
MOHTa)X AOMKEH NPOV3BOANTLCA CreLMancTamu.
B cootBetctBMY € 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 TPEOOBaHUSM ObecneunBaeTcs
nyTem NPUMEHEHWs1 KOMIMOHEHTOB,
nprcnocobneHnii n CUCTeM, UMEIOLLNX
MapKupoBKy 3Hakom CE B cooTBeTCTBUNM C
anpektueon no SMC.

3. MNpeobpasoBaTesib YacTOTbl NPeAHa3HaYeH ans
MNCMONb30BaHNA B KauyecTBe COCTAaBHOWM YacTu
3aKOHYEHHOW cncTemMbl (Hanpumep, CUCTeMbl
KOHAMUMOHMPOBaHMA Bo3gyxa). Cnuctema B Lieiom
LOJKHa MMeTb MapKnpoBkKy 3Hakom CE B
COOTBeTCTBMY C gmpekTuson 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 DMC. Ecnn nsrotosutens
NPUHNMaET peLleHre UCNOoMb30BaTb TONbKO
KOMIMOHEHTbI C MapKnpoBKon 3Hakom CE, He
TpebyeTca nofBepratb NCMbITAaHUAM BCIO CUCTEMY.

2.3.3 MNpeobpazoBatenb YactoTbl Danfoss u
mMapkmnposka CE

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

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

KomnaHusa Danfoss mapkupyeTt npeo6pasoBaTenu 4acToTbl
3Hakom CE B cOOTBETCTBUU C TPebOBaHUAMY AVNPEKTHBbI MO
HU3KOBONbTHOMY 060PYAOBaHMIO, YTO O3HAYAET, UTO NpwU
YCJI0B/V MpPaBUIbHOW YCTAaHOBKM Npeobpa3oBaTtens
yactoTbl Danfoss rapaHTMpyeT COOTBETCTBME AUPEKTUBE.
KomnaHusa Danfoss npepocTaBnsieT geknapauuo o
cooTBeTCcTBUM MapKrpoBku CE TpeboBaHNAM AMPEKTHBBI
Nno HM3KOBONbTHOMY 060PYAOBaHUIO.

3Hak CE Take MpUMEHUM, eCciv BbINOMHEHbI TPe6OoBaHNA
OMC no mMoHTaxy 1 ¢unbTpaLmUn.

MoapobHble yKasaHuA MO MOHTaXy B COOTBETCTBUM C
Tpe6oBaHuAMU 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 CoortBeTtcTBMe gupekTtnee no SMC
2004/108/EC

B 6onblvHcTBE CnyyaeB npeobpasoBaTtesib YacToTbl
UCMONb3yeTcs CrneuuanmcTamm oTpacau Kak
MHOTrOGYHKLMOHANbHbIA KOMMOHEHT 6oee KpYrnHOro
YCTPOMNCTBA, KOMMJIEKCA UN YCTaHOBKU. OTBETCTBEHHOCTb
3a KOHeuHble xapaktepuctuku IMC obopynoBaHus,
CUCTEMbI NN YCTAHOBKU BO3/MaraeTcs Ha OpraHn3auuio,
OTBEUaIoLLYI0 32 UX MOHTaX. B NoMoLLb MOHTaXKHMKaM
komnaHua Danfoss nogrotoBuna pykoBogslume yKasaHus
MO MOHTaXy CMCTEMbl CUJTOBOTO MPKBOAA C obecrneyeHnem
OMC. CncTembl CMNOBbIX NPVBOAOB COOTBETCTBYIOT
CTaHAApTaM U YPOBHAM UCMbITAHUNA, NPeayCMOTPEHHbBIM
OnA 3TVX CUCTeM, NPU YCJIOBUN Hagnexallero cobnogeHms
WHCTPYKLMU MO MOHTaxy ¢ obecneyeHmem 3MC. Cm.
2naea 3.5.4 TpebosaHus K homexo3awjueHHoCmu.

2.4 Twnbl KOopnycos

Mpeo6pasoBaTtenu yactoTbl cepum VLT pgoctynHbl B
PasANYHbIX TUNax KOpNycos, YTO NO3BONAET nyulle
YAOB/IETBOPATb TPE60BaHNAM Pas/INYHbIX NPUMEHEHWA.
CBefileHNA O 3aLyMTe KOPMNyCOB 3A4eCb NpeAcTaBNieHbl Ha
OCHOBE 1BYX MeXAYHapOAHbIX CTaHAAPTOB:
. NEMA, ctaHgapT HaumoHanbHOM accouunaumm
npowusBoguTeneii anekTpoobopyposaHus, CLUA.

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

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

Cranpgaptbl UL 1 NEMA

NEMA/UL Tun 1 — KOHCTpyKLMA KOpPNycOB MO3BONAET
MCNoMb30BaTb MX BHYTPY MOMELLEHNI 1 obecneunsaeTt
3alMTy nepcoHana oT ClyYanHOro KOHTaKTa C 3aKpblTbiM
obopynoBaHMeM, a TaKkxKe 3aluTy OT MonagaHuA rpAasu.

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

. BOJIOKHA
. BOPC

L] nblib U rPA3b

. BOAsAHbIE 6PbI3rK
. KarnesibHOe MnpocaynBaHmne
. CTeKaHue KamniamMu 1 BHELIHAS KOoHAeHcaumsa

KOPPO3UOHHO HEaKTMBHbIX XWUAKOCTEN

Kopnyca He fomKHbI UMeTb CKBO3HbIX OTBEPCTUNA,
NErkoCbeMHbIX CTEHOK WM OTBEPCTUI N1 COEAVNHEHUS C
KabenenpoBogamu, 3a UCKNIOYEHNEM OTBEPCTUI,
OCHALLEHHbIX MAaCNOCTONKOWN NPOKNAAKON AN MOHTa)Ka
MaC/IOHENPOHMLAEMbIX UM MblIEHENPOHNLAEMbIX
MeXaHN3MOB. [IBepLibl TakKe CHAbXeHbl TakKe
Mac/oCTOMKMMI NpoKnagkamu. Kpome Ttoro, kopnyca ans
COYETaHWI KOHTPOJINIEPOB UMEKT HAaBECHbIE ABEpPLbl,
KOTOpble OTKPbIBAOTCA BOKPYT BEPTUKANbHOW OCU 1
TONbKO C MOMOLLbIO CreLmanbHbIX NHCTPYMEHTOB.

CootsetctBue TNy UL o3HauaeT, 4to Kopnyc
cooTBeTcTBYeT U cTaHgapTam NEMA. Tpe6oBaHuA K
KOHCTPYKLMAM 1N TeCTUPOBaHMWIO KOPMYCOB MMeTCA B
ny6nukauuax 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
3awumTbl. NpeobpasoBaTenn YacToTbl COOTBETCTBYIOT
TpeboBaHMAM 060MX CTaHOAPTOB.

Tun NEMA Tun IP
Laccn IPOO
3almLLeHHoe Waccu IP20
NEMA 1 P21
NEMA 12 IP54

Ta6bnuua 2.3 CooTBeTCTBUE KOAOB CTeneHen 3awutbl IP

MNepBas undpa (3awmTa OT NPOHMKHOBEHMNA TBEPAbIX

MOCTOPOHHNX 06BHEKTOB)

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 3awmTa OT NPOHMKHOBEHUA MbiNK (OrpaHUyYeHne
rnonanaHua)

6 MonHaAa 3awuTa OT NPOHNKHOBEHMWA MbINN

Bropasa uudpa (Bopa)

0 HeT 3awuTbl

3alwmTa OT BEpTUKaNbHO MajaoLmx Kanenb BOAbI

3awumTa OT Kanenb BOAbI, Najawowmx nog yrnom 15°

3awwmTta OT BOAbI, Monagatollen nog yrnom 60°

3awmTa oT 6pbI3r BoAbI

3awmTa OT CTPyN BOAb!

3awmTa OT MOLUHbIX CTPY BOAbI

3alnTa OT BPEMEHHOIO NOrpyxeHuna

X |IN|oo|jn|plwWw|IN|=—

3almTa OT NOCTOAHHOrO norpyxeHuna

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

Mpeobpa3zoBaTeNib YaCTOTbl COREPXKUT BOMbLIOE YMCNO
MexXaHNYeCKMX U SNEKTPOHHBIX /IEMEHTOB, YyBCTBUTENbHbIX
K BO3JENCTBMIO OKpYXKaloLein cpepl.

ANPEOYNMPEXOEHWNE

HpeoGpasoBaTenb YacCTOTbl HE AOJIXKeH yCTaHaBNBaTbCA
B MecCTaX, rae B BoO3AyXe copepKatcAa Kananm XUAKoctu,
TBepAable YacTuubl nan rasbl, cnoco6Hble Bo3gencTBoBaTb
Ha 3J1IeKTPOHHbIE yCTpOﬁICTBa 1 BbI3blBaTb UX
noBpexapeHwme. Ecnn He NPUHATDI Heob6xoauMbie
3aliTHblIe Mepbl, BO3pacTaeT ONaCcHOCTb HENONA[oK U,
TakKnm o6pa30M, COKpaljaeTca CpoK Cﬂy)KﬁbI
I'Ip806p33033Tenﬂ 4yacToThl.

CteneHb 3awnTbl B cootBetcTBUM ¢ IEC 60529

[na npepoTBpalleHna Bbi3BaHHbIX NOCTOPOHHUMU
npeaMeTaMy HapylleHuin 6e30nacHoOCTY Uenu, MexKdpasHbIxX
Cc60€EB 1 KOPOTKUX 3aMbIKaHUIN MeXay KneMmamu,
COEAVHUTENAMMN 1 TOKONPOBOAALLMMU JOPOXKKaMK, AOMKHA
ObITb YCTAHOBJIEHA U 3KCMyaTUPOBATbCA GYHKUMA
6e30MacHOro OTKYeHUA KpyTAlero MomeHTa (STO) B
wkady ynpasneHna co cteneHbto 3awmTbl IP54 unu Bbiwe
(unn B 3KBMBaNEHTHOW cpepe).

Murgkoctn MoryT nepeHoCMTbCA NO BO3AyXYy U
KOHOEHCMPOBATLCA B Npeobpa3oBaTesie YacToThl, Bbi3blBast
KOpPPO31i0 KOMMOHEHTOB 1 MeTannmuyecknx getanen. Map,
Macno M MOpPCKasA BOJa MOTYT MPUBECTU K KOPpO3nun
KOMMOHEHTOB 1 MeTaninuyecknx getanewn. Mpun Taknx
OKpY>KaloLMX YCITOBUAX MCMONb3yiTe 060pyfoBaHUE B
Kopnycax Cco cTeneHbto 3awwmTbl 54/55. B KauectBe
OOMONHUTENbHOW Mepbl 3aLWUTbl MOXHO MCMNOMb30BaTb
neyaTtHble NaaTbl C NOKPbITMEM, KOTOPble NOCTaBAAITCA MO
3aKasy

Haxopawmeca B Bo3gyxe TBepAable YacTuLbl, Hanpumep
YacTuLbl NblANX, MOTYT BbI3blBaTb MeXaHUYeCKue,
3NeKTPUYeckmne 1 TennoBsble NoBpexaeHna
npeobpasoBaTens YacToTbl. TUNMYHBIM MOKa3aTenem
BbICOKOrO YPOBHA 3arpA3HeHna Bo3ayxa TBepAbIMU
YyacTuLamm ABAAETCA Hanume YacTuL bl BOKPYr
BEHTUNATOPA NpeobpasoBaTens YyacToTbl. B cunbHO
3anblfIeHHON Cpefie ncnonb3yliTe obopyaoBaHue B
Kopnycax Co cTeneHblo 3awmTbl IP54/IP55, a o6opynoBaHme
Co cTeneHbio 3awmTbl IPO0/IP20/TUM 1 nonXHo
yCTaHaBNMBaTbCA B LIKadax.

B ycnoBumax BbICOKOM TemnepaTtypbl 1 BAAXXHOCTU
KOPPO3UNOHHbIE rasbl, Takue Kak CoefuHeHNA cepbl, a3oTa 1
X110pa, BbI3bIBAIOT XMMMUYECKME NPOLeCChbl B KOMMOHEHTax
npeobpasoBaTens YacToTbl.

Bo3HuKawowwme xummyeckre peakuymmn 66ICTpo BO3AencTByioT
Ha 3NIeKTPOHHblE YCTPONCTBA U MPUBOAAT K X
noBpexaeHunio. B Taknx ycnoBusx cnefyeT ycTaHaBnvMBaTh
obopynoBaHyve B WKadax C BEHTUNALUEN CBEXMM
BO34yXOM, 6narogaps KOTOPOW arpeccuBHble rasbl 6yayT
yaanaTbca 13 npeobpasoBaTtens YacToTbl.

MocTaBnsemMble No 3aka3y neyaTHble NaaTbl C MOKPbITUEM
MOTYT CTaTb AOMONIHUTENbHbLIM CPEACTBOM 3alUTbl B TaKUX
YCIOBUSIX.

YBELIOMJIEHU

YcraHOBKa npeo6pasoBaTteneil YacToTbl B arpeccuBHOM
cpefie yBeNnn4MBaeT ONacHOCTb OCTAHOBOK
npeo6pasoBaTens 1 3HAUYMTENbHO YMEHbLUAET CPOK €ro
CYXKO6bI.

Mepen ycTaHOBKOM npeo6pa3oBaTesia YacToTbl NpoBepbTe
OKpY»KaloLWMin BO3AYX HA COAEpPKaHMe KUAKOCTEN, YacTul 1
rasos. 5TO NPOW3BOANTCA HabMOAEHNEM COCTOAHNA
YCTAHOBOK, YKe paboTalowyx B STUX YCIOBUAX. TUMMYHbIMU
MPU3HaKaMn NMPUCYTCTBUS BPEeLHbIX B3BELUEHHbIX
XKNIKOCTeN ABNAETCA HaNMUMe Ha MeTAIMYECKMX YacTax
BOAbI, MAc/a WM Kopposunu.

Ha MOHTaxHbIX WKadax U Ha UMEIOLLEMCS DIEKTPUUYECKOM
060pynOBaHMU YaCTO MOXKHO BMAETb Upe3mMepHoe
KonunyecTtso Mblin. OAHUM 13 NPU3HAKOB HanMuus
arpeccmBHbIX ra3oB B BO3AYyXe ABNAETCA NOTEMHEHUE
MeJHbIX LWWH U KOHLOB Kabenen.

Kopnyca D v E nmetoT onuuio TbiIbHOrO KaHana m3
HeprKaBeloLlel cTanu, Kotopasa npusBaHa obecneunTtb
[OMOJSHUTENbHYIO 3alUTY B KOPPO3NOHHO-aKTUBHOW cpefe,
TaKoW Kak HacbllleHHasA conbio aTMochepa Ha MOPCKUX
nobepexbax. [na BHYTPEHHNX KOMMOHEHTOB
npeobpasoBaTena YacToTbl No-npexHemy TpebyeTca
yCTaHOBKa Hagnexailen BeHTunAuuun. ina nonyyeHna
fononHutenbHon nHdopmaumm obpatutecb B Danfoss.

2.5.1 BnaxkHocTb

KoHcTpyKumsa npeobpasoBatens yacToTbl y4OBNETBOPAET
TpeboBaHusam 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 Bubpauwus

MNpeobpaszoBaTesib YacTOTbl UCMbITaH B COOTBETCTBUM C
METOAMKOMW, OCHOBAHHOW Ha Cliedylolmx CTaHAapTax:

. IEC/EN 60068-2-6: Bubpaumsa (cuHycongHaa) —
1970

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

MpeobpasoBaTenb YacTOTbl YAOBNETBOPAET TPEOOBAHMAM,
npeabABAAeMbIM K BI0KaM, MOHTUPYEMbIM Ha CTEHe WK
Ha Nony B NPOV3BOACTBEHHbIX MOMELLEHUAX, @ TaKXKe B
WMTax ynpaBneHus, 3akpeniaemMbiM GONTaMy 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
3awmrta 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)

MOLHOCTU —

neperpyska no

MoMeHTy 160 %

Tunopasmep D5h h D8h
3awmTa P 21/54 21/54 21/54 21/54
Kopnyca NEMA Tun 1/Tun 12 Tvn 1/Tvn 12 Tvn 1/Tun 12 Tvn 1/Tvn 12
Bbicokas 90-132 kBT npwn 400 B 90-132 kBt npwn 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
HOMMWHaNbHOM (525-690 B) (525-690 B) (525-690 B) (525-690 B)

MOLLYHOCTN —

Ta6bnuua 3.1 0630p nsgenus, 6-MMNyNbcHble 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/Tnn 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 npun 690 B 355-560 kBT npn 690 B [630-800 kBT npn 690 B 900-1000 kBT npu 690 B
HOMUHaNbHOM (525-690 B) (525-690 B) (525-690 B) (525-690 B)
MOLLYHOCTN —
neperpyska no
MOMeHTy 160 %

Ta6nuua 3.2 0630p M3fenud, 6-MMNyNbCcHbIe Npeo6pasoBaTeny YacToTbl

YBE/IOMJIEHU.

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

Tunopasmep F8 | F9 F10 | F11 F12 | F13

2 T ko 2 2

2 2 2
3awmTa IP 21/54 21/54 21/54 21/54 21/54 21/54
Kopnyca NEMA Tvn 1/Tvn 12 Tvn 1/Tnn 12 Tuvn 1/Tun 12 Tuvn 1/Tvn 12 Tun 1/Tun 12 Tun 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 cBefleHns 06 msgenuu, 12-uMnynbcHble Npeobpa3oBaTeny YacToTbl

YBEJOMJIEHU

Kopnyca Tunopasmepa F umeloTca B Hanmumm co wkKapom [ONONHUTENbHbIX YCTPONUCTB Unm 6e3 Hero. Kopnyca
TunopasmepoB F8, F10 n F12 coctoAT us wKada AnA BbinpAMUTENA cneBa n WKada AnA nHBepTopa cnpasa. Kopnyca
F9/F11/F13 npepcTtaBnaioT co6on 6noku F8/F10/F12 c nononHuTenbHbiM WKapom 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

Mpeobpa3zoBaTeNib YaCTOTbl MOXET PeryaMpoBaTh W60 CKOPOCTb, MO0 KPYTALWMIA MOMEHT Bana Asuratens. Tun ynpasneHus
onpefensaeTca HaCTPOWKoi Napametpa 1-00 Pexum KOHpU2ypupoBaHus.

PerynMpOBaHme CKOpOoCTn

MpenycmoTpeHo fBa TUMa pPerynMpoBaHUs CKOPOCTU:
. PerynupoBaHre cKOpocTu Npu pasoMKHYTOM KOHTYpe, Koraa He TpebyeTca HUKaKol obpaTHOI CBA3M OT ABUrartesns
(pexxum 6e3 gaTuuka).

. PerynupoBaHue ckopocTu npu 3aMKHyToM KoHType MNMUI-perynupoBaHus, korga Tpebyetcs nogava Ha BXOA CUrHana
obpaTtHol cBA3M NO cKOpocTu. MpaBrIbHO ONTMMU3MPOBAHHOE PerynMpoBaHne ¢ 06paTHOI CBA3bIO MO CKOPOCTU
obecrieunBaeT 6onee BbICOKYIO TOUHOCTb, YeM perynmpoBaHune ckopocTu 6e3 obpaTtHol cBA3u. Ansa Boibopa Bxoga
AnA curHana obpatHon cesasu MO-perynatopa ckopocTu ncnonbayetcsa napametp 7-00 Ucm.cueH.OC M[-pez.ckop..

PerynupoBaHue KpyTslLero MomeHTa

OyHKUWA perynmpoBaHuA KPyTALLEro MOMEHTa MCMOoSb3yeTca B NPUMEHEHUAX, rae KPYTAWMA MOMEHT Ha BbIXOLHOM Bany
ABUraTtens ynpasnAaeT NpUMeHeHEM 3a CYeT KOHTPONA HanpaxeHuin. Cnocob perynnpoBaHua KpyTALLEro MOMeHTa
Bbl6Mpaetca B 1-00 Pexum KoHpuzypuposaHus: [4] VVC+ open loop vnwn [2] Flux control closed loop with motor speed feedback.
HacTpoiika KpyTAlero MoMeHTa BbIMOIHAETCA NOCPECTBOM HAaCTPOMKM aHaNoroBoro Unu LUudpoBoro 3afaHus, Uan 3agaHua
no wuHe. KoapPprumeHT orpaHuueHns MakCUManbHOW CKOPOCTW ycTaHaBnuBaeTcs B 4-21 Speed Limit Factor Source. nn
1cnonb3oBaHmA GYHKLUMM PEryNMpoBaHUA KPYTALLEro MOMEHTa PEKOMEHAYETCA MpoBecTy npoueaypy nonHon AAJ,
MOCKONbKY NMpaBuibHble JaHHble ABMUraTens Ype3BbluyaliHO BaXKHbl AN1A ONTUMaNbHOW PaboTbl.

. Mpu perynmpoBaHuy NOTOKa CMrHANIOM 06paTHON CBA3M SHKOAepa 06ecneunBaloTcs NPeBoOCXogHble
XapaKTEPUCTMKM BO BCEX YeTbIpeX KBAfpaHTax M Ha BCEX CKOPOCTAX ABUraTesns.

. Pa3oMKHyTbIil KOHTYp B pexkume VVCPIUS, 3Ta dyHKLMA MCMONb3yeTcs B MeXaHWYecky YCTOMUMBbIX MPUMEHEHNAX, HO
MMeeT orpaHnyeHHylo TOYHOCTb. OYHKLUMA KPYTALLEro MOMeHTa C Pa3OMKHYTbIM KOHTYpoM paboTaeT TONbKo B
O[JHOM HanpaBfieHUn BpaLleHUA. KpyTALMA MOMEHT pacCcuMTbIBaeTCA Ha OCHOBE M3MepeHNa ToKa npeobpasosaTens
yactoTbl. Cm.

3ajaHue cKopocTu/MOMeHTa

3apaHvie gnA 3TUX METOLOB PerynmpoBaH/A MOXeT ObiTb NMOo oTAeNbHbIM 3afaHneM, MO0 CYMMON PasfIMYHbIX 3afiaHui,
BKJ/IlOYAA 3aflaHNA C OTHOCUTENbHbIM MaclTabupoBaHvem. MoapobHee o GoOpMMPOBaHUN 3afaHUA, CM.

2nasa 3.3 QopmuposaHue 3a0aHus.

22 MG345250 — Bep. 29-11-2013



Danfits

O6wue cBegeHnsa o6 nspgenun PykoBOACTBO NO NPOEKTUPOBAHMIO VLT® AutomationDriveFC 300 90-1200 kBT

3.2.1 TlpuHUun ynpasneHusn

MpeobpasoBaTesib YacTOTbl BLINPAMIISET CETEBOE NEpPeMEHHOE HaNpsXeHre, npeobpasys ero B NOCTOAHHOE HampsKeHue,
KoTopoe 3aTemM npeobpasyeTcs B NEPEMEHHDBIN TOK NMUTaHUA C PEryInpyemMoin aMnauTygon 1 YacToTom.

Ha gBuratenb nopatotca n3MeHsOWMECA HanpAXeHNe/ToK 1 YacToTa, bnarogapa yemy obecrnieunBaeTtca niaaBHoOe
perynnpoBaHvie CKOPOCTU BPaLLEeHUA CTaHAAPTHbIX TpexdasHbIx ABuUraTesiell nepemMeHHOro 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
T || KK W/T3)08 2 | | V;
T C 9—‘ Motor

PucyHok 3.1 MpuHumn ynpasneHus

Knemmbl ynpaesneHnAa Ncnonb3yrTca AnAa NoAKNKYeHnA CUTHaNbHOM npoBoOAKN O6paTHOIh CBA3W, 3afaHNA N JPYrnX BXOAHbIX
CUrHanoB K cnegywowemy o6opy,qosaH|/||o:

o npeobpasoBaTenb YacToThl

. YCTPOWCTBa BbIBOAA CBEAEHWI O COCTOAHMU Npeobpa3oBaTens YacToTbl U YCnoBmAX cbon
. pene Ans ynpasieHys BCOMoOraTenbHbIM 06opyfoBaHueM

o nHTepdeinc nocnefoBaTenbHOM CBA3M

MporpamMmmypoBaHne KnemMm ynpasieHus (MPUCBOEHME UM Pas3NINUHbIX GYHKLMIA) BbINOMHAETCA MyTeM Bbibopa NapamMeTpos,
OMWCaHHBIX B MaBHOM MU BbICTPOM MeHIo. bonbluas YacTb NPOBOAOB LeNKW ynpaBieHWs NPefoCTaBAAETCA 3aKa3uMKoM
(ecnn oHW He 3aKasaHbl Ha 3aBofe). [1nA BXOAOB 1 BbIXOAOB LieNu ynpasneHna npeobpasoBaTens YacToTbl TakxKe
NpefoCTaBAAETCA UCTOYHMK MUTAHUA MOCTOAHHOIO ToKa 24 B.

B Ta6nuya 3.4 onucbIBaloTCA GYHKLUUM KNnemm yrpasneHus. MHorne v3 3Tux Knemm 1MeloT HeCKOmbKO GpyHKUUI B
3aBMCMMOCTM OT 3afiaHHbIX MapameTpoB. HeKoTopble AOMONHUTENbHbIE YCTPOMCTBA UMEIOT AOMNOMHUTENbHbIE KNeMMbl.
CBefieHVsl O PACMONIOKEHNN KNEMM CM. B 21d8d 6.2 MexaHu4eckuti MOHMax.
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O6wue cBegeHnsa 06 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 unn 24 B
nepem. Toka, 100 MA. MoxeT 1Ccnonb3oBaTbCA ANA UHANKALUN COCTOAHNA N ANA NpepynpexaeHni.
Ousnyeckn pasmelleH Ha CUIOBON MiaTe NUTaHMUA.

12,13

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

18,19, 27, 29, 32, 33

Linpposble Bxofbl AndA ynpaBneHus npeobpasosateniem yacTotbl. R = 2 KOM. MeHee 5 B = noruveckuii «0»
(pa3omKH.). bonee 10 B = nornyeckas «1» (3amMKH.). Knemmbl 27 1 29 nporpammmpyroTca B Kayectse
L POBBIX/VIMMYSIbCHBIX BbIXOAOB.

20 O6wwin ans UMPpPOBbIX 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, 3alaHNsA, 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 noteHuuomeTpa unm
TepmucTopa.

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 cesasu. Cioga
MOKHO MOAKMIYNTb TEPMUCTOP.

55 O6wun ans knemm 53 un 54.

61 O6wwun RS-485.

68, 69 NHTepdeiic RS-485 n nocneposaTenbHas CBA3b.

Ta6nuua 3.4 OyHKUMM Knemm ynpasneHus (6e3 fJononHMTENbHOro 060pyAoBaHmA)

24
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O6wue cBegeHnsa o6 nspgenun

PykoBogacTso no npoektnposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

o~
230VAC R1  Anti-condensation heater (optional) g
50/60 Hz © ]
. [=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 N (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 (D IN) - 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 A4 i (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 Ivoum) — 24VNPN)

5801

| | — 24V | OV (PNP) = ON=Terminated

| | = | NH Z| OFF=Open

\ \

| ‘ - ov| | 5V

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

\
\
| *
|
|

| | - ov

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

| Iy [ 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 NPOEKTUPOBAHMIO 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, KoHGUrypaumm ¢ pasomMKHYTbIM 1 3aMKHYTbIM KOHTYPOM

Ha PucyHok 3.4, pna 1-01 lpuHyun ynpasneHus 0suzamesieM YCTaHOBNEHO 3HauyeHue [1] WCPls, a pna 1-00 Pexxum
KOHeu2ypuposaHus — 3HadeHue [0] Ck-cmb, 6e3 06p. cs. Pe3ynbTupyollee 3agaHne ot cmcteMbl GOPMUPOBAHUA 3aaHus
NPVHUMAETCA 1 NepefaeTca Yepes CXeMbl OrpPaHNYEHNs N3MEHEHNA CKOPOCTU 1 OrPaHUYEHUsI CKOPOCTK U TOJIbKO Mocne
3TOro WCMONb3yeTca ANA yrpaBieHna ABUratesieM. 3aTem BbIXOLHOW CUrHan CUCTEMbl YrpaBrieHns ABuUraTenem
OrpaHNYNBAETCA MAKCMMAJbHbIM YaCTOTHbIM NMPeaesioMm.

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

YT06b1 ncnonb3osaTb MUM-perynatop npouecca Ana perynMpoBaHma ¢ 06paTHOM CBA3bIO, HaNpUMep, CKOPOCTU 1N
[laBfieHnA B ynpasnaemon cucteme, Bbibepute [3] lpoyecc B napameTpe 1-00 Pexum koHgpuzypupogaHus. Mapametpbl NMAJ-
perynatopa npouecca HaxogsaTca B rpynnax napameTtpos 7-2* OC d/ynpaen. npoy. n 7-3* Ynp.lM/-pez.npouy.
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3.2.3 CTpyKTypa ynpaBieHusi B pexnme peryinpoBaHna MarHUTHOTO NoToKa 6e3 gaTumka

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 NoToka 6e3 gaTumka, Koud)mrypaumm C PAa30OMKHYTbIM U
3aMKHYTbIM KOHTYpOM

Ha PucyHok 3.5, napametp 1-01 llpuHyun ynpasneHus osuzamesiemM NMeeT 3HaueHue [2] Flux 6e3 0amyuka, a 1-00 Pexum
KOHgu2ypuposaHus — 3HauyeHue [0] Ck-cmb, 6e3 06p. cs. Pe3aynbTupyiollee 3agaHne ot cmcteMbl GOPMUPOBAHUA 3aaHus
NOJAETCA Yepe3 CXeMy OrpPaHUYEHUA U3MEHEHUA CKOPOCTM U OrpaHUYEeHUA CKOPOCTW B COOTBETCTBUM C YKa3aHHbIMM
yCTaHOBKaMy NapameTpoB.

PacueTHbIln curHan obpaTHON ¢BA3U No ckopoctu dopmmpyeTcsa ana NUO-perynsatopa CKOpoCTU ¢ Lenbio ynpasneHns
BbIxoZHOW yacTtoTon. Ana MNM-perynatopa ckopocT Heobxoammo 3aaaTb napameTpsl P, | u D (rpynna napametpos 7-0%
M g-peaynam.ckop.).

YTo6b1 ncnonb3osaTb MUM-perynatop npouecca ANa perynMpoBaHma ¢ 06paTHON CBA3bIO, HaNpUMep, CKOPOCTU Un
[laBieHnA B ynpasnaemon cucteme, Bbibepute [3] lpoyecc B napameTpe 1-00 Pexum koHguzypupogaHus. Mapametpbl NMA1-
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 06paTHOI CBA3blO OT ABUraTens
(moctynHo Tonbko B FC 302)
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Ha PucyHok 3.6, ana 1-01 [IpuHyun ynpasneHus osuzamesem
yCTaHOBMeHO 3HaueHue [3] Flux ¢ OC om dgueam., a pns
1-00 Pexxum KoHppuzypuposaHus — 3HaueHue [1] Ck-cmeo,
30dMKH.KOHM.

B 3ToN KOHUrypauuy ynpaeneHue gsuratenem
OCYLLIeCTBNIAETCA MO CUrHany obpaTHOM CBA3M OT SHKOZEPA,
YCTaHOBJIEHHOrO HeNnocpeAcCTBEHHO Ha Bany ABuratens
(HacTpawvBaetcs 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* MU J-peaynam.ckop.

BblbepuTe B napameTpe 1-00 Pexum KOH@uU2ypupos8aHus
3HaueHwue [2] Kpymawut moMeHm, 4ToObl UCMONb30BaTb
pe3ynbTupyioLiee 3ajlaHNe HENOCPeACTBEHHO KaK 3ajaHue
MOMeHTa. PerynmpoBaHue KpyTALlero MOMeHTa MOXKHO
BbIOpaTb TONbKO B KoHburypauum Flux ¢ OC om dsuzam.
(nap. 1-01 lMpuHyun ynpasneHus dsueamernem). Mpu Boibope
3TOro pexrima 3afjaHve Bblpaxkaetca B H-m. 310 He TpebyeT
06paTHOI CBA3M MO MOMEHTY, MOCKONbKY haKTUUecKni
MOMEHT PacCUMTbIBAETCA Ha OCHOBE M3MepPeHUA ToKa
npeobpasoBaTens YacToTbl.

BblbepuTe B napameTpe 1-00 Pexum KOH@U2ypupos8aHus
3HaueHwe [3] lpoyecc, yTobbl Ucnonb3osaTb MAJ-
perynaTtop TEXHONOrMYecKoro npouecca ana
perynnpoBaHusa ¢ 06paTHO CBA3bI0 MO CKOPOCTW WK MO
nepemMeHHON TEXHONOMMYeCKoro npouecca B ynpasnaemomn
caucteme.

3.2.5 BHyTpeHHee ynpasfieH/ie TOKOM B
pexume VVCPIUs

OcobeHHOCTbIO Npeobpa3oBaTens YacToTbl ABAAETCA
BCTPOEHHAA cMCTemMa KOHTPONA NpeAesibHoro ToKa,
KOTOpas BK/IOYaeTCA, KOraa ToK ABuratens u,
cnefloBaTeNbHO, KPYTALMUN MOMEHT OKa3blBalOTCA BblLle
npeaenbHbIX MOMEHTOB, YCTaHOBJMIEHHbIX B NapameTpax
4-16 [JeuzamerneH.pexum ¢ 02paHuyd. MomeHmd,

4-17 leHepamopH.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
ynpaBfiieHNa 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 MocnefoBaTenbHom wuHe. Ecnn paspeleHo B
napametpax 0-40 KnHonka [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) ncnonblyeTca ans c6poca aBapuiiHbIX CUTHAMOB.
Mocne HaxaTus kHonku [Hand On] (PyuyHoin nyck)
npeobpa3oBaTtesib YacTOTbl NMEPEXOANT B PEXNM PYUYHOTO
ynpasneHua (H)n otcnexkusaeT (MO yMONYaHMIO) MeCTHOe
3aflaHne, KOTOPOEe MOXHO YCTaHaB/MBaTb, MOJb3YACh
KHOMKamu co cTpenkamm Ha LCP.

Mocne HaxkaTna kKHonku [Auto On] (ABTOMaTMYECKUI MYCK)
npeobpa3oBaTtesib YacTOTbl NePEXOAUT B aBTOMATUUYECKUI
pexnm n oTcnexmBaeT (N0 yMONYaHUio) ANCTaHUMOHHOE
3afaHue. B 3Tom pexrme MOXHO ynpaBnAaTb
npeobpa3oBaTesiemM YacToTbl C MOMOLLbIO LMPPOBbIX
BXOAOB M MO PasfiyHbIM NOCNefoBaTeNbHbIM KaHanam
cBa3n (RS-485, USB mnun no pononHutenoHom
neprideprintHON WiHe). [JlononHuTENbHbIE CBEAEHWA O
nycKe, OCTaHOBE, M3MEHEHUWN Pa3roHa 1 3amepsieHuns,
HacTpolKax napameTpoB 1 T. 4. MPMBeAEHbl B ONUCAHNN
rpynn napameTpoB 5-1* Lugpoasvie 8xo0wbl n 8-5*
Lugposoe/llluHa.

L1 L1 L1

PucyHok 3.7 KHonku ynpasneHusa LCP

130BP046.10

AKTVBHOE 3afjlaHNe 1 PeXUM KOHOUrypupoBaHus
AKTUBHbIM MOXET 6blTb MECTHOE WM AUCTAHLMOHHOE
3afaHve.

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

[InA NOCTOAHHOrO UCMNOJIb30BaHNA AUCTAHLMOHHOIO
3ajaHnA yctaHoBuTe 3HauveHune [1] JucmaHyuoHHoe. Mpn
Bbl6ope [0] Cesa3aHHOe 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 (T. e.
rererence
§ perynmpoBaHue CKOpPOCTU, KPYTALEro MOMeHTa 1nu
Remote perynupoBaHve TEXHONOMMYeCcKoro 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 NPUHUMN YNpaBieHNa NPUnoKeHneMm, eciv BKIIOYEHO
MecCTHoe 3afiaHne. OfHO 13 HUX BKJIOYEHO BCerga, Ho 06a
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 (PyuHoi)=Off CsasaHHoe PyyH/ABTO | MecTHOe
(Bbikn.)
ABTo (ABTO) CsasaHHoe PyuH/ABTO |[ncTaHumoHHOE
Auto (ABT0)=Off CsasaHHoe PyuH/ABTO |[ncTaHuMoHHOE
(Bbikn.)
Bce KHoMKwm MecTHOE MecTHOE
Bce kHoOMKwM [dncTaHunoHHoe [ncTaHuynoHHoe

Ta6bnuua 3.5 YcioBua gna akTMBupoBaHus
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
HaACTPOMKM 3aaHNA NCMOMb3YTCA KHONKWN [A/Y] n [</>].

JuncTtaHuMoHHOe 3afaHmne
Cuctema GopMMPOBaHMA 3afaHUsA, OTBEYAIOWAsA 3a BblUMCNEHVEe 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%N | |
| ! 100% | | Torque P 16-01
Y, ‘ E Remote
P304 Relative Catch up/ | Scale to ref.
©) N | XXy —slow  —— ~|Nm
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 %
‘ e 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
BN
&= ‘ Local bus ref. —
[}
‘ o= ‘ DigiPot -
.

PucyHok 3.10 inctaHynoHHoe 3apaHne
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[OuncTaHUMOHHOE 3alaHNe pacCYMTbIBAaeTCA OAUNH pa3 ans
Ka)Koro MHTepBasa CKaHUPOBAHUA U U3HAYaJIbHO
COAEPXUT ABA BXOAALMX CUTHaNA 3afaHus.

. X (BHewwHee): cymma (cm. nap. 3-04 QyHkyus
3d0dHUS) [0 YETbIPEX BbIOPAHHbBIX BHELLHNX
33[laHnN, BKNOYas Nodble KoMOrHauUn
bUKCMpPOBaHHBIX NPefyCTaHOBNEHHbIX 3afaHnin
(nap. 3-10 lpedycmaxoeneHHoe 3adaHue),
nepemMeHHbIX aHaNoroBbIX 3aaHNN, NepeMeHHbIX
OVCKPETHBIX MMMYMbCHBIX 3afaHWIA 1 Pa3NyHbIX
3aflaHUN, NOCTynaLWmMX No NocseaoBaTe/IbHON
LIMHE, U3MEPEHHBIX B eIVHULAX yNpaBneHus
npeo6pa3soBatensa yactotbl ([Mu], [06/MuH], [H-m] 1
T. 4.). KombrHaumsa onpepenseTca HaCcTPOVKon
napameTpoB 3-15 MicmoyHuk 3a0arus 1,

3-16 icmoyHuk 3a0aHus 2 w 3-17 lcmoyHuk
3a0aHus 3.

. Y (oTHOCHUTENbHOE): Cymma OAHOro
bUKCMpoBaHHOro NpeaycTaHOBNEHHOrO 3ajaHus
(nap. 3-14 lpedycmarosn.omHocumesbHoe
3a0aHue) N OQHOro NePeMeHHOro aHanoroBoro
3afaHua (nap. 3-18 lcmoyHUK omH.
macwmabuposaHus 3a0daHus) B [%].

[Ba TMNa 3ajaHnA Ha BXxoAe CyMMMPYIOTCA MO credytoLlei
dopmyne: AuctaHumoHHoe 3apaHne =X+X*Y/100%. Ecnn
OTHOCUTENbHOE 3aflaHne He UCMOoNb3yeTcs, Heo6XoaMMOo
yCTaHOBUTb AN1A napametpa 3-18 IcmoyHUK omH.
macwmabuposaHus 3a0aHuA 3HayeHne He ucnonesyemcs, a
AnAa napametpa 3-14 [pedycmaHosn.omHocumesnsHoe
3a0aHue — 3HaueHue 0%. OyHKUUN ysenuyveHue/
yMeHbweHue 3a0aHus 1 GyHKUMA gukcayua 3a0aHus MoryT
6bITb aKTUBUPOBaHbI C LMGPOBLIX BXOAOB
npeobpasoBartensa YactoTbl. OnucaHme GyHKUNIA 1
napameTpoB MOXHO HalTu B PykoBopacTtee no
NporpaMmmnpoBaHMIo.

MacwTrabupoBaHve aHanoroBbIx 3afaHnii ONUCbIBaeTCA
rpynnamu napametpos 6-1* AHanozoseili 8x00 1 n 6-2*
AHasnoz08bili 8x00 2, a MaclTabypoBaHNe VMMNYNbCHbIX
3aflaHnin Ha UMPOBbIX BXOJAX — FPynnoi napameTpoB
5-5*% ImnynecHell 8xo0 2.

MNpepenbl 1 AranasoHbl 3aAaHUN YCTaHaBMBAKOTCA B
rpynne napameTtpos 3-0* [Ipedesibl 3a0aHus.

3.3.1 lpepgennbl 3agaHnA

CoueTaHue napametpoB 3-00 Juana3oH 3a0aHus, 3-02 MuH.
3a0aHue n 3-03 MakcumaneHoe 3adaHue onpeaenset
[vanasoH Ana CyMMbl BCeX 3afaHuii. OTa cymma 3afaHumn
npy Heob6XoAMMOCTU GUKCUPYETCA. 3aBUCMMOCTb MEXAY
pe3ynbTupyoWmmM 3agaHuem (nocne ¢ukcaymm) n Cymmon
BCEX 3aflaHnii NoKa3aHa 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 3aBMCMMOCTb MeXAy pe3ynbTupylowmm
3alaHMeM 1 CyMMOI BCeX 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 MeHblie 0, ecnn ana napametpa 7-00 Pexum
KOHu2ypuposaHus He yCcTaHOBNEHO 3HaueHue [3] lpoyecc.
B 3TOM cnyyae 3aBUCMMOCTb MeXAy pe3yNbTUpYIoLWmnm
3agaHvem (nocne dukcaumm) n CyMMON BCeX 3afaHuin
MUMeeT Buf, NOKasaHHbIA Ha PucyHok 3.13.

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 MacwTtabupoBaHue npeaBapuTesibHoO
YCTaHOBJIEHHbIX 3aaHU 1 3aJaHuI
ANA WWHbI

MNpepycraHoBneHHble 3apaHnA

MpenycTaHoBNEHHble 3afaHMA MaclTabupyoTca no

cnepylowmm npasunam.

. Korpa napametp 3-00 Juana3oH 3a0aHus nmeet

3HaveHune [0] MuH.—-Makc.: 0 % — 3apaHne paBHO
0 [eq. usm.], roe MoXeT Mcnonb3oBaTbca noban
efvHuLa n3mepeHna (06/mMmuH, m/c, 6ap 1 T. n.).
100% — 3apaHne paBHO MaKCMManbHOMN
abcontoTHoN BennunHe (3-03 MakcumarnsHoe
3a0aHue), MUHMMasIbHOWM abCoNOTHOWN BeNnUYNHe
(3-02 MuH. 3a0aHue).

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

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

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

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

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

3apaHua 1 curHansl 06paTHoN CBA3M MacwTabumpyioTca ¢
aHanoroBbix 1 LMppPOBbIX BXOLOB OANHAKOBO.
EQVHCTBEHHBIM pa3nuumem ABNSETCA TO, YTO 3afaHusA Bbllle
WM HUXKe 3aaHHbIX MUHMMAJIbHBIX Y1 MAaKCUMaNbHbIX
«KOHEYHbIX ToueK» (P1 1 P2 Ha PucyHok 3.14) ukcupytotcs,
a curHan obpaTHOW CBA3Y BbILIE WS 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

uMnynbCHOM 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 aHanoroBoM 1 UMMNYJIbCHOM BXOAaXx
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KoHeuHble Toukn P1 1 P2 onpepenatotca cnegyowmymy napameTpamu, B
aHanoroBbl AN UMNYNbCHbIN.

3aBUCUMOCTM OT TOFO, KaKom BXO[ NCNONb3yeTca —

AHanorosbin 53
S201=BblKJ1

AHanorosbin 53
S201=BKJ

AHanorosbiln 54
S$202=BblKJ1

AHanorosbinn 54
S$202=BKJ1

mn. Bxop 29

Mmn. Bxopg 33

P1 = (MuHumanbHoe BxofHOe 3HauyeHWe, MMHUManbHoe 3HaueHne 3agaHusn)

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. | HW3KOe 3af./06p. |HW3Koe 3a4./0bp. |MuWH. 3agaHue/ MUH. 3apaHne/o6p.
3afjaHuA cBA3b cBA3b CBA3b CBA3b obp. cBA3b cBA3b
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 [lu]
3HauyeHne HanpseHue [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. |Bblicokoe 3aa./o6p. |Bbicokoe 3af./o6p. [ Makc. 3apaHue/ MaKc. 3afjaHme/
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 6onbluon Tok [MA] | Bbicokoe 6onblion Tok [MA] [ Mmakc. vactoTa [lu] | makc. yactoTa [yl
3HayeHune HanpseHwue [B] HanpsaxxeHue [B]

Ta6nuua 3.6 Mapametpbl P1 n P2

3.3.4 30Ha HevyBCTBUTENbHOCTM OKONO HYNA

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

Hyns».

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

HaCTPOWKM:

° 3HauyeHne NMbo MUHMManbHoro (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 0be TouKM, onpeaenawLmne Kpneyro MaCLLITa6I/1pOBaHI/1$|, A[OMKHbI HaXoA4NTbCA 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 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 MOSBAEHNIO 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 moloralui: 0 RPM

Lirmita superioard a vitezei de rotatie a rmotorului: 200 RPM

Intrare analog. 53 —
Ref. scizuts 0 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 eng. redus? , 0% e
Refa Il'll_;a ext. Tens. ridicatd 10V 100,0% (500 RPM) {0 RPM- +500 RPM)
Absolut
O 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 Sulieul  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 30HOIN HeuyBCTBUTENbHOCTY, LMdpPOBOI BXOA ANA 3anycKka pesepca.
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Cnyyvaim 2. 3TOT C/lyyail NOKa3blBaeT, Kak BXOA 3alaHUA C NpefenamMmu, HaxodAawmmmca BHe npeaenos oT -Makc. go +Makc.,,
buKCMpyeT Ha BXOAax HUXKHUIM 1 BEPXHWI Npepenbl nepen npubaBneHreM K BHELLHEMY 3aflaHMI0, @ TaKkkKe Kak BHellHee
3afjaHne GUKCMpyeTca anropuTMOM 3afaHuA 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 suporivard a vilezei doe

rotatie a metarului: 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 0 RPM _.@_.REfennta ext. L AIgor:|tr\r:| de Limitat la:
Rel. inalld 500 RFM Garna: referinta “100%- +100%
P—T Tens. redusd 1V 0,0% (0O RPM) -5Q0 RPM- +500 RPM
Referinta ext. lens. ndicats 10V 150,0% (750 RPM)
Absoulul
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 19 500 RFM
Intrare digitEﬂé ] Scdzut  Fard ravers. +5Q0 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
Referinta minima: Fard importantd R Limita inferinard a vitezei de
Referintd maxima: LADU RPM (100, %) 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 RFM)
Limitat la:
-100%- | 100% Scali la
{ 1300 RFM
+1000 REM) RPM
Tntrare analag. 54
Ref. scazutad -500 RFM
Ref. inaltd + 500 RPM ¥
Roferints Tons, redusa -10v \
cferinta 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 gnanasoHe OT OTPULLATENIbHOrO [0 MONOXUTENbHOro 3Ha4YeHnA C 30HON 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

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

[1] CkopocTb ¢ OC OtcyTtcTByeT AKTVBHblE OtcyTtcTByeT AKTVBHbIE

[2] KpyTawmin momeHT OtcyTtcTByeT OtcyTtcTByeT OtcyTtcTByeT He pewncreyet

[3] Mpouecc He peicTByet AKTUBHbIE AKTUBHbIE

Ta6bnuua 3.7 KoHdurypauuu perynmpoBaHusA npu AeNCTBYIOWEM PErynaTope CKOpPoCTU

«Omcymcmayem» 03Havaem, 4mo 3mom KOHKpemHbili pexum He npedycmompet. «He delicmayem» 03Ha4daem, 4mo 3mom KOHKpemHeili
pexum npedycMompeH, HO 8 HeM pezynamop ckopocmu He delicmayem.

YBENOMJIEHU

I'II/ID,-perynﬂTop CKOpOCTN pa60TaeT npn 3Ha4YeHNAX NapameTpoB, YCTAHOBJIEHHbIX MO yMO/4YaHWIO, TéM He MeHee,
HaCTOATE/IbHO peKoMmeHAyeTCcA ONTMN3NPOBATb XapaKTepUCTUKN ynpasneHnAa asurartenem. Peanusauyua nonHoro
noTeHymana BO3MOXKHOCTeN 06oux cnoco6oB ynpaBneHnAa aBuratenem 3aBUCUT OT I'IpaBI/lanOI?I HaCTpOﬁKM.

3.4.2 lMapameTtpsbl MNN-perynartopa cKopocTu

3apaHne OnuvcaHue pyHKUUN

7-00 Uct.curn.OC NNI-per.ckop. BbibepuTe, c Kakoro Bxoga AomkeH nonyyatb MUM-perynatop cKopocTu CBOW CUrHan
obpaTHoW cBA3N.

30-83 Ycun-e npnpu. 3B.MNO-per. ck-ctn Yem Bblle 3TO 3HayeHWe, TeM bbicTpee NPOUCXOAUT perynmpoBaHue. OfHaKO CIMLLKOM
60nbLIOe 3HayeHVe CNoCcOOHO NPMBECTU K aBTOKONeH6aHMAM.

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

OfHaKo CIMWIKOM Manoe 3HayeHue CnocobHo npumeectn K aBTOKONIEO6aHMAM.

7-04 MocTosaHH.Andd-a MUA-perynat. ckop. | ObecneumBaeT KO3PGULMEHT YCUNEHNS, MPONOPLMOHANbHDBIA CKOPOCTW U3MEHEHWA CUrHana
obpaTHoIA cBA3W. YcTaHOBKa 3TOro mapameTpa Ha HyNb OTKouaeT andpdepeHumpyoLiee
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 M3MEHEHNIO pacCcornacoBaHus, fecTBre
anddepeHLMpyIOLLEro 3BeHa MOXET CTaTb Npeobnafalolwmm. 3To 0OBACHAETCA TEM, UTO
anddepeHLMpyloLee 3BEHO pearnpyeTt Ha U3MEHEHUA paccornacoBaHus. Yem bbicTpee
M3MEHAETCA paccoriacoBaHvie, Tem 6onblue byaeT KO3GPULMEHT ycuneHus
anddepeHumpytoulero 3seHa. CnefjoBaTelbHO, MOXHO OFPaHNYUTL KOIPPULIMEHT yCuneHnA
anddepeHumpyoLero 3seHa TakuM 06pa3om, UTOObI NMONYUNTb BO3MOXKHOCTb YCTAaHOBKM
npviemnemon NOCTOAHHON BpeMeHn AuddepeHLMpPoBaHUA ANnA MeaneHHbIX U3MEHEHUN 1
Hapnexallee ee 3HaueHvie AN ObICTPbIX U3MEHEHWIA.

7-06 Moct.Bp.punbT.HWK.YacT.MINO-per.ckop. | DunbTp HUKHUX YaCTOT NOAABNSET aBTOKONebaHNA crrHana obpaTHOW CBA3U U ynyyluaet
XapaKTepPUCTUKM B YCTaHOBUBLUEMCA pexume. OfHaKo CUWKoM 6onbluoe Bpems ¢unbTpa
yxyglaeT agnHamuyeckme csoinctea 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

Tabnuua 3.8 MapameTpbl Ansa KoH$urypmuposaHus NMUA-perynatopa ckopoctn
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3.4.3 lNpumep NporpaMmmmpoBaHnA perynaropa CKOpoCTu

B s3Tom cnyuae MU[-perynatop CKOpOCT! UCNONb3yeTca ANna nognaepKaHnA NOCTOAHHOW CKOPOCTW ABUraTens BHe
3aBMCUMOCTU OT M3MEHAIOLLENCA Harpy3Ky Ha ABuratenb. Tpebyemas CKOPOCTb ABUraTENs YCTaHaB/MBAETCA C MOMOLLbIO
NoTeHUMOMETpa, NOAKIIOYEHHOTO K Knemme 53. [lnana3oH ckopoctu coctasnset 0-1500 06/MVH, YTO COOTBETCTBYET
HanpsxeHnto 0-10 B Ha noTeHumomeTpe. [ycK 1 0CTaHOB OCYLLECTBAAIOTCA BblKNoYaTeNleM, NPUCOeANHEHHbIM K Knemme 18.
MAO-perynatop cKOpoCTy KOHTPONMPYET TeKyllee Yncio 060poToB ABUraTeNs C NOMOLLbI0 UHKPEMEHTHOIO SHKOAEPa,
paccunTaHHoro Ha 24 B (HTL), koTopblil BbipabaTbiBaeT CUrHan obpaTHoM cBA3M. [JaTunk o6paTHOW CBA3W NpPeAcTaBnseT
coboin s3HKogep (1024 nmnynbca Ha 060POT), NOAKMIOYEHHDBIN K KnemmMam 32 1 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 CKOpocTn

3.4.4 Mopagok nporpammnpoBaHua MNUO-perynatopa ckopoctu

OnucaHHOe HKe NPOrpPaMMIPOBaHIE [JOMKHO BbINONHATLCA B yKa3aHHOM nopagke (CM. onvcaHue HacTpoek B VLT®
AutomationDrive Pykogoocmee no npoepammuposaHuio). B Tabnuya 3.9 npegnonaraeTcs, Uto BCe OCTallbHble MapameTpbl 1
BbIKNIOYaTENM OCTAlOTCA B MOSIOXKEHUN, 3aAaHHOM MO YMOJTYaHMIO.

QOyHKunA |I'Iapame'rp Ne HacTtpoiika

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

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

BbinonHmTe aBTOMaTNYeECKylO apanTauuio asuraTens 1-29 ABTO aganTauusa [1] Bkntou. nonHon AALL

(AAL). peuratensa (AAI)

2) MNpoBepbTe NpaBUNbHOCTL PaboTbl ABUraTeNs U YyCTaHOBKM 3HKoAepa. BoinonHute cnepyiowme onepauunu:

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

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

MepeiignTe K 16-20 Yeon 0sueamens. MegneHHO 16-20 Yron gBuratensa OtcyTcTBYET (MapaMeTp TOMbKO ANA YTeHuA).
npoBopaunBaiiTe ABuraTenb B NONOKNTENbHOM MpumeuaHne: Bo3pacTas, 3HaueHMe napameTpa
HanpasneHuwn. MpoBopaunBaTb ABWUraTenb cnepyert [OXOANT A0 65535 1 CHOBa HauMHaeTca C HynA.

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

yBeNn4nBaeTca Uian ymeHbllaeTca 3HayeHre napameTpa

16-20 Yzon dsueamens.

MG345250 — Bep. 29-11-2013 39




Danfis

O6wue cBegeHnsa o6 nspgenun

PykoBoacTBO No npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

QOyHKunA

Mapametp N

Hactpoiika

Ecnn 16-20 Yeon 0sueamens ymeHblUAETCA, N3MEHNUTE
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 NPYBOAA 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 PAaboUnX XapakTepucTk AaHHOTO

npUMeHeHnA.

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

YCTaHOBKa MO yMOJIYaHuIo
YCTaHOBKa MO yMOJIYaHuIo

YcTaHOBUTE AONyCTMblE Mpefesibl AnA CKOPOCTH 1

4acCTOoTbl ABUratena.

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

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

4) BbinonHnuTe KOHGUrypnpoBaHme perynatopa ckopocTu 1 BbibepuTe NPUHLMN YyNpaBieHNA ABuraTenem.

AKTMBALMA perynsatopa CKOpoCTu.

1-00 Pexunm
KOHOUrypupoBaHus

[1] CkopocTb ¢ OC

Bbl6op MpuHUMNa ynpasneHna ABuraTenem.

1-01 MpuHUMN ynpaeneHuna
LBuratenem

[3] Flux ¢ OC ot gswurar.

5) BoinonHuTe KOHGUryprpoBaHue 1 macwitabupoBaHue

3aflaHnA AnA perynatopa cKopocTu.

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

3-15 NcTouHmMK 3aganHusa 1

He Tpebyetca (no ymonuaHuio).

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

6-1* AHanorosbil Bxog 1

He Tpebyetca (no ymonuyaHumio).

perynmpoBaHusi CKOPOCTH.

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

1 CBA3W ANA ynpaBneHus ABUraTtesnem u

YcTaHOBWTE B KayecTBe BXOAOB 3HKoAepa LUudposble
BxoAbl 32 u 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 NMAO-perynatopa ckopocTu.

Bocnonb3yiiTech ykasaHuAMK MO HacTporike (npwu

HEOBXOANMOCTY) UK NPOU3BEAUTE HACTPOIIKY BPYUHYHO.

7-0* NN[-perynar. ckop.

Cm. enasa 3.4.5 Hacmpotika M[-peaynamopa

CKopocmu

8) MporpammupoBaHune 3aBepLUeHO.

CoxpaHuTe 3HaYeHUA napameTpoB 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 lNMNI-perynAatopa cKkopocTu

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

3HaueHwue 30-83 Ycun-e npnpy. 38.[IM[]-pez. ck-cmu 3aBUCUT OT CyMMapHOro MOMEHTa MHepLUN ABUraTensa u HarpysKu.
Bbi6paHHaa nonoca YactoT BbluMCiAeTCA No ceayouleinn 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 [pag | c]

Ha npakTuke 3HaueHne nonocbl YacToT coctaenAeT 20 paa/c. MposepbTe pesynbTaT BbluncneHua 30-83 Ycusn-e npnpy. 368.[TM/-
pee. ck-cmu no cnepytowien popmyne. Ecim ncnonb3yetca obpaTHas CBA3b C BbICOKUM paspelueHvem, Hanpumep yepes
CYHYCHO-KOCUHYCHbI npeobpa3soBaTenb, 3TOro He TpebyeTcs.

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

fMap.. 7—02MAKC. =

X Makc. nynscaumns KpyTawero MoMeHTa (%)

Moaxoaswm HavasbHbIM 3HaueHnem ana napametpa 7-06 locm.sp.¢punem.Hux.yacm.[M[-pea.ckop. anaeTtca 5 mc. MeHbLiee
pa3peLueHne SHKoAepa Bbi3blBaeT 6onee NHTeHCUBHY dunbTpaumto. O6bIUHO NpYemMnemMol BENMUYNHON MaKCMasibHOM
nynbcaunm KpyTALWero MoMeHTa cumtaetca 3 %. [InAa MHKpPeMeHTHbIX SHKOAEePOB pa3pelleHne onpegenseTcsa 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.[IM/]-pez. ck-cmu onpepenseTca
pa3peLueHeM dHKoZEepa U NOCTOAHHOW BpeMeHU ¢unbTpa obpaTHOW CBA3W, OAHAKO B JaHHOM MPUMEHeHUW gpyrue
bakTopbl MOryT orpaHuunTb napametpa 30-83 Ycun-e npnpy. 38.[M[J-pe2. ck-cmu 6onee HU3KAM 3HAaYEHUEM.

YT0o6bI CBECTV K MUHUMYMY MepeperynmpoBaHre, MOXHO YCTaHOBUTb ansa 7-03 [locmosaHH.uHmezp-s [N/]-peaynam.ckop.
3HayeHne NpuUmepHo 2,5 ¢. 3TO BpemsA 3aBUCKT OT MPUMEHeHN .

[o Tex nop, noka He ByAyT HaCTPOEHbl BCe OCTalNbHble NMapameTpsbl, napametp 7-04 MocmosaHH.0ugpg-a MV[-peeynam. ckop.
[OMKeH ObITb YCTaHOBMEH Ha «0». Ecim Heo6X0AMMO, 3aBepLUNTE HACTPOIKY, N3MEHAA 3TO 3HaUYeHMe ManbiMm
npvpaLieHnAMm.
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3.4.6 TMNA-peryn. npou.

MO-perynatop npouecca MOXeT UCMOb30BaTbCA AN1A PEryNMpoOBaHUA NapameTpoB MPUMEHEHNs, KOTOpble MOTyT
M3MEpPATHCA AAaTUMKOM (Hanprmep, JaTYMKOM [aBheHus, TeMnepaTypbl, Pacxofa) M KOPPEKTUPOBATHCA NMOLAKIIOUEHHbBIM
ZBUraTesieM C NMOMOLLbIO Hacoca UM BEHTUNATOPA.

B Tabnuya 3.70 nokasaHbl KOHGUrypaLmn perynmpoBaHus, B KOTOPbIX BO3MOXHO perynupoBaHue npouecca. Ecnn
MCNOb3yeTCA NPUHLMI BEKTOPHOMO PEryinpoBaHuA ABUraTensa 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 8ekKmopHoe ynpdsneHue.

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

Ta6bnuua 3.10 KoHpurypaLmm ynpaBneHmsa npoLeccom

YBE/IOMJIEHU.

NUA-perynatop npouecca MoxeT paboTaTb NPy 3HaUEHUAX NapameTPOB, YCTAaHOBJIEHHbIX MO YMONYaHUIO; TEM HE MeHee,
HacToATeNIbHO PEKOMEHAYETCA NPOBeCTV ONTUMM3aLMI0O XapaKTepUCTUK ynpaBneHna cuctemoin. Peanusauua nonHoro
noteHumana BO3MOXHoOCTel 0601X CNoco6oB ynpaBneHUa gBuratenem 3aBUCUMT OT NpaBuNbHoON HacTpoiku M-
perynatopa ckopoctu. Hactpoiika MUA-perynatopa ckopoctu BbinonHAeTca 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% ~ |
| |

#100% N

P7-30 P4-10
normal/inverse Motor speed
direction

PucyHok 3.22 Cxema MUM-perynatopa npouecca
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3.4.7 TapameTtpsbl MNNA-perynatopa npovecca

K perynupoBaHuio npouecca OTHOCATCA CrieAylolye napameTpbi.

3apaHue

OnucaHne GpyHKLUMMN

7-20 Uctounuk OC 1 ana ynp.
npoLeccom

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

7-22 Wctounnk OC 2 pna ynp.
npoueccom

[lononHuTenbHaa BO3MOXHOCTb: onpepenuTte, fomkeH nu NMUA-perynatop npouecca nonyyatb
[OMOMHUTENbHbI cMrHan obpaTHol ¢BA3M (U oTKyAa). Ecnn BbiGpaH AOMONHUTENbHBIN UCTOYHUK OBPaTHON
cBA3W, TO nepep ncnonb3osaHvem B MU[-perynatopa npotecca oba curHana obpatHon cBasn GyayT
CYyMMUPOBATbLCA.

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

Mpu 3HaueHUn [0] HOPMAbHBLIU pexuM ynpaeseHus pPeakuns perynatopa npolecca COCTOUT B YBEANYEHUN
CKOPOCTU BpaLeHna ABUraTens, ecin nocTynawLmi curHan obpaTHoM CBA3M MeHblue 3afaHus. B Takon xe
cuTyaumm, Ho npw [1] UHBEPCHOM pexume ynpdaesieHus, peakumna perynatopa npouecca 3aknioyaertca B
yMeHbLUeHUn yncna o6opoToB ABMraTens.

7-31 Antupackpytka Nna-
per. npod.

Bnarofapa fencTBmio GyHKUMM aHTUPACKPYTKK, MPK JOCTUXKEHUW Npeaena nbo no yactote, nnbo no
KpYTALLEMY MOMEHTY, YCTaHaBNMBAETCA Takol KOIGOULIMEHT YCUNEHNA VHTEMPUPYIOLLEro 3BEHA, KOTOPbIN
COOTBETCTBYET paKTUUeCcKol YacToTe. Tem cambiM NpefoTBpalLaeTcs HTErpMpoBaHMe paccoriacoBaHus,
KOTOpOE He MOXET OblTb CKOMMEHCMPOBAHO NyTeM U3MEHEHUs CKOPOCTU. OTa GYHKLUA MOXET ObiTb
3anpelyeHa Bbibopom 3HaueHusa [0] Boikn.

7-32 CkopocTb nycka NAA-
per.np.

B HEKOTOPbIX MPYMEHEHNAX AOCTUKEHME Tpebyemoii CKOPOCTU/YCTaBKN MOXKET NMPOVCXOAUTD Ha
NPOTAXEHUN NPOJOSIKUTENIBHOIO BPeMeHU. B Taknx nprMeHeHWsX LienecoobpasHo yCcTaHaBIuBaTb
bUKCMPOBaHHYIO CKOPOCTb ABUraTensa KOMaHAOW npeobpasoBaTensa YacToTbl Nepes BKIIOUYEHNEM
perynaTopa npouecca. 3TO OCyLIeCTBIAETCA YCTaHOBKOW 3HauyeHua ckopocTtu nycka MN-perynatopa
npouecca B napametpe 7-32 Ckopocme nycka [M1[-pea.np..

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

Yem BbilLe 3TO 3HaUYeHue, TeM ObiCTpee NPOUCXOAUT perynmpoBaHme. OfHaKo CMLLKOM 60JbLIoe 3HayYeHne
CNoco6HO MPUBECTU K aBTOKONE6GAHUAM.

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

Wckniouaet CTaTUYECKYIO OLIJVI6Ky CKopocCTn. Yem HMXKe 3HaueHue, Tem 6bICTpee peakynAa. OnHaKo JINWKOM
MaJioe 3HauyeHne cnocobHo npmBectn K aBTOKONEe6GaHUAM.

7-35 lMNocToAHHanA
Bpem.andd.MNA-per. npou.

ObecneuriBaeT KO3GGULIMEHT yCUNEHUA, MPOMOPLIMOHANbHBIN CKOPOCTV M3MEHEHNA CUrHana obpaTHoM
cBA3U. YCTaHOBKa 3TOro mapameTpa Ha Hysb OTK/YaeT AnddepeHumpytolee 3BeHO.

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

Mpy BbICTPBIX N3MEHEHWAX 3afaHNA UK 0BPATHO CBA3N B JAHHOW CUCTEME, MOXHO OTPaHNUNTb
K03bPMLUMEHT ycuneHus anddepeHLUpYOLLEro 3BEHa TaKMM 06pa3oMm, UToObl MOyUnTb BO3MOXXHOCTb
YCTaHOBKYM NPUEMIEMO MOCTOSHHON BpemeHn AnddpepeHUMpoBaHNa A4S MeASIEHHbIX U3MEHEHWI OWNGKN.

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

B npumeHeHuAX, rae UMeeTcA 3HauMTeNbHaA U NPUGNN3UTENBHO NMHeNHaA Koppenaumna Mexay 3ajaHuem
npouecca N CKOpPOCTbio ABWraTess, HeOOXOAUMON ANA AOCTUXKEHUA TaKoro 3afjaHuns, BO3MOXHO
ncrnonb3oBaHne KospduumeHTa NPAMON CBA3N ANIA YNyULleHNA AUHAMUYECKUX xapaktepucTtuk MALI-
perynatopa npotecca.

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

Ecnn B curHane obpaTHOW CBA3M MO TOKY/HANPAXEHWIO MPUCYTCTBYIOT KONebaHWsA, UX MOXHO YMEHbLUNTb C
nomoLblo GUNbTPa HUKHUX YacTOT. ITa NMOCTOAHHAA BPEMEHV COOTBETCTBYET NpeferbHON CKOPOCTH
nynbcayuid, NOABAALMNXCA 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 4. 3TO O3HAuaeT, YTOo GUNLTP NoaaBnseT
BCE CMIHasbl TOKa/HanpsXKeHWs, KOTopble U3MEHATCA C YacToTon 6onee 1,6 KonebaHuin B CeKyHAy.
YnpaBneHvie BbIMOSHAETCA TONIbKO CUTHANIOM 06paTHOM CBA3W, KOTOPbIN U3MEHAETCA C YacToTOoM
(ckopocTbto) meHee 1,6 Tu.

OUNbTP HUXKHMX YacCTOT y/yyllaeT XapakTepUCTUKN YCTaHOBUBLLETOCA PeXMMa, HO BbIGOP CIULLIKOM
60/bLION NOCTOAHHOW BpemeHn GUnbTpa yxyhlaeT AuHammuyeckme csoictea MI-perynsatopa npouecca.

Ta6bnuua 3.11 NapameTpbl perynmpoBaHuA npouecca
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3.4.8 lpumep MNUO-perynaTopa npouecca

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

B 3TOM npriMepe UCNoNb30BaHNA CUCTEMbl BEHTUAALMM
HeobXxoAMMO perynupoBaHue TemnepaTypbl oT -5 go 35 °C
nocpeactsomM noteHynometpa 0-10 B. YnpaBneHue
npoLeccoM UCNonb3yeTca ANA NOALEPKaHUA TemnepaTypbl
Ha NOCTOAHHOM YPOBHe.

Mpu nosbiweHnn Temnepatypbl NMUA-perynatop npouecca
YBeNIMYrBaeT CKOPOCTb BEHTUAALUMM, NPY 3TOM MofdaeTcs
6onblue Bo3gyxa. Korga Temnepatypa CHUXaeTcs, CKOpPOCTb
yMeHbluaeTcA. Micnonb3yemblil AaTumKk nmeeTt pabounin
AmanasoH Temnepatyp ot -10 go 40 °C, 4-20 MA. MuH./
MaKkc. ckopocTb 300/1500 06/MUH.
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PucyHok 3.24 [1ByxnpoBOAHbIN AaTunk

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 nocr.
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 Topapok nporpammuposanHua NU-perynatopa npouecca

OyHKUyNA N2 napametpa |HacTtpoiika

NHnunannsnpynte npeobpasosaTtesib 4acToTbl. 14-22 [2] MHnymranusauma: 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, UTO ABUraTesib BpalaeTcs B NPaBWIbHOM HamnpaBieHuun.
Ecnn gBrratenb nogknoyeH K npeobpasoBaTesnto 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 3afjaHus.

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

NMPOTUBOMOJIONKHOM TPebyeMoMy HampaBheHuio:

1. Vi3meHuTe HanpaBneHve aBuraTensa B napamerpe
4-10 HanpaeneHue spaweHus 0suzamens;

2. BbiknioumTe ceTb — AoxanTecb pPa3pAaKN 3BEHa
NOCTOAHHOIO TOKa — MOMEeHANTe MecTaMu ABe ¢a3bl

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

3) YcraHOBUTE KOHGUIypaLumio 3afiaHnii, mo ecme OUANd3oH 0nA ¢hopmuposaHus 3adaxuli. 3adatime macwmabuposaHue aHaI0208020
8xo0a 8 napamempe 6-**,

3apanTe egUHMLbI U3MepeHUs 3afaHnAa/obpaTHON CBA3N 3-01 [60] °C EaHUUa, oTOGpaxkaeMas Ha gucnnee
YctaHoBuTe MUH. 3agaHue (10 °C): 3-02 -5 °C

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

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

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

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

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

4) OTKOppeKTupyiiTe NpefenbHble 3HaueHUs gns npeobpasoBaTens YacToThI:

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

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

ABHUMAHUE!

I'IepeKmoanenm YyBCTBUTEJIbHbDI - 3aNyCTUTE LUKN NoAauYn NNTAaHNA ANA COXpaHeHWA 3HaYeHuA V no ymon4yaHuio

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

YcTaHOBUTE HMXKHEE 3HaueHue HanpsXeHUa AnA Knemmbl | 6-10 0B

53: 6-11 108B

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

53: 6-25 35 °C

YCTaHOBUTE HU3KOE 3HaUeHue CUrHana obpaTHOWN CBA3N 7-20 [2] AHanoroBbil BXoa 54

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

3afante UCTouyHMK curHana OC:
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QyHKUyNA N2 napametpa |HacTtpoiika

6) basoBble HacTpoiiku MNNA-perynaTopa.

HopmanbHbii/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 ClepytoLlee:
. MponopuroHanbHoe ycuneHve
. Bpems nHTerprpoBaHus
. Bpema anddepeHunpoBaHms

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

1. 3anycTuTe anekTpoaBuUratenb.

2. YcTaHoBuTe anAa napametpa 7-33 lipon.kosg.yc.[MN-pez. npoy. 3HayeHve, paBHoe 0,3, U yBennumBainTe ero Ao Tex
nop, NMoKa curHan obpaTHOM CBA3M He HayHeT MNaBHO U3MEHATbCA. [locne 3TOro ymeHblUanTe 3TO 3HauyeHne [0
MOMeHTa cTabunmsauuy curHana obpaTHoON cBA3W. Tenepb yMeHbwKTe KO3POULMEHT ycuneHus
nponopumnoHanbHOro 3seHa Ha 40-60 %.

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

4. B cnyuyae cucTem oveHb BbICOKOro GbicTpoaencTaus (Bpemsa anddepeHUnpPoBaHUSA) NCMOMb3yiTe TONIbKO NapamMeTp
7-35 MocmosHHasa spem.ouge.lMN/]-pez. npoy.. O6bIYHO 3HaUeHKe 3TOro NnapameTpa B YeTblpe pas3a b6onblue
YCTaHOBJIEHHOrO BPEMEeHU MHTerpupoBaHua. udpdepeHumpytowiee 38eHO JOMMKHO UCMONb30BaTbCA TOIbKO B TOM
cniyyae, ecnu 6bina nNporiaBefeHa NosHas oNTUMK3auna HacTpoek KoadduureHTa ycuneHns nponopLUmoHabHOro
3BEHA U MOCTOSIHHOW BPeMeHn WHTerpupyowero 3seHa. Yoegurecb, 4to aBTokonebaHua curHana obpaTHoN CBA3U B
[JOCTaTOYHOW CTeNeHN NoAaBnAloTCcsA GUABTPOM HIKHUX YAcTOT CUrHana obpaTHON CBSA3W.

YBEJOMJIEHU

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 MUA-perynaTtopoB npeobpa3oBaTenia YacToTbl MOTYT UCMOJb30BaTbCsA HECKONIbKO CMOCO60B. ITOT MeTof
Ha3blBalOT METOAOM HacTporkn Linrnepa — Hukonca.

YBE/IOMJIEHU.

OnucbiBaeMblli MeTOA He cyieflyeT NCNofb30BaTh B CUCTEMaX, KOTOpble MOTYT GbITb NOBpeXAeHbl aBToKonebaHmaMY,
co34aBaeMbiMU NPU HACTPOMKax peryimpoBaHUA ¢ O4eHb Manon YCTONUYNBOCTbIO.

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

cTyneHyaToe Bosgenctere. KoapduumeHT ycuneHna npornopLUmroHanbHOro 3BeHa yBenMumMBaeTca Ao Tex rnop, noka He 6yayT

obHapyxeHbl (MyTem n3mepeHna curHana obpaTHOM CBA3M) He3aTyxalolwme KonebaHus, T. . O MOMEHTa MUHUMaNbHON
ycTonumeoctn cuctembl. CootBeTcTBylolee ycuneHne (Ky) MMeHyeTca rpaHnyHbIM ycuneHmeMm. Mepron konebanuin (Py)
(MMeHyeTCA rpaHUYHbIM NePNOAOM) onpefenaeTcs, Kak NokasaHo Ha PucyHok 3.25.

y()

130BA183.10

—]
~

Py

PucyHok 3.25 Cucrema Ha rpaHuue ycTonymsocTin

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

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

Ku npepcTtaBnaet coboii ycuneHve, Npu KOTOPOM BO3HMKaeT KonebaHue.

Tun ynpaBneHus MNponopuunoHanbHoe ycunernne |MocTtosHHasA BpemeHn Bpemsa
MHTErpupoBaHunsa anddepeHunpoBaHna

MNN-perynatop 0,45 * Ku 0,833 * Py -

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

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

nepeperynnpoBaHnem

Tabnuua 3.13 Hacrpoiika Liurnepa — Hukonca pna perynatopa, Mcxoaa v3 rpaHvubl YCTONYMBOCTA

Kak nokasana npakTuKka, HacTpoKKa perynsatopa no metopy Liurnepa — Hukonca, nowaroBo onucaHHas HUXe, AaeT
XOPOLUYIO PeakLuio 3aMKHYTOrO KOHTYpa AJ1f MHOMMX cMCTeM. YTOo6bl NONyunTb YAOBNETBOPUTENIBHOE PETYNNPOBAHNE,
ornepaTtop NpoLecca MOXXeT HEOAHOKPATHO NMPOK3BOAUTL OKOHUATENbHYIO HAaCTPOWKY perynatopa.
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MNMowaroBoe onucaHve

1. BblbepurTe TONBKO NPOMNOPLMOHaNbHOe perynupoBaHue (MOCTOAHHAA BPEMEHU UHTErpupYIoLLEero 3BeHa BblbmpaeTca
MaKCVMaribHOW, @ NMOCTOsIHHaA BpemeHn auddepeHLmpyiolero 38eHa BbIbMpaeTca paBHOW HyI0).

2. YBenunuusante Ko3boULMEHT ycuneHra NPonopLMOHanbHOro 3BeHa 0 Tex Nop, Noka He 6yayT AOCTUIHYTbI
rpaHMLa HeycToNuMBOCTM (He3aTyxalowme KonebaHus) 1 KpUtnyeckoe 3HaveHne KospdurumneHta ycunenus K.

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

4. C nomoubto Tabnuya 3.13 BbluncnnTe Heobxoanmble napameTpbl MA-perynatopa.

3.5 O6wwme sBonpocbl SIMC

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

dneKTpUYecKne NoMexm Yalle BCEro pacnpoCTpaHATCA B Anana3oHe yactoT oT 150 KMy go 30 Mlu. Bo3aywHble nomexu n3
CcUCTEeMbl NpeobpasoBaTena YacToTbl B AMana3oHe yactoT oT 30 MIy go 1 Ty co3patoTca MHBEPTOPOM, Kabenem asuratena u
aBuUraTenem.

EMKOCTHbIE TOKM B Kabene gBuratens, cBs3aHHble C BbICOKMM 3HaYEHUEM CKOPOCTU U3MEHEHNA HanpaXeHUs ABuraTens
dV/dt, co3patoT TOKM yTeuku.

MprMeHeHne 3KpaHUPOBaHHOIO 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 6onblivie nomexun B cetn B BY-granasoHe Hke 5 MIu. MockonbKy ToK yTeuku (l1) BO3BpalLaeTca B yCTPOWNCTBO
yepes 3KpaH (I3), TO 3KpaHMpPOBaHHbBIV Kabenb ABUraTens co3faeT TONIbKO HeGOosbLLOe deKTpoMarHuTHoe none (l4).

DKpaH OrpaHuyYMBaeT M3nyyaeMble NMOMeXU, HO YBENNYMBAET HN3KOYACTOTHbIE MOMEXW B CeTU NuTaHuA. MNoaknioyanTe sKpaH
Kabena ABuratensa Kak K Kopnycy npeobpa3oBaTtenia YacToTbl, Tak U K KOPRycy ABuratend. [InA noAKnoyeHna sKpaHa
NCMOMb3yNTe COeANHEHHbIE C SKPAHOM 3aXIVMbl, MO3BONAOLME UCKIIOUNTb NPYMEHEHNE CKPYYEHHbIX KOHLIOB SKpaHa.
CKpYTK/ yBeNMUMBaloT CONPOTUBIIEHME SKPaHa Ha BbICOKMX YAcTOTaX, UTO CHUKaeT 3PPeKT IKpaHUMPOBaHMA U yBENNYMBaET
TOK yTeukn (l4).

Ecnn aKkpaHnpoBaHHbI Kabenb ncnonb3yerca Ana nepupeprinHon WWHbI, ANA NOAKIIYEHNA pene, B KauecTBe Kabens
ynpasneHus, 4na nepeaayn CUrHanoB 1 NOAKIIYEHNA TOPMO3a, SKPaH AOMKEH NPUCOeAMHATLCA K KOpnycy Ha obounx
KoHUax. OfHaKo B HEKOTOPbIX Cily4Yasax MOXeT NoTpeboBaTbCA PaspbiB SKPaHa, YTOObl UCKIOUNTL BO3HUKHOBEHME KOHTYpPOB
TOKa B 3KpaHe.
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PucyHok 3.26 Tokn yTeukn

MpoBog 3a3emneHnsa

JKpaH

MuTaHne ot cetn nepemMeHHOro Toka

Mpeo6pa3zoBaTenb YacToTb

JKpaHMPOBaHHbIN Kabenb asuratens

ajlun|h|lw|IN]=

LBuratennb

Ta6bnuua 3.14 MNosicHeHns 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, NAACTUHA AOMKHA ObITb MeTaNInyeckon, NOCKOJIbKY TOKM 3KpaHa
OONTXHbI NnepenaBaTbCA O6paTHO Ha npeo6pasoBaTenb 4acToThbl. Cﬂeﬂ,YET obecneunTb XOpOLLII/IVI BﬂeKTpVNECKVIIZ KOHTaKT
MOHTa>XHOW nnaTthl C Waccu npeo6pa3OBaTenﬂ 4acTOTbl Yepe3 KpenexHble BUHTDI. |'|p|/| NCNoJIb30BaHNWN HESKPAHNPOBAHHOIO
Kabens HEKOTOpble Tpe6OBaHVIF| K N3JTy4eHNIo nomMmex He MmoryTt 6bITb YAOBNETBOPEHDI, XOTA Tp960BaHVIﬂ K
nomMexo3alneHHOCTN BbINOTHAKOTCA.

[inA ymeHbLUEHNA YPOBHA NOMEX, CO3[jaBaeMblX BCell cucTemoin (610KoM 1 yCTaHOBKOW), Kabenu Asuratens n Topmosa
BOMKHbI ObITb Kak MOXXHO Kopoue. He npoknagblBaiiTe CUrHanbHble Kabenn YyBCTBUTENbHBIX YCTPONCTB BAOJb Kabenen
Asuratensa n Topmosa. BY-nomexm ¢ yactotamm Bbiwe 50 My (pacnpocTpaHaiowmeca nNo Bo3ayXxy) CO3Aal0TCA 1eKTPOHHbIMU
yCTpONCTBaMU ynpasneHusA. [Ina nonyyeHna JONONHUTENbHbIX cBeaeHnin 06 SIMC cm. enasa 7.8 MoHmax ¢ yyemom
mpebosaHul no IMC.
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3.5.2 PesynbTaTbl ncnbitaHnim Ha IMC

Cnepytowe pesynbTaTbl UCMbITAHUIA GbINM NOSTyYEHbI Ha CUCTEME, B KOTOPYIO BXOAWUIW npeobpasoBaTesib YyacToThl (C
AOMONHUTENbHBIMI YCTPOWCTBAMY, €CAIM OHW MMENKN CyLeCTBEHHOE 3HaueHre), SKpaHNPOBaHHbIN Kabenb ynpasneHna n 6nok
ynpaeneHua C NOTEHLMOMETPOM, a TakKe ABWraTenb U SKPaHUPOBaHHBIN Kabenb ABuraTens.

Tun ¢unbrpa BY- KoHayKTuBHOE nsnyyeHume U3nyyeHne
nomex
EN 55011 Knacc B Knacc A, Knacc A, Knacc B Knacc A,
KunuwHo- rpynna 1 rpynna 2 HKunumwHo- rpynna 1
KOMMyHasbHble | MpombiwneHHble | MpombiwieHHbl | KOMMyHanbHble | MpombiluneHHble
06bEKTBI, ycnosua e ycnosua 06beKTbI, ycnosusa
npeanpuAaTuA npeanpuATUA
TOprosan n TOprosan 1
CraHpapTbl 1 nerkom nerkomn
Tpe6oBaHuA NMPOMBbILLIEHHO- NPOMbILLNIEHHO-
cTm ctm
EN/IEC 61800-3 Karteropua C1 Karteropua C2 Kateropusa C3 | Kareropusa C1 Kateropusa C2
Ycnosua Ycnosua Ycnosusa Ycnosua Ycnosua
akcnnyatauum 1 | skcnnyatauymm 1 [ akcnnyataumm 2 | skcnayataumm 1 | akcnnyataumm 1
(kunuwe n oduc) | 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 30m 150 m Het Het
Tabnuua 3.15 PesynbTathl ncnbitaHuini Ha SMC (M3nyyeHne nomex N NOMeXo3alyMLLEeHHOCTb)
ABHNMAHMUE!

OTOT TN CUCTEeMbl CUJI0OBOrO npuBoga He npegHasHavyeH AnAa ncnosb3oBaHNA B HV3KOBOJNIbTHOW ceTu obLero
nosib30BaHNA, KOTOpaA obecneumBaet 3ﬂeKTp0CHaﬁ)KeHVIe KUNbIX NomeweHnin. B nogo6Hon ceTn Bcerga ectb pUuckK

BO3HUKHOBEHUA BbICOKOYACTOTHbIX MOMEX, N 3TOM B Cjly4ae MOXeT I10Tpe6OBaTbCﬂ NPUHATNE COOTBETCTBYIOLWUX Mep
3alwnTbl.
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3.5.3 TpeboBaHuA NO U3Ny4yeHmto

CornacHo npombllWIeHHOMY cTaHAapTy Ha DMC ans npeobpa3oBaTeneli YacToTbl C perynupyemoli ckopocTbio (EN/IEC
61800-3:2004) TpeboBaHua no IMC 3aBUCAT OT Cpefbl, B KOTOPOW yCTaHaBNMBAETCA Npeobpa3oBaTesib YacToTbl. OTU Cpefbl, a
TaKXKe COOTBETCTBYIOLME TPeOOBaHMA K HAaNPSAXEHWI0 CEeTV MUTaHUA onucaHbl B Tabnuya 3.16.

Tpe6oBaHuA K KOHAYKTUBHOMY

Kateropusa OnpepeneHune N3NyYEHUNIO COrNnacHoO npepenbHbIM
3HayeHNAM, yKasaHHbiM B EN55011

C1 MNpeobpa3oBaTenn YacToTbl Ha HanpsXeHWe NUTaHUA Huxke 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/MBaeMble B XWJIbIX NOMeLLeHnAX 1 opucax. ITn npeobpasosaTen
YacCTOTbl He ABNAIOTCA NepeABUKHbIMU UM CbeMHbIMW, U NPefHa3HayeHbl Ana
MOHTa)a ¥ BBOAA B KCMyaTauMio CneuuanncTom.

c3 Mpeob6pa3oBaTenun YacToTbl Ha HanpsXeHue nuTaHus Hke 1000 B gna paboTol B Knacc A, rpynna 2
npon3BoACTBEHHON cpefe.

c4 Mpeob6pa3oBaTenu 4acToTbl Ha HanpsxeHue 1000 B v Bbile UNM HOMUHASbHBIA TOK OrpaHununTenbHbI Npeaen

400 A v Bblle, NpeAHa3HauYeHHble ANA PaboTbl MPOM3BOACTBEHHON Cpefie Unu
NCMONb30BaHUA B CJIOXKHbIX CMCTEMAX.

oTcyTCcTBYeT
PaspaboTaiite nnaH obecnevyeHus
3MC

Ta6bnuua 3.16 Tpe6oBaHUA MO U3NYUYEHUIO

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

YcnoBua skcnnyataumm

basoBbiii ctaHgapT

Tpe6oBaHNA K KOHOYKTUBHOMY
M3JIyYEHUIO COTNacHo npepesibHbIM
3HayeHUAM, yKasaHHbiMm B EN55011

oducel)

MNepBble ycnoBua
3KcnnyaTaymm
(*Knnble nomelleHna 1

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

Knacc B

BTopble ycnosus
3KcnnyaTauum
(npou3BoacTBEHHAA cpepna)

Crangapt Ha mnsnyyeHune EN/IEC 61000-6-4 ana npov3BOACTBEHHOMN
cpegpbl.

Knacc A, rpynna 1

Ta6bnuua 3.17 MNpepgenbl cornacHo 6a30BbIM CTaHAApPTaM Ha UsnyvyeHue
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3.5.4 TpeboBaHMA K NOMEXO03aLUNLLEHHOCTH

TpeboBaHVA K MOMEXO03ALULLEHHOCTU AnA Npeobpa3oBaTenei YacToTbl 3aBUCAT OT YC/IOBUI, B KOTOPbIX OHU
3KCnnyaTmpytoTca. TpeboBaHUA AnA NPOU3BOACTBEHHON Cpeabl ABNATCA 6onee BbICOKAMY, Hexenu TpeboBaHWsa ansa cpefbl
B XW/bIX nomelleHusx unm oducax. Bce npeobpasosatenu yactotol Danfoss cooTBeTcTBYIOT TpeboBaHUAM Ans paboThl Kak B
NPOU3BOACTBEHHON CPEAe, TaK U B XUbIX MOMELLEHUAX U Oducax.

AnA noaTBepPXKAEHMA YCTOMUYMBOCTY K Momexam Obiniv NpoBefeHbl crefylolye UCNbITaHA NpeobpasoBaTtesia YacToTbl (C
AOMONHUTENbHBIMY YCTPOWCTBAMM, €CNIM OHU CYLLECTBEHHbI), SKPaHWPOBaHHOro Kabena ynpasneHus, 6noka ynpasneHns ¢
noTeHUoOMeTpoM, Kabena aAsuraTena u AsuraTena.

WcnbiTaHns npoBoannncb B COOTBETCTBUM CO CrieflylowiMu 6a3oBbiMU cTaHAapTamu. MoapobHee cm. Tabauya 3.18.

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

. EN 61000-4-3 (IEC 61000-4-3): V3nyyeHune, co3gaBaemoe MPOHNKAIOLWMNM 3AeKTPOMArHUTHbIM NOsieM C
amnAuTygHon mogynaumeit. BocnpounssegeHve Bo3aencTBMIN pagnonokauMoHHoro obopyaosaHmsa 1 o6opynoBaHua
CBA3W, a TakKe MOOWbHbIX CPefCTB CBA3N.

. EN 61000-4-4 (IEC 61000-4-4): UmnynbcHble nepexofHble npouecchl. MogenvpoBaHne Nomex, Bbi3biBaeMblX
nepeknlyeHnemM KOHTaKTopa, pefie UM aHaNorMyYHbIX YCTPOMCTB.

. EN 61000-4-5 (IEC 61000-4-5): MNepexoaHble Npoueccbl ¢ 6pockaMun HanpsXeHusi. BocnpounseeneHne nepexogHbix
NpoLEeCccoB, CBA3aHHbIX C yAapOM MOJSIHMM BONM3N YCTaHOBOK.

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

basoBbiii ctaHgapT Umnynbcbl Bpockun dn.-cTaTny. PapgnouactoTtHoe HanpsaxeHune BY-nomex
IEC 61000-4-4 HanpaX}eHna paspagbl 3NeKTpOMarHuTHoe B cHdasHOM pexume
IEC 61000-4-5 IEC none IEC 61000-4-6
61000-4-2 IEC 61000-4-3
Kputepun 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 kKB CM 4 kBt/2 Om" — — 10 Bsgo.
PasgeneHue Harpysku 4 kB CM 4 kBt/2 Om" — — 10 Bsgs.
Llenn ynpasnexus 2 KB CM 2 kB/2 Om" — — 10 Bsgg.
CTaHaapTHasa WWHa 2 kKB CM 2 kB/2 Om" — — 10 Bsgs.
Mposoaa pene 2 KB CM 2 kB/2 Om" — — 10 Bsgs.
HononHutenbHble 2 kKB 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 Nomexo3almLeHHOCTH, AnanasoH HanpskeHus: 380-500 B, 525-600 B,
525-690 B

") Hagodka Ha 3kpaH kabens
AD: sanekmpocmamuyeckuli paspsao depes 8030yx; CD: anekmpocmamuyeckull paspao npu koHmakme; CM: cuHegasHelt pexum; DM:
ouhpepeHyUanbHbIU pexum
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3.6 [anbBaHM4eckKas pa3Baska (PELV)

3.6.1 PELV — 3awmtHoOe cBepXHM3KOe
Hanps>keHue

ABH/MAHUE!

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

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

ABHVMAHUE!

MNpnKocHOBEHME K TOKOBEAYLMM YacTAM MOXeT
NprBecTM K CMepTeNibHOMY MCXogy — faKke ecnu
060pyAoOBaHNE OTKIIIOYEHO OT CETU.

Mpexpge yem KacaTbCA TOKOBEAYLLMX YacTel, BbiAepXKuTe
Heob6xoauMoe Bpems, yKa3aHHoe B 21aea 2.1 Mepobl
npedocmopoxHocmu.

Bonee KOpOTKMIN NPOMEXKYTOK BpeMeHMN AoNnycKaeTca
TONbKO B TOM CJlyyae, e 3TO yKa3aHO Ha MacnopTHOMN
Tabnuuke KOHKpeTHOro 6noka.

Y6enntecb TakxKe, YTO OTK/IOUEHbI APYrine UCTOYHUKA
HanpsXeHns.

3awmTa OT Nopa)eHusa SNEKTPUYECKM TOKOM obecreyeHa,
eCnin aneKTpuyeckoe nNuTaHne nmeet nonaumo tuna PELV,
a MOHTaX BbIMOJIHEH B COOTBETCTBUM C TpeboBaHMAMU,
N3N0KEHHbIMU B MECTHbIX/TOCYAapCTBEHHbIX HOpMaT/Bax
onsa uctoyHukos PELV.

Bce knemmbl ynpasneHua n BbiBogbl pene 01-03/04-06
COOTBETCTBYIOT TpeboBaHuAM PELV. 3To He oTHOCKTCA K
3a3eM/IeHHO BETBYM TPEeYrofibHMKa C HanpsaXeHnem Bbille
400 B. lanbBaHnyeckas pa3Bsizka obecneunBaeTcs
BbINONHEHVeM TPe6OBaHWI MO YCUNEHHON U30AALMA U 3a
CYeT COOTBETCTBYIOLWMX AJINH NyTEN yTeuek ToKa 1
N30NIALMOHHBIX PACcCTOAHUIA. ITN TpeboBaHUA YKa3aHbl B
craHgapte EN 61800-5-1.

YTto6b1 06ecneunts 3awuty PELV, Bce coeguHeHuns ¢
KieMMamy ynpaBneHus AOMKHbI ObiTb BbIMOIHEHDI
cornacHo TpebosaHuam PELV. KoMnoHeHTbI,
obecrneunBaloLLme SMeKTPUYECKYI0 U30NALMIO, OTBEYaloT
TaKXe TpeboBaHUAM K MOBbILIEHHON N30NALUN 1
BblAEP>KMBAIOT COOTBETCTBYIOLME UCMBbITAHWSA, KakK YKa3aHo
B EN 61800-5-1.

[anbBaHuyeckyto pa3saAsKy PELV moxHO BMAaeTb B 6 MecTax
(cm.PucyHok 3.27).

1. WCTOUYHMK nuTaHmsa (co ctabunmnsaTopom
HanpsxxeHns SMPS) ¢ nsonaumen curHana Unocr.
Toka XapaKTEPU3YIOLWero HarnpsXeHve B
NPOMEXYTOUYHON Lienu.

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

3. M3mepurTenbHble npeobpasoBaTeny ToKa.

»

OnTonapa, Moaynb TOPMOXKEHUS.

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

6. 3akasHble pene.
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PucyHok 3.27 lanbBaHnyecKkan pas3Baska

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

CobniopaiiTe HauMOHabHbIE U MECTHble HOPMAaTUBbI,
OTHOCAWMECA K 3alWUTHOMY 3a3eMNieHnio 06opyAoBaHUSA C
TOKOM yTeukn > 3,5 MA.

TexHonorua npeobpasoBaTens nogpasymeBaeT
KOMMYTaLMio MO BbICOKOWM YacToTe Npu BbICOKOM
MOLLHOCTW, YTO CO3AaeT TOK YTEeUKUN Ha 3a3emieHnun. Tok
npu oTkase npeobpasoBaTena YacTOTbl, BO3HUKAOLWMNIA Ha
BbIXOAHbIX CMJIOBbIX KNeMMaX, MOXeT cofeprkaTb
KOMMOHEHT MOCTOAHHOIO TOKa, KOTOPbIV MOXET NpUBoOANTb
K 3apAfKe KOHAeHcaTopoB ¢unbTpa n K obpasoBaHuio
nepexofHbIX TOKOB 3a3eMieHUs.

Ha ToK yTeukn Ha 3emnio BAnAIOT cnepytolme GpakTopbl.

. OunbTpbl BY
. 3KpaHMpOBaHHble Kabenu aBuratens

. MOLLHOCTb Npeobpa3oBaTenia YacToTbl (Cm.
PucyHok 3.28)

. NINHeNHble UCKaxeHua (cM. PucyHoK 3.29)

Leakage current

13088955.12

b

Motor cable length

PucyHok 3.28 BnuaHune AnvHbl Kabena 1 MOLWHOCTU Ha TOK
yTeuKu.

Leakage current

13088956.12

[ THVD=0%

O THVD=5%

PucyHok 3.29 BnvAHne nCKaXXeHUA B LLIeNN Ha TOK yTeUkun

YBEJOMJIEHU

Mpun ucnonb3oBaHun eunbTpa BbiknounTe 14-50 RFI Filter
BO Bpems 3apAfKu, YTobbl n3bexaTb NosaBneHns
60/1bLLIOro TOKa YTeUKN 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 3a3eMfieHne OfHUM
u3 cregyloLwmx cnocobos.

. CeyveHnie npoBoAa 3a3emsieHnA (knemma 95)
LOJIXKHO 6bITb He MeHee 10 MM

. CnepyeT ncrnonb3oBaTh Ba OTAENbHbIX NPOBOAA
3a3eM/eHNs COOTBETCTBYIOLWMX HOpPMaTUBaM
pa3mepos.

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

Mcnonb3oBaHue AaTYMKOB OCTAaTOYHOrO TOKa

Ecnn ucnonbsytotca gaTumkm octatoyHoro toka (RCD),
TaKXe M3BEeCTHble Kak aBTOMaTUYeCcKre BbiKoyaTenu and
3almMTbl 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 3eMiio.

. Pasmepbl RCD cnepyet nogbupatb € yyeTom
KOHOUrypaumum cuctemMbl U YCNIOBUI OKpY»KatoLLel
cpepbl.

Cm. Takxe 3awjuma om nopaxeHusa s7ieKmpu4eckumMm moKom.

,,,,, RCD with low feypoft
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 BanaHne 4yacToTbl OTKNIOUYEHUA faTumka
octatoyHoro Toka (RCD) Ha BennumnHbl pearmpoBaHua/
n3mepsemble BeNIMYUHbI
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3.8 OyHKLMM TOPMOXKEHMA

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

3.8.1 MexaHunyecKkuin yaepKmsaroLunm
TOpMO3

MexaHnueckunii yaepKunsawin TOpMo3 yCTaHaBIMBaeTCs
NPAMO Ha Basy ABWraTeNs U BbIMOJHAET CTaTUYecKoe
TopMoeHue. Mpy CTaTUYeckoMm TOPMOXKEHUN TOPMO3
NPUXMMAETCA K ABUraTento nocie Toro, Kak Harpyska
OCTaHOBfMEHA. YAepXKMBalowWmin TOPMO3 NnbOo ynpasnsercs
nporpamMmrpyemMbiM IOrM4eckum KoHTponnepom (MIK),
nn60o nonyyaeT ynpaBasiowmin curHan npamo ¢ LrdpoBoro
BbIXOZa OT Npeobpa3oBaTesnisi YacToTbl.

YBEJOMJIEHU

npe06pa3osaTenb 4acToTbl He MOXKeT obecneunTb
6e3onacHoe ynpaBneHne mexaHn4yeckmum Topmosom. B
CXemMy YyCTaHOBKW AO0J1XKHaA 6bITb BKJ/IlOYEHa Lienb
ny6m/|posaH|/|ﬂ ANA ynpasneHna TopmMmosom.

3.8.2 InHammnyeckoe TOpMOKeHne

[nHammnyeckoe TOpMOXKeHMe BbINOHAETCA BHYTPYU

npeobpasoBaTens YacToTbl U UCMOMb3YeTCA ANA

3amepsieHNA ABuraTens O OKOHYaTeslbHON OCTaHOBKMU.

WmetoTca cnepytowme cnocobbl ArHaMMYECKOro

TOPMOXKEHUA:

. PesnctnsHoe topmorkenue. IGBT TopmoxeHus

noaaepXnBaeT nepeHanpsxeHre Ha ypoBHe
HWXe onpepenieHHoro nopora nytem
HanpasfeHUA SHEPrum TOPMOXKEHUA OT ABUraTens
K MOAK/IOYEHHOMY TOPMO3HOMY pe3ncTopy
(2-10 OyHkyua mopmoxeHua=[1])

. TopmoXKeHMe nepeMeHHbIM TOKOM. JHeprus
TOPMOXKEHUA pacnpelenseTca B ABuraTene nytem
M3MEHEHUA COCTOAHWI NOTepb B ABUraTene.
DyHKUUA 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. [OCTOAHHDIN
TOK C nepemogynaumen, fobasnsembiin K
rnepemeHHOMY TOKY, JeliCTBYeT B KauyecTBe
CUrHana MHOYKLMOHHOMO TOPMOXeHus (nap.
2-02 DC Braking Time # 0 c).
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3.8.3 Bblbop TOPMO3HOro pesncropa

TopMO3HOI pe3ncTop HeOBXoAUM A PACCEeVBAHUA NOBbILIEHHOW MOLLHOCTY, BbIAENSAEMON NPY TOPMOXEHUN B
reHepaTopHOM pexume. MpuMeHeHre TOPMO3HOIo pe3ncTopa obecreunBaeT NnoroLeHre BbIAENAEMON SHEPIUX B
TOPMO3HOM PEe3UCTOpe, a He B NpeobpaszoBaTesnie YacToTbl. MogpobHee cM. B Pyko8odcmee No Npoekmupo8aHuio MopMO3HbIX
pe3ucmopos.

Ecnu BenuumHa KMHETMYECKON SHeprumn, nepeaaBaeMoll B pe3ncTop B KaXkAOM MHTepBane TOPMOXKEHWA, He N3BECTHa,
CPefHIo MOLHOCTb MOXHO paccumTaTb Ha OCHOBE BPEMEHW LMKIIA U BPEMEHV TOPMOXKEHUA (MPEPbIBUCTLIA Pabounin LmKn).
MpepbiBUCTBI paboumnin LKA pe3ncTopa NokasbiBaeT UHTEPBan BPEMEHU, B TEYEHNE KOTOPOro Pe3ncTop BKYeH. Ha
PucyHoK 3.32 nokasaH TUMUYHbIN LUK TOPMOXKEHNSA.

YBENJOMJIEHU

MocTaBWwMKN gBUraTenein 4acto Nosb3yloTCcA NapameTpom S5, yctaHaBnMBasA AONYCTUMYIO HarpysKy, KoTopas
XapaKTepusyeT NPepbIBUCTbIN paboumnil LMK,

MpepbIBUCTBIA pabounii LMKN AnA pe3ncTopa paccunTbiBaeTCsa cleyowymMm o6pasom:
Pa6ouyuti yukn = tp/T

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

Load

130BA167.10

]

Speed |
\
\

tol ta

ta tc [tb [to\ta

T

\
|

tc [ tb
\

Time

PucyHoK 3.32 TUNWYHBIA LMK TOPMOXKEHUA

Pa6bounin UnKn TopmoxkeHus | Pabounin LMKn TOpMOXKeHUa npu
OnutenbHocTb UMKna (c) npu nonHom (100 %) noBblweHHoM (150/160 %)
KpYTALLEM MOMEHTe KpYTALLEM 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 MOBbILEHHOI NeperpysKkn

KomnaHua Danfoss npepnaraeT TOpMO3Hble pe3ucTopbl ¢ pabounm Luknom 5 %, 10 % u 40 %. Ecnn ncnonb3yetca 10 %
pabounii UMK/, TOPMO3HbIe PE3UCTOPbI MOMOLLAIT MOLHOCTb TOPMOXKEHMA B TedeHne 10 % BpemeHu ymkna. OcTaiowymecs
90 % BpeMeHM LMKNa UCNONb3YIOTCA ANA pacceaHnA M3ObITOYHOro Tenna.
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Y6enumtecb, UTo pe3ncTop NoaxoanT Ans 06paboTkm Tpebyemoro BpemMeHn TopMoXKeHUs. MakcManbHO AonycTMmas
Harpy3ka Ha TOPMO3HOM Pe3UCTOpe ONpPeaeNaeTca Kak MMKOBas MOLWHOCTb NPW 3aaHHOM MPEPbLIBUCTOM paboyem umKe.
ConpoTuBneHrEe TOPMO3HOIO PE3NCTOPa BbIUUCISETCS No Gopmyne:

Ve
Priuk.

Rropm. [OM] =

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

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

MowHocTb Topmo3 aKTuBeH MpepynpexpeHne nepen OTKnloyeHue (3awunTHoE
OTKJ/loYeHnem OTKJIl0UEeHue)

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 Mpepenbl TOpMOXKEHUA

* * 3ggucum om munopasmepa no MowHocmu

YBELIOMJIEHU

Ecnn ncnonb3yioTca TOPpMO3Hble pe3ncTopbl, NocTaBisiemMble He KomnaHuen Danfoss, y6egutecb, YTO OHM CNOCOGHDI
Bblaep»KaTb Hanps»keHns 410 B, 820 B, 850 B, 975 B unn 1130 B.

KomnaHua Danfoss pekomeHgyeT NCMoMb30BaTb COMPOTUBAEHNE TOPMOXKEHUA Rrec. ITO rapaHTUpyeT Cnoco6HOCTb
npeobpa3oBaTenifi YacToTbl K TOPMOXKEHMIO C MAKCYMATIbHO BbICOKUM KPYTALMM MOMEHTOM (Mropwm.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 YacToTbl Ha HanpaxeHua 200, 480, 500 n 600 B Topmo3Hoe conpoTuBneHne Rrec Mpu
TOPMO3HOM MOMeHTe, paBHOM 160 %, onpeaenaeTca BblpaXKeHnem:

. _ 107780 . _ 630137

2008 : Rrec = 57 L2 [OM] 6008 : Rrec= 57 ey 1OM]
o 464923 . Rrec— —832064

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

YBENOMJIEHU

COHpOTVIBHEHI/Ie uenn Bbl6paHHOF0 TOPMO3HOro pe3ncTtopa He AOJIXKHO NpeBbillaTb 3Ha4YeHNA, peKomeHayemMmoro
Danfoss. np806p33083TEJ1I/I 4acToTbl TNOpPa3mepoB D-F nmeloT HeCKonbko TOPMO3HbIX npepblsaTeneil n Tp86yK)T
MnCcnosib3oBaHUA OQHOINro TOPMO3HOro pe3ncTopa Ha Ka<gbin TOpMOBHOI?I npepbiBaTesb.

YBE/IOMJIEHU.

Ecnm B TOPMO3HOM TPAH3UCTOpPEe NPONCXoa4nNT KOPOTKOe 3aMblKaHNe, pacceAHNEe MOLWHOCTUA B TOPMO3HOM pe3unctope
MOXeT ObITb npepoTBpaweHo TOJIbKO OTK/IlOYeHnem npe06pasoBaTenﬂ 4acToTbl OT nV|Ta|ou.|,e|7| ceTn C nomMmoulbto
ceTeBOro BbiKnw4vaTena Win KOHTaKTopa. KOHTaKTOP MOXeT ynpaBnAaTbCA npeo6pa303aTeneM 4acToTbl.
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ABHVMAHUWE!

OMACHOCTb NOXAPA
TopMmo3Hble pe3ncTopbl MOTFYT CUIbHO HarpeBaTbCsl BO Bpems/nocsie TOpMOXKeHus, Mo3ToMy Heobxoanmo obecneunTb
NoXapo6e30nacHOCTb cpeabl, B KOTOPOI OHU YCTaHOBJIEHbI.

3.8.4 YnpaBneHue ¢ nomoLbio GyHKLNN TOPMOXKEHUA

Topmo3 3aWmiLeH OT KOPOTKOro 3amblKaH/A TOPMO3HOrO Pe3ncTopa, a TOPMO3HON TPaH3UCTOP KOHTPONMPYETCA C Lenbio
0bHapyXeHUA ero KOPOTKOro 3amblKaHuA. [InA 3aluTbl TOPMO3HOMO pe3ncTopa OT Neperpysky B cfiyyae BO3HUKHOBEHUA
HeucnpaBHOCTY Npeobpa3zoBaTena YacTOTbl MOXET UCMONb30BaTbCA PeneiHblN/LMppoBON BbIXOA.

Kpome Toro, Topmo3Holi pe3nctop obecneurBaeT BO3MOXHOCTb CUMTbIBAHNA 3HAYEHWUI I MFTHOBEHHOW MOLLHOCTU U CpefHen
MOLUHOCTU 3a nocnegHue 120 c. TOpMO3 MOXKET TaKKe KOHTPONMpPOBaTb BO30YKAEeHNE MOLLHOCTA TOPMOXEHUA 1
obecrneunBaTb, YTOObl OHa He MpeBbiWana npegena, ycTaHOBIeHHOro B napameTpe 2-12 Brake Power Limit (kW). B napametpe
2-13 Brake Power Monitoring Bbi6upaetca ¢yHKUMA, KOTopas GyaeT BbIMOMHATLCA, KOrAa MOLWHOCTb, NepeaaBaeMas Ha
TOPMO3HOW pe3ncTop, NPeBbICUT Npeaen, yCTaHOBMEeHHbIN B napameTpe 2-12 Brake Power Limit (kW).

ANPEAYNPEXOEHUE

KoHTponb MOLWHOCTM TOpMO3a He ABNAeTCA 3almTHON yHKUMel; ana 3Toin uenu Tpebyetca Tennosoe pene. Lienb
TOPMO3HOro pe3ncTopa He 3aluleHa OT YTeUKM Ha 3emMiio.

BMecTo GYHKLMM TOPMOXKEHWS MOXKHO UCMONb30BaTh GYHKLMIO KOHMPOossa nepeHanpsaxeHus (OVC) (BkniovaeTcs B napametpe
2-17 Over-voltage Control. [aHHan GpyHKLMA aKTUBHA ANA BCEX YCTPOWCTB. ECv HanpsKeHWe Lueny NOCTOAHHOMO TOKa
YBENMUMBAETCA, 3Ta GYHKLMUA NO3BONAET 136exKaTb OTKMIOUEHNSA NyTEM YBEIMUYEHUA BbIXOLHOMN YacTOTbl 4/ OrpaHuyeHUs
HaNPsXXeHWs, NOCTYNaloLWero 13 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] HesagHonosntoc. ¢ nocm. MagzH.)
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3.9 YnpaBneHune mexaHn4yecknM TOPMO30M

B noabeMHbIx MexaHM3Max HEOOXOAMMO YNPABNATb 3M1EKTPOMAarHUTHbIM TOPMO30M. [InA ynpaBieHsa TOPMO30M HEOOXO0AMM
peneiHbii Bbixog (pene 1 unu pene 2) unn nporpaMmmrpyemblii LudpoBoi Bbixog (knemma 27 mnm 29). O6bIYHO 3TOT BbIXOA,
LOMKEH 3aMblKaTbCA, eCn Npeobpa3oBaTesib YaCTOTbl HE MOXET «yaepKaTb» ABUraTenb. Ana cuctem, B KOTOPbIX
NCMONb3yeTCA SNeKTPOMarHUTHbIN TOPMO3, B MapameTpax 5-40 Pesne ¢pyHkyul (napameTp maccuBa), 5-30 Knemma 27,
yugposoli 8bixo0 unun 5-31 Knemma 29, yugposoli 8bixo0d, BblbepuTe [32] Ynpasn.mex.mopmo3om.

Ecnun BbibpaHo [32] Ynpasn.mex.mopmMo3oM, MeXaHNYeCK/e TOPMO3Hble pefie OCTAloTCA BO BPEMs 3amycka B 3aMKHYTOM
COCTOSIHMM JO TeX MOop, MOKa BbIXOAHOW TOK He MPeBbICUT 3HauyeHue, 3agaHHoe B nap. 2-20 Tok omnyckaHus mopmo3a. Mpwu
OCTaHOBE MeXaHWYeCKni TOPMO3 3aMblKAaeTCsl, KOFrAa CKOPOCTb CTAaHOBUTCS MeHblUe BeNnUMHbl, 334aHHON B nap.

2-21 Ckopocmeb 8K/toHeHUs mopmo3a [06/MuH]. Ecnn npeobpa3oBaTtesib YaCTOTbl OKa3bIBaeTCA B aBapUNHOM COCTOAHUM,
Hanpumep, B CUTYaLMn NepeHanpaxXeHns, MexaHUYecKnin TOpMO3 HEMEANEHHO BKIIOYAETCA. ITO e NPOUCXOANT 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 mexaHU4eCckum TOPMO30M B Pa3OMKHYTOM KOHType
[na ynpaBneHua 3neKTpomMarHUTHbIM TOPMO30M HeOBXOAMMO BbINOMAHWTL Crieaylolme AeACTBIA.
1. Wcnonb3ynte gna ynpasneHnAa TOPMO30OM BbIXOA penie unun LuppoBor BbIxog (knemma 27 nnn 29). MNpn
HeOGXO,D,I/IMOCTVI VICI'IOJ'Ib3yl7ITe KOHTaKTOpP.
2. Y6enumTechb, UTO 3TOT BbIXOA BbIK/OUEH, KOra npeobpa3oBaTesib YacTOTbl HE MOXET YNpaBnATb ABuratenem. 31o

MOXeT I'IpOI/I3OVITVI, Hanpumep, Korga Harpyska JiMWKOM BeMKa UK Korga ABuraTtesib He YCTaHOBJEH.

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, KOrga Tok ABuratens NpesbilWaeT 3HayeHue, 3agaHHoe B 2-20 Tok omnyckaHus mopmo3a.

5. Topmo3 cpabaTblBaeT, ecv BbIXOAHAA YyacTOTa MeHbLUEe YacToTbl, yCTaHOBNEeHHON B 2-21 CKopocmb 8K/IOYeHUs
mopmo3sa [06/MuH] nnn 2-22 CKopocms 8K/Io4eHUs mopmo3a [Ty, n ToNbKo B TOM Cilyyae, ecin npeobpasosaTtesib
YacTOTbl BbIMOJHAET KOMaHAY OCTaHOBa.
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YBEIOMJIEHU

Mpy ncnonb3oBaHUM B CUCTEMAX BEPTUKANbHOrO MNOogbemMa UAn B NOABbEMHbIX MEXaHM3MaX HaCTOATENbHO
pekomeHayeTcA o6ecneuynTb BO3MOXKHOCTb OCTaHOBA HarpysKu B cllyyae aBapuiiHON CUTYaLUnU UM HENCNPaBHOCTU.
Ecnun npeo6pasoBaTenb YaCTOTbl HAXOANTCA B aBaPUIHOM PeXUMe UK B Clydyae nepeHanpmKeHns, MexaHu4eckun
TOPMO3 HemegJieHHO cpabaTbiBaer.

Ona npyMeHeHUA B NOABbEMHBIX MexaHM3Max ybeautecb B TOM, UTO NpefesibHble 3HaUYeHWA KPYyTALLero MoOMeHTa B
napameTpax 4-16 [JguzamesnoH.pexum ¢ 02paHuy. momeHma wn 4-17 [eHepamopH.pexum ¢ 02paHuy.MoMeHma yCTaHOBNEHbl Ha
MeHblLUMe 3HaYeHNA NO CPaBHEHUIO C NpefesibHbIM 3HaYeHeM TokKa B napametpe 4-18 [Ipedesn no moky. PekomeHpyeTca
yCTaHOBUTb AnA 14-25 3adepxka omksiod.npu nped. MomeHme 3HadeHue «0», ana 14-26 3ad. omk. npu Heucn. uH8. —
3HaueHwue «0», a ana 14-10 Omka3 numaHus — 3HaueHue [3] Boibee.

3.9.1 MexaHn4ecKun TOPpMO3 NOABEMHOIO MexaHn3ma

B VLT® AutomationDrive pean13osaHo ynpasfieHre MexaHNYeckiM TOPMO30M, NpefHa3HaueHHoe cneLuanbHo Ana
UCMOJb30BaHNA B MOABEMHbIX MeXaHu3Max. MexaHN4YecKuii TopmMo3 Asi MOAbEMHOIO MeXaHV3Ma NpPUBOAUTCA B AeicTBre
npu Boibope [6] B napametpe 1-72 QyHkyusa 3anycka. OCHOBHOE OTAMYME OT OObIYHOMO YMNPABNEHUS MEXAaHUYECKUM
TOPMO30M COCTOUT B TOM, YTO PYHKLUA MEXAHNYECKOTO TOPMOXKEHUS MOABEMHOIO MeXaH/3Ma HanpsAMYIo YnpaBnseT pene
TOPMOXKeHUsA. BMecTo 3ajaHuA ToKa Ans OTNyCKaHWsA TOPMO3a onpefenseTcsa KPYTALWUA MOMEHT, Npuiaraemblii K
cuenneHHoMy TOPMO3y nepef oTnyckaHneMm. MNoCcKoNbKy KpyTALUA MOMEHT ONpPeAenseTcs Hanpamylo, ynpoLlaeTcs
HacTpoliKa AnA NPUIOXKeHN B MOGBEMHbIX MeXaHM3MaX.

YTto6bl Nonyumtb 6onee GbICTPOE ynpaBfieHMe NpY OTNYCKaHUM TOPMO3a, UCMonb3ynTte 2-28 Koag. popcuposaHus ycuneHus.
CTparerusi MexaHMYeCcKoro TOPMOXeHNA B MOABbEMHbIX MEXaHU3MaX OCHOBbIBAETCA Ha 3-LUaroBOW MOC/efoBaTeNbHOCTY, B
KOTOpOW yrpaBneHne ABUraTenemM u oTnycKaHne TOPMO3a CUHXPOHU3UPYIOTCA C Lienbio 06ecneymTb oTrnycKaHue TOPMO30B C
MaKCVMMaslbHO BO3MOXHOW MaBHOCTbIO.

1. MpepBapuTenbHOe HamarHn4YMBaHNe ABuraTens
YT06bl 06ecneuntsb GYyHKLMIO yaepKaHua B ABuraTene 1 yoeanTbCca B TOM, YTO OH YCTaHOB/IEH MPaBUIbHO, cnepyet
npeaBapuTeNnbHO HaMarHUTUTL ABWraTenb.

2. MNpunoxeHne KpyTALLEro MOMeHTa K cLenieHHOMY TOpMO3y
Korga rpy3 yaepunBaetca MexaHNM4yeCKM TOPMO30M, BENNYMHY rpy3a onpefenntb HEBO3MOXKHO — MOXHO
onpenenuTb TONbKO HamnpasfieHWe ero nepemelleHus. B MOMeHT pacuenneHusa TopMo3a Heob6xogumo nepenatb
ynpaBsrieHve rpy3om asuratento. Ytobbl obneruntb 3Ty nepepauy yrnpasneHus, B HanpaBneHUy NOAHATAA rpy3a
npunaraeTcsa KpyTAWMUA MOMEHT, 3ajaBaeMblil Nonb3oBaTtenem B 2-26 3adaHue Kpymsaw,. MoMeHmd. TO No3BonsaeT
WHMLNANM3NpoBaTb PErynaTop CKOPOCTUH, KOTOPbI B uTore 6epeT Ha cebs ynpaBneHue rpysom. Ytobbl cokpaTuTb
N3HOC KOPOOKM Nepefay BcneacTere cBOOGOAHOro xofa, KpyTALWMIA MOMEHT YCUAMBAIOT.

3. OTnyckaHne Topmosa
Korga KpyTAwmiA MOMEHT AOCTUraeT 3HaueHUs, YCTaHOBIIEHHOrO B nap. 2-26 3adaHue Kpymaw. MOMeHmd, TOPMO3
oTnyckaeTca. 3HaueHune, yCTaHOBNEHHOoe B nap. 2-25 Bpemsa omnyckaHus mopmo3a, onpefensaeT 3agepXKy nepen
CHATMEM Tpy3a ¢ Topmo3a. YTobbl obecneunTb Kak MOXKHO 6osiee GbICTPYIO peakLMio Ha 3Tamn Harpy»KeHus,
cnenyiowmin 3a OTNyCcKaHMeM TOpMO3a, MOXHO dopcupoBaTb 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 Npu ynpasieHUn mexaHn4eCKMm TopmMo3omMm noagbeMHOro mexaHmsma

I) 3apepKa BKIlOUEHNA Topmo3a: MpeobpaszoBaTesb YaCTOTbl HAUMHAET CHOBA C MOJIOXKEHVS 33[4e/ICTBOBAHHOIO
MexXaHNYecKoro Topmosa.

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

I'Ilemep PacClWMpPpeHHOro ynpasieHnAa MexXaHNn4eCKMM TOPMO30M B NMOADBEMHbBIX MeéXaHn3mMax CM. B.

3.9.2 KabenbHadA npoBoaka TOPMO3HOro pe3nctopa

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

Mporpammupyembiin nornyecknii Kontponnep (MJK)
npepacTasnAeT coboii 3afaHHyIo Nosib3oBaTeNnem
nocnefoBaTeNbHOCTb AENCTBUIA (CM. NapameTp
13-52 [lelicmsue koHmposnnepa SL [x]) koraa

cooTBeTCTBYIOWEE 3ajaHHOE NoNb3oBaTesiemMm cobbiTre (cm.

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

YcnoBuem ans cobbiTiA MOXET OblTb onpeaeneHHoe
COCTOAHME WS TaKoe YC/I0BME, MPY KOTOPOM BbIXOA 13
JIOTVIKM UNK onepaHia KomnapaTopa 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 OeiNcTBMA NPOHYMEPOBaHbl Kaxgoe no
OTAENbHOCTU 1 CBA3aHbl B Mapbl (COCTOAHUA). OTO
03HayvaerT, yTo, Korga HactynaeT cobeimue [0] (npuobpeTaet
3HayeHne TRUE (MctuHa)), BbinonHaetca delicmaue [0].
Mocne 3Toro aHanusnpytoTca coctoaHus [1] cobsimus u,
ecn oHo oueHuBaeTtcs Kak TRUE (MctuHa), BbinonHAeTcA
[1] Oeticmsue, n T. A. B KaXkabliA MOMEHT BPEMEHN
OLIeHNBAETCA TONbKO OAHO cobbiThe. Ecnu cobbiTne
oueHeHo Kak FALSE (Jloxb), B TeueHne TeKyLLero
MHTepBana ckaHupoBaHuA (B MJ1K) H1MYero He npoucxoauTt
N HUKaKue apyruve cobbITVA He aHanM3npyTca. 3To
3HauuT, yto Korga [MJ1K 3anyckaeTcs, B KaXAom MHTepBane
CKaHWPOBAHWS OH BbIMOJIHAET OUeHKy [0] cobbimus. Tonbko
Korga oueHka [0] cobbimus npumeT 3HaueHne TRUE
(Uctuna), NNK BbinonHuT [0] delicmseue N HavHeT
oueHuBaTb [1] cobbimue. MOXHO 3anporpamMmmnpoBatb oT 1
no 20 cobbimul n delicmeudl.

Korga npowusowno nocnegHee cobsimue/delicmeaue,
nocneaoBaTeNlbHOCTb HauMHaeTcs cHoBa ¢ [0] cobbimus/[0]
Oeticmasus. 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 BHyTpeHHUIA perynaTtop Toka, npumep

KomnapaTtopbi

KomnapaTtopbl ncnonb3yoTca ana cpaBHeHMA
HenpepbIBHbIX NePEeMEHHbIX (BbIXOAHON 4acToOTbl,
BbIXOHOIO TOKa, aHanoroBOro BXOAHOro cUrHana n 1. a.) ¢
bMKCMpOoBaHHbIMK NpPefyCTaHOBEHHbIMY 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
MapameTtpbl
QyHKUMA Hacrpoiika

4-30 OyHKUWA [11
npu notepe OC |Mpepynpexna

130BB839.10

ABurartena eHune

4-31 OwunbKa 100 06/MUH
ckopoctn OC
nasuvrartens

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

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

17-11 PaspeweH |1024*
ne (no3nunn/ob)

13-00 SL
Controller Mode

[1] BknioueHa

13-01 CobbiTne |[19]

3anycka Mpepynpexa
eHune

13-02 CobbiTne | [44] KHonka

oCTaHOBa 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]
KOoHTponnepa SL |Yc.H.yp.Ha

udB.BbIX.A
5-40 Pene [80] Lunodp.
dyHKUMIA Bbixogd SL A

*= 3HaueHne 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),
aKkTBMpyetca pene 1.
BHelwHee obopyfoBaHme MoXeT
yKa3blBaTb Ha HEOOXOAMMOCTb
obcnyxuBaHus. Ecnm owmnbka
obpaTHoli CBA3W OMycKaeTcA
HMXe npefena CHoBa B
TeyeHune 5 cekyHp, npueoj
npogomkaeT paboty un
npegynpexaeHve ncyesaer.
OpHako pene 1 6yaeT akTMBHO
o Haxatua [Reset] (C6poc) Ha
LCP.

Tabnuua 3.21 Ucnonb3oBaHue SLC ana HacTpoiikn pene

3.11 DKcTpemanbHble ycnoBusa paboTbl

KopoTkoe 3ambikaHue (pa3a-dasa asurartens)
MpeobpasoBaTesib YacTOTbl UMEET 3aLUTY OT KOPOTKOro
3aMblKaHWsA, OCHOBaHHYIO Ha M3MepPEeHNM TOKa B KaXaon u3
Tpex da3 ABuratens unu B Leny NOCTOAHHOIO TOKa.
KopoTkoe 3amblkaHne mexay AByMA BbIXOLHbIMU dpazamu
NPYBOAUT K Neperpyske UHBepTopa no ToKy. iHBepTOp
OTK/I0YAETCA OTAENbHO, KOrAia TOK KOPOTKOro 3aMblKaHuWsA
npeB.blllaeT JONyCcTMOoe 3HayeHne (aBapuiAHbIn curHan 16
— OTK/tOUYEHNE C BNOKMPOBKON).

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

Cm. cepTuduKar B.

KommyTauma Ha Bbixoge

KommyTauua Lenen Ha BbIXOAEe MeXAay ABuratenem u
npeobpa3soBaTenem 4acToTbl BMOSIHE AOMNYCTMMA.
KommyTauma Lenen Ha BbIXOf4e He MOXeT NoBpeauTb
npeobpa3oBaTtesib YacTOTbl, HO MOXET BbI3BaTb NosABMEHNE
COOBLWEHNIA O HEUCMPABHOCTHU.
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MepeHanpsxeHne, co3faBaemoe ABUraTenem B
reHepaTopHOM pexxume

HanpseHre B MpOMeXXyTOUHOW Leny yBennurnBaeTcs,
Korga fiBuratesfib NepexoauT B reHEPaTOPHbIN PeXnm. 1o
NPOVCXOAUT B CNEAYIOLUX CyYyasx:

(] Korga Harpyska reHepumpyeT sHepruto, oHa
pPacKpy4ymBaeT Asuratesb npu NOCTOAHHOMN
BbIXOAHOW YacToTe npeo6pa3OBaTenﬂ.

. B npouecce 3amenneHnsa (yMeHbLUEHNA CKOPOCTK)
npu 60/1bLLIOM MOMEHTE UHEPLUN N HN3KOM
TPEHWW, BPEMEHU ANA 3amMedNieHNA He[OCTaTOYHO
LA paccenBaHUA dHePrum B BUge notepb B
npeobpasoBaTenie YacTOTbl UKW fABUraTene.

° HEBepHaH HaCTpOI;IKa KOMMNeHCaunn CKOJNbXXeHNA
MOXEeT NPMBECTUN K NMOBbILLUEHUNIO HaNpPAXEHNA B
Uenm noCToAHHOIo TOKa.

. Mpotneo-2[C npwu paboTe aBuratens c
NMOCTOSHHbIMK MarHuTamu. Mpu BbiGere Ha
6onbwnx obopoTax, npoTneo-3C oT gBuratens c
MOCTOSIHHBIMY MarHUTamy NnoTeHUManbHO MOXeT
NPEeBbICUTb MAaKCUMaNbHO JONYCTUMOe
HanpsXeHre npeobpa3oBaTesNia YacToThl, YTO
MOXeT CTaTb MPUYMHONW MONOMKU. YTOGbI He
AONyCTUTb 3TOro, 3HaueHne 4-19 Max Output
Frequency aBTOMaTM4eCKn OrpaHVNYMBAETCA Ha
OCHOBE BHYTPEHHEro pacyeTa C MCMNob30BaHMEM
3HaueHunn 1-40 Back EMF at 1000 RPM, 1-25 Motor
Nominal Speed v 1-39 Motor Poles.

Ecnu cywectByeT BO3MOXHOCTb pPa3BUTUSA
ABUraTenem CJIMLKOM OOJbLLION CKOPOCTY,
komnaHua Danfoss pekomeHayeT ocHacTUTb
npeobpasoBaresib 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 OTKIIIOYAETCA ANA 3alUThl
TPaH31CTOPOB 1 KOHAEHCAaTOPOB MPOMEXKYTOUHON Lienu.
Ana Bbibopa crnocoba perynupoBaHnsA YPOBHA HaMpaKeHNs
NPOMEXYTOYHON Lienu cM. napameTpbl 2-10 Brake Function
n 2-17 Over-voltage Control.

YBENJOMJIEHU

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

OTK/Il0YEeHMEe HaNpsXeHUsa cetTn

Mpw oTKNOUEHUN HaNpsXeHWs ceTn npeobpasoBaTtenb
yacToTbl NpoAoMmKaeT paboTaTh, MOKa HamnpsKeHne
NPOMEXYTOUYHOW Lienn He CHU3NUTCA [0 MUHUMANbHOrO
YPOBHSA, NPY KOTOPOM MPOUNCXOANUT OCTaHOB. MUHUManbHoe
HanpseHre, NPY KOTOPOM MPOUCXOAUT OCTAaHOB, 0ObIYHO
Ha 15 % HMXe HanmeHbLlero HOMMHANbHOIO HanpsXeHua
nuTaHuA npeobpasoBaTtens YyacToTbl. [PoAOMKUTENBHOCTD
paboTbl MHBEPTOPA NMpWY Bbibere onpenensieTcs
HanpsXeHrem ceTn nepeg nNponagaHvem NUTaHUA U
Harpyskon gsurartens.

CraTuueckas neperpyska B pexume VVCPlus
MNeperpy3ka BO3HMKaeT, Koraa AOCTUraeTCA NpefesibHbIN
KPYTALWMIN MOMEHT, 3aAaHHbIn B 4-16 Torque Limit Motor
Mode/4-17 Torque Limit Generator Mode.

Mpwu neperpyske npeobpasoBaTtena YacTOTbl PerynaTopbl
YMEHbLLAIOT BbIXOAHYIO YaCTOTY AN1A CHVMXEHUA HarpysKu.
Mpu cunbHOM nNeperpyske TOK MOXET OKa3aTbCA CTOMb
60nbLUNM, YTO 3TO NpPUBELET K OTKNIOUYEHNI0
npeobpasoBaTeNia YacToTbl NpYMepHO Yepes 5-10 c.
PaboTta Ha npefenbHOM KpyTALEeM MOMEHTe orpaHuMyeHa
BpemeHeM (0-60 c), KOTOPOE 3afaeTcA NapameTpoM
14-25 Trip Delay at Torque Limit.

3.11.1 Tennosasa 3awmTa gBuraTtens

YT06bl 3aWNTUTL NPUNOXKEHNE OT CepPbe3HbIX
nospexaexnii, B VLT® AutomationDrive npegycMoTpeHo
HeCKONbKO crneumranbHbiX GYHKLNNA.

Mpepen momeHTa

3awmTa gBuUraTena ot neperpysku gencrayet He3aBUCKMO
OT CKOPOCTU BpalleHusA. [pefenbHbi KpyTALWMA MOMEHT
ycTaHaBnnBaeTca B napameTtpax 4-16 JJguzamesnoH.pexum ¢
02paHuy. MmomeHma w 4-17 [eHepamopH.pexxum ¢
02paHuU4.MmomeHma. Bpema oo oTknioueHnA Npu NoABneHUn
npegynpexaeHna o NpeBbllleHn npejena KpyTAwero
MOMEHTa yCTaHaBnvBaeTca B 14-25 3adepxxka omknwod.npu
npeo. MomeHme.

MNpepen no Toky

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

HwxHuin npepgen ckopoctu

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'u). B napameTtpe 4-13 BepxH.npedesn
ckop.0gueamens [06/MuH] unun 4-19 Makc. 8bixo0Has
yacmoma yCTaHaB/MBaeTCA MaKCMMarnbHaa BbIXOAHaA
CKOPOCTb, KOTOPYIO MOXET BblAaTb NpeobpasoBaTesnb
YacToTbl.
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dneKTpoHHOoe TennoBoe pene (3TP)

®OyHKkumsa TP npeobpasoBaTensi YaCTOTbl N3MepsAeT
baKTMUecKnin TOK, CKOPOCTb U BPeMs [fA BblUNCIeHNA
TemnepaTtypbl ABUraTeNs 1 ero 3aluTbl OT Neperpesa
(NpegynpexpeHvne unu oTknoueHne). imeetcs 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 COOTHOLEHNe 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 HOMUHanbHaA CKOPOCTb: BABOE
60nbliue HOMVHaNbHOWM cKopoCcTh 1 0,2 OT HOMUHaNBbHOMN
CKOpOCTL.

Mpwn 6onee HU3KOM ckopocTn dyHKUMA ITP cpabaTbiBaeT
npv 6onee HU3KOWM TemnepaType B CBA3MN C MEHbLUMM
oxnaxaeHvem gsuratensa. Takum obpasom gsuraTenb
3alUyLieH OT neperpesa Aaxe Ha Masioll CKOPOCTU.
®yHKuma TP BblumcnaeT TemnepaTypy ABuraTtens Ha
ocHoBe $aKTUUECKOro ToKa 1 CKOpOCTU. BbluncneHHan
TemnepaTtypa oTobpa)aeTca Kak CUMTbIBAEMbI NapameTp B
16-18 Tennosasa 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 ¢
JOCTYNHOW Mo 3aKa3sy ¢yHKUMen 6e30MacHOro oTKNoYeHUn
KpyTAwero momeHTa (STO) yepes knemmy ynpasneHus 37.
OyHKumA STO oTKnovaeT ynpaBnaioliee HanpsXeHre Ha
CUNOBbLIX NONYMNPOBOAHMKAX BbIXOAHOW CTYNeHU
npeobpa3oBaTens YacToTbl, YTO B CBOI ouepeib
NpenATCTBYET reHepMpoBaHNio HanpsaKeHns, Tpebyemoro
ANA BpaleHna geuratens. Ecnvm akTneBrnposaHo 6e3onacHoe
OTKIIOYEHMEe KpyTAlero MomeHTa (Knemma 37),
npeobpa3oBaTesib YacTOTbl NMOAAET aBaPUIAHbIA CUTHaT,
3aTeM BbIMOJSTHAETCA OTK/OUEHMe YCTPONCTBA U ABUraTenb
oCTaHaBnMBaeTcs ¢ Bbiberom. MoTpebyeTca npounssectu
nepesanyck BpyuHyto. OyHKUMA 6e30MacHOro oTKYeHUA
KpYTALLEro MOMeHTa MOXKeT 1CNOoNb30BaTbCA AJiA
aBapuiHOM OCTaHOBKM Npeobpa3oBaTens YacToTbl. B
HOpManbHOM pexrme paboTbl, Korga 6esonacHoe
OTK/oYeHVe He TpebyeTcA, cnepyeT NCNONb30BaTh
dyHKUMI0 06bIYHOTO OCTaHOBa Npeobpa3oBaTena YacToTbl.
Mpw ncnonb3oBaHMM aBTOMaTUYECKOTO Mepe3anycka
cnepyeT cobniogaTtb TpeboBaHUA, yKasaHHble B CTaHAapTe
ISO 12100-2, naparpa¢ 5.3.2.5.

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

DOyHKUMA 6e30MacHOro OTKMIOYEHNA KPYTALLEro MOMEHTa B
FC 302 mokeT ncnonb3oBaTbCA C aCUHXPOHHbIMU 1
CYHXPOHHbIMW ABUraTeNAMM, a TakxKe C ABUraTenamm c
NOCTOAHHbIMW MarHuTamu. MoxeT clyunTbca, YTo B
CUNOBbLIX NONYNPOBOAHMKOBBIX NpUbopax
npeobpasoBaTenia YacToTbl BO3HMKHET fBa OTKa3a. [pun
MNCNONb30BaHNN CMHXPOHHDBIX ABUraTenen, a Takxe
ABurateneit ¢ NOCTOAHHbIMW MarHMTamu, OTKasbl MOTyT
NPUBECTN K «OCTaTOYHOMY» BpaLleHunto. Yron noBopoTa
BaJla OLEeHUBaeTCcA 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 HEBO3MOXHA C aCUHXPOHHbIMU
ABuratenamu.
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3.12.3 YcnoBua ncrnonHeHna obA3aTenbCTs

YcnoBua ncnonHeHna obsasatenbcrs
3a 3HaHVe NepCcoHanom nopsaKa YCTaHOBKM 1
3KCnnyaTauumn ¢yHKLMM 6e30MacHOro OTKIYEHWs

KpyTALWEero MOMeHTa OoTBe4aeT NnoJsib3oBaTesb. Heo6xo;w|M0:

. MpounTaTb 1 NOHMMATb HOPMbI 1 MpaBuna
TEXHUKM 6e30MacHOCTN, OTHOCALIMECA K
npepynpexXaeHnio HeCcYacTHbIX Clyyaes.

. MoHuMmaTb obLme NHCTPYKLUMUN U MHCTPYKLMUX MO
TeXHNKe 6e30MacHOCTU, NpUBEAEHHbIe B JaHHOM
onMcaHun, a TakKe B paclUMPEeHHOM OMMUCaHNK B
pasgene bezonacHoe omkoYeHUe Kpymaujezo
MomeHma B MIHCmpyKyusax no skcnayamayuu
npeobpaszogameneli yacmomol VLT®.

L] Xopomo 3HaTb obwme CTaHAapPTbl U CTaHO4APTbl B
06nacT TeEXHNKN 6e30MacHOCTM, OTHOCALMECH K
TeM WM NHBIM NMPUMEHEHNAM.

MoHATME «NoMb30BaTeNb» B JAHHOM KOHTEKCTe
onpefensaeTca Kak «MHTerpaTop, onepaTop Unv nepcoHan,
BbIMOJHAIOLMIA PEMOHT 1 TEXHUUYECKOe 06CYKMBaHWE.

3.12.4 [ononHutenbHaa nHGopmauums

Moppo6Hyto nHdopmaumio o 6e30nMacHOM OTKMIOUYEHUN
KpYTALLEro MOMEHTa, BK/I0YasA CBEEHUA O MOHTaXe ”
BBOAE B 3KCMyaTauuio, CM. B pa3fesne, NOCBALEeHHOM
6e30nacHOMy OTKJIIOUEHMIO KPYTALLEro MOMeHTa B
WHCTpyKumAx no skcnnyatauuy npeobpasosaTenei
yactoTtbl VLT®.

3.12.5 YcTaHOBKa BHeLLHEro ycTponcraa
6e3onacHocTn B coyeTaHun ¢ MCB
112

Ecnn nogknioyeH cepTMdUUMPOBaHHbLINA Ha
B3pblBO6GE30MAaCHOCTb Moaysb Tepmuctopa MCB 112,
ncnonb3yowWwmin Knemmy 37 B KauecTBe KaHasa 3alWTHOro
BbIK/OYeHMA, Bbixog X44/11 y MCB 112 ponxeH 6biTb
cBA3aH no cxeme «M» ¢ gatumkom obecnevyeHms
6e30MacHOCTY (KHOMKOW aBapUNHOro OCTaHOBA WX
npenoxpaHUTeNibHbIM BblKNOUaTeNeM), akTMBM3NPYIOLWM
6e3onacHoe OTK/IIoYeHNe KPyTALero MoMeHTa. 310
03HayuaeT, YTo BbIXOAHOW CUrHan Ha Knemmy 37
6e30MacHOro OTK/YEHWA KPYTALLero MoOMeHTa umeet
BbICOKN YPOBEHb (24 B) TonbKO B TOM cilyyae, eciun u
CUrHan ot Bbixoda X44/12 MCB 112, n curHan ot gatumka
obecneueHna 6ezonacHocTn nmetoT BbICOKI YPOBEHD.

Ecnun xotsa 6bl OAUH U3 3TUX ABYX CUTHANOB MMeeT HU3KNIM
YPOBEHDb, BbixogHOW curHan Ha Knemmy 37 Takxke 6ygeT
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 NOrnyeckomn
cxemolt «M» 1 Knemmoli 6e30nacHOro OTKNIoYeHNs
KpYyTALLEro MOMeHTa 37 JOMKHO ObiTb 3alyuLLieHO OT
KOPOTKOro 3ambikaHuA. Ha PucyHok 3.40 nokasaH Bxof
nepesanycka A/ BHELHero ycTpolicTBa 6e3onacHocTu. 310
O3HauaeT, YTO B JaHHOW YCTaHOBKE HYXXHO YCTaHOBUTb ANA
napameTpas-19 Knemma 37, 6e3ondcHbili 0CMAHO8 3HaYeHne
[7]1 vnn [8]. MNoppobHee cM. VIHCTpyKUUM No 3KCnyaTaumm
MCB 112.

Hazardous | Non- Hazardous Area

Area [

130BA967.11

PTC Thermistor Card
MCB112

X44/(1]2]3]4[5[6]7]8]9]1011]12

Digital Input
e.g. Par 5-15

PTC |
Sensor

IS
[osl
Ios]
Ios]
NS
RIS
RN

o BIes]
SIS

N
=
5l
=

Safe Stop

Par. 5-19
Terminal 37 Safe Stop

Safety Device

SIL 2
Safe AND Input

Safe Output

Safe Input

Manual Restart

PucyHok 3.40 UnniocTpaumsa BaXKHbIX 0CO6EHHOCTEN YCTaHOBKM
KOMO6VHaLMy 6€30MnacHOro OTK/IIUYEHNA KPYTALLEro MOMEHTa U
cncTembl, B KoTopoii ncnonbsyetca MCB 112
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HacTpoikn napameTpoB A/ BHELLHEro ycTponcraa
6e3onacHocTn B coyetaHum ¢ MCB 112

Mpu nogkntoueHHom ycTponctee MCB 112 ctaHoBATCA
OOCTYNHbIMW JONoNHUTeNbHble 3HadeHus ([4]-[9]) ana
napameTpa 5-19 Knemma 37, 6e3onacHeili ocmaHos (Knemma
37 6e30MacHOro OTK/YEHNA KPYTALLEro MOMEHTA).
3HaueHwusa [1]* n [3] B 5-19 Knemma 37, 6esonacHeit
0CMAHo8 TakXe [OCTYMHbI, OfHAKO MX He cnefyeT
1CNosb30BaTh, MOCKONbKY OHW NpefHa3HayeHbl A1 cMcTem
6e3 MCB 112 unu gpyrux BHEWHWX YCTPONCTB
6e3onacHoctn. Ecnu B 5-19 Knemma 37, 6esonacHsiti
ocmaHos no olwunbke BbibpaHo 3HauveHue [11* nnn [3] n
npovcxoaut cpabatoiBaHue MCB 112, npeo6paszoBatenb
YacToTbl OTpearnpyeT nofgayelri aBapunHOro curHana
«OnacHasA HemcnpaBHOCTb [A72]» N OCTaHOBUT
npeobpa3oBaTenib YacToTbl Bbiberom 6€3 aBTOMaTNYeCcKoro
nepesanycka.

3HayeHusa [4] n [5] B 5-19 Knemma 37, 6e3onacHbili ocmaHos
BbIOMpatoTCa Tonbko Korga MCB 112 ucnonb3yet yHKUMIO
6e30MacHOro OTKIYEHUA KpyTALLero MomeHTa. Ecin B
5-19 Knemma 37, 6e3onacHeili ocmaHo8 no olunbke
BbIOpaHO 3HaueHue [4] unm [5] 1 BHellHee yCTPONCTBO
6e30MacHOCTM Bbi3blBaeT cpabaTbiBaHMe He3onacHOro
OTKJTIIOUYEHMA KPYTALLEro MOMeHTa, npeobpasoBaTtesb
4acToTbl pearupyeT nogayern aBapuHOro crMrHana
«OnacHasa HemncnpaBHoOCTb [A72]» n ocTaHaBnMBaeT
npeobpasoBaTenb YacToTbl Bbiberom 6e3 aBTOMaTN4YeCcKoro
nepesanycka.

[nAa coueTaHMA BHeLWHero ycTpoicTBa 6e3onacHoCcTy 1
MCB 112 B 5-19 Knemma 37, 6e30ndcHbili 0CMAHO8 OOMKHbI
6bITb BbIOpaHbl 3HaueHua [6]-[9].

YBE/IOMJIEHU.

O6paTnTe BHMMaHUE, YTO KOraa BHellHee YCTPONCTBO
6e30MacHOCTN CHOBa AeaKTUBUPOBAHO, 3HauYeHusA [7] n
[8] B 5-19 Knemma 37, 6e30ndacHbili ocmaHos
MCNonb3yloTca AnA aBTOMaTMYeckoro nepesanycka.

JT10 AONYyCKaeTcAa TONMbKO B cnefylowmx cutyaumax:
L] npeuOTBpaLLlEHI/Ie HenpeayCcMOTPEHHOIo nycCcka
peannsyetTca apyrumn 4actamm yCtaHOBKU C
6e30MacHbIM OTK/IOYEHNEM KpyTALLEro MOMeHTa.

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

Bonee noppo6Hyo nHdopmaumio o MCB 112 cm. B
enasa 9.7 llnama mepmucmopa PTC MCB 112 n
WHCTPYKLMAX MO SKChnyaTauuu.
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4 Bblibop

4.1

JneKkTpuyeckune xapaktepuctukm, 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

TunNunuyHas BbIXO4HAsi MOLWHOCTb Ha
Bany [kBT] npu 400 B

90 110

110 132

132 160

160 200

200 250

250 315

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

125 150

150 200

200 250

250 300

300 350

350 450

TununyHaa BbIXOAHaA MOLIHOCTb 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

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

266 233

318 286

390 347

473 435

593 528

720 647

HenpepbiBHbiii (Mpyn 460/500 B) [A]

160 190

190 240

240 302

302 361

361 443

443 535

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

240 209

285 264

360 332

453 397

542 487

665 588

HenpepbiBHbIA, MOLHOCTL (Mpun 400 B)
[KBA]

123 147

147 180

180 218

218 274

274 333

333 407

HenpepbiBHbIN, MOLWHOCTL (Mpun 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

251 304

304 381

381 463

463 567

HenpepbieHbiii (Mpu 460/500 B) [A]

154 183

183 231

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 MOLHOCTY 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)

Knao

0,98

BbIXO,D,HaH YacToTa

0-590 'y

OTK/IoYeHVe NpU neperpese
paguaTopa

110 °C

OTKntoYeHne no Temn. nnatbl

ynpasneHus

75 °C

80 °C

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

Ta6bnuua 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/ilodume Kabeau 00HUM pasmepom
6osnbuue.

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

4) Tunosble 3Ha4YeHUA NOMepPbL MOWHOCMU NPUBOOAMCA NPU HOMUHAbHOU Haz2py3Ke; hpednoadzaemcs, Ymo OHU HAX00AMCA 8 npedenax
donycka #15 % (0onyck c8A3aH C U3MEHeHUAMU HANpsXeHUs U pd3audyuem xapakmepucmuk kabesnel). 3Ha4eHus npusedeHsl UCXo0s 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. 3Ha4eHus
nompeb6naemol mowHocmu 015 LCP u muno8bix cusosbix niam ydymeHsl. YCMaHo8Kka 0onosiHUMesibHbIX ycmpolcme U Hazpy3Ku 3aKa34yuka
Mo2ym ygenu4yums nomepu Ha 30 Bm, xomsa 06bl4HO npu nosHoU HAzpy3ke naamel ynpdesieHus U yCmMaHo8/IeHHbIX OONOHUMEbHbIX NJIamMax 8
2He30ax A unu B ygenuueHue nomeps cocmaensem 8cezo 4 Bm 0nsa kaxool nnameil.

5) Usmepsemcsa ¢ ucnonb3o8aHueM 3KpaHUPOBAHHbLIX Kabenel 08uzamesis O/TUHOU 5 M npu HOMUHANILHOU HAzpy3Ke U HOMUHA/IbHOU Yacmome.
6) [lononHUMesnbHble munopasmepsi umeiom cedyrowue 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]

HenpepbiBHbLIN, MOLWHOCTL (Mpu 500 B)
[KBA]

Makc. BXogHOW TOK

HenpepbiBHbiin (Mpu 400 B) [A] 590 647 647 733 684 787
HenpepbieHbiii (Mpun 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)] 12

Makc. ceueHve 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. BHellHMe 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

BbixogHas vactoTa 0-590 'y

6794 7532 7498 8677 7976 9473

6118 6724 6672 7819 7814 8527

OTKNloYeHne Npu neperpese 110 °C
paguartopa

OTKnoYeHne No Temn. nnatbl .
85 °C

ynpasneHuna

* Bbicokan neperpyska (HO) = 160-NpoLEHTHbIN KPYTALWMIA MOMEHT B TeueHre 60 ¢, HopmanbHaa neperpyska (NO) = 110-npoueHTHbIN

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) AMepuKkaHcKkuli copmameHm npogooos.

2) K knemmam nooktoYeHUs nposooos npeobpaszosamerneli yacmomsl N132, N160 u P315 Hesnb3sa noOkIo4UMe kabesnu 00HUM pasmepom
6osbuue.

3) HomuHanel npedoxpaHumenel cm. 8 enasa 7.2.1 [pedoxpaHumenu.
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4) Tunoseble 3Ha4eHUA NOMepb MOWHOCMU NPUBOOAMCA NPU HOMUHA/IbHOU HAa2py3Ke; npednosazaemcs, 4mo 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 nogsllueHa 0OmHOCUMesIbHO pdcyemHou, nomepu MOWHOCMU MO2ym 803pdcmu 3HA4UMesbHO. 3Ha4YeHus
nompeb6naemoti mowHocmu 01 LCP u munogeix cuniosbix njam y4mersl. YcmaHo8Kka 00NosIHUMesIbHbIX ycmpoUlcme U Hazpy3ku 3dKazquka
Mozym ysenuyums nomepu Ha 30 Bm, xoms 0bbl4HO Nnpu NOsIHOU Hazpy3Ke naamel ynpasieHus U yCmaHo8/1eHHbIX 00NOIHUMEbHbIX N1AmMax 8
2He30ax A unu B ygenudyeHue nomepes cocmasnaem scezo 4 Bm 0na kaxool niaamel.

5) Vsmepsemca ¢ ucnonb3o8aHuem 3KpaHUpPoBaHHeix kabenel dguzamens 0/UHOU 5 M Npu HOMUHANbHOU Hazpy3Ke U HOMUHA/IbHOU Yacmome.

MG345250 — Bep. 29-11-2013 71



Danfits

Bbi6op

PykoBoacTBO No npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

FC 302

P450

P500

P560

P630

P710

P800

Bbicokaa (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
sasy [kBT] npn 500 B

530

560

560

630

630

710

710

800

800

1000

1000

1100

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

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 (Mpu 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, MOLWHOCTbL
(npwn 460 B) [KBA]

582

621

621

709

709

837

837

924

924

1100

1100

1219

HenpepbiBHbIA, MOLWHOCTbL
(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 (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, nntawowan
cetb, F1/F2 [vm* (AWG)"]

8 x 240 (8 x 500 mcm)

Makc. ceyeHne Ka6enﬂ, nntawowan
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 kKabens, uenb

TopmoeHusa [Mm* (AWG)"]

4 x 185 (4 x 350 mcm)

6 x 185 (6 x 350 mcm)

Makc. BHelwHne ceTeBble

npepoxpanuteny [A]?

1600

2000

2500

PacueTHble NOTepU MOLHOCTY
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. po6aBouHble noTepu
dunbTpa BY-nomex A1l,
aBTOMATMUYECKOro BbIK/OYaTeNA Um

pasbeguHuTens n KoHTtaktopa 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 nHepTopa [Kr]

102

102

102

136

102

102

Kna®

0,98

BbixogHas vactoTa

0-590 I'y
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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 | NOo | HO | NO | HO | NO | HO | NO | HO | NO
neperpyska (NO)*
O

TKNIOYEHNe npu neperpese 110 °C
paguatopa
OTKNOYEeHre No Temn. Nnatbl

85 °C

ynpasneHusa
* Bolcokan neperpy3ska (HO) = 160-npoueHTHbIN KPYTALMIA MOMEHT B TeueHune 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) Tunogeble 3Ha4YeHUA NoMepb MOUJHOCMU NPUBOOAMCA NPU HOMUHA/ILHOU Hazpy3Ke; npednosdzaemcs, Ymo OHU HAaxo0AmcsA 8 npedenax
donycka #15 % (Oonyck C8A3aH C U3MEHeHUAMU HaNpAXeHUA U pasauduem xapakmepucmuk kabeseli). 3Ha4eHus npusedeHsl Ucxo0A u3
munuyHoeo KIM[ dsueamens (2paHuya IE/IE3). [ina 0suzameneli ¢ 6onee Huskum Kl nomepu mowHocmu 8 npeobpazosamersne gospacmaiom.
Ecnu wacmoma komMmymauuu nogwbllueHa omHoCUMesibHo pacdemHou, nomepu MOWHOCMU MO2ym 803pdcmu 3HAYUMesbHO. 3Ha4YeHus
nompebnaemol mowHocmu 071 LCP u munogbix cusiosbix niam ydmeHsl. YCmMaHo8Ka 0onosHUMesbHbIX ycmpolcme U Hazpy3Ku 3aKa34yuka
mo2ym ygenudums nomepu Ha 30 Bm, xomsa 06bi4HO npu nosHOU Hazpy3ke naamel ynpdssieHus U yCmMaHoB/IeHHbIX OONOHUMEbHbIX NIamax 8
2He30ax A unu B ygenuueHue nomeps cocmasnaem 8cezo 4 Bm 0na kaxool nnamel.

4) Vi3mepsemcsa ¢ ucnonb308aHUeM 3KPAHUPOBAHHbLIX Kabeneli 0g8uzamersa 0/UHOU 5 M npu HOMUHANILHOU HAzpy3Kke U HOMUHA/bHOU 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

TUnNnyHaa 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 c)
(npwu 400 B) [A]

HenpepbisHbii (Mpu 460/500 B) [A] 443 540 540 590 590 678 678 730
MpepbiBUCTbIN (Neperpyska 60 ¢)
(npwu 460/500 B) [A]
HenpepbiBHbIA, MOLWHOCTbL

(npwn 400 B) [KBA]
HenpepbiBHbIA, MOLWHOCTb

(npwn 460 B) [KBA]
HenpepbiBHbIA, MOLWHOCTbL

(npwn 500 B) [KBA]

Makc. BXogHOM TOK
HenpepbieHbiii (npu 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. ceyeHne 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. ceyeHue Kabens, fBuraTenb
[MMm? (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)"]

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 [Kr] 447/669
Kna® 0,98
0-590 Iy

5164 6790 6960 7701 7691 8879 8178 9670

4822 6082 6345 6953 6944 8089 8085 8803

BbixogHas vactoTa

OTKntoyeHne nNpu neperpese
p perp 110 °C
pagmatopa

OTKnloyeHne No Temn. nnatbl .
85 °C

ynpasneHus

* Bbicokan neperpyska (HO) = 160-NpoLeHTHbI KPYTALWMIA MOMEHT B TeueHne 60 ¢, HopmanbHasa neperpyska (NO) = 110-npoLeHTHbI
KPYTALWMIA MOMEHT B TeueHue 60 ¢

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

1) AMepuKkaHckuli copmameHm npogooos.
2) HomuHansl npedoxpaHumeneli cm. 8 enasa 7.2.1 [lpedoxpaHumenu.
3) Tunogele 3Ha4YeHUs NomMeps MOUJHOCMU NPUBOOAMCA NPU HOMUHA/IbHOU Hazpy3Ke; npednosdzaemcs, Ymo OHU Haxo0Amcsa 8 npedenax

donycka #15 % (Oonyck C8A3aH C U3MEHEeHUAMU HaNpAXeHUA U pasaiuduem xapakmepucmuk kabesneli). 3Ha4eHus npusedeHsl Ucxo0A u3
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Bbi6op PykoBogacTso no npoektnposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

munuyHoeo KI[] 0sueamens (2paHuya IE/IE3). [ina dsuzameneli ¢ 6onee Huskum Kl nomepu mowHocmu 8 npeobpaszosamesne gospacmaiom.
Ecnu wacmoma komMmymauuu nogwellueHa omHocuUmesbHO pdc4emHou, nomepu MOWHOCMU MO2ym 803pdcmu 3HAYUMesnbHo. 3HaYeHus
nompebnaemol mowHocmu 013 LCP u munogbix cusiosbix niam yymeHsl. YCmMaHoeka 0onosHUMenbHbIX ycmpolcme U Hazpy3Kku 3aKa3yuka
mo2ym ysenu4dums nomepu Ha 30 Bm, xomsa 06ebi4HO npu nosHoU HAzpy3ke naamel ynpassieHusa U yCmMaHoB/1eHHbIX OONOHUMENbHbIX NIamax 8
2He30ax A unu B ysenuueHue nomepes cocmaenaem 8cezo 4 Bm 0na kaxool niamel.

4) Vi3mepsaemca ¢ ucnonb308aHuUeM 3KPaHUPOBAHHbLIX Kabeneli 0guzamernsa 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

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
sany [kBT] npu 500 B

530 560

560 630

630 710

710 800

800 1000

1000 | 1100

Kopnyc IP21, IP54 6e3 wkada/co
wkadbom Ana [OMNONHUTENBHOIO
ob6opynoBaHus

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

MpepbiBUCTbIN (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. 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 MOLYHOCTU Npwu
400 B [BT]Y ¥

9492 | 10647

10631 | 12338

11263 | 13201

13172 | 15436

14967 | 18084

16392 | 20358

PacueTHble NoTepU MOLYHOCTY 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 BbIKNOYaTeNs Wm
pasbefuHUTENS U KOHTaKTopa
F9/F11/F13

893 963

951 1054

978 1093

1092 | 1230

2067 | 2280

2236 | 2541

Makc. notepu fon. yCTpoONCTB naHenu

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

OTKnioyeHne Npu neperpese
paguaTopa

95 °C
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Danfis

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

OTKIoYeHne CMNoBON NnaTbl MUTaHWA

npv NOBbILEHNW BHELUHeN 85 °C

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

KpYTALWMIA MOMEHT B TeyeHue 60 ¢

Tabnuua 4.5 TexHNnueckne 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. 8 enasa 7.2.1 [pedoxpaHumenu.

3) Tunogele 3Ha4YeHUA NoMeps MOUJHOCMU NPUBOOAMCA NPU HOMUHA/IbHOU Hazpy3Ke; npednosdeaemcs, Ymo OHU Haxo0AmcsA 8 npedenax
donycka #15 % (Oonyck C8A3aH C U3MEHEeHUAMU HaNpAXeHUA U pasauduem xapakmepucmuk kabesell). 3HadeHus npusedeHsl Ucxo0A u3
munuyHozo KI[ 0sueamens (2paHuya IE/IE3). [ina 0suzameneli ¢ 6onee Huskum Kl nomepu mowHocmu 8 npeobpazosamersne gospacmaiom.
Ecnu wacmoma komMmymauuu nogbllueHa omHoCUMesibHo pacyemHol, homepu MOWHOCMU MO2ym 803pdcmu 3HAYUMesbHo. 3HaYeHus
nompebnaemol mowHocmu 071 LCP u munogbix cusiosbix niam ydmeHsl. YCmMaHo8Ka 0onosHUMesbHbIX ycmpolcme U Hazpy3Ku 3aKa34yuka
mo2ym ygenu4dums nomepu Ha 30 Bm, xomsa 06bl4HO npu nosHoU Hazpy3ke naamel ynpdssieHus U yCmaHo8/eHHbIX OONOHUMEbHbIX NIamax 8
2He30ax A unu B ysenuueHue nomeps cocmasnaem 8cezo 4 Bm 0na kaxool nnamel.

4) Vi3mepsemcsa ¢ ucnonb308aHUeM 3KPAaHUPOBAHHbLIX Kabeneli 08uzamesa 0/UHOU 5 M npu HOMUHANILHOU HAzpy3ke U HOMUHA/IbHOU Yacmome.
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Danfitt

PykoBoacTBO No npoekTuposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

Bbi6op

4.2 JnekTpuyecKme 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 BbIXOAHAA 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
TununyHaa BbIXOAHAA MOLHOCTb Ha Bany [KBT] npun 55 75 75 20 90 110 110 132 132 160
690 B
Kopnyc 1P21 D1h D1h D1h D1h D1h
Kopnyc IP54 D1h D1h D1h D1h D1h
Kopnyc 1P20 D3h D3h D3h D3h D3h
BbixogHoOI TOK
HenpepbiBHbiin (Mpu 550 B) [A] 76 90 920 113 113 137 137 162 162 201
ESp;th)’”[B:]CTbM (neperpyska & Tevenvte 60 ¢ npu 122 99 135 124 170 151 206 178 243 221
HenpepbieHbii (Mpu 575/690 B) [A] 73 86 86 108 108 131 131 155 155 192
MpepbiBUCTLIN (Neperpy3ka 60 ¢ npu 575/690 B) 117 95 129 119 162 144 197 171 233 211
[A]
HenpepbiBHbIN, MowHOCTb (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, MoLWHOCTb (Npu 690 B) [KBA] 87 103 103 129 129 157 157 185 185 229
Makc. BXogHOI TOK
HenpepbiBHbin (npu 550 B) [A] 77 89 89 110 110 130 130 158 158 198
HenpepbiBHbiii (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

5 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 mowHocTh npu 690 B [BT] 3) 4 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 % HenpepbIBHOroO ToKa B TeueHme 60 ¢, HopMmanbHaAa 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 npedoxpaHumeneli cm. 8 enasa 7.2.1 [lpedoxpaHumenu.

3) Tunosvle 3HayeHus homepbs MowHocmu npueoaﬂmm npu HOMUHaneHOU Haepyske; npeanonaeaemcn, 4mMo OHU HAxo0aMmcs 8 npeaenax

donycka #15 % (onyck C8A3aH C U3MEHeHUAMU HaNpAXeHUs U pasaiuduem xapakmepucmuk kabenel). 3Ha4eHus npusedeHsl UCXo0s U3

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

Ecnu yacmoma KoOMMymayuu noeviWeHa omHocumesibHO pacqemHod, homepu MOWHOCMU MO2ym 803pacmu 3Ha4yumeJsibHo. 3HaveHus

nompeb6naemol mowHocmu 015 LCP u munogbix cusosbix niam ydymeHsl. YCmMaHo8Kka 0onosiHUMesibHbIX ycmpoulicme U Hazpy3Ku 3aKa34yuka

Mozym ysenuyums nomepu Ha 30 Bm, xoms 06bl4HO Npu NOSIHOU Hazpy3Ke naamel ynpasieHusa U yCmaHo8/1eHHbIX 00NOIHUMESbHbIX Namax 8

2He30ax A unu B ygenuueHue nomeps cocmaensem 8cezo 4 Bm 0nsa kaxool nnameil.

4) V3mepsemcsa ¢ ucnonb308aHUeM 3KpAaHUPOBAHHbIX Kabenel 08uzamesia O7TUHOU 5 M npu HOMUHANLHOU HA2py3Ke U HOMUHA/IbHOU Yacmome.
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Danfitt

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 (neperpy3ka B TeyeHue 60 c npu 550 B) . 278 380 - 455 200 540 460
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
HenpepbiBHbIN, 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, ABUraTesib, TOPMO3 1 Lenb
) 2 x 185 (2 x 350)
pasfeneHuna Harpysku, Mm (AWG)"

Makc. BHellHMe ceTeBble npegoxpaHuTenn [A] 2 550

PacueTHble notepu mowHocTh npu 575 B [BT] 3) 4 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

BbixoaHas vacTtoTa 0-590 'y

OTKnoYeHre Npy neperpese pagvaTopa 110 °C

OTKoYeHre No Temn. nNnaTbl ynpaBneHns 80 °C

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

Tabnuua 4.7 TexHNYeckne xapakrepuctukm, Tunopasmep D, 525-690, nutaHue ot cetn 3 X 525-690 B nep. ToKa

1) AMepuKkaHckuli copmameHm npogooos.

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

3) Tunosvwle 3HayeHUs NomepbL MOWHOCMU NPUBOOAMCA NPU HOMUHA/IbHOU Hazpy3Ke; npednosazaemcs, 4Ymo OHU HAX00AMCA 8 npedenax
odonycka #15 % (0onyck c8A3aH C U3MEHeHUAMU HaNpAXeHUA U pasaiudyuem xapakmepucmuk kabeneli). 3Ha4eHus npusedeHsl UCX00A U3
munuyHozo KI[ 0sueamens (2paHuya IE/IE3). [lna dsuzameneli ¢ 6onee Huskum Kl nomepu mowHocmu 8 npeobpaszosamesne gospacmaiom.
Ecnu yacmoma komMmymauuu nogellueHa omHoCcumesnbHO pac4emHou, nomepu MOWHOCMU MO2ym 803pdcmu 3HAYUMenbHo. 3Ha4eHus
nompebnaemol mowHocmu 014 LCP u munogeix cusiosbix niam ydymeHsl. YcmaHoeka 0onosHUMesbHbIX ycmpolcme U Hazpy3ku 3aKa3yuka

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

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

4) V3mepsemcs ¢ UCNOL30BAHUEM SKPAHUPOBAHHbIX Kabeseli dsueamerns OUHOU 5 M NpU HOMUHALHOU Hazpy3Ke U HOMUHAIbHOU Yacmome.
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Darfits

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 BbIxOgHaA 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 (Neperpyska 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
HenpepbiBHaa mowHocTb (Mpu 575 B) [KBA] 378 448
HenpepbiBHaa mowHocTb (Mpu 690 B) [KBA] 454 538
Makc. BXogHOM TOK
HenpepbiBHbiin (Mpu 550 B) [A] 381 453
HenpepbiBHbIn (Mpu 575 B) [A] 366 434
HenpepbiBHblin (Mpu 690 B) [A] 366 434
Makc. ceyeHue Kabens, ceTb, ABUraTeNb W LieMb pasfeneHuns Harpysku

) 4 x 240 (4 x 500 mcm)
[mm®> (AWG)"]
Makc. ceueHme kKabens, TopMo3

N 2 x 185 (2 x 350 mcm)
[MM? (AWG)Y]
Makc. BHelwHMne ceTeBble NpeaoxpaHUTenu [A]? 700
PacueTHble noTepn mMolHocT1 npu 600 B [BT]34 4424 5323
PacueTHble noTepu mowHocTn npn 690 B [BT]3) 4 4589 5529
Bec, kopnyc IP21, IP54 [kr] 263
Bec, kopnyc IP00 [kr] 221
Kng4 4 0,98
BbixogHas vactoTa 0-500 Iy
OTKniloyeHne Npu neperpese pagvaTopa 110 °C

OTK/IOYEeHNE CUITOBOM MNaTbl NMUTAHWA NPY MOBbILUEHUN BHELUHEeW 85 °C
TemnepaTypbl

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

KpYTALWMIA MOMEHT B TeuyeHue 60 ¢

Tabnuua 4.8 TexHNuyeckne xapakTepucTukm, 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, Ymo OHU HAXo0Amcs 8 npedenax
odonycka #15 % (Oonyck c8A3aH C U3MEHeHUAMU HaNpAXeHUA U pasauduem xapakmepucmuk kabeseli). 3Ha4eHus npusedeHsl UCXo0A U3
munuyHoeo KI[ 0sueamens (2paHuya IE/IE3). [lna dsuzameneli ¢ 6onee Huskum Kl nomepu mowHocmu 8 npeobpazosamersne gospacmaiom.
Ecnu yacmoma kommymauyuu nossileHa omHocUmesnbHo pacdemHou, nomepu MOWHOCMU MO2ym 803pAacmu 3HAYUMETbHO. 3HAa4YeHUA
nompebnaemol mowHocmu 01 LCP u munogbix cusiosbix niam ydymeHsl. YCmMaHo8ka 0onosHUMesnbHbIX ycmpolcme U Hazpy3Ku 3aKa34uka
mo2ym ysenu4dums nomepu Ha 30 Bm, xomsa 06bi4HO npu nosHoU Hazpy3ke naamel ynpdesieHusa U yCmaHoB/1eHHbIX OONOHUMEsbHbIX NIamax 8
2He30ax A unu B ysenuueHue nomepes cocmaenaem 8cezo 4 Bm 0na kaxool nnamel.

4) Vi3mepsemcsa ¢ ucnonb308aHUeM 3KPaHUPOBAHHbLIX Kabenel 0guzamernsa 0/UHOU 5 M npu HOMUHANLHOU HAzpy3Kke U HOMUHA/IbHOU Yacmome.
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Danfitt

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] npu 315 400 400 450 450 500
;—:ZMBHHaH BbIXOZ4HaA MOLHOCTb Ha Bany [n. c.] npu 400 500 500 600 600 650
TununyHaa 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
SESE?IT:;TMVI (neperpy3ka B TeyeHune 60 ¢ npu . 575 785 656 894 693
HenpepbiBHbI (npu 575/690 B) [A] 410 500 500 570 570 630
El;ase/r;t;lzm;)n;\m] (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
HenpepbiBHbiin (Mpu 690 B) [A] 395 482 482 549 549 607
Makc. ceueHue Kabens, ceTb, ABUraTeNb U Lemnb

, 4 x 240 (4 x 500 mcm) 4 x 240 (4 x 500 mcm) 4 x 240 (4 x 500 mcm)
pasgeneHuns 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 mMolHocT! 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
BbixoaHasa vactoTa 0-500 Iy
OTK/IOYeHWe NPpU Neperpese pagunaTopa 110 °C
OTKnioYeHne CUMNOBON MNaThl MUTaHNUA Npu 85 °C

NMOBbLILEHNN BHELIHeN TemnepaTypbl

KpYTALWMIA MOMEHT B TeyeHue 60 ¢

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

Tabnuua 4.9 TexHnyeckne xapakTepucTuku, 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 3HaYyeHUA nhomepbs MowHocmu npueoBﬁmcn npu HOMUHaAsbHOU Haepys3ke; npeanonazaemc;v, 4mo OHU HAX00aMCcs 8 npeaenax

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

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

Ecnu yacmoma KoOMMymayuu nosviWeHa omHocumesibHO pacdyemHoUl, homepu MowHoCMuU Mo2ym 803pacmu 3Ha4umeJibHo. 3HaveHus

nompe6nﬂeMOG mowHocmu 0518 LCP u munosbix cunosbix naam yymeHel. YcmaHoeka donosHUMesnbHbIX ycmpoacme U Hazpysku 3akas4duka

mo2ym ysenu4ume nomepu Ha 30 Bm, xoma 06bI4HO npu nosaHou Hazpyske niamel ynpasjieHuUa u ycmaHoeJ1eHHbIX 00NOIHUMEsbHbIX Namax 8

2He30ax A unu B ysenuyeHue nomepb cocmassnsem 8cezo 4 Bm 0ns kaxdol naamei.

4) W3mepsiemcs ¢ UCNOBL30BAHUEM SKPAHUPOBAHHbIX Kabeseli dgueamerns OUHOU 5 M NpU HOMUHALHOU Hazpy3Ke U HOMUHAIbHOU Yacmome.
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Danfitt

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:o;/Hmeanoro o6opynjBava pon F1/F3 F1/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;):/F;ZEM;)T;\M] (neperpy3ka B TeyeHue 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, nuTalouwas 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. ceyeHue kabens, Lenb pasAeneHns Harpysku [Mm? 4% 120 (4 x 250 mem)
(AWG)"]
Makc. ceyeHue Kabens, Topmos [Mm? (AWG)Y] 4 x 185 (4 x 350 mcm)
Makc. BHelwHMe ceTeBble NpegoxpaHnTenu [A]? 1600
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. jo6aBoYHble MOTEPU aBTOMATUUYECKOrO

342 427 419 532 519 615

BbIKNOYATENs 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
Kng® 0,98
BbixogHaa yactoTa 0-500 'y
OTKnioyeHne Npu neperpeee pagvatopa 95 °C 105 °C 95 °C
OTKnioYeHWe CUMNOBON MNaThl MUTAHWUA NPY MOBbILEHUN 85 °C

BHeLUHeln Temneparypbl

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

KpYTALWMIA MOMEHT B TeyeHue 60 ¢

Tabnuua 4.10 TexHNuYecKne 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 [IpedoxpaHumenu.

3) Tunosvle 3HayeHUs Nomepb MOWHOCMU NPUBOOAMCA NPU HOMUHA/IbHOU Haepy3Ke; npednosdzaemcs, Ymo OHU HAaX00Amcs 8 npedenax
odonycka #15 % (Oonyck c8A3aH C U3MEHeHUAMU HaNpAXeHUA U pasaudyuem xapakmepucmuk kabesneli). 3Ha4eHus npusedeHsl UcxXo0A u3
munuyHozo KI[ 0sueamens (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. YCmMaHo8Kka 0onosHUMesbHbIX ycmpolcme U Hazpy3Ku 3aKa34yuka
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Danfits

Bbi6op PykoBogacTso no npoektnposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

Mo2ym ygenu4ums nomepu Ha 30 Bm, xomsa 06bI4HO npu NOAHOU HA2py3Ke NAamel ynpasseHus u ycmaHoesieHHbIX 00NOHUMEbHbIX NIamax 8
2He30ax A unu B ysenuueHue nomeps cocmassisiem 8ce2o 4 Bm 0ns kaxdol naamel.
4) V3mepsemcs ¢ UCNOML30BAHUEM SKPAHUPOBAHHbIX Kabeseli dsueamerns OUHOU 5 M NpU HOMUHALHOU Hazpy3Ke U HOMUHAIbHOU Yacmome.
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Danfis

Bbi6op PykoBoAcTBO NO NPOEKTUPOBaAHUIO VLT® AutomationDriveFC 300 90-1200 kBT
FC 302 P900 P1MO P1M2
Bbicokasa (HO)/HopmanbHasa neperpyska (NO)* HO NO HO NO HO NO
TunuyHaa BbIxOgHaA MOLHOCTb Ha Bany [KBT] npm 550 B 750 850 850 1000 1000 1100
TunuyHaa BbIxogHasA MOLYHOCTb Ha Bany [n. c.] npu
575 B 1050 1150 1150 1350 1350 1550
TunmnyHaa BbIXOAHAA MOLHOCTb Ha Bany [KBT] npu 690 B 900 1000 1000 1200 1200 1400
Kopnyc IP21, IP54 6e3 wkada/co wKapom ans
,qo:o;/Hmeanoro o6opyp|c<)bBava pon Fa/Fa Fa/Fa Fa/Fa
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
HenpepbiaHbiii (Mpu 575/690 B) [A] 945 1060 1060 1260 1260 1415
2::222”;;;\1 (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
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, gguratens [Mm? (AWG)"] 12 x 150 (12 x 300 mcm)
Makc. ceueHune Kabens, nuTaowas cetb, F2

) 8 x 240 (8 x 500 mcm)
[MMm? (AWG)Y]
Makc. ceueHune, Kabenb nuTatowen cetn, F4

5 8 x 456 (8 x 900 mcm)
[MM? (AWG)"]
Makc. ceueHue Kabens, Lienb pa3aeneHus Harpysku
(e (AWG)] 4 x 120 (4 x 250 mcm)
Makc. ceyeHue Kabens, Topmos [Mm? (AWG)Y] 6 x 185 (6 x 350 mcm)
Makc. BHelwHMe ceTeBble npegoxpaHnTenu [A]? 1600 2000 2500
PacueTHble noTepy mMowHocTM npu 600 B [BT]3 4 12062 13731 13269 16190 16089 18536
PacueTHble moTepu mowHoctk npu 690 B [BT]Y 4 12524 14250 13801 16821 16719 19247
F3/F4, makc. jo6aBoYHble MOTEPU aBTOMATUYECKOrO

556 665 634 863 861 1044

BbIKNOYATENA UM pa3beduHUTENs U KOHTaKTopa
Makc. notepu fon. yCTpONCTB naHenun 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 'y
OTKniloyeHne Npu neperpeee paguatopa 95 °C 105 °C 95 °C
OTKNIoYeHMe CUMNOBOW MNaThl MUTAHNUA NPV NOBbILWEHUN 85 °C
BHELLHeN TemnepaTtypbl
* Bbicokan neperpyska (HO) = 160-NpOUEeHTHbIN KPYTALWMIA MOMEHT B TeueHne 60 ¢, HopmanbHasa neperpyska (NO) = 110-npoLeHTHbIN
KPYTALWMIN MOMEHT B TeyeHue 60 ¢

Ta6bnuua 4.11 TexHUYeCKne XapaKTepucTuKy, 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 HOMUHAIbHOU Haz2py3Ke; npednoadzaemcs, Ymo OHU HAX00AMCA 8 npedenax
donycka #15 % (0onyck c8A3aH C USMEHEHUAMU HANPAXEeHUA U pasnuduem xapakmepucmuk kabesneli). 3HauyeHUs npugedeHsl UCX00A U3
munuyHoeo KIf osuzamens (2paHuya IE/IE3). [ina 0sueamenel ¢ 6onee Huskum Kl nomepu mowHocmu 8 npeobpazosamesne go3pacmaiom.
Ecnu yacmoma komMmymauyuu nogblleHa 0OmHOCUMesnbHO pac4emHou, nomepu MOWHOCMU MO2ym 803pdcmu 3HAYUMesnbHO. 3HaYeHus
nompeb6naemoti mowHocmu 0519 LCP u munogbix cunosbix njiam y4meHsl. YcmaHo8Ka 00NosIHUMesIbHbIX ycmpoUlicme U Hazpy3Ku 3dKasquka
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Danfits

Bbi6op PykoBogacTso no npoektnposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

Mo2ym ygenu4ums nomepu Ha 30 Bm, xomsa 06bI4HO npu NOAHOU HA2py3Ke NAamel ynpasseHus u ycmaHoesieHHbIX 00NOHUMEbHbIX NIamax 8
2He30ax A unu B ysenuueHue nomeps cocmassisiem 8ce2o 4 Bm 0ns kaxdol naamel.
4) V3mepsemcs ¢ UCNOML30BAHUEM SKPAHUPOBAHHbIX Kabeseli dsueamerns OUHOU 5 M NpU HOMUHALHOU Hazpy3Ke U HOMUHAIbHOU Yacmome.

MG345250 — Bep. 29-11-2013 85



Darfits

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

4.2.1 dnekTpuyecKkmne xapakrepuctnkm, 525-690 B nepem. Toka, 12-uMnynbCHbIN

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 I1P54 F8/F9 F8/F9 F8/F9 F8/F9
BbixogHOM TOK
HenpepbiBHbin (Mpu 550 B) [A] 395 470 429 523 523 596 596 630
[I'IA[:])epuBMCTbM (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”;:/'] (neperpyska & Tedenve 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
HenpepbiBHbii (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
HenpepbieHbii (Mpu 690 B) [A] 366 434 395 482 482 549 549 607
Makc. ceueHve Kabens, nuTaoLWasn ceTb
2 4 x 85 (3/0)

[MM? (AWG)"]
Makc. ceueHve kabens, guratenb [Mm? (AWG)"] 4 x 250 (500 mcm)
Makc. ceueHune 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 molHocTk 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 NPV NOBbILEHUN 85 °C
BHeLUHeln TemnepaTypbl
* Bbicokan neperpyska (HO) = 160-NpOLEeHTHbIN KPYTALWMIA MOMEHT B TeueHre 60 ¢, HopmanbHasa neperpyska (NO) = 110-npoLeHTHbIN
KPYTALWMIN MOMEHT B TeyeHue 60 ¢

Ta6nuua 4.12 TexHUYeCKMe XapaKTepucTuKy, Tunopasmep F8/F9, 525-690 B, nutaHue oT cetn 6 x 525-690 B nep. TokKa,
12-umnynbcHble

1) AMepuKaHckuli copmameHm npos8ooos.

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

3) Tunosele 3HayeHUA NoMepbL MOWHOCMU NPUBOOAMCA NPU HOMUHAIbHOU Haz2py3Ke; npednoadzaemcs, Ymo OHU HAXO00AMCA 8 npedenax
donycka #15 % (0onyck c8A3aH C USMEHEHUAMU HANPAXEeHUA U pasnuduem xapakmepucmuk kabesneli). 3HauyeHuUs npugedeHsl UCX00A U3
munuyHoeo KIM[ osuzamens (2paHuya IE/IE3). [ina 0suzameneli ¢ 6onee Huskum Kl nomepu mowHocmu 8 npeobpazosamesne go3pacmaiom.
Ecnu yacmoma kommymauyuu noewblleHa oOmHoCUMesbHO pac4emHou, nomepu MOWHOCMU MO2ym 803pdcmu 3HAYUMesnbHO. 3Ha4YeHus
nompeb6naemoti mowHocmu 01 LCP u munogbix cusiosbix njiam y4meHsel. YcmaHo8Ka 00NosIHUMesIbHbIX ycmpoUlcme U Hazpy3Ku 3dKasquka
Mo2ym ygenu4yums nomepu Ha 30 Bm, xomsa 06bl4HO npu nosHoU HAzpy3ke naamel ynpdesieHus U yCmaHo8/1eHHbIX OONOHUMEIbHbIX NJIamadx 8
2He30ax A unu B ygenuyeHue nomeps cocmasnsem 8cezo 4 Bm 01 kaxool nnameil.

4) V3mepsAemca ¢ ucnosib308aHUeM SKPaHUPOBAHHbIX Kabeneli dguzamens 07UHOU 5 M npu HOMUHANbHOU Hazpy3ke U HOMUHA/IbHOU 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 BbIxogHaA MOLHOCTb Ha Bany [KBT] npm 550 B 500 560 560 670 670 750
TunuyHaa BbIXxOgHaA MOLHOCTbL 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 o6opync<)bBava pon F1o/FT1 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
HenpepbieHbiii (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. ceyeHne 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. BHelHne ceTeBble NpeaoxpaHuTenu [A]? 900
PacueTHble noTepy mowHocTM npu 600 B [BT]3 ¥ 8075 9500 9165 10872 10860 12316
PacueTHble noTepu mowHocTk npu 690 B [BT]Y ¥ 8388 9863 9537 11304 11291 12798
F3/F4, makc. jo6aBoYHble MOTEPU aBTOMATUUYECKOrO

342 427 419 532 519 615
BbIKNIOYATENA 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
Kno® 0,98
BbixogHaa yacToTa 0-500 Iy
MolHOCTb OTKIOYEHNA NO neperpesy pagmnaTopa 95 °C 105 °C 95 °C
OTKnioYeHVe CUMNOBON MNaTbhl MUTaHWUA NPY 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 TexHNYecKne xapakrepuctuku, Tunopasmep F10/F11, 525-690 B, nutaHue ot cetn 6 x 525-690 B nep. ToKa,
12-umnynbcHble

1) AMepuKkaHcKkuli copmameHm npogooos.

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

3) Tunosvle 3HayeHUs NomepbL MOWHOCMU NPUBOOAMCA NPU HOMUHA/IbHOU Haepy3Ke; npednosdzaemcs, 4Ymo OHU HAX00AmMcs 8 npedenax
odonycka #15 % (onyck c8A3aH C U3MEHeHUAMU HaNpAXeHUA U pasauduem xapakmepucmuk kabeneli). 3Ha4eHus npusedeHsl Ucxo0A u3
munuyHozo KI[ 0sueamens (2paHuya IE/IE3). [lna dsuzameneli ¢ 6onee Huskum Kl nomepu mowHocmu 8 npeobpaszosamersne gospacmaiom.
Ecnu wacmoma komMmymauuu nogellueHa omHocumesibHo pdc4emHou, nomepu MOWHOCMU MO2ym 803pdcmu 3HAYUMesnbHo. 3HaYeHus
nompebnaemol mowHocmu 013 LCP u munogeix cusiosbix niam ydmeHsl. YCmMaHo8ka 0onosHUMesnbHbIX ycmpolcme U Hazpy3Ku 3aKa34yuka
mo2ym ysenu4dums nomepu Ha 30 Bm, xomsa 06bi4HO npu nosHoU Hazpy3ke naamel ynpdesieHusa U yCmaHoB/1eHHbIX OONOHUMEsbHbIX NIamax 8
2He30ax A unu B ysenuueHue nomepes cocmasnaem 8cezo 4 Bm 0na kaxool nnamel.

4) Viamepsemca ¢ ucnonb308aHUeM 3KPaHUPOBAHHbLIX Kabeneli 0g8uzamernsa 0/UHOU 5 M npu HOMUHANLHOU HAzpy3Ke U HOMUHA/IbHOU Yacmome.
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Darfits

Bbi6op PykoBoAcTBO N0 NPOEKTMPOBAHUNIO 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 BbIxOgHaA MOLHOCTb 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
,D,Olr‘)IO}):HVITeanOFO o6opynjBava pon F12/F13 F12/F13 F12/F13
BbixogHOW TOK
HenpepbiBHbi (npu 550 B) [A] 988 1108 1108 1317 1317 1479
I['/I-\;;epblsmcmm (neperpy3ka 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
2::/22(?”;;;\1 (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
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. ceuyeHve Kabens, nuTatlowan 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. ceyeHne kabens, Topmo3s [Mm> (AWG")] 6 x 185 (6 x 350 mcm)
Makc. BHelwHMe ceTeBble npegoxpaHuTtenn [A]? 1600 2000 2500
PacueTHble noTepu mowHocT1 npu 600 B [BT]Y ¥ 12062 13731 13269 16190 16089 18536
PacueTHble noTepu mowHocTn npn 690 B [BT]3¥ 12524 14250 13801 16821 16719 19247
F3/F4, makc. po6aBoyHble MOTEPU aBTOMATUYECKOro

556 665 634 863 861 1044
BbIKNIOYaTeNA WM pasbeNHNTENA U KOHTaKTopa
Makc. notepu fon. ycTponucTB 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
MoLyHOCTb OTKNIOYEHNA NO Neperpesy paanaTopa 95 °C 105 °C 95 °C
OTKNloYeHMe CMNOBOW MNaThl MUTAHWUA NPV NOBbILWEHUN 85 °C
BHeLUHen TemnepaTypbl
* Bbicokaa neperpyska (HO) = 160-NpOLEHTHbIN KPYTALWMIA MOMEHT B TeueHne 60 ¢, HopmanbHaa neperpyska (NO) = 110-npoLeHTHbIN
KPYTALWMN MOMEHT B TeyeHue 60 ¢

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

12-umnynbcHble

1) AMepukaHckuli copmameHm npoeooos.

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

3) Tunoseble 3Ha4YeHUA 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). [ina 0suzameneti ¢ 6onee Huskum KI1[] nomepu mowHocmu 8 npeobpasogamersie gospacmarom.
Ecnu yacmoma kommymauyuu nogbllueHa 0OmHOCUMesbHO pdc4emHou, nomepu MOWHOCMU MO2ym 803pdcmu 3HAYUMesnbHO. 3Ha4YeHus
nompebnaemoti mowHocmu 01 LCP u munogbix cusiosbix njam y4meHsl. YcmaHo8Kka 00NoHUMEsIbHbIX yCmpoUcme U Hazpy3Ku 3dKazquka
Mozym ygenuyums nomepu Ha 30 Bm, xoma 06bi4HO Nnpu NosiHOU HazpysKe naamel ynpasieHus U yCmaHo8/IeHHbIX 00NOIHUMESbHbIX N1AMax 8
2He30ax A unu B ygenudyeHue nomeps cocmasnaem ecezo 4 Bm 0na kaxool niaamel.

4) V3mepsaemca ¢ ucnosib308aHueM 3KPaHUPOBAHHbIX Kabeneli dguzamens OUHOU 5 M Npu HOMUHAMBHOU Hazpy3Ke U HOMUHA/IbHOU Yacmome.
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4.3 OO6Lwme TeXHNYECKME TPeOOBaHNA

MutaHue oT ceTn

MuTtatowme Knemmbl (6-MMMynbCH.) L1, L2, L3
MuTtatowme kKnemmbl (12-MMNYNbCH.) L1-1, L2-1, L3-1, L1-2, L2-2, L3-2
HanpsxkeHue nuTaHuA 380-500 B £10 %
HanpsxkeHue nuTaHuA FC 302: 525-690 B £10 %

Hu3koe HanpsaxeHue cemu/nponaddaHue HanpsXeHus:

Mpu HU3KOM HanpsxeHUU cemu UaU NPU NPONAOAHUU HANPAXEeHUsA cemu npeobpaszosamesib 4acmomsi nNpooosKkaem
pabomame, Noka HanpaxeHUE NPOMeXXymo4HoU yenu He CHU3UMCA 00 MUHUMAJIbHO20 YPOBHS, Npu KOMOPOM npoucxooum
8bIK/II0YeHUe npeobpazosamers; 06bIYHO HANPAXeHUe OMKJIIoYeHUsA Ha 15 % HuXe MUHUMAIbHO20 HOMUHA/IbHO20
HanpsxeHUs humaHus npeobpasosamens. BknodeHue u nonHbll Kpymawul MOMeHM He8o3MOXHbI NpU HANPsXXeHUU 8 cemu
meHbwe 10 % MUHUMAJIbHO20 HOMUHG/IbHO20 HANPSXeHUs NUMAHUs npeobpazosameris.

YacTtoTa nutaHua 50/60 'y £5 %
Makc. KpaTKoBpeMeHHaa acummeTpua ¢a3 ceTu NuTaHuA 3,0 % OT HOMMHANbHOIO HaNPAXEHUA NUTAIOLLEN ceTn
KoadpdnumeHT aktmBHOM moLyHOCTH (A) 2 0,9 HOMWUHaNbHOrO 3HaYeHWA NPU HOMWHAMNIbHOM Harpyske
KoadodurumeHT peakTneHoM molwHOCTH (cos ¢) okono 1 (> 0,98)
Yncno BknoyeHun sxogHoro nutauma L1, L2, L3 npn mowHoctn = 90 KBT He 6onee 1 pasa 3a 2 MUHYTbI.
Ycnosua okpy»Katoweli cpefbl B COOTBETCTBUM € TpeboBaHmeM Kateropua nepeHanpsxeHua lll/cteneHb
ctaHpapTa EN60664-1 3arpAsHeHns 2

Ycmpoticmeo npu2o0HoO 0718 UCNO/Ib308AHUS 8 CXxeMe, CNocobHOU nodasams cuMMempuyHblli MoK He 6osee 100 000 A (3¢h¢h.)
npu MakcumaneHom Hanpaxernuu 240/500/600/690 B.

BbixogHaa mowHocTb asuratensa (U, V, W)

BbixogHOe HanpsxeHune 0-100 % HanpaXeHWA UCTOYHMKA NUTaHWUA
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
ONnTEeNbHOCTb N3MEHEHNA CKOPOCTU 0,01-3600 ¢

") 3agucum om HAanpAxeHua u mMmowHocmu.

XapaKTepucTukn KpyTALero MoMmeHTa

MyckoBON KPyTALWMIA MOMEHT (MOCTOAHHbBIN KPYTALMA MOMEHT) MakcMyM 160 % Ha npoTsxeHumn 60 ¢
yckoBoOn KpyTALWMIA MOMEHT makcumym 180 % Ha npoTsxkeHun 0,5 ¢ V)
Meperpyska no KpyTALeMy MOMEHTY (MOCTOAHHBIA KPYTALLUA MOMEHT) Makcumym 160 % Ha npoTsxeHnn 60 c
MycKkoBOM KPyTAWMIA MOMEHT (NepemMeHHbI KPYTALUA MOMEHT) MakcmyMm 110 % Ha npoTsaxeHumn 60 ¢ V
Bpema HapacTaHua KpyTalero momeHTa B VVCPIUS (HesaBucrMoe OT uacT. nepeki.) 10 mc
Bpema HapacTaHuA KpyTALEro MOMeHTa B peXXnme ynpasieHWA MarHUTHbIM NOTOKOM (AnA yacT. nepeks. 5 ku) 1 mc

1) 3HayeHUs 8 NPOYEHMAxX OMHOCAMCA K HOMUHA/IbHOMY Kpymsuiemy MomeHmy.
2) Bpems omkauKa kpymsawezo MoMeHma 3deucum om NpuMeHeHUs U Hazpy3Ku, HO, KaK Npasusio, wade Kpymsaujezo MomeHma
om 0 0o 3adaHus cocmasnsiem 4-5-KkpamHoe 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 NpPoBOAOB, NMOAKIIOUYAEMbBIX K KEMMAM YNpPaBAeHUs NPY MOHTaXe r’MOKNM/KeCTKIM

NnpoBoAoM 6e3 KOHUeBbIX KabenbHbiX MybT 1,5 mm*/16 AWG
Makc. ceyeHne NpoBOAOB, NOAKIIOUYAEMDIX K KNEMMaM YNpPaBAeHUs NPY MOHTaXe r’MOKMM NPOBOLOM C

KOHLIEBbIMM KabenbHbIMY MypTamm 1 Mm%/18 AWG
Makc. ceuyeHme NPoBOAOB, NOAKIOYAEMbBIX K KNEMMaM yrnpaBineHna Npy MOHTaxe rmbkiM NpoBOLOM C

KOHLIEBbIMM KabenbHbIMKU MydTamu, UMEIOLUMI KONbLEBON BYpTUK 0,5 MmM%/20 AWG
MwuH. ceyeHme NPoBOAOB, MOAKMYAEMbIX K KIleMMaM ynpasneHua 0,25 Mm*/24 AWG

[lanHele o kabensax numaus cm. 8 21asa 4.1 dnekmpuyeckue xapakmepucmuku, 380-500 B.

MG345250 — Bep. 29-11-2013 89




Danfits

Bbi6op PykoBogacTso no npoektnposaHuio VLT® AutomationDriveFC 300 90-1200 kBT

CpenctBa 1 GyHKLUN 3aLmUTbI

. DneKTPOHHaA TensoBas 3alluTa 3NeKTPOoABUraTens OT neperpysKku.

. KoHTponb TemnepaTypbl paguaTtopa obecneumsaeT OTKIOUYEHNE NPeo6pa3oBaTes YacToTbl NPU SOCTUKEHUN
onpegeneHHol Temnepatypbl. COPOC 3alWuUThl OT neperpesa He MOXeET 6biTb COPOLLEH, MOKa TemrnepaTypa
pagvaTopa He CTAHET HUXKE 3HAUEHWI, YKa3aHHbIX B Tabnmuax Ha nocnegylowmx crpaHmuax. O6patute BHUMaHue,
UTO 3TV TeMMepaTypbl MOTYT PA3NYATLCA B 3aBUCMMOCTY OT MOLLHOCTM, TUMOPA3Mepa, CTEMEHN 3almnTbl U T. 4.

L] I'Ipe06pasoBaTenb 4acCTOTbl 3alMLLieH OT KOPOTKOro 3aMblKkaHMA KnemMm OBuUratena U, Vv, wW.

o I'Ip|/| notepe ¢a3bl CeTn NUTaHnA npeo6paaoBaTenb 4YacTOTbl OTKNOYAETCA WM BblhaeT npegynpexaeHme (B
3aBNCMMOCTU OT Harpy3K|/|).

. OTcnexuBaHne HanpsXeHUa NPOMEXYTOUHON Lienn obecneurBaeT OTKIOUEHUe Npeobpa3oBaTens YacToTbl Npu
3HAUMTENbHOM MOHVIXXEHVMN WS MOBBILEHUN HAMPAXEHNA NMPOMEXYTOUHOWN Lienu.

L] I'Ipeo6pasoBaTenb 4acToOTbl NOCTOAHHO KOHTPONNPYET KPUTUYECKNE YPOBHU BHyTDEHHEIh TemnepaTtypbl, TOKa
Harpysku, BbICOKOro HanpaxeHnAa Ha I'IpOME)KyTO‘-lHOVI uennm n HN3KnX CKOpOCTeIﬁ BpalwleHnA asurartena. ﬂpvl
O6Hapy)KEHI/II/I KPUTNYECKOro ypoBHA npeo6pa3OBaTenb 4acCTOTbl MOXKET U3MEHUTb YacTOTy n/unn metop,
KOMMyTaunn gna obecneyeHus Hagnexawunx skcniyaTayMoOHHbIX XapakKTepuUcTuk.

LUundposbie Bxogbl

Mporpammupyemble undpoBble 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 HanpsxeHus, normdeckuii «0» NPN 2 > 19 B nocT. ToKa
YpoBeHb HanpsKeHus, normyeckas «1» NPN 2) < 14 B nocT. ToKa
MakcumanbHoe HanpsaXeHne Ha BXoge 28 B nocr. Toka
[lnana3oH 4acToTbl NOBTOPEHUA UMMNYNbCOB 0-110 Kkl'y
(Paboumin uukn) MuH. ANUTENBHOCTb UMMYNIbCOB 4,5 mc
BxogHoe conpoTueneHue, Ri npu6a. 4 KOm

Knemma 6e30nacHOro oTKloueHna KpyTtawero momenTta 373 4 (Knemma 37 umeeT dpukcrposaHHyio noruiky PNP)

YpoBeHb HanpsaxeHusA 0-24 B nocrt. ToKa
YpoBeHb HanpsaxeHusa, 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
TunoBoW BXOAHONM TOK NpW HanpsxeHun 24 B 50 MA (30¢.)
TunoBoW BXOAHON TOK Npu HanpsxeHun 20 B 60 MA (3¢d.)
BxoaHaa emKocTb 400 HO

Bce yugpossie 8x00bl 2ab8AHUYECKU U30/IUPOBAHLI OM HanpAxeHUA numaHus (PELV) u Opyaux 8b6ICOKOBOIbMHbIX KieMM.
) Knemmol 27 u 29 MOXHO makxe 3anpozpaMmmupo8ame KaK 6bIX00Hble.

2 3a uckntoyeHuem 8X00HOU KeMMbl 6e30NdcH020 ocmarosd 37.

3) ina nonyderus dononHumensHol UHGopmMayuu o kaemme 37 u 6e30nNacHOM OMKIYEHUU KpYymAWe20 MOMeHma cm.
2nasa 3.12 besonacHeili ocmaHos.

4 Mpu ucnosb308aHUU KOHMAKMOPA € KAMYWKOU NOCMOAHHO20 MOKA COBMECMHO C (hyHKYuel 6€30ndCHO20 OMKITOYEHUS
Kbymsauwje2o MoMeHmMa 8axHO obecneqyums 06pamHbIli nyme MoKy om KamywKu npu ee OmK/Iio4eHuU. 3mo mMoxem 6bims
cOennaHo nocpedcmeom pasmeujeHus 0uodd c8o600H020 xo0a (Unu, Kak 8apudHm, cepgoknanara 30-50 B 0n1s cokpawjeHus
spemMeHU omk/uKa) 8 kKamywke. CmaHoapmHele KOHMAKMOPel Mo2ym npuobpemamecsa 8 KoMniaekme ¢ makum OuoOOM.
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AHanorosble BXofbl

KonnuecTtBo aHanorosbix BXoaoBs

2

Homep knemmbl

53,54

Pexxnmbl

HanmeeHme nnm ToK

Bbibop pexnma

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

Pexkum HanpAaeHuaA

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

YpoBeHb HanpsaxeHuA

OT -10 go +10 B (macwrabupyemblii)

BxogHoe con poTnBneHue, Ri

okoso 10 kKOm

MakcnmanbHoe HanpAaxxeHne

+20 B

Pexxum 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 conpoTuenenue, Ri

okosno 200 Om

Makc. Tok

30 mA

PaspeLua}ou.l,aﬂ CNOCOBHOCTb aHaNIOroBbIX BXOA0B

10 6uT (+ 3HaK)

TOYHOCTb aHaNoroBblX BXOAOB

MorpelwHocTb He 6onee 0,5 % OT NONHON LWKabl

Monoca vacrtor 100 My
AHa10208ble 8X00bI 2A/1IbBAHUYECKU U30/IUPOBAHEI OM HanpsxeHus numaxus (PELV) u Opyaux 8bICOKOBO/IbMHbIX K/IEMM.
PELV isolation 2
=
v~ — é
18 ontrol — Mains A
\ \
\ [
, High —
37 _| voltage — Motor
Functional |
—
isolation I
RS485  —| = DC-Bus
PucyHok 4.1 Usonauyma PELV
MmnynbcHble BXoAbl/BXOAbI SHKOAEpa
Mporpammupyemblie MMNYbCHble BXOAbI/BXOAbl SHKOAEPA 2/1

Homep Knemmbl MMNynbCHOro BXOAa/BxoAa SHKOAepa

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 (OTKPbITbIA KONNEKTOP)

MuH. yacTtoTa Ha Knemme 29, 32, 33

4Ty

YpoBeHb HanpsXeHusA

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

MakcmmanbHoe HanpAXeHne Ha Bxoae

28 B nocT. ToKa

BxopHoe conpoTuBneHue, Ri

npubn. 4 kOm

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

Makc. norpewHocTb: 0,1 % OT NOAHON LKanbl

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

Makc. norpewHoctb: 0,05 % OT NONHON LWKasbl

VIMnynbcHeie 8x00bl U 8x00bl SHKOOepa (knemmesi 29, 32, 33) 2ans8aHu4ecku u30aupo8aHsl om HanpaxeHua numanusa (PELV) u

om Opyaux 8bICOKOBOILMHBIX KIIEMM.
" Tone