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BeBepeHue

VLT® AQUA Drive FC 202

1 BBepeHue

1.1 Uenb «PykoBopcTsa no
NPOEKTUPOBAHNIO»

HacTosliee pyKoBOACTBO MO NpoeKkTUposaHuio Danfoss
VLT® AQUA Drive npegHasHayeHo gna:

. WHXEHEPOB-MPOEKTUPOBLUMKOB N CUCTEMHBIX
WHXEHepoB;

. KOHCY/NIbTAHTOB MO NMPOEKTNPOBAHUIO;
. cneymnanmncTtoB No NPMMEHEHNAM 1 NPOAYKTaM.

PykoBoACTBO MO NPOEKTUPOBAHUIO COAEPXKUT TEXHNYECKYIO
UHbOpPMaLMIO, HEOOXOAMMYIO ASIA MOHUMAHUSA
BO3MOXHOCTEN Mpeobpa3oBaTens 4acToTbl Npwu
WHTErpvpoOBaHNN B CUCTEMbI YPABNEHNA 1 MOHUTOPWHTIA
nBuratenen.

PyKoBOACTBO MO NPOEKTMPOBAHMNIO COAEPKUT
peKoMeHAauMmM No NPOEeKTUPOBAHWIO 1 JaHHble ANis
NIaHMPOBaHUA, NO3BONAIOLLME UHTErPUPOBaTb
npeobpasoBaTenib YacToTbl B CrcTEMY. PyKOBOACTBO MO
NPOEKTUPOBaHUIO COAEPXKUT MHGOPMaLMIO, HEOOXOLMMYIO
anAa Bblbopa npeobpasoBaTeneil YacToTbl 1
LOMOSTHNTENBbHOIO 060PYAOBaHWA ANIA PAa3INYHBIX CUCTEM 1
YCTaHOBOK.

AHanu3 noppobHol nHGopMaLmM O NPOAYKTe Ha 3Tane
NPOEeKTNPOBaHNA No3BoNAeT pa3paboTaTb XOPOLLO
CMIIaHUPOBAHHYIO CMCTEMY C OMTMaNbHON
GYHKLUMOHaNbHOCTbIO 1 3P EKTUBHOCTbIO.

VLT® asnseTca 3aperncTprupoBaHHbIM TOBaPHbIM 3HAKOM.

1.2 CrpykTypa

Mnaea 1 BeedeHue: ObLiee Ha3HaYeHMe 3TOTO PYKOBOACTBA
MO NPOEKTVPOBAHWIO 1 CBefieHNA O cobnogeHnm
MeXayHapOLHbIX HOPMATUBOB.

[nasa 2 O630p u3desnusA: BHYTpeHHAA CTPYKTYpPa, a TakXKe
byHKLMOHaNnbHble BO3MOXHOCTY Npeobpa3oBaTens YacToTbl
N 3KCMNyaTaLMOHHbIE XapaKTEPUCTUKN.

lnasa 3 lhmezpayus cucmemel: YCNOBUA 3KCrnyaTauny;
OMC, rapMOHUKK, YTEUKN Ha 3eMJI0; BXOLHOE MUTaHNeE;
ABUraTenn v NOAKNOYeHWe ABuUratTenen; npoune
NOAK/IOYEHWA; MPOEKTUPOBAHNE MEXaHNYECKUX dN1eMEHTOB;
a TakXKe OnucaHnA OOMONHUTENbHbIX YCTPOWCTB U
NPVHAgNEXHOCTEN.

naea 4 Mpumepol npumeHeHus: O6pasLbl NPUMEHEHWNS
NPOAYKTOB N PEKOMEeHZaLMM MO UX UCMONb30BaHMIO.

Inasa 5 Ocobbie ycnosus: CBefileHUs1 O HECTaHAAPTHbBIX
cpefax aKcnnyaTaumm.

Inasa 6 Kod muna u ezo seibop: Mpoueaypbl 3aKasa
o6opynoBaHNA 1 OMUUIA, COOTBETCTBYIOLLMX
npeanosiaraeMomy BapuaHTy MCMOMb30BaHUA CUCTEMbI.

Inasa 7 TexHu4eckue xapakmepucmuku: Mopbopka
TEXHUYECKNX AaHHBIX B TaBNMYHOM U rpaduryeckom
dopmaTax.

nasa 8 lNpunoxeHue — omoesibHble Yepmexu: MNMogbopka
cxeMm, NoKa3blBaloLWMX NOAKIIOUYEHNE K SNEKTpoCceTH 1
ABUraTenam, Knemmbl pene n KabesnbHble BBOAbI.

1.3 [dononHutenbHble pecypchbl

JononHuTenbHble Pecypchbl O paclUMpPeHHbIX PeXMMax
paboTbl NpeobpaszoBaTesnii YacToTbl, €ro
MPOrpaMMMPOBAHNN U COOTBETCTBUMN LUPEKTNBAM:

. MHcmpykyuu no skcniyamauyuu VLT® AQUA Drive
FC 202 (panee B 3TOM pyKOBOACTBE MHCMpyKyuu
no 3Kcnyamayuu) copepat Nofpo6Hyto
nHbOPMaLMIO O MOHTaXe 1 NOAroToBKe K
3KCnNyaTaummn npeobpasoBaTtena 4acToTbl.

. Pykosodcmeo no npoekmuposaxuio VLT® AQUA
Drive FC 202 copepXuT nHdopmaumio o
NPOEKTUPOBaHNM 1 MOAFOTOBKE MHTErpaLmu
npeobpa3oBaTtensa YacToTbl B CUCTEMY.

. Pykosodcmeo no npozpammuposaruio VLT® AQUA
Drive FC 202 (panee B 3TOM pyKOBOACTBE
Pykosodcmeo no npozpammuposaHuio) ConepX nT
6onee nogpobHoe onuncaHne pPaboTbl C
napameTpamui 1 MHOXeCTBO MPUMepOB
NPYIMEHEHUs.

. B UHcmpykyusx no skcniayamayuu ¢yHKyuu vLT®
Safe Torque Off onvcaH NOpPARJOK SKCMyaTaumm
npeo6pasoBaTenei yactotbl Danfoss B
nprMeHeHusx, Tpebyowmx obecneyeHns
dyHKUMOHanbHoW 6e3onacHocTy. JlaHHOe
PYKOBOACTBO NoOCTaBnAeTca ¢ NpeobpasoBatenem
yacToTbl, ecnn npucytcTeyeT GpyHKuua STO.

. PykogoOcmeo no npoekmuposaHuto MopMO3HbIX
pesucmopos VLT® copepxuT cBegeHmnsa no sbibopy
ONTUMaNbHbIX TOPMO3HbIX PE3MCTOPOB.

JononHuTenbHble Ny6AMKaLMN U PYKOBOACTBA MOXHO
3arpy3uTb Ha caitte danfoss.com/Product/Literature/Technical
+Documentation.htm.
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Danfis

BeBepeHue

PyKOBOACTBO Nno NPOeKTNpoBaHNIO

YBEJOMJIEHU

HekoTopasa nHdopmauma B 3TuX ny6nukaumax moxer
OTANYaTbCA B 3aBMCUMOCTY OT NMOAKIIOUYEHHOTO
JononHuTenbHoro o6opygoBaHuA. PekomeHayetcs
nNpounTaTh MHCTPYKLMK, NPpUIaraemMble K
JAONoNHUTENbHOMY 060pyA0OBaHNIO, AN 03HAKOMJIEHUSA C
0co6bIMK TpeboBaHUAMMN.

Ana nonyuyeHna gononHUTenbHomn nHbopmaumm obpatutech
K nocTaBLnKy obopyposaHus Danfoss nnu nepengute Ha
cant www.danfoss.com .

1.4 COKpaLLl,eHI/Iﬂ, CMMBOJIbI N YCITOBHbIE

Ivir,mAx MaKcrmanbHbIA BbIXOAHOWM TOK

(VRN HoMWHanNbHbIN BbIXOOAHOWN TOK,
obecneuymBaemblii peobpa3oBaTeseM YacToTbl

kHz Knnorepy

LCP MaHenb mMecTHOro ynpasneHua

Mnagwwin 6ut Mnagwwin 3Havawmin 6ut

M MeTp

mA Mwunnnamnep

MCM MnH Kpyrnbix mun

MCT CnyxebHaa nporpamma ynpasneHus
LBVXKEHVEM

mH VNHAYKTUBHOCTb B MUNAUreHpun

MUH MwunyTa

MC MunnncekyHpaa

Crapwmn 6ut

CTapwuin 3Havawmn 6ut

nvir KN npeobpasoBaTtena yacTtoTbl onpeaenaerca
OTHOLLUEHNEM BbIXOAHOW MOLLHOCTU N BXOLHON
MOLLHOCTW.

nF EmKocTb B HaHOdapagax

NLCP Lindposas naHenb mecTHoro yrnpasseHuA

H-m HbloTOH-meTp

ns CKOPOCTb CUHXPOHHOIO ABUraTens

OnepatuBHble/  [OnepaTvBHble NapameTpbl BCTyMaioT B

ABTOHOMHbIe
napameTpbl

[ecTBUe cpasy e nocne N3MeHeHua nx
3HAUYEHUN.

Propm., anu.

HoMuHanbHas MOLHOCTb TOPMO3HOMO
pe3ncTopa (cpepHsn 3a Bpems ANUTeNbHOro

0603HaueHnn

60° AVM ACUHXPOHHaA BEKTOpHas moaynauua 60°

A Amnep

MNepem. Tok MepemeHHbIN TOK

AD DneKTpOCTaTUYECKNA paspag Yepes Bo3ayX

AO3 ABTOMaTMYeCKada onTMMM3auna
3HepronoTpebneHna

Al AHanoroBbI BXop

AAL ABTOMaTMYeCcKada agantauuaA gsuratens

AWG AMeprKaHCKUIN COpTaMeHT NPOBOAOB

°C lpapycbl Lenbcusa

cD MocToAHHbIN pa3pag

™M CrHbasHbIN pexnm

cT MocTOAHHBIN MOMEHT

MocT. Tok MocToAHHbIN TOK

DI Lndposoi Bxog

DM LnddepeHumanbHbIin pexinm

D-TYPE B 3aBucumocTn ot TMna npreoga

2OMC OneKTpoOMarHWTHasA COBMeCTUMOCTb

oacC DNeKTPOABMXKYLLAA cuna

oTP DneKTPOHHOE TennoBoe pene

fioc YacToTa ABuratena B ciyyae akTmBu3auum

dyHKUMM duKcaumm 4acToTbl.

TOPMOXEHUA).

PCB [MeyaTHasa nnata

PCD TexHOnornyeckne faHHble

PELV 3alWmTHOE CBEPXHM3KOE HanpsaXeHue

Pm HomunHanbHasa BbIXOAHAs MOLLHOCTb
npeobpasoBaTesisi YaCTOTbl MPU BbICOKOWA
neperpyske (HO).

PmN HomunHanbHaa MOLWHOCTb ABUraTens

Oeuratens ¢ MM

C asuratesieM C NOCTOAHHbIMN MarHUTamMu

MNAO-perynatop

NA-perynatop noanepxmuBaet HeOOXOANMYIO

fm Hactota geuratens npouecca CKOPOCTb, AaBMIEHNe, TeMnepaTypy U T. 4.

fmax MakcuManbHas BbIXOHas YacToTa Ha BbIXoge Rropm, Hom. HoMuWHanbHOe COMPOTUBAGHME PE3NCTOPa, NPK
npeoGpa3oBaTess YacToTbl. KOTOPOM 06ecneymBaeTcs MOLWHOCTb

fmin MuHVMManbHas YacToTa ABUraTens Ha BbIXoae TOPMOXEHVA Ha Basly ABUraTess, paBHas
npeobpasoBaTtens YacToTbl 150/160 %, B TeyeHne 1 MUHYTbI.

fmN HomMuHanbHas yactoTa fBuratens RCD JlaTuMK OCTaTOYHOrO TOKa

FC MNpeobpaszoBaTenb YacToThl Pekynepauus Knemmbl pekynepauum

r lpamm Ruutw. MuHMManbHoO gonyctumoe npeobpasoBatenem

Hiperface® Hiperface® asnaetca 3apernctprpoBaHHbIM 4acTOTbl 3HaYeHne TOPMO3HOro pesncropa
TOBapPHbIM 3HAaKOM KOMMNaHuu Stegmann. 3¢0. dddeKkTnBHOE (CpeaHeKBaapaTUUECKOE)

n. c. MouwHocTb B . C. 3HaueHune

HTL Mmnynbcbl sHKogepa HTL (10-30 B) — 06/MnH Yncno o60poTOB B MUHYTY
BbICOKOBOJIbTHaA TPaH3UCTOP-TPAH3NCTOPHaA Rpex. PekomeHayemoe conpoTrBReHE TOPMO3HbIX
noruka (High-voltage Transistor Logic, HTL) pe3uctopos Danfoss

My lepy C CekyHpa

Iinv HomurHanbHbI BbIXOAHOW TOK MHBEpPTOpPA SFAVM ACVHXPOHHaA BEKTOPHaA MOAyNAUmA C

lLm Mpegen no Toky opueHTauue No MarHUTHOMY NMOTOKY CTaTopa

IMN HoMWHanbHbIN TOK ABUraTens STW CrnoBo cocTosAHNA

MG20N650 Danfoss A/S © 09/2014 Bce npaBa 3alyMLLeHbl. 9
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BeepeHue VLT® AQUA Drive FC 202
SMPS MMNynbCHBIN UCTOYHUK SNeKTponuTaHna npepsbiBaTenb obecrneunBaeT nepegayy 3Toil MOLWHOCTA B
THD ObLee rapmMoHMYECKoe UCKaXeHne TOPMO3HOW pe3uncTop.
Tum Mpepen KpyTALlero MmomeHTa Bbi6er
T Wmnynbcbl sHkoaepa TT/1 (5 B) — TpaH3ucTop- Ba/ HaxoAuUTCA B peXxuMe CBOBOJHOTO BpaLLEHUs.
TPaH3McTopHas normka KpyTAwwmin MOMEHT Ha fBuraTene oTCyTCTBYeT.
UmN HomunHanbHoe Hanps)eHue aBuratens
Xapaktepuctuku CT
B Bonbtbl
XapaKTepUCTNKN MOCTOAHHOIO KPYTALLEro MOMeHTa
VT MepemMeHHbIN KpyTALWMA MOMEHT
P pyTAW (constant torque, CT), ucnonb3yemble BO BCEBO3MOMXHbIX
+
vvc BekTopHoe ynpaBnene HanpmxeHvem NPUMeHEHUAX, HaNPUMepP B NEHTOUHbIX TPaHCNopTepax,

Ta6nuua 1.1 CokpaleHus

YcnoBHble 0603HaueHun

HymepoBaHHble CNMCKU 0603HavaloT npoueaypbi.
MapKrpoBaHHble CNCKK YKa3blBalOT Ha APYryto
NHGOPMALMIO 1 OMMUCAHWA WUAMIOCTPALMIA.

TeKcT, BblAeneHHbIl KypCcuBOM, 0603HavaeT:

. NepeKpPecTHYIo CCbINKY
. Be6-CCbINKY
. CHOCKY

. Ha3BaHMWe MapamMeTpa, rpynnbl MapamMeTPOB,
3HayeHue napametpa.

Bce pasmepbl npuBefeHbl B MM (gloMMax).
* 03HauaeT 3HayeHuWe napameTpa, UCMNonb3yemoe Mo
YMOMYaHMio.

B 3TOM [OKyMeHTe MCNonb3yloTcA crepylowme CMMBOJIbI.

ABHUMAHWUE!

YKa3blBaeT Ha NOTEHUMNANbHO OMacHYI0 CUTYyauuio, Npu
KOTOPOW CywecTByeT PUCK NeTaNbHOro Ucxoga vuim
Cepbe3HbIX TPaBM.

ATNPEOYNPEXOEHWNE

YKa3sbiBaeT Ha NOTeHLUMaNbHO OMacHylo cuTyauuio, Npu
KOTOPOW CyL|ecTBYeT PUCK NOJyYeHNA He3HauYNTeNbHbIX
TPaBM WK TpaBM cpepHen TaxecTn. TakKe MOXKeT
ncnonb3oBaTbCA ANA 0603HauYeHns NoTeHUnanbHO
Heb6e30nacHbIX AeNCTBUN.

YBEJOMJIEHU

O603HayaeT BaXkHyl0 HPOpMaLMIo, BKIIlOYasA cutyauuu,
KOTOpble MOTYT MPUBECTN K NOBPEXAEHMIO
o6opygoBaHUA UNN MMYyLLECTBa.

1.5 OnpegeneHuA

Topmo3Hon pe3nctop

Topmo3HoI pe3ucTop npefcTaBnaeT cobow moaynb,
CNOCOBHBIN NOrnoLWwaTh MOLHOCTb TOPMOXEHNS,
BblAeNIAEMYI0 NPY peKynepaTMBHOM TOPMOXKEHNN.
PereHepaTnBHaA MOLHOCTb TOPMOXKEHNA MOBbILAET
HanpsXeHre NPOMEXYTOUYHON Lienu, 1 TOPMO3HOM

NOPLUHEBbIX HaCOCaX N NOADBEMHDbIX KpaHax.

NHnumnannsaumnsa

Ecnun BbinonHsAeTcAa uHuumnanmsauunsa (14-22 Pexxum pabomer),
npeobpa3oBaTtesib YaCTOTbl BO3BPALLAETCA K 3aBOACKUM
HacTporKam.

MpepbIBUCTBIN pabounii LK

Mop npepbIBUCTBIM PaboUuMM LMKIOM MOHUMAOT
nocnefoBaTeNlbHOCTb Paboumnx LUKNoB. Kaxabli LmKn
cocTouT 13 neprofa paboTbl Mof Harpy3Kon 1 nepuoaa
paboTbl BXxonocTyto. PaboTta MoxeT umetb nnbo
nepuoanYecknii, TMbo HeNepuUogNUYECKUn XapakTep.

KoaddpuuyneHT mowHocTn

NcTUHHBIN KO3)dMLMEHT MOWHOCTN (NAM6Aa) yumTbiBaeT
BCE FAPMOHVKM 1 BCerga MeHblue, yeM KoadduumneHTt
MoLHOCTK (cos phi), yunTbiBalOWWMIA TONbKO NepBble
rapMOHUKN TOKa M HanpsKeHus.

_ P(kw) _ UAxIAxcos¢
€St = pVA) T Urxa

Cosphi Takke HasbiBaeTcA KO3OGULMEHTOM pPeaKkTUBHOM
MOLLHOCTK.

Kak namb6paa, Tak 1 cosphi ans npeobpasosatenei 4actoTbl
Danfoss VLT® ykasaHbl B 21a8a 7.2 [Tumarue om cemu.

KoadppnumeHT MOLHOCTM MOKa3bIBaeT, B Kakoi mepe
npeobpa3oBaTenb YaCTOTbl Harpy»aeT NMTaloLLyio CeTb.
Yem HuKe KO3GOULMEHT MOLHOCTY, TeM Bosiblue Ispp. MU
OfIHOI 1 TOWN e MOLHOCTN npeobpasosatens (KBT).

Kpome Toro, BbICOKMIN KO3QDMLMEHT MOLLHOCTA
NMOKa3bIBAET, UTO TOKU FAPMOHUK Marsbl.

Bo Bcex npeobpaszosatensx yactotbl Danfoss umetortcs
peakTopbl Lieny NOCTOSHHOIO TOKA, BCTPOEHHbIE B LieMb
NOCTOAHHOIO TOKa, YTo 06ecneyrnBaeT BbICOKUIA

K03 bULMEHT MOLHOCTA U YMEHbLUIAET MOJIHbIN
KO3PPULMEHT rapPMOHMK B CETEBOM MUTAHUN.

Ha6op napameTtpos

HacTpoiikn napameTpoB MOXHO COXpaHATb B Buge 4
Habopos. Bo3moxkeH nepexop mexgy 4 Habopamu
napameTpoB 1 pefaKTupoBaHue ogHoro Habopa
napameTpoB BO Bpemsa Aenctsua apyroro Habopa
napameTpoB.

KomMneHcauus ckonbXeHus

Mpeobpa3zoBaTenb YacTOTbl KOMMEHCUPYET CKONbXKeHe
ABUratens nyTem noBbllEHWA YacTOTbl B COOTBETCTBUU C
M3MepAemMoii Harpy3Kol ABuratens, obecrneyvBas noutu
MOSIHOE MOCTOAHCTBO CKOPOCTY BpaLUeHWsA ABUraTens.

10 Danfoss A/S © 09/2014 Bce npaBa 3alyuLLeHbl.
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WHTennektyanbHoe nornyeckoe ynpasneHue (SLC)
WHTennekTyanbHoe normyeckoe ynpasieHne — 370
nocnefoBaTeNbHOCTb 3aflaHHbIX NONb30BaTeNleM AeNCTBUN,
KOTOpble BbIMOMHATCA B cnyyae, ecnn SLC npusHaet
COOTBETCTBYIOLUME, ONpeferieHHble nosib3oBaTenem
cobbITVA UCTUHHbIMK. (Tpynna napametpos 13-**
WHmennekmyaneHas s102uka)

WnHa ctaHgapTta FC
MpencTaBnseT cobown wuHy RS485, paboTatowyto no
npotokony FC nan npotokony MC. Cm. 8-30 llpomokon.

Tepmucrop

Tepmope3uncTop, ycTaHaBNMBaeMbl Tam, rae Tpebyetca
KOHTpOJIb TeMnepaTypbl (B npeobpa3oBaTtenie YacToTbl UK
B ABUrarene).

OTKnloyeHne

CocTofAHMe, BBOAMMOE B aBapUINHOM CUTYaLuK, Hanprumep,
B C/llyyae neperpesa npeobpa3oBaTens 4YacToTbl UM Korga
npeobpa3oBaTesib YaCTOTbl 3alULIAET ABUraTesb,
TEXHONOTMYeCKNn npouecc nnn mexaHnsm. MNepesanyck He
JonyckaeTca Ao Tex nop, NokKa NpUYMHa HeMCNPaBHOCTU He
OyneT ycTpaHeHa U COCTOSHUE OTK/oYeHus He Gyaert
oTMeHeHo. COCTOAHME OTKIIOUYEHUA OTMEHAETCA:

. BbIMOJIHEHNEM COpoOCca nnn

. nocpesCcTBOM NPOrpamMmmMUpPOBAaHHOIO
aBTOMaTMyeckoro cbpoca npeobpasoBaTtens
yacToTbl.

He VICI'IOJ'Ib3yVITe OTKJIIoUeHne ana obecneyeHuns
6e30MacHOCTU nepcoHana.

OTKNloYeHne ¢ 6NoKNpPoBKON

CocToAiHMe, BBOAVMOE B aBapuMHON CUTyaLun, Koraa
npeobpasoBaTesib YaCTOTbl OCYLIECTBAAET 3aLUTy
COOCTBEHHbIX YCTPONCTB U TpebyeT dursmyeckoro
BMeLLaTesIbCTBa, HaNnpumep, NPy BO3HUKHOBEHNM
KOPOTKOro 3amblKaHWA Ha ero Bbixofe. OTKoueHne ¢
6GNOKMPOBKOWN MOXeET ObITb OTMEHEHO BbIKNIOUYEHUEM CETM
NUTaHWA, YCTPaHEHEM MPUYNHbBI HEUCMPABHOCTU U HOBbLIM
nopKmoueHnem npeobpasosaTtens yacToTbl. [lepesanyck He
[lonycKaeTcA A0 TeX Nop, Noka COCTOAHUE OTKIIOYEeHNA He
6yfeT OTMEHEHO BbIMONHeHMeM GyHKLUMKN cbpoca unu, B
HeKOoTOpbIX Clyyasx, MOCPeACTBOM 3anporpaMMUPOBaHHOMO
aBTOMaTMyecKoro cbpoca. He ncnonbayinte oTknoueHne
onAa obecneyeHns 6e30MacHOCTU NepcoHana.

XapaKkTepucTUKN NepeMeHHOro KpyTALEero MoMeHTa:
XapaKTepucTnky nepemMeHHOro KpyTALLEero MOMeHTa ans
yrpaBfeHna HacoCamy U BEHTUIATOPAMMU.

1.6 Bepcua gokymeHTa 1 NPOrpamMmmHOro
obecneueHunn

JlaHHOe PYKOBOLCTBO PErynspHO nepecMaTpuBaeTca u
obHoBnAeTCA. Bce npeanoxeHnsa no ero ynyywexuio 6yayTt
MPUWHATBI 1 PAaCCMOTPEHDI.

B Tabnuya 1.2 ykasaHbl BepCUs [OKYMEHTa n
cooTBeTcTBYIOWadA Bepcua [10.

Pepakuusa
MG20N6xx

KommeHTapumn
3ameHsaeT MG20N5xx

Bepcua MO

2.20 v Bbiwe

Tabnuua 1.2 Bepcua foKymeHTa 1 NMpOrpamMMHOro
obecneyeHnsa

1.7 Pa3peleHus n ceptudurKkatbl

Mpeobpa3zoBaTenu yacToTbl paspabaTbiBaloTca B
COOTBETCTBMU C TPeGOBaHMAMU OMUCAHHBLIX B 3TOM pasgene
ANPEKTUB.

MoppobHee o paspeleHnax 1 ceptudmkatax cM. B pasgene
3arpysKku Ha caiite http://www.danfoss.com/BusinessAreas/
DrivesSolutions/Documentations/.

1.7.1 Mapkuposka CE

PucyHok 1.1 CE

Mapkunposka CE (Communauté européenne) ykasbiBaerT,
YTO NPOWN3BOAMTENb NPOAYKTa BbINOMHUA BCE NMPUMEHNMbIE
anpektmsbl EC. Jupektusbl EC, npumeHnmble K
KOHCTPYKLUW U M3roTOBNEHMIO Npeobpa3oBaTenieli 4acToTbl,
nepeumncnexsl B Tabauya 1.3.

YBEJIOMJIEHU

Mapkuposka CE He onpegenset KayectBo usgenus. Mo
mapkupoBke CE Henb3s onpeaenutb TeXHMYecKne
XapaKTepucTmnKku.

YBEJOMJIEHU

Mpeo6pasoBaTeny 4acToTbl C MHTErPYPOBAHHbIMU
3aWUTHBIMU GYHKLMAMM JOJKHbBI OTBeYaTb Tpe6oBaHUAM
AVIPEKTMBbI O MallVIHHOM o6GopyAoBaHNN.

MG20N650
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Aunpektnea EC Bepcna
[vpekTnBa No HW3KOBONILTHOMY 060PYAOBaHMIO 2006/95/EC
JvpeKTnsBa NO 3NeKTPOMarHUTHOM coBMecTUMocTn |2004/108/EC
[npekTnea o mMawmHHOM o6opyaosaHun" 2006/42/EC
Ovpektusa ErP 2009/125/EC
Oupektnea ATEX 94/9/EC
OvpektnBa RoHS 2002/95/EC

Ta6nuua 1.3 AupekTtuBbl EC, npumeHumblie K
npeo6pa3oBaTensaAm 4acToTbl

1) Coomgemcmeaue mpe6o8aHuam OUpekmuebl 0 MAWUHHOM
o0bopydosaHuu mpebyemcs mosbko 0518 hpeobpaszosamereli
4acmomel ¢ UHMe2PUPOBAHHLIMU 3AUWUMHbBIMU YHKYUAMU.

)J,eKnapauVM COOTBETCTBMA OOCTYMHbI MO 3anpocy.

1.7.1.1 OupeKkTnsa rno HU3KOBOJSITHOMY
o6opyaoBaHuio

[VpeKTrBa OTHOCUTCA KO BCEMY DNIEKTPUUECKOMY
060pyn0oBaHNIO, B KOTOPOM MCMOMb3YTCA HamnpsXeHNsa B
amnanasoHax 50-1000 B nepem. Toka unn 75-1600 B nocT.
TOKa.

Lenb ANPEKTUBbI — obecneuntb 6e3onacHOCTb Ntoaen u
NCKNIOYUTL NoBpeXxaeHne nmylwecTtsa npu ycnosnn
NpaBuJibHbIX YCTAHOBKU U O6CJ1y>KI/IBaHI/Iﬂ pa60Tawmero
3J'IeKTpOO60py,EI,OBaHVIF|, cornacHoO ero uenesomy
npeaHasHavyeHuto.

1.7.1.2 OupeKTrBa rno 3n1eKTpOMarHUTHON
COBMeCTMMOCTU

Llenb gnpektmebl no SMC (3neKTpoMarHUTHoON
COBMECTUMOCTMN) — YMEHbLUNTb 3N1eKTPOMarH1UTHble
noMexmn 1 ynyuwmnTb YCTONUNBOCTb 3NeKTPOO6opyaOBaHNA
N YCTaHOBOK K TakMMm nomexam. basoBoe TpeboBaHue no
3alyTe 13 AMPEKTMBbI NO 3NEKTPOMArHUTHOM
coBmectmocTy 2004/108/EC cocTonT B TOM, YTO
YCTPOMNCTBA, KOTOPblE CO3[Al0T NEKTPOMArHUTHblE NOMeXu
(3M) unun Ha paboTy KOTOpbIX MOTYT BANATL N1, AOMKHbI
KOHCTPYMPOBaTbCA TakuM 06pa3om, 4Tobbl OrpaHUUUTbL
co3pfaBaemble 3N1eKTPOMarHUTHbIE MOMEXU, a TakKe JOJIKHbI
UMeTb NpMemMnemMbln ypoBeHb yCTonumeoctu K 3l npu
YC/I0BUM MPaBWIIbHOM YCTAHOBKU 1 06CNyKMBaHWA, a TaKxKe
MCMOJb30BaHMNA MO Ha3HaYeHMIo.

Ha ycTpoiictBax, ncnonb3yembix No OTAENbHOCTU UNN B
COCTaBe CMCTeMbl, fOMKHa 6bITb MapkmpoBka CE. Cuctembl
He 06s3aTeNbHO AOMKHbI UMeTb MapkuposKy CE, ogHako
LLOMKHbI COOTBETCTBOBATb OCHOBHbIM TPe6OBaHMAM MO
3awuTe, N3NoXKeHHbIM B gupektuee no SMC.

1.7.1.3 dupeKTnesa o MallMHHOM
obopynoBaHUK

Llenb AnpeKTrBbl O MalWMHHOM 060pyAOBaHUN —
obecneuyntb 6€30MacHOCTb NIOAEN U UCKTIOYNTD
NOBpEXAeHVE MMYLLECTBA NPU UCMONb30BaHMN
MeXaHMYeCcKoro 06opyAoBaHMs COrNAcHO ero LiesieBomy
npeaHasHayeHmio. [IpekTBa 0 MalMHHOM 060pYyA0BaHNM
OTHOCWTCS K MalUMHaM, COCTOALWMUM 13 Habopa
COEAUHEHHBIX MeXay cob0i KOMMOHEHTOB UK YCTPONCTB,
KaK MUHUMYM OJHO M3 KOTOPbIX CMOCO6HO du3nyeckn
ABUraTbCA.

MpeobpasoBaTeny YacToTbl C MHTErPUPOBAHHBIMU
3aWUTHBIMU GYHKLMAMU OOMKHBI OTBeYaTb TpeboBaHUAM
AMPEKTVBbI O MalMHHOM 060pYyAOBaHMN.
MpeobpasoBateny yacToTbl 6€3 GyHKLUM 3aLnTbl He
noanagatoT noj AencTere JaHHoOW ampekTusbl. Ecnn
npeobpasoBaTesib YaCTOTbl BXOAWUT COCTaB CUCTEMbI
MexaHn3moB, Danfoss MoxeT npegoctaBuTb MHGOPMaLNo
no sonpocam 6e30nacHOCTU, CBA3AHHbIM C
npeobpasoBaTenieM YacToTbl.

B cny4yae ncnonb3oBaHUA npeo6pasoBaTenel7| 4acCToTbl B
MallnHaX, B KOTOPbIX MMeeTCA XOTA 6bl ofHa ABVXKYLLAACA
4acCTb, N3roTOBUTENIb MaLlLUHbI JOJIXKEH NPeaCTaBUTb
AeKnapauuio, noaTBepxXaalolWyo COOTBETCTBME BCEM
YMeCTHbIM 3aKOHOAaTeJ/IbHbIM HOPMaM N Mepam
npPefoCTOPOXKHOCTH.

1.7.1.4 Oupektnsa ErP

OnpektnBa ErP — 310 eBponenckasa anpekTBa no
3KOSIOMMYHOMY AU3alHY ANA CBA3AHHbIX C SHepreTUKon
nspenvin. QupekTtrea 3agaeT TpeboBaHNA SKONOMMUYHOTO
AMn3aliHa AnA OTHOCALWMXCA K SHepreTuke nspenun,
BK/louaa npeobpasoBatenn yactoTbl. Llenb anpekTmBbl —
NOBbICUTb 3HEPro3dPeKTUBHOCTb M CTeMEeHb 3aLnTbl
OKpY»KaloLLel cpefibl, B TO e BpemMs yBennynBas
6e30MacHOCTb UCTOYHMKOB NUTaHWA. BnuaHune Ha
OKpY»KaloLLyto cpefly OTHOCALUXCA K SHepreTmke nsgenui
BK/lOYaeT NoTpebneHne sHeprun B TeYeHne BCero
M3HEHHOro UMKna nsgenus.

1.7.2 CooTBeTCTBME CTaHZapTam,
o603Hayaemoe cumBonom C-tick

PucyHok 1.2 3Hak C-tick

3Hak C-tick 0603HauaeT BbINOSIHEHNE HOPM AENCTBYHOLNX
TEXHUYECKMX CTaHAAPTOB MO 3/1IEKTPOMArHUTHOM
coBmectumocTn (3MC). CooTtBeTcTBME TpeboBaHUsaM C-tick

12 Danfoss A/S © 09/2014 Bce npaBa 3alyMLLeHbl.
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06A3aTeNbHO ANs MNOCTaBKM MEKTPUYECKMX 1 SNEKTPOHHBbIX
YCTPOWCTB Ha pbiHKKM ABCTpanuun n Hosown 3enaHgun.

Hopmatuebl C-tick OTHOCATCA K KOHAYKTVMBHbBIM U
nsnyyaembimM nomexam. [ina npeobpasoBaTenein 4acToTbl
NCNonb3ynTe npeaenbHble 3HaYeHUA N3NyYeHUN,
ykasaHHble B EN/IEC 61800-3.

Mo 3anpocy moxeT 6bITb NpefoCTaBeHa AeKknapauma
COOTBETCTBUA.

1.7.3 CoOTBETCTBME TEXHNYECKUM YCIIOBUAM
UL

Ceptudumkauyma UL

@

PucyHok 1.3 UL

YBEJOMJIEHU

Mpeo6pasoBaTeny 4acToTbl, paccuMTaHHble Ha 525-690
B, He nmetot ceptuéunkaymm UL.

MpeobpasoBatesib YaCTOTbl YAOBNETBOPAET TPEOOBAHMAM
UL508C, kacatowummcsa Tennosoi namaTy. MNogpobHee cm.
enaea 2.6.2 Tensiiosas 3aujuma osuzameris.

1.7.4 CootBeTcTBME TPeOOBAHUAM
NCrnosnb30oBaHNA Ha Mope

Mogynu ¢ yposHem nbinesnarosawutol IP55 (NEMA 12) n
Bbllle NpefoTBPaLLAlOT NOABEHUE UCKP U
KnaccnduumpyroTca Kak SneKTpuyeckne annaparbl C
OrpaHNYEHHON B3PbIBOONACHOCTbIO B COOTBETCTBUM C
EBponenckum cornaweHnem o MexgyHapogHON nepesBo3ke
OMacHbIX rpy30B Mo BOAHbIM nyTaAm (ADN).

MepeanTe Ha cant www.danfoss.com pns nosnyyeHus
[OMOSTHUTENBbHON UHPOPMALMK MO COOTBETCTBUIO
TpeboBaHMAM UCMOMb30BaHWSA Ha MOpeE.

YT10o6bl NpefoTBPaTUTb NOABNEHNE UCKP B YCTPOMCTBAX CO
cteneHbto 3awmnTbl IP20/waccn, IP21/NEMA 1 unu IP54,
npuMnTe cnepyowme Mepbl.

. He ycTtaHaBnuBalite ceTeBON BblKoYaTeNb.

. YctaHoBuTe gna napametpa 14-50 Quasmp BY-
nomex 3HaueHue [1] BknoveHa

. Ypanute BCe 3arnywku pene ¢ Hagnucbio RELAY
(PENE). Cm. PucyHok 1.4.

. MpoBepbTe Kakne ycTaHOB/EHbl AONONHNUTENbHbIE
pene (ecnn ectb). EgMHCTBEHHOE AOMONHUTENBHOE
peneiHoe yCTPONCTBO, KOTOpPOe AoMycKaeTcA

NCNoJsIb30BaTb, — 3TO NNaTa paclnpeHnAa

peneiiHbix Bbixopos VLT® Extended Relay Card
MCB 113.

@)

130BD832.10

1,2 |3arnyu.|KV| pene

PucyHok 1.4 PacnonoxeHue 3arnywek pene

Jeknapauua nsrotoButena AocTynHa no TpeboBaHuio.

MG20N650 Danfoss A/S © 09/2014 Bce npaBa 3alyMLeHbl.
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BeBepeHue

VLT® AQUA Drive FC 202

1.8 TexHuKa 6e30nacHOCTU

1.8.1 O6wme NPUHUMMNbI TEXHUKW
6e30nacHoOCTK

MpeobpasoBaTeny YacToTbl COAEPKaT BbICOKOBOJIbTHbIE
KOMMOHEHTbI 11 MPY HEMPaBUIbHOM UCMOMb30BaHUU MOTYT
6bITb CMEPTENIbHO OMacHbIMW. MOHTaX 1 3KcnnyaTauus
3TOro 060pPyAOBaHUA AOMXKHbI BbIMONHATLCA TONBKO
KBanMdMLUMpPOBaHHbIM NEPCOHaNoM. 3anpeLlaeTtca
NpPOBOAUTb Nito6ble PEMOHTHbIE paboThl 6e3
npeaBapuTenbHOro obectourBaHnA npeobpasosatens
yacToTbl 1 6€3 OXMAaHNA YCTAHOBNEHHOTO MPOMEXYTKa
BPEMEHMW ANA pacceAaHUs COXPAHEHHON 3NEKTPUUECKON
SHepruu.

Crporoe cobniogeHne mep NPesoCTOPOXKHOCTY 1
peKoMeHZaUMI Mo TexHuKe 6e30MacHOCTY 06A3aTeNbHbI
npu 3Kcnnyatayun npeobpasoBaTena YacToTbl.

1.8.2 KBannédunumpoBaHHbI NepcoHan

MpaBunibHas 1 HafleXXHan TPaHCMOPTUPOBKA, XpaHeHWe,
MOHTaX, KCNJlyaTaums n obcnyxuBaHne Heobxoanmbl ans
6ecnpobnemHon n 6esonacHon paboTbl NpeobpasoBaTens
yacToTbl. MOHTaX 1 3KCnyaTaums 3Toro 060pyaoBaHUA
LLOMKHbI BbINOMHATHCA TOMbKO KBanMouULMpPOBaHHbIM
nepCcoHasioMm.

KBanudunumposaHHbIii NepcoHan onpegenserca Kak
06y4eHHbIN NMepcoHas, YyNoaHOMOYEHHbIN MPOBOAUTD
MOHTaX, BBOZJ B JKCMyaTaumio U TexHUudyeckoe
o6cnyxmBaHne o60pyaoBaHUA, CUCTEM U Leneii B
COOTBETCTBUW C MPUMEHVMbIMY 3aKOHaMM 1 MpaBUIamMu.
Kpome Toro, nepcoHan JOmKeH XOPOLWO 3HaTb YKa3aHuaA 1
npasuna 6e30MacHOCTY, OMMUCAHHbIE B 3TUX UHCTPYKLMUAX
no 3KcnyaTayuu.

ABHVMAHUE!

BbICOKOE HAMPAMEHUE!

I'Ipeo6pa3OBaTenv| 4acToTbl, NOAKNIOYEHHbIE K CeTn
nepemMeHHOro Toka, UCTOYHNKY NOCTOAHHOIO TOKa nUnu
uenn pasaeneHua Harpyskum, HaXogATcA NoA BbiCOKMM
HanpAaxeHnem. YcTaHOBKa, nyCKOHaslagKa n
TeXO6CJ1y)KI/IBaHI/Ie AOJIXKHbI BbIMOJIHATbCA
KBanI/Id)I/ILWIpOBaHHbIM nepcoHanom; H9C06J1IOA9Hllle
oTOoro TpeﬁOBaHVIﬂ MOXeT NpuBecTn K sieTaJibHOMYy
ncxoay Unn NonyyeHUKo cepbesHbIX TpaBM.

. MoHTax, NyCKOHaJlaAoO4YHble paGOTbI n
06C11y)KI/IBaHI/Ie AONKHbI OCYLLeCTBNATbCA
TOJIbKO KBaﬂVI(I)I/II.WIpOBaHHbIM nepcoHanom.

ABHMAHUE!

HEMPEAHAMEPEHHbIN NYCK

Ecnn npeoGpasoBaTenb YacToTbl NOAKIIOYEH K ceTn

NUTaHNA NepeMeHHOro ToKa, UCTOYHNKY NepeMeHHOro
TOKa WM Lenu paspaeneHnsa Harpysku, ABuratenb mMoxer
BKJIIOUMTbCA B N0601 MOMeHT. CyyaiiHbIi NYCK BO
BpeMmsa NporpaMmmMupoBaHus, TeXo6CnyKnBaHua nnm
PEMOHTHbIX paboT MOXeT NPMBECTU K NeTaibHOMy
ncxopy, NONTyYEHUIO Cepbe3HbIX TPaBM UM nopye
uMmyulecTBa. [lBuratenb MOXKeT 3anyCTUTbCA BHELUHUM
nepeknioyaTenem, KOMaHAoON Mo LIMHe
nocnefoBaTesIbHON CBA3UN, BXOAHbIM CUTHAJIOM 3afaHuA C
LCP nu60 nocne ycTpaHeHUs HEMCNPaBHOCTM.

Yto6bl NpefoTBpaTUTL CJIyyYalHbIi MYCK ABUraTens:

. OTcoeauHuTe npeobpasosartesib YaCTOTbl OT
cetu.

. Mepen nporpamMMupoBaHNeM napamMeTpoB
o6a3aTenbHO HaxkmuTe Ha LCP kHonKy [Off/
Reset] (Bbikn./C6poC).

. MopgknioueHue NMPOBOAKN N MOHTaX
KOMMOHEHTOB npeoﬁpasoBaTenﬂ 4acToTbl,
ABuratens n no6oro NoAKNIYEHHOro
060pyAOBaHI/Iﬂ AOMXKHbI 6bITb NOIHOCTbIO
3aBepuieHbl, Korga npeoﬁpa3OBaTenb 4acToTbl
noakn4yaetTca K ceTn nepeMeHHOro Toka,
NCTOYHUKY NOCTOAHHOIO TOKa wan uyenun
pa3peneHnAa Harpysku

ABH/MAHUE!

BPEMA PA3PAOKWN

B npe06pa303aTene 4acCTOTbl YCTAaHOBJIE€HbI
KOHAEeHCATOPbl NOCTOAHHOIO TOKa, KOTOpPble OCTalTCA
3apAXeHHbIMUN AaXe nocsie oTKNnYyeHuA ceteBoro
nnTaHWUA. HECO6J1IOHEHVIQ YKa3aHHOro nepuopga
OXUAaHNA nocsie OTKNYEeHNA NNTaHNA nepea Ha4yalom
06Cl1y)K|/lBaH|/|ﬂ Wnin peMoHTa MOXKeT NpuBecTn K
netaabHOMy mcxopay nnnm cepbesHbiM TpaBMaM.

. OcTaHOBUTe ABUraTesb.

. OTKnounTe CeTb NepPeMeHHOro Toka u
ONCTaHLUMOHHO PacnosioXKeHHble NCTOUHUKMN
NUTAHUA CEeTU NMOCTOAHHOIO TOKa, B TOM uuncne
pe3epBHble akKymynATopbl, UBIM n
NOAKNIOUEHMUA K CETU MOCTOAHHOIO TOKa ApYrux
npeo6pa3oBaTtesnieil YaCTOTbl.

. OTcoeguHnTe Nnn 3a6110K|/|py|7|Te ABurartenb C
NOCTOAHHbIMN MarHUTamu.

° MNepep BbiNnoNHeHNEM paboT No ob6cnyKnBaHMO
M PeMOHTY cneflyeT AOXAAaTbCA MOHON
pa3spAaaku KoHaeHcaTopoB. Bpema oxunpganusa
yKkasaHo B Ta6siuya 1.4.

14 Danfoss A/S © 09/2014 Bce npaBa 3alyMLLeHbl.
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ANPEOYNPEXOEHUE]

HanpsaxeHn MuHuManbHoe BpemMA OXupgaHus

e (B MMHyTax)

[B] 4 7 15
200-240 0,25-3,7 kBT - 5,5-45 kBT
380-480 0,37-7,5 kBT - 11-90 kBT
525-600 0,75-7,5 kBT - 11-90 kBT
525-690 - 1,1-7,5 kBt 11-90 kBT

Bbicokoe HanpAaMXeHne MOXeT NPUCYTCTBOBATb fae B TOM

crnyyvae, ecniv cBeToAMofbl NpeaynpexneHnin noraciu.

Tabnuua 1.4 Bpemsa pa3spsagku

ABHVMAHUE!

OMNACHOCTb TOKA YTEYKU

Toku yTeukun npesbiwatot 3,5 mA. HenpasunbHoe

3a3emMiieHne I1p906pa3OBaTEJ1$| YacTOTbl MOXET NpuBecTn

K neTajsibHOMYy ucxoay win cepbe3HbiM TpaBMaM.

. I'IpanmbHoe 3a3emMineHune oGopynOBava

[AOMKHO 6bITb YCTPOEHO cepTUdGULNMPOBAHHBIM

cneumnanncTomM-a1eKTPOMOHTA>XKHNKOM.

ABHVMAHUE!

OMNMACHOE ObOPYJOBAHUE

MprikocHOBeHMe K BpalLaloWmMca Banam v
3NeKTpuYeckoMmy o60pyfOoBaHNI0 MOXKET NPUBECTU K
neTanbHOMYy MUCXOAY WU CePbe3HbIM TPaBMaMm.

o O6ecneybTe, YTOObI MOHTaX, NyCKOHanagKa u
TEXHUYECKoe 06C/yKBaHNe BbINONHANNCD
TONbKO 06YYEeHHbIM U KBanu$MLMpOoBaHHbIM
nepcoHanom.

. Y6eputecb, UTO INEKTPOMOHTaXKHble paboTbl
BbIMNOJNHAKTCA B COOTBETCTBUN C
rocyfapCTBEHHbIMN 1 MECTHBIMU
3/1eKTPOTEXHUYECKMMMN HOPpMaMW.

. Cobniogaiite npouenypbl, ONNCaHHbIE B 3TOM
[OKyMeHTe.

ABHVMAHUE!

HEMPEAHAMEPEHHOE BPALLEHUE OBUTATENA

CAMOBPALLEHUNE

CnyJyanHoe BpalleHue 3neKTpoaBuraTenen ¢
NOCTOAHHbIMN MarHUTamMu reHepupyeT HanpsKeHue n
MOXKeT 3apsAXKaTb Lienu npeobpasoBaTens, YTO MOXKeT

npnBecTn K cmepTesibHOMY MUcxoay, cepbe3HbiM TpaBMam

nnn noBpexaeHuto oﬁopy,qosaumn.

. Ona npepoTBpalieHnAa Cny'-lal?lHOI'O BpawieHunA

y6€nl/lTer, YTO ABuUrartesimn ¢ NOCTOAHHbIMA
MarHntTamm 336110KI/IpOBaHbI.

OMNACHOCTb B CJTYHAE BHYTPEHHEIO
OTKA3A

Ecnn Hp606p33OBaTeﬂb YacCcTOTbl He 3aKpPbIT AO/TXKHbIM
06pa30M, BHYTPEeHHAA HeUcnpaBHOCTb B
npe06pa3OBaTene YacTOTbl MOXKET NpuBecTn K
cepbe3HbiM TpaBMaMm.

. I'Iepep, BKJ/llOYeHnem B CeTb yGEHVITer, YyTo BCe
3alTHbI€ KPbIWKW YCTaHOBJIEHbI Ha CBOU
MecCTa N Ha4e€XXHO 3aKpenJieHbl.

MG20N650 Danfoss A/S © 09/2014 Bce npaBa 3alyMLeHbl. 15



0630p n3genus

VLT® AQUA Drive FC 202

2 O630p n3genuns

2.1 BBepeHue

B 310l rnaBe npepcTaBneHbl obwue ceegeHns 06
OCHOBHbIX Y3/1ax 1 KOHTypax npeobpa3oBaTtesnis YacToTbl. B
Hell ONMCbIBalOTCA BHYTPEHHUE anekTpudeckre GyHKLUN 1
byHKUMKM 06paboTKku curHanos. MNpueBoauTca Takxe
OnvcaHne BHYTPEHHEN CTPYKTYpbl yNpaBieHUs.

Kpome Toro, onncbiBaloTcA aBTOMaTU3NPOBaHHbIE 1
JononHuTenbHble GyHKUMM NpeobpasoBaTena YacToThl,
nossonswowme paspabaTtbiBaTtb CTabUNbHO
3KCMyaTUpyemMble CUCTEMbI C PaCLUMPEHHBIMU QYHKLUAMM
yNpaBneHnsa 1 OTYETHOCTU O COCTOAHUN.

2.1.1 Cneumanusauma npoaykTa ans

2.1.2 JHeprocbepexxeHne

Mo CpaBHEHNIO C ApYyrMMn CUCTEMaMUN N TEXHOJTOTNAMUN
ynpaeiieHuA, npeo6pa3OBaTenb 4aCTOTbl ABNAeTCA
SHepreTnyeckn ONTMMaNbHOM CUCTEMOW ynpaBlieHNA
BEHTUNATOPAMU N HaCOCaMW.

Mpu ncnonb3oBaHUM NpeobpasoBaTens YacToTbl ANA
yrnpaBneHna pacXxofoM, CHUMKEHME CKOPOCTU Hacoca Ha 20
% BefeT K COKpaLleHWio NOTPebieHna 3NeKTPo3HepPrun Ha
50 % B TMNOBbLIX NpMMeHeHuAX. Ha

PucyHok 2.1 noka3aH npvmep COKpaLleHna notpebneHns
3/1eKTPO3HEPIrnN.

o
NPYMeHeHNA B CcTemax (mwg) | Hs g
BOAOCHa6>KEHVIFI "M BOOOOTBOAA 60 - %
™M
Mpeob6pasosatenb yactotbl VLT® AQUA Drive FC 202 50
pa3paboTaH Ana NPMMEHEHNA B CUCTEMAX BOAOCHAOXeHWSA
1 BOAOOTBOAA. MIHTerpmpoBaHHbIii MacTep SmartStart 1 407
6bICTPOe MeHI0 BodocHabxeHue U Hacocbl UHCTPYKTUPYIOT 30 4
nonb3oBaTens B NpoLecce BBOAA B dKCMyaTaumio. B uncne 650
o 1650rpm
€ro CTaHAAPTHbIX Y JAOMONHUTENbHBIX GYHKLMIA: 20 \ P
1350rpr’?
. KackagHoe ynpaBneHue \
10 |
. O6HapyxeHne paboTbl BCyxyto : |
\ \ \ T —
. O6HapyXeHre KOHLa XapaKTepUCTnKu 0 100 200 | 300 400 (m?/n)
\
e YepepoBaHue asurateneil ‘ |
\
. OumncTka (kW) R Pshaft |
60 | \
. HauanbHoe 1 KOHeYHoe U3MeHeHne CKopoCTyr \ ‘
. M3meHeHne CKOpOoCTN KOHTPOSIbHOMO KnanaHa 50 : |/
. STO 20
. O6HapyxeHre H13KOro pacxona
30
. MNpecmaska
20
. MoaTBepxaeHre NnoToka
. Pexunm 3anonHeHus Tpy6bl 10
. Pexum oxupaHua / ‘ ‘ -
e Yacbl peanbHOro BpemeHy 0 100 200 300 400 (m?/h)
. 3awmTa naponem
. 3awmTa OT neperpysku ‘1 |3Heproc6epe>KeHme
. WHTennekTyanbHoe noruyeckoe ynpasneHue
PucyHok 2.1 Mpumep: sHeprocbepekeHmne
. MOHUTOPUHI HWXKHEro npefena CKOPOCTH
. Mpoun3sonbHO NporpammMmmpyemble
MHOOPMaLIMOHHbIE, NpeaynpeXaloLme TeKCTbl 1
TEKCTbl OMOBELYEHUN
16 Danfoss A/S © 09/2014 Bce npaBa 3alyMLLeHbl. MG20N650
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2.1.3 Mpumep sHeprocbepexeHns

Kak nokasaHo Ha PucyHok 2.2, ynpaBneHune pacxofom
OCYLLECTB/IAETCA C MOMOLLbIO M3MEHEHMA CKOPOCTU Hacoca
(u3mepsiemolt B 060poTax B MUHYTY). Mpn yMeHbLUeHUN
CKOPOCTM TOJIbKO Ha 20 % OTHOCKTENIbHO HOMUHANbHOM
CKOPOCTM pacxof yMmeHbluaeTca Takxe Ha 20 %. 3T1o
NPOMCXOAUT MOTOMY, YUTO pacxof NPAMO MPONOpLUOHaNeH
cKopocTu. B To ke Bpems, NoTpebneHne 3neKTPo3Heprum
CHMXaeTca noyutn Ha 50 %.

Ecnn cuctema npepHasHayeHa gns obecnevyeHmsa 100-
NPOLIEHTHOrO pacxofa /MLb B TEYEHME HECKONbKUX AHEN B
rofy, a B oCTajibHoe BpeMA pacxof cocTasnsaeT meHee 80 %
OT HOMVHaNbHOIO, KONIMYECTBO CIKOHOMJIEHHOM
3NeKTPOo3Heprumn gake npesbiwaet 50 %.

Ha PucyHok 2.2 noka3aHa 3aBMCMMOCTb pPacxofa, AaBfeHuA
1 3HepronoTpebseHns oT cKopocTu (06/MuH) ans
LIeHTPOOEXHbIX HaCOCOB.

00% |- — — — — — — — — — — — — -

175HA208.10

80% - — — — — — — — — — — —

50% b — — — — — /= — -/

Pressure ~n2

25% @ — — — — /4= — —

Power ~n3
125% — — A — < — —

50% 80% 100%

PucyHok 2.2 3akoHbl nogo6usa ans LeHTPo6eXKHbIX HacoCcoB

1 m
Pacxod: — = —
Q, n

m

Hy 2
[asnenue : [‘Tz = ['Tz]

Iy P (m)
OwWHOCM® : Pz = 1,

I'Ipe,u,nonaraeTCﬂ OANHaKoBaA 3¢¢EKTI/IBHOCTb BO BCeM

Onana3oHe CKOpOCTeI;I.

Q = pacxop P = mowHoCTb

Q1 = pacxop 1 Py = mowHocTb 1

Q2 = NOHWXKEHHbI pacxop P2 = noHmXeHHas MOLWHOCTb

H = paBneHwve n = perynupyemas CKOpPOCTb

BpaLLeHns

H1 = paBneHwue 1 n1 = ckopocTb 1

H2 = noHmXeHHOe JaBfieHne | N2 = MNOHUXXEHHasn CKOPOCTb

BpaLLeHns

Tabnuua 2.1 3akoHbl nogobus

2.1.4 YnpaBneHue npu nomowu KrianaHoB
1 Npy NOMOLLN perynmpoBaHus
CKOPOCTW ANA LeHTPOOEXHbIX
HacocoB

ynpaBneﬂme npun nomown KnanaHa

Tak Kak I'IOTpe6HOCTI/I TEXHONOrnmyeCckoro npouecca B
cncTeMax nogayvv BoAbl MOTYT U3MEHATDLCA, Heobxoanumo
COOTBETCTBYHOLWNM o6pa30M perynnupoBatb pacxon. Yacto
NCNOoJIb3yloTCA TakKne MeToAbl ynpaBieHNA NOTOKOM, KaK
AapoccennpoBaHne nnn peumnpkynauna ¢ NoOMoLlbio
KJflanaHoB.

C/IMWKOM CUSTbHO OTKPbITBIN LMPKYIALMOHHbIV KnanaH
MOXET MPUBECTU K paboTe HAacoCa B KOHLIE KPUBOW
HACOCHbIX XapaKTEPUCTUK, C BbICOKMM PACXOAOM W HU3KUM
HanopoMm. Takne yCnoBus He TOSIbKO BbI3bIBAOT MOTEPHO
SHEPrun B CBA3M C BbICOKOW CKOPOCTbIO PaboTbl Hacoca, HO
N MOTYT MPUBECTU K KaBUTaLMK, BIEKYLLEN NMOBPEXAEHVE
Hacoca.

MNpu perynnpoBKe NOTOKa C MOMOLLbIO KnanaHa
yBennuMBaeTca nepenag gasneHna Ha KnanaHe (HP-HS).
OTO MOXKHO CPaBHUTb C OQHOBPEMEHHbIM HaXkaTrem Ha
nepanb rasa v neganb TOPMO3a C Lefblo YMEHbLUTb
CKOpOCTb aBTOMO6UnNsA. Ha PucyHok 2.3 nokasaHo, 4To
ApoccennpoBaHue 3acTaBAaeT KPYBYIO CUCTEMbl MOBEPHYTb
OT TOUKM (2) Ha KPUBOW XapaKTEPUCTUK HAacoCa K TOYKe CO
3HaunTenbHO MeHbwum KMa (1).

MG20N650
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2 EctectBeHHaa pabouas Touka POe) |-~ -7 ///
60 — - /
3 Pabouasa Touka npu perynnupoBaHnM CKOPOCTU s )
50 — Cycle 7 v
40 — control -~ v
PucyHokK 2.3 YmeHblueHne pacxofa NOCpPeACcTBOM ynpaBneHus - VSD Ry
KnanaHom (gpoccenupoBaHue) 30 — - control .7 7
P 7 7" Ideal pump
20 — /// e control
10— - e
P -
PerynupoBaHue ckopoctin = ! S : : ! ‘ !
ynvp P 0 10 20 30 40 50 60 70 80 90 100
TOT e NOTOK MOXeT perynmpoBaTbCA NyTeM CHUKEHUA Q%)

CKOPOCTM HAcoca, Kak MokasaHo Ha PucyHok 2.4. CHuKeHne
CKOPOCTV YBOAUT KPKMBYIO Hacoca BHM3. Pabouas Touka
ABNAETCA HOBOW TOUKOWN MepeceyeHns KpMBOM Hacoca 1
KpUBOI cncTembl (3). DHeprocbepexeHrie MOXET ObITb
BbIYMC/IEHO MyTeM NPUMEHEHUA 3aKOHOB Mofobus, Kak
onwucaHo B 2n1aea 2.1.3 [pumep 3HepzocbepexxeHus.

PricyHOK 2.5 CpaBHUTEeNbHble KpUBble PerynmpoBaHus NoToKa

2.1.5 lMpumep pacxopa, N3MeEHAIOLWEroca B
TeyeHme 1 roaa

3TOT NprMep paccymTaH Ha OCHOBAHMMN XapPaKTepPUCTUK
Hacoca, MoNyYeHHbIX U3 NINCTa ero TeXHUYECKUX JaHHbIX,
NnoKasaHHbIX B PUcyHok 2.7.

MonyueHHble pe3ynbTaTbl MOKa3bIBaloT, YTO NPV JaHHOM
pacnpefeneHnn pacxofia SKOHOMMA 3a rog npesbiwaeT 50
%,

cM. PucyHok 2.6. CpoK OKynaemoCTu 3aBUCUT OT CTOMMOCTH
O[JHOTO KUnoBaTT-yaca 1 CToMMocTy npeobpasoBatens
yacToTbl. B 3TOM Npumepe cpok oKynaemocTu coctaBnseT

18 Danfoss A/S © 09/2014 Bce npaBa 3alyuLLeHbl.
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0630p n3genus PykoBoAcCTBO MO NPOEKTMPOBaHNIO
MeHee rofa, ec/in CpaBHMBaTb C BAPUAHTOM, Pacxo | Pacnpepenenu | Perynuposanue c YnpaBneHune
NCNOSb3YIOWNM KnanaHbl U MOCTOAHHYI CKOPOCTb. A e nomMoLblo KnanaHa C nomoLyblo
npeobpa3soBarens
M bt g yacToTbl
b % | Npogonx | MowH | Motpe6- | MowH | MoTpe6-
2000+ % uTenbHoc | ocTb neuune ocTb | neHue
— o — — = T
1500 [m®/u] [u] kW] [kWh] [kW] [kWh]
350 5 438 42,57 18,615 42,5" 18,615
1000+ 300 |15 1314 38,5 50,589 29,0 38,106
250 |20 1752 35,0 61,320 18,5 32,412
5007 200 (20| 1752 315 | 55188 | 11,5 | 20,148
H 150 |20 1752 28,0 49,056 6,5 11,388
100 200 300 200 s 100 [20] 1752 | 2302 | 40206 | 359 | 6,132
z 10 8760 - 275,064 - 26,801
T [u] MpopomxkmtenbHOCTb pacxofa. CMm. Takxe 0
Ta6nuya 2.2.
3 Tabnuua 2.2 Pesynbtat
Q [M*/4] Pacxopn

1) MokazaHua mowHocmMu 8 moyke Al
2) lMoka3zaHus mowHocmu 8 moyke Bl
PucyHok 2.6 PacnpepeneHune pacxopa B TeyeHue 1 roga

3) MokazaHus mowHocmu 8 moyke C1
(anutenbHOCTb N 06bEMbI)

2.1.6 YnyJdweHHoe ynpasneHue

[mwgl) Hs
60+

Wcnonb3oBaHre npeobpa3oBaTtenia YacToTbl ANs
perynupoBaHnA pacxofa UK AaBieHus B cucteme faet
60ree BbICOKOE KauecTBO yrpaBieHus.
Mpeobpa3soBaTesb YaCTOTbl MOXET U3MEHATb CKOPOCTb
BpaLUeHUA BEHTUIATOPA WK Hacoca, obecneunBas
NnaBHOE PEerynvMpoBaHne pacxofa v AaBlEeHUA.

Kpome Toro, npeobpasoBatenb YacToTbl CMOCOHeH ObICTPO
afanTMpoBaTb CKOPOCTb BPaLLEHNA BEHTUIATOPA WK
Hacoca K HOBbIM 3HaYeHVAM pacxofa Wan AaBneHus B
cucTeme.

Bnaropaps ncnonb3oBaHuo BCcTpoeHHoro MNKA-perynatopa
obecneunBaeTca NpocToe ynpasneHre npoLeccom
(pacxopoM, ypoBHEM MNN AaBneHrem).

175HA209.11

504
40+
30+
Al 1650rpm

20
1350rpm

2.1.7 Myckatenb TMnNa «3Be3ga/
TPeyronbHUK» UIN YCTPONCTBO
NnaaBHOro nycka

[nA nycka MOLWHbIX ABUraTesieil BO MHOTUX CTpaHax

MCNONb3YIOTCA YCTPOMCTBA OFPaHUYEHNs MYCKOBOrO TOKa. B

60see TPAANLMOHHbIX CUCTEMAX UCMOSb3YeTCA MycKaTesb C

nepeknioyeHnem o6MOTOK fABMraTeNns co 3Be3Abl Ha
TPeYronbHVK UAn YCTPOWCTBO MiaBHOMO nycka. Mpu

0 100 200 300 400 [m3 /h] MCNonb3oBaHUK NpeobpasoBaTensa YacToTbl Takue

nyckaTenu He TpebyloTcs.

PucyHok 2.7 MoTpe6neHune sHeprun AnA pasanyHbIX CKOpoCTel

Kak nokasaHo Ha pucyHke PucyHok 2.8, npeobpasoBaTtesnb
YacToTbl He NOTPebnAeT TOK, NPEBbILLAIOLLMA
HOMMWHaNbHbIN.

MG20N650 Danfoss A/S © 09/2014 Bce npaBa 3alyMLeHbl. 19
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0630p n3genus VLT® AQUA Drive FC 202
800 = O6nac Ha3BaHune OyHKUMN
5 ™
<
5 3-dasHoe nutaHne

% Full load current

0 12,5 25 37,5 50Hz

Full load
& speed

Bxop ceteBoro
nuTaHna

npe06pa3OBaTenﬂ YacCTOTbl OT CeTn

nepemMeHHOro Toka.

Bbinpamutens

BbinpAmuTenbHbLIN MOCT
npeo6pa3oBbIBaeT NepeMeHHbIi
TOK Ha BXOA€e B MOCTOSAHHbIN TOK
OnA nojaun nNUTaHWA Ha UHBEPTOP.

LWnHa
NOCTOAHHOIO
TOKa

MpomexyTouHas uenb WWHbI
NMOCTOAHHOIO TOKa MCMonb3yeT
NOCTOAHHBIN TOK.

—_

VLT® AQUA Drive FC 202

MyckaTtenb Tvna «3Be3fa/TpeyroNbHuK»

YCTpOWCTBO NiaBHOro nycka

Hlw N

Myck HenocpencTBEHHO OT ceTn

PucyHok 2.8 lNyckosoi ToK

2.2 OnwucaHwue paboTbl

I'Ipeo6pasoBaTenb yacToTbl obecrneumBaet nopavy m3 cetum
perynnpyemoro kKonm4yectesa nepemMeHHOro Toka Ha
ABuratenb anAa perynmpoBaHMA 4aCToTbl BpalweHuA 3Toro
Asurartena. I'Ipeo6pa303aTenb 4acToTbl NOJAET Ha
ABuratesib TOK I'IEDEMEHHOIZ 4acCTOTbl N HaNpAXeHUA.

MpeobpasoBaTesib YaCTOTbl MOXKHO MOAENUTb Ha YeTbipe
OCHOBHbIX MOZYyNA:

. Boinpamutenb

. MpomeXXyTouHasa uenb LNHbI MOCTOAHHOIO TOKa
. WHBepTop

. Mogynb ynpasneHua n perynmposaHus

Ha PucyHok 2.9 npefctaBneHa 6510K-cxema BHYTPEHHUX
KOMMOHeHTOB Npeobpa3soBaTtens YacToTbl. OnucaHne nx
byHKUMn cm. B Tabnuya 2.3.

1 2 3 6

¥

&

4
— 5—]—
iT

oo
TU9L0VZSLL

PucyHok 2.9 Bnok-cxema npeo6pasoBatens 4acToTbl

PeakTopbl
NOCTOAHHOTO
TOKa

OunbTPYIOT HanpsaXeHne
NPOMEXYTOYHOW Lienmu
MOCTOAHHOIO TOKa.

Ob6ecneuvBaloT 3awWuTy ot
nepexoAHbIX MPOLECCOB B CETU.

YmeHbluatoT 3¢pdeKTnBHOE

3HayeHune ToKa.

MNoBblwaioT KoapduumeHT
MOLLHOCTW, NepeaaBaemon
06paTHO B CeTb.

YMeHbLAIoT rapMOHMKN Ha BXoAae
nepemMeHHOro Toka.

KoHpeHcaTopHas
6aTapes

CoxpaHseT 3Hepruo NoCTOAHHOTO

TOKa.

ObecneurBaeT 3alUTy OT CKa4ykoB
NPy KPaTKOCPOYHOW noTtepe
MOLLHOCTM.

NHBepTOp

MNpeobpa3oBbiBaeT NOCTOAHHbBIN
TOK B NepeMeHHbI TOK Ha BbiXxofae
¢ opmoir konebaHui,
perynmpyemoii WmpoTHO-
nMmnynbcHon mopynauymen (LUAM),
AnA ynpaseHua
3M1eKTpoABUraTesnem.

BbixogHom
CurHan Ha

ABuratesnb

Perynupyemoe 3-¢asHoe BbIxogHOe

NMUTaHMe Ha ABuUratesib.

&

YnpasnstoLyas
cxema

BbINONHAET MOHUTOPUHT BXOAHOTO
NUTaHUA, BHYTPEHHe 06paboTKy,
BbIXOAAHOTO TOKa 1 TOKa fBurartens
ana obecnevyeHns 3bdeKTUBHOCTU
paboTbl 1 ynpasneHus.

BbINoONHAET MOHUTOPWHF 1
NCMONHEHNe KOMaHA uHTepdelica
nosb30BaTesNiA N BHEWHUX KOMaHA,.

ObecneurBaeT BbIBOJ COCTOAHMA U
KOHTPOJIb paboTbl.

Ta6nuua 2.3 MosacHeHnA K PucyHok 2.9

20 Danfoss A/S © 09/2014 Bce npaBa 3alyMLLeHbl.
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0630p usgenua PyKOBOACTBO N0 NPOEKTUPOBAHMIO

1. MpeobpaszoBaTenb YacToTbl BbINPSMAAET CETeBOE
nepemeHHOE HamnpsXeHue, npeobpasys ero B
NOCTOAHHOE HanpsXeHue.

anraTeneM N HEABHOMOJTIOCHbIX anraTenelh C NOCTOAHHbIM
MarHutTamu.

2. MNocTossHHOE HanpskeHne npeo6pa3ye-|-cﬂ B np906pa3OBaTeﬂb YacCTOTbl MOXeT UCMNOJ1b30BaTb
nepeMeHHb“h TOK C perynmpyeMom aMHnI/ITyAOVI n Pas3nnyHble NPUHUMNbI YNpaBleHA ABuUratenem, BKo4van
yacTtoTon. pexnm u/f ANA cneumanbHbIX aBuratenen n BEKTOpPHOE

ynpaBneHue HanpsxeHuem (VVC'). MNosegeHve npun
KOPOTKOM 3aMblKaHWM NpeobpasoBaTtens 4acToTbl 3aBUCUT
OT Tpex nNpeobpasoBaTeneil Toka B pasax ABUraTens.

I'Ipeo6pasoBaTer|b 4acCTOTbl NOJAET Ha ABUraTenb
n3iMeHawwmeca Hal'lpﬂ)KeHVIe/TOK N 4acToTy, 6naro,qapﬂ
yemy obecneunBaeTcs NnaBHoe perynnpoBaHne CKOpoCTu
BpalweHnA CTaH4aPTHbIX Tpex¢a3HbIX ACNHXPOHHbIX

i <
Load shar|n98;—(+) LC Filter + =
(5A) R+ Brake 2
L191 MM | 82 Resistor b
l i R- R
1292 8ase L . FF O F , 8l
° k ! ! ) U 96
L1393 ee Fw Vo
! ®
L_88() Rinr  LlInrush . w98

1 Lj Load sharing - ! ! ] ]
P 14-50 Rfi Filter | (LSCAF)nter ]

I
i

PucyHok 2.10 CTpyKTypa npeo6pasoBaTtens 4acToTbl

2.3 TlocnepoBaTeNibHOCTb PaboThl

2.3.1 Cekuua BbinpAMUTENA

Korpa ceteBoe nuTaHue nofaetcA Ha npeobpasoBatenb

YacTOTbl, OHO MPOXOAUT Yepe3 BxoAHble Knemmbl (L1, L2 n
L3) n pasbegnHuTenb U/Mnn JONONHUTENBHOE YCTPONCTBO
dunbtpaunn BY-nomex, B 3aBUCMMOCTY OT KOHOUrypauuw.

2.3.2 lNpomexyTouHasa cekums

Mpoiiaa Yepes CeKUMIo BbINPAMUTENS, HaMpPsXeHne
MOCTYNaeT Ha NPOMEXYTOUHYIO CEeKLI0. BbinpamneHHoe
HanpsXeHne CrNaXXmnBaeTCA B KOHTYpPe CUHYCOWAHOIO
dVnbTPa, COCTOALEM M3 KaTYLIKW UHAYKTUBHOCTMW LUMHBI
MOCTOAHHOIO TOKa U 6aTapen KOHLEHCATOPOB WWHbI
MOCTOAHHOTO TOKa.

KaTywka NHAYKTUBHOCTU LWVHbI MOCTOSAHHOIO TOKA
obecneunBaeT NPOAOJIbHOE MOJIHOE COMPOTUBIEHNE K
M3MEHEHUI0 TOKa. 3To cnocobcTByeT npoueccy dbunbTpauum
N CHUXKAET rapMOHNYECKNE UCKaXKeHNs Ha GopMe BXOLHOIo
CUrHana nepemeHHOro ToKa, CBOMCTBEHHbIE LENU
BbINPAMUTENS.

2.3.3 CeKuma nHBepTtopa

B cekumun nHsepTopa, Nnocse nosyyeHnsa KomaHabl
BpalLeHnAa n 3agaHuna ckopocTn, IGBT HauuHatoT
nepeknioyeHve Ana co3gaHnA BbIXOgHOW GOopMbl cUrHana.
CurHan s1oin Gopmbl, CGOPMUPOBAHHBIN MO NPUHLMMY
PWM VVC* Danfoss B nnate ynpaeneHus, obecneyvsaert
ONTUMAJIbHbIE XapaKTEPUCTUKN N MUHMMYM NOTEPDb B
asurarene.

2.3.4 [lononHuTenbHoe yCTPONCTBO
TOPMOXKeHMA

Ina npeobpasoBateneli 4acToTbl C AVHAMUYECKM
TOPMOXeHMeM ncnonb3yeTtca TopmosHon IGBT ¢ knemmamm
81(R-) n 82(R+) AnA nofKnoyeHa BHELWHEro TOPMO3HOro
pesuncropa.

OyHKUMA TopmoxkeHNA IGBT cny»kunt Ana orpaHmyeHmns
HanpAaXeHNA B NPOMEXYTOYHON Lienu, Korga npesbileHo
MaKcMasibHoe HanpsaxeHue. 3TO OCyLIeCcTBAAETCA
nocpeAcTBOM KOMMYTaLMN BHELLIHErO pe3ncTopa Ha WuHe
MOCTOAHHOIO TOKa, YTOBbl CHATb U3OLITOUHOE HaNpPAXeHUe
MOCTOAHHOrO TOKa B KOHAEHCATOpax LUMHbI.

MG20N650
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BHeluHee pacnosoxeHrie TOPMO3HOMO Pe3ncTopa UMeeT To
NPEenMyLLECTBO, YTO PE3NCTOP MOXKHO BbiGPaTb B
3aBUCMMOCTU OT NOTPEBHOCTEN NPUMEHEHNS; MPU 3TOM
SHeprusa pesncTopa paccemBaeTcsa 3a npepenbl NaHenm
ynpaBneHus, uyto 3aluwaeT npeobpasosatenb OT
neperpesa npu neperpyske TOPMO3HOIO pe3ncTopa.

Ha nnate ynpaBneHus obpasyetcs curHan gpansepa
3aTBOpa Topmo3Horo IGBT, KoTopbi Yepes cMnoByto nnaTty
1 nnaTty panBepoB noctynaet B Topmo3Hown IGBT. Kpome
TOro, nyiata NUTaHWA U MaTa ynpasieHNAa KOHTPONMPYIOT
coefiHeHne Topmo3Horo IGBT ¢ Topmo3HbIM pe3nctopom,
npeaoTBpaLlas BO3MOXHOCTb KOPOTKMX 3aMbIKaHWUA 1
neperpy3ok. TexHnyeckme xapakTepucTnkm
npeaBapuTeNbHbIX NpejoxXxpaHuTenen cMm. B

enaea 7.1 nekmpuyeckue xapakmepucmuku. CM. Takxe
enaea 7.7 lMpedoxpaHumenu u asmomamuyeckue
sblK/II04amernu.

2.3.5 PaspeneHve Harpysku

B ycTpoiicTBax cO BCTPOEHHbIM pa3fefieHneM Harpysku
ecTb Knemmbl 89 (+) n 88 (-) noctosiHHOro ToKa. B
npeobpa3oBaresie YacTOTbl 3TV KJIEMMbI NMOAKIIOUEHbI K
LINHE MOCTOAHHOIO TOKa nepej peakTopom Lenu
NMOCTOAHHOrO TOKa M KOHAEHCAaToOpamMU LUMHbI.

3a gononHuTenbHOM UHbOopMaLumen obpalianTecs B
Danfoss.

Mpu NOAKNIOUEHNN KNIEMM C pa3fefieHneM HarpysKku
CyLLLeCTBYIOT ABE KOHUrypaLmu.

1. Mpu nepBom cnocobe, KNemMMbl UCMONb3YOTCA ANA
NOAKIIOUEHNA Lienell WKHbI NOCTOAHHOTO TOKa OT
pasHbIX NpeobpasoBaTeneil YacToTbl. ITO
no3BonseT 610Ky, HaxoAsALeMycs B
pereHepaTMBHOM peXume, NepefaBaTb CBOE
U3NUILHEE HaMpsXKeHUe Ha LWKHe Apyromy 610Ky,
KOTOpbI NPUBOAUT fBUraTenb. PasgenexHve
Harpysky 3TMM CNoCcO6OM MOXET CHU3UTb
NoTPe6HOCTb BO BHELIHWX AVHAMUYECKMX
TOPMO3HbIX PE3NCTOPaX, a Takxe cnocobcTayeT
3KOHOMUM dHEPruu. Takum 06pa3omM MOXHO

COeAUHUTb HEOTPAHUYEHHOE YMCO
npeobpasoBaTesneii YacToTbl, OfHAKO Y BCEX
npeobpasoBaTeneli JOMKHO OblTb OAHO U TO Xe
HOMVHasNIbHOe HanpsikeHue. Kpome Toro, B
3aBUCUMOCTY OT MOLLHOCTY 1 YACNA YCTPOWCTB
MOXeET NoTpeboBaTbCA YCTAaHOBKa B LENU
NOCTOAHHOIO TOKAa PeaKTOPOB NMOCTOSIHHOTO TOKa
1 NNaBKKX NPefoXpaHUTenei NocToaHHOIo TOKa,
a B CETV — PeaKTOPOB MEPEMEHHOIO TOKa.
Wcnonb3oBaHue 3101 KoHbUrypauum tpebyet
yyeTa pasfinyHbIX CreunanbHbiX GakTopos.
O6patutechb 3a nomoubio K Danfoss.

2. Bo BTOpOW KOHMrypaLum npeobpasoBatesb
YacToOTbl MUTAETCA UCKMIOUNTENBHO OT UCTOUYHUKA
MOCTOAAHHOIO TOKa. [lnA Hee HyXHbl:

2a NCTOYHUK MOCTOAHHOIO TOKa.

2b  cnocob6 nocTteneHHol nNogaun
HaNpPsXKeHWs Ha LWKNHY NMOCTOAHHOrO TOKa
npwv BKIOUEHUN.

Wcnonb3oBaHue Takon KoHdurypauum Tpebyer
yyeTa pasfinyHbIX CreunanbHbiX GakTopos.
O6patutechb 3a nomoubio K Danfoss.

2.4 CTpyKTypbl ynpaBneHums

2.4.1 Pa30MKHYTbIN KOHTYpP CTPYKTYpbl
ynpasneHus

Mpw paboTte B pexrMe C Pa3OMKHYTbIM KOHTYPOM
npeobpa3soBaTesib YaCTOTbl MOXET YNPaBAATLCA BPYUHYIO C
naHenu mectHoro ynpasneHusa (LCP) unu guctaHumoHHO
yepes aHanorosble/LUPpPoBble BXOAbI NN MO
nocnefoBaTenbHON LWWHeE.

B koHUrypauum, otobpakeHHol Ha PucyHok 2.11,
npeobpasoBaTesib YacToThl paboTaeT B pexume C
Pa30OMKHYTbIM KOHTYpOM. OH MPUHUMaeT BXOAHblE CUTHanbI
Kak oT LCP (PyyHoU pexum), TakK U CUrHanbl OT yAaneHHoro
NCTOYHMKa (Aemomamudeckul pexnm). CurHan (3agaHue
CKOPOCTW) NpUHMMaEeTCA 1 mogmubuumnpyetca 8
COOTBETCTBUU C 3aNPOrpaMmMUPOBAHHBIMA MUHUMAbHbBIM 1
MaKCMMarbHbIM Npeaenamy CKopocTu Asuratens (B8 06/MUH
n ), BpemMeHeM YCKOPEHUA 1 3aMefieHuns, HanpaBneHnem
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BpalleHuNs gBuratens. 3aTeM 3afaHve nepeaercs ganee

AnA ynpasneHnA aAsuratenem.

P4-13 2
Motor speed o
Reference high limit [RPM] < 100% é
handling P 4-14 Q
Remote Motor speed P 3-4* Ramp 1 -
reference high limit [Hz] P 3-5* Ramp 2 0% N To motor
Remote control
Auto mode . Refe N\ /
Linked to hand/auto eference Ramp
Hand mode | Local | H — ‘
Local \ \ P4-11 \100% ‘
reference Motor speed
| L \
scaled to f | low limit [RPM] L o
RPM or Hz | | 0000\ |
100% P4-10
‘ P3-13 ‘ Motor speed
LCP Hand on, Reference P4-12 direction
off and auto site Motor speed
on keys low limit [Hz]

PucyHok 2.11 Bnok-cxema pexunma 6e3 o6paTHOIN CBA3U

2.4.2 3aMKHYTbI KOHTYP CTPYKTYpbl YpaBieHua

B pexxmme 3amMKHYTOro KOHTypa BHyTpeHHun MNAI-
perynatop no3sonaeT npeobpasoBaTento 4acToTbl
obpabaTbiBaTb CMCTEMHbIE 3afjaHWA U CUrHanbl obpaTHOM
CBA3M 1 AelCTBOBaTb B KayecTBe He3aBUCMMOrO
ycTporcTBa ynpasneHus. MpeobpasoBatenb MoXeT
BblJaBaTb COOOLIEHNA O COCTOAHUU U aBapuiHble

coobleHna (a Takke peann3oBbiBaTb GYHKLMM C NOMOLLbIO
paga apyrvx NporpaMmnpyembix OMnuunii) AnA BHELWHero
MOHUTOPUHIa CUCTEMbI B XOfE He3aBUCUMOW paboTbl Mo
CXeme 3aMKHYTOro KOHTypa.

\J00%
P
Ref. + /0% N\
Handling % [unit] o
[unit] Scale to To motor
} PID speed control
Bl *(-1
Feedb_ock P ‘ T00% ‘
Handling | o [unit] | 100~ 7 |
\ —» \
! /10072 !
P 20-81 U2 P 4-10
PID Normal/Inverse Motor speed
130BA359.11 Control direction

PucyHok 2.12 Brok-cxema perynsatopa ¢ 3aMKHYTbIM KOHTYpPOM

PaccmoTpum, HanprmMep, HAaCOCHYIO CUCTeMy, B KOTOPON
CKOPOCTb Hacoca perynmpyeTtca Takum o6pa3om, 4Tobbl
cTaTUyeckoe AasfieHne B TpybonpoBofe oCTaBasnoch
NOCTOAHHBIM (CM. PucyHok 2.12). Mpeobpa3oBaTenb 4acToTbl
nonyyaeT curHan obpaTHON CBA3M OT AATUMKA,
yCTaHOBJ/IeHHOro B cucteme. CrrHan obpaTtHomn CBA3n
CPaBHMBAETCA C BENIMUMHOWN 3afiaHNA YCTaBKN 1
onpepenseT paccornacoBaHue (OWUBKyY) Mexay STUmm
CUrHanamu, ecniv Takoeoe cyulectsyeT. [locne 3Toro npueoj
U3MeHAET CKOPOCTb fBUraTens, Ytobbl yCTpaHnTb
paccornacoBaHue.

3afaHHOe 3HaueHVe CTaTUYEeCKOro JaBleHNs ABNSAETCA
CUrHanoMm 3agaHnsA Ans npeobpasosaTens YacToTbl. [aTumk
JaBneHns n3MepseT TeKyllee cTaTyeckoe AaBfieHne B
TpybonpoBoe v NoJaeT N3MepPeHHOe 3HaueHne Ha
npeobpa3oBaTesib YaCTOTbl B KayecTBe CMrHana obpatHom
cBA3u. Ecnn curHan obpaTtHoi cBa3n 6onblue 3agaHnsA
yCTaBKW, Npeobpa3oBaTesib YacTOTbl 3amMefNIsieT BpalLeHUe,
CHVXan AaBneHve. AHanorMyHo, ecnv JaBneHue B
TpyboMnpoBoOAe HUXKe 3aaHunA YCTaBKK, NpeobpasoBaTtenb
YacToTbl YBENIMYMBAET CKOPOCTb, YBENIMUMBAA AaBNEHUE,
CO3[1aBaeMoe HaCOCOM.
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XOoTAl 3HaueHWs MO YyMONYaHuio Ana npeobpasosaTtens
YacToTbl B 3aMKHYTOM KOHTYpe 06bluHO obecneunBatoT
YAOBNETBOPUTENbHbIE paboumne xapakTepucTuky,
yrnpaBneHne CUCTEMOI YacTo yhaeTcA OonTUMU3MPOBaTb
HaCTPOKoM HekoTopbix Napametpos MNNA-ynpasneHus.
[na BbINONHEHNA 3TOW ONTUMU3ALMUUN UCMOSNb3YeTCA
byHKUMA asmomamuydeckol HacmpoUku.

Cpeau gpyrvix nporpammmpyembix GpyHKLNIA:

. MHBepcHOe perynnpoBaHme — CKOPOCTb
[ABMraTens NoBbILLAETCA NMPU BbICOKOM CUTHase
obpaTHoI cBA3W.

. lMyckoBaa yactoTa No3BonAeT cucteme GbICTPO
[OCTYb paboyero coCTOAHNA, NMpexae Yem
ynpasneHve 6yaet nepegaHo MNNA-perynatopy.

. BCTpOEHHbIM GUABTP HKHUX YacTOT — CHUXKAeT
nomexu B curHane obpaTHoW CBA3N.

2.4.3 MecTtHoe (Hand On) u
AnctaHuuoHHoe (Auto On)
yrnpasneHme

MpeobpaszoBaTenb YaCTOTbl MOXKET YNPABAATLCA BPYUHYIO C
LCP vin AMCTaHLUMOHHO Yepes aHanorosble 1 uMdposbie
BXOZbl WY MO MNOC/IEA0BATENbHOW LWNHE.

AKTMBHOe 3afilaHne 1 PeXUM KOHOUIypupoBaHUA
AKTUBHBIM MOXET OblTb MECTHOE MW AUCTAaHLUOHHOE
3agaHue. o ymonyaHuio NCnonb3yeTca AUCTaHLMOHHOe
3afaHue.

. YT106bI MCNONb30BaTb MeCTHOE 3aAaHue,
ycTaHoBUTE PyyHoU pexum. Ytobbl ycTaHOBUTD
PyuyHoUi pexunm, HaCcTponTe 3HayeHnA NapamMeTpoB
B rpynne napametpos 0-4* Knasuamypa LCP.
JononHutenbHyo MHGopmaLumio Cm. B
pyKogoOcmeae No Npo2pammuposaHuio.

. YT106bl MCMONb30BaTb AUCTAaHUMOHHOE 3afaHue,
ycTaHOBUTE ABmomamuyeckul pexum, KOTopbIi
ABNAETCA PEXMMOM MO ymonyaHuio. B
ABmomMamuy4ecKkom peXkKnMe MOXHO YnpaBnATb
npeobpa3oBaTtesieM YacToTbl C MOMOLLbIO
UMPPOBLIX BXOJOB U MO Pa3fNYHbIM
nocriegoBaTtesibHbIM KaHanam ceAsu (RS485, USB
WY MO AOMOMHUTENbHOW NepudepuinHoN LWKHe).

. Ha PucyHok 2.13 nokasaH pexunm
KOHUrypupoBaHua B pesynbrate Bbibopa
aKTUBHOrO 3afaHusA, MECTHOro Mn
ANCTaHLUMOHHOrO.

. Ha PucyHok 2.14 nokasaH py4yHON pexum
KOHPUIrypupoBaHuA L8 MeCTHOTO 3afaHuA.

Remote
reference

Remote

Auto mode

130BA245.11

Linked to hand/auto Reference

Hand mode Local

Local
reference

P3-13

LCP Hand on, Reference site

off and auto
on keys

PucyHok 2.13 AKTMBHOe 3apaHune

P 1-00
Configuration

\
\
\
\

Scale to
' —— RPMor [—
| Hz
\
\
\

Local
reference

Scale to
—— closed loop —
unit

closed loop

PucyHokK 2.14 Pexxum KoHuryprpoBaHusa

npl/IHLWIn ynpaBneHnAa npnimeHeHnem

130BD893.10

Local
ref.

W gncTaHUMOHHOE 3afjaHne, 1 MecTHOe 3aflaHne aKTVBHbI B
nio6oe BpemsA. Oba 3aflaHNsl HE MOTYT ObITb aKTUBHbI
OfHOBpPEeMeHHO. MpuHUMN NPUKIagHOro yrnpaeneHus (T. e.

Pa3OMKHYTbI KOHTYP WU 3aMKHYTbI KOHTYP)

ycTaHaBnuBaeTcs B 1-00 Pexxum KOHpU2ypuposaHus, Kak

nokasaHo B Tabnuya 2.4.

Ecnu BKNoYeHO MecTHOe 3ajjaHne, yCTaHOBUTE MPUHLMM
npvknagHoro ynpasneHua B 1-05 KoHgue. pexuma

MecmHoz0 ynp..

MecTo 3apaHuA ycTaHaBnvBaeTcA B 3-13 Mecmo 3adaHus,

Kak nokasaHo B Tabsuya 2.4.
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JononHutenbHyo MHPopMaLumio cm. B Pykogodcmee no
Npo2pammupo8aHuro.

KHnonku [Hand |MecTto 3agaHusa AKTUBHOE

On] (PyuHomn 3-13 Mecmo 3a0aHus 3ajjaHue

nycK)

n [Auto On]

(ABTOMATNYECK

Wi Nyck)

Ha LCP

Hand (PyuHoi1) |Csa3aHHoe PyyH/ABTO MecTHoe

Hand (PyuHoi1) |CsazaHHoe PyyH/ABTO MecTHoe

=0ff (Bbikn.)

Auto (ABTO) CBasaHHoe PyuH/ABTO OnctaHunoHHoe
Auto (ABTO) CeasaHHoe PyuH/ABTO OnctaHynoHHoe
=>0Off (Bbikn.)

Bce kHoOMKM MecTtHoe MecTtHoe

Bce KHoOMKM [OuncTaHumMoHHoe OnctaHynoHHoe

Ta6bnuua 2.4 KoHdurypaumm ¢ MeCTHbIM U AUCTaHLMOHHBIM
3ajaHnem

2.4.4 QopmupoBaHue 3ajaHuns

DopmurpoBaHMe 3alaHUs MPUMEHNMO KaK Npwv yrnpaBieHun
B peXuMe Pa3oMKHYTOrO KOHTYpa, Tak 1 B pexXnme
3aMKHYTOrO KOHTYypa.

BHyTpeHHMe 1 BHelHne 3apaHnA

B npeobpa3oBatesie YaCcTOTbl MOXKET MPOrPamMmMrpPOBaTLCA
[0 8 npefycTaHOBMEHHbIX 3afaHnN. AKTUBHOE BHyTpeHHee
npenyCcTaHOBNIEHHOE 3aflaHne MOXKHO BblOpaTb M3BHE C
nomoLbio UMPPOBLIX BXOAOB UK MO WNHE
nocnegoBaTesIbHON CBA3MN.

Takxe Ha npeobpa3oBaTesib MOXET NOJABATbCA BHELLHEe
3aflaHue, yalle BCero yepes aHasnoroBbl ynpasnAaoWwuin
BXog. Pe3ynbTrpytollee BHelHee 3afaHne obpasyetca
CYMMMpPOBaHNEM BCEX UCTOYHVKOB 3afiaHnA U 3aflaHus Mo
WwrHe. B KauecTBe aKTUBHOIO 3ajaHVsA MOXHO BblOpaTh
BHeLLHee 3aflaHue, NpedyCTaHOBNIEHHOE 3aflaHue, YCTaBKY,
UM CymMMy 3TUX 3 3agaHuin. 3TO 3aaHne MOXXHO
MacLUTabupoBaTb.

MacwrabupoBaHHOE 3afjaHre BbIUUCIAETCA ClefyoWwum
ob6pasom:

)

lne: X — BHelLHee 3aaHuve, NpefyCTaHOBMIEHHOE 3aflaHne
WK CymMma 3TuX 3agaHunm, a Y —

3-14 lMpedycmaHosn.omHocumesnsHoe 3adaHue B [%)].

3adanue = X + X x [

Ecnun 3HaueHwue Y, 3-14 [pedycmaHosn.omHocumesnbHoe
3a0aHue, ycTaHOBNEHO paBHbIM 0 %, dyHKUMA
MaclTabmpoBaHUA Ha 3ajaHune AeicTBoBaTb He Oyfer.

[AncraHunoHHOe 3aaHune
[nCTaHUMOHHOE 3afjaHne COQEePXKNUT Cneaylolmne SnemeHTbl
(cm. PucyHok 2.15).

. MpeaycTaHOBAEHHbIE 3agaHuA
. BHewHvie 3agaHus:
- AHanorosble BXofbl
- YacTOTHO-UMMYbCHbIE BXOADI
- Bxogbl UndpoBoro noteHUMoMeTpa

- 3apaHuA WYHbI NocnefoBaTeNbHON

CBA3N
. MpepycTaHOBNEHHOE OTHOCKTENbHOE 3afjaHune
. YcTaBKa, ynpaBnsemas obpaTHOl CBA3bIO

MG20N650
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P 3-14
Preset relative ref.
Input command:
Preset ref. bit0, bitl, bit2
|
_ \ P 1-00
o1 '] Configuration mode
_ [1] ‘V ********
] [2] |
|
‘ “qf; ‘ 31 Input command: |
= Open loop
‘ o o ‘ [4] Freeze ref. I
- 0 _ |
! ] Scale to
ooy [5] | | »RPMHz —
‘ o a ‘ ‘ | or %
(61 } |
L — J [71 P 3-04 | |
L t Ref. function | I
| | max ref. |
| Y o | B3 . Refmote
| Relative | ref.
Lox | KR by +200% 0 }
SH—— /100 |+£2009 EN -
min ref.
A
No function
[J] . on
‘ g Analog inputs — L= Scale to
+ 9 Closed
‘ 3 |Frequency inputs —— | *200% $\ogse
" | Ext. closed | tput el £100% -
. | Ext. closed loop outputs F 7
‘ it E ‘D' " Input command: e Closed loop
; :
” glPot Ref. Preset horease/ [«
o ref
Input c‘ornmand:
Speed up/ speed down
No function v
9 | Analog inputs —_—
‘ o 9P A Ref. in %
3 .
‘ % ‘Frequency inputs — E
‘ © N ‘Ext. closed loop outputs 4
- Y
& & 'DigiPot
o A\
External P 1-00
refoe/rence Configuration mode
in %
! Increase .
No function _— ‘ 0/1 > Digipot ref.
9] ! Decrease PigiPot
‘ o Analog inputs e Closed loop | ? +200%
3 . o / A
‘ Q |Frequency inputs —— +200%,
™ Feedback handling
‘ N ‘ Ext. closed loop outputs FB controlled setpoint Clear
DI T 0% 0/1
oy r 'DigiPot Open loop
[« _]
Bus
reference

PucyHok 2.15 Biiok-cxema 06pa6oTKn ANCTaHLUNOHHOIO 3agaHus
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2.4.5 ®opmunpoBaHme obpaTHOM CBA3N

DyHKUMIO POPMUPOBAHKA CHrHaNa 06PaTHOW CBA3N MOXKHO
KOHbUrypupoBaTb Taknum obpa3om, YTobbl OHa paboTana ¢
NPUNOXEHMAMU, TPeOyYIOLWMN YCOBEPLIEHCTBOBAHHOTO
yrpaBeHus, HanprMep C HECKONIbKMMU YCTaBKaMu 1
HeCKoNbKUMK Tnamu obpaTtHon ¢BA3n (cm. PucyHok 2.16).
O6bIYHO UCMONb3YIOTCA TPU TUMA YMNPaBNEHMS:

OpHa 30Ha, opHa ycTaBKa

3TOT TVN ynpaBreHua ABnAeTca 6a3oBbIM Npu
KoHbUrypaumy obpatHoii cBa3u. YctaBka 1 npubaBnseTcs K
niobomy fpyromy 3afaHuio (eciim oHO umeeTcs) u
BblOMpaeTca cMrHan obpaTHON CBA3N.

HeckonbKo 30H, ofjHa ycTaBKa

Mpu 3TOM TUNe ynpaBneHna ncnonb3lyetca 2 uam 3 gatynka
06paTHOI CBA3U, HO TONIbKO OAHa ycTaBka. CurHasbl
00OpaTHON CBA3W MOTYT CKNafblBaTbCA, BbIUATATLCA MK
ycpeaHATbcA. Kpome TOro, MoXeT MCnosib3oBaTbcA
MaKC/MasbHOe NN MUHUMabHOE 3HauyeHue. B aton
KOHPUMrypaumm ncnonb3yerca ToNbKo ycTaBKka 1.

Setpoint 1

HeckonbKo 30H, ycTaBka/obpaTHasa cBA3b

CKopocCTbio NpeobpasoBaTensa YacToTbl yNpasnseT napa
ycTaBKa/curHan obpaTHoW cBA3M C Hambosnbluei
pasHOCTblo. MaKkCMyM CTPEMUTCA MOLAEPKNBaTb BCE 30HDI
Ha YPOBHE WM HUXE COOTBETCTBYIOLMX YCTABOK, a
MVHVAMYM — Ha YPOBHE W Bbille COOTBETCTBYIOLMX
YCTaBOK.

Mpumep

MNpumeHeHne ¢ 2 30Hamu, 2 ycTaBKkammn YcTaBKa 30HbI 1
paBHa 15 6ap, a curHan obpaTHON CBs3U paBeH 5,5 Gap.
YcTaBKa 30HbI 2 paBHa 4,4 6ap, a curHan obpaTHon cBA3M
3KBMBaneHTeH 4,6 6ap. Ecnn BbibpaH makcumym, Ha M-
perynatope ycTaHaBNMBalOTCA YCTaBKa U cUrHan obpaTHoM
CBA3M 30HbI 1, NOCKONbKY OHa MMEET MEeHbLUYI0 Pa3HOCTb
(cvrHan obpaTHo cBA3W Gonblue YCTaBKK, T. €. Pa3HOCTb
oTpuuatenbHas). Ecnu BbibpaH MuHumMym, Ha MAI-
perynatope ycTaHaBNMBalOTCA YCTaBKa U CUrHan obpaTHoM
CBA3U 30HbI 2, NOCKOJMIbKY OHa UMeeT 60sIblLyi0 Pa3HOCTb
(cvrHan obpaTHOW CBA3W MeHbLUe YCTaBKU, T. €. Pa3HOCTb
NonoXuTenbHas).

130BA354.11

|Setp0int

P 20-21

Setpoint 2

P 20-22

Setpoint 3

Multi setpoint min.

P 20-23

Feedback 1 Source

Feedback conv.| Feedback 1

Multi setpoint max.

Feedback 1 only

P 20-00 P 20-01

Feedback 2 Source Feedback conv.| Feedback 2
Y|

| |Feedback
Feedback 3 only

|

|

Feedback 2 only \
\
\

0
Difference (1-2) 0% v/

P 20-03 P 20-04

Feedback 3 Source
Feedback conv.| Feedback 3

|
I
Fo
Sum (1+2+3) | I !

Average (1+2+3)
Minimum (1]2]3) o/ |
Maximum (1]2]3)

P 20-06 P 20-07

PucyHok 2.16 bnok-cxema 06paboTku curHana obpatHom cBA3M

e —

Feedback Function
P 20-20

MG20N650
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Mpeo6pasoBaHue o6paTHON CBA3N

B HeKoTOpbIX MPUMEHeHUAX MOIe3HO MCMOMb30BaTb
npeobpasoBaHue curHana obpaTtHol cesizu. OanH n3
NprYMepPOB — WCMOMNb30BaHNE CUrHana AaBneHusa ans
bopmmpoBaHUA curHana obpaTHOM CBA3M NO pacxoay.
MockonbKy KBagpaTHbI/i KOPEHb 13 AaBrieHUs
NPONOPLMOHANEH pacxody, KBagpaTHblii KOPeHb 13
CUrHana faBneHns JaeT BeNIMUMHY, MPOMNopLUNOHaAbHYO
pacxody, cM. PucyHok 2.17.

Ref. +
" o @
P 20-01 -
P 20-04

Desired P 20-07
flow FB conversion

L

Ref.
signal

Flow
Flow

FB
signal

B
3
130BA358.11

PucyHok 2.17 MNpeo6pa3oBaHue obpaTHOI CBA3N

2.5 AsTOMaTtuyeckue pabouvie GyHKUMUN

ABTOMaTUYecKne paboune GyHKLMU aKTBHBI Cpasy nocne
BKJIIOUYEHVS Npeobpa3oBaTesia 4acToTbl. BONbWMHCTBO 13
HVX He TPebyloT NPOrPaMMNPOBAHNA UM HACTPOMKN. YueT
HanMuma 3TX GYHKUMIA MOXET MOMOYb NPY ONTUMM3aLUn
KOHCTPYKLUM CUCTEMDI, @ TaKXKe, BO3MOXHO, UCKITIOUNTD
BBEAEHVE 136bITOUHBIX KOMMOHEHTOB MK GYHKUMOHana.

Bonee noppo6Hoe onucaHre nobbIX Tpebyembix HaCTPoekK,
B YaCTHOCTV MapameTpoB ABUraTens, cM. B Pykogodcmee no
Nnpo2pamMmupo8aHuro.

B npeobpasosartesie YacTOTbl UMEETCA PAL BCTPOEHHbIX
3aWUTHBIX QYHKLMIA, KOTOPbIE 3aLMLIAIOT Cam
npeobpasoBaTesib U NPUBOAUMbIA UM ABUraTeNb.

2.5.1 3awuTa OT KOPOTKOro 3amblKaHWA

Osuratenb (mexdasHoe)

MpeobpasoBatenib YaCTOTbl UMEET 3aLUMTY OT KOPOTKOro
3aMblKaHNA Ha CTOPOHe ABWraTesisi, OCHOBaHHYIO Ha
M3MepEeHUN ToKa B Kaxgon u3 Tpex das asuratens wnu B
Lieny NoCTOAHHOro Toka. KopoTkoe 3amblkaHve mexay
ABYMA BbIXOAHbIMU dazaMun NPUBOAUT K Neperpyske
WHBepTOpa Mo ToKy. /IHBepTOp OTKNoUYaeTcs, Koraa ToK
KOPOTKOro 3aMblKaHWs MPeBbIAET AOMNYCTMMOE 3HaueHue
(aBapuUiHbIA curHan 16, oTKNUeHNe ¢ BIIOKUPOBKON).

CTropoHa cetn

MpaBunbHoO paboTaowmii NnpeobpasoBaTenb YacTOTbl
OrpaHuMuMBaeT TOK, KOTOPbI OH NOTPe6NAeT U3 UCTOUYHMKA
nuTaHuA. TeM He MeHee, ANA 3alWWTbl Ha CllyyYali MONOMKM
KOMMOHEeHTa BHYTpM Npeobpa3oBaTens 4acToTbl
(HemcnpaBHOCTb NEPBOI KaTeropum) pekomeHgyeTca

MCMoNb30BaTb NPefOXPAHUTENN U/VNK aBTOMATUYeCK/e
BbIKJIIOYATENN CO CTOPOHbI NMUTaHWA. [JLONONHNUTENbHYO
MHpopmauunio cM. B 2s1a8a 7.7 lNpedoxpaHumenu u
asmomamuyeckue 8biK/rdamenu.

YBELIOMJIEHU

IOna obecneueHna cootsetctBuA IEC 60364 (CE) n NEC
2009 (UL) o6a3aTtenbHoO TpebyeTca ncnonb3oBaTb
npegoxpaHuTenn n/unn asTomaTnyeckmne BbiKaloYaTenu.

TopMo3HoI pe3ncTtop
MpeobpasoBaTtenib YaCTOThI 3alLULLEH OT KOPOTKOrO
3aMblKaHVA B TOPMO3HOM pe3uncTope.

PaspeneHune Harpyskmu

[na 3awmThl WHHbI MOCTOAHHOIO TOKa OT KOPOTKMX
3aMblKaHWii, a Npeobpa3oBaTtesiell YacToTbl — OT
neperpysku, yCTaHOBUTE NpefoXPaHUTENN NMOCTOAHHOTIO
TOKa Moc/ieloBaTeNbHO Ha KNemmax pasfgesieHnsa Harpysku
BCEX MOAK/OYEHHbIX 6/10KOB. [JoNOAHUTENbHYO
uHdopmaumio cm. B 21asa 2.3.5 PasdeneHue Hazpy3Ku.

2.5.2 3awuTa OT NpeBbIWEHNA HaNnpPAXeHNA

MNpeBbiWweHne HanpAXeHnA, co3gaBaemoe ABuUraTenem
Hanps»eHrie B MPOMEXYTOYHOW Lienu yBennynBaeTcs,
Koraa ABuratesib NepexoauT B reHepaTopHbIi PeXum. ITo
NPOUCXOAUT B CefytowwmxX Cyyasx.

. Harpy3ka packpyuvBaet gsuratens (npu
NMOCTOAHHOW BbIXOAHOW YacToTe
npeobpa3oBatesnif), HANPUMeP Harpyska otgaeT
SHepruio gBuratenio.

. B npouecce 3amegneHuna (ymeHblUeHMA CKOPOCTK)
npy 60MbWOM MOMEHTE UHePLMM, HA3KOM TpeHuUn
N CIMLKOM Mano BPeMEHW Ans 3aMepJieHus, uto
HeloCTaTOYHO ANiA pacCceMBaHUA SHepPrun B Buge
noTepb B npeobpasoBaTene yacToTbl, ABUraTeNE U
yCTaHOBKe.

. HeBepHaﬂ HaCTpOVIKa KOMNeHcaunmnm CKonbxeHnaA
MOXET NPUBECTUN K NOBbILLUEHNIO HaNpAXeHNA B
uennm NnoCTOAHHOIO TOKa.

. MpoTtneo-3[C npu pabote aBuratens c
NOCTOSAHHbIMK MarHutamu. MNpwu Boibere Ha
6onblunx obopoTax NpoTneo-34C oT aBuratens c
NMOCTOAHHBIMW MarHUTaMm NOTEHUMANbHO MOXET
NPeBbICUTb MAKCUMaNbHO JOMNYCTUMOE
HanpsieHre nNpeobpa3oBaTesia YacToTbl, YTO
MOXET CTaTb NPUYUHON NONOMKU. YTOObI
npeaoTBPaTUTL 3TO, 3HayeHue 4-19 Makc.
8bIXOOHAsA 4ACMOMA aBTOMATUYECKN
OrpaHMyMBaETCA UCXoaA M3 pe3ynbTaToB
BHYTPEHHEro pacyeTa, OCHOBAHHOIO Ha
3HaueHuAax 1-40 Mpomueo-34C npu 1000 06/mMuH,
1-25 HomuHaneHas ckopocms 0gueamens
1-39 Yucno nontocos dsueamens.
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YBEJOMJIEHU

Bo nsbexaHue pasroHa gBuratens 40 CJIMWIKOM 60nbLUNX
cKopocTel (Hanpumep, BCneacTBue Ype3MepHoOro
caMoBpalleHUsA UM HEKOHTPONMPYEMOro pacxoaa Boabl)
Heo6XOAMMO OCHACTUTb NpeobpasoBaTesib YAaCcTOThbl
TOPMO3HbIM PE31CTOPOM.

KoHTponb nepeHanpa)keHna MOXeT OCyLeCTBAATbCA C
nomoLubio GyHKUMM TopMoxeHna (2-10 QyHKyua
MopMoXxeHUsA) N/ C NOMOLLbIO QYHKLMMN KOHTPONSA
nepeHanpsxeHuns (2-17 KoHmpone nepeHanpsaxeHus).

KoHTponb nepeHanpsxenna (OVC)

Pexkum koHTpona nepeHanpaxeHna (OVC) ymeHbliaeT
OMacHOCTb OTK/IoUYeHNA npeobpasoBaTtenia YacToTbl NpU
nepeHanpsXeHnn B Leny NoCTOAHHOro ToKa. 7o
[JOCTUraeTcA aBTOMATUYECKUM YBENNYEHNEM ONUTENIbHOCTU
3amepneHus.

YBEJOMJIEHU

@OyHkumio OVC MOXKHO aKTMBMpPOBaTb ANA ABUratenen c
NOCTOAHHbIMU MarHuTamu (PM VVCY).

DyHKUMN TOPMOXKEHUNA

MoakniounTe TOPMO3HOW PE3UCTOP ANA paccesHus
M36bITOYHOIN SHEPrun TopmMoxeHus. MNoaknioueHne
TOPMO3HOTO Pe3nCTopa NPeAoTBPALLAeT BOSHUKHOBEHNE
CJIMLIKOM BbICOKOTO Hanps»KeHWsi B LIenu NOCTOAHHOrO ToKa
B NpoLecce TOPMOXKeHNS.

Ons ynydweHus TopMoxeHus 6e3 UCcnonb3osBaHus
TOPMO3HbIX PE3NCTOPOB MOXET MOXeET ObiTb BblGpaH
PEXMM TOPMOXKEHNA NepemMeHHbIM TOKOM. ITa GpyHKLMA
ynpasnseT nepemMarHuyvMBaHnem asuratens npu pabore B
peXxnme reHepaTopa, YTo MO3BOMSAET BbipaboTaTh
LOMOSHUATENbHYIO SHepruio. 3Ta GyHKLMA nossonsaeT
YyULWnTb KOHTPOSb NepeHanpskeHus. MosblweHmne
3M1EeKTPONoTEPL B ABUratene nossonset GpyHkuum OVC
MOBbLICUTb KPYTALLMIA MOMEHT TOPMOXKEHUA 6e3
NpeBbIWEHVA NPeaena HanpsKeHus.

YBEJOMJIEHU

Pexxum TOPMOXeHNA nepemMmeHHbIM TOKOM He TaK
3¢¢EKTI/IBeH, KaK ANHaMn4yeckoe pe3nctnBHoe
TOpMOXeHue.

2.5.3 O6HapyxeHune obpbiBa dasbl
ABuratens

OyHKUMA obHapy»KeHWs 06peiga aszel 0sueamerns

(4-58 QyHKyus npu 0bpsige hasel 08u2ameris) BKIOYEHA MO
YMOMUaHuio, YToObl NPeAOTBPaTUTL NOBPEXAeHNe
LBuratens B cnydyae obpbiBa ¢aszbl agsuratensa. Hactporika
no ymonyaHutio — 1000 Mc, HO ee MOXHO M3MeHWUTb, YTOObI
YCKOPUTb OOHApYXeHMe.

2.5.4 Ob6HapyxeHne acummeTpun das cetu

PaboTa npu 3HauUMTENbHOM aCUMMETPUN CETU CHUXKAET CPOK
cnyx6bl aBuratens. YcnoBumsa paboTbl CUATAIOTCA XKECTKAMU,
ecnu ABuraTenb NOCTOAHHO PaboTaeT npu Harpyske,
6/1M3KON K HOMUHaNbHOW. Mo ymonyaHuio, B ciyyae
aCUMMETPUM CETU MPOUCXOANT OTKIIIOUEHMNE
npeobpasoBatens yacTtotbl (14-12 QyHkyus npu
acuMmempuu cemu).

2.5.5 KommyTauma Ha Bbixofe

JonyckaeTca fo6aBneHne NepeknoyaTens Ha Bbixoae
MeXay ABuUratenem u npeobpasoBartesieM yacTtoTbl. MoxeT
NosIBUTbCA COOOLLEHNE O HENCNPABHOCTKW. [Ina nogxsaTa
BpALLAlOLLIErocs 3neKTpoABuraTens BKoumte GyHKUMIO
noaxsara.

2.5.6 3awuTa OT NeperpysKkun

MNpepen KpyTALEro MomeHTa

QyHKUMA Npefena KpyTALWEero MOMeHTa 3alumiaet
ABUraTesib OT nNeperpysky He3aBMCMMO OT CKOPOCTU
BpaLeHua. Npegen KpyTALEero MOMeHTa yCTaHaBMBaeTCA
B napameTpe 4-16 [lJguzamesibH.pexum ¢ 02paHuy. MomeHma
unn 4-17 leHepamopH.pexxum ¢ 02pdHuU4.MoMeHmad, a Bpems
[0 nojaun npepynpexpeHna o NpeBbleHnn KpyTawero
MOMEHTa YCTaHaBNMBaeTCA B 14-25 3adepxka omkoy.npu
npeo. MomMeHme.

MNpepen no Toky
Mpepen no Toky perynupyetca B 4-18 [pedesn no moky.

MNpepen ckopocTtn
Onpegenvte BepPXHUI U HXKHUI Npeaenbl guanasoHa
pabourx cKopocTel ¢ NOMOLLbIO CeayLWUX NapameTpoB:

. 4-11 HuxH.npeden ckop.0suzamenalo6/muH] nnn

. 4-12 HuxHul npeden ckopocmu dsuzamens [[y] n
4-13 BepxH.npeden ckop.0gueamens [06/MuUH] nnn

. 4-14 Motor Speed High Limit [Hz]

Hanpumep, pabouyto CKOpOCTb MOXHO onpefenuTb Kak
Anana3oH ot 30 go 50/60 Iy..

MapameTp 4-19 Makc. 8bixo0HAs 4acmoma orpaHnYMBaeT
MaKCMMaJibHYI0 BbIXOAHYI CKOPOCTb, KOTOPYIO MOXeET
obecneunTtb NpeobpasoBaTesb YacToTbl.

3TP

OTP — 370 3nekTpoHHasA GyHKLUMA, KOTOpasa Ha OCHOBe
BHYTPEHHUX U3MEPEHUN UMUTUPYeT BrmeTannmyeckoe
pene. XapakTepucTuka npefcrasneHa Ha PucyHok 2.18.

Mpepen HanpsxeHus

Mpy BOCTMKEHUW anMapaTHO 3aflaHHONO YPOBHSA
HanpsKeHVsA Npeobpa3oBaTesib YacTOTbl OTK/IOYAeTCA AnA
3aLMTbl TPAH3UCTOPOB U KOHAEHCATOPOB Lienu
NMOCTOAHHOIO TOKa.
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MNeperpes

MpeobpasoBaTesib YaCTOTbl COAEPXKUT BCTPOEHHbIE AATUMKM
TemnepaTypbl 1 HEMeAJIeHHO pearnpyeTt Ha KpuTnyeckme
3HauyeHNA B COOTBETCTBMM C annapaTHO 3aKo4MpPOBaHHbIMMU
npegenamm.

2.5.7 ABTOMaTnyeckoe CHUXKeHune
HOMWHANbHbIX NApPaMeTPOB

Mpeobpa3zoBaTenb YacCTOTbl HEMNPEPBIBHO NPOBepPSET
KpUTUYeCKne ypoBHU:

. BbicoKylo TemnepaTtypy Ha nnaTe ynpasieHus unm
papuatope
. BblcoKylo HarpysKky Ha ABuratesnb

L] MNoBblweHHOE HanpAaXeHne B uenn noCTtoAHHOro
TOKa

. HwXxHWU npegen ckopocTun

Mpw 06HapPYyXEHNV KPUTUYECKOTO YPOBHA
npeobpasoBaTesib YacToTbl PErynnpyeT YacToTy
KommyTaumu. Mpn KpUTUYECKN BbICOKUX BHYTPEHHUX
TemrepaTypax U HU3KOW CKOPOCTN ABuUratens
npeobpa3oBaTenyt YacToTbl TaKXKe MOTYT NPUHYAUTENbHO
nepeknounTb Metog KommyTauum ¢ PWM Ha SFAVM.

YBEZJOMJIEHU

ABTOMaTU4YECKOE CHMXKEHNE HOMUHaMNbHbIX
XapaKTepUCTUK NPONCXOANT NHaYe, Korga ans
napametpa 74-55 BbixoOHOU ¢huibmp yKa3aHO 3HauyeHue
[2] CuHycoud. ¢punemp, ¢pukcupos.

2.5.8 ABTOMaTMyeckasa ontTummsauus
SHepronoTpebneHua

B pexnme aBTOMaTMyeCKOM ONTUMM3ALUN
3HepronoTpebneHna (AO3) npeobpasoBaTtesib YacTOTb
HernpepbIBHO OTCNEXUBAET Harpy3Ky Ha ABuratesb u
perynupyeT BbIXOAHOE HanpseHve Ans JOCTUMXeHUA
MaKcMarnbHol 3bdekTnBHOCTU. MpUn HeboNbLWON Harpyske
HanpsXeHre NMOHWXAETCA 1 TOK ABWUraTens CTaHOBUTCA
MUHUManbHbIMm. KM gBuratena nosbiwaeTcsa, Harpes
YMeHblLUaeTcs, ABuraTtens paboTtaeT Tuwe. BoibrpaTb
Kpusyto B/I'4 He TpebyeTcs, Tak Kak npeobpa3oBaTenb
YaCcTOTbl aBTOMATMYECKN PErynmpyeT HanpskeHue
asuraTens.

2.5.9 AsBTOMaTtnyeckasa moaynAauua 4actoTbl
KOMMyTaLmmn

MpeobpasoBaTesib YaCTOTbl FEHEPUPYET KOPOTKME
3NeKTPrYEcKme UMNynbCbl 1 GOPMUPYET BOJIHY
nepemeHHoro Toka. CKopocTb, C KOTOPOW MPOXOAAT 3TH
UMMYJbCbl, HAa3bIBAETCA YaCTOTOWM KOMMyTauuu. Huskas

yacToTa KOMMyTauuy (Manasi NeproanyYHOCTb NMMYbCOB)
BbI3blBaeT WYM B ABUraTesie, No3ToMy npeanoyTuTenbHo
MCMosnb30BaHMe 6omnee BbICOKOWN YacTOTbl KOMMYTaLUN.
OpHako BblCOKas YacToTa KOMMyTaLuUW NPYBOAUT Harpesy
npeobpa3oBaTenia YacTOTbl, KOTOPbI MOXET OrpaHNUYNTb
TOK, NMOAABAEMbIN Ha ABUraTeslb.

ABTOMaTUYeCKas MOAYNALUA YacTOTbl KOMMYTaLuUm
aBTOMATNYECKN PErynnpyeT 3T XapaKTepuCTUKK,
obecneurBas MakCMMasibHO BO3MOXHYIO YacToOTy
KoMMyTaLuun 6e3 neperpesa nNpeobpasoBaTens YacToTbl.
Bbnarogapsa perynupyemoin BblCOKOW Y4acToTe KOMMyTaLuum
yacToTe WyM OT paboTbl ABUraTeNa NPU HU3KMX CKOPOCTAX
YMeHbLIAETCA (B 3TVUX PEXMMaX YMeHbLUEeHVe CrbILUMMOTO
lWyma Havbosee BaXkHO), B TO e BpemsA npu
HeobXxoAMMOCTY Ha ABUraTenb BblAaeTcA MNOHaA BbIXOAHAA
MOLLHOCTb.

2.5.10 CHuXeHne HOMUHaNbHbIX
napameTpoB MNpu BbICOKOW YacToTe
KOMMyTaLun

MpeobpasoBatenib YaCTOTbl PACCUMTaH Ha HEMPEPbIBHYIO
paboTy npy NOMHON HarpysKke C YacToTaMy KOMMYyTaLuu OT
3,0 no 4,5 Ky (3TOT AMana3oH 4acToT 3aBUCUT OT
TUNopasmMmepa No MOLWHOCTM). YacToTa KOMMyTaumu,
npesbllaloLWaa MakcMManbHO AOMYCTUMbIE 3HAYEHNA 3TOro
[ManasoHa, NPUBOAUT K MOBbILIEHHOMY Ternnoo6pa3oBaHMio
B Npeobpa3oBaTene 4acToTbl U TpebyeT NMOHUKeHNA
BbIXOHOrO TOKa.

B npeobpasoBaTene yacToTbl peann3oBaHa aBTOMaTMYeCKan
byHKUMA ynpaBneHusa 4yacToToll KOMMyTauum B
3aBUCMMOCTU OT Harpysku. dTa GyHKUMA obecneyrBaeT
npevMyLLEeCTBO NoJayM Ha ABuUraTeslb HaCTONbKO BbICOKOM
YacToTbl KOMMYyTaLMK, HAaCKONbKO 3TO JonycKaeTcA
HarpysKom.

2.5.11 ABTOMaTNUeECKOE CHUKeHune
HOMWHASIbHbIX MapaMeTpPoB Mpwu
n30bITOYHOWN TemnepaType

ABTOMaTMYeECKOE CHUXEHME HOMUHANbHbIX NapamMeTpos
npv U36bITOYHON TemnepaType AeNCTBYET C LieNblo
npefoTBpaLleHns OTKIIoUYeHUs npeobpa3oBaTens YacToTbl
npw BbICOKOW Temnepatype. BHyTpeHHMe gaTumnku
TemnepaTypbl onpefensioT ycnoBus paboTsl, 3awmiias
CUNoBble KOMMOHEHTBI OT Neperpesa. [peobpasoBaTtenb
MOXET aBTOMATUYECKN CHMXaTb YacTOTy KOMMyTaLuun ana
nogaepXaHua paboyein Temnepatypbl B 6e30nacHbIX
npepenax. Mocne CHMKeHNA YacTOTbl KOMMYTaLuUn
npeobpa3oBaTesib TakXKe MOXET CHU3UTb BbIXOLHYIO
YyacToTy U ToK Aaxke Ha 30 %, UTobbl n36exaTb OTKNIOUYEHNs
OT neperpesa.
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2.5.12 ABTOMaTM4YecKoe n3MeHeHue
CKOPOCTK

[lBrratenb, KOTOPbIN MbITAETCA PA3rOHATb HarpysKy
CIIMIKOM ObICTPO ANA AOCTYMHOrO TOKa, MOXET NPUBECTU K
cpabaTbiBaHMIO 3aWUTbl NpeobpasoBatens. To ke camoe
BEPHO N ANA CIIMLWKOM ObICTPOro 3ameasieHus.
ABTOMAaTUYECKOE NIVHENHOE YMNPaBNieHME PA3roHOM 1
TOPMOXEHVEM 3alLMLIAET OT TakMxX CUTyauuid, NpoasieBas
BPEMS U3MEHEHWA CKOPOCTK (MK, HA0OOPOT, 3ameasieHns)
BpaLLeHUs ABUraTens B COOTBETCTBUM C JOCTYMHbIM TOKOM.

2.5.13 KOHTyp orpaHun4yeHus Toka

Ecnn gonyctumas Harpyska no TOKy npesblwaeT
JONyCTMYI0 NPV HOPManbHOM GYHKLMOHUPOBAHWM
npeobpa3oBaTesniA YacToTbl (13-3a 3aHMPKEHHOTO pa3mepa
npeobpasoBaTena WU ABUraTesns), B orpaHuuyuTene Toka
CHMXXAETCA BbIXOAHAA YacToTa ANA 3aMeffieHna aBuratens
N CHUXKEHWA Harpysku. [locTyneH perynupyemblii Tanmep,
KOTOpPbIVi MO3BOMSIET OFPAHNYNTD ANIUTENBHOCTb PaboTbl B
3TOM pexunme 60 ceKyHaamu unm meHee. 1o ymonyaHuio
3afjaHo 3aBofckoe orpaHuyeHne B 110 % ot
HOMMWHANbHOTrO TOKa ABUraTesis, YToO6bl MUHMMU3UPOBATb
neperpyskm OT Ype3MepHOro Toka.

2.5.14 XapaKTepucTuku npu KonebaHmnsax
MOLLHOCTH

I'Ipeo6pa3OBaTenb 4YacCTOTbl BblAEPXKUBaAET Nepenanbl B
CeTn, Takne Kak:

. nepexofHble NPOLECCHI;
. MOMEHTaNIbHOE OTKIIIOUEHME;
. KpaTKOBpPEMEHHble NafieHnA HanpaXeHus;

. 6POCKU HanpsKeHus.

Mpeobpa3zoBaTenb 4acTOTbl aBTOMATUYECKN KOMMEHCUpPYyeT
OTKNIOHEHMNA BXOAHbIX HAanpsXeHun Ha =10 % oT HoMKHana,
obecneurBas NosiHble HOMUHaNbHbIE MOLYHOCTb U
KpyTAWMIA MoMeHT ABuratens. Ecnn BbibpaH
aBTOMaTMYECKMI nepesanyck, Nocsie BpeMeHHON notepu
Hanps)KeHWsA NpeobpasoBaTesib YacTOTbl aBTOMATUYECKN
BKnoyaetca. [lpu nopgxeate Bpalyaolleroca asuratens
npeobpasoBaTesib YaCTOTbl CUHXPOHU3MPYETCA C
BpalleHnem ABuratensa nepep BKIOUYEHVEM.

2.5.15 [MnaBHbIN NYCK ABUraTens

MpeobpasoBaTenb YacTOTbl MOJAET HA ABUraTeNb BENNYMHY
TOKa, HEOOXOAVMYIO ANA NPEOAONIEHNA NHEPLUW HArpy3Ku
W PacKpyTKW BUraTens [o HY»XHOW ckopocTu. Mpu 3Tom Ha
HeMOoABWKHbIN UM MefJIEHHO BPaLLAIOLNIACA ABUraTeNb He
MopaeTCcs MOMHOE HaMpAXeHNe SNeKTPOCET, YTO MPUBESO
6bl K BbICOKOMY BblieneHuns Tenna 1 6onblomy ToKy. Takas
BCTPOEHHaA GYHKUMA MIaBHOrO nycka GyHKUMA CHUKaeT

TEMNOBYIO Harpy3Ky U MeXaHUUYecKme HanpsKeHus,
NPOAJNIeBaeT CPOK Cyx6bl ABMraTena n obecneunsaer
6onee TUXyl paboTy cucTEMBI.

2.5.16 logaBneHne pe3oHaHca

BbICOKOUACTOTHBIN Pe30HaHC B AABUraTene MOXHO
YCTPaHWUTb NyTem AeMndrpoBaHna pe3oHaHca. [JocTynHbl
aBTOMaTMyeckoe gemndurpoBaHue n gemndrpoBaHne
BbIOPAHHOW BPYUYHYIO YacTOThI.

2.5.17 BeHTUNATOpPLI C ynpasaeHnem no
TemnepaType

BHyTpeHHVe BEHTUNATOPbI OXNaXAEHNA YNPaBATCA Mo
Temnepatype, onpeaenaemMoln Aatunkammn B
npeobpasosatene yacToTbl. Mpu paboTte ¢ HN3KOM
HarpysKoW, B pexume oXugaHua unm pesepsa
oxnakfawuyme BEHTUSIATOPbI YacTo He BPaLLaloTCA. TO
YMeHbLIAET WyMm, noBbiwaeT 3GpdeKTMBHOCTL 1 NpoaneBaeT
CPOK CIyX6bl BEHTUNATOPA.

2.5.18 CootBetcTBME TpeboBaHMAM DIMC

DNeKTPOMarHUTHblE MOMEXV U PaaMoYacTOTHbIE NOMEXU
(B cnyvae yactoT paguoamanasoHa) — 3TO NoMexH,
KOTOpble MOTYT MOBAVATL Ha PaboTy 3NeKTpMYecKmx Lenen
B CBA3W C 2NIEKTPOMArHUTHON NHAYKUWEN nnm
3NEKTPOMArHUTHbIM MU3MTyYeHNEeM U3 BHELLUHEro NCTOYHMKA.
Mpeobpa3zoBaTtesib YaCTOTbl PACcCUMTaH Ha BbIMOJIHEHUE
TpeboBaHWi K cTaHpapTy no IMC usgenuii gna asuratenen
IEC 61800-3, a TakKe TpeboBaHMIN €BPONENCKOro CTaHAapTa
EN 55011. YTob6bl 0becneunTb cOOTBETCTBYE TPebOBaHMAM
K 3aluTe OT m3nyyeHuin ctaHpapta EN 55011 kabenb
NOAKIIOUEHWs ABUraTeNs AO/MKEH ObITb SKPAHMPOBaH U
Hagnexawum obpasom 3agenaH. MogpobHee o
xapaktepuctnkax SMC cm. enasa 3.2.2 Peynemamel
ucneimanut IMC.

2.5.19 N3mepeHne ToKa Ha Bcex Tpex ¢asax
ABuratens

BbixofHOI TOK Ha fiBUraTeNib HEeMpPepPbIBHO N3MepPAETCA Mo
BceM 3 dasam AanA 3awuTbl NpeobpasoBaTensa YacToTbl 1
3NEKTpoABUraTeNil OT KOPOTKOTO 3aMblKaHMA, 3aMblKaHUi
Ha 3emto 1 notepu dasbl. KopoTkoe 3amblKaHWe BbIXOAA
Ha 3eM/Il0 OTCNeXMBAETCA B MOCTOAHHOM pexume. Mpu
notepe da3sbl SneKTpoABMraTena npeobpasosaTtesib YacTOTbI
HeMe[IeHHO OCTaHaBMMBaeTCA W BbljaeT coobLueHne o
TOM, Kakas ¢asa notepsHa.
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2.5.20 TanbBaHMYecKas pa3BA3Ka Knemm
ynpasneHusa

Takaa u3onAuMA COOTBETCTBYET XKeCTKNM TpeboBaHMAM
PELV (3awmnTHOE CBEPXHM3KOE HaMnpsXeHne) K N30AaLmu.
DTO O3HAUAET, YTO CXEMbl KOHTPOJIepa NOMHOCTbI0
3aLMLLEHbl OT BXOAHbIX TOKOB. [1/1A KNeMM BbIXOAHbIX pene
TpebyeTca oTaenbHoe 3a3emneHuve. Takaa usonauna
COOTBETCTBYET eCTKMM TpeboBaHuam PELV (3awmTtHOE
CBEPXHN3KOE HaMNPsKeHue) K N30nsauun.

lanbBaHMYecKas pa3BA3Kka obecneumBaeTca cnepyoLUMm
KOMMOHeHTaMu:

] MCTOYHMK NUTaHUsA, BKoYan Pa3BA3KY CUTrHasnoB.

. Mnata ppansepos ana IGBT, 3anyckaowme
TpaHcpopmaTopbl 1 onTonapbl.

. [laTurKuM BbIXOAHOrO TOKa Ha 3pdekTe Xonna.

2.6 OyHKUMM ANA NONb30BaTENbCKUX
NPUMeHEeHUI

Ons ynydweHnsa xapakTepucTuk cuctembl B
npeobpasoBaTtene 4acToTbl Hambonee yacto
NpPorpaMmupyoTca GYHKLMUN ANA NONb30BaTENbCKUX
npumMeHeHuit. OHY TPeGyIoT NNLWb MUHUMaNbHOTO
NPOrpaMMMUPOBaHMA MW HACTPOWMKMN. YUET Hannuma 3Tux
bYHKLMI MOXKET MOMOYb MPU ONTYMK3ALMM NMPOEKTa
CUCTEeMbI, @ TaK»Ke, BO3MOXHO, NCKIOUNTb BBEAeHMe
M36bITOUHBIX KOMMOHEHTOB Unu dyHKLUMOHana. MoapobHble
WHCTPYKLMM MO BKIOYEHMIO 3TUX GYHKLMI CM. B
pyKogodcmae no Npo2pammupo8aHuio.

2.6.1 ABTOMaTMueckasa agantauus
asuratens

ABTOMaTMyeckan agantauma gsuratena (AAJLl) npencraensaer
cobol1 aBToMaTUUeCKylo npoueaypy, B Xoae KOTopoi
N3MEePSAIOTCA SNEKTPUYECKME XapaKTepUCTUKKN geuratens. B
xoge AALl cTpouTcA TOYHAA MOLEeNb SNEeKTPOHHbIX
npoLeccoB B ABuratene. 3To No3BoaseT npeobpasosaTento
YacToTbl paccunTaTb ONTUMasIbHblE MPON3BOAUTENBHOCTb U
KNA ana gsuratena. BoinonHeHnme npouepypbl AALl Takxe
Makcumusmpyet 3ddekT GyHKLUM aBTOMaTUYeCKon
ONTMMU3aLMK SHeprum B Npeobpasosatenie yactotbl. AALL
BbINOSIHAETCA 6e3 BpalleHus geuratens n 6es
OTCOefMHeHNA ABUraTeNsa OT HarpysKu.

2.6.2 Tennosas 3awuTa gBuratens

TennoBas 3awwuTa ABUratensa MoxkeT 6bITb 06ecneyeHa
TpemAa cnocobamm.

o Yepes HenocpeacTBeHHOe M3MepeHne
TemnepaTypbl C MOMOLLbIO OAHOTO M3 CNIeAYLWMX
npubéopos:

- natumk PTC Ha obMOTKax aBuratens,
NMOAKJIOUEHHBIN K CTaHAAPTHOMY
aHanorosomy vnu LU1dpPoOBOMY BXOAY.

- PT100 unn PT1000 B 06MOTKax
JBuratensa v noalunnHuKax asuratens,

NOAKMoYeHHbIN K nnate VLT® Sensor
Input MCB 114

- Bxog, oT Tepmuctopa PTC Ha nnate
TepmucTopos VLT® PTC Thermistor Card
MCB 112 (cooTBeTcTByeT TpeboBaHWAM
ATEX)

. C NoMoLLbl0 MEXaHNYECKOTO TePMOBBIK/IIOHaTeNa
(tvna Klixon) Ha uudposom Bxope.

. MNMocpeacTBOM BCTPOEHHOTO 31EKTPOHHOMO
Tennosoro pene (3TP) ana aCMHXPOHHbIX
nBuratenen.

TP BbluMCNAET TemnepaTypy ABuratensa ¢ NOMOLbIO
U3MepeHMA ToKa, YacToTbl U BpemeHn paboTbl.
MpeobpasoBatenib YacTOTbl OTOOPAXKAET TEMOBYIO
HarpysKy Ha fBuratesib B MpOLEHTax 1 MOXeT BblfjaBaTb
npegynpexaeHne Npu AOCTVXKEHUN 3afaHHON MPOrpPamMMHO
BE/INUYUNHDBI NeperpysKu.

Mporpammupyemble BapraHTbl AEACTBUN NpU Neperpyske
Mo3BOJAT NPeobpa3oBaTenio YacToTbl OCTaHaBMBaTb
ABuratesb, yMeHblLaTb BbIXOAHYIO MOLUHOCTb UW He
pearmpoBaTb Ha 3TO COCTOAHME. [Jaxke Mpu HU3KKX
cKopocTAx npeobpa3oBaTesib YacTOTbl COOTBETCTBYET
TpeboBaHMAM Knacca 20 cTaHZapTa no neperpyske
anekTpoasuratenen 12t.
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PucyHok 2.18 XapakTtepuctukum 3TP

Ha ocu X Ha PucyHok 2.18 nokKa3aHO COOTHOLUeHMe Mexay
lgeur. U HOMUHANbHBIM 3HaYeHneM lggur. Mo ocn Y nokasaHo
BpeMs B ceKyHAax nepep cpabatbiBaHnem TP,
oTKMoYaLWyM npeobpasosaTenb YacToTbl. Ha KprBbIX
nokasaHa xapakTepHas HOMMHaslbHaA CKOPOCTb: BABOE
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60/blie HOMUHANIbHOW CKOPOCTU 1 0,2 OT HOMUHANBHOM
CKOpOCTW.

Mpw HM3KoW ckopocTn dyHKUua TP cpabaTtbiBaeT npu
60ree HM3KON TemnepaType B CBA3N C MEHbLUNM
oxnaxfeHuem asuratens. Takum obpasom asuratenb
3aluyLLeH OT neperpesa fake Ha Manol CKOPOCTH.
OyHKuma TP BblumcnAeT TemnepaTypy ABUraTensa Ha
OCHOBe (aKTNUYECKOro Toka MU CKOpPOCTU. BblumcneHHas
Temnepatypa oTobpa)kaeTca Kak napameTp ANA UTeHWA B
16-18 Tennosasa Hazpy3ka osuzamens.

2.6.3 lNponagaHue HanpaXeHnA

Mpwn OTKNIOYEHNN HaMpAXKeHWA ceTu npeobpasoBaTenb
yacToTbl MpofomKaeT paboTaTb, MOKa HanpaKeHue
NPOMEXYTOUHOW Lienu He CHU3UTCA JO MVHMMAJIbHOrO
YPOBHS, NMPW KOTOPOM MPOVCXOANT BbIKOUEHNe
npeobpasoBaTens; 06bIYHO HaNpAXeHUe OTKIIoYEeHUA Ha 15
% HVKe MUHUMATIbHO AOMYCTUMOrO HaNPAXEHUA NUTaHUA.
MponomkutenbHOCTL PaboTbl NpeobpasoBaTensa YacToTbl
npwv Bbibere onpeAenAeTca HanpsKeHeM ceTu nepeq
nponagaHvem NUTaHWA 1 Harpy3Kow ABuraTens.

MpeobpasoBaTesib YaCTOTbl MOXHO HACTPOUTb
(14-10 Omka3 numaHus) Ha pa3Hble BUAbI AeNCTBUA Npur
nponagaHun CeTeBoro NUTaHuA.

. OTKnoUeHme ¢ GIOKMPOBKOW Nocre notepun
NUTaHWA B LENU NOCTOAHHOrO TOKa.

. Bbiber c noaxesaTom BpallaloLleroca asuratens
npv nosBneHun HanpsaxeHus (1-73 3anyck ¢ xo0a).

. KuHeTnueckunin peseps.

. Ynpasnsaemoe 3amepneHue.

MopxsaT Bpaljaloleroca Asuratens

ITOT NapameTp MO3BONAET «MOAXBATUTb» ABUraTeNb,
KOTOpbIi cBOGOAHO BpalLaeTCA BCIEACTBME NPOnagaHus
Hanps»KeHWA. DTOT NapameTp noneseH Ana UeHTpudyr un
BEHTUNATOPOB.

KnHeTtnuyecknn peseps

OTOT NapameTp obecneurBaeT HeMpepbIBHYO paboTty
npeobpasoBaTenia YacTOTbl MOKa B CUCTEME UMeeTCs
SHeprusa. B cnyyae KOpOTKOM NoTepu NUTaHWA OT CeTH
paboTa BO306HOBMAETCA MNOC/E BOCCTAHOB/IEHNA CETEBOIO
NUTaHWSA, NPV 3TOM CMCTEMA He OCTaHaBNMBAETCA U
KOHTPOJIb He TepseTcsA HU Ha OAUH MOMEHT. MOXHO
YCTaHOBUTb OAUH U3 HECKOJIbKMX PEXMMOB KMHETNYECKOrO
pe3eps.a.

MoBepeHve npeobpasosaTenia YacTOTbl NPY NponaaaHun
Hanps)KeHWA B CeTV HacTpavBaeTcA B NapameTpax
14-10 Omka3 numaxusa n 1-73 3anyck ¢ xooa.

2.6.4 BctpoeHHbin MNI-perynatop

YeTblpe BCTPOEHHbIX MPOMOPLUMOHANIbHO-MHTErPasibHO-
anddeperHumanbHbix (ML) perynatopa ycTpaHsioT
HeobXoAUMOCTb UCMOJIb30BaHNA BCMIOMOTaTeNbHbIX
ynpaBnAwLWKMX YyCTPONCTB.

OgavH n3 MNO-perynatopoB ocCyLlecTBAAET HenpepbIBHOE
ynpasneHne cMctemMamMu € 3aMKHYTbIM KOHTYPOM B KOTOPbIX
TpebyeTcA BblAepKuBaTb TPeOOBAHMSA K AABJIEHMIO,
pacxogy, Temnepartype Unu Apyrium napameTpam cuctembl.
MpeobpasoBatenib YaCTOTbl MOXET 0becneunTb
camocToATeNbHOE ynpaBneHre CKOPOCTbio ABUraTens,
pearvpys Ha CurHasabl 06paTHON CBA3W OT YAaneHHbIX
AatumkoB. MpeobpasoBaTesnb YacToTbl MPUHMMAET fABa
CUrHana obpaTHON CBA3M OT ABYX Pa3NIMYHbIX YCTPOMNCTB.
3Ta dyHKUMA NO3BONAET YNpPaBnATb CUCTEMaMK C
pasnuuHbIMK TPeboBaHMAMUN K 0bpaTHOW cBA3K. YTOObI
ONTVMM3NPOBaTb NPOV3BOANTENBHOCTb CUCTEMDI,
npeobpasoBaTesib YaCTOTbl MPUHMMAET PeLleHnA No
YNpaBneHnio Ha OCHOBE CpPaBHeHWA ABYX CUTHanoB.

Wcnonb3ynTte 3 fONONHUTENBHBIX U HE3AaBUCHMBbIX
KOHTpoOMniepa AnA ynpasneHnsa APYrim TEXHOIOTMYECKUM
06opyaoBaHMEM, TaKMM Kak HacOCbl MOAAYN XMMUYECKMX
peareHTOB, ynpasnaiolme KnanaHbl unm obopyaoBaHue
aspaumu C perynnpyembiMn YPOBHAMMU.

2.6.5 ABTOMaTUYeECKUI Nepesanyck

MpeobpasoBaTenb YaCTOTbl MOXHO 3aNPOrpamMmMUpPOBaTh Ha
aBTOMaTMYEeCKuIA nepesanyck asuratensa nocne
He3HauNTEeNbHbIX OTKIIIOUYEHWIA, HaNnpuUMep, Npu
MOMEHTaNbHON NoTepe MUTaHWA UK KoNebaHUAX NUTaHNA.
3Ta GyHKUMA NO3BONAET YCTPAHUTL NOTPEBHOCTL B PyYHOM
cbpoce v ynyywaeT BO3MOXKHOCTA aBTOMATU3UPOBAHHOW
3KCnyaTaumun Ana ynaneHHo ynpasnsemblx cuctem. Yncno
MOrMbITOK aBTOMaTMYECKOro nepesanycka, a Takxke Bpems
MeX[y MOMbITKamMy MOXET ObITb OrpaHnyeHo.

2.6.6 lNopgxsat Bpawatoweroca geurarens

MoaxsaT BpalyaroLerocsa ABuratensa no3BonsaeT
npeobpa3oBaTesiio YacTOTbl CUHXPOHU3MPOBATb CBOIO
paboTy C BpalleHWeMm [BUraTesisi U pa3orHaTtb ABuraTenb o
NMOIHON CKOPOCTY B IIO6OM 13 HanpaBneHuin. 3To
npeaoTBpaLlaeT OTKIIOYEHME U3-3a NPEBbILIEHUSA
noTpebaseMoro Toka. 3To TakKe MUHUMU3NPYET
MeXaHMYecKme Harpysku B cucteme, Tak Kak B ABuratene
He MPONCXOAUT PE3KOr0 U3MEHEHNA CKOPOCTY MPU 3amnycke
npeobpasoBaTtens YacToThbl.
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2.6.7 TlonHbIN KPYTAWMIA MOMEHT Npu
NOHWKEHHOW CKOPOCTK

MpeobpasoBaTenb YacToTbl PabOTaeT No HacTparBaeMoi
Kpusoin B/Tu, obecrneunBas NOMHbIN KPYTAWMA MOMEHT OT
[OBUraTensi faxe npv yMEHbLUEHHbIX CKOPOCTAX BpaLleHNs.
MonHbIN BblAaBaeMblil KPYTALMIA MOMEHT MOXET COBMagaThb
C MaKCVManbHOWN NPOEKTHOWN paboyeit CKOPOCTbIo
asuratens. B aTom 3akniouyaetca otimume ot
npeobpasoBatesnieli C NepemMeHHbIM KPyTALMM MOMEHTOM,
KOTOpble BblAAOT YMEHbLUEHHbIN KPYTALIMA MOMEHT Npwu
HM3KUX CKOPOCTSAX, @ TaKXKe OT NpeobpasoBaTenei 4actoTbl
C NMOCTOAHHBIM KPYTALLMM MOMEHTOM, AJiA KOTOPbIX MpK
CKOPOCTV MEHbLLEN, YEM MOJIHasA, XapaKTEPHbI Ype3MepHoe
HanpseHre, TEMNOBbIAENEHE U WYM OT ABUraTens.

2.6.8 lMponyck yacToThbl

B HeKOTOpbIX NPVIMEHEHUAX OTAESNbHblE CKOPOCTW PaboThl
CUCTEMBI MOTYT BbI3blBaTb MEXaHNYECKNI Pe30HaHC. T
MOXET BbI3BaTb YUPE3MEPHDIN LYM, a TaKKe NMPUBECTU K
MOBPEXAEHNIO MEXaHNYECKNX IEMEHTOB CMCTEMBI. Y
npeobpasoBaTensa YacToTbl MeeTcA 4 NPOrpaMmMmpPyeMbIX
fmana3soHa usberaembix yactot. Bnarogapa stomy
LBUraTeslb MOXeT ObICTPO MPOMyCKaTb Takne CKOPOCTU, He
[lOMyCKaa BO3HNKHOBEHMWA pe30HaHca.

2.6.9 lNpegnyckoBon Harpes ABuratens

Ana npeaBapnTeNbHOrO NPOrpeBa ABUraTens npw nycke B
XONOAHOIN UMW BIAXXHOWN Cpefie MOXHO UCMOMb30BaTh
HenpepbIBHYIO [O3MPOBaHHYI0 Nofayy He6GOMbLLIOro
MOCTOAHHOIO TOKa B ABWraTesib, YTobbl NpPefoTBPATUTD
KOHJEHCALMIO 1 XONOAHBIN NycK. TeM cambiM MOXET ObITb
yCTpaHeHa Heob6XOAMMOCTb KCMONIb30BaHUA oborpeBaTens
romeLeHus.

2.6.10 4 nporpammmpyembix Habopa
napameTpos

MpeobpasoBaTenb YacToTbl MMEET YeTbipe Habopa
MapameTpoB, KOTOpble MOTYT 6GbiTb 3aMpPOrpPaMmMMpPOBaHbl
He3aBucMmo Apyr oT apyra. Mpu ncnonb3oBaHum
HeCKONbKNX HabopoB NMapamMeTpPOB MOXKHO NepeKsiyaTbCa
MeXay He3aBUCUMO MPOrpaMmrpyembiMin GyHKLMAMY,
aKTVBMPYEMbIMI MO LMGPOBLIM BXOAAM MM KOMaHfAe
yepes nocniefoBaTeNbHbIN NHTepdelc. HesaBncumble
HaCTPOWKM NCMONb3YIOTCA, HanNpuMep, ANA NepekloyeHns
HabopoB NapamMeTpoOB, ANA PEXUMOB PaboTbl AHEM 1
HOUblO, JIETOM W 3UMOI AW ANA YNpaBieHNA HECKONbKUMMN
nBuratensmu. AKTUBHbIA Habop napameTpoB oTobparkaeTca
Ha LCP.

JaHHble Habopa NapameTpoB MOryT KOMMPOBATbHCA U3
npeobpasoBaTenia YacToTbl B Npeobpa3oBaTtesib YacToThl,
nocpeacTBOM 3arpy3kn co cbemHom LCP.

2.6.11 [OuHammnyeckoe TOpMOXKeHne

[rHaMmyeckoe TOPMOXKeHNEe OCYLLECTBAETCA YKa3aHHbIMMN
HUXe cnocobamu.
. Pe3nctneHoe TopmoxxeHune

IGBT TopmoxeHus nopaepxmnBaet
nepeHanps)KeHne Ha YPOBHe HIXKe
onpefeneHHoro nopora nyTem HanpasfeHuA
SHeprny TOPMOXKEeHUA OT ABUraTena K
NOAKIOYEHHOMY TOPMO3HOMY pe3uncTopy
(2-10 OyHkyua mopmoxeHua = [1]).

. TopMo3 nepemMeHHOro Toka
DHeprna TOpMOXXEeHUA pacnpenensaeTca B
ABurartene nyTem M3mMeHeHuA COCTOAHUN NoTepb B
asuratene. QyHKUNA TOPMOXKEHUA NEPEMEHHbBIM
TOKOM He MOXET ObITb 1CNOoJSIb30BaHa B
NPVMEHEHNAX C BbICOKOW YaCcTOTON LMKNNYECKMX
onepauui, NOCKONbKY 3TO MPUBOAUT K NeperpeBy
auratena (2-10 OyHkyua mopmoxeHusa = [2]).

2.6.12 TopMOXeHne NOCTOAHHbIM TOKOM

B HeKoTOpbIX MPUMeHeHUAX MOXeT noTpeboBaTbcA
TOPMOXeHre ABuUraTens Ana ero 3ameaneHus unm
ocTaHoBa. [lofjaya NOCTOAHHOrO TOKa Ha ABWraTenb
TOPMO3UT [ABUraTenb Y MOXET UCKNIOUNTb NOTPeObHOCTb B
oTAenbHOM TOpMO3e Ans Asuratens. B 3aBucumoctu ot
HaCTPOWKYM, TOPMOXKEHME NMOCTOAHHBIM TOKOM MOXeT
aKTUBUPOBATLCA NPU 3aflaHHOW YacToTe Un Npu
nonyyeHun curHana. TakKe MOXHO 3amnporpaMmmnpoBaTb
WNHTEHCMBHOCTb TOPMOXEHWS.

2.6.13 Pexnm oxupgaHusa

Pexnm oXupgaHvua aBTOMaTUYeCKN OCTaHaB/IMBAET
ABUraTesb, KOrAa B TeYeHve OnpeaesieHHoro nepmoga
BpPEeMeHU HabnoaaeTca H1U3Kas noTpebHocTb. Ecnn
noTpebHOCTb CUCTEMbI BO3pacTaeT, NpeobpasoBaTtesb
nepesanyckaeTt ABuUraTesb. Pexum oxugaHua obecneyvsaet
3HeprocbepexeHve 1 yMeHbLUIAET U3HOC fBuraTtens. B
OT/IMYME OT YACOB 3aflePXKKK, NpeobpazoBaTenb Bceraa
rOTOB K 3anycKy Mnpu JOCTUMKEHUW YCTaHOBIEHHOMO
ycnoBus npooGyKaeHus.

2.6.14 Pa3peweHune paboTbl

MpeobpasoBaTtesib MOXET 0XMAaTb ANCTaHLUVOHHOTO
CUrHana 20mosHocMu cucmemel nepeq 3anyckom. Ecnm aTa
bYHKLMA aKTUBHa, TO Npeobpa3oBaTenb OyaeT OCTaHOB/EH,
MoKa He MonyynT paspeLleHuns Ha 3anyck. CurHan
pa3pelleHnsa paboTbl rapaHTUPYET, YTO CUCTEMA WU
BCroOMoraTtesibHoe 060pyAoBaH/ie HaxoaaTCcs B
HaZnexallem COCTOfHUU, Npexae Yyem npeobpasoBaTesnio
OyneT paspeLleHo 3anyCcTuTb ABUraTenb.
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2.6.15 VIHTennekTtyanbHOe nornyeckoe
ynpasneHue (SLC)

WHTennekTyanbHoe nornyeckoe ynpasneHue (SLC)
npencTaBnseT cobon 3ajaHHyo Nonb3oBaTeNem
nocnenoBaTesibHOCTb AencTBUnM (cm. 13-52 [leticmaue
koHmposnepa SL [x]), kotopas BbinonHAeTca SLC, korga
COOTBETCTBYIOLIEE 3aflaHHOe Mosib3oBaTeneM cobbimue (cm.
13-51 Cobbimue koHmposnepa SL [x]) oueHnBaeTca SLC Kak
TRUE (MctnHa).

YcnoBrem fns cobbiTvsA MOXET ObITb OnpefeneHHbIl CTaTycC
WX Takoe yCJIoBMe, NMPY KOTOPOM BbIXOA M3 NOTUKU N
onepaHga Komnapartopa onpegendaerca Kak TRUE (Mctuna).
3TO NpuBefeT K CBA3aHHOMY AEeNCTBMIO, Kak MOKa3aHO Ha
PucyHok 2.19.

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

Digital input X 30/2 Select set-up 2

Par. 13-43
Logic Rule Operator 2

D
oD

Par. 13-11
Comparator Operator

<

TRUE longer than..

PucyHok 2.19 Co6biTue un geiictBue SLC

CobbITA 1 AeNcTBUA NPOHYMEPOBaHbl U CBA3aHbl B Mapbl
(cocToAHMA). OTO O3HauaeT, YTo KOrAa HacTynaeT cobsimue
[0] (npuobpeTaeT 3HaueHne TRUE (MUcTnHa)), BbINONHAETCA
deticmaue [0]. Mocne 3Toro aHanM3MpyTCA YCI0BUA
cobbimus [1] u, ecnn oHo oueHuBaeTca Kak TRUE (MctuHa),
BblnonHAeTca deticmaue [1] 1 T. A. B Kaxabln MOMeHT
BPEMEHWN OLEHMBAETCA TONIbKO OAHO cobbimue. Ecnn
cobbimue oueHeHo Kak FALSE (JlToxb), B TeueHue TeKyLlero
WHTepBana ckaHMpoBaHuA (B SLC) HNYErO He MPONCXOAUT U
HMKakve apyrve cobsimus He aHanM3npyTCA. 3TO 3HaUUT,
yTo Korga 3anyckaetca SLC, B KaKAoM uHTepBane
CKaHMPOBaHMA BbIMONHAETCA OLeHKa cobbimus [0] (n
Tonbko cobeimus [0]). U Tonbko Korga cobeimue [0] 6ypet
oueHeHo Kak TRUE (UcTtnHa), koHTponnep SLC BbinonHUT
deticmesue [0] n HauHeT oueHnBaTb cobbimue [1]. MoXHO
3anporpammmpoBatb oT 1 o 20 cobeimuli n deticmesudi.

Korpa BbinonHeHo nocnegHee cobbimue/deticmaue,
nocneaoBaTeNnbHOCTb HAUMHAETCA CHOBa C cobbimus [0]/
Oeticmeus [0]. Ha pucyHke PucyHok 2.20 noka3aH npumep ¢
YeTblpbMs 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
PucyHok 2.20 MopAapok BbiNOAHEHUA, ecn
3anporpammunpoBaHo 4 cobbiTuA/pencTens

Komnapartopbi

Komnapatopbl MCNonb3yloTca Ana CpaBHeHUA
HenpepbIBHbIX MepPeMEHHbIX (BbIXOAHOW YacTOThl,
BbIXOAHOrO TOKa, aHaJIoroBOro BXOAHOIO CUMrHana U T. 4.) €
bUKCMPOBaHHBIMM MPEeAYCTaHOBAEHHBIMU BETMYMHAMMU.

Par.13-11 2
Comparator Operator IN
Par. 13-10 §
Comparator Operand < =1
Par. 13-12 TRUE longer than.
Comparator Value
PucyHok 2.21 Komnapartopbl
Jlornueckue cooTHOLLUEHUS
C nomoubio noruyeckmx onepatopos W, I, HE moxHo
06beaunHATbL Ao Tpex 6ynesbix Bxofos (TRUE/FALSE)
(MctnHa/TloXb) OT TalkMepoB, KOMNapaTopoB, LdPOBbIX
BXO[0B, OBUTOB COCTOAHUS N COBBLITUN.
Par. 13-41 Par. 13-43 =
Logic Rule Operator 1 Logic Rule Operator2
Par. 13-40 9 P 9 P §
Logic Rule Boolean 1 ® §
Par. 13-42 o> D 2

Logic Rule Boolean 2 . @_*D

’7
Par. 13-44

Logic Rule Boolean 3

PucyHoK 2.22 Jlornyeckne COOTHOLIEHUA

Jlornyeckune cOOTHOLLEHMA, TaiMepbl 1 KOMMapaTopbl
JOCTYMHbI TakXe A11A UCMOMb30BaHUA N3BHe
nocnepoBatenbHoctn SLC.
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Mpumep npumeHenus SLC cm. B es1asa 4.3 lpumepel
HAacmpoUku 018 pds/IUYHbIX NpuMeHeHuU.3

2.6.16 OyHKuma STO

MpeobpasoBaTenb YacToTbl JOCTYMNEH B BapuaHTe C
odyHKumeln STO, peanv3oBaHHOWN Yyepes Knemmy ynpasneHus
37. STO oTkntoyaeT ynpasnsaioLllee HarnpsxeHne Ha
CUNOBBIX NOMYNPOBOAHUKAX BbIXOLHOW CTyneHn
npeobpasoBaTena YacToTbl. ITO, B CBOK oyepefb,
NPEenATCTBYET reHeprpPOBaHMIO HanpAXeHuUsa, Tpebyemoro
onAa BpalleHua asuratend. Ecnun aktusmnpoBaHa ¢yHKLMA
STO (Ha knemme T37), npeobpasoBaTesib YacToTbl NofaeT
aBapPWIHBINA CUTHaJ, 3aTeM BbINONHAETCA OTKNIOYeHNe
YCTPOWCTBa W ABUraTeNb OCTaHaBIMBAETCA C Bblberom.
MoTpebyeTca npon3BecTy nepesanyck BpyyYHyt. OyHKUMA
STO MOXeT 1Cnosb30BaTbCA ANA aBapUNHOWN OCTAaHOBKM
npeobpasoBaTensa YyacToTbl. B HopmanbHOM pexunme
paboTbl, Koraa STO He TpebyeTca, cneayeT MCMNONb30BaTb
bYHKLMI0 06BbIYHOTO OCTaHOBA. Y6eauTech, YTo npu
MCNoMb30BaHMN GYHKLMN aBTOMATUYECKOrO nepesanycka
cobniofatoTca TpeboBaHUs, yKasaHHble B cTaHgapTe ISO
12100-2, naparpa¢ 5.3.2.5.

YcnoBuA NcnonHeHnsa o6a3aTenbcTs
MepcoHan, 3aHMMaIOLLNINCA MOHTaXXOM U NCMONIb30BaHNEM
dyHKUummn STO pomxeH:

. MpoumnTtaTb 1 NOHATb HOPMbI 1 NMPABUNA TEXHUKN
6e30MacHOCTU, OTHOCALLMECA K OXPaHe 3[0pOBbS,
obecneyeHnto 6e30MacHOCTU 1 NpeaynpexneHuto
HEeCYaCTHbIX CllyYaesB.

(] XOpOLIJO 3HaTb obwune CTaHAapPTbl U CTaHAAPTbI B
06n1acT TeXHNKM 6e30MacHOCTM, OTHOCALMECH K
TEM NN NHBIM NPUMEHEHNAM.

Monb3oBaTtenb onpepenAeTca Kak:
. WHTerpatop
. Onepatop
. TexHUK no obcnyXMBaHUO
. TexHUK No pemoHTy

CraHpapTbl

Wcnonb3osaHne dyHKumm STO Ha knemme 37 TpebyeT oT
nonb3oBaTena cobniofeHna Bcex mep 6esonacHocTy,
BKJIIOYaA COONoAeHNe COOTBETCTBYIOLNX 3aKOHOB, HOPM U
npaBun 1 pekomeHpauuii. lononHuTenbHasA, NnocTaBnsemMan
no 3akasy, yHkuUma STO cooTBeTCTBYeT crneayoWwmnm
CTaHpapTam:

. EN 954-1: 1996, kaTteropua 3

. IEC 60204-1: 2005, kaTteropusa 0 —
HeynpaBnAemMblii OCTaHOB

. IEC 61508: 1998 SIL2
. IEC 61800-5-2: 2007 — ¢pyHKuma STO
. IEC 62061: 2005 SIL CL2

. ISO 13849-1: 2006, kateropua 3 PL d

. ISO 14118: 2000 (EN 1037) — npepoTBpallyeHune
HernpenHaMepPEeHHOro nycka

NHbopmMaumm 1 ykasaHuin MHCTPYKUMK MO SKChyaTaumm
HeOCTaTOYHO Af1A NpaBuIbHOro U 6e3onacHoro
ucnonb3oBaHna ¢yHkuumn STO. MoapobHyto HGopmaumio o
oyHKUMmM STO cM. B MHCTPYKLMKW MO 3KCnyaTaumm GyHKLNK
VLT® Safe Torque Off.

3awuTHble mMepbl

o YcTaHOBKa n BBOJ B 3KCN1yaTaynio NHXEHEPHbIX
cmcTem 6e30MacHoOCTU AOJIXXHbl BbIMOJTHATbCA
KBaHI/Id)I/ILlVIpOBaHHbIM M ONbITHbIM NepCcOHaIOM.

. YCTpoWCTBO CriepyeT ycTaHaBiMBaTb B LWKadax
IP54 nnn B 3KBMBaANeHTHbIX ycnosuaAx. Ana
HeKOTOpPbIX CreLnasbHbIX MPpUMeHeHni TpebyeTca
6onee Bbicokas cTeneHb 3awutbl IP.

. Kabenb mexgy knemmoni 37 v BHELWHUM
YCTPOWNCTBOM 3aWuTbl JOMXKeH ObiTb 3aliMlLeH oT
KOPOTKOIO 3aMblKaHWA B COOTBETCTBUM C
Tabnuuein D.4 ctangapTa ISO 13849-2.

. Ecnu Ha ocb aBuraTens BO3AeNCTBYIOT Kakne-nmbo
BHELLHMEe CUMbl (HanpyMep HarpysknM ot
nopBeLUeHHOro obopynoBaHus), AnA
npefoTBpaLLEHNA PUCKOB CleflyeT NCMONb30BaTh
JOMNOMHUTENbHbIE Mepbl (Hanpumep
YyOEPKMBaIOLWNA TOPMO3).

2.7 OYHKLMM MOHUTOPUHra c60eB,
npegynpexaeHnin 1 aBapumnHbIX
CUTHanoB

Mpeobpa3zoBaTenb YaCTOTbl KOHTPOMPYET MHOXECTBO
acnekToB paboTbl CMCTEMbI BK/OYas COCTOAHME CETH,
HarpysKy ABuraTens u ero XapakTepucTukm, a TakxKe
cocTosiHve npeobpasosatens. MpegynpexgeHve nau
aBapUHbIA CUrHan He 06A3aTeNbHO O3HAYaloT, YTo
npobnema ceszaHa ¢ caMmum npeobpasoBaTesiem YacToTbl.
TO MOXET 6bITb COCTOAHMNE, KOTOPOE VMEET MeCcTo BHe
npeo6pa3zoBaTens, HO KOHTPONMPYEMOE MO NpPeaenbHbIM
XapaKTepucTMkam. B npeobpasoBatene 4actoTbl
npeaycMOTPeHbl pasfinyHble NpeaBapuTenbHO
nporpaMmuipyemMble peakuumn Ha Bo3HuKalowme cbou,
npeaynpexXaeHnsa v aBaprinHble curHanbl. Ytobbl ynyywmnTb
WY N3MEHUTb XapaKTepuCTHKN CUCTEMBI, BbiGepurTe
BonosiHuTeNbHble QYHKUMW 418 aBapUAHBIX CUTHANIOB ©
npeaynpexaeHnn .

B 5TOM pasgene onucbIBalOTCA PAaCcipOCTPAHEHHbIE
GYHKLMM aBapUHBIX CUFHANOB 1 NPeaynpexaeHunit. Yuet
Hanmuua 3TMx GyHKUMIA MOXKET NOMOYb NPV ONTUMM3aLMK
MPOEKTa CUCTEMbI, @ TaKXKe, BO3MOXHO, UCK/IOUNTD
BBEAEHVE M3ObITOYHBIX KOMMOHEHTOB MAn GyHKLMOHana.
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2.7.1 PaboTta npu npeBbiEeHNN
Temneparypbl

Mo ymonuaHuio, Npu neperpese NpeobpasoBaTesb YacToTbl
BblJAET aBapUIHbIA CUrHan v oTknovaetca. Ecnm Bbibpath
bYHKLMIO asmomamuyeckoe CHUXeHUE HOMUHA/TbHbIX
Xapakmepucmuk u npedynpexoeHue, npeobpasoBaTtesb
YacToTbl BbIAACT NpefynpexgeHne 0 COCTOHUN, HO
NPOAOIKUT PabOTy M NOMbITAETCA BbINONHUTL
CaMOOX/NaXAeHNe — BHauarne NnocpefCcTBOM CHUXEHNS
YacToTbl KOMMyTaLUKW. 3aTeM NpY HeO6XoAMMOCTY byaeT
CHWXKEHA BbIXOAHAA yacToTa.

ABTOMATUYECKOE CHVXXEHME HOMUHAMbHBIX XapaKTePUCTUK
He 3ameHsieT cobol npoueaypy CHUXEHUA HOMUHANbHbBIX
XapaKTepPUCTUK B 3aBUCUMOCTM OT TemnepaTypsbl
OKpy»atoLlen cpeppbl (cM. enasa 5.3 CHuxeHue
HOMUHQJTbHbIX Xapakmepucmuk 8 3asucumocmu om
memnepamypel okpyxatoujeli cpeosl).

2.7.2 lpegynpexgeHne 0 BbICOKOM U
HNU3KOM 3aJaHunK

B pexxMme pa3soMKHYTOro KOHTypa CUrHan 3afjaHus
HanpsAMYylo KOHTPONMpPYeT CKOPOCTb NpeobpasoBaTens
yacToTbl. Mpy JOCTUXKEHMM 3anNPOrPaMMUPOBAHHOTO
MaKCVMaslbHOTO WSV MUHMMAJIbHOTO 3HAUYeHWsA Ha aucniee
NosiBNIAETCA MUraloLlee npeaynpexaeHre o BbICOKOM W
HU3KOM 33 aHuN.

2.7.3 TpepynpexpeHne O BbICOKOM n
HW3KOM CUrHane obpaTHoOn CBA3N

B peXxume 3aMKHYTOro KOHTYpa npeobpa3oBaTesib YacToTbl
KOHTPONUPYET BblbpaHHblE BEPXHEE U HUXKHEE 3HAYEeHUs
obpaTHOI CBA3WN. B cooTBETCTBYIOWMX Clyyasx Ha gucniee
MUraeT npeaynpexaeHne o HU3KOM UK BbICOKOM
3HauyeHuw. MpeobpasoBaTeslb MOXET TaKKe
KOHTPONNPOBATb CUrHalbl OGPATHON CBA3W B peXuUmMe
Pa3OMKHYTOro KOHTYpa. XOTA CUrHanbl He BAWAIOT Ha
paboTy npeobpasoBaTenia B Pa30OMKHYTOM KOHTYpe, OHU
MOTYT 6bITb NOMe3Hbl ANA UHAMKALUW COCTOSHNA CUCTEMDI
NOKasbHO MAW MO NOCNefoBaTeNIbHON CBA3W.
MpeobpasoBaTenb YacToTbl cnocobeH paboTatb ¢ 39
PasfNUHbIMN eAVHULAMI U3MEPEHUSA.

2.7.4 NMepekoc ¢pa3 unm notepa ¢asbl

lMoBblWeHHble MyNbcaLuKn TOKa Ha WWHEe NOCTOAHHOMO TOKa
yKa3blBaloT 6o Ha acummeTputo ¢pa3 cetu, nobo notepio
dasbl. B cnyyae notepu ¢asbl K npeobpasoBatento no
YMOJTYaHMIO BblAAETCA aBapUIAHbIA CUrHaN U BbINONHAETCA
ocTaHoOB npeobpa3oBarend, YTobbl 3aWUTUTb
KOHAEHCATOPbI WWHbI NOCTOAHHOIO TOKa. TakMe AOCTYMHbI
BapuWaHTbl Bbifaun NpeaynpexxaeHna U CHKeHNA
BbIXOAHOro Toka Ao 30 % OT NONHOro MNK Bblgaun

npenynpexxaeHns n NpofoSiXKeHUs HOPMabHOWN paboThl.
[Jo ycTpaHeHus acummeTpun a3 MOXKeT NoHagobuTbcs,
yToObl 650K PaboTan, NOAKMIOUYEHHbIN K CETU C
acumMmeTpuen.

2.7.5 lMpepynpexaeHne O BbICOKOW YacToTe

OyHKUMA nonesHa Npu NOCTeNeHHOM BKIOYEHWN
AOMONHWTENbHOrO 060pyAOBaHUA (HanpUMep, HaCOCOB W
BEHTUSIATOPOB OXNAXXAEHNA): MPU BbICOKON CKOPOCTM
npeobpa3soBaTenb MOXeT BblAaBaTb npegynpexaeHve. B
npeobpa3oBaTesib MOXXHO BBECT/ TOYHblE MapamMeTpbl
BbICOKOW YacToTbl. ECin BbixogHasA yactoTa npesbiwaeT
YCTaHOBJIEHHbIV Npefen, TO YCTPONCTBO BblgaeT Ha
JAuCnnen npegynpexgeHue o Bbicokon yactote. Lndposon
BbIXOAHOW CMrHan oT npeobpasoBaTena MOXeT 3arnyckaTb
BHELUHVEe YCTPOWCTBa.

2.7.6 lNpepynpexaeHne O HU3KOW YacToTe

OyHKUMA NonesHa Npv NOCTENEeHHOM BbIK/TYEHN
JOMOJIHUTENBHOrO 060PYAOBAHUSA: NMPY HU3KOW CKOPOCTH
npeobpa3oBaTesib MOXET BblAaBaTb NpefynpexxaeHve.
Mo>KHO 3aaTb KOHKPETHble 3HaYeHNA HMU3KOM YacToTbl AnA
BblAaun npegynpexpeHna n ana OTKNIOYEeHNA BHELHUX
ycTponcTs. [peagynpexgeHne o HN3KOW YacToTe He
rnopaetcs, Korga npeobpasoBaTesib YacTOTbl OCTaHOB/EH
WS KOT[a 3anycK y»Ke BbIMOJIHEH, HO paboyas yacToTa eLle
He AOCTUrHyTa.

2.7.7 TlpepynpexgeHne O BbICOKOM TOKe

OTa PyHKUMA aHaNormyHa npepynpexaeHunio o BbICOKOM
yacToTe, C TeM OTIYMEM, YTO GYHKLMA BbICOKOTO TOKa
BblAaeT npefynpexkaeHre 1 BKNoYaeT JOMNONHUTeNbHOe
obopyaoBaHye. Ta GYHKLUA He aKTUBHA, Koraa
npeobpasoBaTesib YaCTOTbl OCTAHOBJIEH WM KOrfa 3anyck
Y€ BbIMOJIHEH, HO YCTaHOBJIEHHBIN paboumnii TOK elle He
JOCTUTHYT.

2.7.8 lpepynpexpeHne o HU3KOM ToKe

OTa GyHKUMA aHaNormyHa npeaynpexaeHunio o HU3Kom
yacTote (cM. enrasa 2.7.6 lNpedynpexdeHue o HU3kol
yacmome), C TeM OTnYMEM, YTO GYHKLMA HU3KOrO TOKa
BblAaeT npeaynpexaeHve n BbiknioyaeT obopyaoBaHme.
OTa PyHKUMA He aKTMBHa, Korga npeobpasoBaTenb YacToThl
OCTaHOBNEH UMW KOrAa 3amnycK y»e BbINOSIHEH, HO
YCTaHOBJIEHHbIN pabounii TOK ele He AOCTUTHYT.

2.7.9 lMpepynpexpeHre 06 oTCyTCTBUN
Harpy3Kku/obpbiBe pemHsA

oTa d)yHKLl,I/IH MOXET NCNOJIb30BaTbCA AN1IA KOHTPONA
CVITyaLJ,VIVI C OTCYTCTBMEM Harpysku, Hanpumep, npun O6prBe
KIIMHOBNOHOIO pPeMHA. MNocne COXpaHeHnA B
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npeobpasoBaTene HKHEro npegena no Toky,
npeo6pasoBaTeslb MOXET ObITb 3aMPOrpaMM1pPOBaH Npu
0BHapyXeHUV NoTepy Harpy3Ky BblgaBaTb aBAPUAHDIN
CUTHan 1 OTKMIOYATBLCA UK MPOAOKATh PaboTy 1
BblaBaTb NpeaynpexaeHue.

2.7.10 lNoTtepa nocnenoBaTenbHOro
nHTepdenca

MpeobpasoBaTenib YaCTOTbl MOXET OOHAPYKMBATbh
nponagaHve nocnefosaTeNbHOM CBA3U. MOXHO BblOpaTh
BPEMEHHYIO 3a1epXKy A0 99 CeKyHA, UToObl NCKIIOUMTDb
peakumio B CBA3M C HapyLleHemM paboTbl LWKHBbI
nocnepgosaTenbHow cBasu. py npeBblleHn BpemMeH
3a/lepXKM COOTBETCTBYIOLLEe MapaMeTpbl NMO3BONAT
YCTPOWCTBY:

. MopaepKnBaTb NOCNEAHIO 33aAaHHYI0 CKOPOCTb.
. MepexoanTb K MakCMMasibHOWM CKOPOCTM.
. MepexoauTb Ha NpefycTaHOBNEHHYIO CKOPOCTb.

(] OcTtaHaBnuBaTbCA 1 BblAaBaTb npefynpexaeHue.

2.8 WHTepodenc nonb3oBatena n
nporpammmpoBaHne

Ona nporpamMmupoBaHna GyHKLNIA NPUMEHEHNIA B
npeobpasoBaTesie YaCTOTbl UCMOMb3YIOTCA NMapameTpbl.
MapameTpbl copepkaT onncaHre GyHKLUN U MeHIo C
BapuaHTamu, U3 KOTOPbIX MOXHO BblGpaTb HYXHbIW, NMbo
no3posiAtoLLee BBECTM YMCNOBOe 3HauyeHne. Obpasel, MeHo
nporpaMmmmpoBaHunA NokasaH Ha PucyHok 2.23.

1452 RET

130BP066.10

51_*:* Loads/Hotor
=-%% Brake=
S Reference £ FHampep=

PucyHok 2.23 O6pa3sel MeHI0 NporpaMMrnpoBaHus

MecTHbIll UHTepdelic nonb3oBaTens

Mpy MecTHOM NPOrpamMMMpoBaHUK JOCTYN K NapameTpam
OTKpbIBaeTcA Haxatnem Ha kHonky [Quick Menu] (BbicTpoe
meHio) nnm [Main Menu] (TnaBHoe meHto) Ha LCP.

EbICTpOG MEHIO NpefHa3Ha4YeHOo A11A nepBOHa4YalbHOIo
nycKa , a Takxe HaCTpOIZKI/I XapaKTeEPUCTUK ABUraTenA. B
rNMaBHOM MEHIO AOCTYMNHbl BCE€ NMapaMeTpbl, YTO NO3BONAeT
BbINOJIHATb HaCTpOVIKy anAa pa6OTbI B 60nee CIOXHbIX
cncrtemax.

LOuncTtaHUMOHHbBIN UHTepderic nonb3oBaTens

Mpu AMCTaHUMOHHOM NPOrPaMMUPOBAHNN, KOMMNAHUA
Danfoss npegnaraeT nporpaMmmHoe pelleHve ans
pa3paboTKu, XpaHeHUs 1 nepefayn NPOrpamMmMHbIX KOMaHg
npeobpasoBaTensa yactoTbl. MporpammHoe obecrneueHne
CpepnctBo KoHduryprpoaHus MCT 10 nossonset
nonb3oBaTeslio NOAKNYaTb K NpeobpasoBaTensam YacToTbl
MK v BbINONHATbL NporpaMMmpoBaHne B onepaTnBHOM
pexume 6e3 ucrnonb3oBaHua Knasuatypbl LCP. nu xe
NpPOrpaMmmpoBaHMNEe MOXHO BbIMONHUTb aBTOHOMHO
3aTeMm JIerko 3arpysuTb AaHHble. MonHblii npodunb
npeobpa3oBaTtena YacToTbl MOXKHO 3arpy3nTb Ha MK ans
pe3epBHOro XpaHeHMA unu aHanmsa. [na nogknaoueHnsa K
npeobpasoBaTento YacToTbl nMeeTca pasbem USB u knemma
RS485.

MporpammHoe obecneueHne CpencTBo KOHOUMypUpoBaHMsA
MCT 10 MOXHO 6ecnniaTHO cKauaTb Ha Beb-cante www.VLT-
software.com. Kpome TOro, MOXXHO 3aka3aTb KOMMNaKT-AUCK,
yKa3aB B 3aka3e Homep nosuumn 130B1000. B pykoBoacTee
nonb3oBaTensa NpefcTaBneHbl AeTanbHble UHCTPYKLUK MO
akcnnyataumn . Cm. Takxe 21ae8a 2.8.2 [IpoepammHoe
obecneyeHue 051 [K.

MporpammupoBaHue Knemm ynpasneHus
. Kaxaan KnemMma MOXET BbIMOMHATb MpUcyLyme
TONbKO el GyHKLMK.

. MapameTpbl, CBA3aHHbIE C KOHKPETHOW KIeMMON,
obecneunBaloT BK/OUEHME COOTBETCTBYIOLLEN
dyHKUMN.

° Ona Hapnexalwero GyHKLMOHNPOBAHUSA

npeo6pasoBarenia YacToTbl C UCMOb30BaHNEM
KIEMM YMPaBieHUN KNeMMbl YMPaBieHUs AOSKHbI
ObITb:

- NnpaBuUIbHO COeANHEHDbI;

- 3anporpamMMUPOBaHbl Ha BbIMOSIHEHNE
NpeaycMOTPEHHON GYHKLMN.

2.8.1 lNaHenb MecTHOro ynpasneHusa

MaHenb mectHoro ynpasneHus (LCP) npeacTtaBnset cobon
rpadryecknin gucnnen, KOTopbI PACcMoNOoXKeH Ha nepeaHen
CTOpOHe 6510Ka N KOTopbIi obecneumBaeT UHTepoelc
nonb3osatens; Ha LCP nmetoTca KHOMKKW ynpasieHnsa v
oTobpaxatTca coobLeHNA O COCTOAHUN, NpeaynpexaeHns
1 aBapuiHble CUrHanbl, NPorpammunpyoTca napameTpbl. LCP
MOXEeT MCMOb30BaTbCA ANA BbINOMAHEHMA U APYrMX
byHKUMIA. [InA orpaHMYeHHOro ymcnia otTobpa)aembix Ha
Aucnsnee napameTpoB MOXKHO TakXKe 1CMonb30oBaTh
undposon gucnnein. M3obpaxeHune LCP nprneeaeHo Ha
PucyHok 2.24.
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e nogkntoueHun MK K npeobpasosaTesnio YacToTbl NO Kabento
wn
g USB.
3 PekomeHzyeTca He ucrnonb3oBaTb ceTeBol kabenb MK ¢
- 3a3eMNAIWNM KOHTaKTOM, Korga K nogkntoueH K
Status m ) npeobpasoBaTtento Yactotbl No USB-kabent. 3To cokpatnT
1234rpm 10,4A 43,5Hz pPa3HOCTb MOTEHUMANOoB 3a3eM/eHNs, HO He YCTPaHUT Bce
pas3nnMumna NOTeHUManoB Npu 3a3emneHnmn 1 sKpaHe,
nogKknoyeHHbIX K nopty USB Ha TK.
a
43,5Hz
o
o]
o
m
D =
Q0
Run OK ‘E \ 3
ick Mai Al
b Status Quic ain arm
Menu Menu Log

Y

c On
Warn.

Alarm

PucyHok 2.24 MaHenb mecTHOro ynpasneHus

2.8.2 MporpammHoe obecneuveHune gnsa MK

MK noakntoyaetca ctaHOapTHbIM Kabenem USB (xocT/
YCTPONCTBO) Mnu yepes nHtepdenc RS485.

USB saBnaeTtca nocnegoBaTenbHOW LWMHOW C YeTbipbMA
3KpPaHUPOBaHHLIMU NMPOBOAAMY, U3 KOTOPbIX KOHTaKT
npoBoAa 4 ABNAETCA 3a3eMSIeHMEM W NMOLKIIOUEH K SKpaHy
nopta USB B KomnbioTepe. MNpu nogkniovennn MK K
npeob6pasoBaTento YacToTbl ¢ nomolybto USB-kabens
CyLecTBYeT PUCK NOBPeXAeHWsa XoCT-KoHTponnepa USB Ha
MK. Bce ctaHpapTHble MK BbinyckatoTca 6e3
ranbBaHMyeckon pa3BA3ku nopta USB.

Jlio6as pa3HOCTb NOTEHUManoB 3a3eMfieHus, Bbl3BaHHaA
HeBbINOMHEHEM peKOoMeHAAUNI, MPUBEEHHbIX B
UHCMPYKYUAX NO SKCNyamayuu, MOXeT NpUBeCcTU K
noBpexaeHunto KoHTponnepa xocta USB uepes skpaH
kabena USB.

Pekomengyetca npumeHatb nsonatop USB ¢
rafibBaHMYeCcKon pa3BA3KOW ANA 3alMTbl XOCT-KOHTposepa
USB Ha lNK oT pa3HOoCTM NoTeHUManoB 3a3emieHnsa npu

PucyHok 2.25 Pasbem USB

2.8.2.1 CpepctBO KOHOUrypmpoBaHua MCT
10

MO CpepxctBo KoHourypuposaHua MCT 10 npepHasHaueHo
ANA NCMONb30BaHNA NPU BBOAE B SKCMIyaTaumio v npu
TEXHUYECKOM 06CNyXMBaHUM Npeobpa3oBaTesnis YacToTbl 1
BKJIlOYaeT B ce6A BO3MOXKHOCTb MOLIAroBOro
NpOrpaMmMmnpOBaHNA KacKaf-KOHTpOIepa, Yacos
peanbHOro BpemMeHu, NHTENIEKTYaJIbHOrO JIOTMYeckoro
ynpaBneHus, Waros NPodunakTMIeckoro obciyxmBaHums.
MporpammHoe obecrieyeHrie NO3BONIAET JIErKO YNpPaBATb
OTAEeNbHbIMM acreKkTamn 1 B TO e Bpemsa npefocTaBnaeT
06wWuii 0630p KPYMHBIX U ManbIX CUCTEM. DTOT UHCTPYMEHT
NMoAXoAUT AnA npeobpasoBaTenei YacToTbl BCEX CEPUN,
YCOBEpPLIEHCTBOBAHHbIX akTUBHbIX GpunbTpoB VLT®, a Takke
ANA AaHHbIX, OTHOCALUMXCA K YCTPOWCTBaM MAaBHOrO nycka

VLT®,

Mpumep 1. CoxpaHeHune paHHbIX Ha MK yepes CpepctsBo
KoHourypuposaHusa MCT 10
1. CoepuHute MK ¢ npeobpasoBaTenem YacToTbl
yepes nHTepdenc USB nnm RS485.

Otkporite CpeactBo koH$urypmposaHua MCT 10.
Bbibepute nopt USB unu nHtepdeiic RS485.
BbibepunTe KomaHay copy (konuposame).
BbibepuTe paspen project (npoekm).

BbibepuTte paste (scmagums).

N o v o~ wN

BblbepuTte save as (coxpaHume Kak).

Tenepb BCE NMapameTpbl COXpPaHeHbl B NaMATU.
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Mpumep 2. Nepepaua aaHHbIX 13 MK B npeo6pasoBaTtenb
yacToTbl Yepes CpencTBo KoHpurypupoaHua MCT 10
1. CoepuHute MK ¢ npeobpazoBaTtesiemMm 4acToTbl
yepes nopt USB nnu nHtepdenc RS485.

2. Otkpolite CpeactBo KoHdurypuposaHua MCT 10.

3. Bbibepute Open (Omkpbims) — Ha 3KpaHe 6yayT
noKasaHbl COXpaHeHHble dainbl

4. OTkpowite Tpebyembiii daiin.
5. Bbibepute Write to drive (3anucb 0aHHbIX Ha
npueoo).

Bce 3HauyeHMA MapaMeTpoB NepeaaloTcs Ha
npeobpasoBaTtenb YacToTbl.

Ona nporpammbl CpepctBo KoHGUryprposaHua MCT 10
[OCTYNHO OTAeNbHOE PYKOBOACTBO. [IporpamMmmHoe
obecneyeHre U pykoBOACTBO MOXKHO 3arpysnTb Ha Beb-
cainte www.danfoss.com/BusinessAreas/DrivesSolutions/
Softwaredownloady.

2.8.2.2 MO pna pacuyeta rapmoHuk VLT®
Harmonics Calculation MCT 31

KomnbloTepHasa nporpamma pacyeta rapmoHnk MCT 31
MO3BONAET NErko BblYNCINTb HEJIMHENHbIE NCKaXKeHUA B
f[aHHoW cucTeme. MOXKHO BblUMCINTb KOIGPULMEHT
HeNMHENHbIX NCKaXeHWin npeobpa3oBaTenel YacToTbl Kak
kKomnaHun Danfoss, Tak 1 gpyrux npovisBoauTeneil, He
Danfoss, — C yueTom MCMONb30BaHNA Pa3fINYHbIX
[OMOSIHUTESIbHbIX CPeACTB CHVXKEHUA FaPMOHUK, TaKnX
dunbTpbl AHF Danfoss 1 12-18-umnynbCHble BbINPAMUTENN.

MCT 31 MOXHO TaKXe 3arpy3uTb C Beb-cTpaHuLbl
www.danfoss.com/BusinessAreas/DrivesSolutions/Software-
download/.

2.8.2.3 lporpammHoe obecneveHve gna
pacyeTta rapmoHuk (HCS)

HCS — ycoBepLieHCcTBOBaHHaA BEPCUA NPOrpamMmbl Ais
pacyeTta rapMOHUK. PaccunTaHHble pe3ynbTaTbl
CPaBHMBAIOTCA C COOTBETCTBYOLWVMI HOPMATMBaMK, Nocie
Yero UX MOXHO pacrieyaTatb.

MoppobHee cm. www.danfoss-hcs.com/Default.asp?
LEVEL=START

2.9 TexobcnyxunBaHue

Mopenu npeobpaszosatens yactotel Danfoss go 90 kBT He
HY>X[AI0TCA B TEXHUYECKOM OOCNYXMBaHWW.
MpeobpasoBaTtenn YacToTbl 6OMbLION MOLWHOCTM (C
HomuHanom 110 KBT u Bbllwe) cogepaT BCTPOEHHbIE
bunbTpyloLwMe 3nemMeHTbl, KOTOpble onepaTop AOKEH
ouMLaTb C PErynAPHOCTbIO, 3aBUCALLEN OT KOHLIeHTpaLmm
nbiny 1 3arpAsHuTeneil. B 6onblvHcTBe cpeq,
peKoMeHAYITCA UHTEPBasbl TEXOOCNYKMBaHMA OKOMo 3 neT
AN BEHTUNATOPOB U OKOJNIO 5 NeT ANA KOHAEHCaTOpPOB.

2.9.1 XpaHeHue

Kak 1 Bce anekTpoHHOoe o6opynoBaHue, npeobpasoBaTenu
YacToTbl CriefyeT XpaHUTb B CyxoM MecTe. [lepuoguueckoe
dopmupoBaHe (3apsaKa KOHAEHCATOPOB) B Xofe
XpaHeHUs He TpebyeTcs.

PekomeHnayeTca xpaHuTb 060pyaoBaHMe 3aneyaTaHHbIM B
ynaKkoBKe [JO MOMEHTa YyCTaHOBKM.
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MHTerpaLl,l/Iﬂ CNCTEMbI

PyKOBOACTBO Nno NPOeKTNpoBaHMIO

3 NHTerpaumnsa cuctemol

B 370l rnaBe onncbIBaloTCA COOBPaKeHMs, KOTopble
Heo6X0AMMO yYecTb MpU BKIYEHNN Npeobpa3oBaTens
4acToTbl B NPOEKT CMCTEMbI. STa rMlaBa NojeneHa Ha
cnepylowme pasgenbi:

. lnaea 3.1 Temnepamypa okpyxatowieti cpedsbl
BHewHue ycnosua pabotbl gna npeobpasosatens
YacTOTbI, BK/IOUAA OKPY»aloLLylo cpefy, Kopmnyc,
TemnepaTypbl, CH/XKEHNE HOMUHAMbHbIX
napameTpoB 1 apyruie ¢akTopbl.

. naea 3.3 ModknoyeHue kK cemu
Bxoabl Nnpeobpa3oBatesniA YaCTOTbl CO CTOPOHbI
CEeTW 3MeKTPONUTaHWSA, B TOM YnCie COBCTBEHHO
NUTaHne, rAPMOHUKN, MOHUTOPUHT, KabenbHasn
NpoBoAKa, NpefoxpaHuTenn n gpyrvue Gaktopsl.

. lnasa 3.2 SMC, 2apmoHuUKU U 3awuma om ymeuyku
Ha 3em/1o
Bxopa (pekynepauwus) ot npeobpa3oBaTtens
YacToTbl K CETU NUTaHWA, B TOM YMCI€ MOLYHOCTb,
rapMOHUKW, MOHUTOPUHT 1 Apyrue ¢akTopbl.

. lnaea 3.4 lhmezpayus dguzamesns
Bbixo oT npeobpasoBaTtena YacToTbl Ha
ABUraTenb, BKAOYaA TUMbl ABUraTENEN, Harpysky,
MOHUTOPUHT, KabenbHylo NPOBOAKY W apyrue
dakTOpBLI.

° Inasa 3.5 [JonosiHumMesnbHble 8xo0bl U 8bIX0ObI,
lnaea 3.6 [lnaHuposaHue mexaHu4eckux
Xxapakmepucmuk
WHTerpauna BXogoB 1 BbIXOAOB npeobpasoBatens
YacToTbl ANA ONTUMANIbHON KOHCTPYKLMM
CUCTEMbI, BKlouas nopbop npeobpasoBaTtens
YacTOTbl/ABUraTeNs, XapakTePUCTUKN CUCTEMDI 1
Opyrue BO3MOXHOCTU.

B KOMMIEeKCHOM NpOoeKTe CMCTEMbI 3apaHee
npenycmaTprBaloTcsa 061acT NoTeHUManbHbIX Npobnem n
BO3MOXHble Mepbl MO UX MNPefoTBPaLLEeHMIO, a TaKXKe
peanusyetca Hanbonee 3¢pdPpeKTMBHOE coueTaHne QYHKUMI
npeobpasosatenei. Cnegyowan MHGOPMaLNA COAePXKUT
peKkoMeHZauMmn No NAaHUPoBaHuIo 1 cneundukayum
CUCTEMBI YNPaB/IeHMs ABUraTeNAMM, KOTOpas BKOUaeT
npeo6pasoBaTeny 4acToTbl.

B pabounx ¢yHKUMAX cogepxutca uHdbopmaumsa o psage
MOAXOAOB K MPOEKTUPOBAHUIO, OT NPOCTOro yrpasfieHus
CKOPOCTbIO BUraTens A0 MOSIHOCTbIO UHTErPUPOBaHHOM
CUCTeMbl aBTOMATU3aLUM C yYeToM 06paTHON CBA3M,
OTYETHOCTbIO MO COCTOSIHNIO PAabOTOCMOCOOHOCTBIO,
aBTOMAaTUYeCKOW peakunen Ha OTKasbl, yAaneHHbIM
nporpaMmmmpoBaHuemM n ap.

MONHbIA KOHUENTYasNbHbI MPOEKT BKOYAET NOAPO6HbIE
cneunduKaumm TpeboBaHW 1 YCNOBUIA NCMONb30BaHMA.

. Tunbl npeobpa3zoBaTtenein YacToTbl
. dnekTpoaBuraTenu
. TpeboBaHUsA K 3NeKTpoCeTn

. CTpyKTypa ynpaBfieHUs 1 NporpaMmrpoBaHme
. MocnepoBaTenbHasa CBA3b
. Pasmep, dopmbl 1 macca ob6opynoBaHus

. TpeboBaHUs K CUNIOBbIM Kabensam 1 Kabensm
ynpasneHus; Tun v 4JimHa

. MNpepoxpaHutenu
. BcnomoratenbHoe o6opyaoBaHue
. TpaHcnopTupoBKa U XpaHeHune

PekomeHZaLmun no npaktuyeckomy Bblibopy 1
NPOEKTUPOBaHNIO CM. B 2/1a8a 3.9 KoHmposbHeil cnucok
npoekmuposaHus cucmemei.

MoHuMaHre 3Tnx GyHKUUIA 1 CcTpaTermm Mx UCNonb30BaHUA
MOXeT MOMOYb NPY ONTUMU3ALUN KOHCTPYKLUN CUCTEMDI, a
TaK>Ke, BO3MOXHO, UCK/IOUNTb BBEAEHNE N3ObITOYHbBIX
KOMMOHEHTOB unun GyHKLMOHana.

3.1 Temnepatypa oKpy>katoLien cpeabl

3.1.1 BnaxkHocTb

XoTa npeobpasoBaTesib YaCTOTbl MOXET HOPManbHO
paboTaTtb Npw BbICOKON BRaxxHOCTN (Ao 95 %
OTHOCWTENbHOW BNAaXXHOCTK), cieayeT Bceraa nsberatb
KoHAeHcaumn. KoHpeHcauma ocobeHHO BepoATHa, Koraa
npeobpa3soBaTenb YacTOTbl XONIOAHEE, YeM OKpYKatoLmin
BI@XHbI BO3AyX. BnaxHOCTb B BO3AyXe TakKe MOXeT
KOHZAEHCMPOBATbCA Ha SNEKTPOHHbIX KOMMOHEHTaX U
BbI3bIBaTb KOPOTKME 3aMblkaHuA. KoHaeHcauma nponcxoant
B 6/10Kax, Ha KOTopble He nofaeTca nuTaHue. Ecnn B cBA3N
C YCNOB/AMU OKpPY»KaloLLiei cpefbl BO3MOXHA KOHAeHcauua,
peKkoMeHayeTcA ycTaHOBUTb B LWKad oborpesatenu. He
Npou3BOAUTE YCTAaHOBKY B MeCTax, rje BO3MOXHa
oTpuLaTenbHan TemnepaTypa.

Take MOXHO MCMoNb30BaTb Npeobpa3oBaTesb YacTOTbl B
pexume oXufaHus (C NOAKMOUYEHNEM K CeTU): 3TO
YMEHbLUAEeT BEPOATHOCTb KOHAeHcauun. Y6eautechb, Yto
pacceriBaemoro Tenna AOCTaTOYHO, UTOObI BNaXKHOCTb He
BO3[E€MCTBOBaja Ha Cxembl Npeobpa3soBaTens.

3.1.2 Temnepatypa

OrpaHnyeHnsa N0 MUHMMANbHON N MaKCUMAasbHOM
TemnepaTtypam OKpy»katoLlen cpefbl YCTaHOBNEHbI ANA BCEX
npeobpa3oBarenieil YacToTbl. 3awmTa 0bopyfoBaHUA OT
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BO3[eNCTBMA NpefenbHbIX TeMnepaTtyp OKpy»KatoLwen
cpeabl NPOANNT CPOK ero cny»Kobl 1 yBennunut obLyto
HageXHoCTb cnctembl. CnegynTe NpYBeAEHHbIM
pekomeHaaLmaAM Ans obecneyeHns MakcMasbHbIX
SKCMNyaTaUMOHHBIX XapaKTePUCTUK 1 OINTENbHOrO CpoKa
cnyx6bl 06opynoBaHUs.

. XoTa npeobpaszoBaTtesib YacTOTbl MOXKET paboTaTb
npv Temnepatype fo -10 °C, npaBusbHaa paboTa
NPV HOMUWHANBHOW HarpysKe rapaHTipyercs
ToNbKO Npu Temnepatypax 0 °C u Bbilwe.

. He AOI‘IyCKaVITe noBbIWEHNA TeMnepaTypbl Bbille
MaKCMManbHOIro npegena.

. Mpwn pabote npu TemnepaTypax, NPeBbILLALLNX
MPOEKTHYI0, CPOK CIY»Obl 3NEKTPOHHbBIX
KOMMOHEHTOB CoKpallaetca Ha 50 % Ha KaxpAble
10 °C npeBblWeHUS.

. [axe pna ycTpomncTs € Knaccom 3awutbl 1P54,
IP55 1 IP66 HeobxoanmMo cobntofeHne yKazaHHbIX
OMana3oHoB TemMnepaTypbl OKpy»KatoLen cpeabl.

. MoxeT notpeboBaTbhCcA yCTaHOBKa
AOMONHUTENBHOTO KOHAMLMOHUPYIOLWEro
obopynoBaHuA anAa wkada uny nNnowaaku, Ha
KOTOPOW YCTaHOBNIEHO 06OPYAOBaHNE.

3.1.3 OxnaxpgeHne

Mpeobpa3oBaTtenin YacToTbl PaccenBaloT MOWHOCTb B BUAE
Tenna. BoinonHeHne cnepyowmx pekomeHaaummn
Heobxoaumo anA 3¢PeKTUBHOIO oxnaxaeHus 610KoB.

. MakcnmanbHas TeEMNepaTypa BO3ayxXa Ha BXoAe B
KOpnyC HXN B KOEM Cjlydae He [JONIKHa npeBbilaTb
40 °C (104 °F).

. CpefHecyTouHasi TemnepaTypa He JOMKHa
npesbiwatb 35 °C (95 °F).

. YcTaHOBUWTE YCTPOWCTBO TakK, YToObl 0becneunTb
NOCTYMN/eHNE XOIOAHOIO BO3fyXa yepes
oxnaxgawuyme nnactvHbl. Pasmepbl 3a30pos,
KOTOpble HEOOXOAMMO OCTaBATb MPU MOHTAXE,
CM. B 211a8a 3.6.1 3azopesl 0719 0x/1ax0eHUs.

. Cobniogaite TpeboBaHMA K MUHMMANbHbIM
3a30pam crnepean 1 C3aau Ans nofayn XoroaHoro
BO3ayxa bonee nopgpobHyto MHPopmMauuto o
Tpe6oBaHWAX NPABUIbHON YCTAaHOBKM CM. B
UHCMPYKYUAX NO 3KCnayamayuu.

3.1.3.1 BeHTunartopol

B npeo6pasoBaTene YacTOTbl IMEETCS BCTPOEHHbIE
BEHTUNIATOPDI, YTO ObecneyrBaeT onTUManbHoe
oxnaxpaeHue. MaBHbI BEHTUIATOP HanpaB/seT NoToK
BO3Jyxa Ha pebpa oxnaxaeHus paguaTtopa u
obecneunBaeT oxnaxaeHue BHYTpU Kopnyca. B HeKoTopbIx
TNopa3smepax Mo MOLHOCTY NMEeeTCs He6OMbLLON

[OMOJSHUTENbHBIN BEHTUNATOP HeJaneko oT nnatbl
ynpaBneHus; oH obecneurBaeT LUMPKYNALMIO BHYTPEHHErO
BO34yXa W MPeAoTBpaLLaeT ero 3acToll B ropAYnx mMecTtax.

[naBHbIN BEHTUAATOP YNpPaBAAeTCA B COOTBETCTBUN C
BHYTpPeHHel TemnepaTypol B npeobpasoBaTesie YacToThbl;
€ro CKoOpoCTb MOCTENEHHO YBENNUYMBAELTCA MO Mepe pocTa
TemnepaTypbl, UTO YMEHbLUAET WYM 1 3HepronoTpebneHne
npv HeboNbLWON NOTPEOHOCTN B OXNAXKAEHUN U
obecneurBaeT MakCMManbHoe OXNlaxAeHune, Koraa oHo
Heob6xoaumo. C nomolyblo napameTpa 14-52 Ynp.
8eHMUJIAM. MOXKHO OTPerynnpoBaTtb ynpasneHue
BEHTUNATOPaMM ANA No6Oro KOHKPETHOro NMPYMEHEHUA 1
3aWmTNTL 060PYAOBaHNE OT HEraTUBHOIO BAUAHNA
OXJIaXKAEHNA B XONOAHbIX KIMMATUYeCKNX ycnoBuax. B
cny4yae npeBbllleHnA TeMnepaTypbl BHYTPH
npeobpasoBaTtena YacToTbl, OH CHUXKAET YacToTy ”
npodunb Kommytauun. NMogpobHee cm. esrasa 5.1 CHuxeHue
HOMUHAJIbHbIX Xapakmepucmuk.

3.1.3.2 Pacuet Tpebyemoro Bo3ayLIHOro
OXJaXKAaloLLero NoToka Aans
npeobpa3oBaTens 4acToTbl

Bo3ayLHbI NOTOK, HEOBXOAUMDIN ANA OXNaXXAeHUA
npeobpasoBaTensa YacToTbl WU AN1A HECKOMbKNX
npeobpa3oBatesnieli YaCTOTbl B OLHOM KOpryce, MOXeT 6biTb
paccunTaH cnegyowum obpasom:

1. Onpepenvite NoTepy MOLHOCTY NpW
MAaKCVMasbHOW BbIXOLHON MOLWHOCTU A1 BCeX
npeobpasoBaTenen 4acToTbl MO JaHHLIM B
Tabnuuax anasa 7 TexHuyeckue Xapakmepucmuku.

2. CymmupynTe 3HayeHUA NoTepu MOLLHOCTU BCEX
npeobpasoBaTtenell YacToTbl, paboTaloWmnx B OAHO
1 70 xe Bpems. onyyeHHana cymma npefcraBnaeT
KonuuecTso Tenna Q, nepeHoc KOToporo
notpebyeTca. YMHOXbTe pe3ynbTaT Ha
Ko3dduureHT f, onpegeneHHbiii no Tabnuya 3.1.
Hanpumep, f = 3,1 M® x K/BT-u Hag ypoBHeM MOps.

3. Onpepgenvite camyto BbICOKYIO TemrepaTypy
BO3AyXa, MOCTynaloLero B Kopnyc. Boiutute 3ty
Temnepatypy 13 Tpebyemoi TemrnepaTypbl BHYTpU
Kopnyca, KoTopas MOXeT COCTaBNATb, HaNnpuUMep,
45 °C (113 °F).

4, Pasgenute cymmy mn3 wara 2 Ha cymmy u3 wwara 3.

PacueT BbinonHsaetcsa no dopmyne:

fxQ
V= Ti—Ta
roe
V = pacxop Bo3fyxa B M/y
f = KoadpduumeHT, M> x K/BT-u
Q = Tenno, KoTopoe AOMKHO ObITb NepeHeceHo, B BT
Ti = Temnepatypa BHyTpW Kopnyca, B °C
Ta = TemnepaTypa okpyatowen cpegpl B °C
f = cp x p (yaenbHas TennoemMKoCTb BO3Ayxa X MIOTHOCTb
BO34yXxa)
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YBEJOMJIEHU

YpenbHaa TennoemMKocTb (Cp) n NNOTHOCTb Bo3Aayxa (p) He
NOCTOSIHHbI: OHU 3aBUCAT OT TEMMNepaTypbl, BAAXKHOCTA U
aTMocpepHoro gasneHus. MMo3TomMy OHM 3aBUCAT OT
BbICOTbl HaZ YPOBHEM MOPH.

B Ta6nuya 3.1 nokasaHbl TUMUYHbIE 3HaYEeHUA
KoadouumenTa f, paccumtaHHble AnA PasnnyHbIX BbICOT.

YaenbHasa
BbicoTa Hag MnoTtHOCTL
TennoemMmKocTb Koadduunenr
ypOBHeM BO3Ayxa
BO3AayXa f
mops P
cp
m] [kJ/kgK] [kr/m?] [M*-K/BT-u]
0 0,9480 1,225 31
500 0,9348 1,167 33
1000 0,9250 1,112 3,5
1500 0,8954 1,058 3,8
2000 0,8728 1,006 4,1
2500 0,8551 0,9568 4,4
3000 0,8302 0,9091 4,8
3500 0,8065 0,8633 5,2

Ta6bnuua 3.1 KoadpduuneHT f, paccuntaHHbIi ANA pasnnyHbIX
BbICOT

Mpumep

Kakoli pacxon Bo3ayxa Tpebyetca ana oxnakaeHua AByX
npeob6pasoBaTtenel YactoTbl (Tennonotepun 295 BT n 1430
BT), paboTatoLmx ogHOBPEMEHHO, NMPW YCTaHOBKE B
Kopnyce € MMKOBOW TeMNepaTypon OKpy»KatoLen cpefbl 37
°C?

1. CymmapHble Tensionotepu o6omx
npeobpa3oBatesniell YaCTOTbl COCTaBnAwT 1725 BT.

2. Tlpu ymHoxeHun 1725 BT, 3,3 M x K/B-y
nonyuaem 5693 m* x K/u.

3. Bbluntanume 37 °C n3 45 °C paet 8 °C (=8 K).

4, Mpwn pgeneHnn 5693 m x K/u Ha 8 K nonyuyaem:
711,6 m*/uac.

Ecnun TpebyeTca paccumTaTbh pacxop Bosgyxa B Ky6. oyT/
MUH, UCMONb3yiiTe KO3ddULMeHT nepecueta 1 M*/u = 0,589
Ky0. GyT/MUH.

Tak, B Np1BeAEHHOM Bbille Npumepe 711,6 m*/u = 418,85
Ky6. GyT/MUH.

3.1.4 lNepeHanpsaxeHne, co3gaBaemoe
[BuraTenem B reHepaTopHOM pexknme

HanpskeHrne NOCTOAHHOIO TOKa B MPOMEXYTOUHOW Lienu
(LWMHe NOCTOAHHOrO TOKa) YBENMUMBAETCA, KOrAa ABUraTenb
NnepexoauT B reHepaTopHbI PeXNM. ITO MOXKET
npoucxoauTb 2 cnocobamu:

. Harpy3ska packpyuvBaet gsuratenb, Korga
npeobpasoBaTesb YacToTbl PaboTaeT npu
NOCTOAHHOWN BbIXoAHOW yacTtoTe. O6bIYHO 3TO
ABNIEHVE HA3blBAETCA KOHTPONMPYEMON
Harpyskom.

] B npouecce 3amenneHna, ecnn nHepumna Harpysku
BeNunKa, a AnAa BpemMeHn 3ameasieHnAa
npeo6pa3OBaTenﬂ YCTaHOBNIEHO Manoe 3HayeHune.

I'Ipe06pasoBaTenb YaCTOTbl HE MOXET BO3BpallaTb SHEPrunio
O6paTHO Ha BXOn. I'IoaTomy OH OrpaHun4nBaeT 3HEPruio,
NPUHUMaemMylo OT ABuUraTena, Nnpun BKAKYEHUN
ABTOMaTN4E€CKOIro M3MeHEHNA CKOPOCTU. I'Ipeo6pasoBaTenb
4acCTOTbl NbITAa€TCA CAeNnaTb 3TO NOCPEACTBOM
aBTOMaTU4YeCKOro yBenmyeHnsa BpeMmeHun 3ameaneHunsa, ecnn
nepeHanpAaxeHne BO3HMKaeT BO BpeMA 3aMenieHnA. Ecnn
3TO He NPUBOAUT K XeNnaeMoMy pe3ynbTaTy, nin ecnm
Harpys3ka packpydmBaeT aBuratesb npu pa60Te Ha
NOCTOAHHON YacToTe, npeo6pasoBaTenb 4acCToTbl Npn
OOCTMMEHNN KPUTNYECKOTO YPOBHA HanmpAXeHNA Ha WinHe
NMOCTOAHHOIO TOKa OTKNIIOYaeTCA ” 0To6pa>KaeT coobuieHne
O HencnpaBHOCTU.

3.1.5 AKycTnyeckum wym

AKYCTMLIECKVII}’I wym npeo6pasoBaTenﬂ 4acCTOTbl CO34aeTCA
TPEMA NCTOYHUKaMIK:

. KaTywKkaMn NHOYKTUBHOCTU (B I'IpOME)KyTO‘-lHOVI
Lenn) NOCTOAHHOIo TOKa

. apoccenem ¢unbtpa BY-nomex
. BHYTPEHHUMW BEHTUNATOPaMU

HomuHasnbHble 3HaUEHUA aKyCTUYECKOro LuyMa CM. B
Tabnuya 7.60.

3.1.6 BnbpaunoHHble 1 yaapHble
BO3/[eNCcTBMA

MpeobpasoBatenib YaCTOTbl UCMbITaH B COOTBETCTBUN C
METOAMKOWN, OCHOBAHHOW Ha cTaHaapTax IEC 68-2-6/34/35 n
36. MNpu 3TNX UCMbITAaHNAX Ha YCTPOMNCTBO BO3AENCTBYIOT
cunbl go 0,7 g co cnyyariHbiMK YacToTamu ot 18 go 1000 Iy
Mo Tpem OCAM B TeYeHMe [IBYyX 4acoB. Bce
npeobpasoatenu yactotsl Danfoss ynosnersopstor
Tpe6oBaHVAM, COOTBETCTBYIOLMM 3TUM YCIIOBUAM, NP
MOHTa)e 6/10Ka Ha CTeHe UK Ha MoJly, a TakXKe B LUTax
yrpaBneHns, 3aKPerIEHHbIX Ha CTEHE WK Ha Nony.

3.1.7 ArpeccuBHble cpefpbl
3.1.7.1 Ta3bl

AFpECCVIBHbIe ra3sbl, TaKme Kak cepoBogopon, xjop uin
dMMUaK, MOTYyT NOBPEANTb SNTIEKTPUYECKMNE N MeXaHNYeCKne
KOMMOHEHTbI npeo6pa3OBaTenﬂ 4acCTOoTbl. 3arpﬂ3HeHV|e
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OX/NaXAAIoLLEero BO3AyXa TakKe MOXET Bbl3BaTb
NoCTeNeHHOE Pa3foXKeHNe JOPOXKEK NeYaTHbIX NnaT u
ynnoTHuTenen aeepel. ArpeccuBHble 3arpasHaoLme
BELLeCTBa YacTo MPUCYTCTBYIOT B YCTaHOBKAx no obpaboTtke
CTOUYHbIX BOA W B NnaBaTenbHbIX 6accerHax. Kopposus
MeAM OfHO3HAUHO YKa3blBaeT Ha arpeccMBHYIO CPepy.

B arpeccrBHbIX cpefax peKomMeHayeTca 1Crnosib3oBaTh
Kopnyca ¢ BblCOKMMM IP-knaccamu 3awyuthl, a Takxe
neyaTHble MaThl C 3aWUTHLIMU NMOKPbLITUAMM.
XapaKTepucTK KOHPOPMHBIX MOKPLITUIA CM. B
Tabnuya 3.2.

YBEJOMJIEHU

B cTaHpgapTHOI KoMNneKTauun npeobpasosatenb
YacToTbl MOCTaBAAETCA C NOKPbITUEeM Knacca 3C2. Mo
3aKa3y BO3MOXHa NocTaBKa C NOoKpbITuamu 3C3.

Knacc
3C1 3C2 3C3

Tun En. CpepHe |Makc. [CpepHe | Makc.
rasa n3m. e Benuum | e Benun

3HayeH |Ha 3HaueH |Ha

ne n ne N
Mopcka |HeT Ortcytc | ConAxon TymaH | ConAHoM TymaH
A Conb | AaHHbIX |TBYET
Okucn  [mr/m® |0, 03 1,0 5,0 10
cepbl
Ceposo |mr/m® 0,01 0,1 0,5 3,0 10
fopoa
Okcuapl |mr/m® 10,01 0,1 0,03 0,3 1,0
xnopa
Xnopos |[mr/m®* 0,01 0,1 0.5 1,0 5,0
opopog
OTopos mr/m? 0,003 (0,01 0,03 0,1 3,0
opopofn,
Ammuak |mr/m®* 0,3 1,0 3,0 10 35
Oson |mr/m*  |0,01 0,05 0,1 0,1 03
Asota |mr/mM*  |0,1 0,5 1,0 3,0 9,0

Ta6bnuua 3.2 HomunHanbHble XapaKTepuUCTUKM KNnaccoB
KOHPOPMHbBIX MOKPbITUIA

1) MakcumarneHele 3Ha4eHUs COOMeemcmaylom 3Ha4eHUsM NUKo8 8
nepexooHbIX pexxuMax, OHU He 00JIXHbI npucymcmeogame 6osee 30

MUHYmM 8 OeHb.

3.1.7.2 Bo3penctBue nbinm

Hepepnko HenszbexxHa ycTaHOBKa YaCTOTHbIX
npeobpasoBaTeneii B cpefiax C CUJIbHbIM BO3[eNCTBUEM
nbinu. MNbiib BO3aencTByeT Ha 6NOKM HaCTEHHON UK
pPaMHON YCTaHOBKM C YpoBHAMM 3awmTbl IP55 1 IP66, a
TakXe Ha yCTaHaBnMBaeMble B WKadax yCTPONCTBa C
ypoBHAMM 3awmTbl IP21 1 IP20. MNpun yctaHoBKe
npeobpasoBaTeneii YacToTbl B MOJOOHbIX cpepax cnepyet
yunTbIBaTb TPY acrekTa, ONMCaHHble B 3TOM pasfene.

YXypauieHne oxnaxpaeHus

BO3HMKaOT OTNOXKEHMWSA MbIAN Ha NMOBEPXHOCTU YCTPONCTBa
1 BHYTPY, Ha MeyaTHbIX MiaTax v NeKTPOHHbIX
KOMMOHEHTaxX. DTN OTNIOXKEHMA AeNCTBYIOT KaK CJion
n3onAunK, 3aTpyaHAA nepegady TeMna oKpyxatolemy
BO34YyXY, UTO CHUXaeT 3GbEeKTNBHOCTb OXNaXaeHNs.
KoMMNoOHeHTbI cuibHee HarpeBarTcsa. ITo yckopseT
CTapeHmne 3NEKTPOHHbIX KOMMOHEHTOB, U CPOK CJTYKObl
yCcTponcTBa cokpalyaetca. OTnoKeHUA Nbinv Ha paguatope
B 3aHel YyacTy 6IoKa TaKKe COKpaLLaloT CPOK Ciy»KObl
yCTponcTBa.

BeHTUNATOPDLI OXNIaXAeHUsA

MoToK Bo3AyXa 4/1 OXNaXAEHMA MOJAETCA BEHTUAATOPAMU
OX/aXaeHus, 06bIYHO PACMONOXKEHHbIMY B 3agHEN YacTu
YCTPOWCTBa. B poTopax BEeHTUAATOPOB HaxogATcA
He6osbLUVe NOAWWMHMKY, B KOTOPble MOXET MonacTb
AeicTByIoWan Kak abpasus Mbiib. TO NPUBOANT K
MOBPEXAEHMIO MOALIMMHUKA 1 OTKa3y BEHTUAATOPA.

OunbTpbl

Mpeobpa3zoBaTeny YacToOTbl BbICOKOW MOLLHOCTM OCHALLEHbI
BEHTUNATOPAMI OXNTAXKAEHWSA, OTBOAALLMMMN FrOpAYNIA
BO3[AYX WM3HYTpU YCTpoicTBa. BeHTnATopbl Honblue
ONpeAeNieHHOro pasmepa OCHALLATCA GUABTPYLWMI
anemeHTamu. Takue GpunbTpbl MOryT ObICTPO 3abrBaTbeA
npw UCMONb30BaHWM B 3arblfieHHON cpefe. B Taknx
YCIOBUAX HEOOXOAUMBI NPOGUNAKTYECKNE MEpPbI.

Mepuopnyeckoe TexobcnyxnBaHne

Mpn ONMCaHHbIX BbIllEe YCIIOBUAX PEKOMEHAYETCA OumnLLaTh
npeobpaszoBaTeNib YaCTOTbl B XOf€e MePUOJUYECKOro
TexobcnyunBaHma. Yoepute nbifib C PaguaTopos U
BEHTUNIATOPOB, OUMCTUTE GUIBTPYIOLME SIEMEHTDI.

3.1.7.3 loTeHUnanbHO B3pbIBOOMNACHbIE
cpeppbl

Cuctembl, paboTalolme B NOTEHLMANbHO B3PbIBOOMACHbIX
cpefax, AOMKHbI COOTBETCTBOBaTb OCOObIM TPEOOBAHUAM.
OupekTtnea EC 94/9/EC onucbiBaeT paboTy 31eKTPOHHbIX

YCTPONCTB B NOTEHLMaNIbHO B3PbIBOOMACHbIX aTMocdepax.

TemnepaTtypa Asuratenei, ynpasiaemblx
npeobpa3oBaTeNiAMM YacToTbl, NpU paboTe B NOTEHUMANBHO
B3PbIBOOMACHbIX aTMOcdepax AOSKHa OTCIEeXMNBATLCA C
MOMOLLbIO AaTyMKa TemnepaTypbl C NMONOKUTENbHbIM
TemnepaTtypHbiM KoadduumeHtom (PTC). B Takux cpepax
JONyCTMMO MCNONb30BaHVe ABUraTenei ¢ 3awmuTon ot
MCKpoobpaszoBaHusa Knacca d unu e.

. Knacc 3awmtbl d npegnonaraet, 4to B cinyvae
NOSIBNEHWS NCKP OHU BYAYT UCKNIOUNTENBHO B
3awmieHHon obnactu. Takxe Tpebytotca ocobasn
NPOBOAKA 1 3alUTHbIE CPEACTBA, XOTA OHM U He
TpebyloT cepTudUKaumn.

. B noteHumanbHO B3pbIBOOMACHbIX Cpefax 4valle
BCEro Ncnonb3yeTca coYeTaHne ypOBHeVI 3alnTbl
d n e. Cam gBuratenb oTHoCUTCA K Knaccy e
3alnTbl OT I/ICKpOO6pa3OBaHI/Iﬂ, a nposoaka
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[BUraTens n coeauHUTeNbHoe obopygoBaHme
COOTBETCTBYET TpeboBaHMAM KIacca e.
OrpaHunuyeHue, NprYMeHseMoe K NPOCTPaHCTBY
COEAUHUTENbHBIX Lenei no Knaccy 3alutol e,
onpepenseT MakCcMasbHOe OMyCTUMOE B 3TOM
NPOCTPAHCTBE HamnpsaXeHue. BoixogHoe
Hanps»keHne npeobpa3oBaTesNia YacTOTbl OObIYHO
OrpaHUYeHo HanpsxeHnem cetn. Mogynauus
BbIXO[HOTO HaMNPSXEHNA MOXET NPUBeCT K
BO3HVKHOBEHMIO BbICOKOIO MUKOBOMO
Hanps»KeHWs, HeAONYCTMMOro No Knaccudukaymm
e. Ha npaktuke ucnonb3oBaHvie ¢punstpa
rapMOHMUECKNX KONIeGAHNI Ha BbIxoge
npeobpa3oBaTensa YacToTbl MOKa3ano cebs Kak

3 dEKTMBHDBIN CNOCO6 CrNaXknBaHUS BbICOKNX
MVKOBbIX HAMPAXEHWIA.

YBEJIOMJIEHU

He yctaHaBnuBaiite npeo6pasoBaTtenb 4acToTbl B
noTeHUManbHO B3pblBOONACHOI aTmocdepe.
Mpeo6pasoBaTenb YacToTbl CleayeT yCTaHaBAMBaTb B
wkady 3a npegenamu 3Toi 30Hbl. na ocnabneHua pocra
HanpsxeHusa dU/dt n nukoBoro HanpseHuA
pekomeHAyeTCcA UCNOMNb30BaTb CUHYCOMAHDIN GUALTP Ha
BbIxofle NpeobpasoBaTens yactotbl. Kabenu asurartens
[AOMKHbI 6bITb KaK MOXKHO 60siee KOPOTKUMM.

YBEJOMJIEHU

Mpeo6pasoBaTeny 4acToTbl C AOMOJIHUTENbHON NaToN
MCB 112 nmetot cepTdULMPOBaHHYIO B COOTBETCTBUN
co ctaHgapTom PTB ¢yHKUMIO MOHUTOPUHTra ABUraTenein
C MOMOLLbIO TEPMUCTOPHOrO AaTynKa ANA NOTeHLManbHO
B3pbIBOOMNACHbIX cpef. Ecnn npeobpasoBaTtenu 4acToTbl
paboTaloT ¢ BbIXOAHbIMU CUHYCOMAaNnbHbIMK GpunbTpamu,
ncnonb3oBaHMe SKpaHWPOBaHHbIX Kabenei ABuratens He
TpebyeTca.

3.1.8 OnpegeneHna knaccos IP

OT NPOHNKHOBEHNA
TBEepAbIX NOCTOPOHHUX
npeaveTtos

OT poctyna K
onacHbIM YacTam
cnepylowmx
ob6beKkToB

(HeT 3aWwmnThbI)

(HeT 3aWwuTbl)

=

anametp 250 mm

ToinbHasi CTOPOHa
NagoHn

MNepBasn

anametp 12,5 mm

MNaney

undpa

avameTtp 2,5 mm

NHcTpymeHT

anametp 21,0 mm

MpoBog

3awmTa oT Nbn

Mposopg

ajlunn|h|lw]lnN

MbinerepmeTnyHbIN

Mposopg

OT nonagaHua Bogbl €O
BpeaHbIMN
nocneacTBMAMM

(HeT 3awmTbl)

Kannu, napatouwme
BepPTMKaNbHO

Kannu, napgawowme noa
yrnom 15°

Bropas

Pacnbinexne BOAbI

undpa

Pa36pbizruBaHve Bogbl

Crpyw BOAbI

MolHble cTpyn BoAbl

BpemeHHoe norpyxeHuve

[e<28 BN e NN IV, I N Nuy V)

[LonrocpouHoe
rorpy»eHue

LononHutenbHas
nHpopmaums,
cneuunanbHO
OTHOCALLAACA K
ciepyoWyM o6beKkTam

TbinbHaA cTOpoHa
nafoHun

MNepBas

MNaney

6yKBa

NHcTpymeHT

Mposopg

[dononHutenbHas
nHopmauus,
cneuunanbHO
OTHOCALAACA K
cnepyowWMm o6bekTam

BbicokoBonbTHOE
YCTPOWCTBO

LdononHute
JbHasA

YcTpoincTtBo
nepemMeLyaeTca npu
BOJHOM WCMbITaHUN

6ykBa S

YcTponcTtBo
HenoABWKHO npun
BOJHOM WCMbITaHUN

W

MorogHble ycnosuAa

Ta6nuua 3.3 OnpepeneHuns KnaccoB 3awuTbl IP B cooTBeTCTBUM

c IEC 60529
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3.1.8.1 Wkad pononHUTENbHbIX YCTPONCTB
N HOMUHanNbI

Mpeob6pasoBaTenu YacToTbl Danfoss noctaBnsATca B
WCMOSIHEHUAX C 3 Pa3fvYHbIMK KNacCcaMm 3aLyuThl:

. IPOO unm IP20 gna yctaHoBKM B WKady.
. IP54 nnwn IP55 ana mectTHOro MOHTaX<a.
. IP66 ana TAXKenenwmnx yCnoBuin OKpy<aioLlen

cpenbl, TAaKNX Kak NCKNKIOYNUTENDbHO BblCOKanA
BNaXXHOCTb (Boa,qyxa) N1 BbICOKME KOHUEHTpaunn
NbIIM MO0 XUMUYECKN arpeccmBHbIX ra3os.

3.1.9 PagnoyacToTHbIE MOMEXU

[MaBHasA MpakTMUeckas Leflb — MofyuynuTb CUCTEMY,
cTabunbHo paboTatowyto 6e3 pagmoyYacToTHbIX NOMeX
MeXay KOMMOHeHTamu. YTobbl JOCTUYD BbICOKOFO YPOBHS
NOMEXOYCTOMYMBOCTU, PEKOMEHAYETCA UCMOMb30BaTh
npeobpa3oBaTeny YacToTbl C BbICOKOKAYECTBEHHbIMM
dunbrpamn BY-nomex.

WNcnonb3ynTte ¢punbtpbl Kateropumn C1 cornacHo
onpegeneHuto B ctaHgapte EN 61800-3, cooTBeTcTByOWME
orpaHnyeHusam Knacca B obuwero ctaHpapTa EN 55011.

PasmecTute npegynpexgaolyve cooblieHns Ha
npeobpasoBaTtene yactoTbl, ecnu GunbTpbl BY-nomex He
cooTBeTCTBYIOT Kateropuu C1 (Kateropua C2 unu Huxe).
OTBETCTBEHHOCTb 33 NPABUIIbHYI0 MAapKMPOBKY BO3naraeTcs
Ha 3KcnnyaTaHTa.

Ha npakTuke cywecTtByeT 2 cnoco6a 1crnosnb3oBaHus
¢dunbTpos BY-nomex.

. BcTpoeHHble B 06opygoBaHue

- BcTpoeHHble B GunbTPbI 3aHMMalOT
NPOCTPAHCTBO B LWKady, HO UCKOYaloT
OOMNONHMTeNbHbIe 3aTpaThbl Ha
pa3melleHne, NPOBOAKY 1 MaTepurarnbl.
OpHaKo cambiM BaXKHbIM
NpPenMyLLECTBOM MHTEFPUPOBaHHbIX
bunbTpOB ABNAETCA MAeanbHoe
CooTBeTCTBME TPeboBaHMAM K IMC n
Kabensam.

. BHeluHWe gononHuTeNbHbIE YCTPONCTBA

- JononHuTenbHble BHELWHUE GUNbLTPBLI
BY-nomex, yctaHaBnMBaemble Ha Bxofe
npeobpasoBaTenia YacToTbl, Bbl3blBAOT
nageHne HanpsxkeHus. Ha npaktuke sto
O3HauaeT, YTo Ha Bxofe
npeobpasoBaTenia YacTOTbl HET MOSHOIO
HanpsXeHWs CeTU, 1 MOXeT
notpeboBaTbCcsi NpeobpasoBaTesib

yacToTbl ¢ 6onee BbICOKMM HOMUHAIOM.
MakcumanbHas gnvHa Kabens K
ABuratento ana cobniogeHus
orpaHunyeHuin no SMC gomnkHa 6biTb B
npeaenax 1-50 m. Bo3HumKatoT 3aTpaTtbl
Ha MaTepuarnbl, Kabenb 1 cbopky.
CoBmectumocTtb no IMC He
npoBepseTcs.

YBELIOMJIEHU

Yto6bl 06ecneunTb paboTy cucTteMbl «npeobpasoBaTtenb
yacToTbl — ABUraTenb» 6€3 Nomex, Bcerga UCnonb3yinTe
$unbTp BY-nomex kateropum C1.

YBEJOMJIEHU

Bnoku VLT® AQUA Drive noctaBnsioTca B CTaHJapTHOMN
KOMMJIeKTauumn co BCTPOeHHbIMU punbrpamn BY-nomex,
cootBeTtcTBYloWwMmMn Kateropum C1 (EN 61800-3) ana
MCMNoNb30BaHMA C cMCTeMaMun € Hanps)KeHnem cetu 400 B
M HOMUWHaNbHOW MOLWHOCTbIO A0 90 KBT nnu kareropun
C2 pnAa cuctem € HOMUHaNbHOM MowHOCTbIO 110-630 KBT.
Bnokn VLT® AQUA Drive cootBeTcTBYylOT Kateropuu C1
npu UCNonb3oBaHNN SKPaHUPOBaHHbIX Kabenei
asuratensa gnavHonm go 50 u Kateropumu C2 npu
MCNONb30BaHMM 3KPaHMPOBaHHbIX Kabenen gsurarens
anviHon go 150 m. Moppo6Hee cm. Tabauya 3.4.

3.1.10 CootBeTcTBME TpeboBaHAM PELV u
ranbBaHMYeCKON pPa3BA3KN

O6ecneubTe 3alUTY OT MOPAKEHUSA NEKTPUUYECKM TOKOM,
eC/IN NCNOoNb3yeTCA dNeKTPUYeCcKoe NuTaHne C 3awmnTHbIM
CBEPXHU3KUM HanpskeHnem (PELV), a MOHTaX BbIMONHEH B
COOTBETCTBUM C TPebOBaHMAMU, N3NOMKEHHBIMU B MECTHBIX/
rocyfapcTBeHHbIXx Hopmatusax ana PELV.

YT106b1 06ecneunTsb 3awmty PELV Ha knemmax ynpaBneHus,
BCE COeAMHEHUs [OMMKHbI ObITb BbIMOJIHEHbI COMMAcHO
TpeboBaHuAm PELV, Hanpumep, TepMUCTOP AOMIKEH UMETb
YCUNIEHHYI0/BOIHYIO 13onauuio. Bce knemmbl ynpasneHus
1 BblBOAbI pesie npeobpasoBaTeneit yactotbl Danfoss
COOTBETCTBYIOT TpeboBaHuam PELV (3awutHoe cBepxHu3Koe
HanpsXeHre), 3a UCKNIOYEHEeM 3a3eMSIeHHON BETBM
TpeyrosibHUKa C HanpseHrem Bbiwe 400 B.

lanbBaHMYecKas (rapaHTMpPOBaHHasA) pa3BA3Ka
obecrneunBaeTcs BbIMONIHEHMEM TPeOOBaHUIA MO YCUIIEHHOW
M30NAUMM 1 3a CYET COOTBETCTBYIOLWMX AJIVIH NMyTel yTeuyek
TOKa W U30MSILMOHHBIX PACcCTOAHWIA. DT TpeboBaHuA
yKasaHbl B ctaHgapTe EN 61800-5-1.

AneKTpryeckan msonauua obecneynBaeTcs, Kak nokasaHo
Ha PucyHok 3.1. OnmncaHHble KOMMOHEHTbI COOTBETCTBYIOT
TpeboBaHmAm PELV 1 ranbBaHMYeCKON pa3BA3KM.
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1 | WcTouHuk nutanus (SMPS) ¢ nsonaumen curHana V nocr.
TOKa, XapaKTepu3yIoLEero HanpsKeHre B NPOMEXYTOUHOM

uenu.

Mnata npusogos ana IGBT

Mpeo6pasoBaTtenu Toka

OnTonapa, MoAyNib TOPMOXEHWSA

wulibdlwnN

BHyTpeHHVe Lienu 3aluTbl OT 6POCKOB TOKa, ¢punbTpbl BY-
MoMeX 1 YCTpOiACTBa ANA U3MEPEHUA TemnepaTypbl.

6 |3akasHble pene

a |lanbBaHuyeckas pa3BA3ka AnAa ,EI,OI'IOI'IHI/ITeJ'IbHOVI nnatbl

pe3epBHOro nutaHua 24 B

b |lanbBaHWuecKkas pa3BsA3Ka ANA CTaHJAPTHOrO MHTepdeiica
WHbI RS485.

PucyHok 3.1 TanbBaHN4Yeckaa pasBAsKa

MoHTax Ha 6onbLuUoI BbICOTE Hafli YyPOBHEM Mops
YcTaHOBKM, NpeBbIWaowWme orpaHnYyeHne no BbiCOTe, MOryT
He COOTBeTCTBOBATb TpeboBaHmAM PELV. M3onauna mexpgy
KOMMOHEHTaMW 1 BaXKHEWLIVMUN JETANAMN MOXET ObITb
HepocTaTouHom. CyllecTByeT pUCK NpeBblleHnA
HanpskeHnA. COKpaTUTe PUCK NPEBbILLEHNA HaNPAXKEHUA C
MOMOLLbIO BHELIHUX 3aLYMUTHbIX YCTPONCTB UAn
ranbBaHMYeCKOW Pa3BA3KM.

Mpwn ycTaHoBKax Ha 60MbLION BbICOTE Haj YPOBHEM MOPA
obpatutech B Danfoss oTHocutenbHo TpebosaHmin PELV.
. 380-500 B (kopnyc A, B n C): Bbiwe 2000 m (6500
¢byToB)
. 380-500 B (kopnyc D, E n F): Bbiwe 3000 m (9800
¢dyToB)
. 525-690 B: Bbiwe 2000 m (6500 ¢yTOB)

3.1.11 XpaHeHune

Kak v Bce anekTpoHHOe obopyfoBaHue, NpeobpasoBaTenu
YacToTbl ClieflyeT XpaHuUTb B Cyxom mecTe. lMepuoanyeckoe
dopmupoBaHme (3apsaaKa KOHLEHCATOPOB) B Xofe
XpaHeHus He TpebyeTcs.

PEKOMEHﬂ,yeTCﬂ XPaHUTb o6opyn03aHV|e 3aneyvyaTaHHbIM B
ynakoBke 4O MOMEHTa YCTaHOBKW.

3.2 OMC, rapMOHMKK 1 3alyuTa OT yTEUKN Ha
3eMJIto

3.2.1 O6wwme BONpPOCHI 3awWunTbl OT
N31y4YeHN B COOTBETCTBUU C
TpeboBaHuaMn SMC

Mpeo6pasoBaTteny YacToTbl (M Apyrue snekTpuyeckne
YCTPOWCTBA) HAaBOAAT 3MEKTPUUYECKME WUIIN MAarHUTHbIE MONS,
KOTOpble MOTyYT Bbi3blBaTb MOMEXW B OKPYXaloLen cpege.
DNeKTPOMarHUTHasA coBmecTMocTb (3MC) Takux 3ddekToB
3aBMCUT OT MOLLHOCTU U FAPMOHMNYECKKX XapaKTePUCTUK
3TUX YCTPONCTB.

HeynpaBnsemoe B3avMOLENCTBME MEXAY SNEKTPUYECKUMU
YCTPOMCTBAMMN B CUCTEME MOXET YXYALUTb COBMECTUMOCTb
1 NomewaTb HagexHol paboTe. Momexy MOTYT NPUHMMATb
bopMy MCKaXKEHUA FAPMOHUK B CETM, SNEKTPOCTAaTUYECKNX
pa3psAaoB, GbICTPLIX M3MEHEHWI HaNPSXKeHUa Unn
BbICOKOYACTOTHbBIX MOMEX. DfeKTpuYyeckme ycTponcTea v
bopmMmMpyIoT Nomexu, 1, B CBOKO ouyepeb, NOABEPraloTcs
BO3JEMCTBMIO MOMEX, BO3HUKLINX B APYrMX UCTOYHUKAX.

dneKTpuyeckne nomexm o6bIYHO BO3HMKAIOT B AMana3oHe
yactot ot 150 Ky go 30 MIu. Bo3pyluHble nomexu u3
CcMcTeMbl NpeobpasoBaTensa YacToTbl B AnanasoHe YacToT
oT 30 Mly po 1 Iy co3patoTcs MHBEPTOPOM, Kabenem
LBUraTena n ApuraTenem.

EMKOCTHbIe TOKM B Kabene aBuratens, cBsAsaHHble C
BbICOKMM 3HauYeHMEeM CKOPOCTU U3MEHEHNA HanpaXeHUs
auratena dV/dt, co3paloT TOKM yTeuku, Kak nokasaHo Ha
PucyHok 3.2.

MpuMeHeHne 3KpaHMPOBAHHOIO Kabena asuraTtens
NPVBOAUT K yBENMYEHNIO TOKa yTeukmn (cm. PucyHok 3.2),
MOCKOJIbKY eMKOCTHaA NMPOBOAMMOCTb Ha 3eMJII0 TaKnX
Kabeneli 6onblue, YeM y HesKpaHUPOBaHHbIX. Ecnn Tok
yTeukn He GUNbTPyeTCH, OH Bbi3biBaeT Oonbluve Nomexu B
cet B BY-granasoHe Huxe npnbnunsmtenbHo 5 MIu,.
MockonbKy ToK yTeuku (l1) Bo3BpalyaeTca B yCTPONCTBO
yepes 3KpaH (I3), To, B COOTBETCTBUM C PUCYHOK 3.2,
3KpPaHUPOBaHHbIN Kabenb ABUraTesns, B NPUHUMNE, MOXET
co3aaBaTb TONbKO HEOOMbLUIOE 3NeKTpoMarHuTHoe none (la).

JKpaH orpaHMuMBaeT n3siyyaemble NOMeExm, HO
yBeNnMuyMBaeT HU3KOYaCcTOTHble Momexu B ceTu. Moakniounte
3KpaH Kabensa gBuratens K kopnycy npeobpasosatens
yacToThl 1 K Kopnycy asuratens. Havnyywum obpasom 310
Aenaetca C UCMNonb30BaHNEM COeIVIHEHHbIX C SKPaHOM
3aKMMOB, MO3BOJIAOWMX UCKIIOUNTb NPYMEHeHne
CKPYYEHHbIX KOHLIOB 3KpaHa (cKpyToK). CKpyTKK
YBeNIMYMBAIOT CONPOTMBIIEHNE SKpaHa Ha BbICOKMX
yacToTax, UTo CHUXKaeT 3GdeKT IKPaHNPOBAHUA 1
yBenuuymBaeT ToK yTeuku ().

Ecnu skpaHupoBaHHbIN Kabenb ucnonbsyerca ana
MOAKNIOYEHUA pene, B KauyecTBe Kabena ynpasneHus, ana
nepefayn CUrHanoB U NMOAKNIOYEHUA TOPMO3a,
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nprcoearHUTE 3KPaH K Koprycy Ha o6omx KoHuax. OgHaKko
B HEKOTOPbIX CJTyUyasx MOXEeT NoTpeboBaTbCA pa3pbiB
3KpaHa, 4Tobbl NCKNIOUNTb BO3ZHMKHOBEHME KOHTYPOB TOKa
B 3KpaHe.

Ecnn 3KpaH gomkeH GbiTb PACMONOMeH Ha MOHTAXXHOW
nnactuHe npeobpasoBaTtenia YacToTbl, 3Ta MIACTVHA AOMMKHA
ObITb METANIMYECKON, MOCKONbKY TOKN KpaHa AOMKHbI
nepepaBaTbcsi 06paTHO Ha YCTpPoncTBo. Kpome Toro,
cnefyeT obecneynTb XOPOLLUNIA SNEKTPUYECKUIA KOHTaKT
MOHTaXHOW NnaThbl C WAccu npeobpasoBaTena YacToTbl
yepes KpernexxHble BUHTbI.

Mpwn ncnonb3oBaHMW HE3KPAHMPOBAHHOTO Kabena
HeKoTopble TPeboBaHWA K N3TyYEHNIO NMOMEX He MOryT

6bITb YAOBIETBOPEHDI, XOTA 6OMblUas YacTb TPeboBaHMN K
NMOMEX03aLNLLEHHOCTLN BbINOSTHAETCA.

[nA ymeHblUeHMA YPOBHA NOMeX, CO3aBaeMbIX BCel
cuctemoli (MpeobpasoBaTenem YacToTbl Y YCTaHOBKOM),
Kabenu gBuratens v TOpmMo3a JO/MKHbI OblITb Kak MOXXHO
6onee KOpoTKUMN. He npoknaabiBaiiTe CUrHanbHble Kabenu
YyBCTBUTESIbHbIX YCTPONCTB BAONb Kabenel gBuratens v
TopMO3a. BY-nomexu ¢ yactotamu Bbiwe 50 MIy
(pacnpocTpaHALWwmeca No BO3AyXy) CO34al0TCA, MMaBHbIM
06pa3om, 3NEKTPOHHBIMI YCTPOWCTBaMM YMpaBheHus.
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1 [NpoBop 3a3zemnexnsa 3 |MutaHme OT ceTn nepem. ToKa 5 | DKpaHMpPOBAHHbIN Kabenb
aBuratens
2 | 3kpaH 4 |MpeobpasoBaTesib YacToOTbI 6 |[dsuratenb
PucyHok 3.2 leHepupoBaHMe TOKOB YyTeUKU
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3.2.2 Pesynbratbl ucnbitaHumn SMC

Cnepgytowe pesynbTaTthl UCMbITAHUA NPU HOMUHANbHON YacToTe KOMMYTaLMK Gbifiv NOyYeHbl Ha CUCTEME, B KOTOPYIO
BXOAWNM NpeobpazoBaTesib YaCcTOTbl, SKPAHMPOBAHHBIN Kabenb ynpaBneHusa v 610K yNpaBieHus C NOTEHLMOMETPOM, a TaKXe
ABUraTenb 1 3KpaHNpoBaHHbIii kabenb asuratens (Olflex Classic 100 CY). B Ta6iuya 3.4 ykasaHbl MakCMMasbHble AnVHbI
Kabesnel, oTBeUaloLmMe CTaHAapTaMm.

YBEJIOMJIEHU

Mpwu apyrom o6opyaoBaHMM YCI0OBUA MOTYT 3HaUYNUTENIbHO OTANYaTbCA.

YBEJIOMJIEHU

CBefieHNA 0 napasnsienbHO NPOMOoXKeHHbIX Kabenax cM. B Tabauya 3.17.

Tun ¢unbrpa BY-nomex KoHAyKTMBHble nomexun U3nyuyaemble nomexu
OnuvHa kKabensa [m] OnuHa kabena [m]
CraHpgapt |EN 55011 Knacc B Knacc A Knacc A Knacc B Knacc A Knacc A
bl lpynna 1 lpynna 2 lpynna 1 lpynna 2
n KunuwHo- MpombliwneHHbl |MpombiwneHH | XunuwHo- MpombliwneHH |MpombiwneH
Tpe6oBaH KOMMYHanbH |e ycioBus ble KOMMYHanbH |ble Hble
ns ble 06beKTbI, ycnoBus ble 06beKThl, |ycnoBusa ycnosus
npeanpuaTna npeanpuaTna
TOpProBAx u TOproBAN N
nerkomn nerkomn
NPOMbILLNEHH NPOMbILLNEHH
octn ocTn
EN/IEC 61800-3 Kateropua C1 |Kateropua C2 Kateropusa C3 | Kateropusa C1 |Kateropua C2 |Karteropusa
c3
MepBble MepBble
MepBble MepBble
ycnoBus Bropbie ycnoBus
ycnosusa ycnoBus
3KcnnyaTauu ycnoBus 3KcnnyaTaum Second
aKcnnyaTtauun 3KcnnyaTtauuu .
n 3KcnnyaTauum | n environment
XKunble Kunbie X
MKunbie MpombiwneHH | Kunbie Industrial
nomelLLeHuA un nomelLLeHuna n
nomelleHuna ble nomelyeHuna
oducbl oducbl
1 opuchbl 1 opucobl
H1
0,25-45 kBT, 200-240 B (T2 50 150 150 Het Ha Na
FC 200 1,1-7,5 kBT, 200-240 B |S2 50 100/150% 100/150% Her Ja Ja
0,37-90 kBT, 380-480 B T4 50 150 150 Het Ha Oa
7,5 kBT, 380-480 B S4 50 100/150% 100/150%) Her Jla Ja
H2
FC 202 0,25-3,7 kBT, 200-240 B | T2 Het Het 5 Het Het Het
5,5-45 kBT, 200-240 B (T2 Het Het 25 Het Het Het
1,1-7,5 kBT, 200-240 B |S2 Het Het 25 Het Het Het
0,37-7,5 kBT, 380-480 B | T4 Het Het 5 Het Het Het
11-90 kBT, 380-380 B* |T4 Het Het 25 Het Het Het
7,5 kBT, 380-480 B S4 Het Het 25 Het Het Het
11-30 kBT, 525-690 B"
5 T7 Het Het 25 Het Het Het
37-90 kBT, 525-690 BT?
" T7 Het Het 25 Het Het Het
H3
FC 202 0,25-45 kBT, 200-240 B (T2 10 50 50 Het Oa JIE]
0,37-90 kBT, 380-480 B (T4 10 50 50 Het Ha Ha
MG20N650 Danfoss A/S © 09/2014 Bce npaBa 3alyMLeHbl. 49
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Tun ¢unbrpa BY-nomex KoHAyKTMBHbIE nomexun N3nyyaemble nomexu
OnuHa Kabensa [M] [OnuHa Kabena [m]
Crangapt |EN 55011 Knacc B Knacc A Knacc A Knacc B Knacc A Knacc A
bl lpynna 1 lpynna 2 lpynna 1 lpynna 2
n KununwHo- MpombiwneHHb! | MpombiwneHH | KunuwHo- MpombiwneHH |lMpombiineH
Tpeb6oBaH KOMMYHanbH |e ycnoBusa ble KOMMYHaibH |ble Hble
ma ble 06bEKTDI, ycnosusa ble 06bEeKTbI, |ycnoBuA ycnosusa
npeanpuAaTna npeanpuAaTnA
TOprosnu n TOprosaAn n
nerkom nerkom
NPOMbILLIIEHH NPOMbILLIEHH
octn ocTn
EN/IEC 61800-3 KaTteropua C1 | Kateropua C2 Kateropusa C3 | Kateropua C1|Kateropusa C2 |Kateropus
a3
MNepBble MepBble
MepBble MepBble
ycnosus Bropbie ycnosus
ycnosus ycnosus
3KCnyaTaum ycnosusa 3KcnnyaTtaym Second
3KcnnyaTtaymm 3KcnnyaTtaymu .
" 3KcnyaTauum | n environment
Kunble Kunble X
Kunbie MpombiwnenH | Kunbie Industrial
nomelyeHna n nomelLeHna n
nomeweHna ble nomelyeHmnA
oduchbl opuchbl
n oducobl 1 oducobl
H4
FC 202 1,1-30 kBT, 525-690 B |T7 Het 100 100 Het Ha Oa
37-90 kBT, 525-690 B? [T7 Het 150 150 Het Ha Ha
Hx"
1,1-90 kBT, 525-600 B |T6 Het Het Het Het Het Het
FC 202 15-22 kBt, 200-240 B S2 Het Het Het Het Het Het
11-37 kBT, 380-480 B |S4 Het Het Het Het Het Het

Tabnuua 3.4 Pe3ynbraTtbl ucnbitaHUini Ha SMC (M3nyyeHmne) Npyu MaKCUMasbHOW AnNvHe Kabens

1) Pasmep kopnyca B2.

2) Pasmep kopnyca C2.

3) Bepcuu Hx mo2ym ucnone3zosamscsa 8 coomeemcmauu ¢ EN/IEC 61800-3, kamezopusa C4.

4) T7, 37-90 kBm ¢ kabenem dsuzamens 0suHoli 25 m coomeemcmayem kndccy A, epynna 1. B omHoweHuu ycma+HosneHHoU cucmemsl
delicmaytom onpeoesieHHble 02pdHUYeHUs (3a 0ONOHUMeTbHbIMU c8edeHUAMU obpawatimece 8 komndHuto Danfoss).

5) 100 m 0nsa kabeneli «gpaza—Honw», 150 m 0ns kabenel «gpasa-gasa» (Ho He om TT unu TN). O0Hopa3Hbie npeobpazosamesnu 4acmomsi He
npedHasHayeHol 0n1a 08yx¢hazHozo 3nekmponumarus om cemu TT unu TN.

HX, H1, H2, H3, H4 unu H5 onpedeneHul onpedeneHsl 8 k0oOe mund, 8 no3uyusax 16—17, onuceigarouux ¢unempel SMC.

Hx — 8 npeobpasosamesne yacmomel omcymcmayrom ecmpoeHHele punempsl SMC.

H1 — scmpoeHHeit punemp SMC. Coomeemcmeayem EN 55011, knacc A1/B u EN/IEC 61800-3, kamezopusa 1/2.

H2 — oepaHuyeHHbIl ¢punbmp BY-nomex, codepxawuli mosnbko KoHOeHcamopel (6e3 cuHgasHol kamywku). Coomeemcmesyem EN 55011, knacc
A2 u EN/IEC 61800-3, kamezopus 3.

H3 — scmpoeHHeit punemp IMC. Coomeemcmeayem EN 55011, knacc A1/B u EN/IEC 61800-3, kamezopusa 1/2.

H4 — scmpoeHHeit punemp SMC. Coomeemcmeyem EN 55011, knacc AT u EN/IEC 61800-3, kamezopusa 2.

H5 — mopckue gepcuu. Bepcus nogbiweHHOU npo4YHOCMU, coomeemcmayem mem e ypO8HAM U3J1y4eHus, Ymo u sepcuu H2.
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3.2.3 TpeboBaHMA MO N3NYYEHNIO

CraHpapT Ha DMC ansa npeobpasoBaTeneit YacToTbl
onpepenset 4 kateropumn (C1, C2, C3 n C4) ¢
onpeneneHHbIMM TPeboBaHMAMU K MOMEXOYCTOMUYNBOCTA U
usnydyeHuto. B Tabnuya 3.5 npmBegeHo onpegeneHue 3tmx 4
KaTeropuin 1 3KBUBANEHTHaA Knaccudukaums cornacHo EN

ycnosus

O6uwme ctaHAaApTbI
Ha usnyyeHune

DKBUBaNEHTHbIN
Knacc
nsnyyenuns B EN
55011

55011.

DKBUBANIEHTHbI

" Knacc
Kateropus | OnpepneneHune

n3filyyeHus B

EN 55011

C1 Mpeobpa3soBaTteny YacToTbl Ha Knacc B
HanpsxeHue Hxe 1000 B ana
paboTbl B MEPBbIX YCIOBUAX
aKcnnyaTauum (B >KUnbix
nomelleHnsax 1 B odpucax).

2 Mpeobpa3oBaTteny YacToTbl Ha Knacc A,
HanpskeHne Hxke 1000 B ana rpynna 1
paboTbl B MEPBbIX YCIOBUAX
aKcnnyaTauum (B >KUnbix
rnomeLyeHnax u B odpucax), He
ABNAIOLMECA HU NepefBUKHbIMY,

HN CbeMHbIMK, NPeAHa3HauYeHHble
[NA MOHTaXa n BBOJa B
3KCNyaTaumio NPopeccmoHanom.

c3 Mpeobpa3soBaTteny YacToTbl Ha Knacc A,
HanpsxeHue Hxe 1000 B gna rpynna 2
paboTbl BO BTOPbIX YCIOBUAX
JKcnnyaTaumm (MPov3BOACTBEHHaA
cpepa).

c4 MpeobpasoBaTteny YacToTbl Ha OrpaHununTenbH
HanpsxeHue 1000 B n Bbiwe nnn bl Npeaen
HOMVHanbHbIA TOK 400 A 1 Bbllle, |OTCYTCTBYeT.
npepHasHayeHHble anA paboTbl Bo | Pa3spabortaiite
BTOPbIX YCIIOBMAX 3KCrTyaTaLmum nnaH
WSIN NCMONb30BaHNA B CIIOXHbIX obecneyeHns
cmcTemax. SMC.

Tabnuua 3.5 CootBetcTBre mexay IEC 61800-3 n EN 55011

I'Ile NPUMeEHEHNN o6Lwmx CTaHAAPTOB Ha mn3ny4vyeHune
(KOH,D.yKTVIBHOG) npeo6pasoBaTen|/| YaCTOTbl JOJIXKHbI
COOTBETCTBOBATb NpefesibHbiM 3HaYe€HUAM, YKa3daHHbIM B

Bropble ycnosusa | CtangapT Ha nsnyyeHue EN/ |Knacc A, rpynna

aKCnnyaTaumnm IEC 61000-6-4 ana 1
(npoun3BoAcTBEH | NPOM3BOACTBEHHON Cpeapbl.
HaA cpepna)

Ta6nuua 3.6 CooTBeTcTBME MexAYy O6WMMN cTaHAapTamMn Ha
'msnyyeHune (Generic Emission Standards) un
EN 55011

3.2.4 TpeboBaHUA K MOMEXOYCTONYMBOCTU

TpeboBaHUA K MOMEXOYCTONUYNBOCTY ANA
npeobpasoBaTeneil YaCcTOTbl 3aBUCAT OT YCNOBUIA
aKkcnnyataumun. TpeboBaHWA AnsA NPOU3BOACTBEHHON cpefpbl
ABNAOTCA Gonee BbICOKUMU, HeXenn TpeboBaHua ana
cpeabl B XWblx nomeleHnsx nnm oducax. Bee
npeobpasoBatenu yactotbl Danfoss cooTBeTcTBYIOT
TpeboBaHMAM K NPON3BOACTBEHHOW cpefe u,
CrleloBaTeNbHO, OTBEYAIOT Takxe 6oree HU3KUM
TpeboBaHMAM K Cpefie B XKWJbIX NOMELLEHMAX U odurcax C
60/1bLWKM 3aMacom Mo 6e30nacHoOCTU.

[na nogTBepXKAeHMA YCTONUMBOCTU K SNEKTPUYECKM
rnomexam 6blIM NpPoOBeAeHbI CrieayioLwme NCNbITaHnA C
COOTBETCTBMM CO Criefyowmmny 6a3oBbiMM CTaHAAPTaMU:

. EN 61000-4-2 (IEC 61000-4-2):
dnekTpocTatuyeckme paspagbl (ESD).
Bocnpou3sBeaeHune aneKTpocTaTuyeckux
pa3pAgoB, CBA3AHHbIX C NPUCYTCTBUEM YenoBeKa.

. EN 61000-4-3 (IEC 61000-4-3): N3nyyeHue,
co3aBaeMoe NMPOHVKALWYMM 31eKTPOMArHUTHbIM
nonem C aMnUTygHON MoaynAaumen.
Bocnpow3sBegeHre Bo3aencTenii
paaroNnoKaLMoHHOro 060pyAOBaHNA U
060py0OBaHUsA CBA3M, @ TaKXKe MOOUNbHbBIX
CpencTB CBA3N.

. EN 61000-4-4 (IEC 61000-4-4): UmnynbcHble
nepexofgHble npoueccbl. MogenupoBaHue nomex,
BbI3blBaeMbIX MepPEKOYEHNEM KOHTaKTOpa, pene

Tabnuua 3.6. VAN aHANOMMYHbIX YCTPOMNCTB.
° EN 61000-4-5 (IEC 61000-4-5): MNepexogHble
SKBMBaNeHTHbIN npoLecchl ¢ 6POCKamMy HanpsiKeHUs.
ycnosma O6uwwme cTaHpapTs! Knacc BocnpowuseeneHvie nepexoaHbix MPoLeccos,
Ha nsnyuedne usnyuexns s EN CBSI3aHHbIX, HaNpumep, C yAapoM MOSTHUK B6IM3K
55011 YCTaHOBOK.
MNepBble CraHpapT Ha usnydyeHue EN/ |Knacc B
. EN 61000-4-6 (IEC 61000-4-6): BY-nomexn B
ycnosusa IEC61000-6-3 gns XUUWHO-
cuHba3HoM pexnme. MogenupoBaHue
aKcnnyaTaunn KOMMYHalbHbIX O6'beKTOB, . 6
J— A — BO34eNCTBUSA panmonepenal?mero obopynoBaHus,
. COEUHEHHOTO Mexay cobol Kabenamu.
nomMewleHnAa n JNierkon npomblWNeHHOCTN.
oduchbl)
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Cm. Tabnuya 3.7.
BbasoBbii cTaHgapT Wmnynbeoi? Bpockn dn.-cTatunu. U3snyyaemoe Hanps»keHue BY-
IEC 61000-4-42 HanpskeHmna? paspsagpi? 3/1eKTPOMarHuTHoe norne nomex
IEC 61000-4-5 IEC IEC 61000-4-3 B CUHpa3HOM
61000-4-2 pexnme
IEC 61000-4-6
Kputepuin npunemkn B B B A A
AnanasoH HanpskeHuii: 200-240 B, 380-500 B, 525-600 B, 525-690 B
CeTb 2 kB/2 Om DM
4 kB CM — — 10 Bsgo.
4 kB/12 Om CM
[Buratenb 4 kB CM 4 kB1/2 OMm" — — 10 Bsgo.
Topmo3s 4 kKB CM 4 kBt/2 Om" — — 10 Bsoo.
PaspeneHmne Harpyskm 4 kB CM 4 kBt/2 Om" — — 10 Bsgo.
Llenn ynpasnexua 2 KB CM 2 kB/2 Om" — — 10 Bsgo.
CraHpapTHas WrHa 2 KB CM 2 kB/2 Om" — — 10 Bsgo.
Mposopa pene 2 KB CM 2 kB/2 Om" — — 10 Bsoo.
HdononHutenbHble 2 KB CM
YCTPOWCTBa ANA CUCTEMbI U 2 kB/2 Om" — — 10 Bsgo.
neprpeprninHON WNHbI
Kabenb ansa LCP 2 kB CM 2 kB/2 Om" — — 10 Bsgo.
BHewHee nutaHue 24 B 0,5 kKB/2 Om DM
2BCM — — 10 Bsgo.
NocCT. TOKa 1 kKB/12 Om CM
Kopnyc — — 2 Ei ég 10 B/m —

Ta6nuua 3.7 Gopma cooTBeTcTBUA Tpe6oBaHNAMU IMC No NoMexo3alyuLLeHHOCTN

1) Hasooka Ha 3kpaH kabens

2) 3HaveHus 0bbIYHO NoJslyyarmcs 8 xooe ucnbimaHul

3.2.5 N3onaumna geuratens

B coBpemeHHbIx aBuraTensax, npegHasHauyeHHbIX Ana
MCMonb30BaHNA ¢ Npeobpa3oBaTenAMm YacToThl,
npenycMoTpeHa HafexHasa nsonauus, obecneymsatowas
paboty c IGBT c Bbicokum KI[ HoBoro nokoneHus, ana
KOTOPbIX XapaKTepHo Bblcokoe oTHoweHue dU/dt. Ana
MOZEPHU3MPOBaHHbIX CTapbIX ABUraTeneit Heo6xoaMMo
NMOATBEPAUTL COOTBETCTBME U30MALMMW ABUraTeNa Unu
CHM3UTbL Momexwu ¢ nomollbio dunbtpa dU/dt nnu, ecnn
HeobX0AUMO, CMHYCOMAHOro GUnbTPa.

Ona pnnH Kabenen asuratena < MakCUManbHOW AnvHe

Kabens, yKasaHHOW B 2/1a8a 7.5 TexHuueckue

Xapakmepucmuku kabeseli, pekomeHayemMble HOMUHabl
n3onAuMKM yKasaHbl B Tabnuya 3.8. Ecnn geuratenb nmeet
HV3KMIA YPOBEHb M30MALMKN, PEKOMEHAYETCA UCNOMNb30BaTh
dunbtp dU/dt mnn cnHycongHblin dunstp.

HomuHanbHoe HanpsxeHue |W3onauua gsuratens [B]

cetn [B]

Un<420 CraHpapTHas: Ut=1300

420 V< Uns< 500
500 V< Un< 600
600 V< Un< 690

YcunenHas: Uu=1600

YcunenHas: U =1800

YcunenHas: U =2000

Ta6bnuua 3.8 UsonAuua asuratens

3.2.6 lNoAawnnHUKOBbIE TOKW ABUraTens

Ona MMHMMM3auMKM TOKOB B NOALUMUMHMKAX W Bany,
3a3emnuTe Ha Begomoe obopyoBaHue cregyloume
KOMMOHEHTbI:

. Mpeob6pasoBaTenb YacToThl
. Oeuratenb

. Bepomoe o6opynoBaHue
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CTaH,qapTHble KOMneHcaunoHHble Mmepbl
1. Mcnonb3oBaHue N30NNPOBaHHbIX NOALWNMHNKOB

2. Crporo cobniogaiite npoueaypbl YCTaHOBKU:

2a Y6eputech, 4To ABUraTeNlb U Harpyska
COOTBETCTBYIOT APYr APYrY.

2b YeTkoe cobnogeHne pekomeHgaunin no
ycTaHoBKe B cooTBeTcTBUM ¢ DMC.

2c YcuneHue 3aWMTHOrO 3a3emneHuns ana
YMeHbLUEeHNA BbICOKOYACTOTHOIO
mMmnefaHca 3allnTHOro 3asemMsieHnA B
CpaBHeHNN C BXOAHbIMU CMNOBbIMUA
nposogamun

2d ObecneyeHne HageKHOro
BbICOKOYACTOTHOrO COeAHEHNA MeXay
OBUraTenem n npeobpasoBatenem
YacTOTbl; HaNpuMep, C NCMONb30BaHNEM
3KpaHUPOBaHHOMo Kabens c
coeanHeHnem 360° B aBuratene u
npeobpasoBaTene YyacToTbl

2e Y6eguTtecb B TOM, UTO UMMEAAaHC OT
npeobpa3oBaTesniA YacToTbl HA 3eMJII0
3[0aHMA HXKE UMmnegaHca 3a3emieHuns
MalUVHbl. TO MOXET NpeacTaBnATb
npo6sieMy NpU UCMONIb30BaHUN HACOCOB.

2f YcTpoinTe npsamoe coefnHeHne
3a3eMSIEHUA MeX[y ABUraTenem u

Harpyskoi.
3. YMeHblumnTe YyactoTy KommyTauun IGBT.
4. N3meHute dopmy KonebaHuin nHBepTopa, 60°

AVM Ha SFAVM n HaobopoT.

5. Wcnonb3ynte cuctemy 3asemsneHns sana unm
N30NIMPOBaHHY0 MydTY.

6. Ncnonb3ynte ToKONPOBOAALLYIO CMa3KYy.

7. Ecnn BO3mMOXHO, I/ICI'IOJ'Ib3thTe MWHUMallbHble
YCTaBKU CKOPOCTN.

8. MocTapaiitecb obecneuntb 6anaHc HanpAXXeHUA
JIMHUK C 3eMAell. ITO MOXeT BbITb
TPyAHOBbINONHUMBbIM ana cuctem IT, TT, TN-CS
WK CUCTEM C 3a3EMJIEHHOW BETBbIO.

9. Wcnonb3ynte dpunbtp dU/dt nnm cuHycongHbii
dunbtp

3.2.7 TapMOHUKMK

JneKTpryecKmne yCTpomncTea C AMOAHBIMA BbIMPAMUTENAMM,
TaKue Kak GnioopecUeHTHble lamrbl, KOMMbOTepPbl,
KCcepoKcbl, dhakcbl, pa3nuyHoe nabopaTopHoe
060pyAoBaHME U TENIEKOMMYHNKALVIOHHbIE CUCTEMbI, MOXET
BbI3blBaTb rapMOHMYECKUEe NCKaXXeHNs B ceTu. B
npeobpa3oBaTensax YacToTbl UCMOMb3YeTCs BXOAHOM

AVOLHbBIA MOCT, KOTOPbIN TaKXKe MOXXeT BHOCUTb
rapMOHUYECKME MNCKAXKEHNS.

MNpeobpaszoBaTenb YacToTbl MOTPEONAET HEOAMHAKOBBIN TOK
OT JIHWW 3neKTpornepefayn. ITOT HECVHYCOMAANbHBIN TOK
MMeeT KOMMOHEHTbI, ABMIAIOLMECA rapMOHNYECKM
COCTaBMALWYM OCHOBHOW YacTOTbl TOKa. 9TV KOMMOHEHTbI
Ha3blBaloTCA rapMoHMKamun. HeobxoarmMo KOHTponMpoBaTth
obLee rapMoOHMYECKOe UCKaXKeHKe ToKa B MUTaKOLEN CeTu.
XoTA rapMoHMYeCcKre TOKN HernoCpeaCcTBEHHO He BAUAIOT
Ha noTpebneHne 31eKTPO3HePriK, OHW BbI3bIBAKOT HarpeB
NpPoBOAKN N TPaHCPOPMaTOPOB, a TakKe MOTyT BAVATb Ha
Apyrve yCTpOWCTBa, NOAKIIOYEHHbIE K TOW »Ke JIMHUN
nuTaHnA.

3.2.7.1 AHanu3 rapMoHuK

PaznnuHble XapakTepUCTUKN INEKTPUYECKON CUCTEMBI B
3aHUN ONpefensiioT TOUHYO CTeNeHb BIVAHUSA
rapMOHUYECKUX UCKaXeHWi OT npeobpa3oBaTens Ha
K03pdULMEHT UCKaXKeHNA CUHYCOVAANBbHOCTU 3aHuUsA B
LiefIOM 1 Ha ero cooTBeTcTBMe cTaHaapTtam IEEE. O606wwutb
BINAHVE TAPMOHNYECKUX UCKAXKEHWI OT
npeobpa3oBatesiell YaCTOTbl Ha TO WU UHOE 3[jaHne B
LiefIoM AOBOJIbHO CNOXHO. Mpr HEO6X0AMMOCTY NpoBeanTe
aHanu3 rapMoHUK CUCTEMbI, YTOGbI OnpenenuTb
BO3AeCTBME Ha Hee 060OpPYyAOBaHNA.

MpeobpaszoBaTenb YacToTbl MOTPEONAET U3 CETU
HeCUHYCOMAANbHBIN TOK, UTO YBeNMuMBaeT AenCTByloLlee
3HauyeHre BXOAHOrO ToKa lspp. HecrHyconganbHbin TOK
MOXHO C nomolybto aHanmnsa Oypbe npeobpasosatb U
Pa3noXnTb Ha TOKN CUHYycoupanbHol GOPMbl Pa3NYHbIX
4acToT, T. €. TOKN rapMOHUK IN C YaCTOTON OCHOBHOW
rapmoHuku 50 nnmn 60ru,.

[apMOHUKM He OKa3blBaloT HEMOCPEeACTBEHHOTO
BO3JENCTBMA Ha NoTpebreHre MOLHOCTU, HO YBENNYUBAIOT
TennoBble NOTEPU B YCTaHOBKe (B TpaHCchopmMaTope, B
KaTyLlKax MHAYKTMBHOCTU, B Kabensx). COOTBETCTBEHHO B
YCTaHOBKAX C JOBOJIbHO OGONbLUOW [oNei Harpy3Ku,
NpUXoasALWeinca Ha BbINPAMUTENN, BaXKHO NOALEPKMBATb
TOKV FApPMOHVK Ha HU3KOM YPOBHE AN UCKIIOUEHWs
neperpysku TpaHc$opmMaTopa, KaTyllek NHAYKTUBHOCTY 1
Kabener.

CoKpalleHune OnucaHue

fa OCHOBHas yacToTa

It OCHOBHOW TOK

Un OCHOBHOE Hanps»xeHue

In TOKW rapMOHUK

Un rapmoHuyecKoe HanpsaeHue
n NOPAAOK FAPMOHUKNM

Ta6nuua 3.9 CoKpalyeHus, OTHOCALMECA K FapMOHMKaM
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OcHoBHaA Tok rapmoHuK (In)
yacrtora ()
Tok ] Is I7 I
YactoTta 50 250 350 550
[yl

Ta6nuua 3.10 TpaHcPOPMMPOBAHHDBI HECUHYCONAANBHbIN TOK

Tok Tok rapmoHuK
l5¢4. Ih Is I7 111-29
BxogHon Tok 1,0 0,9 04 0,2 <0,1

Ta6nuua 3.11 Toku rapMoHUK B cpaBHeHUM € 3 HeKTUBHBIM
3HauYeHMeM BXOJHOIO

TOKa

— o
_ — %
\ o
~ | | L -
~ T :
\V—\ —

| B

\/

PucyHok 3.3 KaTywKu WHAYKTUBHOCTY NPOMEXKYTOUHOI Lienn

YBEJJOMJIEHU

HekoTopble TOKM rapMOHUK MOryT HapylaTb paboty
YCTPOWCTB CBA3M, NOAKIIOUYEHHBIX K TOMY e
TpaHchopMaTopy, UK Bbi3biBaTb pe30HaHC B 6aTapesnx
KOH[I@HCAaTOPOB, NpeAHa3HaUYEeHHbIX AJ18 KOppeKuumn
Ko3dpumumeHTa MOLLHOCTH.

Ana obecneyeHna manbix TOKOB rapMOHUK
npeobpasoBaTesib YaCTOTbl OCHALLEH MACCUBHBIMUI
dunbTpamn. KaTylKn NOCTOAHHONO TOKa CHUXKAKOT MOMHbIN
KO3PPULIMEHT rapMOHMYECKUX UCKaxXeHn fo 40 %.

WckaxeHre HanpaXeHWA NuTaloLwen cetn 3aBUCKT OT
BENINUYMNHBI TOKOB FAPMOHUK, KOTOPble AOMKHbI YMHOXaTbCA
Ha UMMefaHc ceTn AnA paccMaTpyBaemMol YacToTbl.
MonHbIN KO3GOULNEHT HEANHENHBIX NCKAXKEHWI
HanpsaxeHua (THD) paccumTbiBaeTcA Ha OCHOBE OTAENbHbIX
rapMOHUK HanpsxeHna no cnepytouein dopmyrne:

2 2 2
Ug + Uz + ..+ Uy
U1l

THD =

3.2.7.2 TpeboBaHMA K U3NyYEHUNIO FAPMOHNK

O6opyAoBaHMe, NOAKNIOYEHHOE K KOMMYHaNbHOM
aneKTpoceTn.

[ononHut |OnpepeneHne

enbHoe

o6opygnos

aHune

1 IEC/EN 61000-3-2 Knacc A ana TpexdasHoro
cbanaHcupoBaHHOro obopyaoBaHuA (Ana
npodeccroHanbHoro 060pyAoBaHNA CyMMapHOWA
MOLLHOCTbIO TONbKO A0 1 KBT).

2 IEC/EN 61000-3-12 O6opyaosaHue 16-75 A n
npodeccnoHanbHoe obopyaosaHue ot 1 KBT fo Toka
dasbl 16 A.

Ta6nuua 3.12 CtaHpapTbl Ha U3NlyYeHne rapMoHUK

3.2.7.3 Pe3ynbratbl NpOBEpPKM Ha
rapMoOHUKK (13nyyeHue)

Tunopa3smepsbl No mowHocTn go PK75 B T2 n T4
COOTBETCTBYIOT Knaccy A ctaHpapTa IEC/EN 61000-3-2.
Tunopa3smepsbl no mowHoctn ot P1K1 go P18K B T2 n go
P90K B T4 cootBetcTBytOT cTaHgapty IEC/EN 61000-3-12,
Tabn. 4. Tunopasmepbl No mMowHoctn P110-P450 B T4
TaKkke cooTBeTCTBYIOT cTaHaapTy IEC/EN 61000-3-12, xoTa
3TOro u He TpebyeTcs, MOCKONbKY TOKM MpeBblwatT 75 A.

B Tabsuya 3.13 nokasaHo, YTO MOLLHOCTb KOPOTKOrO
3aMbIKaHVA UCTOUYHMKA MUTAHUA Sks. B TOUKE MOAKIOUEHMUsA
WCTOYHMKA NUTaHUA MONb30BaTeNA K CeT KOMMYHanbHOro
aneKTpocHabxeHUA (Rsce) Bbllle Unn pasHa:

SK.S.:\/§ x RSCE x Ucemu x Iuﬁopyd. = \/5 x 120 x 400 x Io6upyd.

Tok otaenbHbIX rapMoHuK In/l1 (%)
Is I7 I I3
dakTnyecknin
. 40 20 10 8
(TMNNYHbIN)
MpepenbHoe
pea 40 25 15 10
Rsce=120
KoaddpuumeHT rapmoHMYecKoro nckaxeHus
TOKa (%)
PWHD (4acTuuHbIn
B3BELUEHHbIN
THD KoabduumeHT
rapMOHUYECKNX
NCKaXKeHu )
dakTnyeckuin
) 46 45
(TMNNYHbIN)
MpepenbHoe
pea 48 46
Rsce=120

Ta6nuua 3.13 Pe3ynbTaTbl NPOBEPKM Ha rapMOHUKU
(n3nyyeHue)

54 Danfoss A/S © 09/2014 Bce npaBa 3alyMLLeHbl.
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MoOHTaXXHUK 1nu nonb3osaTtesnb 06opynoBaHUs 06s3aH
obecneunTb NoaksioueHrie 0b6opyaoBaHNA TONbKO K TaKOMy
WCTOYHUKY NUTaHWS, MOLHOCTb KOPOTKOIO 3aMblKaHWUA S
KoToporo 6onblue NAn paBHa yKa3aHHOW B ypaBHeHUN, 1 B
cnyyae Heob6XOAMMOCTN [OMKEH NMPOKOHCYNBTUPOBATLCA C
onepaTopom pacnpenennTenbHON CeTU.

Jpyrve Tinopasmepbl MO MOLWHOCTU MOXHO NOAKMYATh K
ceTy 0bLLero Nob3oBaHUA MOC/e KOHCYNbTaLUmWii C
onepaTopom pacnpefennTenbHbIX ceTei.

CooTBeTcTBME TPE6OBAHNAM Pa3NNUHbIX YPOBHEN CUCTEMDI:
MprBeneHHble B Tabauya 3.13 paHHble MO TOKY rapMOHUK
AaHbl B cootBeTcTBUN € IEC/EN61000-3-12 11 € yyeTom
CTaHAapTa Ha CUCTeMbl CUNOBbIX NPUBOAOB. OHM MOTYT
NCMONb30BaTbCA B KAaYeCcTBE OCHOBbI AN1A pacyeTa BAUAHUSA
TOKa rapMOHUK Ha CUCTEMY UCTOYHMKA NUTaHUA U AnA
AOKYMEHTMPOBAHUA COOTBETCTBMA C COOTBETCTBYIOLUMY
pervoHanbHbiMK TpebosaHuamu: IEEE 519 -1992 n G5/4.

3.2.7.4 BnuaHne rapmMoHUK B cucteme
pacnpegeneHna MOLWHOCTH

Ha PucyHok 3.4 nepBuuyHasa o6moTKka TpaHcdopmaTopa
NOAKNIOYEHA K OOLLEN TOUKE HECKOSbKNX MPUCOEANHEHUI
(PCC1) uctouHmka cpepHero HanpsaxeHus. TpaHchopmaTop
UMeeT MMNeAaHC Zxfr N NUTAeT HECKONbKO Harpy3ok. B
o6Leln Touke HeCKONbKUX NpucoeanHeHnin PCC2
NOAKIIoUEHbl BMeCTe BCe Harpysku. Kaxpaa Harpyska
NOAKNIOYEHA NOCPeACTBOM Kabeneil, KoTopble MMEIT
umnepaHc Zi, Zo, Zs.

o
PCC1 g
n
@
[a)
o
MV 2
Lv
Zysy
PCC2
PCC3 PCC3 PCC3
Other
gon n =
Rectifier 1 Rectifier 2 Rectifier 3

PucyHok 3.4 Manaa cuctema pacnpepeneHus

TOKMN rapMOHUK HeIHENHbIX Harpy3oK Bbi3blBalOT
WCKaXeHVe HanpsXeHus 13-3a nepenaja HanpsXeHun Ha
UMneaaHcax cMcTeMbl pacnpegeneHus. Yem 6onblue
UMMEeAAHChl, TEM BbILLE YPOBHU NCKAXEHUA HAMPSXKEHUS.

McKarkeHne ToKa CBA3aHO C XapaKTepnctmkamm
annapaTtypbl 1 OTAENIbHbIMU Harpy3kKamu. WcKaxkeHne
HanpAXeHnA CBA3aHO C XapaKTepuctnkamm cnctembl. 3Han

TONbKO FAPMOHUYECKYIO XapaKTEPUCTUKY HarpysKu,
HEBO3MOXKHO NpeacKkasaTb UcKa)keHne Hanpsxenua B PCC.
Y1obbl Npepackasatb nckakeHue B PCC, Heobxoammo 3HaTb
KOHOUrypaumio cucTembl pacnpefeneHns u
COOTBETCTBYIOLUME UMMNEAAHCDI.

[na onncaHua nmnedaHca ceTu UCNonb3yeTca
pPacnpoCTPaHEHHbI TEPMUH «KOIPPULIMEHT KOPOTKOFO
3aMblKaHWA», Rsce. DTO OTHOLIEHME MeXAY KaXKyLuenca
MOLLHOCTbIO KOPOTKOFO 3aMblKaHUA MCTOYHUKA MUTaHUA B
Touke PCC (Sks) M HOMMHaNbHON KaXyLLehCa MOLYHOCTbIO
Harpyskm (Sosopya.)-

S

ce

Rsce = S
060opyo.

2
roe S, = U s

ZnumaHuﬂ

=Ux]

06opyo. o06opyo.

HeratnBHoe BausAHue rapMOHUK UMeeT ABa acneKkTa

. TOKM rapMOHUK BHOCAT CBOM BKN1af B CUCTEMHbIE
noTepy MOLHOCTK (B Kabensx, B
TpaHcpopmaTope).

. [apMoOHMYeCcKoe UCKaXeHne HanpsXeHua

BbI3bIBA€T BO3MYLLEHNA B APYINX Harpyskax v
YBENNUYMBAIOT NOTEPU B OPYINX Harpyskax.

Current

130BB541.10

System
Impedance

Voltage

Disturbance to
other users

Contribution to
system losses

PucyHok 3.5 OtpuuatenbHoe BANAHNE FaPMOHUK

3.2.7.5 CraHgapTbl 1 TpeboBaHuA K
OrpPaHNYEHNIO FAPMOHUK

TpeboBaHUA K OrPaHUYEHUNIO FAPMOHMK MOTYT ObITb
noapasfeneHbl Ha crnegylolme KaTeropum:
. TpeboBaHMs KOHKPETHbBIX MPUMEHEHWIA;

. CTaHAapPTbl, KOTOPbIe HEO6XO,D,VIMO CO6J'IIO,D.aTb.

Tp66OBaHVIﬂ, OTHOCALWMECA K KOHKPETHbIM NPUMEHEHNAM,
CBA3aHbl C KOHKPETHbIMU CUCTEMaMWK, ONA KOTOPbIX
NMEKTCA TEXHNYECKME NPUYNHbI CTPEMUTLCA K
OrpaHNYeHNI0 raPMOHUK.

Mpumep

[na nogknioyeHnAa AByx ABuratene MowHocTblo 110 KBT
[LOCTaTouyHO TpaHchopmaTopa Ha 250 KBA, ecnv oguH 13
ABuratesnen nNoakyeH HEMOCPEACTBEHHO K CETU MUTaHWA,
a Apyroi nuTaeTcA yepes npeobpasoBaTesib YacTOThI.
OpHako MolHOCTK TpaHchopmaTopa OyeT HeJoCTaToOuHO,
ecsin OT NpeobpaszoBaTens YacToTbl 6yAyT NMTaTbcA 0ba
aBuratens. Ytobbl 06ecneunTb BO3MOXHOCTb NMUTaHNSA
obovx aBuratenein yepes npeobpaszoBaTeny YacToThl,
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Heobxo4MMO MNCMONb30BaTb NN60 JOMONHUTENbHbIE 3.2.8 Tok yTeUKN Ha 3eMJio
CpeacTBa NoJaBNEHUA FapMOHVK B YCTaHOBKe, Mn6o
npnBoAbl C HA3KUMK TapMOHUKamW. CobniofaiiTe HaUMOHaNbHbIE U MECTHbIE HOPMATUBDI,
CyleCTBYIOT PasinUHbIe CTaHAAPTbI, HOPMATUBbI 1 OTHOCALWMECA K 3alMTHOMY 3a3eMyieHnI0 060pyaoBaHNA C
peKOMeHZaL MK, Kacalowmecs noaaBneHnsa rapMoHuK. B TOKOM yTeuku > 3,5 MA.
pasHbIX reorpaduyeckmx parioHax u PasHbix OTPACAX TexHonornsa npeobpasoBatenieil YaCTOTbl NpeAnonaraet
NPUMEHSIOTCA pa3nnuHble cTaHaapTbl. Hanbonee BbICOKOYACTOTHOE MEPEKIIIYEHNE NMPU BbICOKOW MOLYHOCTY.
pacnpoCTpaHeHbl CriegylolLMe CTaHaapThI: Mpy 3TOM reHepurpyloTCA TOKM YTEUKM B MPOBOAAX
3a3eMieHus.
. IEC61000-3-2
ToK yTeuku Ha 3emJil0 CO34aeTcA HEeCKONMbKUMU
. IEC61000-3-12 WCTOYHMKAMM 1 3aBUCUT OT KOHGUIrypaLumm CUCTEMbI;
. IEC61000-3-4 HYXKHO yuuUTbIBaTb cnepytowme dbakTopbi:
. IEEE 519 . ®unbtpbl BY
. G5/4 . InuHa kabena puratena
KoHKpeTHble cBefleHNA O KaXXJOM CTaHZapTe CM. B ° SkpaHnpoBaHme kabena Asuratens
Pykosoocmee no npoekmuposaHuto AHF 005/010. . MowwHOoCTb NpeobpazoBaTenia YacToTbl

B EBpone makcvmarnbHOe 3HauyeHne CyMMapHOro
Ko3pPuLMEHTa rapMOHMUECKUX ncKaxeHnin (THVD) Leakage current
cocTaBniAeT 8 %, ec/in yCTaHOBKa NOAK/0UeHa K I\
KOMMyHanbHow anekTpoceTn. Ecnu yctaHoBKa cogepxmt a
CO6CTBEHHbIN TpaHCPOPMATOP, TO NpeaenbHoe 3HaYeHne
THVD pagHo 10 %. KoHcTpykTueHo VLT® AQUA Drive
MoxeT Bbigepusatb THVD 10 %.

130BB955.12

3.2.7.6 llopgaBneHne rapmoHuK

Ha cnyuan, korga TpebyioTca AOMONHUTENbHbIE Mepbl MO
nopaeneHnio rapmoHuk, Danfoss npepnaraeT WypoKmi

accopTUMeHT obopyaoBaHue nofasneHus. K Hemy e

OTHOCATCA: -—
Motor cable length

b

. 12-umnynbCHble NPUBOAbI
PucyHok 3.6 BnuaHue anuHbl Kabena psuratens un
. OunbTpbl AHF TUMopa3mepa No MOLHOCTM Ha TOK yTeuku. Tunopasmep no
o MPUBOABI C HU3KAMM FaPMOHNKaMU MOLHOCTM a > Tunopasmep no mowHocTn b
. AKTUBHbIE PUNBLTPDI

Bbli6op peLueHns 3aBUCUT OT HECKONbKUX (paKTOPOB.

. CeTb (PpOHOBbIE NCKAKEHUSA, aCUMMETPUA CETH,
PEe30HaHC, TUM UCTOYHMKA (TpaHcpopmaTtop/
reHeparop)).

. MprmeHeHne (Npodunb HarpysKK, KONMYeCTBO 1

pa3mepbl Harpys3ok).

. MecTHble/HaumnoHanbHble TpeboBaHuA/NpaBmna
(IEEE519, IEC, G5/4 v T. B.).

. O6Lan cToumocTb BafeHusa (HavanbHas
CTOUMOCTb, PEHTAbENIbHOCTb, OOCTYKMBAHUE U T.
n.).

Cnepyet Bcerga paccmaTpriBaTb BO3MOXKHOCTb NMOAABNEHNA
rapMOHMK, €C/IN B Harpyske TpaHchopmaTtopa HeslmHelHasn
cocTaBnfowan pasHa 40 % vnu 6onee.

Danfoss npepnaraeT cpeacTsa Ana pacyeta rapMOHUK, CM.
2nasa 2.8.2 [lpoepammHoe obecneueHue 014 [MK.
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Tok YTeUKN 3aBUCUT TaKXe OT JIVMHENHbIX UCKaMeHWIA.

Leakage current

A

130BB956.12

[ ] THVD=0%

[l THVD=5%

Y

PucyHoK 3.7 BanaHune NcKaXkeHnA B LienNn Ha TOK yTeukun

B cootBetcTBUM co ctaHAapTom EN/IEC61800-5-1 (cTaHaapT
Mo cucTemMam CUJIOBOrO NpYBOJA) cnepyet cobniopatb
0cobyl0 OCTOPOXKHOCTb B TOM CJlyyae, eciv TOK yTeuku
npesbiwaeT 3,5 MA. CnegyeT ycnunutb 3a3emneHne CcornacHo
cnepyowmm TpeboBaHNAM K NOAKIIIOYEHMIO 3aLUUTHOrO
3a3eMJIeHUA.

. CeyeHue npoBofa 3a3emnieHuns (knemma 95)
2
DOJIXKHO ObITb He MeHee 10 MM,

. CnepyeT ncnonb3oBaTb ABa OTAENbHbLIX NPOBOAA
3a3em/IeHUsA COOTBETCTBYIOLLMX HOPMATUBaM
pa3mepos.

JononHutenbHylo MHPopMaLmio cm. B cTaHgapTax EN/
IEC61800-5-1 n EN50178.

Wcnonb3oBaHne AaTYNKOB OCTAaTOYHOIO TOKa

Ecnn ncnonb3ytotca gatumkm octatouHoro Toka (RCD),
TaKXe M3BECTHble Kak aBTOMaTMyecKue BbiKnoYaTenm gna
3aWunThbl OT yTeuek Ha 3emnio (ELCB), cobniopaite
cnegyowme TpeboBaHuA.

. Wcnonb3ynTe Tonbko RCD Tuna B, nockonbKy oHW
MOryT OGHapyK1BaTb NepemMeHHble N NMOCTOAHHbIE
TOKWN.

. Wcnonb3ynte RCD ¢ 3agepKoi, utobbl
NpefoTBPaTUTb OTKasbl B CBA3W C MEPEXOLHBIMU
TOKaMu Ha 3emJio.

. Pa3mepbl RCD cnepyeT noabupatb C yueTom
KOHOUrypaLumy cMcTeMbl U YCIIOBUIA OKpY»KatoLueit
cpefnpbl.

TOK yTeuKkun BK/IOYAeT HECKOJIbKO YacToT, MPOUCXOAALMX
Kak OT 4aCTOTbl CETEBOrO MUTaHWA, Tak U OT YacToTbl
KommyTauun. ObHapy*eHne YacToTbl KOMMyTaLMW 3aBUCUT
OT TMna mncnonb3yemoro gatumka RCD.

***** RCD with low f ¢ off al
Leakage current <
(o))
[} a
— RCD with high fycoff )
R
\\
\\
| -
\
\\
- S
50 Hz 150 Hz fow Frequency
Mains 3rd harmonics Cable

PucyHoK 3.8 OCHOBHble NCTOYHUKUN TOKa YTEUKMN

BennunHa ToKka yTeuku, obHapyxunaemoro RCD, 3aBucut ot
YyacToTbl cpe3a B gatumke RCD.

Leakage current [mA]

A

130BB957.11

[ ] 100 Hz
] 2kHz

I 100 kHz

PucyHok 3.9 BnuaHne npepenbHOl 4acTOTbl AAaTYMKOB

octatouHoro Toka (RCD) Ha TOK yTeuku

3.3 TMoakniouyeHue K ceTn

3.3.1 KoHdurypauum cetn n Bo3gencrane
2MC

CywecTByeT HECKOMNbKO TUMOB CUCTEM CETU NepeMeHHOro
TOKa Ans NuUTaHuA npeobpasoBaTeniein YyacToTbl. Kaxkabii 13
HUX BAUAET Ha XapakTepucTukn IMC cuctembl. C TOUKN
3peHna OMC HavnyJlwen cumTaeTca 5-NpoBoAHasa cuctema

MG20N650
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TN-S, a cuctema anekTponutaHus IT ¢ nsonnpoBaHHOM
HeNTpasnblo HauMeHee XenaTesibHa.

Tun cncrembl OnucaHune

Cncrembl CywecTtByeT 2 TMMNa CUCTeM pacnpefeneHns

3M1eKTpOoNnUTaHnA cetn ¢ cuctemoni 3asemnenma TN: TN-S n

N TN-C.

TN-S 5-npoBofHasA cucTema C OTAebHbIMU
nposogHnkamu Hentpanu (N) 1 3aWmTHOrO
3a3emneHus (PE). OHa obecrnieuynBaer
Haunyywwme ceonctBa IMC 1 ucknovaet
nepegayy nomex.

TN-C 4-npoBofHaA cucTemMa C COBMELLEHHOW
HeWTpasnbio 1 NPOBOAHUKOM 3aLMTHOrO
3a3emnenua (PE) no Bcen cucteme.
O6beariHeHre NPOBOAHNKOB HENTPaNu u
3aLUMTHOrO 3a3eMSIEHUA NPUBOAUT K MIOXMM
xapaktepuctmkam IMC.

Cncrema 4-npoBofHan cncTema C 3a3eMSIEHHbIM

371eKTponNuTaHmA NPOBOAHNKOM HeWTpanu 1 OTAeNbHbIM

T 3a3emsieHMeM 6710KOB NpeobpaszoBaTenen.
Mpn npaBunbHOM 3a3emneHnn 3Ta cuctema
nmeeT xopolumne xapakrepmctmkm SMC.

Cnctema M3onnpoBaHHasa 4-npoBoaHas cuctema c

anekTponutaHus IT [ NPOBOAHNKOM HelTpanu, KOTopbli MN6o He
3a3emreH, Mnbo 3asemneH yepes
conpoTuBeHue.

Ta6nuua 3.14 Tunbl CUCTEM CETU NMePeMEeHHOro Toka

3.3.2 Hu3KouacToTHblE MOMEXN B
NMUTaloLLLEN CeTH

3.3.2.1 HecuHycomnpanbHoe nutaHue ot
cetu

CeTeBoe HanpsKeHne pefko GbiBaeT paBHOMEPHbIM
CUHYCOMAANbHBIM Hanps»KeHnem C NOCTOAHHOMN
aMnANTYAOM 1 YacToTON. YacTMUYHO 3TO 06YCNnoBNEHO
Harpyskamu, KoTopble OTOMpaloT 13 CceTh
HecrHycompaanbHble TOKW U UMEIT HeNNHEHble
XapaKTePUCTUKK: 3TO KOMMbIOTEPbI, TENEBM30PbI,
UMMYJIbCHblE NCTOYHUKN NUTaHMUA, SHeprospdeKTuBHbIe
namnbl 1 npeobpasoBarteny YactoTbl. OTKNOHEHUA
HeunsbeXxHbl. B HeKoTopbIX Npefenax oHW JOMYCTUMBI.

3.3.2.2 CootBetctBUE Anpektnsam no SMC

B 6onblei yact EBponbl 06bEKTVBHAA OLEHKa KayecTBa
NUTaHWA B 31EeKTPOCETU NPOU3BOAMTCA COrNacHo AKTYy no
3N1eKTPOMarHUTHOWN COBMeCTUMOCTU ycTpoicts (EMVG).
CooTBeTcTBME TPebOBaHNAM STOFO HOPMATUBHOIO aKTa
rapaHTMpyeT, YTo BCe YCTPONCTBA W CETU, NOAKMIOUEHHble K
cucTeme pacnpefeneHun 3neKTposHepruu, yayTt
BbINONHATL CBOE MNpefHa3HayeHne 6e3 cosgaHua npobnem.

CraHpaprt OnpepeneHune

EN 61000-2-2, EN | Onpepenset npeaenbl NO Hanps>KeHno

61000-2-4, EN NUTaHVA B SNEKTPOCETWN, KOTOPbIE AOJSIXKHbI

50160 cobnofaTbCcA B KOMMYHabHbIX 1
MPOMBILLIEHHBIX CETAX SNEKTPONUTaHWA.

EN 61000-3-2, Perynupyet nomexu B nutaroLien cetu,

61000-3-12 BO3HMKaloWme B pesynbraTe NOAK/IOYeHNA
YCTPOWCTB.

EN 50178 OnpegensaeT NopAfoOK NCNONb30BaHNA
3NEeKTPOHHOrO 060PYAOBaHNA B CUIIOBBIX
yCTaHOBKax.

Ta6nuua 3.15 CraHpapTbl NnpoekTupoBaHua EN no kauectBy
NUTaHUA B DNIEKTPOCETMN

3.3.2.3 NpeobpazoBaTtenun 4acToTbl, He
co3patoLime nomexu

Kaxgblii npeobpasoBaTtenb 4acTOTbl CO34AET MOMEXM B
nutatowen cetn. CoBpemeHHble CTaHAAPTbI onpegeneHbl
TONbKO ANA AMana3oHoB 4YacToT fo 2 K. HekoTopsble
npeobpasoBaTeny cABMraloT AnanasoH nomex B
aneKTpoceT! B ob6nacTb Bbilwe 2 K, KoTopas He
pernameHTMpyeTca CTaHAAPTOM, Takue npeobpasosatenu
MapKUPYIOTCA Kak He co3patolne nomex. B Hactoswee
BpeMA UCCnefyoTcA BO3MOXHbIE OrpaHMYeHnsa Ans 3Ton
obnactu. MpeobpasoBaTeny YacToTbl HE YCTPAHAIOT NOMeXU
B NMUTAlOLWEN CEeTN.

3.3.2.4 Kak obpasyloTcsa nomexu B
NUTalOLWEN CeTU

Momexu, nckaxawLwme CMHYCONAANbHYIO BOJIHY B CETH
3NEeKTPONUTaHNA 13-3a NYNbCUPYIOLWNX BXOLHbIX TOKOB,
06bIYHO Ha3blBalOTCA rapmoHuKamu. Mo aHanusy Qypbe ux
MOXHO OLeHMTb BMAOTb A0 2,5 KIu, uto cooTtBeTcTByeT 50-11
rapMOHUKe CeTN SNEKTPOMNUTaHNWA.

DTOT BUA FaPMOHNYECKMX MOMEX B CETW SNEKTPONUTAHUSA
CO3[aeTcs BXOAHbIMU BbINPAMUTENSMU Npeobpa3soBaTesnei
yacToTbl. Korga npeobpasoBaTtenn YacToTbl MOAKOUYEHDbI K
cetn 50 Iy, 3-A rapmoHuka (150 ), 5-a rapmoHumka (250 Iuy)
unu 7-a rapmoHuka (350 lu) ageMoHCTpuMpyloT camoe
aKTMBHOE BAusHUe. ObLee cofeprkaHNe rapMOHUK
Ha3blBAETCA MOSHbIM KOIPPULMEHT rapMOHMNYECKNX
nckakeHnn (THD).

3.3.2.5 Bo3pgenctBne nomex B c€TM NUTAHUA

[apMOHUKM 1 OTKIIOHEHUA HanpsXKeHWA ABNAIOTCA ABYMsA
dbopMamMmn HM3KOUYACTOTHBIX MOMEX B nuTatoen cetu. Ux
BMA B NCTOYHUKE MOMEX OT/IMYaeTca OT BrAa B fitobon
APYron Touke CeTu SNeKTPONUTaHMA NPU NOAKIIIOYEHHOMN
Harpyske. MosTomy npu oueHke 3¢deKToB nomex B ceTu
31eKTponnTaHMA Heo6XoANMO COBMECTHO onpeaenvTb psag
pPa3NnyHbIX BANAHMIN. K HUM OTHOCATCA nofaya n3 cetu
3/1eKTPONUTaHWSA, ee CTPYKTYpa 1 Harpysku.
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B pesynbrate Nomex B CETU 3NEKTPOMMUTAHNSA MOTYT
BO3HMKATb NpeaynpexaeHns O NOHUKEHHOM HaMps>KeHuK
1 6onee BbICOKME MOTEPU MPU GYHKLMOHUPOBAHUN.

MpepynpexaeHnsa o NOHWXEHHOM HanpAXeHun
o HenpaBunbHoe n3mepeHune HanpskeHWA
BCNeACTBME NCKaXKEHNA CUHYCOUAANIbHOrO
Hanps»KeHWA B CETW.

. MpuBOAAT K HENPABUIBHOMY U3MEPEHUIO
MOLLHOCTK, TaK KaK TOSIbKO M3MePeHUs UCTUHHOM
CpepHeKBagPaTUYHON MOLWHOCTY YUNTbIBAOT
rapMOHMNUYECKYIO COCTaBNAOLLYIO.

bonee BbicoKne norepu
° rapMOHVIKVI CHUKAKT aKTUBHYIO MOLLHOCTD,
NONTHYIO MOLWHOCTb U P€AKTUBHYIO MOWHOCTb.

. Vckaxalowwme anekTpudecKmne HarpysKku Bbi3blBatoT
CNbILIMMbIE MOMEXW B APYr1X YCTPOMCTBAX, a B
XyALWeM ciyyae MOryT MPUBECTU K UX BbiXOZy U3
cTpos.

. B pesynbraTte HarpeBa CPOK Cny6bl YCTPOWCTB
CoKpallaercs.

YBEJOMJIEHU

M3nnwHee copepaHme rapmMoHUK Harpy»aet
o6opyapoBaHve No KoMneHcauun KosdduumeHTa
MOLLHOCTU 1 MOXET Aaxke NPUBECTU K ero BbIXoay us
ctposA. o 3Toi npuunHe cnepyet obopyaosaTb
Apoccensamn o6opyaoBaHMe KOMMeHcaumm
Ko3¢drLeHTa MOLHOCTM NPU HaNUYyUn U3NMLLIHEro
cofiep>KaHNA rapMOHUK.

3.3.3 AHanu3 nomex B NMuUTaloLlen cetn

YT06bl N36eXaTh YXYALWEHUA KauyecTBa SHeprocHabxeHna B
nuTaloLen ceTh, MOXKHO BOCMOJb30BaTbCA PAAOM METOL0B
aHanv3a CUCTeM UNU YCTPOWCTB, MOPOXKAAIOLWNX
rapmoHuveckue Toku. CpefcTBa aHanv3a ceTen NUTaHMA,
Takue Kak MO pacueta rapmoHuk (HCS), aHanunsupyiot
MPOEKT CUCTEMbI Ha NpeAMEeT rapmMoHuK. MoXHO 3apaHee
UCMNbITaTb KOHKPETHbIE KOHTPMEpPbI 1 obecneunTb
COBMECTUMOCTb CUCTEMbI B AaNbHeNLIEeM.

YT06bl 3arpy3unTb NporpamMmMHoe obecrneyeHvie Ans aHanmsa
CUCTEM CETEBOTO MUTaHWUA, NepenauTe Ha canthttp://
www.danfoss-hcs.com/Default.asp?LEVEL=START .

YBEJOMJIEHU

KomnaHua Danfoss o6nafaet BbICOKUM ypOBHEM
KoMneTeHuuu B o6nactn SMC n npepocTtaBnser
3aKa3umkam ycnyru no aHanusy SMC ¢ getanbHomn
OLEHKOW WM pacyeTamm ceTu, a TakxKe NpoBoanT
yue6Hble Kypcbl, CEMUHApPbl N MPaKTUKYMbl.

3.3.4 BO3MOMXHOCTU CHUXKEHMA NMoMeX B
nUTaroLWEN ceTn

B obwem cnyyae nomexv B nuTaoLleil ceT oT
npeobpasoBaTeneli COKpaLLalTCsa NOCPEACTBOM
OrpaHMYeHNs amnanTyabl NynbCAPYOLMX TOKOB. TO
ynyJwaet Ko3bpuumMeHT MoWHOCTH A (nambgaa).

EcTb HeckonbKO MeTOAOB, KOTOpble peKoMeHayeTcA
NPVUMEHATb 1A UCKIIOYEHNA TaPMOHUK B NUTAlOLWEN CeTu:

. BxogHble 4poccenn uny BCTaBKM NOCTOSHHOTO
TOKa B NMpeobpasoBaTesnsax yacToTbl.

. MaccuBHble GUALTPDI.

. AKTVBHble GUALTPBI.
. Mnockre BCTaBKM MOCTOSAHHOIO TOKa.
. YcTponcTBa akTUBHOMN GUAbTPauumn 1 NpuBoAbI C

HU3KUM YPOBHEM rapMOHUK.

. Bbinpamutenu ¢ 12, 18 nnn 24 umnynbcamm Ha
LKA,

3.3.5 PagmnouyacToTHble nomexmu

I'Ipeo6pasoBaTen|/| YyacToTbl co3patoT BY-nomexum B €BA3M C
nx mmnynbCamun Toka I'IEDEMeHHOVI BNNTENbHOCTI.
I'Ipeo6pasoBaTen|/| n Kabenu gsuratenen N3Ny4vatoT 3TN
cocTaBidAwWKMeE, a TakKe NPoBOAAT UX B CUCTEMY nuTatowen
ceTu.

®unbTpbl BY-nomex ncnonb3yotca Ans yMeHbLUEHUA MOMeX
B NuTatowein cetn. OHM obecneunBaloT YyCTONUMBOCTb K
LWyMaM 1 3alULLIaT YCTPONCTBA OT BbICOKOYACTOTHbIX
HaBefEeHHbIX MO LenaM nNuTaHna nomex. OHM Takxe
CHWKAIOT MOMEXM, HaBOAUMblE Ha Kabenb NUTaHUs OT CETH,
1 n3nyyeHne oT Kabena nutaHua cetn. OuAbTPbI
npeaHasHayveHbl 4NA orpaHUYeHnA NOMeX A0 3afaHHOro
YpOBHA. BcTpoeHHble GunbTpbl YacTo ABnAtTCA
CTaHOapTHbIM 060pyAOBaHMEM, PacCUYMTaHHbIM Ha
onpepeneHHyto cTerneHb NoMexoyCcTONYMBOCTU.

YBELIOMJIEHU

Bce npeo6pasosatenu yactotbl VLT® AQUA Drive B
CTaHAAPTHOW KOMMNeKTaLumn ocHalleHbl BCTPOEHHbIMU
Apoccensimy, NOAABNAIOWMNMM MOMEXUN B NUTaloLWen ceTu.

3.3.6 Knaccndumkayma mecta skcniyaTaumm

CambIM BaXkHbIM HaKTOPOM, BIMSIOWMM Ha BbINOSHEHNE
TpeboBaHMin K DMC, ABNAETCA Hannyme TOUYHbIX
TpeboBaHWI K cpefie, B KOTopoii byaeT paboTtaTb
npeobpasoBaTenb YacToThl.
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VLT® AQUA Drive FC 202

3.3.6.1 Cpega 1/knacc B: Munble

Mpou3BoACTBEHHbIE OGBEKTDI, MOAKMOUEHHBIE K
KOMMYHanbHOM HU3KOBOJMIbTHOM CEeTU, BKOYas 061acTu ¢
ManbIM1 NMPOMBbILLNIEHHBIMU 06bEKTaMU, OTHOCATCA K
KaTteropum cpefa 1/knacc B. Y HUx HeT coBCTBEHHbIX
pacnpegenuTesnbHbIX TPaHCPOPMATOPOB BbICOKOTO U
CpefHero HamnpsXeHus Ans co3faHusA OTAeNbHON cetTu
aneKkTponuTaHua. Knaccudrkauma cpes NpuMeHsaeTcs Kak
BHYTPY 30aHUIA, TaK U cHapyxun. Cpean TUMUYHBIX
NPVUMepoB — [EeNOBbIE LIEHTPbI, XWUJble 3AaHWS,
pecTopaHbl, aBTOMOGUIbHbIE MAPKOBKYM 1 pa3BneKaTesibHble
COOPYKEHUS.

3.3.6.2 Cpepga 2/knacc A: MNpombliwneHHble

MPOMBILLNIEHHBIE 3IEKTPOCETU CETU HE COefMHEHbI C
KOMMYHasnbHOW 3N1eKTpoCeTbio. BMmecTo 3T0ro B HMX
MCNOJb3YITCA COOCTBEHHbIE BbICOKOBOJIBTHBIE MU
CpefHeBONbTHbIE pacrnpeaenuTenbHbie TPaHCPopMaTopbI.
Knaccudukaums cpef, NPUMEHAETCA KaK BHYTPU 3[4aHWN,
TaK U CHapyXu.

OHM onpepenaAnTCcA Kak NPOMbILWIEHHbIE U
XapaKTepusyloTca CneayoWwnuMy KOHKPETHbIMA
3M1eKTPOMarHUTHbIMU YCSTIOBUAMMU:
. Hannume HayuHbIX, MeAVLUHCKNX Unn
MPOMBILUNIEHHBIX YCTPOWCTB.

. KOMMyTaLI,VIﬂ 6onbLNX WHAOYKTUBHbBIX N €MKOCTHbIX
Harpysok.

. MpunCyTCTBME CUNBHBIX MAarHUTHbLIX MOJNEN
(HanpvMep, B CBA3U C BbICOKMU TOKaMW).

3.3.6.3 Ocobble ycnosusa

B obnactax ¢ TpaHcpopmaTopamn CpefHero HanpsaXeHus,
ABHO OTAENIEHHbIX OT ApYyrux obnactei, cam Nonb3oBaTesNb
peLlaeT, K Kakomy TNy Knaccmukaumm OTHeCTU ero
06beKTbl. Monb3oBaTelb HECET OTBETCTBEHHOCTb 3a
ob6ecneyeHne SMC, Heobxopgumon ana 6ecnepeboliHon
paboTbl BCEX YCTPOWCTB B YKa3aHHbIX YCIOBUAX.
Mpumepamn 0cobbIx Cpef MOTyT CNYXWUTb TOProBble
ueHTpbl, cynepmMapkeTbl, A3C, oducHble 3aaHMA 1 CKnagbl.

3.3.6.4 lpegynpexpatoLwas MapKMpoBKa

Korpa npeobpasoBatenib 4acTOTbl He COOTBETCTBYET
TpeboBaHuAM KaTeropun C1, HeO6XOAMMO HaHECTU
npegynpexpaaiollee yBegomneHue. 3a 3To HeceT
OTBETCTBEHHOCTb 3KCMyaTaHT. [ofaBneHne nomex
OCHOBaHO Ha knaccax A1, A2 n B B ctaHgapte EN 55011. B
KOHEUHOM cyeTe 3KCMyaTaHT HeceT OTBETCTBEHHOCTb 3a
NpaBuUnbHy0 Knaccudukaumio YCTPONCTB 1 3aTpaThl Ha
peleHne cBasaHHbIX ¢ SMC npobnem.

3.3.7 Vicnonb3oBaHue C U30/IMPOBAHHbBIM
BXOAHbIM UCTOYHMKOM

Mo Gonblien YacTh B anekTpocHabxeHnn B CLUA
MCMOJIb3yeTCs FPYHTOBOE 3a3emsieHne. XOTs 3TO pefiko
BcTpeyvaetca B CLUA, nogaya nutaHma Takke MOXeT
NPOV3BOAMTLCA OT U30IMPOBAHHOIO MCTOYHMKA. Bce
npeobpasoBartenu yactotel Danfoss moryT ncnonb3oBatbcs
KaK C M30/IMPOBaHHbIM NCTOYHUKOM BXOAHOMO TOKa, TaK U C
3a3eM/IeHHbIMU CUTOBBIMW JIMHWUAMM.

3.3.8 KomneHcaumna koapounumneHTa
MOLLHOCTM

O6opynoBaHMe KoMneHcaunm KoaodurumeHTa MOLWHOCT
CNYXNT ONs CHUXKeHWA $pa3oBoro casura (@) mexay
HanpsXeHVEM 1 TOKOM, OHO CMeLlaeT Ko3pdrumneHT
MOLLHOCTMK 6nvke K eguHuLe (cos ). OTo Heobxoaumo npu
MCMOJIb30BaHNM B CUCTEME GOJMbLIONO YMCIa MHAYKTUBHBIX
Harpysok, Tak/x Kak 3N1eKTpoABurateny unm
nycKoperynvpyiowas annapaTypa JIIOMUHECLEHTHbIX famr.
MpeobpasoBaTteny 4YacToTbl C M30IMPOBAHHON LIEMbIO
MOCTOAHHOIO TOKa BOOOLLE He MOTPebNAT peakTUBHOM
MOLLHOCTU M3 CETU NUTAHWA U He MPOU3BOAAT CABUra
Ko3dduLMEeHTa MOLWHOCTA. Y HUX COS @ NpUbAN3nTENbHO
paseH 1.

o 3ToN NpuunHe aBUratenn € ynpasnaemon CKOPOCTbIo
He TpebyeTca yumTbiBaTb NPU pacyeTe XapaKTepucTuk
obopyaoBaHuA KomneHcaummn KosdduureHta mowHocTn. B
TO e BPemA TOK, MoTpebndembili o6opyaoBaHremM
KoppeKunn KosdPprLmeHTa MOLLHOCTYM, BO3pacTaeT, Tak Kak
yacToTHble NpeobpaszoBaTeny GopPMMPYIOT rapMOHNYecKne
KonebaHuA. Mo mMepe pocTa uncna reHepaTopPOB raAPMOHMK
pacTeT Harpyska Ha KOHAEeHCaTopbl 1 TennoBblAeneHne B
Hux. Mo3Tomy cnepyet ocHacTUTb 06opyAoBaHMe
KoppeKunn KospPrLmeHTa MOLHOCTM APOCCeNAMU.
[poccenn Takxe NpefoTBPALLAlOT PE30HAHC MeXAY
VHAYKTMBHOCTBIO Harpy3oK 1 eMKocCTblo. [ina
npeobpasoBateneli ¢ @ <1 Takxe TpebytoTca apoccenu B
obopynoBaHUN KoppeKunn KodbduLmeHTa MOLLHOCTY.
Takxe crnepyeT yumTbiBaTb 60nee BbICOKMIA YPOBEHD
peaKTVBHON MOLLHOCTM, MPU ONpefesieHnn pa3mMepoB
Kabenel.

3.3.9 3apepKa BXOQHOro NUTaHUA

YT06bl Y6eautbca B NPaBUIbHOCTY PaboTbl Cxem
rnopaBneHVa NMMYNbCOB Ha BXOAe, NpoHabiopariTe
BPEMEHHYIO 3aiePXKKy MeXAay YCrelHon nopayen
BXOZHOIO NUTaHWA.
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B Tabnuya 3.16 yka3aHO MUHVMAasbHOE pa3peLleHHoe
BpeMmsA, KOTOpOe AOSIKHO MPOXOoANTb MeXAy nogavyamm
BXOAHOrO MUTaHWA.

BxopgHoe HanpsxeHue [V] 380 | 415 | 460 | 600

Bpemsa BbigepxKn [c] 48 65 83 133

Tabnuua 3.16 3aaep)KKa BXOAHOIO NMUTAHUA

3.3.10 lMepexopHble npouecchl B ceTU

I'IepeonHble npoueccbl — 3TO KpaTKne CKaykun
HanpAaXeHnA nopAaaka HECKOJIbKUX TbiCAY BOJIbT. OHu moryT
BO3HMKaTb BO BCEX BMAAX CUCTEM pacnpeneneHna nnTaHuA,
B TOM 4ncne B NPOMbILIEHHDbIX N XUNbIX Ccpedax.

Yaapbl MOMHUY — PACMPOCTPAHEHHan NpUYMHa
nepexofHbix npoueccoB. OHM TakKe BO3HUKAIOT Npu
BKJIIOUEHVN UK OTKIIOUEHWN BONbLWIMNX HArpy30K 1 Npw
nepeksiyeHnn apyroro 060pyaoBaHusa no
NPOTVBOAEVCTBUIO MEPEXOAHBIM MpoLeccam, Hanpumep,
060pyaoBaHNA KoppeKunn KoabduumeHTa MOLLHOCTY.
MepexogHble NpoLecchl Takke MoryT GbiTb Bbl3BaHbI
KOPOTKUMU 3aMblKaHUAMK, cpabaTbiBaHiem
aBTOMATMUECKMX BbIK/loYaTenen B cUcTemMax
pacnpegeneHus NUTaHUA WA MHAYKUMOHHOW CBA3bIO
Mexay napannenbHbiMK Kabenamu.

MDopMbl 3TVX NepexofHbIX NPOLEeCCOB U cofepKaHne B HUX
SHeprun onucbiBatotcA B ctaHgapTe EN 61000-4-1.
CywecTtsyeT pAf MeTOAOB MO OrpaHNYeHNI0 UX BPeAHbIX
nocnefcTenin. Mepsbin YpoBeHb 3almUTbl OT NePexXofHbIX
NpoLeccoB C BbICOKOW 3Heprueit obecneunsaioT
rasoHanosIHeHHble Pa3pAAHUKNA U UCKPOBbIE MPOMEXYTKU.
[nAa 3awmTbl BTOPOro YPOBHSA B GONbLUMHCTBE 3NEKTPOHHbIX
YCTPONCTB, BKMOYaa npeobpasoBaTeny 4acToThl,
NCMONb3yI0TCA 3aBUCUMbIE OT HanpAXeHUA pe3ncTopbl
(BapucTOpbI), KOTOPbIE Cria)kMBalT NnepexoaHble NpoLecchl.

3.3.11 PaboTta ¢ pe3epBHbIM reHepaTopom

Wcnonb3ynte cnctembl pe3epBHOro NutaHuA, Korga
HeobXxoauMo nponoxeHve paboTbl 1 B Cjlyyae OTKasa
nuTaHua ot ceTu. OHX TakXKe UCMONb3YTCA NapannenbHo ¢
KOMMYHaNbHOW 3NeKTPOCeTbO ANA AOCTMXKEHUA Gonbluei
MOLLHOCTU NUTaHWA. 3TO PacnpoCcTpaHeHHas NpaKTMka ans
YCTaHOBOK COBMeLLEeHHOWN reHepauun Tenna u
3NeKTPO3HePrnm, UCMosb3ytoLas NPerMyLLeCcTBa BbICOKOMN
3HeproadpeKTMBHOCTU 3TON GOopMbl NpeobpasoBaHnA
SHepruun. Korga pesepBHOe NuTaHUe NOCTyrnaeT oT
reHepaTopa, MMMnefaHC CeT NUTaHKUA OObIYHO BbILLE, YeM
npvi NOyYEHUN MOLLYHOCTU OT KOMMYHAJIbHOWN 3N1EKTPOCETH.
3TO NPUBOAUT K YBEIMYEHWIO CYMMapPHbIX rapMOHUYECKUX
nckakeHnn. Mpu Hagnexallem NPoeKTUPOBaHMM
reHepaTopbl MOryT paboTaTb B cMCTEMe C YCTpONCTBamMu,
HaBOAALLUMMW rapMoHUYeckune KosnebaHus.

PekomeHAyeTCA pacCMOTPETb MPOEKT CUCTEMBI C
pe3epBHbIM reHepPaTOPOM.

. Korga cncrtema nepeknyaeTca C pa6OTbI OoT cetn
2N1eKTpoNnUTaHMA Ha pa60Ty OT reHepaTtopa,
06blUYHO rapMmoHuYyecKasa Harpyska BO3pacTtaeT.

. MpoeKTpOBLLYMKaM crepyeT paccuntaTtb Um
N3MepUTb YBEeNIMUYEHVE FAPMOHNYECKOW HarpysKu,
yTO6bI Y6eanTbCA, UTO KauecTBO 3NeKTPOonUTaHnA
COOTBETCTBYET HOPMaT/BaM, TeM CaMblM
NpeAoTBPaTMB CBA3aHHbIE C FapPMOHKKaMM
npob6nembl N 0TKasbl 060pPy[OBaAHNA.

. Cnepgyet n36eratb aCIMMETPWYHOI Harpy3Ku
reHepaTopoOB, Tak Kak OHa Bbi3blBaeT
MOBbILLEHHbIE NMOTEPU U MOXET YBENNYNTb 0bLwme
rapMOHMNYECKMNE NCKaKEHNA.

° Kop3uHouHasa HamoTKa 5/6 06MOTKM reHepaTopa
ocnabnaeT 5-10 U 7-10 FAPMOHVIKK, HO Bbi3blBaeT
pocT 3- rapMoHUKKN. Kop3nHouHasa HamoTKa 2/3
YMEHbLUAET TPETbIO FAPMOHUKY.

] Mo BO3MOXKHOCTN SKCnNyaTaHTy cnegyert
OTKNOYaTb o6opy,qOBaH|/1e Koppekunn
KOBd)d)I/ILlI/IEHTa MOLLHOCTW, TaK KakK OHO MOXeT
BbI3blBaTb B CUCTEME PE3OHaHC.

. [poccenn unu akTnBHble GUABLTPLI MOTYT
0CnabnATb rapMOHNKK, TakXKe 3TO BO3MOXKHO Npu
napannenbHOM MCMONb30BaHNN PE3NCTUBHbBIX
Harpysok.

. EMKOCTHbIe Harpysku, Ncnosb3yemble
napannenbHo, CO34aloT AOMONHUTENbHYIO
Harpysky B CBA3W C HenpenackasyembiMm
abdekTammn pesoHaHca.

bonee TouHbIN aHanM3 Bo3mMoXeH ¢ nomoubto MO aHanuza
anekTpocetelt, Takoro kak HCS. Ytobbl 3arpysutb
nporpaMmmHoe obecrneyeHne A aHanm3a CUCTeM CETEBOrO
nUTaHWsA, NepenanTe Ha canut http://www.danfoss-hcs.com/
Default.asp?LEVEL=START .

B Tabnvue npenenos rapmMoHVK NpuBefeHbl MakCUMasbHble
3arpysku, gonyckatouime 6ecnepeboliHyio paboty
COOPYXeHU Npu paboTe C NOPOXKAAIOLMUMUN FAPMOHNKN
YCTPONCTBaMU.

Mpepenbl rapMoHNK
. Bbinpamutenun B2 n B6 =makcumym 20 % ot
HOMWHaJIbHOW HarpysKku reHepaTtopa.

. Boinpamutenb B6 ¢ gpoccenem=>makc. 20-35 % ot
HOMWHaNbHOWM Harpy3Kku reHepaTtopa, B
3aBMCMMOCTM OT ee cocTaBa.

. Ynpasnaembii BbinpAmuTens B6 =>makcnmym 10 %
OT HOMWHANbHON HArpy3Ku reHepartopa.
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3.4 WHTerpauwuna gsuratens

3.4.1 Y10 cnegyet yunTbiBaTb Npu BbibOpe
Asuratens

Mpeobpa3oBaTenb YacTOTbl MOXET CO3LaBaThb
aneKTpUYecKne HarpysKku Ha asuratenb. Mostomy npu
COMpsPKeHUN ABWraTens 1 npeobpasosaTtens YyacToTbl
HeobXoAMMO y4ecTb crepylolne ABneHus:

° Hal'lpﬂ)KEHVIe n3onaynn
° HanmeeHme noawnnHNKOB

. Tennosas Harpyska

3.4.2 CyvHycomnaHble GpunbTpbl 1 GUALTPBI
du/dt

BbixoaHble GUALTPbI MOryT GbITb MONE3HbI AN HEKOTOPbIX
ABUraTenemn 3a CYeT CHUXKEHMWA INeKTPUUYECKON HarpysKku v
BO3MOXXHOCTW UCMOJIb30BaHMA bonee ANNHHbIX Kabenen.
BapwvaHTbl BbIXOAHbIX GUALTPOB BKOYAOT
CUHycompaanbHble GUNLTPLI (Takke Ha3sblBaeMble LC-
dunbrpamn) n dunstpsl dU/dt. Gunbtpsl dU/dt ymeHbLuatoT
pe3kocTb nogbema ¢poHTa umnynbcoB. CHyconaanbHble
bUNBLTPBI CrNaXXMBaIOT CKaUKM Hanps»keHua 1 npeobpasyioT
UX B MOYTW CMHycomay HanpskeHus Ha Bbixoge. C
HeKoTopbIMU Npeobpa3oBaTeNAMM YacTOTbl CUHYCOVAHbIE
bunbTpbl cooTBeTCTBYIOT TpeboBaHuAM EN 61800-3 RF,
kateropua C2, Ana He3KPaAHMPOBAHHbIX Kabenel geuratens,
cM. 2n1asa 3.7.5 CuHycouOHvle ¢punempel.

MoppobHee 0 AOMOMHUTENbHBIX CUHYCOMAHbBIX GUIbTPax u
dunbrpax dU/dt cm. B ennasa 3.7.5 CuHycoudHele unempsi 1
enaea 3.7.6 Qunempel dU/dt.

MoppobHee 0 HOMepax AnA 3akasa AOMONHUTENbHbIX
CUHYCOMAHbIX rnbTpoB U ¢dunstpos dU/dt cm. B
enaea 6.2.9 Qunemper dU/dt.

3.4.3 Hapnexalle 3a3emneHue asuratens

MpaBunbHOe 3a3emieHVe NeKTPOABUraTeENsA KpaliHe BaXXHO
NA TMYHON 6e30MacHOCTY U BbIMONIHeHWA TpeboBaHMIN No
SMC gna HM3KOBONLTHOrO 060pyaoBaHUA. MpaBubHOE
3a3emsieHne Heobxonumo Ansa 3¢deKTrBHOWN pPaboTbl
3KpaHMpPOoBaHMA 1 GUALTPOB. [NA NpaBUIbHON peanusaunm
SMC Heob6xoaMMO NPOBEPUTH BCE NMPOEKTHbIE AaHHbIE.

3.4.4 Kabenwu psuratenen

PekomeHfauun no Bbibopy Kabenei gBuratens, a Takxe
XapaKTepPUCTVKKN Kabeneii, npuBeaeHbl B
enaesa 7.5 TexHuuyeckue xapakmepucmuku kabened.

C npeobpa3soBaTenem 4acToTbl MOTYT MCMOMb30BaTbCA
CTaHZAPTHble TpexdasHble aCMHXPOHHbIE ABUraTeNN BCEX
TUNOB. 3aBOACKasA HAaCTPOWKa 3afaeT BpalLeHune no
YacoBOW CTpesike, NpPK 3TOM BbIxof NpeobpasoBaTens
YacToTbl MOAKNIOYAETCA CriefyowWwyM 06pa3om:

175HA036.11

97

Y

PucyHok 3.10 MoagknioueHne Knemm Ana BpaweHna Bana

ABUraTensa no 4acoBOW CTpenke v NPOTMB YaCOBOW CTPENKN

HanpaBneHune BpallueHNA MOXeT ObITb 3MEHEHO MyTeM
nepeknioyeHvs AByx ¢a3 B Kabene gBuratensa unm
nocpeacTBOM M3MEHEHUA HacTponKkn B 4-10 HanpasneHue
spaweHus 0sueamernsi.

3.4.5 JKpaHupoBaHue Kabens aBuratena

Ha Bbixoge npe06pa3OBaTene|7| 4acCTOTbl BO3HMKAIOT
nMnynbCbl C KPYTbiMA (I)pOHTaMVI. otn nMmnynbCbl cogepxat
BbICOKOYACTOTHblE cOCTaBnAloWme (B TOM yncne
rmrarepuesoro [Vana3oHa), YTo MOXET Bbl3BaTb
HexXenatenbHoe nsnyyeHne ot kabenen
BJ'IEKTpOﬂ,BVII'aTeJ'IeVI. 3KpaHVIpOBaHHbIe Kabenu puratena
CHMXAIOT Takoe msny4veHue.
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DKpaHMpOBaHMe AaeT cnepylolme pesynbraTbl:
. CHWXKaeT BeNMUMHY M3MTyYaeMbiX MOMeX.

. YnyuluaeT ycTOMUYMBOCTb K MOMEXaM OTAENbHbIX
YCTPOWCTB.

JKpaH yNaBIMBaAET BbICOKOUYACTOTHbIE COCTABASAOLME U
NPOBOAUT X OOPATHO B UCTOYHKK MOMEX, B AAHHOM
cnyyae — B npeobpa3oBaTesib YacToTbl. IKPAHMPOBAHHbIE
Kabenu gBuratenei Takxxe o6ecneymBaoT YCTONUMBOCTD K
romMexam OT PacMoIOMeHHbIX BONM3U BHELLHUX
WCTOYHVKOB.

Mpu 3TOM paxe xopollee SKpaHMpPOBaHMe He yCcTpaHAaeT
U3nly4YeHne NosHOCTbo. KOMMOHeHTbI cucTembl,
pacnonoxeHHble B 06nyyYaeMbx cpefax, JOMKHbI paboTtaTb
6e3 yxyfLeHVs XapakTepucTuK.

3.4.6 lNogkniouyeHne HeCKONMbKUX
JBuUraTenemn

YBEJOMJIEHU

Ecnun mowHoCTM ABUraTenein sHaunTeNnbHO pasnnyaloTcs,
TO MOFyT BO3HMKaTb Npo6siembl NPU NyCKe 1M Ha MasnbixX
CKOPOCTAX BpalLeHUs, NOCKOJIbKY OTHOCUTENIbHO
60nblUOe aKTUBHOE COMPOTMBIEHNE CTaTopa
MaJIOMOLLHbIX ABUratenein Tpebyer 6onee BbICOKOro
Hanps»KeHWA Npu Nycke K Ha Manbix o6opoTax.

MpeobpasoBaTesnb YaCTOTbl MOXET YNpPaBAATb HECKObKUMM
LBUraTeNnAamy, BKJIIOYEHHbIMU NapannenbHo. Mpu
MCNosb30BaHMK NapanienbHOro NoAKNoYeHnsa ABuratenen
cnepyeT yunTbiBaTb Cliefytole MOMEHTDI:

. B HeKoTOpbIX cMCTEMaX MOXET MCMONb30BaThCA
pexum VCCH,
. O6wmin TOK, NOTpebnaemblin aBUraTeNnAMu, He

[OJIKEH MPEeBbIWaTh HOMUHASMBHBIN BbIXOAHOW TOK
Iinv Mpeo6pasoBatens yacToTbl.

. He ncnonb3yitte obline coeanHernsa ana
ANVHHBIX Kabenewn; cm. PucyHok 3.12.

. TpeboBaHue Kk obLlen anuHe kabenei asuratenen,
yrnomsiHyToe B Tabnuya 3.4, 0eCTBUTENIbHO NKLLb
B C/lyyae, KOrga ANMHA KaXKaoro ms
napannenbHblx Kabenei He npesbiwaeT 10 M, CM.
PucyHok 3.14 v PucyHok 3.15.

. YuuTbiBanTe nepenag HanpaXeHUn mexay
Kabenamu guratens, cMm. PucyHok 3.15.

o Mpn HanUuMM BAHHBIX NapannenbHbix kKabenen
NCnonb3ywiTe NHAYKTVBHO-eMKOCTHOW GUNIbTp, CM.
PucyHok 3.15.

. B cnyyae pnuHHbIX Kabenen 6e3 ncnonb3oBaHMA
napannenbHoro NoAKAYeHNa cM. PucyHok 3.16.

YBEJOMJIEHU

Korpga pBuratenu coeguHeHbl napanfienbHoO, yCTaHOBUTE
anA napametpa 1-01 [lpuHyun ynpasnexHus oguzamesnem
3HaueHue [0] U/L.
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PucyHok 3.12 MNMopknioueHve o6WmMm XKrytom ana Kabenei
60nbLUO ANUHDI
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PucyHok 3.13 MapannenbHble Kabenu 6e3 Harpysku

MG20N650

Danfoss A/S © 09/2014 Bce npaBa 3alyMLeHbl. 63




L

WHTerpauma cuctembl VLT® AQUA Drive FC 202
2 2
N R
~ ‘ ‘ ~
[a) [a)
o) o
G ] R
= = 4 —
1= = 2N
= = =
W= =4
G =
PucyHok 3.14 MNapannenbHble Kabenu c Harpyskoi G
PucyHok 3.16 nnHHble Kabenu npu nocnefoBaTenbHOM
% nopKnoueHnn
] .
a
[aa]
R
GHZI 2
o ;i—
= = 2N
= = =
= = 4F
PucyHoK 3.15 VHAYKTMBHO-eMKOCTHOI GUABTP ANA AJIMHHBIX
napannenbHbIX Kabenei
Pasmepbl MowHocTb [KBT]
P W HanpsxeHue [B] 1 kabenb [m] 2 Kabens [m] 3 Kabens [m] 4 kabens [m]
KOpnycoB
400 150 45 8 6
A1, A2, A4, A5 0,37-0,75
500 150 7
400 150 45 20 8
A2, A4, A5 1,1-1,5
500 150 45 5 4
400 150 45 20 1
A2, A4, A5 2,2-4
500 150 45 20 6
400 150 45 20 1
A3, A4, A5 5,5-7.5
500 150 45 20 11
B1, B2, B3, B4, 11-90 400 150 75 50 37
C1,C2,C3,C4 500 150 75 50 37
A3 1,1-7,5 525-690 100 50 33 25
B4 11-30 525-690 150 75 50 37
c3 37-45 525-690 150 75 50 37

Ta6bnuua 3.17 MakcumanbHaa AnvHa KaXkaoro U3 napannenbHbix Kabenen
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3.4.7 N3onAaumnAa npoBoAoB yrpasieHna

FapMoHUYecKne nomexu, nsnydyaemble NPOBOLKAMU
ZBuraTenen, MOryT HapyLaTb CUrHasbl YrpaBieHns B
NpOBOAKe ynpasrieHVs npeobpasoBaTtesieM 1 NPUBOANTb K
oTKasam ynpasneHus. Kabenu asvratens n Kabenu
ynpaBneHna OO/MKHbI MPOKNaAbiBaTbCA oTAenbHo. Mpu
pa3neNibHOM pa3MeLleHnn Kabenein Bo3aencTBre Nomex
3HauUNTENbHO ocCNlabnseTcs.

. PaccTosiHve mexay Kabenamm ynpasneHvs v
Kabenamu auratens AOMKHO ObiTb 6onbue 200
MM.

. Mpy MeHbLIeM PACCTOAHUN HEOBXOANMbI

pasgenuTenbHble 3M1EMEHTbI, UIN e CTaHeT
BO3MOXHOW Nepefaya 1 HaBogKa Nomex.

. JKpaHbl yNpaBnsaowmx Kabenei fomxHbl 6bITb
NOAKIIIOYEHbl C 060MX KOHLIOB, TaK e, Kak 1
SKpaHbl CUI0BbIX Kabeneln asuraTeneii.

. Hanbonbliee ocnabneHune obecneunsatot
3KpaHMpPOBaHHble Kabena ¢ BUTbIMU
npoBoaHvKamu. OcnabneHne MarHUTHOro MNoss,
cocTasnsawlwee 30 ab npu ogHOM 3KpaHe,
BO3pacTtaeT go 60 ob npu fBONHOM 3KpaHe 1 A0
75 ob, ecnun npu 3TOM TakXe MCNOJb3YTCA BUTbIE
NPOBOAHUKN.

3.4.8 Tennosasd 3awuTa ABuratens

I'Ipe06pasoBaTer|b YyacToTbl obecneymBaeT TENNOBYIO
3alnTy aBuraTenAa HeCKOJIbKUMn cnocobamum:

. Mpegen KpyTALWEro MOMeHTa 3almwiaet
JBUraTenb OT Neperpyskn He3aBuUCMO OT
CKOPOCTY BpaLLEeHNA.

. MuHMUManbHaa CKOPOCTb OrpaHNUYMBAET HYKHUIA
npefen AnanasoHa paboumx ckopocTei,
Hanpumep 3HauyeHuamu ot 30 go 50/60 .

. MakcrmanbHaa CKOpoCTb OrpaHNUYMBAET BEPXHUIA
npeaen BbIXOAHOW CKOPOCTMU.

. MmeeTca Bxon AnAa BHELWHero TepPMUCTOpa.

. dneKTpoHHOe Tennosoe pene (3TP) ana
ACUHXPOHHbBIX ABUraTenen UMnTupyeT
6rmeTannmyeckoe pesnie Ha OCHOBE BHYTPEHHNX
n3mepeHun. TP nsmepseT GakTUUECKUiA TOK,
CKOPOCTb U BPemMA ANA BblUMCIEHUA TemnepaTypbl
OBUraTens n ero 3almTbl OT Neperpesa nyTem
BblAauN NpeaynpexaeHna Ui oTKoYeHun
nuTaHuna asuratena. Xapakrepuctmkmy TP
nokasaHbl B PucyHok 3.17.
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PucyHok 3.17 XapaKTepuCTUKN 31eKTPOHHOro TernIoBoro pene

Ha ocy X noka3aHo cooTHoweHne mexay lpsur. 1
HOMUWHaNbHbIM 3Ha4YeHneM |geur. Ha ocn Y nokasaHo Bpems
B CeKyHAax A0 Toro, Kak ¢yHkuma TP oTKnioyaeT nutaHue.
Ha KprBbix NOKa3aHa xapakTepHada HOMWHANbHAA CKOPOCTb:
BABOE 6onblue HOMWHaNbHOW ckopoct 1 0,2 oT
HOMWHaNbHOW CKOPOCTWU.

Mpw HU3Kol ckopocTn dyHKUua ITP cpabaTbiBaeT npu
60ree HK3KON TeMnepaType B CBA3M C MEHbLUUM
oxnaxkpeHmem asuratens. Takum obpasom pBuratesib
3alMLLeH OT neperpesa Ja)e Ha Masion CKOPOCTU.
OyHKumA TP BbluMcnAeT TemnepaTypy ABWUraTens Ha
OCHOBe (aKTMUeCKOro Toka U CKOPOCTU.

3.4.9 BbIxOQHOW KOHTaKTOP

Xota B obLiem cnydyae Takad CXeMa He pekoMeHayeTcs,
pPacnonoxeHme BbIXOAHOIO0 KOHTAaKTOPa MeXxAy ABUratesem
n npeo6pasoBaTeneM 4acToTbl HE NpMBEAET K
noBpexaeHuo npeo6pa3OBaTenﬂ 4acToThbl. I'IpM 3aMblKaHUN
paHee Pa3OMKHYTOro BbIXOAHOIO0 KOHTaKTOpPa pa60Ta|ou.u/||7|
npeo6pasoBaTenb 4YaCTOTbl MOXET NOAKNMIYNTbCA K
OCTaHOBNIEHHOMY 3NneKTpoABUraTesnto. OTO MOXKeT npmneectn
Y OTKNIOYEHUIO npeo6pa3OBaTenﬂ 4acToTbl N BbIBOAY Ha
3KpaH coobuieHna o HENCNpPaBHOCTU.

3.4.10 OyHKUMN TOPMOXKEHUA

JinAa TopMOXeHnA Harpysku Ha Basny Asuratens
ncnonb3ynTe 6o CTaTMUecKnin (MexaHnJYeckuia), Tmbo
ANHaMUYECKNIA TOPMO3.
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3.4.11 OnHammnyeckoe TOPMOXKeHne

JuHamMnyeckoe TOPMOXEHME OCYLLIEeCTBNAETCA YKa3aHHbIMU
HVXe crnocobamu.
. Pe3sunctneHoe TopmoxeHune. TopmosHon IGBT
NnoadepXrBaeT NepeHanpsXeHne Ha YypPoBHe
HVXKe onpefeneHHOro nopora nyTem
HanpaBNeHUs SHEPrUU TOPMOXKEHUSA OT [BUraTens
Ha TOPMO3HOW pe3ncTop.

. TopmoxeHre nepemMeHHbIM TOKOM. DHeprusa
TOPMOXeHUA pacrnpefenaeTca B ABuratene nytem
N3MeHeHNs COCTOAHWI NOTepb B ABUraTesne.
DYHKUMA TOPMOXKEHNA NEepeMEHHbIM TOKOM He
MOET OblTb UCMONb30BaHa B MPUMEHEHNAX C
BbICOKOW YaCTOTOM LMKNNYECKMX onepauunn,
MOCKONbKY 3TO MPMBOAWT K Neperpesy ABuraTens.

. TopmoxeHne NOCTOAHHbIM TOKOM. [1OCTOAHHbIN
TOK C nepemopynauunen, nobaBnaemMbin K
nepemeHHOMy TOKY, Ae/CTByeT B KauecTBe
CUrHana WHOYKLMOHHOTO TOPMOXKEHUA.

3.4.12 PacueT TOPMO3HOro pe3ncrtopa

TOPMO3HOI Pe3ncTop HeoOXoANM, UTOBbI CMPABUTLCA C
paccemBaHneM Temna 1 POCTOM HaMPsXKEHNA B Lenu
MOCTOAHHOIO TOKa B XOAE dIEeKTPUYECKU YnpaBiaeMoro
TOpMOXeHus. MpuMeHeHne TOPMO3HOro pesncTopa
obecneunBaeT MorNoLWeHVe BblAeNsAeMon SHeprum B
TOPMO3HOM Pe3nCTope, a He B NpeobpasoBaTesie YacToTbl.
MogpobHee cm. Pyko8odcmeo no NpoeKmMupo8aHuto
MOPMO3HbIX Pe3UCMopo8.

Pacuet pa6ouero uukna

Ecnv BennMuMHa KMHETUYECKON SHeprum, nepeAaBaemoin B
pe3nCTop B KaXXAOM VHTepBasie TOPMOXKEHWA, He U3BECTHa,
CPEAHIO MOLLHOCTb MOXHO paccunTaTb Ha OCHOBe
BPEMEHW LKA N BPEMEHW TOPMOXEHWSA (TO ecTb Ha
OCHOBE NPEepPLIBUCTOro paboyero Lukna). MpepbiBUCTbIN
pabounii LMKN pesncTopa NoKasblBaeT UHTEPBa BPeMeHMU,
B TEUEHVe KOTOPOro Pe3ncTop BKIOYEH (CM. PucyHok 3.18).
MocTaBLYMKKN ABUraTeNEeN YacTo NoMb3yloTCA NapaMeTpom
S5, ycTaHaBnMBasA AONYCTUMYIO HarpysKy, Kotopas
XapaKTepusyeT NPepbIBUCTbIN pabounii LK.
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PucyHok 3.18 Pa6ounii Lukn TOpMO3HOro pesucropa

MpepbiBUCTBIA pabounin LMK Ana pesncropa
paccumTbiBaeTca cnefyiowmm obpasom:

Pabouuti yukn = to/T

T = Bpema UMKNa B CeKyHAax
tb — BpemA TOPMOXEeHMA B CeKyHAax (3a Bpemsa Bcero
LUMKna)

KomnaHua Danfoss npepnaraeT TopmMo3Hble pe3ncTopbl €
pabounm umknom 5 %, 10 %, and 40 %. Ecnu ncnonbsyetca
10 % pabounit LMKN, TOPMO3HbIE PE3NCTOPbI NOIOLWatoT
MOLLHOCTb TOPMOXeHUA B TeyeHne 10 % BpemeHu umkKna.
Ocratowmeca 90 % BpemeHU LMKNa NCMONb3yTCA AnA
paccesHnA n36bITOYHOrO Tensa.

Y6eautecb, UTO TOPMO3HOW PE3NCTOP MOAXOAUT ANs
06paboTku TpebyemMoro BpemeHy TOPMOXKEHNA.

PacueT Topmo3HOro pesucropa

YTo6bl NpesoTBpaTUTb OTKIOUEHME NpeobpasoBaTens
YacToTbl MO 3alYUTE B XOAE TOPMOXKEHUA ABUraTENEM,
BblbepUTE HOMUHAMbI PE3UCTOPOB, NCXOAA U3 MUKOBOA
TOPMO3HOW MOLYHOCTM 1 MPOMEXKYTOUHOIO HaMPSXKEHNA B
uenu. PaccunTaiite CONpOTUBNEHME TOPMO3HOIO Pe3ncTopa
no cnegytouieinn popmyne:

2
R - Udc

mop. P [om]

NuK.
PaboTa TOPMO3HOIO PE3MCTOPa 3aBUCUT OT HAMPAXKEHNS B
Lenu noctosHHoro Toka (Udc).

Udc — 3TO Hanps»KeHune, Npu KOTOPOM aKTUBMPYeTCA
TOpMO3HON pe3unctop. PyHKUUA TopmoxeHna B cepumn FC
yCTaHaBNMBaeTCA B 3aBUCMMOCTW OT CETEBOrO NMUTaHMA.

66 Danfoss A/S © 09/2014 Bce npaBa 3alyMLLeHbl.

MG20N650



Danfis

MHTerpaLl,l/Iﬂ CUCTEMbDI

PyKOBOACTBO Nno NPOeKTNpoBaHNIO

MNpepynpex | ABapuiitHbl
heHune 1 curHan
Topmos
0 BbICOKOM | B CBA3U C
Bxoa nuTaHuA ot cetn aKTUBeH
HanpsXeHW | nepeHanps
[B nepem. Toka] [B nocT.
n XKeHnem
TOKa]
[B noct. [B nocT.
ToKa] TOKa]
FC 202 3 x 200-240 390 405 410
FC 202 3 x 380-480 778 810 820
FC 202 3 x 525-600" 943 965 975
FC 202 3 x 525-600? 1099 1109 1130
FC 202 3 x 525-690 1099 1109 1130

Ta6nuua 3.18 HanpsikeHune uenu noct. Toka (Udc)

1) Pa3meper kopnyca A, B, C
2) Paszmeper Kopnyca D, E, F

Wcnonb3ynte conpoTtnBneHne TopMoxeHna Rpex, KOTOpoe
rapaHTUpyeT CrnocobHOCTb NpeobpasoBaTens YacToTbl K
TOPMOXEHWIO NMPY MAKCMMasbHO BbICOKOM KPYTALLEM
MomeHTe (Mropwm.(%)), PaBHbIM 160 %. Dopmyna umeet
cnepyowmin Bua:
UZ

nocm. moka

x100

Paguz. X Minopu, (96) X Myt X Noeu,
TunnyHoe 3HaueHne Ngsur. paBHo 0,90
TunuyHoe 3HauveHue nvir pasHo 0,98

Ry [OM] =

Ecnun BblbpaHO 6onee BbICOKOE COMPOTUBIEHNE
TOPMO3HOTO Pe31CTOpa, TO TOPMO3HON MOMEHT He
pocturHet 160 %/150 %/110 %, n BO3HUKHET BEPOATHOCTb
3alUUTHOrO OTK/OYeHWsA npeobpa3oBaTenemM YacToTbl
HanpsXXeHWA B Lenu NOCTOAHHOIO TOKa.

[nA TOPMOXEHUA C MEHDBLUMM KPYTALMM MOMEHTOM,
Hanpumep, 80 % OT HOMMUHaNbHOrO, MOXHO YCTaHOBUTb
TOPMO3HOWN Pe3ncTop € MeHbLNM HOMMUHAIOM MOLLHOCTW.
PaccuutanTe pasmep ¢ nomolblo GopmMysibl AA pacyeTa
RpeK..

MpeobpasoBaTeny yactoTbl ¢ pa3mepamm Koprnyca D un F
MMeIOT HEeCKOJIbKO TOPMO3HbIX NpepbiBaTenen. Ana stmx
pa3mepoB KOpMycoB csiefyeT 1CMosib30BaTb TOPMO3HbIE
pe3ncTopbl Ha KaXkAOM M3 TOPMO3HbIX MpepbiBaTesnei.

Pyko80oOCMB0 N0 NPOeKMUPOBAHUIO MOPMO3HbIX
pesucmopos VLT® MCE 101 conepsuT camyio CBeXyto
MHbOPMaLIMIO OTHOCUTENBHO BbIGOPa PE3UCTOPOB, a TaKxKe
copepXmT 6onee nogpobHOe onvcaHMe PacyeTos, B TOM
yncne:

. Pacuet cpefHei MOLWHOCTM TOPMO3HOIO
pe3nctopa

. TopmoXKeHUe rHepLum

3.4.13 KabenbHaa npoBoaKka TOPMO3HOIo
pe3ncTopa

3MC (BuTble Kabenu/sKkpaHupoBaHue)

Y1o6bl 0becneunTb 3aaHHble xapakTepuctukm SMC,
MCMonb3yNTe 3KpaHUPOBaHHble Kabenu/nposogda. Mpu
NCMOJb30BaHNM HE3KPAHMPOBAHHbIX NMPOBOLOB
peKkomeHayeTcs CBUTb NMPOBOAA Mexay coboi ans
YMEHbLLUEHUA 3MeKTPUYECKMX NOMEX OT NPOBOAOB MEXAY
TOPMO3HbIM PE3NCTOPOM U NpeobpasoBaTesiemM YacTOTbl.

Ona ynyyweHna xapaktepuctnk IMC ncnonb3ynte
MeTasIIMYecknii 3KpaH.

3.4.14 TopMO3HOWN pPe3ncTop N TOPMO3HOM
IGBT

KoHTponb MOWHOCT TOPMO3HOIO pesncropa

Kpome Toro, GyHKUMA KOHTPONA MOLHOCTU TOPMOXKEHMWSA
obecrneurBaeT BO3MOXHOCTb CUUTbIBAHNA 3HAYEHUI
MFHOBEHHOM MOLHOCTU N CpefHelr MOLWHOCTY 3a
BbI6GPaHHbIN Nepuog BpemeHu. TopMO3 MOXET TakKe
KOHTPONMPOBaTb MOLHOCTb TOPMOXeHUA U obecneynBatb,
yTO6bI OHa He NpeBblWana npegena, yCTaHOBIEHHOMO B
napametpe 2-12 [IpedesbHas MOWHOCMb MOPMOXeHUS
(kBm). B napametpe 2-13 KoHmpose mowHocmu
mopmoxeHua BblbrpaeTca GyHKUUA, KoTopas byaeT
BbIMOJIHATbCA, KOrAa MOLHOCTb, NepejaBaemasn Ha
TOPMO3HOW Pe3nCcTop, NPEBLICUT Npefes, yCTaHOBNEHHbIN B
napametpe 2-12 [IpedesibHas MOWHOCMb MOPMOXKeHUS
(kBm).

YBEZIOMJIEHU

KOHTpONb MOLHOCTM TOPMO3a He ABNAETCA 3aLUTHON
dyHKumeit. Lienb TOpMO3HOro pe3ncTopa He 3awyuuieHa
OT YTeUKN Ha 3emito.

TopMo3 3alMLLeH OT KOPOTKOro 3aMblKaHA TOPMO3HOro
pe3ncTopa, a TOPMO3HOWM TPAH3UCTOP KOHTPONUpPYeTCa C
Lienbio 06HapyXeHUA ero KOPOTKOro 3amblKaHuaA. [na
3alMTbl TOPMO3HOIO Pe3nCTopa OT Neperpyskn B ciyyae
BO3HMKHOBEHMWA HEUCNPABHOCTY Npeobpa3oBaTensa yacToTbl
UCMONb3yNTe penemnHbii Nnn LM¢poBON BbIXOA.

BmecTo pyHKLMM TOPMOXKEHNA MOXKHO C MOMOLLbIO
napametpa 2-17 KoHmposne nepeHanpaxeHUs BKNIOYNTb
dyHKUMIo KoHMpona nepeHanpaxeHusa (OVC). Mpu pocTte
HanpsXeHVA B Lienu NOCTOAHHOTO TOKa 3Ta GyHKLMA

. PacueT MOLHOCTN TOPMOXeHUA CTaHOBUTCA aKTUBHON AN BCeX yCTpoicTe. OyHKumMA naeT
N PacueT NMKOBOI MOLYHOCT TOPMO3HOFO BO3MOXHOCTb 136€XaTb OTKAoUYeHNs. ITO AOCTUraeTca
pesucTopa nyTem yBennyeHUs BbIXOAHOW YacTOTbl C LeNbio
OrpaHNYEHNA HaNPAXKEHWA, NOCTYNaloWero U3 uenm
NOCTOAHHOrO ToKa. [laHHaa GyHKUMA yao6Ha, Hanpumep,
MG20N650 Danfoss A/S © 09/2014 Bce npaBa 3alyMLeHbl. 67
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MPU OYeHb KOPOTKOM BPEMEHW 3aMefsIeHUs, MOCKOSIbKY
NpefoTBPALLAET OTK/oYeHne npeobpasoBaTesns YacToTbl. B
STOM Cnyyae Bpems 3aMefJieHVs YBEIMUBAETCA.

3.4.15 DHeproapdeKTMBHOCTb

KNJ npeo6pa3soBaTena 4acToTbl
Harpy3ka npeobpa3oBaTens 4acToTbl Majio BIMSET Ha €ro
KnAa.

D70 Takxe o3HadvaeT, uto KIMJ npeobpazoBatens 4acToTbl
He MeHseTcA npu Bblibope Apyrux xapaktepuctuk U/
OpHako xapaktepuctuku U/f Bce-Takn BausioT Ha KM
asuraTens.

KMNJ HeckonbKo CHUXKaeTcA Npu 3afaHnM YacTOTbl
KommyTaumm Bbiwe 5 K. KM Takke HemHOro
YMeHbLUAeTCA Npu AvHe Kabena cbiwe 30 M.

Pacuet KNJ

Mpw onpepenennn KMNO npeobpa3oBaTtens 4acTtoTbl ANiA
Pa3nUYHbIX CKOPOCTEN 1 Harpy3oK MCronb3ymnTe
PucyHok 3.19. KoadpdurumeHT Ha 3Tol Anarpamme Hy»HO
YMHOXUTb Ha yaenbHbi K[, ykasaHHbIN B

enaea 7.1 nekmpuyeckue xapakmepucmuku.

1.01

10 ——
. — = — — — I
0.99 - g
> o
$ 098 Vol 2
kS] /
E 0.97 / Vi
‘g 0.96 7
é 0.95 7
0.94 7
0.93
0.92
0% 50% 100% 150% 200%
% Speed
100% load — — 75% load 50% load — —25% load

PucyHok 3.19 TunnuHbie Kpusble KM

Mpumep: Mpeanonoxmm, 4to MmeeTca npeobpasosaTesb
YacToTbl C MOLWHOCTbIO 55 KBT, 380-480 B nepem. Toka ¢
Harpyskoi 25 % npu ckopoctu 50 %. Ha rpaduke BugHo
3HayeHue 0,97, a HommHanbHbIN KNI ana npusoaa 55 kBT
coctasnset 0,98. ®aktnueckmn KM paseH: 0,97 x 0,98 =
0,95.

KnA asuratena

KN neuratens, NogKnioYeHHOro K npeobpasoBaTtenio
YacToTbl, 3aBUCUT OT YPOBHA HamarHuumeanua. KMaj
ABUraTens 3aBUCUT OT ero Tuna.

. B ananasoHe KpyTAwero momeHta 75-100 % ot
HoMUHanbHoro, KIMJ asuratena npakTnyeckn
NMOCTOAHEH KaK Mpu paboTe oT npeobpasosaTens
YacToTbl, TaK U NPU NUTaHUW HEMOCPEACTBEHHO OT
ceTtu.

° Y manomouHbIX ABuratenen snmaHue Ha K
xapaktepuctnk U/f He3HaunTenbHo. B TO e

BpemMA ans Apuratenein MowHocTbio 11 KBT n
BblLe MMEEeTCA CyLUeCTBeHHbIN Bbinrpbiw B KA.

. Yactota KommyTaumm Ha KM manomoLyHbIx
ABuratenen He BnuvaeT. [ina asuratenen
mowHocTbio 11 KBT v Bbiwe KM yBennunsaetca
Ha 1-2 %. 3TO NPOUCXOAUT NOTOMY, UTO Mpu
BbICOKOW YacTOTe KOMMyTauMu TOK ABuratens
MMeeT MOoYTUN MAeanbHYI0 CUHYCONAANTbHYIO
dopmy.

KN4 cucrembl
Ona sbluncnenna KM cuctembl HEOOXOAUMO YMHOXNTD
KNA npeobpasosatensa yactoTbl Ha KMJ asuratens.
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3.5 JlononHuTtenbHble BXOAbI 1 BbIXOAbI

3.5.1 Cxema nogknoueHnin

MopgknioyeHHble 1 NpPaBuUIbHO 3aNpPOrpaMMMpPOBaHHbIE KNIEMMbI YyNpaBiieHNA peannsyloT ciegyouine d)yHKLI,I/II/IZ

o BblAaloT Ha npeo6pa3OBaTeJ1b 4aCTOTbl CUTHanbl O6paTHOIZ CBA3W, 3aflaHNE, a TaKXKe Apyrme BXogHble CUrHanbl;

. CoO0OLWAlT O COCTOAHMM NPeobpa3oBaTena YacToTbl U HeMonagkax B HeMm;
. Pene ona ynpaBneHna BcromoraTtesibHbIM 060pyAOBaHMEM.
. WHTepdeiic nocnenosatenbHOM CBA3MN.

. 24 B obwwin

Ana nporpaMMMpoBaHUA KNeMM YNpaB/ieHUA Ha BbINOSIHEHVE Pa3NIMUHbIX GYHKLMIA HEO6XOANMO BblOpaTb 3HauYeHUA
napameTpoB ¢ nomolbto LCP Ha nepefHen naHenn 61noKa My C MOMOLLbIO BHELHUX NCTOYHMKOB. bonblias yacTb npoBofoB
Lienun ynpaBneHns NpefoCTaBAAeTCA 3aKa3uMKoM (eC/IM OHM He 3aKa3aHbl Ha 3aBOfe).

— o
L x4 e - — g
3-chasHoe % 1 _1 a
=+ V)% X/ / o 2
nnuTaHve Ll (V) 97 g‘ T | T — g ™ "'2
xx A KA wos T [[[= —
= T e @ (PE)99 m 'ﬁamrarenb =
LWuHa r* MmnynbcHbIn
noct.Toka L= ;;’7 VICTOUHVK NUTaHNS 4 -
+ (R+) 82 Topm.
A pesuncTop
50 (BbIX.+10B) B
+10B + (R) 81
S201 i
0/-10B.. [ - 53[AHAﬂOF.BX]m
I8 A ﬁ”;‘ U Fon=o0/4-20mA Pere 1
0108 5202 |OFF=0/-10B..
- -7 54 (AHANOT. BX) g +10B ~240B,2A
+10B fﬂi o
0/4-20 MA - /7;7
55 (OBLL|, AHAJIOT BX.)
T 7
/ / 12 (BbIX. +24 B)
\ \ ~240B,2A
|
! ! 13 (BbIX. 24 B
| | | | : ! P5-00 ~400B,2 A
\ | I 2aB(NPN)
T | I \ 18 (0P BX) :'M 0B (PNP)
! ! | 24BNPN) .
| I | | 19 (LM®P BX.) :'M 0B (PNP) AHanorossblit BbIxoa
\ I| 0/4-20 MA
‘ { 20 (OBLL, LIM®P BX.) J/ |
| l __ 24B(NPN)

|
|
| Y 27 wwop. BX/BbIX.) 0B (PNP)
I
I

‘ - r24B| | 3 ON = nogkro4eHo
| F | OFF = pa3oMKHYTO
\ | - os| | 5B

‘ !

‘ |

___ 24B(NPN)
17529 wmop. Bx/BbiX) :'M 0B (PNP)
| 248

| \ (N RS-485) 69 RS-485
\\ | \ | ___ 24B(NPN) T
: | o I 32 (UV®P. BX) % 0B (PNP) (P RS-485) 68
[ 24 B (NPN) " o
nﬁ O ;@ 33 (UVI®P. BX) :"} 0B (PNP) (OBLUAVI RS-485) 61 |, :waccw
L :semna

T*BJ (UMoP.BX)

PucyHokK 3.20 Cxema OCHOBHbIX NMOAKIIOYEHNI

A = aHanoroBbiil, D = undposoii

*Knemma 37 (onuua) ncnonb3yetca ana dyHkumm STO. MHCTpyKumm no yctaHoBke STO cM. B MIHCmpyKyuAx no skcnsiyamayuu
VLT® Safe Torque Off.

**He nopkJovaiTe 3KpaH Kabens.
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3.5.2 lNoagknioueHna pene 1) [na do6asneHus 60/bwez0 Yucaa peneliHbix 861x0d08,
ycmaHogume 0onosiHuUMesbHble MoOysiu pesieliHblX 8bIX0008
VLT® Relay Option Module MCB 105 unu VLT® Relay Option
Module MCB 113.

130BA047.10

relay1 I

MopgpobHee o pene cm. 21asa 7 TexHuyeckue
03 xapakmepucmuku v 2aasad 8.3 Yepmexxu knemm pene.

240Vac, 2A MoppobHee 0 AOMOMHUTENBHBIX pene CM.
02 enaea 3.7 [JononHumersneHele ycmpotcmeaa u
NpUHaonexHocmu.

01

relay2 —

06

— 240Vac, 2A

05
—— 400Vac, 2A

04

Pene Knemma" OnuncaHune

1 1 obuwas

2 HOPMasibHO Pa3OMKHYTbIV
KOHTaKT
Makcumym 240 B

3 HOPMaJiIbHO 3aMKHYTbIV
KOHTaKT
Makcumym 240 B

2 4 obuwas

HOPMaJIbHO 3aMKHYTbIV
KOHTaKT
Makcumym 240 B

6 HOPManbHO 3aMKHYTbIV
KOHTaKT
Makcumym 240 B

1 01-02 3amblKaHue (HOpManbHO
Pa3OMKHYTbIN)

01-03 pasmbikaHne (HopMasnbHO
3aMKHYTbIV)

2 04-05 3amblKaHue (HOpManbHO
Pa3soOMKHYTbIN)

04-06 pasmbiKaHue (HopMasbHO
3aMKHYTblA)

PucyHok 3.21 Bbixogbl pene 1 n 2, MakcumainbHble
HanpsaXXeHna
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3.5.3 DnekTpuuyeckoe NogKtoueHne c yyetom TpebosaHun SMC

2®
|

V4

130BD529.12

ooood

[SeTxeTeTex-ReTex-x-xem|

CGepO0G6000

9
10
L1
L2 I
L3
PE
8
1 MJK 7 Ouratenb, 3 ¢asbl 1 3aUTHOE 3a3eMieHNE (SKPAHMPOBAHHDIN)
2 MpeobpazoBaTent YacToTbl 8 CeTb, 3 dasbl 1 ycuneHHoe 3alnTHOe 3a3emseHmne (6e3
3KpaHMPOBaHUA)
3 BbixogHOW KOHTaKTOp 9 YnpasnatoLwwaa NnpoBojka (3KpaHMpoBaHHas)
4 KabenbHbIn 3aXKnm 10 BblpaBHMBaHMe noTeHUManos, M1H. 16 mm? (0,025 Aroiima)
5 KabenbHasa nsonauua (3aumiyeHa) PaccTosHne mexpay Kabenem ynpaeneHus, kabenem asuratens u
6 KabenbHoe ynnoTHeHne 11 Kabenem ceTu nNUTaHUsA:
MuHrmym 200 mm.

PucyHok 3.22 dnekTpuueckoenogkinioueHme ¢ yyetom tpe6osaHunin SMC
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MoppobHee 06 IMC cm. ennasa 2.5.18 Coomeemcmaue
mpebogaHusm IMC n enasa 3.2 SMC, eapmMoHUKU U 3auyuma
0m ymey4Ku Ha 3eMJiio.

YBEJIOMJIEHU

NMOMEXIU 3MC

B kauecTBe Kabenein aBuraTensa n ynpasneHus
ncnonb3yiiTe SKpaHMpoBaHHble Kabenu, npoknaabiBas
Kabenu BXOAHOro NUTaHWsA, ABUraTensa n ynpasneHus

3a30p No ropnsoHTann, KoMnnekT Kopnyca IP21

Mpu ncnonb3oBaHnn Komnnekta IP 21 Ha kopnycax A1, A2
unu A3 mexgy npeobpasoBaTensiMmm YacToTbl clegyeT
obecneunTb 3a30p He MeHee 50 MMm.

3a3op no BepTuKanu

YT10o6b1 06eCcneunTb ONTMasnbHbIe YCOBUA OXNaXaeHus,
ocCTaBbTe CBOGOAHbIE MPOXOAbI ANA BO3Ayxa Hafj 1 Mo
npeobpasoBatenieM yacTtotbl. CM. PucyHok 3.24.

% -
otaenbHo. Heco6niogeHre Tpe6oBaHMin K N3onauun g
cnnoBbiX Kabenen, kKabenei asuratena un Kabenein yenun §
ynpaBneHna MoXeT NPUBECTU K HeNMpeAyCMOTPEHHbIM a -
CUTyaLMAM U CHUKEHUIO 3 PeKTUBHOCTU paboTbl
o6opyaoBaHuA. MMHMManbHOe PaccTosiHE MeXay JE— JE—
Kabensamu ynpasneHus, ABUraTensa v NUTaHUA COCTaBnsAeT — —
200 mm.
3.6 [naHmMpoBaHMe MexaHUYeCKnx — —
XapaKTePUCTNK
3.6.1 3a3opbl gnAa oxnakaeHuA
MapannenbHas ycTaHoBKa 60K 0 60K gonycTuma AnAa Bcex
TUNOPa3MepoB KOPMYCOB, 38 UCK/IIOYEHNEM MCNONb30BaHNA
KomnnekTa kopnyca IP21/IP4X/TYPE 1 (cm. ’
enasa 3.7 [lononHumernsHele ycmpolicmead u b
NpUHAONEeXHOCMU). ’
3a3op no ropusoHTtanu, IP20 //
Kopnyca tunopasmepos IP20 A u B MoxHO pa3melatb 60K
A1*/A2/A3/A4/ B2/B3/B4/
0 60K 6e3 npomexxyTka mexay HUMK. B To e Bpems Pasmep Kopnyca AS/B c1/c C2/C4
Ba)KEH NpPaBU/IbHbIA NOPAJOK MOHTaXka. OH MoKa3aH Ha >/B1 /e3
puc. PucyHok 3.23. a (mm] 100 200 225
b [Mm] 100 200 225
é
é PucyHok 3.24 3a3op no Beptukanm
o
J == | a [c | 9
AT 1 &) ’ &) = 3.6.2 HacTeHHbIh MOHTaX
Mpu MOHTaxe Ha MNOCKY0 CTEeHY 3afHAA NaHenb He
TpebyeTcs.

- ~ Mpy MOHTaxke Ha HeCMNOLWHYIO 3afIHIOK CTeHY TpebyeTcs
3aQHAA NaHenb, YTobbl 0becneynTb AOCTaTOYHOE
oxnakaeHve paguatopa. 3afHio naHenb cnegyet

Bme 55 NPUMeHATb ToNbKo Ana Kopnycos A4, A5, B1, B2, C1 n C2.
JO;J.UQU_& %L@J%
® @
ap ap ap ap
A2 A2
LN (SHS) LN ap
B3 B3

PucyHok 3.23 lMNpaBunbHaA ycTaHOBKa BMIOTHYIO APYT K ApYry

6e3 3a3opoB
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= 3.7 [ononHuTenbHble yCTPOWNCTBA 1
< = O o
r— S NPWUHAANEXHOCTU
— | &
D el p,OI'IOHHI/ITeanOE oGopy,qosaHme

Homepa ansA 3akasa cm. B 2/1a8a 6 KoO muna u e2o 8bi6op

SKpaHUpPOBaHMe CeTu

. JkpaH Lexan® yctaHaBnuBaetca nepeq knemmamu
o BBOAA MUTAHUA 1 BXOQHOW NaHENblo ANS 3alyuThbl
OT CJ/IyYalHOro KacaHusa npw OTKPbITON ABepLe

Kopnyca.

HarpeBatenbHble npubopbl 1 TepMocTaT:
HarpeBatenbHble Npubopbl ycTaHaBNMBaOTCA Ha
‘1 |_a,a',:mﬂﬂ namenb BHYTpeHHel cTopoHe wkada B kopnyce F,
perynpyloTca aBTOMaTUYeCKUMmM TepmocTaTaMmu 1
npeaoTBPaLLAloT KOHAEHCMPOBaHWe Barn BHyTPU
Kopryca. [1o ymonuaHuio TepmocTaT BK/lovaeT
HarpesaTenu npw Temneparype 10 °C (50 °F) n
BbIKJIlOYaeT nx npu Temnepatype 15,6 °C (60 °F).

—_
L[]

PucyHok 3.25 YctaHOBKa ¢ ncnonb3oBaHMeM 3afHell naHenn

[lns npeobpasoBaTteneit YacToTbl C KNAcCcom 3awutbl IP66
ucnonb3ynte GUOpPOBbIE UNN HENNTIOHOBbIE Walbbl (Ans ®unbrpbl BY-nomex

3aLUTBI SMOKCMAHOMO MOKPLITUSA). . MNpeobpasoBaTenb YacToTbl B CTaHAAPTHOM
KOMMNIeKTaLuy OCHaLleH BCTPOEHHbIMU
¢dunbTpamn BY-nomex knacca A2. Mpu

§ Heo6X0ANUMOCTI, JOMNONHUTENbHAA CTEMNEHb
é 3awmTbl oT nomex BY/3MC obecneurBaetca
- fononHuTenbHbiMK BY-dpunbtpamm Knacca A1,
I é/ KoTopble nogasnaAwT BY-nomexu n
]
—_ 2 3N1eKTPOMarHNTHOE M3flyyeHne CornacHo
D TpeboBaHuam EN 55011.
[datuuk ocratouHoro Toka (RCD)
—— 3 Wcnonb3yeT 6anaHcoBbI MeTof ANA KOHTPONA 3aMblKaHWA
Ha 3eMJ1i0 B 3a3eM/IEHHbIX CUCTEMAX U 3a3eMEHHbIX
9 cucTemax C BbICOKMM conpoTuBneHnem (cuctembl TN n TT B
ha 1 TepmuHonorun |EC). CywecTByioT npefaBapuiiHas ycTaBka
(50 % oT ycTaBKM OCHOBHOW aBapuIHOW CUrHanmsaumm) n
4 yCTaBKa OCHOBHOW aBapuinHon curHanmsaumn. C Kaxgon mns
YCTaBOK CBA3aHO OAHOMOJIOCHOE pefie CUrHanm3saumm Ha
= | — fBa cpabatbiBaHus (SPDT), npefHasHaueHHoe Ana
\*TT BHeLLHero 1ncnonb3oBaHuA. [ina Hero TpebyeTcA BHeLHWI
TpaHcpopmaTop ToKa ¢ npoemom (MOCTaBAAETCA U
yCTaHaBNMBaETCA 3aKa3uMKoM).
] 3aaHAn nanens . Bctpansaetca B Lenb ¢yHKumK safe torque off
2 MpeobpasoBatenb YacToTbl ¢ Koprycom IP66 npeobpasoBarens YacTotl
3 3apHAA naHenb . Yctponctso IEC 60755 Tun B KoHTponupyeT TOKK
4 dubposas waiiba YyTeUKM Ha 3eMJ1l0 VIMMY/IbCHOTO MOCTOAHHOIO TOKa
N YUCTOrO NOCTOAHHOTO TOKa
PucyHok 3.26 YctaHOBKa C 3afHeli naHenbio Ana Knacca . LLIkanbHbI MHAMKATOP YPOBHA TOKa YTEUKM Ha
3awuTbl IP66 3emnto ot 10 go 100 % oT ycTaBKu
. MamATb OTKa3oB
3.6.3 JocTtyn e Kworka TEST/RESET (TECT/CBPOC)

Mpwn nnaHWpoBaHMK JOCTyNa K Kabensam nepes MOHTaXXOM
BOCMOJb3yTeCh YepTexkamu B 2/1asa 8.1 Yepmexu
noOKtoYeHUs cemegozo humanus (3 ¢asel) n

2nasa 8.2 Yepmexxu nookoyeHuUs osuzamerns.
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YcTpoiicTBO KOHTpONA conpoTtusaeHnsa usonauum (IRM)
BbINnonHAET KOHTPONb CONPOTMBAEHNUA N30NALUN B
He3a3eMJieHHbIX cuctemax (cuctemsl IT B TepMuHONOrnm
IEC) mexxgy da3HbIMU NPOBOAHMKAMMN CUCTEMBI U 3eMnel.
[na ypoBHA M30nAUMK CyLLeCcTByeT oMUYecKas
npeaaBapuinHan ycTaBka U yCTaBKa OCHOBHOW aBapunHOMN
curHanmsaumn. ABapuiiHoe pene SPDT gna BHewHero
MCMOJb30BaHNA CBA3AHO C KaxKAoW ycTaBKoW. MprmeyaHue.
K kakgown He3zazemneHHon (IT) cucteme MOXHO
MOAKIIUYNTL TONbKO OJHO YCTPONCTBO KOHTPONA
COMPOTUBAIEHNA U30NALMUN.

. BkntoueHbl B Lenb 6e30nacHOro octaHoBa

npeobpasoBaTena YacToThl

. KK-gucnnen conpotBneHua msonaumm
. MamATb oTKasoB

° KHonku INFO (MHdopmaums), TEST (Mpoeepka) n
RESET (Cépoc)

Topmo3sHon npepbiBatenb (IGBT)

. Knemmbl TOpMO3a € Lienbio TOPMO3HOIO
npepoiBatena IGBT no3sonaoT nogknioyaTtb
BHeLLHKe TOpMO3Hble pe3nctopbl. MoapobHee o
TOPMO3HbIX pe3ncTopax cm. eiasa 3.4.12 Pacuem
MOpPMO3HO020 pe3ucmopd W .

Knemmbl pekynepauun
. 3Tn KNnemMMbl NO3BONAIOT NOAKIOYaTb 6NOKM

pekynepauun K WNHe NOCTOAHHOIO TOKa Ha
CTOpoOHe 6N10Ka KOHAEHCAaTOPOB PeakTopoB Lienu
NMOCTOAHHOrO TOKa Ana obecneyeHns
AVHAMNYECKOro TOpMmoxeHuna. Knemmbl
pekynepauun Tunopasmepa F paccuntaHbl
nNpu6aM3NTENbHO Ha Y2 HOMWHANBbHOW MOLLHOCTMW
npeobpasoBatena 4acToTbl. KOHCynbTaumio no
npeaenbHbIM 3HAYEHNAM peKynepaumm MOLWHOCTU
ANA KOHKPETHOro pasmepa 1 HanpaxeHua
npeobpasoBaTenia YaCTOTbl MOXHO MONYUUTb Y
n3rotosuTens.

Knemmbl paspeneHuns Harpysku

. 3TN KNeMMbl MOAK/OYEHDI K LUMHE NOCTOAHHOTO
TOKa Ha CTOPOHE BbINPAMUTENA peakTopa Lenu
MOCTOAHHOIO TOKa 1 obecneymsaioT
pacnpegeneHne MOLHOCTW OT LUKHbI NOCTOAHHOIO
TOKa MeXay pasuyHbiMK npuBogamm. Knemmbl
pa3peneHna Harpysku Tunopasmepa F pacumTaHbl
nNpubnu3nTenbHO Ha 1/3 HOMUHANBHOW MOLLHOCTH
npeobpasoBaTensa YyacTtoTbl. KOHCynbTaumio no
npeaenbHbIM 3HAaYEHMAM pa3feneHna Harpysku
AN KOHKPETHOrO pa3Mepa W HanpsXeHns
npeobpasoBaTena YacToTbl MOXHO MONYYNTb Yy

N3roToBUTENA.
MpepoxpaHuTtenu
. MpenoxpaHuTenu pekomMeHayTCA Ans

6bicTpOCpabaTbiBaloLLein 3aLMTbl MPU Neperpyske
no ToKy B Npeobpa3oBaTtesie 4acToTbl.
MpepoxpaHnTeNn CHUXKAIOT CTENEeHb

nospexaeHnin npeobpasosaTens YacToTbl 1
CBOAAT K MUHMYMY Bpems 06CNy>K1BaHUA B
Cnlyyae oTkasa. Micnonb3oBaHve npepoxpaHutenei
Heobxoaumo anA obecrneyeHns COOTBETCTBUA
MOPCKMM TPeOOoBaHMWAM.

PasbveguHutennb
. PykoaTka Ha ABepue NpuBoAvT B AeNCTBUe

pas3beguHUTENb, KOTObIA BK/IOYAET U BbIK/OYaeT
nuTaHne npeobpasoBaTtens YacToTbl, obecneunsas
6onee 6e3onacHble yCNOBMA BO Bpems
npoBefeHnsA TexobcnyxmBaHuaA. PasbeguHuTenb
cHbnoknpoBaH ¢ ABepLamMu Kopnyca u
npefoTBpaLLaeT Ux OTKPbITME, MOKa nofgaeTca
nuTaHwue.

ABTOMaTUUECKUe BbiKNOYaTenu
. ABTOMaTUYECKMI BbIKNIOUATENlb MOXHO OTKJI0UaTh

AMNCTaHLMOHHO, OHAKO BO3BPALLaTh B UCXOQHOE
MONIOXKEHNE HYXXHO BPYUHYI0. ABTOMaTUyecKue
BbIKNtoYaTeny CONOKNPOBaHbI C ABEpLaMu
Kopnyca 1 NpeaoTBpaLLaloT UX OTKPbITME, NMoKa
rnopaetcs nutaHme ECiiv aBTomMaTuyecKuin
BbIK/lOYaTesb 3aKasaH Kak AOMNONHUTENbHOe
YCTPOWCTBO, AnA obecneyeHns 6bICTPOAENCTBUA
3awWuThl NpeobpasoBaTens 4acToTbl OT
neperpysku no ToKy NpuiaraloTcs Takxe u

npeaoxpaHuTeni.
KoHTaKTOpbI
. KOHTaKTOp C 3neKTpuYecKknM ynpasrieHnem

obecneunBaeT ANCTAHLMOHHOE BKJIIOUYEHME 1
BbIK/IIOYEHVe noJayun nNuTaHuA Ha
npeobpasoBaTenb yacToTbl. Ecnn gononHuTtensHo
3aKa3sblBaeTca onuma aBapuiHoro octaHosa IEC,
TO NpefoXpaHuTenbHoe yCcTpoincTBo Pilz
OTC/IeXMBAET BCNOMOraTeslbHbIN KOHTAKT Ha
KOHTaKTope.

PyuyHble nyckaTtenu gBuratenen

Mopaet 3-dpasHoe NuTaHWe Ha 3NEKTPOBEHTUAATOPDI,
KOTOpble YacTo MCMONb3yTcA AnsA 6onee MOLLHbIX
asuratenen. NutaHne gna nyckaTtenen nogaerca co
CTOPOHbBI Harpy3Ku Nioboro NocTaBNAEMOro KOHTaKTopa,
aBTOMATMUYECKOrO BbIK/OUATENs UM Pa3befUHUTENs N CO
CTopoHbl Bxofa BY ¢unbTpa Knacca 1 (Kotopobiit
nocTaenseTca rno 3akasy). [epen nyckatenem Kaxgoro
ABUraTens UMeeTcs NpefoXpaHuTeNb; MUTaHNE OTCYTCTBYET,
ecnu nuTaHve, NogaBaeMoe Ha npeobpasoBaTenb YacToThl,
oTKNoYeHo. [lonyckaeTca [0 ABYX nyckatenen (oavH, ecnm
B 3aKa3e oroBopeHa uenb Ha 30 A ¢ 3awuton
npegoxpaHuTensamu). Bctpameaetca B Lenb GyHKumn safe
torque off npeo6bpasoBaTens yacToTbl

KOHCTPYKTMBHBIMM 3nemMeHTaMy 6/10Ka ABAAIOTCA:
. Mepekntouatenb (BKN./BbIKN.)

. Llenb 3awwuTbl OT KOPOTKOrO 3aMblKaHUsA 1
neperpysok ¢ ¢pyHKUMehn TeCTMPOBaHNA.

. OyHKUMA pyyHoro cbpoca.
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Knemmbl 30 A c 3awmton npepoxpaHnTenamm

TpexdasHoe nuTaHMe, COOTBETCTBYOLEE
HanNPSXKEHNIO CETY, AN MOAKIIOUYEHUA
BCMOMOraTe/ibHOro 060pyAOBaHNA 3aKa3umKa.

He npegycmoTtpeHo, ecnv BbIGpaH BapuaHT C
ABYMSA PYUYHBIMU MycKaTensMmn ABuratenei.

Knemmbl OTKMlOUYEHbI, €CNN NTaHne, NojaBaemoe
Ha npeo6pasoBaTer|b 4acCTOTbl, OTK/TIIOYEHO.

MTaHVe Ha KNemMMbl C MPEAOXPAHUTENAMY
NMOAaeTCsi CO CTOPOHbI HArpy3KM Jitoboro
NMOCTaBNSAEMOro KOHTAaKTOpa, aBTOMaTUYeCKoro
BbIK/IOYATENs WU Pa3beVHUTENA U CO CTOPOHDI
Bxoga ¢unbrpa BY-nomex knacca 1 (sBnsetcs
ZOMNONHUTENbHBIM 060pyLOBaHUEM).

UcTouyHnK nutaHusa 24 B noct. Toka

5 A, 120 BT, 24 B nocT. ToKa.

3awmTa OT BbIXOAHbIX CBEPXTOKOB, Neperpysku,
KOPOTKOIro 3aMblkaHMA N neperpesa.

[nAa nogaum NUTaHUA Ha BCOMOraTenbHble
YCTPONCTBA 3aKa3umnka (Hanpumep, AaTuuKu,
BxoAbl/Bbixoabl MJ1K, TemnepaTypHble 30HAbI,
WHAWKATOPHbIE NaMMOYKM U/ VA UHbIe
SNEKTPOHHbIE CPefCTBa).

Ana gnMarHocTKn nNpesycmMaTprBatoTCsa CyXon
KOHTaKT KOHTPOJIA MOCTOAHHOIO TOKa, 3€NeHbli
CBETOAMOZ KOHTPOMA NMOCTOAHHOIO TOKa U
KpacHbIi CBETOAMOA, NeperpysKu.

BHeluHee yCTPOMCTBO KOHTPONA TemnepaTypbl

MpenHa3HayeH Ans KOHTPONA TemriepaTtyp y3noB
BHELWHNX cmcTeM (Hanpumep, o6MOTOK fBuraTens
1/vinn noalwmnnHuKoB). BknouvaeT 8
YHUBEpPCaNbHbIX BXOAHbIX Mogynen n 2
Cneurann3npoBaHHbIX BXOAHbIX TEPMUCTOPHbIX
moayns. Bce 10 mogynen mMoryT BKouaTbCa B
uenb safe torque off npeobpasoBaTensa YacToTbl U
KOHTPONMPOBATLCA MO CETU LWUHbBI (AnA 3TOro
TpebyeTcA 3aKynka oTaenbHOro 65okKa
conpskeHna moaynb/WnHa). lna ncnonb3oBaHmA
bYHKLMN MOHUTOPUHIA BHELLHE TemmnepaTypbl
3aKaXkuTe JOMOMHUTENbHbIA TOPMO3 Ansa GyHKUUK
safe torque off.

MocnepoBaTtenbHan cBA3b

PROFIBUS DP V1 MCA 101

PROFIBUS DP V1 obecneumBaeT BbICOKYIO CTEMEHb
COBMECTUMOCTM, BbICOKUNI YpOBEHb
paboTocnocobHOCTY, NOAAEePKKY BCEX OCHOBHbIX
noctaswumkos MJIK n rotoBHOCTb K paboTe ¢
nepcrneKkTUBHbIMM 06pasLamu.

BbicTpoTta 1 3¢pPeKTMBHOCTL CBA3U, NPOCTOTA
YCTaHOBKM, MOMHasA ANArHOCTUKaA,
napameTpu3aLma 1 aBTOKOHPUrypauma AaHHbIX
npouecca nocpeactsom dainos GSD.

AumKknunuyeckasa napameTpusauma C NOMOLLbIO
PROFIBUS DP V1, PROFIdrive nnu mawumH
cocTtosiHusA ¢ npoounem Danfoss FC, PROFIBUS DP
V1, knacc rnasHoro yctponctea 1 n 2 Homep ana
3aKa3a: 130B1100 6e3 nokpbitus, 130B1200 ¢
nokpbiTrem (knacc G3/ISA S71.04-1985).

DeviceNet MCA 104

3Ta coBpeMeHHasi Mofenb CpefcTBa CBA3
061afaeT YHUKanbHbIMY BO3MOXHOCTAMMY,
KOTOpble No3BonAT 3PpPeKTNBHO onpeaensTb,
Kakasi uHdopMaLmsa Heobxoanma 1 Koraa.

JononHWTENbHBIM NPEMYyLLEeCTBOM ABAAIOTCA
WHTEHCMBHblE METOAMKN NPOBEPKNU
coBmectumoctn ODVA, KoTopble obecneynBatoT
WHTeponepabenbHOCTb u3genuin. Homep ana
3akasa: 130B1102 6e3 nokpbiTnsa, 13081202 ¢
nokpbiTvem (knacc G3/ISA S71.04-1985).

PROFINET RT MCA 120

HononHutenbHaa nnata PROFINET npepnaraet
nogknioueHne K cetam PROFINET uepes npotokon
PROFINET. Onuwna nossonsaet pabotatb ¢ OQHUM
noakoueHnem ¢ GakTMUYECKMM MHTEPBANIOM MeXay
naketamu go 1 mc B 06orx HanpaBneHUsx.

BcTpoeHHbIl Beb-cepBep ANA yaaneHHomn
AVArHOCTVKM U CYNTBIBAHMA OCHOBHBIX
napameTpoB npeobpa3oBaTena YacToThl.

Cny6a NOYTOBOro OMOBELLEHNA MOXET ObITb
HacTpoeHa Ans OTNpaBKM COOOLEeHNIA No
3/IeKTPOHHOI NOoYTe HAa OHO WU HECKOMNbKO
NPVHUMAIOLUX YCTPOWCTB B Cllyyae NOCTYNneHns
onpeneneHHbIX NpeaynpexXaeHnin 1 aBapunHbIX
CUrHANOB WS BOCCTAHOBJIEHMS PabOTbl CUCTEMBI.

TCP/IP pna nerkoro poctyna K faHHbIM
KoHbUrypauuy npeobpasoBaTens 4acToTbl C
CpepnctBo KoHduryprposaHusa MCT 10.

OtnpaBka 1 3arpy3ka ¢ainos no npotokony FTP
(npoTokony nepepaun ¢annos).

Moppepxka DCP (npoTokona obHapyxeHna u
KOHbUrypauun).
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VLT® AQUA Drive FC 202

EtherNet IP MCA 121

EtherNet — 6yaywimin ctaHAapT AN1A CBA3M B 3aBOACKOM
uexy. B ocHose EtherNet nexxuT HoBelilasa TeXHONOrKA,
OOCTYNHas ANA NPOMbILIEHHOrO MCMOMb30BaHUA, KOTopas
paboTaeT gaxke B CaMbIX TAXKESbIX YCIOBUAX NMPUMEHEHUS.
MpoTokon Ethernet/IP pacwmpsaeT rotoBbii KOMMEPUECKUi
nporpaMmmHbii npoayKT Ethernet go o6uwero
npombliwneHHoro npotokona (CIP™) — 10T e npoTokon
BEPXHEro ypoBHA 1 06beKTHasA Mofesb, KoTopble
ncnonb3oBaHbl B DeviceNet. MCA 121 npepnaraet
HeCKOJbKO YCOBepLIEHCTBOBAHHbIX GYHKLMIA, B YaCTHOCTU:

. BCTPOEHHbIN BbICOKOIPEKTVBHBIN KOMMYTATOP,
obecneunBaloLWnit TONOMOTMIO NVHUA U
YCTPaHALWMIA HEOBXOANMOCTb BO BHELUHMUX

KOMMYyTaTopax;

. YCOBEPLUEHCTBOBAHHbIE QYHKLMN KOMMYTaUmmn 1
ONarHoCTVKY;

. BCTPOEHHbIN Beb6-cepBep;

. MouTOBas KNWEHTCKas cnyxba Ans onoBeleHns o

AeNCTBUAX TeXOOCNyKNBaHWS;

Modbus TCP MCA 122

JononHutenbHaa nnata Modbus no3sonaer nogknioyatbca
K cetTam Modbus Ha ocHoBe npoTtokona TCP, Takum Kak
MNK-cuctema Groupe Schneider, ¢ ucnonb3oBaHnem
npotokona Modbus TCP. Onuuna no3sonsAet paboTatb C
OfHUM MNoAKoYeHnem ¢ GakTUUYECKM MHTEPBANOM MeXay
naketamu 1o 5 MC B 060MX HanpaBieHNAX.

. BcTpoeHHbIl Be6-cepBep ANnA yaaneHHon
AVArHOCTUKN U CYNTBIBAHNA OCHOBHbIX
napameTpoB npeobpa3oBaTtena 4acToTbl.

. Cny»x6a NOYTOBOro OMOBELLEHNA MOXET ObITb
HacTpoeHa Ans OTNpaBKM COOBLLEHUNI MO
3M1eKTPOHHOI MOYTE Ha OJHO UM HECKONbKO
NPVHUMAIOLWNX YCTPOWCTB B Cllyyae MOCTYMIeHns
onpefeneHHbIX NpeaynpeKAeHUn 1 aBapuiHbIX
CUTHANOB UJIM BOCCTAHOBJIEHUS PAbOTbl CUCTEMBI.

. 2 nopTa ethernet co BCTPOEHHbIM KOMMYTaTOPOM.

. OTtnpaBka 1 3arpy3ka ¢paiinos no npotokony FTP
(npoTokon nepepaun ¢annos).

. ABTOMaTMYeCKasn HaCTpOﬁKa agpeca B npoTokone
IP.

Opyroe gononHutenbHoe o6opyfoBaHue

Beoa/BbiBOA 06wero HasHaueHna MCB 101
STOT Mopay”nb BBOAA/BbIBOAA 0becneyrBaeT yBeimMyeHHoe
UMCNIO BXOMAOB U BbIXOLOB YNpaBheHus.
. 3 umoposbix Bxoda 0-24 B: normyeckuin 0 < 5 B,
nornyeckaa 1 > 10 B;

. 2 aHanoroBbix Bxoga 0-10 B: pa3peweHue 10 6ut
+ 3HaK

. 2 umodposbix Boisoga NPN/PNP no aByxtakTHOM
cxeme

. 1 aHanorosbiN Bbixog 0/4-20 mA

. MoanpyrnHeHHoe coefuHeHne

. OTgenbHble HAaCTPONKKM NapameTpoB Homep ana
3aKkasza 130B1125 — 6e3 nokpbitus, 130B1212 —
¢ nokpbitnem (knacc G3/ISA S71.04-1985)

Mnata pene MCB 105
Ob6ecneumBaeT paclmpeHHble GyHKUMK pene 6naropapa 3
[OMOSHUTENbHBIM PeNiefiHbIM BbIXOAAM.

. Makc. Harpyska Ha Knemmax: pe3uncTBHas
Harpyska AC-1: 240 B nepem. ToKa, 2 A, AC-15

. NHayKTBHaA Harpyska npu cos ¢ = 0,4: 240 B
nepem. Toka 0,2 A, DC-1

. PesnctnBHas Harpyska: 24 B noct. Toka 1 A,

DC-13
. WNHayKTMBHaAA Harpyska: npu cos ¢ 0,4: 24 B noct.
ToKa, 0,1 A
. MwuH. Harpy3ka Ha knemmax: 5 B noct. Toka: 10 MA
. Makc. yactota KOMMyTaLUMN NPU HOMUHANTbHOW/

MUHVMaNbHON Harpyske: 6 MuH-1/20 c-1

. Homep gns 3akasa: 130B1110 6e3 nokpbitua,
130B1210 c nokpbituem (knacc G3/ISA
$71.04-1985)

JononHutenbHoe YCTPOIICTBO aHanoroBoro BBoaa/
BbiBoga MCB 109

3Ta fONONHWTENbHAA NyiaTa aHaloroBOro BBOAA/BbIBOAA
nerko ycTtaHaBnvBaeTcsa B Npeobpa3oBaTenb YacToThl,
no3Bonsan obecneunTb YNyylleHHblE XapaKTEPUCTUKM 1
paclmnpuTb BOSMOXHOCTY ynpasneHusa bnarogapa
[OMONHMTENbHBIM BXoAaM/Bbixoaam. O3Ta JONONHWUTENbHAA
nnarta Takke Ao6asnAeT K npeobpasoBaTento YacToTbl
pe3epBHbI GaTapelHblii NCTOUHMK NTaHWA ANA Yacos,
BCTPOEHHbIX B NpeobpasoBaTesib 4acToThbl. ITO
obecneunBaeT cTabunbHOe UCNoMb30BaHMe BcexX GYHKUMIA
Talimepa npeobpasoBaTensa yacToTbl B KauecTse
BPEMEHHbIX COObITUN.

. 3 aHaANoroBbIX BXOAA, KaXAblil U3 KOTOPbIX
BbIMOJIHEH C BO3MOXHOCTbIO HAaCTPOWNKN B
KauecTBe BXOfa HamnpsXeHnUs 1 TemnepaTtypbl.

. MopkntoueHne aHanorosbix curHanos 0-10 B, a
Tak»e BXoAoB TemnepaTypbl PT1000 n NI1000.

. 3 aHanoroBbIX BbIX0Aa, KaXAbli C BO3MOXHOCTbIO
HaCTPOMKM B KayecTBe Bbixoga 0-10 B.

. B coctaB BXxOAUT NCTOYHUK PE3€PBHOIO NUTAHMA
ANA CTaHAApPTHON GYHKLMU YacoB
npeobpa3oBatena YacToTbl Pe3epBHbIl S1EMEHT
nrTaHnA obbIYHO CNYKUT okono 10 neT (B
3aBUCMOCTU OT CpeAbl SKcnnyaTtauumm). Homep
Ina 3aka3a: 130B1143 6e3 nokpbitus, 130B1243 ¢
nokpbitrem (knacc G3/ISA S71.04-1985).
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Mnarta tepmuncropa PTC MCB 112

Mnata Tepmuctopa PTC MCB 112 no3sonseT ncnonb3osatb
BCe npeobpaszosatenu yactoTbl Danfoss ¢ dpyHKumen STO
ONA KOHTPONA Haj ABUraTensaMu B NoTeHLManbHO
B3pblBOONacHom atmocpepe. MCB 112 obecneunBaeT
Nlyyllne XapakTepUCTUKM MO CPaBHEHMIO CO BCTPOEHHOM
byHKLMEN 3N1eKTPOHHOro TepMopene 1 Kiemmamm
TepmucTopa.

. 3awmuaer SJ1IeKTpoaBUraTesib OT neperpesa.

. Nmeet ponyck ATEX gna paboTbl C gBuratenamu c
Knaccom B3pbiBo3awuTbl EX d n EX e.

. Wcnonb3yet ¢yHKuumio Safe Torque Off
npeo6pa3soBateneli yactotbl Danfoss ann
OCTaHOBa ABWraTens B CJiyuyae neperpesa.

. CepTndunumMpoBaHoO A NCNoNb30BaHNA ANA
3alWunTbl ABUraTenen B 3oHax 1, 2, 21 n 22.

. CepTnéduumposaHo Ao ypoBHa SIL2.

Sensor Input Card MCB 114

STa QONONHUTENbHAA NnaTa 3alyuLaeT gBuratenb ot
neperpesa NnocpeacTBOM KOHTPONA TeMnepaTtypbl
NOAWWNHUKOB 1 06MOTKW ABuratens. MNpegensl n gencreme
perynupyroTcs, a TemrnepaTypa Kaxgoro OTAeNbHOro
JaTurKa oTobpakaeTcs Ha Aucriee Unu nepepaercs no
ceTeBON WKHe.

. 3awmuaer JJleKTpoasuraTesib OT neperpesa.

. Tpwn camoonpegenaoWwmnxca Bxoga ana 2- unn 3-
npoBoaHbix gatunkos PT100/PT1000.

. OavH pONONHUTENbHDBIN aHaNoroBbl Bxog 4-20
MA.

Extended cascade controller MCO 101

Jlerko yctaHaBnvBaeTcs, MOAEePHM3NPYET BCTPOEHHDII
KacKafiHbll KOHTponnep, obecneyrBas ynpasneHve
6OMNbLUNM YNCIIOM HAaCOCOB U YNyULIEHHOE YyrnpaBrieHue
Hacocamy B peXXMMe «rnaBHbIA/NOgUYNHEHHbIN.

. [lo 6 HAacocoB B CTaHAAPTHOM Kackafe

. [lo 6 HacocoB B KOHOUrypauumn «rnaBHbI/
NOAUYNHEHHDbIN».

. TexHnueckne xapakrepuctmkm: Cm.
fononHuTenbHyto nnaty pene MCB 105

Extended relay card MCB 113
Mnata pacwmpeHna peneliHbix Bbixogos MCB 113

MOBBbILWAET rMOKOCTb Mcnonb3osaHua VLT® AQUA Drive
nyTem gobasneHnsa JONOMHUTENbHbBIX BXOLOB/BbIXOAOB.

. 7 undposbix Bxogos: 0-24 B
. 2 aHanoroBbix Bbixoga: 0/4-20 mA
. 4 pene SPDT

. HomwuHanbl Harpy3ok pene: 240 B nepem.toka/2 A
(Om)

. CootBetcTByeT pekomeHgaumam NAMUR

. Bo3MOXKHOCTb ranbBaHUYeckon pa3Basku Homep
Ans 3akasa 130B1164 — 6e3 nokpbiTnsa, 130B1264
— ¢ nokpbitnem (knacc G3/ISA S71.04-1985)

YcoBeplueHCTBOBaHHbIN KacKag-KoHTposiep MCO 102
PaclumpsaeT BO3MOXHOCTU TUMOBOFO KacKaf-KOHTponiepa,
BCTPOEHHOro B nNpeobpasoBaTtesin YacToTbl.

° O6ecneunBaet 8 A[ONOJIHUTENIbHbIX pene AnA
YCTaHOBKN OONONHUTENDbHbIX p,BI/IFaTeﬂeVI.

. Ob6ecneumBaeT TOYHOCTb YMPaBIEHUA PACXOAOM,
[aBNIEHNEM VI YPOBHEM AJIA MaKCManbHOM
30 PeKTMBHOCTA CUCTEM, B KOTOPbIX UCMOJb3yeTcs
HECKONbKO HAaCOCOB UMW HarHeTaTeNIbHbIX
BEHTUNATOPOB.

. PeXxum «rnaBHbIN/NOAUYNHEHHDBIN» obecrneumBaeTt
paboTy BCex BEHTUNATOPOB/HACOCOB Ha OAHOM
CKOPOCTK, YTO MOTEHLUMNANIbHO CHUMXaeT
SHepronoTpebneHne NOYTN HaMoNOBMHY B
CPaBHEHUN C [POCCENVPOBAHNEM WN
TPagULMOHHBIM CNOCO60OM YepefoBaHUs
BKJIIOYEHWA/BbIKIIOYEHNA BCEW NINHUN.

. MonepemeHHOE BbIMOSIHEHWE HAacOCaMK POSN
BefyLLero NpYBOAUT K paBHOMEPHOMY
NCMOMb30BaHMI0 HECKONbKMX HAaCOCOB UK
BEHTUNATOPOB.

[ononHnTeNnbHbIN pe3epBHbIN UCTOYHUK NUTaHNA 24 B
noct. Toka MCB 107

[aHHOe gononHWTEeNbHOE YCTPOWMCTBO UCNONb3yeTca AnA
NOAKIIOYEHNA BHELIHErO UCTOYHMKA NOCTOAHHOMO TOKa C
Lenbio nogaep»KaHus paboTbl CeKUMM YNPaBAEHNA U UHbIX
LOMNOJTHUTENbHbIX YCTPONCTB B aKTMBHOM peXmnme B Cilyyae
npeKkpaLleHnsa NUTaHnA oT CeTu.

° [nana3oH HanpsxeHnA Ha Bxoge: 24 B
MOCTOSAHHOIO ToKa +15 % (makc. 37 B B TeueHue
10 ¢).

. MakcumanbHbIn BXxogHOW Tok: 2,2 A.

° MakcumanbHas anuvHa Kabens: 75 m.
. EmKocTb Harpysku Ha Bxoge: <10 MKO.
° 3apepxKa npu nogadye nutaHus: 0,6 C.

] Jlerko yCTaHaBNMBaeTCA B npeo6paaoBaTen|/|
4acToTbl B CyLeCTBYOLWNX MalUUHaX.

° I'Iom:lepx(MBaeT pa6OTOCI'IOCO6HOCTb nnatbl
ynpasiieHnNA n onuun npn OTKNIOYEHNN BHELIHETO
NMNTaHUA.

. MopnepKnBaeT ceTeBble LWMHbI B aKTVIBHOM
COCTOSIHWM NPU OTKMIOUYEHUN NUTaHuA Homep ans
3aka3a 130B1108 — 6e3 nokpbiTna, 130B1208 —
¢ nokpbiTnem (knacc G3/ISA S71.04-1985).
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Danfoss A/S © 09/2014 Bce npaBa 3alyMLeHbl. 77




Danfits

MHTerpaLl,l/Iﬂ CNCTEMbI

VLT® AQUA Drive FC 202

3.7.1 [JononHuTenbHble YCTPONCTBA CBA3M

e VLT® PROFIBUS DP V1 MCA 101
e VLT® DeviceNet MCA 104

e VLT® PROFINET MCA 120

e VLT® EtherNet/IP MCA 121

e VLT® Modbus TCP MCA 122

[lononHuTenbHble CBeAeHNA CM. 2/1a8a 7 TexHuU4eckue
Xxapakmepucmuku.

3.7.2 [lononHuTenbHble yCTPOMCTBa BBOAA/
BbIBOZa, O6paTHON CBA3U 1
obecneveHns 6e3onacHOCTA

e VLT® General Purpose /0 Module MCB 101
e  VLT® Relay Card MCB 105

e VLT® PTC Thermistor Card MCB 112

e VLT® Extended Relay Card MCB 113

. VLT® Sensor Input Option MCB 114

[ononHutenbHble CBeAeHNA CM. B 2/1a8d 7 TexHu4yeckue
Xapakmepucmuku.

3.7.3 [lononHuTenbHble YyCTPOMCTBA
KacKafHOro ynpasneHus

JononHuTenbHble NnaThl KACKagHOro yrnpasneHus
NO3BONAT YBENNUNTL YNCIO uMerwuxcsa pene. Mocne
YCTAaHOBKMN JOMONHUTENbHBIX YCTPONUCTB MapaMeTpbl,
Heo6XoauMble ANiA MOAAEPKAHNA KOPPEKTHOW PaboTbl
GYHKLMIN KacKagHOro KOHTponnepa, 6yayT BOCTYMHbI Ha
naHenu ynpasnieHus.

MCO 101 n 102 — 370 gobaBnsemble YCTPOWNCTBA,
yBenunyrBaoLime noaaepKuBaemoe KomyecTBo HacoCoB U
BbINosHALWME GYHKLMN BCTPOEHHOTO KacKagHOro
KoHTponnepa B VLT® AQUA Drive.

Ona VLT® AQUA Drive JOCTYMHbI cregyouine
LOMNOJTHUTENbHbIE YCTPONCTBA KaCKagHOro ynpasneHus:

. BcTpoeHHbI 6a30BbIi KaCKafHbI KOHTponep
(cTaHBaPTHBIN KacKagHbI KOHTponnep)

. MCO101 (paclwmpeHHbI Kackag-KoHTponnep)

. MCO 102 (ycoBepLueHCTBOBaHHbIV KacKag-
KOHTponnep)

Ona nonyuyeHuna 6onee nogpobHoOW MHGopmaLmn cm.
enasa 7 TexHuyeckue Xapakmepucmuku.

PaclmpeHHbI KacKagHbl KOHTPONIEP MOXET ObiTb
MCMOJb30BaH B [BYX Pa3fIMYHbIX PeXxrmax.

. C pacwmpeHHbIMK GYHKUMAMU, YpaBRsiemMmbiMy 13
rpynnbl napametpoB 27-** Cascade CTL Option
(JononHumensHas naama Kackao-KoHMposniepa).

. [na yBenunueHus Konmyectsa JOCTYMHbIX pene
6a30Boro Kackaga, ynpasnsaemoro rpynnom
napameTpoB 25-** Kackad-koHmporsep.

MCO 101 no3BonsieT Ncnonb3oBaTb B KacKagHOM
ynpasneHun 5 pene. MCO 102 nopgep»usaet fo 8
HacocoB. [lononHuTenbHble yCTpoicTBa obecneyrBatoT
yepefoBaHMe BefAyLIEro Hacoca C ABYMA pesie Ha KaXXaoMm
Hacoce.

YBEZIOMJIEHU

Ecnun yctponcteo MCO 102 yctaHOBNEHO, onuun pene
MCB 105 moryT yBennumTb Konmyectso pesne go 13.

MpumeHeHne

KackapHoe ynpaBneHvne — 3To ob6Lasa cmctema KOHTPOnA v
ynpaBneHua, ncnosnb3yemas Aia KOHTPONA napasnnenbHo
BKJ/IOYEHHbIX HaCOCOB W/ BEHTUJIATOPOB C LIeNblo
noBbllWeHNA 3GPEKTUBHOCTN NCNONIb30BaHNA
3NEeKTPO3HEpPruu.

JononHNTENbHbBIN KacKagHbI KOHTponiep no3BonseT
YNpaBnATb HECKObKMMM HacoCamu, BKIIOYEHHbIMU
napannenbHo, cnefylowmmMmn cnocobamu:

. ABTOMaTMYeCKOe BKJIIOUEHME/BbIKNIOUEHNE
OTAENbHbIX HACOCOB.

. YHpaBneHme CKOPOCTbO HAaCcoOCOoB.

Mpu ncnonb3oBaHMK KackafHblX KOHTPOIEPOB OTAENbHbIE
HaCcoCbl aBTOMATUYECKM BKIIOYAIOTCA U BbIK/IIOYAKOTCA TakuM
06pa3om, YToObl NONYUNTb Ha BbIXOAE CUCTEMDI
HeobxoauMble BENMUYMHBI pacxoda uiaun aasneHus. Kpome
TOro, NPOU3BOANTCA PEryNMPOBaHNE CKOPOCTM HAacOCOB,
nogknoueHHbIX K VLT® AQUA Drive, yto obecneunsaet
NAaBHOE N3MEHEHME BbIXOAHOW MOLLHOCTA CUCTEMDI.

LleneBoe Ha3HaueHue

XOTA JONONHMTENbHbIN KacKagHbIi KOHTponnep
npeaHasHayveH AnA NPYIMEHEHNA B HACOCHbIX YCTaHOBKaX,
€ro MOXHO TaKXe MCMosib30BaTb B NIIOObIX cUCTEMAX,
Tpebylownx napannenbHon paboTbl HECKONbKMX
aneKTpoABUraTenen.

MNpuHUUN paboTbi

MporpammHoe obecrneyeHrie paclIMPEHHOTO KackafHOro
KOHTpoOnnepa AeincTBYeT C OAHOrO NpeobpasoBaTens
4acToThbl, 060PYAOBAHHONO NNATON AOMNOMHUTENIBHOIO
KacKagHoro KoHTposnnepa. OH ynpaBnisAeT rpynmnoin Hacocos,
KaXKablll N3 KOTOPbIX KOHTPONUpYeTca npeobpasoBaTteniem
YacToOTbl AN MOAKIIOUYEH K KOHTAKTOPY WIN YCTPOWCTBY
NnaBHOro nycka.
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JononHutenbHbIM (MOAYMHEHHbIM) NpeobpazoBaTensm
YacToTbl B CUCTEME He TpebyeTcs AONOHMTENbHAA NaTta
KacKagHoro KoHTposnnepa. OHy paboTaloT B pexume
Pa30OMKHYTOro KOHTYpa 1 MosyyaloT CBoW 3afjaHuA
CKOPOCTY OT FfIaBHOrO Npeobpa3zoBaTtesnia YacToTbl. Hacocsl,

MOAKSTIOUEHHbIE K 3TVM MPUBOLAM, PACCMATPUBAIOTCA Kak 1
HacoCbl NepeMeHHON CKOPOCTY.

130BA593.11

Relay 2

Relay 10

L BET|Relyt
N

Hacocbl, NoAKNoUeHHbIE K CETU Yepe3 KOHTAKTop uiu
YCTPOWMCTBO MABHOMO MycKa, Ha3blBalOTCA Hacocamu C
bVIKCMPOBAHHOWM CKOPOCTHIO.

Kaxgblih Hacoc ¢ nepemMeHHon nnm GUKCMpPoBaHHOM
CKOPOCTbIO YNPaBAETCA C MOMOLLbIO pene B MaBHOM
npeobpasoBarenie YacToThl.

JlononHuTenbHble YCTPOWNCTBA KackagHOro KOHTposiepa
MOXeT ynpaBiATb HECKOJIbKAMU HacOCaMy NMepemMeHHON 1
$UKCMpPOBaHHOW CKOPOCTW.

100%

200%

BcTpoeHHbIin -

ot 1po6VSP+oT11p05FSP

(Makcmym 6 HacocoB)

parameter group 27-** Cascade CTL Option

(JononHumensHaa nnama kackad-koHMposepa)
ot 1 po 8 VSP + ot 1pgo7FSP

1 (Makcmym 8 HacocoB)

rpynna napameTpos 27-** Cascade CTL Option

(JononHumeneHas naama kackad-koHmMposnepa)

MCO 101

Relay 1

Relay 2
Relay 10
130BA594.12

MCO 102

PucyHok 3.28 0630p npumeHeHus

P
by o~ o E
100% 100% 200% 200% & > < ey
2 2 s 2
o
. |1 VSP + 2 FSP
BcTpoeHHbIi
rpynna napameTpos 25-** Kackao-koHmposnnep
1 VSP + 5 FSP 1 2
MCO 101
rpynna napameTpos 25-** Kackao-koHmposnnep
1 VSP + 8 FSP
MCO 102
rpynna napameTpos 25-** Kackao-koHmposnnep
PucyHok 3.27 0630p npumeHeHus
4
100% 200%
BcTpoeHHbin -

6 VSP
MCO 101 rpynna napameTpos 27-** Cascade CTL Option

(JononHumeneHas nnama Kackao-koHMpPoniepa)
8 VSP

MCO 102 rpynna napameTpos 27-** Cascade CTL Option

(JononHumensHas naama kackad-koHMposiepa)

PucyHok 3.29 0630p npumeHeHUs
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VSP = Hacoc ¢ nepemeHHoU cKopocmblto (NOOK/IOYeH
HenocpedcmeeHHO K hpeobpazosamesto 4acmomsoi)

FSP = Hacoc ¢ pukcuposaHHol ckopocmsio (08uzamesisb
MoXem NOOK/IYaMbCA Yepe3 KOHMAakmop, ycmpoucmao
nJjagHo20 nycka unu nyckamess muna «3ee3oa/
mpey2obHUK»)

3.7.4 TOpMO3Hble pe3ncTopbl

B npnnoxeHusx, B KOTOPbIX ABUraTenb NCNOMb3yeTca B
KauecTBe TOPMO3a, fiBUraTenb reHeprpyeT SHepruio,
KoTOopas BO3BpallaeTcA B NpeobpasoBatenb YacToTbl. Ecin
SHeprua He MOXeT nepefaBaTbcA 06paTHO B ABUraTenb,
Hanps)KeHne B Lienu NnocToAHHOro Toka npeobpasoBatens
noBbIWaeTcA. B npunoxeHnAx ¢ 4acTbiM TOPMOXKEHVEM
W/VNK € Harpy3kamu, MMeLUMn 60MbLION MOMEHT
VHepLMK, 3TO MOXKET MPUBECTU K OTK/IIOUYEHWIO BCIeCTBME
nepeHanpaxeHUa B npeobpasosatene v, B pesynbrate, K
oCTaHoBY. [1nA paccenBaHNA SHepruw, BbipabaTbiBaemol
npy peKyrnepaTMBHOM TOPMOXEHUM, NCMONb3YIOTCA
TOPMO3Hble pe3ncTopbl. PesncTop BbibUpaeTca no
BENNYNHE COMPOTUBJIEHNA, HOMUHANY paccenBaemon
MOLLHOCTU 1 pa3mepam. KomnaHua Danfoss npegnaraer
LUMPOKMNI aCCOPTUMEHT PassiIMyHbIX PE3UCTOPOB,
cneyunanbHO npefHasHauyeHHbIX PaboTbl ¢
npeobpasoartenamm yactotbl Danfoss. O nogbope
pa3smepoB TOPMO3HbIX PE3NCTOPOB CM. &1as8ad 3.4.12 Pacuem
mopmo3Ho20 pe3ucmopa. Homepa ana 3akasa cm. B

enasa 6.2 [lononHumernvsHele ycmpoticmad,
NpUHAONIEXHOCMU U 3aNAcHble 4acmu.

3.7.5 CnHycoungHble GUnbTpbI

Korpga pBuratenb ynpaBnAaeTca npeo6pasoBaTeneM YacToThl,
OT ABurartena ciblleH pe3OHaHCHbIIZ LyMm. otoT Lym,
06yCHOBl'IEHHbIIZ KOHCprKU,VIEIZ asuratend, BO3HUKaeT npu
KaXxXaoM nepekniyeHnn nHBepTopa B npeo6pasoBaTenﬂx
yacToTbl. Taknum 06pa30M, 4aCTOTa PE€30HAHCHOro Wwyma
COOTBETCTBYET YaCTOTE KOMMYyTalunn npe06pa3OBaTenﬂ
4aCTOoTbl.

KomnaHua Danfoss noctaBnAeT crHycouaHbin GunbTp,
0CNabnALLWMA aKyCTUYECKUI WYM ABUraTens.

3TOT GpUNBTP yMeHbLIAeT BpeMs HapacTaHuA HanpsXeHus,
NMKOBOE HanpseHne Ha Harpyske Unuk. 1 TOK nynbcauui
Al, noctynatowmin B gBuratenb, 6narogaps Yemy ToK u
HanpsKeHVe CTAHOBATCA MPaKTUUYECKU CUHYCOMAANbHbIMU.
B pesynbraTe, akKyCTUUYECKUIA WYM [IBUTaTeNs CHUXAETCA A0
MUHUMYMa.

ToK MynbCaumin B KaTyliKaxX CUHYCOUAHOIO GUAbTPA TakXKe
BbI3bIBAET HEKOTOPDIN WyM. ITa Npobnema pewaeTcs nyTem
BCTpauBaHMA GuUIbTpa B WKad MAN aHANOTMMYHbIM 06pa3oMm.

3.7.6 Ounbtpbl dU/dt

Danfoss noctasnset ¢unbtpol dU/dt, KoTopble
npeacTaBnAlT cobon anddepeHumanbHbie GUILTPbI
HM3KMX YacTOT M KOTOPble COKPALLAOT MUKOBbIE
HanpskeHns Mexay ¢asamu Ha Knemmax asuratens u
YMEHbLIAKOT ANTENBbHOCTb NepeHero GppoHTa A0 YPOBHS,
KOTOPbIVi YMEHbLIAET HArpy3Ky Ha M30nsuui0 B 0OMOTKAX
Asuratens. J1a npobnema 0Co6eHHO 3amMmeTHa npwu
NCMOMb30BaHNN KOPOTKUX Kabenen snekTpoaBuraTens.

B omnune ot cuHycomgHbix GrnsTpoB (CMm.
2naea 3.7.5 CurycoudHsie gpunbmpei), y dunstpos dU/dt
yacToTa cpe3a NPeBbILIAET YaCTOTy KOMMYTaL UK.

3.7.7 ®unbTpbl cCMHGA3HbBIX MOMeX

CepAeYHNKN BbICOKOYACTOTHOIO GpUAbTpa CHPasHbIX
nomex (ceppeunnku HF-CM, high-frequency common-
mode) yMeHbLUaeT 3N1eKTPOMarHUTHbIE MOMEXUN U 3alyuLiaeT
NOAWNMHNKA OT 3NIEKTPUYECKUX pa3pAafoB. ITO
crneuyanbHble HaHOKPUCTANNYeCKue MarHMTonpoBOAbl,
KOTOpble UMEIOT XapaKTePUCTUKN GpUabTpaLmm
3HauMTENbHO NpeBoCxoAALMe 0bbluHble GpeppUToBbIE
ceppeyHukn. Cepgeunmkm HF-CM pgeinctByloT Kak
CuHasHbIN gpoccenb mexay dasamm 1 3emnei.

YctaHaBnuBaemble Ha Tpex ¢dasax asuratena (U, V, W)
bunbTPbI CMHPa3HbIX NOMEX YMEHbLLIAIOT BbICOKOYACTOTHbIE
CMH}asHble TOKW. B pesynbTate BbICOKOYACTOTHbIE-
3/1eKTPOMarH1THble MOMeXu OT Kabena apuratens
CHMXaloTCA.

Heobxogmmoe KOnMuecTBo CepaeUHMKOB 3aBUCUT OT AJIVHbI
Kabens aBuratens n HanpsxeHus npeobpasosaTens
yacToTbl. Kaxaplii KOMMAEKT COCTOUT 13 ABYX CEPAEUYHMKOB.
Y1obbl onpenennTb HeOOXOAMMOE KOJINUYECTBO
cepaeYHuUKoB, cM. Tabauya 3.19.

DnuHa kabena" Pazmep Kopnyca

[m] AuB C D
T2/T4 T7 |(T2/T4 T7 |17

50 2 4 2 2 4

100 4 4 |2 4 |4

150 4 6 |4 4 |4

300 4 6 |4 4 s

Ta6nuua 3.19 Yucno cepaeyHnKoB

1) Ecnu mpebytomca 6onee 0nuHHble kabesns, 0obagbme
donosiHuMenbHole cepdedHuku HF-CM.
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YctaHoBute ceppedHunku HF-CM 1 npoTaHuTe yepes
KaXablih cepaeyuHuK Kabenb ¢ Tpema dasamu gsuratens (U,
V, W), Kak nokasaHo PucyHok 3.30.

130BT323.10

130BD839.10

PE u \ W

PucyHok 3.30 CeppgeuHuk HF-CM ¢ dasamu asuratens

3.7.8 OunbTpbl rapPMOHUK

AHF 005 n AHF 010 ot Danfoss npeactaBnatoT coboi
YCOBEPLUEHCTBOBaHHblE GpUABLTPbLI FAPMOHUK, C KOTOPbIMU
He MOTyT CPaBHUTbCA TPaAULMOHHbIE GUABTPbI FAPMOHMK.
®Ounbtpbl rapmoHuk Danfoss cneyunanbHo pa3paboTtaHbl ans
MCnosb30BaHNA ¢ NpeobpasoBateny Yactotbl Danfoss. PucyHok 3.31 Pasmep kopnyca A2

Mpw noaknoueHnn GunbTPoB rapmoHuk Danfoss AHF 005
unn AHF 010 nepepg npeob6pa3sosaTtenem yactoTbl Danfoss
obpaTHble rapMOHUYECKNE NCKaXKEHUA TOKa, Bbi3blBaemble B
ceTn NUTaHWA, cokpawatTtca 4o 5 % n 10 %
COOTBETCTBEHHO.

3.7.9 Komnnekt ana kopnyca IP21/NEMA
Tnn 1

Ina manorabapuTHblx 6nokoB IP 20 nmeeTca B Hanuuum
[ONOMHUTENbHBIN 3nemeHT Kopnyca IP20/IP4X top/TUM 1.
Ecnn ncnonb3yeTca KOMNAEKT NpUHagnexHocTen ana
Kopnyca, 650k IP 20 ponxeH 6bITb opaboTaH TaK, UToObI
OH cooTBeTCTBOBaN Komnnekty 1P21/4X top/TUM 1.

KomnnekTt IP4X top moXeT ncnonb3oBaTbCsA CO BCEMU
CTaHfapTHbIMK BapuaHTamu FC 202, nmetowmnmmn 3awwuty
1P20.
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e Bbicota A Wnpuxa B fny6uHa C"
5 Tun Kopnyca
o [Mm] [mm] [Mm]
&
8 A2 372 90 205
A3 372 130 205
B3 475 165 249
B4 670 255 246
a 755 329 337
Cc4 950 391 337

Ta6nuua 3.20 Pa3mepbl

1) Ecnu ucnone3yromea dononHUMensHele ycmpolicmaa 6 eHe3dax A/
B, 2ny6uHa ysenuqusaemcsa (nodpobHee cm. 2nasa 7.8 HomuHaneHas

MOWHOCMb, macca u pa3M€pbl).

130BT620.12

BepxHaAsA KpbllKa

Hannunmk

OcHoBaHue

KprLIJKa OCHOBaHMA

mloglNn|wm|>

BuHT(bl1)

PucyHok 3.32 Pasmep kopnyca A3

YCTaHOBMTE BEPXHIOI KPbILWKY KaK MOKa3aHO Ha PUCYHKeE.
Ecnu ucnonb3yetca [ONOMHUTENbHOE YCTPOWCTBO B rHE3Ae
A unu B, fonmkeH 6biTb YCTaHOBMIEH HASIMUHNK,
3aKpblBaloLWMn BBOA CBEPXY. MomecTute ocHoBaHue C B
HVKHIOK YacTb npeobpa3oBaTenia YacToTbl M C MOMOLLbIO
CKOG 13 KOMMNEKTA NPUHAANEXHOCTEN 3aKpenuTe Kabenn
Hafnexawum obpasom.

PucyHok 3.33 Pasmep kopnyca B3

OTBepcTVA ANA KabenbHbIX YMOTHEHWI:
. Tunopasmep A2: 2 x M25 n 3 x M32

. Tunopasmep A3: 3 x M25 n 3 x M32
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SN VBE[1OMJIEHU
o
2 MNpu ncnonbzoBannn Komnnekma ona kopnycoe IP21/IP4X/
o
L TYPE 1 yctaHOBKa BMMIOTHYIO APYr K APYry HEBO3MOXKHa.
3.7.10 KomnneKkT ANCTaHUUOHHOrO
MoOHTaxka LCP
LCP MOXHO yCTaHOBWTb Ha nepefHen CTOpOHe Kopryca ¢
NMOMOLLbIO BbIHOCHOIO MOHTa)KHOro Komnnekta. MomeHT
3aTAXKKM KPEneXHbIX BUHTOB JOMKEH 6biTb He 6onee 1 H-m.
000n Kopnyc LCP nmeet knacc 3awuthbl IP66.
)
isy)
Q000 IP66, nepeaHan
T
Kopnyc naHenb
MakcumanbHas gnvHa kabens mexgy LCP n
610KOM 3m
CraHgapT cBA3Mn RS485

Ta6bnuua 3.22 TexHMYecKne XapaKTepucTuku

130BA138.10

PucyHok 3.35 MoHTaxHbIi KomnieKT ana LCP, Bknovatowmii
rpadpuueckyto naHenb LCP, Kpenex, kabenb (3 M) u npoknaaky.
Homep ansa 3akasa 130B1113

PucyHok 3.34 Kopnyca pasmepos B4, C3 n C4

BepxHasA KpbllKa

Hannynmk

OcHoBaHune

KprLIJKa OCHOBaHMA

BUHT(bl)

KpbllwKa BeHTUNATOPA

QMmN |®|>

BepxHuin 3axkum

Tabnuua 3.21 MosAcHeHuns K PucyHok 3.33 n PucyHok 3.34

Ecnn ncnonb3ytotca gononHuTenbHole mogynu A nnwm B,
npuKpenuTe Hann4yHuK (B) K BepxHeln Kpbiwke (A).
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2 3.7.11 MOHTa)KHbIN KPOHLWTENH AN
g (Kzgpnycos pa3smepa A5, B1, B2, C1 un

130BA844.10

PucyHok 3.36 MoHTaxHbIli komnieKkT ana LCP, Bknovatowmin
uuoposyto LCP, Kpenex 1 npoKnagky. ‘
Homep pgna 3akasa 130B1114 <

~

PucyHoK 3.38 HmKHWI KpOHWTENH

64,5+ 0.5 mm =
(2.54+ 0.04 in) @
<< o
o -
§ - o
e P e N :
N J ] -
E . ]
C9)
Elz 2l g A
¥ ~
3 2 OO c -
Panel cu;:‘ H =
cut out s -
B_] 1 d 7 ®
<
- &7 N
- - ﬁ\ ) ‘
PucyHok 3.37 fabapuTHble pasmepbl Komnnekta LCP \ \
Q ! '
\ A
- \‘ | B
-
>IN
_ -
N
P
PucyHoK 3.39 BepxHuin KpOHLWITENH
Cm. pa3mepsbl B Tabsuya 3.23.
Pasmep kopnyca IP A [mm] [ B [Mm] | Homep ana 3akasa
A5 55/66 480 495 130B1080
B1 21/55/66 | 535 550 130B1081
B2 21/55/66 | 705 720 130B1082
B3 21/55/66 | 730 745 130B1083
B4 21/55/66 | 820 835 130B1084

Ta6nuua 3.23 CBepgeHus o ¢pnaHUaxX ANA MOHTaXa
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3.8 WHTepodenc nocnegoBaTenbHOM CBA3N
RS 485

3.8.1 KpaTkoe onuncaHve

RS485 — unHTepdelc ABYXNPOBOAHON LWWHbI, COBMECTUMbIN
C TOnonorune MHOroaboHeHTCKOWM CeTn, B KOTOPOW Y31bl
MOTYT MOAKJIIOYATLCA MO LWWHE WK Yepe3 OTBETBUTENbHbIe
Kabenu oT obLyeln MarucTpanbHoWn NMHUK. Bcero kK ogHomMy
CermeHTy ceTu MOXeT ObITb NoaKoueHo Ao 32 y3nos.
CermeHTbl ceTV pa3aenieHbl peTpaHCIATopamu, CM.

PucyHok 3.40.

YBEJOMJIEHU

Kaxablin peTpaHCcnATOp AeiCTBYeT KaK y3en BHYyTpM
CermeHTa, B KOTOPOM OH YCTaHOBMeH. Kaxabiii y3en B
cocTaBe AaHHOI CETU AOMKEH UMEeTb YHUKaNbHbIN agpec,
He NOBTOPAIOWMNIACA B OCTaNbHbIX CErMeHTax.

3aMKHUTE KaXKAblli CErMEHT Ha 060UX KOHLLAX, NCMOMb3ys
nmbo KoHeyHbI nepekniovatens (S801) npeobpasosaTenein
4acToThl, TMOO OKOHEUHYID PE3NCTOPHYI CXEMY CO
cMelleHvem. [Ins yCTPONCTBA WIHbI BCErAa UCMONb3ynTe

3KpaHnpoBaHHyto BuTyto napy (STP) n cnepywnte
O6LENPUHATBIM CNOCO6aM MOHTaXa.

Bonbluoe 3HaueHne nmeeT obecrneyeHne HN3KOro
“mMnefaHca 3a3eMIeHUA 3KpaHa B KaxJoMm y3se, B TOM
yncne no BbICOKMM YacToTam. MogKnounte 3KpaH ¢
60/1bLLIOY MOBEPXHOCTHIO K «3eMJie» C MOMOLLbIO,
Hanpumep, KabenbHOro 3aXxMma Wiv NPOBOAALLErO
KabenbHOro ynnotHeHus. MoxeT notpeboBaTbca
npvmeHeHne Kabenen BbliPaBHUBaHVA MOTEHLMANOB C
Lienblo CO3AaHNA OAUHAKOBOrO MoTeHuMana no Bcen ceTu,
0COBGEHHO B YCTaHOBKax C Kabenamu 60NbLION ANNHbI.
Jna npepoTBpalleHns HeCcornacoBaHUA UMNeAaHCcoB Bcerpa
UCMONb3yTe BO BCeW CeTU Kabenu ogHoro Tvna.
MopknioyanTe ABuraTenb K npeobpasoBaTento 4acToTbl
SKPaHNPOBaHHbIM Kabenem.

Ka6enb SKpaHupoBaHHas BuTaA napa (STP)
Mmnegaxc [Om] | 120

He 6onee 1200 m (BKAOYaa OTBETBUTENbHbIE

OnuHa kabens

[m]

NNHUN)
He 6onee 500 M mMmexay CTaHUMAMU

Tabnuua 3.24 TexHUUYeCKne XapaKTepUCTUKN Kabener

Rt
Rt =
| |~ &
<
| Master | | 1 ‘ | 2 ‘ ‘ 3 ‘ ] ‘31 ‘ ‘ Repeater
| Repeater | | 1 ‘ | 2 ‘ ‘ 3 ‘ :I |30
R} R}

PucyHok 3.40 UHTepdeic wuHbl RS485
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WHTerpauma cuctembl VLT® AQUA Drive FC 202
MapameTpbl b
(=3
= DyHKuMA Hactpoiika $5E0 ooo s §
als30n FC* : Y (e 2
§ - POTOKON 0000 feleele] 0G00 @
§ 8-31 Appec 1* =
~[8-32 Ckopoctb [ 9600* — — —
nepeaaun RS 232 4+ 68/ ]69 68|69 68 |69
DaHHbBIX CllL_fuss
* = 3HaueHne No yMoNYaHu1Io — RS 485
anIMe‘laHVIﬂ/KOMMeHTapVIVI. . —]

BbiGepute npoTokon, agpec 1
CKOPOCTb Nepefauun ¢
NMoMOLLbIO MapaMeTposB,
YKa3aHHbIX BbiLLe.

Lundposoii xog D IN 37
ABNAETCA onuuen.

PucyHok 3.41 NapannenbHble coeanHeHNA

YT06bI M36eXaTb NpoTeKaHVA TOKOB BblpaBHMBaHNA
noTeHumnana yepes 3KpaH, OpraHusynTe NogknioyeHme
cornacHo PucyHok 3.20.

=
;'
2
o
R
RS-485
E @
Ta6bnuua 3.25 MoaknioueHne cetn RS485
3.8.2 lMoakniouyeHne cetn j [
Mpy nomoww ctaHpapTHoro nHTepderica RS485 K ogHomy =
KOHTponnepy (Mnv rnaBHOMy yCTPOWCTBY) MOTYT ObITb PucyHok 3.42 Knemmbl nnatbl ynpaBneHusa
NOAKNIOYEHbI OAVH UMW HECKONbKO npeobpasoBaTtenei
yacToTbl. Knemma 68 coeguHAETCA C CUTHANbHbIM
nposogoM P (TX+, RX+), a Knemma 69 — ¢ CUrHasibHbIM 3.8.3 OKoOHeyHas Harpyska LUUHbI RS485
nposogoM N (TX-,RX-). Cm. yepTexu B 2nasa 3.5.1 Cxema
nooksoeHud. MopkntounTe pPe3nCTopHY0 cxemy K 060MM KOHLaM LUNHBbI
RS-485. [1na aToro yctaHoBuWTe nepekntoyatens S801 Ha
Ecnm K rmaBHOMYy yCTpOMCTBy noaknyaeTca 6onee oaHoro nnate ynpaBneHUs B MosioXeHune ON (BKﬂ.).
npeobpasoBaTenia YacToTbl, UCNONb3yeTcA NnapanienbHoe
coeanHeHne. Bbibepute npotokon ces3u B nap. 8-30 [lpomokosn.
3.8.4 ObecneueHne IMC
PekomeHayloTca cnegyiowime mepbl no obecneueHumio SMC,
no3BonsAwLMe ycTpaHUTb nomexu B cetn RS485.
CobniogaiiTe COOTBETCTBYIOLLUME FOCYAAPCTBEHHBIE U
MeCTHble HOPMbl U NPaBWNa, Kacalowmecs, Hanpumep,
NOAKIIOYEHVA 3aLUTHOMO 3a3emsieHuns. Kabenb cBsA3m
RS485 pomkeH NpoknagbiBaTbCA Ha yaaneHum ot Kabenei
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OBUraTenst 1 TOPMO3HOIo Pe3nNCTopa, YToObl NpPefoTBPaTUTb
B3avMHble BY-nomexu mexay kabensmu. O6bIYHO
[OCTaTOYHO paccToaHuA 200 MM, OfHAKO pekomMeHayeTcA
npenycmaTprBaTb MaKCUManbHO BO3MOXHOE PacCcTosHUe
MexXay Kabenamu, ocobeHHO TaMm, rae Kabenu nponoXeHbl
napannenbHo Ha 60MblIo NPOTAXKeHHOCTW. Ecnn He
ynaetca n3bexartb nepeceyeHus, kabenb RS485 pomkeH
nepecekaTbCa C Kabenamu aBuraTtesia 1 TOPMO3HOro
pesncTopa nog yrnom 90°.

130BD507.11

Q000

Fieldbus cable

Min. 200 mm

90° crossing

Brake resistor

#

PucyHok 3.43 lMNpoknapaka Kabenen

3.8.5 Kpatkoe onuncaHue npotokona FC

MpoTokon FC, Takxe Ha3blBaeMblin wnHon FC nnun
CTaHOAPTHOWN LUMHOW, ABNAETCA CTaHAAPTHBIM MPOTOKO/IOM
Danfoss ana nepudepunintHoin wnHbl. OH onpegenseT
cnoco6 JocTyna K JaHHbIM MO NPUHLMMNY TNaBHbIN-
NMOAYMHEHHDBIN ANA CBA3W MO WVHE NoC/eAoBaTebHOM
CBA3N.

K wnHe moxHO nogkniountb 1 rnaBHoe n go 126
NMOAYMHEHHbIX YCTPOMNCTB. [MaBHOe YCTPOWNCTBO BbIGMpPAeT
NMOAYMHEHHbIE YCTPOWCTBA MO CMMBOJTY afpeca B
Tenerpamme. MogunMHEHHOE YCTPONCTBO HE MOXET
nepefaBatb CooOLEHNEe NO COOCTBEHHON NHULMATUBE: AnA
3TOro TpebyeTcs 3anpoc; Takke HEBO3MOXEH OOMeH
COO6LEeHNAMY MeXIy NOAUYMHEHHbIMI YCTPONCTBAMM.
CBA3b OCYLLECTBNAETCA B MONYAYNIIEKCHOM peXUMe.
DyHKUKWA MaBHOTO YCTPOWCTBA He MOXeET ObITb NepefaHa
Apyromy y3ny (cuctema ¢ OgHVUM FNaBHbIM YCTPONCTBOM).

Ousnyecknum yposHem saBnsetca RS485, 1. e. ucnonb3yetca
nopt RS485, BCTPOeHHbI B NpeobpasoBaTesib YacToThl.

MpoTtokon FC nopaepmBaeT pasHble GopMaTbl TeNlerpamm:

. YKopoueHHbIi popmaT 13 8 6alNTOB ANA AaHHbIX
npouecca.
. YonnHeHHbIn dopmaT 13 16 6ainToB, KOTOPbIN

TaKXe BK/4YaeT KaHal napamMmeTpos.

. (Dopma'r, VICI'IOJ'Ib3yeMbIVI ANnA TEKCTOB.

3.8.6 KoHowurypauma cetn

Y1obbl BBECTM B AenicTBUe npoTtokon FC ana
npeobpasoBaTtensa YacToTbl, yCTaHOBUTE cregylolmne
napameTpbl.

Homep napametpa HacTtpoiika
8-30 MNpotokon FC
8-31 Agpec 1-126

8-32 CkopocTb nepegaun 2400-115200
nopta N4y

8-33 Parity / Stop Bits

KoHTposb no uyeTtHocTw, 1
CTOMOBbLIN 6UT (MO yMOMYaHMio)

Ta6bnuua 3.26 NMapameTtpbl npoTokona FC

3.8.7 CrpykTypa Kagpa coobLieHus no
npotokony FC

3.8.7.1 CocTtaB cmmBona (6anTa)

Kaxpbln nepefaBaemMblin CMMBOJT HAUMHAETCA CO CTapTOBOro
6uTa. 3aTem 8 OUT JaHHbIX NepefaloTcs CornacHo 6anTy.
Kaxabli CMBO 3aLMLLAETCA C MOMOLLbIO YETHOCTW BGUTOB.
TOT 6UT YCTaHABMBAETCA pPaBHbIM 1 nocie
MOATBEPKAEHNA YETHOCTW. YeTHOCTb AOCTUMAETCS, KOraa
CYyMMapHOEe YMCSI0 ABOUYHbIX eAuHMIL B 8 6UTax [aHHbIX 1
OGUT YETHOCTM ABNAIOTCA YeTHbIMU. CUMBON 3aBepLUaeTcs
CTOMOBbIM GUTOM, TaK YTo obLee yncno 6uToB paBHoO 11.

195NA036.10

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

PucyHok 3.44 CoctaB cumBona

3.8.7.2 CTpyKTypa Tenerpammbl

Kaxpaa Tenerpamma vmeeT CBOK CTPYKTYpY:
. Mep.bit cumeon (STX) = 02 16-puyH.
. banT, yka3sbisatowmii anuHy tenerpammsbl (LGE).

. BawT, yka3sbiBalowumii agpec npeobpasosaTens
yactotbl (ADR).

MG20N650
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3aTem criefiyeT HECKONbKO 6aiiToB aHHbIX (MepeMeHHoe 3.8.7.5 Ynpasnawowwmin 6ant (BCC)
UMCIO, 3aBUCALLEE OT TWMA TeNerpaMmmbi).

Tenerpamma 3aBepLuaeTcs ynpasnsiowum 6aiitom (BCC). KoHTponbHas cymma BbIMUCNAETCA KaK GyHKLNs
«nckniovarowee U». Jo nonyyeHus nepeoro 6awTa

TesierpaMmbl pacyeTHas KOHTposnbHaa cymma (BCS) pasHa 0.

STX LGE ADR DATA BCC

195NA099.10

PucyHok 3.45 CTpykTypa Tenerpammbi

3.8.7.3 [dnuHa Ttenerpammbl (LGE)

AnuHa TenerpamMmmbl — 3T0 Yncno 6alNToB AaHHbIX B CyMMe
¢ 6ainnTom agpeca ADR n ynpasnstowmm 6antom BCC.

4 6ainTa AaHHbIX LGE=4+1+ 1= 6 6ant
12 6aiTOB AaHHbIX LGE=12+ 1+ 1 = 14 6ant
OnuHa Tenerpamm, cogepaLymnx 10"+n 6ant

TEKCTbl

Ta6bnuua 3.27 JnuHa Tenerpammbi

1) 3dece 10 coomeemcmeyem huKCUPOBAHHbIM CUMBOIAM, d N —
nepemMeHHAs 8e/IUYUHA (3a8UCAWAS om O/IUHbI MeKCMa).

3.8.7.4 Appec npeobpa3oBartens 4acToTbl
(ADR)

Wcnonb3yioTcsa gBa pasHbix dopmaTa agpeca.
[Junana3oH agpecoB npeobpasoBaTens 4acTotel — OT 1 0
31 vwnam ot 1 po 126.

. ®opmat agpeca 1-31

- Bbut 7 = 0 (pencTByeT Ppopmat agpeca 1-
31)

- but 6 He ncnonb3yertca.

- But 5 = 1: UMpKynApHasa paccbiika, 6uTb
appeca (0-4) He NCNonb3ylOTCA.

- But 5 = 0: HeT UMPKYNAPHOW PacCbIIKK.

- Butbl 0-4 = apgpec npeobpasoBatens
yactoTbl, 1-31.

. ®opmat agpeca 1-126

- But 7 = 1 (gencTByeT Ppopmat agpeca 1-
126).

- Bbutbl 0-6 = agpec npeobpasoBaTtens
yacToTbl 1-126.

- Butbl 0-6 = 0: UMpPKyNApHaA paccblka.

B cBoeln oTBeTHON Tenerpamme rnaBHOMy yCTPOMNCTBY
NMoAYVHEHHOE YCTPONCTBO MOCHINAET aipecHbln 6aiT 6e3
N3MeHeHuUs.
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3.8.7.6 llone gaHHbIX

CocTaB 6110KOB aHHbIX 3aBUCUT OT TUNa TesnerpamMmbl. CyleCcTBYIOT TeflerpaMmbl TPEX TUMOB, NMPY 3TOM TWM TeNlerpaMmmbl
OTHOCUTCA KaK K ynpasnAllmMM Tenerpammam (rnaBHoe yCTPONCTBO=>NOAUYMHEHHOE YCTPOWNCTBO), Tak U K OTBETHOW
Tenerpamme (NOAYMHEHHOE YCTPOWMCTBO=INIaBHOE YCTPONCTBO).

3 TMna Tenerpamm:

Bnok paHHbIX npouecca (PCD)
PCD o6pa3yetca 6110KOM faHHbIX, COCTOALUM U3 4 GaTOB (2 CNOB), 1 COREPXKNT:

. KomaHgHoe cnoBo 1 3HayeHve 3agaHna (OT rMaBHOro K MOAYMHEHHOMY).

. CnoBo cocToAaHuA 1 TEKYLWY0 BbIXOAHYIO YacTOTy (oT NopumMHeHHOro yCTpOVICTBa K FJ'IaBHOMy).

| sTx LGE ADR PCD1 PCD2 BCC

130BA269.10

PucyHok 3.46 Bnok o6pa6oTku

Bnok napameTtpos
Bnok napameTpoB MCMOMb3yeTca ANA Nepecbliky NapamMeTpoB MeXAy rMaBHbIM U MOAYMHEHHbBIM YCTPOMCTBaMU. BNOK JaHHbIX
cocTouT 13 12 6anToB (6 CIOB) 1 COAEPXKMT Takxe 60K AaHHbIX Mpouecca.

' stx | e | aDR PKE IND PWEhigh PWEjow PCD1 PCD2 BcC |

\
\
L
\
\
L
\
\
\
\
L
130BA271.10

PucyHok 3.47 bnok napameTtpos

TekcToBbIN 650K
TeKcTOBbIN GNOK UCNONb3YeTCA ANIA YTEHWA WK 3anncy TEKCTOB NOCPEACTBOM 6rloKa AaHHBbIX.

STX | LGE | ADR PKE IND Ch1 Ch2 Chn PCD1 PCD2 BCC |

\
\
’7
\
\
I
\
\
\
\
I
130BA270.10

PucyHok 3.48 TekcToBbIi1 610K
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3.8.7.7 lone PKE

Mone PKE copepxuT gBa nognons:

. KomaHpa napameTpa n oteeT, AK.

. Homep napametpa, PNU.
PKE IND PWEhigh | PWEiow
AK PNU
15 14 13 1211 10 9 8 7 6 5 4 3 2 1 0
g8 £y
v © Q
EEC £E
C Eo s >
© O C a <
a v ®©

PucyHok 3.49 Mone PKE

B 6utax 12-15 nepecbinaoTca KOMaHAbl NapaMeTpoB OT
rMaBHOrO YCTPOMCTBA K NOAYMHEHHOMY 1 BO3BpPaLLAlOTCA
06paboTaHHble OTBETbI MOAYMHEHHOTO YCTPONCTBA
rnaBHOMY.

130BA268.11

Homep 6uTa KomaHpga napametpa

15 14 (13 [12

0 0 0 0 HeT komaHgbl

0 0 0 1 CynTbiBaHMe 3HayeHUA napameTpa

3anncb 3HayeHua napametpa B O3Y
(cnoso)

3anucb 3HauyeHuA napameTpa B O3Y
(nBoNiHOE CNoBO)

3anucb 3HayeHuA napameTpa B O3Y u
ICMNN3Y (nBoiHOe CnoBo)

3anucb 3HauyeHuA napameTpa B O3Y un
3CMNMN3Y (cnoBo)

YreHme/3anucb TekcTa

Tabnuua 3.28 KomaHAabl NapameTpa: rnmaBHOe=MNoAYMHEHHOe

Homep 6uTta OTBer
15 14 113 |12
0 0 0 0 Het otBeTa

0 0 0 1 3HauyeHne napameTpa nepepaHo (CnoBo)

3HaueHne nNapameTpa nepeaaHo
(nBoviHOEe cnoBo)

KomaHpa He MoXeT 6blTb BbINONTHEHA

MepepaH TekcT

Ta6bnuua 3.29 OTBeT: NogUMHEHHOe=>TNlaBHOoe

Ecnn KomaHa He MOXeT 6biTb BbINOSIHEHA, NOAYNHEHHOE
YCTPOWCTBO NOCbHINAeT OTBET:
0111 KomaHoa He moxem 6bimb 8bINOJIHEHA

— 1 oTnpaBnseT B 3HayeHUn napametpa (PWE) otyet o
HeuncnpaBHocTK (cm. Tabauya 3.30):

Huskoe PWE [ CoobuieHre 0 HemcnpaBHOCTY
(16-puuH.)

0 Mcnonb3yembiii HoMep napameTpa He CyLecTByeT.

1 OTcyTCTBYET AOCTYN AJIA 3aMUCU B 3aAaHHbIN

napameTp.

2 3HaueHue AaHHbIX NpeBbllWaeT npenesbl

napameTpa.

3 Mcnonb3yembiii NOANHAEKC He CyliecTByeT.

MapameTp He OTHOCUTCA K TWMYy MaccuBa.

Tun paHHbIX He COOTBETCTBYET yKasaHHOMY
napameTpy.

1 B Tekywwem pexume paboTbl NnpeobpasosaTens
YacToTbl M3MEHEHME [AaHHbIX B 3afjlaHHOM
napameTpe HeBO3MOXHO. HekoTopble napameTpbl
MOXHO M3MEHATb TONIbKO MPW BbIKIIOYEHHOM
apurarene.

82 OTCyTCTBYET AOCTYN NO LWWHE K 3afaHHOMY
napametpy.

83 M3meHeHVe AaHHbIX HEBO3MOXKHO, MOCKOJbKY
BblOpaHa 3aBOACKas HaCTpPOMKa

Ta6nuua 3.30 OTyeT 06 owmbKax 3HaYeHUI NapameTpoB

3.8.7.8 Homep napametpa (PNU)

B 6utax 0-11 nepecbinatotca HoMepa NapaMeTpos.
DyHKUMA COOTBETCTBYIOLErO NapameTpa onpeneneHa B
onvcaHuM nNapameTpoB B Pykogoocmeae no
npo2pammupo8aHuio.

3.8.7.9 ViHpekc (IND)

MNHAaekc ncnonb3yeTca COBMECTHO C HOMEPOM NapameTpa
ANnA JOoCTyna K YTeHMo/3anmcn napameTpoB, KOTopble
UMeloT MHAEKC, Hanpumep, 15-30 XKyp.asap: K00 owubKu.
WNHpeKkc coctonT 13 2 6aiToB — MnafLWwero 1 crapLiero.

B kauecTtBe mHaeKkca Ncnonb3yeTcAa TONbKO Mnagwnin G6anT.

3.8.7.10 3HaueHune napametpa (PWE)

Bnok 3HaueHna napameTpa cocTouT 13 2 cnoB (4 6anToB), 1
€ro 3HauyeHune 3aBUCUT OT nofaHHon KomaHabl (AK). Ecnn
610k PWE He cofepuTt 3HaueHUs napameTpa, rmaBHoe
YCTPONCTBO NMofCKasbiBaeT ero. YTobbl M3MEHUTb 3HaueHne
napameTpa (3anncaTtb), 3anUwnNTe HOBOe 3HauyeHne B 610K
PWE » nownute ero oT rnaBHOro yCcTponcTea B
NOAYMHEHHOe.

Ecnn nogunHeHHoe yCcTpOMCTBO pearmpyeT Ha 3anpoc
3HauyeHuA napameTpa (KOMaHAa YTeHUA), TeKkyllee 3HaueHne
napameTpa nocbinaetca B 6noke PWE 1 Bo3Bpalyaetca
rnaBHOMY YCTPOMCTBY. Ecaiv napameTp cofeput He
UMCNEHHOE 3HAaYEHUe, a HECKOMIbKO BapuaHTOB BbI6OPa,
Kak, Hanpumep, B 0-01 A3bik, rge [0] — aHIMACKNNA A3bIK, @
[4] — paTCKMI, TO 3HayeHVe AaHHbIX BblibMpaeTca nyTem

920 Danfoss A/S © 09/2014 Bce npaBa 3alyMLLeHbl.
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BBOAA 3HaueHus B 6nok PWE. MocnegosaTenbHasa cBA3b
NO3BOJIAET TOSIbKO CYMTbIBATb MAapaMeTpbl, CoaeprKaline
JaHHble TMNa 9 (TeKCToBas CTPOKa).

15-40 Tun [M4-15-53 CeputiHeiti N° cunosoli nnamel
cofepaT AaHHble TMna 9.

Hanpumep, pasmep 65n10Ka 1 AvMana3oH HanpsKeHUsa ceTu
MOXHO NocmMoTpeTb B 15-40 Tun [14. Mpwn nepecbinke
TEKCTOBOW CTPOKM (4TEHME) ANHa Tenlerpammbl
nepemeHHas, NOCKOJNIbKY TEKCTbI MMEIOT Pa3Hyto ASINHY.
[nvHa Tenerpammbl yKasbiBaeTcss BO BTOpom baiiTe
Tenerpammbl (LGE). Mpwn ncnonb3oBaHun nepefayn TekcTa
CUMBON MHAEKCa onpepenseTt, ABAAETCA M KOMaHAaa
KOMaHAOW YTEHUA VAW 3anucu.

Y1o6bl MpoyecTb TeKCT ¢ nomouybto 6noka PWE, ana
KomaHabl napametpa (AK) cnepyet 3agatb 16-puuHoe
3HauyeHue F. Ctapwuii 6UT cumBONa MHAEKCa AOMXKEH ObITb
paBeH 4.

HekoTopble napameTpbl cogep»kaT TEKCT, KOTOPbIN MOXKHO
3anucbiBaTh MO WMHE NOoCnefoBaTeNbHOW CBA3W. YTobbI
3anucaTb TeKCT C nomolbio 6n1oka PWE, ana komaHabl
napameTpa (AK) cnepyeT 3agatb 16-puyHoe 3HaueHue F.
Crapwumin 61T cMBONa MHAEKCA AOMKEH ObITb paBeH 5.

PKE IND  PWEhigh PWE o

- =T ==,
Read text 0400

PR — ‘7 R
Write text 0500

PR — ‘7 R

PucyHok 3.50 Tekct B 6noke PWE

130BA275.10

3.8.7.11 loppep»mnBaemble TUMbl AAaHHbIX

Be3 3Haka O3HauaeT, uTo B Tenerpamme OTCYTCTBYET 3HaAK
onepauuu.

Tunbl AaHHbIX OnuvcaHue

3 Llenoe 16

4 Llenoe 32

5 Llenoe 6e3 3Haka 8
6 Llenoe 6e3 3Haka 16
7 Llenoe 6e3 3Haka 32

KoaddunumeHT npeobpaszoanusa 4-12 HuxHuli npeden
ckopocmu 0suzamens [[y] paseH 0,1. Ecnn HyXHO
npeABapuTesIbHO YCTaHOBUTb MUHMMAIbHYIO YacToTy
paBHoli 10 Iy, To oNMKHO BbITb NepeaaHo uncno 100.
KoaddurumeHT npeobpazoaHma 0,1 03HaYaeT, uto
nepegaHHasa BenMUMHa ymHoxaetcs Ha 0,1. CnegoBaTenbHo,
3HauyeHune 100 ymtaetca kak 10,0. 3

Mpwnmepbl:

0 c=>uHpeKc npeobpasoBaHus 0
0,00 c=>uHAeKkc npeobpasoBaHus -2
0 Mc=>uHaeKc npeobpasoBaHua -3
0,00 MC=>UNHAEKC NpeobpasoBaHus -5

3.8.7.13 Cnosa coctoaHuA npouecca (PCD)

BNoK CNoB COCTOSHUA NpoLecca pasgeneH Ha ABa 6noka
no 16 6uT, KOTOpble BCerga NoCTynaT B onpeneneHHomn
nocse0BaTe/lbHOCTU.

PCD 1 PCD 2
CnoBo cocToAHUA ynpasnaloLllen Tenerpammbl [ 3HaueHne

(rnaBHOe yCTPONCTBO=>MNOAUYNHEHHOE 3ajaHuA

YCTPOWCTBO)

CnoBo cocToAHuA ynpaBnmou.lePl TenerpaMmmbl TeKyLLlaﬂ

(noguMHeHHoe yCTPONCTBO=>rNaBHoOe BbIXOAHaA yacToTa

YCTPOWCTBO)

Ta6nuua 3.32 CnoBa coctosiHuA npouecca (PCD)

3.8.8 lMpumepbl npoTtokona FC
3.8.8.1 3anucb 3HaYeHnA napameTpa

N3meHuTe 3HaueHue 4-14 BepxHuli npeden ckopocmu
dsueamens [ly], utobbl oHO cocTaBuno 100 .
3anuwunTe gaHHble B SCIM3Y.

PKE = E19E 16-pnyH. — 3anncb OQHOro csioBa B

4-14 BepxHuli npeden ckopocmu 0suzamens [Ty].

IND = 0000 16-puyH.

PWEHIGH=0000 16-puyH.

PWELOW = 03E8 16-puyH. — 3HayeHue gaHHbix 1000,

9 TekcToBaa cTpoka cooTBeTCTBYytoLlee yacTtoTe 100 lu, cm.
10 Crpoka Gaitros 2naea 3.8.7.12 Mpeo6pasosarue.
13 PasHoCTb BpemeHun
Tenerpamma nmeet Bua:
33 3ape3epBrpOBaHO
o
35 MocneposatenbHOCTb 6UTOB S
E19E H| 0000 H | 0000 H | 03E8 H §
Ta6nuua 3.31 NopaepxuBaemble TUMbI AaHHbIX 3
PKE IND PWE high PWE jow )

3.8.7.12 lNpeobpa3zoBaHue

B 3aBOACKYMX YCTaHOBKaxX OTOOPAXKAOTCA PasnuYHble
aTpubyTbl KAXXAOro napameTpa. 3HayeHVs napameTpoB
nepenaTca TONbKO Kak uenble yncna. NMostomy ans
nepegaun ApobHONM YacTy YNCNA UCMOSb3YIOTCA
Ko3pPnLMEHTbl NpeobpasoBaHmA.

PucyHok 3.51 3annwwute paHHble B CIMMN3Y
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YBEJOMJIEHU

4-14 BepxHuli npeden ckopocmu dsuzamens [ly]
npeacTaBnAeT co6oii 0AHO CNIOBO, @ KOMaHAOWN
napametpa gna 3anucu B ICMNN3Y asnaetrca E. Homepom
napametpa 4-14 B 16-puuHom popmare asnaetcsa 19E.

OTBeT OT NOAYNHEHHOTO YCTpOIhCTBa rnMaBHOMY MmMeeT BUA:

o
119E H | 0000 H | 0000 H | 03E8 H é
PKE IND PWE high PWE jow 8
PucyHok 3.52 OTBeT NOAUYMHEHHOrO YCTPOICTBa
3.8.8.2 CyntbiBaHMe 3HayeHMA NapameTpa
YteHune 3HaueHnAa B 3-41 Bpemsa paszoHa 1.
PKE = 1155 16-puyH. — yTeHMe 3HayeHWA napameTpa B
3-41 Bpems paseoHa 1.
IND = 0000 16-puuH.
PWEHIGH=0000 16-punyH.
PWELOW = 0000 16-puyH.
=
<
1155 H | 0000 H | 0000 H | 0000 H §
o
PKE IND PWE high PWE jow @

PucyHok 3.53 3HaueHne napametpa

Ecnn 3HaveHmne 3-41 Bpemsa paszoHa 1 paBHO 10 ceKyHAam,
OTBET OT MOAYMHEHHOrO YCTPOWCTBa FMaBHOMY MMeeT BUA

130BA267.10

1155 H|0000 H|0000 H|O3E8 H

PKE IND  PWEpigh PWE,

PucyHok 3.54 OTBeT NOAUYMHEHHOrO YCTPOICTBa

3E8 (16-pnyH.) cooTBETCTBYET fecATUYHOMY umncay 1000.
WHpekc npeobpaszoBaHusa ansa 3-41 Bpems paszeoHa 1 -2, 10
ectb 0,01.

3-41 Bpems paszeoHa 1 otHocuTCA K Tuny be3 3Haka 32.

3.8.9 Mpotokon Modbus RTU
3.8.9.1 HonywweHuns

Danfoss npegnonaraeT, uTo YCTaHOBNEHHbIN KOHTpoOsnep
NoAAePKNBAET NHTEPPENChI, ONMMUCAHHbIE B 3TOM
LOKYMEHTe, 1 YTO BCe TPebOoBaHUA 1 OrPaHNYEHN s,
npeaycMOTpeHHble B KOHTpoOAsiepe U npeobpasosatene
YacToTbl, CTPOrO COBMIOAAIOTCA.

MODBUS RTU (Remote Terminal Unit, ancTaHUMOHHbIN
TepPMUHaN) NpeaHasHayeH AnA OCYLWeCTBNEHNA CBA3M C

No6bIM KOHTPONNEPOM, KOTOPbIV MoAAePKMBaeT
UHTepdeiichl, yKazaHHble B HACTOALLEM JOKYMEHTe.
MpennonaraeTcs, YTo NONb30BaTENb MNOHOCTHIO
0CBEAOMIIEH O BO3MOXKHOCTAX U OrPaHNUYeHNAX
KOHTponnepa.

3.8.9.2 Kpatkoe onucaHue Modbus RTU

BHe 3aBMCMMOCTM OT TNa GpU3nYecKux
KOMMYHUKALMOHHBIX CeTel, B KpaTKOM ONm1caHum
npotokona Modbus RTU paccmatpurBaeTca npouecc,
KOTOPbI NCMONb3yeT KOHTPOMNep AfiA 3anpoca JocTyna K
LPYromy ycTponcTsy. B 3Tom npouecce onucbiBaeTcs, Kak
Modbus RTU pearunpyeT Ha 3anpocbl Apyroro ycTponcTBa,
KaK 6ymyT obHapy>KuBaTbCs OLWMOKM 1 Kak O HUX byaeTt
coobuatbes. Kpome Toro, yctaHaBnvBaetcs obwuii dopmar
BN KOMIMOHOBKM 1 COLEPXMMOTO MNoNeNn COOOLIEHNS.

Bo Bpemsi obmeHa paHHbIMK yepe3 ceTb Modbus RTU
NPOTOKON:

. OnpepenseT, Kak KaxKAbll KOHTponiep y3HaeT
afpec CBOero yCTpoWcTBa.

. PacnosHaer COO6LL|EHVI€, HanpaBieHHOEe emy.
. OnpegenﬂeT, KaKkne OencTeuma npeanpuHATL.

. M3BnekaeT AaHHble UM Npoyne CBefeHus,
cofepalymecs B CoobLeHnu.

Ecnun tpebyetca oTBeT, KOHTponnep popmupyeTt OTBETHOE
CoOObLLEeHNe N OTCbINAET ero.

KoHTponnepbl ocyLlecTBAAT CBA3b MO NPUHLUMMY
«FNaBHbIA — MOAUYMHEHHDIN», MPY KOTOPOM TONbKO FaBHOE
YCTPONCTBO MOXET MHULMMPOBATb onepaunm CBA3N
(Ha3biBaemble 3anpocamu). MoguMHEHHbIe YCTPONCTBa
OTBEUYaIoT, NOCbINan 3anpoLLeHHble AaHHbIe FaBHOMY
YCTPOWCTBY WUNW BbINOHAA AelCcTBME, 3aTpeboBaHHOe
3anpocom.

[maBHOe yCTPONCTBO MOXeT 06paLlaTbCa K OTAeNbHbIM
NOAYMHEHHBIM YCTPONCTBAM UM NOCbINaTb LUMPKYNApHoe
coobLeHre BCeM NOJYMHEHHBIM YCTPONCTBAM.
MopumHeHHbIe YCTPOMCTBA NOCHINAT OTBETHOE CoobLieHre
Ha 3anpocbl, KOTOPble MM aApPecoBannCb UHAMBUAYANbHO.
Ha umpKkynapHble 3anpocbl raBHOro YCTPOWCTBA OTBETbI He
nocbinatotcs. Mpotokon Modbus RTU onpegenset ¢dopmat
3anpoca OT BeAyLlero yCTponcTBa, B KOTOPOM 3afatoTcs:

. Anpec ycTpoincTsa (Mnn LMpKYIAPHOI paccbUikm).

. Koa ¢yHKumMK, onpegensiowuini Tpebyemoe

nencreue.

. Jiobble faHHble, KOTOPble HEOHXOAVMMO
OTNpPaBuUTb.

. Mone KOHTPONA OWMOOK.

OTBeTHOE COObLIEHNE NOAYNHEHHOTO YCTPOWCTBA TaKXe
dopmupyeTca ¢ ncnonbsosaHmem npotokona Modbus. OHo
COAEPXNT MONs, NOATBEPXKAAOLWME BbINOSHEHHbIE
JencTeuA, Nnobble BO3BpaLlaeMble AaHHble U Mosne
obHapyxeHua ownbok. Ecnu npn npreme coobuieHms
NosBAAETCA OWMNOKa UM eCNin NOAYNHEHHOE YCTPONCTBO
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PyKOBOACTBO Nno NPOeKTNpoBaHNIO

He MOXeT BbINONHUTbL 3aTpeboBaHHOE AeiCTBIE,
NoAYMHEHHOE YCTPONCTBO hopmupyeT cooblieHne ob
OWKOKe 1 MOCHINAET ero B OTBETE WM BO3HUKAET TaliM-ayT.

3.8.9.3 lNpeobpaszoBaTenb YacTOTbl C
Modbus RTU

Mpeobpa3oBaTenb YaCTOTbl OCYLLECTBASAET Nepeaady B
¢dopmate Modbus RTU uepes BCTPOEHHbIN UHTepdec
RS485. Mpotokon Modbus RTU o6ecneunBaet goctyn K
KOMaHZHOMY CJTOBY M 3afiaHUIo MO WKWHEe Npeobpa3oBaTens
yacToTbl.

KomaHgHoe cnoBo nMo3BoONAeT rnaBHOMY YCTPOWCTBY
Modbus ynpaBnaTb HECKONbKMMM BaKHbIMU GYHKLMAMMN
npeobpasoBaTens YyacToTbl:

. Myck

. OcTaHOB Npeob6pa3oBaTens YacToTbl Pa3INYHbIMMK
crnocobamum:

- OcTaHoB Bbiberom
- BbicTpbii ocTaHOB

- OcTtaHoB TOPMOXKeHNEM NOCTOAHHbIM
TOKOM

- HopmanbHbI OCTaHOB (M3MeHeHnem
CKOpOCTK)

° Bo3Bpat B ncxoaHoe cocTosiHue (c6poc) nocne
aBapUNHOro OTK/oYEHUA

. PaboTa c pasnuuHbIMK NpefyCcTaHOBEHHbIMY
cKopoCTAMM

. Pabota B o6paTHOM HampaBneHUn

. M3ameHeHMWe aKkTUBHOro Habopa napameTpos
. YnpasneHune BCTPOEHHbIM pefie npeobpasosaTtens
YacToThl

[na perynnpoBaHnsa CKOPOCTU 0BbIYHO MCMOSb3yeTcs
3afjlaHve Mo wuHe. Takxke BO3MOXeH AOCTYN K napameTpam,
UTeHVe UX 3HaYeHWI 1, TAe NpPeayCcCMOTPEHO, 3anuncb
3HauyeHU B NapameTpbl. TO AOMYCKaeT Anana3oH
BapWaHTOB YMNpaBnieHuWs, BKOYasa yrnpasneHne ycTaBKom
npeobpasoBaTenia YacToTbl, KOrga UCMOSNb3yeTca ero
BHyTpeHHUN MNN-perynatop.

3.8.9.4 KoHdurypauma cetn

Yr1o6bl paspewntb npotokon Modbus RTU Ha
npeobpasoBaTesie YacToTbl, YCTAHOBUTE Crefytolyune
napametpbi:

MapameTp HacTpoiika

8-30 MMpoTokon Modbus RTU

8-31 Agpec 1-247

8-32 CkopocTb nepepaumn 2400-115200

[aHHbIX

8-33 buTtbl KOHTpONA KoHTponb no yetHocty, 1

YETHOCTW / CTOMNOBbIE GUTHI CTOMOBbIN 6UT (MO yMOMYaHMIo)

Ta6nuua 3.33 NMapametpbl Modbus RTU

3.8.10 CrpykTypa Kagpa coobLeHus
Modbus RTU

3.8.10.1 Mpeobpa3zoBaTenib YaCTOTbl C
Modbus RTU

KoHTponnepbl HacTpauBaloTcA Ha nepepavy no cetu
Modbus ¢ ncnonb3osaHnem pexvma RTU, B KoTopom
Kaxabln 6anT B coobuieHnn cogeput 2 4-6UTHbIX
LWecTHaLaTePUYHbIX cumBona. Popmat ans Kaporo 6aiTa
nokasaH B Tabsuya 3.34.

Crapt BaniT AaHHbIX OctaH | OcTtaH
OBbIl oB/ oB
6ur KOHTpP
onb
YeTHO
cTm
| ]

Ta6nuua 3.34 Qopmat ana Kaxporo 6aiTta

Cucrema 8-6uTOBaA BOVNYHAA, WeCTHaALaTepPUYHanA
0-9, A-F.

[lBa wecTHagUaTepnyHbIX CUMBONA B

KoAMpoBaHMA

Kaxgom 8-61MTOBOM rose coobLieHus.

buTtoB Ha 6anT 1 CTapTOBbI GUT.

8 6MTOB AaHHbIX, CHayana nocbinaercs
MIAALWMIA 3Havawwuin 6ur.

1 6UT ANA KOHTPONA Mo YyeTHoCTU/
HeyeTHOCTW; 6e3 6rTa YeTHOCTU, ecnn
KOHTPO/b He MNCMOoNb3yeTcA.

1 CTONOBbIN 6UT, €CNIM KOHTPOJb NO
YETHOCTU UCMONb3YeTCs; 2 CTOMOBbIX 6UTa,

ecnn He ucnonb3syeTtcsa.

Mone koHTpoONA LIKnnuecknii KOHTPOsb U36BBITOUHOCTH
owmnbokK (CRQ).

3.8.10.2 Crpykrtypa coobuweHna Modbus
RTU

Mepepatolee ycTpoiicTBO nomelyaet coobueHne Modbus
RTU B Kagp C U3BE€CTHbIMM HayanbHOMN U KOHEYHOMN
TOYKamu. 3TO NO3BONAET MPUHMMAIOLLEMY YCTPONCTBY
HauaTb C Hayana coobLleHUNs, NPoUYNTaTb afPECHYI0 YacTb,
onpeaenuTb, KOMy agpecyeTca cooblyeHune (M Bcem
YCTPONCTBAM, eCnun ABNAETCA LMPKYIAPHbBIM), 1 pacrnosHaTb,
Koraa coobLleHne 3aKoHYeHO. BbiABNAOTCA YacTuyHbIe
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COO0OLIEeHNA 1 onpeaensalTca Kak OWNOOYHbIE.
MepenaBaemble CMMBOJIbI B KaXKAOM Mofe JOKHbI ObITb
WwecTHaguaTepuyHoro ¢opmata ot 00 go FF.
MpeobpasoBatesib YaCTOTbl HEMPEPBIBHO KOHTPONUPYeET
CEeTEBYIO LUUHY, B TOM YMCJIE U BO BPeMs UHTEpBasioB
monuaHusa. Korga nonyyeHo nepsoe nose (none agpeca),
KaXkaplil Npeobpa3oBaTesib YaCcTOTbl UK YCTPOWNCTBO
JeKkoaupyeT ero, Yytobbl onpeaennTb, KOMy afipecoBaHo
coobuieHne. CoobueHuna Modbus RTU ¢ Hynesbim agpecom
ABNATCA LMPKYNAPHbIMA. B criyyae LmpKynspHbIx
COOOLLIEeHNI OTBET He pa3spelaeTca. TUNUUHBIA Kagp
coobLLeHns nokasaH B Tabsuua 3.35.

Myck Appec | OyHkuna | llaHHble | Kontpon | KoHey
b CRC
T1-T2-T3-| 8 6ut 86ut |Nx86ur| 16 6ur | T1-T2-T3-
T4 T4

Ta6nuua 3.35 TunuuyHasa cTpykTypa coob6weHus Modbus RTU

3.8.10.3 lMonAa Havyana/ocTaHOBA

CoobLLeHNs HaurHaloTCA C NeproAa MOYaHUs
NPOAOMKUTENBHOCTbIO He MeHee 3,5 cumBona. 310
peanunsyeTca Kak HeCKONbKO 3HAKOBbIX MHTepdencoB npu
BbIOPAHHOWN CKOPOCTM NMepefaun JaHHbIX B CETU
(nokasbiBaeTcA Kak Hauano T1-T2-T3-T4). lNepsbin
nepegasaemMbiM Monem ABAAETCA agpec ycTponcTsaa. [locne
nocriegHero nepefaHHOro CUMBOMA NpegycMaTpyBaeTca
NoAo6HbIA Nepuof ANUTENBHOCTbIO 3,5 3HAKOBbIX
WHTepBana, yKasblBaloluin KoHel coobuieHus. Mocne 3Toro
nepuvoaa MOXeT HauyaTbCA HOBOe coobuieHne. Becb Kagp
coobLleHVA JOMKeH nepefaBaTbCs B BUAE HEMPEPbLIBHOTO
notoka. Ecnn nepep okoHuyaHuem Kagpa nossnaeTca
nepuoa MONMUYaHUA ANINTENbHOCTbIO 6onee 1,5 3HAKOBbIX
WHTEepPBaNiOB, NPUHMMAlOLLEee YCTPONCTBO NTHOpUpyeT
HerosHoe COOobLeHMe 1 CYNTAET, YTo cnegywnii 6ant —
3TO afpecHoe Mnoje cieayoLero coobLieHs.
AHanornyHbiM obpasom, ecnm HoBoe coobLleHre
HauMHaeTcA B nNpegenax 3,5 3HaKOBbIX MHTepPBanoB nocne
npenbiayLero coobLieHns, NpYHUMAloLLee YCTPOMNCTBO
OyneT cunTaTb ero NPOAoIKEHVEM MpPeablayLLEro
coobLleHnA. 3TO CTaHOBUTCS MPUYMHON TaM-ayTa (HeT
OTBeTa OT MOAYMHEHHOrO YCTPOWCTBA), MOCKONbKY
3HayeHune B KoHeyHom nose CRC He percTBUTENBHO AnA
06beANHEHHbIX COOBLLEHNIA.

3.8.10.4 AgpecHoe none

AZpecHoe nose Kagpa coobLieHns coaepXunT 8 6uT.
[locToBepHble agpeca NOAYMHEHHbIX YCTPONCTB HaXO[ATCA
B AnanasoHe AecATUYHbIX yncen 0-247. KOHKpeTHbIM
NnoAYMHEHHbIM YCTPOMCTBaM MPUCBanBaloTCA agpeca B
AvanasoHe 1-247. («0» ocTaBneH AnA UMPKYNAPHOro
peXKnuma, KOTOpbl Pacrno3HaloT BCe MOAYMHEHHbIE
YCTpOIcTBa.) MaBHOe YCTPONCcTBO obpalyaeTca K
nogyMHeHHOMy MyTeM BBOAA €ro agpeca B agpecHoe nosne
coobuyeHnA. Koraa nogumMHeHHoe yCTPOMCTBO MOCbINaeT

CBOW OTBET, OHO MOMeLLAeT B 3TO afpecHoe nose CBou
appec, Ytobbl NO3BOMNTL MMABHOMY YCTPOWMCTBY
onpenenuTb, Kakoe NoJYMHEHHOE YCTPOMCTBO OTBEYAET.

3.8.10.5 MNone dyHKUMK

Mone dyHKUMM Kagpa COOOLEHUA COREPXKMUT 8 6UT.
[onyctumble Kogbl HaxopAaTcA B gnanasoHe 1-FF. MNona
bYHKLUMIA MCNonb3yloTcA AnA nepefaun coobLeHnin mexay
rMaBHbIM 1 MOAYMHEHHBIM yCcTporcTBamu. Korga
CoO6LLEeHMe NOChINAETCA OT FMIAaBHOrO YCTPOMCTBA K
noAuYnMHeHHOMY, none Kofa yHKUmMM cooblyaeT
NoAYMHEHHOMY YCTPOWCTBY, Kakoe Aenctaue Tpebyetcs
BbINONHNTL. Korga nofurHEHHOe YCTPOMCTBO OTBEYAET
rMIaBHOMY, OHO UCMOJb3yeT nosie Kofa GyHKUMM, YTobbl
YKa3aTb, UTO OTBET ABMAETCSA NMMOO HOPManbHbIM (OLIMOKNM
HeT), Nnbo NpowusoLna Kakasa-nmbo owmbka
(ncknounTenbHbIn oTBeET). [1pM HOpManbHOM OTBeTe
NoAYMHEHHOE YCTPOMCTBO MPOCTO MOBTOPSAET
nepBoOHavanbHbIN Kod GyHKUMUW. [N NCKNoUMTENbHOrO
OTBeTa NOJUYMHEHHOE YCTPOMCTBO BO3BPALLAET KOf,
KOTOpPbIV SKBMBANEHTEH MEPBOHAYaNbHOMY Koy CO
CTapLUMM 3HayalMM GUTOM, YCTAaHOBMIEHHBIM Ha
nornyeckyto «1». Kpome Toro, nogunHeHHoe yCTpONCTBO
NMOMELLAET YHUKAJbHbIN KOZ B MOJe JaHHbIX OTBETHOIO
coobLeHnA. 3TO 13BELLAET MMAaBHOE YCTPONCTBO O TOM,
KaKkas npov3oluna owmnbKa, v coobluaeT NnpuumnHy
ucknoyeHnsa. Cm. Takxe 2s1asa 3.8.10.10 Koowl ¢hyHkyu,
noddepxusaemoie Modbus RTU v

2naea 3.8.10.11 UckmouyumeneHoie koObl Modbus.

3.8.10.6 lNone gaHHbIX

Mone pgaHHbIX GopMUPYETCA C NOMOLLbIO FPyNn 13 ABYX
WwecTHaguaTepuyHbix undp B ananasoHe ot 00 go FF. OHum
COCTOAT 13 oaHoro cumBosia RTU. lNMone gaHHbIX
COO6LLEeHNIA, NOCbUIAEMbIX FNIAaBHBIM YCTPONCTBOM
NOAYNHEHHOMY, COAEPXKMNT AOMOMHUTENbHY NHGOPMaLMIo,
KOTOPYIO AO/MKHO MCNOJIb30BaTb MOAYMHEHHOE YCTPONCTBO
L4NA coBeplUeHMA AeNCTBNA, ONpefensiemMoro Kogom
byHKUUKN. OHO MOXET cofepKaTb Takue SneMeHTbI, Kak
ajpeca KaTywKn Uan perncTpa, KomyecTso
06pabaTbiBaeMbIX 3/IEMEHTOB M CYET TeKyLnxX 6anToB
[laHHbIX B 3TOM nofne.

3.8.10.7 lMone koHTpona CRC

CoobLeHunn cofiepkaT none o6HapyXeHWs OWnboK C
AelCTBMEM MO MeTOAY LMKINYECKOro KOHTPOonA
n36bITouHocTn (CRC). Mone CRC npoBepseT cogepxmmoe
BCEro coobuleHnA. ITo NPONCXOAMT HE3aBUCUMO OT TOTO,
KaKol MeTof NPOBEPKN YETHOCTU UCMONb3yeTca AnA
OTAENbHbIX CUMBONOB coobuleHna. 3HaueHne CRC
BbIYMCNACTCA NepefaloLMm YCTPOMCTBOM, KOTopoe
npunaraet none nposepkn CRC B KauecTBe nocnegHero
nona coobueHns. MpuHMMaioLiee yCTPOMCTBO
nepecumntbiBaeT CRC BO Bpemsi nprema coobLeHns 1
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WHTerpayma cucremol PykoBogcTBO NO NPOEKTNPOBaHUIO
CpaBHUBAET BbIUMCSIEHHOE 3HAUYeHMe C TeKYLLMM KaTywk [0 1
3HauyeHueMm, npruHuMmaembim B none CRC. Ecnu 3Tn gBa a
3HAUEHUA He PaBHbl, pe3ynbTaToM OyaeT TaliM-ayT LIMHbI. 01 MpepycTaHOBNEHHOE 3ajaHue, MNaaWmn 6uT
MNMone o6HapyxeHWs OWNOOK COAepPKNUT ABONYHOE YMCIO U3 02 MpeaycTaHOBNEHHOE 3afjaHve, CTapLnin 61T
16 6uT, obpasytowmx fea 8-6uTosbix GaiTa. Korga 310 03 TopmoxeHue HeT TopMOXeHUs NMOCTOSIHHbIM
NPONCXOANT, CHavana fo6aBnseTca Mnaawni 6anT, a 3aTem OCTOAHHbBIM TOKOM TOKOM
crapwmit. Crapumit 6aiiT CRC — nocneanmit 6air, 04 OcTaHoB Bbi6erom Het octaHoBa Bbi6erom
Nocbinaembiii B COOBLEHINM. 05 BbicTpbI 0cTaHOB Het 6bIcTpOro octaHoBa
06 DuKcayma BbIXOLHOMN HeT ¢ukcauymm BbixogHom
3.8.10.8 Agpecauua KaTywweKk 1 perncTpos yacToTbl 4acToTl
07 OcTaHoB ¢ n3meHeHueMm | Myck
B cetn Modbus Bce gaHHble OpraHU3ylOTCA B KaTyLIKax U CKOpOCTK
peructpax BpeMeHHOro xpaHeHus. Katywkn xpaHart 1 6urt, 08 Her c6poca C6poc
a perncTpbl BPEMEHHOrO XPaHeHWs XpaHaT 2-6aiToBoe 09 HeT dukcaymm yactotsl | Drkcaums yactoTbl
cnoso (16 6uT). Bce appeca paHHbIX B coobuieHnax Modbus 10 V3meHeHne ckopocTn 1 | MaMeHeHMe ckopocTu 2
paccmaTpuBaloTcA Kak Hynesble. [py nepBoM nosiBfeHnn 1 [aHHble [laHHble NEACTBUTENbHDI
3/1eMeHTa AaHHbIX K HEMY afIpecyloTcsl Kak K 3NIeMeHTY HeeMCTBUTENbHbI
Homep 0. Hanpumep, KaTyuika, n3BectHas B 12 Pene 1 BLIKA. Pene 1 BKIL
nporpaMmrpyeMom KOHTposepe Kak kamywka 1, B 13 Pene 2 BOIA. Pene 2 BRI,
coobueHnn Modbus cuutaeTcs nonem agpeca JaHHbIX. 12 P ————
Kamywke ¢ decamuyHbiM HoMepom 127 NpuUCBanBaeTcs ppe VeranoBKa Crapuero Gura
appec 007EHEX (OecamuyHebili Homep 126).
B none agpeca faHHbIX COObWEHNA K peaucmpy 16 Her pesepca. Pesepc

8pemMeHH020 xpaHeHus 40001 appecyloTca Kak K perncrpy
0000. Mone koga GyHKUUN yxe onpeaenseT onepaunio
perncTpa BpemMeHHOro xpaHeHus, T. e. 4XXXX asnaetca

Ta6bnuua 3.37 KomaHgHoe C/10BO npeo6pasoBaTtens 4acToTbl
(npodunb FC)

nogpasymeBaembiM. K pecucmpy epemeHH020 XxpaHeHusA KaTywk |0 1
40108 appecytotca Kak kK pernctpy 006BHEX (pecaTuuHbIi a
Howmep 107). 33 YnpasneHune He rotoBo [OTOBH. K YNpaBnieHuio
H o H 34 Mpeobpasosatent yacToTbl | [peobpasoBaTenb YacToThl
ome nucaHne anpasJjieHne
P P He roTos rotos
KaTyLWKu cuMrHana 35 o 6 3
CTaHOB Bblberom alMTa 3aMKHyTa
1-16 KomaHgHoe cnoso npeo6pasosatensa |OT rnaBHOro K —
36 HeT aBap. curHanos ABapunHbIA cUrHan
4acToThI. noAYNHEHHOMY p " "
e ncnonbsyetca e ncnonb3yeTca
17-32 [nanasoH 3agaHnn CKOPOCTU NN OT rnaBHOro K Y Y
38 He ncnonb3yetca He ncnonb3yetca
yCTaBKM Npeobpa3oBaTensa YyacToTbl noAYNHEHHOMY
O0X0-OXFFFF (-200 % ... ~200 %) 39 He ncnonb3yetca He ncnonb3yetca
40 HeT npepynpexneHuns MpepynpexaeHve
33-48 CnoBo cocToaHuA npeobpaszosatens |OT PeAYNPEXA PeAynpexA
yacTtotbl (cm. Tabauua 3.38) nogYMHEHHOro 4 He Ha sapanuu Ha sapanum
K FMaBHOMy 42 Pyu.pexunm ABT.pexum
49-64 PeX1M PasOMKHYTOrO KOHTypa: or 43 BHe uacTtoTHOroO B yacT. gnanasoHe
BbIXOAHAA YacToTa NpeobpasoBaTens |MNOAUNHEHHOTO AvanasoHa
4acToThI. K rmaBHOMY 44 OcTaHoBneH Pa6ota
Pexxum ¢ 3aMKHYTbIM KOHTYPOM: 45 He ncnonb3lyeTca He ncnonb3yetca
CUrHan obpaTHON CBA3MN 46 HeT npepynp. o Mpepynp. o HanpaXXeHun
npeobpasoBaTtens YacToTbl. HanpsKeHnn
65 YnpasneHue 3anucbio napameTpa (ot |OT rnaBHoro K 47 He B npepene no Toky Mpegen no Toky
rNaBHOrO K NOJYMHEHHOMY) noAYNHEHHOMY 48 Het npeaynp. o neperpese | Mpeaynp.o neperpes

0 [W3meHeHuna napametpos
Ta6bnuua 3.38 CnoBo cocTosHUA Npeobpa3oBaTesis YacTOTbI

(npodunb FC)

= |3anucbiBatotca B O3Y
npeobpaszoBaTens 4acToTbl.

1 |3meHeHns napameTpoB
= |3anucbiBatotca B O3Y n SCMM3Y
npeobpaszoBaTens 4acToTbl.

66-65536 | 3ape3epBrpoBaHO

Tabnuua 3.36 OnucaHuA KaTylek
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WHTerpauma cuctembl VLT® AQUA Drive FC 202
Homep Onucanne 3.8.10.10 Kogbl dyHKUMRA,
peructpa nopaepxnsaemole Modbus RTU
00001-00006 |3ape3epBupoBaHO
00007 MocneaHuih Kop OWUGKN OT HTepderica obbekTa Mpotokon Modbus RTU nopaepunBaeT ncnonb3osaHune
AaHHbIX FC cnegyowmx kogos GyHKumin (cm. Tabnuya 3.40) B none
00008 3ape3sepBrpoBaHo byHKLUMM coobLleHus.
00009 WHpekc napametpa®
00010-00990 |lpynna napameTpos 000 (mapametpbl oT 0-01 go Oynkuus Ko ¢yHkuwm (16-
0-99) pUYH.)
01000-01990 |lpynna napameTpos 100 (mapametpbl oT 1-00 go Cuvmath ¢ katywkin !
1-99) CunTaTb C PErncTpPoB BPEMEHHOro 3
02000-02990 |lpynna napameTpos 200 (mapameTpbl oT 2-00 go Xpanenna
2-99) 3anmcaTb Ha OfHY KaTyLIKy 5
03000-03990 |lpynna napameTpos 300 (mapameTpbl oT 3-00 go 3anwcarb B oAvH perucTp 6
3-99) 3anuncaTb Ha HECKOMbKO KaTyLlek F
04000-04990 |lpynna napametpos 400 (napameTpbl oT 4-00 fo 3anucatb B HECKONIbKO PervcTpos 10
4-99) Bbi3BaTb CUETUMK COOLITUI CBA3N B
CoobwmnTb naeHTN. Homep nofumHeH. |11
49000-49990 |lpynna napameTtpoBs 4900 (napameTpbl OT 49-00 .
10 49-99) yCTpoWCTBa
50000 BxofHble AaHHble: perncTp KoOMaHAHOro C/oBa Ta6nuua 3.40 Kogbl dyHKLMiA
npeobpasosatens yactoTbl (CTW).
50010 BxopHble faHHble: perncTp 3ajaHua no wuHe OyHKuuA Kog Kog, MoadyHKuna
(REF). byHKuMM | noadyHKL
mn
50200 BbixogHble AaHHble: perncTp cnoBa COCTOAHMUA [OunarHoctuk |8 1 MNepe3zanycTutb CBA3b
npeobpasoBatens yactotbl (STW). a 2 Bo3BpaTuTbh peructp
50210 BbixoAHble faHHble: perncTp OCHOBHOMO TeKyLUero IMArHoCTUKN
3HaueHus napameTpa (main actual value, MAV) 10 OUNCTUTD CUETUUKU U
npeobpasoBaTens YacToTbl. PerucTp AMarHoCTVKM
11 BosBpatutb cuert
Ta6bnuua 3.39 Pernctpbl BpeMeHHOro XpaHeHus .
coobLeHni,
1) lMpumersemca 018 onpedesieHus HoMepa UHOeKca, nepeaaBaembix Mo WyHe
ucnosb3yemo20 npu 0ocmyne K UHOeKCUpyemMomy hapamempy. 12 Bo3BpPATUT CUeT OLINMGOK
CBA3M MO LWKHe
3.8.10.9 YnpaBneHue npeobpasoBaTtenem 13 Bo3BpaTUTL CUeT OLNGOK
Y4aCToOTbl NOAYMHEHHOTO YCTPOWCTBA
14 Bo3Bpatutb cuet
Kogbl, KOTOpble MOXHO UCMONb30BaTb B NOAAX GYHKUUA U coobLeHuit
JaHHbIX coobuieHna Modbus RTU, nepeuncneHbl B NOAYMHEHHOTO YCTPONCTBA
enaea 3.8.10.10 Koowl ¢hyHkuuli, noodepxxusaemoie Modbus
RTU v 2naga 3.8.10.11 UcknouumersbHeie kodsl Modbus. Tabnuua 3.41 Koabl GyHKUMIA 1 noadyHKLMIA
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3.8.10.11 UckmountenbHble koabl Modbus

MNonHoe onncaHme CTPYKTYpbl OTBETa UCKIOYUTENBHOIO
Kofa npuseneHo B 2n1asa 3.8.10.5 Mone ¢pyHkyuu.

Koa

HaumeHoBaH
ne

3HauyeHune

Heponyctuma
A yHKUMA

Kog dyHKUMM, NonyyYeHHDBIN B 3anpoce,
ABNAETCA HeJoMyCTUMbIM JeNCTBMEM ANs
cepBepa (MM MNOAUYMHEHHOTO YCTPOMCTBA).
3TO MOXeET ObITb CBA3AHO C TEM, UTO KOA
bYHKLUM NprIMEHAETCA TONbKO K 6onee
HOBbIM YCTPOICTBaM 1 He 6bin BHEAPEH B
BblI6pPaHHOM ycTpoincTBe. OH TaKXe MOXeT
yKa3blBaTb Ha TO, YTO cepBep (1nm
NOJYMHEHHOE YCTPOWCTBO) HAXOANUTCA B
OLNOBOYHOM COCTOAHMM ana 06paboTkm
3anpoca AaHHOro TUMa, HanpPUMEp, OH He
HaCTPOEH 1 Mony4aeT 3anpoc Ha
BO3BpALLeHMEe 3HAYEHNIN perncTpa.

Heponyctumbl
n agpec
AaHHbIX

ApApec AaHHbIX, NONYYEHHbIN B 3anpoce,
ABNAGTCA HefONYyCTUMbIM afpecom AnA
cepsepa (MM NOAUMHEHHOTO YCTPONCTBA).
Ecnu ewe TouHee, TO coyeTaHne Homepa
3afaHnA 1 AVHbI Nepepayn ABnAeTcA
HeponycTtumbIM. [ina KoHTponnepa co 100
permcrpamu 3anpoc co cmelieHmnem 96 un
ONMHON 4 6ypeT ycnelwHo o6paboTaH,
3anpoc co cmelleHnem 96 n gnuHom 5
cospaet ncknoyeHve 02.

Heponyctumo
e 3HaueHve
AaHHbIX

3HaueHue B nosne JaHHbIX 3anpoca
ABNAETCA HEAONYCTMMbIM 3HayeHnem Ana
cepBepa (MM NOAYMHEHHOIO YCTPOMNCTBA).
370 yKasblBaeT Ha OLWNOKY B CTPYKType
ocTaTKa CJIOKHOrO 3anpoca, Kak 6yaTto
NpVMeHeHHaa AnnHa ABNAeTCA
HenpasuibHoW. 9To HE 3HaunT KOHKpeTHO,
YTO 3MIeMEeHT JaHHbIX, OTNPaBAEHHbIN AnA
COXpaHeHMA B perncrpe, UMeeT 3HayeHwue,
He noaxopduiee ANA NPUKNagHon
nporpaMmsbl, NOCKonbky npotokon Modbus
He 3HaeT O 3HauyeHWUW onpefeneHHoro
3HauyeHVA onpefeneHHOro perncTpa.

Ownbka
nofYMHEHHOT
0 ycTpoucTBa

Bo3HMKa Hencnpasymas ownbka Bo
Bpems MonbiTKy cepaepa (unn
MOAYVMHEHHOrO YCTPOMCTBA) BbINOAHUTD
3anpawmnBaemoe feiicTeme.

Tabnuua 3.42 UckniounTenbHble Kogbl Modbus

3.8.11 [octyn K napameTtpam
3.8.11.1 Onepauun ¢ napameTpamm

Homep napametpa (PNU) nepeHocnTca 13 agpeca
perncrpa, cogepalieroca B YATaeMOM WM 3anncbiBaeMom
coobueHnn Modbus. Homep napameTpa nepepaercs B
coobuieHne Modbus kKak gecatuuHoe yncno (10 x Homep
napamertpa). [pumep: nokasaHue 3-12 3HayeHue paszoHa/
3amednerus (16 6uT). Pernctp BpemeHHoro xpaHeHus 3120
COAEPXMT 3HaueHne napameTpa. 3HaueHune 1352
(mecATMYHOE) O3HauvaeT, YTo NapameTp yCTaHOBMeH Ha 12,52
%.

MokasaHue 3-14 [IpedycmarHosn.omHocumesnsHoe 3a0dHue
(32 6uTa): perncTpbl BpeMeHHOro xpaHeHusi 3410 n 3411
copepaT 3HayeHMA napameTpa. 3HayeHne 11300
(pecAaTnyHoe) o3HavaeT, UTo NapameTp YCTaHOBJIEH Ha
1113,00.

CBefieHVA O napameTpax, pasmepe 1 nHgeKce
npeo6paszoBaHns, CM. B pykogodcmae no
NPo2PAMMUPOBAHUIO.

3.8.11.2 XpaHeHune AaHHbIX

[JecatnuHoe 3HaveHme napameTpa «KaTywka 65»
onpepgenseTt, Kyaa 6yayT 3anncbiBaTbCA AaHHbIE B
npeob6pasosatene yactotbl: B ICMM3Y 1 B O3Y (kaTywka 65
= 1) unn Tonbko B O3Y (KaTywka 65 = 0).

3.8.11.3 WHpekc (IND)

HekoTopble napameTpbl B npeobpa3oBaTene 4acToThl,
Hanpumep 3-10 [pedycmaHosneHHoe 3a0aHue, ABNAIOTCA
maccmBamu. Mockonbky Modbus He nopgaepxusaet
MacCvBbl B PErncTpax BPEMEHHOro XpaHeHus, B
npeobpasoBaTesie YacTOTbl PErNCTP BPEMEHHOIO XPaHEHUs
9 3ape3epBUpPOBaH B KayecTBe yKasaTesid Ha MacCuB.
Mepen uTeHVeM MM 3anUCbio NapameTpa MaccuBa
HaCTPOWTe PerncTp BpeMeHHOro xpaHeHua 9. MNpu
YCTaHOBKE pernuctpa BPeMeHHOro XpaHeHUs B 3HauYeHue 2
BCe nocsieayiolme onepauun YtTeHus/3anmcy napameTpos
MaccvBa OyayT OCyWecTBAATLCA MO MHAEKCY 2.

3.8.11.4 TeKkcToBble 6/I0KU

MapameTpbl, cOxpaHAemble B BUe TEKCTOBbIX CTPOK,
BbI3bIBAIOTCA TaKUM e 06pa3oMm, KaK 1 npoyrie napameTpbl.
MakcumanbHbIi pa3mep TEKCTOBOro 6ioka — 20
cMmBosoB. Ecnm 3anpoc Ha cumTbiBaHME NapameTpa
npefHasHayeH Ans 6oNbLIEro Yncia CUMBOJMIOB, YeM
XpaHWUT napameTp, OTBET yKopauuBaeTca. Ecnmn 3anpoc Ha
CYMTbIBaHME NapameTpa npefHa3HayeH AfiAa MeHbLIero
yrcna CMBOJIOB, YEM XPaHUT MapameTp, cBoboaHoe
NPOCTPaHCTBO OTBETa 3arnoJHAEeTCA.

MG20N650
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VLT® AQUA Drive FC 202

3.8.11.5 KoaddumumeHT npeobpasoBaHus

MockonbKy 3HaueHMe napaMeTpa MOXHO MnepechbiiaTb
TONbKO KakK Lefioe uncno, Ans nepeaayn ApobHon yactm
yncna nocse JecATUYHON 3anATon crieflyeT NCnonb30oBaTh
Ko3pPULMEHT Npeobpa3oBaHus.

3.8.11.6 3HayeHMA NapamMeTpoOB

CraHpapTHble TUMbl AaHHbIX

CTaHpapTHbIMK TUMaMK AaHHbIX ABRAlTCA int 16, int 32,
uint 8, uint 16 n uint 32. OHKN XpaHATCA KaK pPerncTpbl 4x
(40001-4FFFF). YTeHne napameTpoB Npov3BOAMTCA C
nomolypbio GyHKUMM 03 16-pryH., YmeHue pe2ucmpos
8peMeHH020 XpaHeHUs. 3anncb NapameTpoB
OCYLLECTBIAETCA C MOMOLLbIO GYHKLUMUN 6 16-pUYH.
YcmaHoska 00Ho20 peeucmpa [na ogHoro peructpa (16
6uT) N dyHKUMM 10 16-prYH. YcmaHOB8KA HECKOTbKUX
peaucmpos pns AByx peructpos (32 6uta). inanasoH
cuuTbIBaeMbIX pa3mepos: oT 1 peructpa (16 6utos) go 10
pernctpos (20 cMMBONOB).

HectaHpapTHble TUNbI fAaHHbIX

HecTtaHgapTHble TUMbl AaHHbIX — TEKCTOBble CTPOKW; OHM
XPaHATCA Kak peructpbl 4x (40001-4FFFF). NMapameTpol
CUMTBIBAOTCA € NomoLblo GyHKUUM 03 16-pudH., YmeHue
peaucmpos 8peMeHH020 XpaHeHUs, N 3anmncblBaloTCA C
nomotbio GyHKUMM 10 16-PUYH., YCMAHOBKA HECKOTbKUX
peaucmpos. lnanasoH cunTbiBaeMbix pa3mepos: oT 1
peructpa (2 cumona) go 10 peructpos (20 cUMBONOB).

3.8.12 MNpodwnnb ynpasnenua FC (Drive)

Bbut 3HauyeHune 6uta = 0 3HaueHue 6uTa = 1
00 3HauyeHne 3agaHus Mnagwwuin 6UT BHELWHero
BblbOpa
01 3HaueHue 3apaHuA Crapwmin 6uT BHeLHero
Bblbopa

02 TopmoxeHune M3meHeHne ckopocTn
NOCTOAHHbIM TOKOM

03 Bbiber Het BblGera

04 BbicTpbI OCTaHOB M3meHeHne ckopocTn

05 OuKcmpoBaTb BbIXofHYlO | Mcnonb3oBaTb M3MeHeHne
yacrtoty CKOpOCTH

06 OcTaHoB ¢ n3meHeHnem |[Myck
CKOPOCTU

07 He ncnonb3yetca Cépoc

08 He ncnonb3yetca Duikcauma vacToTbl

09 N3meHeHne ckopoctn 1 | M3meHeHne ckopoctu 2

10 [aHHble He [aHHble oenCcTBUTENbHDI
[encTBUTENbHDI

1 He ncnonb3yetca Pene 01 BknoyeHo

12 He ncnonb3yetca Pene 02 sknioyeHo

13 Hactpoiika napameTpoB | Mnagwwuin paspag Bblbopa

14 HacTpoiika napametpos |Crapluuii pa3pag Bbibopa

15 He ncnonb3syetca PeBepc

Ta6bnuua 3.43 buTbl KOMAHAQHOrO CNOBa

PacwundpoBka ynpasnsowmx 6utos

Butbl 00/01
BuTtbl 00 1 01 ucnonb3ytoTca Ana Bbibopa ogHOro n3
yeTblpex 3HaYeHWI 3aAaHunA, NpeABapUTeIbHO
3anporpaMMrpoOBaHHbIX B MapameTpe

3-10 MpedycmaHosneHHoe 3a0dHue B COOTBETCTBUN C

3.8.12.1 KOMaHAHOE C/I0BO, Tabnuya 3.44.
(Cé)_ OIBBI%T%T(Z‘Z;?:-E"? ggﬁg)Hmul*O_FC Mporpammunpyem |MapameTp But 01 but 00
M ¢ p FC) ynp - oe 3HayeHue
popuib 3afaHus
1 3-10 lNpedycma |0 0
Master-follower =
¥ HoB/eHHoe
CTW Speed ref. % 3a0aHue [0]
2 2 3-10 Mpedycma |0 1
Bit HoB/eHHoe
I
no: | 1514131211109876543210 3adaHue [1]
PucyHok 3.55 KomaHgHoe cnoso 3 3-10 lpedycma |1 0
HoB/eHHoe
3adaHue (2]
4 3-10 lNpedycma |1 1
HoB/eHHoe
3adaHue (3]
Tabnuua 3.44 3HaueHUA 3agaHusA
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YBEJOMJIEHU

Cpenaiite Bbl6op B 8-56 Bbi6op npedycmaHoe/ieHHo20
3a0aHus, YTo6bl onpefennTb, Kak 6ut 00/01 nornueckn
o6benHAETCA C cOOTBETCTBYIOWeN GyHKUMeln Ha
undpoBbIX BXoAaX.

But 02, TopmOXKeHne NOCTOAHHbIM TOKOM

Bbut 02 = 0 NpMBOANT K TOPMOKEHWNIO MOCTOAHHBIM TOKOM 1
K OCTaHOBY. YCTaHOBWTE TOK TOPMOXKEHMA U AJINTENbHOCTb
B napameTpax 2-01 Tok mopmMoxeHUsA nocm. MOKOM W

2-02 Bpema mopmoxeHuUs nocm. MOKOM.

But 02 = 1 BbI3bIBaeT M3MEHEHME CKOPOCTMU.

But 03, octaHOB ¢ Bbi6erom

But 03 = 0: npeobpasoBaTenb YacToTbl HEMEANEHHO
oTnycKaeT ABuratenb (BbIXO4HblE TPaH3UCTOPbI
3anunparoTca), KOTopbl Bbiberom JOBOAMTCA AO COCTOAHUA
noKos.

But 03 = 1: npeobpasoBaTenb YacToTbl 3anycKaeT
ABUraTenb, eCan BbIMOMHAIOTCA ApYrue ycnoBuA 3anycka.

3HaueHne napametpa 8-50 Beibop sbibeza onpenensiet, Kak
6uT 03 Nornyeckn o6beanHAETCA C COOTBETCTBYIOLLEN
dyHKUMeN Ha uMppoBOM BxopAe.

BuTt 04, 6GbICTPbIA OCTAHOB

byt 04 = 0: BbI3bIBaeT CHMKEHNE CKOPOCTY BpaLleHus
ABuratena fo ocTaHoBa (yCTaHaBnMBaeTCcA B napameTpe
3-81 Bpems 3ame0s1.0519 6bICMp.oCMAHO8a).

Bbut 05, pMKcauyma BbIXOQHON YaCTOTbI

But 05 = 0: prKcupyeTca TeKyllaa BbIXOAHaA YacToTa (B
lu). i3meHeHMe 3adpUKCUPOBAHHOWN BbIXOAHOW YacTOTbl
NPOV3BOANTCA TONBKO C MOMOLLbIO LMPPOBbLIX BXOAOB
(napameTpbl5-10 Knemma 18, uugpposoli 8xo0-5-15 Knemma
33, yugpposoli 8x00), 3aNPOrpaMMMPOBAHHbIX A5
BbINONHeHWA GYHKUUN YeenuyeHue ckopocmu nnu
YmeHbweHue ckopocmu.

YBE/IOMJIEHU

Ecnun akTnBu3MpoBaHa $uKcauusa Bbixofa, TO OCTAaHOBUTb
npeo6pasoBaTenb YacTOTbl MOXHO TONbKO CleAyloLWuMm
cnocobamu:

. But 03, ocTaHOB Bbi6erom
. but 02, TopmOXKeHne NOCTOAHHbIM TOKOM
. LUundposon Bxop (napametpbl 5-10 Knemma 18,

yugposoli 8xo0-5-15 Knemma 33, yugpposoli
8x00), 3anNporpaMMnpoOBaHHbIli Ha TopmoXKeHue
nocmosHHeIM mokom, OcmaHog ebl6ezom Nnu
C6poc n ocmaHos evibezom.

BuT 06, ocTaHOB/NYCK C N3MEHEHMEM CKOPOCTU

Bbut 06 = 0: BbI3bIBAaET OCTAHOB 1 3acTaBnAeT ABuraTtesb
CHMKaTb CKOPOCTb A0 OCTaHOBA C MOMOLLbIO BbIGPaHHOrO
napameTpa 3amefJsieHus.

Byt 06 = 1: Nno3BonseT NpeobpasoBaTeNio YacToTbl
3anycTUTb ABUraTesib, €C/iM BbIMOJSIHEHbI MPoYMe YCoBuA
nycka.

BbibepunTe 3HaueHme napameTpa 8-53 Buibop nyckad, utobbl
onpenenuTb, Kak 6ut 06 «OCTaHOB/NYCK C U3MEHEHUEM
CKOPOCTW» NTOTMYECKN 06beMHAETCA C COOTBETCTBYIOLIEN
byHKUMen Ha umdpoBoM Bxoge.

But 07, c6poc

Bbut 07 = 0: HeT cHbpoca.

But 07 = 1: cbpoc oTknoueHus. COpoc akTMBMpPYeTCA MO
nepegHemy GPOHTY CUrHana, Hanpumep npv nepexoge
curHana ot normyeckoro 0 K nornyeckom 1.

but 08, puKcayma yacToTbl
But 08 = 1: BbIxOAHaA YacToTa onpefenAeTca NapameTpom
3-19 Qukc. ckopocms [06/MUH].

But 09, BbI6GOP N3MeHeHUA cKkopocTu 1/2

But 09 = 0: 3smeHeHne cKopocTK 1 BKIOYEHO (MapameTpbl
3-41 Bpems paseoHa 1-3-42 Bpems 3amedneHus 1).

But 09 = 1: n3meHeHne cKopocTn 2 (NapameTpbl

3-51 Bpems paszoHa 2-3-52 Bpems 3amedneHus 2)
BKJIOYEHO.

but 10, paHHble HeeNCTBUTENbHbI/faHHbIe
[eNCTBUTENbHbBI

YKa3blBaeT npeobpazoBaTenio YacToTbl, MCMONb30BaTh UMK
UrHOpPMpPOBaTb KOMaHAHOEe COBO.

Bbut 10 = 0: KOMaHAHOE CNI0BO MrHOPMpPYETCA.

But 10 = 1: KOMaHAHOE CNOBO UCMOSb3yeTcs. Ta GYHKLMsA
MMmeeT 60osbLIoe 3HAUEHUE, MOCKOMbKY HE3aBMCMMO OT TUMa
MCMONb3yeMon Teflerpammbl B Hell BCerga cofepKutca
KOMaHZHoe C/10BO. KoMaHAHOe CJ/I0OBO MOXKHO OTKJIHOUYMUTb,
ecnu He TpebyeTcs ero 1cnosnb3oBaHKe Npy 06HOBNEHUN
WY YTEHUWN NapameTpoB.

but 11, pene 01

Bbut 11 = 0: pene He aKTMBU3NPOBAHO.

But 11 = 1: pene 01 akTMBMPOBaAHO NpWU YCNOBUU, YTO B
napametpe 5-40 Pene ¢yHkyuli BbibpaHo 3HaueHne KMHO.
cnogo, 6um 11.

but 12, pene 04

Bbut 12 = 0: pene 04 He aKTUBM3MPOBAHO.

Bbut 12 = 1: pene 04 akTMBMPOBAHO NpPWU YCNOBUU, YTO B
napametpe 5-40 Pene ¢yHkyuli BbI6paHO 3HaueHne KMHO.
cnogo, 6um 12.

Butbl 13/14, BbI6Op Habopa:
BuTbl 13 1 14 ucnonb3ytotca ana Bbibopa noboro u3
yeTblpex HabopOB MEeHIO B COOTBETCTBUM ¢ Tabiuya 3.45.

Ha6op napameTtpos but 14 Bbut 13
1 0 0
2 0 1
3 1 0
4 1 1

Tabnuua 3.45 YKkasaHne Ha6opoB napameTpoB MeHI0

OTa PYHKLUA BO3MOXHa TOIbKO B TOM C/lyyae, eciin B
napametpe 0-10 AkKmuegHsil Habop BblIbpaHO 3HauyeHue [9]
Heckoneko Habopos.

MG20N650

Danfoss A/S © 09/2014 Bce npaBa 3alyMLeHbl. 99



Danfis

MHTerpaLl,l/Iﬂ CUCTEMbDI

VLT® AQUA Drive FC 202

3HaueHune napameTpa 8-55 Boibop Habopa onpeaenseT, Kak
6uT 13/14 nornyeckn ob6bEAUHAETCA C COOTBETCTBYIOLLEN
byHKUMeN Ha UMbPOBbIX BXOAAX.

but 15, peBepc
Bbut 15 = 0: HeT peBepca.

But 15 = 1: PeBepc. Mpn 3aBOACKOWN HACTPONKe 3HauYeHue
napametpa 8-54 Beibop pesepca yctaHaBnvBaet
ynpaBneHve peBepcom € nomolublo undposoro Bxoaa. but
15 BbI3bIBaeT peBepc TOIbKO B TOM C/lyyae, ecnin BbibpaH
OfVIH V3 Criefyiowmx BapraHToB: [Tocsiedo8amesnbHAA C8A3b,
Jloauueckoe UJIN wnn Jloauveckoe Y.

3.8.12.2 CnoBoO coCTOAHMA,
cootBeTcTBYIOWEe npodunto FC
(STW) (8-10 lpogpune ynpasneHus

= Mpodunb FC)

Follower-master =
m
N
STW Output freq. é
)
Bit
no: 11514131211109876543210
PucyHok 3.56 CnoBo coctoAHuA
Bur But =0 But =1
00 YnpaBneHvne He rotoBo [OTOBH. K ynpaBneHuio
01 MpuBop He rotos MpuBog rotos
02 Bbi6er PaspeweHo
03 HeT ownbkm OTKnoyeHne
04 HeT ownbkun OwmnbKa (HeT OTKYEHUS)
05 3ape3epBupoBaHo -
06 HeT ownbkmn OTKnoYeHne ¢
610KNPOBKOW
07 HeT npepynpexaeHus MpepynpexaeHne
08 CKoOpOoCTb BpalyeHuns # CKOpOCTb BpalleHna =
3afjaHve 3apaHve
09 MecTHoe ynpaBneHue YnpasneHuve no wnHe
10 YacTtoTa BHe gnanasoHa YacTtoTa B 3af1aHHbIX
npepenax
1 He ncnonb3ayetca B pabote
12 MNMpuBopg B Hopme OcTaHOB, aBTOMATUYECKNIA
nycK
13 HanpsxeHune B Hopme MpeBbilweHne HanpsxeHUa
14 KpyTawmn MomeHT B HopMme | [peBbllieHne KpyTaLlero
MOMeHTa
15 Tamep B HOpme MpeBbiweHre Tanmepa

Ta6bnuua 3.46 buTtbl cnoBa cocToaHUA

O6bACHeHNe 6UTOB COCTOAHUA

But 00, ynpaBneHune He rotoBo/rotoBO

But 00 = 0: npeobpaszoBaTesib YaCTOTbl OTKIOYAETCA.

But 00 = 1: cuctema ynpaBneHuna npeobpasoBaTtens
YacToTbl FOTOBA, HO He rapaHTUpyeTCA NosyyeHne NuUTaHmA
cunoBbiM 6M10KOM (MPU NUTaHUK CUCTEMBI YNpaBeHnsa oT
BHELUHero UCToyHmka 24 B).

But 01, npnBog rotos

But 01 = 1: npeobpa3zoBaTenb YacToTbl FOTOB K paboTe, HO
yepe3 undpoBble BXOAbI UM NO NOCNeA0BaTe/IbHON CBA3N
nopaeTcA KoMaHAa oCcTaHOBa BblGerom.

But 02, octaHOB Bbi6erom

But 02 = 0: npeobpa3oBaTenb YacTOTbl KOTMYCKaeT»
asurarens.

But 02 = 1: npeobpa3oBaTenb YacTOTbl 3anyckaeT
ABuraTtesib KOMaHAOM Mycka.

But 03, HeT oWMGKN/OTKNIOYeHnEe

But 03 = 0: npeobpazoBaTesib YaCTOTbl HE HAXOAUTCA B
COCTOAIHMM OTKasa.

Bbut 03 = 1: npeobpaszoBaTenb YacToTbl OTKMOYaeTcs. Ana
BOCCTAHOBNEHMA paboTbl HaxmuTe [Reset] (COpoc).

but 04, HeT own6KN/oWwNGKa (6e3 oTKNUYeHNA)

Bbut 04 = 0: npeobpaszoBaTesib YaCTOTbl HE HAXOAUTCA B
COCTOAHMMN OTKasa.

Bbut 04 = 1: npeobpaszoBaTesib YacToTbl OTOOpaxKaeT
owmnbKy, HO He OTKYaeTcA.

But 05, He ucnonb3yetca
B cnose coctoAaHua 6yt 05 He ncnonb3yeTca.

But 06, HeT owmn6KN / oTKNIoYeHNe ¢ 6NOKMPOBKOI
But 06 = 0: Npeobpa3oBaTesib YaCTOTbl HE HAXOAWTCA B
COCTOAHMUN OTKa3a.

But 06 = 1: Nnpeobpa3oBaTesib YAaCTOTbl OTKIIOUEH U
6/10KMPOBaH.

Bbut 07, HeT npeaynpexaeHna/npeaynpexaeHne
Bbut 07 = 0: npepgynpexaeHnin HeT.
but 07 = 1: noasmunocb npegynpexpeHve.

But 08, ckopocTb# 3agaHNe/CKOPOCTb = 3afaHne

But 08 = 0: gBMratenb paboTaeT, HO TeKylaa CKOPOCTb
OTNNYaEeTCA OT NPeayCTaHOBAEHHOMO 3aaHNA CKOPOCTU.
Takasa cuTyauma BO3MOXHA, Hanpumep, Korga NponcxoaunTt
pa3roH/3ameaneHve npu nycke/ocTaHoBe.

Bbut 08 = 1: ckopocTb ABUraTena cooTBeTCTByeT
npeaycTaHOBNEHHOMY 3a4aHWNI0 CKOPOCTH.

BuTt 09, MecTHOe ynpaBneHue/ynpaBneHne no wunHe
But 09 = 0: Ha 6noke ynpaBneHna akTMBMpPOBaHa KHOMKa
[Stop/Reset] (OctaHoB/cH6poc) nnn B 3-13 Mecmo 3adaHus
Bbl6paHo MecmHoe ynpassneHue. YnpaBneHne no KaHany
nocnefoBaTesibHOM CBA3M HEBO3MOXHO.

But 09 = 1 o3HayvaeT, 4UTo NpeobpaszoBaTesib YaCTOTbI
MOXeT YNpaBAATbCA No nepndepuinHomn WnHe nnm no
nocnefoBaTesibHOWN CBA3M.
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But 10, npepen yactoTbl BHe AnanasoHa

but 10 = 0: BbIXOAHAA YacTOTa A4OCTUINA 3HAYEHMS,
yCTaHOBJIEHHOrO B napameTtpe 4-11 HuxH.npeden
ckop.0guzamensa[o6/mMmuH] unun 4-13 BepxH.npeden
ckop.0gueameris [06/MuH].

But 10 = 1: BbIxOogHaA YacToTa HaXOAWTCA B 3aJaHHbIX
npegenax.

But 11, He pa6oTtaeTt/paboTaer

Bbut 11 = 0: gBuratennb He paboTaerT.

But 11 = 1: npeobpa3oBaTesib YaCTOTbl NOyYaeT CUrHaN
nycka Wian BbIXOAHaA YactoTa npesbiwaet 0 .

But 12, npnBog B Hopme/OCTaHOBJIEH, aBTO3aNyCcK

But 12 = 0: BpemeHHbIN neperpes MHBEPTOPa OTCYTCTBYET.
But 12 = 1: nHBepTOp OCTaHOBMEH 13-3a Neperpesa, HO
610K He OTKNIoYaeTca 1 Bo30OHOBNAET pPaboTy, Kak TONbKO
neperpes npekpatjaeTca.

Bbut 13, HanpAXeHne B Hopme/BbIXoA 3a npeaen

But 13 = 0: HeT npepynpexaeHNn O HanpPAXeHNN.

But 13 = 1: HanpAXeHVe B NPOMEXYTOYHON Lenun
MOCTOAHHOIO TOKa Npeobpa3oBaTena YacToTbl CAVLLKOM
Mano UAN CSIULLKOM BesINKO.

But 14, KpyTAWMN MOMEHT B HOpMe/BbIXoA 3a npepen
Bbut 14 = 0: TOK ABUraTensa MeHblle, Yem TOK NpefesibHoro
MOMEHTa, YCTaHOBMNEHHbI B NapameTpe 4-18 lpeden no
moky.

Bbut 14 = 1: npeBblweH Npegen KPyTALWEro MOMEHTA,
YCTaHOBJIEHHOTO B 4-18 [Ipedesn no moky.

but 15, Talimep B HopMme/BbixoA 3a npepen

But 15 = 0: Tanmepbl ANA TeNJIOBONM 3awWuUTbl ABUraTeNA n
TENJIOBOW 3aWuTbl Mpeobpa3oBaTena YacToTbl He MepeLunn
npegen 100 %.

Bbut 15 = 1: ognH u3 Tanmepos npesbicun npegen 100 %.

Bce 6uTbl B STW ycTaHaBnmBatoTCA paBHbIMM 0, ecnn
yTpayeHO CoeAMnHeHNe Mexay AOMONHUTENbHbIM MOAYNEM
Interbus n npeobpasosatenem YacToTbl MO0 NPOU3OLLIO
HapylleHne BHyTPeHHeN CBA3W.

3.8.12.3 3HaueHue 3ajaHnA CKOPOCTH
nepegayu no wnHe

3HauyeHue 3afaHnA CKOPOCTU NepepaeTca B
npeob6pasoBaTe/b YacTOTbl KaK OTHOCUTENBHOE 3HAUYEHUE B
npoueHTax. 3HaueHne nepecbiiaeTca B Buge 16-6utHoro
cnoBa; B Uenblx yncnax (0-32767) 3HaueHue 16384 (4000 B
16-pnuHom dopmate) cooTBetcTByeT 100 %.
OTpuuaTenbHble uncna GopmaTupyroTCca C NOMOLLbIO
ABOWYHOrO AoMonHeHnA. Tekylwwana BbixogHaa yactota (MAV)
MacwTabupyeTtca Takum xe obpa3om, Kak 1 3agaHue no
lWnHe.

Master-follower

16bit

130BA276.11

cTw Speed ref.

Follower-master

Actual output

STW
freq.

PucyHok 3.57 Tekywiaa BbixogHaa yactota (MAV)

3apaHune n MAV macwtabupytotca cnepytowmm obpasom:

100% 0% 100%

(Co00hex) (Ohex) (4000hex)

Par3-00 setto
Reverse Forward
(1) -max- +max

Par3-03 0 Par3-03

0% 100%
(Ohex) (4000hex)

t
Par3-00 setto |
|

Forward
(0) min-max

Par3-02 Par3-03

Min reference Max reference

PucyHok 3.58 3agaHue n MAV

3.8.12.4 KomaHaHOe CJioBO,
cooTBeTCTBYIOLEee Npoduo
PROFIdrive (CTW)

KomaHzHoe cnoBo ncnonb3yetca Ansa nepegayn KOMaHg ot
rnaBHoro yctponcTea (Hanpumep MK) K nogunHeHHOMY

YCTPOWCTBY.

Bbur But =0 But =1

00 Bbikn. 1 Bkn. 1

01 Bbikn. 2 Bkn. 2

02 Bbikn. 3 Bkn. 3

03 Bbiber Het BblGera

04 BbicTpbI 0cTaHOB N3meHeHme ckopocTn

05 DurKcmMpoBaTb BbIXOLHYHO Wcnonb3oBaTb

yacToTy. MN3MeHeHMe CKopoCTU
06 OcCTaHOB C M3MeHeHneM Myck
cKopocTu

07 He ncnonb3ayetca C6poc

08 ®ukc. yactota 1 BbIkn. QOukc. yactoTa 1 Bkn.

09 ®uKc. yactoTa 2 BbIkn. Qukc. yactoTa 2 Bkn.

10 [aHHble He pencTBUTEeNbHbl | [laHHble AeNCTBUTENbHbI

1 He ncnonb3ayetca CHuXeHMe 3afaHnA

12 He ncnonb3ayetca YBenuueHue 3agaHva

13 HacTpoiika napametpos Mnagwwin paspag
BblbOpa

14 HacTpoiika napametpos Crapwun paspag
Bbl6bOpa

15 He ncnonb3yetca Pesepc

Ta6bnuua 3.47 buTbl KOMAHOQHOIO CNOBa
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Pacwndposka ynpasnsiowmnx 6utos

But 00, BbIKJ1 1/BKJ 1

HopmanbHbIl OCTaHOB C U3MEHEHMEM CKOPOCTU B
COOTBETCTBMU CO 3HAYEHUAMMW BPEMEHNW TEKYLLEro
U3MEHEHUA CKOPOCTU.

Byt 00 = 0 NpPVYBOANT K OCTAHOBY M K cpabaTbiBaHIO
BbIXOAHOrO pene 1 uan 2 nNpu ycnoBum, YTO BbIXOAHAA
yactoTa pasHa 0 Iy 1 npu 31om [Pene 123] BbibpaHo B
napametpe 5-40 Pene hyHKYUU.

Korga 6vT 0 = 1, npeobpa3oBaTesib YacTOTbl HAXOAUTCA B
CocTtoaHum 1: BkoyeHue 3anpewjeHo.

But 01, Bbikn. 2/Bkn. 2

OcTaHoB Bblberom

Korga 6ut 01 = 0, NnponcxoanT OCTaHOB BblOErom u
cpabatbiBaeT BbIxogHOe pene 1 unu 2 npu ycnosuw, 4to
BbIXOAHaA yactoTa paBHa 0 'y n npu 3Tom [Pene 123]
Bbl6paHo B napametpe 5-40 Pene ¢yHkyud.

but 02, Boikn. 3/Bkn. 3

BbICTpbI OCTAHOB NCMOMb30BaHNEM BPeMEHMN N3MEHEHNA
CKOPOCTW, yKa3zaHHoro B 3-81 Bpema 3ameon.ona
6bicmp.ocmaHosa. Korga 6ut 02 = 0, BbINONHAETCA
ObICTPbIN OCTAaHOB Y MPUBOANUTCA B AEWCTBME BbIXOAHOE
pene 1 nnu 2, ecnn BbixogHaA YacTtoTa pasHa 0 'y v npwu
3ToMm [Pene 123] Bbi6paHO B Nnapametpe 5-40 Pese ¢yHKyud.
Korpa 6ut 02 = 1, npeobpa3oBaTenb YacTOTbl HAXOAUTCA B
CoctosaHun 1: BkoyeHue 3anpeujeHo.

But 03, BbiGer/HeT Bbibera

3HaveHune 6yTa ocTaHOBa C Bblberom (6uta 03), paBHoe 0,
NPVBOAUT K OCTaHOBY.

But 03 = 1 yka3blBaeT Ha TO, YTO NpeobpasoBaTenb
YacToTbl CNOCOGEH BbI3BATb 3aMycK NMpw YCIOBUM, YTO
BbIMOJIHAIOTCA ApPYrie YCIoBMA 3anycka.

YBEZJOMJIEHU

Bbi6op 3HaueHus B napameTpe 8-50 BviGop 8bibeza
onpegenserT, Kak 6ut 03 cOOTHOCUTCA C
COOTBETCTBYIOWEN PYHKLMEN LndPOBbIX BXOAOB.

But 04, GbICTPBIN OCTaHOB/M3MEHEHME CKOPOCTU
BbICTPbI OCTAaHOB MCNONb30BaHNEM BPEMEHN U3MEHEHNA
CKOpOCTW, yKa3zaHHoro B 3-81 Bpemsa 3ameon.ona
6bicmp.ocmaHosa.

Korga 6ut 04 = 0, NnponcxoanT ObICTPbI OCTAHOB.

But 04 = 1 yka3biBaeT Ha TO, UTO NpeobpaszoBaTenb
YacToTbl CNOCco6eH Bbi3BaTb 3anycK Npv YCHNOBUK, YTO
BbINONHAIOTCA Apyrue yciioBus 3anycka.

YBE/IOMJIEHU

Bbi6op 3HaueHns B napametpe 8-51 Bbibop 6bicmpozo
ocmadosa onpepgenseT, Kak 6uT 04 cooTHOCUTCA C
cooTBeTcTBYyOWEN yHKUMeln LuppoBbIX BXOAOB.

But 05, GMKCMpPOoBaTb BbIXOAHYIO YaCTOTY/NCMONb30BaTb
M3MeHeHune CKopocTyn

Korpa 6ut 05 = 0, TeKylan BbIXOAHAA YacToTa COXpaHAeTCA
[laXe B Cllyyae M3MeHeHUs 3afaHus.

But 05 = 1 yKka3blBaeT Ha TO, UTO NpeobpasoBaTenb
4acToTbl CNOCOBGEH 3aHOBO BbIMONHUTL CBOIO
perynupytouyto dyHKuuio. PaboTa npoucxognT B
COOTBETCTBMU C YCTAaHOBNEHHbIM 3afaHNEM.

But 06, 0cTaHOB/MYCK C N3MEHEHMEM CKOPOCTU
HopmanbHbIn OCTaHOB C 3ameAsieHneM Npu NCNob30BaHUN
3HauyeHua BpeMeHn 3amenneHna dakTnyeckn BblbpaHHOro
pexnma n3MeHeHnAa CKopocTu. Kpome Toro, NpMBOANTCA B
fencteue BbixogHoe pene 01 unn 04, ecnn BbiIxoAHas
yactoTa paBHa 0 'y n ecnu pene 123 BblbpaHo B
napametpe 5-40 Pene ¢yHkyud.

Bbut 06 = 0 NpnBOANT K OCTaHOBY.

Korga 6ut 06 = 1, npeobpasoBaTtesib YaCcTOTbl MOXKET
3anycTuTb ABUraTeNib NP BbINMOAHEHUN APYIMX YCNOBUI
nycka.

YBEJOMJIEHU

Bbi6op 3HaueHus B napametpe 8-53 Boibop nycka
onpepenseT, Kak 6ut 06 cOOTHOCUTCA C
cooTBeTCcTBYIOWEN GyHKUMEN LndpPOoBbIX BXOAOB.

But 07, HeT $yHKuMN/cbpoc

C6poc nocrnie BbIKIOYEHWS.

MopTBepxaeHue cobbiThsA, XpaHsLerocsa B bydepe OTKa3oB.
Korga 6ut 07 = 0, He nponcxoauT copoc.

Korpa 6ut 07 nepexogut B coctosiHMe 1 Npu U3MeHeHUn
HaKJIoHa paboyen xapaKTepucTrKm, cOpoc nponcxoagnT
nocse BbIKNIOYEHNs.

But 08, ¢pukcmpoBaHHasa yactota 1 Bbikn./BKn.
AKTVBaLMA npefBapuUTeNbHO 3anporpaMmypoBaHHON
ckopoctun B 8-90 Qukc. ckop. 1, ycm. no wuHe. DUKCALINA
YACTOTbI 1 akTBMpyeTCA Tonbko ecnu 6ut 04 = 0, a 6UTbI
00-03 = 1.

But 09, ¢ukc. yactota 2 Bbikn./Bkn.

AKTVBM3aLUMA CKOPOCTU, NpeABapuUTeNibHO
3anporpammupoBaHHoli B napametpe 8-91 Qukc. ckop. 2,
ycm. no wiuHe. QUKCMPOBAHHAA YacToTa 2 akTMBM3MpPYeTCA
TONbKO B TOM ciyyae, ecnv 6ut 04 = 0, 6utbl 00-03 = 1.

But 10, paHHble He AeNCTBUTENIbHbI/AEeACTBUTENbHbI
Wcnonb3yetca, utobbl yKasaTb Npeobpa3oBaTesniio YacToThl,
NCMONb3yeTCA UM UTHOPUPYETCA KOMaHAHOe CroBO.

But 10 = 0 NnpnBOANT K TOMY, YTO KOMaHAHOE C/I0BO
UrHopupyertcs.

But 10 = 1 npnBoANT K TOMY, YTO KOMaHAHOE C/I0BO
ucnonb3yetca. dTa GyHKLUMA nMeeT 6onbluoe 3HaYeHue,
MOCKOMNbKY He3aBMCUMMO OT TUMa UCNoJib3yeMon
TenerpaMmMbl B HeW Bcerga COAEepKMTCA KOMaHAHoOe CI0BO.
KomaHfHOoe CIOBO MOXHO OTKOUNTb, eCin He TpebyeTcAa
€ro 1Ucnonb3oBaHWe Npuv 06HOBNEHUN UMK YTEHUU
napameTpoB.

But 11, HeT dyHKUMN/3amepneHne

Mcnonb3yeTca C Lenbio yMeHblUeHNA 3HauYeHUA 3afaHusA
CKOPOCTM Ha BENVYUHY, 3afiaHHYI0 B NapameTpe

3-12 3HaueHue paszoHa/3ameds1eHus.

Korga 6uT 11 = 0, 3HaueHMWe 3afaHNA He N3MEHAETCA.
Korga 6uT 11 = 1, 3HaueHMe 3afaHNA YMEHbLIAETCA.
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But 12, HeT $pyHKUMN/pasroH

Wcnonb3yeTca ¢ uenblo yBennyeHua 3afaHua CKOpPOCTM Ha
BeNIMYMHY, YCTaHaBMBaemMyto B napametpe 3-12 3HaveHue
pa320Ha/3ameoneHus.

Korga 6ut 12 = 0, 3HaueHne 3aaHnA He U3MEHAETCS.
Korga 6uT 12 = 1, 3HaueHue 3ajaHns yBENMYMBAETCA.
Ecnn ogHOBpeMeHHO aKTUBM3MPOBAHbI U 3amefsieHne, 1
yckopeHue (6utbl 11 1 12 = 1), To NnpropuTeT oTHaeTCA
3aMefJIeHNIo, T. €. 3HAYeHue 3ajaHuA CKOPOCTU
YMeHbLUaeTcA.

Butbl 13/14, BbI6GOp Habopa NapameTpoB
Butbl 13 1 14 ncnonb3yloTca Ans Bblbopa cpean yeTbipex
HabopOB NapameTPOB B COOTBETCTBUM C Tabauya 3.48.

3Ta PyHKLMA BO3MOXKHA TONbKO B TOM C/lyyae, ecnu B
napametpe 0-10 AkmuegHbil Habop BblbpaH BapuaHT [9]
Heckoneko Habopos. Bbibop 3HaueHnA B mapameTpe

8-55 Boibop Habopa onpepenseT, Kak 6utbl 13 n 14
COOTHOCATCA C COOTBETCTBYIOLEN PyHKLMeNn LndpoBbIx
BXOAOB. 3ameHa Habopa napameTpoB BO Bpems paboTbl
BO3MO>KHa TOJIbKO B TOM Cllyyae, eciiv Habopbl CBA3aHbl B
napametpe 0-12 3mom Habop ceA3aH C.

Ha6op napameTtpos But 13 Bbut 14
1 0 0
2 1 0
3 0 1
4 1 1

Ta6bnuua 3.48 Bbi6op Habopa napameTpoB

But 15, HeT dyHKUMN/peBepc
Bbut 15 = 0 BbI3bIBaeT OTCYTCTBUE peBepca.
But 15 = 1 BbI3bIBAET peBepc.

YBEZJOMJIEHU

MNpwn 3aBoAcKoN HacTpoKKe NapameTp pesBepca
8-54 Boibop pesepca ycTaHaBNMBaeTcA KaK yugpposod.

YBEJIOMJIEHU

BuT 15 BbI3bIBaeT pesepc TONbKO B TOM CJ/lyyae, ecim
BbIGpaH oAVH N3 CnegyloWwnx BapuaHToB:
MocnedosamenvHas ceAswb, Jloeuyeckoe UJIN nnn
Jloeuyeckoe U.

3.8.12.5 CnoBo cocTtoAaHUS,
COOTBETCTBYIOLEE NPOdUIIIO
PROFIdrive (STW)

CnoBO COCTOSAHUA UCMNONb3YeTCA ANA YBELOMIEHUS
rnaBHoro yctponctea (Hanpumep MK) o coctoAaHumn
NOAYNHEHHOrO YCTPONCTBA.

But Bur =0 But =1

00 YnpasneHuve He [OTOBH. K ynpaeneHuio
rotoBo

01 MpuBog He rotos MpuBop rotos

02 Bobiber Pa3pelueHo

03 Het owwmnbkun OTKnoyeHne

04 Bobikn. 2 Bkn. 2

05 Bbikn. 3 Bkn. 3

06 Myck BO3MOXeH Myck He BO3MOXeH

07 HeT npepynpexnaexuna |MpegynpexaeHue

08 CkopocTb CKopocCTb BpalleHua =
BpalleHnA*3agaHne 3aflaHne

09 MecTHoe ynpaBneHue |YnpasneHue no wuHe

10 YacTtoTa BHe YacTtoTa B 3aflaHHbIX
AvanasoHa npepgenax

1 He ncnonb3yetca B pabote

12 MNpusog B HOpme OcTtaHoBNeHO, aBTo3anyck

13 HanpsxkeHve B HopMe |lpeBbleHne HanpaXeHus

14 KpyTawmin momeHT B | lpeBbllleHne KpyTALero
Hopme MOMeHTa

15 Tavimep B HOpme MNpeBbilweHre Tanmepa

Ta6bnuua 3.49 buTbl cnoBa COCTOAHUA

O6bAcCHeHNe 6UTOB COCTOAHUSA

Bbut 00, ynpaBneHune He rotoBo/rotoBO
Ecnu 6ut 00 = 0, To 6UT 00, 01 Nnn 02 KOMaHAHOro CroBa
paseH 0 (BblKJ1 1, BbIKJ1 2 unn BbIKJT 3), unun

npeobpa3soBaTenb YacToTbl BbIK/OYaeTCA (3awmTHOE
OTKJIIOUEHME).
Korga 6ut 00 = 1, ynpaBneHue npeobpa3oBaTtens 4acToTbl
roToBo K pabote, HO BO3MOXKHO OTCYTCTBME MUTAHWA B

6noke (MpU NUTaHNWN CUCTEMbI YMNPaBneHNA OT BHELLUHEro

NCTOYHUKA 24 B).

Bbut 01, npuBog He roToB/roToB

To e 3HaueHue, uTo 1 y 6uTa 00, HO C Nopauen

HanpsXeHWA OT UCTOYHMKA 3NeKTponuTaHus. Korga
npeobpa3oBaTesib YaCTOTbl MOSlyYaeT HeobxoarMble
MYCKOBblE CUTHasbl, OH FOTOB.

but 02, BbiGer/BknoueHne
Ecnn 6ut 02 = 0, To 6ut 00, 01 1 02 KOMaHAHOro cnosa
= 0 (Bbikn. 1, Bbikn. 2 unn Boikn. 3 nnu Bbiber), nnmn
npeob6pasoBaTesnb YacToTbl BbIK/OYAETCA (3aWUTHOE
OTKJIOUYEHME).
Korga 6ut 02 = 1, 6ut 00, 01 unu 02 KOMaHAHOrO C/I0Ba
paBeH 1, npeobpa3oBaTesib YaCTOTbl HE OTKJ/IOYAEeTCA.

but 03, HeT oWN6KN/OTKNIOUEHNEe
Korpa 6ut 03 = 0, cocTosiHMe ownbKu npeobpasoBaTens
YacToTbl OTCYTCTBYET.
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But 03 = 1 o03HayvaeT, YUTo NpeobpazoBaTesib YaCTOTbI
OTK/OUEH 1 Ans BO30OHOBNEHMs ero paboTtbl TpebyeTca
CcurHan cobpoca.

But 04, Bkn. 2/Bbikn 2
Korpa 6uT 01 komaHaHoro cnosa = 0, 6ut 04 = 0.
Korpa 6ut 01 komaHgHoro cnoBa = 1, 6ut 04 = 1.

but 05, Bkn. 3/Bbikn. 3
Korga 6ut 02 KkomaHgHoro cnoBa = 0, 6ut 05 = 0.
Korga 6ut 02 KomaHgHoro cnoBa = 1, 6ut 05 = 1.

BuT 06, NycK BO3MOeH/NYCK He BO3MOXeH

Ecnu B napametpe 8-10 lMpogune KOMaHOHO20 c/108a
Bbl6paHo 3HaueHwue [1] Mpoguns PROFIdrive, To nocne
noATBepPXAeHNA BbIKOYEHNA, Nocne akTusm3aumm Bbikn. 2
unm Belkn. 3 1 nocne BKNOUYEHNA HanpsXeHusa cetn 6ut 06
cTaHoBUTCA paBHbiM 1. CocToaHMe [Tyck He803MOXeH
cbpacbiBaeTcs, 6UT 00 KOHTPONBHOIO C/I0Ba CTAHOBUTCA
paBHbiM O, @ 61Tbl 01, 02 1 10 CTaHOBATCA paBHbIMK 1.

But 07, HeT npeaynpexaeHna/npepynpexaeHne:
But 07 = 0 o3HauaeT OTCyTCTBME NpeaynpexaeHnn.
Bbut 07 = 1 03HayvaeT, uto NpegynpexxaeHne NoABNIOCH.

Bbut 08, ckopocTb # 3ajlaHNe/CKOPOCTb = 3afjlaHne

Korpa 6uT 08 = 0, TeKkyLlasa CKOPOCTb BpaLleHWs ABUraTens
OTK/IOHAETCA OT YCTaHOBNIEHHOIO 3Ha4YeHA 3agaHunA
CKOPOCTW. OTO MOXKET NPOUNCXOANTb, Hanpumep, Koraa
CKOPOCTb M3MEHAIOT BO BpemsA Mycka/oCcTaHOBa nyTem
yCcKopeHusa/3amegneHuns.

Korpa 6uT 08 = 1, TekyLwasa CKOPOCTb BpaLleHWs ABUraTens
COOTBETCTBYET YCTaHOBJIEHHOMY 3HauYeHWI0 3afjaHunA
CKOPOCTMW.

But 09, mecTHOe ynpaBneHune/ynpasneHue no winHe
But 09 = 0 yka3biBaeT Ha TO, YTO NpeobpasoBaTenb
YacTOTbl OCTAHOBJIEH Ha)aTnem KHOMKM ocTaHoBa [Stop]
(Cron) Ha maHenu ynpaeneHus, MM6GO Ha To, YTO BblGPaHbI
3HaueHua [Linked to hand] (CBA3aHO C pyyH. pexnmom)
unu [Local] (MecTHoe) B napametpe 3-13 Mecmo 3adaHus.
Korpa 6uT 09 = 1, BO3MOXHO ynpaBseHue
npeobpasoBaTtesieM YacTOTbl Yepe3 NocefoBaTeNbHbIN
nHTepdeic.

But 10, yacToTa BHe AMana3oHa/yacToTa B AnanasoHe
Korga 6ut 10 = 0, BbIXOHAA YacTOTa HaXOAMTCA BHE
OMnana3soHa, YCTaHOBMIEHHOro napameTpamu

4-52 [IpedynpexoeHue: HU3KAs CKOpoCMb 1

4-53 [IpedynpexoeHue: 8bICOKAS CKOPOCMb.

But 10 = 1 03HayvaeT, UTO BbIXOAHAA YAaCTOTa HAXOAUTCA B
YCTAHOBJIEHHbIX Npeaenax.

Bit 11, He paboTaeT/paboTaet

Korpa 6ut 11 = 0, gBUratens He paboTaeT.

But 11 = 1 03HauvaerT, yTo Ha Npeobpa3oBaTesb YaCTOThI
MOCTYNWN MYCKOBOW CWTrHan WK YTO BbIXOAHAs yacToTa
npesbiwaet 0 .

But 12, npuBop B HOpMe/OCTaHOBJEH, aBTO3aNycK
But 12 = 0 yka3biBaeT Ha OTCYTCTBME BPEMEHHOM
neperpysku nHeepTopa.

but 12 = 1 03HayaeT, YTO NHBEPTOP OCTaHOBJEH
BC/efCTBYE neperpy3ku. OgHako npeobpasoBaTenb
YaCTOTbl HEe He OTKJ/IIOYEH W 3aMnyCTUTCA 3aHOBO MO
OKOHYaHMMW neperpysKu.

But 13, HanpsAXeHne B HOpMme/npeBbilleHNe HanpsXeHua
But 13 = 0 yKka3biBaeT Ha TO, UTO HanpaxeHue
npeobpa3oBaTena 4acToTbl HAXOANUTCA B 3aAaHHbIX
npegenax.

But 13 = 1 yKka3biBaeT Ha TO, UTO HanpaxeHue
MOCTOAHHOrO TOKa B MPOMEXYTOUHOW Lienun
npeobpasoBaTens 4YacToTbl CAVULIKOM Mano Win CIMLLKOM
BE/NNKO.

But 14, KpyTAWNA MOMEHT B HOpMe/npeBbllueHne
KpyTALEro MOMeHTa

Bbut 14 = 0 yKka3biBaeT Ha TO, UTO 3HayeHue KpyTALLero
MOMEeHTa [ABUraTens Huxe npegena, BblopaHHOro B
4-16 [JsuzamersbH.pexxum ¢ 02paHuy. MomeHma v

4-17 [eHepamopH.pexxum ¢ 02paHuy.momeHma.

Bbut 14 = 1 yKka3biBaeT Ha npeBbllleHne nNpeaena,
Bbl6paHHOro B 4-16 JlgueamesibH.pexxum ¢ 02paHudy.
mMomeHma wnn 4-17 [eHepamopH.pexxum ¢
02paHuU4.momeHma

Bbut 15, Taimep B HopMe/npeBbilleHNe Tanmepa

But 15 = 0 yKa3biBaeT Ha TO, YTO MOKa3aHWA Tanmepos
TennoBOW 3alWMTbl ABUraTeNA 1N TEMOBOW 3aLLUThI
npeobpasoBaTensa YyacToTbl He npesbicunn 100 %.

Bbut 15 = 1 yKa3biBaeT Ha npesbilieHne 3HaveHna 100 %
OAHMM M3 TaNMepOB.

104 Danfoss A/S © 09/2014 Bce npaBa 3alyMLeHbl.

MG20N650



Danfis

I/IHTerpal.wm CUCTEMbDI PyKOBOACTBO Nno NPOeKTNpoBaHNIO

3.9 KOHTPOMbHbIN CANCOK NPOEKTUPOBAHUA CUCTEMDI

B TG6}7UL(G 3.50 npuneeneH KOHTpOJ'IbeIVI CMNCOK ANnAa NHTerpaunn npeo6pasoBaTenﬂ 4acCTOTbl B CUCTEMY yNpaBleHNA
asuratenamm. Cnncok CNY>XUT AnA HanoOMUHaHUA 06 O6LL|,I/IX Kateropmax n onuuax, HEO6XO,qVIMbIX AnA ykasaHunAa Tpe6OBaHVII7I
K cucreme.

KaTteropua Hetann MNpumeyanus
Mogenb FC
MowHoCTb
Bonbtbl
Tok
dusnueckne
Pa3mepbl
Macca

Pa6ouue ycnoBus oKpy»atowein cpeapl

Temnepatypa

BbicoTa Hap ypoBHeM Mops

BnakHocTb

KauectBo BO3ayxa/nbisib

TpeboBaHUA K CHUXEHUIO
HOMUHAbHbIX XapaKTePUCTUK

Pasmep Kopnyca

Bxop
Ka6enn
Tvn
OnunnHa
MNpepoxpaHuTtenn
Tun
MowuwHocTb
HoMuHanbHble XxapakTepucTnkm
[lononHutenbHoe
obopynoBaHue
Pazbembl
KoHTaKTbl
OunbTpbl
Bbixopg,
Ka6enn
Tvn
OnnHa
MNpepoxpaHuTtenn
Tvn
MowwHocTb
HoMmuHanbHble XapakTepucTukn
HdononHutenbHoe
obopygoBaHue
OunbTpbl
YnpaBneHue
MoHTa)KHasA cxema
Tvn
OnunnHa

CoeanHeHUA Knemm

CBAa3b

MpoTokon

MopkntoueHne

MG20N650 Danfoss A/S © 09/2014 Bce npaBa 3alyuLLeHbl. 105




WHTerpauma cuctembl VLT® AQUA Drive FC 202

Kateropus Metann MpumevaHna

MoHTaxHasa cxema

JononHutenbHoe o6opyaoBaHue

Pazbembl

KoHTaKTbl

OunbTpbI

Aswvratenb

Tvn

HoMuHanbHble XxapakTepucTnkm

HanpsxeHne

[JononHutenbHoe o6opyaoBaHue

CnevmanbHble MHCTPYMEHTbI 1 06opyAoBaHMe

TpaHCnopTUpOBKa 1 XpaHeHwue

YcTtaHOBKa

JnekTpryeckoe coefmHeHne

Ta6nuua 3.50 KOHTPOJIbHBIN CNUCOK MPOEKTUPOBAHNSA CUCTEMDI
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PyKOBOACTBO Nno NPOeKTNpoBaHNIO

4 Tpumepbl NPUMeHeHA

4.1 0O630p NpuKnagHbix GyHKLNN

Mpeo6pasosatend yactotbl VLT® AQUA Drive FC 202
pa3paboTaH ANna NPMMEHEHNA B CUCTEMAX BOAOCHAOXeHMWSA
1 BogooTBoaa. LLUnpoknii cnektp ctaHOapTHBIX 1
JOMOSHUTENbHBIX GYHKLNIA, BKIOYAKOLWNIA
ONTMMU3NPOBaHHBIN peXxnum SmartStart 1 6bICTPoe MeHIo,
paccunTaH Ha NPYMEHeHNe B CUCTEMAxX BOJOCHAGXeH A U
BoJOOTBOJA:

. KackagHoe ynpaBneHue
BazoBble BO3MOXHOCTM KacKagHOro yrnpasreHus
(0O Tpex HacocoB) BCTPOEHbI Kak CTaHAAPTHaA
oyHKumsA. KackagHoe ynpasneHne obecrneumBaeT
yrpaB/eHne CKOPOCTbIO OTAENbHOrO Hacoca B
cUCTeMe C HeCKONbKMMK Hacocamu. JTO
SKOHOMMYECKM MPUBNEKATENIbHOE peLleHNe,
Hanpumep, Ana HabopoB HAacoCoB Mopgkauku. Ans
CUCTEM C HECKONbKUMY HAacoCaMm C NEePEMEHHOM
CKOPOCTbIO TpebyeTcA paclUMpPEHHDbI KacKaHbIN
koHTponnep (MCO 101) vnn
YCOBEPLUEHCTBOBAHHbIN KacKagHbIA KOHTponnep
(MCO 102).

. YepepnoBaHue gBuratenen
DyHKUMA YepefoBaHVA ABUraTenein noaxoauTt ans
BAPMAHTOB MPVMEHEHUA C 2 ABUraTENAMMN WUan 2
Hacocamui, COBMECTHO UCMOMb3yowymn 1
npeobpasoBaTesib YacTOTbI.

. DyHKUNA KOMNeHcauum pacxoga
DyHKUMA KOMMNeHcaummn pacxoaa nogcrpamsaeT
YCTaBKy B 3aBMCMMOCTM OT pacxofa 1 nossonset
pa3mMecTUTb AaTUMK AaBfieHna BOMM3M Hacoca.

. O6Hapy:xeHue paboTbl BCYXyHO
3Ta dYHKUUA NpefoTBpaLlaeT NOBpEXaeHNe
Hacoca, Nckoyas paboTy Hacoca BCyXyio U ero
neperpes.

. O6Hapy»eHre KOHLa XapaKTepuCTUKM
OT1a dyHKUMA obHapyKMBaeT cuTyauun, Koraa
Hacoc paboTaeT Npu MaKCMManbHON CKOPOCTH, HO
B TeUEHVe OnpeAeneHHOro Nosib3oBaTenem
nepuopa BPpeEMEHN yCTaBKa He AOCTUraeTcs.

. Ounctka
3Ta PyHKUMA npodurnakTUyeckom nnm
peaKTVBHON OYMCTKM NpeaHa3HaveHa ana
HacoCoB CTOYHbIX BOA. MNoagpobHee cm. B
enasa 4.2.3 29-1* Deragging Function (QyHkyus
o4ucmku).

. HauyanbHoe/KoOHeYHoe N3MeHeHne CKoOpoCTy
MporpaMmmrnpoBaHMe KOPOTKUX NepuoaoB
PacKpyTKU 1 3amefneHns Ao/C MUHMMAJTbHON
CKOPOCTY 3al4MLIAET MNOALMMHUKA 1

obecneunBaert OOCTaTOYHOE OXNnaXAaeHune B
NPUMEHEHNAX C NOrPy>KHbIMX HaCOCaMW.

3awmTa KOHTPOSbHOrO KnanaHa
MepaneHHasa packpyTKa 3alyMLiaeT 3anopHble
KnanaHbl 1 NpefoTBpaLlaeT rugpoynap

STO

STO obecneuynBaeT 6e30MacHy0 OCTaHOBKY
(BbIGErOM) MPY NOABAEHUN KPUTUYECKON
cUTyauuu.

O6Hapy»xeHue HNU3Koro pacxofa
OTa PyHKUUA 0O6HapYKMBaeT COCTOAHMA paboTbl
cucTeMbl 6e3 pacxofia Unv C HU3KUM PacxXofoM.

Pexxum oxupgaHus

DyHKUMA peXxrmMa 0XKMAAHUA SKOHOMUT
3MIEKTPO3HEPI IO, OCTAHAB/MBAsA HACOC, KOraa HeT
notpebHocTn B ero paborte.

Pexxum 3anonHeHus Tpyo6bI

Pexrm 3anonHeHus Tpybbl peanvsyeTt dyHKLMY,
KOTOpble MOCTEMNEHHO 3aMNOMHAIT TPY6bI 1
no3BonAT n3bexatb rugpoygapa. 31a GyHKumA
o6ecneunBaeT pasnyHble PeXxrnMbl PaboTbl A
FOPU3OHTAsIbHbIX 1 BEPTUKANbHbIX TPYO.

Yacbl peanbHOro BpemeHu

WHTennektyanbHoe normyeckoe yrnpassieHne
(SLC)

SLC 3aknoyaeTca B NPOrpammmnpoBaHnm
nocnefoBaTelbHOCTH, COCToALLEN 13 COObITUI 1
pencteuin. SLC peanusyeT WNpoKnin pag GyHKUMIA
MJIK ¢ npymeHeHneM KOMNapaTopOB, NOrNYECKNX
npasun 1 TaiMepos.

Mpe-/noctcmaska
MoppobHee cMm. B 21a8a 4.2.4 lpe-/nocmcmaska.

noaTBep)<AeHue NoTokKa
[na nonyyeHns gononHuTeNbHOW MHbOpMaLun
cM. 2n1aga 4.2.5 29-5* [loOmeepx0eHue NOmMokKa.

YnyuuieHHoe oTcnexunusaHne MUHUMAaIbHON
CKOPOCTW ANA NOrpyKHbIX HaCOCOB
MoppobHee cMm. B 21a8a 4.2.6 YnydweHHoe
omcsiexusaHue MUHUMAabHOU ckopocmu 0511
NozpyHbiX HACOCOB.

MNpodunakTuyeckoe obcnyKnBaHve

DOyHKUMA NpodunakTnyeckoro TexobcyxmBaHms
Nno3BosiAeT NporpaMmMmnpoBaTb Tpebyemble
WHTEpPBasbl TEXHUYECKOTO 06CYXMBaHNA
npeobpasoBartenia YacToThbl.

MG20N650 Danfoss A/S © 09/2014 Bce npaBa 3alyuLLeHbl. 107




Danfis

Mpyimepbl npuMeHeHUs

VLT® AQUA Drive FC 202

4.2 OyHKUMM N36paHHbIX MPUMEHEHNIA

4.2.1 SmartStart

C nomoubio MacTepa SmartStart Tenepb MOXKHO npolye n
SKOHOMUYeCKn 3¢ppeKTnBHee BBOAUTb NpeobpasosaTtenu
yacToTbl B 3KCMyaTaumio. SmartStart aktmsupyetca npu
nepBOM 3anycke unm nocne cbpoca K 3aBOACKUM
napameTpam 1 NMOMOraeT MoJsib30BaTENO BbIMOMHUTL PAS
HeCNTOXKHbIX Waros, o6ecneynBaoWwmx NpaBuibHOE 1
3¢peKTBHOE ynpaBneHune apuratenem. Mactep SmartStart
MOXET ObITb 3anyLleH HenocpeacTBEHHO U3 BbICTPOro
MeHIo. 3ajaBaliTe HaCTPOMKN Ha rpaduyeckort naHenu
ynpaBfeHNa C NOAAEPKKOM 28 A3bIKOB.

. OAVHOYHBIN Hacoc/fBuUraTenb B PasoMKHYTOM Un
3aMKHYTOM KOHType

. YepenoBaHue gsuratenen: 2 gsuratens
COBMeCTHO mcnonb3ytoT 1 npeobpasosatenb
YyacToTbl.

] ba3oBoe KackagHoe ynpaeneHue: ynpasneHune
CKOPOCTbO O4HOIo N3 HacoCoB B CcUcTteme Co
HeCKONbKMMN HaCcoCaMW. 3TO HeJoporoe
pelweHne, Hanpumep, anAa 6yCTeprIX YCTaHOBOK.

. MmaBHOe yCTPONCTBO — MOAYMHEHHOE
YCTPONCTBO: yNpaBneHne npeobpasoBatenamm
yacToTbl (fO 8 WTYK) 1 Hacocammn and
obecneyeHns NNaBHON U COrNacoBaHHOW PaboTbl
BCE HAaCOCHOWM CUCTEMbI B LIEIOM.

4.2.2 bbiCTpoe MeHI0 Ana cucTem
BOAOCHabXeHMA U HacoCoB

Pasgen 6bICTPOro MeHto, MOCBALLEHHbIA BOAOCHAGXEHWNIO U
Hacocam, obecneyrBaeT GbICTPbIN AOCTYN K CaMbiM
pacnpocTpaHeHHbIM GYHKUMAM ynpaBieHns
BofOCHabxeHMem 1 Hacocamm B VLT® AQUA Drive:

L] Ocobble PEXNMblI U3MEHEHNA CKOPOCTU
(HayanbHOE/KOHEYHOE M3MEeHEHMe CKOpPOCTH,
N3MEHeHNe CKOpPOoCTN AnAa O6paTHbIX KnanaHoB)

. Pexxum oxnganusa

. Ouunctka

. O6HapyxeHune paboTbl BCyxyto

. Ob6Hapy»eHune KOoHLa xapaKTepucTuku
. DOyHKUMA KOMNeHcaummn pacxoaa

. Pexxum 3anonHeHus Tpy6 ans cuctem
rOPU30HTasIbHbIM, BEPTUKANbHBIM 1 CMELLIaHHbIM
pacrionoxeHuem Tpy6

. XapaKTepucTuky ynpasnieHus

L] MOHI/ITOpVIHI' HUXHEro npeaesia CKopocTtn

4.2.3 29-1* Deragging Function (QOyHKuMA
OUUNCTKN)

Llenbio dyHKUMM OUMCTKM ABNAETCA OCBOOOXAEH e
nonacTy Hacoca OT Mycopa B CUCTEMAX BOAOOTBOAA ANS
obecneyeHnss HOpManbHOWN PaboTbl Hacoca.

CobbITrie OUMCTKI OMnpedenseTca Kak Bpemsa OT MOMEHTa,
Korga npeobpasoBaTesib YacTOTbl Hauas OYNCTKY, 4O
MOMEHTA ee OKOHYaHusA. lpun 3anycke oUnCTKM
npeo6pa3oBaresib YaCTOTbl CHUMKAET CKOPOCTb A0
OCTaHOBKMW, a 3aTeM NPOXOAUT BPEMS 3aAepKKu
OTK/II0YEHVA [0 Hayana nepsBoro UuKna.

‘ Deragging Run Time : Par . 29-12

\

‘ 1 Cycle ‘
Number of Cycles : Par. 29 -10

=
Speed §
Derag 9
function =]
activated -
N
\
+/- Derag
Speed:
Par.:29-13
Par.:29-14
Derag Off Delay:
Par.29-15
0Hz/RPM 1— 1 1
\ \
\ \
\ \
\ \
\ \
\ \
' — - |
\
\

PucyHok 4.1 OyHKLMA OUYNCTKN

Ecnv ouncTKa 3anyckaetcs 13 OCTaHOBIEHHOTO COCTOAHMSA
npeobpa3oBaTesia YacToTbl, MepBas 3aflepXKKa OTKIIIOUEHUS
nponyckaetcs. CO6bITUE OUNCTKN MOXET COCTOATb 13
HEeCKONbKUX LUMKIOB. OfVH LUK COCTOUT M3 OJHOro
MMMyNibca B 06PaTHOM HarmpaBfieHMY, 3a KOTOPbIM crieayet
OfVIH MMMYNbC B MPAMOM HanpaBneHun. OuncTka
CUMTAETCA 3aKOHUEHHOW MOCe 3aBepLUeHns
onpeneneHHOro KonMyecTsa LMKIOB. A UMEHHO, OYMCTKa
CUMTAETCA 3aKOHUEHHOW Ha MociefHeM UMMyfbce (OH
Bcerga OyneTt B NpsAMOM HanpaBfieHMU) NOCIeAHEro LMKIa
nocrie UcTeyeHNs BPEMEHU AeNCTBUS OUNCTKM
(npeobpasoBaTenb YacToTbl paboTaeT Ha CKOPOCTU
ouncTkm). Mexxgy nmnynbcamy npeobpasoBaTesb YacToTbl
BPALLAETCA MO MHEPLUUN B TEUYEHVE ONpeaereHHOro
BPEMEHU 3a[IePXKKM OTKIIOUYEHWA, YTOObl AaTb OTXodaM
ocecTb.

108 Danfoss A/S © 09/2014 Bce npaBa 3alyMLeHbI.

MG20N650



Danfis

Mpyimepbl npuMeHeHUs

PyKOBOACTBO Nno NPOeKTNpoBaHNIO

YBEJOMJIEHU

He BknoYaiiTe OUNCTKY, €CNIN HACOC HE MOXeT paboTaTb
B 06paTHOM HanpaBfieHun.

EcTb TpU pas3nuuHbIX yBeAOMIEHNA O TeKyLueM cobbITUn
OUNCTKU:
. CoobuieHune Ha LCP: Auto Remote Derag
(Aemomamuyeckas OUCMAHUUOHHAA O4UCMKA).

. YcTaHOBKa 6UTa B pacliMpeHHOM CyioBe
cocTosAHusA (6ut 23, 80 0000 16-pUyH.)

. LindpoBoli BbIxof MOXET UCMONb30BaTbCs ANA
BblJAauY/ COCTOSAHUSI aKTUBHOW OUYNCTKN.

B 3aBMCMMOCTM OT NPUMEHEHUSA 1 OT LeNn ero
MCMosnb30BaHMA, 3Ta GYHKUNA MOXET ObITb NCMONb30BaHa B
KauecTBe NpodunakTNYeCKon Unmn peakTUBHOW Mepbl 1
MOXeT ObITb MHULMMPOBaHa/3anyLleHa cneayoLwumm
cnocobamu:

. Mpwn kaxxpot KomaHge nycka (29-11 Derag at Start/

HaCTPOWTb TaKUM 06pPa3oM, YTOObl CUrHaN C BHELLUHEro
YCTPOMNCTBA OCTaBasCA aKTUBHbIM, Korga npeobpasosatenb
YacTOTbl HAXOAUTCS B COCTOAHMM BPALLEHUA WIN TaKNM
06pa3om, UToObl CUrHaM OCTaBaCsA aKTUBHbBIM Nocse
OCTaHOBKW aBuratens (29-42 Post Lube Time). B kauectse
nprMepa NPYMEHEHNA MOXHO Ha3BaTb YCTPOWCTBO,
CMasblBaloLee MexaHnJecKkue getann apuratens/Hacoca
1Ny 61oKa BbITAKHOW BEHTUIALMM TOTO MIIN UHOTO BUAA.

MpUMepPOM UCMONb30BAHUA MOXET CITYXKUTb BKIlOYEHMNE
YCTPOWCTBA MOJauM cMasky Ha nogbeme $GpOoHTa 3anpoca
3anycka. Mpu 3ToM 3anycK 3aAepPXKMBAETCA Ha HEKOTOPbIN
Mepuof BPemMeHU, Mo OKOHYAHKM KOTOPOro cMaska
MpeKpaLLaeTcsa 1 3anyckaeTcs npeobpasoBaTesb YacToTbl.

Ha PucyHok 4.2 nokasaH Apyron BapuaHT 1CNonb30BaHNA
37Ol dyHKUMK. B 5TOM criyyae CpoK 3afiepXKun ncTekaer,
Korfa npeobpa3oBaTesib YacTOTbl YXKe BefleT PackpyTKy
(yBennumsaet ckopocTb). COOTBETCTBYIOLME NapamMeTpbl CM.
B. Tabauya 4.1.

Stop)
. Mpu Kaxgon KomaHAe octaHoBa (29-11 Derag at o °
MAX —————————__ -
Start/Stop) 1 \ 3
~
a
. Mpn Kaxxgon KomaHAe nycka/ocTaHOBa §
(29-11 Derag at Start/Stop) N -
MIN —— -
. Yepes umdposon Bxog (rpynna napametpos 5-1*
Lugpposwie 8x00bl). L0
. 2
. Mpu gencTBUM NpuBoAa C NPOrpamMmmMrpyembim —
JIOrMYecKum KoHTponnepom (13-52 Jelicmesue
KoHmposnepa SL) | 0
. . 3
. Kak genctsue no Tavmepy (rpynna napameTpos ]
23-** BpemeHHble hyHKYUU)
. Mpwy BbICOKON MOLWHOCTU (rpynna napameTpoB L0
29-2* Derag Power Tuning (Hacmpotika mowHocmu
o4ucmku))
1 KpuBaa ckopoctun
KomaHpa nycka (Hanpumep, Ha kKnemme 18)
4.24 Tpe-/noctcmaska BbIXOAHOW CUrHan Npecmasku
t I'Io,ana KOMaHfa nycka (Hanpmmep, aAKTUBMPOBaHa
[na npepoTBpalleHna N3HOCa U NOBPEXKAEHNA HEKOTOPbIM knemma 18) Taimep 3apepxkm 3anycka (1-71 3adepxka
aBuratensm TpebyeTcs cMa3ka MeXaHWYecKnx geTtanen 3anycka) 1 Taimep npecmaski (29-41 Pre Lube Time).
nepeqa sanyckom nnn B xone pa6OTb|' 370 0COBeHHO BaXHO 2 OTcuer Talhmepa 3alepPXKKKM 3anyCKa 3aKkaH4YuMBaeTCA.
B Cnyuasx, Korga asuratenib He paboTaeTt B TeueHue Mpeo6pasoBaTeNt YacTOTHl HAUNHAET PA3FOH.
NUTENbHbIX NepuogoB BpemeHu. Npecmaska Takke - -
A pron p P 3 OTcueT TaiMepa npecmaskm (29-41 Pre Lube Time)
obecneunBaeT noanepKKy CUTyaUuWii, Korga JONXHbl 6biTb JaKaHUMBAETCH
3anyLyeHbl onpefaesieHHble BbITAXKHble BEHTUNATOPbI.
DyHKUMA NpecMasKy NoAaeT CUrHan BHeWHeMy YCTPONCTB
yHKU P A y yerp 4 PucyHok 4.2 Mpumep ¢yHKUUN npe-/noctcmasKkm
Mo KOTOPOMY OHO HauYMHaeT BbIMOHATb onpefesieHHoe
OencTBre B TeYeHMe yKasaHHOro nosib3oBaTtesiem neproaa
BpPEMEHU, HaurHasa ¢ GPOHTa HapacTaHUA KOMaHAbl 3anycka
(Hanpumep, 3anpoca nycka). Kpome Toro, MOXXHO BBECTU
3aepxKy npw nycke (1-71 3adepxka 3anycka), Tak 4Tobbl
npecmaska npomcxoamna ToNbKo NPy OCTaHOBNEHHOM
npeobpasoBaresie YacTOTbl 1 3aBepLuanachb
HernocpeACcTBEHHO MNepef TeM, Kak npeobpasoBaTesb
YacToTbl HAYHET pa3roH. [lpecmasKy Takxe MOXKHO
MG20N650 Danfoss A/S © 09/2014 Bce npaBa 3alyuLLeHbl. 109



Danfits

Mpumepbl npMeHeHusA VLT® AQUA Drive FC 202
Homep un OnucaHune HacTpoiikn En. NoATBEPXKAEHNA NOTOKA NpeobpasoBaTe/ib YacToTbl elle
Ha3BaHue n3Mm. pa3 npoBepsAeT CUrHan yepes yCTaHOBJIEHHbIN NHTepPBan
napametpa NoATBEPXKAEHNA, a Aasblue paboTaeT B 0OObIYHOM peXxnme.
29-40 Pre/Post | Bbibepute dyHkumio | [0]*3anpeweHo |- Korga moHUTOp noToka BKtoueH, oTobpaxaetcs ctatyc LCP
Lube Function | npe-/noctcmasku. [1] Pre Lube Verifying flow (MpoBepka notoka).
Vicnonb3yiite Only (Tonbko MpeobpasoBaTtenib YaCTOTbI OTKIIOYAETCA C aBaPUHBIM
1-71 3adepxka npecmaska) curHanom Flow Not Confirmed ([Tomok He noomaepxodeH),
3anycka pna [2] Pre & €CNN OXMAAeMbIii BXOOHOW LUMGPOBOW CUMHANM CTaHOBMUTCA
YCTaHOBKM 3afiepKku | Running HeaKTUBHbIM paHee, YeM NPONAET BPeMs OXMAAHUA
nepeg Hayanom (Mpecmaska n MPOBepKu NOToKa NN Bpemsa NOATBEPXKAeHMUsA MOTOKa.
packpyTKn pgBuratens. | pabota)
[3] Pre & o
Running & Post §
(Mpecmaska, g
pabota n =
MoCcTCMa3Ka)
29-41 Pre Lube |Bsegute 0-600 (*10) C
Time ONNTENbHOCTb
curHana nocne
rnogauv MyckoBoro
curHana.
Wcnonb3yetca Tonbko
B TOM CJlyyae, ecniv B
29-40 Pre/Post Lube
Function BbIGPaHO
3HauyeHwue [1] Pre Lube
Only (Tonbko 1 Kpusasa ckopocTun
npecmaska). 2 KomaHpa nycka (Hanpumep, Ha knemme 18)
29-42 Post Lube | Bbibepute 0-600 (*10) C
Time ANUTENbHOCTb 3 Lndpposoit crrHan oT BHELHEro yCTponcTBa,
curHana nocne NOATBEPXAAIOLMIA BOSMOXXHOCTb MOTOKa.
OCTaHOBa [BuUraTens. 4 MpoBepKa NoToKa
Wcnonb3yetca Tonbko to MopaHa KomaHAa nycka (Hanpumep, akTYBMPOBaHa
B TOM CJlyyae, ecniv B knemma 18)
29-40 Pre/Post Lube t Lindposoi curHan oT BHELIHEro yCTpoicTBa CTaHOBUTCA
Function BbiGpa+o aKTUBHbIM, NPeXAe Yem ucTekaeT otcueT 29-50 Validation
3HaueHue [3] Pre & Time.
running & post t2 Korga Bpemsa 29-51 Verification Time 3akaHumBaeTcs,
(TNpecmaska, paoma npeobpasoBaTesib YacToTbl €lle pa3 NpoBepAeT CUrHan
u nocmemaska). OT BHELUHero yCTPOiiCcTBa, a fanblue paboTaeT B

Ta6bnuua 4.1 MapameTpbl pyHKUMN Npe-/MOCTCMasKu

4.2.5 29-5* MNoareepxaeHne NOTOKa

06bIYHOM pexunme.

PucyHok 4.3 MopTeepKaeHne notoka

DyHKUMA NOATBEPXKAEHUA NOTOKA paccumTaHa Ha
NPUMEHEHUS, B KOTOPbIX HEOBXOAMMO NMOALEPKMBATH
[BUraTenb/HacocC 3anyLweHHbIM B OXMUAAHUW BHELIHEro
cobbITNA. MOHUTOP NOATBEPKAEHMA NOTOKA OXMAaeT
nonyyeHua Ha LUMPpPOBOM BXOAe CUrHana oT JaTyuMKka Ha
3aMopHOM KranaHe, cMrHanmsaTtope noToka Unm Apyrom
BHeLLHeM YCTPOWCTBe, COObLLaloLeM, YTO YCTPOMCTBO
HaXOAMTCA B OTKPbITOM MOSIOMKEHUN N YepPe3 Hero
BO3MOXeH noTtok. B 29-50 Validation Time nonb3oBaTtenb
yKa3blBaeT, CKonbko BpeMenmn VLT® AQUA Drive FC 202
6yneT oxnaatb UMbPOBOro BXOAHOIO CUrHama oT BHELWHero
YCTPOWCTBA, KOTOPbIV MOATBEPAUT Hanuume notoka. MNocne
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Mpyimepbl npuMeHeHUs

PyKOBOACTBO Nno NPOeKTNpoBaHNIO

Homep un OnucaHune HacTtpoiikn Epn. nsm.
Ha3BaHue
napametpa
29-50 Validatio |B TeueHue 0,1-999,0 C
n Time BpeMeHun (*3aBUCUT OT
npoBepKu TUNopasmepa)
undpoBon BbIXOA
[OJXKeH 6bITb
AKTVBEH.
29-51 Verifi- MoTok 6ymeT 0,1-255,0 C
cation Time NOATBEPXKAEH, (*15)
ecnn B KOHUe
BpeMeHun
npoBepKu
undpoBoi BXof
BCe ele bygeT
AKTVBEH.

Ta6bnuua 4.2 MapameTpbl NOATBEPXKAEHUA NOTOKa

YBE/IOMJIEHU

MapameTtpbl oTob6paxatotca Ha LCP, Tonbko ecnu
LuMbpPOBOI BXOA HAaCTPOEH Ha PeXXMM NOATBEpPXKAeHNA
noToka.

4.2.6 YnyulweHHoOe oTCrexnsaHme
MWHVMaSIbHOW CKOPOCTU AnA
MOrpyHbIX HaCOCOB

HekoTopble HacocCbl OUeHb MNOXO NepeHocAT paboTy npu
HM3KUX CKOPOCTAX. TUMNYHbIE MPUYMNHBI STOr0 —
HeloCTaTOYHOE OXNaXAeHWe UM CMaska Npu HU3KUX
CKOPOCTAX.

B ycnosuax neperpysku npeobpasoBatesib 4acTOTbl
3awmaeT ceba ¢ NOMOLLbIO BCTPOEHHBIX 3aLLUTHbBIX
GYHKLMI, KOTOPble BKIIOYAIOT MOHUMXKEHNE CKOPOCTU.
Hanpvimep, MOHU3UTb CKOPOCTb MOXKET perynatop
npefenbHOro Toka. 3TO O3HayaeT, YTO B HEKOTOPbIX
CJly4anx CKOPOCTb MOXeET YNacTb HMKe YKa3aHHOW B

4-11 HuxH.npeden ckop.0sueamensa[o6/muH] n 4-12 HuxHudi
npeden ckopocmu dsueamens [Iu].

DOyHKUMA yNnyylleHHOro OTC/IEXMBAHWA MUHUMANbHON
CKOPOCTM OTKNoYaeT npeobpasoBaTenb YacTOTbl, €Cin
CKOPOCTb MafaeT HUXe onpefeneHHoro 3HaveHuna: Ecnn
[BUraTenb Hacoca He AOCTUraeT CKOPOCTM, yKa3aHHOW B
1-86 Hu3. ckopocme omk. [06/MUH], 3a BpemsA, 3ajaHHOe B
1-79 Makc.ep.Hay.3anyck komnp.0na omks (packpyTka naet
CIMWKOM [ioNro), cpabaTbiBaeT 3alMTHOE OTKIloUeH e
npeobpasoBatena yacToTbl. OTCUeT TaiMepoB

1-71 3adepxka 3anycka w 1-79 Makc.ep.Hay.3anyck
KOMNp.0nA OMKJ/T HaYMHAeTCA OAHOBPEMEHHO C Nopaven
KOMaHfbl nycka. Hanprmep, 3To 03HavaeT, uTo ecniu
3HaueHwue B 1-71 3adepxka 3anycka 6onblue unm paBHoO
3HaueHwuo B 1-79 Makc.ep.Hay.3anyck KoMnp.0/18 OMKJ,
npeobpasoBaTesib YaCcTOTbl HAKOTAA He 3anyCcTUTCA.

T

Ti-71 1-71 3adepxka 3anycka.

T1-79 1-79 Makc.8p.Hay.3anyck Komnp.0ss omks. 3TO Bpems
BK/loYaeT B ceba Bpema T1-71.

N1-86 1-86 Hu3. ckopocme omkn. [06/muH]. Ecnn npu

HOPMaJsibHOWM paboTe CKOPOCTb MafaeT HUXKe STOro
3HaueHwus, NpeobpasoBaTesib YaCToOTbl OTKIIUAETCHA

3aLWUTON.

1 HopmanbHas paborta.

PucyHoK 4.4 YnyulleHHOe OTCNneXnBaHMe MUHMMaNbHON

cKopocTn

4.3 [Npumepbl HACTPOMKUN ANA PA3INYHbIX
NPUMeHeHNN

Mpumepsbl, NpYBEAEHHbIE B JAHHOM pa3gesie, HOCAT
CMPaBOYHbIN XapaKTep 41 Hanbonee PacnpoCTPaHEHHbIX
CNly4yaeB NpUMeHEeHus.

. HacTpolikn napameTpoB ABAATCA
pervoHanbHbIMK MO YMONYAHMIO, €CSIN He YKa3aHo
NHoe (BblbupaeTca B 0-03 Pe2uoHasibHble
YCMAaHoseKu).

] I'Iapameprl, nmMepLmne OoTHoLWeEHNE K Knemmam, a
TaKXe X 3Ha4YeHWA YKa3aHbl pAAOM CO CXeMaMW.

. MokasaHbl Takxe Tpebyemble yCTaHOBKM
nepeknoyaTens Ana aHanorosbix Knemm A53 unu
A54, npnBOAATCA PUCYHKN.

YBE/IOMJIEHU

Mpwn ncnonb3oBaHNN NOCTaBAAEMON NO 3aKasy GyHKLUN
STO mexay knemmamu 12 (unu 13) n 37 moxet
NoHapo6uTbCA Nepemblyka anAa pabotbl
npeo6pasoBaTena YacToTbl C 3aNporpaMMrMpPOBaHHbIMIA
3HaYeHNAMM 3aBOACKUX HAaCTPOEK MO YMoJYaHuIo.

MG20N650
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Mpumepbl npMeHeHusA VLT® AQUA Drive FC 202

MNpumep npumeHeHua SLC

OpHa nocnepoBaTenbHOCTb 1:
1. Myck

2 PasroH

3 PaboTa Ha 3aflaHHOW CKOpOCTU 2 C
4. 3amepgneHune
5

yp,ep)KVIBaHVIe Bana O OCTaHOBa

Max. ref.
P 3-03

130BA157.11

Preset ref.(0)
P 3-10(0)

Preset ref.(1)
P 3-10(1)

Term 18
P 5-10(start)

PucyHok 4.5 PasroH/3amepaneHne

YcTaHOBUTE HY>KHble 3HaYEHUA BPEMEHWN U3MEHEHUA CKOPOCTU B napameTpax 3-41 Bpems paseoHa 1 v 3-42 Bpems

3ameoneHus 1
. _ Lyaop. X Muop (nap... 1 - 25)

. crop- 3adan. [06/mun)

YctaHoBUTE Ana Knemmbl 27 3HaveHue [0] He ucnons3yemca (5-12 Knemma 27, yugposoli 8xo0)

YcTaHOBUTE NpepycTaHOBNEHHOe 3afaHue 0 Ha nNepBylo NpefyCTaHOBNIEHHY CKOPOCTb (3-10 [IpedycmarosneHHoe 3adaHue
[0]) B NpoLieHTax OT MaKCMMasibHOW 3aflaHHOM cKopocTu (3-03 MakcumaneHoe 3adaHue). Mpumep: 60 %

YcTaHOBUTE NpefycTaHOBNEHHOe 3afjaHue 1 Ha BTOPYIo NpefyCcTaHOBNEHHY CKOPOCTb (3-10 [lpedycmaHoeneHHoe 3adaHue
[1]). Npumep: 0 % (Honb).

B nap. 713-20 Tatimep koHmponnepa SL [0] yctaHoBWTe Tanmep O AnA NOCTOAHHOM CKOPOCTY BpaleHus. Mpumep: 2 ¢

B nap. 13-51 Cobbimue koHmponnepa SL [1] yctaHoBUTe ana cobbitua 1 3HauyeHwue [1] TRUE.

B nap. 13-51 Cobbimue koHmponnepa SL [2] yctaHoBUTe ana cobblTua 2 3HaveHue [4] Ha 3adaHuu.

B nap. 13-51 Cobbimue koHmponnepa SL [3] yctaHoBUTe ana cobbitua 3 3HauveHue [30] Bpemsa oxud. 0 (SL).
B nap. 13-51 Cobbimue koHmponnepa SL [4] yctaHoBUTe anA cobbitua 4 3HadeHue [0] FALSE.

B nap. 13-52 [leticmsue koHmponnepa SL [1] yctaHoBuTe ana feiicteua 1 3HaueHmne [10] Beibop npedycm. 3a0. 0.
B nap. 13-52 [leticmsue koHmposnepa SL [2] ycTaHOBUTE ANA AENCTBUA 2 3HaveHwue [29] 3anyck matimepa O.

B nap. 13-52 [leticmsue koHmposnnepa SL [3] yctaHoBuTe Ana feictena 3 3HaueHme [11] Beibop npedycm. 3a0. 1.
B nap. 13-52 [leticmeue koHmposnnepa SL [4] yctaHoBWTe AnA fencTBmA 4 3HaueHune [1] Hem Odelicmaus.

YctaHoBuTte B 13-00 Pexxum koHmposniepa SL 3HaueHne «BknoueHay.

KomaHpa nycka/octaHoBa nopaetcs Ha Knemmy 18. Ecnm noctynaeT curHan octaHoBa, Npeobpa3oBaTenb YacToTbl 3amefnaer
BpaLUeHne 1 NepexonuT B CBOOOAHDIN Pexnm.
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L

Mpumepbl npuMeHeHUs PyKOBOACTBO N0 NPOEKTUPOBAHMIO

Start Event 1 True (1)

command —\ Action 1 Select Preset (10)

130BA148.12

State 0
Stop
command Event 2 On Reference (4)
Action 2 Start Timer (29
Event 4 False (0) State 1
Action 4 No Action (1)
State 2 Event 3 Time Out (30

Action 3 Select Preset ref. (11)

PucyHok 4.6 NMpumep npumeHenuns SLC

4.3.1 Pabota C NOrpy><HbIM HaCOCOM aBTomatyeckan agantauna (AA) K HUM
HenprMeHuma. O6bIUHO MOrpy»KHble HacoChl
paboTaloT ¢ oUeHb ANUHHBIMU KabenAamu, KoTopble
MOTYT KOMMNEHCMPOBAaTb HEeNIHENHYIO
peaKTMBHOCTb, YTOObI AaTb BO3MOXHOCTb
ncrnonb3oBaTb B NpeobpasoBaTene 4acToThl
aBTOMaTMyecKylo apganTaumio asuratens (AAL).
Ecnn AALl He paboTaeT, XxapaKTepucTnkm
ABUraTena MoXHO 3afaTb B rpynne napameTpoB
1-3* [lon. 0aHH.08u2zamens (CM. TeXHUYeCKme
AaHHble asuratend). CnegyeT UMeTb B BUAY, YTO
ecnn AAJ] ycnewHo BbINOAHEHa,
npeobpasoBaTesib YaCTOTbl KOMMEHCMpyeT
nafeHne HanpsXeHUA B ANMHHbIX Kabenax
ABUraTens, No3TOMy eCnu paclpeHHble
XapaKTepUCTUKW ABUraTensa BBOAATCA BPYUHYIO,
Ana onTyMm3aumm paboTbl cuctembl HeO6XOANMO
yunTbiBaTh ANNHY Kabens.

CncrteMa coCTOWT U3 MOrPY»KHOro Hacoca, ynpaBaaeMoro
Danfoss VLT® AQUA Drive, n gatunka gasnenus. JJatumk
dopmumpyeT curHan obpatHoli cBasn 4-20 MA Ha
npeobpasoBaTesib YaCTOTbl, KOTOPLIN NoAAepKUBaeT
MOCTOSIHHOE fAaBfieHMe MyTem KOHTPOJA CKOPOCTM Hacoca.
Ins nopbopa npeobpaszoBaTena YacToTbl Anst paboTbl C
MOrpY>XHbIM HACOCOM CleflyeT YUnTbIBaTb HEKOTOpble
BaXkKHble MOMEHTbI. BbibepunTe npeobpazosaTtesib YacToThbl B
COOTBETCTBMM C TOKOM [BUraTens.

1. [Buratenb npeacTtaBnseT coboi Tak HasbiBaeMbli
dsuz2amesib ¢ MOKpbIM pOMOpoM C PyOallKon 13
HeprKaBewLLen cTany Mexay poTopom U
ctatopom. MNpenycmoTpeH 6onblwmin n 6onee
CTOVMKWI K MarHUTHOMY CONPOTUBAEHMIO
BO3AYLUHbINA 3a30p, YeM Ha OObIUHOM ABuraTterne,

oTcioga 6onee cnaboe none, n3-3a Yero ABuraTenu
pa3pabaTbiBaloTca ¢ 6osiee BbICOKUM
HOMWHANbHLIM TOKOM, YeM OObIYHbIV ABUraTeNb C
AHaNOrMYyHOM HOMMHANIbHOW MOLLHOCTbHO.

B Hacoce vmetoTcA ynopHble NOALUNMHUKHA,
KOTOpble BbIXOAAT U3 CTPOA NpU pabote HUKe
MWUHUMASIbHON CKOPOCTU, KOTOpas 06blYHO
coctasndAet 30 Iy,

Y norpy»HbiX HaCOCOB PEaKTNBHOCTb fABUraTens
UMEET HeNMHENHBIN XapaKTep U NMO3TOMY

BaxHO, uTO6bI ccTEMa paboTana ¢ MUHUMAbHbBIM
M3HOCOM Hacoca u asuratensa. CUHyCOMAHbIN
¢unbTp Danfoss MOXeT CHU3WTb Harpy3Ky Ha
M30NAUMIO ABUraTeNsA 1 YBENUUYUTb CPOK €ro
Cnyx6bl (NpoBepbTe GaKTUUYECKYO M30AALMI0
ABuratena n yToyHuTe gaHHble du/dt
npeobpasosatensa). O6paTute BHMMaHMeE, YTO
GONbLUNHCTBO NMPOW3BOAUTENEN NOTPY>KHBIX
HacoCoB TPeObYyIOT UCMOJIb30BaHNA BbIXOLHbIX
dunbTpoB.
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Mpumepbl npuMeHeHUs

VLT® AQUA Drive FC 202

5. Beugy Toro, uto cneumanbHbIli Kabenb Hacoca,
KOTOPbI CMNOCOBEH NPOTUBOCTOATL CbIPOCTU B
Koniogue, KaKk npaBuiio, He SKPaHMPOBaH,
xapaktepuctnkm IMC MoryT yXyaWwnTbCa.
BbIXOgOM MOXET CTaTb NPUMEHeHNe
SKPaHUPOBAHHOTO Kabensi Haf KosioAuem 1
yCTaHOBKa 3KpaHa Ha Tpybonposoge nogauu us
Konopua, ecnv oH u3 ctann. CUHYCONAHbIN
buUnbTP TakKe NOHMKAET YPOBEHb
3N1EKTPOMArHUTHbBIX MOMEX OT HEIKPaHUPOBAHHbIX
kabenen asuratens.

BBI/I,D,y aKcnyaTauynn BO BNaXKHbIX YCNOBUAX MOXKET TaKxKe

NPUMEHATbCA cneumanbHbI gBuraTenb C MOKPbIM POTOPOM.

I'Ipeo6pasoBaTeJ'|b 4acToTbl no,q6mpaeTc;| noa cuctemy B
COOTBETCTBUN C BbIXOAHbIM TOKOM, yTOOblI OH MOT
ynpaenATb ABuratenem npu HOMWHANbHOWN MOLLHOCTWU.

[nAa npepoTBpaLleHNA NOBPEXAEHMA YNOPHbIX
NOZALUMMNHUKOB Hacoca 1 BbICTporo obecneyeHns
[OCTaTOYHOro OXNa)kAeHUA ABurartens, cnegyet Kak MOXXHO
6bICTpee pa3orHaTb HaCoOC M3 pexrma OCTaHOBa A0
MVHMMAJIbHOWM CKOPOCTWU. VI3BeCTHble npon3BoanTenu
NOrpy>KHbIX HACOCOB PEKOMEHAYIOT Pa3roHATb HacocC A0
MUHUMaNbHoN ckopoctn (30 My) He 6ornee, yem 3a 2-3 C.
VLT® AQUA Drive FC 202 nMeeT BCTPOEHHYIO GYHKLIMIO
HayaNbHOro pasroHa 1 GbUHaNbHOro TOPMOXKeHUA Ans
TaKuX NpuMeHeHn. HauanbHbI pa3roH u ¢urHanbHoe
TOPMOXeHVe — 3TO ABe UHAMBUAYaNbHble HACTPOWKMN.
Ecnun paspelueH HauyanbHbIV Pa3roH, HacocC GbICTPO
pa3roHAeTCA OT HyNA 40 MUHMMANbHOWM CKOPOCTM, nocne
yero aBTOMAaTMYECKM MEepPexoanT Ha OObIYHBIN PeXUM
pasroHa. ®uHanbHoe TOpMOXeHne JelCTBYeT B Cinyyae
OCTaHOBa: YMEHbLUAeT CKOPOCTb OT MUHMMANbHOWN
CKOPOCTU J0 HynA. Takke pacCMOTPUTE BO3MOXHOCTb
BK/IIOYEHMA PaCLUIMPEHHOrO MOHUTOPUHIA MUHUMANbHOWM
CKOPOCTW, OMUCAHHOTO B 21a8ad 4.2 OYyHKYUU U3bPpaHHbIX
npumeHeHud.

YTo6bl 06ecneunTb JOMOMHUTENbHYIO 3aLUTY, UCNONb3yiTe
byHKUMI0 06HapyXeHuA paboTbl BCyxyto. MoapobHee cm.
PYKOBOOCMBO NO NPOPAMMUPOBAHUIO.

Ana npepoTBpalleHnsa rMapoyaapa MOXeT ObiTb BKIOUEH
pexum 3anonHeHna Tpy6bl. MpeobpasosaTenb YacToThbl
Danfoss MOXeT HanosHATb BepTuMKanbHble TPyObI,
ncnonbsya MA[-kKoHTponnep ana 3amefneHna HapacTaHuA
[aBfieHNA C 3ajaHHOWN OnMepaTopoM CKOPOCTbIo (ed. 13M./C).
Ecnn 3TOT pexknm BKIIIOUEH, TO KOrAa nocne 3anycka
[OCTUraeTcA MYHUMaNbHasA CKOPOCTb, NpeobpasoBaTenb
4acToTbl MEPEXOANT B PEXUM 3amnOSIHEHUA TPYObI.
[laBneHne meaneHHO MOBbIWAETCA [0 3aAaHHON
OnepaTopOM YCTaBK/ AABMIEHNA B 3aMOSIHEHHOW Tpybe,
nocsie yero npeobpasosaTtesib YacTOTbl aBTOMATNYECKU
6NOKMpYeT peXnM 3anosIHeHVA 1 NPoAoKaeT paboTtaTtb B
LUTaTHOM peXunMe 3aMKHYTOro KOHTYpa.

dneKTpuyecKkas cxema CoeAUHEHUN

130BA727.10

VLT AQUA Drive

12 18 27 13 54

Mains Start

Stop 2 wire 4-20mA
Pressure
Transmitter

Pl/leHOK 4.7 TMpoBoaKa B cuctemax ¢ NOrpy>HblM Hacocom

YBE/IOMJIEHU

[na aHanorosoro Bxoga 2 (knemma 54) yctaHoBuTe
pexum paboTbl ¢ MA (nepekntoyatenn 202).

HacTtponku napameTtpos

MapameTp

1-20 MowHocme 08ueamens [kBm]/1-21 MowHocme 08ueamens
[n.c]
1-22 HanpsxeHue dguzamens

1-24 Tok dsueamens

1-28 posepka spawjeHus 0sueamens

Bkniouute COKpaLleHHY0 aBTOMaTNYeCKYy0 afantayuio asuratena

B nap. 1-29 Aemo adanmayus 0suzamens (AAJ)

Ta6nuua 4.3 MapameTpbl, OTHOCALMECA K CMCTEMAM C
NOrPY>KHbIM HaCOCOM

MapameTp HacTpoiika

3-02 MuH. 3a0aHue EanHuua mmHnmanbHoro
3aflaHnA CoOTBETCTBYET
yKaszaHHow B 20-12 Ed.u3m.

3a0daHus/cueH. OC

3-03 MakcumansHoe 3adaHue EpvHunua namepeHna
MaKCMManbHOro 3afgaHus
COOTBETCTBYET yKa3aHHOW B
20-12 Ed.u3m. 3a0aHus/cueH. OC
3-84 Initial Ramp Time (20

3-88 Final Ramp Time (20

3-41 Bpemsa paszoHa 1

(8 ¢, B 3aBUCUMOCTU OT
TMNnopasmepa)

3-42 Bpema 3ameodneHus 1 (8 ¢, B 3aBUCMMOCTU OT

TMnopasmepa)
4-11 HuxH.npeden (30 ')
cKkop.0suzamensa[o6/mMuH]
4-13 BepxH.npeden (50/60 Tu)

cKkop.0suzamensa [06/MuH]

Mcnonb3ynte Macmep Hacmpoliku napamempos 3aMKHymo20
KOHMypa B pasfene 6bicmpoo mMeHio «<Hacmpouku ¢yHkyul» ana

NpPOCTOl HacTpolkn obpaTHon cA3u B NMUI-KoHTponnepe.

Ta6nuua 4.4 Mpumep HacTPOeK ANA CUCTEMBI C NOrPY>KHbIM
Hacocom
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Mpumepbl npuMeHeHUs

PyKOBOACTBO Nno NPOeKTNpoBaHMIO

MapameTtp HacTtpoiika

29-00 Pipe Fill Enable

29-04 Pipe Fill Rate (EA. M3m. curHana obpaTtHoi

CBsA3K/C)

29-05 Filled Setpoint (Eg. n3m. curHana OQ)

Tabnuua 4.5 Npumep HacTPoeK A1 PEXKMM 3anosIHeHUA TPyObl

[MponssoauTenbHOCTb
Speed 2
0
Pipe Fill Vertical Pipes (N
&
o
Max. speed o
\Closed loop
Min. speed ‘Fnll rate units/sec.
Initial ramp
\
Filled setpoint Time

PucyHok 4.8 Pexum 3anonHeHus Tpy6bl, Kpusas
Npon3BOAUTENBHOCTU

4.3.2 KackagHbin koHTponep BASIC

KackagHbin koHTponnep BASIC ncnonb3yerca B HaCOCHbIX
YCTaHOBKAX, OT KOTOPbIX TpebyeTca noaaepxkKa
onpefeneHHoro aaBneHns («<Hanopa») UM YpoBHA B
LWIMPOKOM AVHaMUYeCKoM Aunana3oHe. PaboTta 6onbluoro
Hacoca C NepeMeHHON CKOPOCTbIO BpaLleHUsA B LUMPOKOM
OnanasoHe He ABNAETCA uaeanbHbIM pelueHnem Baugy
Hu3koro KIM[ Ha NOHWXKeHHOWM CKopoCTW. Ha npakTuke,
npeaenom asnAetca 25 % OT HOMUHaNbHOW CKOPOCTU Mpu
NONIHOW Harpyske Hacoca.

B kackagHom KoHTponnepe BASIC npeobpa3osatenb
YacToTbl yNpaBnAeT ABUraTenem nepeMeHHoOn CKopocTu
(BeoyLMM) Kak HaCOCOM NMEPEMEHHOWN CKOPOCTM U MOXET
Co3[aTb Kackaj C yyacTvem Ao 2 AOMOSHUTENbHbIX HaCOCOB
NMOCTOAHHOW CKOPOCTU, BKIOYAA U BbIK/OYAA UX.
MogknounTe AONOMHUTENbHbIE HACOCHI C MOCTOAHHOM
CKOPOCTbIO HEMOCPEACTBEHHO K CETU 3NeKTponuTaHuA
nmMbo yepes yCTPONCTBA NABHOFO Nycka. YnpasneHue
nepemMeHHOl CKOPOCTbIO BCE CUCTEMbI MPON3BOAUTCA
nyTeM U3MEHEHNA CKOPOCTY BpaLLEeHNA NepBOHaYanbHOro
Hacoca. [NepemeHHasa CKOPOCTb MO3BOMAET COXPAHUTL
NOCTOAHHOE [iaBNneHne, YMeHbLIasA TeM caMbiM
MeXaHUYecKne HanpskeHns B cucteme 1 obecneumsas
nnaBHylo paboTy HaCOCHON CUCTEMDI.

Constant Speed
Pumps (2)

Variable Speed
Pumps (1)

ressure Sensor

Motor starter

Frequency Converter
with

Cascade Controller
130BA362.10

PucyHok 4.9 KackagHbiin KoHTponep BASIC

Benywmnin Hacoc ¢ NOCTOAHHON CKOPOCTbIO

[Buvratenn JomxHbl 6bITb OAUHAKOBOIO TMNOPa3mepa.
KackagHbin koHTponnep BASIC nossonset
npeobpa3oBaTenio YacToTbl yNpaBAATb Hacocamu (B
KOnuuyecTBe A0 TPeX) OAMHAKOBOrO TUropasmepa C
NMOMOLLbIO [IBYX pesie, BCTPOEHHbIX B NpeobpasoBaTenb
yacTtoTbl. Ecnn Hacoc nepemeHHON CKOPOCTY (BeayLwniA)
NOAKIIUEH HEMOCPeACTBEHHO K Npeobpa3oBaTenio
YacToThl, 2 APYr1X Hacoca ynpasnAwTCA ABYMA
BCTPOEeHHbIMK pene. Korga yepefioBaHue Befyllero Hacoca
BKJ/IOYEHO, HAacOChl MOAKIIIOYAIOTCA K BCTPOEHHbIM pere U
npeobpasoBaTeNib YacTOTbl MOXKeT paboTaTb C ABYMsA
Hacocamu.

YepepoBaHue BefyLiero Hacoca

[JBuvratenu JomxkHbl 6bITb OAUHAKOBOIO TUMoOpa3mepa. JTa
bYyHKUMA NO3BONAET OCYLECTBAATL LMKIMYecKoe
nepeknoyeHvie npeobpasoBaTens YacToTbl MeXAY
Hacocamu B cucTeme (He 6onee ABYX HacocoB). B Takom
pexume BpeMsi paboTbl pacnpeaenseTca Mexay Hacocamm
6onee paBHOMEPHO, COKpaLlasa HeobxoAMMOCTb B
TEXHUYECKOM O6CNYXMBaHNM Hacoca 1 yBenuumnsas
HaJEeXHOCTb M CPOK CyXObl cmcTembl. YepefoBaHuve
BEAYLLEro HacoCa MOXET MPOUCXOAUTb MO KOMaHLHOMY
CUrHany uUam Npu KackagmposaHumn (nobaBneHnn Jpyroro
Hacoca).

KomaHaom MOXeT CNyXUTb pyyHoe YepepoBaHue unu
curHan cobbiTvs YepepoBaHua. Ecnu BbiGrpaeTca cobbitne
uepenoBaHUA, YepejoBaHNe BeAyLLEro Hacoca MOXeT
NPOVCXOANUTb NPV NOABNEHUN KaXLoro cobbiTus. JoCTynHbI
cnepyolye BapuaHThI:

. Mo UCTEUEHUN BPEMEHUN TaliMepa YepefoBaHus;
. B 3alaHHOE BpemA CyTOK;

° npuy nepexoae sefyuwero Hacoca B pexnm
oXXunaaHua.
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Mpumepbl npuMeHeHUs

VLT® AQUA Drive FC 202

BkntoueHue onpepenseTca GpakTMUECKON HarpysKom
CUCTEMBI.

OThenbHbIli MapaMeTp OrpaHMUMBaAET YepedoBaHVE TONbKO
B TOM ciyyae, ecnim Tpebyemas obuyas
NpPOoun3BOAMTENBbHOCTb NpeBbiwaeT 50 %. O6was
NpPOV3BOAMTENIBHOCTb HAacoCa onpenenseTca Kak cymma
Npov3BOAMTENIbHOCTEN BeAyLIero Hacoca U HaCoCOB C
GUKCMPOBAHHOWN CKOPOCTbHIO.

YnpaBneHue nonocamu

B cncTemax KackafHoro ynpasneHus, YyTobbl n3bexartb
4acTol KOMMYTaLMM HAacOCOB, MelLMX GUKCUPOBAHHYIO
CKOPOCTb, HYXKHO€e fiaBneHne cMcTembl 06bIYHO
noaaepXnBaeTca B HEKOTOPOM nonoce (MHTepBase), a He
Ha NMOCTOAAHHOM ypoBHe. Heobxogumas nonoca ansi pabortol
obecneurBaeTca NoNOCOW KackaauposaHus. Korga
NMPOUCXOANT CUNIbHOE U BbICTPOE U3MEHEHWe AaBneHVs B
cucTeme, nosioca 6MoKMpPoBaHMsA BIIOKMPYeET nonocy
KacKaaunpoBaHuA, NpeAoTBpallan HeMeaJIeHHYI0 peakLmio
Ha KpaTKoBpeMeHHoe M3meHeHue AaBneHnsa. MoxHo
3anporpaMmmpoBaTh TaliMep Nonocbl 6I0KMPOBaHUA Ha
npepoTBpalLeHre KackaanpoBaHua JO Tex Mop, Noka He
cTabunusmpyetca faBneHne B CUCTEME W He YCTaHOBUTCA
HOpManbHOe perynmpoBaHue.

Ecnun B TO Bpems, Korga KackagHbll KOHTPOMEP BKIOYEH,
npeo6pasoBaTe/lb YaCcTOTbl BblAAET aBAPUHDBIA CUTHAN
OTK/IOUEHWS, Hanop B CUCTeMe MOAAePXKMNBAETCA NyTeM
BK/IOUYEHVA U BbIKNIOYEHNA HAaCOCOB C GUKCMPOBAHHOM
CKOpOCTbto. YTOObI MPeaoTBPaTUTL YacToe BKIIIOUEHUE 1
BbIK/MIOYEHVE N CBECTW K MUHUMYMY KonebaHua AaBreHus,
BMECTO NONOCHI KacKafMpoBaHUA ncnonb3yetcsa 6onee
lWMpoKasa nonoca GUKCUPOBAHHOWN CKOPOCTU.

4.3.3 KackagupoBaHue HacocoB C
yepefoBaHMeM BefyLlero Hacoca

Mpwn paspelueHHOM yepefoBaHUM BeAyLLero Hacoca
OCyLLIeCTBNACTCA ynpasrieHne He 6onee yeM AByms
Hacocamu. [To KomaHge yepeposaHua MNU-perynatop
OCTaHaBNMBAETCA, BefylMN HACOC pa3roHseTcsa Ao
MWHUManNbHOW YacToTbl (fums) 1, MOcne HekoTOpOMN
3aflePKKN, 10 MAaKCUMasbHOM 4acToTbl (fuakc). Koraa
BeAyLMiA HAaCOC AOCTMraeT YacToTbl KaCcKagMpoBaHWA, HacocC
¢ GUKCMPOBAHHON CKOPOCTbIO OTKIOYaeTca (yaanaeTca us
Kackapa). Bepgywmin Hacoc npofonaeT pa3roHATbCA, a
3aTem 3amef/iAeTca [O OCTaHOBa, U 0ba pene
pa3MblKatoTcA.

130BA364.10

Alternation
“ command/PID stops

fmax

Destaging freq.
min

| Mains operation

»

Time

I

|

|

|
PID contr.

|

| starts

|

|

|

|

|

|

) |
Staging freq. | — — — — — — — — — —_——_—— 1_

|

|

max

Mains operation

ls_sl Time

PucyHok 4.10 YepepoBaHue Bepyllero Hacoca

Mocnie HEKOTOPOWI 3aIEPXKKMN pefie Hacoca C
bUKCUMPOBAHHOW CKOPOCTbIO 3aMblKaeTca (BKoUaeTcs), 1
3TOT HACOC CTAHOBUTCA Bedywmm. HoBbI BeayLumin Hacoc
pa3roHAeTCsA A0 MaKCMManbHON CKOPOCTY, a 3aTem
3aMeanfaeTcs A0 MUHUMaNbHOM ckopocTu. Mpu 3amenneHnn
N OOCTUXKEHWUW YaCTOTbl KaCKafMPOBaHUA MPEXHUI
BeAyLIMI HAcOC MOAKIOUAETCA K NUTAKOLWen cetn B
KauecTBe HOBOrO Hacoca ¢ GUKCMPOBAHHOM CKOPOCTbIO.

Ecnu Bepywwmin Hacoc yxe paboTaeT npu MUHMMAaNbHON
yactoTe (fwun) B TEUEHME 3aMPOrPaMMMPOBAHHOIO
NPOMeXyTKa BpeMeH/ BMeCTe C HaCOCOM, MMEIOLLM
dUKCMPOBaHHYO CKOPOCTb, 3TOT BeAyLLMIA HAaCOC OKa3blBaeT
Manoe BnvAHMe Ha cucTemy. Koraa 3anporpammmpoBaHHoe
BpeMsA Talimepa McTeKaeT, BeAyLMN HacoC BbIBOAMUTCA, UTO
no3BonseT n3bexatb Npobnem, CBA3aHHbIX C BOAAHbBIM
oTOnNNeHNeMm.

4.3.4 CoctoAHMe n paboTta cuctembl

Ecnv Bepywwmin Hacoc NepexoanT B PeXnM OXMAaHWSA, 3TO
oTtobpaxaetca Ha LCP. Begywmin Hacoc MOXHO YepefoBaTh
N B peXUMe OXMUAAHUA.

Korpa kackapa-KoHTponnep npuseaeH B AelicTBMe, TO
pabouee cocToAHME Ka)KAOro Hacoca U Kackag-
KOHTponnepa otobpakaetca Ha LCP. OTo6paxaeTtcs
cnegytowasn nHGopmauuma:

] CocTosiHMe HacocoB — nyTem CH4MUTbIBaHUA
COCTOAHUA pene, COOTBETCTBYIOLLNX KaxXaomy
Hacocy. [uncnnen nokasbiBaeT HacoChbl, KOTOpble
3anpeLleHbl, OTKNIOYEHDbI, pa60Ta10T oT
npeo6pa3OBaTenﬂ 4acToTbl Unn pa6OTal0T oT
CETVI/I'IYCKaTEJ'Iﬂ asurartena.
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Mpumepbl npuMeHeHUs PyKOBOACTBO N0 NPOEKTUPOBAHMIO

KacKaaupOoBaHbl/4eKackagnpoBaHbl, U NPOUCXOANT
uepeaoBaHMe BeayLLero Hacoca.

. CocTosiHMe Kackaja — nyTem CYUTbIBaHNA
COCTOAHMA KaCKad-KOHTpoNnepa. Ouncnnen

MOKa3bIBaeT, KOrfa Kackaf-KOHTPOSIEP OTKIIOUEH, . JekackagupoBaHue B OTCYTCTBME MOTOKA

BCE HACOCHl BbIKMIOUEHbI N aBaPUIHbINA CUrHAN obecneunBaeT VHANBMAYANbHBIN OCTAHOB BCEX

OCTaHOBMI BCE HACOCHI, BCE HACcOChl paboTaloT, HACOCOB C GMKCMPOBAHHON CKOPOCTbIO JO TeX

HAcoCbl C GUKCMPOBAHHON CKOPOCTbIO Mop, MoKa COCTOAIHME OTCYTCTBMA MOTOKA He
npeKpaTnTCs.

4.3.5 Cxema 3neKTpunYecKmx CoOeanHEeHNN KacKagHoro KOHTporepa

Ha cxeme PucyHok 4.11 nokasaH npyMep CUCTEMbI CO BCTPOEHHbIM KackagHbiM KoHTponnepom BASIC, ¢ 1 Hacocom ¢
nepemeHHON CKOPOCTbIO (BeAyLMM) 1 2 HacoCcamy C GUKCUPOBAHHOWN CKOPOCTbIO, AAaTYMKOM 4-20 MA 1 3almUTHOMN
6/10KMPOBKOI CUCTEMDI.

FC100/200 °
—————————————————— Fr—_——-— = —— = — — — = — - - — — = ¢
|PowerCard | IControICard 2 = | o
— — L
| - SR ! 5% 5 5 - 18
z5g =88 |5 5 3¢ 3 z 3 5 3z -
| o33 w33 ) o< o = — o < —l
cla cla | © 2 -2 S22 _ _ o E < I 2 <
| ' §S8z5z223z zz 5 3832 22§ 3
MOTOR MAINS | + + 02 002 0 o o U < O + <<%t O

©

[IgiiAll

System \ System
Start/ Safety
Stop Interlock

Ny

9 | 97 | 98 91 {92 |93
Ulviw PE U3 01 {02 |03 04 | 05 | 06 12 |13 (18 |1 27 |29 |32 33 |20 39 |42 |50 |53 |54 |55

From Motor Control Circuitry

N Pressure ‘
Transmitter
4-20 mA, P
24V dc
L7 Ny

L1

L2

L3 ‘ ‘

PE ‘ ‘

Te | Ty

PucyHok 4.11 Cxema 3neKTpMYeCcKnX CoeiHEHMI KackagHOro KOHTponepa
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Mpumepbl NnpMeHeHusA VLT® AQUA Drive FC 202

4.3.6 Cxema nopKoyeHna HacoCoB C o Pene 1 (R1) n pene 2 (R2) — 370 pene,
d)VIKCI/IpOBaHHOIZ n nepemeHH0|7| BCTPOEHHblE B Npeobpa3oBaTesib YacToTbl.

CKOPOCTbIO . Korpa Bce pene obectoueHbl, BCTPOEHHOE pene,
nonyuuBLUee CUrHanA NepBbIM, BKOYaeT
KOHTaKTOp, KOTOPbI COOTBETCTBYET HAcoCy,
ynpasnaemomy 3Tum pene. Hanpumep, pene Pene
\ 1 BKnloyaeT KoHTakTop K1, Hacoc KoToporo

\ CTaHOBUTCA BeAyLLMM.
\

L1/L2/13 L1/L2/13 L1/L2/13

130BA376.10

. KoHTaktop K1 6noknpyet koHTaktop K2
MexaHunyecKmn, NnpeaoTepaLlan NoAKIlYeHne cetTu
NUTaHVA Ha BbIXod Npeobpa3oBaTena YacToThl
(uepes koHTakTOp K1).

Power Section

ELAY 1

RELAY 2

. BcnomoraTtenbHbil pa3mbIKaloOWmMA KOHTaKT
KoHTakTopa K1 npegoTeBpallaet BKAYeHne
KOHTakTopa K3.

. Pene 2 ynpaBnsaet KoHTakTOopom K4, KOoTOpbI
[ BKJTIOYAET M BbIK/IOYAEeT HACoC, MMEIOLMIA
bUKCMPOBaHHYO CKOPOCTb.

. Mpu uepegoBaHun oba pene 06ecTOUNBAKOTCA, U
Tenepb Pene 2 6yaeTt nonydatb curHan

PricyHOK 4.12 Cxema nogKnioueHna HacocoB C GUKCUPOBAHHOI cpabaTtbiBaHNA B KauecTBe NepBoro pene.

1 NepemeHHOI CKOPOCTbIO Mogpo6Hoe onvcaHne BBOAA B SKCMTyaTauuio Ans
CMeLLaHHbIX CUCTEM C HAaCOCaMu U FaBHbIMU/
MOAUYVHEHHBIMY YCTPONCTBAMU CM. B MHCMPYKUUSAX No
4.3.7 Cxema coeguHeHUn ansa yepenoBaHnA 3KcnIyamayuu donosHuUmensHeix ycmpoticms VLT® Cascade
Beayuwero Hacoca Controller MCO 101/102.

L3 L3 i 4.3.8 BHewwHunin c6poc aBapuiiHon

- CUrHanu3ayuu

130BA377.13

NapameTpbl

QOyHKUMA Hactporika
5-11 Knemma 19, |[1] Cépoc
yugposoti 8xo0

V4
@ &R

130BB682.10

* = 3HayeHve NO YyMONYaHMIO

NpumeyaHus/KoMmmeHTapum.
Lindposoin exog D IN 37
ABNAETCA onuuen.

K1 K2 K3 K4

PucyHok 4.13 Cxema coefnHeHNN AnA YyepefoBaHNA BefyLLero
Hacoca

Kaxaplin HacoC foMmKeH GbITb MOAKIOUEH K ABYM
KoHTakTopam (K1/K2 n K3/K4) ¢ mexaHnyeckomn
6nOKMPOBKON. [I0MXHbl BbITb NPeAyCMOTPEHbI TEMOBbIE
pene unm viHble CPeacTBa 3alnTbl ABUraTenein B

COOTBETCTBUMN C MeCTHbIMWM MpaBunamm nnn
nHaneuayanbHbIMU Tpe6OBaHI/IFIMI/I.

Tabnuua 4.6 BHewwHuii c6poc aBapuitHO CUrHanu3auumn
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Mpyimepbl npuMeHeHUs

PyKOBOACTBO Nno NPOeKTNpoBaHNIO

4.3.9 ObpatHana cBA3b

MapameTpbl
2 | OyHKuuna Hactpoiika
§ [6-22 knemma 54, [4 ma*
§ manelti mok
"~ |6-23 Knemma 54, |20 mA*
6osbwol Mok
6-24 Knemma 54, |0*
Hu3Koe 3a0./06p.
c8A3b
6-25 Knemma 54, |50*
8bicoKoe 3a0./06p.
c8A3b
* = 3HayeHve N0 YMONYaHMIO
MpuMeyaHna/KOMMeHTapun.
Lindposoit Bxog D IN 37
- ABNAETCA onuuen.
4-20mA

Tabnuua 4.7 AHanoroBbiii AaTYNK OGPATHOI CBA3M MO TOKY

A54

MNapameTpbl
o QyHKUMA HacTpoiika
§|6-20 knemma 54, 0,07 B*
% Hu3Koe
A
| HanpsxeHue
6-21 Knemma 54, |10 B*
8bICOoKoe
HanpsxeHue
6-24 Knemma 54, | 0*
Hu3Koe 3a0./06p.
c8A3b
6-25 Knemma 54, |50*
sbicokoe 3a0./
00p. caa3b
* = 3HayeHve NO YMONYaHMIO
NpumeyaHus/KoMmeHTapum.
Lindposoit Bxog D IN 37
0-10V |ABnAeTcsa onuuen.

Ta6nuua 4.9 AHanoroBblii AaTYNK OGPATHO CBA3M MO

HanpsaXeHuto (4-npoBoAHoON)

4.3.10 CkopocTb

MapameTpbl NapameTpbl
o DyHKUMA HacTtpoika = QyHKuMA HacTtponka
g 6-20 Knemma 54, 10,07 B* § 6-10 Knemma 53, 10,07 B*
% Hu3Koe § HU3Koe
— [ Hanpsaxerue | nanpaxerue
6-21 Knemma 54, (10 B* 6-11 Knemma 53, |10 B*
8bICOKOE 8bICOKOe
HanpsxeHue HanpsxeHue
6-24 Knemma 54, | 0* 6-14 Knemma 53, |0 Iy,
Hu3koe 3a0./o6p. Hu3koe 3a0./06p.
c8A3b c8A3b
6-25 Knemma 54, |50* 6-15 Knemma 53, |50 Iy,
sbicokoe 3a0./ sbicokoe 3a0./
06p. c8a3b + 06p. caa3b
¥ = 3HauyeHne No yMon4aHuio * = 3HayeHve No yMONYaHMIo
MNpumeyaHna/KommeHTapum. MpumeyaHuA/KoMmMeHTapum.
0-10V Lindposon on,qu IN 37 »—10—+10V Lndposon Bxog D IN 37
ABNIAETCA onuuen. ABNAETCA Oonumen.

Ta6bnuua 4.8 AHanoroBbiii AaTYMK O6paTHOWN CBA3M MO

HanpsXeHuto (3-npoBoAHOI)

Ta6nuua 4.10 3agaHue CKOPOCTU Yepes aHaNoroBblil BXOA

(HanpsaxeHue)

MG20N650
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Mpumepbl NnpMeHeHusA VLT® AQUA Drive FC 202
NapameTpbl 4.3.11 llyck/ocTaHoB

2 QyHKUMA HacTpoiika

§ 6-12 Knemma 53, |4 mA* MapameTpbl

Q| Manelli mok o QyHKUMA Hactpoiika

“[6-13 Knemma 53, |20 mA* é 5-10 Knemma 18, | 8] Myck*
60/1bWOlU MoK ég yugpposoti 8xod
6-14 Knemma 53, |0 Ty 2|5-12 Knemma 27, |[7] Brewmss
Hu3koe 3a0./06p. yugpposoli 8x00 | 6NOKMPOBKa
c8A3b * = 3HayeHve No yMONYaHMIo
6-15 Knemma 53, |50 Ty MpumeyaHusa/KoMmmeHTapuu.
8bicokoe 3a0./ Lindposon Bxoa D IN 37
06p. ceA3b ABNAETCA onumen.

4-20mA

* = 3HayeHve N0 yMON4aHmio

NpumeyaHus/KoMmmeHTapum.
Lundposoii Bxog D IN 37
ABNAETCA onuuen.

Tabnuua 4.11 3agaHue CKOpPOCTU Yepes aHaNoroBblil BxoA (TOK)

A53

MapameTpbi
o OyHKUMA HacTtpoiika
g 6-10 Knemma 53, |0,07 B*
[}
2| HU3Koe
= HanpsxeHue
6-11 Knemma 53, |10 B*
8bICOKOE
HanpsxeHue
6-14 Knemma 53, |0 Iy
Hu3Koe 3a0./06p.
ceA3b
6-15 Knemma 53, (1500 Ty

sbicokoe 3a0./

06p. cas3b

* = 3HaueHMe Mo yMONYaHuio

MNpumeyaHna/KommeHTapun.
Linpposon Bxop D IN 37
ABNAETCA onuuen.

Tabnuua 4.12 3apgaHue cKopocTu (C MOMOLLbIO PyYHOro

Ta6nuua 4.13 KomaHaa nycka/ocTaHOBa C BHeLLHeN

6noKNpoBKoi

MapameTpbl
o QyHKuuA Hactpoiika
% 5-10 Knemma 18, |[8] Myck*
% yugposol 8xo0
- 5-12 Knemma 27, |[7] BHewHsA
yugposol 8xo0 |6NoknpoBKa

* = 3HayeHue NO yMONYaHMio

MpumeyaHua/KommeHTapum.
Ecnun gna 5-12 Knemma 27,
yugposol 8xo0 BbibpaHO
3HaueHue [0] He ucnone3zyemcs,
nepemblyka Ha Knemmy 27 He
TpebyeTcs.

Lindposoi Bxog D IN 37
ABNAETCA onunen.

noTeHUMomeTpa)
Ta6bnuua 4.14 KomaHpa nycka/octaHoBa 6e3 BHelHen
6NOKNpPOBKIN
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PyKOBOACTBO Nno NPOeKTNpoBaHNIO

* = 3HayeHve No yMoN4aHuIo

MpumeyaHns/KoMMeHTapun.
Lindposoit Bxog D IN 37
ABNAETCA onuuen.

MapameTpbl MNapameTpbl
=) OyHKUyMA HacTpoiika o OyHKUMA 3HayeHune
% 5-10 Knemma 18, |[8] Myck* § 1-90 Tennosas [2] OTkn. no
§ yugposol 8xo0 § 3awmTa TepMucTopy
- 5-11 Knemma 19, |[52] - asuvrartens
yugposol 8xo0 | PazpelueHne 1-93 Uctounuk  [[1]
paboTbl TepmucTopa AHanorosblii
5-12 Knemma 27, |[7] BHewHss BxoA 53
yugposoli 8xo0 | 6noKnpoBKa * = 3HauyeHWe MO yMONYaHUio
5-40 Pene [167]
yHKYUU KomaHnpga MpumeyaHna/KommeHTapun.
nycKka aKT. Ecnn TpebyeTtca Tonbko

npepynpexaeHve, cnepyet
Bblb6paThb [1] [pedynp.no
mepmucm. B nap. 1-90 Tennosas
3awuma osuzamerns.

Lindposon Bxog D IN 37
SABNAETCA onuuen.

Tabnuua 4.15 PaspelueHne pabotbi

4.3.12 TepmucTtop asuratens

ABHVMAHUE!

n3onaumAa TEPMUCTOPA

cyLI.l,eCTByET OMNnacHOCTb TPaBM WU noBpexXaeHna

o6opyaoBaHus.

. Ona cooTBeTcTBUA Tpe6oBaHuam PELV k

nsonaynm ncnonbsy

Te TONbKO TePMIUCTOPbI C

YCUNeHHON AN ABONHON nsonauyuen.

Tabnuua 4.16 Tepmuctop gBuratens

MG20N650
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Ocobble ycnoBus

VLT® AQUA Drive FC 202

5 Ocobble ycnoBus

B paHHoMm paspene npepacTaBfieHbl NOAPOOHbIE AaHHble
OTHOCUTENbHO PaboTbl NpeobpazoBaTens YacToThl B
YCNOBUAX, TPEOYIOLUX CHUMXKEHUA HOMUHANbHbIX
XapaKTepucTuK. B HEKOTOPbIX YCNOBUAX CHUMKEHME
HOMWHaJbHbIX MapameTpoB HEOBXOANMO MPOK3BECTU
BPYUHYyI0. B gpyrux e ycnosusax npeobpasosaTtenb
YacTOoTbl BbINONHAET JO OnpefeneHHON CTeneHu
aBTOMAaTUYECKNI NepPexop Ha MOHMXKeHHble
xapakTepuctTnkn. CHUKeHNE HOMUHAMNbHbIX XapaKTepucTuk
ucnonb3yetca Ana obecneyeHns paboTbl B KPUTUUECKMX
pexnmMax, B KOTOpbIX B MPOTUBHOM CJlyyae MOXeT
NPOM30NTN OTK/IOYEHME.

5.1 CHU»eHne HOMUHANbHbIX
XapaKTepuUcCTUK BPyUHYto

5.1.1 Korga cnepyet paccmatpmBaTb
HEOOXOAUMOCTb CHMKEHUSA
HOMUWHaNbHbIX XapakTepuUCTUK

PaCCManVIBaI;ITe HEOOXOAMMOCTb CHUXEHUA HOMUHAMbHbIX
XapaKTeEPUCTUK B cneayrowmx ycnoBuax.

. Pa6oTa Ha BbicoTe 6onee 1000 m (HM3Koe
[aBfieHNe BO3ayXa)

. PaboTa Ha HM3KOI CKOpOCTW
. OnuHHble Kabenu anekTpoasuraTens
. Kabenn ¢ 6051bWwnM ceyeHrem

L] Bbicokme TEMNEpPaATypbl OKPYy»KaloLero sBo3ayxa

MoppobHee cM. 2n1asa 5.3 CHUXeHUe HOMUHATbHbIX
Xapakmepucmuk 8 3agucuMocmu om memnepamypbl
oKpyXaroujeli cpeosl.

5.1.2 CHu»eHne HOMUHaNbHbIX
napameTpoB npu paboTte Ha HU3KOW
CKOpPOCTU

Korga aguratesib MOAKMOUEH K Npeobpa3oBaTtenio YacToTbl,
Heob6xoaMMo obecrneunTb JOCTAaTOUYHOE OXMaXKaeHue
fBurartens.

CreneHb HarpeBa 3aBWUCWT OT HarpysKy Ha ABuWraTesnb, a
TakXe OT paboueit CKOPOCTM 1N BPEMEHMN.

PeXuM ¢ NOCTOAHHBbIM KpyTAWMM MOMeHTOM (pexkum CT)
MoryT BO3HVKHYTb TPYAHOCTU Ha HU3KMX 060pOTax B
NPYMeHeHNAX ¢ GUKCMPOBAHHBIM KPYTALUM MOMeEHTOM. B
peXMmax € NOCTOAHHbBIM KPYTALYMM MOMEHTOM fBUraTenb
MOXeT neperpeBaTbCA Ha Manbix 06opoTax 13-3a
HeloCTaTOYHOW MoAauun Bo3fyxa ANiA OXNaKAeHUa ot
BCTPOEHHOrO BEHTUNATOPA.

MosTomy ecnn ABuraTenb HEMPepPbIBHO paboTaeT Ha
060poTax, BeNMUYMHA KOTOPbIX MEHbLLE MOMOBWHbI
HOMWHAJIbHOTO 3HaYeHUA, HeO6XOAMMO NPefyCMOTPETb
[OMONMHUTENbBHDIN MOTOK OXMaXAatolero Bosayxa (nnv
MCNonb30BaThb ABWraTesb, NpeAHa3HauYeHHbIV Ana paboTbl B
TaKoM pexume).

B kauecTBe anbTepHaTUBbLI, MOXHO CHU3UTb YPOBEHb
HarpysKku Ha gBuratesib nyTem npumeHeHus bonee
MowHoro asuratens. OQHaKO KOHCTPYKUKWA
npeobpa3oBaTenia YacToOTbl yCTaHABNMBAET npefen ans
HOMMWHAIbHOW MOLLHOCTU ABUraTens.

Pexumbl c nepemeHHoN (KBagpaTU4YHO 3aBMCMMOW)
BEJIMYNHON KpyTAllero momeHta (VT)

B pexxumax VT, Hanpumep, Npn yCTaHOBKe Ha Hacocax u
BEHTUNATOPAX, FAe BefnUMHa KPYTALero MOMeHTa
nponopuroHasbHa KBagpaTy CKOPOCTM, @ MOLLHOCTb
nponopuroHasnbHa Kyby cKopocCTu, HeT HeobxoaMMoCT B
[OMONHUTENbHOM OXMaXAEHUN AN CHUXKEHUN
HOMMWHaNbHbIX XapaKTepuCcTuK ABUraTens.

5.1.3 CHu»KeHvie HOMUHANbHbIX
XapaKTepuUCTUK B C/lyvyae HU3KOro
atMocdepHOro gaBneHusA

C noHmKeHnem aTMocdepHOro AaBneHVsa oxnaxaaloLas
CMoco6HOCTb BO3AYXa YMEHbLIAETCA.

Mpw BbicoTe Hag ypoBHem mopsa Ao 1000 M cHMKeHne
HOMMHasbHbIX XapaKTepucTuK He Tpebyetcs. Ha BbicoTax
6onee 1000 m TpebyeTcAa NOHM3NUTb MaKCUMasbHbIN
BbIXOAHOW TOK (lswix) MPY TEMNepaType oKpyX<atolen cpeabl
(Toke. cp) B cooTBeTCTBUM C PucyHOK 5.1. B cnyyae BbICOTbI
Haj ypoBHemM mops 6onee 2000 m obpatutech B Danfoss
OTHOCUTENBHO TpeboBaHMi PELV.

D TAMB, MAX (K)
at 100% loyt

Max.loyt (%) A Band C
at TamB, MAX enclosure enclosure

130BA418.11

100% 0K FOK

91% ~ -5K t-33K

82%

Altitude (km)
PucyHok 5.1 CHMXeHne HOMUHaNbHOro BbIXOAHOIO TOKa B
3aBMCUMOCTU OT BbICOTbl Hafi yPOBHEM MopA nNpu
Temnepatype oKpy»Katoulein cpefbl Tokpcp, MAKC. A1l KOPIYCOB
pa3mepa A, Bun C
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Ocobble ycnoBus

PyKOBOACTBO Nno NPOeKTNpoBaHNIO

AnbTepHaTUBOW ABNsieTcA bonee HU3KaA TemnepaTtypa
OKpy»KatoLel cpefbl Ha 60bLUMX BbICOTaX Haf YPOBHEM
MOPS, UTO NO3BONAET 0becneunTb Ha 3TUX BbicoTax 100 %
BbIXOQHOIO TOKa. B kauecTBe npumepa uteHus rpaduka
paccMoTpUM CUTYyaLMIO ANA KOpMycoB pa3mepa B Ha
BbicoTe 2000 m npu Tokecp, Makc. = 50 °C. lMpu Temnepatype
45 °C (Tokpcp, makc. — 3,3 K) goctyneH 91 % HOMMHaNbHOrO
3HaueHUs BbIXOAHOrO Toka. [Mpu Temnepatype 41,7 °C
poctynHbl 100 % HOMMHanNa BbIXOAHOrO TOKa.

o
TaMB, MAX =
at 100% loye 2
Max.lout (%) D, Eand F enclosures
at Tame, MAX HO NO 2
100% F-5K
96% L -8K
92% F-11K
\ \ \
\ \ \
‘ : ‘
1km 2km 3km Altitude (km)

PucyHok 5.2 CH/XKeHne HOMUHaNbHOro BbIXOAHOIO TOKa Npu
Temnepartype okpyatowen cpeabl Tokp. cp, MAKC. B
3aBUCMOCTMN OT BbICOTbl HaJ YPOBHEM MOPA AN KOPNyCOB
pasmepa D3h.

5.2 CHWXeHue HOMMHaJbHbIX MapaMeTpoB
NPV NOAKNIOYEHUN ABUraTeNs
LJIVIHHBIMY Kabensmm nnm Kkabensamm c
YBEJIMYEHHOW NoLWafbto NoNepeyHoro
ceyeHus

YBE/IOMJIEHU

MpumeHnmo TonbKo AnA npeobpasoBaTenei YacToTbl
MouwHoCTbo Ao 90 KBT.

MakcumanbHasa gninHa Kabensa anA gaHHoro
npeo6pasoBartensa yactoTtbl coctaBnAeT 300 m ans
He3KpaHupoBaHHoOro n 150 m AnAa sKpaHNPOBAHHOro
Kabens.

MpeobpasoBaTenib YaCTOTbl pacCuMTaH Ha NOAKOUeHne
ABuratens Kabenem ¢ HOMUHanbHbIM ceueHuem. Ecnu
ncnonb3yetcs Kabenb 6onbluero ceyeHns, Heob6xoaMMo
yMeHbLUaTb BbIXOAHOW TOK Ha 5 % npu nepexope K
KaXkgomy cnepgyioluiemy 6onbLiemy ceuyeHuio.

MNpwn yBennueHUn ceyeHnsa NpoBoga Bo3pacraeT
€MKOCTHas CBA3b C 3eMnel, 1, Takum obpasom,
YBENNUNBAIOTCA TOKN YTEUKUN Ha 3emio.

5.3 CHWXeHne HOMUHAJIbHbIX
XapaKTEPUCTUK B 3aBUCUMOCTU OT
TemMnepaTypbl OKpyKatoLLel cpepbl

CpepHana Temnepatypa (Tokece, cp), N3MEPEHHasA B TeyeHne
24 yacoB, JOMKHA ObITb MO MeHbLUei Mmepe Ha 5 °C Huxe
MaKCMMasibHO JOMYCTMMOW TeMmepaTypbl OKpYy»KatoLei
cpenb! (Tokpce, makc). Ecnn npeobpasoBatesib 4acToThl
paboTaeT Npu BbICOKOW TemMnepaType OKpy»KaloLlei cpefbl,
YMeHbLUUTE ONUTENbHbIA BbIXOAHON TOK. CHMXeHne
XapaKTePUCTUK 3aBUCMT OT MOAENV KOMMYTaLuK, KOTOPYIO
MOHO YCTaHOBUTb C MOMOLLbIO NapameTtpa 14-00 Modesno
kommymayuu (60° AVM nnn SFAVM).

5.3.1 CHuXeHne HOMUHANbHbIX
XapaKTEPUCTMK B 3aBUCMMOCTU OT
TemnepaTypbl OKpy»atoLlen cpegbl,
Kopryca pa3mepa A

60° AVM — WNpOTHO-MMMYNbCHAs MOAYNALUA

lout (%) =

110% Y

100% —_ 2

— o

[aa]

80% -
| ™~

\

\\

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

[/

40%

20%
7 fow (kHz)

0

0 2 4 6 8 10 12 14 16
PucyHoK 5.3 CHuXeHMe lguix. NPY pasanyHbiX 3Ha4YeHUAX Tokp.
CP, MAKC. N1l KOPMYCOB pa3mepa A 1 mofgenu KommyTauum 60°
AVM

SFAVM — acuHXpOHHaA BeKTOpHaa MoAynAauMA 4acToTbl
cTaTtopa

lout (%)
110%
100%

130BD639.10

80%

60%

] A1-A3 45°C, A4-A5 40°C
40% A1-A3 50°C, A4-A5 45°C
b A1-A3 55°C, A4-A5 50°C
20%

fsw (kH2)

0 0 2 4 6 8 10 12 14 16

PucyHokK 5.4 CH/XKeHne HOMUHANbHOIO TOKa lgwix. MpY
pasnnyHbIX 3HayeHnAX Tokp. cp, MAKC. ANIA KOpNycoB Tuna A n
mogenn KommyTtauum SFAVM

Ecnu B Koprnyce pa3mepa A ucnonb3yetca Kabenb
ABuratens afivHou He 6onee 10 M, TpebyeTca MeHbluee
CHUKEeHVe. OTO 06bACHARTCA TeM, YTO AnnHa Kabens
ABUrartena oKasblBaeT CPaBHUTENIbHO CUIbHOE BAUAHMUE Ha
peKkomeHayemoe CHUXeHMe.
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60° AVM A -
o o
11006 |/t 5 lout(%) 2
(o)}
N
100% g 110% | VO g
] \Q\ = 100% 83
80% = )
] I \\ 90% ——~ o TN~ e B4
0% — [~ A1-A3 45°C, A4-A5 40°C 80%
, \\ A1-A3 50°C, A4-A5 45°C
o
40% A1-A3 55°C, A4-A5 50°C 60% 45°C
i 50°C
20% 40% 55
il fow (kH2)
00 2 4 6 8 10 12 14 16 20%
PUCYHOK 5.5 CHMXKeHME lsuix.. MPY PasnnUHbIX 3HaueHnsAX Tokp. 6 fSW(kHZ)‘
Ll

CP, MAKC. A/1A KOpMNyCOB pa3mepa A, Nnpu ncnonb3oBaHnn

mogenun kommyTauum 60° AVM n Kabens gBuratensi gnviHowm He

6onee 10 m
SFAVM
|out (%) g
110% g
100% 8
T o
o
80% ]
60% A1-A3 45°C, A4-A5 40°C
J A1-A3 50°C, A4-A5 45°C
40% A1-A3 55°C, A4-A5 50°C
20%
o 1 fow (kH2)

0 2 4 6 8 10 12 14 16
PucyHOK 5.6 CHUXeHMe lguix. NPY pasinyHbIX 3HaYeHnAX Tokp.
CP, MAKC. A1 KOPNYCOB pa3mepa A, Npn UCNoNb3oBaHNN
moaenu KommyTtauuu SFAVM n kabens aBuratens AAvHOM He
6onee 10 m

5.3.2 CHWKeHue HOMUHANbHbIX
XapaKTeEPUCTUK B 3aBUCUMOCTMN OT
TemnepaTtypbl OKpy»KatoLlen cpepbl,
pa3mep Kopnyca B

Kopnyc B, T2 n T4
60° AVM — iMpOTHO-UMNYNbCHas MoaynAuns

“ Iout (%) :
) NO S
110% 3
100% 3
m
| —~  f
80% -
\ I ~
~—_ ST ~>
60% = ~ 45°C
B \ \x
S > T soc
40% =~
i ~ 55°C
20%
b fow (kHz)
0 >
0 2 4 6 8 10 12 14 16

PucyHok 5.7 CHmkKeHMe lguix. TPV pasnmyHbiX 3HaYeHnAX Tokp.
CP, MAKC. AN1A Kopnycos pa3mepa B1 n B2, npn ncnonb3osaHnmn
Mofenu KommyTauum 60° AVM B pexrime HopmanbHou
neperpyskiu (neperpyska no Kpyrawemy momeHTty 110 %)

0 2 4 6 8 10 12 14 16

PucyHOK 5.8 CHMXeHMe lguix. NPY pasanyHbIX 3HaYeHUAX Tokp.
CP, MAKC. ANA KopnycoB pa3smepa B3 n B4, npu ncnonb3osaHumn
mofenn KommyTauum 60° AVM B pexrime HOpManbHOW
neperpysku (neperpyska no Kpyrawemy momeHty 110 %)

SFAVM — acnHXpOHHas BEKTOpHasa MOAYNALMA YacTOTbl
cTaTopa

lout (%) :
m
1100 | O <
100% 5
’ Bl &
0 N N —_—
80% I~ B2
N N
60% 45°C
N
7 N 50°C
40% < s
20%
7 fsw (kH2)
0

0 2 4 6 8 10 12 14 16
PucyHok 5.9 CHuXeHMe lguix. MPY pasnnyHbiX 3Ha4eHNAX Tokp.
CP, MAKC. N1 Kopnycos pa3mepa B1 n B2, npn ncnonb3osaHumn
mopaenn KommyTtauun SFAVM B pexxume HopManbHON
neperpyskm (neperpyska no Kpyrsauiemy momeHty 110 %).

A 130BB832.10
|oul(%)
NO

110%

100% — B3
LS o e e e e e N, B4
80%

60%
40%
20%
fsw (kHz)
0

0 2 4 6 8 10 12 14 16

PucyHoK 5.10 CHuKeHMe lguix. NPU Pa3sANYHbIX 3HaYeHUAX Tokp.
CP, MAKC. ANA KOpNycoB pasmepa B3 n B4, npu ncnonbsosaHnn
mogenun KommyTtauum SFAVM B peknme HopmasbHOMN
neperpysku (neperpyska no Kpyrauemy momeHTty 110 %)
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Ocobble ycnoBus

PyKOBOACTBO Nno NPOeKTNpoBaHMIO

Kopnyca B, T6
60° AVM — WIMpOTHO-UMMYNbCHasA MOAYNALNA

o
S
A X
lout(%) sg
NO ol
110% -
100% —— B1&B2
90%
80% \
60% \ 45°C
50°C
40%
20%
fsw (kHz)
0 »
o 1 2 3 4 6 8 10

PucyHok 5.11 CHM»XeHne HOMUHaNbHOro BbIXOAHOIO TOKa B
3aBNCMMOCTU OT YaCTOT KOMMYTaLMK U OKpY»Katowei
TemnepaTypbl Ana npeobpasoBaTenei YacToTbl Ha 600 B ¢
pa3mepom Kopnyca B n mogenbio kommyTtauum 60 AVM B
pexMume HOpMaJibHOWN NMeperpysku

Kopnyca B, T7
Kopnyca B2 n B4, 525-690 B
60° AVM — WNpOTHO-NMMYNbCHAs MOAYNALUA

130BB211.10

lout (A) |—B2 —alloptions |

34
30.6
27.2 ™~ 45°C
204 50°C
13.6 55°C

i fsw (kHz)
1 2 4 6 8 10

PucyHok 5.13 CHMKeHne HOMUHANbHOTO BbIXOAHOIO TOKa B
3aBMCUMOCTN OT YacTOT KOMMYTaLMMn 1 OKpy»Katolen
TemnepaTtypbl Ana pasmepos Kopnyca B2 n B4, mopenb
KommyTauuu 60° AVM

SFAVM — acMHXpOHHaA BeKTOpHasa MoAynAauMA 4acToTbl

SFAVM — acMHXpOHHaA BEKTOPHasA MOAYNALMNA YacToTbl cratopa
cTaTtopa lout (A) ‘ ——B2 — all options ‘ \9
o
o N
A = 100 @
lout(%) B 90 S
NO Q -
110% 2 80
100% _ . 70
o B1&B2 60 145G
80% 7
40 50°C—
60% 5 7
45C 20 55°C—
40% S il fow (kHZ)
1 2 4 6 8 10
20%
fsw (kHz) PucyHokK 5.14 CHMKeHne HOMUHaNbHOrO BbIXOAHOTO TOKa B
0 o 1 2 . é s 10 > 3aBMCUMOCTN OT YacTOT KOMMYTaL MmN 1 OKpy»KatoLen
TemnepaTtypbl ANA Kopnycos pasmepos B2 n B4, mopenb
PucyHoK 5.12 CHMU»KeHne HOMUHaNIbHOTO BbIXOAHOTO TOKa B KomMMyTaLun SFAVM.
3aBUCMOCTM OT YacTOT KOMMYTaLK 1 OKpy»atoLen
Temnepartypbl ANa npeobpasoBaTeneii YactoTbl Ha 600 B ¢
pasmepom Kopnyca B npu ncnonbsosaHun mogenv
KommyTauum SFAVM, B pexnme HOpManbHOW neperpysku
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Ocobble ycnoBus

VLT® AQUA Drive FC 202

5.3.3 CHWXeHne HOMUHaNbHbIX
XapaKTeEPUCTUK B 3aBUCUMOCTM OT
TemMnepaTypbl OKpYyXaloLLen cpefpbl,
pa3mep Kopnyca C

Kopnyca C, T2 n T4
60° AVM — WiMpOTHO-UMNYNbCHasA MOAynAuns

lout (%) -9
NO &
110% 2
100% ]
. ™~ —C&C2 @
80% ~_
60% i asC
1 ™~ 50°C
40% ~_ 55°C
20%
1 fow (KH2)
0

0 2 4 6 8 10 12 14 16
PucyHoK 5.15 CHuKeHMe lguix, NPU pasnnyHbIX 3HaueHnAaX Tokp.
CP, MAKC. ANnA Kopnycos pa3smepa C1 n C2, npu ncnonb3oBaHumn
Mofenun KommyTauum 60° AVM B pexrime HopmanbHoOW
neperpyskiu (neperpyska no Kpyraiwemy momeHTty 110 %)

A E
lout(%) 1)
NO 2
110% =1
138;’;" — c3ac4
0
80%
60% 45°C
50°C
40% -
55°C
20%
fsw (kHz)
0 } »

0 2 4 6 8 10 12 14 16

PucyHoK 5.16 CHuKeHMe lguix. NPY pasnnyHbiX 3Ha4YeHNAX Tokp.
CP, MAKC. ANA KopnycoB pa3smepa C3 n C4, npu ncnonb3oBaHumn
Mofenn KommyTauum 60° AVM B pexrime HOpManbHOW
neperpyskn (KpyTtawmin momeHT 110 %)

SFAVM — acMHXpOHHaA BEKTOpHas MoAaynAauMAa 4acToTbl
craTtopa

lout (%) 2
NO N
110% 2
100% ]
| e R
80%
60% 45°C
40% 50°C
7 55°C
20%
) fow (kHz)
0

0 2 4 6 8 10 12 14 16
PucyHoK 5.17 CHuKeHMe lguix. NPU PasAnyHbIX 3HaYeHUAX Tokp.
CP, MAKC. ANnA Kopnycos pa3smepa C1 n C2, npu ucnonb3oBaHuun
mogenn KommyTtauum SFAVM B peknme HopmasbHOMN
neperpysku (Kpytawmnin momeHt 110 %)

lout(%)

NO
110%

100%
90%
80%

130BB833.10

— C3&cC4

60%
: 45°C

.
40% 50°C

20%
fsw (kHz)
0 } »

0 2 4 6 8 10 12 14 16

PucyHok 5.18 CHuKeHMe lguix. NPY pa3nuyHbIX 3HauYeHUAX Tokp.
cP, MAKC. AN KopnycoB pasmepa C3 n C4, npu ncnonb3oBaHUN
mogenn KommyTtauumn SFAVM B pexkume HOpMasibHOMN
neperpyskn (KpyTtawmin momeHT 110 %)
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Ocobble ycnosua PykoBoACTBO N0 NpoeKTupoBaHuio
Pasmepb! kopnycos C, T6 Pasmep kopnyca C, T7
60° AVM — WIMpOTHO-UMMYNbCHasA MOAYNALNA 60° AVM — WNPOTHO-MMMYNbCHAs MOAYNALMUA
o -
A = Alout (A) | c2 —alloptions| =
2 o~
lout(%) % %
NO 3 34 S
110% o <
289
100% — c1&c2 27.2 45°C
90%
0,
80% 204 50°C
45°C 1
0,
60% . 136 55°C
50°C |
40%
20% il fsw (kHz)
h |
fsw (kHz) 1 2 4 6 8 10
0 >
0 1 2 4 6 8 10 Pl/lcyHOK 5.21 CHMXeHne HOMUHaNbHOro BbIXOAHOIO TOKa B

PucyHok 5.19 CHM»XeHne HOMUHaNbHOro BbIXOAHOTO TOKa B 3aBUCMMOCTI OT HacTOT KOMMyTaLMn U OKpyaiolien

3aBICHIMOCTY OT YaCTOT KOMMYTALWN 1 OKPYKalowel TemnepaTtypbl Ans pasmepa kopnyca C2 n ucnonb3osaHun

TemnepaTypbl Ana npeo6pasoBaTeneil YacToTbl Ha 600 B ¢ Moaenn KommyTauum 60° AVM
Koprnycom pa3smepa C, Npu MCnonb3oBaHUN MOAEnu
KommyTauum 60 AVM, B pekume HOpManbHOW neperpyskiu
SFAVM — acMHXpOHHaA BEKTOpHasa MoAynAauMA 4acToTbl

cTaTtopa
o
SFAVM — acMHXpOHHaA BEKTOPHasA MOAYNALUSA YacToTbl lout (A) —C  alloptions| %
777777777 o
craTtopa O §
o ™M
A = B D i -
lout) g L
[aa}
110% | NO 3 N i B
100% — C18&C2 | |
90% 50C— — & — — |
80% | |
R
0,
60% 45°C ‘ ‘ fow (kHz)
o } }
40% 0 8 10
PucyHoK 5.22 CHuXeHne HOMWHaNbHOro BbIXOAHOIO TOKa B
20% .
° fow (kH12) 3aBMCUMOCTN OT YacTOT KOMMYTaLMmn 1 OKpy»KatoLen
sw Z
0 > TemnepaTtypbl Ana pasmepa kopnyca C2, moaenb KoMMyTaLun
o 1 2 4 6 8 10 SFAVM

PucyHoK 5.20 CHMXeHne HOMWHaNbHOro BbIXOAHOrO TOKa B

3aBUCMOCTM OT YacTOT KOMMYTaLK 1 OKpy»atoLen

Temnepartypbl ANa npeobpasoBaTeneii YactoTbl Ha 600 B ¢ 4 lout (%)
Koprnycom pa3mepa C npu Ucnonb3oBaHUU MOAEN 110%

100%
KommyTauum SFAVM, B pexnme HOpManbHOW neperpysku ’

130BD597.10

80%

60% Tonp At Ty Max

40% | onp @t T g Max +5 °C

0% lonp At Toyg Max +5 °C
0
o fsw (kHz)
0 2 4 6 8 10

PucyHoK 5.23 CHuXeHne HOMWHaNbHOro BbIXOAHOIO TOKa B
3aBMCUMOCTN OT YacTOT KOMMYTaLMmn 1 OKpy»KatoLen
TemnepaTtypbl A Kopnycos pasmepa C3
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6 Koa Tvna un ero Bbibop

6.1 3akas

1 2 3 4 5 6 7 8 9 1011 1213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39
e - P lel LI DD DL LT Ix[x]s[x[xx]x]al [o] [e] | | | [o] ]

PucyHok 6.1 MNpumep Kofa Tuna

130BB836.10

CKkomnoHoBaTb NpeobpasoBaTenb YacTOTbl, NOAXOAALLMIA Onwucanne Mosununa Bo3mokHble BapnaHTbi"
ANnA npuMeHeHus, n cbopmMmnpoBaTb CTPOKY Koda Tuna Kopnyc 13- E20: IP20
MOHO C MOMOLLbIO KOHbUrypaTopa NPUBOAA B CETK 15 E55: IP 55/NEMA, tvn 12
NHTepHeT. KoHdurypatop npmBoma aBTomMmaTnyecku P20: IP20 (c 3apHe naHenbto)
bopmumpyeT BocbMMpaspALHbIN HOMep AnA 3aKasa, P21: IP21/NEMA Tuin 1 (c 3agHen
KOTOPbIV [OMKEH 6bITb NepefaH B MeCTHOe TOProBoe naHenbto)
NpPeACTaBUTENBCTBO. P55: IP55/NEMA Tun 12 (c 3agHen
KoHdurypatop nprBoga no3BonsAeT Takxe co3gatb naHenbto)
nepeyeHb NpPoeKTa ¢ HECKONbKUMU U3AeNNaMn n 720: IP 20"
HanpaBWTb ero npeactasuTento no cobiTy Danfoss. E66: IP66
Ounbtp BY- 16- Hx: B npeobpasoBatene yacToTbl
KoHdurypatop nprBofa MOXHO HalTU Ha rno6anbHoOM nomex 17 OTCYTCTBYIOT BCTPOEHHbIE GUILTPDI
caliTe KomnaHumn B cetn UHTepHeT: www.danfoss.com/drives. 3MC
H1: BctpoeHHbiin dunbtp SMC.
6"] 1 KOA TMna CootsetctByeT EN 55011, knacc
A1/B n EN/IEC 61800-3, kateropusa
MNpumep Koga Tmna: /2.
H2: Het gononHutenbHoro
FC-202PK75T4E20H1BGCXXXSXXXXAOBXCXXXXDO $unsrpa SMC. Cootsercrayer EN
55011, knacc A2 n EN/IEC 61800-3,
Kateropusa 3.
3HauyeHMsa CUMBOJIOB B CTPOKe CM. B Tabsuya 6.1 n H3: BcTpoeHHbli dunstp IMC.
Tabnuya 6.2. B npumepe Bbiwe nnata PROFIBUS DP V1 n Cootsetcrayer EN 55011, knacc
LOMNOJTHUTENbHOE pe3epBHOe YCTPOWCTBO NuUTaHuA 24 B A1/B 1 EN/IEC 61800-3, kateropus
NOCT. TOKa ABJNAIOTCA BCTPOEHHbIMU. 172.
H4: BctpoeHHbiin dunbtp SMC.
OnuncaHue Mosunuua Bo3moxHble BapnaHTbl" CootsetctayeT EN 55011, knacc
lpynna 1-2 FC A1 n EN/IEC 61800-3, kaTeropus 2.
nsaenva H5: Mopckue Bepcun.
Cepun 4-6 202: FC 202 CoOTBETCTBYIOT TEM Xe YPOBHAM
npusoga U3nyyeHus, Yto n Bepcun H2.
HomuHanbHasa |8-10 0,25-90 kBT Topmo3 18 B: C Topmo3HbIM npepbiBaTenem
MOLLHOCTb X: be3 TopMo3HOro npepbiBaTens
®dasbl 1 S: OpHa dasa T: Safe torque off, Topmo3
T: Tpn dasbl otcyTtcteyet"
HanpsxeHne |12 2: 200-240 B U: Safe torque off, TopmosHoi
cetn 4: 380-480 B npepbisatens”
6: 525-600 B Owvcnnen 19 G: paduryeckas naHenb MECTHOrO
7: 525-690 B ynpasnenus (GLCP)

N: Ludposas naHenb MectHoro
ynpasnenus (NLCP)
X: be3 naHenu mecTHOro

ynpasieHns
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Kop Tvna u ero BbiGop

PyKOBOACTBO Nno NPOeKTNpoBaHNIO

OnucaHune Mosuuyna Bo3MoxHble BapuaHTbl') OnuncaHue Mo3unuua Bo3morKkHble BapuaHTbl
MokpbiTne 20 C: MNeyaTHaa nnata C NOKpbITUEM fdon. 31- BX: be3 pgon. yctpoiicTs
neyaTHom R: MeuyaTHasA nnata ¢ NOKpbITUEM + yctponctea B |32 BY: MCO101, pacwmpeHHoe
nnatbl 3aLUMLLEHHOE NCMONTHEeHNe KackajjHoe ynpaBsJieHve

X: be3 nokpbitua PCB BK: [lononHutenbHoe ycTponcTso
Hon. 21 X: be3 pon. ycTponcrsa cetn BBOA/BbIBOfA ObLIEro
YCTPONCTBO 1: Pa3bepnHuTENDb CETH Ha3HaueHua MCB 101
cetn 3: PasbeguHUTENb CETH U BP: MCB 105, nononHutenbHoe

npefoxpaHunTenb pene

5: PasbeguHuTtenb cetu, BO: MCB 109, gononHutenbHoe

npefoxpaHvuTenb 1 pasgeneHve YCTPOMCTBO BBOAA/BbIBOAA C

Harpysku pe3epBHbIM NCTOUYHUKOM

7: MNpepoxpaHnTenb MUTaHUA YacoB peasibHoOro

8: PazbegnHuTeNnb CETU 1 BpemeHu (RTC)

pasgeneHune Harpysku B2: Mnata Tepmuctopa PTC MCB

A: MpenoxpaHuTens U pasaeneHne 112

Harpysku B4: [lononHutenbHas nnata

D: Pa3geneHvie Harpysku noakntoyeHua gatumkos VLT
ApanTauua 22 X: CraHapTHble TOUKM BBOAA MCB 114

Kabens Jon. 33- CX: be3 gon. ycTponcTs

O: 1nA Touek BBOAA Kabens yctponctea CO (34

NpPUMeHAeTCA eBponenckan Jon. 35 X: be3 pgon. ycTponcrts

meTpuyeckas pesbba ycTpoiicTea Cl R: PacwmpeHHas penenHaa nnata

S: bpuTtaHckaa cuctema MCB 113

V3MepeHni AnA Toyek BBOAA 5: MCO 102, pacwumpeHHoe

Kabens KackajjHoe ynpasJieHvie
Apantauma 23 X: be3 aganTtauun MporpammHoe | 36- XX: CTaHAapTHbIN KOHTpOnnep
Bbinyck MO 24- SXXX: MocnepHas sepcma — obecrieueHne |37

27 CcTaHAapTHOe nNporpaMmmHoe Aon.

obecneyeHne yctponicts C
A3bIK 28 X: He ncnonb3yetca Hon. 38- DX: be3 pgon. yctpoicTs
nporpamMmmHor yctponctea D (39 DO: PaclwumpeHHoe pesepsHoe
o nutaHve 24 B noct. Toka
obecneyeHus

Ta6bnuua 6.1 Kog Tvna gna opopmneHuns 3akasa

1) Hekomopeie eapuaHmel 8ei6opa 3asucam om pasmepa Kopnyca.

2) ﬂocmynHo mMOJibKO 8 npeo6pasosamenﬂx Yacmomel MOWHOCMbIO

275 kBm.

3) locmynHo monbKko 8 npeobpasosamesnsx 4acmomsl MOUJHOCMbIO
2355 kBm.

OnucaHue Mo3uyusa Bo3MOXHble BapuaHTbI

Hon. 29- AX: HeT pononHutenbHoro
yctponictea A |30 ycTponcTea A

AO: MCA 101 PROFIBUS DP V1
(cTaHpapTHOE)

A4: MCA 104 DeviceNet
(cTaHpapTHOE)

AN: MCA 121 Ethernet IP

AL: MCA 120 ProfiNet

AQ: MCA 122 Modbus TCP

Ta6bnuua 6.2 Kog Tvna gna opopmneHmun 3akasa,

AonoNHuTesNIbHoe 060pyAOBaHI/Ie

YBELIOMJIEHU

OnAa mowHocTen Bbiwe 90 KBT cm. Pykosodcmeo no
npoekmuposaruio VLT® AQUA Drive FC 202 110-1400

KBm.

MG20N650
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Kop Tuna v ero Bbi6op VLT® AQUA Drive FC 202

6.1.2 fA3bIK NpPOrpaMmMHOro obecneyeHus

B KomnnekT noctaBku npeobpazoBaTeneil YacToTbl aBTOMATUYECKN BKOYAETCA A3bIKOBOV MAKET AJiA TOr0 PernoHa, n3
KOTOPOro nocTynui 3aKas. PermoHanbHble A3bIKOBblE MaKeTbl NepeyncsieHbl B Tabauya 6.3.

AsbikoBon naker 1 A3bikoBOW naket 2
Moptyranbckun (bpasunnua) OUHCKNI Pycckun NHOoHe3nicKnn
Bbonrapckuin OpaHuy3cKknit McnaHckuin KnTanckun

XopBatckui Hemevnkun Cepbckuin Kutanckni, TpagnLMoHHbIN
Yewwckun lpeyecknin CnoBeHcKUin Hemeuxkun

Natckmin BeHrepcknia WcnaHcknn AnoHcKmN

lonnaHackumn WtanbaHcknin LLiBeackun Kopenckuin

AHINCKNIA Monbckuin Typeukunin Pycckun

Anrnuincknn, CLUA PymbIHCKMIA - Tanckmin

Tabnuua 6.3 fzbikoBble naketbl MO

Yr1o6bl 3aKazaTtb npeo6pasoBaTenM 4acToTbl C Apyrum Ha60pOM A3bIKOB, 06paTVITECb B MeCTHO€ Toproesoe
npencTtaBUTENbCTBO.

6.2 [ononHuTesNbHble yCTpOIZCTBa, NPUHAANEXHOCTU U 3anacCHble YaCTn

6.2.1 [lononHuTenbHble yCTPONCTBA U NPUHAANEXHOCTH

OnucaHune Homep ana 3akasa
Bes nokpbiTna C nokpbITneM

PasnnuHble ycTporicTBa

KomnnexT VLT® ana moHTaxa Ha CKBO3HOI1 MaHenn Kopnycos pasmepa A5 130B1028
Komnnekt VLT® gna moHTaxa Ha CKBO3HOI1 MaHenn Kopnycos pasmepa B1 130B1046
Komnnekt VLT® ana MoHTaxa Ha CKBO3HOM MaHenu Kopnycos pasmepa B2 130B1047
Komnnext VLT® ana moHTaxa Ha CKBO3HOI1 naHenn kopnycos pasmepa C1 130B1048
Komnnext VLT® gna moHTaxa Ha CKBO3HOII MaHenn kopnycos pasmepa C2 130B1049
KpoHwTeiHbl VLT® ana MoHTaxa Kopnycos pasmepa A5 130B1080
KpoHwTeitHbl VLT® ana MoHTaxa Kopnycos pasmepa B1 130B1081
KpoHwrTeithbl VLT® gna moHTaxa Koprnycoe pasmepa B2 130B1082
KpoHwTeiiHbl VLT® ana moHTaxa Kopnycos pasmepa C1 130B1083
KpoHwTeitHbl VLT® ana moHTaxa Kopnycos pasmepa C2 130B1084
Komnnext VLT®, IP21/NEMA Tun 1, pasmep kopnyca Al 130B1121
Komnnekt VLT®, IP21/NEMA Tun 1, pasmep kopnyca A2 130B1122
Komnnext VLT®, IP21/NEMA Tun 1, pasmep Kopnyca A3 130B1123
Komnnext VLT®, IP 21/NEMA Tun 1 (8epx), Tun kopnyca A2 130B1132
Komnnekt VLT®, IP 21/NEMA Tun 1 (Bepx), Tun kopnyca A3 130B1133
3agHAA naHenb VLT®, IP55/NEMA Tun 12, TUn Kopnyca A5 130B1098
3agHaAs nadenb VLT®, IP21/NEMA Tun 1, IP55/NEMA Tun 12, pasmep kopnyca B1 130B3383
3agHaAn naHenb VLT®, IP21/NEMA Tun 1, IP55/NEMA Tun 12, pasmep Kopnyca B2 130B3397
3agHaA naHenb VLT®, IP20/Tun 1, Tun Kopnyca B4 130B4172
3agHaAs nadenb VLT®, IP21/NEMA Tun 1, IP55/NEMA Tun 12, pasmep kopnyca C1 130B3910
3agHaAn naHenb VLT®, IP21/NEMA Tun 1, IP55/NEMA Tun 12, pasmep kopnyca C2 130B3911
3agHaAs naHenb VLT, IP20/NEMA Tun 1, pasmep kopnyca C3 130B4170
3agHaAs naHenb VLT®, IP20/NEMA Tun 1, pasmep kopryca C4 130B4171
3agHan naHenb VLT®, IP66/NEMA Tun 4X, pasmep kopryca A5 130B3242
3agHan naHenb VLT® u3 Hepaselowei ctanm, IP66/NEMA Tun 4X, pasmep kopnyca B1 130B3434
3agHAn naHenb VLT® u3 nepxaseloweit ctanu, IP66/NEMA Tun 4X, pasmep kopnyca B2 130B3465
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KOA Tna n ero Bbl60p PyKOBOACTBO Nno NPOeKTNpoBaHMIO

OnucaHune Homep ans 3akasa
Be3 nokpbiTus C nokpbITnem

3apHaAn naHenb VLT® u3 Hepxaseloweit ctanu IP66/NEMA Tun 4X, pasmep kopnyca C1 130B3468

3agHas naHenb VLT® u3 Hepxaselowweii ctanu IP66/NEMA Tun 4X, pasmep kopnyca C2 130B3491

CoeaunHuTens Sub-D9 nepexoaHuka VLT® Profibus 130B1112

KomnnekTt naHenu akpaHa Profibus ans 1P20, pa3amepbl kopnyca A1, A2 n A3 130B0524

KnemmHaa konogka Ania NOAKMIOUEHUA Lieny MOCTOAHHOrO TOKa B Kopnycax pasmepos A2/A3  [130B1064

3aXnMHble KOHTakTbl VLT® 130B1116

YaauHuTtens USB VLT®, kabenb 350 Mm 130B1155

Yonunutens USB VLT®, kabenb 650 mm 130B1156

3agHaa pama VLT® ana 1 TopmosHoro pesuctopa, A2 175U0085

3agHas pama VLT® ana 1 TopmosHoro pesucTopa, A3 175U0088

3aaHsas pama VLT® ana 2 Topmo3sHbIX pesncTopos, A2 175U0087

3agHaa pama VLT® ana 2 TopMO3HbIX pe3ncTopos, A3 175U0086

MNaHenb mecTHOro ynpasnieHus

LUudposoii nynbt mectHoro ynpasneHusa VLT® LCP 101 130B1124

Mpaduueckunii MynsT MecTHoro ynpasnexua VLT® LCP 102 130B1107

Kabenb VLT® gnsa LCP, 2,3 m 17520929

MoHTaxHbIl KomnnekT naHenu VLT®, ana scex Tunos LCP 130B1170

MoHTaXHbIl komnnekT naHenu VLT®, ana rpaduueckoit LCP 130B1113

MoHTaxHbIl komnnekT naHenu VLT®, ana umdposoir LCP 130B1114

MoHTaXHblii komnnekT VLT® LCP, 6e3 LCP 130B1117

3aKpbIBaOWMI WNTOK U3 MOHTaXHOro Komnnekta VLT® LCP, IP55/66, 8 m 130B1129

Mavens ynpaenenus VLT® LCP 102, rpaduyeckas 130B1078

3akpbiBatowmin wutok VLT® ¢ norotmnom Danfoss, IP55/66 130B1077

[lononHuTenbHble YyCTPONCTBA ANA rHespa A

VLT® PROFIBUS DP V1 MCA 101 130B1100 130B1200

VLT® DeviceNet MCA 104 130B1102 130B1202

VLT® Profinet MCA 120 130B1135 130B1235

VLT® Ethernet/IP MCA 121 130B1119 130B1219

VLT® Modbus TCP MCA 122 130B1196 130B1296

JononHutenbHble Nnatbl AnA rHesfa B

Moaynb BBOAa/BbIBOAA ObLIEro HasHaueHusa VLT® MCB 101 130B1125 130B1212

JlononHuTenbHbIil peneiitbiii Moaynb VLT® MCB 105 130B1110 130B1210

Mnata Tepmuctopa PTC VLT® MCB 112 130B1137

PaclumpeHHbIi Kackag-koHTponnep VLT® MCO 101 130B1118 130B1218

JlononHuTenbHas nNnata nogknoueHns gatumkos VLT® MCB 114 130B1172 130B1272

[lononHuTenbHOe aHanoroBoe yCTpoiicTeo BBOpa/BbiBoAa VLT® ¢ RTC MCB 109 130B1143 130B1243

MoHTaXKHble KOMNNEKTbI ANIA AONONHUTENbHBIX YCTPOWCTB B rHe3fo C

MoHTaxHbIn komnnekT VLT® ana pononHUTenbHbIX YCTPONCTB B rHe3ao C, 40 MM, kopnyca 130B7530

pa3mepa A2/A3

MoHTaxHbIl komnnekT VLT® ana [ononHUTenbHbIX YCTPONCTB B rHesao C, 60 MM, Kopryca 130B7531

pasmepa A2/A3

MoHTaxHbil komnnekT VLT® ana gononHuTenbHbix ycTpoiicTe B rHesgo C, pasmep kopnyca A5 | 130B7532

MoHTaxHbIn komnnekT VLT® ans gononHuTenbHbIX YCTPONCTB B rHezgo C, Kopnyca pasmepa | 130B7533

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

MoHTaxHbIl KomnnekT VLT® ana gononHuTtenbHbIX YCTpoiicTs B rHesgo C, 40 MM, pasmep 130B1413

Kopnyca B3

MoHTaxHbIln komnnekT VLT® ana gononHuTenbHbIX YCTPONCTB B rHe3ao C, 60 MM, pasmep 130B1414

Kopnyca B3

Hon. yctpoiictBa anA rHespa C
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OnucaHune Homep ans 3akasa
Be3 nokpbiTus C nokpbiTriem

PaclumpeHHblii Kackag-koHTponnep VLT® MCO102 130B1154 130B1254

PaclmpeHHas peneiiHaa nnata VLT® MCB 113 130B1164 130B1264

DononHutenbHas nnata gnsa rHesga D

WcTouHnk nutaHua 24 B noct. Toka VLT® MCB 107 130B1108 130B1208

KomMnneKTbl A1 MOHMTOPVIHTa TOKOB YTeUKMN

KomnnekTt VLT® gna MoHWTOpUHra TOKOB yTeuku, kopryca pasmepa A2/A3 130B5645

KomnnekT VLT® ana MOHWUTOpUMHra TOKOB yTeuku, pasmep kopnyca B3 130B5764

Komnnekt VLT® gna MoHWTOpUHra TOKOB yTeuku, pasmep kopnyca B4 130B5765

KomnnekTt VLT® gna MoHWTOpUHra TOKOB yTeuku, pasmep kopnyca C3 130B6226

KomnnekT VLT® ana MOHWUTOpMHra TOKOB yTeuku, pasmep Kopnyca C4 130B5647

MporpammHoe o6ecneueHne gna MK

CpepctBo KoHourypuposanua MCT 10, 1 nuueH3na 130B1000

CpepctBo KoHurypuposanua MCT 10, 5 nuueH3ni 130B1001

CpepctBo KoHurypuposanua MCT 10, 10 nuueH3uni 130B1002

CpepctBo KoHurypuposanua MCT 10, 25 nuueH3suia 130B1003

CpepctBo KoHpurypuposanua MCT 10, 50 nuueH3suia 130B1004

CpepctBo KoHpurypuposaHua MCT 10, 100 nuueH3ui 130B1005

CpepctBo KoHUrypuposanma MCT 10, > 100 nuueH3unn 130B1006

[ononHuTenbHble yCTpOVICTBa MOXHO 3aKa3saTb C yCTaHOBKOIZ Ha 3aBoje-usrotosutene, CM. cBefeHna no O¢OpMJ’IeHVIIO 3aKa30sB,

2nasa 6.1 3akas.

Tabnuua 6.4 Homepa gna 3aka3a AONOMHUTENbHbIX YCTPONCTB U NPUHAANEXHOCTEN

6.2.2 3anacHble 4yacTtu

O6patnTecb Ha Be6-cainT VLT shop unu Bocnonb3yiitecb KOHGUIYpPaTOPOM, YTOObI HaNTU HEOOXOAUMbBIE 3amacHbIe YacTy,

VLTShop.danfoss.com.
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6.2.3 [lakeTbl C KOMMNIEKTOM MPUHAANEXHOCTEN

Tun OnuncaHune Homep pgna
3aKasa

MakeTbl ¢ KOMMNIEKTOM ﬂpMHaAﬂeH(HOCTeIZ

MakeT c KomnaeKkTom MakeT c KOMMNEKTOM NpPUHafNeXHOCTeln, pasmep Kopnyca Al 130B1021
npuHagnexHocten Al

MakeT c KomnnekTom MakeT ¢ KOMNNEKTOM NpUHaANexHocTen, Kopnyca pasmepa A2/A3 130B1022
npuHapnexHocten, A2/A3

MakeT c KomnneKkTomM MakeT c KOMMNEKTOM NpPUHagNeXXHOCTeln, pasmep Kopnyca A5 130B1023
npuHagnexHocrten, A5

MakeT c KomnneKkTomM MakeT c KOMMNEKTOM NpPUHaANeXHOCTeln, kopnyca pasmepa A1-A5, pasbem 130B0633
npuHagnexHocrten, A1-A5 TOPMO3a 1 Lenu pasgeneHna Harpysku
MakeT c KomnneKkTomM MakeT C KOMMNIEKTOM NPUHaAeXXHOCTeN, pa3mep Kopnyca B1 130B2060

npuvHaanexHocrten, B1

MakeT c KOMNIEKTOM MakeT c KOMMNIEKTOM NPUHaANeXXHOCTeN, pasmep Kopnyca B2 130B2061

npuHagnexxHocten B2

MakeT c KOMNeKTOM MakeT c KOMMNIEKTOM NPUHafNeXXHOCTeln, pasmep Kopnyca B3 130B0980
npuHagnexxHocten, B3

MakeT c KOMNNEKTOM MakeT c KOMMNIEKTOM NpPUHaANeXXHOCTen, pa3mep Kopnyca B4, 18,5-22 kBt 130B1300
npuHagnexxHocten, B4

MakeT c KOMNeKTOM MakeT ¢ KOMMMIEKTOM NpPUHaANexXHocTeln, pasmep Kopnyca B4, 30 kBTt 130B1301
npuHagnexxHocten, B4

MakeT c KOMNeKTOM MakeT c KOMMNEKTOM NpuHagnexxHocTen, pasmep kopnyca C1 130B0046
npuHagnexxHocten, C1

MakeT c KOMNEKTOM MakeT c KOMMIEKTOM NpPUHagNeXXHocTen, pasmep Kopnyca C2 130B0047
npuHagnexxHocten, C2

MakeT c KOMNNEeKTOM MakeT c KOMMIEKTOM NpUHagnexxHocTen, pasmep Kopnyca C3 130B0981
npuHagnexxHocten, C3

MakeT c KOMNNeKTOM MakeT ¢ KOMMAEKTOM NpuUHagnexxHocTen, pasmep Kopnyca C4, 55 kBt 130B0982
npuHagnexkHocten, C4

MakeT c KOMNIeKTOM MakeT ¢ KOMMAEKTOM NpuUHagnexxHocTen, pasmep Kopnyca C4, 75 kBt 130B0983

npuHagnexkHocten, C4

Tabnuua 6.5 Homepa AnA 3akasa NakeToB C KOMMIEKTOM NPUHAANEXHOCTEN
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6.2.4 BblbOp TOPMO3HOro pe3ncropa

Korga 3agaHvie ckopocTu npeobpasoBaTens YyacToTbl
CHUKaeTcs, ABuratenb paboTaeT Kak reHepaTtop u
npeo6pa3oBaTesib YacToTbl BbIMONHAET TOpMOXKeHme. Koraa
[Buretesib paboTaeT Kak reHepaTop, OH OTAAeT
npeo6pa3oBaTento YacToTbl SHEPTUIO, KOTOpas
HaKanaMeaetca B Leny NOCTOSHHOIO Toka. OyHKuuA
TOPMO3HOTO PE3NCTOPa 3aK/YaeTcs B TOM, UTobbl BO
BPEMSA TOPMOXEHUA NPEAOCTaBAATb Harpy3Ky Ha Lienb

lfopnsoHTanbHble N BepTUKanbHble Harpysku
Topmo3Hble pesnctopbl Danfoss nogpasgenstoTcs Ha 2
rpynnbi:

. TopMO3Hble pPe3nCTopbl ANA rOPU30HTaNbHbIX
Harpy3ok (KoHBelepbl, TeNexKu, nopTanbHble
KpaHbl U T. A.), CM. PucyHok 6.2;

. Topmo3Hble pe3ncTopbl AnA BePTUKaNIbHbIX
Harpysok (KpaHbl, MOABbEMHUKN, NNPTbI), CM.
PucyHok 6.3.

MOCTOAHHOIO TOKa, U TeM CaMblM 06ecneunTb NorioLeHme 150/160% E
MOLLHOCTU TOPMOXXEHMUS TOPMO3HbIM PE3UCTOPOM. §
2
~
Ecnn He ncnonb3yeTtca TOPMO3HON pe3uncTop, To
HanpseHre B LIeNU NOCTOAHHOTO TOKa npeobpasoBatens
YacTOTbl MPOJOIIKNT pPacTu, NokKa Lenb He byaert
pa3oMKHyTa no cpabaTbiBaHuio 3awmThl. MpenmylyecTso
PucyHoK 6.2 Topn3oHTanbHble HarpysKkn
MCMOJIb30BaHNA TOPMO3HOIO PE3UCTOPa 3aK/IOYaeTCs B
BO3MOXHOCTM BbICTPOro TOPMOXKEHUA MAaCCMBHOW Harpysku,
Hanpumep, Ha NeHTe KOHBelepa.
150/160% e
g
. 100% S
B 3TOI uenn TOPMO3HbIMK pe3ncTopammn ABAAIOTCA BCe 5
o wn
BHELLHE KOMMOHEeHTbI. TaknM 06pa3om, TOPMO3HOW =
pe3ncTop He ABNAETCA HEOTbEMSIEMOW YacTblo
npeobpa3oBaTena YacToTbl.
Mcnonb3oBaHme BHELWHMX TOPMO3HbIX PE3UCTOPOB NMeeT PUCYHOK 6.3 BepTuKanbHble HarpysKu
cnegyiowe npermMylLecTsa:
. MoxHo BbI6paTb Tpebyemoe Bpemsa LUKna
pe3ucTopa. ACCOPTUMEHT TOPMO3HbIX PE3UCTOPOB PacCynTaH Ha
NMOKpPbITVE 06X TPebOBaHU K TOPMOXKEHMIO B
. Tenno, BblgeneHHoe B npoLecce TOPMOXKEeHNA,
NPUMEHEHMUAX C FTOPU3OHTaNbHLIM U BEPTUKaNbHbIM
MOXeT BbIBOAUTbCA 3a Npefesbl naHenu wkada,
y TOPMOXEHNEM.
ANA UCMONb30BaHNA TEMIOBON SHEPTUN.
[nsa obecneueHna ananasoHOB TpeboBaHN Kak
. Mpwn 3TOM 3NEKTPOHHbIE KOMMOHEHTbI He
, rOPV30HTaNIbHOIO, TaK U BEPTUKAJIbBHOTO TOPMOXKEHUS
neperpeBatoTCa, Aake eci TOPMO3HOW pe3ncTop
JOOCTYMHO 3 TrNna TOPMO3HbIX PE3NCTOPOB:
neperpyeH.
. Topmo3Hble pe3ncTopbl B NIOCKOM antoMUHNEBOM
PeKkomeHyeMble TOPMO3HbIE PE3UCTOPbI MepPeuncieHbl B kopnyce
enasa 6.2.5 PeKOMeHayeMble MOPMO3HbIe pe3ucmopbl N ° KoMnaKTHble TOPMO3Hble Pe3nCTOpbl B
2n1asa 6.2.6 AbmepHamueHbie mopMO3Hble peucmopel, T2 anioMUHNEBOM KopRyce
u T4. NoppobHee cMm. Pyko80OCmM8o No npoekmupos8aHuto
. CTanbHble pelleTyaTble TOPMO3HbIE PE3NCTOPbI
mopmo3Hbix pesucmopos VLT® MCE 101.
CBefleHVsl N 3aKa3a CM. B 21aed 6.2.5 PekomeHOyemeble
MOpMO3Hble pe3ucmopel v 2/1aea 6.2.6 AlemepHamueHele
mopmo3Hble pesucmopsl, T2 u T4.
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6.2.5 PekomeHyeMble TOPMO3HbIE PE3NCTOPDI

Cetb Knacc HanpsaxeHua

Pm HomunHanbHasa MOLWHOCTL ABWraTens AnA Tmna npeobpasoBatesna YacToTbl

R, MuHUManbHO AoMNyCTMbIN Npeobpa3oBaTeniem YacToTbl TOPMO3HON pPe3ncTop

Rpex. PekomeHayemoe conpoTuBieHne TOPMO3HbIX pesnctopos Danfoss

Tepmopene HacTpolika Toka TOpMOXeHWA ANA BHELWHEero TenaoBoro pene

Homep petanu Homepa ans 3akasza TopMo3HbIx pe3uctopos Danfoss

CeyueHne Kabens PekomeHayeMoe MWH. 3HaueHVe AnA MefHoro Kabens c MBX-u3onauvein npu TemnepaType oKpyatowwein cpegpl 30

°C 1 HOpManbHOM paccesHuUm Tenna

Propm., anu. CpepHAAa HOMMHaNbHasA MOLLHOCTb TOPMO3HOrO pe3ncTopa. TeMnepaTypHbIN BbikoyaTenb cpabaTtbiBaeT
npnénnsutenbHo npu 90 % HenpepbIBHON HOMUHAIBHOWM MOLLHOCTU Ha TOPMO3HbIX pe3ncTopax B Kopnycax
ncrnonHeHnem 3awntbl IP54, IP21 n IP65

RTopM” HOM. HomuHanbHoe (pacquHoe) conpoTueieHne pesncTopa, Npu KOToOpom o6ecneunBaeTca MOLWHOCTb TOPMOXKeHUA Ha

Bany Asuratens, pasHaa 150/160/110 %, B TeueHne 1 MUHYTbI.

Tabnuua 6.6 CokpalyeHus, ucnonblyembie B Tabnuuax ¢ Tabnuya 6.7 no Tabnuya 6.14

Pa6ouuin umkn 10 %, ropmsoHTanbHOe TOpMmoxeHune, T2

FC 202 lopu3oHTanbHoe TopMoXKeHue, pabounii uukn 10 %
[laHHble TOPMO3HOro pe3ncropa MoHTax
[aHHble npeobpa3oBaTens YacToTbl
Homep no katanory Danfoss
CeyeHne
Mposon BuHTOBas | BuHTOBas Bolt. kabens Tepmo-
Tun Pm Rumwn, Rropm., Hom Rpex. | Propm., anur. P54 Knemma, Knemma, |connection ] pene
cetn [kW1] [OmMm] [OMm] [Om] [kBT] 1P21 IP65 1P20 [A]
T2 0,25 380 691,3 630 0,100 175u3002 - - - 15 04
T2 0,37 380 466,7 410 0,100 175u3004 - - - 15 0,5
T2 0,55 275 313,7 300 0,100 175u3006 - - - 1,5 0,6
T2 0,75 188 230,0 200 0,100 175u3011 - - - 1,5 0,7
T2 1,1 130 152,9 145 0,100 175u3016 - - - 1,5 0,8
T2 1,5 81,0 110,5 100 0,100 175u3021 - - - 15 09
T2 2,2 58,5 74,1 70 0,200 175u3026 - - - 1,5 1,6
T2 3 45,0 53,7 48 0,200 175u3031 - - - 1,5 19
T2 37 31,5 39,9 35 0,300 175u3325 - - - 1,5 2,7
T2 55 22,5 28,7 27 0,360 175u3326 | 175u3477 | 175u3478 - 15 35
T2 7,5 17,7 20,8 18 0,570 175u3327 | 175u3442 | 175u3441 - 15 53
T2 1 12,6 14,0 13 0,680 175u3328 | 175u3059 | 175u3060 - 15 6,8
T2 15 8,7 10,2 9,0 1,130 175u3329 | 175u3068 | 175u3069 - 2,5 10,5
T2 18,5 53 8,2 57 1,400 175u3330 | 175u3073 | 175u3074 - 4 15
T2 22 51 6,9 57 1,700 175u3331 | 175u3483 | 175u3484 - 4 16
T2 30 32 5.0 35 2,200 175u3332 | 175u3080 | 175u3081 - 6 24
T2 37 3,0 4,1 35 2,800 175u3333 | 175u3448 | 175u3447 - 10 27
T2 45 24 33 2,8 3,200 175u3334 | 175u3086 | 175u3087 - 16 32

Tabnuua 6.7 T2, ropn3oHTaIbHOe TOPMOXKeHMe, pabounii ukn 10 %, pekomeHAyembie TOPMO3HbIE Pe3UCTopPbI
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Pa6ounii umkn 40 %, BepTUKanbHoOe TOpMOXKeHue, T2

FC 202

BepTukanbHoe TopmorkeHue, pabounin uukn 40 %

[laHHble TOPMO3HOro pe3ucropa MoHTax
[JaHHble npeobpa3oBaTens YacToOTbl
Homep no katanory Danfoss
CeueHne
Mposon BuHTOBasa | BuHTOBaA Bolt. Kabens Tepmo-
Tun Pm R, Rropm., Hom Rpex. Propm., anur. P54 Knemma, Knemma, |connection ] pene
cetu [kwW] [Om] [Om] [Om] [kBT] 1P21 IP65 1P20 [A]
T2 0,25 380 691,3 630 0,100 175u3002 - - - 1,5 04
T2 0,37 380 466,7 410 0,100 175u3004 - - - 1,5 0,5
T2 0,55 275 313,7 300 0,200 175u3096 - - - 1,5 08
T2 0,75 188 230,0 200 0,200 175u3008 - - - 1,5 09
T2 1,1 130 152,9 145 0,300 175u3300 - - - 1,5 1,3
T2 1,5 81,0 110,5 100 0,450 175u3301 | 175u3402 | 175u3401 - 1,5 2
T2 2,2 58,5 74,1 70 0,570 175u3302 | 175u3404 | 175u3403 - 1,5 2,7
T2 3 45,0 53,7 48 0,960 175u3303 | 175u3406 | 175u3405 - 1,5 4,2
T2 37 31,5 39,9 35 1,130 175u3304 | 175u3408 | 175u3407 - 15 54
T2 55 22,5 28,7 27 1,400 175u3305 | 175u3410 | 175u3409 - 1,5 6,8
T2 7,5 17,7 20,8 18 2,200 175u3306 | 175u3412 | 175u3411 - 1,5 10,4
T2 11 12,6 14,0 13 3,200 175u3307 | 175u3414 | 175u3413 - 2,5 14,7
T2 15 8,7 10,2 9,0 5,500 - 175u3176 | 175u3177 - 4 23
T2 18,5 53 82 57 6,000 - - - 175u3233 10 33
T2 22 5,1 6,9 57 8,000 - - - 175u3234 10 38
T2 30 32 50 35 9,000 - - - 175u3235 16 51
T2 37 3,0 41 3,5 14,000 - - - 175u3224 25 63
T2 45 24 33 2,8 17,000 - - - 175u3227 35 78
Tabnuua 6.8 T2, BepTuKasbHOe TOPMOXKeHMne, pabounii LKn 40 %, peKkomeHAyemMble TOPMO3HbIE Pe3UCTopbI
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Pa6ounii umkn 10 %, ropusoHTanbHoe TOpMOXKeHue, T4

FC 202 lopu3oHTanbHoe TopMoXKeHue, pabounii uukn 10 %
JlaHHble TOPMO3HOro pesncropa MoHTax
LaHHble npeobpa3oBaTens YacToTbl
Homep no kartanory Danfoss
CeyeHne
Mposon BuHTOBas | BuHTOBas Bolt. kabens Tepmo-
Tun Pm Ruun, Rropm., Hom Rpex. | Propm., anur. P54 Knemma, Knemma, |connection ] pene
cetu [kw] [Om] [Om] [Om] [kBT] 1P21 IP65 1P20 [A]
T4 0,37 1000 1864,2 1200 0,100 175u3000 - - - 15 0,3
T4 0,55 1000 1246,3 1200 0,100 175u3000 - - - 1,5 03
T4 0,75 620 910,2 850 0,100 175u3001 - - - 1,5 04
T4 1,1 546 607,3 630 0,100 175u3002 - - - 1,5 04
T4 1,5 382 4373 410 0,100 175u3004 - - - 15 0,5
T4 2,2 260 2933 270 0,200 175u3007 - - - 1,5 0,8
T4 3 189 212,7 200 0,200 175u3008 - - - 1,5 0,9
T4 4 135 157,3 145 0,300 175u3300 - - - 1,5 13
T4 55 99,0 1133 110 0,450 175u3335 | 175u3450 | 175u3449 - 15 1,9
T4 7,5 72,0 82,4 80 0,570 175u3336 | 175u3452 [ 175u3451 - 1,5 2,5
T4 1 50,0 55,3 56 0,680 175u3337 | 175u3027 | 175u3028 - 1,5 33
T4 15 36,0 40,3 38 1,130 175u3338 | 175u3034 | 175u3035 - 15 52
T4 18,5 27,0 325 28 1,400 175u3339 | 175u3039 | 175u3040 - 1,5 6,7
T4 22 20,3 27,2 22 1,700 175u3340 | 175u3047 | 175u3048 - 15 83
T4 30 18,0 19,8 19 2,200 175u3357 | 175u3049 | 175u3050 - 1,5 10,1
T4 37 13,4 16,0 14 2,800 175u3341 | 175u3055 | 175u3056 - 2,5 13,3
T4 45 10,8 13,1 12 3,200 175u3359 | 175u3061 | 175u3062 - 2,5 15,3
T4 55 88 10,7 9,5 4,200 - 175u3065 | 175u3066 - 4 20
T4 75 6,5 7,8 7,0 5,500 - 175u3070 | 175u3071 - 6 26
T4 90 4,2 6,5 55 7,000 - - - 175u3231 10 36
T4 110 3,6 53 4,7 9,000 - - - 175u3079 16 44
T4 132 3,0 4,4 37 11,000 - - - 175u3083 25 55
T4 160 2,5 3,6 33 13,000 - - - 175u3084 35 63
T4 200 2,0 29 2,7 16,000 - - - 175u3088 50 77
T4 250 1,6 23 2,1 20,000 - - - 175u3091 70 98
T4 315 1,2 1,8 1,7 26,000 - - - 175u3093 2x 35 124
T4 355 1,2 1,6 1,3 32,000 - - - 175u3097 2x 35 157
T4 400 1,2 14 1,2 36,000 - - - 175u3098 2 x50 173
T4 450 1,1 1,3 1,1 42,000 - - - 175u3099 2 x50 196
T4 500 09 1,1 2x19 - - - - - - -
T4 560 09 1,0 2x1,7 - - - - - - -
T4 630 038 09 2x1,5 - - - - - - -
T4 710 0,7 0,8 2x 13 - - - - - - -
T4 800 0,6 0,7 3x18 - - - - - - -
T4 1000 0,5 0,6 3x16 - - - - - - -

Tabnuua 6.9 T4, ropn3oHTasibHOe TOPMOXKeHMe, pabounii LKk 10 %, pekomeHAyemble TOPMO3HbIE Pe3ncTopbl
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Pa6ounii ukn 40 %, BepTuKanbHoe TopMoXxeHune, T4

FC 202 BepTukanbHoe TopmorkeHue, pabounin uukn 40 %
[laHHble TOPMO3HOro pe3ucropa MoHTax
[JaHHble npeobpa3oBaTens YacToOTbl
Homep no katanory Danfoss
CeueHne
Mposon BuHTOBasa | BuHTOBaA Bolt. Kabens Tepmo-
Tun Pm R, Rropm., Hom Rpex. Propm., anur. P54 Knemma, Knemma, |connection ] pene
cetu [kwW] [Om] [Om] [Om] [kBT] 1P21 IP65 1P20 [A]
T4 0,37 1000 1864,2 1200 0,200 175u3101 - - - 1,5 04
T4 0,55 1000 1246,3 1200 0,200 175u3101 - - - 1,5 04
T4 0,75 620 910,2 850 0,200 175u3308 - - - 1,5 0,5
T4 1,1 546 607,3 630 0,300 175u3309 - - - 1,5 0,7
T4 1,5 382 4373 410 0,450 175u3310 | 175u3416 | 175u3415 - 1,5 1
T4 2,2 260 293,3 270 0,570 175u3311 | 175u3418 | 175u3417 - 1,5 1,4
T4 3 189 212,7 200 0,960 175u3312 | 175u3420 | 175u3419 - 1,5 2,1
T4 4 135 157,3 145 1,130 175u3313 | 175u3422 | 175u3421 - 1,5 2,7
T4 55 99,0 1133 110 1,700 175u3314 | 175u3424 | 175u3423 - 15 37
T4 7,5 72,0 82,4 80 2,200 175u3315 | 175u3138 | 175u3139 - 1,5 5
T4 1 50,0 55,3 56 3,200 175u3316 | 175u3428 | 175u3427 - 1,5 7,1
T4 15 36,0 40,3 38 5,000 - - - 175u3236 1,5 11,5
T4 18,5 27,0 325 28 6,000 - - - 175u3237 2,5 14,7
T4 22 20,3 27,2 22 8,000 - - - 175u3238 4 19
T4 30 18,0 19,8 19 10,000 - - - 175u3203 4 23
T4 37 13,4 16,0 14 14,000 - - - 175u3206 10 32
T4 45 10,8 13,1 12 17,000 - - - 175u3210 10 38
T4 55 88 10,7 9,5 21,000 - - - 175u3213 16 47
T4 75 6,5 7,8 7,0 26,000 - - - 175u3216 25 61
T4 90 4,2 6,5 55 36,000 - - - 175u3219 35 81
T4 110 3,6 53 4,7 42,000 - - - 175u3221 50 95
T4 132 3,0 44 37 52,000 - - - 175u3223 70 119
T4 160 2,5 3,6 33 60,000 - - - 175u3225 2x35 135
T4 200 2,0 2,9 2,7 78,000 - - - 175u3228 2 x50 170
T4 250 1,6 23 2,1 90,000 - - - 175u3230 2x70 207
T4 315 1,2 1,8 1,7 - - - - - - -
T4 355 1,2 1,6 13 - - - - - - -
T4 400 1,2 14 1,2 - - - - - - -
T4 450 1,1 13 1,1 - - - - - - -
T4 500 09 1,1 2x19 - - - - - - -
T4 560 09 1,0 2x1,7 - - - - - - -
T4 630 038 0,9 2x1,5 - - - - - - -
T4 710 0,7 0,8 2x13 - - - - - - -
T4 800 0,6 0,7 3x18 - - - - - - -
T4 1000 0,5 0,6 3x16 - - - - - - -

Tabnuua 6.10 T4, BepTKanbHOe TOpMmoXeHue, pabounii unkn 40 %, pekomeHayeMble TOPMO3Hble Pe3nCcTopbl
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Danfis

Kop Tvna u ero BbiGop

PyKOBOACTBO Nno NPOeKTNpoBaHNIO

Pa6ouuit umkn 10 %, ropmsoHTanbHOe TopmoXxeHue, T6

FC 202 lopu3oHTanbHoe TopMoXKeHue, pabounii uukn 10 %
JlaHHble TOPMO3HOro pesncropa MoHTax
LaHHble npeobpa3oBaTens YacToTbl
Homep petanu Danfoss
CeyeHne
Mposon BuHTOBasa | BuHTOBas Bolt. kabens Tepmo-
Tun Pm R, Rropm., Hom Rpex. | Propm., anur. P54 Knemma, Knemma, |connection ] pene
cetu [kw] [Om] [Om] [Om] [kBT] 1P21 IP65 1P20 [A]
T6 0,75 620 1329,7 1200 0,100 175u3000 - - - 1,5 03
T6 1,1 620 889,1 850 0,100 175u3001 - - - 1,5 04
T6 1,5 550 642,7 570 0,100 175u3003 - - - 1,5 04
T6 2,2 380 431,1 415 0,200 175u3005 - - - 15 0,7
T6 3 260 312,5 270 0,200 175u3007 - - - 1,5 08
T6 4 189 231,6 200 0,300 175u3342 - - - 1,5 1,1
T6 55 135 166,6 145 0,450 175u3343 | 175u3012 | 175u3013 - 15 1,7
T6 7,5 99,0 1211 100 0,570 175u3344 | 175u3136 | 175u3137 - 15 2,3
T6 1 69,0 81,6 72 0,680 175u3345 | 175u3456 | 175u3455 - 15 2,9
T6 15 48,6 59,4 52 1,130 175u3346 | 175u3458 | 175u3457 - 1,5 44
T6 18,5 35,1 47,9 38 1,400 175u3347 | 175u3460 | 175u3459 - 1,5 57
T6 22 27,0 40,1 31 1,700 175u3348 | 175u3037 | 175u3038 - 1,5 7
T6 30 22,5 29,2 27 2,200 175u3349 | 175u3043 | 175u3044 - 1,5 8,5
T6 37 171 23,6 19 2,800 175u3350 | 175u3462 | 175u3461 - 2,5 11,4
T6 45 13,5 19,4 14 3,200 175u3358 | 175u3464 | 175u3463 - 2,5 14,2
T6 55 11,7 15,8 13,5 4,200 - 175u3057 | 175u3058 - 4 17
T6 75 9,9 11,5 11 5,500 - 175u3063 | 175u3064 - 6 21
T6 920 8,6 9,6 7,0 7,000 - - - 175u3245 10 32
Tabnuua 6.11 T6, ropusoHTanbHOE TOpMoOXeHue, pabounii Lukn 10 %, pekoMeHAyeMble TOPMO3Hble Pe3nCTopbl
Pa6ouunin unkn 40 %, BepTKanbHoe TOpMOXKeHune, T6
FC 202 BepTukanbHoe TopmokeHue, pabounin yukn 40 %
[laHHble TOPMO3HOro pe3ucropa MoHTax
[JaHHble npeobpa3oBaTens YacToOTbl
Homep no katanory Danfoss
CeueHne
Mposon BuHTOBasa | BuHTOBaA Bolt' Ka6ens Tepmo-
Tun Pm Rwu. Rropm., Hom Rpex. Propm., anur. P54 Knemma, Knemma, |connection ] pene
cetn [kW] [Om] [Om] [Om] [kBT] 1P21 IP65 P20 [A]
T6 0,75 620 1329,7 1200 0,360 - 175u3102 | 175u3103 - 1,5 0,6
T6 1,1 620 889,1 850 0,280 175u3317 | 175u3104 | 175u3105 - 1,5 0,6
T6 1,5 550 642,7 570 0,450 175u3318 | 175u3430 | 175u3429 - 1,5 09
T6 2,2 380 4311 415 0,570 175u3319 | 175u3432 | 175u3431 - 1,5 1,1
T6 3 260 3125 270 0,960 175u3320 | 175u3434 | 175u3433 - 1,5 1,8
T6 4 189 231,6 200 1,130 175u3321 | 175u3436 | 175u3435 - 1,5 23
T6 55 135 166,6 145 1,700 175u3322 | 175u3126 | 175u3127 - 1,5 33
T6 7,5 99,0 1211 100 2,200 175u3323 | 175u3438 | 175u3437 - 1,5 4,4
T6 1 69,0 81,6 72 3,200 175u3324 | 175u3440 | 175u3439 - 1,5 6,3
T6 15 48,6 59,4 52 5,500 - 175u3148 | 175u3149 - 15 9,7
T6 18,5 35,1 47,9 38 6,000 - - - 175u3239 2,5 12,6
T6 22 27,0 40,1 31 8,000 - - - 175u3240 4 16
T6 30 22,5 29,2 27 10,000 - - - 175u3200 4 19
T6 37 171 23,6 19 14,000 - - - 175u3204 10 27
T6 45 13,5 19,4 14 17,000 - - - 175u3207 10 35
T6 55 11,7 15,8 13,5 21,000 - - - 175u3208 16 40
T6 75 9,9 11,5 1 26,000 - - - 175u3211 25 49
T6 920 8,6 9,6 7,0 30,000 - - - 175u3241 35 66

Tabnuua 6.12 T6, BepTUKanbHOe TOpMmoXeHue, pabounii unkn 40 %, pekomeHayeMble TOPMO3Hble Pe3nCTopbl
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Danfis

Kop Tvna u ero BbiGop

VLT® AQUA Drive FC 202

Pa6ounii ukn 10 %, ropusoHTanbHoe TopMoXKeHue, T7

FC 202

lopu3oHTanbHoe TopMoXKeHue, pabounii uukn 10 %

JlaHHble TOPMO3HOro pesncropa MoHTax
LaHHble npeobpa3oBaTens YacToTbl
Homep no kartanory Danfoss
CeyeHne
Mposon BuHTOBas | BuHTOBas Bolt. kabens Tepmo-

Tun Pm Ruun, Rropm., Hom Rpex. | Propm., anur. P54 Knemma, Knemma, |connection ] pene

cetu [kw] [Om] [Om] [Om] [kBT] 1P21 IP65 1P20 [A]
T7 1,1 620 830 630 0,100 175u3002 - - - 15 04
T7 1,5 513 600 570 0,100 175u3003 - - - 1,5 04
T7 2,2 340 403 415 0,200 175u3005 - - - 1,5 0,7
T7 3 243 292 270 0,300 175u3361 - - - 1,5 1
T7 4 180 216 200 0,360 - 175u3009 | 175u3010 - 1,5 13
T7 55 130 156 145 0,450 - 175u3012 | 175u3013 - 1,5 1,7
T7 7,5 94 113 105 0,790 - 175u3481 | 175u3482 - 1,5 2,6
T7 1 94,5 1109 105 0,790 175u3360 | 175u3481 | 175u3482 - 1,5 2,7
T7 15 69,7 80,7 72 1,130 175u3351 | 175u3466 | 175u3465 - 15 338
T7 18,5 46,8 65,1 52 1,400 175u3352 | 175u3468 | 175u3467 - 1,5 4,9
T7 22 36,0 54,5 42 1,700 175u3353 | 175u3032 | 175u3033 - 1,5 6
T7 30 29,0 39,7 31 2,200 175u3354 | 175u3470 | 175u3469 - 1,5 79
T7 37 22,5 32,1 27 2,800 175u3355 | 175u3472 | 175u3471 - 2,5 9,6
17 45 18,0 26,3 22 3,200 175u3356 | 175u3479 | 175u3480 - 2,5 11,3
T7 55 13,5 21,4 15,5 4,200 - 175u3474 175u3473 - 4 15
T7 75 13,5 15,6 13,5 5,500 - 175u3476 | 175u3475 - 6 19
T7 90 838 13,0 11 7,000 - - - 175u3232 10 25
T7 110 88 10,6 9,1 9,000 - - - 175u3067 16 32
T7 132 6,6 88 74 11,000 - - - 175u3072 16 39
T7 160 4,2 72 6,1 13,000 - - - 175u3075 16 46
T7 200 4,2 58 50 16,000 - - - 175u3078 25 57
T7 250 34 4,6 4,0 20,000 - - - 175u3082 35 71
T7 315 23 37 32 26,000 - - - 175u3085 50 920
T7 400 23 29 2,5 32,000 - - - 175u3089 70 13
T7 450 2,0 2,6 23 36,000 - - - 175u3090 2x 35 125
T7 500 1,9 23 2,0 42,000 - - - 175u3092 2x 35 145
T7 560 1,5 2,1 1,6 52,000 - - - 175u3094 2 x50 180
T7 630 1,4 1,8 14 60,000 - - - 175u3095 2 x50 207
T7 710 1,2 1,6 2x26 - - - - - - -
T7 800 1,1 1,4 2x22 - - - - - - -
T7 900 1,0 1,3 2x20 - - - - - - -
T7 1000 09 1,1 3x26 - - - - - - -
T7 1200 038 1,0 3x24 - - - - - - -
T7 1400 0,6 038 3x20 - - - - - - -

Tabnuua 6.13 T7, ropusoHTanbHOe TOpMoXeHue, pabounin uukn 10 %, pekoMeHAyeMble TOPMO3Hble Pe3nCTopbl
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Danfis

Kop Tmna n ero Bbl60p PyKOBOACTBO Nno NPOeKTNpoBaHNIO

Pa6ounii ukn 40 %, BepTuKanbHoe TopMmoxeHue, T7

FC 202 BepTukanbHoe TopmorkeHue, pabounin uukn 40 %
[laHHble TOPMO3HOro pe3ucropa MoHTax
[JaHHble npeobpa3oBaTens YacToOTbl
Homep no katanory Danfoss
CeueHne
Mposon BuHTOBasa | BuHTOBaA Bolt. Kabens Tepmo-
Tun Pm R, Rropm., Hom Rpex. Propm., anur. P54 Knemma, Knemma, |connection ] pene
cetu [kwW] [Om] [Om] [Om] [kBT] 1P21 IP65 1P20 [A]
T7 1,1 620 830 630 0,360 - 175u3108 | 175u3109 - 1,5 08
T7 1,5 513 600 570 0,570 - 175u3110 | 175u3111 - 1,5 1
T7 2,2 340 403 415 0,790 - 175u3112 | 175u3113 - 1,5 13
T7 3 243 292 270 1,130 - 175u3118 | 175u3119 - 1,5 2
T7 4 180 216 200 1,700 - 175u3122 | 175u3123 - 1,5 2,8
T7 55 130 156 145 2,200 - 175u3106 | 175u3107 - 1,5 37
T7 7,5 94 13 105 3,200 - 175u3132 | 175u3133 - 1,5 52
T7 1 94,5 110,9 105 4,200 - 175u3134 | 175u3135 - 1,5 6
T7 15 69,7 80,7 72 4,200 - 175u3142 | 175u3143 - 15 72
T7 18,5 46,8 65,1 52 6,000 - - - 175u3242 2,5 10,8
T7 22 36,0 54,5 42 8,000 - - - 175u3243 2,5 13,9
T7 30 29,0 39,7 31 10,000 - - - 175u3244 4 18
T7 37 22,5 321 27 14,000 - - - 175u3201 10 23
T7 45 18,0 26,3 22 17,000 - - - 175u3202 10 28
T7 55 13,5 21,4 15,5 21,000 - - - 175u3205 16 37
T7 75 13,5 15,6 13,5 26,000 - - - 175u3209 16 44
T7 920 838 13,0 1 36,000 - - - 175u3212 25 57
T7 110 8,8 10,6 9,1 42,000 - - - 175u3214 35 68
T7 132 6,6 88 74 52,000 - - - 175u3215 50 84
T7 160 4,2 72 6,1 60,000 - - - 175u3218 70 99
T7 200 4,2 58 50 78,000 - - - 175u3220 2x35 125
T7 250 34 4,6 4,0 90,000 - - - 175u3222 2x35 150
T7 315 23 37 32 - - - - - - -
T7 400 23 2,9 2,5 - - - - - - -
T7 450 2,0 2,6 23 - - - - - - -
T7 500 1,9 23 2,0 - - - - - - -
T7 560 1,5 2,1 1,6 - - - - - - -
T7 630 14 1,8 1,4 - - - - - - -
T7 710 1,2 1,6 2x26 - - - - - - -
T7 800 1,1 14 2x22 - - - - - - -
T7 900 1,0 13 2x20 - - - - - - -
T7 1000 09 1,1 3x26 - - - - - - -
T7 1200 0,8 1,0 3x24 - - - - - - -
T7 1400 0,6 038 3x20 - - - - - - -

Tabnuua 6.14 T7, BepTuKanbHoe TopmoxeHue, pabounii uukn 40 %, pekomeHayeMble TOPMO3Hble Pe3nCTopbl
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Kop Tvna u ero BbiGop

VLT® AQUA Drive FC 202

6.2.6 AnbTepHaTMBHbIE TOPMO3Hble pe3ncTopbl, T2 n T4

Cetb KJlacc HanpsKeHns

Pm HomunHanbHas MOLWHOCTL ABWraTens AnA Tmna npeobpasoBatesna YacToTbl

R, MuHUManbHO AonycTMon npeobpasoBaTesieM YacToTbl HOMUHAN TOPMO3HOTO pe3ncTopa
Rpex. PekomeHayemoe conpoTuBieHne TOPMO3HbIX pesnctopos Danfoss

Pabounin umkn

PTopM., ,qnmr,X1 00/Pm

Homep petann

Homepa ans 3akasa TOpMo3HbIx pe3uctopos Danfoss

PTopM., ANnT.

CpefiHAA HOMWHasIbHasA MOLLHOCTb TOPMO3HOMO pe3uncTopa.

Rropm., Hom.

HomuHanbHoe (pacyeTHOE) COMPOTMBIIEHNE PE3NCTOPa, MPU KOTOPOM 0GeCreunBaeTcs MOWHOCTb TOPMOXKEHUS Ha

Bany Agsurartens, pasHasa 150/160/110 %, B TeueHne 1 MUHYTbI.

Tabnuua 6.15 CokpalueHus, ucnonb3yemble B Tabnuuax ¢ Tabauya 6.16 no Tabnuya 6.17

CeTb: 200-240 B, T2

KomnakTtHbii Kopnyc IP65
Rpex. Ha 3nemeHT/ . Homep no kartanory
Pa6ounin unkn

FC 202 Pm RmuH. Rropm., Hom. Propm., Henp. Danfoss

T2 [kw] Q] [Q1 [Q/B1] % 175Uxxxx
PK25 0,25 380 691,3 430/100 40 1002
PK37 0,37 380 466,7 430/100 27 1002
PK55 0,55 275 313,7 330/100 18 1003
PK55 0,55 275 313,7 310/200 36 0984
PK75 0,75 188 230,0 220/100 13 1004
PK75 0,75 188 230,0 210/200 26 0987
P1K1 1,1 130 152,9 150/100 9 1005
P1K1 1,1 130 152,9 150/200 18 0989
P1K5 1,5 81,0 110,5 100/100 7 1006
P1K5 1,5 81,0 110,5 100/200 14 0991
P2K2 2,2 58,5 74,1 72/200 9 0992
P3KO 3 45,0 53,7 50/200 7 0993
P3K7 37 31,5 39,9 35/200 6 0994

P3K7 37 31,5 39,9 72/200 11 2 x 0992

P5K5 55 22,5 28,7 40/200 7 2 x 0996

Ta6bnuua 6.16 CeTb: 200-240 B (T2), anbTepHaTMBHbIe TOPMO3HbIe Pe3nCTOpPbI
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Danfis

Kop Tvna u ero BbiGop

PyKOBOACTBO Nno NPOeKTNpoBaHNIO

CeTb: 380-480 B, T4

KomnakTHbiii kopnyc IP65
Rpex. Ha anemeHT/ . Homep no katanory
Pa6ouunin uukn
FC 202 Pm RMUH. Rropm., Hom. Propm., Henp. Danfoss

T4 [kW] [Q] [Ql [Q/BT] % 175Uxxxx
PK75 0,75 620 910,2 830/100 13 1000
P1K1 1,1 546 607,3 620/100 9 1001
P1K1 1,1 546 607,3 620/200 18 0982
P1K5 1.5 382 437,3 430/100 7 1002
P1K5 1,5 382 4373 430/200 14 0983
P2K2 2,2 260 2933 310/200 0984
P3KO 3 189 212,7 210/200 0987
P4KO 4 135 157,3 150/200 0989
P4KO 4 135 157,3 300/200 10 2 x 0985
P5K5 55 99,0 113,3 130/200 2 x 0990
P7K5 7,5 72,0 82,4 80/240 2 x 0090

Tabnuua 6.17 CeTb: 380-480 B (T4), anbTepHaTUBHbIE TOPMO3HbIE PE3UCTOPDI

6.2.7 OunbTPbl FAPMOHUK

(DVIHprbI FAaPMOHUK NCNONb3YTCA ANA YMEeHbLUEeHNA CETEBbIX NAPMOHUK.

. AHF 010: nckaxeHue toka 10 %

. AHF 005: nckaxeHue toka 5 %

OxnakpeHue n BeHTUNALMA
IP20: oxnaxpaeTca nyTemM eCcTeCTBEHHOM KOHBEKLMMN UK C MOMOLLbIO BCTPOEHHbIX BEHTUNATOPOB.
IPOO: TpebyeTca fononHUTENbHOE MPUHYAMTENbHOE oxnaxaeHne. ObecneubTe JOCTAaTOYHbIN MOTOK BO3AyXa yepes GunbTp
Mpwv yCTaHOBKE, YTOObI NCKNIOUNTL neperpes unbtpa. Heobxonmmo, utobbl yepes GpunbTp NPOXOAWNA MOTOK BO3AyXa

MUHVMYM 2 M/C.

HomwuHanbHas TunuyHbIN HomuHanHbIA Tok
MowHoCTs 1 ToK! - dunbrpa Homep ansa 3akasa AHF 005 Homep pgna 3akasa AHF 010
50 Iy,

[kW1] [A] [kwW1] [A] IPOO P20 IPOO 1P20
0.37-4.0 1,2-9 3 10 130B1392 130B1229 130B1262 130B1027
5.5-7.5 14,4 7,5 14 130B1393 130B1231 130B1263 130B1058

11,0 22 1 22 130B1394 130B1232 130B1268 130B1059

15,0 29 15 29 130B1395 130B1233 130B1270 130B1089

18,0 34 18,5 34 130B1396 130B1238 130B1273 130B1094

22,0 40 22 40 130B1397 130B1239 130B1274 130B1111

30,0 55 30 55 130B1398 130B1240 130B1275 130B1176

37,0 66 37 66 130B1399 130B1241 130B1281 130B1180

45,0 82 45 82 130B1442 130B1247 130B1291 130B1201

55,0 96 55 926 130B1443 130B1248 130B1292 130B1204

75,0 133 75 133 130B1444 130B1249 130B1293 130B1207

90,0 171 20 171 130B1445 130B1250 130B1294 130B1213

Ta6bnuua 6.18 OunbTpbl rapMmoHuK, 380-415 B, 50 Iy
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Danfis

Kop Tvna u ero BbiGop

VLT® AQUA Drive FC 202

HomwuHanbHas

TunNnYHbIA

HomuHanbHbIN TOK

dunbrpa Homep pana 3akasa AHF 005 Homep pna 3akasa AHF 010
MOLLHOCTb 1 TOK") Asuratenb
60 Iy
[kw] [A] [kwW1] [A] IPOO 1P20 IPOO 1P20
0.37-4.0 1,2-9 3 10 130B3095 130B2857 130B2874 130B2262
5.5-7.5 14,4 7,5 14 130B3096 130B2858 130B2875 130B2265
11,0 22 1 22 130B3097 130B2859 130B2876 130B2268
15,0 29 15 29 130B3098 130B2860 130B2877 130B2294
18,0 34 18,5 34 130B3099 130B2861 130B3000 130B2297
22,0 40 22 40 130B3124 130B2862 130B3083 130B2303
30,0 55 30 55 130B3125 130B2863 130B3084 130B2445
37,0 66 37 66 130B3026 130B2864 130B3085 130B2459
45,0 82 45 82 130B3127 130B2865 130B3086 13082488
55,0 9% 55 926 130B3128 130B2866 130B3087 130B2489
75,0 133 75 133 130B3129 130B2867 130B3088 130B2498
90,0 171 90 171 130B3130 130B2868 130B3089 130B2499

Tabnuua 6.19 OunabTpbi

rapmoHuK, 380-415 B, 60 Iy

HomuHanbHbI TOK

HomunHanbHas TunuyHbIN
MowHoCTS 1 ToK" J— dunbtpa Homep ana 3akasa AHF 005 Homep pgna 3akasa AHF 010
60 Iy
[kW1] [A] [kwW1] [A] IPOO 1P20 IPOO IP20
0,37-4,0 1-74 3 10 130B1787 130B1752 130B1770 130B1482
5,5-7,5 9,9-13 7,5 14 130B1788 130B1753 130B1771 130B1483
11,0 19 1 19 130B1789 130B1754 130B1772 130B1484
15,0 25 15 25 130B1790 130B1755 130B1773 130B1485
18,0 31 18,5 31 130B1791 130B1756 130B1774 130B1486
22,0 36 22 36 130B1792 130B1757 130B1775 130B1487
30,0 47 30 48 130B1793 130B1758 130B1776 130B1488
37,0 59 37 60 130B1794 130B1759 130B1777 130B1491
45,0 73 45 73 130B1795 130B1760 130B1778 130B1492
55,0 95 55 95 130B1796 130B1761 130B1779 130B1493
75,0 118 75 118 130B1797 130B1762 130B1780 130B1494
90 154 90 154 130B1798 130B1763 130B1781 130B1495

Ta6bnuua 6.20 QunbTpbl rapmoHuK, 440-480 B, 60 My

1) HomuHaneHasa mowHOCMs U MoK npeo6pa3osamenﬂ 4acmomel 8 coomeemcmeuu ¢ d)CIKmU'-IeCKUMU ycnosuamu skcnayamayuu

HomuHanbHbI TOK

HomunHanbHas TunuyHbIN
N dunbrpa Homep gna 3akasa AHF 005 Homep pgna 3akasa AHF 010
MOLLHOCTb M TOK Asuratenn 0 I
[kW1] [A] [kwW1] [A] IPOO 1P20 IPOO IP20
11,0 15 10 15 130B5261 130B5246 130B5229 130B5212
15,0 19 16,4 20 130B5262 130B5247 130B5230 130B5213
18,0 24 20 24 130B5263 130B5248 130B5231 130B5214
22,0 29 24 29 130B5263 130B5248 130B5231 130B5214
30,0 36 33 36 130B5265 130B5250 130B5233 130B5216
37,0 49 40 50 130B5266 130B5251 130B5234 130B5217
45,0 58 50 58 130B5267 130B5252 130B5235 130B5218
55,0 74 60 77 130B5268 130B5253 130B5236 130B5219
75,0 85 75 87 130B5269 130B5254 130B5237 130B5220
920 106 90 109 130B5270 130B5255 130B5238 130B5221
Tabnuua 6.21 OunbTpbl rapmoHuK, 600 B, 60 Iy
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HomwuHanbHas .
MOLHOCTb U | TUNUYHbINA HomuraneHas TunuyHbIN HomuHanbHu1 Homep pna 3akasa AHF Homep pna 3akasa AHF
MOLUHOCTb U TOK TOK ¢punbTpa
Tok" aBuratenb psuratenb 005 010
500-550 B 551-690 B 50 Iy
[kw] [A] [kw] [kW] [A] [kW] [A] IP0OO 1P20 1P0O 1P20
11,0 15 7,5 P15K 16 15 15 130B5000 130B5088 130B5297 130B5280
15,0 19,5 1 P18K 20 18,5 20 130B5017 130B5089 130B5298 130B5281
18,0 24 15 P22K 25 22 24 130B5018 130B5090 130B5299 130B5282
22,0 29 18,5 P30K 31 30 29 130B5019 130B5092 130B5302 130B5283
30,0 36 22 P37K 38 37 36 130B5021 130B5125 130B5404 130B5284
37,0 49 30 P45K 48 45 50 130B5022 130B5144 130B5310 130B5285
45,0 59 37 P55K 57 55 58 130B5023 130B5168 130B5324 130B5286
55,0 71 45 P75K 76 75 77 130B5024 130B5169 130B5325 130B5287
75,0 89 55 87 130B5025 130B5170 130B5326 130B5288
90,0 110 90 109 130B5026 130B5172 130B5327 130B5289

Ta6nuua 6.22 OunbTpbl rapMoHUK ansa 500-690 B, 50 Iy

1) HomuHaneHasa MOWHOCMb U MOK npeo6pa3osame/7ﬂ 4yacmomel 8 coomgemcmeuu ¢ d)GKmU'-IE‘CKUMU ycnosuamu 3kcnayamayuu

6.2.8 CnHycougHblie GbunbTpbl

YactoTta
HomuHanbHas MOLWHOCTb U TOK Npeo6pasoBaTens YacToTbl HomMunHanbHbI TOK punbTpa KomMMyTaLm Homep ana 3akasa
]
200-240 B 380-440 B 441-500 B 50 Iy 60 Iy 100 Iy IPOO 1P20/23"
[kw] [A] [kw] [A] [kw] [A] [A] [A] [A] [kHz]
- - 0,37 13 0,37 1,1
0,25 1,8 0,55 1,8 0,55 1,6 2,5 2,5 2 5 130B2404 130B2439
0,37 2,4 0,75 2,4 0,75 21
11 3 11 3
4,5 4 3,5 5 130B2406 130B2441
0,55 3,5 1,5 4,1 1,5 34
0,75 4,6 2,2 5,6 2,2 4,8
1,1 6,6 3 7,2 3 6,3 8 7,5 55 5 130B2408 130B2443
1,5 7.5 - - - -
- - 4 10 4 8,2 10 9,5 7.5 5 130B2409 130B2444
2,2 10,6 55 13 55 11
3 12,5 7.5 16 7.5 14,5 17 16 13 5 130B2411 130B2446
3,7 16,7 - - - -
55 24,2 1 24 11 21 24 23 18 4 130B2412 130B2447
15 32 15 27
7.5 30,8 38 36 28,5 4 130B2413 130B2448
18,5 37,5 18,5 34
11 46,2 22 44 22 40 48 45,5 36 4 130B2281 130B2307
15 59,4 30 61 30 52 62 59 46,5 3 130B2282 130B2308
18,5 74,8 37 73 37 65 75 71 56 3 130B2283 130B2309
22 88 45 920 55 80
115 109 86 3 130B3179 | 130B3181*
30 115 55 106 75 105
37 143 75 147
20 130 180 170 135 3 130B3182 | 130B3183*
45 170 20 177

Tabnuua 6.23 CuHycongHble GpuAbTpbl AnsA npeobpasoBartenein Yactotbl 380-500 B

1) Homepa 0na 3akasa, umerowue nomemky * omHocamca K IP23.
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YacrtoTa
HomMunHanbHbIn TOK
HomMunHanbHaa MOLWHOCTb M TOK Nnpeobpa3oBaTensa 4acToTbl KOMMYyTaL} Homep ans 3akasa
$unbrpa npn 690 B
nun
525-600 B 551-690 B 525-550 B 50 Ny 60 Ny 100 Iy IPOO 1P20/23"
[kw] [A] [kw] [A] [kw] [A] [A] [A] [A] kHz
0,75 1,7 11 1,6 1,1 2,1
1,1 24 1,5 2,2 1,5 2,7
4,5 4 3 4 130B7335 | 130B7356
1,5 2,7 2,2 3,2 2,2 39
2,2 39 3,0 4,5 3,0 4,9
3 4,9 4,0 55 4,0 6,1
4 6,1 55 7,5 55 9,0 10 9 7 4 130B7289 | 130B7324
55 9 7,5 10 7,5 1
7,5 1 11 13 7,5 14 13 12 9 3 130B3195 | 130B3196
11 18 15 18 11 19
15 22 18,5 22 15 23 28 26 21 3 130B4112 | 130B4113
18,5 27 22 27 18 28
22 34 30 34 22 36
45 42 33 3 130B4114 | 130B4115
30 41 37 41 30 48
37 52 45 52 37 54
76 72 57 3 130B4116 | 130B4117*
45 62 55 62 45 65
55 83 75 83 55 87
115 109 86 3 130B4118 | 130B4119*
75 100 90 100 75 105
90 131 - - 90 137 165 156 124 2 130B4121 | 130B4124*

Tabnuua 6.24 CuHyconaHble ¢puAbTpbI AnA npeobpasoBaTtenen YactoTbl 525-600 B n 525-690 B

1) Homepa 0ns 3akasa, umetoujue nomemky * omuocamcs K IP23.

MNapameTp

HacTpoiika

14-00 Modens kKommymayuu

[1] SFAVM

14-01 Yacmoma

KoMmmymayuu

yCTaHaBNMBaTb YaCTOTY KOMMYTaunUn HUXKe 4aCTOTbl KOMMYyTauunn OTAENbHOIo ¢VIJ'Ipra.

YcTaHaBIMBAETCA B COOTBETCTBMMN C KOHKPETHbIM GpUALTPOM. YKazaHO Ha nacnopTHol Tabnmuke ¢punbtpa 1 B
pyKoBogfcTBe BblxofHOro ¢unbrpa. MNpu ncnonb3oBaHUm CMHYCOMAANbHbIX GUABTPOB HEAOMYCTIMO

14-55 BbixoOHoU ¢punemp

[2] CuHyconp. dunbTp, PrKCMpos.

Tabnuua 6.25 Hactpoiiku napameTpoB AnsA paboTbl ¢ CMHYcOuAANbHbIMN GUNbLTPamMn
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6.2.9 Ounbtpbl dU/dt

HomuHanbHble XxapaKTepucTuKn npeobpasoBaTenisa 4acToTbl .
[B] HoMuHanbHbIl TOK ¢unbrpa [B] Homep pgna 3akasa
380 460/480
npu 60 | npu 60
r r 575/600| 690
200-240 380-440 441-500 525-550 551-690 " 4 npun 60 [ npwm IPOO P20 IP54
200-400/| 500/525
My 50 Iy
440 npun | npun 50
50 'y Ty
[kw1 [ [A] | [kWI1[ [A] | [kW] | [A] | [kw] | [A] [[kWI| [A] [A] [A] [A] [A]
3 [125] 55 | 13 55 11 55 [ 95| 11|16
37116 | 75| 16 75 1145 75 [115] 1,5 | 2.2
22 |32 He He
3 4,5 17 15 13 10 |onpegene| 130B7367" | onpepene
- - - - - - - - 4 |55 H H
55 (75
75 | 10
55 (242 11 24 1 21 7,5 14 1 13
7,5 1308 15 | 32 15 27 1 19 15 | 18
44 40 32 27 (130B2835| 130B2836* | 130B2837
- - 1185375 185 | 34 15 23 | 185 22
- - 22 | 44 22 40 | 185 | 28 22 | 27
11 46,2 30 | 61 30 52 30 43 30 | 34
15 |594| 37 73 37 65 37 54 37 41
920 80 58 54 | 130B2838| 130B2839* | 130B2840
1851748( 45 | 90 55 80 45 65 45 | 52
22 | 88 - - - - - - - -
- - 55 | 62
55 | 106 | 75 105 | 55 87 75 | 83 106 105 94 86 | 130B2841 | 130B2842* | 130B2843
30 | 115 75 | 147 | 90 | 130 | 75 | 113 [ 90 | 108
37 143 90 | 177 - - 9 | 137 - - 177 160 131 108 | 130B2844 | 130B2845* | 130B2846
45 | 170 - - - - - - - -

Tabnuua 6.26 Ounbtpbl du/dt ana 200-690 B nepem. Toka

1) CneyuaneHsie pasmepel Kopnycog A3, noddepxusaiowjue ycmaHo8Ky 8epmuKanbHO Opy2 Ha Opyaa u ycmaHoeKy Opye pAaoom C Opy2OM.
ModksoyeHue K npeobpazosamesto 4Yacmomel 8bINOJIHAEMCA HECBeMHbIM SKPAHUPOBAHHbIM Kabesiem.

MNapameTp Hactpoiika

14-01 Yacmoma KommMmymayuu YcTaHaBnmBaTb 4acToTy KOMMYyTauuun 6onee BbICOKOW, Yem YKa3aHO AnAa oTAesibHOro d)VI}'Ipra, He
pekomeHayeTcA.

14-55 BoixooHoU ¢punemp [0] Be3 ¢unbTpa

14-56 Capacitance Output Filter [He ncnonb3ayetca

14-57 Inductance Output Filter |He ncnonb3ayetca

Tabnuua 6.27 HacTpoiiku napameTpoB gns pa6otbl ¢unbrpa dU/dt
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6.2.10 OunbTpbl cCMHbA3HbIX MOMeEX

Pasmep Homep 3aka3sa |Pa3mep ceppgeuHuka Macca
Kopnyca w w H h d [kr]
AnB 130B3257 60 43 40 25 22,3 0,25
C1 130B7679 82,8 57,5 45,5 20,6 33
C2,C3, ¢4 130B3258 102 69 61 28 37 1,6
D 130B3259 189 143 126 80 37 2,45
Tabnuua 6.28 OunbTpbl CHPa3HbLIX MOMEX, HOMepa AnA 3aKasa
2
w a
2=}
R
1 =
d
N
I| <
| \ \\
Y
PucyHok 6.4 CeppeuHuk HF-CM
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TexHuueckune XapaKTepnuctukn PyKOBOACTBO Nno NPOeKTNpoBaHNIO

7 TexHnyeckune xapakTepucTnkm

7.1 JneKTpUUYeCcKme XapaKTepUCTUKN

7.1.1 MNuTtaHue ot cetn 1 x 200-240 B nepem. ToKa

O6o03HaueHue Tuna P1K1 | P1K5 | P2K2 | P3KO | P3K7 | P5K5 P7K5 P15K P22K
TvnoBaA MoOLWHOCTb Ha Bany [KBT] 1,1 1,5 2,2 3,0 3,7 5,5 7,5 15 22
l'zzml:Haﬂ BbIXOZHAA MOLLYHOCTb Ha Bany [n. c.] npwu 15 20 29 40 49 75 10 20 30
Knacc 3awmtbl Kopnyca IP20/waccn A3 - - - - - - - -
Knacc 3awmTbl Kopnyca IP21/Tun 1 - B1 B1 B1 B1 B1 B2 1 c2
Knacc 3awmtbl Kopnyca IP55/Tun 12 A5 B1 B1 B1 B1 B1 B2 1 c2
Knacc 3awmTbl Kopnyca IP66/NEMA 4X A5 B1 B1 B1 B1 B1 B2 1 c2
BbixogHoW TOK

HenpepbiBHbIi (3 x 200-240 B) [A] 6,6 7,5 10,6 12,5 16,7 24,2 30,8 59,4 88
MpepbiBUCTbIN (3 X 200-240 B) [A] 7.3 8,3 11,7 13,8 18,4 26,6 33,4 65,3 96,8
HenpepbiBHaa mowHocTb (npu 208 B) [KBA] 2,4 2,7 3,8 4,5 6,0 8,7 111 21,4 31,7
MakKc. BXogHOI TOK

HenpepbiBHbiin (1 x 200-240 B) [A] 12,5 15 20,5 24 32 46 59 111 172
MpepbiBucTbin (1 x 200-240 B) [A] 13,8 16,5 22,6 26,4 35,2 50,6 64,9 1221 189,2
Makc. Tok npeaBapuTenbHbiX npefoxpaHutenen [A] 20 30 40 40 60 80 100 150 200

[ononHutenbHble TeXHNYECKNE XapaKTepUCTUKn

Makc. nonepeyHoe cevyeHme Kabens (ceTb, asuratesb,

TOPMO3) 0,2-4 (4-10) 10 (7) 35 (2) 50 (1/0) | 95 (4/0)
[Mm?] ([AWG])

Makc. nonepeuHoe ceueHue kabens? anacet c 2 x50 (2
pasbeanHnuTENEM 16(6) | 16(6) | 16 (6) | 16 (6) | 16 (6) | 16 (6) 25 (3) 50 (1/0) x 1/0) 9
mm?] (TAWG]) 10
Makc. nonepeuHoe ceueHue kabena? ana cetn 6e3

pasbeanHuTensa 16(6) | 16 (6) | 16 (6) | 16 (6) | 16 (6) 16 (6) 25 (3) 50 (1/0) 95 (4/0)
[mm’] ([AWG])

HomuHan kabena no temnepatype usonauyum [°C] 75 75 75 75 75 75 75 75 75

PacueTHble NoTepy MOLWHOCTM®) NpY MaKCUManbHOI

HOMMHAnbHOM Harpy3ke [BT]Y 44 30 44 60 74 110 150 300 440

Kng> 0,98 0,98 0,98 0,98 0,98 0,98 0,98 0,98 0,98

Ta6bnuua 7.1 MutaHune ot cetn 1 x 200-240 B nepem. ToKa, HopmanbHaA neperpyska (NO) 110 % B TeueHune 1 MuHyTbl, P1K1-P22K
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7.1.2 luTtanHue ot cetn 3 x 200-240 B nepem. ToKa

O603HauyeHne TNa PK25 PK37 PK55 PK75
Bbicokas (HO)/HopmanbHaa neperpyska (NO)" HO | NO HO NO HO NO HO NO
TvnosaA MoLWHOCTb Ha Bany [KBT] 0,25 0,37 0,55 0,75
TunuuHaa BbIXOAHAA MOLHOCTb Ha Bany [n. ¢.] npu 208 B 0,34 0,5 0,75 1
Knacc 3awmtbl Kopnyca |P20/waccn®

Knacc 3az-‘.|I/ITbI KoEnzca IP21/Tun 1 A2 A2 A2 A2
Knacc 3awmtbl Kopnyca IP55/Tun 12

Knacc 3awmtbl kopnyca IP66/NEMA 4X A4/AS A4/AS A4/RS A4/AS
BbixogHoOI TOK

HenpepbiBHbIN (3 x 200-240 B) [A] 1,8 2,4 3,5 4,6
MpepbiBUCTbIfA (3 X 200-240 B) [A] 2,7 2,0 3,6 2,6 53 39 6,9 51
HenpepbiBHaa mowHocTb (npu 208 B) [KBA] 0,65 0,86 1,26 1,66
Makc. BxogHO TOK

HenpepbiBHbIi (3 x 200-240 B) [A] 1,6 2,2 3,2 4,1
MpepbiBUCTbIN (3 X 200-240 B) [A] 2,4 1,8 33 24 4,8 35 6,2 4,5
Makc. ToK npefBapuTenbHbIX NpegoxpaHuTenen [A] 10 10 10 10

ﬂOnOﬂHVITeﬂbele TeXHNYeCKNe Xapaktepnctnkn

Makc. nonepeyHoe ceuyeHve kabens? ansa cetu,
4,4,4(12,12,12)

2
BUraTens, TOpMo3a U Lenu pasgeneHnsa Harpysku [Mm
A P 4 pasA 24 [raw’] (MuHMMYM 0,2 (24))

([AWG])

Makc. nonepeuHoe ceueHne kabena? ana pasbeguHuTens

2 6,4,4 (10,12, 12)
cetn [mm7] ([AWG])

PacyeTHble NoTepy MOLHOCTM®) NPy MaKCManbHoIi

21 29 42 54
HOMUWHasbHON Harpyske [BT]?
Knos 0,94 0,94 0,95 0,95

Ta6bnuua 7.2 MuTtaHue ot cetn 3 x 200-240 B nepem. Toka, PK25-PK75
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0O603HauyeHne TMNa

P1K1

P1K5

P2K2

P3KO

P3K7

Bbicokas (HO)/HopmanbHas neperpyska (NO)”

HO NO

HO NO

HO NO

HO NO

HO NO

TunoBaA MoLWHOCTb Ha Bany [KBT]

1,1

1,5

2,2

3,0

3,7

TunNuuHaa BbIXOAHAA MOLHOCTb Ha Bany [n. c.] npu
208 B

1,5

Knacc 3awmtbl kopnyca IP20/waccu®
Knacc 3awmtbl kKopnyca I1P21/Tun 1

A2

A2

A2

A3

A3

Knacc 3awmtbl Kopnyca IP55/Tun 12
Knacc 3awmtbl kopnyca IP66/NEMA 4X

A4/A5

A4/A5

A4/A5

A5

A5

BbixogHoOI TOK

HenpepbiBHbIN (3 x 200-240 B) [A]

6,6

7,5

10,6

12,5

16,7

MpepbiBucTbin (3 x 200-240 B) [A]

9,9 73

11,3 8,3

15,9 11,7

18,8 13,8

25 18,4

HenpepbiBHaa mowHocTb (npu 208 B) [KBA]

2,38

2,70

3,82

4,50

6,00

Makc. BXogHOI TOK

HenpepbiBHbin (3 x 200-240 B) [A]

59

6,8

9,5

15,0

MpepbiBUCTbIN (3 X 200-240 B) [A]

89 6,5

10,2 7,5

14,3 10,5

22,5 16,5

Makc. ToK npefBapuTenbHbIX npegoxpaHutenen [A]

20

20

20

32

ﬂ,OnOﬂHVITeﬂbele TeXHNYeCKNe XapakTtepnctnkn

Makc. nonepeuHoe ceueHue Kabens? ansa cetu,
LBUraTesns, TOPMO3a 1 LN PasfenieHns HarpysKm
mm?] (TAWG])

4,4,4(12,12,12)
(MUHMMYM 0,2 (24))

Makc. nonepeuHoe ceuyeHne kabena? ansa
pasbeanHuTens
[Mm’] ([AWG])

6,4,4(10,12,12)

PacueTHble norepmu MOLLlHOCTI/I3) npun MaKCMManbHOM

HOMUWHasbHON Harpyske [BT]?

63

82

116

155

185

KH,D,S)

0,96

0,96

0,96

0,96

0,96

Ta6nuua 7.3 MuTtaHue ot cetn 3 x 200-240 B nepem. Toka, P1K1-P3K7
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O603HayeHne TNa P5K5 P7K5 P11K P15K
Bbicokas (HO)/HopmanbHas neperpyska (NO)" HO NO HO NO HO NO HO NO
TunoBaA MoLWHOCTb Ha Bany [KBT] 3,7 5,5 5,5 7,5 7,5 11 11 15
l’l;gm;Haﬂ BbIXOfHAA MOLLYHOCTb Ha Bany [n. c.] npwu 50 75 75 10 10 15 15 20
IP20/waccm 7 B3 B3 B3 B4
Knacc 3awmtbl Kopnyca I1P21/Tun 1

Knacc 3awmtbl kopnyca IP55/Tun 12 B1 B1 B1 B2
Knacc 3awmtbl kopnyca IP66/NEMA 4X

BbixogHoOI TOK

HenpepbiBHbIii (3 x 200-240 B) [A] 16,7 24,2 24,2 30,8 30,8 46,2 46,2 59,4
MpepbiBUCTbIA (3 X 200-240 B) [A] 26,7 26,6 38,7 339 49,3 50,8 73,9 65,3
HenpepbiBHaa mowHocTb (npu 208 B) [KBA] 6,0 8,7 8,7 11,1 1,1 16,6 16,6 21,4
Makc. BxogHOI TOK

HenpepbiBHbili (3 x 200-240 B) [A] 15,0 22,0 22,0 28,0 28,0 42,0 42,0 54,0
MpepbiBUCTbIN (3 X 200-240 B) [A] 24,0 24,2 35,2 30,8 44,8 46,2 67,2 59,4
Makc. ToK npefBapuTenbHbIX npefoxpaHutenen [A] 63 63 63 80
JononHutenbHble TeXHNYECKNE XapaKTePUCTUKN

Makc. nonepeyHoe ceuyeHue kabens? ansa cetu,

TOPMO3a, ABUraTeNAa 1 Lenn pasgeneHna Harpysku, 10, 10, - (8, 8, -) 10, 10, - (8, 8, -) 10, 10, - (8, 8, -) 35,--(2,--)
IP20 [mm?] ([AWG])

Makc. nonepeuHoe ceueHuve kabena? gnsa cetu,

TOpMO3a U Uenu pasgeneHns Harpysku, Knacc 3awumtol | 16, 10, 16 (6, 8, 6) [ 16, 10, 16 (6, 8, 6) | 16, 10, 16 (6, 8, 6) 35,--(2,--)

IP21 [MMm?] ([AWG])

Makc. nonepeuHoe ceueHue kabens? ana asuratens,
Knacc 3awmtbl IP21
[Mm?] ([AWG])

10,10, - (8, 8, -)

10, 10, - (8, 8, -)

10, 10, - (8, 8, -)

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

Makc. nonepeuHoe ceueHue kabens? ans
pasbeanHUTens cetn
[Mm?] (TAWG])

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

35(2)

PacueTHble NoTepU MOLLHOCTMY NpY MaKCUManbHO

HOMMWHaNIbHOWM Harpyske BT}

239 310

239 310

371 514

463 602

KI'I,ELS)

0,96

0,96

0,96

0,96

Ta6nuua 7.4 MuTtaHune ot cetn 3 x 200-240 B nepem. Toka, P5K5-P15K
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0O603HauyeHne TMNa

P18K P22K P30K

P37K

P45K

Bbicokasa (HO)/HopmanbHaa neperpyska
(NO)”

HO NO HO NO HO NO

HO NO

HO NO

TunosaA MoLWHOCTb Ha Bany [KBT]

15 18,5 18,5 22 22 30

30 37

37 45

TunnyHan BbIXOAHaA MOLYHOCTb Ha Bany [n.
c.] npn 208 B

20 25 25 30 30 40

40 50

50 60

Knacc 3awmtbl kopnyca IP20/waccu?”

B4 a3 a3

ca

ca

Knacc 3awmtbl Kopnyca I1P21/Tun 1
Knacc 3awmtbl Kopnyca IP55/Tun 12
Knacc 3awmtbl kopnyca IP66/NEMA 4X

1 1 1

c2

2

BbixogHoOI TOK

HenpepbiBHbIN (3 x 200-240 B) [A]

594 74,8 74,8 88,0 88,0 115

115 143

143 170

MpepbiBucTbin (3 x 200-240 B) [A]

89,1 82,3 112 96,8 132 127

173 157

215 187

HenpepbiBHaa mowHocTb (npu 208 B) [KBA]

21,4 26,9 26,9 31,7 31,7 41,4

41,4 51,5

51,5 61,2

Makc. BXogHOI TOK

HenpepbiBHbin (3 x 200-240 B) [A]

54,0 68,0 68,0 80,0 80,0 104

104 130

130 154,0

MpepbiBUCTbIN (3 X 200-240 B) [A]

81,0 74,8 102 88,0 120 114

156 143

195 169,0

Makc. ToK npeaBapuTebHbIX
npepgoxpaHuTenen [A]

125 125 160

200

250

ﬂ,OnOﬂHVITeﬂbele TeXHNYeCKne XapakTtepucT

NKun

Makc. nonepeuHoe ceyeHvie Kabens gns
ceTn, TOpMO3a, ABUraTeNs u uenm
pasgeneHuns Harpysku, Knacc sawutsl IP20
mm?] (TAWG])

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

150 (300 MCM)

150 (300 MCM)

Makc. nonepeyHoe ceueHune Kabena ans cetu
W aBuratens, Knaccol 3awmtbl IP21, IP55, IP66
mm?] ([AWG])

50 (1) 50 (1) 50 (1)

150 (300 MCM)

150 (300 MCM)

Makc. nonepeyHoe ceyeHune Kabensa gna
TOPMO3a U LEeNu pasfeneHns Harpysku,
Knaccbl 3awuThl IP21, IP55, IP66 [Mm?] ([AWG])

50 (1) 50 (1) 50 (1)

95 (3/0)

95 (3/0)

Makc. nonepeyHoe ceyeHune kabena? ans
pasbeaunutena [Mm?] ([AWG])

50, 35, 35
(1,22

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

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

PacueTHble noTepy MOLWHOCTW®) Npu

MaKCMMasnbHOM HOMUHAMbHOM Harpy3ske [BT]?

624 737 740 845 874 1140

1143 1353

1400 1636

Kna

0,96 0,97 0,97

0,97

0,97

Tabnuua 7.5 MutaHne ot cetn 3 x 200-240 B nepem. Toka, P18K-P45K
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TexHuueckune xa PaKTepUCTUKN

VLT® AQUA Drive FC 202

7.1.3 lutanHue ot cetn 1 x 380-480 B nepem. Toka

O603HayeHne TNa P7K5 P11K P18K P37K
TvinoBasA MoOLWHOCTb Ha Bany [KBT] 7.5 11 18,5 37
TunuyHas BbIXOAHAA MOLHOCTb Ha Bany [n. ] npu 240 B 10 15 25 50
Knacc 3awmtbl kopnyca I1P21/Tun 1 B1 B2 Ci1 c2
Knacc 3awmtbl kopnyca IP55/Tun 12 B1 B2 C1 c2
Knacc 3awmtbl kopnyca IP66/NEMA 4X B1 B2 C1 c2
BbixogHoOI TOK

HenpepbiBHbii (3 x 380-440 B) [A] 16 24 37,5 73
MpepbiBUCTbIN (3 X 380-440 B) [A] 17,6 26,4 41,2 80,3
HenpepbiBHbin (3 x 441-480 B) [A] 14,5 21 34 65
MpepbiBUCTBIN (3 X 441-480 B) [A] 15,4 23,1 37,4 71,5
HenpepbiBHaa mowHocTb (Npu 400 B) [KBA] 11,0 16,6 26 50,6
HenpepbiBHaa mowHocTb (Npu 460 B) [KBA] 11,6 16,7 27,1 51,8
Makc. BxogHOI TOK

HenpepbiBHbin (1 x 380-440 B) [A] 33 48 78 151
MpepbiBucTbin (1 x 380-440 B) [A] 36 53 85,5 166
HenpepbiBHbiin (1 x 441-480 B) [A] 30 41 72 135
MpepbiBucTbin (1 x 441-480 B) [A] 33 46 79,2 148
Makc. Tok npeaBapuTenbHbiX npefoxpaHutenen [A] 63 80 160 250
[JlononHutenbHble TEXHNYECKNE XapaKTepPUCTUKN

Makc. nonepeuHoe ceueHue Kabensa ansa cetw, ABuraTens,

TOopMO3a 10 (7) 35(2) 50 (1/0) 120 (4/0)
[Mm?] (TAWG])

PacyeTHble noTepy MOLHOCTM®) NpY MaKcManbHoii

HOMUHaNbHOM Harpyske [BT]¥ 300 440 740 1480
Kng> 0,96 0,96 0,96 0,96

Tabnuua 7.6 MutaHne ot cetn 1 x 380-480 B nepem. ToKa, HopmanbHaA neperpyska (NO) 110 % B TeueHune 1 MuHyTbl, P7K5-P37K
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TexHuueckune xa PaKTepUCTUKN

PyKOBOACTBO Nno NPOeKTNpoBaHNIO

7.1.4 TutanHue ot cetn 3 x 380-480 B nepem. Toka

0O603HayeHune Tnna

PK37

PK55 PK75

P1K1

P1K5

Bbicokaa (HO)/HopmanbHas

neperpyska (NO)"

HO

NO

HO NO HO NO

HO

NO

HO

NO

TunosaA MoLWHOCTb Ha Bany [KBT]

0,37

0,55 0,75

TunuyHaa BbIXxofHaA MOLHOCTb Ha
sany [n. c] npn 460 B

0,5

0,75 1,0

2,0

Knacc 3awuTbl Kopnyca P20/

waccm®

A2

A2 A2

A2

A2

Knacc 3awmtbl kopnyca IP55/Tun
12

Knacc 3awmtbl kopnyca IP66/NEMA
4X

A4/A5

A4/A5 A4/A5

A4/A5

A4/A5

BbixogHoOI TOK

HenpepbiBHbIN (3 x 380-440 B) [A]

13

1,8 24

4,1

MpepbiBucTbin (3 x 380-440 B) [A]

2,0

27 | 20 36 | 26

45 |

62 |

4,5

HenpepbiBHbIN (3 x 441-480 B) [A]

1,2

1,6 2,1

34

MpepbiBucTbin (3 x 441-480 B) [A]

24 | 18 32 | 23

41 |

51 |

3,7

HenpepbiBHas mowHocTb (npu 400
B) [KBA]

0,9

1,3 1.7

2,8

HenpepbiBHasa mowHoCTb (npu 460
B) [KBA]

0,9

2,7

Makc. BxogHOI TOK

HenpepbiBHbIN (3 x 380-440 B) [A]

1,2

1,6 2,2

3,7

MpepbiBUCTBIN (3 X 380-440 B) [A]

24 | 18 33 | 24

41 |

56 |

4,1

HenpepbiBHbIN (3 x 441-480 B) [A]

1,0

1,4 1.9

31

MpepbiBUCTBIN (3 X 441-480 B) [A]

21 | 15 29 | 2

41 |

47 |

34

Makc. ToK npeABapuTeNbHbIX
npepgoxpaHuTenen [A]

[dononHutenbHble TeXHNYECKNE XapaKTepUCTuKm

Makc. nonepeyHoe ceyeHune
kabena? gna cetn, Topmosa,
IBUraTensa v Uenu pasgeneHus
Harpyskm, Knaccol 3awutbl IP20,
IP21 [mm?] ([AWG])

4,4,4(12,12,12)
(MrHMMYM 0,2 (24))

Makc. nonepeyHoe ceyeHune
Kabens? gna cetn, TopMmo3a,
LBUraTensa v Uenu pasfeneHua
Harpyskm, Knaccol 3awutbl P55,
IP66 [Mm’] ([AWG])

4,4,4(02,12,12)

Makc. nonepeyHoe ceyeHune
kabena? pna pasbeanHuTens [Mm?]
(IAWG])

6, 4,4 (10,12, 12)

OLieHOYHOe 3HaueHe NoTepu
moLHocTn?)

NPY HOMUHANBHON MaKC. Harpyske
[Br]¥

35

42 46

58

62

Kngo

0,93

0,95 0,96

0,96

0,97

Ta6nuua 7.7 MutaHue ot cetn 3 x 380-480 B nepem. Toka, PK37-P1K5

MG20N650
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TexHuuecKune xa PaKTepPNCTUKN

VLT® AQUA Drive FC 202

0O603HauyeHne TMNa

P2K2

P3K0 P4K0

P5K5

P7K5

Bbicokaa (HO)/HopmanbHasa

neperpyska (NO)"

HO

NO

HO NO HO NO

HO

NO

HO

NO

TunoBaA MoLWHOCTb Ha Bany [KBT]

2,2

3,0 4,0

55

7,5

TunuyHaa BbIXOJHAA MOLHOCTb Ha
sany [n. c.] npn 460 B

2,9

4,0 53

7,5

10

Knacc 3awutbl Kopnyca 1P20/

waccm®

A2

A2 A2

A3

A3

Knacc 3awmtbl kopnyca IP55/Tun 12
Knacc 3awmtbl kopnyca IP66/NEMA
4X

A4/A5

A4/A5 A4/A5

A5

A5

BbixogHoOI TOK

HenpepbiBHbIN (3 x 380-440 B) [A]

5,6

7,2 10

13

MpepbiBucTbin (3 x 380-440 B) [A]

84 |

6,2

108 | 79 150 |

19,5

[ 143

24,0

HenpepbiBHbin (3 x 441-480 B) [A]

4,8

6,3 8,2

1

MpepbiBUCTbIN (3 X 441-480 B) [A]

72 |

53

95 | 69 123 | 90

16,5

[ 12

21,8

HenpepbiBHasa mowHocTb (npu 400
B) [KBA]

39

5,0 6,9

9,0

HenpepbiBHasa mowHoCTb (npu 460
B) [KBA]

38

50 6.5

Makc. BxogHOI TOK

HenpepbiBHbIN (3 x 380-440 B) [A]

50

6,5 9,0

MpepbiBUCTbIN (3 X 380-440 B) [A]

75 |

55

98 | 72

17,6

HenpepbiBHbIN (3 x 441-480 B) [A]

4,3

57 74

MpepbiBUCTBIN (3 X 441-480 B) [A]

65 |

4,7

86 | 63 11 | 81

14,9

Makc. ToK npeABapuTebHbIX
npepgoxpaHuTenen [A]

20

20 20

[ononHutenbHble TeXHNYECKNE XapaKTepucTukm

Makc. nonepeyHoe ceveHune
kabena? gna cetn, Topmo3a,
[BUraTens 1 Uenu pasgeneHus
Harpyskm, Knaccol 3awutbl P20,
IP21 [mm?] ([AWG])

4,4,4(12,12,12)
(MrHUMYM 0,2 (24))

Makc. nonepeyHoe ceyeHune
Kabens? gna cetn, TopMo3a,
[BUraTena v Uenu pasgeneHuna
Harpyskm, Knaccol 3awutbl P55,
IP66 [Mm’] ([AWG])

4, 4,4 (012,12, 12)

Makc. nonepeyHoe ceueHune
kabena? pna pasbeanHuTENA [Mm?]
(IAWG])

6,4,4(10,12,12)

OLieHOYHOe 3HaueHe NoTepu
moLHocTn?)

NPV HOMUHANBHON MaKC. HarpysKe
[B1]¥

88

116 124

187

225

Kngo

0,97

0,97 0,97

0,97

0,97

Ta6bnuua 7.8 MutaHue ot cetn 3 x 380-480 B nepem. Toka, P2K2-P7K5
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TexHuueckune xa PaKTepUCTUKN

PyKOBOACTBO Nno NPOeKTNpoBaHNIO

0O603HauyeHne TMNa

P11K

P15K P18K

P22K P30K

Bbicokaa (HO)/HopmanbHas

neperpyska (NO)"

HO

HO NO HO NO

HO NO HO NO

TvnoBaA MoOLWHOCTb Ha Bany [KBT]

7,5

1 15 15 18,5

22,0 22,0 22,0 30

TunuyHaa BbIXOJHAA MOLHOCTb Ha
sany [n. c.] npn 460 B

15 20 20 25

30 30 30 40

Knacc 3awutbl Kopnyca 1P20/

waccmn”

B3

B3 B3

B4 B4

Knacc 3awmtbl kKopnyca I1P21/Tun 1

B1

B1 B1

B2 B2

Knacc 3awmtbl kopnyca IP55/Tun
12

Knacc 3awmtbl Kopnyca IP66/NEMA
4X

B1

B1 B1

B2 B2

BbixogHoI TOK

HenpepbiBHbiN (3 x 380-440 B) [A]

24

24 32 32

37,5 44 44 61

MpepbiBUCTbIN (Neperpyska 60 ¢)
(3 x 380-440 B) [A]

26,4

35,2 51,2

60 48,4 70,4 67,1

HenpepbiBHbIn (3 x 441-480 B) [A]

21

21 27 27 34

34 40 40 52

MpepbiBuCTbIN (Neperpyska 60 ¢)
(3 x 441-480 B) [A]

29,7 43,2

54,4 44 64 61,6

HenpepbiBHasa mowHocTb (npu 400
B) [KBA]

16,6

22,2 22,2 26

26 30,5 30,5 42,3

HenpepbiBHaA MoOLWHOCTb (Npu 460
B) [KBA]

16,7

21,5 271

271 31,9 31,9 41,4

Makc. BxogHOI TOK

HenpepbiBHbI (3 x 380-440 B) [A]

22

22 29 29 34

34 40 40 55

MpepbiBUCTLIN (Neperpy3ka 60 c)
(3 x 380-440 B) [A]

24,2

46,4

54,4 44 64 60,5

HenpepbiBHbIN (3 X 441-480 B) [A]

19

19 25 25 31

31 36 36 47

MpepbiBUCTLIA (Neperpy3ka 60 c)
(3 x 441-480 B) [A]

20,9

27,5 40 341

49,6 39,6 57,6

Makc. ToK npeABapuTebHbIX
npepoxpaHutenei [A]

63

63 63

63 80

[ononHutenbHble TeXHNYECKNE XapaKTepUCTuKm

Makc. nonepeyHoe ceuyeHue
Kabens? ana ceTn, Topmo3a 1 Lenu
pasgeneHuns Harpysku, Knaccbi
3awuTbl IP21, IP55, IP66 [MMm?]
(IAWG])

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

35 -2+

Makc. nonepeyHoe ceueHune
kabens? pns ABuratens, KNaccbl
3awuTbl IP21, IP55, IP66 [MMm?]
(IAWG])

10, 10, (8, 8,)

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

Makc. nonepeyHoe ceueHune
kabena? gna cetn, Topmosa,
IOBUraTens v Uenu pasgeneHus
Harpysku, Knacc 3awutbl IP20 [Mm?]
(IAWG])

10, 10,- (8, 8,-)

35 --(2-9)

Makc. nonepeyHoe ceueHune
kabena? gna pasbveauHutensa [Mm?]
(IAWG])

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

OLeHoYHOe 3HaueHne notepu
motHocTn?

NPV HOMUHAMLHON MaKC. Harpyske
[BT]‘”

291

392

291 392 379 465

444 525 547 739

Kna

0,98

0,98 0,98

0,98 0,98

Ta6bnuua 7.9 MurtaHue ot cetn 3 x 380-480 B nepem. Toka, P11K-P30K
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TexHuueckune xa PaKTepUCTUKN

VLT® AQUA Drive FC 202

0O603HauyeHne TMNa

P37K

P45K

P55K

P75K

P90K

Bbicokaa (HO)/HopmanbHas

neperpyska (NO)"

HO

NO

HO

NO

HO

NO

HO NO

HO NO

TvnoBaA MoOLWHOCTb Ha Bany [KBT]

30

37

37

45

45

55

55 75

75 90

TunuyHaa BbIXOJHAA MOLHOCTb Ha
sany [n. c.] npn 460 B

40

50

50

60

60

75

75 100

100 125

Knacc 3awutbl Kopnyca 1P20/

waccm®

B4

a3

a3

ca

ca

Knacc 3awmtbl kKopnyca I1P21/Tun 1

1

1

Cc1

c2

(@)

Knacc 3awmtbl kopnyca IP55/Tun 12
Knacc 3awmtbl Kopnyca IP66/NEMA
4X

1

1

1

c2

(@)

BbixogHoOI TOK

HenpepbiBHbIN (3 x 380-440 B) [A]

61

73

73

90

90

106

106 147

147 177

MpepbiBucTbIN (Neperpyska 60 ¢) (3
X 380-440 B) [A]

91,5

80,3

110

99

135

117

159 162

221 195

HenpepbiBHbIn (3 x 441-480 B) [A]

52

65

65

80

80

105

105 130

130 160

MpepbiBucTbIn (Neperpyska 60 ¢) (3
x 441-480 B) [A]

78

71,5

97,5

88

120

116

158 143

195 176

HenpepbiBHasa mowHocTb (npu 400
B) [KBA]

42,3

50,6

50,6

62,4

62,4

73,4

73,4 102

102 123

HenpepbiBHaA MoWHOCTb (Npu 460
B) [KBA]

414

63,7

63,7

83,7

83,7 104

103,6 128

Makc. BxogHOI TOK

HenpepbiBHbI (3 x 380-440 B) [A]

55

66

66

82

82

96

96 133

133 161

MpepbiBUCTLIA (Neperpyska 60 c) (3
X 380-440 B) [A]

82,5

72,6

99

90,2

123

106

144 146

200 177

HenpepbiBHbIN (3 X 441-480 B) [A]

47

59

59

73

73

95

95 118

118 145

MpepbiBUCTLIA (Neperpyska 60 c) (3
X 441-480 B) [A]

70,5

64,9

88,5

80,3

110

105

143 130

177 160

Makc. ToK npeaBapuTebHbIX
npepoxpaHutenein [A]

100

125

160

250

250

[ononHutenbHble TeXHNYECKNE XapaKTepUCTuKm

Makc. nonepeyHoe ceyeHne kabens
INA CeTV U ABUraTens, Knacc
3awmThl P20 [Mm?] ([AWG])

35(2)

50 (1)

50 (1)

150 (300 MCM)

150 (300 MCM)

Makc. nonepeyHoe ceueHne kabens
[NA TOPMO3a 1 Lenu pasfeneHns
Harpysku, Knacc 3awutbl P20

[mm?] ([AWG])

35(2)

50 (1)

50 (1)

95 (4/0)

95 (4/0)

Makc. nonepeuHoe ceyeHve Kabens
ANA ceTn 1 ABuraTtens, Knaccol
3awuTbl IP21, IP55, IP66

[Mm?] (TAWG])

50 (1)

50 (1)

50 (1)

150 (300 MCM)

150 (300 MCM)

Makc. nonepeuyHoe ceyeHue Kabens
AnA TOpMO3a 1 uenun pasgeneHus
Harpysku, Knaccol 3awutsl 1P21,
IP55, IP66 [MMm?] ([AWG])

50 (1)

50 (1)

50 (1)

95 (3/0)

95 (3/0)

Makc. nonepeyHoe ceyeHune
Kabena? gna pasbeanHUTENA cetun
mm?] (TAWG])

50, 35, 35
(1,22

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

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

OueHOYHOe 3HayeHne noTeput
motHocTn?

MPY HOMUHANBHO MaKC. Harpyske
[Br]¥

570

698

697

843

891

1083

1022 1384

1232 1474

Knas

0,98

0,98

0,98

0,98

0,99

Ta6nuua 7.10 MutaHune ot cetn 3 x 380-480 B nepem. Toka, P37K-P90K
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TexHuueckune XapaKTepnuctukn PyKOBOACTBO Nno NPOeKTNpoBaHNIO

7.1.5 luTtanHume ot cetn 3 x 525-600 B nepem. ToKa

0O603HayeHune Tnna PK75 P1K1 P1K5 P2K2
Bbicokaa (HO)/HopmanbHas
HO NO HO NO HO NO HO NO
neperpyska (NO)"
TunosaA MoLWHOCTb Ha Bany [KBT] 0,75 1,1 1,5 2,2
TvnosaA MoOLWHOCTb Ha Bany [n.c.] 1 1,5 2 3
Knacc 3awmTbl Kopnyca IP20/waccu
A3 A3 A3 A3
Knacc 3awmtbl Kopnyca IP21/Tun 1
Knacc 3awmtbl Kopnyca IP55/Tun 12 A5 A5 A5 A5
BbixogHoOW TOK
HenpepbiBHbIN (3 x 525-550 B) [A] 1,8 2,6 2,9 4,1
MpepbisycTbiii (3 x 525-550 B) [A] 27 | 20 39 | 29 a4 | 32 62 | 45
HenpepbiBHbIN (3 x 551-600 B) [A] 1,7 24 2,7 39
Mpepbisuctbiit (3 x 551-600 B) [A] 26 | 19 36 | 26 a1 | 30 50 | 43
HenpepbiBHaa mowHocTb npu 550 B
pep B P 17 25 28 3,9
[KBA]
HenpepbiBHaa mowHocTb npu 550 B
pep . P 1,7 24 2,7 39
[KBA]
Makc. BXogHOI TOK
HenpepbiBHbIN (3 x 525-600 B) [A] 1,7 2,4 2,7 4,1
MpepbiBrCTbIN (3 X 525-600 B) [A] 2,6 1,9 3,6 2,6 4,1 3,0 6,2 4,5
Makc. ToK npefBapuTesNibHbIX
PeA up 10 10 10 20
npepoxpaHutenein [A]

p,OI'IOnHI/ITeJ’IbeIe TeXHN4YeCKne Xapaktepnctmkm

Makc. nonepeyHoe ceuyeHne kabena?
OnA ceTw, ABuraTens, TOpMo3a ¥ Lenm 4,4,4 (12,12,12)

pasfeneHuna Harpysku (MrHUMYM 0,2 (24))
[mm’] ([AWG])

Makc. nonepeuHoe ceuyeHue kabens?

ANA pasbeAnHUTeNA ceTn [Mm?] 6,44 (10,12,12)
(IAWG])

OLIEHOHHOG 3HayeHne notepwu

moLyHocTn?)
. 35 50 65 92
NPY HOMUHANBHON MaKC. Harpyske
[B1]¥

Kng> 0,97 0,97 0,97 0,97

Ta6nuua 7.11 MutaHne ot cetn 3 x 525-600 B nepem. Toka, PK75-P2K2
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TexHuuecKune xa PaKTepPNCTUKN

VLT® AQUA Drive FC 202

0O603HauyeHne TMNa

P3KO0

P4Ko

P5K5

P7K5

Bbicokaa (HO)/HopmanbHasa

neperpyska (NO)"

HO

NO

HO

NO HO

NO

HO

NO

TvnoBaA MoLWHOCTb Ha Bany [KBT]

3,0

4,0

55

7,5

TunosaA MoLWHOCTb Ha Bany [n.c.]

7,5

10

Knacc 3awmtbl Kopnyca IP20/waccu
Knacc 3awmTbl kopnyca IP21/Tun 1

A2

A2

A3

A3

IP55/Tvn 12

A5

A5

A5

BbixogHoOW TOK

HenpepbiBHbIN (3 X 525-550 B) [A]

52

6,4

9,5

MpepbiBUCTbIN (3 X 525-550 B) [A]

7,8

57

9,6

7,0 14,3

10,5

| 127

HenpepbiBHbI (3 x 551-600 B) [A]

4,9

6,1

9,0

MpepbiBuCTbIN (3 X 551-600 B) [A]

74

54

9,2

6,7 13,5

9,9

[ 121

HenpepbiBHasa mowHocTb npu 550 B
[KBA]

50

6,1

9,0

HenpepbiBHaa mowHocTb npu 550 B
[KBA]

4,9

6,1

9,0

Makc. BXogHOI TOK

HenpepbiBHbIN (3 x 525-600 B) [A]

5,2

58

8,6

10,4

MpepbiBUCTbIN (3 X 525-600 B) [A]

57

8,7

6,4 12,9

9,5

15,6

11,4

Makc. Tok npeaBapuTenbHbIX
npepoxpaHutenen [A]

20

20

32

32

p,OI'IOnHI/ITeJ’IbeIe TeXHN4YeCKne Xapaktepnuctmkm

Makc. nonepeyHoe ceueHne kabens?
ON1A CeTn, ABUraTens, TopMo3a 1 uenm
pasgeneHns Harpysku

mm?] ([AWG])

44,4 (12,12,12)
(MuHMMYM 0,2 (24))

Makc. nonepeuHoe ceueHue kabens?
ONA pasbefuHUTensa cetu [Mm?]
(IAWG])

6,4,4 (10,12,12)

OLieHOYHOe 3HaueHe NoTepu
moLHocTn?)

NPY HOMUHANBHON MaKC. Harpyske
[B1]¥

122

145

195

261

Kngo

0,97

0,97

0,97

0,97

Ta6nuua 7.12 MutaHne ot cetn 3 x 525-600 B nepem. Toka, P3K0O-P7K5
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TexHuueckune XapaKTepuctukn PyKOBOACTBO Nno NPOeKTNpoBaHMIO

O603HayeHne TNa P11K P15K P18K P22K P30K P37K
Bbicokasa (HO)/
HopManbHasa neperpyska HO NO HO NO HO NO HO NO HO NO HO NO
(NO)”

TunoBaA MOLHOCTb Ha

7,5 1M 1 15 15 18,5 18,5 22 22 30 30 37
Bany [KBT]

TinoBaA MOLWHOCTb Ha

sany [n.c]

Knacc 3awmTbl Kopnyca
IP20/waccn

Knacc 3awmTbl Kopnyca
IP21/Tun 1

Knacc 3awmTbl Kopnyca
IP55/Tvn 12

Knacc 3awmTbl Kopnyca
IP66/NEMA 4X
BbixogHoW TOK

B3 B3 B3 B4 B4 B4

B1 B1 B1 B2 B2 c1

HenpepbiBHbIN (3 x 525-
550 B) [A]

MpepbiBUCTBIN (3 X 525-
550 B) [A]

HenpepbiBHbIN (3 X 551-
600 B) [A]

MpepbiBUCTLIN (3 X 551—
600 B) [A]

HenpepbiBHasa MoLHOCTb
npwu 550 B [KBA]
HenpepbiBHas MOLHOCTb
npu 575 B [KBA]

Makc. BXogHOI TOK

18,4 21 30 25 37 31 45 40 58 47 65 59

17,6 20 29 24 35 30 43 37 54 45 62 57

1 18,1 18,1 21,9 21,9 26,7 26,7 34,3 34,3 41,0 41,0 51,4

1 17,9 17,9 21,9 21,9 26,9 26,9 339 339 40,8 40,8 51,8

HenpepbiBHbI npu 550 B
[A]

MpepbiBUCTHIN NpK 550 B
[A]

HenpepbiBHbI npu 575 B
[A]

MpepbiBUCTBHIN NpK 575 B
[A]

Makc. Tok
npeaBapuTenbHbIX 40 40 50 60 80 100
npepoxpaHutenen [A]

10,4 17,2 17,2 20,9 20,9 25,4 25,4 32,7 32,7 39 39 49

16,6 19 28 23 33 28 4 36 52 43 59 54

9,8 16 16 20 20 24 24 31 31 37 37 47

ﬂOnOﬂHVITeﬂbeIE TeXHNYeCKNe XapakKTtepnctnkn

Makc. nonepeyHoe
ceyeHue kabena? ana
ceTn, TOpMo3a, ABuratens 10, 10,- 35,--
W uenu pasgeneHus (8, 8,-) 2
Harpysku, Knacc 3awutbl
IP20 [mm?] ([AWG])

Makc. nonepeyHoe

ceueHne kabena? gna
ceTun, TopMo3a u Lenu 16, 10, 10 35,
pasgeneHuns Harpysku, (6,8, 8) 2,7
Knaccbl 3awmTbl P21, IP55,
IP66 [Mm?] ([AWG])
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TexHUYecKne XxapakTepuCTUKN VLT® AQUA Drive FC 202

O6o3Hauenme Tna P11K | P15K | Pisk P22K P30K P37K

Makc. nonepeyHoe

ceyeHune kabena? ana
10, 10,- 35, 25, 25

BUratena, Knaccobl
A (8, 8-) (2,4,4)

3awmTbl IP21, IP55, IP66
mm?] ([AWG])

Makc. nonepeuHoe
ceueHne kabena? ana 16, 10, 10 50, 35, 35
pasbeauHuTena cet [Mm’] (6, 8, 8) (1,2,2)

([AWG])

OueHoYHoe 3HauyeHune
notepu mowHoctn?

. 220 300 220 300 300 370 370 440 440 600 600 740
NPY HOMUHANbHOMN MaKC.

Harpyske [BT]?

Knas) 0,98 0,98 0,98 0,98 0,98 0,98

Ta6nuua 7.13 MutaHue ot cetn 3 x 525-600 B nepem. Toka, P11K-P37K
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TexHuueckune xa PaKTepUCTUKN

PyKOBOACTBO Nno NPOeKTNpoBaHNIO

0O603HauyeHne TMNa

P45K

P55K

P75K

P90K

Bbicokaa (HO)/HopmanbHas

neperpyska (NO)"

HO

NO

HO

NO

HO

NO

HO

NO

TunoBaA MoLWHOCTb Ha Bany [KBT]

37

45

45

55

55

75

75

90

TunosaA MoLWHOCTb Ha Bany [n.c.]

50

60

60

75

75

100

100

125

Knacc 3awmtbl Kopnyca IP20/waccu

a

a3

c4

c4

Knacc 3awmtbl kopnyca IP21/Tun 1
Knacc 3awmtbl Kopnyca IP55/Tun 12
Knacc 3awmtbl kopnyca IP66/NEMA 4X

1

1

(@)

(@)

BbixogHoW TOK

HenpepbiBHbIN (3 x 525-550 B) [A]

54

65

65

87

87

105

105

137

MpepbiBUCTbIN (3 X 525-550 B) [A]

81

72

98

96

131

116

158

151

HenpepbiBHbIN (3 x 525-600 B) [A]

52

62

62

83

83

100

100

131

MpepbiBUCTbIN (3 X 525-600 B) [A]

78

68

93

91

125

110

150

144

HenpepbiBHaA mowHocTb npu 525 B
[KBA]

51,4

61,9

61,9

82,9

829

100

100,0

130,5

HenpepbiBHaA mowHocTb npu 575 B
[KBA]

51,8

61,7

61,7

82,7

82,7

99,6

99,6

130,5

Makc. BXogHOI TOK

HenpepbiBHbI npu 550 B [A]

49

59

59

78,9

78,9

95,3

95,3

124,3

MpepbiBucTbin npu 550 B [A]

74

65

89

87

118

105

143

137

HenpepbiBHbI npu 575 B [A]

47

56

56

75

75

91

91

119

MpepbiBucTbin npu 575 B [A]

70

62

85

83

113

100

137

131

Makc. ToKk npeaBapuTenbHbIX
npepoxpaHutenen [A]

150

160

225

250

ﬂOnOﬂHVITeﬂbeIE TeXHNYECKNEe XapaKTepncTtnkn

Makc. nonepeyHoe ceueHune Kabens
1A CeTU 1 ABUraTens, Knacc 3awmTbl
IP20 [Mm?] ([AWG])

50 (1)

150 (300 MCM)

Makc. nonepeyHoe ceueHune Kabens
OnA TOPMO3a M Lenun pasgeneHus
Harpysku, Knacc 3awmtbl P20 [Mm?]
(IAWG])

50 (1)

95 (4/0)

Makc. nonepeyHoe ceueHmne Kabens
ANA CeTV U ABWraTens, KNaccl 3almTbl
IP21, IP55, IP66

[Mm?] (TAWG])

50 (1)

150 (300 MCM)

Makc. nonepeyHoe ceueHune Kabens
OnA TOPMO3a M Lenun pasgeneHus
Harpysku, Knaccol 3awutbl IP21, IP55,
IP66 [Mm?] ([AWG])

50 (1)

95 (4/0)

Makc. nonepeuHoe ceueHue kabens?
ANA pasbeanHUTeNA ceTn [Mm?]
(IAWG])

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

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

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

OLeHOYHOe 3HaueHne noTepu
moLHocTn?)

NPV HOMUHANBHON MaKC. Harpyske
[B1]¥

740

900 900

1100

1100 1500

1500 1800

Knas)

0,98

0,98

0,98

0,98

Ta6bnuua 7.14 MNMutaHune ot cetn 3 x 525-600 B nepem. Toka, P45K-P90K

MG20N650
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7.1.6 luTtanHune ot cetn 3 x 525-690 B nepem. Toka

0O603HayeHune Tnna P1K1 P1K5 P2K2 P3KO0 P4KO0 P5K5 P7K5
Bbicokaa (HO)/HopmanbHas

neperpyska (NO)" HO NO HO NO HO NO HO NO HO NO HO NO HO NO
TunosaA MoLWHOCTb Ha Bany [KBT] 1,1 1,5 2,2 3,0 4,0 55 7,5
TunosaA MOLWHOCTb Ha Bany [n.c.] 1,5 2 3 4 5 7,5 10

Knacc 3awutbl Kopnyca P20/
waccu A3 A3 A3 A3 A3 A3 A3

BbixogHoW TOK

HenpepbiBHbIN (3 X 525-550 B)
[A] 21 27 39 4,9 61 9,0 11,0

Npepoisuctoin (3 x 525-550 B) [AI| 32 | 23 | 41 [ 30 [ 59 [ 43 [ 74 [ 54 [ 92 [ 67 [135] 99 [ 165 [ 121
HenpepbiBHbIN (3 X 551-690 B)
[A] 16 22 3,2 4,5 55 75 10,0

Mpepoisuctoiin (3 x 551-690 B) [AI| 24 | 18 | 33 [ 24 | 48 | 35 [ 68 | 50 [ 83 [ 61 [ 113 ] 83 [ 150 [ 110
HenpepbiBHasa mowHOCTb npu 525

B [KBA] 1,9 2,5 35 4,5 55 8,2 10,0
HenpepbiBHaA moLHoOCTb npu 690
B [KBA] 1,9 2,6 38 54 6,6 9,0 12,0

Makc. BXogHOI TOK
HenpepbiBHbIN (3 x 525-550 B)
[A 1,9 24 35 44 55 8,1 9,9
Mpepoisuctoiii (3 x 525-550 B) [AI| 29 | 21 | 36 [ 26 | 53 [ 39 | 66 | 48 [ 83 [ 61 [ 122 89 [ 149 [ 109
HenpepbiBHbIN (3 x 551-690 B)
[A 14 2,0 2,9 4,0 4,9 67 9,0
Mpepoisuctbi (3 x 551-690 B) [A1| 21 | 15 | 30 [ 22 | 44 [ 32 | 60 [ 44 [ 74 [ 54 [ 100 | 74 [135] 99

ﬂOI’IOnHVITeﬂbeIe TeXHN4YeCKne Xapakrepnctmkm

Makc. nonepeyHoe ceueHune
4, 4,4

(12,12, 12)
(MuHUMYM 0,2 (24)

Kabens2) Ana cetw, ABuraTens,
TOPMO3a 1 Lenu pasaeneHus
Harpysku [mm?] ([AWG])

Makc. nonepeyHoe ceueHune

kabena? gna pasbeanHuTensa 6,4, 4
cetn (10,12, 12)
mm?] ([AWG])

OueHOYHOe 3HayeHve noTepu

MoLHocTn?

NPy HOMUHAJIbHON MaKC.
Harpyske [BT]% 44 60 88 120 160 220 300
Kng® 0,96 0,96 0,96 0,96 0,96 0,96 0,96

Tabnuua 7.15 Kopnyc A3, nutaHune ot cetn 3 x 525-690 B nepem. Toka, IP20/3awmieHHoe waccn, P1K1-P7K5
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TexHnuYeckue XapaKTepuctukn PyKOBOACTBO Nno NPOeKTNpoBaHMIO
0O603HayeHune Tnna P11K P15K P18K P22K P30K
Bbicokaa (HO)/HopmanbHaa neperpyska
(NO)" HO NO HO NO HO NO HO NO HO NO
TunNuuHaA BbIXOAHAA MOLHOCTb Ha Bany
7.5 7,5 1 11 15 15 18,5 18,5 22
[KBT] npu 550 B 59
TunuuHaAa BbIXOAHAA MOLHOCTb Ha Bany
10 10 15 15 20 20 25 25 30
[n.c] npn 550 B 7,5
TunuuHaAa BbIXOAHAA MOLHOCTb Ha Bany
11 1 15 15 18,5 18,5 22 22 30
[KBT] npn 690 B 7,5
TunuuHaa BbIXOAHAA MOLHOCTb Ha Bany [n.
10 15 15 20 20 25 25 30 30 40
c.] npn 690 B
Knacc 3awumtbl kopnyca IP20/waccu B4 B4 B4 B4 B4
Knacc 3awmtbl kopnyca I1P21/Tun 1
Knacc 3awutbl kopnyca IP55/Tun 12 B2 B2 B2 B2 B2
BbixogHoOW TOK
HenpepbiBHbIN (3 x 525-550 B) [A] 1 14 14,0 19,0 19,0 23,0 23,0 28,0 28,0 36,0
MpepbiBUCTBIN (Neperpy3ka 60 c) (3 x 525-
17,6 154 22,4 20,9 30,4 253 36,8 30,8 44,8 39,6
550 B) [A]
HenpepbiBHbIN (3 x 551-690 B) [A] 10 13 13,0 18,0 18,0 22,0 22,0 27,0 27,0 34,0
MpepbiBUCTbIN (Neperpy3ska 60 c) (3 x 551-
pep (neperpy. ) 16 14,3 20,8 19,8 28,8 24,2 35,2 29,7 43,2 37,4
690 B) [A]
HenpepbiBHasA mowHocTb npu 550 B [KBA] 10 13,3 13,3 18,1 18,1 21,9 21,9 26,7 26,7 34,3
HenpepbiBHasa mowHocTb npu 690 B [KBA] 12 15,5 15,5 21,5 21,5 26,3 26,3 32,3 32,3 40,6
Makc. BXogHOI TOK
HenpepbiBHbI npu 550 B [A] 9,9 15 15,0 19,5 19,5 24,0 24,0 29,0 29,0 36,0
MpepbIBUCTbIN (Neperpy3ka B TeyeHne 60
pep (neperpy 16,5 21,5 26,4 31,9 46,4 39,6
npw 550 B) [A] 15,8 23,2 31,2 38,4
HenpepbiBHbin (npn 690 B) [A] 9 14,5 14,5 19,5 19,5 24,0 24,0 29,0 29,0 36,0
MpepbiBUCTbIN (Neperpy3ka B TeyeHne 60 ¢
pep (neperpy 16 21,5 26,4 31,9 46,4 39,6
npu 690 B) [A] 14,4 23,2 31,2 38,4

ﬂOnOﬂHVITeﬂbele TeXHNYECKNE XapaKTepncTtnkn

Makc. nonepeyHoe ceueHune kabens? ansa

35, 25, 25
ceTu, ABUraTensa, TopmMosa 1 uenu 2, 4 4
pasgeneHna Harpysku [Mm?] ([AWG])
Makc. nonepeuHoe ceueHne kabena? ansa 16,10,10
pasbeguHuTens cetn [mm?] ([AWG]) (6, 8, 8)

OLeHOYHOe 3HaueHne NoTepu MOLHOCTS)
150 220 150 220 220 300 300 370 370 440

NPV HOMUHAMBHOW MaKc. Harpy3ske [BT]¥
Kng® 0,98 0,98 0,98 0,98 0,98

Tabnuua 7.16 Kopnyc B2/B4, nutaHue ot cetn 3 x 525-690 B nepem. Toka, IP20/1P21/IP55, waccu/NEMA 1/NEMA 12, P11K-P22K
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TexHUYecKne XxapakTepuCTUKN VLT® AQUA Drive FC 202
0O603HayeHne TMnNa P37K P45K P55K P75K/N75K® P90K/N90K®
Bbicokas (HO)/HopmanbHas neperpyska (NO)” HO NO HO NO HO NO HO NO HO NO
TunuuHaa BbIXOAHAA MOLHOCTb Ha Bany [KBT]
22 30 30 37 37 45 45 55 55 75
npu 550 B
TunnyHas BbIXOAHAA MOLYHOCTb Ha Basny [n.c.]
30 40 40 50 50 60 60 75 75 100
npu 550 B
TunnyHaa BbIXOAHAA MOLYHOCTb Ha Basy [KBT]
30 37 37 45 45 55 55 75 75 920
npu 690 B
TvNuuyHas BbIXOAHAA MOLHOCTb Ha Bany [n. c.]
40 50 50 60 60 75 75 100 199 125
npu 690 B
Knacc 3awumtbl kopnyca IP20/waccn B4 c3 c D3h D3h
Knacc 3awmtbl kopnyca I1P21/Tun 1
Knacc 3awutbl kopnyca IP55/Tun 12 (o 2 (o) 2 2
BbixogHoOW TOK
HenpepbiBHbIN (3 x 525-550 B) [A] 36,0 43,0 43,0 54,0 54,0 65,0 65,0 87,0 87,0 105
MpepbiBUCTbIN (Neperpy3ka 60 c) (3 x 525-
pep (neperpy ) 47,3 59,4 71,5 95,7 115,5
550 B) [A] 54,0 64,5 81,0 97,5 130,5
HenpepbiBHbIN (3 x 551-690 B) [A] 34,0 41,0 41,0 52,0 52,0 62,0 62,0 83,0 83,0 100
MpepbiBUCTbIN (Neperpy3ka 60 c) (3 x 551-
pep (neperpy )¢ 45,1 57,2 68,2 91,3 110
690 B) [A] 51,0 61,5 78,0 93,0 124,5
HenpepbiBHaa mowHocTb npu 550 B [KBA] 34,3 41,0 41,0 51,4 51,4 61,9 61,9 82,9 82,9 100
HenpepbiBHaa mowHocTb npu 690 B [KBA] 40,6 49,0 49,0 62,1 62,1 741 74,1 99,2 99,2 119,5
Makc. BxogHOI TOK
HenpepbiBHbin npu 550 B [A] 36,0 49,0 49,0 59,0 59,0 71,0 71,0 87,0 87,0 99,0
MpepbiBUCTbIN (Neperpy3ka B TeyeHne 60 ¢
pep (neperpy 53,9 64,9 781 95,7 108,9
npu 550 B) [A] 54,0 72,0 87,0 105,0 129
HenpepbiBHbin npn 690 B [A] 36,0 48,0 48,0 58,0 58,0 70,0 70,0 86,0 - -
MpepbiBUCTbIN (Neperpy3ka B TeyeHne 60 ¢
pep (neperpy 52,8 63,8 77,0 94,6 -
npu 690 B) [A] 54,0 72,0 87,0 105 -
JononHutenbHble TeXHUYECKNE XapaKTePUCTUKN
Makc. nonepeyHoe ceyeHune Kabena ansa cetu
, 150 (300 MCM)
n geuratens [mm?] ([AWG])
Makc. nonepeyHoe ceueHune Kabena ans
TOPMO3a 1 Lienu pasAeneHns Harpyskm [Mm’] 95 (3/0)
(IAWG])
185, 150, 120
Makc. nonepeuHoe ceueHue kabens? ana
5 95 (3/0) (350 MCM, 300 -
pasbveaunHuTtena cetn [mm?] ([AWG])
MCM, 4/0)
OueHOYHOe 3HauYeHMe NoTepy MOLHOCTW®)
600 740 740 900 900 1100 1100 1500 1500 1800
NPV HOMWHaNbHOI MaKc. Harpy3ke [BT]¥
Knos 0,98 0,98 0,98 0,98 0,98

Tabnuua 7.17 Kopnyca B4, C2, C3, nutaHue ot cetn 3 x 525-690 B nepem. ToKa, IP20/IP21/IP55, waccn/NEMA1/NEMA 12, P30K-P75K

Homunarnel npedoxpaHumenetl cm. 8 enasa 7.7 lpedoxpaHumenu u asmomamudeckue 8biKoyamernu.

1) Bvicokas nepezpyska (HO) = 150-npouyeHmHeiti usiu 160-npoyeHmHbIU Kpymaujuti MomeHm 8 medyeHue 60 ¢. HopmaneHas nepezpyska (NO) =

110-npoueHmMHebIl Kpymawuti MOMeHm 8 meyeHue 60 c.

2) Tpu 3Ha4yeHUA MAKC. cevyeHuUs kabess NpusoOAMCA cOOMeemcmeeHHO 0711 OOHOXUJIbHO20 Kabesis, 2ubKoz2o nposoda u 2ubkozo NpPo8ooda ¢

KOHUeBbIMU KabeslbHbIMU Mygmamu.

3) Ucnonbayemcs 0ns onpedesieHus MOWHOCMU OX/idxdeHUs npeo6pazosamersis yacmomeol. EClu yacmoma KoMMymayuu npegeiwiaem

YCMAHOBEHHYIO NO YMOTYAHUIO, BO3MOXeH CyujecmaeHHbll pocm nomepe. [IpugedeHHble DaHHbIe y4UMBbIBAIOM MOWHOCMb, Nompebrisemyto

LCP u munosbimu nnamamu ynpasneHus. [lJaHHele 0 nomepsax MowHocmu 8 coomeemcmauu ¢ EN 50598-2 cm. Ha catime www.danfoss.com/

vitenergyefficiency.

4) KIJ, usamepeHHbIl npu HOMUHAILHOM moke. Knacc sHepzo3ghghekmugHocmu cm. 8 2asa 7.4 Yciosus okpyxaiowel cpedsl. [lomepu npu

yacmuyHol Haepyske cMm. Ha www.danfoss.com/vitenergyefficiency.

5) Usmepsemca ¢ ucnonb3o8aHuem 3KpaHUpOBAHHbIX kabesneli 0sueamesns 0a1UHOU 5 M NpU HOMUHA/IbHOU HAz2py3Ke U HOMUHA/IbHOU Yacmome.
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TexHuueckune XapaKTepuctukn PyKOBOACTBO Nno NPOeKTNpoBaHMIO

6) Pasmepsi kopnycos A2+A3 MoxHO nepeobopydosame 6 IP21 ¢ nomowbio Komniekma 018 nepeobopydosarus. CM. makxe

2naea 3.6 [lnaHuposaHue MexaHu4eckux Xapakmepucmuk.

7) Pasmepeol kopnyca B3+4 u C3+4 mo2aym 6bime nepeobopydosaHsl 8 IP21 ¢ nomowbio komniekma nepeobopydosaHus. CM. makxe
enaea 3.6 [lnaHuposaHue MexaHu4eckux Xapakmepucmuk.

8) Pazmepebl kopnyca N75K, N9OK coomsemcmsytom D3h dna IP20/waccu u D5h ona IP54/Type 12.

9) Tpebyemca 2 nposooa.

10) BapuaHm He nocmasnaemcsa 8 ucnosHeHuu IP21.

7.2 TnTaHue oT cetn

MutaHne ot cetn (L1, L2, L3)

HanpsaxxeHue nutaHus 200-240 B £10 %
HanpsxxeHne nutaHus 380-480 B £10 %
HanpsaxxeHue nutaHus 525-600 B £10 %
HanpsaxxeHne nutaHus 525-690 B £10 %

Huskoe HanpsxeHue cemu/nponaddaHue HanpaXeHus:

pu HU3KOM HANPAXeHUU cemu uau npu NPonadaHuu HANPSXeHUs cemu npeobpdzosamesib 4acmomesl NPodosxaem
pabomams, NOKA HANPSAXeHUE NPOMEXYMOUHOU Uenu He CHU3UMCA 00 MUHUMA/IbHO20 YpOBHS OmKitodeHus. O6bI4HO 5mo
coomeemcmeyem HanpsxeHuto Ha 15 % 6osiee HU3KOMY, YeM HOMUHA/IbHOE MUHUMA/IbHO dONYCMUMOe HaNPSXeHuUe NUMAHUs
npeobpazosamersis 4acmomel. BkodeHue U NOJHLIL KpymsAWUd MOMEHM He8O3MOXHbI NPU HanpsxeHuu 8 cemu Ha 10 %
HUXe, YeM MUHUMAsbHOe HOMUHA/IbHOE HAaNpsAXeHue NUMAaHUs npeobpazoseamesis 4acmomei.

YacTtota nutaHmaA 50/60 Iy +4/-6 %
YcmoyHuk numaHusa npeobpaszosamesns yacmomel ucneimeigaemca 8 coomgemcmauu ¢ IEC61000-4-28, 50 Iy +4/-6 %.

Makc. KpaTkoBpeMeHHasa acummeTpua ¢as3 ceT nNuTaHus 3,0 % OT HOMUHANbHOIrO HaNPAXKeHWA NUTaloLWen ceTn
KoadodurumeHT akTmBHON MowHOCTK (A) > 0,9 HOMUHaNbHOrO 3HaYeHUA NPV HOMWHANbHOWN Harpyske
KoadpdrumeHT peakTUBHOM MOLIHOCTA (COSY) OKOMO efnHULbI (> 0,98)
Yucno BknoyeHnii BxogHoro nutanua L1, L2, L3 npn mowHoctn < 7,5 kBT He 6ornee 2 pa3 B MUHYTY
Yncno BkNoyeHun BxogHoro nutanma L1, L2, L3 npu mowHoctn 11-90 KBT He 6onee 1 pas3a B MUHYTY
YcnoBuA oKpyXatolen cpeapl cornacHo ctaHgapty EN60664-1 Kateropua nepeHanpsxeHusa lll/cteneHb 3arpasHeHns 2

Ycmpolicmeo moxem ucnons308amsca 8 cxeme, CNOCO6HOU 8b10a8amb cUMMemMpuUYHbIl mok He 6osee 100 000 A (3¢h¢p.)
npu makc. HanpaxerHuu 240/480/600/690 B.

7.3 BbIxogHas MOLWHOCTb U ApYrve XxapakTepuUCTUKIM ABUraTens

MouwHocTb geuratens (U, V, W)

BbixogHOe HanpsxeHune 0-100 % OT HanpAXXeHnA NUTaHNA
BbixogHaa yacTtoTa 0-590 iy
Yucno KommyTaumim Ha Bbixoge be3 orpaHnueHnsa
ANnTenbHOCTb U3MEHEHNA CKOPOCTU 1-3600 ¢

1) 3asucum om munopasmepa no MowHocmu.

XapaKTepVICTVIKI/I KpyTALWEero MOMeHTa, HopMaJjibHaA neperpys3ka

[yckoBoW KpyTALWMN MOMEHT (MOCTOAHHDBIN KPYTALMUIA MOMEHT) makc. 110 % B TedeHue 1 MUHYTbI, OAVH pa3 3a 10 MUHYT?
Meperpyska no KpyTAWeMy MOMEHTY (MOCTOAHHbIN KPYTALWIA

MOMEHT) makc. 110 % B TeueHvie 1 MUHYTbI, OAVH pa3 3a 10 MUHYT?

XapaKTepuCTUKN KPYTALLEro MOMEHTa, BbiCOKaA neperpyska
MyckoBOW KPyTALWMIA MOMEHT (MOCTOAHHDBIN KPYTALWNIA

MOMEHT) makc. 150/160 % B TeueHne 1 MUHYTbI, OAMH Pa3 3a 10 MuHYT?
Meperpyska no KpyTALEMy MOMEHTY (MOCTOAHHbI
KPYTALMIA MOMEHT) makc. 150/160 % B TeueHne 1 MUHYTbI, OAMH pa3 3a 10 MuHyT?

2) 3HaveHue 8 NpoyeHMAax OMHOCUMCA K HOMUHAIbHOMY Kpymaujemy MOMeHmy npeobpdzoedamesia 4acmomsl U 3agucmu om
munopasmepa no MOWHOCMU.
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7.4 YcnoBuA okpy<atoLen cpeabl

Opr)Ka}OLU,aﬂ cpepa

Pasmep kopnyca A, Knaccbl 3aWuTbl IP 20/waccw, IP21/Tun 1, IP55/Tun 12, IP66/Tun 4X
Pasmepbl kopnyca B1/B2, knaccbl 3awwutbl IP21/Tun 1, IP55/Tun 12, IP66/Tun 4X
Pasmepbl kopnyca B3/B4, knaccbl 3awwuTbl IP20/waccn
Pa3smepbl kopnyca C1/C2, knaccbl 3awWmThl IP21/Tun 1, IP55/Tun 12, IP66/Tun 4X
Pasmepbl kopnyca C3/C4, Knaccbl 3awwuThbl IP20/waccn
[nAa 3akasa JoCTyneH KOMMAEeKT Kopryca < pa3mepy Kopnyca A IP21/TWMN 1/IP4X (Bepx)
WcnbitaHne Brubpauweii, kopnyc A/B/C 109
Makc. oTHoCcMTenbHaA BNaXHOCTb 5-95 % (IEC 721-3-3; knacc 3K3 (6e3 kKoHaeHcauun)) Bo Bpemsa paboTbl
ArpeccnBHan BHewHAs cpepa (IEC 721-3-3), 6e3 nokpbITuA knacc 3C2
ArpeccuBHas BHelwHAA cpepa (IEC 721-3-3), ¢ nokpbiTem knacc 3C3
MeTog ncnbiTaHnii cooTBeTCTBYeT TpeboBaHusAM cTaHdapTa IEC 60068-2-43 H2S (10 gHen)

Temnepatypa oKpy»atolien cpeppbl Makcnmym 50 °C

CHUXeHUe HOMUHA/IbHbIX Napamempos Npu 8bICOKOU memnepamype okpyxarouweli cpedsl, cM. 8 enasa 5 Ocobbie ycaosus.

MuH. Temnepatypa oKpy»katoLleli cpefibl BO BpemMsi paboTbl C MNOSIHOW Harpy3Kou 0°C
MuH. Temnepatypa oKpy»<atoLleli cpefibl Mpu paboTe C MOHVKEHHOW MPOU3BOAUTENIBHOCTBIO -10 °C
TemnepaTtypa nNpu XpaHeHUN/TPaHCNOPTUPOBKe ot -25 go +65/70 °C
Makc. BbicoTa Hafi ypoBHEM MOpsA 6€3 CHMXEHWUA HOMUHANbHbIX XapaKTepUCTUK 1000 m
Makc. BbicoTa Haj ypOBHEM MOPA CO CHUMKEHMEM HOMMHAMbHbIX XapaKTepmncTuk 3000 m

O CHUXeHUU HOMUHAJ1bHbIX Xapakmepucmuk ¢ ysesiud4eHUeM 8biCOomeol Hao YpOo8HeM MOpA CM. esiaed 5 Ocobbie ycnosus.

CraHpapTbl SMC, nsnyuyeHne EN 61800-3
CranpapTbl SMC, NOMEXoyCcToNYNBOCTb EN 61800-3
Knacc sHeproadpdpekTusHoctn” IE2

1) Onpedensemca 8 coomgemcmauu ¢ mpebogaHuem cmaHoapma EN50598-2 npu cnedyrowux yciosusx:

. HomuHaneHasa Hazpy3ka
. Yacmoma 90 % om HOMUHAJIbHOU
. 3agodckaa Hacmpolika yacmomel KOMMymayuu

. 3aeodckas Hacmpolika Memoda KoMMymayuu

7.5 TexHWuyecKune xapakTepucTkn Kabenen

MakcrmanbHasa anvHa Kabens gBuratens, SKpaHUPOBaHHbIN/OPOHNPOBAHHbII 150 m
MakcumanbHas anuHa Kabensa gBuraTtens, HeSKPaHUPOBAHHbIN/HEOPOHPOBaHHDI 300 m

Makc. nonepeyvyHoe ceyeHune Kabens K gBuratento, CeTM NuUTaHuA, TOPMO3Y 1 uenun pasaeneHnA Hal'py3KVI1)
Makc. ceyeHune NpPoBOAOB, NOAK/IOYAaeMbIX K KNneMmmMmaM ynpaBneHnA Npu MOHTaXe XeCTKUM

NPoBOAOM 1,5 Mm%/16 AWG (2 x 0,75 mm?)
Makc. nornepeuHoe ceueHre NPOBOAOB, NOAKMIOUAEMbIX K KIEMMaM YMpaBieHUs Npu MOHTaXe FMOKIM

Kabenem 1 mm>/18 AWG
Makc. ceyeHme NPOBOAOB, NOAKMIOUYAEMbIX K KNeMMaM YrpaBieHUs Npu MOHTaxe Kabenem ¢ LeHTpanbHo

Xnnom 0,5 Mm*/20 AWG
MUH. ceueHne NPOBOAOB, NOAKMIOYAEMbIX K KNeMMam yrpasieHs 0,25 Mmm?

1) CM. mabauypl ¢ 3neKMpuYeckuUMU Xapakmepucmukamu 8 21aea 7.1 dnekmpuyeckue xapakmepucmuku 0718 NOTyYeHUs
donosHUMesnbHoU UH$opmayuu.

O6s3aTeNIbHO 3a3eMnTe NMOAK/IOYEHME CETU NUTAHKA C NomMoLlbio Knemmbl 95 (PE) npeobpasosatens yactoTsl. B
COOTBETCTBMM €O cTaHAapTom EN 50178, 3a3emnatolwunii Kabesb JOMKEH NMETb NMOMEpPeYHoe ceyeHne He MmeHee 10 MM 1n
HeobXoAUMO MCMOMb30BaTh ABa MPOBOJA, PAaCCUNTAHHBIX HAa HOMVHANbBHBIV TOK MUTAHUS 1 MOAKIIIOYEHHBIX pa3aenibHo. CM.
Takxe en1asa 3.2.8 Tok ymeyku Ha 3emsio. Vicnonb3yiiTe HeIKpaHMPOBaHHbIV Kabenb.
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7.5.1 OnuHa Kabene npy napannenbHOM NOAKIIOYEHNN HECKONBbKUX ABUraTenei

Pasmepbl MouwHocTtb [KBT]
Hanps»eHue [B] 1 kabenb [M] 2 kabensa [m] 3 kabensa [m] 4 kabensa [m]

KopnycoB

400 150 45 8
A1, A2, A4, A5 0,37-0,75

500 150 7

400 150 45 20 8
A2, A4, A5 1,1-1,5

500 150 45 5 4

400 150 45 20 11
A2, A4, A5 2,2-4

500 150 45 20 6

400 150 45 20 11
A3, A4, A5 5,5-7,5

500 150 45 20 11
B1, B2, B3, B4, 11-75 400 150 75 50 37
C1,C2,C3,C4 500 150 75 50 37
A3 1,1-7,5 525-690 100 50 33 25
B4 11-30 525-690 150 75 50 37
c3 37-45 525-690 150 75 50 37

Ta6bnuua 7.18 Makc. A/iMHa KaXAaoro 13 napannenbHbix Kabenei"

1) MoopobHee cm. enasa 3.4.6 [MoOKoYeHUe HecKobKux dguzamerned.

7.6 Bxopn/Bbixof 1 xapakTepuUCTUKK Lienn ynpasneHusa

Mnata ynpasneHua, nocnegoBaTenbHaa CBA3b yepe3 nHtepoeric RS485

Homep kKnemmbi

68 (PTX+, RX4), 69 (N,TX-, RX-)

Knemma Homep 61

oblwas ana knemm 68 n 69

Cxema nocnedogamesibHoU c8sa3u RS485 (yHKYUOHAIbHO omdesieHa om Opyaux UeHMpPasbHbIX CXeM U 2a/1b8AHUYECKU

u301UpOoBAHA om HanpsxxeHua numaHus (PELV).

AHanorosble BXOAbl

KonnuecTtBo aHanoroBbix BXOAOB

2

Homep kKnemmbl

53, 54

Pexxumbl

HanpsaxeHune nnn Tok

Bbi6op pexunma

nepekntoyatenn S201 n S202

Pexum HanpAaxeHnaA

nepeknioyatens S201/5202 = BblKJI. (V)

YpoBeHb HanpsKeHus

0-10 B (macwTabupyetca)

BxogHoe conpotumeneHme, R

okoso 10 kKOm

MakcnmanbHoe HanpAaxxeHne

+20 B

Pexum ToKa

nepekntoyatenb $201/5202 = Bkn. (1)

YpoBeHb TOKa

0/4-20 mA (maclwTabupyetcs)

BxogHoe conpotusnexue, Ri

okosno 200 Om

MakcrmanbHbI TOK

30 mA

Paspelwuatowan cnocobHOCTb aHaNoroBblix BXOA0B

10 6uTOB (+ 3HaK)

ToyHOCTb aHaNoOroBbIX BXOAOB

NorpeLHocTb He 6onee 0,5 % OT NOJIHON LWKasbl

Monoca vactor

200 Iy

AHasnozosble 8X00bl 20/1b8AHUYECKU U30/IUPOBAHbI OM HanpsaxeHua numaxua (PELV) u Opyaux 8bICOKO8O/IbMHbIX K/IEMM.
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PELV isolation 2
~
+24V - 5
18 Control [— Mains 8
\ \
\ [
, High —
37 | voltage [— Motor
Functional ‘
-
isolation |
RS485 1 — DC-Bus
PucyHok 7.1 Usonauma PELV aHanorosbix BXOA0B
AHanoroebln BbiXo[
KonnuectBo nporpammmpyembix aHanoroBbiX BbIXO4OB 1
Homep kKnemmbl 42
[lnana3oH ToKa aHanoroBoro Bbixoda 0/4-20 mA
Makc. Harpy3ka pe3ncTopa Ha aHalIoroBOM BbIXOAE OTHOCKTENbHO obLero nposoga 500 Om
TOYHOCTb Ha aHaNIOroBOM BbIXOAe norpewHocTs He 6onee 0,8 % OT MONHOW LWIKanbl
Paspelatowas cnoco6HOCTb Ha aHaIOrOBOM BbIXofe 8 6utoBs

AHa0208bIl 8bIXOO0 2a/1bBAHUYECKU U30/IUPOBAH om HanpsaxeHua numaxus (PELV) u Opyaux 8bICOKOBOIbMHbIX K/IEMM.

Linpposbie Bxoabl

MporpammupyemMbie undpoBbie BXOAbI 4 (6)
Homep Knemmbi 18, 19, 27V, 29", 32, 33,
Jlornka PNP nnn NPN
YpoBeHb HanpsaxeHusA 0-24 B nocT. ToKa
YpoBeHb HanpsxeHus, normyecknin «0» PNP <5 B nocT. ToKa
YpoBeHb HanpsxeHuA, normyeckas «1» PNP >10 B nocT. ToKa
YpoBeHb HanpsxeHusA, norndecknin «0» NPN >19 B nocT. ToKa
YpoBeHb HanpsxeHus, normyeckas «1» NPN <14 B nocT. ToKa
MakcumanbHoe HanpsaXeHne Ha Bxofe 28 B nocr. ToKa
BxogHoe conpoTuBneHue, Ri npn6n. 4 kOm

Bce yugpossie 8x00bi 2anb8aHUYECKU U30/IUPOBAHLI OM HanpsxeHUs numarus (PELV) u Opyaux 86ICOKOBOIbMHbIX K/IEMM.
1) Knemmeol 27 u 29 mo2ym 6bimb makxe 3anpozpaMmMupOB8aHbl KAK 8bIXOOHbIE.

Linpposoi Bbixog,

Mporpammupyemble UMbpoBbIe/VMMNYNbCHbIE BbIXOAbI: 2
Homep Knemmbi 27, 29V
YpoBeHb HanpsaKeHUsA Ha LMdpPOBOM/YaCTOTHOM Bbixoge 0-24 B
Makc. BbIXOAHOW TOK (NOTpebuTenb UM NCTOYHMK) 40 MA
Makc. Harpy3ka Ha 4aCTOTHOM Bbixofe 1 KOm
Makc. emKoCTHasA Harpy3ka Ha 4YaCTOTHOM BbIXofe 10 HO
MuHMManbHas BbIXOAHAs YacToTa Ha YaCTOTHOM BbIXoae 0y
MakcrmanbHasA BbIXOAHAsA YacToTa Ha YaCTOTHOM BbiXoge 32 kly
TOYHOCTb YaCTOTHOIO BbIXOAA NnorpelHocTb He 6onee 0,1 % OT NOSIHON LWKasbl
Paszpewatowan cnocobHOCTb YaCTOTHBIX BbIXOAO0B 12 6ut

1) Knemmeol 27 u 29 mo2ym 66imb makxe 3anpo2pammupoB8aHsl KaK 8XOOHbIe.

LindpoBoit BbIXOA ranbBaHUYECKW N30ANPOBAH OT HanpskeHua nutanua (PELV) n gpyryx BbICOKOBOMBTHBIX KNEMM.

nMmnynbCHble BXOAbl

Mporpammupyemble UMMybCHblE BXOAbI 2
Homepa Knemm MmMnynbCHbIX BXOJOB 29, 33
Makc. yactoTta Ha Knemmax 29, 33 110 Ky (ABYXTakTHOE ynpasneHune)
Makc. yactoTa Ha Knemmax 29, 33 5 Ky (OTKpbITBIA KONNEKTOP)
MuH. yacToTa Ha Knemmax 29, 33 4Ty
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YpoBeHb HanpsaXeHus Cm. Lughposbie 8xo0bl
MakcumanbHoe HanpsaXeHne Ha Bxoae 28 B nocr. ToKka
BxogHoe conpoTuBneHue, Ri npn6n. 4 kOm
TouHoCTb Ha umnynbcHom Bxoge (0,1-1 ki) norpelHocTb He 6onee 0,1 % OT NONMHON LWKasbl

Mnata ynpasneHuns, Bbixog 24 B nocT. Toka
Homep kKnemmbi 12,13
MakcumanbHaa Harpyska 200 mA

NcmoyHuK HanpsaxeHua 24 B nocm. moka 2ane8aHUYecku U30upo8aH om HanpaxeHua numanua (PELV), Ho y Hezo mom xe
nomeHyuas, Ymo y aHan0208bix U Yugppossix 8xX0008 U 8bIX0008.

Bbixogpl pene

[porpammupyemble Bbixofbl pesne 2
Homepa knemm Pene 01 1-3 (pa3mbikaHune), 1-2 (3amblKaHne)
Makc. Harpyska (AC-1)"V Ha knemmax 1-3 (HOPManbHO 3aMKHYTbIN KOHTAKT), 1-2 (HOpManbHO

Pa30MKHYTbIVI KOHTaKT) (pe3nCcTBHaA Harpyska) 240 B nepem. ToKa, 2 A
Makc. Harpyska Ha knemme (AC-15)" (MHAYKTVBHaA Harpyska npu cos@ 0,4) 240 B nepem. TOKa, 0,2 A
Makc. Harpyska (DC-1)" Ha knemmax 1-2 (HOpPManbHO Pa3OMKHYTbI KOHTAKT), 1-3 (HOpManbHO

3aMKHYTbI KOHTAKT) (pe3ncTuBHasa Harpyska) 60 B noct. Toka, 1 A
Makc. Harpyska Ha Knemme (DC-13)" (MHAYKTUBHAA Harpy3Ka) 24 B nocT. ToKa, 0,1 A
Homepa knemm pene 02 4-6 (pa3mbikaHue), 4-5 (3aMblkaHue)

Makc. Harpyska (AC-1)V Ha knemmax 4-5 (HOpPManbHO Pa3sOMKHYTbI KOHTaKT) (pe3ncTuBHas
Harpyska)? 3 400 B nepem. ToKa, 2 A

Makc. Harpyska (AC-15)" Ha knemmax 4-5 (HOPMasbHO Pa3OMKHYTbIN KOHTAKT) (MHAYKTUBHasA
Harpyska npu cos® 0,4) 240 B nepem. TOKa, 0,2 A

Makc. Harpyska (DC-1)" Ha knemmax 4-5 (HOPManbHO Pa3OMKHYTbIN KOHTaKT) (pe3ncTuBHasA Harpyska) 80 B nocT. Toka, 2 A
Makc. Harpyska (DC-13)" Ha Knemmax 4-5 (HOPManbHO Pa3OMKHYTbIN KOHTAKT) (MHAYKTUBHAA

Harpy3ska) 24 B nocr. ToKka, 0,1 A
Makc. Harpyska (AC-1)" Ha Knemmax 4-6 (HOPManbHO 3aMKHYTbI KOHTAKT) (pe3nCTVBHasA Harpyska) 240 B nepem. Toka, 2 A
Makc. Harpyska (AC-15)1) Ha kKnemmax 4-6 (HOPMasibHO 3aMKHYTbIN KOHTAKT) (MIHOYKTUBHaA

Harpyska npuv cos® 0,4) 240 B nepem. ToKa, 0,2 A
Makc. Harpyska (DC-1)" Ha kKnemmax 4-6 (HOPManbHO 3aMKHYTbII KOHTAKT) (Pe3UCTVBHAA Harpy3sKa) 50 B nocT. ToKa, 2 A

Makc. Harpyska (DC-13)" Ha knemmax 4-6 (HOpmanbHO 3aMKHYTbIV KOHTAKT) (MHAYKTMBHAA Harpyska) 24 B nocT. Toka, 0,1 A
MuH. Harpy3ka Ha knemmax 1-3 (HOpManbHO 3aMKHYTbI KOHTAKT), 1-2

(HopManbHO Pa3OMKHYTbIVi KOHTAKT), 4-6 (HOPManbHO 3aMKHYTbIVI KOHTaKT), 4-5 24 B nocr. ToKka, 10 MA, 24 B nepem. ToKa,
(HOpManbHO Pa3sOMKHYTbIA KOHTAKT) 20 mA
YcnoBuA oKpyXatolent cpeapl cornacHo ctaHgapty EN60664-1 Kateropua nepeHanpsxeHusa lll/cteneHb 3arpAasHeHns 2

1) IEC 60947 yacmu 4 u 5.

KoHmakmel pene umelom 2asib8aHUYeECKYI0 pa3ea3Ky om ocmasnbHol yacmu cxemol 61azo0apa ycuneHHol uzonayuu (PELV).
2) Kamezopua no nepeHanpsxeHuto Il

3) AmmecmosatHsie no UL npumeHeHus npu 300 B nepem. moka, 2 A.

Mnata ynpasneHuns, Bbixog 10 B nocT. Toka

Homep knemmbl 50
BbixogHoe HanpsxeHue 10,5 +0,5B
MakcumanbHaa Harpyska 25 MA

NcmoyHuk HanpaxeHua 10 B nocm. moka 2ane8aHUYeckU U30/Uupo8aH om HanpsaxeHua numanua (PELV) u opyaux
8bICOKOBO/IbMHbIX KITIEMM.

XapakTepuctTuky ynpasneHus

Paspewatowan cnocobHOCTb BbIXOAHOW YacToTbl B MHTepBane 0-590 My +0,003 Ny
Bpems peakuumn cuctembl (Knemmbl 18, 19, 27, 29, 32, 33) < 2 MC
[nana3oH perynMpoBaHnA CKOPOCTU (Pa3sOMKHYTbIN KOHTYP) 1:100 CUHXPOHHOW CKOPOCTU BpaLleHuA
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TOUYHOCTb PEryNMPOBAHUA CKOPOCTW BpaLLeHns (PasOMKHYTbIN
KOHTYp) 30-4000 06/MWH: MaKcMManbHas NorpelHocTb £8 06/MuH

Bce xapakmepucmuku pe2yniupo8aHus OMHOCAMCA K ynpdesieHuto 4-nostoCHbIM dCUHXPOHHbIM d8uzamernem.

Pabouvie xapaKTepUCTUKK Nnatbl ynpasneHus
WHTepBan ckaHMpoBaHuA 5 mc

MnaTta ynpasneHus, nocnegoBaTtenbHasa cBA3b yepes nopt USB
CraHpapTHbIi nopt USB 1.1 (nonHaa cKOPOCTb)
Pa3zbem USB Pasbem USB tuna B, «ana yctponcrs»

ATNPEOYNPEXOEHWNE

MNopknioueHune MK ocyuwecTBnaeTca ctaHaapTHbIM Kabenem USB (xocT/ycTpoiicTBo).

CoepHeHne USB ranbBaHMuYecKn U30/IMPOBaHO OT HanpsXeHua nuTtaHua (c 3awmToin PELV) n papyrnx BbiICOKOBONbTHbIX
Knemm.

CoepiHeHne USB He n3onmpoBaHoO raibBaHW4YeCKM OT 3alyuTHOro 3asemneHus. K pasbemy USB Ha npeobpa3soBatene
4YacToTbl MOXKHO NOAKNIOUYaTb TOJIbKO N30NNPOBaHHbIN nepeHocHoi MK nnun nsonnposaHHbi USB-Kabenb/
npeobpasoBaTtenb.

7.7 I'Ipe,u,oxpaHMTenM N aBTOMaTn4eCKne Bbikto4vaTenn

Ha cnyqalh BbIXxoAa M3 CTPOA KOMMNOHEHTOB BHYTPU npeo6pa3OBaTenﬂ 4acToTbl (nepBaﬂ HeI/lCI'IpaBHOCTb) B KayecTBe 3allnTbl
I/ICI'IO}'Ib3yl7ITe npenoxpaHnTenn n/unn aBTomMaTUYecKue BbiKNoYaTenn Ha CTOpPOHE NUTaHWUA.

YBEJIOMJIEHU

Mcnonb3oBaHne npepoxpaHuTeneil Ha CTOPOHe NUTaHUA ABAAETCA 06A3aTeNbHbIM B YCTaHOBKaX, cepTudunumpyembix no
IEC 60364 (CE) n NEC 2009 (UL).

PekomeHpgauunn:
. MpepoxpaHuTtenu Tnna gG.
. ABTOMaTUyecKue BbiknoyaTenu Tuna Moeller. Mpy ncnonb3oBaHWM aBTOMaTUYECKUX BblKlouaTenen pyrux TUnos

ybeamTech, UTo 3Heprus, noslyyaemas npeobpasoBaTeseM 4acToTbl, PaBHa AN MEHbLUE SHepriu, BblAaBaemoi
aBTOMAaTUYeCcKMMu BbiKntovatensmu tuna Moeller.

Mcnonb3oBaHne pekomMeHAYeMbIX NMpeaoXpaHuTeNien N aBTOMATMUECKKX BblK/lovaTeniell NO3BOMSAET OrPaHNunTb BO3MOXHble
noBpexaeHns NpeobpasoBaTens YacToTbl JIMLb €ro BHYTPEHHVMU NOBPeXAeHUAMU. [JononHUTeNbHY0 HPOpMaLUIo CM. B
MpumeyaHuu no npumeHeHuo «[lpedoxpaHumenu u asmomamuydeckue 8bIKoYamenu».

MpepoxpaHuTenu, nepeyncieHHble HUXe, MOTYT UCMOMb30BaTbCA B CXeMe, CMOCOBHOMN, B 3aBUCMMOCTU OT HOMUHAJIbHOrO
HanpsXeHnsa npeobpa3oBaTens YacToThbl, BblhaBaTh 3¢ PpeKTMBHbIN ToK 100 000 A (cMMeTpurYHbIN). Mpu ncnonb3oBaHUN
NMPaBUbHbIX NPefoXpaHUTeNel HOMUHaNbHbIV 3GbEKTNBHBIN TOK KOPOTKOro 3ambikaHus (SCCR) npeobpa3soBatens 4acToTbl
coctasndAet 100 000 A.
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7.7.1 CootBeTcTBUE TpeboBaHMAM EC

200-240 B, pa3mepbl Kopnyca A, B n C

Kopnyc | MowHocTtb [KBT] PekomeHpayembliii PekomeHpyemblie PekomeHpyembii Makc. ypoBeHb
TOK npepoxpaHuTens MaKCMMarnbHble TOKM aBTOMaTU4eCKuin 3almMTHOro
npepoxpaHuTenen BbIK/OYaTeNnb oTKnoueHus [A]
Moeller
A2 0,25-2,2 gG-10 (0,25-1,5) gG-25 PKZM0-25 25
gG-16 (2,2)
A3 3,0-3,7 gG-16 (3) 9G-32 PKZM0-25 25
gG-20 (3,7)
A4 0,25-2,2 gG-10 (0,25-1,5) 9G-32 PKZM0-25 25
gG-16 (2,2)
A5 0,25-3,7 gG-10 (0,25-1,5) 9G-32 PKZM0-25 25
g9G-16 (2,2-3)
9G-20 (3,7)
B1 5,5-11 gG-25 (5,5) gG-80 PKZM4-63 63
9G-32 (7,5)
B2 15 gG-50 gG-100 NZMB1-A100 100
B3 55-11 9G-25 9G-63 PKZM4-50 50
B4 15-18 9G-32 (7,5) gG-125 NZMB1-A100 100
gG-50 (11)
gG-63 (15)
C1 18,5-30 gG-63 (15) gG-160 (15-18,5) NZMB2-A200 160
gG-80 (18,5) aR-160 (22)
gG-100 (22)
C2 37-45 aR-160 (30) aR-200 (30) NZMB2-A250 250
aR-200 (37) aR-250 (37)
a 22-30 gG-80 (18,5) gG-150 (18,5) NZMB2-A200 150
aR-125 (22) aR-160 (22)
(@) 37-45 aR-160 (30) aR-200 (30) NZMB2-A250 250
aR-200 (37) aR-250 (37)

Tabnuua 7.19 200-240 B, pasmepbi kopnyca A, B n C

MG20N650
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38-480 B, pasmepbl kopnyca A, Bu C

Kopnyc | MowHoctb [KBT] PekomeHpyembii PekomeHpyemble PekomeHpyembii Makc. ypoBeHb
TOK npefoxpaHuTens MaKcuManbHble TOKN aBTOMaTU4eCKuin 3almMTHOro
npepoxpaHutenen BbIK/lOUYaTeNb oTknoueHus [A]
Moeller
A2 1,1-4,0 gG-10 (0,37-3) gG-25 PKZMo0-25 25
gG-16 (4)
A3 55-7,5 gG-16 gG-32 PKZMo0-25 25
A4 1,1-4,0 gG-10 (0,37-3) 9G-32 PKZMo0-25 25
gG-16 (4)
A5 1,1-7,5 gG-10 (0,37-3) 9G-32 PKZMo0-25 25
gG-16 (4-7,5)
B1 11-18,5 gG-40 gG-80 PKZM4-63 63
B2 22-30 gG-50 (18,5) gG-100 NZMB1-A100 100
gG-63 (22)
B3 11-18 9G-40 9G-63 PKZM4-50 50
B4 22-37 gG-50 (18,5) 9G-125 NZMB1-A100 100
gG-63 (22)
gG-80 (30)
1 37-55 gG-80 (30) gG-160 NZMB2-A200 160
gG-100 (37)
gG-160 (45)
c2 75-90 aR-200 (55) aR-250 NZMB2-A250 250
aR-250 (75)
a 45-55 gG-100 (37) gG-150 (37) NZMB2-A200 150
gG-160 (45) gG-160 (45)
Cc4 75-90 aR-200 (55) aR-250 NZMB2-A250 250
aR-250 (75)

Tabnuua 7.20 380-480 B, pasmepbl kopnyca A, B n C
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525-600 B, pa3mepbl Kopnyca A, B n C

Kopnyc | MowHocTb [KBT] PekomeHpyembliii PekomeHpyemblie PekomeHpyembliii Makc. ypoBeHb
TOK NpefoxpaHuTens MaKCcMarnbHble TOKN aBTOMaTUYeCKni 3almMTHOro
npepoxpaHutenen BbIK/lOUaTeNb oTknoueHus [A]
Moeller

A2 1,1-4,0 gG-10 gG-25 PKZMo0-25 25

A3 55-7,5 gG-10 (5,5) 9G-32 PKZMo0-25 25
gG-16 (7,5)

A5 1,1-7,5 gG-10 (0,75-5,5) 9G-32 PKZMo0-25 25
gG-16 (7,5)

B1 11-18 gG-25 (11) gG-80 PKZM4-63 63
gG-32 (15)
gG-40 (18,5)

B2 22-30 gG-50 (22) gG-100 NZMB1-A100 100
gG-63 (30)

B3 11-18,5 gG-25 (11) gG-63 PKZM4-50 50
gG-32 (15)

B4 22-37 gG-40 (18,5) gG-125 NZMB1-A100 100
gG-50 (22)
gG-63 (30)

1 37-55 gG-63 (37) gG-160 (37-45) NZMB2-A200 160
gG-100 (45) aR-250 (55)
aR-160 (55)

c2 75-90 aR-200 (75) aR-250 NZMB2-A250 250

a 45-55 gG-63 (37) gG-150 NZMB2-A200 150
gG-100 (45)

C4 75-90 aR-160 (55) aR-250 NZMB2-A250 250
aR-200 (75)

Tabnuua 7.21 52--600 B, pasmepbl Kopnyca A, B n C
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525-690 B, pa3mepbl Kopnyca A, B n C

Kopnyc MouwHocTb [KBT] PekomeHpayembii PekomeHpyemblie PekomeHpayembliii Makc. ypoBeHb
HOMUHan MaKcMMarnbHble TOKN aBTOMaTUYeCKNi 3alMTHOrO
npepoxpaHutenen npepoxpaHutenen BbIKJ/lloYaTeNnb oTKnoueHna [A]
Danfoss
1,1 gG-6 gG-25 CTI25M 10-16 16
1,5 gG-6 gG-25 CTI25M 10-16 16
2,2 9G-6 gG-25 CTI25M 10-16 16
A3 3 gG-10 gG-25 CTI25M 10-16 16
4 gG-10 gG-25 CTI25M 10-16 16
55 gG-16 gG-25 CTI25M 10-16 16
7,5 g9G-16 g9G-25 CTI25M 10-16 16
1 gG-25 gG-63
B2 15 gG-25 gG-63
18 9G-32
22 9G-32
30 gG-40
37 9G-63 gG-80
2 45 9G-63 gG-100
55 gG-80 9G-125
75 gG-100 gG-160
G 37 gG-100 9G-125
45 gG-125 gG-160
Tabnuua 7.22 525-690 B, pasmepbl Kopnyca A, B n C
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7.7.2 CooTBeTCTBME TeXHUYeckum ycnosmam UL

1 x 200-240 B, pasmepbl Kopnyca A, Bun C

PekomeHpayemblli MaKC. TOK NpeaoxpaHuTens

Power [ Makc. | Buss- Buss- Buss- | Buss- [ Buss- | Buss- | Buss- SIBA Littel Ferraz- Ferraz- Ferraz-
[kW] [HomuHa | mann mann mann | mann | mann | mann | mann RK1 fuse Shawmut | Shawmut | Shawmut
n JFHR2 RK1 J T CcC cc cc RK1 CcC RK1 J
npepaBa
putenb
HOro
npepox
paHuTe
na [A]
FNQ- KTK- LP- [5017906-| KLN-
11 15 FWX-15| KTN-R15 | JKS-15 | JIN-15 R-15 R-15 CC-15 016 R15 ATM-R15 A2K-15R HSJ15
FNQ- KTK- LP- [5017906-| KLN-
1,5 20 FWX-20 | KTN-R20 | JKS-20 | JIN-20 R-20 R-20 [ CC-20 020 R20 ATM-R20 A2K-20R HSJ20
FNQ- KTK- LP- [5012406-| KLN-
2,2 30" FWX-30 | KTN-R30 | JKS-30 | JIN-30 R-30 R-30 [ CC-30 032 R30 ATM-R30 A2K-30R HSJ30
KLN-
3,0 35 FWX-35| KTN-R35 | JKS-35 | JIN-35 - - - - R35 - A2K-35R HSJ35
5014006- KLN-
3,7 50 FWX-50 | KTN-R50 | JKS-50 | JIN-50 - - - 050 R50 - A2K-50R HSJ50
5014006- KLN-
55 602 FWX-60 | KTN-R60 | JKS-60 | JIN-60 - - - 063 R60 - A2K-60R HSJ60
5014006- KLN-
7.5 80 FWX-80 | KTN-R80 | JKS-80 | JIN-80 - - - 080 R80 - A2K-80R HSJ80
FWX- KTN- 2028220-| KLN-
15 150 150 R150 | JKS-150 | JIN-150 - - - 150 R150 - A2K-150R HSJ150
FWX- KTN- 2028220-| KLN-
22 200 200 R200 | JKS-200 | JJN-200 - - - 200 R200 - A2K-200R HSJ200

Tabnuua 7.23 1 x 200-240 B, pa3mepbl kopnyca A, B n C

1) llpu moke, He npessbiwarowem 32 A, paspeweHo npumeHeHue npedoxpaHumerneli Siba.
2) lNpu moke, He npessbiuarowem 63 A, paspeweHo npumeHeHue npedoxpaHumerneli Siba.
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1 x 380-500 B, pasmepbl kopnyca B n C

PekomeHayemblli MaKC. TOK NpeaoxpaHuTens
Power | Makc. | Buss- Buss- Buss- Buss- | Buss- | Buss- | Buss- SIBA Littel Ferraz- Ferraz- Ferraz-
[kW] TOK mann mann mann mann | mann | mann | mann RK1 fuse Shawmut | Shawmut | Shawmut
BxoaH | JFHR2 RK1 J T CcC (de cc RK1 CcC RK1 J
oro
npep
oxpaH
ntens
[A]
5014006~
7,5 60 | FWH-60 | KTS-R60 | JKS-60 | JJS-60 063 KLS-R60 - A6K-60R HSJ60
2028220-
1 80 | FWH-80 | KTS-R80 | JKS-80 | JJS-80 100 KLS-R80 - A6K-80R HSJ80
FWH- KTS- 2028220-
22 150 150 R150 | JKS-150 | JJS-150 160 KLS-R150 - A6K-150R | HSJ150
FWH- KTS- 2028220-
37 200 200 R200 | JKS-200 | JJS-200 200 KLS-200 A6K-200R | HSJ200

Tabnuua 7.24 1 x 380-500 B, pa3mepbl kopnyca B u C

. Jnsa npeobpasosameneli yacmomeol Ha 240 B emecmo nnaskux npedoxpaHumerseti KTN MOXHO npumeHAmMb nidekue npedoxpaHumesnu

KTS npoussodcmea Bussmann.

. Jna npeobpasosameneli yacmomesl Ha 240 B emecmo nnaskux npedoxpaHumeneli FWX MOXHO npumeHAms niaaskue
npedoxpanumenu FWH npou3godcmea Bussmann.

. /[1na npeobpazosameneli yacmomel Ha 240 B emecmo nnaskux npedoxpaHumerneli JJN MOXHO npumeHAMb niaskue npedoxpaHumenu

JJS npoussodcmea Bussmann.

. /Jins npeobpasosameneli yacmomeol Ha 240 B emecmo nnaskux npedoxpaHumeneli KLNR MoXHO npumeHams naaskue

npedoxpaHumenu KLSR npoussodcmea Littel Fuse.

. Jna npeobpasosameneli yacmomesl Ha 240 B emecmo nnaskux npedoxpaHumeneli A2KR MOXHO npumeHAMb nadskue
npedoxpaHumernu A6KR npouzgodcmea Ferraz-Shawmut.

3 x 200-240 B, pa3mepbl Kopnyca A, B C

PekomeHAyeMmbili MaKC. TOK NpeAoxpaHuTens
MowHoCTb Bussmann Bussmann Bussmann Bussmann Bussmann Bussmann
[kBT] Tun RK1Y Tun J Tun T Tun CC Tun CC
0,25-0,37 KTN-R-05 JKS-05 JIN-05 FNQ-R-5 KTK-R-5 LP-CC-5
0,55-1,1 KTN-R-10 JKS-10 JIN-10 FNQ-R-10 KTK-R-10 LP-CC-10
1,5 KTN-R-15 JKS-15 JIN-15 FNQ-R-15 KTK-R-15 LP-CC-15
2,2 KTN-R-20 JKS-20 JIN-20 FNQ-R-20 KTK-R-20 LP-CC-20
3,0 KTN-R-25 JKS-25 JIN-25 FNQ-R-25 KTK-R-25 LP-CC-25
37 KTN-R-30 JKS-30 JIN-30 FNQ-R-30 KTK-R-30 LP-CC-30
55-7,5 KTN-R-50 JKS-50 JIN-50 - - -
1 KTN-R-60 JKS-60 JIN-60 - - -
15 KTN-R-80 JKS-80 JIN-80 - - -
18,5-22 KTN-R-125 JKS-125 JIN-125 - - -
30 KTN-R-150 JKS-150 JIN-150 - - -
37 KTN-R-200 JKS-200 JIN-200 - - -
45 KTN-R-250 JKS-250 JIN-250 - - -
Tabnuua 7.25 3 x 200-240 B, pa3mepbl kopnyca A, B n C
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PekomeHAyeMblii MaKc. TOK NpefoxpaHuTens
MowHocTb SIBA Littel fuse Ferraz- Ferraz- Bussmann Littel fuse Ferraz- Ferraz-
[KBT] Tun RK1 Tun RK1 Shawmut Shawmut Tun JFHR23) JFHR2 Shawmut Shawmut
Tun CC Tun RK1? JFHR2Y J
0,25-0,37 5017906-005 KLN-R-05 ATM-R-05 A2K-05-R FWX-5 - - HSJ-6
0,55-1,1 5017906-010 KLN-R-10 ATM-R-10 A2K-10-R FWX-10 - - HSJ-10
1,5 5017906-016 KLN-R-15 ATM-R-15 A2K-15-R FWX-15 - - HSJ-15
2,2 5017906-020 KLN-R-20 ATM-R-20 A2K-20-R FWX-20 - - HSJ-20
3,0 5017906-025 KLN-R-25 ATM-R-25 A2K-25-R FWX-25 - - HSJ-25
3,7 5012406-032 KLN-R-30 ATM-R-30 A2K-30-R FWX-30 - - HSJ-30
5,5-7,5 5014006-050 KLN-R-50 - A2K-50-R FWX-50 - - HSJ-50
11 5014006-063 KLN-R-60 - A2K-60-R FWX-60 - - HSJ-60
15 5014006-080 KLN-R-80 - A2K-80-R FWX-80 - - HSJ-80
18,5-22 2028220-125 KLN-R-125 - A2K-125-R FWX-125 - - HSJ-125
30 2028220-150 KLN-R-150 - A2K-150-R FWX-150 L25S-150 A25X-150 HSJ-150
37 2028220-200 KLN-R-200 - A2K-200-R FWX-200 L25S-200 A25X-200 HSJ-200
45 2028220-250 KLN-R-250 - A2K-250-R FWX-250 L25S-250 A25X-250 HSJ-250

Tabnuua 7.26 3 x 200-240 B, pa3mepbl kopnyca A, B n C

1) Ana npeobpazosameneli yacmomel Ha 240 B smecmo nnaskux npedoxpaHumenel KTN MOXHO npumeHame niaskue npedoxpaHumenu KTS

npousgodcmea Bussmann.

2) [ina npeobpazosameneli yacmomel Ha 240 B emecmo nnaskux npedoxpaHumenel A2KR MoxHO npumeHams naaskue npedoxpaHumenu A6KR

npouszsodcmea Ferraz-Shawmut.

3) [ina npeobpazosameneli yacmomesl Ha 240 B emecmo nnaskux npedoxpaHumeneli FWX moxHo npumeHams naaskue npedoxpaHumenu FWH

npousgodcmea Bussmann.

4) ina npeobpazosameneli yacmomeol Ha 240 B emecmo nnaskux npedoxpaHumeneli A25X MOXHO npumMeHamb niaskue npedoxpaHumenu A50X

npouszsodcmea Ferraz-Shawmut.

3 x 380-480 B, pa3smepbl kopnyca A, B C

PekomeHAayembIll MaKC. TOK NpepoxpaHuTens
Power Bussmann Bussmann Bussmann Bussmann Bussmann Bussmann
[kW1] Tun RK1 Tun J Tvn T Tun CC Tun CC Tun CC
- KTS-R-6 JKS-6 JJS-6 FNQ-R-6 KTK-R-6 LP-CC-6
1,1-2,2 KTS-R-10 JKS-10 JJS-10 FNQ-R-10 KTK-R-10 LP-CC-10
3 KTS-R-15 JKS-15 JJS-15 FNQ-R-15 KTK-R-15 LP-CC-15
4 KTS-R-20 JKS-20 JJS-20 FNQ-R-20 KTK-R-20 LP-CC-20
55 KTS-R-25 JKS-25 JJS-25 FNQ-R-25 KTK-R-25 LP-CC-25
7,5 KTS-R-30 JKS-30 JJS-30 FNQ-R-30 KTK-R-30 LP-CC-30
11 KTS-R-40 JKS-40 JJS-40 - - -
15 KTS-R-50 JKS-50 JJS-50 - - -
22 KTS-R-60 JKS-60 JJS-60 - - -
30 KTS-R-80 JKS-80 JJS-80 - - -
37 KTS-R-100 JKS-100 JJS-100 - - -
45 KTS-R-125 JKS-125 JJS-125 - - -
55 KTS-R-150 JKS-150 JJS-150 - - -
75 KTS-R-200 JKS-200 JJS-200 - - -
90 KTS-R-250 JKS-250 JJS-250 - - -

Tabnuua 7.27 3 x 380-480 B, pa3mepbl kopnyca A, B n C
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PeKkomeHpyemblii MaKc

. TOK npeaoxpaHnTena

MowHoc SIBA Littel fuse Ferraz- Ferraz- Bussmann Ferraz- Ferraz- Littel fuse
Tb [KBT] Tun RK1 Tun RK1 Shawmut Shawmut JFHR2 Shawmut Shawmut JFHR2
Tun CC Tun RK1 J JFHR2"
- 5017906-006 KLS-R-6 ATM-R-6 A6K-6-R FWH-6 HSJ-6 - -
1,1-2,2 5017906-010 KLS-R-10 ATM-R-10 A6K-10-R FWH-10 HSJ-10 - -
3 5017906-016 KLS-R-15 ATM-R-15 A6K-15-R FWH-15 HSJ-15 - -
4 5017906-020 KLS-R-20 ATM-R-20 A6K-20-R FWH-20 HSJ-20 - -
55 5017906-025 KLS-R-25 ATM-R-25 A6K-25-R FWH-25 HSJ-25 - -
7,5 5012406-032 KLS-R-30 ATM-R-30 A6K-30-R FWH-30 HSJ-30 - -
11 5014006-040 KLS-R-40 - A6K-40-R FWH-40 HSJ-40 - -
15 5014006-050 KLS-R-50 - A6K-50-R FWH-50 HSJ-50 - -
22 5014006-063 KLS-R-60 - A6K-60-R FWH-60 HSJ-60 - -
30 2028220-100 KLS-R-80 - A6K-80-R FWH-80 HSJ-80 - -
37 2028220-125 KLS-R-100 - A6K-100-R FWH-100 HSJ-100 - -
45 2028220-125 KLS-R-125 - A6K-125-R FWH-125 HSJ-125 - -
55 2028220-160 KLS-R-150 - A6K-150-R FWH-150 HSJ-150 - -
75 2028220-200 KLS-R-200 - A6K-200-R FWH-200 HSJ-200 A50-P-225 L50-S-225
920 2028220-250 KLS-R-250 - A6K-250-R FWH-250 HSJ-250 A50-P-250 L50-5-250
Tabnuua 7.28 3 x 380-480 B, pa3mepbl kopnyca A, B n C
1) Mnaskue npedoxpanumenu A50QS npoussodcmea Ferraz-Shawmut MoXHO npumeHaMb emecmo npedoxpaHumenet A50P.
3 x 525-600 B, pasmepbl kopnyca A, B C
PekomeHAayeMmblii MaKC. TOK NpeAoxXpaHuTens
MowH | Bussmann | Bussman | Bussmann | Bussmann | Bussman | Bussman SIBA Littel fuse Ferraz- Ferraz-
ocTb Tun RK1 n Tun T Tun CC n n Tun RK1 Tun RK1 Shawmut | Shawmut
[kBT] Tun J Tun CC Tun CC Tun RK1 J
0,75- KTS-R-5 JKS-5 JJs-6 FNQ-R-5 KTK-R-5 LP-CC-5 5017906-005 | KLS-R-005 | A6K-5-R HSJ-6
1,1
1,5-2,2 | KTS-R-10 JKS-10 JJS-10 FNQ-R-10 | KTK-R-10 | LP-CC-10 | 5017906-010 | KLS-R-010 | A6K-10-R HSJ-10
3 KTS-R15 JKS-15 JJS-15 FNQ-R-15 | KTK-R-15 | LP-CC-15 | 5017906-016 | KLS-R-015 | A6K-15-R HSJ-15
4 KTS-R20 JKS-20 JJS-20 FNQ-R-20 | KTK-R-20 | LP-CC-20 | 5017906-020 | KLS-R-020 | A6K-20-R HSJ-20
55 KTS-R-25 JKS-25 JJS-25 FNQ-R-25 | KTK-R-25 | LP-CC-25 | 5017906-025 | KLS-R-025 | A6K-25-R HSJ-25
7,5 KTS-R-30 JKS-30 JJS-30 FNQ-R-30 | KTK-R-30 | LP-CC-30 | 5017906-030 | KLS-R-030 | A6K-30-R HSJ-30
11-15 | KTS-R-35 JKS-35 JJS-35 - - - 5014006-040 | KLS-R-035 | A6K-35-R HSJ-35
18 KTS-R-45 JKS-45 JJS-45 - - - 5014006-050 [ KLS-R-045 | A6K-45-R HSJ-45
22 KTS-R-50 JKS-50 JJS-50 - - - 5014006-050 [ KLS-R-050 | A6K-50-R HSJ-50
30 KTS-R-60 JKS-60 JJS-60 - - - 5014006-063 [ KLS-R-060 | A6K-60-R HSJ-60
37 KTS-R-80 JKS-80 JJS-80 - - - 5014006-080 [ KLS-R-075 | A6K-80-R HSJ-80
45 KTS-R-100 | JKS-100 JJS-100 - - - 5014006-100 | KLS-R-100 [ A6K-100-R HSJ-100
55 KTS-R-125 | JKS-125 JJS-125 - - - 2028220-125 | KLS-R-125 | A6K-125-R HSJ-125
75 KTS-R-150 | JKS-150 JJS-150 - - - 2028220-150 | KLS-R-150 | A6K-150-R HSJ-150
20 KTS-R-175 | JKS-175 JJS-175 - - - 2028220-200 | KLS-R-175 | A6K-175-R HSJ-175
Tabnuua 7.29 3 x 525-600 B, pa3mepbl kopnyca A, B n C
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3 x 525-690 B, pasmepbl Kopnyca B u C

PekomeHayemblli MaKC. TOK NpeaoxpaHuTens

MowHo | Makc. Tok | Bussmann Bussmann Bussmann SIBA LittelFuse Ferraz- Ferraz-
CTb BXOL4HOI0O E52273 E4273 E4273 E180276 E81895 Shawmut Shawmut

[kBT] npepoxpa | RK1/JDDZ J/JDDZ T/JDDZ RK1/JDDZ RK1/JDDZ E163267/E2137 E2137

HuTena [A] RK1/JDDZ J/HSJ

11-15 30 KTS-R-30 JKS-30 JJS-30 5017906-030 KLS-R-030 A6K-30-R HST-30

22 45 KTS-R-45 JKS-45 JJS-45 5014006-050 KLS-R-045 A6K-45-R HST-45
30 60 KTS-R-60 JKS-60 JJS-60 5014006-063 KLS-R-060 A6K-60-R HST-60
37 80 KTS-R-80 JKS-80 JJS-80 5014006-080 KLS-R-075 A6K-80-R HST-80
45 920 KTS-R-90 JKS-90 JJS-90 5014006-100 KLS-R-090 A6K-90-R HST-90
55 100 KTS-R-100 JKS-100 JJS-100 5014006-100 KLS-R-100 A6K-100-R HST-100
75 125 KTS-R-125 JKS-125 JJS-125 2028220-125 KLS-150 A6K-125-R HST-125
90 150 KTS-R-150 JKS-150 JJS-150 2028220-150 KLS-175 A6K-150-R HST-150

Tabnuua 7.30 3 x 525-690 B, pa3mepbl kopnyca B u C
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TexHuuecKune xa PaKTepPNCTUKN

7.8 HomurHanbHaa MOLLHOCTb, Macca 1 pa3mepbl
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TexHuueckune xa PaKTePUCTUKN
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TexHuueckune xa PaKTepUCTUKN

VLT® AQUA Drive FC 202

7.9 TectnpoaHue dU/dt

Bo mn3bexxaHne nospekaeHNA ABuratenem, He UMeLLNX
6yMaxKHOW M3onAuMKN dpasHon 0B6MOTKM 1Unmn apyrom
YCUNEHHOW M30MALMN, KOHCTPYKLUOHHO NpeHa3HaueHHoi
ana pabotbl ¢ npeobpa3oBaTesiemM YacTOTbl, PeKOMeHAyeTCA
ucnonb3osatb GunbTp dU/dt nnu MHAYKTBHO-eMKOCTHOM
bunbtp (LC-dnnbTp), yCTaHOBMEHHDBIN Ha BbiXxoge
npeobpasoBaTena YacToTbl.

Mpwn nepeknoYeHNn TPaH3UCTOPa B MHBEPTOPHOM MOCTE
Hanps>KeHve Ha ABUraTesie yBEIMUMBAETCA CO CKOPOCTbIO
du/dt, 3aBucAwen or:

. WNHAYKTYBHOCTW aBUraTens

. Kabens gsuratens (Tuna, NonepeyHoro ceyeHus,
AJIMHDBI, HANMYWA UK OTCYTCTBUSA SKPaHMpPYIoLLei
060104KN)

Cob6CTBEHHAsA MHAYKTUBHOCTb BbI3bIBAET CKauyoK
Hanps>KeHWs Ha ABuraTesie, NMocsie Yero HanpsxeHne
CTabunmsnpyeTca. ITOT YPOBEHb 3aBUCUT OT HaMpPsKeHUA B
Lenun NoCTOAHHOrO TOKa.

lMnKoBoe HanpsXKeHve Ha KemMmmax ABuraTtens Bbi3blBaeTcA
nepeksnoyeHnem TpaHsnctopos IGBT. Bpema HapacTaHua n
MMKOBOE HanpsAMXeHWe BAVAIOT Ha CPOK CNy»K6bl ABuraTens.
Ecnn nnukosoe Hanps)keHne oyeHb BEANKO, 3TO C TeYeHUemM
BPEMEHMN CUIbHO BAWAET Ha fBuratenu 6e3 nsonauun
¢dasHbIX 0OMOTOK.

Mpwn mano gnvHe Kabens geuratens (HECKONbKO METPOB)
BpeMs HapacTaHWsA M MMKOBOE HanpsikeHue Huxe. Bpema
HapacTaHVA U NMKOBOE HarnpsXeHne yBennunBaeTca npu
NCMOJIb30BaHNM LJIMHHBIX Kabenen.

MpeobpasoBaTenib YaCcTOTbl COOTBETCTBYET cTaHAapTam IEC
60034-25 n IEC 60034-17 B yacTu, KacatoLlencs
KOHCTPYKUUW ABUraTenein.

7.9.1 TnkoBoe HanpsaXxeHWne Ha ABuraTene

YTo6bl Onpeaenutb NPUOAN3NTENbHbIE 3HAaYEHWA ANA AJIMH
Kabenel 1 HanpsXeHWN, He YKa3aHHbIX HUXe,
BOCMOJIb3yNTeCh CrefyloWnMN NPaKTUYEeCKUMU NpaBuiamu:

1. Bpemsa HapacTaHuA yBennumsaeTca/ymeHbLUaeTcA
NpPonopLUVoHanbHO AnnHe Kabens.

2. Unvk. = HanpsaxkeHre Lenn nocToAHHOro ToKa X
1.9
(Hanps»xeHre Leny NOCTOAHHOIO TOKa =
HanpsxeHue cetn x 1,35).

0.8 x U
3. du/de = ————— 1
Bpems napacmanus

M3mepeHuna BbinonHatoTcA B cootBeTcTBun ¢ IEC 60034-17.
OnvHa Kabenen nsmepsaeTca B MeTpax.

200-240 B (T2)

Bpemsa
Hanpsx |HapacTaHu
OnuHa eHune A Upeak du/dt
Kabensa [m] |cetn [B] |[MKc] [kV] [kBT/MKc]
36 240 0,226 0,616 2,142
50 240 0,262 0,626 1,908
100 240 0,650 0,614 0,757
150 240 0,745 0,612 0,655

Ta6bnuua 7.32 Mpeo6bpasosaTtenb Yactotbl, P5K5, T2

Bpems
Hanpsx |HapacTaHu
OnuHa eHune a Upeak du/dt
Kabena [m] |cetu [B] |[MKc] [kV] [KBT/MKCc]
5 230 0,13 0,510 3,090
50 230 0,23 0,590 2,034
100 230 0,54 0,580 0,865
150 230 0,66 0,560 0,674

Ta6bnuua 7.33 MNpeo6pa3soBartenb YactoTbl, P7K5, T2

Bpemsa

HapacTaHu
OnuHa A Upeak du/dt
Kabens [m] [MKc] [kV] [KBT/MKc]
36 240 0,264 0,624 1,894
136 240 0,536 0,596 0,896
150 240 0,568 0,568 0,806

Ta6bnuua 7.34 MNpeo6pasoBartenb YactoTbl, P11K, T2

Bpemsa
Hanpsax HapacTaHun
OnuHa eHune A Ureak du/dt
Kabensa [m] |cetn [B] |[MmKc] [kV] [KBT/MKCc]
30 240 0,556 0,650 0,935
100 240 0,592 0,594 0,807
150 240 0,708 0,575 0,669

Tabnuua 7.35 MNMpeob6pasosaTenb 4yactotbl, P15K, T2

Bpems
Hanpsax HapacTaHun
OnuHa eHue A Ureak du/dt
ka6ena [m] |cetu [B] |[MKc] [kV] [KBT/MKc]
36 240 0,244 0,608 1,993
136 240 0,568 0,580 0,832
150 240 0,720 0,574 0,661

Ta6bnuua 7.36 MNpeob6pasoBaTennb yactoTbl, P18K, T2
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Bpemsa Bpemsa
Hanpsx | HapacTaHu Hanpsx | HapacTaHun
OnuvHa eHune a Upeak du/dt OnuHa eHune A Upeak du/dt
Kabensa [m] |cetm [B] |[MKc] [kV] [KBT/MKCc] Kabensa [m] |cetn [B] |[MmKc] [kV] [KBT/MKCc]
36 240 0,244 0,608 1,993 5 400 0,172 0,890 4,156
136 240 0,560 0,580 0,832 50 400 0,310 2,564
150 240 0,720 0,574 0,661 150 400 0,370 1,190 1,770

Ta6bnuua 7.37 MNpeobpasoBaTtenb YactoTbl, P22K, T2

Ta6bnuua 7.42 MNpeo6pasoBartenb YactoTbl, P4KO, T4

Bpemsa Bpems
Hanpsax | HapacTaHu Hanpsax |HapacTaHu
OnuHa eHne A Upeak du/dt OnuHa eHue A Ureak du/dt
kabensa [m] |cetn [B] [[MKc] [kV] [KBT/MKc] Kabena [m] |cetn [B] |[MKc] [kV1] [KBT/MKc]
15 240 0,194 0,626 2,581 5 400 0,04755 0,739 8,035
50 240 0,252 0,574 1,929 50 400 0,207 1,040 4,548
150 240 0,444 0,538 0,977 150 400 0,6742 1,030 2,828

Tabnuua 7.38 MpeobpasosaTenb Yactotbl, P30K, T2

Ta6bnuua 7.43 MNpeob6pasoBaTenb 4yactotbl, P7K5, T4

Bpemsa Bpemsa
Hanpsx | HapacTtaHu Hanpsx | HapactaHun
OnuvHa eHne f Upeak du/dt OnuHa eHune f Upeak du/dt
Kabena [m] |cetn [B] |[MKc] [kV] [KBT/MKc] Kabensa [m] |cetn [B] |[MKc] [kV] [KBT/MKc]
30 240 0,300 0,598 1,593 15 400 0,408 0,718 1,402
100 240 0,536 0,566 0,843 100 400 0,364 1,050 2,376
150 240 0,776 0,546 0,559 150 400 0,400 0,980 2,000

Tabnuua 7.39 MNMpeobpasosaTenb yactotbl, P37K, T2

Ta6bnuua 7.44 MNpeob6pasoBaTenb 4actotbl, P11K, T4

Bpems Bpems
Hanpsx | HapacTaHu Hanpsax |HapactaHu
OnuHa eHune El Upeak du/dt OnuHa eHune 2 Upeak du/dt
Kabena [m] |cetn [B] | [MKc] [kV] [KBT/MKCc] Kabensa [m] |cetn [B] |[MmKc] [kV] [KBT/MKCc]
30 240 0,300 0,598 1,593 36 400 0,422 1,060 2,014
100 240 0,536 0,566 0,843 100 400 0,464 0,900 1,616
150 240 0,776 0,546 0,559 150 400 0,896 1,000 0,915

Ta6bnuua 7.40 MNpeobpa3oBaTtenb YacToTbl, P45K, T2

380-480 B (T4)

Ta6bnuua 7.45 MNpeo6pasoBatenb YactoTbl, P15K, T4

Bpemsa
Hanpsax |HapacTaHu
OnuHa eHune A Upeak du/dt
Kabensa [m] |cetn [B] |[MmKc] [kV] [KBT/MKCc]
36 400 0,344 1,040 2,442
100 400 1,000 1,190 0,950
150 400 1,400 1,040 0,596

Bpemsa
Hanpsx | HapacTaHu
OnuHa eHune ] Upeak du/dt
Kabena [m] |cetn [B] | [MKc] [kV] [KBT/MKc]
5 400 0,640 0,690 0,862
50 400 0,470 0,985 0,985
150 400 0,760 1,045 0,947

Ta6bnuua 7.41 MNpeo6pasoBatenb YactoTbl, P1K5, T4

Tabnuua 7.46 MNpeobpasoBatenb YactoTbl, P18K, T4
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Bpemsa Bpemsa

Hanpsx | HapacTaHu Hanpsxe | HapacTaHu
OnuvHa eHune a Upeak du/dt OnuHa Hue a Upeak du/dt
Kabensa [m] |cetm [B] |[MKc] [kV] [KBT/MKCc] Kabensa [m] |cetm [B] [[MKc] [kV] [KBT/MKCc]
36 400 0,232 0,950 3,534 5 400 0,364 1,030 2,264
100 400 0,410 0,980 1,927
150 200 0,430 0,970 1.860 Tabnuua 7.53 Mpeob6pasosaTenb yactotbl, P9OK, T4

Ta6bnuua 7.47 MNpeobpasoBaTtenb YactoTbl, P22K, T4

525-600 B (T6)

Bpemsa
Hanpsax | HapacTaHn
OnuHa eHne f Upeak du/dt
kabensa [m] |cetn [B] [[MKc] [kV] [kBT/MKc]
15 400 0,271 1,000 3,100
100 400 0,440 1,000 1,818
150 400 0,520 0,990 1,510

Tabnuua 7.48 Mpeob6pasoBatenb YactoTbl, P30K, T4

Bpemsa
Hanpsxe | HapacTaHun
OnuHa Hue a Upeak du/dt
Kabensa [m] |cetm [B] [[MmKc] [kV] [KBT/MKCc]
36 600 0,304 1,560 4,105
50 600 0,300 1,550 4,133
100 600 0,536 1,640 2,448
150 600 0,576 1,640 2,278

Ta6bnuua 7.54 MNpeo6pasoBartenb YactoTbl, P11K, T6

Bpemsa
Hanpsx | HapacTaHu
OnuHa eHune ] Upeak du/dt
Kabena [m] |cetn [B] | [MKc] [kV1 [KBT/MKc]
5 480 0,270 1,276 3,781
50 480 0,435 1,184 2,177
100 480 0,840 1,188 1,131
150 480 0,940 1,212 1,031

Tabnuua 7.49 MNpeo6pasoBatenb YactoTbl, P37K, T4

Bpemsa
Hanps>xe | HapacTaHu
OnuHa HUue a Upeak du/dt
Kabensa [m] |cetm [B] [[MmKc] [kV] [KBT/MKCc]
36 600 0,084 1,560 7,962
50 600 0,120 1,540 5,467
100 600 0,165 1,472 3,976
150 600 0,190 1,530 3,432

Ta6bnuua 7.55 MNpeo6pasoBartenb YactoTbl, P22K, T6

Bpems
Hanps»xe | HapacTaHu
OnvHa Hue a Upeak du/dt
kabena [m] |cetn [B] |[MKc] [kV] [kBT/MKc]
15 600 0,276 1,184 4,290

Bpems
Hanpsx | HapacTaHu
OnuHa eHmne ] Upeak du/dt
Kabena [m] |cetn [B] | [MKc] [kV] [kBT/MKc]
36 400 0,254 1,056 3,326
50 400 0,465 1,048 1,803
100 400 0,815 1,032 1,013
150 400 0,890 1,016 0,913

Ta6bnuua 7.50 MNpeobpa3soBaTtenb YactoTbl, P45K, T4

Ta6bnuua 7.56 MNMpeo6pasoBaTenb 4yactotbl, P55K, T6

525-690 B (T7)

Bpemsa
Hanpsax | HapacTaHu
OnuHa eHmne ] Upeak du/dt
Kabensa [m] |cetm [B] |[MmKc] [kV1 [KBT/MKCc]
10 400 0,350 0,932 2,130

Ta6bnuua 7.51 MNpeo6pasoBartens YactoTbl, P55K, T4

Bpemsa
Hanps»e | HapacTaHu
OnnHa Hue a Upeak du/dt
Kabensa [m] |cetm [B] [[MKc] [kV] [KBT/MKCc]
80 690 0,580 1,728 2,369
130 690 0,930 1,824 1,569
180 690 0,925 1,818 1,570

Bpems
Hanps»<e | HapacTaHu
OnuvHa Hue A Upeak du/dt
kabena [m] |cetm [B] |[MKc] [kV] [KBT/MKCc]
5 480 0,371 1,170 2,466

Tabnuua 7.52 MNpeo6pasoBatenb 4actoTbl, P75K, T4

Tabnuua 7.57 MNpeobpasoBartenb YactoTbl, P7K5, T7
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TexHUYecKne XapaKTepucTUKm PyKoBOACTBO M0 NPOeKTUPOBaHNIO
Bpems 7.11 N36paHHble AONONHUTENbHbIE
Hanpsxe | HapacTaHn yCTpOIZCTBa
OnuvHa Hue A Upeak du/dt
kabenn [m] |cew [B] |IMkc] kvl [kBr/Mc] 7.11.1 VLT® General Purpose I/0 Module
5 690 0,250 1,440 4,608 MCB 101
105 690 0,570 1,800 2,526
180 690 0,982 1,840 1,499 Mopgynb MCB 101 ncnonb3yetcs ansa ysenndeHns

KonmyecTBa LUMdPOBbIX U aHANOroBbIX BXOJOB U BbIXOJOB.
Ta6bnuua 7.58 MNpeobpasoBartenb YactoTbl, P45K, T7

MCB 101 yctaHaBnvBaeTca B rHe3fo B npeobpasosatens

Bpems
Hanpsxe | HapacTaHun HacToTb!.
OnuHa Hue A Ureak du/dt
ka6ens [m] |cetn [B] |[MKc] [kv] [KBT/MKc] PasmeweHne:
6 690 0,238 1,416 4,739 . JononHutenbHbii mogynb MCB 101
50 690 0,358 1,764 3,922 . [lononHuTenbHoe npucnocobneHvie ans
150 690 0,465 1,872 3,252 KpenneHnsa MeCTHOWN MaHenun ynpasneHna

Tabnuua 7.59 MNpeob6pasoBatenb yactoTbl, P55K, T7 ° KnemmHas kpbilka

MCB 101 FC Series 2
7.10 HOMMHanbHble XapakKTepUCTUKN General Purpose /O Bslot é
5
aKyCTM4ecKoro wyma SW.ver. XX XX CodeNo.130BXXX &
Mpu ckopocTn Mpu nonHomn = g g p S
Pasmep Kopnyca BermnaToza 50 % SKopocm 5%% % % % § § ‘3( E % % :%
[aBA] BeHTUNATOpa [ABA]
Al 51 60 X30/ | 1 |2 3[4 5|6 |7 8|91 11|12
A2 51 60
A3 51 60 PucyHoK 7.2 [lononHutenbHbin mogynb MCB 101
A4 51 60
A5 54 63
B1 61 67
B2 58 70
B4 52 62
C1 52 62
C2 55 65
c4 56 71
D3h 58 71

Tabnuua 7.60 HoOMUHaNbHbIE XapaKTEPUCTUKN aKyCTUYECKOrO
wyma

V3mepeHus 8bINONHAIMCA HA pdccmoAHUU 1 M om 6J10Ka.
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TexHUYecKne XxapakTepuCTUKN VLT® AQUA Drive FC 202

7.11.2 VLT® Relay Card MCB 105

JononHutenbHan peneiHan nnata MCB 105 copgeput 3 rpynnbl OAHOMOMNIOCHBIX KOHTAaKTOB Ha ABa HanpasneHua (SPDT) n
[ONXKHa BCTaBNATbCA B rHe3[0 B AnA JONONHWUTENbHbIX YCTPOWCTB.

3ﬂeKTpW-IECKVIe XapaKTepUCTnKn

Makc. Harpyska Ha knemmy (AC-1)V (pesunctueHas Harpyska) 240 B nepem. ToKa, 2 A
Makc. Harpy3ka Ha kKnemme (AC-15)V (MHaYKTMBHaA Harpyska npu cosg 0,4) 240 B nepem. ToKa, 0,2 A
Makc. Harpyska Ha knemmy (DC-1)" (pesucTuBHas Harpyska) 24 B nocT. ToKa, 1 A
Makc. Harpy3ka Ha knemme (DC-13)1) (MHAYKTMBHAA Harpy3ka) 24 B nocT. TokKa, 0,1 A
MuH. Harpy3Kka Ha Knemmax (nocT. TOK) 5B, 10 MA
Makc. yactota KOMMyTaLuK MPWU HOMUHANbHON/MUHNMANbHOW Harpyske 6 MuHUMYM /20 ¢!

1) IEC 947, yacmu 4 u 5

[ONONHNTENbHDIN KOMMIEKT pene, 3aKa3blBaeMbii 5
OTAENbHO, BKIOYaeT 5
[aa)
. Mopynb pene MCB 105 R
— -
. YBennueHHoe kpennexnme naHenu LCP un —
YBE/IMUYEHHYIO KNEMMHYIO KPbILIKY T
. Apnblk ANA KPbIWKK AOCTYNA K NepekioyaTenam
$201, 5202 1 5801
—
. KabenbHble xoMyTbl AnsA KpenneHusa kabenen K
moaynio pene

1 |NPEAYNPEXXAEHUE. Apnbik JOJTKEH 6biTb nomelleH Ha
pamy naHenn LCP, Kak nokas3aHo Ha pucCyHKe (B COOTBETCTBUM

130BA709.11

¢ TpeboBaHuamn UL).

2 |PeneiiHaa nnaTa

PucyHokK 7.4 Pasmepbl Kopnyca A5-B1-B2-B4-C1-C2-C3-C4

AWARNING

Warning Dual Supply

130BE040.10

Pl/leHOK 7.5 HaknenKa c npeaynpexaeHnem HaksenBaeTca Ha

AonoNiHUTeIbHOEe yCTpOVICTBO

Kak 106aBuTb JOMNONHUTENBHYIO peneliHyto nnaty MCB 105:
1 [APEAYNPEXAEHUE. Apnbik JOKEH 6biTb nomelleH Ha A A ylo p Y Y
1. OTKnounTe NUTaHne NpeobpasoBaTens 4acToTbl.
pamy naHenu LCP, KaK NMOKa3aHO Ha pUcCyHke (B COOTBETCTBUN
¢ TpebosaHuamMy UL). 2. OTKnounTe NUTaHNE OT Pa3beMOB TOKOBeAYLNX
2 |Penennas nnata yacTten Ha Knemmax pene.
3. CHummuTe ¢ npeobpasosatena yactotbl LCP,
PucyHok 7.3 Pasmepbl Kopnyca A2-A3-B3 KNIEMMHYIO KpbIWKY 1 KpenneHue LCP.
4, BctaBbTe gononHutensHbii mogynb MCB 105 B
rHe3go B.
5. Mopkniounte Kabenu ynpaeneHns 1 NpUKpenute

nx npunaraembimun KabenbHbIMK Haknagkamu.

6. Mo3aboTbTech, UTo6bl 06ecneynTb NPaBUNbHYIO
AJINHY 3a4ULLEHHbIX YYacTKOB NPOBOAOB (CM.
PucyHok 7.7).
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TexHNUYeCKne XapaKTepucTuKku PykoBogcTBO NO NPOEKTNPOBaHUIO
7. He coenunHAnTe TOKOBeAyLMe YyacTn (BbiIcCOKOe \ / 1 1 1 -
Hanps»keHre) ¢ curHanamu ynpasnexusa (PELV). é ‘:"
3 14 |5 7 |89 |10 11|12 %
8. YcTaHoBWTE ycuneHHoe Kpernienue naHenu LCP u / S | S — (S S— | — — o g
YCUSIEHHYIO KITIEMMHYIO KPbILLKY. @ @ O @ @ O O @ @ -
| | | | |

9. 3ameHuTe naHenb LCP.

. -
-l

10. MoakniounTe NUTaHUE K NpeobpasoBaTenio

4aCTOTbl. /

11.  Bbibepute dyHKUMM pene B napameTtpax 5-40 Pene \ /
¢yHKyul [6-8], 5-41 3adepxka eKkOUeHUs, pesle
[6-8] n 5-42 3adepxxka sbik/o4eHus, pene [6-8].

YBEJIOMJIEHU

Maccus [6] — pene 7, maccuB [7] — pene 8 n maccus [8]
— pene 9

A= |-

Ol=1-
4@Dm
w —H] o

4@D <
w 4@D =
—s

4
YBEZIOMJIEHU AVE

—
Ana poctyna K KoHTakTtam RS485, nepekniouartento S801 @ @
2

A= |-

O+ |-
—5l-
o —«@Dc\

4@D <

Unn K nepekniovatenam Toka/Hanps»keHna $201/5202 ‘
CHUMUTe peneliHyio nnaty (cm. PucyHok 7.3 n
PucyHok 7.4, no3numa 2).

N —@D -
—

1 |H3
Relay 7 Relay 8 Relay 9 2 |Tokosepgywas yactb
PELV

130BA162.10

PucyHok 7.8 MNpaBunbHoe noaknioyeHne pene

YBEZIOMJIEHU

5 7 18 |9 |10 12
S — — ————— He o6bepuHaiite cuctembl 24/48 B ¢ BbICOKOBONBTHLIMM
O|O|0|0|0]010|0|0|0|0|0O cncremanin,

7.11.3 VLT® PTC Thermistor Card MCB 112

JononHutenbHoe ycTponcteo MCB 112 no3sonset
KOHTpONMpOBaTb TeMnepaTypy snekTpoasuratens yepes
ranbBaHMYecKy M30MPOBaHHbIN BXOA MnaTbl TepMUCTOPa
PTC. 910 gononHuTenbHoe yCTPONCTBO ANA rHesga B
npeo6pasoBaTtenei yactotbl ¢ STO.

130BA177.10

CBepeHnA 0 pasINYHbIX BO3MOXKHOCTAX NPUMEHEHUA CM. B
2nasa 4 lNpumepsl npumeHeHus.

PucyHok 7.7 MpaBunbHbI cnoco6 BCTaBKM NPOBOAOB
Knemmbl X44/1 n X44/2 aBnaoTca Bxogamn TepMmrucTopa.
YT106b1 06ECNEeUnNTb COOTBETCTBYIOLLYI0 0OPabOoTKy
aBapUMHbIX CUTHaNoB, Knemma X44/12 aktusnsmpyet STO
npeobpasoBatena yactotbl (T37) B cnyyae, Korga 3Toro
TPebyIOT 3HaYeHUA TepPMMCTOPa, a Knemma X44/10
uHbopMIMpyeT nNpeobpasoBaTesib YaCTOTbl O TOM, YTO OT
STO noctynun 3anpoc ot MCB 112. Ytobbl caenatb
BO3MOXHbIM MCMOb30BaHMe UHPopmMaunm ot X44/10, ana
napameTpa OAHOro U3 UMPPOBbLIX BXO4OB (Unn undpoBoro
BXOJa YCTaHOBJIEHHOIO AOMNO/IHUTENBHOIO YCTPOWCTBA)
[lOJKHa ObITb BKJIlOUeHa HacTpolika [80] PTC-kapma 1.
Hactpoiite B nap. 5-19 Terminal 37 Safe Stop HyXHyio
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peakunto STO (No ymonuaHuio 3TO aBapuHbIA CUrHan

byHKLMM 6e30MacHOro OCTaHOBA).

Motor protection

MS 220 DA ZIEHL 13
v

MCB 112 PTC Thermistor Card

PucyHok 7.9 MonTtaxx MCB 112

dneKTpuYecKne XxapakrepuctTukin

MNopkntoueHne pesncrtopa

Option B
Code No.130B1137
1 Reference for 10, 12 E
10 [20-28vDC_ [10mA on
12 |2028VDC |60 mA P
U U U U U O u 8'9
zZ z =z =z z2 a z =¥
‘5‘6‘7‘8‘9‘10‘11‘12
BlBIlB| BIB|IB|B|A
22|22 2@l
I O
18 [ 19127 129 132 33 ]20]37
Control Terminals of FC302

130BA638.10

Ceptuéukauma ATEX npu ncnonbsosanum FC 102, FC
103, FC 202 n FC 302

Mopaynb MCB 112 ceptnduumposaH ana ATEX, To ectb
npeobpasoBaTenb YacToTbl B KOMOUHauum ¢ MCB 112
MOXeT MCMob30BaTbCA C ABUraTeNAMM B NOTEHLMaNbHO
B3pblBOONacHbIX cpefax. MoagpobHee cm. MHCMpyKkyuu no
3Kkcnayamayuu naamel mepmucmopa VLT® PTC Thermistor
Card MCB 112.

PucyHok 7.10 B3apbiBoonacHasa atmocdepa (ATmosphere
EXplosive, ATEX)

PTC pe3sncTop, cootBeTcTBYtoWMi ctaHgaptam DIN 44081 u DIN 44082

Konunyectso

1..6 pe3ncTopoB nocnefoBaTesibHO

3HauyeHune 3annpaHna

3,3 Om.... 3,65 Om ... 3,85 Om

3HaveHune cbpoca

1,70M ... 1,8 Om ... 1,95 Om

Jlonyck Ha BKnloYeHne 16 °C
CymmapHoe conpoTumBiieHre wnenda gaTumka < 1,65 Om
HanpsxxeHue Ha Knemme <25BamaR<3650M <9BpgmaR=w
Tok paTumka <1mMA
KopoTkoe 3amblKaHue 200M <R <400m
MoTpebnsemas MOLHOCTb 60 MA
YcnoBuA TecTMpoBaHuA

EN 60 947-8

HanpsaxeHve npu nsmepeHnn conpoTmsaeHns 6000 B
KaTteropua no nepeHanpaxeHuio 11l
YpoBeHb 3arpa3HeHuA 2
N3meputenbHoe HanpsxeHue Vbis 690 B
Hape)kHaa ranbBaHnyeckasa passAska fo Vi 500 B

Jvana3oH Temnepatyp OKpy»alolei cpepl

ot -20 °C go +60 °C

EN 60068-2-1, cyxoe Tenno

BnaHocTb

5-95 %, KoHAeHcauma He gonyckaeTtca

YcToiumBoCTb K BUbpauun

10 go 1000 'y 1,14 g

YCTONUMBOCTb K yAapHOMY BO3AENCTBUIO

50r
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PyKOBOACTBO Nno NPOeKTNpoBaHMIO

be3sonacHble cnctemHble 3HaYeHus

EN 61508 ana Tu=75 °C (nocToAHHON)

SIL 2 Npu MHTEepBase TeXHNYECKOro obCyKnBaHuA 2 ropa
1 Npu MHTepBane TeXHMYECKOro obcnyxmBaHuA 3 roga
HFT 0
PFD (npwu exxerogHoi GpyHKUMOHaNbHON NpoBepKe) 410 x 1073
SFF 78%
As + Aop 8494 FIT
Aou 934 FIT
Homep pgna 3akasa 130B1137
7.11.4 VLT® Extended Relay Card MCB 113 [lns HacTpoiiku MCB 113 ncnonb3yiite rpynnbl
napameTpoB:
JononHutenbHoe yctpoiictBo MCB 113 fo6asnset B . 5-1* Hugphposoli 8xo0
n 30BaTeslb YacToTbl 7 Um BbIX BXOAOB, 2
peobpasosare acto wdpo ORo . 6-7* AHanoe. 8bixo0 3
aHanoroBbIx Bbixofa un 4 pene SPDT. YBennyeHue uncna
BXO/I0B/BbIXO[IOB MOBLILIAET MMBKOCTb U obecneunsaeT e 6-8% AHanoe. 8bix00 4
cooTBeTcTBUE pekomeHpaumam NAMUR NE37. . 14-8* Onyuu
MCB 113 ABnaetca ctaHAapPTHLIM JONOSIHUTENbHbBIM
. . 5-4* Pene
ycTponcteom ana rHesga C1 u nocne yCcTaHOBKK
onpefenAaeTcA aBTOMaTUYECKN. . 16-6* Bx0Obl U 8b1X00bI
EEE 2 YBEIOMJIEHU
si—1=l g
19 = B rpynne napametpoB 5-4* Pene
(o)} o
— (a2l
% { —w = . Maccus [2] oTBeuaeT 3a pene 3.
< ~
© ol . Maccus [3] oTBeyaeT 3a pene 4.
Y QZ X
z s L1+ . Maccue [4] oTBeuaet 3a pene 5.
5, Al
o s - — L™
\2 .2 L8 LB LB LB L3 LA LB LB gi ( —] . Maccus [5] oTBeuaet 3a pene 6.
(12]3]a][1]2] [1]2]3]4]s]6[7[ 8] ohof1f2h3]a] 2 — -
X45/  Xa8/ X46/
PucyHok 7.11 dneKkTpuyeckne nopkniouyeHna MCB 113
Ona obecneyeHns ranbBaHNYECKON Pa3BA3KU MeXaYy
npeobpasoBaTtesieM YacToTbl U MIATON AOMONIHUTENIBHOTO
ycTponctea nogknounte MCB 113 K BHelWHeMY NCTOYHUKY
nutaHuna 24 B yepes X48. Ecnm ranbBaHmnyeckan pasBA3ka
He TpebyeTcs, nnata AOMOJIHUTENIBHOTO YCTPOMCTBA MOXET
3anuTbIBaTbCA OT Npeobpa3oBaTesnia YacToThl, yepes
BHYTPEHHUI pa3bem 24 B.
YBEJJOMJIEHU.
Mpwn noaknioyeHun K pene n curHanos 24 B n curHanos
BbICOKOIO HanpsKeHusa y6eautecb, Yto mexay
nogknioyeHnAMN 24 B n BbICOKOro Hanpsa»KeHnA
HaxoAuUTCA OAHO Heuncnonb3yemoe pene.
MG20N650 Danfoss A/S © 09/2014 Bce npaBa 3alyuLLeHbl. 191




TexHUYecKne XxapakTepuCTUKN VLT® AQUA Drive FC 202

dneKTpuyecKme XxapakTepucTukm

Pene

Konuuectso 4 SPDT
Harpy3ka npu 250 B nepem. Toka/30 B noct. Toka 8A
Harpyska npwu 250 B nepem. Toka/30 B noct. Toka ¢ ¢ = 0,4 35A

Kateropua nepeHanpsxeHusa Ill (koHTakT-3emnA) 11l
KaTeropuma nepeHanpskeHnA (KOHTaKT—KOHTAKT) Il
CovetaHume 250 B n curHanos 24 B Bo3MOXXHO nNpu Hannuny B NPOMeXyTKe OJHOrO HenCrnonb3yemoro pene
Makc. 3agepkKka BCneacTBme NponyckHOW Cnocob6HOCTM 10 mc
M3onauma oT 3emnun/Waccy Ana NCnonb3oBaHUA B CUCTeMax, NuTalowmxcs ot IT-ceTen

Lundposbie Bxoabl

Konnuectso 7
IOnanasoH 0-24 B
Pexxnm PNP/NPN
BxogHon nmnenaHc 4 kBT
Hu3kuin ypoBeHb cpabaTbiBaHuA 6,4 B
Bbicokuin ypoBeHb cpabaTbiBaHNA 17 B
Makc. 3apepKka BCneacTsme nNponyckHoM cnocobHOCTM 10 mc

AHanorosble BbIxoAbl

Konnuectso 2
[wnana3soH 0/4-20 mA
Paspewatowas cnoco6HOCTb 11 6ur
JInHenHocTb <02 %

7.11.5 VLT® Sensor Input Option MCB 114

MnaTa nogkntoyeHus fatumkos MCB 114 MoXeT 1CNonb30BaTbCA B CIEAYIOLMX Lensx:

. Bxonbl JaTuMKoB Ans npeobpasosateneln Temnepatypbl PT100 u PT1000 ans oTcnexnBaHusa Temnepartyp
NOAWNNHNKOB.

. YBenuueHre KONMUYecTBa aHasloroBbIX BXOAOB C OAHMM AOMOSIHUTENbHLIM BXOAOM AJIA YNPABNEHUA HECKONbKMMM
30HaMK1 WY M3MepPeHUid nepenaga AaBheHus.

. MNMNO-perynatopbl pacluMpeHHON NOAAEPXKKM C BXOAAMW/BbIXOAaMU Af1A BXOAOB YCTaBOK, BXOAOB
npeobpasoBaTeneil/naTunKkoB.

TunoBble ABUraTeny, B KOTOPbIX NpedyCMOTPEHO HanuymMe AaTymMkoB TemnepaTypbl ANA 3aWuUTbl NOAWMNMHUKOB OT
neperpysKku, oCHallaloTca Tpema gatuymkamy Temnepatypbl PT100/1000; OanH ycTaHaBnMBaeTCA Ha nepegHem NoAWunnHuKe,
APYroii — Ha 3afiHeM, 1 elle ofiuH — Ha obMoTKax fsuratens. [lononHutensHbii moaynb VLT® Sensor Input Option MCB 114
noanepXrBaeT JaTunky C ABYMSl UM TPpeMsl MPOBOAHMKaMM U NO3BONAET OTAENIbHO YCTaHaBNMBaTh Npepesbl
He0CTaTOYHOWN/M36bITOUHON TemnepaTypsbl. [Py BKNIOYEHNM MUTAHUA NPOUCXOAMT aBTOMATUYeCKoe ObHapy»KeHue Trna
patumka (PT100 wnun PT1000).

Ecnu n3amepeHHas Temnepatypa HUXKE HVKHErO Mpegesna win Bbille BEPXHEro Npeaena, 3afaHHbIX nosb3oBaTtesem, 31a
[OMOJHUTENIbHAA M/1aTa BbIAAET aBaPUIHbINA CurHan Temneparypa, n3mepsiemMast no OTAESbHOCTY Ha KaXLOM BXOAe AaTumKa,
OTO6PAKAETCA Ha AUCTIIEE WM B NMapameTpax Ans uteHus. Pene unn undposbie BbIXOgbl MOTYT GbiTh 3aMporpamMmmpoBaHsbl
Ha BblAauy aBapUNHOIO CUrHasa Npu NPeBbILEeHUN BEPXHEro npegena B napametpe [21] [pedynp.o nepezpese B rpynne
napameTpoB 5-** Ljugp. 8x00/8bix00.

C ycnoBuem OTKasa CBfA3aH o6LWMIn HOMEP NpeaynpexXAeHNsa/aBapuitHOro curHana, asapuliHeili cueHan/npedynpexdeHue 20,
Owubka 8800a memn. J1lo60OI UMEIOLMINCA BbIXO MOXET ObITb 3aMpPOrpaMMMpPOoBaH Ha aKTVBMPOBaHWE NPU BO3HUKHOBEHUN
npeaynpexXaeHns 1v aBapumnHoOro curHana.
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TexHuueckune XapaKTepuctukn PyKOBOACTBO Nno NPOeKTNpoBaHMIO

7.11.5.1 DneKkTpuyeckme n mexaHnyeckne TexHn4yeckne xapakTepuctukm

AHanoroBbin BXop,

KonnuecTtBo aHanoroBbix BXOAOB

1

®opmat 0-20 MA nnmn 4-20 mA
MNpoBoga 2
BxogHow umnepaHc <200 Om
YactoTa onpoca 1 Ky,

QunbTp 3-ro nopaaka

100 Iy npu 3 gb

JononHuTenbHoe YyCTPOMCTBO MOXET NOAaBaTh Ha
aHasIoroBbl Aatumk curHanbl 24 B noct. Toka (knemma 1).

Bxopn patumka Temneparypbl

Yncno aHanorosbix BXodoB, noggepxumsatowmx PT100/1000

3

Tun curHana

PT100/1000

[MoakntoueHne

PT 100 Ha 2 nnn 3 npoofa/PT1000 Ha 2 nnn 3 nposoda

Bxopn yactotbl PT100 n PT1000

1 Ty gna Kakgoro KaHana

Pa3zpewatowan cnocobHoCTb 10 6utoB
-50-204 °C
Junana3oH TemnepaTtypbl -58-399 °F

[anbBaHWyeckasn Pa3BA3Ka

MNogknioyaemble fAaTYNKN JOMKHbI UMETb ranibBaHN4YeCKylo pa3BA3KY OT YPOBHA CeTeEBOro

HanpAaxeHnAa

IEC 61800-5-1 1 UL508C

Mpoknapgka kabeneit

MakcmmanbHaa annHa CUrHanbHOro Kabensa

500 m
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7.11.5.2 DneKkTpu4yeckasa cxema coeguHeHnn

~
3
<<
> S
b
MCB 114 N
Sensor Input Option B 5
SW. ver. xx.xx Code No. 130B1272 m
VDD |IN GND TEMP WIRE GND TEMP WIRE GND TEMP WIRE GND % %
1 1 2 2 3 3
§| x48/|1|2|3|4|5|6|7|8]|9]|10]11]12 Moy
: T T T T 10
I I I | 1
| I | |
I I I I
—_1 I I |
| I |
4-20mA - - -
2or3 20r3 20r3 20r3
wire wire wire wire
Knemma HanmeHoBaHune OyHKUMA
1 VDD WcTtouHuk 24 B nocT. Toka ana
nuTaHuA gatunka 4-20 mA 1 | CHumuTe pononHuTenbHyio nnaty MCO 101 ansa goctyna K
2 | BX. Bxopg 4-20 mA KOHTakTaM RS485 (S801) unu nepekntoyatensam Toka/
3 GND 3a3emsieHne aHanoroBoro Hanps»keHua (5201, S202)
BXOAa
4,7,10 Temn. 1, 2, 3 TemnepaTypHbIl BXOA PucyHoK 7.13 YctaHOBKa [ONONAHUTENbHOW naaTbl B rHe3fo B
5,8, 11 Mposogp 1, 2, 3 Bxopa no Tpetbemy nposoay,
€CSIN UCTIoNb3YIOTCA [aTUMKKM C
Tpems nposoAamu Kak po6aBuTb fononHuTtenbHoe yctponcteo MCO 101:
6,9, 12 GND 3a3emneHune TemnepaTypHOro 1. OTKNoYMTE NMTaHNE NpeobpasoBaTens YacToTbl.
BXOAa
2. OTKnounTe NUTaHNE OT Pa3beMoB TOKOBeAYLNX
yacTeln Ha Knemmax pene.
PucyHok 7.12 dnektpuueckaa cxema coeguHeHnin MCB 114
3. CHVMMUTE NaHenb MeCTHOro ynpasneHus,
KNeMMHYIO KPbILWKY U U3BIEKNTE pamy naHenu us
FC 202..
7.11.6 VLT® Extended Cascade Controller
MCO 101 4, BcTaBbTe gononHutenbHbii mogyns MCB 101 B
rHe3no B.
HononHutenbHbin mogynb MCO 101 cogepXuT 3 rpynnbl 5. MopcoenuHnTe Kabenu ynpaBneHUs U NPonoxnTe
nepekxsoyaloLmnX KOHTaKTOB N MOXKeT BCTaBNATbLCA B Kabenu C NOMOLLbIO MEILLMXCS KabeNbHbIX NEHT.
[OMNONHUTEeNbHOE rHe3ao B.
6. BcTaBbTe yANMHEHHYI0O paMy U KNEMMHYIO KPbILLKY.
Makc. Harpyska Ha Knemmax (nepem. 240 B nepem. ToKa, 2 A 7. YcraHosuTe nosTopHo LCP.
TOK) 8. MopkniounTe NUTaHUE K Npeobpa3oBaTenio
Makc. Harpy3ska Ha knemmax (NocT. Tok) |24 B mocT. Toka, 1 A 4acToTbl.
MwuH. Harpy3ka Ha Knemmax (nocT. Tok) |5 B, 10 MA Relay 10 Relay 11 Relay 12 o
Makc. yactota KommyTauuUu nNpwu 6 MnH1/20 ¢! §
HOMWHaNIbHOW Harpyske/MUH. Harpyske §
m

Ta6bnuua 7.61 dnekTprnyeckne xapakrepuctukum MCO 101
| NC | NC  NC |
1 516 |7 0

4 8 9 1 1] 12
—1 I — ) — || — S— | —  —

olle]le][e]e][elie]e)e]e)[e]le)

PucyHoK 7.14 Vcnonb3oBaHne noaKniovyeHnn
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7.11.7 VLT® Advanced Cascade Controller
MCO 102

130BA177.10

JononHnTenbHasA nnaTa yCoBepLUEHCTBOBAHHOMO Kackaj-
koHTponnepa VLT MCO 102 npegHa3HayeHa
UCKIOYUTENBHO AJ1A NCMOJSIb30BaHUA B AOMONHUTENIbHOM
rHesge C1. YcTaHOBOYHOE MONOMXEHWE AOMOHUTENbHbIX
ycTpoictea B rHe3fge C1 nokasaHo Ha PUCYHOK 7.17.

PucyHok 7.15 MoHTax Kabenei

Makc. Harpy3ka Ha knemmax (nepem. 240 B nepem. Toka, 2 A
TOK)

Makc. Harpy3ka Ha Knemmax (noct. Tok) |24 B noct. Toka, 1 A
ABHMMAHME! KC. Harpyska Ha Knemmax (MNocCT. TOK MNOCT. TOK

MwuH. Harpy3ka Ha knemmax (nocT. TOK) 5B, 10 MA

He o06beaunHAiTe HU3KOBOMLTHbIE AeTann U CUCTEMbI
PELV (cm. PucyHok 7.16.

Makc. yactota KOMMyTaLmMy Npwu 6 MuH1/20 ¢!
HOMMWHaNbHOWN Harpy3ke/MUHUMaNbHOWN

Harpyske
\ / ! ! ! ;:g Tabnuua 7.62 SneKTpuyeckne xapakrepuctuku, MCO 102
2 |3 |4 |5 |6 |7 |8 |9 |10 11 ]12|Z%
@6 @ Q @ @ @ O O @ @ @ o Heobxoanmbie MHCTPYMEHTbI
HekoTopble NO3nUMN HYXHbl ANA YCTAaHOBKN MOHTa>KHOrO
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ KOMMMeKTa fgononHutenbHoro rHe3aa C (B 3aBUCUMOCTU OT
2 2 3 Kopnyca):
/ : . : Tun |Onwcaume |Homep ANA 3aKasa
\ 1 /2 T s Lol T 1o Tho 11 o DononHutenbHoe ob6opyAoBaHue
%: o [ | | [ | e [ MCF 105 | MoHTaxHbIn KomnneKkT gna | 130B7530
@@@O@@@OQ@@@ pa3mepoB pambl A2 n A3
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ (40 mm gna ogHow nnathbl B
3 3 3 rHesge C)
MCF 105 | MoHTa)HbIn KomnneKkT gna | 130B7532
/ 1 1 1 pasmepa pambl A5
\ . , 3 . s 6 ; s |9 w0l 12 MCF 105 | MoHTa)xHbIn KomnneKkT gna | 130B7533
Ml:ll:ll:ll:ll:ll:ll:ll:ll:ll:ll:l pasmepos pamel B, C, D, E,
@@@O@@@QQ@@@ F1 u F3 (kpome B3)
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ MCF 105 | MoHTaxHbIn KomnneKkT gna | 130B1413
P 5 2 pa3mepa pambl B3 (40 mm
ONnA OAHOW nnaTtbl B rHe3ae
1 |H3 9
2 |Tokosepywas vacts MakeT ¢ KOMNNEKTOM NPUHAaANEXHOCTEN
3 [PELV MCO 102 |MakeT c KOMMEKTOM 130B0152
nprHagnexHocTen

Ta6bnuua 7.63 Homepa AnsA 3akasa MOHTaXXHbIX KOMMIEKTOB U
PucyHok 7.16 HenpaBunbHoe 1 npaBuibHOe NojkaloyeHune

MELIKOB C MPUHAANEXHOCTAMMN
pene
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TexHUYecKne XxapakTepuCTUKN VLT® AQUA Drive FC 202

130BA946.10

LTs
L7
L

5O
L7

P

Se>
7y
59

&

PucyHok 7.17 Kopnyc A2, A3 (n B3) 40 mm (Tonbko ofHa nnata B rHe3pe ()

2 Kak po6aBuTb fononHuTensHoe yctponcteo MCO 102

wn

§E 1. OTKnounTe NUTaHUe.

o

R 2. OTK/oYMTE NUTAHUE OT Pa3beMOB TOKOBEAYLUX

yacTeln Ha Knemmax pene.

3. CHMMUTe NaHesb MeCTHOrO ynpaBneHus,
KIEMMHYIO KPbILWKY W U3BNeKUTe pamy naHenu vn3
> FC 202..
Q 4. Bctasbre gononHutenbHyo nnaty MCO 102 B
Q Q rHesgo C1.

5. TMopcoepmHuTe Kabenu ynpasneHUsa U Nponoxure
Kabenu C MOMOLLbIO UMEIOLLMXCA KaBembHbIX NEHT.

6. BcTaBbTe yANUHEHHYI0 pamy Y KIEMMHYIO KPbILLKY.

7. YctaHoBuTe nostopHo LCP.

8. MopkniounTe NMTaHUe K NpeobpasoBaTenio
4acToThl.

PucyHok 7.18 Kopnyca B (kpome B3) n C
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anICOEHVIHEHVIe npoBOoAOB K KneMmmMmam
CIRel.13 [CARel.15 [CARel.17 CARel.19

Rel.14 Rel.16 Rel.18 Rel.20 é
‘ 2
! 1 ! ! =
[1]2[3J]4]5]6]7]8]9]10][11]12]
X667/
PucyHok 7.19 Knemmbl nogkniouenns Advanced Cascade
Controller MCO 102, 8 pene
Q 3
a| =
> 2
<t —
Q\
- -~ QV ™ <t (o) © N
X — — — — —_ — —
w O O ] QO ] 0 0
+ | + 1+ 0+ 0+ 0+ 1+ 1+
11211(2(3]|4|5|6|7|8|9|1011[12[13|14
X568/ X66/

PucyHok 7.20 MopknioyeHNa KNeMmMm yCoBepLUEHCTBOBAHHOIO
KackagHoro KoHTponnepa Advanced Cascade Controller MCO
102 K 7 undpoBbIM BXOAAM U AOCTYN K BHYTPEeHHeMY
WNCTOYHUKY 24 B NOCTOAHHOrO TOKa
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anIﬂO)KEHVIe — OTAeJIbHblIe YepT...

VLT® AQUA Drive FC 202

8 MpunoxeHne — oTaesibHble YepTeXN

8.1

o101 Ha6op l-I(E[Z)TE)KEI;I MOMOXET CnjlaHMpPOoBaTb JOCTYN Ha

l‘|epTe)KVI noaknt4yeHnA ceTeBoro

nuTaHna (3 dpasbl)

STane NpPoeKTUpoBaHUA.

B UHCMPYKYUAX NO 3KcnJlyamayuu Bbl CMOXKeTe HanTU

npoueaypbl yCTaHOBKKU, B TOM yucne:

MoaknioueHue cetn, Kopnyca A1, A2 n A3:

PucyHok 8.1 MoppepmBaowmii KPOHWTENH

TpeboBaHMA 6e30MacHOCTH

nouwarosble npoueanypbl YCTAaHOBKU

anbTepHaTVBHblE KOHOUrypauum

[ononHutenbHble yepTexu.

MNopknioueHne cetn, Kopnyca A4/A5

130BT335.10

PucyHok 8.3 CeTeBble Kabenu u 3azemneHue c
pasbeguHuTenem (y BapuaHToB S2 B pasmepax Kopnyca B2
ANA NOAKNIOYEHUA K CETU NUTAHUA [OJIKHA MNCMONIb30BaTbCA

130BA264.10

[OMOJIHMTENbHAA KeMMHas KopobkKa).

Mpw ncnonb3oBaHun pasbeanHuTens (kopnyca A4/A5)
3alMTHOE 3a3eM/IeHNe AOSIKHO yCTaHaB/IMBaTbCA C JIEBON
CTOPOHbI NPeobpaszoBaTena YacToTbl.

130BT332.10

o
)
™M
i
o
o
m

%)
>

PucyHok 8.4 MopkniouyeHne cetn, Kopnyca B1 n B2

PucyHok 8.2 CeTb 1 3a3emneHune 6e3 pasbeguHuTens

198
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130BA714.10

=
®@
T
TSI
130BA725.10

PucyHok 8.5 MNMopaknioueHne cetu, kopnyc B3

PucyHok 8.6 MopknioueHne cetn, Kopnyc B4

MG20N650 Danfoss A/S © 09/2014 Bce npaBa 3alyuLLeHbl. 199
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MpunoxkeHne — otaenbHbIe YepT... VLT® AQUA Drive FC 202

130BA389.10
130BA718.10

130BA719.10

~__

PucyHok 8.7 MNMopaknioueHne cetu, kopnyca C1 n C2 (IP 21/
NEMA Tun 1 un IP55/66/NEMA Tun 12).

PucyHok 8.9 MNMoaknioueHne cetu, kopnyca C4 (IP20).
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8.2 UYepTexkun noaknoyeHna geuratensa

130BT302.12

MopknioueHne aBuratens

oSToT Ha6op qepTex(eVl MOMOXET CnjlaHnpOoBaTb AOCTYN Ha
3Tane NpPoeKTUpoBaHKUA.

B UHCMPYKYUAX NO 3KcnJlyamayuu Bbl CMOXeTe HanTN
npoueaypbl yCTaHOBKU, B TOM yucne:

. TpeboBaHMA 6e30MacHOCTU

. roluarosble npoueaypbl yCTaHOBKM
. OnucaHuAa Knemm.
. anbTepHaTVBHblE KOHGUrypauum

° ,D,OI'IOHHI/ITeJ'IbeIe YepTexu.

Home [ 96 | 97 | 98 [ 99

Knem

Mbl

U | V [ W] PEY |HanpsxeHue asuratens, 0-100 %

HanpaXeHusa ceTu.
3 npoBopja oT AsuraTtens

Ul | V1 [W1 CoefiHeHne Mo cxeme PucyHok 8.11 MoagknioueHne asuratena B ciyyae Kopnycos Al,
PE" |TpeyronbHuka A2 n A3
W2 U2| V2 6 NpPoOBOAOB OT ABUraTena

U1l | V1 [W1| PE"Y [CoeauHeHue no cxeme 3Be3gpl: U2,
V2, W2

Knemmbl U2, V2 n W2 ponxHbl
COeIMHATBLCA OTAENbHO.

o
N
)
2l
—
o
o
22l

Ta6bnuua 8.1 OnucaHne Knemm

1) ModkntoyeHUe 3aUWUMHO20 3a3eMeHus

Motor Motor e
v v w fu v w =
| 2 2 2 2 2 2 <C
 O0—6—O0 ®) @) ®) N
| =
Uw vw Ww U‘ V' W]

PO O O

FC FC

96 97 98 96 97 98

PucyHok 8.10 MoaknioueHnAa no cxemam «3sesfa» n

«TPeyronbHUK»
PucyHok 8.12 MNopknioueHne apuratens, kopnyca A4/A5

K npeobpasoBatento 4acToTbl MOTYT NOAKMOYATHCA
CTaHZAPTHble TpexdasHble aCMHXPOHHbIE ABUraTENN BCEX
TUnoB. Hebonblune anekTpoasuratenn obbIYHO
noaknovaT no cxeme 3esfpbl (230/400 B, Y). MowHble
ABUraTenyn NoAKYaloT No cxeme TpeyronbHuKa (400/690
B, A). Cxema NoAKNIOYEHUA 1 HaNPMAXKeHWe yKa3aHbl Ha
nacrnopTHol Tabnuuke apuratens.
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VLT® AQUA Drive FC 202

anIﬂO)KEHl/Ie — OTAeJIbHblIe YepT...

ol'lezvaosl

olLreeeldoel

PucyHok 8.13 MopknioueHne peuratens, kopnyca B1 n B2

PucyHok 8.15 MopknioueHne psuratens, kopnyc B4

0lL'9¢/vaoeL

L1'06€VE0EL

@

7

_I CIEIE]
e e

2\

o]

&}

i

[N A

{

X

lcod

bl ||}

el

s

PucyHok 8.16 MopknioueHne geuratens, kopnyca C1 n C2

(IP21/NEMA Tun 1 n IP55/66/NEMA Tun 12)

PucyHok 8.14 MopknioyeHne asuratens, kopnyc B3

MG20N650

Danfoss A/S © 09/2014 Bce npaBa 3alyMLeHbl.
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anInO)KEHVIe — OTAeJIbHblIe YepT...

cl'leevaoel

laE.-. L Av1ad
(= e e =
[ 190 o o=

oL'ovZvaocl

PucyHok 8.19 Knemmbl Ana noakniovyeHua pene

PucyHok 8.17 MopknioueHne psuratens, kopnyca C3 n C4

(pa3mepbl Kopnyca C1 n C2).

olL'slzvdoel

8.3 UepTtexun knemm pene

cl'6covaoel

PucyHok 8.18 Knemmbl ana noakniouyeHua pene

(pasmepbl kopnyca A1, A2 n A3).

PucyHok 8.20 Knemmbl Ana noakniovyeHna pene

(pasmepbl Kopnyca A5, B1 n B2).
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8.4 OtBepcTnA BBOAA Kabenen

c

()
b

L m i; [—
—

OO
Ch

()

S—

—

Home P D
[ P asmepel Bnvikanwun
oTBEPCTUA U UL [aonmbl] | [Mm] .
MeTpuyecKui
w w peKkomeHfyemoe
pasmep
Ha3HaueHune
1|Cetb 3/4 284 M25
2 | Aswuratens 3/4 28,4 M25
Homep Pasmepbi” -
Brnvikanwnii 3| Topmos/ 3/4 28,4 M25
oTBepCcTNA " UL [aonmbl] | [mm] .
MeTpuyeckuin pasfeneHue
peKomeHpyemoe
pasmep Harpysku
e Kab 1/2 22,5 M20
4 ’
1 cers 3/4 284 M25 avbene
ynpasneHua
2 | OBuratennb 3/4 28,4 M25
5 [Kabenb 1/2 22,5 M20
3 | Topmos/ 3/4 28,4 M25
ynpasneHus
pasfeneHue
6 [ Kabenb 1/2 22,5 M20
Harpyskum
ynpasneHus
4| Kabenb 172 22,5 M20
1) Jonyck £0,2 mm
ynpasneHus
5 [Kabenb 1/2 22,5 M20
PucyHok 8.22 Pasmep kopnyca A3, IP21
ynpasneHus
1) Jonyck 0,2 mm
o
PucyHok 8.21 Pasmep kopnyca A2, IP21 o
PIR
o
o
B -
[4]
[5]
[
Homep Pasmepnbi” A
Bnvkanwmn
oTBepCcTNA 1 UL [gronmbl] | [Mm] .
MeTpuYecKunin
peKkomeHayemoe
pasmep
Ha3HauyeHne
1| Cetb 3/4 28,4 M25
2 | Osuratens 3/4 28,4 M25
3 [Topmo3s/ 3/4 28,4 M25
pasgeneHue
Harpy3sku
4| Kabenb 1/2 22,5 M20
ynpasneHus
5| YnaneHo - - _
1) Aonyck +0,2 mm

PucyHok 8.23 Pasmep kopnyca A4, IP55
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PyKOBOACTBO Nno NPOeKTNpoBaHNIO

o o
[41 5 4 3
8 g
21y &
o o
B12 a2
[5]
(1
Homep oTtBepctma n Bavxkanwmin meTpuyeckuin
peKoMeHJyemoe Ha3HauyeHue pasmep Homep otBepcTna n Bnvkanwnii meTpuyecknin
1[Cetb M25 peKkoMeHlyeMoe Ha3HayeHue pasmep
2| Asuratennb M25 1| Cetb M25
3| Topmos/pa3peneHne Harpysku |M25 2| Asuratensb M25
4| Kabenb ynpasneHus M16 3| Topmos/paszgeneHve Harpy3ku (28,4 mm"
5|Kabenb ynpasneHus M20 4| Kabenb ynpasneHus M25
5|Kabenb ynpaeneHus M25
PucyHok 8.24 Pasmep kopnyca A4, IP55, otBepctusa ¢ 6| Kabenb ynpasneHus M25
pe3b60oBbIMU YNNOTHEHNAMY 1) OTBepcTME C 3aryLKon
PucyHok 8.26 Pasmep kopnyca A5, IP55, otBepctua ¢
3] E pe3b60BbIMU YNNOTHEHNAMM
48
o] [~a)
[5] ]
N 6] -
° 21 a
[ 8
[11 )
Bl R
1 [3]
Home P
P asmepbl Bavkanwmii 2]
oTBepCTUA N UL [gronmbl] | [Mmm] .
MeTpUYeCKmnin
peKkomeHayemoe
pasmep
Ha3HayeHune
1|Cetb 3/4 28,4 M25
2 (Asuratenb 3/4 28,4 M25 Homep Pasmepbi” R
Bavkanwnn
3| Topmos/ 3/4 28,4 M25 oTBepcTMA 1 UL [aronmbl] | [Mm] .
MeTpUYeCKuni
pasgeneHune peKkomeHayemoe
pasmep
Harpyskm Ha3HayeHue
4| Kabenb 3/4 28,4 M25 1|Cetb 1 34,7 M32
yrnpasneHuna 2 [ Asuratenb 1 34,7 M32
5| Kabenb 3/4 28,4 M25 3| Topmo3s/ 1 34,7 M32
ynpasnexus? paspeneHue
6| Kabenb 3/4 284 M25 Harpysku
ynpasnexus? 4 [ Kabenb 1 34,7 M32
1) Jonyck 0,2 mm ynpasneHus
2) OTBepCTWe C 3arMyLIKOiA 5 [Kabenb 1/2 22,5 M20
ynpasfieHua
PucyHok 8.25 Pasmep kopnyca A5, IP55 1) fonyck £0,2 mm
PucyHok 8.27 Pasmep kopnyca B1, IP21
MG20N650 Danfoss A/S © 09/2014 Bce npaBa 3alyuLLeHbl. 205
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2 2
5 meg
2 2
3 49
2 2
[5]
3]
[2]
Homep Pasmepb!” R
Bnvkanwwun
oTBepcTUsA 1 i 1)
p UL [aonmbl] | [Mm] MeTpuyeckuil Homep Pasmepbl BrvbKaL
pekomeHgyemoe oTBepCTMA n UL [atoiimbl] | [mm] .
pasmep MeTpuyecKui
Ha3HayeHune pekomeHayemoe
1]cem 1 347 M32 HasHaueHme pasmep
2| ipuratens 1 34,7 M32 1|Cetp 11/4 44,2 M40
3 [Topmos/ 1 34,7 M32 2 | Beuratens 11/4 44,2 M40
pasaeneHue 3 [ Topmos/ 1 34,7 M32
Harpyskum paspeneHune
4| Kabenb 3/4 28,4 M25 Harpy3K|/|2)
ynpasneHus 4 |Kabenb 3/4 28,4 M25
5| Ka6enb 1/2 22,5 M20 ynpasneHuns
ynpasnexna 5| Kabenb 1/2 22,5 M20
5| Ka6enb 1/2 22,5 M20 ynpasneHuns
yﬂPaB“eHV'F'Z) 1) Aonyck +0,2 mm
1) Bonyck £0,2 Mm 2) CeTeBOe NUTaHWE ONA BapUAHTOB S2 C pa3befUHUTENEM CETU.
2) OTBepCTME C 3arnyLKOWn
PucyHok 8.30 Pasmep kopnyca B2, IP21
PucyHok 8.28 Pasmep kopnyca B1, IP55
=4
o 2
CE M o5 o o “ 2
51 8 m 3
o 2 Bl
Bl ] [5]
[2] e] [2]
o o 4] ( [ —t
( —
Homep Pazmepnbi” A
R o Bavxkanwwnn
Homep otBepctua un Bavkanwmn metpuyeckun oTBepcTUA 1 UL [awoitmbl] | [mm]
MeTpuYecKnin
peKomeHAyemoe Ha3HauyeHue pasmep peKomeHayemoe
asme|
1[Cetb M32 HasHauyeHne P P
2| OBuratenb M32 1|CeTb 11/4 44,2 M40
3| Topmos/pa3fgeneHue Harpysku |M32 2 | Asuratens 11/4 44,2 M40
4| Kabenb ynpasneHus M25 3| Topmos/ 1 34,7 M32
5|Kabenb ynpaBneHus M25 pa3sgeneHve
6| Kabenb ynpasneHus 22,5 mm" Harpysku®)
1) OTBepcTUE C 3arnywKomn 4| Kabenb 3/4 284 M25
ynpasneHus
PucyHok 8.29 Pasmep kopnyca B1, IP55, oTBepcTus ¢ 5| Kabenb 1/2 22,5 M20
pe3b60BbIMU YMNIOTHEHUAMMU ynpasnexus?
1) Jonyck £0,2 mm
2) OTtBepcTre C 3arnyLKon
3) CeTeBOe NUTaHVe Afsa BapuMaHTOB S2 C pa3befuHuTenem ceTu.

PucyHok 8.31 Pasmep kopnyca B2, IP55
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4] E 5] 2
& 4 8
o o 31 4 8
) 21 ]
2 = O
[5] [1
o o
( 1 [11
Homep oteepctua n Bnwxanwmnin meTpuuecknin Homep Pasmepbi”
Bavxkanwnn
peKkomeHAyeMoe HasHaueHue pa3smep oTBepCTUA 1 UL [gioiimbl] | [mm] .
MeTpUYECKMi
1) [Cetb M40 peKkomeHayemoe
pa3smep
2) |Oswratenb M40 Ha3HauyeHune
3) |Topmos/pa3peneHue M32 1| Cetb 2 63,3 M63
Harpy3ku" 2 | [iBuratenb 2 63,3 Mé63
4) |Kabenb ynpaBneHus M25 3 | Topmos/ 11/2 50,2 M50
5) [Kabenb ynpaeneHus M20 pasgeneHue
1) CeTeBOE NMUTaHMe 1A BapUaHTOB S2 C pa3beanHUTeNeM CeTu. Harpyskm
4| Kabenb 3/4 284 M25
PucyHok 8.32 Pasmep kopnyca B2, IP55, oTeepctus ¢ ynpasnenua
pe3b60BbIMU YNIOTHEHUAMU 5 [Kabenb 172 22,5 M20
ynpasneHna
1) Jonyck £0,2 mm
e
] § PucyHok 8.34 Pasmep kopnyca C1, IP21
— 2
I ]
—C o
. l b
" o 6 §
I V & (S
N (e’
‘\ [E]]
(4]
1]
Homep Pasmepbi” R
Bnvxanwmn
oTBepCTUA U i 1)
p UL [aonmbl] | [Mm] MeTpuueckmii Homep Pasmepbi BrviKavLLIMiA
pekomeHagyemoe oTBepCTUA 1 UL [aionmbl] | [Mm] N
pasmep MeTpuYecKni
Ha3HaueHue peKomeHayemoe
1|Cetb 1 34,7 M32 Ha3HayeHune pasmep
2 | OBuratennb 1 34,7 M32 1| Cetb 2 63,3 M63
3 [Topmos/ 1 34,7 M32 2 | Oewuratens 2 63,3 M63
paspeneHue 3 [Topmos/ 11/2 50,2 M50
Harpysku pa3geneHue
4| Kabenb 1/2 22,5 M20 Harpysku
ynpasneHus 4 | Kabenb 3/4 284 M25
5 [Kabenb 1/2 22,5 M20 ynpasneHunsa
ynpasneHus 5 [ Ka6enb 1/2 22,5 M20
6 | Kabenb 1/2 22,5 M20 yrnpasneHus
ynpasneHus 6 | Kabenb 1/2 22,5 M20
1) donyck +0,2 mm ynpasneHusa
1) Aonyck +0,2 mm

PucyHok 8.33 Pasmep kopnyca B3, 1P21
PucyHok 8.35 Pasmep kopnyca C2, IP21
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AndaBuTHbIN yKa3aTenb VLT® AQUA Drive FC 202
Ancl)a BUTHDbIN yKa3aTesnb
S
A SmartStart 16,107,108
AOD 9 STO 8,16, 36,69,77,107,189
CM. TaKk»Ke ABmomamuyeckas onmumu3ayus
3HepzonompebneHus U
ATEX 32,77,190 W 68
UnNuK 184
[
[Auto On] (ABTOMaTNUYECKMI MYCK) 25 V
VVC+ 10, 21
C
Cos ¢ 60,76,167,171,188, 192 A
AAL 9,32,113,114
[ CM. TaKkxe AsBmomamuyeckas adanmayus 0sueamerns
[Hand On] (PyuHoii nyck) 25 ABTOMaTUYECKaA afanTaLUaA ABUrATEN A uureeecrernnnns 932,114
cm. Takke AAL
L ABTOMaTMyecKaa onTMMmU3aLua sHepronoTpebnenuns..... 9, 30,
LcP 9,38,69,83,104,110, 111,116,128 32

CM. Tak»e [laHesib MecmHoz20 ynpassieHus

M

Modbus RTU
WHTepdeinc RS-485 93
McknountenbHbIN Kog 97
Kopg dyHKuMN 96
KoHdurypauwnsa cetu 93
KpaTkoe onucaHue 92
[MpoTokon 92
CTpyKTypa Kagpa coobuieHuns 93
CTpyKTypa coobuieHmns 94

0]

ovc 29

CM. TaKXe KOHmpOﬂb hpesbleHUA HanpAxXeHusa

P

PCD 89, 91

PELV.....cc... 9,32,46,47,121,122,169,170,171,172,189, 195

Pilz 74

PT100 32,77,192

PT1000 32,76,77,192

R

RCD 9,57,73

RS485
RS485....ovvecers 11,24, 38, 39,47, 83, 85, 86, 87, 189, 194
NHTepdeinc nocnegosatenbHom cBA3M RS 485...........nee. 85
O6ecneyeHmne SMC 86
OKOHeYHas Harpyska LWHbI 86
[MogknioueHne cetn 86
YcTaHOBKa 1 HacTporKa 85

cM. Takxke AOD

ABTOMaTUYECKUI BbiKNtoYaTenb... 28,57, 61,74,172,173, 174,

175,176
ABTOMaTUYECKUI PEXUM YNpaBneHuna 24
ABTOMaTNUYECKOE N3MEHEHKEe CKOPOCTH 43
Appec npeobpaszoBaTenia YacToTbl 87,88
AppecHoe none 94
AKYCTUYECKMI WYM 43
AHanoroBble BXOAbl 1 BbIXOAbI 77
AHanorosbl BXop, 169
AHaNoroBbIN BbIXOS, 170
b
but KomaHgHOro cnoBa 101
Bbnok o6paboTku 89
bnok napametpos 89
bnokuposka 120
bonblasn sbicoTa 47,123,168

BbbicTpoe meHio 16, 38,108,114

B
BeHtunatop.... 11,16, 19, 31, 33,37, 40, 42, 43, 44, 78, 83, 109,
122,143
BeHTUnauns 143
BepTtukanbHasA Harpyska 134
B3pbiBoonacHaa atmocdepa 44,77,190
Brnbpauusn 43
BknioueHne HacocoB 116

BnakHocTb 41,43,46, 105, 168
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BHeLWHU c6pOC aBapUNHON CUTHANINZAUN ....vernneesneeesnneenns 118 [Buratennb
BHeLHsA 6IOKNPOBKa 120 BbixogHble XxapakTepUCTUKN (U, V, W)..reerreereeeeeeneersnnnns 167
C MOKPbIM POTOPOM 113,114
BHelwHAA KOomaHga 20 3asemneHne 62
Bpems HapacTaHua 184 N3onAuua 52
MowmeHT gBUratensa 104
Bpems paspaakn 14 MouiHocTb gBuratens 167
Bpems unkna pesuctopa 134 HanpsaxeHuve aBuratens 184
BxogHOe NUTaHMe 20,72 HanpsxeHune nsonauunn 62,113
HanpsxeHne nogwmnHuKos 62
BXOZbI M1 BBIXOADI.cuueeseereveerssessersserseesses 75,76,78,129,6,191, 192 MopknioueHune asuratens 201
BY-nomexu MoAWwnnNHMKOBBIN TOK 52
BY-nomexu 21,31, 43,47, 59, 62 fposoaa Aeuraresa 72
OUALTP BY-NIOMEX........ 21,43,46,49,56,59,73,74,75,128 'lyckarens psurarens 19.74,75,116
TennoBas 3alNTA ABUTATE N A...uecrereereerernsessesennes 13,32,65,101
Boiber..... 10, 33, 36, 93, 95,98, 99, 100, 101, 102, 103, 107, 108 TennoBas Harpyska 62
BbinpamuTens 20, 21 TepmucTop 121
TepmucTop ABwr. 121
BbicoKkoe HanpsaxeHne 14 TepmucTop guratens 45
BbixogHOWM KOHTaKTOP 65,71 Tok gBuratens 20, 30, 68, 101
®a3bl gBuratens 28
r OYHKUMA NPY 06PbIBE Ga3bl ABUTATEN ... rveunrvessrresssesesssnseens 29
YepepoBaHuve geuratenen 16,107,108
fapmoHMky Onopg-BbinpamuTens 53
AHnanu3 53
TAPMOHUK M eeresreeesrerssreeseesene 8, 20,41, 53, 55,58,59,60,61  H1peKTuBa
HanpsaKeHus 54 ErP 12
[apMOHMYecKne nckaxxeHus 10,47,53 JupexTtuga no SMC
OGLuee rapMOHUYECKOE UCKaXeHMe 53 [lMpeKTVBa MO HU3KOBOMLTHOMY O60PYAOBAHNIO....vccevvvs 12
MNonaeneHue rapmMoHIK 56 [npeKkTrBa NO 3NeKTPOMarHUTHON COBMECTUMOCTU.......... 12
Pacuet rapmoHnk 40, 56 MalumHHoe o60pyaoBaHue 11,12
PesynbTat TecTposaHua 54 Hu3koBonbTHOE 060pyAOBaHMe 1
CTaHpapT Ha M3NlyyeHne rapMoHUK 54 3MC 11
TpeboBaHWA NO N3NTyYeHNIo 54
[nwvHa Tenerpammbl 87,91
[eHepaTOp 28,43, 56,61
JononHutenbHoe obopyaoBaHue
MaBHbI Npeobpa3oBaTesib YacToTbl 79 DeviceNet 75,78, 129
lopu3oHTaNbHaN Harpyska 134 EtherNet IP 76,78,129
MCB 114, 192
MCO 101 194
A MCO 102 195
NlaHHble Modbus TCP 76,78,129
bainT KOHTpONA AaHHbIX 88 PROFIBUS 75,78,128,129
Mone AaHHbIX 94 PROFINET. 75,78,129
TVn paHHbIX 91,98 ba3oBbIl Kackag-KoHTponnep 78
[laTunk TemnepaTtypbl 192
Ratunk PTC 32 JlononHuTenbHaa nnata noaknouyeHna gatunkos MCB 114
[aTuyK TemnepaTypHbiii 21 78
JlonoNHNTENbHbIV KACKAAHDBIA KOHTPOIEP ccururreresreseeenees 78
flaruk Temneparypbl 193 NcTouHmK nntaHna 24 B nocT. Toka 77
Kackap-koHTponep BASIC 115
KacKagHbIN KOHTPOIEP..cvuureenrerenerssresnsssnssnees 39,77,116,117
Mnata pacwmrpeHns peneiHblx Bbixogos VLT® Extended Re-
lay Card MCB 113...... 78
Mnata TepmucTopa PTC....ocereerrnrenee 32,77,78,129,131,189
PaclumpeHHbIN KaCKaAHbIA KOHTPOSUIEP.....wuereeeseesneesesenees 194
PenenHan nnata.......eeneeees 13,77,78,129,132,188, 191
YcoBepLUEHCTBOBAHHbIN KacKagHbI KOHTponnep.... 77, 107,
195,197
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3 K
3agaHune Kabenb
BHewHee 3agaHune 25 OnvHa 169
[OunctaHumMoHHOe 3apaHne 24,25 [nNunHa Kabens ABUMaTeNS....wvvrrverrennee 49,52, 56,63, 80, 168
3apaHue 111 nBuratens...... 31,45,46,47,48,50,56,62,63,65,68,71, 80,
3apaHue, npefycTaHoOBIEHHOe 25 85,113,122,123,167,184
QopmupoBaHue 3ajaHunA 25,26 KabenbHbiln BBOA, 204
3aaHMe CKOPOCTY 119 HesKpaHNPOBaHHbIN KaOESTb ABUTATEM ... .weurreesreressersssnnees 62
OTBepcTnA BBOAA 204
3a,£|aH|/|e CKOpPOCTN Yepe3 aHanoroBbIi 22,00 1 119 napanneanb”h Kabenb nBuraTtens 49
3aaHAA NaHenb 72 TexHunyeckmne xapakTepmncTuKm 168
SKpaHMPOBaHHbI Kabenb 72
3aszemneHve 32,53,57,58,198
KBanuduumpoBaHHbIi NepcoHan 14
3a30p No BepTMKanu 72
KuHeTunuyeckuni peseps 33
3a3opbl AnA oxNaxaeHuA 42,46,71,72
Knemma 37 36,69, 190
3a30pbl MO FOPU3OHTaNN 72
Knemma pa3sgeneHunsa Harpyskm 74
3aka3
DeviceNet 131 Knemma pekynepauun 74
Ethernet/IP-agpec 131 KomaHnpa nycka/octaHoBa 120
Modbus TCP 131 K 54
PROFIBUS 131 OMMYHaJIbHaA 3NeKTPOCeTb
Profinet 131 KommyTaunsa
JononHuTenbHoe obopynoBaHue 132 Ha BbIxofe 29
3anacHble yactum 132 YacTtoTta KOMMyTaUun.......... 30,37,42,49,53,57,68, 80, 125,
MOHTa»HbI KPOHLUTENH 130 127,145,146, 147
Homep N 128 KomnaKTHbI TOPMO3HOW pe3ncTop B aNloMUHNEBOM Kopryce
MakeT C KOMMNEKTOM MPUHABNEKHOCTE M..cuuvvueeserssersresenanes 133 134
Mo kogy Tvna 128 T
MpVHagnexHoCTb 132 Komnapatop 35,36, 107
MporpammHoe obecneyeHmne ana MK........mnmnnsnnnnns 132 KoMneHCaums CKofbXeHNs 10,28
CviHycouaHbIn GunbTp 145
YCOBEPLIEHCTBOBAHHDIN KACKaZHBIN KOHTPOIEP...vcvo.ee 132 KOMNNEKT AnA ANCTAHLMOHHOTO MOHTaxa
OunbTp dU/dt 147 Komnnekt gns kopryca IP21/NEMA TUM T..oeeeeeeeemmnsssssrseenes
OunbTp cCHPasHbIX NOMeX 148 KomaeHcauys M
3aKoHb! nopo6uA 7" KomrakTop 74,78, 80,118
3aKOHbI NPOMOPLMOHANIBHOTO YMPABIEHUA.cccuvcvvmnereneriseseraennnne 17 KOHTPONBHBIIA CMCOK NPOEKTUPOBAHNA CHCTEMblv. 105
3aMKHYTBIN KOHTYP.uceuuerrnscnnsnsssnens 23,24, 25,33,37,95,108, 114
KopoTkoe 3ambikaHue
3awmTa OT NepexofHbIX MPOLECCOB B CETW..ummmmmscssnessnes 20 3alymTa OT KOPOTKOro 3aMblKaHWA 28
3awyTa OT yTeuKM Ha 3emnio 47 KopoTtkoe 3ambiKaHue.......... 11,21, 22,31, 36,41,61,75,190
KopoTkoe 3ambikaHue (ba3a agBrratenia — ¢asa)............. 28
3HaueHue napameTtpa (PWE) 90 KO3 PULIMEHT KOPOTKOTO 3AMBIKAHWS c....cevvveeesnennersssssesnennnes 55
Y KoaddnumeHT akTMBHO MOLHOCTW 167
Ko3pDULMEHT MOLHOCT . cuuveererrierresaianne 10, 20, 59, 60, 61, 167
M3meHeHune pacxopa B TeueHue 1 roga 19 KosdduumeHT npeo6pasosanms 91,98
M3meHeHmne ckopocTtn .
Koa e ea [o]7 WY TeTTTYEToTen 17 FNNNTRRRRRIN 167
KoHeuHoe n3meHeHne CKOPOCT ..uueerneereenne 16,107,108, 114 PPUUMEHT peaKTMBHOM MOWHOCTH
HauanbHoe U3MeHeHMe CKopoCTu 114 KNA
. Kna 9
MIMNynbCHbI BXOA, 170
asuratens 68
WHBepTop 20 np 17,30, 31,32, 68,77, 115, 166, 168
MHpekc (IND) 90, 97
WMHpekc npeobpasoBaHus 91,92
WMHuumnanmnsauus 10
WHTennekTyanbHoe norunyeckoe ynpasneHue.... 11, 16, 35, 39,
107,109,112
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KpyTAwmin MOMeHT

O6paTHasA cBA3b

HomunHanbHbIM KPYTALLNA MOMEHT 68 HacTporlika o6paTtHOi1 CBA3N 114
lNepemeHHbIN KPYTALLMIA MOMEHT 10 OBPATHAA CBA3D.cvvurnererresserersarsecsessnns 25,27,69,78,95,113,119
MonHbIN KPYTALLMIA MOMEHT. 34 MpeobpasoBaHrie obpaTHON CBA3M 28
[OCTOAHHDBI MOMEHT. 9 CuvirHan obpatHol cBA3M 23,33
Mpenen KPYTALLErO MOMEHTA......ccwrermersesserssens 10, 29, 65, 101 ®opmurpoBaHue 0b6paTHON CBA3N 27,41
Myckosoit l(pym”m” MOMEHT 167 O6wast TOUKA HECKONBKUX MPUCOEANHEHW M....uureererernreerssrensenns 55
TopMO3HON MOMEHT. 29
XapaKTEPUCTUKA KPYTALLETO MOMEHTA..........vvvsssessesssssssssnnnne 167  Okpyxatowan cpeaa 168
XapaKTepUCTUKIM NepemMeHHOrO KpyTALLEro MOMEHTA....... 11 Onpegenerue 10,51, 54, 58
Xapaktepuctuku CT 10
OnpepeneHna knaccos IP 45
Ky6. dpyT/mMnH 43
OTKkntoueHne
OTKknoveHwve........ 11,29, 30, 31, 33, 36, 37, 38,61, 65, 74, 80,
Jl 93,99, 100, 101, 103, 104, 110, 111, 116, 122
Jlornyeckoe cooTHoLeHne 35,107 € 6nOKNPOBKOIA 1,28
YPOBEHD OTKITIOUEHM A ...eveeneereeeneesenenseasens 173,174,175,176
JNlambpa 10, 59
OTKkntoueHne 121
M OxnaxpeHwue..... 31,33,37,40,42,44,65,72,74,107,122, 143,
167
Macca 41,105, 148,182 OuncTka 16
Macrep 16, 108
MacTtep HacTpOIKM NapameTpPOB 3aMKHYTOrO KOHTYpa...... 114 N
Mepebl npegocTopoxxHOCTH 14 MaHenb MECTHOTO YMPABNEHS .....ervoccerveeresnns 9,38,69, 128, 131
MexaHNYeCcKnin MOHTax 72 cm. Takxe LCP
Moaynsuus 9,30,45,123,124,125,127  [leperpes 11,30,37,75,101
MoMeHT nHepumn 28 Meperpyska
3awuTa oT neperpysKku 16, 29,74
MoHTax BINOTHYI0 APYT K APYTY 72 HopmanbHas neperpyska 149, 154,167
MoHTaxHas cxema 44, 46,53, 65,105 Meperpyska 32,53,65,75,111
No MOMEHTY 167
MorTaxHan cxema MNoBbiweHHan neperpyska 166, 167
MoHTakHas cxema 69,71,117,194, 197 perpy '
PeXKum HOPMaNIbHOM MEPETPY3KM...cuuceereesscesscssaecsanenns 124,126
MNopknioueHne pene 189, 195
. CeeToavop neperpysKku 75
Cxema noaKoUeHnin 69
. YcTaBKa neperpysku 32
Cxema 3NeKTPUYECKNX COBANHEHUM...uunrvuenrerernanressesnsseesseces 114
MOHTa)KHbIN KPOHLITENH 84 Mepexoc das 29,37
MNepem. Tok
MouHocTb TopmoXeHus 67 Bxon nepemeHHOro Toka 20
MNepeMeHHbI TOK 21
H CeTb NepemMeHHOro ToKa 20
Topmo3 nepemMeHHOro Toka 29, 34,66
HanpsakeHne B Lenn MOCTOAHHOIO TOKA..uwuueuseesserssemserssssssensee 134 .
Qopma KprBOI HanpsaxeHnA 20
Hacoc c nepemeHHOI CKOPOCTbIO 79 n
epeMeHHoe ynpasfieHne PacXofoM N AaBNIEHNEM............... 19
Hacoc ¢ puKcnpoBaHHOM CKOPOCTLIO 79
MNepeHanpskeHune
HacTeHHbIN MOHTaX 72 KOHTPO/b NPEBBILLEHNA HAMPAKEHN A cuvceenrerererersensessesssnasees 29
HenpegHamepeHHOEe BPALLEHNE ABUMATE M A eeuerereeeserserssesssessees 15 lepeHanpsxeHye.......... 28,29, 34,43,66,80,167,171,190
MNpeBblleHne HanpaXKeHnA, Co3gaBaemoe asuraTtenem... 28
HenpenHamepeHHbI nyck 14
MNepeHanpsaxeHune 67
Homep napameTtpa (PNU) 20
MNepexogHble npouecchbl 44,57
0 MNepwrop okynaemocTun 19
MNWA-perynarto 23,24,27,33,114,192
O6ecneuyeHmne 6e3onacHOCTH 15 A-pery P
MukoBoe HanpsaXKeHWe Ha ABuUraTene 184
O6Hapy»eHne HU3KOro pacxoaa 16
O6Hapy»xeHre paboTbl BCYXYyI0 16
Ob6orpeaTesnb WwWKada 41
O6opypoBaHvie, LONONHUTENIbHOE 8
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Mnata ynpasnexusa MporpammHoe obecneyerune ana MK 39
Mnata ynpasneHus, sbixoa 10 B nocT. Toka MpomexyTouHas cekLma 21
lnata ynpasneHus, Bbixof 24 B nocT. Toka
Mnata ynpaBneHus, nocnefoBaTeNbHas CBA3b uepe3  [IPOMEXYTOUHasA Lienb 20, 28,184
nHTepdenc RS485...... 169 MpomnycK YacToTbl 34
MNMocnepgoBatenbHas cBA3b Yyepe3 NopT USB.....cveeeneee 172
Pa6ouLe XapaKTePUCTUKIA MAATb! YIPABNEHNS..eerere 172 MPOGUNAKTNYECKOE OOCTTYXKUBAHUE. ....oevnvvesnrrssnrressnsessnns 39,107
MogaeneHue pe3oHaHca 31 [podunb FC
[nwvHa tenerpammbl (LGE) 88
MoaknioueHvie No cxeme «3Be3fax» 201 KomaHgHoe coBo 08
MoAKAIOUEHNE MO CXEME KTPEYTOMBHUKD ccessvvvvssseesssssssssessseee 201 O6uye ceeieHMs 0 NPoToKoNe 87
CnoBo cocToAHNA 100
MopTBepxaeHne noToka 16
n 29 31. 33 Mpodunb PROFIdrive
0AXBaT BPALLAIOLLETOCA ABUTATEM A cceuucrrueeesseressaesaeenens , 31, KoMaHHoe clioBo 101
MogUMHEHHDBIN NPE06PA30BATEND YACTOTbl.wuuresreeseressresnrssssens 79 CnoBo cocTosHuA 103
MokpbiThe 44,73,129 MyckaTenb TMNa «3BE3[a/TPEYTONBHUK .u.ceucrsseirsscrsssrssesens 19,80
Mone PKE 920 Mbinb 40, 44, 45, 46
Mone kKoHTpona CRC 95
MNone Hauana/ocTaHoBa 94 P
MNMone ¢yHKLl|/|V| 94 Pa6ounin UnKn
Pa6ouunin uunkn....... 10,135,136, 137, 138, 139, 140, 141, 142,
MNonoca KackagnposaHua 116 143
MNoHmKeHHOe HanpsaXeHne 59 Pacuet pabouero unkna 66
MocT. ToK PagnouactoTHble nomexu 31,59,73
[ocToAHHDIN TOK 34,66 CM. Takxe BY-nomexu
TopmoxKeHNe NOCTOAHHBIM TOKOM......urveneene 66, 93, 95, 98, 99 Pasgenenme Harpysku... 14, 22, 28, 52,129, 133,150, 151, 152,
MoTeHunomeTp 120 153,155, 156, 157, 158, 159, 160, 161, 163, 164, 165, 166, 204,
MoTok Bo3ayxa 42,43,44,143 205, 206, 207
Mpe-/nocTcmaska 107,109, 110 Pazmepbl 82,84, 105, 182, 204, 205, 206, 207
MNpepen ckopocTn 23,29, 65 Pa3OMKHYTbI KOHTYP 22
MpenoXpaHnTeb. ... 22,28,74,105,129,172, 173,174,175,  "a3peuienue paborsi 34,121
176,177,178,179, 180, 181 PasbeguHutens 21,74,129
MNpepnnyckoson Harpes 34 PacueT BO3ayLIHOrO NoToKa 42
MpumeHeHne Perncrtp Katywku 95
3aU411Ta KOHTPONLHOMO KNanaHa 107 PexuM 33MONHEHMA TPYBbl..orrsr 16,107,108, 114,115
KackapgHoe ynpasneHue 107
O6Hapy>KeHV|e KOHLIA XaPAKTEPUCTUK .ceurverrrerrrersrensserasenns 107 Pexxum (0234771 1= ] 177} < FO N 16, 31 y 34, 107, 108, 116
O6Hapy»eH1e HU3KOTo pacxoAa 107 Pexum pa3soMKHyTOro KOHTYpa 79
O6Hapy»XeHVEe PABOTbI BCYXYHO....cwuumrevmsresssereenss 107,108,114
OuncTka 107,108 Pe3sepBHana cuctema nutaHuA 61
Morpy»Homn Hacoc 107,111,113,114 Pene
MNopTBepxaeHve NoToKa 107,110,111 ABapuiiHoe pene SPDT 73,74
Mprmep HaCTPOWKKN ANs PasNNYHbIX MPUMEHEHWN.......... 111 BctpoeHHoe pene 93,115
CTouHble BOAbI 107 Bbixog pene 32,70,102,171
QyHKLMA KOMMeHcaumy pacxoga 107,108 Knemma pene 46, 188, 194, 196, 203
Yacbl peanbHOro BpemeHmn 107 Harpyska pene 77
YepepoBaHve BEAYLLETO HACOCA.....cwummremernsernee 115,116,117 Mnata pene 70,76,77
MporpammHoe o6ecreyeHie Mopkniouetne pene 70
HCS 61 Pene.. e 13,29,47,69,77,78,79,116, 189, 192
cM. Takxe [IpoepammHoe obecneveHue 018 pacyema 04 99
2aPMOHUK 1 95,98,99, 118,171
MCT 31 40 2 95,98, 118, 171
Bepcua MO 132 7 189
MNMporpammHoe obecrneyeHne ana pacyeta rapMoHuk (HCS) 8 189
...... 40,59 J 189
Cpepncto KOHPUTYpUPOBaAHUA MCT 10.....ceeceeneeenserenn 39 SPDT 77,191
A3bIK NPOrPaMMHOIO 06E€CMEUEHUA. ..ovummunnvrvvsrsmnsssniis 129,130 PyuHol pexum ynpasneHus 24
fi3bikoBoW NakeT 130
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Tennosas 3awmTa gBuratens 121
C Tepmuctop 11,46, 65,75, 189
CamoBpatleHve 15 Tectuposanue dU/dt 184
Cekuwis BoinpAMNTENA 21 TeXHUKA 6€30MaACHOCT ....vvveveveeeeeeerreessssssssssssss 14, 36, 78, 198, 201
Cekuma nHeepTopa 21 Texob6cnyxmBaHne 44
CepAeYHUKN BbICOKOYACTOTHOrO ¢unbTpa crHbasHbIX nomex Tok
------ 80 BXOAHOM TOK 53
Cetb Bbicokuin Tok 37
MepexoaHbie NpoLecchl 20,61 BbIXOAHOMN TOK..uueveunrernsereneseeernnns 30,32,63,114,122,123,125
MuTaHune OT ceTu 10,53 AvanasoH Toka 170
MopaknioueHne K ceTn NUTaHusA 198 N3mepeHue Toka 31
MponagaHne HanpsiXeHus cetr 33 Wckaxerue Toka 55,143
SKpaHMpOBaHIe ceTu 73 KoHTypbl ToKa 48
Koa¢pdrLmeHT rapMOHNYECKOro NCKaXKEHUS TOKA.....e.... 81
Cucrema HanpaxeHNe NPOMEKYTOUHOM LIEMM...ooveverreeveersnserssnsesssne 47
Pa6ora, onepauus 116 HU3KII ToK 37
Cocroanue 116 HoMWHanbHbIN BbIXOAHOWN TOK 9
CnoBo cocTtosaHuA 89,91, 95, 96, 100, 109 HomMWuHanbHbIN TOK 51,113
OCHOBHoOI TOK 54
CnoBo coCToAHUA NpoLecca 91
MNeperpy3ka no ToKy 33
CHMKeHe HOMMHAJTbHbIX XapaKTepPUCTUK MOCTOAHHDBIN TOK 20
ABTOMaTUYECKNIA 30 Mpeaen no Toky. 9,29,31
bornbuoe nonepeyHoe ceyeHne 123 Mynbcauyum Toka 37,80
OxnaxpeHne 122 Pexuim ToKa 169
MoHMKeHHOe aTMOCHEPHOE AABNEHUE. ....ouunermmnrenrncermanneens 122 Tok 53
MpyMeHEeHUs C MOCTOAHHBIM KPYTALMM MOMEHTOM (peXxnm rapMOHUK 54
CT)...... 122 OTAENbHbIX FAPMOHMK 54
PaboTa Ha HM3KIMX CKOPOCTAX 122 yTeuKu 47,56,57
Pexxumbl ¢ nepemeHHON (KBagpaTMYHO  3aBUCUMOLIA) YpoBeHb ToKa 169
) BENMYMHOM KpyTALlero momeHTa (VT)...... 122 Tok gaTuvka 21
Pyynon 122
CHWKeHe HOMMHaNbHbIX XapakTepucTuk.... 30,37, 41, 105, ToK yTeuku 15
122,123,125,126, 168 Topmo3
Temnepatypa okpy»katoLen cpefbl 123 [dNHaMNUYECKOE TOPMOMKEHUIE. .....ceeeunernerseenne 21,22, 34,65, 66
CokpalueHus 9,53 [ononHnTenbHoe yCTPONCTBO TOPMOMKEHWA.c.uvereveneces 21,75
MoLHOCTb TOPMOXKeHUA 10
CootBeTcTBUE
CE 1 Pe3ucTtneBHoe TopmoxeHune 34,66
FanbBaHMueckas passasKa... 32, 39, 46,47, 77,190, 191, 193 Cncrema TopmoxeHma 134
. Tok TopmoxeHua 99,135
3Hak C-tick 12
TopmorxeHne 34
Mapkvposka CE 112 Topmo3sHoi IGBT 21
Ceptnoukayma Ul 13 T . 67
TPe6OBAHNAM UCMONb30BAHUA HA MOPE..uerrerereeeresssesasssnnes 13 OPMO3HOM MOMEHT
Topmo3sHom npepbiBaTenb 67,74,128
CooTtBeTcTBMNE TEXHNYECKUM YCNOBUAM UL..oucvenivnninncrnneinnees 177 .
Topmo3Hou pesuctop
CTanbHoM peLleTyaTbiil TOPMO3HON PEINCTOP..ccvvvvssunsissesies 134 Paboumii LKA TOPMO3HOTO PE3UNCTOPA.couververrssessssssssessssees 66
CTpyKTypa Tenerpammbi 87 Ceuerne Ka6e”"u 135
3 Cuctema Kabenen 67
Cxema coegUHeHWI CokpalieHns 135,142
DUKCMPOBaAHHBIV HACOC C MEPEMEHHON CKOPOCTbIO........ 118 TOPMO3HOW Pe3NCTop...... 9,10,21,22, 28, 29, 34, 66, 67, 74,
HepeposaHue BeayL|ero Hacoca 118 80,87, 131,135,136, 137, 138, 139, 140, 141, 142,143
TopMO3HOI pe3ncTop B NIOCKOM afloMVHUEBOM KOpryce........
T 134
TekcToBbIN 6MOK 89,97 TpaHcdopmaTop 53
Temnepatypa
MakcumanbHan TemnepaTtypa 41,42 Y
CpepHAas TemnepaTypa 42 .
TemnepaTypa 41 YpnapHoe BO3fencTBme 43
OKpy»KatoLen cpefibl 41 YnyulweHHOe OTCNEXNBAHNE MAHUMASIbHOW CKOPOCTH...... 107,
TennoBas 3awmnTa 13 11,114
YnyuleHHoe ynpasneHne 19
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AndaBuUTHbIN yKa3aTenb VLT® AQUA Drive FC 202
YNopHbIA NOAWNIHNK 113,114
YnpasneHuve E)
buT KomaHaHoro croBa 98 SKpaHMpoBaHIe 62,67
buT ynpasnenusa 98, 102
Bx0//BbIXOf] ANA MOAKMIOUEHNSA S1eMEHTOB YNPaBeHus..... SKcTpemanbHble paboyne ycnosua 28
169 DneKTPOHHOE TeMIoBoe pene 65
M3onAuma npoBoaoB ynpasneHusa 65 CM. Takxe ITP
Jlornka ynpasneHnus 20
lMpoBopa ynpasneHuns 72 SMC
X;) aKT"Jé )I:IC'FFJVIKI/I npasneHus 171 Brvarne Ha SMC >8
P P ynp M3nyyaemble nomexm 49
YnpasneHuve npu NomoLu KnanaHa 33 KoHAyKTUBHbIE MOMexu 49
YpoBeHb HanpskeHnsa 170 MnaH obecneyeHna SMC 51
MNomexu 47,72
Ycnosus MomMex03almLEHHOCTb B COOTBETCTBUN C TpeboBaHMAMYN
Munbie 51,60, 61 3MC..... 52
[MpombliwneHHble 49,51,60,61 Peanuzauuns IMC 62
YcnoBuA oKpy»aloLeit cpeapl 168 PesynbTaThl UcnbiTaHWi 49
v 7 Tpeb0BaHNA K MOMEXOYCTOMUMBOCTW.uueuusecermmecessnncensneceens 48,51
CNOBUA OXNaXaeHNA TpeboBaHWA NO U3NTyYeHuIo 48,51
YcnoBHble 0603HaueHus 10 Ounbtp SMC 50,128
Xapaktepuctnka SMC 58
YcTaBKa 25
Xapaktepuctnkmn SMC 58
YCTPOMCTBO KOHTPOSIA CONPOTUBAEHNA U3ONALNM.ceeneeerreneenne 74 IMC 8,47,50,51,53,72
YCTpoiicTBO NaBHOro fycka 19, 80 SHeprocbepexeHne 16,17,19, 34
oTP 9,29,32,65,77
() CM. TaKXe J/1eKmpOHHOe menJiogoe pese
DduKcauma yacToTbl 99 D¢ddeKTBHOE 3HAUEHME TOKA 20
Ounbtp
AHF 005 143
AHF 010 143
DU/dt 52,62,80,147,184
LC-bunbtp 62,63, 64,184
PagnoyacToTHble nomexun 46
CM. Takxe BY-nomexu
CuHyconaHbIn 21,62,80,114
CrH}a3HbIN pexnm 148
OunbTp 44
rapMOHMK 81,143, 144,145
CUHGA3HbIX MOMeX 80
X
XpaHeHue 38,39,40,41,47,97,106, 168
Lndpposon Bxog 170
Lindposon Bbixog, 170
y
Yacbl peanbHOro BpemeHu 16,39
L
LUnpoTHO-MMNynbcHaa mogynaumna 21
Lkad SONONHNUTENBHBIX YCTPOWCTB 46
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KomnaHus «[laH$occ» He HeceT OTBETCTBEHHOCTY 3a BO3MOXHbIE OreyaTKu B KaTanorax, 6poLutopax 1 Apyrvx Buaax nevatHbix Matepuanos. Komnanus «[laHdocc» octaBnset 3a coboi Npaso Ha
MN3MEHEeHNe CBOUX NPOAYKTOB 6e3 NpeABapuTeNbHOrO 13BELYEHNA. STO OTHOCUTCA TaKXKe K YXKe 3aKa3aHHbIM NPOAYKTaM Npu YCIOBUM, UTO TaK1e U3MEHEHUA He BNEKYT NoCneayoLwmx
KOPPEKTUNPOBOK Y>Ke COracoBaHHbIX crieLudurkaLmin. Bce ToBapHble 3HaKku B 3TOM MaTepuasne ABMAITCA COBCTBEHHOCTbIO COOTBETCTBYIOWMX KOMMaHuii. «JaHdocc» n norotun «laHdocc» ABnatoTca
TOBapHbIMU 3HaKamu komnaHum «aHdocc A/O». Bce npaBa 3awmiyeHb.
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