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Kak nonb3oBaTtbcA 3TUM PyKosB...

PykoBoacTeo no npoektuposaHuio VLT® AQUA Drive FC 202

1 Kak nonb3oBaTbcsA 3TM PYKOBOACTBOM NO MNPOEKTUPOBAHUIO

1.1.1 ABTOpCKOe npaBo, OrpaHNyeHne
OTBETCTBEHHOCTWN N NpaBa Ha
BHeCEeHMe N3MeHeHNN

Hacroawaa nybnukauma copepXunT cBefeHus, AaBnsoLmecs
cobctBeHHOCTbO Danfoss. MpuHumasa HacToALlee
PYKOBOZLCTBO U UCNOJb3yA €ro, Nonb3oBaTteNlb CornallaeTcs,
UTO CcopeprKalumeca B PYKOBOACTBE CBefieHnA OyayT
MCNOMb30BaTbCA UCKMIOUNTENBHO AN1A SKCMyaTauum
obopynoBaHus, nonyyeHHoro ot Danfoss, nnn
060pyaoBaHNA APYruxX NOCTaBLMKOB NPW YCIOBUM, UTO
Takoe ob6opynoBaHVe NpeAHa3HAYEHO f1A CBA3N C
obopypnosaHmem Danfoss no nuHUM nocnefoBaTenbHOWM
cBA3n. [laHHaa nyb6nmkKauma 3almileHa 3akoHO4aTeNbCTBOM
06 aBTOpCKOM npaBe [laHuu 1 6ONbLIMHCTBA APYIUX CTPaH.

KomnaHusa Danfoss He rapaHTupyeTt, 4To nporpamma,
CO3AaHHasA B COOTBETCTBUM C YKa3aHUAMU, MPUBEAEHHbIMY
B AaHHOM PYKOBOACTBE, OyfeT AeiiCTBOBaTb Haf/ieXalium
obpaszom B no6ol Gr3nYecKor, annapaTHON unu
nporpammHon cpepe.

HecmoTpsa Ha TO UTO fOKyMeHTauums, BXoAALWasA B fJaHHOe
PYKOBOZACTBO, MPOBEPEHA U NMPOTECTUPOBaHA KOMMaHuei
Danfoss, Danfoss He npefoCTaBnseT HUKAK/e rapaHTUM uUnm
3aBepeHVsl, BbIPAXKEHHbIE B NMPSAMOM W/ KOCBEHHOM BUe,
B OTHOLUEHWUW 3TOW JOKYMEHTaLuuu, B TOM Yucne
OTHOCUTENIbHO ee KayecTBa, 0pOpMIIeHNs UK
NPUrogHOCTN AJIA KOHKPETHON Lienu.

Hu npwn Kakux obctoatenbctBax Danfoss He Hecet
OTBETCTBEHHOCTU 3a NpsMble, KOCBEHHbIE, paKTMYecKue,
No6ouYHble YObITKM, MOHECEHHbIE BCEACTBUE
MCMONb30BaHNA UM HEHaANEXaLlLero NCnosb3oBaHUA
UHbOpPMaLMK, cofiepKaLlenca B HaCTOALEM PYKOBOACTBE,
JlaXe ecsIn YKa3blBaeTCA Ha BO3MOXHOCTb TaKMX yObITKOB. B
yactHocTH, Danfoss He HeceT OTBETCTBEHHOCTU HU 33 KaKue
pacxoppl, BKoYas, B YACsie NPOYKX, PACcXofbl, MOHECEHHbIE
B pe3y/bTaTe notepu Npubbv UNu fOX0Aa, yTpaTbl Un
noBpexaeHns 060pyfoBaHUA, YTPaTbl KOMMbIOTEPHbIX
NPOrpaMm 1 AaHHbIX, Pacxofbl Ha 3aMeHY YKa3aHHbIX Un
WHBIX 3/IEMEHTOB, a TaKXXe Ha YAOBNETBOPEHME NPeTeH3nI
TPeTbUX Nul.

Komnanua Danfoss coxpaHseT 3a coboit npaBo
nepecMaTpyrBaTbh HacToALyo NybnvKauuio B Nioboe Bpems
1 BHOCUTb U3MEHEHUA B ee CoaepKaHue 6e3
npeABapuUTENbHOrO YBeJOMAEHNS UK KaKUX-NMbo
0653aTeNIbCTB YBEAOMIEHUA MPEXHUX UM HACTOALMX
nonb3oBaTeneil 0 Taknx UCMPAaBNEHNUAX UK N3MEHEHNUSX.

1.1.2 Cnncok nutepaTtypbl

- WHCTpyKumA no skcnayatauum VLT® AQUA Drive
FC 202 0,25-90 kBT npusoaut nHdopmaymtio,
Heobxoavmyto ana BBoda npeobpasoBaTtens
YacToTbl B CTPON W €ro aKcriyaTaumm.

- WHCTpYKUMA No 3KcnnyaTauumn npeobpasoBatens
vactotbl VLT® AQUA Drive FC 202 110-400 kBT B
Kopnyce Tunopasmepa D cogepxunT nHdopmaumio,
HeobxoAMMyto oA YCTaHOBKM 1 BBOAA
npeobpasoBaTtensa YacToTbl B IKCMAyaTaumio, a
TaKXe OCHOBHble CBEAEHMA O HOBENLINX MOZENAX
Tunopasmepa D.

- WucTpykuma no akcnnyataummn VLT® AQUA Drive
FC 202 High Power cogepxut nHdopmauuto,
HeobxoanMmyto AnA NOAroToBKU npeobpasoBaTtens
YacToTbl BbICOKOW MOLLHOCTU K paboTte 1 ana ero
3KCNNyaTauun.

- PykoBoacTeo no npoektuposanuio VLT® AQUA
Drive FC 202 110-1400 kBT copep»uT BCtO
TEXHUYECKyIo MHPOpMaLuio o npeobpasoBaTensx
yactoTbl Tunopasmepos D, Eu F, cBegeHusa o
KOHCTPYKLMSAX, N3roTaBMBaeMbIX MO 3aKasy, a
TaKXe 06/1acTAX NPMMEHEHNA.

- PykoBOACTBO MO nporpamMmmupoBaHuio VLT® AQUA
Drive FC 202 comep»uT cBefeHMA no
NPOrpaMMm1pPOBAHMIO N BKIIOYAET MOJHble
onncaHnA napameTpos.

- VLT® AQUA Drive FC 202 Profibus.
- VLT® AQUA Drive FC 202 DeviceNet.

- PyKoBOACTBO MO NPOEKTUPOBAHUIO BbIXOAHBIX
dunbTpoB

- Kackaa-koHTponnep VLT® AQUA Drive FC 202.

- YKasaHve no npumeHeHuto: paboTta C NOrpyHbiM
Hacocom

- YKa3zaHvie no nprviMeHeHuIo: NpYMeHeHve B
peXxunme «rnaBHOe yCTPONCTBO/BefoMOe
YCTPONCTBO»

- YKazaHuie No NprYMeHEHMIO: 3aMKHYTbI KOHTYP
NpvBOLa 1 PEXUM OXULaHWA

- WHCTpYyKUMA: AONONHUTENBHOE YCTPONCTBO
aHanoroBoro Beoga/Bbisoga MCB109

- WNHCTPYKLMA: KOMNIEKT AN MOHTaXa Ha CKBO3HOM
naHenmu

- WHCTPpYKUMM MO 3KCNNyaTaLmMm akTMBHOMO
dunbTpa VLT® Active Filter

TexHnueckas fokymeHTauma komnaHum Danfoss Takxe
npencraeneHa B VIHTepHeTe no agpecy
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PykoBoacTeo no npoektuposaHuio VLT® AQUA Drive FC 202

www.danfoss.com/BusinessAreas/DrivesSolutions/
Documentations/Technical+Documentation.htm.

CumBonbli
B 3TOM pyKoBOACTBE UCMONb3YOTCA Cneaytowne CUMBOSIbI.

[ABHUMAHWE!]

YKasbiBaeT Ha NOTeHUMaNnbHO OMacHylo CUTyauuio, nNpu
KOTOPOI CyWecTBYeT PUCK NeTaJibHOro ncxopa unm
Cepbe3HbIX TPaBM.

[ANPEOYNPEXOEHME]

YKa3biBaeT Ha NOTeHUUaNnbHO ONAacHY CUTyauutio, Npu
KOTOPOW CyL|ecTBYeT PUCK MONYyYeHUA He3HaUNTeNbHbIX
TpaBM UM TpaBM cpefiHel TaxecTn. Takke mMoxeT

MCNonb30BaTbCA ANA 0603HaUYEeHUA NOTEHLMANIbHO
Heb6e30nacHbIX AeNCTBUN.

NMPEAYNPEXKAEHUE

O3Hauaet CUTyauuio, KoTopasa MoXeT NnpnBectn K
noBpexpaeHuo OGOPyAOBaHI/Iﬂ NN co6CcTBEHHOCTW.

YBETOMJIEHU

Bbigensiet nHdpopmauuio, Ha KOTopylo criefyeT o6paTuTb
BH/MaHMe BO n3bexaHve owmn6oK nnv gns NoBbileHnA
3¢dekTBHOCTU PaboTbI.

C€

Ta6nuua 1.1 PaspelueHus

1.1.3 CokpalyeHus

MNepemeHHbIN TOK Mepem. Tok
AMepUKaHCKWUI COPTaMeHT NPOBOJOB AWG
Amnep A
ABTOMaTMueCKasa agantauma gsuratens AAL
Mpepen no Toky ILim
lpapycobl Lenbcua °C
MocToAHHbIN TOK MocT. TOK
B 3aBucmmocTn oT TMna npmeoga D-TYPE
OneKTPOMarHNTHaA COBMECTUMOCTb SOMC
OneKTPOHHOE TenyoBoe pene oTP
Mpeobpa3zoBaTenb YacToTbl MY (FC)
pamm r

lepy Ny
JlowagmnHblie cunbl n.c.
Kunorepy Ky
MaHenb mecTHoro ynpasneHua LCP
Metp M

MwunnvreHpu (MHAYKTUBHOCTb) mr
Mwunnnamnep MA
Mwunnucekynpa MmcC
MuHyTa MUH
CnyxxebHas nporpaMma ynpas/ieHus MCT
ABVXEHVEM

HaHodapaa HO
HbloTOH-mMeTpbl Hm
HoMWHanbHbIN TOK ABUraTens IMN
HomuHanbHas yacToTa fBuratens fmN
HomunHanbHaa mMowHoCTb ABuraTens PmN
HomuHanbHoe HanpsxeHue asuratens UmN

[lBuratenb C NOCTOAHHbIMWA MarHuTamm Osuratens c MMM

3aWmnTHOE CBEPXHM3KOe HanpaXeHune PELV
MNeyaTHaa nnata PCB
HoMWHanbHbIN BbIXOAHOW TOK MHBEPTOPaA Iinv
Yuncno 060poToB B MUHYTY 06/MVH
Knemmbl pekynepaumm Pekynepauusa
CekyHpa c
CKOPOCTb CMHXPOHHOFO ABUraTens Ns
MNpepen momeHTa Tum
BonbTbl B
MakcuManbHbIA BbIXOQHOW TOK IvLT,MAX
HoMWHanbHbIN BbIXOOAHOWN TOK, vt

obecneynBaemblii NpeobpasoBaTtenem

4acToTbl

Ta6nuua 1.2 CokpaleHus

1.1.4 OnpegeneHuA

MNpeo6pa3oBaTenb YacToOThI:
IviLT,MAX
MaKcManbHbI BbIXOAHOW TOK.

IviTN
HoMVHanbHbIN BbIXOAHON TOK, obecneunBaemblii
npeobpasoBaTesiemM YacToTbl.

UvLT, MAX
MakcunmanbHoe BbIXOAHOE HanpsKeHue.

Bxopa:

KomaHga ynpasneHus

MoAKNoYEHHbIV ABUraTeNlb MOXHO OCTAaHABNMBATDL C
nomoubto LCP 1 undposbix BXOLOB.

DOyHKUMN fenaTca Ha ABe rpynnbl.

®yHKUMKM rpynnbl 1 nmetoT 6onee BLICOKAA MPUOPUTET, YeM
byHKUMKM rpynnbl 2.

lpynna 1 |C6poc, ocTaHOB BblGErom, COHPOC U OCTaHOB BbIGErOM,
ObICTPbIN OCTAHOB, TOPMOMEHVE NMOCTOAHHBIM TOKOM,
OCTaHOB N KHorKa «Off» (Bbikn.).

lpynna 2 |MycK, MMNyNbCHbIN NYCK, peBepc, peBepc 1 NycK,

duKcauma yactoTbl 1 GprKcaumna BbIXOQHOW YacTOTbI

Ta6nuua 1.3 KomaHga ynpaBneHus
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Osuratenb:

lele]

YacToTta fgBuratens B csiyyae akTvBm3auuy GyHKLUN
duKcaumm yacToTbl (Yepes UMPpPOBbIE KINEMMDI).

fin
YacToTa asurartensa.

fmax
MakcumanbHasa yacTtoTa gsuraTtens.

fmin
MuHUManbHasA YacToTa gsuraTens.

fmN
HomunHanbHas yacTtoTa gBuraTtens (4aHHble ¢ NacnopTHOM
TabNnyKn).

M
Tok gBuratens.

ImMN
HoMuHanbHbI TOK aBWraTens (GaHHble C NacnopTHOW
Tabnnuknm).

nmN
HomMunHanbHasa ckopocTb ABuratens (gaHHble ¢ NacnopTHOM
TabNnuKn).

PmN
HoMunHanbHasa MoWHOCTb ABWraTens (AaHHble C
nacnopTHOWN Tabnnukn).

TMN
HomuHanbHbI KPYTAWNA MOMEHT (ABUraTens).

Un
MrHoBeHHO€e 3HayeHune HanpAaxeHnA aBuratens.

UMN
HomuHanbHoe HanpsikeHue aBuratens (gaHHble C
NnacnopTHOW Tabnunukn).

nvLt
KNA npeobpasoBaTena 4acToTbl onpeaenseTca
OTHOLLUEHVEM BbIXOAHOW MOLLHOCTM K BXOLHOW.

KomaHpa 3anpeuieHns nycka
KomaHpa octaHoBa, KOTOpasa OTHOCMTCA K rpynne KoMaHA
ynpasneHua 1, cM. 3Ty rpynny.

KomaHnpa octaHoBa
Cm. «<KomaHAa ynpasneHus».

3agaHus:

AHanoroBoe 3afiaHue
CurHan, nogaBaemMblil Ha aHanorosble BXoabl 53 wnu 54,
MOXET MPefCTaBNATb COO0I HanpsXKeHNe UK TOK.

3afaHuve no wnHe
CurHan noctynaet Ha NOpT NoC/iefoBaTENbHOrO KaHana
cBasn (nopt FC).

MpenycraHoBneHHoe 3agaHve

MNpenBapnTenbHO YCTaHOBMIEHHOE 3afaHne, 3HaYeHne
KOTOPOro MoXeT HaxoauTbca B AnanasoHe ot -100 go +100
% oT guanasoHa 3agaHus. NpegycMoTpeH BbIGOp BOCbMU
npenyCcTaHOBNIEHHbIX 3aaHUN Yyepe3 undpoBble BXOADI.

VimnynbcHoe 3agaHue
MMNynbCHbIN YaCTOTHBIN CUrHas, NogaBaemMblii Ha
undposble Bxoabl (knemma 29 munn 33).

Refmax

OnpepenseT 3aBUCMMOCTb MeXay BXOAHbIM 3aaHneM npu
100 % OT 3HaueHuns NMosHOM WkKanbl (06bIYHO 10 B, 20 MA)
N pesynbTUpyloWwmM 3agaHmeM. MakcumanbHoe 3HayeHne

3aflaHus ycTaHaBnuMBaeTcA B 3-03 MakcumaneHoe 3adaHue.

Refmin

OnpepenseT 3aBUCMMOCTb MeXay BXOAHbIM 3aJaHnem npu
3HauveHun 0 % (06b1uHO 0 B, 0 MA, 4 MA) 1
pe3ynbTupyoWwmM 3agaHmem. MuHumanbHoe 3HaueHune
3aflaHuA ycTaHaBnmBaeTca B 3-02 MuH. 3adaHue.

PasHoe:

AHanorosble Bxofbl

AHanoroBble BXOAbl UCMOSb3YIOT ANA ynpaBneHus
pasnunuHbiMK GYHKUMAMYK NpeobpasoBaTens YacToTbl.
MpenycmoTpeHo ABa BMAa aHaNOroBbIX BXOAOB:

Bxoa Toka 0-20 MA 1 4-20 MA

Bxog HanpsxeHua, 0-10 B noct. ToKa.

AHanorosble BbIXoAbl
AHanorosble BbIxofbl MOTYT BblAaBaTb curHan 0-20 mA, 4-
20 MA vnun yndpoBol curHan.

ABTOMaTtuyeckaa agantauuna asuratena (AAL)
Anroputm AALl onpegenseTt anekTpuyeckne napamertpbl
NMOAKIIOYEHHOrO ABUraTens, HaxoasaLeroca B
OCTaHOBJIEHHOM COCTOAHWUN.
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Topmo3Hou pe3nctop

Topmo3HON pe3ucTop npeacTtaBnseT cobo Moaynb,
CNOCOOHBIN NornowaTb MOWHOCTb TOPMOXKEHMS,
BblAeNAeMylo Npu peKyrnepaTMBHOM TOPMOXKEHUN.
PereHepaTnBHas MOLHOCTb TOPMOXEHMWSA MOBbILLAET
HanpsXXeHre NPOMEeXYTOYHON Lienn, 1 TOPMO3HOMN
npepsbiBaTent obecrneunsaeT nepegavy 3TON MOLHOCTU B
TOPMO3HOW pe3ncTop.

Xapakrtepuctuku CT
XapaKTepucTky NOCTOAHHOIO KPYTALEro MOMEHT],
ncnosnb3yemble AN NOPLUIHEBLIX HACOCOB W BEHTUIATOPOB.

uVIQbQOBbIe BXoAbl

Lindposbie Bxoabl MOryT 6blTb MCMONIb30BaHbI AN
ynpaBneHusa pasnnuHbiMm GyHKUMAMK NpeobpasoBaTens
YacToTbl.

Lindpposble Bbixoabl

MprBoa MMeeT ABa NONYNPOBOAHMKOBBIX BbIXOAA,
CMOCOGHbIX BblaBaTb cUrHanbl 24 B nocT. Toka (Tok go 40
MA).

DSP
LindppoBoin npoueccop CurHanos.

Bbixogbl pene
MpeobpasoBaTesib YacTOTbl UMEET fiBa NMPOrpaMMmpPyemMbixX
penenHbix BbIxoaa.

oTP

DeKTPOHHOE TEMNIOBOEe pesie BbIUNCIIAET TENIOBYHO
HarpysKy Mcxopsa 13 TeKylueln Harpysku n sBpemeHun. Cnyxut
[NA OLEHKM TemnepaTypbl ABUraTens.

GLCP
lpaduyeckas naHenb mectHoro ynpasneHusa (LCP 102)

WHnuvanunsaumsa

Ecnu BbinonHseTca unnyunanusauus (14-22 Pexxum pabomer),
nporpaMmupyemMble napameTpbl NpeobpasoBaTens YacToTbl
BO3BPALLAIOTCA K YCTAHOBKaM MO YMONYAHUIO.

MpepbIBUCTbIN pabounin Lunkn

Moa npepbIBUCTBIM PabounM LMKIOM MOHVMAIOT
nocnefoBaTeNbHOCTb Pabounx UMKNoB. Kaxkabli LumKn
cocTouT U3 nepriofa paboTbl NOA Harpy3kon 1 nepuoaa
paboTbl BXonocTyto. PaboTa MOXeT nMeTb Nnbo
nepuoanyeckuin, Nnbo HenepuUoaNYECKUn XapakTep.

LCP

MaHenb mectHoro ynpasneHus (LCP) obecneunBaeT
nonHbli nHTepdeiic ana ynpaesneHus npeobpasosatenem
YacToTbl U ero NporpammmpoBaHua. MaHenb ynpasneHus
CbeMHasn 1 MOXeT ObITb YCTaHOBMIEHA Ha PacCTOAHUN Ao 3
MeTPOB OT Npeobpa3oBaTens YacToTbl, HaNPUMep, Ha
NNLEBOW MaHenn ¢ NOMOLLbIO JOMOMAHNUTENIbHOMO
MOHTa)KHOIO KOMMeKTa.

MpenycmoTpeHo ABa UCMOSIHEHUA NaHeNn MeCTHOTrO
ynpaBneHus:

- LUundposaa LCP 101 (NLCP)
- lpaduueckaa LCP 102 (GLCP)

Mnagwnn 6ut
Mnagwwnin 3Havawmm 6ut.

MCM

CokpalyeHue Mille Circular Mil (MnH Kpyrnbix mun),
aMepPVKAHCKOW efVHMLbl ANA N3MEPEHNS CeYeHUs
npogogos. 1 MCM = 0,5067 mm>.

Crapwwii 6ut
Crapwuin 3Havalwuin 6uT.

NLCP
Linpposasa naHenb mectHoro ynpaeneHua LCP 101

OnepaTvBHbIe/aBTOHOMHbIE NapaMeTpbl

OnepaTvBHble NMapameTpbl BCTYNAlOT B AeiCTBME Cpa3y Xe
nocne n3MeHeHua nx 3HauyeHun. Beegute [OK] ona
aKTVBaUMM M3MeHEeHVs1 aBTOHOMHBIX MapaMeTpoB.

NWA-perynaro

MNUAO-perynatop nopfep»<uBaetT HeoOXOQUMYIO CKOPOCTb,
faBsneHve, TemnepaTtypy v T.4. NyTeM perynnpoBaHua
BbIXOAHOW YacTOTbl Tak, YTOObl OHa COOTBETCTBOBAsA
MN3MeHAIOLWWENCA Harpyske.

RCD
[laTumK OCTaTOYHOro TOKa.

Habop napamertpos

HacTpolkn napameTpoB MOXHO COXpaHATb B Buae 4
HabopoB. Bo3moxeH nepexon mexay 4 Habopamu
napameTpoB U pefakTMpOBaHUe OfHOro Habopa
napameTpoB BO BPemA AelCTBUA Apyroro Habopa
napameTpoB.
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SFAVM

MeTog KommyTauun, Tak HasbiBaeMoe ACMHXPOHHOEe
BekTopHOe YnpasneHue c opueHTaymen no MarHuTHomy
MoToky CraTopa (Stator Flux oriented Asynchronous Vector
Modulation) (74-00 Modesns kommymayuu).

KomneHcauma ckonbxeHus

MpeobpasoBaTesib YacTOTbl KOMMNEHCUPYET CKOMbXEHNe
BUraTens nyTem MoBblWEHWA YacTOTbl B COOTBETCTBUM C
n3MepsAeMo Harpy3Koln aBuratens, obecneumsas nouTtn
MosiHoe MOCTOSAHCTBO CKOPOCTM BpalleHWsa ABurartens.

MNporpammupyemblii nornyecknii kouTponnep (M1K)
[M/IK — 3To nocnepoBaTenbHOCTb 3aAaHHbIX
nonb3oBaTenem AeNCTBUN, KOTOPble BbIMOMHAOTCA B
cnyyae, ecnm MNJIK nprusHaeT cooTBeTCTBYOLWME,
onpeaeneHHble Nonb3oBaTesieM COObITUA UCTUHHBIMU.

Tepmuctop
TepmopesuncTop, ycTaHaBBaeMblli Tam, rae Tpebyetca

KOHTPOMb TemrnepaTypsbl (B NpeobpasoBaTene 4yacToTbl Un
B ABUrarterne).

OtknyeHne

CocToAHMe, BBOQUMOE B aBapUNHOWM CUTyaLmu, Hanpumep,
B C/lyyae neperpesa npeobpasoBaTesii YaCTOTbl UMW Korga
npeobpa3oBaTesib YacTOTbl 3alUMLLAET ABUraTesb,
TEXHOMOrMYecKnii mpouecc nin mexaHusm. MNepesanyck He
[OMNycKaeTca A0 TeX Mop, Noka MpuYrMHa HEMCNPABHOCTU He
OyneT yCcTpaHeHa M COCTOsAHME OTKIIoUeHUs He byaet
OTMEHEHO BbINONHeHeM GyHKLUNM cbpoca unu, B
HeKOTOpPbIX Clyyasx, NOCPeACcTBOM 3anporpaMMUpPOBaHHOIO
aBTOMaTMyeckoro copoca. He ncnonb3yite oTknioueHne
ans obecneyeHnsa 6€30MacHOCTM NepcoHana.

OTkntoYeHne ¢ 6NOKUPOBKON

CocToAHMe, BBOQUMOE B aBapUNHOWM CUTyauumu, Korga
npeobpa3oBaTtesib YacTOTbl OCYLLECTBASAET 3aLUTY
COBCTBEHHbIX YCTPONCTB 1 TpebyeT dusmyeckoro
BMeLLATENbCTBA, HAaMpUMep, NPU BO3HWKHOBEHNN
KOPOTKOrO 3amblKaHWA Ha ero Bbixoge. OTKoueHne ¢
6/TOKMPOBKON MOXET ObITb OTMEHEHO BbIKIIIOUEHNEM CETU
NUTaHWA, YCTPaHEHeM MPUYMHBI HEUCNPABHOCTM 1 HOBbIM
noaknoyeHnem npeobpasoBatensa yacToTol. [epesanyck He
[OMNYyCKaeTca A0 TeX Mop, MoKa COCTOAHME OTKITIOYEHUA He
OyneT OTMEHEHO BbiNonHeHeM ¢yHKUMK cbpoca unu, B
HEeKOTOpPbIX Clyyasx, NOCPeACcTBOM 3anporpaMMUpPOBaHHOIO
aBTOMaTMyeckoro cbpoca. He ncnonb3yite oTknoueHue ¢
6IOKMPOBKOW AnA obecneyeHns 6e30MacHOCTY NepcoHana.

Xapakrepuctuku VT

XapaKTepucTKy NepemMeHHOro KpyTALEero MOMeHTa,
ncnonb3yemble AfiA ynpaBneHnsa Hacocamu 1
BEHTUSIATOPaMM.

chlus

B cpaBHeHWM C 06BbIYHBIM PEryNMpPOBaHMEM COOTHOLLEHMA
Hanps)KeHVe/yacToTa BEKTOPHOE yrnpaBneHne
HanpsaxeHnem (VVCPIUS) ob6ecneunsaeT ynyulleHne
AVHaMWKM 1 YCTOMYMBOCTY KaK MPpWU U3MeHeHUW 3afaHna
CKOpOCTW, TakK U MPU N3MEHEHNAX MOMEHTa HarpyskMu.

60° AVM

MeTof KoMMmyTaumwy, Tak Ha3biBaeMas ACMHXPOHHasA
BekTopHaa Mopynauua 60° (60° Asynchronous Vector
Modulation) (74-00 Modesns kommymauuu).

1.1.5 KoadpPpuuymeHT mowHoOCTI
KoadpdrumeHT MOWHOCTU — 3TO OTHOLWEHKE |1 K |spg.

V3 X U X4y cose
«/§><U></3¢¢'

Kosg. mowHocTn =

KoadpdurumeHT MmowHocTn ana 3-¢pasHoro ycTponcrea
ynpasneHusa:

/] X cospl 1,
 hee Lee.
KoabdprumeHT MOLHOCTY NOKa3blBaeT, B Kakol mMepe
npeo6pa3OBaTeJ1b YacCTOTbl HarpyaetT nNnTaroLylo CeTb.
Yem HUXE KOIOOULIMEHT MOLLYHOCTY, TEM BbILE lspp. MPY

OQHOW N TOW e MOLHOCTN npeobpaszosaTtena (KBT).

nockossKy cospl =1

T2 2
/3¢¢_74//1+/5+/7 o 1

Kpome Toro, BbICOKUI KO3GOULIMEHT MOLLIHOCTY
MOKa3bIBAET, YTO TOKMN Pa3fINYHbIX FAPMOHMK Marbl.
BcTpoeHHble Apoccenyt MOCTOAHHOMO TOKa MOBbILWIAKT
K03bPMUMEHT MOLHOCTW, AOBOAA TEM CaMbIM [0
MVHVMMYMa HarpysKy Ha MuTatoLyio ceTb.
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2 BBepgeHue

2.1 TexHuKa 6e30MacHOCTMU

2.1.1 3amMeyaHusa NO TexHMKe 6e30nacHOCTU

[ABHUMAHWE!]

Hanps»keHne npeo6pa3oBaTensa 4acToTbl OMACHO, eCNn
OH noAkKnioveH K cetn. HenpaBunbHbIN MOHTaX
ABurarens, npeo6pa3soBaTens 4acToTbl U
nepudepuinHon WNHbI MOXET CTaTb NPUYNHON
noBpeXxaeHnss 060pyAo0BaHUSA, CEPbEe3HbIX TPAaBM WK
netanbHoro ncxoga. Mostomy cnepyet BbINOMHATH
yKasaHMA HacToAlero pykoBoACTBa, a TakKe ciefoBaTb
rocyflapCcTBeHHbIM U MEeCTHbIM NpaBuiam 1 HOpmMam no
TexHUKe 6e3omacHoCcTU.

I'Ipanma TeXHMKN 6e3onacHOCTU

1. Mpu BbINOMHEHUN PEMOHTHBIX PaboT
npeobpasoBaTesib YacToTbl JOMKEH ObITb
OTKJIIOUEH OT CeTu NuTaHuA. Ybeautecb B TOM, Y4TO
CeTb MUTaHWA NePEeMEHHOrO TOKa OTK/UYEHa 1
UTO BbIAEPKAHO HeOOXOANUMOe Bpems nepes
CHATMEM ABWraTensi U Pa3bemMoB CETEBOMO
nUTaHuA.

2. KHonka [Stop/Reset] (Cton/C6poc) He oTkiouaeT
YCTPOWCTBO OT CETU U ee Heflb3A UCMOoNb30BaTh B
KauecTBe 3alUTHOrO BbIKNOYaTens.

3. CJ'Ie,EIYET NPaBUIbHO BbIMONMHATL 3allNTHOE
3a3emMneHue: onepaTtop AOIKeH ObITb 3alyMLLEH OT
HanpAXeHnA NNTaHnA, a ABuratenb — OT
neperpysok B COOTBETCTBUN C }J,eVICTByI'OLLI,VIMI/I
rocyfapCcTtBe€HHbIMU N MECTHBIMU HOPMaMW.

4. ToKuM yTeukun Ha 3emnio npesbiwaoT 3,5 MA.

5. 3awumTa OT neperpysKku ycTaHaBIMBAETCA C
nomolubto 7-90 Tensosas 3awjuma osueamers.
Ecnu TpebyeTca npegycmMoTpeTb 3Ty GyHKUNMIO,
yctaHoBuTe ana 1-90 Tennosasa 3awuma
0suzamerns 3HaueHue [4] ETR trip (3TP:
OTK/IOYEHME) (3HaUeHre nNo ymonyaHumio) unu [3]
ETR warning (3TP: npegynpexgeHue).

\YBEZOMTEHUA

3Ta GyHKUMA NHULMANM3NPYETCA NPU HOMUHANIbHOMN
yacToTe ABUraTensa v npu TOKe ABUraTens, paBHOM
HOMUHaNbHOMY TOKY, YMHOXXeHHOMY Ha 1,16. [ina
CeBepHoi1 AmepuKn: GyHKLMM 3aLmnTbl C MOMOLLbIO
3NeKTpoHHoro Tennosoro pene (3TP) o6ecneumBatot
3alWmTy ABUraTena oT neperpysku no Knaccy 20 cornacHo
Tpe6oBaHuam NEC.

6. 3anpeLlyaeTca pa3beMHATb pasbembl
3NeKTpoABMraTena 1 CeTeBOro NUTaHWA, Noka
npeobpa3soBaTenb YacTOTbl NOAKIIOYEH K CETU.
Y6epuTtecb B TOM, YTO CETb MUTAHWA NEePEMEHHOro
TOKa OTK/IIOYEHa 1 YTO BblAepKaHO Heobxoammoe
BpeMmA rnepep CHATMEM ABUraTens n pasbeMoB
CeTeBOro NUTaHuA.

7. MNpw pasgeneHun Harpysku (NpucoeanHeHnm
NPOMEXYTOUYHOW Lienyn NOCTOAHHOrO TOKa) U
HaNMYMN BHeLWHero HanpsxeHna 24 B noct. Toka
npeobpasoBaTtesib UMeeT He TONIbKO BXOfbl
HanpsxkeHua L1, L2 n L3. Mpexge yem
npucTynaTb K PeMOHTHbIM paboTam, ybeautecs,
UTO BCe BXOAbl HaMpsXeHNA OTCOeMHEHbI U YTO
rnocne 3Toro NpPOLo JOCTaTOYHO BPEeMEHM.

MoHTaX Ha 601bLIMX BbICOTax Haj ypoBHEM MopA

[ABHUMAHWE!|

Ecnu BbicoTa Hag ypoBHEM Mops npeBblwaeT 3 KM (350-
500 B) wnn 2 km (525-690 B), o6paTuTech B KOMMNaHUIO
Danfoss oTHocuTenbHo Tpe6oBaHuit PELV.

MpepynpexaeHne o BO3MOXHOCTN HenpeHaMepPeHHOro
nycka

1. Korpga npeo6pa3soBaTenb 4acTOTbl MOAKIOUEH K
CeTu, ABUraTeslb MOXXHO OCTaHOBUTb C MOMOLLbIO
UMdpPOBbIX KOMaH[, KOMaHf, NocTynaoLwmx no
LIMHE, 3afjaHNin UM MECTHOTO OcTaHoBa. Ecnu u3
coobparkeHUin 6e30MacHOCTY NepcoHana
HeobXxoVMMO NpPefoTBPaTUTL HernpeaHaMepPeHHbIN
NyCK, yKa3aHHbIX CMOCO6OB OCTaHOBa
Hel0CTaTOUHO.

2. Bo Bpemsi n3meHeHNA NapaMeTpoB ABUraTesb
MOXeT 3anycTuTbca. [loaTomy fna ocTaHoOBa
cnepyeT HaxaTtb KHonky [Reset] (C6poc); nocne
3TOr0 MOXHO M3MEHSTb NapameTpbl.

3. OCTaHOBMEHHbIN ABUraTeflb MOXET 3aMyCTUTbCA
6O M3-33 HEUCMPABHOCTN SNEKTPOHVKN B
npeo6pasoBartenie YacToTbl, NGO Npu
MCYE3HOBEHWUN BPEMEHHOW Neperpysku uim
OTKasa B MMTaloLel SNeKTPOCETH AN B Lienn
MOLKMOUEHNS ABUraTens.

[lononHuTenbHble yKasaHWA No TexHUKe 6e30MmacHoOCTM CM.
B MIHCMpyKyuu no 3kcnayamayuu VLT® AQUA Drive.
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[ABHUMAHWE!]
BPEMS PA3PAOKW! 2.2 BepcuallO
B npeo6pa3oBaTensix 4acToTbl YCTAHOBNEHDI
KOHJleHCcaTopbl NOCTOSAAHHOIO TOKa, KOTOpPble OCTaloTCA
3apsAKEHHbIMM faXe Nnocie OTKIIUYEHUS CeTEBOro
nuTaHuA. Bo ns6exxaHue CBA3aHHbIX C 3NEKTPUYECKM
TOKOM OMacHOCTell OTKAuuMTe OT npeobpasoBaTens
YacToTbl CeTb NepeMeHHOro TOKa, Nobble ABuraTenu c
NOCTOAHHBIMU MarHUTamMmy U UCTOYHUKMN NUTAHUA CETN
NOCTOAHHOIO TOKa, B TOM UYmMcie pe3epBHbie
akkymynaTtopbl, MBI n noaknioueHunsa K cetn
NOCTOAHHOrO TOKa ApYrux npeobpasoBaTeneii YacToOTbl.
Mepepn BbiNoNIHeHUEM pPaboT Mo o6cnyKMBaHUIO 1
PEMOHTY cneflyeT A0XAaTbCA MOJIHON pa3pAgKM
KOHJleHCcaTopoB. Bpems oXuaaHus ykasaHo B Tabnuue
Bpems pa3psaoku. HecobniogeHne Takoro nepuopa
OXMAAHUA MOC/e OTK/OYEeHNA NUTaHUA Nepe Hayanom
06CNYXKMBAHNA UM PEMOHTA MOXKET NPUBECTN K

2.2.1 Bepcus nporpaMmmHoOro obecneueHus
M paspeLleHus

VLT AQUA Drive

Hactosawee PykoBOoACTBO MOXET MCMONb30BaTbCA A1A BCEX
npeo6pasosatenen yactotbl VLT AQUA Drive ¢ Bepcuen
nporpamMmmHoro obecneueHus 1.95.

Homep Bepcnmn nporpammHoro obecrneyeHns MOXHO yBuAETb C

nomoulbto napameTpa 15-43.

netanbHOMY UCXOAY WM Cepbe3HbIM TpaBMaM. Ta6bnuua 2.3 Bepcusa NO
HomwnHan [KBT 380-480 B 525-690 B
[«B7] 2.3 Mapkuposka CE
110-315 20 MuH
45-400 20 mn 2.3.1 CootBetcTBUE TpeboBaHmaM CE n
315-1000 40 MUHYT Mapkuposka CE
450-1200 30 MUHYT

Yrto Takoe cooTBeTcTBUE Tpe6oBaHAM CE 1 mapKupoBKa
Ta6bnuua 2.1 Bpemsa pa3spaaku KOHAEHCaTOPOB NMOCTOAHHOIO TOKa CE?

Llel'lb}O MapKNpPOBKA CE aBnsetca YCTPaHEHNE TEXHNYECKNX

2.1.2 YKasaHua no ytunmsauum NPensTCTBUIA NMPU ABVKEHNM TOBApPOB BHYTPU
EBponelickoin accoumauum ceobogHoi toprosnm (EACT) n
O6opyaoBaHue, coaepsallee Esponeiickoro cotsa (EC). EC Been 3Hak CE Kak npocToi
3MEKTPUYECKME KOMMOHEHTBI, HeNb3A Cnoco6 nokasaTb, YTO M3aenne yaoBeTBopsAeT
YTUNU3MPOBaTb BMECTE C GbITOBbIMM TpeboBaHuAM cooTBeTcTBYOWMX AupekTns EC. 3Hak CE
oTxofamu. HMYEro He rOBOPUT O TEXHWNYECKUX YCIIOBUAX UM KayecTBe
Ero cnepyet cobupatb OTAENbHO B nsgenud. K yactotTHbIM npeobpasoBaTenam OTHOCATCA Tpu
COOTBETCTBUUN C AEWCTBYIOWUMY MECTHBIMUN eBponenckme gUpeKTuBbI:
NPaBOBbIMM aKTaMW. JvpeKTuBa o MallMHHOM obopyaoBaHun (2006/42/EC)
Mpeobpa3soBaTeny YacToTbl CO BCTPOEHHON dyHKLMeN
Tabnuua 2.2 YkaszaHus no yTunmsaumm 3aWmMTbl Tenepb NOMaAaloT Nnoj Aencrtene QUpekTrBbl O

MaLMHHOM obopyroBaHun. Komnanua Danfoss cTaBuT 3HaK
CE cornacHo 3TOI AMpeKTMBE 1 MO 3anpocy npefocTaBnser
AeKnapaumio cooTBeTcTBUA. [peobpasoBaTteny YacTtoTbl 6e3
GYHKUMM 3aWnTbl He MOAMNaAaloT NoAa AeNCTBUE faHHON
OupekTtrBbl. OfHaKo ecnv npeobpasoBaTesib YacToTbl
NoCTaBNAETCA ANA UCMNONb30BaHUA B COCTaBe
MeXaHMyeckoro obopyanoBaHus, Mbl NPeaocTaBaem
nHpopmaLmio No Bornpocam 6e30MacHOCTY, CBA3aHHbIM C
npeobpasoBaTesiemMm 4acToTbl.
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JnpeKTuBa 0 HU3KOBONbTHOM 06GOpyAOBaHUMN
(2006/95/EC)

B cooTBeTCTBUM C AMPEKTMBON MO HN3KOBONbTHOMY
obopyaoBaHuMio, KOTOpas BCTynwna B AeicTBme ¢ 1 AHBapA
1997 r., npeobpa3zoBaTenii YacToTbl JOSKHbI UMETb
MapKnpoBKy 3Hakom CE. [lupekTrBa OTHOCUTCA KO BCeM
3MeKTPUYECKMM YCTPONCTBaM U 060pyA0OBaHMIO, B KOTOPbIX
NCMNONb3yTCA HanpaAXeHuA B gnana3oHax 50-1000 B
nepem. Toka mnm 75-1500 B nocT. Toka. KomnaHma Danfoss
ctaBuT 3Hak CE cornacHo 3Ton AnpeKTrBe 1 No 3anpocy
npenocTaBnseT Aeknapaunio COOTBETCTBUA.

OupekTtnea no SMC (2004/108/EC)

OMC — 370 abb6peBunatypa ana TepMmHa
«3NEKTPOMarH1THaA COBMECTUMOCTb». NeKTPOMarH1THas
COBMECTUMOCTb O3HayaeT, YTO B3aVMHble MOMeXV Mexay
Pa3nNUYHbIMK KOMMOHEHTaMUN 1 YCTPONCTBAMU He BAUAIOT
Ha paboTy obopynoBaHus.

Oupektnea SMC BcTynuna B gencreme 1 aHBapa 1996 r.
Komnanua Danfoss ctaBuT 3Hak CE cornacHo 3T1oi
OVpEeKTMBe 1 MO 3anpocy NpeaocTaBnsaeT geknapauuio
cooTBeTCTBUA. YTOObI MPaBUIbHO BbIMONHUTD MOHTaX B
COOTBETCTBUM C TpeboBaHuAMK no IMC, obpatutech K
yKasaHuaMm, npriBeeHHbIM B 3ToM PykoBoacTse no
NpPoeKTUpPoBaHuio. Kpome Toro, B pyKOBOACTBO BKIIOYEHbI
CBefieHNA o cTaHAapTax, TPeboBaHUAM KOTOPbIX
cootBeTcTBYIOT U3genua Danfoss. unbTpbl,
rnepeyncsieHHble B YKa3aHHbIX CBEAEHUAX, ABNAIOTCA YacTbio
HoMeHKnaTypbl npoaykunm. Kpome toro, Danfoss
npennaraet gpyrve BuAbl NOAAEPXKKN ANA JOCTUMKEHUA
Haunyywnx nokasatenen no SMC.

2.3.2 Cdepa pencreua mapkuposkn CE

B nokymeHTe EC «Pykogoosawue npuHyunsi npumeHeHus
Jupexkmusel Cosema 2004/108/EC» yka3aHbl TPU TUMOBbIX
Ha3HauyeHuWs npeobpa3oBaTensa yactoTbl. CneayoWwmin
nepeyeHb onNuUcbiBaeT chepbl AeNCTBUA TPeOOBaHUI MO
OMC n mapkuposkm CE.

1. MpeobpasoBatesib YacTOTbl NPOAAETCA HANPAMYIO
HenocpeACcTBEHHbIM MONb30BaTeNAM, Hanprumep,
yepes X03ANCTBEHHble MarasuHbl. KOHeYHbIN
nonb3oBaTeslb CAMOCTOATENIbHO YCTaHaBMBaeT
npeobpasoBaresib YacTOTbl ANA UCNONb30BaHUA C
JomawHum obopyaoBaHmeM. [na Takmx
NprYIMEHEHU nNpeobpasoBaTesib YacTOTbl JOSKEH
UMeTb MapKnpoBKy 3Hakom CE B cooTBeTcTBUM C
anpektueon no SMC.

2. MpeobpasoBatesib YacToTbl NpefHa3HayYeH ansa
MOHTa)<a B MPOMbILLINEHHbIX YCTAHOBKAX; Takow
MOHTa)K AOMKEH NPOM3BOANTLCA CreLmanucTaMu.
B cootBetctBUN € gupektuson no IMC, 3Hak CE
He JOMKEeH HaHOCUTbCA HU Ha npeobpa3oBaTesnb
YacToTbl, H/ Ha roToBylo ycTaHOBKY. OfHaKo
YCTPOWNCTBO AOMKHO COOTBETCTBOBATb OCHOBHbIM
TpeboBaHuAM no IMC 3Ton ANPEKTUBDI.
CooTBeTcTBME TPebOBaHUAM obecneunBaeTcs
nyTem NPUMeHeHWss KOMMOHEHTOB,
nprcnocobneHnii N CUCTem, UMetoLLNX
MapKnpoBKy 3Hakom CE B cooTBeTCTBUN C
anpektueon no SMC.

3. MNpeobpasoBaTenib YacTOTbl NPeAHa3HaYeH Ans
MNCMONb30BaHWA B KayecTBe COCTAaBHOW YacTu
3aKOHYEHHOI cncTeMbl (HanprumMep, CMCTeMbI
KOHAVLMOHNPOBaHWA Bo3Aayxa). [oToBaa cuctema
B LIeNIOM [JONIXXHa MMeTb MapK1poBKy 3Hakom CE B
cooTBeTCcTBMM C gmpekTnson no SMC. B
COOTBETCTBMY C gupeKkTuson no SMC
N3roTOBMTENIb MOXET MapKMpoBaTb 3Hakom CE
N3Lenus, CoCToALME U3 KOMMOHEHTOB C
Mapkuposkon CE, nnm cucrtemsl, npolueguive
ncnoitaHmAa Ha SMC. Ecnm nsrotosutenb
NPUHUMAET peLLIeHMEe NCNONb30BaTb TONIbKO
KOMMOHEHTbI C MapKnpoBKon 3Hakom CE, He
TpebyeTca nofBepraTb NCMbITAaHNAM BCIO CUCTEMY.

2.3.3 Danfoss Mpeo6pa3oBatenb 4acToTbl U
MapkuposKka CE

Mapkuposka 3Hakom CE AaBnaeTca npenmyLecTteom
o6opyaoBaHKA, Korga oHa MCNoMb3yeTca No CBOeMy
nepBOHavanbHOMY MnpefHa3HauYeHuo, T. €. AnA obneryeHns
Toproenu B npegenax EC n EACT.

Mapknposka CE MoxeT oxBaTbiBaTb pa3finyHble
TexHnyeckune TpebosaHus. MpoBepbTe Hanuune
MapkupoBku CE, uTobbl yaocToBepuTbCA B TOM, YTO
nsgenvie NOAXOAUT ANA Tpebyemoro npumeHeHus.

Komnanua Danfoss mapkupyet npeo6pa3soBaTenn 4actoTbi
3Hakom CE B COOTBETCTBUU C TPEGOBAHUAMU AUPEKTUBbI MO
HM3KOBOJSIbTHOMY O60PYAOBaHMIO, YTO O3HAYAET, YTO NpU
YCNOBUW NPaBUSIbHON YCTaHOBKY Npeobpasosatens
yactoTbl Danfoss rapaHTMpyeT COOTBETCTBUE LUPEKTMBE.
Komnanua Danfoss npepoctaenset geknapauuio o
COOTBETCTBUMN MapKnpoBku CE Tpe6oBaHMAM AUPEKTUBLI
MO HV3KOBOJSIbTHOMY O60PYAOBaAHMIO.

3Hak CE TakKe NpUMeHUM, eC/i1 BbIMOSIHEHbI TPEOOBaHMSA
3MC no MoHTaxy n ¢unbTpauun.
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5.10 MoHmax ¢ yuemom mpebosaruti no SMC copeput
noapo6Hble yKasaHuA, obecneuvBatoLme BbINOIHEHUE
MOHTaXa B COOTBETCTBUM C TpeboBaHusmMM no DMC. Kpome
Toro, komnaHua Danfoss onpepensert, Kakue ee usgenvs
COOTBETCTBYIOT YKa3aHHbIM TpeboBaHWAM.

2.3.4 CootsetcTtBue gupektmae no SMC
2004/108/EC

B 6onblmHcTBE CnyyaeB npeobpasoBartesib YacToTbl
1cnonb3yeTca cneynanncTamy oTpacan Kak
MHOTOQYHKLMOHaNbHbIA KOMMOHEHT 6onee KpyrnHOro
YCTPOWCTBA, KOMMNEKca uin yctaHoBKU. OTBETCTBEHHOCTb
3a KOHeuHble xapaktepuctukun IMC obopynoBaHus,
CUCTEMbI N YCTAHOBKYM BO3NaraeTca Ha opraHusauuio,
OTBEYAIOLLYIO 33 UX MOHTaX. B momoLLb MOHTaXHMKam
kKomnaHua Danfoss nogrotoBmna pykoBopALlve yka3aHuaA
MO MOHTaXy CUCTEMbI CUIIOBOTO MPUBOAA C obecrneyeHnem
SMC. CncTembl CMAOBbLIX NPVMBOAOB COOTBETCTBYIOT
CTaHAapTam ¥ YPOBHAM WCMbITaHWUIA, MPeAyCMOTPEHHBIM
ANA 3TUX CUCTEM, NPY YCSIOBUM Hafnexalero cobniopeHmna
WHCTPYKLMKN NO MOHTaxy ¢ obecneyeHnem SMC. Cm.

2.10 TpebosaHus K homexoycmotiqugocmu.

2.4 BnaxHocCTb BO3ayxa

KoHcTpyKUma npeobpa3soBaTtens 4acToTbl yAOBNETBOPSAET
TpeboBaHusaM ctaHpapTa IEC/EN 60068-2-3 n n. 9.4.2.2
craHpapta EN 50178 npu 50 °C.

2.5 ArpeccrBHas oKpyatowasa cpega

I'Ipeo6pasoBaTenb 4aCTOTbl COAEPXUT MHOXECTBO
MeXaHNYeCKNX N JTIEKTPOHHbIX KOMIMOHEHTOB. Bce oHu B
onpeneneHHon CTeENEHN NoABEpPKEHbI BO3JENCTBUIO
Opr)KaIOLLI,eI7I cpeabl.

[ANPEAYNPEXIEHVE]

Mpeo6pasoBaTtenb YacTOTbl HE JOJKEH YCTaHAaBNMBaTbCA
B MecTax, rae B BO3AyXe CofiepXKaTcaA Karam XXugkocrtu,
TBEpAble YacTULbl UK Fa3bl, CNOCOBGHbIE BO3AENCTBOBaTb
Ha 3NEeKTPOHHbIE YCTPONCTBa N Bbi3biBaTb UX
nospexpgeHue. Ecnn He NnpuHATbHI Heo6xoaVMbIe
3alMTHbIE Mepbl, BO3pacTaeT OMacHOCTb HenonaaokK u,
TaKnM o6pa3om, COKpalLaeTcs CPOK Cryx6bl
npeo6pasoBaTens 4acToTbl.

CreneHb 3awmTbl B cootBetcTBUM ¢ IEC 60529
YcTaHoBKa 1 3KcnnyaTauua GyHKumMm 6esonacHoro
OCTaHOBa NpepnonaraeTt Hanuuve Wkada ynpaBneHns co
cTeneHbto 3awuTbl IP54 nnu Bbiwe (MNK SKBMBaNEHTHOWN
cpegbl). 3TO HEOO6XOAMMO ANA NPefoTBpaLLEHNA
MexXdasHbIX C60eB U KOPOTKUX 3aMbIKaHUN MexXay
KneMMamy 1 pasbemamMu, a Takke HapyLleHnn
6e30MacHOCTY Lenu, Bbi3BaHHbIX MOCTOPOHHUMM
npeameTamu.

KnOKocTn MoryT nepeHocuUTbLCA MO BO3AYXY U
KOHAEHCMPOBaTbCA B NpeobpasoBaTesie YacToThl, Bbi3blBas
KOPPO3M0 KOMMOHEHTOB M MeTannmuecknx getanen. Map,
Macso 1 MOpPCKasa Boda MOTyT MPUBECTU K KOppO3unu
KOMMOHEHTOB 1 MeTannnuyecknx getanen. MNpn Takmx
YCII0BUAX SKCNJyaTaLMmn Mcnonb3yinte obopynoBaHue B
Koprycax co cteneHbto 3awmTbl IP54/IP55. B KauecTtee
[OMOSHUTENbHOW Mepbl 3aLlWTbl MOXXHO UCMOJIb30BaTb
neyaTHble NnaTbl C MOKPbITUEM, KOTOPble MOCTABAAIOTCA MO
3aKasy

Haxopswueca B Bo3gyxe_TBepAble YacTulbl, HaNnpumep
YacTuLpl NblIM, MOTYT BbI3bIBaTb MEXaHUYECKMe,
3MIeKTpUYECKME 1 TEMIOBbIE MOBPEeXAeHMUs
npeobpasoBaTtensa YacToTbl. TUNMYHLIM NOKa3aTenem
BbICOKOrO YPOBHS 3arpA3HeHns Bo3gyXxa TBepabiMu
yacTMLamy ABAAETCA HanMume YacTul Mbifv BOKPYr
BEHTUNIATOPA NpeobpasoBaTens YacToTbl. B 3anbineHHoON
cpefe cnefyeT UCMoNb30BaTb 06OpyHOBaHME B KOprycax
co cTeneHblo 3awmThl IP54/IP55, a obopynoBaHue co
cTeneHbto 3awmTbl IPOO/IP20/NEMA 1 ponxHo
yCTaHaBNMBaTbCA B LiKadax.

B ycnoBuax BbicOKoW TemnepaTypbl U BRaXKHOCTH
KOPPO3MOHHO-aKTMBHbIE ra3sbl, TakMe Kak coefjuHeHnA
cepbl, a30Ta 1 XJI0Pa, BbI3bIBAIOT XMMUYECKME MpoLecchl B
KOMTOHeHTax npeobpa3oBaTens YyacToTbl.

Bo3HuKawowwme xummnyeckre peakumm 6bICTpo BO3AeNcTByioT
Ha 3NIEKTPOHHblE YCTPONCTBA U MPUBOAAT K X
noBpexaeHunio. B Taknx ycnoBusx crefyeT ycTaHaBnMBaTh
obopyaoBaHve B WKadax C BEHTUNSALMUEN CBEXMM
BO34yXOM, 6narogaps KOTOPOW arpeccuBHble rasbl 6yayT
yaanaTbca 13 npeobpasoBaTtens YacToTbl.

CpencTBoM JanbHelwen 3aWmuTbl B TaKNX 30HaX ABNAETCA
HaHeceHVe NOKPbLITUA Ha MeyaTHble NaaTbl, YTO MOXKHO
3aKaszaTb AOMONHUTENBHO.

YBENOMJIEHU

YcTaHOBKa npeo6pasoBaTeneil YacToTbl B arpeccuBHOM
cpefie yBeNMUMBAET ONACHOCTb OCTAHOBOK
npeo6pasoBaTens 1 3HaUYMTENbHO YMEHbLUAET CPOK ero
CYXK6bl.
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Mepen ycTaHOBKOI Npeobpa3oBaTens YacToOTbl MPOBEPbTE
OKpY>aloLWMin BO3AyX Ha cofeprkaHune »KUAKOCTeNn, yactuy u
rasoB nytem obcnefoBaHUA yKe CyLeCTBYOWNX B STON
cpefe YyCTaHOBOK. TUMUYHbIMK NPU3HAKaMM NPUCYTCTBUA
BPEeAHbIX B3BELUEHHDbIX XXUAKOCTEN SBNAETCS Hannume Ha
METaNNIMYECKNX YacTsX BOAbI, Mac/ia Uian KoOpposumn.

Ha MOHTaxHbIX WKadax 1 Ha MEIOLLEMCS DIEKTPUUYECKOM
060pyAOBaHMN YaCTO MOXHO BUAETb Ype3mepHoe
KonunyecTso Mbinn. OQHUM 13 NPU3HAKOB Hanuuus
arpeccmBHbIX ra3oB B BO3AYXE ABNSAETCH NOTEMHEHME
MeZHbIX WWH 1 KOHLOB Kabenen MMeLWwmxcs yCTaHOBOK.

Kopnyca tnnopa3smepos D n E nmeloT TbinbHbIA KaHan 13
HepXaBeloLen cTanu, KoTopblin obecneynBaeT
JOMONHUTENbHYIO 3alWnTy B arpeccuBHou cpege. [na
BHYTPEHHNX KOMMNOHEHTOB NpeobpasoBaTesa YacToTbl No-
npexxHemy TpebyeTcs YCTaHOBKA Haasexallen BeHTURALMM.
Ona nonyuyeHus gononHutenbHol nHbopmaumm
ob6paTutecb B Danfoss.

2.6 BubpauunoHHble 1 yaapHble
BO34EeNCTBUA

Mpeobpa3oBaTesib YacTOTbl UCMbITAH B COOTBETCTBUM C
MEeTOAMKOW, OCHOBAHHOW Ha cnefyowmx cTaHaapTax:

Mpeobpa3oBaTesib YacTOTbl yAOBNETBOPSAET TpeboBaHUAM,
npenbsABAAeMbiM K 6/10KaM, MOHTUPYEMbIM Ha CTEHE W
Ha nony B NMPOU3BOACTBEHHBIX NMOMELLEHUAX, @ TAKXKE B
WMUTax YnpaBfieHWs], 3aKpennsaemMbiM 60NITaMM Ha CTeHe UK
Ha nony.

. IEC/EN 60068-2-6: Bubpauus (cuHycouganbHas) —
1970

. IEC/EN 60068-2-64: Bubpauus, cinyyainHble
BMOPALMM B LUIMPOKOM AMAna3oHe 4acToT

2.7 lMNpeunmyllectsa NCNoNb30BaHUA
npeobpa3oBaTens 4acToTbl

2.7.1 Ncnonb3oBaHne npeobpasosaTens
YacToTbl ANA ynpasneHua
BEHTUNATOPAMM U HacoCamm

MpenmylecTBom NpeobpasoBaTensa YyacToTbl ABIAETCA TO,
UTO LIeHTPOGEXHble BEHTUNATOPBI 1 HAacOChl perynmpyoTca
C y4YeTOM 3aKOHOB MPOMNOPLNOHANbHOCTA A1 TaKNX
BEHTUIATOPOB N HACOCOB. [JONONHUTENbHbIE CBEAEHNA CM.
B TeKCT u PucyHok 2.1.

2.7.2 flBHOe NpenmyLecTtBo —
3HeprocbepekeHune

fIBHOe MperMyLLecTBO MCMOMb30BaHUA NpeobpasoBaTens
YacToTbl ANA YNpPaBieHWs CKOPOCTbIO BEHTUNATOPOB UK
HaCcoCOB 3aK/oyaeTcs B focTuraemMom cbepexxeHnu
3N1eKTPO3HEepPruu.

Mo cpaBHeHWIO C APYrMU CUCTEMAMKW U TEXHONOMUAMM
ynpaBneHus, npeobpa3oBaTtesib YacTOTbl ABNAETCA
JHepreTUyYeckn ONTUManbHON CUCTEMON ynpaBneHuna
BEHTUNATOPAMYN 1 HacOCaMMU.

PucyHok 2.1 Kpusble BeHTunatopos (A, B n C) B cnyvae mnx
YMEHbLUEHHOI MPON3BOANTENbHOCTU

B TMNUUHBbIX NprMeHeHUsX, Korga npeobpasoBaTtenb
YacTOTbl NCNOMb3YeTCA ANA YMEHbLUEHNA MOLLHOCTA
BEHTUNATOPa Ao 60 %, BO3MOXHO MONyunTb Gonee uem
50%-10 3KOHOMWIO 3NEKTPO3HEPTUN.
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BeepeHue

PykoBoacTeo no npoektuposaHuio VLT® AQUA Drive FC 202

PucyHok 2.2 DHeproc6epexeHue

2.7.3 Mpumep s3HeprocbeperkeHns

Kak cnepyeT u3 PucyHok 2.3, pacxop perynupyertca nytem
M3MeHeHUs yncna o6opoToB. Mpu yMeHbLIEHNN CKOPOCTH
TONbKO Ha 20 % OTHOCMTENbHO HOMWHANbHOW CKOPOCTU
pacxof ymeHbLUaeTca Takke Ha 20 %. 3To npoucxoanT
NOTOMY, UTO pacxof NPAMO MPOMOPLMNOHANEH Yynucny
060poTOB. B TO e Bpems, NoTpebrieHre aNeKTPOIHePru
CHmxaeTca Ha 50 %.

Ecnn paccmaTtpuBaemas cnctema npegHasHayeHa AanA
obecneyeHna 100-NpPOLEHTHOrO pacxoja Nulb B TEYeHne
HECKONbKUX AHEN B rofy, a B OCTaNbHOE BpPeMms pacxof,
coctaBnAaeT meHee 80 %, KONMYECTBO CIKOHOMNEHHON
3NeKTPO3Heprumn gaxe npesbiwaet 50 %.

Q = pacxon

P = mowHocTb

Q1 = HOMUHAMbHBIN PACcXoa

P1 = HOMMHanbHaA MoOLWHOCTL

Q2 = MOHWXKEHHDIN pacxof

P2 = noHwKeHHaa MOLHOCTb

H = paBneHne

n = perynvpyemMas CKOpPoCTb
BpaLLeHns

H1 = HOMMHanbHOe

AaBneHune

N1 = HOMWHaJIbHaA CKOPOCTb
BpalleHna

H2 = noHwXeHHOe JaBneHue

N2 = NOHWXEeHHaA CKOPOCTb

BpalieHuna

Ta6nuua 2.4 3aKoHbl MPOMOPLVOHANbHOTO yNpaBieHuA

=
g
00% — — — — — — — — — — — — — — <
N
80% - — — — — — — — — — — —
\ |
\ \
\
\ \
S0 Flow ~n |
y - - - _ _/< _ _ /L _
\ \ \
| ‘Pressur‘e ~n2
5% - — — — 4L — — | ‘ ‘
\ \ \
Power ~n3
125% — — 4 — - | |
\ \ \
| | | - n
50% 80% 100%

PucyHok 2.3 3aBucMmocTb pacxopa, AaBneHus n
3HepronoTpe6neHus oT uncna o6opoToB

s 9Q
acxoa - 2, = n
H] m 2
Aasnenne : = |—
Hy o \m
P] m 3
MouwHocTs 7 =\
2 m

2.7.4 Tpumep pacxoda, N3MeHALWeroca B
TeyeHue 1 roaa

PucyHok 2.4 paccunTaH Ha OCHOBaHWUW XapaKTepuUCTUK
Hacoca, MOJSTyYeHHbIX W3 JINCTA ero TEXHUYECKNX AaHHbIX.
MonyueHHble pe3ynbTaTbl MOKa3biBalOT, YTO MPU AAHHOM
pacnpefeneHnn pacxoa SKOHOMMA 3a rof npe.biwaet 50
%. CpOK OKynaemocCTu 3aBUCUT OT CTOMMOCTM OJHOrO
KWMNOBaTT-yaca U CTOMMOCTU npeobpa3oBaTens 4acToTbl. B
3TOM NpUMepe CPOK OKYNaemMoCTN COCTaBNIAET MeHee rofa,
eC/I CPpaBHMBATb C BapMaHTOM, MCMOJb3YIOWMM KianaHbl 1
NMOCTOAHHYIO CKOPOCTb.

DHeprocbepexeHune
Pshaft= BbIXO4HAA MOLHOCTb Ha Bany
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BeepeHue PykoBoacTeo no npoektuposaHuio VLT® AQUA Drive FC 202
[h] 4 P g m*/u | Pacnpepen | PerynupogaHue c PerynuposaHue c
§ ac eHune NOMOLLbIO KanaHa NnomoLybio
2000 E npeo6pa3oBartens
4acToTbl
15004 % | Yacbl | SHepr | noTpe6- SHepro- notpe6-
o- neHune neHwne
1000 A1-B1 KBT-y Ar1-Cq KBT-y
350 | 5 438 42,5 18,615 42,5 18,615
5004 300 | 15 | 1314 | 385 50,589 29,0 38,106
250 | 20 | 1752 | 35,0 61,320 18,5 32,412
Q 200 [ 20 | 1752 | 31,5 55,188 11,5 20,148
100 200 300 400  [m3/h]
150 | 20 | 1752 | 28,0 49,056 6,5 11,388
PucyHoK 2.4 PacnpepeneHue pacxopa B TeyeHue 1 roga 100 | 20 | 1752 23,0 40,296 35 6,132
> |100| 8760 275,064 26,801
Tabnuua 2.5 dHeprocbepexeHne — pacyet
[mwgl) Hs .
601 g
2.7.5 bonee BbICOKOe KayeCTBO ynpas/ieHus
504
401 Ecnu pna perynupoBaHua pacxoga wiv AaBneHus B
cucTeme 1cnosnb3yeTca npeobpasoBaTtesib YacToThl,
301 Jocturaetcs 6onee BbICOKOE KauyecTBO yrnpaBneHus.
20 A| 1650rpm MpeobpaszoBaTesib YaCTOTbl MOXET M3MEHATb CKOPOCTb
| 1350rem BpaLLEHUs BEHTUNATOPA WM Hacoca, obecneumsas
10 | 1050rpm } nnaBHOe pPerynnpoBaHne pacxoda U AaBfieHus.
I 750rpm } | Kpome Toro, npeobpaszoBatesib 4acTOTbl CNOCOOEH BbICTPO
0 1;?0 %(‘)o 1300 | 400 [m3/h] alanTUPOBaTh CKOPOCTb BPallleHUA BEHTUAATOPA UK
I | \ } Hacoca K HOBbIM 3HAUEHUsIM pacxofa Wiv AaBneHus B
[kW] kPshort !l | } | cucTeme.
60 } [ } MpocToe ynpaBneHue npoueccom (pacxod, YpoBeHb Unn
| \ | [aBJieHne) C Ncnonb3oBaHnem BCTpoeHHoro M-
507 [ } \ perynatopa.
401 | ‘
- ! 2.7.6 KomneHcauma KosddunumeHTa
MOLLHOCTM (COos @)
20+
B cywHocTu, npeobpaszoBaTenb YacTOTbl C COS (P pPaBHbIM 1
101 Tl ¢’750rpm obecneunBaeT KoppeKkuuo Ko3bPrLmreHTa MOLWHOCTM AnA
‘ ‘ ‘ ‘ COS (p ABUraTens, n nNo3Tomy npu Bblbope pasmepa 6noka
0 100 200 300 400 [m?3 /h]

KoppeKunn KodbouLMeHTa MOLHOCTY HET HEOOXOANMOCTU

PucyHOK 2.5 JHeprocbepexeHne B HACOCHbIX cMCTEMax AenaTb NoMNpasKy Ha cos ¢ pguratens.
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BeepeHue PykoBoacTeo no npoektuposaHuio VLT® AQUA Drive FC 202

2.7.7 NyckaTenb TMna «3Be3ga/
TPEYronbHNK» U MnasHbIn
nyckatenb He TpebyeTca

[na nycka MOLHbIX ABUraTesnien BO MHOMMX CTpaHax
NCMONb3YyITCA YCTPOWCTBA OrPaHNYeHNA NyCKOBOro Toka. B
6onee TPaAMLIMOHHbIX CUCTEMAX MCMOSb3yeTcA MycKaTenb C
nepeknoyeHnem o6MOTOK fBUraTena co 3Be3Abl Ha
TPeyronbHUK AN YCTPOWCTBO MiaBHOro nycka. MNpu
“cnosb3oBaHMKU nNpeobpasoBaTena YacToTbl Takue
nyckaTtenu He TpebytoTcs.

Kak nokasaHo Ha PucyHok 2.6, npeobpa3oBatefib 4acToTbl
He NOoTPe6NAET TOK, NPEBbIWALWMIA HOMUHANBbHBIN.

800

175HA227.10

% Full load current

0 12,5 25 37,5 50Hz

Full load
& speed

PucyHok 2.6 MoTpe6neHne Toka Nnpeobpa3oBaTesniemM YacToTbl

1 |VLT® AQUA Drive FC 202
I'IyCKaTenb TnnNa «3Be3,qa/TpeyroanV|K»

YCTpONCTBO NNaBHOroO nycka

HlwinN

nyCK HenocpencTBeHHO OT CeTn

Tabnuua 2.6 MoAcHeHuA K PucyHok 2.6
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BeepeHue PykoBogacTeo no npoektnposaHuio VLT® AQUA Drive FC 202

2.8 CTpyKTypbl yripaBneHus

2.8.1 lpuHUun ynpasneHus

Mpeobpa3oBaTesib YacTOTbl BLINPAMIISET CETEBOE NepeMeHHOe HanpsXeHre, Npeobpasys ero B NOCTOAHHOE HamnpsKeHue,
KoTopoe 3aTem npeobpasyeTcs B NePEMEHHDBIN TOK NMUTaHUA C PEryInpyemMoin aMnauTygon 1 YacToToM.

Ha gBuratenb nogatooTca nameHsawowmnecs Hal'lpﬂ)KeHI/Ie/TOK 1 Y4acCToTa, 6nar01:lapﬂ yemy obecneynBaeTca nnaBHoe
perynmpoBaHne CKOpPOCTU BpalWeHNA CTaHOAPTHbIX Tpex¢a3HbIX nBuratenen nepemMeHHOro Toka N CMHXPOHHbIX nBuratenen c
MOCTOAHHbIM MarHUTamw.

<
Y 3
R 4(4 5 I 3
1 (U) 96 \ \bﬂ
| W97z | [ ]
T K K K wosd | |2
R @ (PE) 99 ==L
[ Motor
4{
nl (R+) 82 Brake
resistor
(R-) 81

PucyHok 2.7 MNMpumep ynpaBnaioLeil 4acToTbl

Knemmbl yrnpaBneHus UCMONb3yloTca 418 NoAayn Ha npeobpasoBaTteNib YacTOTbl CUrHaNoB 06PaTHONM CBA3M, CUTHAMOB
3aflaHuA 1 [PYrUX BXOAHBIX CUTHAMOB, Mepefayn BbIXOAHbIX CUTHANOB COCTOAHMA Npeobpa3oBaTens YacToTbl U CTaTycoB
0TKa3a, MOAKNIoUEHVA pene Ana ynpaeneHus BCromorateNbHbiM 060pyAoBaHMEM, MOCIEA0BaTENbHOMO NHTepdelica CBA3N 1
obuiero NuTaHwa Ha 24 B. MporpamMmMyUpoBaHue Knemm yrnpasneHus (MpucBoeHne UM pasandHbix GyHKUMI) BbINOMHAETCA
nyTem Bbi6Opa NapameTpoB, OMUCAHHBIX B MAaBHOM WA BbICTPOM MeHIo. bonbluas YacTb NPOBOAOB Lieny ynpasneHus
NpPefoCTaBAAETCA 3aKa3uMKOM (eC/IN OHU He 3aKa3aHbl Ha 3aBofe). [inA BXOLOB U BbIXOAOB Lienu yrnpasneHus
npeobpa3oBaTenisi YacToTbl TakKe NMPEAOCTaBAAETCA UCTOUHMK MUTAHMA MOCTOAHHOIO TOKa 24 B.

B Ta6nuya 2.7 onucbIBalOTCA GYHKLUM KNemm yrpasneHus. MHorne v3 3Tux Knemm MMetoT HeCKOSbKO GyHKUUI B
3aBUCMOCTY OT 3aiaHHbIX MAapameTpoB. HeKoTopble JOMOMHUTENbHbIE YCTPOMNCTBA UMEIOT SOMOMHUTENbHBIE KIEMMbI.
CBefeHVA O PacnofioKeHUN Knemm cM. B PucyHok 2.9.

YBEJOMJIEHUE

B npuneeaeHHOM npmepe He NoKa3aHo AO0NOJIHUTeIbHOe OGOpy,D,OBaHI/Ie.
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BeepeHue PykoBoacTeo no npoektuposaHuio VLT® AQUA Drive FC 202
Homep knemmbl DyHKUMA
01, 02, 03 n 04, 05, 06 [Ba BbIxoAHbIX pene Tnna Form C. Makc. 240 B nepem.Toka, 2 A. MuH. 24 B noct. Toka, 10 MA unu 24 B

nepem. Toka, 100 MA MoxeT MCNoNb30BaTbCA AJIA MHAMKALWMM COCTOSHWUA U ANA NpeaynpexaeHni.
Dusnyeckn pasmelleH Ha CUIOBOW MaTe NUTAHMA.

12,13 McTouHuK nutaHua 24 B noct. Toka ana unudpoBbiX BXOAOB U BHELIHMX AAaTYMKOB. MaKcManbHbI
BbIXOAHOM TOK 200 MA.

18, 19, 27, 29, 32, 33 Lindposble Bxoapl ana ynpaeneHus npeobpasoBaTtenem yactotbl. R = 2 KOM. MeHee 5 B = nornyeckuin «0»
(pa3omkH.). bonee 10 B = nornyeckas «1» (3amMKH.). Knemmbl 27 1 29 nporpammumpyloTca B Kayectse
LbPOBBIX/VIMMYSIbCHBIX BbIXOAOB.

20 O6wmin ana uMPpPoBbIX BXOAOB.

37 Bxop 0-24 B nocrt. Toka anAa ¢yHKUMM 6e30MacHOro octaHoBa (Ha HEKOTOPbIX YCTPOMCTBAX).

39 O6Wwwmin ANA aHanoroBbIX Y LMGPOBBIX BbIXOLOB.

42 AHanorosble 1 LdpoBble BbIXOAbl ASIA MHAMKALMM 3HAYEHWIN YacTOTbl, 3aaHNA, TOKa U KpyTALero

MoOMeHTa. AHanorosblin curHan 0/4-20 MA npu makcumyme 500 OM. LindpoBoii curHan 24 B noct. Toka npm
MUHVUMYMe 500 Om.

50 MutaHne Ha aHanoroebix BxoAax Makcumym 10 B noct. Toka, 15 MA ana nopknoyeHua noTeHunomeTpa um
TepmucTopa.
53,54 MoryT 6bITb BblbpaHbl 3HaueHKA oT 0 fo 10 B nocT. Toka Ha Bxoge, R = 10 KOM, nnn aHanoroBble CUrHanbl

0/4-20 MA npu makcumyme 200 OM. Wcnonb3yeTcsa ana curHanos 3agaHua unm obpartHoi ceasu. Ciopa
MOXKHO MOAKMIUYNTD TEPMUCTOP.

55 Oo6wwun ans knemm 53 un 54.
61 O6wwun RS-485.
68, 69 NHTepdeiic RS-485 n nocneposaTenbHas CBA3b.

Tabnuua 2.7 QyHKUMM Knemm ynpasneHus
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BeepeHue PykoBogacTeo no npoektnposaHuio VLT® AQUA Drive FC 202

230VAC Q) 1B6 Contactor (optional)

130BC548.12

50/60 Hz I
F O i Y 4( 4K M
3Ph 91 (L” H = (U)96 / \ / \\\*”40
Bowar 92(2)], ] V)97 — JF:j -
i 93(L3) = (W) 98 <
input x K K W4 | —
9 PE 5 SIS E—
[ /i Motor
s [ Q0 e ;

89 (+)

c (R+) 82 ] Brake

0 (+10V OUT resistor
+10VDC o0t ) CorT
A53 U-1 (52071)
0VDC-10VDC 53 (AIN)
ON=0-20 mA
0/4-20 mA - B
A54U-1(5202) | Qrp—o10V »HOVAC. 28
0VDC-10VDC 54 (AIN) e
0/4-20 mA 400 VAC, 2A
55 (COM A IN)
12 (+24 V OUT)
! \ 240 VAC, 2A
13 (+24 VOUT) )
/ \ P00 400 VAC, 2A

| —2aviNeN)
18(DIN) 0V (PNP)
| — 24V(NPN)

190N 0V (PNP)

20 (COMDIN)}

(COMAOUT) 3807 ] Analog Output
(A OUT) 42 0/4-20 mA

| —24V(NPN) S801/Bus Term.

\
\
\
\
\
\
\
\
\
\
\
~ 24V ﬁ/OV(PNP) \ o ON=Terminated
L ﬁ | OFF=0pen 1@
\ 2
\
\
\
\
\
\
\
\

| ‘ | 27 o6 OFF-ON
l l
‘ ‘ Brake Temp
\ \ -~ oV 5V (NO)
[ [

3~ — 24V (NPN)

24V ﬁ/OV(PNP)

29 (D IN/OUT)

RS-485
Interface

(P RS-485) 68 RS-485

. : 24V (NPN
] IREFICI) :\ﬁowéw))

| —24V(NPN)
b 3B0eN 0V (PNP)

(N RS-485) 69

(COM RS-485) 61

(PNP) = Source
(NPN) = Sink

/7]’7/7—/7f7 37 (D IN) - option

PucyHok 2.8 Cxema MeXKOMMOHEHTHbIX COeAMHEHN, Tunopasmep D
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BeepeHue PykoBogacTeo no npoektnposaHuio VLT® AQUA Drive FC 202

— =
<
11 K K K T P
£ WX/ T S
powar I worgy I A
input ol - 4 4K 4 (W) 98 | | =
p N > K K ] @ (PE) 99 L ——1L
[ Motor
[ . | it
DC bus [ 1 Switch Mode
] Power Supply ‘ q —
| +4 (R+) 82 Brake
| resistor
+10vdc 50(+10VOum | (R-) 81 -
5201
0-10vdc 53N 2 !
NH =] | ON=0-20mA | relay1 _
0/4-20 mA S202 OFF=0-10V -
54 (A IN) 240Vac, 2A
0-10Vdc [ . "’H = ! *
0/4-20 mA \
55 (COM A IN) o
— \
/ 12 (+24V OUT) \
\ ‘ 240Vac, 2A
I 13 (+24V OUT) . |
;o) P 5-00 | 400Vac, 2A
' 1| — 24V(NPN) -
[ ‘ 18(DIN) WOV (PNP) !
! —_ 24V (NPN) ! 7
| \ 19 (D IN) nyov (PNP) | L(COMAOUT) 39 ! ﬂ Analog Output
| 0/4-20 mA
AOUT)42 ©
{ \ ] 20 mMDN ) | houmaz &
| \
[+~ —24V(NPN)
| [ 27 (DIN/OUT) \j 5801
| | | . — 24V OV (PNP) ‘ = ° ON=Terminated
‘ ‘ | L \ NH Z| OFF=Open
\
\ \ \
‘ | | [ ov | 5V
. . — 24V (NPN)
‘ , 11—
‘ | 29 (DIN/OUT) 7 ovene \
| - 24V (PNP) |
N \
oV
| |RS-485 (P RS-485) 68 RS-485
24V (NPN) | |Interface
:X}ov (PNP) | (N RS-485) 69
— 24V (NPN) | (COM RS-485) 61
oV (PNP) ‘
(PNP) = Source
fffffffffffff _ (NPN) = Sink

PucyHoK 2.9 CxeMa MeXKOMMOHEHTHbIX coeANHEHUI, Tunopasmepbl E n F
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BeepeHue

PykoBoacTeo no npoektuposaHuio VLT® AQUA Drive FC 202

2.8.2 Pa3oOMKHYTbIN KOHTYP CTPYKTYpbl yripasieHuns

\J00%

P4-13
Motor speed
Reference high limit [RPM]
handling P4-14
Remote Motor speed P 3-4* Ramp 1
reference high limit [Hz] P 3-5% Ramp 2
Remote
Auto mode ) H Ref N\ /
Linked to hand/auto eference Ramp
Hand mode | Local | H
Local | \ P4-11
reference ) Motqr Speed
scaled to ! ‘ low limit [RPM]
RPM or Hz | ‘
| P313 |
LCP Hand on, Reference P4-12
off and auto site Motor speed
on keys low limit [Hz]

PucyHok 2.10 CTpyKTypa pa3oMKHYTOro KOHTypa

B koHbUrypaumum, nokasaHHom Ha PucyHok 2.10, pns
napametpa 1-00 Pexxum KoHgu2ypuposaHus
yCTaHaBnmMBaeTcA 3HauyeHue [0] PazomMkHymeolt KoHmMyp.
Pe3ynbTupytoulee 3agaHne oT cuctembl GopMUpoBaHmA
3alaHVA NMPVHUMAETCA 1 NepefaeTca yepes Cxembl
OrpaHNyYeHna N3MEHEHUA CKOPOCTW N OrPaHNYeHNs
CKOPOCTM 1 TONbKO MOC/e 3TOro UCMNonb3yeTca Ana
ynpas/ieHVsa ABuUratesnem.

BbixogHaa yacToTa Lenu ynpaeneHns gsuratenem
orpaHvMyeHa MakCMManabHO JOMYCTUMOW YacTOTOM.

2.8.3 MectHoe (Hand On) n
anctaHuuoHHoe (Auto On)
ynpasneHue

Mpeobpa3zoBaTenb YacTOTbl MOXET YNPABAATLCA BPYUHYIO C
naHenn mectHoro ynpasneHusa (LCP) unm gnctaHUMOHHO
yepes aHanorosble/LMPpoBble BXOAbI UK NO
nocnefoBaTeNbHOW LWMHE.

Ecnu paspelwweHo B napametpax 0-40 KHonka [Hand on] Ha
LCP, 0-41 Knonka [Off] Ha MITY, 0-42 KHonka [Auto on] Ha
MY v 0-43 KHonka [Reset] Ha LCP, npeobpa3oBaTenb
4aCTOTbl MOXHO 3aryckaTb U OCTaHaB/IMBaTb C MOMOLLbIO
kHonok [Hand On] (PyuHoi) un [Off] (Bbikn.). ABapuitHas
CUrHanIM3aLma MOXeT cOpPacbIBaTbCA C MOMOLLBIO KHOMKU
[Reset] (C6poc). Mocne HaxaTtna kHonku [Hand On] (PyuHoi
nycK) npeobpa3oBaTenb YacTOTbl NEPEXOAUT B PEXUM
PYYHOro yrpaBfieHUA U OTCIEXMBAET (MO YMONYaHMIo)
MeCTHOe 3aflaHune, KOTOPOe MOXHO YCTaHaBNMBaTb,
Nonb3yACb KHOMKaMM co cTpenkamu [A] n [Y].

Mocne HaxxaTna KHonku [Auto On] (ABTOMaTMYECKUI MYCK)
npeobpasoBaTesib YacTOTbl MEPEXOAUT B aBTOMATUYECKNIA
PEXNM U OTCNEXMBAET (N0 YMONYaHWUIO) ANCTaHUNOHHOE
3aflaHue. B 3ToM pexknme MOXHO ynpasnaTb
npeobpasoBaTesieM YacToTbl C MOMOLLbIO LdPOBbIX
BXOAOB 1 MO Pa3fiNyHbIM NOCNE[0BaTENbHbIM KaHanam

\_100% ~

7-100% ™

7 0% N

cea3un (RS-485, USB vnn no gononHutenbHom

nepudepwniiHoin wrHe). JononHUTeNbHble CBefeHNs O
nycke, OCTaHOBE, 3MEHEHNMW Pa3roHa ¥ 3amefJieHus,

HaCTpoKax NapameTpoB 1 T. f. NPVBEAEHbI B ONUCAHUN
rpynn napameTpoB 5-1* Lugpoasvie 8xo0bl n 8-5*

Yugpposoe/llluHa.

L] L] L]

PucyHok 2.11 KHonku ynpasnenus LCP

o
)
wn
o
o
(=3
m
To motor
control
\
\
\
\
P4-10
Motor speed
direction
o
%)
<
o
a
o
[=3
™M

KHnonku LCP MecTto 3apaHna AKTUBHOe 3afjlaHne
ABTO (ABTO) 3-13 Mecmo
Hand (Pyunon) Off |3adaHus
(Bbikn.)
PyuHon (PyuHon) CeAsaHHoe PyuH/ MecTHoE
ABTO
Hand (PyuH.) = Off |CBa3aHHoe PyuH/ MectHoe
(BbIkn.) AsTO
Auto (ABTO) CBA3aHHOe PyuH/ [ncTtaHumoHHoe
ABTO
Auto (ABTo) = Off CBA3aHHOe PyuH/ [ncTaHynoHHoe
(Bbikn.) ABTO
Bce kHOMKM MecTtHoe MecTtHoe
Bce kHoMKM AncraHumoHHoe AucraHumoHHoe

Tabnuuya 2.8 Ycnoeua gnsa UCNonb30oBaHNA NOKaNbHOro Unn

yhaneHHoro 3afaHus
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B Tabnuya 2.8 nokasaHo, NPV KakKxX YCIIOBUAX BKIIIOYAETCA MeCTHOe UK ANCTaHLUMOHHOe 3adaHne. OfHO M3 HUX BKITOYEHO
Bceraa, Ho oba 3agaHnA He MOryT GblTb akKTMBHbI OAHOBPEMEHHO.

MecTHOe 3apaHne nepeBefeT PeXUM HaCTPONKN B Pa3OMKHYTbIA KOHTYP, HE3aBUCKMMO OT 3HaueHuA napametpa 7-00 Pexum
KOHu2ypuposaHus.

MecTtHoe 3alaHNe COXpPaHAEeTCA NpPU OTKIIYEHUN NMUTAaHUA.

2.8.4 3aMKHYTbIN KOHTYpP CTPYKTYpbl ynpaBneHus

BHyTpeHHUI KOHTponnep no3sonset npeobpasoBaTesio YacToTbl CTaTb YacTbio perynmpyemoit cuctemsl. MNpeobpasoBaTenb
4acToTbl MOJTyYaeT cMrHan obpaTHON CBA3M OT AaTumKa, YCTAaHOBJIEHHOIO B cUCTeMe. 3aTeM NPUBOJ CPaBHUBAET CUMHas
ob6paTHOI CBA3M C BeIMUMHOW 3afjaHNA YCTaBKM 1 onpefenseT paccoriacoBaHme (OWnOKy) Mexay 3TMU CUrHanamu, ecnm
TakoBoe cyujecTByeT. [ocne 3TOro NpuBoOA M3MeHAET CKOPOCTb ABWraTens, 4Tobbl yCTpaHWUTb paccoriacoBaHue.

PaccMmoTpuym, Hanpumep, HAaCOCHYI0 CUCTEMY, B KOTOPOM CKOPOCTb HAcoCa PerynmpyeTtca Takum o6pa3om, uTobbl cTaTnyeckoe
JaBneHune B Tpy6ONpoOBOAEe OCTaBaNoChb NOCTOAHHbIM. B kKauecTBe 3afaHuA yCTaBKK B Npeobpa3oBaTenb YacToTbl BBOAUTCA
Tpebyemoe 3HauYeHre CTaTUYecKoro AaeneHus. JaTuuk 4aBneHns M3mMepseT Tekylliee cTaTuyeckoe AaBneHvie B Tpybonpoeoge
1 NofJaeT U3MepeHHOe 3HaueHne Ha npeobpasoBaTesib YaCTOTbl B KauecTBe CuUrHana obpatHoi ceasun. Ecim curHan obpatHoi
CBA3M 6oJblUe 3aaHUA YCTaBKY, Npeobpa3oBaTesib YacTOTbl 3aMefIAeT BpaLleHne, CHXasA AaBfieHne. AHanornyHo, ecim
JaBnieHne B TpyOGONpOBOAEe HUKE 3afaHnsA YCTaBKK, Npeobpa3oBaTteb YacTOTbl aBTOMATUYECKM YBENNUMBAET CKOPOCTb,
yBeNMunBas LaBfeHne, CO34aBaeMoe HaCOCOM.

\J100% /
>
Ref. + 0%
Handling % [unit] o
[unit] Scale to To motor
} PID speed control
Bl *(-1
Feedback P ‘ T00% ‘
Handling | o [unit] | 100~ 7 |
\ —> \
! /1002 !
P 20-81 100% P 4-10
PID Normal/Inverse Motor speed
130BA359.11 Control direction

PucyHoK 2.12 bnok-cxema perynatropa € 3aMKHYTbIM KOHTYPOM

XoTA 3HaueHuA no YMOJTHaHUIO ONA perynaTopa C 3aMKHYTbIM KOHTYPOM 06bIlYHO obecneunBaloT yAOBNeTBOPUTESIbHDbIE
pa6oqv|e XapaKTePUCTUKK, ynpaBneHune CNCTEMOM YacTo ypaeTca onTMMn3npoBaTb HaCTpOVIKOIZ HEKOTOpPbIX NapameTpoB
TaKoro perynaropa. TakXe BO3MOXHa aBToMaTnyecKkas HaCTpOI;IKa napameTpoB I'II/I—perynvlpOBaHMﬂ.

26 MG20Z150 - VLT® aBnseTca 3aperucTpupoBaHHbIM TOBaPHbBIM 3HaKoM KomnaHum Danfoss



Dt

BeepeHue PykoBogacTeo no npoektnposaHuio VLT® AQUA Drive FC 202

2.8.5 OopmumpoBaHme obpaTHON CBA3U

130BA354.11
I I .
Setpoint 1 | |Setpoint
P 20-21 ! !
|
Setpoint 2 | |
P 20-22 ! !
Setpoint 3 ! Multi setpoint min. !
P 20-23 | Multi setpoint max. |
| |
T |
L
| -
| | I |
| I} | |Feedback
Feedback 1 Source Feedback conv.| Feedback 1 | Feedback 1 only ', ]
P 20-00 °—p 20-01 T Feedback 2 only \ [ !
| Feedback 3 only \ I |
Sum (14243 | [}
Feedback 2 Source Feedback conv.| Feedback 2 | Differ(ence (1_)2) I\‘O% i !
® -_— 1
P 20-03 P 20-04 | Average (1+2+3) \ |
X Minimum (1]2]3) \\ / X
Feedback 3 Source Feedback conv.| Feedback 3 | Maximum (1]2]3) ¢
P 20-06 ° P 20-07 | ———————— S

Feedback Function
P 20-20

PucyHok 2.13 Biiok-cxema 06paboTKu curHana o6paTHON cBA3N

DyHKUMI0 POPMUPOBAHMA CHUrHaNa 06pPaTHOM CBA3M MOXHO KOHGUIypupoBaTb Takum obpa3om, UTobbl OHa fAelicTBOBana ¢
NPUIOXKEHMAMY, TPEBYIOLUMIN YCOBEPLLEHCTBOBAHHOMO PEryvpOoBaHus, Hanpumep C HECKONbKMMU YCTaBKaMu v
HECKONbKUMM TUNamMun obpatHol cBasun. OBbIYHO MCMONb3YIOTCA TPY TMa YNpaBieHus:

OpHa 30Ha, ofHa ycTaBKa
STa KoHdUrypauusa asnsetca 6as3osoit. YcTaBka 1 npunbasnseTcs K nobomy Apyromy 3afaHuio (eCim OHO MMEETCH, CM.
«DopMUpoBaHVe 3afaHNA»), 1 CUrHan obpaTHOW CBA3M BblibrpaeTca ¢ nomolbio napameTpa 20-20 QyHkyua obpamHol ceA3u.

HeckonbKko 30H, ofjHa ycTaBKa

Mpwn 31O KOHOUrypaumm Ncnonb3yeTca ABa WM TPU AaTumKka o6paTHOW CBA3M, HO TONbKO ofAHa ycTaBKa. CurHanbl obpaTHOM
CBA3U MOFYT CKNaAblBaTbCsA, BbIYMTATLCA (TONbKO CUrHabl obpaTHON ¢BA3n 1 1 2) nnm ycpedHAaTbcA. Kpome Toro, Moxet
MCMOb30BaTbCA MAaKCMMaNbHOE UM MUHMMAaribHOe 3HaueHue. B 3Ton kKoHdurrypauum ncnonb3lyetcsa TONbKo ycTaBka 1.

Ecnn Bbl6paHO 3HaveHune [5] MLIHUMyM HeCKOJ1IbKUX YyCMAdBOK, TO CKOPOCTbIO npeo6pa3OBaTenﬂ 4acToTbl ynpaBiAeT napa
«yCTaBKa/CI/IFHaJ'I O6paTHOI7I CBA3W» C HanbonbLuen Pa3HOCTbIO. (6] MGKCUMyM HeCKOJIbKUX yCmAasoK CTPeMUTCA nopgaepxnBatb
BC€ 30Hbl Ha YPOBHE COOTBETCTBYHOLNX YCTAaBOK WIN HUXe, a [5] MUHUMyM HeCKOJIbKUX YyCMAdBOK — Ha ypoBHe
COOTBETCTBYIOLLUMX YCTAaBOK 1NN Bbllle.

Mpumep:

B perynatope c BymMA 30HaMU 1 AByMA yCTaBKaMu yCTaBKa 30Hbl 1 paBHa 15 6ap, a curHan obpaTHON CBA3M 3KBUBaNeHTeH
5,5 6ap. YcTaBKa 30Hbl 2 paBHa 4,4 6ap, a curHan obpaTHOM CBA3W 3KBMBaNeHTeH 4,6 6ap. Ecnin BbIGpaHO 3HaueHue [6]
Makcumym Heckonbkux ycmasok, Ha MU[-perynAatope ycraHaBn1BaloTCA ycTaBKa 1 CUrHan obpaTHOM CBA3M 30HbI 1,
MOCKOJIbKY OHa MMeeT MeHblLUYI0 pa3HOCTb (curHan obpaTHON cBA3M Gonblue yCTaBKW, T. €. Pa3HOCTb oTpuuaTtenbHas). Ecnn
BbI6paHo 3HaueHue [5] MuHuMym HeckoneKux ycmasok, Ha M[-perynatope ycTaHaBNMBalOTCA yCTaBKa M CMrHan obpatHom
CBA3M 30Hbl 2, MOCKOJIbKY OHa MMeeT 60onblUylo Pa3HOCTb (CUrHan o6paTHOW CBA3M MeHblUe YCTaBKW, T. €. Pa3HOCTb
nonoxuTenbHas).
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2.8.6 lNpeobpazoBaHme obpaTHON CBA3M

B HeKoTopbIXx 06/1aCTAX NPUMEHEHNA MOXKET OKa3aTbCA
nonesHblM NpeobpazoBaHMe CUrHaNa obpaTHON CBA3N.
OAVH 13 NpMMepoB — UCMONb30BaHWe CUrHana AaBneHus
ana dopmmpoBaHUA curHana obpaTHolM CBA3M NO pacxopy.

Ref.
signal

J

Desired
flow

MockonbKy KBafgpaTHbI KOPeHb 13 JaBneHua o V
NpOonopuMOHaneH pacxody, TO KBagpaTHbI KOpeHb 13 Flow Fiow
CUrHana AaBneHus faeT BeIMUMHY, NPOMOPLMOHANbHYIO P %

FB

signal

pacxogy. Mpumep cm. Ha PucyHok 2.14.

130BA358.11

PucyHok 2.14 MNpeob6pa3oBaHne obpaTHOI CBA3N
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2.8.7 ®opmunpoBaHue 3ajaHnA

CBepeHuna gna pa6OTbI Pa30OMKHYTOIro n 3aMKHYTOro KOHTypa.

130BA357.11
P 3-14
Preset relative ref.
Input command:
Preset ref. bit0, bitl, bit2
|
_ \ P 1-00
o1 '] Configuration mode
[11 r—
- - |
] [21 |
|
‘ “qj ‘ ﬁ Input command: |
v Open loop
‘ o o ‘ [4] Freeze ref. I
— Q —_— ‘
! ] Scale to
n o (51 ! | FP{RPMHZ
‘ o o ‘ ‘ | or %
(61 } |
L — J [71 P 3-04 | |
L t Ref. function | I
| | max ref. |
Y o B3 d Remote

|
\ Relative [ | rer.
I ox | XXy 3 +200% [ '
> 7ﬂ—> /100 |+£2009 EN -
min ref.
A
No function _—

on

Analog inputs E— Scale to

Closed

+ 0,
Frequency inputs —— ﬂ $\oop
off +100% unit

Input command:

Ref. Preset gsccrre:::e/ N

ref.
T

Ext. closed loop outputs Freeze refl

P 3-15

Closed loop
DigiPot

Input c‘ommand:
Speed up/ speed down

No function

4]
1Y)
2
3
o
(0]
-
5 |
9]
74
[ v
[J] i PR
‘ g Analog inputs [ Ref. in %
‘ % ‘Frequency inputs — E
‘ © N ‘Ext. closed loop outputs A
o
:, Y !pigiPot
o J \4
External P 1-00
reference Configuration mode
in %
! Increase o
’7 T No function - \ “ox Digipot ref.
| DigiPot———p
‘ Y | Analog inputs J— | Decrease ] +£200%
5 Closed loop 0/1 'y
‘ 2 ‘Frequency inputs —— +200%,
™ Feedback handling
‘ ~ o ‘ Ext. closed loop outputs FB controlled setpoint Clear
- 9 - 0% 0/1
iy r 'DigiPot Open loop
o _|
Bus
reference
PucyHoK 2.15 bnok-cxema ANCTaHLUMOHHOIO 3afaHunA
OncraHumMoHHoe 3ajaHune COAepPXnT: B npeo6pasoBaTene 4acCTOTbl MOXKET NporpaMmmmpoBaTbCAa
00 BOCbMU NpeayCcTaHOBNEHHbIX 3agaHnin. AKTUBHOe
° npep,yCTaHOBJ'IEHHbIe 3afaHuA. npeaycraHoOBNEHHOE 3ajjlaHNe MOXHO Bbl6paTb C nomolubto

LUMdpPOBbIX BXOAOB UM MO LUNHE NOCefoBaTeNbHOW CBA3N.
3afjaHrie MOXHO TaKXKe nojaTb M3BHe, Yallie BCero ¢
MOMOLLbIO aHAIOrOBOro BXOAA. ITOT BHELWHUI UCTOYHUK
BbI6MPAETCA C MOMOLLbIO OJHOMO U3 TPeX NapameTpoB
WCTOYHMKA 3adaHnAa (3-15 McmoyHuk 3adaHus 1,

. MNpenycraHoBNeHHOE OTHOCUTENbHOE 3afaHune. 3-16 VicmoyHuk 3a0aHua 2 v 3-17 MicmoyHuk 3adaHus 3).
OfViH 13 NCTOYHUKOB — LUPPOBON NOTEHUMOMETP, ero

. BHewHne 3agaHnA (aHaJ'IOFOBbIe BXOAbl, YaCTOTHO-
nmMmnynbCHblE€ BXOAbl, BXOAbl Lll/ld)pOBOFO
noTeHUMomeTpa 1 3aaHuA no nocne,qosaTeanoPl
KOMMyHI/IKaLlI/IOHHOI;I LIJI/IHe).

. YcTaBKy, ynpaBnsemyto 06paTHON CBA3bIO.
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Tak)Ke Ha3blBaloT PErynaTopoM MOBbILLEHNA/MOHVXKEHNA
CKOPOCTM WU PerynAaTopom nnasatowen 3anaton. Ero
HaCTPOIKa 3aKJIOYAETCA B TOM, YTO O4MH LMdpPOBON BXOA
NpPOrpaMMmpyIOT Ha yBenvyeHve 3afaHns, a Apyroln — Ha
ero ymeHblLueHue. TpeTuin LMPpPOBOI BXOA MOXET
NCNonb30BaTbCA Af1a cOpoca 3afaHna oT LMppoBoro
noTeHunomeTpa. Pe3ynbTrpylollee BHeLWHee 3afaHne
obpasyeTca CyMM1pPOBaHMEM UCTOYHUKOB 3afaHuA 1
3aflaHnA Mo WKWHe. B KauecTBe aKTMBHOMO 3aaHUA MOXHO
BbI6paTb BHellHee, NpedycTaHOB/IEHHOe 3adaHre unu
CyMMy 3TUX ABYX 3afaHuN. HakoHel, 3agaHne MOXHO
MacLITabrpoBaTb C NOMOLLbIO

3-14 lpedycmaHosn.omHocumesnsHoe 3addaHue.

MacmTa6mposaHHoe 3afjaHWe BblUncnaeTca cnegyowmm
ob6pasom:

Y
3aganme = X + X X (m)

3pecb X — BHelWHee 3afaHue, NpeaycTaHOBNEHHOe
3afaHne nnun nx cymma, a Y —
3-14 [MpedycmaHosn.omHocumesnsHoe 3adaHue B [%)].

Ecnu Y,3-14 [pedycmarosn.omHocumessHoe 3adaHue,
yCTaHOBMIeHO paBHbIM 0 %, TO yHKUMA MaclTabupoBaHua
Ha 3aflaHue [eliCcTBOBaTb He bygaeT.

2.8.8 lNpumep MNA-perynaropa c
3aMKHYTbIM KOHTYpPOM

Huxe npusegeH nprumep perynatopa C 3aMKHYTbIM
KOHTYPOM, 1CMOMb3yemMoro Afif NoAKaumBaloLero Hacoca.

i

130BA488.10

9 - .

Water { ’)

Pump

PucyHok 2.16 MN-perynatop ¢ 3aMKHYTbIM KOHTYpOM

B cucteme BopocHabxeHMs 1 BOAOOTBOAA HEO6XOAMMO
noaneprBaTb NOCTOSAHHOE flaBneHue. Tpebyemoe
faBneHuve (ycTaBKa) ycTaHaBnuBaeTca B npegenax ot 0 fo
10 6ap c nomoubto noteHynomeTpa 0-10 B nnn
napameTpa. [JaTunk gaBneHua nmeeT gmanasoH ot 0-10
6ap 1 ncnonb3yeT ABYXMPOBOAHLIN Npeobpa3oBaTenb,
BblpabatbiBatowmii curHan 4-20 mA. [lnana3oH BbIXOOHbIX
yacToT nNpeobpasoBaTtens YacToTbl coctaBnseT 10-50 .

1. yck/ocTaHoB € NOMOLLbIO NepeknoyaTens,
YCTaHOBJIEHHOrO Mexay Knemmamum 12 (+24 B) n
18.

2. 3apaHve faBneHyA € MOMOLLbIO NOTeHLMoMeTpa

(0-10 6ap, 0-10 B), NOAKMOYEHHOTO K KleMMaMm
50 (+10 B), 53 (Bxopm) 1 55 (obuwana Touka).

3. O6paTHas CBA3b MO JABNEHUIO C MOMOLLbIO
faTtuuka (0-10 6ap, 4-20 MA), NOAKIIOUYEHHOTO K
Knemme 54. MNepekntoyatensb S202, HaxopALwMNca
3a MaHenbl MeCTHOrO ynpaBneHus, YCTaHOBNEH
Ha B nonoxeHne ON (BKJ1.) (Bxog no Toky).

L1
L2
L3
N o — — — — —
PE T - - - - -
0] |
0
o 0 o
91 92 95 95 120 I |
S) 37 o
L1L2L3PE
18 o+
50 o+
53 of——m
+ 85 o
54 o
Temp.
@‘ frec?;zmiﬂer

130BA175.10

PucyHok 2.17
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2.8.9 lMopagok NnporpaMmmunpoBaHuA

QOyHKUyMA

N2 napameTpa

HacTporika

1) Y6eanTech, uto ABuUratenb paboTtaeT Hagnexawym obpa3om. BoinonHuTe cnegyowme onepaunu:

YcTaHOBUTE NapameTpbl ABuratens B COOTBETCTBUN C 1-2% Kak yka3aHO Ha macrnopTHOW Tabnuuke asuratens
ZlaHHbIMW MacnopTHON Tabnnuku.
lpoBeanTe aBTOMaTMYeCKylO aganTauuio geuratens 1-29 [1] Bkntoy. nonHot AAL, 3aTem BbinonHute AAL.

2) Y6epnutechb, UTo ABWraTenb BPalLAeTCAa B NMPaBUIIbHOM HanpasneHuu.

BbinonHuTe NpoBepKy BpalleHWs ABUraTens.

1-28

B cnyuae HenmpaBWIbHOTO HamnpaBieHNs BpalleHus
[BUraTens BPeMeHHO OTKMIUMTE NUTAHUE U
rnomeHsiiTe mectamu ase dasbl ABuraTens.

3) Y6enutechb, uto npegenbl npeobpa3oBaTens YacToTbl YCTaHOB/EHbl Ha 6e30MacHble 3HauYeHus.

lpoBepbTe, HAXOAATCA NN YCTAaHOBKM BpPEMeEHU 3-41 60 c.
N3MeHeHMA CKOPOCTW B Npefenax BO3MOXKHOCTEWN 3-42 60 c.
npvBofa 1 JONYCTUMbI N1 paboumne xapaKTepucTmku B 3aBMCUT OT TMNOpasmMepa ABuUrateny U BeNYnHbI
[aHHbIX YCNOBUAX SKCMayaTauum. Harpy3sku!
[lencTByeT 1 B pexrme py4yHOro ynpasfieHua.

Ecnn HeobxogMmo, 3anpeTute peBepcrpoBaHme 4-10 [0] Mo uac. cmpenke
Asuratens.
YcTaHoBUTE AONyCTUMbIE Npeaenbl CKopocTy Asuratensa. [4-12 10 'y, MuH. ckopocme dsueamens

4-14 50 'y, Makc. ckopocme 0suzamens

4-19 50 'y, Makc. 8bIx00Haa Yyacmoma npugooa
MepekniounTe pexnm pa3soMKHYTOro KOHTypa Ha pexum | 1-00 [3] 3amKkHYm®bIt KOHMYP

C 3aMKHYTbIM KOHTYPOM.

4) MNpoeepuTte KOHGUryprpoBaHue obpaTtHon ceasn ana MU[-perynatopa.

BblbepriTe COOTBETCTBYIOLYIO €AVHULY U3MEPeHNA 20-12 [71] bap

3aflaHuA/cnrHana obpaTHoOM CBA3W.

5) MposepnTe KOHGUrypupoBaHue 3afaHua yctasku ana MUA-perynatopa.

YcTtaHoBUTE fonycTumble npeaenbl AnA 3agaHna ycrasku. | 3-02 0 6ap
3-03 10 6ap

BbibepuTte TOK MM HanpsXXeHe C MOMOLLbO NepeknoyaTeneinn $201/5202.

6) BbinonHute MaCLIJTa6I/IpOBaHI/I€ aHanorosbiX BXo4oB, NC

nonb3yembiX ANnA 3afjaHUA yCTaBKU U O6paTHOIZ CcBA3N.

BbinonHMTe MacwTabupoBaHMe aHanorosoro Bxoaa 53 6-10 0B
IOnA AvanasoHa JasneHus noteHuymomertpa (0-10 6ap, 0- |6-11 10 B (no ymonyaHuio)
10 B). 6-14 0 6ap
6-15 10 6ap
BbinonHuTe MacwTabrpoBaHye aHanorosoro Bxofa 54 6-22 4 mA
onA pgatuuka gasnexus (0-10 6ap, 4-20 MA) 6-23 20 MA (no ymonyaHuio)
6-24 0 6ap
6-25 10 6ap
7) NpoeepuTte HacTpoliky napametpos MU-perynatopa.
Ecnn Heobxoavmo, NpoBeanTe HaCTPOUKy perynsTtopa ¢ | 20-93 Cm. 2.8.11 Pyynas Hacmpotika [W[]-peeynamopa.
3aMKHYTbIM KOHTYPOM. 20-94
8) lotoBo!
CoxpaHuTe yCTaHOBJMIEHHblE 3HAYeHNA NapameTpoB B 0-50 [1] Bce 8 LCP

namAtn naHenu LCP.

Ta6nuua 2.9 MNporpammuposanune MUA-perynatopa ¢ 3aMKHYTbIM KOHTYPOM
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2.8.10 Hactpowka perynatopa C 3aMKHYTbIM
KOHTYpOM

MNMocne Toro Kak npon3BefeHa HacTPOliKa NapaMeTpoB
perynatopa ¢ 3aMKHYTbIM KOHTYPOM, NpoBepbTe paboTy
perynatopa. Bo MHOrmx cryyasax MoXHO fobutbca
npviemnemon ero paboTbl MyTem YCTaHOBKW 3HauyeHWi no
ymonuaHuio ana napametpos 20-93 [IponopyuoHanbHbil
ko33¢ppuyuenm Mg-peeynamopa v 20-94 ViimezpasnbHeili
koappuyueHm [M[J-peesynamopa. OgHaKo B HEKOTOPbIX
CNlyyanx MOXeT OKa3aTbCsA MOJie3HbIM ONTUMU3MPOBaTb
3HaUeHUs1 3TUX MapaMeTPOoB, UTOObI 0becneunTsb Gonee
ObICTPYIO Peakuurto CUCTeMbI, He AOMYCKas Mpu 3ToM
nepeperynMpoBaHue no CKOpocTu.

2.8.11 PyuyHaa Hactpouka NUI-perynaTtopa

1. 3anyctute gBuraTenb

2. YcTtaHoBWTE AnA napameTtpa
20-93 MponopyuoHansbHeili Ko3agguyueHnm MAL-
pe2ysiamopa 3HaveHue, pasHoe 0,3, n
yBennumBanTe ero o Tex nop, noka curHan
obpaTHoOI CcBA3M He HauyHeT KonebaTbcA. Ecnn
HeobXx0AMMO, 3anyCcTUTe U OCTaHOBUTE
npeobpasoBatesib YacTOTbl WU NPOV3BEANTE
CTyneHyaTble U3MEHEHUA 3aaHnA YCTaBKW, YTOGLI
BbI3BaTb aBTOKoNebaHuA. 3aTeM ymeHbluaiTe
K03ddULMEHT ycuneHna NPonopLMOHanbHOro
3BeHa MUI-perynatopa go crabunmsaumm curHana
obpaTtHoll cBA3W. Ternepb yMeHbLUUTE
K03ddULMEHT ycuneHna NPonopLMOHanbHOro
3BeHa Ha 40-60 %.

3. YctaHoBuTe ana napametpa 20-94 ViHmezpaneHsit
koappuyueHm [N[]-peeynamopa 3HaueHve,
paBHoe 20 ¢, 1 YMeHbLUanTe ero Ao Tex nop, noka
CUrHan obpaTHOW CBA3M He HauyHeT KonebaTbcA.
Ecnu Heobxoanmo, 3anycTTe 1 OCTaHOBUTE
npeobpasoBatesib YacTOTbl UAN NPOV3BEANTE
CTyneHyaTble U3MEHEeHUA 3aflaHnA YCTaBKW, YTOObI
BbI3BaTb aBTOKoNeb6aHNA. 3aTem yBennumnBanTte
NMOCTOAHHYI0 BpemMeHn uHTerpuposanmna MAO-
perynaTtopa o cTabunusauuy curHana obpaTHoiA
cBA3n. MNocne 3T0ro yBenuybTe NOCTOAHHYIO
BpemeHW NnHTerpuposaHuna Ha 15-50 %.

4, Wcnonb3ynte napameTtp
20-95 [lugppeperyuaneHuiti kKosgguyueHnm M-
pe2ynamopa ToNbKo ANiA cMcTem BbiCTporo
pearnpoBaHusA. ObbluHOE 3HaueHre cocTaBnAeT
25 % ot napametpa 20-94 VIHmezpasneHebil
ko3ppuyueHm [M[]-peaynamopa. Ucnonb3ynte
anddepeHumanbHyo GyHKLUMIO TOSTIbKO B TOM
cnydae, ecnv 6bina NnpounsBeaeHa NonHasa
oNTUMM3aLMA HacTpoek KoadduumeHTa ycuneHns
NPONOPLIMOHaNbHOrO 3BeHa U NMOCTOAHHOM
BPEMEHMN MHTErprpyoLero 3BeHa. Yoeantecb, Uto

aBTOKOMe6aHNA curHana obpaTHON CBS3U B
[JOCTaTOYHOW cTeneHn nogasnalTca GunbTpom
HVXHMX YacTOT curHana obpaTHON CBA3N

(6-16 Knemma 53,nocmosiHH.epemeHuU huiempa,
6-26 Knemma 54, nocm. epemeHu ¢punbmpa,
5-54 Nocm.epemeHu umn.cpunempa N229 nnn
5-59 [Mocm.epemeHu umnynecH. ¢punempa N33,
Kakon TpebyeTcs).

2.9 O6wwme Bonpocbl IMC

2.9.1 O6wwme BONPOCHI 3aWnUTbl OT
N31y4YeHnii B COOTBETCTBUN C
TpeboBaHuaMn IMC

dnekTpuyeckme Nomexu yaie BCero pacrnpocTpaHATCA No
NPOBOAALMM LenaAm B AranaszoHe yactoT oT 150 kl'y go 30
Mry. Bo3ayliHble nomexu 13 cuctembl NpeobpasoBaTtens
YyacToTbl B Agrana3soHe yactot oT 30 My go 1 My
CO3[aloTCA VHBEPTOPOM, Kabenem auratens v gpuratenem.
Kak nokasaHo Ha PucyHok 2.18, eMKOCTHble TOKM B Kabene
ABUraTens, CBA3aHHble C BbICOKMM 3HaYeHNeM CKOpoCTU
n3MeHeHUA HanpsxkeHusa asuratens dV/dt, cosgaioT Tokn
yTeuKu.

MpvmeHeHWe 3KpaHUPOBaHHOIO Kabena fBuratens
NPVBOAUT K yBeMYEeHNIO TOKa yTeukn (cM. PucyHok 2.18),
MOCKOJIbKY eMKOCTHasA MPOBOAVMOCTb Ha 3eMJTI0 Taknx
Kabenei 6onblue, YeM y HEIKPAHMPOBAHHbIX. Ecnin Tok
yTeukn He GUNbTPyeTCH, OH Bbi3biBaeT HonbluMe Nomexu B
cetn B BY-gnanasoHe Huxe 5 MI'L. [ockonbKy TOK yTeuku
(1) BO3BpaLLaeTca B yCTPONCTBO Yepes 3KpaH (I3), To B
COOTBETCTBUM C PucyHOK 2.18 3KpaHMPOBaHHbIN Kabenb
ABUraTensa NpUHUMNUaNbHO MOXET COo3AaBaTb TOSbKO
Hebonblloe aneKkTpomarHutHoe none (la).

JKpaH CHWXaeT n3slyyaemble NMOMEXM, HO YBeNmymBaeT
HM3KOYACTOTHbIE MOMeXU B ceTU. IKpaH Kabensa asurartens
JOJIKEH MOAKNI0UATbCA K Koprycy npeobpa3soBaTtens
yacToTbl U K Kopnycy fasuratens. Jlyuwe Bcero
MCMOSb30BaTb COEAUHEHHbIE C SKPAHOM 3aXKMMbl,
No3BoNALME UCKNIOUYNTb MPUMEHEHNE CKPYUYEHHbIX
KOHLIOB 3KpaHa (cKpyToK). CKpYTK/ yBEenMunBaioT
COMPOTMBAEHME KPaHa Ha BbICOKMX YacTOTax, YTO CHUXKaeT
3¢bdeKT 3KpaHMPOBaHNA U YBENNUMBAET TOK yTeuKku (la).
Ecnn aKpaHMpoBaHHbIN Kabenb ncnonblyerca and
neprdeprinHON LWKHLI, ANA NMOAKIIOUEHUA pene, B KauecTse
Kabensa ynpasneHus, Ana nepefaym CUrHaaoB un
NOAKIOUEHNA TOPMO3a, SKPaH JOMKEH NMPUCOEAVHATLCA K
Kopnycy Ha 06oux KoHuax. OfHaKo B HEKOTOPbBIX Clyyasnx
MOXET NoTpeboBaTbCA Pa3pbiB 3KPaHa, YToObl NCKNIOYNTD
BO3HMKHOBEHME KOHTYPOB TOKa B 3KpaHe.

32 MG20Z150 - VLT® aBnseTca 3aperucTpupoBaHHbIM TOBaPHbBIM 3HaKoM KomnaHum Danfoss



Dottt

BeepeHue PykoBoacTeo no npoektuposaHuio VLT® AQUA Drive FC 202

: U Gy 1) S §
mionwm I e
%—f: 2 —d = — <
Iy WS S LJQ %\ — ﬂ

& | |
_ZpE PE 2 411G 1
J:CS ics Cs T
i I4 |4 J J
L
| | | |
3 | s 5 s

PucyHok 2.18 ToKu yTeukn

Ha PucyHok 2.18 nokasaH npuMep ¢ 6-MMMyNibCHbIM NMPeobpa3oBaTeNemM YacToTbl, CKa3aHHOE MPUMEHUMO U K 12-UMNYbCHbIM
npeobpasoBaTenam.

anI PacnonoXXeHnn 3KpaHa Ha MOHTaXXHOW nnarte npeo6pasoBaTenﬂ 4acToTbl, 3Ta NyaTa LOJKHA OblTb METANNINYECKON,
MOCKOJIbKY TOKM 3KpaHa AO0/IKHbI NepefaBaTbCA O6paTHO Ha 610K. CnenyeT obecneunTb XOpOLLII/IVI BHEKTpVILIeCKVIIZ KOHTaKT
MOHTa>XHOW NnaThl C Waccu npeo6pa303aTenﬂ 4acTOTbl Yepe3 KpeneXHble BUHTDI.

anl NCNoJIb30BaHNN HESKPAHNPOBAHHOIO Kabens HEKOTOpble Tp€6OBaHVIﬂ K N3NTy4eHUI0 nomMex He MoryTt 6bITb
YAOBIETBOPEHbDI, XOTA TpeﬁOBaHI/Iﬂ K nomMexo3alwnieHHOCTU BbINOSTHAKTCA.

OnA ymeHbLUeHMA YPOBHA NMOMeX, CO3faBaeMblX BCell cucTemon (610KoM 1 ycTaHOBKOW), Kabenu asuratens u Topmosa
JONMXHbl 6bITb Kak MOXHO Kopoue. He npoknagpbiBaiTe curHanbHble Kabenu 4yBCTBUTENbHbIX YCTPOWCTB BAOMb Kabenei
asuratensa u Topmo3sa. BY-nomexu ¢ yactotamm Bbiwe 50 MIy (pacnpocTpaHaowmecs no Bo3ayxy) CO3Aat0TCA SEKTPOHHbIMY
ycTponcteamu ynpasneHus. MogpobHee 06 IMC cm. 5.10 MoHmax ¢ ysemom mpebosaHuli no IMC.
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2.9.2 TpeboBaHMA NO U3NYYEHUIO

CornacHo npomblwneHHoMy cTaHgapTy Ha DMC ansa npeobpa3oBaTeneli YacToTbl C perynupyemoli ckopocTbio (EN/IEC
61800-3:2004) TpeboBaHuA no IMC 3aBUCAT OT Cpefbl, B KOTOPOW yCTaHaBNMBaeTCsA NpeobpasoBaTenb YacToThbl. B
NPOMBILWEHHOM CTaHZapTe Ha SMC onpegeneHbl yeTbipe Kateropun. OnpegeneHnsa YeTblpex KaTeropuii U TpeboBaHus K

KOHAYKTMBHOMY WU3JTy4YE€HUIO HaMpPsXXeHWUA NuTaHnA OT ceTu npusefeHbl B Tabauya 2.10.

Tpeb6oBaHMA K KOHAYKTUBHOMY

Kateropn

OnpepeneHune M3JIyYEHMNIO COrNacHo npepenbHbIM
A 3HayeHnAM, ykasaHHbim B EN55011
C1 Mpeob6pa3oBaTenu YacToTbl Ha HanpskeHue Huxe 1000 B ans paboTbl B NepBbIxX Knacc B

YCNOBUWAX 3KCMTyaTaumu (B »WNbIX NMOMELLEHUAX 1 odpurcax).
(] Mpeobpa3oBaTenu 4acToTbl Ha HanpskeHue Huxe 1000 B ans paboTbl B NepBbixX Knacc A, rpynna 1

YCNOBUMAX 3KCryaTaumn (B XWbIX MOMeLLeHUAX 1 oducax), He ABNAWMECA HU

nepefBuKHbIMK, HA CbeMHbIMU, NPefjHa3HaYeHHbIe /1A MOHTa)ka 1 BBOAA B

3KcnnyaTaLmio NpopeccroHanom.
c3 Mpeobpa3oBaTenu YacToTbl Ha HanpsxeHue Huxe 1000 B ans paboTbl BO BTOPbIX Knacc A, rpynna 2

YCNoBMAX 3KCNyaTauumn (Npon3BOACTBEHHAA cpefa).
c4 Mpeob6pa3zoBaTenu YacToTbl Ha HanpsxeHue 1000 B v Bbllwe M HOMMHaNMbHBIA TOK [ OrpaHMuMTenbHbIN Npeaen OTCyTCTBYeT

400 A v Bblwe, NpegHa3HayYeHHble 4fif paboTbl BO BTOPbLIX YCIOBUAX SKCMayaTaLum Paspa6oTaiite nnaH obecneyeHns SMC

WA UCNOMb30BaHMA B CTIOXKHbIX CUCTEMAX.

Ta6bnuua 2.10 Tpe6oBaHUA MO U3NYUYEHUIO

Ecnu ncnonb3ytotca 6a3oBble CTaHJapTbl Ha U3NyyYeHue, NpeobpasoBaTeny YacToTbl JOSXKHbI COOTBETCTBOBaTb Tabniuya 2.11.

Tpe6oBaHNA K KOHAYKTUBHOMY

YcnoBua s3kcnnyaraumumn BasoBbiln cTaHaapT V3yYEHUNIO COrNacHoO npepaenbHbiM
3HayeHnAM, yKasaHHbiMm B EN55011

Knacc B

MNepBble ycnosua CraHgapt Ha mn3nyyeHune EN/IEC 61000-6-3 ana XunuwHo-

SKCnnyaTtaymn KOMMYHaJIbHbIX 06beKTOB, Flpe,El,I'IpI/IHTI/IIh Toprosnu n nerkomn
(knnble nomMelleHna n NMPOMbILWNEHHOCTA.

oducobl)

Bropbie ycnosusa CraHpapT Ha usnyyerue EN/IEC 61000-6-4 ana npon3BOACTBEHHON Knacc A, rpynna 1

SKCnyaTaymn cpepnbl.

(npom3BoacTBEHHaA cpepna)

Ta6bnuua 2.11 MNpepenbHblie 3HaYeHUs

2.9.3 Pe3synbtathbl ucnoitaHum Ha IMC (13nyyeHne)

Pe3ynbTaTbl ncnbitaHuini B Tabauya 2.12 6biny NONyYeHbl Ha cMCTeMe, B KOTOPYIO BXOAWIM NpeobpasoBaTtesib YacToThl (C
AOMONHUTENbHBIMI YCTPOWCTBAMY, €CAIY OHW MMENN CyLeCTBEHHOE 3HaueHre), SKpaHNPOBaHHbIN Kabenb ynpasneHna n 6nok
ynpasneHva C NOTEHLMOMETPOM, a TakKe ABWraTenb U SKPaHUPOBaHHBIN Kabenb AsuraTens.

34 MG20Z150 - VLT® aBnseTca 3aperucTpupoBaHHbIM TOBaPHbBIM 3HaKoM KomnaHum Danfoss



Dottt

BeepeHue PykoBoacTeo no npoektuposaHuio VLT® AQUA Drive FC 202

Tun KoHpyKTMBHOE usnyyeHne
Tun dunbrpa BY-nomex MakcrmanbHaa afivHa 3KpaHMPOBaHHOIO U3snyueHune
pazel Kabens
XKunnwHo-
KOMMYHaJbHble HKunuwHo-
06BbeKTbI, KOMMYHaJsibHble
MpoMbiLLnEHHbIe yCroBNs npegnpusaTa | MpombiwneHHble 06beKTHI,
TOproBnu 1 ycnoBus npeanpuATUs
nerkomn TOProBAv W Nerkomn
NMPOMBbILLIEHHOC MPOMBILLIEHHOCTU
™
Habop napamerpos: S/T EN 55011, EN 55011, EN 55011, EN 55011, knacc EN 55011, knacc B
Kknacc A2 knacc Al knacc B Al

H2 (6-umnynbcHbIN) MeTpbl MeTpbl MeTpbl
110-1000 BT (380-480 B) T4 50 Het Het Het Het
45-1200 kBT (525-690 B) T7 150 Het Het Het Het
H4 (6-umnynbCcHbIN)
110-1000 kBT (380-480 B) T4 150 150 Het Ha Het
110-400 kBT (525-690 B) T7 150 30 Het Het Het
B2 (12-vmnynbcHbIN)
250-800 kBT (380-480 B) T4 150 Het Het Het Het
355-1200 kBT (525-690 B) T7 150 Het Het Het Het
B4 (12-vmnynbcHbIN)
250-800 kBT (380-480 B) T4 150 150 Het Ha Het
355-1200 kBT (525-690 B) 17 150 25 Het Het Het

Tabnuua 2.12 PesynbTaTbl ucnbitaHuiti Ha IMC (n3nyueHue)

[ABHVUIMAHVE!] R R

My ] 50 250 350

B 6bITOBbIX YCIOBUAX 3TN U3JeNns MOTyT CTaTb

. 60 300 420
NPUYMHON PagnoNoMeX, 1 3TOM B ciy4yae oT
nonb3oBaTens MOXeT NoTPe6oBaTbCA NPUHATD
COOTBETCTBYIOLWMNE Mepbl 3aWuTbl. DTOT TUN CUCTEMbI
CUNOBOro NpUBOJa He NpeAHa3sHayeH ansa
MCNONb30BaHUA B HU3KOBOJIbTHOW ceTu o6Lyero
nonb3oBaHus, KOTopas obecneynBaeT
3NEeKTPOCHabXeHue XWibiX nomelyeHnin. B nogo6Hon
ceTn Bcerga ectb pUCK BOSHMKHOBEHUA
BbICOKOYACTOTHbIX NOMEX.

Ta6nuua 2.13 TOKOB rapMOHUK

[apPMOHUKM He OKa3biBalOT HEMOCPEACTBEHHOrO BANAHUA Ha
noTpebneHre MOLWHOCTY, HO YBEIMYMBAIOT TEMIOBbIE
rnoTepu B ycTaHOBKe (B TpaHchopmaTope, B Kabensx). B
yCTaHOBKax C 60NbLLO fonel Harpysku, npuxogalenca Ha
BbINPAMUTENN, BaXKHO MOAAEPKMBATb TOKN rapMOHVK Ha
H/3KOM YPOBHE A/l UCKIOUEHUA MNeperpysKku
TpaHchopmMaTopa U CUNBHOFO Harpesa Kabeneil.

2.9.4 O6wume BONPOCH N3yYeHns

rAapMOHUK -\ °

N [ \ L 2

MpeobpasoBaTenb YacToTbl NOTPEOAAET U3 CETK ~ \ I T 5

HeCUHycoVaanbHbIi TOK, UTO yBeNMUMBaeT AelcCTBylolee R -
-

3HayeHne BXOAHOrOo TOKa lspp. HecMHycompanbHbIn TOK
MOXHO C nomolbto aHanmsa Qypbe npeobpaszosatb U
Pa3noXunTb Ha TOKM CMHycouAaanbHoW GopMbl PasnnYHbIX
YacToT, T. €. TOKM FaPMOHMUK In C YaCTOTON OCHOBHOW
rapmoHukm 50 Iy (unm 60 Tu):

PucyHok 2.19 NapmoHukn
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YBE/IOMJIEHU.

HekoTopble TOKM rapMOHUK MOTyT HapywaTtb paboTy
YCTPOIACTB CBA3M, MOAKNIOYEHHBIX K TOMY Xe
TpaHcpopmaTopy, UTo 1 nNpeobpasoBaTenb YacTOTbl, NN
BbI3bIBaTb pPe30HaHC B 6aTapesaXx KOHAEHCATOPOB,
npeaHasHayYeHHbIX ANA Koppekunn KosdpduuymeHta
MOLLHOCTHU.

na obecneueHna HU3KOrO YPOBHA rapMOHNYECKUX TOKOB
npeobpasoBaTenb YacToTbl 060PYAOBaH MHAYKTOPaMM
Lilenn NOCTOAHHOrO TOKa, KOTOPble YMEHbLUIAOT BXOAHOW
TOK | Ha 40 %.

WNcKaxkeHre HanpaXeHUA nuTaloLen ceTn 3aBucuT ot
BEMNYNHBI TOKOB FAPMOHIK, KOTOPble AOMKHbI YMHOXaTbCA
Ha UMMefaHC ceTn AnsA paccMaTpUBaEMON YacToTbl.
CyMMmapHbIi KO3OPULNEHT HENMHEMHDBIX UCKaXKeHWI
Hanps)keHnsa (THD) paccuntbiBaeTCA Ha OCHOBE OTAENbHbIX
rapMOHUK HanpsKeHUa no cnepytouleinn dopmyne:

THD % :A/U% + Ug + .+ Ul

7 N
(Un% ot U)

2.9.5 TpeboBaHMA K U3TYYEHNIO FAPMOHMK

O6opynoBaHue, NOAKNIOYEeHHOe K KOMMYHaJIbHON
aneKTpoceTn.

BapuaHt |OnpepeneHne

1 IEC/EN 61000-3-2 Knacc A gna TpexdasHoro
cbanaHcrpoBaHHOro obopyAoBaHuaA (AnA
npogeccnoHanbHoro o6opynoBaHNA CyMMapHo
MOLLHOCTbIO TONIbKO A0 1 KBT).

2 IEC/EN 61000-3-12 O6opyposaHue 16-75 A n
npodeccnoHanbHoe obopynosaHme ot 1 KBT go Toka
dasbl 16 A.

Ta6bnuua 2.14 CtaHAapTbl Ha U3JlyYyeHNe rapMOHUNK

2.9.6 Pe3ynbTtaTbl MPOBEPKN HA FAPMOHUKN
(n3nyuyenwue)

Tunopasmepbl Mo mowHocTn P110-P450 B T4 Takxke
cootseTcTBYt0T cTaHgapTy IEC/EN 61000-3-12, xoTa 3TOrO 1
He TpebyeTcA, NOCKONbKY TOKU npeBbilwaioT 75 A.

OTAenbHbIN TOK rapMoHUK In/lh (%)
Is I7 I I3
dakTnueckun
. 40 20 10 8
(TUNWYHbBIN)
MpepenbHoe
pea 40 25 15 10
Rsce=120
Koa¢dduumeHT rapmoHnyeckoro nckaxeHus
ToKa (%)
THD PWHD
DdakTnyeckun
. 46 45
(TUNNYHDBIN)
MpepenbHoe
pea 48 46
Rsce=120

Ta6bnuua 2.15 Pe3ynbTaTbl NPOBEPKN Ha FAPMOHUKM (U3nyyeHune)

Mpwv ycnoBmm, YTO MOLHOCTb KOPOTKOIrO 3aMblKaHWs
WCTOYHVKA TOKa Sks 6onblue nnm paBHa

Sk3 =3 X Rscp x U, x 1,

ety = 43 x 120 x 400 x /,

6opyA. 6opya.
B TOUYKE NOAKMIOYEHNA UCTOYHUKA NUTAHMNA NOMb30BaTeNsa K
CeTn nocTaBmKa 3neKTposaHeprum (Rsce).

MOHTaXHUK 1am nonb3oBaTtenb 0b6opyaoBaHMA 06sa3aH
obecneunTtb NofKknouyeHre o6opynOBaHUA TONbKO K TakoMy
WCTOYHWKY MUTaHWSA, MOLHOCTb KOPOTKOFO 3aMblKaHMA Sks
KOTOpPOro 6osblle UK paBHa YKa3aHHOWN BbIlle MOLYHOCTY,
1 B Clyyae HeobXOAMMOCTU JOJIKEH
NMPOKOHCYIbTMPOBATbCA C ONEPATOPOM
pacnpegennTenibHOM CeT.

Opyrue Tnopasmepbl MOXHO MOAKNOUYaTb K CeTH obLyero
NMonb30BaHUsA MOCE KOHCYNbTaLMA C ONnepaTopom
pacnpepenuTenbHbIX CETEN.

CooTBeTcTBUE TPEOOBAHUAM PA3NUYHBIX YPOBHEN CUCTEMDI:
MpviBeaeHHble B Tabnvue AaHHbIe NO TOKY rapMOHVK AaHbl
B cootBetcTBUM ¢ IEC/EN 61000-3-12 1 ¢ yueTom cTaHaapTa
Ha CMCTeMbl CMNOBbIX NPUBOAOB. OHK MOryT
MCMOMb30BaTbCA B KAUECTBE OCHOBbI /1A pacyeTa BAUAHWSA
TOKA FAPMOHUK Ha CUCTEMY MCTOYHMKA NUTAHUA 1 Ans
OOKYMEHTVPOBAHWA COOTBETCTBUA C COOTBETCTBYHOLUMM
pervoHanbHbiMu TpeboBaHmamu IEEE 519 -1992; G5/4.
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2.10 TpeboBaHMA K MOMEXOYCTONUYNBOCTHA

TpeboBaHMsA K MOMEXOYCTONUMBOCTM ANA Npeobpa3oBaTeneit YacToTbl 3aBUCAT OT YCIOBUIA SKcnnyaTauun. TpebosaHus ans
NPOU3BOACTBEHHON Cpeabl ABNATCA 6onee BbICOKMMY, HeXenv TpeboBaHWs Ans cpefbl B KWUMblX NOMELLEHUAX U odurcax.
Bce npeobpaszosatenn yactotbl Danfoss cootBeTcTBYIOT TpeboBaHMAM K NPOM3BOACTBEHHON Cpefe 1, CefoBaTesbHO,
OTBEYAIOT TaKXKe 6osee HU3KMM TPeBOBaHUAM K CPeAe B XKWJIbIX NMoMeLleHMsaX 1 oducax ¢ 6obwMM 3anacomM no
6e3onacHoOCTU.

D,}'IH noaTBepxaeHnA yCTOVILII/IBOCTI/I K MomMexam, BO3HUKaKLWMM Npn NpPOoTeEKaHUN SNEKTPUYECKNX npoueccoB, CUCTeMa
(npeo6pa3OBaTenb YaCTOTbl C AOMONMHUTENbHbIMA yCTpOVICTBaMVI, edJin OHU CylWeCTBEHHbI, 3KpaHI/IpOBaHHbIIZ Kabenb
ynpaeneHua, 6nok ynpaejieHnA C NOTEHLNOMETPOM, Kabenb asuratena un ﬂBI/IFaTe}'Ib) OblNa UCMNbITaHa Ha BO3D,eVICTBI/Ie nomex.
McnbitaHna npoBoAnINCb B COOTBETCTBUM CO dieayroWwnmn 6a30BbIMU CTaHOapTamMu:

. EN 61000-4-2 (IEC 61000-4-2): SnekTpocTtatuyeckue paspagbl (ESD). BocnpounssegeHune saneKTpocTaTUyeckmx
pa3pAfoB, CBA3AHHbIX C NPUCYTCTBMEM YenoBeKa.

. EN 61000-4-3 (IEC 61000-4-3): V3nyyeHune, co3gaBaemoe MPOHNKAIOWUM 31eKTPOMarHUTHbIM NoJieM C
aMmnauTygHon mogynsaumveit. BocnpounssegeHrie BO3AeNCTBMI PagmnooKaLMoOHHOro obopyaoBaHmus 1 060pynoBaHUs
CBAA3Y, A TaKXe MOOWIbHbIX CPeLCTB CBA3N.

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

. EN 61000-4-5 (IEC 61000-4-5): MNepexofHble npoueccbl ¢ 6pockammn HanpaXeHUs. BocnpounsseneHne nepexogHbix
NpoLeccoB, CBA3aHHbIX, HAaNpUMep, C YAapOM MOSIHUU B6IM3K YCTaHOBOK.

. EN 61000-4-6 (IEC 61000-4-6): BY-nomexm B cMHpa3HOM pexunme. MogenmpoBaHme BO3[eNCTBNA
paguonepepatoliero 060pyaoBaHmnsA, COEAUHEHHOTO Mexay Ccobol Kabenamu.

Cm. Tabnuuya 2.16.

Ownana3oH HanpsxeHui: 380-480 B, 525-600 B, 525-690 B
basoBbiii cTaHgapT Amnynbcbl Bpocku dn.-cTaTny. U3snyyaemoe HanpsxeHune BY-
IEC 61000-4-4 HanpsXeHusa pa3spsagbl 3N1eKTpoOMarHuTHoe none nomex
IEC 61000-4-5 IEC IEC 61000-4-3 B CMHpa3HOM
61000-4-2 pexume
IEC 61000-4-6
Kputepunii npnemkun B B B A A
CeTb 2 kB/2 Om DM
4 kB CM — — 10 Bsgo.
4 kB/12 Om CM
Jsuratens 4 kB CM 4 kB/2 Om" — — 10 Bsgs.
Topmo3s 4 kB CM 4 kB/2 Om" — — 10 Bs¢o.
PasgeneHve Harpysku 4 kB CM 4 kB/2 Om" — — 10 Bsgo.
Llenn ynpasnexua 2 kB CM 2 kB/2 Om" — — 10 Bsgo.
CraHpapTHasA WKWHa 2 kKB CM 2 kB/2 Om" — — 10 Bsgo.
MNpoBopa pene 2 kKB CM 2 kB/2 Om" — — 10 Bsgo.
[ononHutenbHble 2 kKB CM
YCTPOWCTBA CUCTEMbBI U 2 kB/2 Om" — — 10 Bsgo.
BapuvaHT ¢ WwuHon Fieldbus
Kabenb gna LCP 2 KB CM 2 kB/2 Om" — — 10 Bsge.
BHewHee nutaHue 24 B 0,5 kKB/2 Om DM
2BCM — — 10 Bsgo.
nocT. TOKa 1 kKB/12 Om CM
Kopnyc — — 2 zz ég 10 B/m —

Tabnuua 2.16 Qopma cooTBeTcTBUA TpeboBaHMaAMN IMC No NOMexo3alnLLEeHHOCTI

1) Hasooka Ha 3kpaH kabena

AD: snekmpocmamuyeckuli paspsao Yepe3 8030yx CM: cuticpasHbll pexum

CD: snekmpocmamudyeckuli paspad npu KOHMakme DM: dudppeperiyuanthili pexum
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2.11 TanbBaHnyeckasa pa3Baska (PELV)

2.11.1 PELV — 3awmTHOe CBepXHU3Koe
HanpaXeHne

[ABHUMAHWE!]

MoHTaXx Ha 60/bLIOI BbICOTE Hafg YPOBHEM MOpS
380-500 B, kopnyc D, E u F: B cnyuae BbicoTbl Hag
ypoBHeM Mops 6onee 3 KM obpaTtutech B Danfoss no
Bonpocam Tpe6oBaHuin PELV.

525-690 B: B cnyuyae BbicOTbl Hafl ypoBHeM Mops 6onee
2 KM obpaTtutecb B Danfoss no Bonpocam Tpe6oBaHui
PELV.

[ABHUMAHWE!]

MpuKocHOBeHME K TOKOBeAYLMM YacTAM MOXeT
NpuBeCTU K CMepTeNbHOMY Mcxoay — Aaxe ecnum
060pyaoBaHNE OTK/IOYEHO OT CETU.

Mpexpae uem KacaTbcA TOKOBeAyLMX YacTeld, BbigepKuTe
Heobxoaumoe Bpems, yKasaHHoe B Tabnuya 2.1.

Bonee KOpPOTKUN NPOMEXYTOK BpeMeHU aonycKaeTtca
TOJIbKO B TOM C/lyYae, €Civ 3TO YKa3aHOo Ha MacrnopTHOM
Tabnnuke KOHKpeTHOro 650Ka.

Y6eauTecb TakKe, UTO OTKJIIOUEHbI BCe Mpoyne BXOAHble
Hanps)KeHuA, Takme Kak CUCTeMbl pasfeNieHNA Harpysku
(nopgknoueHNe NPOMEXKYTOUHOW Leny NOCTOAHHOIO
TOKa), a TakKe NOAK/IoUeHne aBuraTens ans
KNUHETNYECKOro pe3epBUPOBaHNS.

PELV obecneuvBaeT 3awwnTy C NOMOLLbIO OYEHb HU3KOIO
Hanps)KeHUsA. 3awwmnTa OT NOPAKEHUA INEKTPUYECKAM TOKOM
obecneyeHa, eCsiv NEKTPUYECKOE NUTaHNE MeeT
m3onauunio Tmna PELV, a MOHTaX BbINOJIHEH B COOTBETCTBUN
C TpeboBaHVAMY, N3NOXKEHHBIMM B MECTHbIX/
rocyfapCTBeHHbIX HOPMaTMBax ANiA UCTOYHMKOB PELV.

Bce knemmbl ynpasneHua u BbiBogbl pene 01-03/04-06
COOTBETCTBYIOT TpeboBaHuAM PELV (3awjutHoe cBepXHU3KOe
HanpsikeHne) (He OTHOCUTCA K 6JIoKam C 3a3eMJIeHHON
BETBbIO TPEYrofibHMKa Npu HanpsxeHun Bbiwe 400 B).

lanbBaHWYecKkan (rapaHTMpPOBaHHaA) pa3BA3Ka
obecneunBaeTcs BbiNONHEHMEM TPebOBaHUI MO YCUIIEHHON
M30M1ALMM 1 3@ CYET COOTBETCTBYIOLUX ANIUH MyTeN yTeuek
TOKa U W3OMSILMOHHBIX PAcCTOAHWIA. ITn TpeboBaHuA
yKa3aHbl B ctanHgapte EN 61800-5-1.

KoMnoHeHTbI, o6ecneq|/|Ba|ou4v|e SNeKTpuYecCKy mnsonayuto,
OTBEYaloT TakXe Tpe6OBaHI/IﬂM K MOBbILIEHHON nsonaumnm n
BblAeP>KNBAKOT COOTBETCTBYOLWMNE UCMbITaHUA, KaK YKa3aHO
B8 EN 61800-5-1.

lanbBaHUyeckylo pa3sasKy PELV Mo)KHO BuaeTb B LwecTu
mecTax (cm. PucyHok 2.20):

YTto6bl 06ecneuntb 3awuty PELV, Bce coeguHeHusa ¢
KneMMamy ynpaBneHus AOMKHbI ObiTb BbINOIHEHDI
cornacHo TpebosaHuam PELV (Hanpumep, Tepmuctop
AOMMKEH VMETb YCUNEHHYIO/ABONHYIO N30ALMIO).

1. NCTOUYHMK nuTaHmsa (co ctabunmnsatopom
HanpsxeHna SMPS) ¢ n3onaumen curHana Unocr.
Toka XaPaKTEPU3YIOLLErO HaNpPsXKeHne B
NPOMEXYTOUHON Lienu.

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

3. M3mepuTenbHble npeobpasoBaTeny ToKa.

4. OnTtonapa, Moaynb TOPMOXKEHHUS.

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

6. 3aKkasHble pene.
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PucyHok 2.20 lanbBaHnyecKas pa3Ba3Ka

DyHKUMOHanbHas raibBaHMYecKasa pa3Ba3Kka (Ha cxeme
0603HaveHa a n b) npegHasHayeHa AnA AONOMHUTENIBHOMO
pe3epBHOro nNuTaHwsA 24 B u ctaHgapTHOro nHtepoderica
WnHbl RS-485.

2.12 TOK yTeuKkn Ha 3eMio

CobniopaliTe HaUMOHaNbHble N MECTHble HOPMaTUBbI,
OTHOCALIMECA K 3alMTHOMY 3a3emieHunio obopyaoBaHuA C
TOKOM yTeukn >3,5 MA.

TexHonorua npeobpasosaTens nogpasymeBaeT
KOMMYTaLMIo MO BbICOKOW YacToTe Mpu BbICOKOW
MOLLHOCTI, YTO CO3AaeT TOK YTeUKM Ha 3a3emneHnn. Tok
npu oTkase npeobpa3oBaTena YacToTbl, BO3HWNKAIOWMNA Ha
BbIXOAHbIX CUIOBbIX KJIeMMaX, MOXeT coaepxaTb
KOMTMOHEHT MOCTOAHHOrO TOKa, KOTOPbI MOXET NPUBOAUTL
K 3apApKe KoHAeHcaTopoB GunbTpa 1 K 06pa3oBaHmio
nepexofiHbIX TOKOB 3a3eMNeHNA.
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ToK yTeuku Ha 3emsiio 3aBUCUT OT KOHOUIypaLuuy CUCTeMbl,
B TOM 4mcne oT Hanmuma ¢punbTpoB BY-nomex,
3KpaHMPOBaHHbIX Kabenen Auratena U MOLWHOCTU
npeobpasoBaTtens YacToThbl.

Leakage current [mA]

13088955.11

b

Cable length [m]
PucyHok 2.21 BnuaHne AnnHbl Kabensa 1 MOLHOCTU Ha TOK
yTeuku. Pa>Pb

Tok YTEUYKWN 3aBUCUT TakXe OT JIMHENHbIX UCKAMXEHWI.

Leakage current [mA]

13088956.11

[ THVD=0%

[0 THVD=5%

PucyHoK 2.22 BnnAHMe NCKaXXeHUA B LIeNN Ha TOK yTeukun

YBEJTOMJIEHU

Mpu ncnonb3soBaHnn ¢unbTpa BbiKNlounte 14-50 Quaemp
BY-nomex Bo Bpems 3apsagKu, uTobbl n3bexaTb
nosiBneHns 60NbLIOro TOKa YTeUKN Npu nepeKknioyeHnn
JaTymnKa OCTaTOYHOro TOKa.

Ecnun ToK yTeukun npesbiwaet 3,5 MA, B COOTBETCTBUN CO
cranpgaptom EN/IEC61800-5-1 (cTaHaapT no cucremam
CUNOBOTO MPYBOAA) CyieayeT cobnofaTb 0cobyto
OCTOPOXHOCTb. 3a3emnieHune cnegyeT yCUUTb OOHUM 13
cnegyiowmx crnocobos.

. CeueHue nposofa 3a3emneHus (knemma 95)
[OMKHO BbITb He MeHee 10 MM

. CnepyeT Mcnonb3oBaTb Ba OTAENbHbIX NPOBOAA
3a3eMJIEHNSA COOTBETCTBYIOLNX HOPMATMBaM
pa3mepos.

JononHutenbHytlo nHdopmMauuio cm. B cTaHgapTax EN/
IEC61800-5-1 n EN50178.

Wcnonb3oBaHne AaTUMKOB OCTaTOYHOIO TOKa
Ecnn ucnonbsytotca gatumkm octatoyHoro toka (RCD),

TakXe M3BeCTHble KaK aBTOMaTU4eCKne Bbikn4yaTenn anAa

3aWumThbl OT yTeuek Ha 3emnio (ELCB), cobniogaite
cnepyiowme TpeboBaHus.
Wcnonb3ynte Tonbko RCD Tvna B, KoTopble moryT
06HapyXMBaTb NepeMeHHble N MOCTOAHHbIE TOKU.

Wcnonb3ynte RCD ¢ 3afep>Kon MO MyCKOBbIM
TOKaM, YTobbl MPeaoTBPaTUTb OTKa3bl B CBA3N C
nepexofHbIMN TOKaM/ Ha 3emIio.

Pasmepbl RCD cnepyeT nog6upatb C y4eTom
KOHQUrypaLum CMCTeMbl U YCIIOBUIN OKpY»KatoLLei
cpepbl.

[ T RCD with low fyor

13088958.11

—— RCD with high feyeorr

50 Hz 150 Hz fou flHzl
Mains 3rd harmonics Cable

f.

PucyHoK 2.23 OCHOBHble NCTOYHUKN TOKa yTeUKMN

Leakage current [mA]

13088957.11

] 100Hz
[ 2kHz
B 100kHZ

PucyHoK 2.24 BnnaHue 4acTtoTbl OTK/AIOYEHNA AaTumKa
ocTaToyHoro Toka (RCD) Ha BenuMuuHbI pearnpoBaHusa/
n3mMepsemMble BeIMUYMHDI

Cm. Takxe lMpumedyarue no npumeHeruro RCD.

2.13 YnpaBneHuve C NOMOLLbI0 GYHKLUM
TOPMOXEHUA

2.13.1 Bbibop TOpMO3HOro pe3nctopa

B HEKOTOPbIX MPUMEHEHNSX, HaNpUMep B LeHTpudyrax,
KenaTtefibHO OCTaHaBNMBaTb ABWraTenb ropasgo 6oicTpee,
UeM 3TOrO MOXHO AOCTUrHYTb MyTEM ynpaBieHus
3aMeaneHviem unu npv ceobogHOM BpalleHun. B atux
CNlyyasix MOXHO MCMOJIb30BaTb AVHAMUUYECKOE TOPMOXKEHNE
C NMOMOLLbI0 TOPMO3HOTO pesunctopa. Micnonb3oBaHue
TOPMO3HOrO pe3unctopa obecneynBaeT nornoLleHme
BblENAEMON SHEPTUN B PE3NCTOpPE, a He B
npeobpasoBaTene YacToTbl.
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Ecnn BennunHa KMHETMYeCcKonm sHepruuv, nepesaBaemon B
pe3ncTop B KaXXAOM MHTepBasie TOPMOXEHMSA, He N3BEeCTHa,
CpeAHIol0 MOLHOCTb MOXHO paccuuTaTb Ha OCHOBe
BPEMEHUN LMKNa 1 BPEMEHW TOPMOXEHMs, 06pa3yoLmx
NpPepbIBUCTLIN pabounin LK. MpepblBUCTbI paboynii
LMKN pe3nctopa noKasblBaeT UHTepBas BPeMEHU, B
TeyeHne KOTOpPOro pes3ncTop BKoYeH. Ha PucyHok 2.25
MoKasaH TUMUYHBIA LMK TOPMOXKEHNA.

MpepbIBUCTLIN pabounii LMKN gns pesuctopa
paccunTbiBaeTCA cnegyownum obpasom:

Paboyuli yukn = to/T
T = Bpems uMKna B CeKyHaax
tb — Bpems TOPMOXeHUA B CEKYHAAX (3a Bpems BCEro

umKna)

Load

130BA167.10

\ | |
.

\ \

L \ \

| . | [

ta tc [th [to\ta tc | tb/Ttol ta

\
T \

Speed

Time

PucyHoK 2.25 TUNNYHBIA LMK TOPMOXKEHNA

KomnaHua Danfoss npepnaraet TOpMO3Hble pe3ncTopsbl ¢
pabounm umknom 10 % u 40 %, npurogHble Ans
“Cnofb30BaHWA ¢ Npeobpasosatenamm yactotbl VLT®
AQUA Drive FC 202. MpuMeHeHne pesnctopa ¢ paboumm
umknom 10 % no3sonAeT NOrnowaTb SHEPruo TOPMOXKEHUA
B TeueHure 10 % BpemMeHU UuKna, B TO BpeMA Kak
ocTasibHble 90 % BpemeHun unKna NCnonb3yTca gna
paccemBaHuA Tenaa pe3ncTopom.

CeefeHusa No BbIGOPY Pe3ncTopoB cM. B Pykosodcmee no
NPoeKMUpPOBAHUIO MOPMO3HbIX Pe3UCMOopos.

YBETOMJIEHU

Ecn B BbIXOAHOM TPaH3UCTOpe CXeMbl nponcxoanT
KOPOTKOE 3aMblKaHMe, TO pacCcesAHne MOLHOCTY B
TOPMO3HOM pe3ncTope MoXeT 6biTb NpefoTBpaLLeHO
TONbKO OTKJIlOYEHNEM NpeobpasoBaTens YacToTbl OT
nuTaloLel CeTM C MOMOLLbIO CETEBOTO BbIK/lOYaTens unu
KOHTaKTopa. (KoHTakTopom MOXeT ynpaBnaTb
npeo6pasoBaTenb YacTOTbl.)

2.13.2 YnpaBneHue ¢ NOMOLLbio GyHKLMM
TOPMOXeHUA

TopMmo3 3awuLleH OT KOPOTKOro 3amblKaHUA TOPMO3HOIo
pe3ncropa, a TOPMO3HOWN TPaH3NCTOP KOHTponupyeTca ¢
Lienblo 06HaPYKeHUA ero KOPOTKOro 3amblKaHuA. [ns
3alMTbl TOPMO3HOIO pe3ncTopa OT MeperpysKku B ciyyae
BO3HMKHOBEHWA HeNCMNpPaBHOCTU NpeobpasoBaTtens YacToTbl
MOXeT MCNoNb30BaTbCA PenenHbIi/undpoBon Bbixos.
Kpome Toro, Topmo3Ho pe3nctop obecneuyrBaeT
BO3MOXHOCTb CUMTbIBAHWNA 3HAYEHNA MTHOBEHHOMN
MOLLHOCTM 1 CpefHelt MOLHOCTA 3a nocnegHue 120 c.
TopMO3 MOXeT TakKe KOHTPONMPOBaTb MOLLHOCTb
TOPMOXEHUS U 06ecrneynBaTb, YTOObI OHA He MpeBblllasna
npenena, ycTaHOBIEHHOro B napameTpe 2-12 [IpedensHas
MOWHOCMb mopmoxeHus (kBm). B napametpe

2-13 KoHMposb MOUWHOCMU MOPMOXXeHUs BbIOUpaeTca
byHKUMSA, KoTopaa GyneT BbIMOHATLCA, KOrAa MOLHOCTb,
nepefaBaemMas Ha TOPMO3HOW Pe3nNCTOp, NPEBLICUT Npeaern,
yCTaHOBJIEHHbIN B NapameTpe 2-12 [IpedenibHas MowHOCMb
mopmoxeHus (kBm).

[ANPELYNPEXIOEHME]

KOHTPOJIb MOLHOCTM TOPMO3a He ABNAETCA 3aLUTHOM
dyHKUueid; ana 3Ton uenu TpebyeTca Tennosoe pene.

Lienb TOPMO3HOro pe3ncTopa He 3awjulLeHa OT yTeUKu
Ha 3emnio.

BmecTo pyHKLUM TOPMOXKEHUA MOXKHO C MOMOLLbIO
napameTpa 2-17 KoHmposnb nepeHanpsaxeHUA BKIOUYNTb
byHKumto KoHmposne nepeHanpsaxeHus (cneumanbHblii
TOpMO3HON pe3uctop). JaHHasa GyHKUMA aKTMBHA ANnA BCex
ycTponcTts. Ecnn Hanps»eHne Leny NoCTOAHHOro ToKa
yBenuunBaetca, 3Ta GyHKUMA No3BonseT usbexatb
OTKIIOYEHWA NyTEM YBEIMYEHUA BbIXOAHOW 4acTOTbl Af1A
OrpaHMyeHnA HanpaXkeHus, NOCTynatLwero 13 uenu
NMOCTOAAHHOrO TOKa. JTa GYHKLMA OUYeHb nonesHa.

YBETOMJIEHU

KoHTponb nepeHanpa)KeHNA HeNb3A BKAIOYUTb NpU
paboTte c ABUratenem c NOCTOAHHbIMN MarHUTamm (T. e.
Korpa ana napametpa 1-10 KoHcmpykyusa deuzamens
ycTaHOBJeHO 3HauveHue [1] HesgHonosoc. ¢ nocm. mazH.)
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2.14 YnpaBneHne mMexaHn4yecknm
TOPMO30M

2.14.1 KabenbHaa npoBogka TOPMO3HOro
pe3ucropa

TpebosaHmam IMC (BUTble Kabenu/sKpaHMpoBaHue)
AnA yMeHbLIEHUA SNeKTPUYECKMX NOMEX OT NMPOBOLOB
MeX[y TOPMO3HbIM Pe3nCTOPOM 1 npeobpasoBaTtenem
4acToTbl, NPOBOAA AOKHbI ObITb CBUTHI.

Ana ynyyweHna xapakrepuctnk SMC moxet
MCMOMb30BaTbCA METANIMYECKNIA SKPaH.

2.15 3KcTpemanbHble ycnoBus paboTbl

KopoTkoe 3ambikaHue (pa3a-¢pasa aBurartens)
Mpeobpa3soBaTenb YacTOTbl MMEET 3aLYUTYy OT KOPOTKOIO
3aMblKaHWs, OCHOBaHHYI0 Ha M3MEPEeHNM TOKa B KaXkaon u3
Tpex da3 ABuraTena uay B Lenu NOCTOAHHONO TOKa.
KopoTkoe 3amblkaHue mexay ABYMA BbIXOAHbIMU dazamu
NPVBOAUT K Neperpyske MHBepTopa no Toky. iHBepTop
OTKJTI0YAETCA OTAENbHO, KOFa TOK KOPOTKOIO 3aMblKaHWA
NpeBbIlWaeT AOMYCTUMOE 3HaueHre (aBapuinHbIA crrHan 16
— OTK/IOYeHNe C B6II0KUPOBKOIA).

O 3awuTe NpMBOAa OT KOPOTKOIO 3aMbIKaHUA Ha BbIXxoAax
pa3geneHrs Harpysku U TOPMOXEHUA CM. yKa3aHus no
NPOeKTUPOBaHUIO.

KommyTauma Ha Bbixope

KommyTauua uenen Ha BbIxofe Mexay ABuratenem v
npeobpa3oBaTtesiemM YacToTbl BrOJIHE AOMYCTUMA U He
MOXeT MOoBPeAUTb NpeobpasoBaTeslb YacTOTbl, HO MOXET
BbI3BaTb MOABNEHNE COOOLEHUNA O HEUCMPABHOCTH.

MpeBbiWweHne HanpsaXeHus, co3gaBaemoe ABuUraTesem
Hanps»eHre B MpOMeXXyTOUHOW Leny yBennunBaeTcs,
Korfa fBuraTesib NepexoauT B reHePaTOPHbIN PEXMM.

EpOCOK HanpsaXeHnA nponcxoant B cieayrowmnx

cnyyvasx.
1. Harpyska BpaliyaeT gBuratesnb, reHepupys
SHepruio.
2. B npouecce 3amenneHnsa (yMeHbLUEHNA CKOPOCTU)

npun 60NbLIOM MOMEHTE nHepumnm n HU3KOM
TPEHUN, BpEMEHN ANA 3aMenneHnAa HeaoCTaTOvYHO
AnA paccemBaHnA 3HepPrun B Bnae notepb B
npeo6pasoBaTene 4acToTbl, ABUraTtene n
yCTaHOBKe.

3. HeBepHaA HacTponKa KOMMeHcaLmm CKONbXeHUA
MOXET MPUBECTU K MOBbLILLEHWIO HAaNPAXeHUA B
Lenu NoCTOAHHOIO TOKa.

Bnok ynpasneHns MOXeT MbITaTbCA CKOPPEKTNPOBATb
MN3MEeHEHNe CKOPOCTU, eC/In 3TO BO3MOXKHO (2-17 KoHmpons
nepeHanpsxeHus).

Mpun pocTmkeHnn onpeaeneHHOro ypoBHA HanpsXXeHnaA
WHBEPTOP OTK/IIOYaeTCA ANA 3aWnTbl TPAH3UCTOPOB U
KOHAEHCAaTOPOB MPOMEXKYTOUHOW Lenu.

[Ona Bbi6opa cnocoba perynnpoBaHnA YPOBHA HanpsaXeHns
NPOMEXYTOUYHON Lenn cMm. napameTpbl 2-10 OyHKyuA
mopmoxeHusa n 2-17 KoHmpone nepeHanpaxeHus.

Bbicokasa Temnepatypa
Bbicokas TemmnepaTypa OKpyKatoLlei cpefibl CnocobHa
BbI3BaTb Meperpes npeobpa3oBaTesnia YacToThl.

OTKNIoUYEHNE HANPSHKEHUA CeTn

Mpu OTKAOUYEHUN HANPsXKEHWA ceTn npeobpasoBaTtenb
YacToTbl MPOAOMKaeT paboTaTh, MOKa HampskeHne
MPOMEXYTOUHOMN Lenu He CHU3UTCA A0 MUHUMANbHOMO
YPOBHS, MPU KOTOPOM MPOUCXOAUT BbIKIIOUYEHNE
npeobpaszoBaTtesnisi; 06bIUHO HANPAXKEHNE OTKNIOUEHUS Ha 15
% HUXE MUHUMANbHO LOMYCTMMOrO HaMpPSXKEHUA NUTAHUA.

MpoaonXuTenbHOCTb PaboTbl MHBEPTOPa Npu Bbibere
onpenenaeTca HanpsXXeHWem CeTn nepes npornagaHuem
MUTaHWA U HarpysKon asuraTens.

CraTnueckas neperpyska B pexume VVCPlUs

Mpw neperpyske npeobpasoBartena YacToTbl (AOCTUTHYT
npenen MOMEHTA, 3afaHHbIN nap. 4-16 JJeuzamesnoH.pexum
€ 02paHuy. momeHma/4-17 leHepamopH.pexum ¢
02pAHUY.MOMeHMA) PerynAaTopbl YMEHbLUAIOT BbIXOAHYIO
YaCTOTy ANA CHUPKEHUA HarpysKu.

Mpun cunbHOW Neperpyske TOK MOXET OKa3aTbCA CTOMb
60nbLUNM, YTO 3TO NpUBefET K OTKIIOUYEHNI0
npeobpasoBaTesia YacToTbl NpYMepHO Yepes 5-10 c.

PaboTta Ha npefenbHOM KpyTALEM MOMEHTe orpaH/MyeHa
BpemeHeM (0-60 c), KOTOPOE 3afaeTcA NapameTpom
14-25 3a0epxka omko4.npu npeod. MoMeHme.

2.15.1 TennoBas 3awunTa ABUraTens

KomnaHua Danfoss ncnonb3yeT Tennosyto 3aluty
ABuratens, 4tobbl NPefoOTBPATUTL €ro neperpes. 370
3NeKTPOHHaA GYHKLMA, KoTopasa MMUTUPYeT
6rmeTannnyeckoe pesie Ha OCHOBE BHYTPEHHMX
nsmepeHuin. Ee xapaktepuctnka npegcrasneHa Ha
PucyHok 2.26.
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Ha PucyHok 2.26 Ha ocn X NOKa3aHO COOTHOLLUEHME Mexay
|geur. U HOMMHANbHBLIM 3HaYeHUeEM lgeur. 10 OCK Y NOKasaHoO
BpeMs B CeKyHax nepep cpabatbiBaHuem TP,
OTKJ/IIOYALWMM NpeobpazoBaTenb YacToTbl. Ha KpuBbIx
NMoKasaHa XapakTepucTnyeckas HOMUHaNIbHAA CKOPOCTb:
BABOe 6oblle HOMMHANbHOW ckopocTn 1 0,2 oT
HOMWHaNbHOWM CKOPOCTMW.

MoHATHO, uTO Npwn 6onee HKU3KON ckopocTy dyHKuUA TP
cpabaTbiBaeT Npu 6onee HU3KOW TemnepaType B CBA3N C
MeHbLLUUM OXflaxaeHnem fsuratend. Takum obpasom
ABuraTesnb 3aliMLeH OT fMeperpesa Jaxe Ha Manow
ckopocTu. OyHKumA ITP BbluMCnAET TemnepaTtypy
ABuratena Ha ocHoBe GaKTUYeCKOro Toka M CKOPOCTW.
BbluncneHHas TemnepaTypa oTobpaxaeTcsa Kak
CynTbIBaeMbln napameTtp B 16-18 Tensiosas Hazpyska
0sueamerns B npeobpa3soBaTesie YacToTbl.

OTKMoUEHE NPOUCXOAUT NPW COMPOTUBIEHNN TEPMUCTOPA
6onee 3 KOm.

YctaHoBuTte Tepmuctop (gatumk PTC) B gBuratens gna
3aLWKUTbl ero 06MOTOK.

3awmTa gBuratensa MoxeT 6biTb peannsoBaHa C MOMOLLbIO
pasnnUHbIX YCTPOWCTB: AaTtumka PTC B 06MOTKax ABuraTens,
MexaHnyeckoro TepmoBbikntoyatena (tuna Klixon),
SNEKTPOHHOro Tennosoro pene (3TP).

PucyHok 2.27 OTKnioyeHne

Wcnonb3oBaHue uudpoBoro Bxoaa u HanpseHus 24 B B
KayecTBe NCTOYHUKA NUTaHUA:

Mpumep: Npeobpa3zoBaTtenb YacTOTbl OTKIIOYaETCA, Korga
Temnepartypa ABuUraTensa CTaHOBUTCA CIIMLIKOM BbICOKOM.
HacTtpoiika napameTpos:

YctaHoBuTte ana 1-90 Tennosas 3awuma osuzamersns
3HaueHwue [2] Thermistor trip (Omxkno4yeHue no
mepmucmopy)

YcraHosute ana 1-93 icmoyHuk mepmucmopa 3HayeHue [6]
Lugposoli 8xo0 33
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PucyHok 2.28 LiudpoBoil BXoA U NCTOUYHUK NUTaHuA 24 B

Mcnonb3oBaHme undposoro Bxoga u 10 B B Kauectse
WCTOYHVKA NUTaHWA:

Mpumep: NpeobpazoBaTtenib YacTOTbl OTKOYaETCA, Korga
TemnepaTtypa ABUraTens CTaHOBUTCA CIIULLKOM BbICOKOM.
HacTtpoiika napameTpoB:

YctaHoBuTte ana 1-90 Tennosas 3awuma osuzamens
3HaueHwue [2] Thermistor trip (OmkodeHue no
mepmucmopy)

YctaHoBuTte gna 1-93 MicmoyHuk mepmucmopa 3HayeHue [6]
Lughposoli exo0 33
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2 = KpaTkuii ntor
+ 91
PR IEEEENGS z DOyHKUMA Npefena KpyTALero MOMeHTa 3alyuwaet
‘OHOHOHOHOHO‘ § ABuraTesib OT Neperpysku, He3aBUCMMO OT CKOPOCTH
00D OO0 - BpalleHuna. Ecnn 3awura gsuratensa ot neperpesa
R obecneunBaeTca ¢ nomolbio TP, AoNONHUTENbHON
OFF
3181912729532 13320137 3awWwumThl ABuratensa He Tpebyetca. Mpu Harpese auratens
olololooloololoD Talimep JTP onpenenseT Bpems, B TeYeHVe KOTOPOro
990999090 DOIO ABUraTenb CMoXeT npopaboTaTb NpU NOBbILLEHHON

% ON -
PTC / Thermistor <800 Q >27ka R

PucyHok 2.29 LindpoBoin BXoA U UCTOYHMK NuTaHuA 10 B

Wcnonb3oBaHme aHanoroBoro BxoAa v HanpsxeHna 10 B B
KauecTBe NCTOYHUKA NUTaHUA:

Mprmep: NpeobpasoBaTtenib YacTOTbl OTKOYaETCA, Korga
Temnepatypa ABUraTena CTaHOBUTCA CULIKOM BbICOKOMN.
HacTtporika napameTpos:

YctaHoBuTe ana 1-90 Tennosas 3awuma osuzamerns
3HaueHwue [2] Thermistor trip (OmksoyeHue no
mepmucmopy)

YctaHoBuTe gna 1-93 MicmoyHuk mepmucmopa 3HaveHue [2]
AHanozo8eblili 8x00 54.

He BbIGMpalTe NCTOYHMK OMOPHOro CUrHana.

130BA153.11
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PTC / Termistor <3.0 kQ
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PucyHok 2.30 MNMutaHmne yepes aHanorosblii Bxon 10 B

Bxop HanpsxeHne Moporosbie
unéposoi/ nutaHus, B 3HaYeHUA OTKIOYEeHUA
aHanorosbIn 3HayeHuna

OTKJIIOYEeHNA
Linpposon 24 < 6,6 KOM - > 10,8 KOMm
Linpposon 10 < 8000M - > 2,7 kKOm
aHanorosbin 10 < 3,0 KOMm - > 3,0 KOm

YBEIOMJIEHU

Y6eauTtecb B TOM, YTO BblOpaHHOE Hanps»KeHne NUTaHuA
COOTBETCTBYET TEXHUYECKUM XapaKTepuCcTMKam
MCMosib3yemoro Tepmucropa.

Temnepartype, npexae yem notpebyeTcs OCTaHOBUTb ero
ANnA npepoTBpalleHna neperpesa. Ecnu gsuratens
neperpyaetca 6e3 fOCTVXKeHNA TeMnepaTypbl Neperpesa,
npu koTopon TP oTknoyaeT gBuraTenb, npegen no
KpyTALLeMy MOMEHTY 3alluliaeT ABUraTenb U cMctemy ot
neperpysku.

®yHkuma TP BknouyaeTca B napameTpe 1-90 Tensnogas
3awuma 0suzamersia U PerynupyeTca B napametpe

4-16 [JeuzamersoH.pexxum ¢ o2paHud. MomeHmad. Bpema fo
OTK/oYeHVsA npeobpa3oBaTtena YacToTbl NPW NOABAEHNUN
npeaynpexaeHva o NpesbllueHnn npejena KpyTAwero
MOMeHTa ycTaHaBnmBaeTca B 14-25 3adepxxka omknwoy.npu
npeod. MmomeHmMe.

2.15.2 Mogynb 6e30nacHOro oCTaHOBa
(onuwmaA)

FC 202 moXeT BbIMONHATb 3aWNTHYI0 GYHKLMIO
«HeKOHTpONMpyeMblii OCTaHOB NyTeEM OTKOUYEeHNA
nuTaHuA» (Kak onpegeneHo NpoekTtom ctaHaapTa IEC
61800-5-2) nnn «OyHKUmMio ocTaHOBa Kateropum 0» (B
COOTBETCTBMU C onpegeneHnem B ctaHpapte EN 60204-1).
31n GyHKUMM pa3paboTaHbl U yTBepXAeHbl B COOTBETCTBUNM
C TpeboBaHVAMYN KaTeropum 6esonacHocTy 3 ctaHpapTta EN
954-1. TOT peXnm HasbiBaeTcA 6e30MacHbIM OCTaHOBOM.
Mepen BHeApeHWEM 1 UCMONb30BaHNEM GyHKLUN
6e3onacHoro octaHoBa FC 202 Heob6XoauMO BbIMONHUTD
TWATENbHbIA aHaNM3 ONAcHOCTEeN, YTOObl onpeaenunTb,
ABNATCA N GYyHKUMA 6e30MacHOro octaHoBa W Kateropus
6e3onacHoctu FC 202 noaxoaawmnmm n 060CHOBAHHbBIMM.
DyHKUMA 6e30MacHOro OCTaHOBA aKTUBU3MPYETCA NyTem
CHATUA HanpsXeHus ¢ Knemmbl 37 6e3omnacHoro
uHBepTOopa. Mpu nogknoueHnn 6esonacHOro MHBepTopa K
BHELUHMM YCTPOMCTBaM 3alLUTbl, MUMEIOLMM pere
6e30MacHOCTM, MOXXHO 0becrneunTb B yCTaHOBKE
6e3onacHbIn octaHOB KaTeropum 1. OyHKUMA 6e30nacHoro
ocTaHoBa npueoaa FC 202 moxeT ncnonb3oBatbcs C
ACUHXPOHHBIMU 1 CUHXPOHHBIMY ABUTaTeNsAMU.
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[ABHUMAHMWE!]

BknioueHne $pyHKUMM 6e30nacHoro ocraHoBa (T. e.
CHATMEe Hanps)XeHnA 24 B nocT. Toka ¢ Knemmbl 37) He
obecneumBaeT 3neKTPo6e30nacHOCTb.

YBEJTOMJIEHUE

DyHKuMa 6e3onmacHoro octaHoBa npusoga FC 202 moxet
MNCNONb30BaTbCA C aCMHXPOHHbIMY U CUHXPOHHbIMU
asuratenAmu. [lBa oTkasa MOryT BO3HUKHYTb B CUJIOBOM
nonynpoBOAHUKOBOM Npu6Gope 1 Bbi3BaTb OCTaTOYHOE
BpaLlleHue Npu NCrnosb30BaHUN CUHXPOHHbBIX
ABuraTtenei. Yron nosopoTa BaJjila OLleHMBaeTca
BennuuHom 360/(uncno nontocos). ITo cepyer
yunTbiBaTb B CMCTEMAX C CUHXPOHHbIMU ABUraTenamu, u
Heo6XxoAMMO MPUHATD Mepbl, UCKIYaloLWe
BO3HMKHOBEHME Npobnem, BANAKWMX Ha 6€30NacHOCTb.
Takas cuTyaumsa HEBO3MOXHa C aCMHXPOHHbIMU
aBuratenamu.

YBEJTOMJIEHU

OnA ncnonb3oBaHUA pexnma 6e3onacHOro octaHoBa B
COOTBeTCTBUM ¢ TpeboBaHMAMU cTaHgapTa EN-954-1,
KaTeropus 3, He06X0AMMO BbIMONHUTb pAA YCIOBUI Npu
ero peanusauuu. lononHuTenbHyo nHGopMauumio cMm. B
pasaene 5.7 MoHmax cucmemel 6e30nacHo20 ocMaHosad.

YBENOMJIEHU

Mpeo6pasoBaTenb YacToTbl HE o6ecneynBaeT HafeXHYIo
3alyMTy OT HenpeAaHaMePEeHHON AW YMbILAEHHOI
nopaum HanpsXeHUa Ha Knemmy 37 1 nocnepyiowero
c6poca. Heo6xoaumo obecneumnTb 3Ty 3aWmUTy C
NMoMOLYbIO pa3MblKaloLLero yCTpoicTBa,
COOTBETCTBYIOLEN KOHCTPYKLUN CUCTEMBI NN
OpraHN3aLMOHHbIX MepPONpPUATMHIA.

Moppo6Hee cm. 5.7 MoHmax cucmemesl 6e30nacHo20
ocmaxoea.
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3 Bbibop

3.1 O6wme TexHnYecKre TpeboBaHNA

3.1.1 lNMwutaHne ot cetn 3 x 380-480 B nepem. ToKa

N110 N132 N160 N200 N250 N315 | P355 P400
HopmanbHasa neperpyska (NO): 110 % B NO NO NO NO NO NO | NO NO
TeyeHune 60 c
TunnyHaa BbIXOAHAA MOLHOCTb Ha Bany [KBT]
110 132 160 200 250 315 | 355 400
npu Hanps»xeHun 400 B
TununyHaa BbIXOAHAA MOLHOCTb Ha Bany [n.c.]
150 200 250 300 350 450 | 500 550
npw Hanps»xeHun 460 B
Kopnyc P00 E2 E2
Kopnyc 1P20 D3h D3h D3h D4h D4h D4h
Kopnyc IP21/NEMA 1 D1h D1h D1h D2h D2h D2h | E1 E1
Kopnyc IP54/NEMA 12 D1h D1h D1h D2h D2h D2h | E1 E1
BbixogHOW TOK
HenpepbiBHbI (Npu 3 x 380-440 B) [A] 212 260 315 395 480 588 | 658 745
MpepbiBucTbin (Mpu 3 x 380-440 B) [A] 233 286 347 435 528 647 | 724 820
HenpepbiBHbI (Npu 3 x 441-480 B) [A] 190 240 302 361 443 535 | 590 678
MpepbiBucTbin (Mpu 3 x 441-480 B) [A] 209 264 332 397 487 588 | 649 746
HenpepbiBHas mowHocTb (npu 400 B nepem.
pep B (np P 147 180 218 274 333 407 | 456 516
ToKa) [KBA]
HenpepbiBHas mMowHoCTb (Npu 460 B nepem.
pep . (np P 151 191 241 288 353 426 | 470 540
ToKa) [KBA]
Makc. BXogHOM TOK
HenpepbiBHbIN (3 x 380-440 B) [A] 204 251 304 381 463 567 | 647 733
HenpepbiBHbIn (3 x 441-480 B) [A] 183 231 291 348 427 516 | 580 667
Makc. TOK BXOAHbIX npe,qoxpaHMTenelh” [A] 315 350 400 550 630 800 | 900 900
Makc. ceueHne Kabensa
Jeuratens (MM*/AWG? 9)
Cetb (MMY/AWG? %) 4 x 240
PasneneHune Harpyskn (Mm*/AWG? ) 2x95 2x 185 4 x 500 mem
2 x 3/0 2 x 350 mcm
Topmos (MM*/AWG? %) 2 x 185
2 x 350 mecm
OueHOYHOe 3HayeHne NoTepy MOLLHOCTU Npu
2555 2949 3764 4109 5129 6663 | 7532 8677
MaKc. Harpyske [BT] 3), 400 B nepem.Toka
OueHOYHOe 3HayeHne NoTepy MOLLHOCTU Npu
2557 2719 3612 3561 4558 5703 | 6724 7819
makc. Harpyske [BT] ), 460 B nepem.Toka
Macca, kopnyc IP00/IP20, kr HT, 234
Py by 236 [519]
[515]
62 [135] 125 [275]
Macca, kopnyc IP21, kr (byHT) 270
272 [598]
Macca, kopnyc IP54, kr (byHT) [594]
Kno® 0,98
BbixoaHas vacToTa [lu] 0-590
OtknoyeHre npu neperpese pagmatopa [°C] 110
OTKoYeHre CUNOBOW NNaTbl NUTaHUA NpK 75 85
NoBblleHNM BHellHeln Temnepatypsbl [°C]

Ta6bnuua 3.1 MurtaHue ot cetn 3 x 380-480 B nepem. Toka
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npwv noBbllWeHUN BHeLIHen

TemnepaTypbl

P450 P500 P560 P630 P710 P800 | P1MO
HopmanbHasa neperpyska (NO): 110 % NO NO NO NO NO NO NO
B TeyeHue 60 ¢
TunuyHaa BbIXOAHAA MOLHOCTb Ha Bany
[KBT] rpi HanpsskeHAn 400 B 450 500 560 630 710 800 1000
TunnyHaa BbIXOAHAA MOLHOCTb Ha Bany
[n.c] npw HanpsKesun 460 B 600 700 750 900 1000 1200 | 1350
Kopnyc P00 E2
Kopnyc IP21/NEMA 1 E1 F1/F3 F1/F3 F1/F3 F1/F3 F2/F4 | F2/F4
Kopnyc IP54/NEMA 12 E1 F1/F3 F1/F3 F1/F3 F1/F3 F2/F4 | F2/F4
BbixogHOI TOK
HenpepbiBHbii (Mpu 3 x 380-440 B) [A] 800 880 990 1120 1260 1460 | 1720
MpepbiBucTbIn (Mpn 3 x 380-440 B) [A] 880 968 1089 1232 1386 1606 | 1892
HenpepbiBHbii (Mpu 3 x 441-480 B) [A] 730 780 890 1050 1160 1380 | 1530
MpepbiBucTbIN (MpK 3 x 441-480 B) [A] 803 858 979 1155 1276 1518 | 1683
HenpepbiBHasa mowHocTb (npu 400 B
nepem. Toka) [kBA] 554 610 686 776 873 1012 | 1192
HenpepbiBHasa mowHocTb (npu 460 B
nepem, Toka) [kBA] 582 621 709 837 924 1100 | 1219
Makc. BXOAHOIN TOK
HenpepbiBHbIN (3 x 380-440 B) [A] 787 857 964 1090 1227 1422 | 1675
HenpepbiBHbI (3 x 441-480 B) [A] 718 759 867 1022 1129 1344 | 1490
Makc. TOK BXOAHbIX npeaoxpaHuTeneir’
900 1600 2000 2500
[A]
Makc. ceueHne kabens
[uratens (Mm*/AWG?) 8 x 150 12 x 150
8 x 300 mcm 12 x 300 mecm
Cetb (MM?/AWG?) 4 x 240 8 x 240
4 x 500 mcm 8 x 500 mcm
PasgeneHve Harpysku (MMYAWG?) 4 x 120
4 x 350 mecm
Topmos (MM*/AWG?) 2x 185 4 x 185 6 x 185
2 x 350 mcm 4 x 350 mecm 6 x 350 mem
OueHoYHOe 3HauyeHue notepwu
MOLLHOCTM NpW MaKc. Harpy3ke [BT] 3), 9473 10162 11822 12512 14674 17293 | 19278
400 B nepem.Toka
OueHOYHOe 3HauyeHue noTepu
MOLLHOCTM MpW MaKc. Harpyske [BT] 3), 8527 8876 10424 11595 13213 16229 | 16624
460 B nepem.Toka
Macca, kopnyc IPO0/IP20, kr (pyHT) 277 [609] - - - - - -
Macca, kopnyc IP21, kr (byHT) 313 [689] 1017/1318 [2237/2900] 1260/1561
[2772/3434]
Macca, kopnyc IP54, kr (byHT) 313 [689] 1017/1318 [2237/2900] 1260/1561
[2772/3434]
Kng® 0,98
BbixoaHas vactoTa [lu] 0-590
OTKnoYeHre Npy neperpese pagvaTopa 110 95
rd
OTKoYeHre CUNOBO NnaTbl NUTaHNA 85

Ta6bnuua 3.2 MurtaHue ot cetn 3 x 380-480 B nepem. Toka

1) CeedeHus o sbibope muna npedoxpaHumereli cM. 8 IHCMpyKyuu no 3Kcnayamayuu.

2) AMepuKaHckuli copmameHm npogooos.
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3) Tunogele 3Ha4YeHUs NoMeps MOUJHOCMU NPUBOOAMCA NPU HOMUHA/IbHOU Hazpy3Ke; npednosdzaemcs, Ymo OHU HAaxo0Amcsa 8 npedenax
donycka #15 % (0onyck c8A3aH C USMEHEHUAMU HANPSAXEeHUA U pasnuduem xapakmepucmuk kabesneli). 3HauyeHuUs npugedeHsl UCX00A U3
munuyHozo KI1[] 0sueamens (sparuya eff2/eff3). lna 0sueameneli ¢ 6onee Huzkum KI1[] nomepu 8 npeobpasosamene sospacmaiom, u
Haobopom. Ecnu yacmoma KoMMymauuu nosvileHa OmHocumesnbHO pacdemHoti, Nomepu MOWHOCMU MO2ym 803pacmu 3Ha4umesibHo.
3HayeHus nompebnaemoli MowHocmu 0518 LCP u munosbix cunoseix niam ydymeHel. YCmMaHosKa 00N0HUMESbHbIX YyCMpoUcma u Hazpy3sKu
3aKasyuka mozym yeenu4ume nomepu Ha 30 Bm (xomsa o6el4HO npu nosiHoU Hazpy3ske nadamel ynpassieHus U npu yCmaHo8Ke 00NOHUMESbHbIX
nnam e 2He30a A unu B ysenuyeHue nomeps cocmassisem gcezo 4 Bm 0514 kaxool niamel).

4) V3mepsaemca ¢ ucnosib308aHUeM 3KPaHUPOBAHHbIX Kabeneli dguzamens OUHOU 5 M Npu HOMUHANbHOU Hazpy3Ke U HOMUHA/IbHOU Yacmome.
5) K knemmam noodkoyeHus nposodos npeobpazosameneli yacmomsi N132, N160 u N315 Henb3sa nodk/ioyums Kkabenu o0HUM pamepom
6osbuie.
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3.1.2 lNwntaHne ot cetn 3 x 525-690 B nepem. ToKa

NMTaHUA NPW MOBbILIEHUN
BHelWHeln Temnepatypbl [°C]

N75K N90K N110 N132 N160 N200
HopmanbHasA neperpyska NO NO NO NO NO NO
(NO): 110 % B TeueHue 60 c
TununyHas BbIXoaHas
MOLLUHOCTb Ha Bany [KBT] npu 55 75 20 110 132 160
HanpsaxeHun 550 B
TununyHasa BbixogHas
MOLLUHOCTb Ha Bany [n.c.] npun 75 100 125 150 200 250
HanpsaxeHun 575 B
TunnyHasa BbixoaHas
MOLLUHOCTb Ha Bany [KBT] npu 75 90 110 132 160 200
HanpsxeHun 690 B
Kopnyc 1P20 D3h D3h D3h D3h D3h D4h
Kopnyc 1P21 D1h D1h D1h D1h D1h D2h
Kopnyc I1P54 D1h D1h D1h D1h D1h D2h
BbixogHOI TOK
HenpepbiBHbiin (Mpu 550 B) [A] 20 113 137 162 201 253
MpepbiBUCTbIN (Neperpys3ka B
pep (neperpy. 99 124 151 178 221 278
TeyeHne 60 c npu 550 B) [A]
HenpepbiBHbI (Npn 575/690
86 108 131 155 192 242
B) [A]
MpepbiBUCTBIN (Ne 60
pep (neperpyska 95 119 144 171 211 266
c npu 575/690 B) [A]
HenpepbiBHbIN, MOLWHOCTb
86 108 131 154 191 241
(npu 550 B) [KBA]
HenpepbiBHbI, MOLWHOCTb
86 108 130 154 191 241
(npun 575 B) [KBA]
HenpepbiBHbI, MOLWHOCTb
103 129 157 185 229 289
(npu 690 B) [KBA]
Makc. BXOgHOWN TOK
HenpepbiBHbiin (Mpu 550 B) [A] 89 110 130 158 198 245
HenpepbiBHbin (Mpu 575 B) [A] 85 106 124 151 189 234
HenpepbiBHbin (Mpu 690 B) [A] 87 109 128 155 197 240
Makc. pa3mep Kabens: ceTb, 2 x 95 (2 x 3/0)
nBuratesb, TOPMO3 U Lenb
pa3feneHus Harpysku,
(Mm?/AWG?)
Makc. BHelWHne ceTeBble
160 315 315 315 350 350
npepoxpaHutenu [A]
PacueTHoe 3HaueHve noTepb
1161 1426 1739 2099 2646 3071
MoLLHOCTM npm 575 B [BT] 3
PacueTHoe 3HaueHne notepb
1203 1476 1796 2165 2738 3172
MOLLHOCTM npu 690 B [BT]?)
Macca, kopnyc P20, IP21, 62 (135)
IP54, kr (dyHT)
Kng® 0,98
BbixogHas uyactoTa [[u] 0-590
OTKnioyeHne Npu neperpese 110
papuatopa [°C]
OTKntoueHne CUnoBol nnatbl 75

Ta6nuua 3.3 NuTtaHne ot cetn 3 x 525-690 B nepem. Toka
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N250 N315 N400 P450 P500 P560
HopmanbHasA Harpyska NO NO NO NO NO NO
TunnyHaa BbIXOAHAA MOLHOCTb Ha Bany 200 250 315 355 400 450
[kBT] npn HanpsaxeHun 550 B
TunNnyHaa BbIXOAHAA MOLHOCTb Ha Bany 300 350 400 450 500 600
[n.c] npn HanpsxeHun 575 B
TunnyHaa BbIXOAHAA MOLHOCTb Ha Bany 250 315 400 450 500 560
[KBT] npn HanpsxeHun 690 B
Kopnyc P00 E2 E2 E2
Kopnyc 1P20 D4h D4h D4h
Kopnyc 1P21 D2h D2h D2h E1 E1 E1
Kopnyc IP54 D2h D2h D2h E1 E1 E1
BbixogHOM TOK
HenpepbiBHbin (Mpu 550 B) [A] 303 360 418 470 523 596
MpepbiBUCTLIV (Meperpy3ka B TeueHne 60 ¢ 333 396 460 517 575 656
npw 550 B) [A]
HenpepbigHbii (Mpu 575/690 B) [A] 290 344 400 450 500 570
MpepbiBUCTLIN (Neperpy3ka 60 ¢ npun 319 378 440 495 550 627
575/690 B) [A]
HenpepbiBHbIN, MOLWHOCTL (Mpu 550 B) 289 343 398 448 498 568
[KBA]
HenpepbiBHbIN, MOLWHOCTL (Mpu 575 B) 289 343 398 448 498 568
[KBA]
HenpepbiBHbIN, MOLWHOCTL (Mpu 690 B) 347 411 478 538 598 681
[KBA]
Makc. BXOgHON TOK
HenpepbiBHbin (npu 550 B) [A] 299 355 408 453 504 574
HenpepbiBHbin (npu 575 B) [A] 286 339 390 434 482 549
HenpepbiBHbin (npu 690 B) [A] 296 352 400 434 482 549
Makc. pasmep Kabens: ceTb, ABUraTenb,
TOPMO3 1 LieMnb pasfeneHna Harpysku 2 x 185 (2 x 350 mcm)
(MMY/AWG?)
Makc. BHelWHMe ceTeBble NpefoXpaHnuTenm 400 500 550 700 700 900
[A]
PacueTHOe 3HaueHne NoTepb MOLLHOCTU 3719 4460 5023 5323 6010 7395
npw 575 B [B1] 3
PacueTHOe 3HaueHVe NoTepb MOLLHOCTU 3848 4610 5150 5529 6239 7653
npw 690 B [B] 3
Macca, kopnyc IP20, IP21, IP54, kr (byHT) 125 (275)
Kng® 0,98
BbixoaHasa vacToTa [lu] 0-590 0-525
OTKknoyeHre Npy neperpese pagvaTopa 110 95
rd
OTKNoYeHre CUNOBOW NNaTbl NUTaAHUA NpK 80

NoBblleHN BHellHel Temnepatypsbl [°C]

Ta6bnuua 3.4 MuTtaHue ot cetn 3 x 525-690 B nepem. Toka
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P630 P710 P800 P900 P1MO P1M2 P1M4
HopmanbHasA Harpyska
TunNnyHaa BbIXOAHAA MOLHOCTb Ha Bany 500 560 670 750 850 1000 1100
[kBT] npw HanpsaxeHun 550 B
TunnyHaa BbIXOAHAA MOLHOCTb Ha Bany 650 750 950 1050 1150 1350 1550
[n.c.] npn HanpsxeHun 575 B
TunnyHaa BbIXOAHAA MOLHOCTb Ha Bany 630 710 800 900 1000 1200 1400
[KBT] npn HanpsxeHun 690 B
Kopnyc P00 E2
Kopnyc 1P21 E1 F1/F3 F1/F3 F1/F3 F2/F4 F2/F4 F2/F4
Kopnyc IP54 E1 F1/F3 F1/F3 F1/F3 F2/F4 F2/F4 F2/F4
BbixogHOI TOK
HenpepbieHbiii (Mpu 550 B) [A] 630 763 889 988 1108 1317 1479
MpepbiBUCTBIV (Neperpyska B TeueHue 693 839 978 1087 1219 1449 1627
60 c npu 550 B) [A]
HenpepbiBHbi (Mpn 575/690 B) [A] 630 730 850 945 1060 1260 1415
MpepbiBUCTLIN (Neperpyska 60 ¢ npun 693 803 935 1040 1166 1386 1557
575/690 B) [A]
HenpepbiBHbIN, MOLWHOCTL (Mpu 550 B) 600 727 847 941 1056 1255 1409
[KBA]
HenpepbiBHbIN, MOLWHOCTL (Mpu 575 B) 627 727 847 941 1056 1255 1409
[KBA]
HenpepbiBHbIN, MowHOCTb (Npu 690 B) 753 872 1016 1129 1267 1506 1691
[KBA]
Makc. BXOgHOWN TOK
HenpepbiBHbin (npu 550 B) [A] 607 743 866 962 1079 1282 1440
HenpepbiBHbin (npu 575 B) [A] 607 711 828 920 1032 1227 1378
HenpepbiBHbin (Mpu 690 B) [A] 607 711 828 920 1032 1227 1378
Makc. pa3mep Kabens
Juratens (Mm*/AWG?) 8 x 150 12 x 150

4 x 240 (8 x 300 mcm) (12 x 300 mcm)
Cetb (MM?/AWG?) (4 x 500 8 x 240 8 x 240

mcm) (8 x 500 mcm) (8 x 500 mcm)
PaszpeneHue Harpysku (Mm*/AWG?) 4 x 185 6 x 185
Topmos (Mm*/AWG?) 2 x 185 (4 x 350 mecm) (6 x 350 mcm)

(2 x 350

mcm)
Makc. BHelWHne ceTeBble 1600 2000 2500
npeaoxpatuTenn [A] 900 1600 1600 1600
PacueTHOe 3HaueHMe NOTepb MOLHOCTU 8209 9500 10872 12316 13731 16190 18536
npw 575 B [B1] 3
PacueTHOe 3HaueHVe noTepb MOLLHOCTU 8495 9863 11304 12798 14250 16821 19247
npw 690 B [B1] 3
Macca, kopnyc IP20, P21, IP54, kr

125 (275)

(dyHT)
Kng® 0,98
BbixoaHas vactoTa [lu] 0-525
OTKknoyeHre Npy neperpese pagvaTopa 110 95 105 95 105 95
rd
OTKoYeHre CUNOBO NnaTbl NUTaHNA 85

npwv nosblleHUN BHeLIHen

Temnepatypbl [°C]

Ta6bnuua 3.5 MuTtaHue ot cetn 3 x 525-690 B nepem. Toka

1) CeedeHus o sbibope muna npedoxpaHumereli cM. 8 IHCMpyKyuu no 3Kcnayamayuu.
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2) AmepukaHckuli copomameHm npogooos.

3) Tunogele 3Ha4YeHUs NoMeps MOUJHOCMU NPUBOOAMCA NPU HOMUHA/IbHOU Hazpy3Ke; npednosdzaemcs, Ymo OHU HAaxo0Amcsa 8 npedenax
donycka #15 % (0onyck c8A3aH C USMEHEHUAMU HANPSAXEeHUA U pasnuduem xapakmepucmuk kabesneli). 3HauyeHuUs npugedeHsl UCX00A U3
munuyHozo KI1[] 0sueamens (sparuya eff2/eff3). lna 0sueameneli ¢ 6onee Huzkum KI1[] nomepu 8 npeobpasosamene sospacmaiom, u
Haobopom. Ecnu yacmoma KoMMymauuu nosvileHa OmHocumesnbHoO pacdemHoti, Nomepu MOWHOCMU MO2ym 803pacmu 3Ha4umesibHo.
3HayeHus nompebnaemoli MowHocmu 0518 LCP u munosbix cunoseix niam ydymeHel. YCmMaHosKa 00N0JHUMESbHbIX YyCMpoUcma u Hazpy3Ku
3aKasyuka mozym yeenu4ume nomepu Ha 30 Bm (xomsa o6el4HO npu nosiHoU Hazpy3ske nadamel ynpassieHus U npu yCmaHo8Ke 00NOHUMESbHbIX 3
nnam e 2He30a A unu B ysenuyeHue nomeps cocmassisem gcezo 4 Bm 0514 kaxool niamel).

4) V3mepsaemca ¢ ucnosib308aHUeM SKPaHUPOBAHHbIX Kabeneli dguzamens OUHOU 5 M Npu HOMUHAMbHOU Hazpy3Ke U HOMUHA/IbHOU Yacmome.

Tunopasmep OnucaHne Makc. macca B Kr ($pyHTax)

D5h HomunHanbHaa macca D1h + pasbeguHutens 166 (255)

W/Vnn TOPMO3HOM MpepbliBaTesNb

D6h HomunHanbHaa macca D1h + KoHTakTop w/wnun [ 129 (285)
aBTOMaTUYECKUiA BbIKMlouaTenb

D7h HomunHanbHaa macca D2h + pasbeguHutens 200 (440)
1/Vnn TOPMO3HOI NpepbiBaTesb

D8h HomuHanbHasa macca D2h + koHTakTOp n/unn | 225 (496)

aBTOMATUYECKUI BbiKNoYyaTesb

Ta6bnuua 3.6 Macca D5h-D8h
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3.1.3 TexHnuyeckne xapakrepuctnkn 12-umnynbcHoro MY

MutaHune ot cetn 380-480 B nepem. ToKa

P315 P355 P400 P450 P500 P560 P630 P710 P800 P1MO
HopmanbHasa neperpyska (NO) 110 %
B TeueHne 1 MUHYTbI NO NO NO NO NO NO NO NO NO NO
TunuyHaa BbIXOAHAA MOLHOCTb Ha
Bany [KBT] npu HanpsikeHun 400 B 315 355 400 450 500 560 630 710 800 1000
TunnyHaa BbIXOAHAA MOLHOCTb Ha
Bany [n.c.] npu HanpsaxeHun 460 B 450 500 550/600 [ 600 650 750 900 1000 1200 1350
IP21/ NEMA 1 F8/F9 F10/F11 F12/F13
IP54/NEMA 12 F8/F9 F10/F11 F12/F13
BbixogHoOI TOK
HenpepbiBHbii (Mpu 380-440 B) 600 658 745 800 880 990 1120 1260 1460 1720
MpepbiBUCTBIV (Meperpy3ka B TeueHue
60 c npu 380-440 B) [A] 660 724 820 880 968 1089 1232 1386 1606 1892
HenpepbiBHbi (Mpn 400 B) 416 456 516 554 610 686 776 873 1012 1192
MpepbiBUCTBIV (Neperpy3ka B TeueHne
60 c npu 460-500 B) [A] 457 501 568 610 671 754 854 960 1113 1311
HenpepbiBHbii (Mpu 441-500 B) 540 590 678 730 780 890 1050 1160 1380 1530
MpepbiBUCTBIV (Meperpyska B TeueHne
60 c npu 441-500 B) [A] 594 649 746 803 858 979 1155 1276 1518 1683
HenpepbisHbii (Npu 460 B) 430 470 540 582 621 709 837 924 1100 1219
HenpepbiBHbii (Mpu 500 B) 473 517 594 640 684 780 920 1017 1209 1341
Makc. BXxogHOI TOK
HenpepbiBHbI (3 x 380-440 B) [A] 590 647 733 787 857 964 1090 1227 1422 1675
HenpepbiBHbil (3 x 441-480 B) [A] 531 580 667 718 759 867 1022 1129 1344 1490
Makc. BHelH e ceTeBble
npegoxpaHutenn’ 700 700 700 700 900 900 900 1500 1500 1500
Makc. pasmep Kabens:
Osuratenp (MMY/AWG?) 8 x 300 mem (8 x 150) 12 x 300 mcm (8

x 150)

Osuratenp (MM*/AWG?) 8 x 500 mcm (8 x 250)
Knemmbl pekynepauuu (Mm*/AWG?) 4 x 250 mcm (4 x 120)
Topmo3 (MMYAWG?) 2 x 350 mcm (2 x 185) 4 x 350 mcm (4 x 185)
OueHouHOe 3HauyeHue noTtepu
MOLYHOCTM NPU MaKc. Harpyske (BT)?, 6705 7532 8677 9473 10162 11822 12512 14674 17293 19278

400 B nepem.Toka

OueHOYHOe 3HayeHue noTepu
MOLLHOCTM MpPU MaKC. Harpyske (BT)?, 6705 6724 7819 8527 8876 10424 11595 13213 16229 16624
460 B nepem.Toka

F9/F11/F13 makc. pobaB. notepu Al

BY, aBTOMaTnUYeCKoro BbiKNYaTens 682 766 882 963 1054 1093 1230 2280 2236 2541
W pasbefuHUTENdA, KOHTaKTopa
Macca, kopnyc IP21, Kr ($yHT) 263 270 272 313

1004 (2214) 1246 (2748)
Macca, kopnyc IP54, kr (yHT) (580) (595) (600) (690)
Kng® 0,98
BbixogHasa vactoTa 0-590 Ny

OTKAloYeHe Npu neperpese

paguatopa 110 °C 95 °C

OTK/OYEeHNEe CUTOBOM MnaTbl NUTaHKA
MPU NOBbILLIEHNN BHELLHEN
TemnepaTtypbl 85 °C

Ta6nuua 3.7 MuTtaHne ot cetn 380-480 B nepem. Toka
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MutaHune ot cetn 525-690 B nepem. ToKa

P450 P500 P560 P630 P710 P800 P900 P1MO P1M2 P1M4
HopmanbHasa neperpyska (NO) 110 %
B TeueHne 1 MUHYTbI NO NO NO NO NO NO NO NO NO NO
TunnyHaa BbIXOAHAA MOLHOCTb Ha
Bany [n.c.] npn HanpsaxxeHun
525-550 B 355 400 450 500 560 670 750 850 1000 1100
TunnyHaa BbIXOAHAA MOLHOCTb Ha
sany [KBT] npu 690 B 450 500 560 630 710 800 900 1000 1200 1400
TunnyHaa BbIXOAHAA MOLHOCTb Ha
Bany [n.c.] npn HanpsaxeHun 575 B 450 500 600 650 750 950 1050 1150 1350 1550
IP21/NEMA 1 npwn 525 B F8/F9 F10/F11 F12/F13
IP21/NEMA 1 npwn 575 B F8/F9 F10/F11 F12/F13
IP21/NEMA 1 npwn 690 B F8/F9 F10/F11 F12/F13
BbixogHOI TOK
HenpepbiBHbIi (6 X 525-550 B) [Al 470 523 596 630 763 889 988 1108 1317 1479
MpepsbiBUCTbIN (6 X 550 B) 515 575 656 693 839 978 1087 1219 1449 1627
HenpepbiBHbIN (6 X 551-690 B) [A] 450 500 570 630 730 850 945 1060 1260 1415
MpepbiBuCTbIN (6 X 551-690 B) [A] 495 550 627 693 803 935 1040 1166 1386 1557
HenpepbiBHaa mowwHocTb (Npu 550 B)
[KBA] 448 498 568 600 727 847 941 1056 1255 1409
HenpepbiBHaa mowwHocTb (Npu 575 B)
[KBA] 448 498 568 627 727 847 941 1056 1255 1409
HenpepbiBHasa mowwHocTb (Npu 690 B)
[KBA] 538 598 681 753 872 1016 1129 1267 1506 1691
Makc. BXOgHON TOK
HenpepbiBHbIl (6 x 550 B) [A] 453 504 574 607 743 866 962 1079 1282 1440
HenpepbiBHbIl (6 x 575 B) [A] 434 482 549 607 711 828 920 1032 1227 1378
HenpepbiBHbIl (6 x 690 B) [A] 434 482 549 607 711 828 920 1032 1227 1378
Makc. BHelWHne ceTeBble
npepoxpanutenu’ 630 630 630 630 900 900 900 1600 2000 2500
Makc. pasmep Kabens:
Osuratenp (MMY/AWG?) 8 x 300 mcm (8 x 150) 12 x 300 mcm (12 x 150)
Osuratenp (MMY/AWG?) 8 x 500 mcm (8 x 250)
Knemmbl pekynepauuu (Mm*/AWG?) 4 x 250 mcm (4 x 120)
Topmos (MMY/AWG?) 4 x 350 mcm (4 x 185)

OueHoYHOe 3HauyeHue notepwu
MOLLHOCTM MpPU MaKC. Harpyske (BT)3, 4974 5623 7018 7793 8933 10310 11692 12909 15358 17602
690 B nepemeHHOro ToKa

OueHoYHOe 3HauyeHue notepwu
MOLLHOCTM MpPU MaKC. Harpyske (BT)?, 5128 5794 7221 8017 9212 10659 12080 13305 15865 18173
575 B nepemeHHOro Toka

Macca, kopnyc IP21, Kr ($yHT)

440/656 (880/1443) 880/1096 (1936/2471) 1022/1238 (2248/2724)
Macca, kopnyc IP54, kr (pyHT)
Kng® 0,98
BbixogHasa vactoTa 0-525 Ty

OTK/IoYeHNe NpU neperpese
paguatopa 110 °C 95 °C 105 °C 95 °C 95 °C 105 °C 95 °C

OTKnoYeHne CNoBoN NnaTbl NUTaHWA

NPU NOBbILLIEHNN BHELLHEN
TemnepaTtypbl 85 °C

Ta6nuua 3.8 MuTtaHue oT ceTn 525-690 B nepem. Toka

1) CeedeHus o 8bibope muna npedoxpaHumesns cM. 8 MIHCMpyKyuu no 3kcniyamayuu.
2) AMepuKaHckuli copmameHm npogodos
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3) Tunogele 3Ha4eHUs NOMepb MOUJHOCMU NPUBOOAMCA NPU HOPMAJTbHBIX YCI08UAX; Npednosiazaemcs, Ymo OHU Haxodamcsa 8 npedenax
donycka +/-15 % (0onyck c8A3aH C USMEeHeHUAMU HaNpsXeHUA U pasjiuyueM Xxapakmepucmuk kabesnet). 3Ha4eHUA npusedeHbl UCX00A U3
munuyHozo KI1[] 0sueamens (sparuya eff2/eff3). lna 0sueameneli ¢ 6onee Huzkum KI1[] nomepu 8 npeobpasosamene sopacmaiom, u
Haobopom. Ecnu yacmoma KoMMymauuu nosvilueHa OmHocumesnbHO pacdemHoli, Nomepu MOWHOCMU MO2ym 803pacmu 3Ha4umesibHo.
3HayeHus nompebnaemoli MowHocmu 051 LCP u munosbix cunoseix niam ydmeHel. YCMaHoska 00N0JHUMESbHbIX YyCMpoUcma u Hazpy3Kku
3aKasyuka mozym yeenu4ume nomepu Ha 30 Bm (xomsa o06ei4HO npu nosiHoU Hazpy3ske nadamel ynpassieHus U npu yCmaHosKe 00NOTHUMESbHbIX
nnam e 2He30a A unu B ysenuyeHue nomeps cocmassisem gcezo 4 Bm 0na kaxool niamel).

4) V3mepsaemca ¢ ucnosib308aHUeM 3KPaHUPOBAHHbIX Npos80008 0sueamess OUHOU 5 M npu HOMUHAJIbHOU HAzpy3Ke U HOMUHAIbHOU Yacmome.

CpeactBa 1 GyHKLUM 3aLuThl

. 3J'IeKTpOHHaF| TennoBasd 3alinTa ABUraTena OT Neperpyskun.

. OTcnexuBaHue TemnepaTypbl pagrMaTopa obecrneumBaeT OTKIOUEHME NpeobpasoBaTesia YacToTbl MPU AOCTUXKEHWM
Temnepatypsbl 95 °C £5 °C. Temnepatypy neperpysku Henb3s cOpocutb Jo Tex MNop, Nnoka Temrepatypa paguatopa
He cTaHeT Huxe 70 °C £5 °C (3Tn TemnepaTypbl MOryT OT/IMYATLCA B 3aBMCUMOCTU OT MOLLHOCTM, Kopnyca u T. A.).
VLT® AQUA Drive nmeeT GpyHKLMIO aBTOMATNUYECKOTO CHUKEHNA HOMVHAMbHbBIX XapaKTepyCTUK, MO3BOMSAIOLLYIO
n3bexaTb Harpesa paguaTopa go Temnepatypbl 95 °C.

. Mpeobpa3soBaTenb YacTOTbl 3alULLEH OT KOPOTKOro 3amMblKaHuA knemm feuratena U, V, W.

. Mpwn notepe ¢asbl ceTn NUTaHNA Npeobpas3oBaTenb YaCTOTbl OTKNIOYAETCA WK BblAaeT npefynpexaeHve (B
3aBNCMMOCTM OT HarpysKu).

] OtcnexunBaHne HanpAaXxeHnA npomemyTquon uenun obecneunBaeT OTKIOYEHNE npeo6pasoBaTenﬂ 4acToTbl NMpn
3HAYUTEJSIbHOM MOHMXEHNUW NN NOBbIWEHNN HanpAXKeHNA I'IpOMe)KyTOLIHOVI uenu.

(] I'Ipeo6pasoBaTenb 4acCTOTbl 3alMLieH OT KOPOTKOro 3aMblKaHMA Ha 3eM/0 KnemMm ABuratena U Vv, w.

[MutaHne ot cetn

Mutatowme knemmbl (6-MMMynbCH.) L1, L2, L3
Mutatowme knemmbl (12-MMNYynbCH.) L1-1, L2-1, L3-1, L1-2, L2-2, L3-2
HanpsaxeHue nutaHua 380-480 B £10 %
HanpsaxeHne nuTtaHuA 525-600 B +10 %
HanpsaxxeHue nutaHuA 525-690 B £10 %

Huskoe HanpAxeHue cemu/nponaaaHue HanpAxeHus:

I7pu HU3KOM HanpsAxeHUUu cemu usu npu nponaaaHuu HanpAxeHusa cemu npeo6pasosamenb yacmomel npoaon)Kaem
pa6omamb, NOKa HanpsAxeHue npOMe)KymOLIHOIJ yenu He cHU3UMCA 00 MUHUMA/16HO20 YPOBHA OMKJ/IOHYeHUSA; 006bI4HO
HanpsxxeHue omkJsro4YeHua Ha 15 % Huxe MUHUMA/IbHO 6onychMoeo HAanpAXeHua numaxHus. MosbiweHue HanpA@eHua u
nonHell prmﬂLL(Ulj MOMeHM HeB803MOXHbl Npu HanpsxeHuu cemu Ha 10 % HuUXe MUHUMAJIbHO20 HANPAXeHU hUMAHUS.

YactoTa nutaHuAa 50/60 Ty +4/-6 %

McmoyHUK numanusa npeobpaszosamesis 4acmomel ucneimsigaemcs 8 coomeemcmeuu ¢ IEC61000-4-28, 50 Iy +4/-6 %.

Makc. KpaTKkoBpeMeHHana acummeTpua das cetm NUTaHuA 3,0 % OT HOMMHANbHOIO HANPAXXEHUA NUTAIOLLEN CeTU
KoadpduumeHT aktmsHom mowHoctu (A) > 0,9 HOMWHaNbHOroO 3HaYeHWA NPU HOMWUHAIbHON Harpyske
KoadpdrumeHT peakTUBHOM MOLWHOCTY (COS() OKOMO eanHULbI (> 0,98)
Yucno BkntoyeHun exogHoro nutaHua L1, L2, L3 ana kopnyca = kopnycy Tuna D, E, F He 6onee 1 pasa 3a 2 MUHYTbI.
YcnoBua oKpy»aloLein cpefibl B COOTBETCTBUM C TpeboBaHMEM Kateropusa nepeHanpsxeHus lll/cteneHb 3arpAsHeHna
ctaHpapTta EN60664-1 2

b0k Moxem ucnosib308amecs 8 cxeMe, CNOCOOHOU 8bI0asaMb cCuMMeMpUYHbIU MoK He 6onee 100,000 A (3¢h¢h.) npu makc.
HanpsxeHuu 480/600 B.

BbixogHaa mowHoctb asuratensa (U, V, W)

BbixogHOEe HanpsaxeHue 0-100 % OT HanpsKeHWUA NUTaHNA
BbixonHas yactoTa 0-590 'y
Yncno KommyTaumm Ha Bbixoge be3 orpaHnueHna
OnntenbHOCTb N3MEHeHNA CKOPOCTH 1-3600 c
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XapaKTepucTnKn KpyTALero MoMeHTa

MyckoBOM KPyTAWMIA MOMEHT (MOCTOAHHDIN KPYTALLMIA MOMEHT) makc. 110 % B TeyeHue 1 MUHYTbI"
[yckoBon KpyTALWMIA MOMEHT He 6onee 135 % B TeueHue 0,5 ¢’
MNeperpyska no KpyTAWeMy MOMEHTY (MOCTOAHHbIN KPYTALMIA MOMEHT) Makc. 110 % B TedeHue 1 MUHYTbI®

*3HaueHUs 8 NpoueHMax oMHOCAMCA K HOMUHA/IbHOMY Kpymawemy momeHmy npusooa AQUA Drive.

InuHa n ceueHve Kabenen

Makc. onnHa 3KpaHMpPOBaHHOI0/3alULLEHHOro Kabena ABuratens 150 m
Makc. AnnHa HeKpaHMpPOBaHHOMO/HEe3aLWMILEHHOrO Kabena asuratens 300 m
Makc. ceueHne NpoBOLOB, NOAKIIOUYAEMbIX K ABUraTento, CETW, Lenu pasfaeneHmns Harpysku u Topmosy *

Makc. ceueHme NpoBOAOB, MOAKIIIOYAEMbIX K KEMMaM YNpPaBAeHNA NMPY MOHTAXe >KECTKUM

NPOBOAOM 1,5 MmM%/16 AWG (2 x 0,75 mm?)
Makc. nonepeyHoe ceyeHne NPOBOAOB, NMOAKIIIOYAEMbBIX K KNEMMaM YNPaBeHUa NPy MOHTaXe r’moKkum

Kabenem 1 Mm%/18 AWG
Makc. ceueHme NpoBOAOB, NOAKIIOYAEMbIX K KNeMMaM yrnpaBineHna Npu MoHTaxe Kabenem c LeHTpanbHoM

KUMOiA 0,5 Mm*/20 AWG
MwuH. ceyeHme NpPoBOAOB, MOAKMOYAEMbIX K KIleMMaM ynpasneHua 0,25 mm?

* [lononHumensHyto uHgopmayuio cm. 8 3.1 Obujue mexHudeckue mpebosarus!

MnaTta ynpaBneHna, nocnefoBaTenbHaa CBA3b yepes nHtepoeric RS-485
Homep knemmbl 68 (P, TX+, RX+), 69 (N,TX-, RX-)
Knemma Homep 61 O6wwun ana knemm 68 1 69

Cxema nocnedosamesnbHoU €8A3uU RS-485 ¢yHKUUOHANBHO omOeneHa om Opyaux UeHMPAsbHbIX CXeM U 2a168aHUYECKU
u301UpPOBAHA om HanpaxeHua numanua (PELV).

AHanoroBble BXO[Abl

KonnuyectBo aHanoroBbix BXOAOB 2
Homep knemmbl 53, 54
Pexxumbl HanpsxeHre unu ToK
Bbi6op pexuma Mepekntouatenn S201 n S202
Pexxunm HanpsxeHuA Mepekntouatens $S201/5202 = OFF (U) — BbIkntoyeH
YpoBeHb HanpsaxeHusA Ot 0 go +10 B (macwTabupyembiii)
BxogHoe conpoTuBneHne, Ri Okono 10 kKOm
MakcnmanbHoe HanpsxeHue +20 B
Pexxmm ToKa Mepekntouatenb $S201/5202 = ON (I) — BknoueH
YpoBeHb ToKa Ot 0/4 po 20 MA (MacwTabupyembli)
BxogHoe conpoTtuBneHne, Ri Okono 200 Om
Makc. ToK 30 MA
Pa3peluatolian cnocobHOCTb aHaANOroOBbIX BXOOB 10 6uT (+ 3HaK)
ToYHOCTb aHaNIoroBbIX BXOAOB MorpewHocTtb He 6onee 0,5 % OT MONHOW LIKanbl
[Monoca vactot 200 Iy,

AHaso208ble 8x00bl 2a1b8AHUYECKU U30/IUPOBAHEI OM HanpsaxeHua numaxus (PELV) u Opyaux 8bICOKOBO/IbMHbIX KIEMM.

PELV isolation =
~
a4V Control = Mai é
18 [~ Mains @
\ \
| I
, High —
37 voltage [— Motor
Functional !
—
isolation |
Rsass | F— DC-Bus

PucyHok 3.1 Usonauma PELV aHanorosbix BXOA0B
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AHanoroBblin BbIXxoq

KonunyectBo nporpammmpyembix aHanoroBbix BbIXO4OB 1
Homep knemmbl 42
InanasoH TOKa aHaNOroBoro BbixoAa 0/4-20 mA
Makc. Harpy3ska pe3ncTopa Ha aHasloroBOM BbiIXo[e OTHOCMTENbHO obLero nposoga 500 Om
TOYHOCTb Ha aHaNIOroBOM BbIXo4e Makc. norpewwHocTb: 0,8 % OT NONHON LWKasbl
Paspeluatolian cnocobHOCTb Ha aHAJIOrOBOM BbIXOfe 8 out

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

Lindpposble Bxoapl

Mporpammupyemble undposbie BXoab 4 (6)
Homep knemmbi 18, 19,27 1,29, 32, 33,
Jlornka PNP nnn NPN
YpoBeHb HanpsaXeHuA 0-24 B noct. ToKa
YposeHb HanpsxeHua, nornveckui «0» PNP < 5 B nocr. Toka
YpoBeHb HanpsaxeHua, nornyeckas «1» PNP < 10 B nocT. ToKa
YpoBeHb HanpsxeHua, norndeckun «0» NPN > 19 B nocT. ToKa
YpoBeHb HanpaxeHusa, nornyeckasa «1» NPN < 14 B nocr. ToKa
MakcrmanbHoe Hanps)keHne Ha BXoAae 28 B nmocT. ToKa
BxogHoe conpoTueneHue, Ri npu6sa. 4 KOm

Bce yugpossie 8x00bl 2ab8aHUYECKU U30/IUPOBAHLI OM HanpaxeHUs numarus (PELV) u Opyaux 8bICOKOBOIbMHbIX KIIeMM.
1) Knemmeol 27 u 29 mo2ym 6b6imb makxe 3anpo2pammuposdHsl KaK 8bIXOOHbIe.

Lindposon Bbixoa

Mporpammupyemble UdPOBbIE/UMMYNIbCHbIE BbIXOADI: 2
Homep Knemmbi 27,291
YpoBeHb HanpakeHnA Ha UMdPOBOM/YaCTOTHOM BbIXoge 0-24 B
Makc. BbIXOAHOWM TOK (CTOK U NCTOYHUK) 40 mA
Makc. Harpy3ka Ha 4aCTOTHOM BbIXofe 1 KOM
Makc. eMKOCTHasA Harpyska Ha YaCTOTHOM Bbixofe 10 HO
MuHMManbHasa BbIXOAHaA YacTOTa Ha YaCTOTHOM Bbixofe 0y
MakcmmanbHasa BbIXOQHaA YacTOTa Ha YacTOTHOM Bbixofe 32 kly,
TOYHOCTb YaCTOTHOrO BbIXOAa Makc. norpewHocTb: 0,1 % OT NOAHON WKasbl
Pa3peluatoLian cnoco6HOCTb YaCTOTHBIX BbIXOAOB 12 6ut

1) Knemmol 27 u 29 moeym 6bims makxe 3anpozpammuposdHbl KaK 8XOO0HbIe.
Lugpposoli 8bIx00 2anbeaHuyecku U3oaUpPos8aH om HanpsaxeHus numanus (PELV) u Opyaux 8bICOKOBOIbMHBIX KieMM.

|/|MI'IyJ'IbCHbIe BXObl

[porpammupyembie UMMyNbCHblE BXOAbI 2
Homepa Knemm MmnynbCHbIX BXOLOB 29, 33
Makc. yactoTa Ha knemmax 29, 33 110 Kl'y (ABYXTaKTHOe ynpaBneHue)
Makc. yactota Ha knemmax 29, 33 5 Kl'y (OTKpPbITHIA KONNEKTOP)
MwnHmanbHaA YyacToTa Ha Knemmax 29, 33 4Ty
YpoBeHb HanpaXeHnA CMm. pa3gen, NocBALWEHHbIN UMdPOBbIM BXOAAM
MakcumanbHoe HanpsXeHWe Ha Bxoae 28 B nocT. ToKa
BxogHoe conpoTueneHune, Ri npu6sa. 4 KOm
ToyHOCTb Ha umnynbcHom Bxoge (0,1-1 KIu) Makc. norpewHocTb: 0,1 % OT NONHON LWKabl

MNnata ynpaBneHus, Bbixod 24 B nocT. Toka
Homep kKnemmbl 12,13
Makc. Harpy3ka 200 mA

NcmoyHuK HanpsaxeHus 24 B nocm. moka 2asb8aHUYeCKU U30/1UpO8aH om HanpsaxeHusa numanusA (PELV), Ho y Hezo mom xe
nomeHyuas, Ymo y aHano208bIX U Yugppossix 8xo008 U 8bIx0008.
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Bbixopbl pene

Mporpammupyembie BbIxOAbl pene 2
Pene 01, Homepa Knemm 1-3 (pa3mblkaHue), 1-2 (3aMblKkaHKe)
Makc. Harpyska (AC-1)V Ha knemmax 1-3 (HOPManbHO 3aMKHYTbIl KOHTaKT), 1-2 (HOpManbHO

Pa30MKHYTbIN KOHTAKT) (pe3MCcTMBHaA Harpyska) 240 B nepem. ToKa, 2 A
Makc. Harpy3ska Ha knemmbl (AC-15)" (MHAaYKTVUBHAA Harpy3ka npu cos 0,4) 240 B nepem. Toka, 0,2 A
Makc. Harpyska (DC-1)" Ha knemmax 1-2 (HOPMasbHO Pa3sOMKHYTbIN KOHTaKT), 1-3 (HOpPManbHO

3aMKHYTbI/ KOHTaKT) (pe3nCcT1BHaA Harpyska) 60 B noct. ToKka, 1 A
Makc. Harpy3ka Ha knemmax (DC-13)" (MHAyKTVBHasA Harpy3Ka) 24 B nocT. TOKa, 0,1 A
Pene 02, Homepa kKnemm 4-6 (pa3mbikaHue), 4-5 (3amblkaHune)

Makc. Harpy3ka (AC-1)V Ha knemmax 4-5 (HOPManbHO Pa3OMKHYTbIN KOHTAKT) (pe3nCTUBHAsA
Harpyska)? 3 400 B nepem. ToKa, 2 A

Makc. Harpy3ka Ha knemmbl (AC-15)" 4-5 (HOpManbHO Pa3OMKHYTbIN KOHTAKT) (MHAYKTUBHAA

Harpyska npu cos¢ 0,4) 240 B nepem. Toka, 0,2 A
Makc. Harpyska (DC-1)") Ha knemmax 4-5 (HOpManbHO Pa3OMKHYTbIM KOHTAKT) (pe3ucTUBHaA Harpyska) 80 B mocT. Toka, 2 A
Makc. Harpyska (DC-13)" Ha knemmax 4-5 (HOpManbHO Pa30OMKHYTbI KOHTaKT) (MHAYKTMBHaA

Harpyska) 24 B nocT. TOKa, 0,1 A
Makc. Harpy3ka (AC-1)V Ha knemmax 4-6 (HOPManbHO 3aMKHYTbINl KOHTAKT) (Pe3MCTBHAA Harpy3ka) 240 B nepem. Toka, 2 A
Makc. Harpy3ka (AC-15)" Ha knemmax 4-6 (HOpManbHO 3aMKHYTbIA KOHTaKT) (MHAYKTMBHaA

Harpy3ka npu cos¢ 0,4) 240 B nepem. ToKa, 0,2 A
Makc. Harpyska (DC-1)" Ha knemmax 4-6 (HOPManbHO 3aMKHYTbIN KOHTAKT) (Pe3nCTMBHAA Harpyska) 50 B nocT. ToKa, 2 A
Makc. Harpy3ka (DC-13)" Ha knemmax 4-6 (HOPManbHO 3aMKHYTbIN KOHTAKT) (MHAYKTUBHAA Harpy3ka) 24 B nocT. Toka, 0,1 A
MwuHMmanbHaa Harpyska Ha knemmax 1-3 (HOpMasibHO 3aMKHYTbI KOHTaKT), 1-2

(HOpPManbHO Pa3OMKHYTbIN KOHTAKT), 4-6 (HOPManbHO 3aMKHYTbIN KOHTaKT), 4-5 24 B nocTt. ToKa, 10 MA, 24 B nepem.
(HOPMaNbHO Pa3OMKHYTbIN KOHTAKT) TOKa, 20 MA
YcnoBua oKpy»atollen cpeapbl cornacHo ctaHgapTty EN60664-1 Kateropus nepeHanpsxeHus lll/cteneHb 3arpAsHeHuns 2

1) Cmandapm IEC 60947, yacmu 4 u 5

KoHmakmel pene 2anb8aHu4ecKu U30UpO8aHbI OM 0CMAsbHOU 4acmu cxeMbl NOcpedcmaom ycuneHHol usonayuu (PELV).
Kamezopusa nepeHanpsxeHus Il

3) MpumeHeHue 8 coomeemcmeuu co cmaHoapmom UL 300 B nepem. moka, 2 A

Mnata ynpasneHus, Bbixogd 10 B nocT. Toka

Homep knemmbl 50
BbixogHOe Hanps)xeHne 10,5V £0,5V
Makc. Harpyska 25 mA

YcmouHuk HanpsxeHua 10 B nocm. moka 2ane8aHuyecku u301uposaH om HanpaxeHus numanus (PELV) u dpyaux
8bICOKOBOJIbMHbIX KIIeMM.

XapaKTepucTukin yrnpasneHus

Paspeluatoas cnocobHOCTb BbIXOAHOWM YacToTbl B UHTepBane 0-590 Iy +0,003 'y,
Bpema peakuun cuctemol (knemmbl 18, 19, 27, 29, 32, 33) <2 Mc
[lmanasoH perynMpoBaHuA CKOPOCTU (Pa3OMKHYTbI KOHTYP) 1:100 CMHXPOHHOWM CKOPOCTWN BpaLLeHUA
TOYHOCTb perynMpoBaHNA CKOPOCTW BpaLLeHuA

(Pa3OMKHYTbI KOHTYP) 30-4000 06/MWH: MakcMManbHasa NOrpelHoCcTb He 6onee +8 06/MUH

Bce Xapakmepucmuku peeysiupo8aHua OMHOCAMCA K ynpasJieHUto 4-nOJIIOCHBIM ACUHXPOHHbIM odsguzamersiem
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Okpy»katoLyme ycnoBus

Kopnyc Tvna D1h/D2h/E1/E2 IPOO (waccn)
Kopnyc tvna D3h/D4h IP20 (waccw)
Kopnyc Tvna D1h/D2h, E1, F1-F4, F8-F13 IP21/Tun 1, IP54/Tun12
WcnbitaHne Bnbpauueir, kopnyc D/E/F 19
MakKc. oTHoCUTeNnbHasA BIAXKHOCTb 5-95 % (IEC 721-3-3; knacc 3K3 (6e3 KoHaeHcauun)) Bo Bpems paboTbl
ArpeccrBHanA BHelwHAA cpepa (IEC 721-3-3), ¢ nokpbiTrem knacc 3C3
MeTop ucnbitTaHuin cooTBeTcTBYeT TpeboBaHmAM cTaHaapTa IEC 60068-2-43 H2S (10 aHeir)

TemnepaTtypa okpyxatower cpefbl (B pexxnme kommyTaumm 60 AVM) Makc. 45 °C
Makc. Temnepartypa oKpy»<atowel cpebl NPu MOHWKEHHON Harpyske 55 °C

CHUXeHUe HOMUHA/bHbIX XapaKkmepucmuk npu 8bICokoli memnepamype okpyxatowieli cpedel, cm. 3.5 Ocobeble yciosus

MuH. TeMnepaTypa oKpy<atoLlei cpefibl BO BpeMA paboTbl C MOSTHOWM Harpy3Komn 0 °C
MuH. TeMnepaTypa OKpyatoLlei cpefibl pu paboTe C MOHWMXEHHON NPOV3BOANTENBbHOCTLIO -10 °C
TemnepaTtypa npu xpaHeHUW/TPaHCNOPTUPOBKeE -25..4+65/70 °C
Makc. BbicoTa Hafi YPOBHEM Mops 6e3 CHUMKEHUA HOMMUHANbHbBIX XapaKTepucTrK 1000 m
Makc. BbicOTa Hafl YPOBHEM MOPA CO CHUPKEHMEM HOMWHANbHbIX XapaKTepPUCTMK 3000 m

O CHUXeHUU HOMUHAJ1bHbIX Xapakmepucmuk ¢ yesesiu4eHuem gbicomel Hao yposHemM MOpA CM. 3.5 Ocobeie yaiosus.

Cranpaptbl SMC, n3nyyeHuve EN 61800-3, EN 61000-6-3/4, EN 55011, IEC 61800-3
EN 61800-3, EN 61000-6-1/2,
CrangapTtbl IMC, NOMexoyCToNn4YnBOCTb EN 61000-4-2, EN 61000-4-3, EN 61000-4-4, EN 61000-4-5, EN 61000-4-6

JononHumeneHyro uHgpopmayuto cm. 8 3.5 Ocobele ycnosus.

Pabouvne xapakTepuUcTUKy nnatbl ynpasneHna
MHTepBan ckaHMpOBaHUA 5 mc

MnaTta ynpaBneHus, nocnefoBaTtenbHasa cBA3b yepes nopt USB
CranpapTHbii nopt USB 1.1 (nonHaa CKOPOCTb)
Pasbem USB Pazbem USB Tuna B, «gna ycrponcrs»

[ANPELYNPEXIOEHME]

MNopknioueHme MK ocywecTenAeTca ctaHAapTHbIM Kabenem USB (xocT/ycTpoiicTBO).

CoepnHeHne USB ranbBaHNYecku M301MPOBaHO OT HanpsKeHUA nutaHna (c 3awwmTon PELV) n apyrnx BbICOKOBONbTHbIX
Knemm.

CoepunHeHne USB He aABnAeTcA ranbBaHNYeCKn N30IMPOBAHHbIM OT 3alUTHOro 3asemneHus. K pasbemy USB Ha
npeo6pasoBartesie YacTOTbl MOXKHO MOAKIIOYATb TONIbKO N30NIMPOBaHHbIN nepeHocHon MK unun nsonvposBaHHbin USB-
Kabenb npeobpasoBarens.
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3.2 Kng

KN npeo6paszoeaTtens yactorbl (nvit)

Harpy3ka npeobpa3oBaTens 4acToTbl Masio BAMAET Ha €ro
KnA. O6biyHo KM npy HOMWHaNbHOW YacToTe ABUraTens
fmMN NOCTOAHEH Jake NPV N3MEHEHWUN BESIYVHDI
KpyTALero MOMeHTa Ha Bany asuratensa B npegenax ot 100
80 75 % HOMUHaNbHOro MOMEHT], T. €. B CJlyyae YacTUUHbIX
Harpysok.

KN npeobpasoBatens 4acToTbl He MEHAETCA AaXke npwu
Bbl6ope Apyrux xapakrepuctuk U/f.
OpHako xapaktepuctuku U/f Bnusitot Ha Kl gBuraTens.

KM HeckonbKo CHMXaeTca Npuv 3afaHuUmM YacToTbl
KommyTaumm Bbiwe 5 Ky, KM takke HemHoro
YMEeHbLUAEeTCA NPU HanpsaxkeHun nuTatowen cetn 480 B n
npu anvHe Kabens cebiwe 30 M.

Pacuet KMNJ npeobpa3soBaTens 4acToTbl

Mpwn onpepenexnmn KMNO npeobpasoBatens yacTtoTbl Ans
Pa3fIMYHbIX CKOPOCTEN U Harpy3oK MCMosb3ynTe
PucyHok 3.2. KoadoduumeHT Ha 3TO ArarpaMme Hy>KHO
YMHOXWTb Ha KO3GPULUUEHT 3bPeKTUBHOCTH, KOTOPbII
npvBeAeH B Tabnmuax TEXHNYECKMX XapaKTepuCTUK B
pa3penax 3.1.1 [lumaHue om cemu 3 x 380-480 B nepem.
moka v 3.1.2 [lumaHue om cemu 3 x 525-690 B nepem.
moka.

1.01
1.0
0.99

0.98 Vi

0.97
/
0.96 /

0.95
0.94
0.93
0.92

\
130BB252.11

Relative Efficiency

0% 50% 100% 150% 200%
% Speed

100% load — — 75% load

50% load — —25% load

PucyHok 3.2 TunuuHble Kpusble KN

Mpumep: MNpeanonoXxum Hannume npeobpasoBaTena co
cnegyloWmMMKN xapakTepuctukamu: 160 kBT, 380-480 B
nepemMeHHOro Toka, Harpyska 25 %, ckopoctb 50 %. Ha
PucyHok 3.2 nokasaHo 0,97 — HOMUHanbHas

3 EKTMBHOCTb ANA NpeobpasoBaTeNia ¢ MOWHOCTbIO 160
KBT cocTtaBnset 0,98. MakTnueckan 3GpdEKTUBHOCTb paBHa:
0,97 x 0,98 = 0,95.

KnpA aeuratens (nasur.)

KN nsuratend, noakntoyeHHOro K npeobpasosatesnto
YacToTbl, 3aBUCUT OT YPOBHA HamarHnumeaHuA. O6bIYHO
KMNJ nouTn Tak »e BbICOK, Kak 1 Npv NUTaHUWN ABuraTensa
HenocpeacTBeHHO oT ceTu. KM aBnratena 3aBmMcuT OT ero
Tmna.

B pnanasoHe KpyTAwero momeHta 75-100 % oT
HomUuHanbHoro KI[ asuratena npakTuyeckn NoCTosAHEH
KaK npu pabote oT npeobpasoBaTeNid YacToTbl, TaK 1 Npu
NMUTAHUN HENOCPEACTBEHHO OT CETWU.

Y ManomoluHbIx aBuratenen snmaHne Ha K
xapaktepuctuk U/f HeaHaunTenbHo. B To e Bpema ans
ABuraTtenen molHoctblo 11 KBT 1 Bbiwe nmeeTca
CYLeCTBEHHBI BbIMIPbILL.

Yactota kommyTauum Ha KIJ manomoLlHbix gBuratenen
00bIYHO He BnusieT. Ana asuratenein MowHocTbio 11 KBT n
Bbiwe KM yeennunsaetca (1-2 %) Nockonbky npu
BbICOKOW YacTOTe KOMMYTaLuUW TOK ABUraTeNs MMeeT NnouTu
naeanbHylo cMHycouganbHyto Gbopmy.

KNA cucrembl (Ncuctembl)

Ona Boluncnerns KNI cuctembl HEOGXOLMMO YMHOXUTb
KN npeobpaszosatens yactotbl (nvim Ha KM geuratens
(nasur):

NCUCTEMbI=NVLT X Nasur.

3.3 AKyCTMYeCcKun wym

AKyCTI/I‘IECKI/II‘/'I wym, co3fiaBaembli npeo6pa3OBaTeneM
4yacToThl, 06YCHOBJ1€H TpemMAa NCTOYHUKamu:

1. Jpoccenamy NOCTOAHHOIO TOKa MPOMEXKYTOUHOMN
Lenmu.

2. BcTpoeHHbIM BEHTUAATOPOM.

3. Opoccenem dunbTpa BY-nomex.

TunoBble 3HaueHnA, N3MEePEHHbIe Ha pPaccToAHun 1 m oT
6noka:

Kopnyc Mpwn nonHom ckopocTn
BeHTUnaTopa [AbA]
N110 71
N132 71
N160 72
N200 74
N250 75
N315 73
E1/E2 * 74
E1/E2 *¥* 83
F1/F2/F3/F4 80
F8/F9/F10/F11/F12/F13 84,5

* Tonbko 315 kBT, 380-480 B nepem. Toka. 450 KBT 1 500
KBT, 525-690 B nepem. ToKa.
** OcTanbHble 3HaYeHMA MOLHOCTU AnsA pasmepos E1+E2.

Ta6bnuua 3.9 YpoBHU aKyCTUUYECKOro WymMa
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Mpeo6pasosatenb yacrorbl P400-P1MO, T4/380-500 B
Hanpsax | Bpems
3.4 TllukoBoe HanpAaXeHne Ha ABurartene
OnuHa eHne HapacTaHus Viukosoe du/dt
Mpu nepeknoYeHNN TPaH3NCTOPa B UHBEPTOPHOM MOCTe kabens [m] | cetw [B] | [Mkc] [B] [KBT/Mkc]
Hanps)eHue Ha ABUraTene yBenunBaeTca co 30 500 071 1,165 1,389
ckopoctbio dU/dt, 3aBucswen ot: 30 400 0,61 0,942 1,233
. kabena gsuratens (Tuna, ceYeHUA, ANNHbI, 30 500 ' 0,80 0,906 0,904
HanMunA AN OTCYTCTBUA SKpaHMpyoLwen 30 400 0,82 0,760 0,743
060104KN)
Ta6nuua 3.11 P400-P1MO, T4/380-500 B
. WNHOYKTUBHOCTM
" C punempom dU/dt Danfoss.
Cob6cTBeHHaA MHAYKTMBHOCTb BbI3bIBaeT CKauyokK
HanpsxeHna Unykosoe Ha ABuUraTtene, Nocsie Yero oHo N110-N160, T7 (525-690 B)
CcTabunusmpyeTcs Ha ypPOBHe, 3aBUCKMOM OT Hamnps>KeHUs B Hanpsx | Bpemsa
NPOMeXyTouHou uenu. Bpema HapacTtaHnsa n nukosoe JnuHa eHne HapacTaHma | Viuxosoe du/dt
HanpaxeHne UnukoBoE BAMAIOT Ha CPOK Cy»O6bl ABuraTens. kabens [m] |cetn [B] |[MKc] [B] [KBT/MKC]
Ecnu nukoBoe HanpsiXeHre oYeHb BENIMKO, 3TO 0COHEHHO 150 690 0,36 2135 2,197
CUNbHO BAWAET Ha ABuratenu 6e3 nsonAumm dasHbix
06MoTOK. Mpu Manon anvHe kabens (HECKONbKO METPOB) Tabnuua 3.12 N110-N160, T7 (525-690 B)
BPeMA HapacTaHUA 1 NMUKOBOE HaMPSXXEHNEe HMXKe.
Ecnu kabenb asuratens umeet 6osnbliyio AnvHy (100 m), N200-N400, T7 (525-690 B)
BpemA HapacTaHuA 1 NUKOBOE HanpaxeHune Hanpsx | Bpemn
yBENMUMBaloTCA. OnuvHa eHune HapacTaHus Viukosoe du/dt
Kabena [m] cetn [B] |[MKc] [kB] [KBT/MKc]
Mpu ncnonb3oBaHuy asurateneit 6e3 GymakHOM M3onALUK 150 690 046 2210 1,744

da3 unu gpyroi yCMneHHoOM U3onALmmn, NPUrogHon ans
pPaboTbl OT TAKOrO NCTOYHMKA HANPSXKEHUS, Kak
npeobpasoBaTenb YacToTbl, Ha BbIXOAe NpeobpasoBaTens

YacToTbl CieflyeT YCTaHOBUTb CUHYCOUAANbHbIN GUILTP. Hanprx | Bpemn

OnuHa eHune HapacTaHus Vhnukosoe du/dt
YTobbl onpeaennTb NPUGAN3NTENbHbIE 3HAYEHWA ANA [IMH ka6ens [m] |cetn [B] | [MKc] [KB] [KBT/MKc]
Kabenei n HanpAXeHW, He yKa3aHHbIX 3[4eCb, 30 690 0,57 1,611 2,261
BOCI‘IOJ1b3yI7ITer aieayrownMmn NpakTn4ecknmMmn npasuiamu: 30 575 0,25 2,510

30 690 " 1,13 1,629 1,150

1. Bpems HapacTaHusA yBENMUMBAETCA/YMEHbLUAETCS
nponopuroHanbHO AnvHe Kabens.

2. Unvkosoe = HanpsxeHne uenu nocTOAHHOro ToKa
x 1,9
(HanpseHue Lenn NOCTOAHHOIO TOKa =
Hanps»xeHne cetn x 1,35).

3. 0-8 X Unykosoe
au| de = ———1TMKOBOE
Bpems HapacTaHus

M3mepeHuna BbinonHeHbl B cooTBeTcTBUM C IEC 60034-17.
OnvHa kabenen nsmepseTca B MeTpax.

OnuHa Kabens:

Ta6nuua 3.13 N200-N400, T7 (525-690 B)

Mpeo6pa3soBatenb yactoTbl P450-P1M4, T7/525-690 B

Ta6bnuua 3.14 P450-P1M4, T7/525-690 B

) C ¢unempom dU/dt Danfoss.

3.5 Ocobble ycnosus

3.5.1 Uenb cHMWXeHna HOMUHANbHbIX
XapaKTepucTmk

Ecnn npeobpasoBaTenb YacTOTbl NCMOMb3YeTCA NPU HU3KOM
aTMochepHOM AaBeHNM (BbICOKO Haf ypOBHEM MOps), Ha
HU3KMX CKOPOCTAX, C JJIMHHBbIMK Kabensamu, Kabenamu
60NbLIOro ceueHVA MAKN NPK BbICOKUX TemnepaTtypax

Ta6bnuua 3.10 N110-N315, T4/380-500 B

Mpeo6pasoBatenb yactotbl N110-N315, T4/380-500 B OKpy»atoLero Bo3ayxa, cnefgyeT pacCMOTpeTb

Hanpsx | Bpemsa BO3MOXHOCTb CHUXKEHUA HOMUHAMNbHbIX XapaKTepuctuk. B
OnuHa eHne HapactaHua | Viukosoe du/dt JaHHOM pasfene onucbiBaloTcA HeobXxoaMmble AeNcTBUS.
kabensa [m] |cetm [B] | [MKc] [kB] [kBT/MKc]
30 400 0,26 1,180 2,109
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3.5.2 CHWXeHne HOMUHaNbHbIX
XapaKTepuCTUK B Cllyyae HU3KOro
aTMocdepHOoro aaBneHua

C noHMKeHemM aTMOCPEPHOro AaBNIEHNA OXNaXKaaloLlas
CMoco6HOCTb BO3AYXa YMEHbLIAETCH.

Ha BbicoTe Hag ypoBHem mops MeHee 1000 M HMKaKoro
CHWXKEHMA CHMXEeHNEe HOMMHAsbHbIX XapaKTepuCTUK He
HY>HO, HO Ha BblcoTe 6onee 1000 M nokasartenu no
JonycTyMol TemnepaTypbl oKpyxatowein cpeabl (Tokep. cp.)
UM MaKCMManbHOMY BbIXOAHOMY TOKY (lswix) YXyALwatoTca B
COOTBETCTBUM C .

AnbTepHaTuBO ABNAeTCA bonee HU3KaA TemnepaTtypa
OKpy»Kalolel cpeapbl Ha 60NbLUNX BbICOTaX Hah YPOBHEM
MOPS, UTO NMO3BOJIAET 0becneynTb Ha 3TMX BbicoTax 100 %
BbIXOAHOMO TOKa. B KauecTBe npumepa uteHma rpadurka
paccMoTpum paboTy Ha BbicoTe 2 KM. [Mpun Temnepatype 45
°C (Tams, max - 3,3 K) poctyneH 91 % HOMUHANbHOTO
3HauyeHuWs BbIXOAHOro Toka. Mpu Temnepatype 41,7 °C
goctynHbl 100 % HOMMHaNa BbIXOLHOrO TOKa.

louT(%) °

100 %

o

[aa}

o

o

T~ &8
95
920
85
80

0 500 1000 1500 2000 2500 3000

Altitude (meters above sea level)*
PucyHoK 3.3 CHuXeHune BbIXOAHOro TOKa B 3aBUCUMOCTMN OT
BbICOTbl HaJi YPOBHEM MOpPA NMpu TemnepaTtype oKpy»KaloLei

cpepbl Tams, MAX

Q) 2
(o))
45 =4
[+a)
o
\ g
. 40
g HO
_g \
<
35
NO
30
0 500 1000 1500 2000 2500 3000

Altitude (meters above sea level)*
PucyHok 3.4 CHuxeHune BbIXOAHOTO TOKa B 3aBUCMMOCTMN OT
BbICOTbl HaJi YPOBHEM MOpPA Npu TemnepaTtype oKpy<atolei

cpeabl Tams, MAX

3.5.3 CHuXeHne HOMUHANbHbIX
rnapameTpoB npu paboTe Ha HU3KOM
CKOpPOCTH

Korga ABuratenb nofKioueH K npeobpa3oBaTenio YacToThl,
HeobxoarMo obecneunTb oxnaxgeHve ABuratens.

CTeneHb HarpeBa 3aBUCUT OT Harpysku Ha fBuraTesb, a
TaKkKe OT pabouel CKOPOCTH 1N BPEMEHN.

PeXXunm ¢ NOCTOAHHBIM KPYTALWMM MOMeHTOM (pexum CT)

B npriMeHEeHWAX C MOCTOAHHBIM KPYTALLMM MOMEHTOM
ABUraTesib MOXeT MOJSIHOCTbIO NOTPebNATb TOK, paboTas Ha
HU3KUX CKOPOCTAX. B Takmx cuTyaumax oxnaxgaioLime
BEHTUNIATOPbI He CMPABAAIOTCA C OXNaXKAeHem ABuraTens,
uTO NMPUBOAMT K ero neperpesy. Ecnu gsuratenn
MOCTOSAIHHO paboTaeT Ha 060POTaX, COCTaBAAIMUX MeHbLUe
NOMOBVHbI HOMVUHANIBHOFO 3HaYeHWA CKOPOCTY BpaLieHus,
HeobXOAMMO AOMONHUTENBbHO NOAABaTb BO3AYX ANA
OXNaXaeHusa ABuraTens.

Ona YMEeHbLUEHNA Harpy3kn MOXHO TakXe NCMNoJsib30BaTb
ABuratens 6onbluero pa3mepa. OpHako aBuratenb MoXeT
6bITb NNLWb Ha OAWH TUNopasmep 6onblue, yem
npeo6pa3OBaTenb 4acToTbl.

AJ'IbTepHaTVIBOVI 3TOMY ABNAETCA CHUXeHne YPOBHA
Harpysky nytem npmmeHeHuA 6onee MOLLHOrO ABUraTens.
OpHako KOHCTPYKUMA npeo6pa3OBaTenﬂ 4acToTbl
yCTaHaBnmMBaeT npenen ana HOMWHaNbHOW MOLLHOCT
asurartens.
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Pexxumbl ¢ nepemeHHON (KBagpaTUYHO 3aBUCMMON)
BeIMUNHON KpyTALllero momeHTa (VT)

B pexumax VT, Hanpumep, Npu yCTaHOBKe Ha Hacocax 1
BEHTUNATOPAX, FAe BeSIMY/Ha KPyTALero MOMeHTa
nponopuroHanbHa KBagpaTy CKOPOCTU, @ MOLHOCTb
nponopuroHanbHa Kyby CKOpocTu, HeT HeobxoanmMocTu B
[OMOSIHUTENBHOM OXMaXAEHUN UM CHUXKEHNUN
HOMUWHaNbHbIX XapakTepuUCTMK ABUraTens.

Kak BnaHO Ha rpaduKax, NpMBEAEeHHbIX HIXe, TUNnoBas
KpuBas VT HaxoauTca HUXe MakCMMarbHOro 3HaueHus
KPYTALLEro MOMEHTa NPU CHUXEHWN XapaKTepucTrK 1 Ha
MaKCVMasibHOM 3HaYeHUW Npu NPUHYAUTENbHOM
OXJIaXXAEeHNM BO BCEX CKOPOCTHBIX PeXxrmax.

—

04 —|=
0 10 20 30 40 50 60 70 80 90 100 110
v %

PucyHokK 3.5 MakcumanbHaa Harpyska gnsa ctaHgapTHOro
asuratens npu 40 °C

130BA893.10

TUNNYHBIA KPYTALMIA MOMEHT Npun
Harpyske VT

Makc. KpyTAWniA MOMEHT C
NPUHYAUTENBHBIM OXNaXXAeHnem

Makc. KpyTAWwmin MOMEHT

Tabnuua 3.15 MNMosAcHeHNA K PucyHok 3.5

YBETOMJIEHU

Pa6oTa Ha CBepXCMHXPOHHOI CKOPOCTU NpuBeAeT K
06paTHO-NPONOPLNOHANIbHOMY MOHVKEHMIO KPYTALLEro
MOMeHTa C YBeNn4yeHneM CKopocTu. 3To cneayet
NPUHATbL BO BHMMaHMe Ha 3Tarne NpPOoeKTNpPOoBaHMA BO
n3bexxaHue neperpysok gsuraTtens.

3.5.4 ABTOMaTuyeckas aganTtauus and
obecneueHna 3KCnIyaTaLNOHHbIX
XapakTepucTuk

MpeobpasoBatesib YacTOTbl MOCTOAHHO KOHTPONMpyeT
KpUTUYECKME YPOBHMW BHYTPEHHEl TeMrepaTypbl, TOKa
HarpysKu, BbICOKOrO HamnpseHna Ha NPOMEXYTOUYHON Lienu
M HU3KNX CKOpOCTel BpaleHua asuratens. MNpu
06HapYXEeHNN KPUTMYECKOro YPOBHA NpeobpasoBaTenb
YacTOTbl MOXET U3MEHUTb YacToTy U/ MeTof
KOMMYyTaLuMKn ans obecnevyeHns Hagnexalymx
3KCMNNyaTaUUOHHbIX XapakTepucTmk. CnocobHoCTb
aBTOMATUYECKN YMeHbLIaTb BbIXOAHOW TOK AOMNONHUTENIbHO
pacwpsaeT fOMNyCTUMble YCIOBUA dKCNyaTaluu.
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3.5.5 CHMXXeHVEe HOMUHANbHBIX XapaKTEPUCTMK B 3aBUCMMOCTM OT TemnepaTypbl
OKpy»KatoLei cpegpl

Mopenb
A HopmanbHasa neperpyska (NO), 110% 60 AVM HopmanbHasa neperpyska (NO), 110 % SFAVM

Kopnyca
Tunopasmep D 110 = 110 E
< ~
N110-N315 100 5 100 3
380-500 B a e

920 920

80

lout [%]
lout [%]
8

70 45°C 70 a0'c
45 C
50°C s0°C
60 60
55°C 55C
50 50
0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6
fsw [kHz] fsw [kHz]
Tunopasmepbl En F| e 2
o
~ 110 =)
P355-P1MO0 3 s
100 2 S
380-500 B @ 100 ]
= 90
=
- =%
3 80 S
3 &
. \\ 450(: 5 80
50°C 40°C
60 . 70 .
55°C 45°C
50 60 50°C
55'C
0 1 2 3 4 5 6 7
fsw [kHz] 50
0 1 2 3 4 5

fsw [kHz]

Ta6bnuua 3.16 Tabnuubl CHMKEHNA HOMUHANbHBIX XapaKTepUCTUK ANnA npeobpasoBaTeneil YacTOTbl C HOMUHAJIbHBIM HanpAXeHnem
380-500 B (T5)

Mopgenb
Kopnyca HopmanbHas neperpyska (NO), 110% 60 AVM HopmanbHas neperpyska (NO), 110 % SFAVM
°
Tunopasmep D 10 5 110 E
N110-N315 N g
100 g 100 ]
525-690 B = jad
— 90 90
5 80 =80
o o
7 I a5°c 70 agc
o 45°C
50°C 50°C
60 =5°C 60 557C
50 50
0 1 2 3 4 5 6 7 0 1 2 3 4 5
fsw [kHz] fsw [kHz]
S o
Tunopasmep D 110 5 110 3
N400 100 > s
= 100 3
525-690 B " I~ R 2
g \\\ %
geo g
- \\\\ 8 580
70 45°C 3 \
5o 70 a0°c
€ 55C 45°C
50 60 :EE
00 05 1.0 15 20 25 30 35 40 45 50 55
fsw [kHz] 50
0.0 0.5 1.0 1.5 2.0 25 3.0 35 4.0
fsw [kHz]
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Mopgenb
Kopnyca HopmanbHas neperpyska (NO), 110% 60 AVM HopmanbHas neperpyska (NO), 110 % SFAVM
Tunopasmepobl E n F 110 2 o 2
P450-P1MO 100 3 2
525-690 B o ~ 2 10 =
% \\\ 90
g & ™~ I~ g
2 ~ e a0
I~ 0 = \\
60 e 70 70°C
45°C
% 00 05 10 15 20 25 30 35 40 45 50 55 60 50°C
fsw [kHz] 55°C
50
0.0 0.5 1.0 15 20 25 3.0 35 4.0
fsw [kHz]

Ta6nuua 3.17 Tabnuubl CHMKEHNA HOMUHANbHBIX XapaKTepUCTUK ANA NpeobpasoBaTenieil YacTOTbl C HOMUHAJIbHBIM HanpAXeHnem
525-690 B (T7)

lFanbBaHMyeckan passAska B MCB 101

Ecnu undposblie Bxoabl 7, 8 v 9 [OMKHbI NOAKNOYATHCA
AnA paboTbl OT BHYTPEHHErO NCTOYHMKA NUTaHus 24 B
MPEUHaANEXKHOCTHU (knemma 9), HeO6XOAMMO COAMHUTD KNeMMbl 1 1 5, Kak
nokasaHo Ha PucyHok 3.7.

3.6 [lononHuTenbHble yCTPONCTBA U

KomnaHua Danfoss npegnaraetr IJJI/IpOKI/IVI ACCOPTUMEHT

AONOJIHUTENbHbIX yCTpOIZCTB n I'IpI/IHaAJ'Ie)KHOCTeVI anAa
Control card (FC 100/200/300)

npeobpasosatenen yacrorol VLT. S =TT — — — — — — — — = 2
| (-
| CPU | g
3.6.1 Mopynb BxOf0B/BbIXOQOB 00LEro R P R P A -
Ha3HayeHna MCB 101 General Purpose @
1/0 option MCB 101 <Z(
- - — — — - Joor - 1T — — — 1
Mogynb MCB 101 ncnonb3yetca ana yBenuueHua ‘ [ cpy | \
KonuuyecTtBa LMGPOBLIX M aHaNoroBbIX BXOAOB 1 BbIXOA0B ‘ ov \—’—‘ 24V \
npeo6pa3zoBaTena YacToTbl. Irsve DIG& ANALOG |
\ Ne +—  ANALOG —4| IN ane |
| 5kohm out 10k hmi
PasmeuteHme: MCB 101 gonkeH yctaHaBANBaTbCA B = < |
v} V)
= — £ _
o = m 0 S0~
rHesgo B npeoGpasoBaT?nﬂ 4yacToTbl. S sl 2| 2| 5|5 ESE .5§> g 5| g
. JononHutenbHbii moaynb MCB 101 O 5| 5| 5| | 83IS852S5+-3| | =
. PacwunpeHHasa pamka naHenu LCP X30/ | 1 ‘ 2 ‘ 3 ‘ 4 ‘ 5 ‘ 6 ‘ 7 ‘ 8 ‘ 9 ‘10 ‘11 ‘12
. KnemmHasa Kpbilwka AN
MCB 101 FC Series 2 W 1 i
oo
o
General Purpose I/O B slot < € €
= < <
S [ O\ © 0-10
SW. ver. XX.XX Code No. 130BXXXX @ S g ||vbC
i+ — -4 R Te v
c g g p ) PLC | s
= =t o
Z2:2 228533338 2¢ ) g s
oo o & o 8 & & T & 0 = < [ = N VvDC
ov 24V DC
X30/ | 1 | 2|3 |4 |5 |6 /|7 |8]9|10]11]12
.
PucyHok 3.6 MCB 101 PLC |
(NPN)
[
24V DC ov

PucyHok 3.7 MpuHuunnanbHaa cxema
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3.6.2 Undposble Bxogbl — Knemma X30/1-4

MNapameTpbl gna HacTpownku: 5-16, 5-17 n 5-18

Yucno YpoBeHb YpPOBHU HanpsxeHna Jonyck Makc. BxogHOI nmneaaHc
undpoBbIX HanpskeHna
BXOJ0B
3 0-24 B noct. |Tun PNP: +28 B, pnuntenbHo npuéAn3UTeNbHO 5 KOM
TOKa O6wwmn = 0 B +37 B TeuyeHne He meHee
Jlornyecknin «0»: Bxog < 5 B nocT. Toka 10 c
Jlornyecknin «0»: Bxog > 10 B noct. Toka
Tun NPN:
O6wwnin = 24 B

Jlornyecknin «0»: Bxog > 19 B noct. Toka

Jlornyecknin «0»: Bxog < 14 B noct. Toka

Ta6nuua 3.18 Linpposbie Bxoabl — Knemma X30/1-4

3.6.3 AHanoroBble BXoAbl HaNpsaKeHna — Knemmbl X30/10-12

MNapameTpbl gnAa HacTponku: 6-3%, 6-4* n 16-76
Yncno aHanorosbix BXOAOB MO CTaHfgapT30BaHHbIN Jonyck Pa3zpewwatowy | Makc. BXOLHOW umnefaHc
HanpsKeHno BXOAHOW CMrHan an
Ccnoco6bHoCT
b
2 0-10 B nocT. Toka +20 B pnutenbHo 10 6utoB npuénnsutenbHo 5 kKOM

Ta6bnuua 3.19 AHanoroBble BXoAbl HanpsXeHus — Knemmbl X30/10-12

3.6.4 Lundposble BbIxoabl — KnemMmbl X30/5-7

MNapameTpbl gnAa HacTpomku: 5-32 n 5-33

Yncno umdpoBbix BbIXO[OB
2

BbixopHoOI ypoBeHb Donyck Makc. nmnepaHc

0 B unm 2 B noct.ToKa +4 B > 6000Mm

Ta6nuua 3.20 Linpposblie Bbixoabl — Kiemmbl X30/5-7

3.6.5 AHanorosble BbixoAbl — Knemmbl X30/5+8

MNapameTpbl gnA HacTponku: 6-6* n 16-77

Yncno aHanorosbix BbIXOQOB ypOBeHb BbIXOAQHOIo CuUrHana ,ﬂOI’IyCK

Makc. umnegaHc
1 0/4-20 mA +0,1 mA

< 5000m

Ta6bnuua 3.21 AHanoroBble BbixoAabl — KneMmbl X30/5+8

MG20Z150 - VLT® saBnseTca 3aperucTpupoBaHHbIM TOBAPHbBIM 3HaKOM KoMnaHuu Danfoss 65



Dottt

Bbi6op PykoBoacTeo no npoektuposaHuio VLT® AQUA Drive FC 202

Relay 7 Relay 8

3.6.6 [JononHutenbHoe pene MCB 105

JononHutenbHbin mogynb MCB 105 copgepunT 3 rpynnbl

OAHOMNOJNOCHbIX KOHTAKTOB Ha ABa HanpaB/ieHUNA N OONXKeH

BCTaBNATbCA B rHe340 B anAa gononHWTenbHbIX YCTPOWNCTB.

Makc. Harpyska Ha knemmy (AC-1)V
(pe3uncTuBHas Harpyska)

240 B nepem. Toka, 2 A

Makc. Harpyska Ha knemmy (AC-15)"
(MHAYKTMBHAA Harpyska npu cos @ =
04)

240 B nepem. ToKa, 0,2 A

Makc. Harpyska Ha Knemmy (DC-1"

24 B nocT. ToKa, 1 A

130BA162.10

YBEMNYEHHbIX pa3mMepoB

(pe3ncTMBHaA Harpyska) E
~
Makc. Harpyska Ha knemmy (DC-13)V 24 B nocr. ToKa, 0,1 A =
o
(MHAYKTUBHaA Harpyska) a
MwuH. Harpy3ka Ha knemmax (mocT. ToK) |5 B noct. Toka, 10 MA
Makc. yactota KOMMyTaLumn npu 6 MuH1/20 ¢!
HOMWHaJIbHOW Harpyske/MuH. Harpyske
Tabnuua 3.22 dneKTpuyecKne XxapakrepuctTuku
1)
IEC 947, 4acmu 4 u 5 PucyHok 3.9 MpucoeanHeHne npoBOAOB K KiemMmam
[ononHuTeNbHbIN KOMMNEKT pene, 3aka3blBaeMblii
OTAEeNbHO, BKIIOYAET:
. Mogynb pene MCB 105 \ / 1 11 g
~
. PacwmpeHHyto pamky ana KpenneHua naHenu € é 3 14 |5 7 1819 110 2| <
PEHRYIO paMKy P / | | o o | — 8
MECTHOrO YNpaBfieHNA U KINEMMHYIO KPbILLKY @ @ O @ @ O O @ @ a

v )] e
w 4@D:

. Apnblk AnA AOCTyna nog KpbIWKy K
nepekntoyatenam S201, $S202 n S801
. KabenbHble xoMyTbl Ans KpenneHnsa kabenen kK
mogynio pene \ /
Hob6aeneHne MCB 105:
. Cm. yKasaH/A Mo MOHTaXKy B Hauyane pasfena
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° HEO6X0£|VIMO OTCOeANHNTDb NUTAaHNE OT Ppa3bemMoB
TOoKOBeOyLWKnX yacTen Ha Kiemmax pene.

. He nogkntoyaiite TokoBegyLue Kabenu pagom c
nposoakown ynpasnexus (PELV).
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Qlolp

. BbibepuTe dyHKUMUN pene B napameTpax 5-40 Pene ‘ ‘ ‘

¢yHkyul [6-8], 5-41 3adepxka eKknoYeHuUs, pese 2

[6-8] n 5-42 3adepxka sviknoyeHus, pese [6-8]. PucyHok 3.10 1) H3

2) TokoBepyLwaa yacTb

3) PELV

N —@D =
—A]®

6
D
|
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(MHpekc [6] — pene 7, unpekc [7] - pene 8 n nHaekc [8] -
pene 9)

lABHUMAHME!|

He o6bepnHAlTe HU3KOBONbTHbIE AeTalN U CUCTEMDI
PELV lNMpu ogHOM OTKase BCA cUcTemMa MOXKET CcTaTb
OMacHOW — MPUKOCHOBEHNE K Hell MOXKeT npuBecTu K
neTanbHOMY MCXOAY WK cepbe3HOol TpaBMe.
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3.6.7 Pe3epBHbIn uctouHnk MCB 107 Ha 24
B noct. ToKka (gon. yctponctso D)

BHewWwHMn NctouHnk nutaHma 24 B noct. Toka

BHeWHM NCTOYHMK NUTaHWA 24 B nocT. Toka MoXeT
NCMNOMb30BaTbCA B KAYECTBE HU3KOBOJIbTHOrO UCTOYHMKA
NUTaHWA ONA NAaTbl yNpaBaeHUs 1 niobbix Apyrux
YCTaHOBJIEHHbIX AOMONIHUTENbHbIX MAaT. BHEWHMI NCTOUYHMK
nuTaHuA obecneyrBaeT pPaboTy NaHeNn MeCTHOro
ynpasneHusa (LCP) n nepudepuiiHbix WWH B NOTHOM
obbeme (BKMoUaa yCTaHOBKY MapameTpos) 6e3
NOAKNIOUYEHMA K SNEKTPOCETU.

[nanasoH HanpsxeHna |24 B noctoaHHOro Toka *15 % (makc.

Ha Bxopge 37 B B TeueHune 10 )

Makc. BXoAHOWN TOK 22 A

CpefHWIN BXOQHOW TOK 09 A

Makc. gnvHa kabens 75 m

BxogHas emkocTHas < 10 uF

Harpyska

3afjepKKa npu nopave <06¢c

NNTaHnA

Ta6bnuua 3.23 TexHUYeCKMe XapaKTePUCTUKA BHELUHEro
WNCTOYHMKa NuTaHuA 24 B noct. Toka

C 3awmTon BXoao..

Homepa knemm:
Knemma 35: «-» BHELWWHEro UCTOYHUKA NUTaHuA 24
B nocrt. ToKa.

Knemma 36: «+» BHELIHEro UCTOYHUKa NUTaHuA 24
B nocrt. TokKa.

BbinonHute caiefyouime onepauvn.

1. CHUMUWTEe 3aKpbIBaOLWMI LUTOK NaHen MeCTHOro
ynpasieHus.

2. CHMMUTE KNEeMMHYIO KPbILLKY.

3. Ypanute nnaty pa3Bsa3ku Ans Kabenein un

NacTMacCoBYHO KPbILLKY CHU3Y.

4, BcTtaBbTe 4ONONHUTENBHBIN pPe3epBHbIA UCTOYHUK
nuTaHns 24 B nocT. Toka B AOMNOJIHUTENbHOE
rHespo.

5. YcTaHOBWTE pa3BA3bIBAIOLLYIO NaHesb.

6. YCTaHOBUTE KNIEMMHYIO KPbILWKY 1 MaHesnb

MEeCTHOro ynpasJieHNA Unn 3aKprBaIOLL|,I/IVI LWANTOK.

Mpw NUTaHUK Lenu ynpaBiieHUA OT AOMOHUTENBbHOMO
pe3epBHOro nctoyHnka MCB 107 ¢ HanpsxeHnem 24 B
MOCT. TOKa BHYTPEHHWI NCTOYHUK 24 B aBTOMaTMyeCKM
OTKJII0YaeTCA.

3.6.8 gononHuUTenbHOE aHaNorogoe

ycTponcTso BBoga/Bbisoga MCB 109

MpennonaraeTcsa, YTO NsaTa aHaNOroBblX BXOAOB/BbIXOA0B
6yneT MCNoNb30BaTbCA B CliefyoWmX Cydanx:

. PesepBHoe NMTaHWE ANA TaKTOBOro reHepartopa
Ha nnaTte ynpasiieHnA

° Ona 06blYHOrO paclumpeHna Bbl60pa aHanoroBsbIX
BXOJ0B/BbIXOA0B, npeaycMoTpeHHbIX Ha nnate
ynpaeiieHnA, Hanpumep npyu MHOro3OHHOM
ynpaeiieHnn C TpemMma aatynkamn gaBneHuA

. HacTpoiika npeobpa3oBaTtens yacToTbl B 65ioke
AeLeHTpanM30BaHHOIro BBOAA/BbIBOAA,
nopaepuBatowem Cuctemy ynpasneHusa ans
30aHVI, C BXOJaMW 1A JaTYMKOB U BbIXOAAMM
ANA pabourix 3aCNIOHOK M MCMONHUTENbHBIX
YCTPOWCTB KfanaHoB

. MNMNA-perynatopbl paclMpeHHOW NOAAEPKKN C
BXOAamMu/Bbixodamu AnA BXOAOB YCTaBOK, BXOAOB
npeobpasoBaTesnieil/aaTuMKoOB N BbIXOLOB AN
NCMONTHUTESbHBIX YCTPONCTB.BXOA0B
npeobpasoBarenei/gaTunkos

CONTROL CARD (FREQUENCY CONVERTER) =
- \ 3
| 3
CPU | =
\ > R
. ov S 24VDC b=
_ . _ o _ 3L _ _|vbC . _
ANALOG I/0 =z
OPTIONMCB109 | | R
\ \
| CPU RTC v |
LITHIUM
\ T BATTERY |
| ‘ |
| ANALOG INPUT ANALOG OUTPUT \
| al |
z
\ Ol |
=18 =18 =8
z z z 3z | 32 | 3z |
< < < |3 |3 <|3
1‘2‘3‘4‘5‘6‘7‘8‘9‘10‘11‘12

Pt1000/
Ni 1000

7/
<TmA

7/
<TmA

7/
<TmA

PucyHok 3.11 MpuHuunuanbHasa cxema aHaNoroBbiX BXOA0B/
BbIXOAOB, NPeAyCMOTPEHHbIX B Npeobpa3oBaTesie 4acToTbl
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KoHdurypauns aHanorosbix BXO40B/BbIXO4OB
3 aHanoroBbIX BX0OAa, CNOCOBHbIX NPUHUMATDL CregyioLuee:

. 0-10 B nocr. Toka

i
° 0-20 MA (Bxop HanpseHua 0-10 B), K knemmam HeobxoanMo nogkounTb pesuctop 5100m (cm. BHUMAHUE!)

. 4-20 MA (Bxog HanpspkeHus 2-10 B), kK knemmam Heobxoaumo noaknounTb pesuctop 5100m (cm. BHUMAHWE!)

. Jatumk Temnepatypbl Ni1000 conpotusneHnem 1000 Om npm 0 °C. TexHNYeCKne xapakTepUCTUKN B COOTBETCTBUM C
DIN43760

. Jatumk Temnepatypbl Pt1000 conpotusneHrem 10000M npu 0 °C. TexHMuecKne XxapakTepucTuky cornacHo IEC
60751

3 aHanorosbIx Bbixoga HanpsxeHusa 0-10 B nocT Toka.

YBENOMJIEHU

O6paTnTe BHMMaHNE Ha 3HaUYEHUA, UMeIoLMEeCcA B Pa3NNYHbIX CTaHAAPTHBIX rPynnax pesncropos.
E12: bavailwee cTaHfapTHOe 3HaueHue 470 OM, co3paloulee Bxog 449,9 OM n 8,997 B.
E24: bnvxailwee cTaHJapTHOe 3HayeHue 510 OM, co3paloulee Bxog 486,4 OM n 9,728 B.
E48: bnvxailwee cTaHfapTHOe 3HayeHue 511 OM, co3palouiee Bxog 487,3 OM n 9,746 B.
E96: bnmxailwee cTaHfapTHOe 3HaueHue 523 OM, co3paloulee Bxog 498,2 OM n 9,964 B.

AHanorosble Bxoabl — Knemma X42/1-6
lpynna napameTpoB ana cuntbiBaHuaA: 18-3* Ananoz.nokasaHus. MoppobHee cM. «PyKOBOACTBO MO NMPOrpaMmmnpOBaHMIO».

lpynna napameTpoB anA HacTpomnku: 26-0% Pex. aHanoez.8e/8vi8, 26-1* AHanozoebil 8x00 X42/1, 26-2* AHanozo8eblili 8x00 X42/3 u
26-3* AHanoz08bil 8x00 X42/5. MoppobHee cMm. «<PyKoBOACTBO MO MPOrPamMMUpPOBaHMION.

3 aHanorosbIX . Paspewatowan YactoTa
Pa6ouuin gnanasoH TouHoCTb Makc. Harpyska UmnepaHc
BXofja CNoco6HOCTb BbIGOPKIU
Mcnonb3yetca Kak | ot -50 °C go +150 °C 11 6ut -50 °C 3Ty - -
BXO[4 +1 °K
naTymka +150 °C
TemnepaTypbl +2 °K
Wcnonb3yetca Kak 0,2 % OT noNHoun
+/-20 B Okono
Kak BXxof 0-10 B nocT. ToKa 10 6uToB WKanbl Npu pacy. 24 Ty
HenpepbiBHO 5 kOm
HanpsKeHna Temnepatype

Ta6bnuua 3.24 AHanoroBsble BXogbl

Korpa ncnonb3yeTtca ons Hanps»KeHUs, aHarorosble BXOAbl

MacWTabrpyoTCA NapameTpamu Ans Kaxkgoro Bxoga.

Korpa ncnonb3yetca ans gaTunka TemnepaTypb,

Mpwn paboTe ¢ gatuvkamu TemnepaTypbl MakCMManbHas
ANVHa Kabensa ¢ HesKpaHMPOBaHHbIMW/HECKPYUYEHHbIMU
KUnamm gna nogknoyeHnsa gatynkos coctasnaet 80 m.

MacwTabmpoBaHMe aHaIoroBblX BXOAOB YCTaHaBNMBaETCA
npenBapuTeNibHO Ha HEOOXOAUMbBIV YPOBEHb CUrHana ans
3alaHHOro TemnepaTypHOro AuanasoHa.

Ecnu aHanoroBsble BXOAbI UCMONb3YIOTCA ANA AAaTUMKOB
Temneparypbl, 3HaUEHNA CMrHana o6PaTHON CBA3M MOXHO
cunTbIBaTb B rpagycax Kak °C, tak u °F.
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AHanoroBble Bbixogbl — Knemma X42/7-12

lpynna napameTpoB Ana cuMTbiBaHWA 1 3anmcu: 18-3%.
MoppobHee cM. «PyKOBOACTBO NO MPOrpaMMmMpPOBaHMIO».
lpynna napameTpoB Aansa HacTpounku: 26-4* AHanoe.ebixo0
X42/7, 26-5* AHanoe.ebix. X42/9 u 26-6* Ananoa.evix. X42/11.
MoppobHee cM. «PyKOBOACTBO NO MPOrpaMMmnpPOBaHMIO».

3 YpoBeHb |Pa3pewatowy |JInHeiHOCTb | Makc.
aHanoroBbIX | BbIxogHOr |as Harpyska
BbixoAa O CUrHana |cnoco6HocTb
BonbT 0-10B 11 6ut 1% ot 1 MA
nocT. TOKa nosiHon
LKasbl

Tabnuua 3.25 AHanoroeble BbiIXoAbl

AHanorosble BbIXOfAbl MacLLUTabUPYOTCA NapameTpamm ans
KaXkgoro BbixoAa

MpucearBaeman GyHKLMA MOXKET BbIOMPATbCA C MOMOLLbIO
MapameTpoOB U MMEET Te e CamMble 3HaUEHUA, YTO 1 B
CNlyyae aHanoroBbiX BbIXOAOB Ha MnaTe yrnpaBieHus.

bonee nonpo6Hoe onncaHmne napameTpos CM. B
<(PyKOBOﬂCTBO no NPoOrpaMmMmnpPoOBaHUIO».

Yacbl peanbHoro BpemeHnu (RTC) ¢ pesepBHbIM
MCTOYHUKOM NMUTaHUA

®opmat AaHHbIX Yacos RTC BKOYaeT rofl, Mecal, Ynco,
Yacbl, MUHYTbI U fileHb Hefenu.

TOYHOCTb YacoB He xyxe 20 mnH.-1 npu 25 °C.

Ecnn npeobpa3soBatenb yactoTbl paboTtaet npu
TemnepaTtype oKpyaiolero Bosgyxa 40 °C, BCTpoeHHas
pe3epBHas nuTneBas 6aTapen CIYXWUT B CPeHEM He MeHee
10 net. B ciyyae oTkasa pesepBHON GaTapeu
[OMNONHNTENIbHOE YCTPONCTBO aHaNIoroBOro BBOAA/BbIBOAA
cnepyeT 3aMeHUTb.

KackagHoe ynpaBneHue — 3To obLyas cuctema KOHTponsa u
ynpaBneHys, NCNonb3yemas L1 KOHTPONA MnapanienbHO
BK/IOUEHHbBIX HACOCOB UMW BEHTUNATOPOB ANA
3HepProspdeKTUBHOro NCNoNb30BaHMS.

[ ONONHNTENbHBIN KacKafHbI KOHTPOJIEP NO3BONSAET
YNpaBATb HECKOJIbKMMMW HAaCcOCaMU, BKITIOYEHHbIMU
napasnienbHO Takum 06pasom, UTO UX MOXKHO
paccMaTpurBaTh Kak ofuH 60nbLWoN Hacoc.

Mpu ncnonb3oBaHWMM KackagHbIX KOHTPOMIEPOB OTAeNbHbIe
HaCcoCbl aBTOMATMYECKN BKJIOYAIOTCA 1 BbIK/OYalOTCA
Takum o6pa3om, YToObl MONYUYUTb Ha BbIXOAE CUCTEMBI
HeobXofVMble BENIMUMHBI pacxofa unv faeneHus. Kpome
TOro, MPOV3BOANTCA PErynmpoBaHme CKOPOCTU HAaCOCOB,
NOAKMIOYEHHBIX K NpYBOAamM VLT® AQUA Drive FC 202, uto

obecneunBaeT niaBHOE U3MEHEHNe BbIXOAHOIoO napameTpa
cncrembl.

=
| | | | .-
2
]
1 2 3 4 5 -
1 2 3 4 5

PucyHok 3.12 MNocnepnoBaTtenbHoe ynpaBneHue HeCKoNbKMMN
Hacocamu

KackagHble KOHTponepbl — 3TO AOMNONHUTENbHbIE
annapaTtHble 1 NporpamMmMHble CPefcTBa, KoTopble MOFyT
pob6aenatbea kK VLT® AQUA Drive FC 202. AnnapaTtHas
yacTb NpeacTaBnseT coboi AONONHUTENbBHYIO NnaTy,
cofepxallyto Tpu pene, KoTopas BCTaBnseTcA B rHe3go B
npusopga. locne ycTaHOBKMN JOMNOHUTENbHbIX YCTPONCTB
napameTpsbl, Heo6xoaNMble ANA NoAAepP)KaHNA KOPPEKTHOW
paboTbl GYHKLMI KacKafHOro KoHTponnepa, byayt
LOCTYMHbl Ha NaHenu ynpaeneHua (rpynna napameTpos 27-
** Extended Cascade Control). PaclunpeHHbI KacKagHbii
KOHTpoOnnep npepocrtasnsaet 6onee wupokne
bYHKUMOHaNbHblE BO3MOXHOCTH, YeM 6a30Bblil KacKafHbIN
KoHTponnep. OH MoXeT 6blTb UCMONb30BaH ANA
pacwupeHus 6a30BOro Kackaga Tpemsa pene u gaxe Ao
BOCbMM pefie C YCTaHOBJIEHHOW NNaTon yNyuleHHOro
KacKaflHOro KoHTponnepa.

XoTA KacKafHblll KOHTponNep npefHa3HayeH ans
NPVMEHEHUA B HACOCHBIX YCTAHOBKAX Y HACTOALWMIN
JOKYMEHT OMMCbIBAET €ro MMEHHO AnA AaHHOro
NPVIMEHEHUA, KaCKafHbI/i KOHTPOJIEP MOXHO TakKe
MCMosNb30BaTb B NOObIX CUCTEMAX, TPEOYOLNX
napannenbHon PaboTbl HECKOMBbKMX 3NEKTpoABUraTesNei.

Pa6oTa cuctembl «rnaBHbI/BeAOMbIN»

MporpammHoe obecneyeHne PacLIMPEHHOrO KackagHoro
KOHTponnepa gencreyet ¢ ogHoro npusoga VLT AQUA,
060pyAOBaHHOIO NNaToN AOMONIHUTENBHOIO PaCLUMPEHNS
KacKaflHOro KOHTponnepa. IToT npeobpasoBaTeslb YacTOThl
paccmaTtpurBaeTca Kak rnasHbin npueogd. OH ynpasnaeT
rPynmnow HaCcoCOB, KaXKAbl N3 KOTOPbIX KOHTPONUpyeTca
npeobpa3soBaTteniemM YacToTbl UAW MOAKIIOYEH
HernocpeACcTBEHHO K CETU Yepes3 KOHTaKTop uin
YCTPOWNCTBO MNaBHOro nycka.

Kaxablii 4ONONHUTENbHBIN Npeobpa3oBaTenb YacToTbl B
CUCTEME CUMTAETCS NMOAUMHEHHbBIM NPYBOAOM. DTUM
npeobpa3oBaTensm 4acToTbl He TpebyeTcs yCTaHOBKa
JOMONHUTENbHON NNaThl KACKaAHOro KoHTposnepa. OHu
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paboTaloT B pexrMme pasoMKHYTOro KOHTypa 1 nosyvatoT Kaxkablil HacoC nepemeHHON U GUKCUPOBaHHOW

CBOW 33aflaHNA CKOPOCTW OT rnaBHoro npusoga. Hacocsl, CKOPOCTM YNpaBAeTCsA C MOMOLLbIO pene B rMaBHOM

NMOAKIIOYEHHbIE K 3TUM MPMBOAAM, PaCCMaTPUBAIOTCA KakK npuBoge. MNpeobpasoBaTesib YaCTOTbl C YCTAHOBAEHHON

HaCcoCbl NepPeMeHHON CKOPOCTMU. [OMONHUTENbHOM NNATON KaCKafHOro KOHTpoiepa numeet
NATb pene AnA ynpasneHusa Hacocamu. [1Ba pene BXoaAT B

Kaxabli [OMONHUTENbHbIN HAaCOC, MOAKMIOUYEHHbIN K CeTn CTaHAAPTHYIO KOMMNEKTaLnio npeo6pasoBaTena YacToTbl;

Yepes KOHTAKTOP WK YCTPOICTBO MIABHOMO MycKa, [OMOJSHUTENbHbIE TPY pefie HAXOAATCA Ha LOMNOMHUTENIbHON

CUMTAETCA HACOCOM (UKCUPOBAHHOI CKOPOCTM. nnate MCO 101 unn Bocemb pene 1 cemb LNdpPOBbIX

BXOAOB HaxoAATCA Ha gononHuTtenbHon nnate MCO 102.

OcHoBHoe pa3nuuune mexgy MCO 101 n MCO 102 — 310
KONMYECTBO JONONHUTENbHBIX pene, JOCTYMNHbIX And
npeo6pasosartensa yactoTbl. Korga MCO 102 ycTaHoBnEH,
peneiiHaa gononHuTenbHas nnata MCB 105 moxeT 6bITb
ycTaHoBfIeHa B ¢foT B.

KackagHblii KOHTpoRNep MOXeT YynpaBnsATb HECKONbKUMY
Hacocamu nepemMeHHon N GUKCUPOBAHHOWN CKOPOCTM.
MoapobHee BO3MOXHbIE KOHbUIYpaLWUX ONUCHIBAOTCA B
3.6.9 O6uwjee onucaHue. C Uenblo YNpoLleHns, B HacToALEeM
pyKOBOLCTBE ANsl ONUCAHUA NEPEMEHHOMO BbIXOLHOMO
napameTpa rpynrbl HACOCOB, YNpPaBNAeMbIX KacKaHbIM
KOHTPONNEPOM, UCMOJb3YIOTCA AaBfIEHNE 1 NOTOK.

3.6.9 O6lee onncaHune

MporpaMmmHoe obecneyeHne paclUMPEHHOTO KacKagHOro
KOHTpoOsnepa AencTByeT ¢ OQHOro npmeoaa VLT® AQUA
Drive FC 202, 060pyf0oBaHHOrO MaToin JONOMHUTENIbHOMO
pacliMpeHna KackagHoOro KoHTponnepa. IToT
npeobpa3oBaTtesib YacTOTbl PACCMaTPUBAETCA KakK FMaBHbIi
npusoA. OH ynpasnAeT rpynnon HacoCoB, Kaxabln 13
KOTOPbIX KOHTPONNPYeTca NpeobpasoBaTenem 4acToTbl UK
NOAKNIOYEH HEMOCPEACTBEHHO K CETU Yepe3 KOHTaKTop Unm
YCTPOMCTBO MNaBHOro Mycka.

Kaxzblii [ONONHUTENbHbIV Npeobpa3oBaTesb YacToTbl B
CUCTEME CUMTAETCA NMOAUYMHEHHbIM NPYBOAOM. DTUM
npeobpa3oBaTenaimM YacToTbl He TpebyeTcs yCTaHOBKa
LOMNOSHATENBHON NAaThl KACKaAHOro KoHTposnnepa. OHu
paboTaloT B peXxmme pPa3oMKHYTOrO KOHTYpa 1 Nosyyaiot
CBOM 3aflaHnsA CKOPOCTU OT FlaBHOro npueoga. Hacocol,
NOLKIIOUEHHbIE K 3TUM NPUBOAAM, PAacCMaTPUBAIOTCA Kak
HaCcoCbl NepeMeHHON CKOPOCTH

Kaxkabln JONONHUTENbHbIA HAaCOC, MOAKMIOUYEHHbIN K CeTU
yepe3 KOHTAKTOP UMK YCTPOWMCTBO MNaBHOMO MycKa,
CUYMTaeTCA HacOCOM GUKCUPOBAHHOW CKOPOCTMU.
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Kaxkablil HacoC nepemeHHON unu GUKCUPOBaHHOWN Kak po6aBuTb gononHutenbHoe yctpoinctso MCO 101:
CKOPOCTM ynpaBnaeTca C MOMOLLbIO pene B raBHOM . Heobxoanmo oTcoeanHUTb NuTaHue ot
npvsope. MpeobpasoBaTesib YaCTOTbl C YCTaHOBIEHHOM npeobpasoBartens YacToTbl.

AOMONHUTENbHOM NNATON KaCKafHOro KOHTposiepa umeet
NATb penie AnA ynpasneHusa Hacocamu. [1Ba pene BXomAT B
CTaHAAPTHYIO KOMMeKTauuio npeobpasoBaTens 4acToTbl;

. Heobxoanmo otcoeanHWTb NUTaHue OT pa3bemoB
TOKOBEAYLNX yacTen Ha Knemmax pene.

[OMNOMHUTENbHbIE TPW pene HaXOAATCA Ha AOMONHUTENbHO ° CHuMUTE NaHenb MeCTHOro ynpaenexus, 3
nnate MCO 101 unu Bocemb pene u cemMb LM$POBbIX KNEMMHYIO KPbILLKY 1 USBIEKITE PDaMy MaHenn 13
BXOAOB HaXoAATCA Ha gononHutenbHon nnate MCO 102. FC 202.
. BctaBbTe gononHutenbHbin mogynb MCB 101 B
OcHoBHoe pasnuume mexgy MCO 101 n MCO 102 — 310 ruesno B.
KOJIMUECTBO AOMOSTHUTENbHBIX pesie, AOCTYMHbIX 41s R MoakniounTe KaGenn ynpasneHns 1 npuKkpenmTe

npeobpasosatensa yactoTbl. Korga MCO 102 ycTaHOBREH,
peneliHaa gononHuTenbHasa nnata MCB 105 moxeT ObiTb
ycTaHoBfeHa B /10T B.

Kabenu K waccy ¢ NoMoLbio KabenbHbIX XOMYTOB.

. CTapaVITECb He CMelunBaTb pa3Hble CUCTEMDI.

. BcTaBbTe ygnunHeHHy0 pamy 1 KnemmHyto
KackagHbIl KOHTPONEP MOXKET YNPaBAATb HECKONbKUMM KPbILIKY.
Hacocamy nepemeHHoln N GUKCUPOBAHHOWN CKOPOCTM. . YCTaHOBUTE Ha MecTo naHenb LCP.
MoppobHee BO3MOXHbIe KOHOUIYpaLmy ONUCbIBaloTCA B
cnepytowem pasgene. C Lenbio YNpoLleHns, B HacTosLeM ° MoakmiounTe nUTaHme k npeobpasosatenio
pyKoBOACTBE AN1A OonNncaHnA nepemMeHHOro BbIXogHoro HacTotel.
napameTpa rpynrbl HACOCOB, yNpaBnAeMblX KacKagHbIM Relay 10 Relay 11 Relay 12 §
KOHTPOJI/IEPOM, NCNONb3YIOTCA AaB/ieHMe N MOTOK. B S B %
R
3.6.10 MCO101, paclwumpeHHoOe KackagHoe
ynpasJieHne \ NC fﬂ NC NC \
1123|4567 ]8]9 /101112
JononHutenbHbiit moaynb MCO 101 cogepuT 3 rpynnbl e e L L L
nepekxioYaloLLX KOHTAKTOB N MOXET BCTaBNATbCA B O Q Q O Q Q Q Q Q Q Q Q
OOMONHUTEeNbHOE rHe3ao B. PucyHok 3.13 MNpucoeanHeHne npoBoAoOB K Knemmam
Makc. Harpyska Ha Knemmax (nepem. 240 B nepem. ToKa, 2 A
TOK) 2
N
Makc. Harpyska Ha Knemmax (noct. Tok) |24 B nocrt. Toka, 1 A E
MwuH. Harpy3ka Ha knemmax (moct. ToK) |5 B noct. Toka, 10 MA %
Makc. yacToTa KOMMyTaLMn npw 6 MuH1/20 ¢!
HOMWHaJIbHOW/MUHMaNbHON Harpyske

Ta6nuua 3.26 dneKkTpuyeckne xapakTepucTmkm

|
|ABHM.MA.H—M—EJ—| PucyHok 3.14 MNpucoeanHeHne NpoBoAOB K Knemmam

MpegynpexaeHne o ABOHOM NUTaHUA

YBENOMJIEHU

MomectuTte ApnbIK Ha pamy naHenu LCP, Kak nokasaHo
Ha pucyHke (cooTBeTcTBYyeT Tpe6oBaHuAM UL).
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3.6.12 KomnnekT gUCTaHLUMOHHOIo
MOHTa)Ka MnaHenn MecTHoro
ynpasneHua

o

12

?

130BA176.11

- -

= -
€l
- &l

AN
4@D><

LCP MOXHO ycTaHOBUTb Ha nepefHel CTOpOoHe LWKada ¢
NMOMOLLbIO BLIHOCHOFO MOHTaXXHOFO KoMnekTa. Kopnyc —

IP66. MOMEHT 3aTAXKKM KPENeXHbIX BUHTOB AO/MKEH ObITb
/ He 6onee 1 Hm.

o

IP66, nepepHAan

Of- |-
—
w 4@D:
—s

- -

Kopnyc naHenb

4@D N

MakcumanbHas gnvHa Kabena mexgy LCP u

610KoM 3m
1 1 1 CraHpapT cBA3n RS-485
4
\\[ 1% 2 |3 |45 |67 ] 819 1101112 Ta6nuua 3.28 TexHnyeckne XxapakTepucTuku
| f e o
DIDIDIODIPIDIOIOIDIDID a5205mm -
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ (2.54+0.04 in) %
2 2 2 S
R
PucyHok 3.15 Knemmbi ® B
O
<
&
1 [H3 g =
2 |Tokosepyuiaa yacTb % 3
o
3 |PELV Panel or | H
cutout ARG
Tabnuua 3.27 MNosacHeHna K PucyHok 3.15
[ABHUMAHWE!
N PucyHok 3.16
He o6bepnHATe HU3KOBOMbTHbIE AeTanu u
cuctembl PELV
Komnnektbl LCP
3.6.11 Topmo3Hble pe3ucTopbl o
g
B npunoxeHnax, B KOTOPbIX ABUraTesnb NCMNONb3yeTca B §
[aal

KayecTBe TOPMO3a, ABUraTeslb reHepupyeT SHepPruio,
KoTopasn BO3BpallaeTca B npeobpasoBaTenb YactoTbl. Ecnm
SHEeprvsA He MOXeT nepefaBaTbca obpaTHO B ABUraTesb,
HanpsXeHve B Lienn NoCTOAHHOro Toka Npeobpa3soBaTens
noBbllLaeTcA. B npunoxeHnax ¢ 4acTbiM TOPMOXKEHMEM
W/Vinn C Harpyskamu, UMelLwmnMmn 60nbLIOA MOMEHT
WHepLMKn, Takoe NoBblleHWe BefeT K OTKIIOYeHUIo
BCNIEACTBME MepeHanpsxeHua B npeobpasoBaTene u, B
pe3synbTaTe, K OCTaHOBY. [1nAa paccenBaHUA sHepruu,
BbipabaTbiBaeMol Npu pekynepaTMBHOM TOPMOXEHMWU,
NCMONb3YyI0TCA TOPMO3Hble pe3nctopbl. Pesnctop
BbI6MpaeTcAa No BeNNUYMHE aKTUBHOIO COMPOTUBIIEHNS,
HOMWHany paccenBaeMoin MOLHOCTM 1 pa3mepam.
KomnaHua Danfoss npepnaraeT WMPOKNA acCOPTUMEHT
Pa3fINyHbIX Pe3NCTOPOB, CneLmnanbHO NpefHa3HauYeHHbIX
ANA onpefenieHHbIX TUNOB NPMBOA0B KoMnaHun. O
noabope pasmepoB TOPMO3HOIO pe3ncTopa CM.

2.13 ¥npaeneHue ¢ noMowblo PyHKUUU MOPMOXeEHUSA .
KogoBble HOMepa MOXHO HanTn B 4 3akas.

PucyHok 3.17 MoHTaXHbii Komnnekt ana LCP, Bknovatowmn
rpadpuueckyto naHenb LCP, Kpenex, Kabenb (3 M) n npoknagKy
Homep ana 3akasa 130B1113
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130BA200.10

PucyHok 3.18 MoHTaxHbIli KomnneKT ana LCP, Bkniovatowmin
unoposyto LCP, Kpenex n npoknagky.
Homep 3akasa 130B1114.

3.6.13 OunbTpbl Ha BXoAe

6-MMNYNbCHBIV AVNOAHbBIN BbINPAMUTENb Bbl3blBaeT
rapMOHUYECKne NcKaxkeHUa. TOKMN rapMOHKK BO3LENCTBYIOT
Ha yCTaHOBNEeHHOe nocnefoBaTenbHoe 060pyAOBaHMe TaK
e, KaK 3TO fienaloT peakTuBHble ToKW. CnefoBaTenbHoO,
rapMoHUYEeCKMe NCKAKEHNA MOTYT MPUBECTU K neperpesy
nuTarowero TpaHcpopmatopa, kabenen n 1. a. B
3aBMCMMOCTUN OT MMMeAaHca 31eKTPOCeTU FrapMoOHMYecKoe
NCKa)KeHMEe TOKa MOXKET NPUBECTU K UCKAXKEHWIO
HanpsXeHNA, KOTOPOE, B CBOKD ouepeflb, OKaxeT
BO3AeNCTBME Ha Apyroe obopynoBaHue, nosyyatwollee
nuTaHne oT TOro e TpaHcpopmaTtopa. NckaxkeHune
HanpsXeHVA yBennumnBaeT noTepwu, NPUBOANUT K
npexneBpemMeHHOMY CTapeHuio 060pyaoBaHNA U B LIEIOM
HeycTonumnBomn pabote. BcTpoeHHasn KaTyllKa NOCTOAHHOIO
TOKa CHVPKaeT 6OMblUY0 YacTb raPMOHUYECKNX
COCTaBNALLMX, OfHaKO, ecnn TpebyeTca AOMNONHUTENbHOE
CHUXKEHME, MOXKHO BOCMOJSIb30BaTbCA ABYMA TMNamu
NaccuBHbIX GUNbTPOB, Npegnaraembix Danfoss.

Danfoss AHF 005 1 AHF 010 npegacTaensioT coboin
yCOBEPLUEHCTBOBAHHbIE GUNBLTPbI FAPMOHUK, C KOTOPbIMMU
He MOTyT CPaBHUTbCA TPAAMLMNOHHbIE GUIBTPbI FAPMOHMK.
®unbTpbl rapmoHuk Danfoss cneunanbHo pa3paboTaHbl Ans
MCMonb30BaHKA ¢ npeobpasoBarteny YactoTbl Danfoss.

AHF 010 cHw»KaeT Tokun rapmoHuk go 10 % n meHee, a AHF
005 — 00 5 % 1 MeHee Npu GOHOBOM UCKAXKEHUN, PABHOM
2 %, n ancbanaHce, paBHoM 2 %.

3.6.14 BbixogHble GunbTpbI

CKopoCTHas KoMMyTaLua npeobpasoBaTens YacToTbl
CO3[aeT HeKoTopble BTOpPUYHbIE 3$PEKTbI, KOTOPbIE BAUSIOT
Ha [BWraTenib ¥ 3aMKHYTOe OKpyxeHue. [Ina nogasneHus
3TnX No6oUHbIX 3bdeKTOB cnyxaT GUNbTPbI ABYX pasHbIX
TMnoB: ¢unbTp du/dt 1 crHycompanbHbln GUNLTP.

QOunbTpbl dU/dt

O6beanHeHHOe BO3feCTBYe ObICTPOro yBenmueHms Toka u
Hanps>KeHVs BbI3blBAlOT MEXaHNYECKUe Hanps>KeHVs B
n30nAUMK. BbiCTpble N3MEHEHWS SHEPTUM TaKKe MOTyT
OTpakaTbcA 06PaTHO B CETb MOCTOAHHOIrO TOKa MHBEpPTOpPa
W BbI3bIBaTb OTKoueHne. OunbTp du/dt cnyxuT ana
YMEHbLUEHUA BPEMEHMN HapaCTaHWUA HaNPsXKeHWs 1
NnpeaoTBpaLLeHUs BbICTPOro 3MEHEHMWS SHEPrn B
JBUraTtesie, TeM caMblM MO3BOSAA NPeAOTBPATUTb
NnpexaeBpemMeHHoe CTapeHne 1 NoBepPXHOCTHbIE NMpobou
nsonsuumn geuratens. Qunotpol dU/dt okasbiBaloT
6naronpuATHOE BAVSAHME HA U3NyYeHNe MAarHUTHOrO Mons B
Kabene, KOTOpPbIV coenHAET NpeobpasoBaTenb YacToTbl C
aBuratenem. KpriBas HanpsKeHMs ele coxpaHseTt
UMnNynbcHytlo dopmy, Ho oTHoweHne dU/dt ymeHbluaeTca
Mo CpaBHEHUIO C cucteMamm 6e3 Takoro dpunbTpa..

CuHyconpanbHble GpUAbTPbI

CuHycovaanbHble GUAbTPbI NpefHa3HaveHbl 4na
NPOMNYCKaHWA TONbKO HU3KMX YacTOT. BbiCOKME YacToTbl He
NPOMNYCKaloTCA, UTO NpugaeT mexaydasHoOMY HaMpsKeHWo
N TOKY CMHYCOMAanbHyo Gpopmy.

Mpw crHycorpanbHom popme KpuBbIX YKe He TpebyeTcs
1CNonb30BaTh C NpeobpasoBaTeNsimMy YacToTbl
cneumnancHble ABUraTeny, NMeLre YCUNEHHYIO N30MALMIO.
MN3meHeHne $opMbl KPYBOI TakKe NPUBOANT K CHUXKEHUIO
aKyCTUYeCKOoro wyma fBuratens.

B pononHeHue k 3ddekTy, okasbiBaemomy dunbtpom du/dt,
CUHYCOMZANbHbIA GUIBTP TaKKe CHUXKAET MeXaHUYeckne
HanNps>KeHVs B U30MAUMM U TOKU B NOALWIMMHUKAX
LBUraTess, yBenun4mnBas TeM CaMblM CPOK Cy6bl
LBUraTens v Nepuoabl Mexay pernameHTHbIMU paboTamu.
CuHycovganbHble GUAbTPLI NO3BOMAKT UCMONb30BaATb
6onee AnviHHbIe Kabenu ABuraTenen B Tex cyvasx, Korga
TpebyeTcs ycTaHOBKa ABWUraTens Ha yhaneHuu ot
npeobpasoBaTeNia YacToTbl. K coxaneHuio, AfivHa Kabens
OrpaHnueHa, NoCKosbKy GUILTP HE YMEHbLUAET TOKM
yTeuKkun B Kabensx.
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3.7 Onuuun anA BbICOKOW MOLLHOCTH

MPEAYNPEXKAEHUE

[inA BbIBOAA TennonoTepb, He BbIBEAEHHbIX Yepes3
TbUIbHbIV KaHan npeo6pa3oBaTensa 4acToTbl, 1
[OMNOJIHNTENbHbIX NOTEPb, FTEHePUPYEMbIX APYrMn
KOMMOHEHTaMV, YCTaHOBJIEHHbIMU BHYTPU Kopnyca, Ha
Koprnyce ycTaHaBNMBaeTCcA ABEPHON BeHTUnATop. Ana
BblGOpa COOTBETCTBYIOLLErO BEHTUNATOPA cnefyeT
paccunTaTb Tpebyembiii 06N NOTOK BO3AyXa.
HekoTopble nponsBoanTeny Kopnycos npeanaratot
co6CcTBEHHOE NporpammHoe obecneyeHue ans
BbIMONHEHUA TaKnx pacyeToB (Hanpumep, MO Rittal
Therm). Ecnn npeobpa3oBaTenb 4acToTbl ABNAETCA
€INHCTBEHHbIM TEMNOreHepupPYyoLMM KOMMOHEHTOM B
Koprnyce, MMHMaJIbHO Tpebyemblii pacxop Bo3fyxa npu
TeMnepaTtype oKpy»atowien cpeabl 45 ° anA
npeo6pasoBartenen Yacrotbl Tunopasmepa D3h n D4h
coctasnset 391 m*/u (230 Ky6.dpyTOB/MUH). Ecnn
npeobpasoBaTesib YaCcTOTbl ABNAETCA €ANHCTBEHHbIM
TennoreHepupymrLMM KOMNOHEHTOM B Kopnyce,
MVHVManbHO Tpebyembilii pacxop Bo3ayxa npu
TemMnepaTtype oKpyxatowien cpeabl 45 °C ana
npeobpasoBaTena yactoTbl TUNopasmepa E2 cocraBnaer
782 mM*/u (460 ky6. GpyTOB/MMH).

176FA252.10

3.7.1 YcTaHOBKaA KOMMIEKTa TblsIbHOroO
KaHaJla oxXJlaXgeHnAa B Kopnycax Rittal

B 3TOM pa3pene paccmaTprBaeTcA MOHTaX
npeobpasosatenein yactotsbl IPO0/IP20 (wacck) B coueTaHum
C KOMMNNEKTOM TbIJIbHOTO KaHana oxNaXkAeHUA B Koprycax
Rittal. B gjononHeHue K kopnycy TpebyeTcs noactaBka and
KpenneHus K nony.

PucyHok 3.19 YcraHoBKa IP00/IP20 (waccu) B Kopnyce Rittal
TS8

MwuH/ManbHble pa3mepbl Kopnyca
. Tunopasmep D3h: rny6brHa 500 mm, wrprHa 400
MM.

. Tunopa3smep D4h: rny6unHa 500 mm, wnpuHa 600
MM.

. Tunopasmep E2Pa3mep 6noka 52: rny6uHa 600
MM, wurpuHa 800 mm.
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MakcrmanbHble 3HaueHWA FyOrHbI U LWMPUHBI JONXKHbI
COOTBETCTBOBaTb TPeboBaHMAM MOHTaxa. [pun yctaHoBKe
HecKonbKux npeobpasoBaTesieil YacToTbl B OAHOM Kopryce
peKkomMeHayeTCA MOHTMPOBaTb KaXkablli npeobpasoBaTesb
YacToTbl Ha COOBCTBEHHOW 3aAHel MAaHeNnu C Onopon Ha
CpefHIo YyacTb 3Tol naHenn. KomnnekTbl TblsIbHOrO
KaHana oxnax4eHusa He NPUrofHbl ANA MOHTaXa MaHenn «B
Kopnyce» (nogpobHee cm. Katanor Rittal TS8). Komnnekrbl
ANA oxnaxkaeHws, yKasaHHble B Tabnuya 3.29, npurogHbl
A1 NCNOJSIb30BaHMA TONbKO C NpeobpasoBaTenamum

yactotbl IPO0/IP20 (waccu) B kopnycax Rittal TS8 IP20/UL/
NEMA 1 un IP54/UL/NEMA 12.

[ANPELYNPEXOEHME]

Ina Tunopa3smepa E2 pasmepa 6noka 52 Heo6xoaMMO
MOHTMPOBaTb NNaTy B cCaMoOl 3afHen yacTy Kopnyca
Rittal, uto 06ycnoBneHo maccoi npeobpasoBaTens
4yacToThl.

Kopnyc Rittal TS-8 Homep pna 3akasa Komnnekra

ansa Tunopasmepa D3h

Homep pna 3akasa Komnnekra Homep pna 3akasa

ans Tunopasmepa D4h Tnopasmepa E2

1800 Mm 176F3625 176F3628 He npegycmoTtpeHo
2000 mm 176F3629 176F3630 176F1850
2200 mm 176F0299

Ta6bnuua 3.29 CBegeHna ana 3akasa

JononHuTenbHylo MHGOPMaLUMIO O KOMMIeKTe ans
Tunopasmepa E cm. B MHcmpykyuu Ha komnsiekm
BEeHMUJIAUUOHHO20 KaHana, 175R5640.

BHellHMe BeHTUNALMOHHbIE KaHanbl

Ecnu K anekTpryeckomy Lwikady Rittal pobaBneH BHewWHW
BO3[yXOBOA, HEOOXOAMMO paccunTaTh nepenaj AaBneHus B
BEHTUNIALVMOHHOM KaHane. [JononHuTenbHyio nHbopmaumio
CM. B pa3gene 5.2.7 OxnaxoeHue u Nomoku 8030yXa.

3.7.2 KomnnekT ansa Hapy>XHOro MoHTa<a/
NEMA 3R gna kopnycos Rittal

PucyHok 3.20 Bupg wkada c60Ky (pa3pes)

B sTom pa3spgene onucbiBaeTca MoHTax Kommniektos NEMA
3R ana npeobpasoBaTeneit YactoTbl TUNopasmepa D3h,
D4h v E2. 3T KomnneKTbl pa3paboTaHbl U UCMNbITaHbl Ans
MCnonb3oBaHuA ¢ ncronHeHuamm IP00/IP20 (waccn)
YMOMAHYTbIX TUNOpa3mepoB B Koprnycax Rittal TS8 NEMA

1308B518.10
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3R unn NEMA 4. Kopnyc NEMA 3R aBnsaeTca kopnycom ans
HapyXHOW YCTaHOBKW, obecneunBaloLmnM 3aLlmTy OT
ocagkoB n nbga. Kopnyc NEMA-4 anaetca kopnycom gna |:|
HapyXHOWN yCTaHOBKW, obecneunBaiowmm 60bLuyo
CTeneHb 3aWunTbl OT aTMOCHEPHBIX BO3AENCTBUI 1
TpybonpoBoaHoOI BOAbI. |:|
MwuHumanbHas rnybrHa Kopnyca coctaBnseT 500 mm (600
MM ana Tunopasmepa E2), a komnnekT paspaboTtaH noa
Kopnyc wupunHon 600 mm (800 mm gna Tmnopasmepa E2).
Bo3MOXHbl Apyrne 3HaueHUa WNPUHBI, OfHAKO
notpebyetca gononHuUTenbHbIl Kpenex Rittal. CBegeHua o
MaKCMasibHOM rnybuHe 1 WMpUHe CM. B TpeOOBaHUAX K
MOHTaXy.

YBEIOMJIEHU

HomuHanbHbIi TOK NpeobpasoBaTeneli 4acToTbl B
Kopnycax Tunopasmepos D3h n D4h noHmkaeTca Ha 3%
npu ncnonb3sosaHun Komnnekra NEMA 3R. [ina
npeo6pasoBaTtenen YactoTbl TUNopasmepa E2
NOHWKEHNe XapaKTepuCcTUK He TpebyeTca.

175Z1976.10

Tunopasmep |Homep no katanory Homep mHcTpyKunn
D3h 176F3633 177R0460
D4h 176F3634 177R0461
E2 176F1852 176R5922

Ta6bnuua 3.30 CBegeHna ana 3akasa komnnekta NEMA-3R

3.7.3 MoHTaX Ha noacTaBke

B 3TOM pa3pene onucbiBaeTcA MOHTaX MOACTaBKW Ans
npeob6pasoBaTenein YyactoTbl TMNopasmepos D1h, D2h, D5h
1 D6h. 3Ta noacTaBKa CNyXWT A/l HarNoJIbHOFO MOHTaXa
npeobpa3soBaTens YyacToTbl. Ha nepepHeii ctopoHe
MOACTaBKN UMEITCA OTBEPCTUA AJiA BMyCKa Bo3fyXa K
CUNOBBIM KOMMOHEHTaM.

[nAa nogaum JOCTaTOYHOrO KONMMYECTBA OXMaXKaaloLwero
BO3[yXa K 3MIeMeHTaM ynpaBfieHUa npeobpasoBaTens ]
yacToTbl U obecneyeHmna 3aLWmMTbl Kopryca no Knaccy I1P21
(NEMA 1) unu IP54 (NEMA 12), nonxHa ycTaHaBnMBaTbCA
cneyunanbHaa naHenb YNIOTHEHM npeobpa3oBaTens
YacToThl.

PucyHok 3.21 MNpeo6paszoBaTesib YacTOTbl, YCTAHOB/EHHbIN Ha
NOACTaBKY.
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Homepa ana 3akasa 1 BbICOTbl NOACTABOK MPUBEAEHDI B
Ta6nuua 3.31.

Tunopasmep | Homep no Homep BbicoTa
Katanory VHCTPYKLUN [Mm]

D1h 176F3631 177R0452 400

D2h 176F3632 177R0453 400

D5h/D6h 176F3452 177R0500 200

D7h/D8h MocTaBnaeTca ¢ MocTaBnsaeTca ¢ 200
610KOM 6510KOM

E1 MocTaBnaeTca ¢ MocTaBnaerca ¢ 200
610KOM 6510KOM

Ta6bnuua 3.31 CBeneHna Ana 3akasa NoAcTaBKMU

)
176FA242.10

PucyHok 3.22 YcTaHoBKa npeo6pasoBaTensa 4acToTbl Ha
noACTaBKy

3.7.4 MoHTaX AONOMHUTENbHbIX BXOAHbIX
nnar

[JaHHbI pa3gen onucbiBaeT NOPAAOK MOHTaxa
[OMONHUTENbHBIX KOMMAEKTOB BXOAHbIX NnaT AnA
npeobpasoBareneil YacToTbl TUNopa3mepa E.

CHATne PunbTpoB BY-nomex ¢ BXOAHbIX NnaT He
ponyckaetca. CHATne ¢unbTpoB BY-nomex c BxoaHbIx nnat
MOXeT CTaTb MPUYMHOW MOBPEXAEHWUN.
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YBE/IOMJIEHU.

QVIanpbl BY-nomex, ecnn oHu nmetotcA, 6biBaloT ABYX pPa3HbIX TUNOB; OHN YCTaHaAB/INBAKTCA B 3aBUCMMOCTN OT
coyeTaHNA BXOAHbIX MaaT N ABAAIOTCA B3aiMO3aMeHAeMbIMU. YCTaHaBIMBaeMble Ha MecTe 3KcnyaTauum KoOMmnnekTbl B

pAafe cnyvyaeB oA4MHAKOBDbI ANA BCeX Hal'lpil)|(eHI/ll7I.

380-480 B [kBT] MpepoxpaHutenun MNpepnoxpaHutenn |BY-dunbtp MpepoxpaHuten |[lMpegoxpaHutenu
380-500 B [kBT] pa3mbikaTenen n pnAa yenu BY- | pasmbikaTenen
$unbTpa BY-punbTpa
E1 FC102/FC202: 315 176F0253 176F0255 176F0257 176F0258 176F0260
FC302: 250
FC102/FC202: 355-450 176F0254 176F0256 176F0257 176F0259 176F0262
FC302: 315-400
Ta6nuua 3.32 BapuaHTbl BXOAHbIX pa3bemMoB
525-690 B [KkBT] MpepoxpaHutenun MNpepoxpanutenn |BY-dunbtp MpepoxpaHuten |MpegoxpaHutenu
pa3mMbiKkaTenen n gnAa yenu BY- | pasmbikaTenen
dunbTpa BY-punbTtpa
E1 FC102/FC202: 450-500 176F0253 176F0255 HenpumeHnmo HenpumeHumo HenpumeHumo
FC302: 355-400
FC102/FC202: 560-630 176F0254 176F0258 HenpumeHnmo HenpumeHumo HenpumeHumo
FC302: 500-560

Ta6bnuua 3.33 BapraHTbl BXOAHbIX pa3beMoB

YBEIOMJIEHU

Bbonee noapo6Hble cBeaeHNA cM. B
WHcTpykuun 175R5795

3.7.5 YcTaHOBKa ceTeBOro skpaHa ans
npeobpasoBaTteniein YacToTbl

B 3TOM pa3pene onncbiBaeTCA MOHTaX CETEBOTO 3KpaHa
ona npeobpasosaTteneii YactoTbl. Ero He cnepyet
ycTaHaBnuBatb B Kopnycax IPOO (waccu), NoCcKomnbKy OHU
MOCTaBNAIOTCA B KOMIMIEKTE CO CTaHAAPTHOM
MEeTaNINYeckon KpblWKON. Takme 3KpaHbl COOTBETCTBYIOT
TpeboBaHuAm VBG-4.

Homepa ana 3akasa:
Tunopasmep E1: 176F1851

YBETOMJIEHU

Bonee nogpo6Hble cBeAeHNA CM. B
WHcTpykuumn 175R5923

3.7.6 [lononHuTesnbHble yCTPOWCTBA AA
TMnopasmepa D

3.7.6.1 Knemmbl uenu pacnpegeneHus
Harpysku

Knemmbl Lenn pacnpeaeneHnsa Harpysku no3sonaoT
COeAVHUTb Lieny MOCTOAHHOIO TOKa HECKOJSIbKMX
npeobpasoBaTenei yactoTtbl. Knemmbl pacnpefeneHmna
HarpysKu fOCTYMHbl B Npeobpa3oBaTtensx yactotbl IP20;
OHV BbICTYMAlOT Ha BEPXHEN YacTu npeobpasoBatens
yacToTbl. YTO6bI KOpMNYC coOTBETCTBOBAN CTaHZapTy IP20
[OJIKHA YCTaHaBMBaTbCA KNEMMHasA KPbILLKa,
rocrasnifseman ¢ npeobpasoBaTtenem yactoTbl. Ha
PucyHok 3.23 noKasaHbl KieMMbl C KpbllKamy U 6e3 HuX.

1308C547.10

PucyHok 3.23 Knemma uenu pacnpepeneHna Harpyskum nam

peKynepauumn ¢ Kpblilwkon (L) unu 6e3 Kpbiwkn (R)
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3.7.6.2 Knemmbl pekynepaumn

[na npymMeHeHN C peKkynepaTyBHOW Harpy3Komn
MOCTaBNAIOTCA KNeMMbl pekynepauun. bnok pekynepauuu,
NoCTaBNsAEMbI CTOPOHHUM MOCTaBLUMKOM, NOAK/OYaeTca K
KnemMmmam pekynepauuu, 4Tobbl MOLWHOCTb MOXKHO
peKynepupoBaTtb 06paTHO B CeTb B LieNiAX
SHeprocbepexeHna. Knemmbl pekynepauum nmetoTcs B
npeob6pasoBaTenAx YactoTbl IP20; OHM pacnonoXeHbl Ha
BEPXHEN KpbllwKe npeobpasoBaTens yactoTbl. YTobbl
Kopnyc cooTBeTcTBOBan ctaHaapty IP20 gonxHa
yCTaHaBNMBaTbCA KNEeMMHasA KpbllKa, NocTaBnsemas C
npeobpasoBartenem yactoTbl. Ha PucyHok 3.23 nokasaHbl
KNIeMMbl C KpbllKammy 1 6e3 HuXx.

3.7.6.3 pOTMBOKOHAEHCATHbIN
HarpeBaTenb

MpPOTNBOKOHAEHCAHTHBIN HarpeBaTeslb MOXET
yCTaHaBNMBaTbCA BHYTPU npeobpasoBaTtens YacToTbl Ans
npenoTBpaLleHna KOHAEHCAUMW Bnaru BHYTpU Kopnyca
npyv BbIKJIOYEHHOM YCTpoucTBe. HarpeBaTtenb nuTaetcsa ot
cetn 230 B nepem. ToKa, NpefoCcTaBAsemMoro
nonb3oBaTenieM. PekomeHayeTca BKloYaTb HarpeeaTenb
TOJIbKO KOraa 650K He paboTaeT 1 BblKNoYaTb
HarpeBaTesib, ecnn 650K paboTaerT.

OnAa 3awmTbl HarpeBaTens peKoMeHAYeTCA UCMOoMb30BaTb
npeaoXpaHUTENb C 3aepP’KKol Ha cpabaTbiBaHue (2,5 A),
Hanpumep Bussmann LPJ-21/2SP.

3.7.6.4 Topmo3HOWM npepbiBaTenb

Topmo3HoI npepbiBaTe/lb MOXKET NOCTAaBNAATLCA ANA
NPVYIMEHEHUIA, KOTOPbIE NMEIOT PEKYNEPaTUBHYIO Harpysky.
TopMo3HOI NpepbiBaTeNb MNOAKYAETCA K TOPMO3HOMY
pe3ncTopy, KOTOPbI/ MOrNOLWAET SHEPruo TOPMOXKEHNA,
npenoTBpallas oTKas LUMHbI MOCTOAHHOIO TOKa U3-3a
NMOBbILEHHOIO HaNpAXXeHUA. TOPMO3HOW npepbiBaTeNb
aBTOMATMYECKM BKIOYAETCA, KOrAa HanpsXeHre Ha LWnHe
MOCTOAAHHOIO TOKa NPeBbIllaeT YKa3aHHbIN YPOBEHb,
3aBUCALNIA OT HOMMHANIBHOIO HamnpsXeHns
npeobpasoBaTtens YacToThbl.

3.7.6.5 CeteBou 3KpaH

B KauecTBe ceTeBOro sKpaHa MCMonb3yeTca Kpbllwka Lexan,
yCTaHOBJIEHHaA BHYTPY Kopnyca Ana obecneyeHns 3awmTbl
B COOTBETCTBUM C TpeGOBaHUAMM NO NpeAoTBPaLLEHNIO
HecyacTHbIx cnyyaes VBG-4.

3.7.6.6 lleyaTHble NnaTtbl B 3aLULEHHOM
NCNOJSTHEHUN

MnaTbl B 3aLWMLLIEHHOM UCMOMHEHNW JOCTYMHbI ANA
MOPCKMX 1 ApYrux NpYMEHEHUI, NpeanonaralLwmx
BMOPALIMIO C MHTEHCMBHOCTbIO Bbllle CPeaHEeN.

YBETOMJIEHU

MnaTbl B 3aWMLLEHHOM UCMONIHEHUN Heobxoanumbl B
npeo6pasoBaTensax 4acToTbl TUNopasmepa D ana
obecneyeHnsi COOTBETCTBUA MOPCKUM Tpe6oBaHUAM.

3.7.6.7 laHenb foctyna gna paguaropa

Ona YNpoOLWeHNA OUYNCTKN paanaTopa npepanaraeTca
nocCTaBNA€Man No 3aKa3y NnaHenb JOoCTyna K paguaTtopy.
OnAa cuctem, npepnonararwmx KOHTakKT C BO3ayLHbIMU
3arpAasHuTenammn (Hanpmmep, B TEKCTUSIbHON
I'IpOMbIUJJ'IEHHOCTI/I), XapaKTEPHO OTNOXeHME NMOCTOPOHHUX
BewecTs.

3.7.6.8 Pa3begnHutenb cetun

PaszbeanHnTENb MOXET NOCTaBNATLCA C 060UMU
BapuaHTamu WKada JononHUTeNbHOro obopynoBaHuA.
MNonoxeHne pasbeANHUTENA MEHAETCA B 3aBUCUMOCTM OT
pa3mepa wkKada JONOAHUTENbHbIX YCTPONCTB U Hanuuma
APYrvX BOMOSIHUTENbHbIX YCTPOMCTB. Micnonb3yemble
pasbegmHuTenn cMm. B Tabnuya 3.34.

HanpsxeHue | Mogenb N3rotoButenb n TMn

npeo6pa3oBartens pasbeguHuTens
4acToTbl
380-500 B N110T5-N160T4 ABB OT400U03
N200T5-N315T4 ABB OT600U03
525-690 B N75KT7-N160T7 ABB OT400U03

N200T7-N400T7

ABB OT600U03

Ta6bnuua 3.34 CBeaeHUs 0 pa3befuHUTeNe CeTU NUTaHusA

3.7.6.9 KoHTakTOp

KoHTakTOp 3anuTbiBaeTca OT NpefocTaBiAemMoro
3aKa3unKoM UcToyHuKa nutaHua 230 B nepem. Toka 50/60
My.

Hanps»xeHune | Mogenb NsrotoButenn |Kateropus
npeo6pa3oBaTens |u Tun npUMeHeHus
4acToTbl KOHTaKTopa IEC

380-500 B N110T5-N160T4 GE AC-3

CK95BE311N
N200T5-N250T4 GE AC-3
CK11CE311N
N315T4 GE AC-1
CK11CE311N
525-690 B N75KT7-N160T7 GE AC-3
CK95BE311N
N200T7-N400T7 GE AC-3
CK11CE311N

Ta6nuua 3.35 CBefeHNs O KOHTaKTope
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YBE/IOMJIEHU.

B npumeHeHusx, Tpebylowmx atrectayun UL, Korga
npeo6pasoBaTenb YacTOTbl NOCTaBAAETCA C
KOHTaKTOpPOM, 3aKa3uuK npefoctaBisaeT BHelWHne
npepoxpaHuTenu, 4tobbl o6ecneynTb cTeneHb 3awWmuTbl
UL npeo6pa3oBaTtens 4acToTbl 1 HOMUHANbHbIN TOK
KopoTKoro 3ambikaHuA 100 000 A. PekomeHAOBaHHbIe
npepoxpaHuTenu cm. B 5.3.8 TexHu4eckue
Xapakmepucmuku npedoxpaHumened.

3.7.6.10 ABTOMATMYECKWNI BbIKOYATENb

npeobpasoBaTesib YacToTbl C HanpsxeHrem 380-480/500 B
HaCTpanBaeTCA Ha Hanps)keHne oTBoda 525 B, a
npeob6pa3oBaTesib YacTOTbl C HanpsxeHnem 525-690 B
HacTpanBaeTCA Ha Hanps)keHne oTBoda 690 B, uto
HeobXxoAMMO ANA NpeAoTBPALLEHNA NepeHanpaKeHna ans
BTOPMYHOro 060pyAoBaHMWsA, €N U3MEHEHUA B OTBOL He
BHOCATCA A0 nojauu nutaHua. B Tabauya 3.37 nokasaHa
npaBuibHaA perynmpoBka oTBoga Ha knemme TB3,
pacrnonoxeHHol B Wwkady Bbinpamutens. PacnonoxeHue B
npeobpasoBaTesie YacToTbl CM. B 5.4.2 [loOKnoueHue
3/1eKMpPONUMAHUA.

[nana3oH Hanps)XeHuA Ha Bbi6upaembiin oteop, [B]
B Tabnuya 3.36 ykasaHbl TUMbl aBTOMaTUYECKMX Bxofe [B]
BbIK/llOYaTenen, NpefocTaBAemMbiX JOMOAHUTENbHO ANA 380-440 400
pa3NNyHbIX 6GTOKOB U ANanasoHOB MOLHOCTH. 441-490 460
HanpsxeHue | Mogenb M3roToBuUTeNb 1 TUN 491-550 525
npeobpasoBartens aBTOMaTMYeCcKoro 551-625 575
4acToTbl BblKNntovaTena 626-660 660
380-500 B N110T5-N132T5 ABB T5L400TW 661-690 690
N160T5 ABB T5LQ400TW
N200T5 ABE T6L600TW Ta6bnuua 3.37 OTBOAbI TPaHCPOpMaTOpa
N250T5 ABB T6LQ600TW
Knemmbl NAMUR
N315T5 ABB T6LQ800TW
NAMUR — 370 mexgyHapoaHaa accoumaumsa
525-690 B N75KT7-N160T7 ABB T5L400TW . .
nonb3oBaTenen TeXHONOrM aBToMaTm3aumm B
N200T7-N315T7 ABB T6L600TW obpabaTbiBatoLiell MPOMBILNIEHHOCTI, MMaBHbIM 06pa3om B
N40oT7 ABB T6LQ600TW XMUYeCcKon 1 GpapmaueBTUYeCcKon oTpacnax B FepmaHum.

Tabnuua 3.36 CBegeHna 06 aBTOMaTUUYECKUX BbIKlOUYaTenax

3.7.7 [lononHutenbHble yCTPONCTBA ANA
Tunopasmepa F

HarpeBaTtenbHble npu6opbl 1 TepmocTat
HarpeBatenbHble Npnbopbl ycTaHaBIMBAKOTCA Ha
BHYTpeHHel1 cTopoHe Likada npeobpasoBateneit 4acToTbl
Tunopasmepa F 1 perynnpyoTca aBTomaTuyeckumm
TepMocTaTammn AnA NoafepkaHnsa Tpebyemon BRaXHOCTM
BHYTPW KOPMyCa, YTO NPOASIEBAET CPOK CyXObl
KOMMOHEHTOB BO BJlaXHbIX yC/oBuAX. [1o ymonuaHuio
TepMocCTaT BKJIIOYaeT HarpesaTtenu npu temnepatype 10 °C
U BbIKNOYaeT Ux npu tTemnepatype 15,6 °C.

OcBelyeHue wKada c po3eTKoN NUTaHUA

OcBeTuUTesIbHOE YCTPOWCTBO, YCTAHOBMEHHOE BHYTPU LiKada
npeobpasoBaTeneil yactoTbl TUNOpa3mepa F, nosbiwaer
OCBeLeHHOCTb Npy 0bcnyXMBaHUM U pemoHTe. Llenb
OCBeLeHUNA BKIIoYaeT Po3eTKy ANA NOAKI0YEeHMA
3M1EKTPOUHCTPYMEHTa M WUHbIX YCTPOWCTB Ha ABa
Hanpa)KeHnsA:

. 230 B, 50 Iy, 2,5 A, CE/ENEC
. 120 B, 60 'y, 5 A, UL/cUL

Hactpoiika oTBof0B TpaHchopmaTopa

Mpwn ycTaHOBKE OCBELLEHMA U PO3ETKM W/Mnu
HarpeBaTenbHbIX NPN6GOPOB 1 TepMocTaTa B WKady
TpebyeTca perynupoBka oTBofoB TpaHcdopmaTopa T1 Ha
HeobxoAVMble BXOAHbIE HamnpsaXeHUsA. BHauane

Bbi6op 3TOro BapuaHTa no3onseT nogobpatb u
NPOMapK1poBaTb KNeMMbl A1 BXOAOB U BbIXOAOB NPUBOAa
B COOTBETCTBUW C TEXHNYECKMMM YCNOBUAMM CTaHZapTa
NAMUR, uto TpebyeT Hanuumna nnatbl Tepmuctopa PTC
MCB 112 n nnaTbl paclumpeHus penenHbix Bbixogos MCB
113.

RCD (JaTumk OCTaTOYHOro TOKA)

Wcnonb3yeTca 6anaHcoBbI METOA ANl KOHTPONs
3aMbIKaHVs Ha 3eMJ1I0 B 3a3eMJIEHHbIX CUCTeMaXx U
3a3eMJ/IeHHbIX CMCTEeMAX C BbICOKUM COMPOTUBIIEHUEM
(cuctembl TN n TT B TepmuHonorun IEC). CywecTsyioT
npepaBapuinHaa yctaBka (50 % OT yCTaBKU OCHOBHOW
aBapUNHOWM CUrHanM3aLuumn) 1 yctaBka OCHOBHOM
aBapuinHon curHanusauun. ABapuinHoe pene SPDT gna
BHELUHEro MCNonb30BaHMA CBA3AHO C KaXKAOW YCTaBKOW.
TpebyeTcs BHeWHUN TpaHCPOPMaATOp TOKa C MPOEMOM IS
nepBMYHON Lenu (MoCTaBnAeTcAa U MOHTUpPYeTCA
3aKa3unKoMm).

. BcTpoeH B uenb 6e30MnacHOro 0CcTaHoBa
npeo6pasoBatens YacToTbl

. Ycrponcteo IEC 60755 Tun B KoHTponupyeT Toku
YyTeUKM Ha 3eMJIl0 NepeMeHHOro ToKa,
MUMMYNbCHOTO MOCTOAHHOIO TOKa U YNCTOro
NMOCTOAHHOrO TOKa

. LLIkanbHbIN CBETOANOAHBIV NHAMKATOP YPOBHA
TOKa yTeuku Ha 3emnto ot 10 go 100 % ot
yCTaBKu
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. MamATb OTKa3oB
. KHonka [Test/Reset] (MpoBepka/Copoc)

KoHTponb conpotusneHusa mnsonauum (IRM)

BblnonHAeT KOHTPOb CONPOTUBAEHNA U30NALNN B
He3a3eMJIeHHbIX cncTemax (cuctembl IT B TepMmruHOnornm
IEC) mexay ¢pasHbIMM MPOBOAHMKaMWN CUCTEMbI 1 3eMel.
[na ypoBHA n3onAummn cylecTsyeT ommyeckas
npefaBapuinHana yCTaBKa 1 yCTaBKa OCHOBHOM aBapuUIHOM
curHanusaummn. AsapunHoe pene SPDT anAa BHewwHero
NCMONb30BaHUA CBA3AHO C KaXKAOW YCTaBKOW.

YBENOMJIEHU

K kaxgon He3asemneHHom (IT) cucteme mMOXKHO
NoAKAIUNTb TONIbKO OHO YCTPONCTBO KOHTpPONS
CONpPOTMBAEHMNA N30NALMUN.

] BCTpOEH B Lienb 6e30nacHOro octaHoBa
npeo6pa3OBaTenﬂ 4YacCToTbl

. KK-aucnnen ommyeckoro 3HavyeHusA
CONPOTUBNEHNA N30NALNN

. [MamATb OTKa30B

. KHonku [Info] (MHpopmauwms), [Test] (Mposepka) u
[Reset] (Copoc)

ABapuiiHas octaHoBKa IEC ¢ pene 6e3onacHocTu Pilz
CoctouT 13 4-NpoBofHOro Kabensa c pesepBUpPOBaHMEM U
KHOMKW aBapuiiHOrO OCTaHOBA, KOTOpas HaXoAauTCA B
nepefHel 4acTn Kopnyca, a Takxe 13 pene Pilz, kotopoe
KOHTPONMpPYeT ee BMeCTe C Lienblo 6e30MacHoro octaHoBa
N KOHTaKTOpa CeTu NUTaHWsA, HaXoAALWMMCA B LWKady
JOMNOMHUTENbHbIX YCTPONCTB.

besonacHbIn ocTtaHoB + pene Pilz

O6ecneumBaeT paboTy GyHKLUMM aBapuiiHOro ocTaHoBa 6e3
HanMuna KOHTaKTopa B Npeobpa3oBaTensax YyacToTbl
Tunopasmepa F.

PyuHble nyckatenu geuratenen

MogatoT 3-pasHoe NuUTaHMe Ha 3NeKTPOBEHTUAATOPDI,
KOTOpble YacTo HyXHbl AnA 6onee MOLIHbIX ABUraTenen.
MutaHne gnAa nyckatenen NofgaeTca CO CTOPOHbI Harpy3Ku
Mo6Oro NOCTaBAsSEMOro KOHTAaKTOPa, aBTOMATUYECKOro
BbIKNOYaTeNna unn pasbveguHutens. MNepen nyckatenem
KaXgoro ABuratensa umeeTca npefoxpaHuTesNb; NuTaHue
OTCYTCTBYET, eCI NUTaHue, NofjaBaeMoe Ha
npeobpa3oBaTtenib YacToOTbl, OTKNOUYEHO. [lonycKaeTca [0
OBYyX nyckaTenen (OQuUH, eCnn B 3aKa3e OroBopeHa Lernb Ha
30 A c 3aWuUTON NpefoxpaHnUTeNAMN).

KOHCTPYKTVBHBIMU 3neMeHTaMu 611oKa ABNSIOTCA:

. Bkntouatenb (BKN./BbIKI.)

. Llenb 3al4nTbl OT KOPOTKOrO 3aMbIKaHWA 1
neperpysok ¢ GpyHKLVen TecTUpoBaHus

. DyHKUMA pyuHoro cbpoca

Cunosble Knemmbl Ha 30 A C 3alWMTOI NpegoXpaHMTenem

. Tpex¢a3Hoe NNTaHne, COOTBETCTBYIOLLIEE
HanpAXeHnto ceTtn, AnAa nogknovyeHmna
BCNoOMoraTtesnibHOro O60py,D,OBaHI/IF| 3aKa34ukKa

° He npenycMmoTpeHo, ecnn Bbl6paH BapunaHT C
OBYMA PYYHbIMU NyCKaTeNnAMA p,BVIFaTeJ'IeI;I

. KneMmbl OTK/IOUYEHbI, €CN MUTaHKE, NMogaBaeMoe
Ha npeo6pa3oBaTesib YACTOTbl, OTKIIOUYEHO

. MUTaHre Ha KNemMMbl, 3aLMLLEeHHbIe
npenoxpaHUTeNAMM, NOAAETCA CO CTOPOHbI
Harpysku noboro NocTaBAseEMOro KOHTaKTopa,
aBTOMATUYECKOrO BbIK/lOYaTeNs WUn
pasbeauHuTens.

UcTouHmK nutaHua 24 B noct. Toka
. 5 A, 120 BT, 24 nocT. TOoKa

. 3almLLeH OT BbIXOAHbIX CBEPXTOKOB, NEPErpysku,
KOPOTKOrO 3aMblKaHWA 1 neperpesa

. [nAa nopaun nNuTaHMA Ha BCMOMOraTesibHble
YCTPOWNCTBA 3aKa3umKka (Hanpumep, 4aTunku,
BXOAbI/BbIXOAbl KOHTPONEPOB, TeMnepaTypHble
30H[bl, MHANKATOPHbIE NAMMOYKN N/UN NHbIe
SNEKTPOHHbIE CpefCcTBa)

. [nAa puarHocTukm npeaycmaTtpurBatoTca CyXOVI
KOHTAKT KOHTPOJ1IA MOCTOAHHOIO TOKa, 3eneHbIn
cBeToamon KOHTPONA NOCTOAHHOIO TOKa u
KpaCHbIVI CBETOAMOL Nneperpysku

KoHTponb Hapy»Hoii TemnepaTtypbl

MpenHa3HayeH AN KOHTPONA TemnepaTyp Y310B BHELIHKX
cuctem (Hanpumep, o6MOTOK ABWraTens u/unm
MOALWMUMHUKOB). BKNoyaeT NATb YHMBEPCaNbHbIX BXOAHbIX
mopynen. Bce mofynm moryT BKnouaTbCs B Lemnb
6e30nacHOro ocTaHoOBa M KOHTPOIMPOBATbCA MO CeTM
WKHbI (gnA 3Toro TpebyeTcAa NprobpecTy OTAENbHbIN 6rioKa
COMpPsAMXeHVA MOAYNb/LWNHA).

YHuBepcanbHble BXxogbl (5)
Tunbl curHana:
. Bxogpbl RTD (Bkntouaa PT100), Ha 3 nnaun 4 nposBoga

. Tepmonapa
. AHanorosbIii TOK UM aHaNOroBoe HanpsxeHue

[ononHuTenbHble BO3MOXXHOCTU:
. OauH yHMBepCanbHbIv BbIXOA, HAaCTPaMBaeMbI Ha
aHaNoroBoe HanpsMeHne UNn aHanoroBbl TOK

. [1Ba BbIXOAHbIX pene (HOPM. Pa3OMKH.)

. KK-oncnnen Ha gBe CTpOKM 1 cBeTOAMOAHAA
VNHAMKAUMA ANarHOCTUKM

. Jatunk obHapyeHua paspbiBa $pa3, KOPOTKOro
3aMbIKaHVA 1 HEBEPHOWN MOAAPHOCTU

. MO HacTponku nHTepdenca
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4 3aka3

4.1 d®opma N 3akasa

4.1.1 KoHdurypaTtop npmoga

Monb3yacb cUCTEMOI HOMEPOB [N 3aKa3a MOXHO CNPOEeKTMpoBaTh NpeobpazosaTenb yacToThl VLT® AQUA Drive FC 202 B
COOTBETCTBUM C TPEOOBAHNAMMN K OCHOBHBIM SKCMIyaTaLMOHHbIM XapaKTepuCcTKam.

YTo6bI 3aKazaTb CTaHAApPTHble Npeobpa3oBaTesy YacToThbl 1 NPeobpas3oBaTesiv YacTOTbl C BCTPOEHHbIMY LOMOMHUTENbHbIMU
yCTpONCTBaMU, OTNpaBbTe CTPOKY Kofda TWMa, ONMUCbIBAIOLLYIO 13fienne, B TOproeoe npeactasutenbctBo Danfoss. Mpumep
Kofa Tuna:

FC-202N132T4E2TH2XGCXXXSXXXXAXBKCXXXXDX

3HayeHne CMBOJIOB B CTPOKE MOXKHO HaWTW Ha YKa3aHHbIX HUXKe CTpaHuuax, rae NprBOAATCA HOMEepa ANiA 3aKas3oB B
4.1 ®opma 0na 3akasa. B npvBegeHHOM Bbllle NpyMepe AononHuTenbHble ycTporctea — Profibus LON works n BBoa/BbiBOA
obLero HasHayeHMA — BKJOYEHbl B Npeobpa3oBaTesib YacToThl.

Homepa ana 3aka3oB ctaHgapTHbix BapraHToB VLT AQUA Drive MOXHO Takxe HaliTu B rnase 4.2 Homepa 014 3akasa.

C nomoublo KoHbUrypaTopa npusofa B cetu VIHTEpHET MOXXHO CKOMMOHOBaTb NOAXOAALMIA Npeobpa3oBaTenb YacToTbl AnA
COOTBETCTBYIOLLEro NPUMEHeHUA U chOpMUPOBaTb CTPOKY Kofa Tuna. KoHdurypatop npueoaa aBTomaTnueckn popmmpyer
BOCbMMUPA3pPAAHbI TOProBblii HOMeP A1 Nepefayn B MECTHOE TOProBOe NPeACTaBUTENbCTBO.

Kpome TOro, MOXXHO €O3AaTb CMMCOK NPOEKTOB C HECKONBbKUMUN U3LENUAMU 1 HaNpaBuUTb ero NPeacTaBUTeNto no cobITy
npoaykuum Danfoss.

KoHdurypaTtop nprBoaa MOXHO HaiiTu Ha canTte B ceTn MHTepHeT: www.danfoss.com/drives.

YBEJIOMJIEHU

KogoBas nHpopmauus o Tune BKoyaeT Tunopasmepbl A, B n C. Mogpo6Hblie cBejeHNs CM. B COOTBETCTBYIOLEM
PyKOBOACTBE MO NPOEKTUPOBAHMIO.

4.1.2 Crpoka Kofa Tuna

12 3 4 5 6 7 8 9 1011 12 13 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
Fe-zfofaf [ [ [ e[ [ [ D Iul [ [ ][ [x[x[s[x[x[x[x]a] [e] [c[] [ [] [o]]

130BC529.10

PucyHok 4.1 Kopg Tuna

OnucaHune Mo3unyna Bo3MOXHbIl BapuaHT Bbi6opa
lpynna n3genun 1-3 FC
Cepusa npusoaa 4-6 202
Kog nokoneHus 7 N
HoMunHanbHas MOLWHOCTb 8-10 75-400 kBT
HanpsxxeHne cetn 11-12 T4: 380-480 B nepem. Toka
T7: 525-690 B nepem. Toka

82 MG20Z150 - VLT® aBnseTca 3aperucTpupoBaHHbIM TOBaPHbBIM 3HaKoM KomnaHum Danfoss



Dottt

3akas PykoBoacTBO o npoekTuposaHuio VLT® AQUA Drive FC 202

OnucaHune Mo3nyna B03MOXKHbIi1 BapuaHT Bbi6opa

Kopnyc 13-15 E20: IP20 (waccn — pnsA ycTaHOBKM BO BHELIHEM Kopryce)

E21: IP21 (NEMA 1)

E54: IP54 (NEMA 12)

E2M: IP21 (NEMA 1) c ceTeBbIM 3KpaHOM

E5M: IP54 (NEMA 12) ¢ ceTeBbIM 3KpaHOM

C20: IP20 (waccn — AnA ycTaHOBKWU BO BHELUHEM KOPMyce) + TblIbHbINA KaHan un3
HepiKaBeloLen cTanu

H21: IP21 (NEMA 1) + oborpeBatenb

H54: IP54 (NEMA 12) + oborpeBaTenb

OunbTp BY-nomex 16-17 H2: OunbTp BY-nomex, knacc A2 (cTaHZapTHbIN)

H4: OunbTp BY-nomex, knacc A1

Topmos 18 : Topmo3How IGBT otcyTtcTeyeT

: Topmo3How IGBT yctraHoBneH

: besonacHbIn ocTaHOB

: TopMO3HOW NpepbiBaTeNb + 6e30nacHbI OCTaHOB
: Knemmbl pekynepauum

: Topmo3 + pekynepauua (Tonbko IP 20)

dnemeHT 19 : Mpaduueckasn naHenb MECTHOTO ynpasieHus
: Undposan naHenb MeCcTHOro ynpasneHus

: be3 naHenn mectHoro ynpaBneHuna

MoKpbiTne neyaTHOW nnaThl 20 : MeyaTHasA nnata C NOKPbITMEM

: MevaTHasa nnaTta B 3aWULWEHHOM UCMOMHEHUN

Onumna cetn 21 be3 onunin cetn
: PasbeguHuTenb cetTn n NnpepoxpaHnTenb

: KOHTaKTOp cetn + npepoxpaHutenu

N AW X|IDOXZOIVIPICTAD®RX

: MpepoxpaHnTenb

A: MpefoxpaHutenb 1 pasgeneHne Harpysku (tonbko [P20)
D: Knemmbl Lenu pacnpepeneHusa Harpysku (tonbko 1P20)
E: Pa3beguHuTenb ceTn + KOHTaKTOp + MpeaoxpaHuTen
J: ABTOMaTMUeCKuiA BbiKNoYaTenb + NpeaoxpaHuTeny

Agantauns 22 X: CtaHfJapTHble TOUKM BBOAa Kabens
Q: Maxenb goctyna K pagmaTtopy

ApanTauna 23 X: be3 aganTauun

Bobinyck MO 24-27 Hencteyiowee MO
Asbik MO 28

PasnnyHble gononHuTenbHble yCTpOVICTBa onucbiBaloTCA fanee B PyKOBOﬂ,CTBe Nno NPOEeKTNPOBaHUIO.

1): B Hanuumm gns Bcex Kopnycos Tunopasmepa D.

Ta6nuua 4.1 Kog Tuna ans 3akasa npeo6pasoBaTeneii YacToTbl TUnopasmepa D.

OnucaHune MNos. Bo3MOXHbIlN BbIGOP
lpynna n3penuna 1-3 FC
Cepua npuBoga 4-6 202
HomMunHanbHasa MoOLWHOCTb 8-10 450-630 kBT
®dasbl 11 Tpun dasbl (T)
HanpsxeHune cetn 11- T 4: 380-500 B nep. Toka
12 T 7: 525-690 B nepem. Toka
Kopnyc 13- E00: IPOO (waccy) — AnA yCTaHOBKM BO BHELUHEM Koprnyce
15 C00: Kopnyc IPOO (waccy AnA ycTaHOBKM BO BHELIHEM Kopryce) ¢ 06paTHbIM
KaHaNnom 13 HepxaseloLlel cTanu
E21: IP 21/NEMA, t1n 1
E54: IP 54/NEMA, tvin 12
E2M: IP21/NEMA Tun 1 ¢ ceTeBbiM 3KpaHOM
E5M: IP54/Nema T1n 12 ¢ ceTeBbIM 3KpaHOM
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Dottt

3akas PykoBoacTBO o npoekTuposaHuio VLT® AQUA Drive FC 202
OnucaHune Mos. B03MOXHbli1 BbIGOP
OunbTp BY-nomex 16- H2: OunbTp BY-nomex, knacc A2 (cTaHZApPTHbIN)
17 H4: OunbTp BY-nomex, knacc A1
Topmo3 18 B: Topmo3sHon IGBT ycraHoBneH

X: TopmosHon IGBT otcytcTByeT
R: Knemmbl pekynepauun

onemeHT 19 G: Mpaduryeckas naHenb mectHoro ynpasneHusa (LCP)

N: Ludposan naHenb mectHoro ynpasneHus (NLCP)

X: Be3 naHenn mecTHOro ynpasnieHua (TONbKo Kopryca Turnopasmepa D B
ncnonHeHun IPO0 n IP21)

MoKpbiTne neyaTHOW nnaThl 20 C: MNeyaTHaA nnata C NOKpbITUEM

Onumna cetn 21 X: be3 onuui cetn

3: OTKNIOYEHME CETU U NPefoXpPaHUTENb

5: PasbeAnHuTENDb CETW, MPEAOXPaHNUTENb N Pa3feneHne Harpysku
7: MpepoxpaHnTenb

A: MNpepoxpaHuTenb U pasfenieHne Harpysku

D: Pa3geneHue Harpysku

ApanTauna 22 3ape3epBrpoBaHO
ApanTauna 23 3ape3epBrpoBaHO
Bobinyck MO 24- [Henctaytowee MO

27
A3bik MO 28
Hon. yctpownctea A 29-30 AX: bes gon. yctponcts

AO: MCA 101, Profibus DP V1
A4: MCA 104, DeviceNet
AN: MCA 121 Ethernet IP

Hon. yctpowctea B 31-32 BX: be3 pgon. ycTponcrs

BK: MCB 101, gon. ycTpoiicTBO BBOAA/BbIBOZA O6LIEro Ha3HaueHus

BP: MCB 105, fononHuTtenbHble pene

BO: [lononHnTenbHOE yCTPONCTBO aHanorosoro seoga/sbisoga MCB 109
BY: MCO101, paclumpeHHoe KackagHoe yrnpasrieHune

Jon. yctpornictea Co 33-34 CX: be3 pgon. ycTponcts

Jon. yctponcrea Cq 35 X: be3s pgon. yctpowncts
5: MCO 102, ycoBepLueHCTBOBaHHOE KackafHoe ynpasfieHne

MporpammHoe obecneyexune 36-37 XX: CTaHpapTHOe nporpamMmmHoe obecrnieyeHune
pon. ycrpowicte C

Jon. yctponctea D 38-39 DX: bes gon. yctponcrs

DO: Pe3epBHbIi ICTOYHUK MOCTOAHHOIO TOKa

PasznnyHble gononHuTenbHble yCTpOVICTBa onucbiBaloTCA fanee B PyKOBO,D,CTBe Nno NPOEKTNPOBaHUIO.

1): QocTynHo TonbKo AnA Bcex Tunopasmepos E, 380-480/500 B nepem. Toka

2) Mo Bonpocam CepTl/Id)VIKaLlVIl/I ANA NPpUMEeHEeHNA Ha CyAaX PeKOMeHAYeTCA NoNyYnTb KOHCYyNbTauuilo y UsrotosmutTena

Ta6bnuua 4.2 Kog Tuna gna 3akasa ana npeo6pasoBaTeneii YactoTbl Tunopasmepa E.

OnucaHune MNos. Bo3MOXHbIil BbIGOP

lpynna n3penua 1-3 FC

Cepusa npusoaa 4-6 202

HomuHanbHasa 8-10 500-1200 kBT

MOLLHOCTb

HanpsxxeHne cetn 11- T 4: 380-480 B nepem. Toka
12 T 7: 525-690 B nepem. ToKka
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3akas PykoBoacTBO o npoekTuposaHuio VLT® AQUA Drive FC 202
OnucaHune Mos. B03MOXHbli1 BbIGOP
Kopnyc 13- E21: IP 21/NEMA, tn 1
15 E54: IP 54/NEMA, Tvn 12
L2X: IP21/NEMA 1 ¢ noacBeTKoi WKada n cunosol Bbixod 230 B IEC
L5X: IP54/NEMA 12 ¢ noacBeTkol wkada n cunosoin Bbixod 230 B IEC
L2A: IP21/NEMA 1 ¢ noacseTkol wkada u cunosoin Boixog 115 B NAM
L5A: IP54/NEMA 12 ¢ nogcseTkow WKada u cunosor Boixog 115 B NAM
H21: IP21 ¢ HarpeBaTefibHbIM NPUOGOPOM 1 TEPMOCTATOM
H54: IP54 ¢ HarpeBaTefibHbIM NPUOGOPOM 1 TEPMOCTATOM
R2X: IP21/NEMA1 ¢ HarpeBaTefibHbIM NPMOOPOM, TEPMOCTATOM, NMOACBETKON U Bbixogom 230 B
IEC
R5X: IP54/NEMA12 ¢ HarpeBaTefibHbIM NPUOOPOM, TEPMOCTAaTOM, MOACBETKON 1 Bbixogom 230 B
IEC
R2A: IP21/NEMA1 c HarpeBaTenbHbIM NPUOGOPOM, TEPMOCTATOM, NMOACBETKON 1 Bbixogom NAM
115 B
R5A: IP54/NEMA12 c HarpeBaTenbHbIM NpUbopom, TepMocTaTtom, noaceeTkoln v Bbixogom NAM
115 B
OunbTp BY-nomex 16- B2: 12-umnynbcHbIn ¢ dpunbTpom BY-nomex knacca A2
17 BE: 12-umnynbcHbIn ¢ punbTpom BY-nomex RCD/A2
BH: 12-umnynbcHbIl ¢ dunbTpom BY-nomex IRM/A1
BG: 12-umnynbcHbIf ¢ dunbTpom BY-nomex IRM/A2
B4: 12-umnynbcHbIn ¢ dunbTpom BY-nomex knacca Al
BF: 12-umnynbcHbi ¢ punbTpom BY-nomex RCD/A1
BH: 12-umnynbcHbIl ¢ dunbTpom BY-nomex IRM/A1
H2: OunbTp BY-nomex, knacc A2 (cTaHZApPTHbIN)
H4: OunbTp BY-nomex, knacc A12 3
HE: [laTuMK ocTaTo4YHOro Toka ¢ GpunbTpom BY-nomex knacca A22
HF: [laTuMk ocTaTouHOro Toka ¢ dunbTpom BY-nomex knacca A12 3
HG: IRM ¢ ¢punbTpom BY-nomex knacca A22
HH: IRM ¢ ¢punbTpom BY-nomex knacca A123)
HJ: Knemmbl NAMUR 1 ¢unbTp BY-nomex knacca A2V
HK: Knemmbl NAMUR ¢ ¢unbtpom BY-nomex knacca A1' 23
HL: RCD c knemmamn NAMUR 1 ¢unbtpom BY-nomex knacca A2' 2
HM: RCD ¢ knemmamut NAMUR n punbTpom BY-nomex knacca A1’ 2 3
HN: IRM c knemmamn NAMUR v ¢unbtpom BY-nomex knacca A2 2
HP: IRM ¢ knemmamu NAMUR v ¢punbTpom BY-nomex knacca A1 2 3)
Topmo3 18 B: C yctaHOBKOW Ha Topmo3Hon IGBT
C: be3onacHbIll 0CTaHOB ¢ pene 6e3onacHocTu Pilz
D: be3sonacHblii ocTaHOB ¢ pene 6e3onacHocTy Pilz n Topmo3sHbiM IGBT
E: be3onacHbln ocTaHOB ¢ pene 6e3onacHoctn Pilz n knemmamu pekynepavum
X: TopmosHon IGBT otcytcTByeT
R: Knemmbl pekynepauun
M: KHonka aBapwuitHoro octaHoga IEC (c pene 6e3onacHocTu Pilz)¥
N: KHorka aBapuitHoro octaHosa |IEC ¢ Topmo3HbiM IGBT 1 knemmamm Topmo3za®
P: KHonka aBapuiiHoi octaHosku IEC ¢ knemmamu pexynepaumn®
SnemeHT 19 G: Ipadunyeckasn naHenb mectHoro ynpasneHusa (LCP)
MokpbiTne nevatHon |20 C: MNeuaTHaa nnata C NOKPbITVEM

nnatbl
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Dottt

3akas PykoBoacTBO o npoekTuposaHuio VLT® AQUA Drive FC 202

Onuua cetn 21 X: be3 onuuin cetn

7: MpepoxpaHuTenb

32: PazbeguHUTENb CETU 1 MPEAOXPaHUTENb

52: PazbeauHUTENb CETU, NPeAOXPaHNTENb U pasfeneHne HarpysKku

A: MpepnoxpaHnTenb 1 pasgeneHne HarpysKkm

D: Pa3peneHuve Harpyskm

E: PasbeguHuTeNb, KOHTAKTOP U NpegoxpaHuTenn?

F: ABTOMaTUUeCKUN BbIKTIOYaTeNb, KOHTAKTOP W NpeaoxpaHutenn?

G: PasbeanHUTeNb, KOHTAKTOP, KNEMMbI pa3aeneHns Harpy3Kkn 1 npegoxpaHutenn?
H: ABTOMaTMuUecKuii BbIKNoYaTeNb, KOHTAKTOP, KNeMMbl pa3feneHna HarpysKku u

npepoxpaHuTenn?
J: ABTOMaTWUeCKMiA BbIKNoYaTenb U npefoxpaHuTenn?

K: ABTOMaTUYECKWI BbIKIOYATE b, KNEMMbI Pa3feneHns Harpysku n npegoxpaHutenn?

[lon. yctponcrea A 29-30 AX: be3 gon. ycTponcrs

A0: MCA 101, Profibus DP V1
A4: MCA 104, DeviceNet
AN: MCA 121 Ethernet IP

Jon. yctponctea B 31-32 BX: be3 pgon. yctponcrts

BK: MCB 101, gon. ycTpoicTBO BBOAA/BbiBOAA O6LLEro HazHauyeHus

BP: MCB 105, gononHutenbHble pene

BO: [lononHuTenbHoe yCTPOMCTBO aHasoroeoro seopa/sbisoga MCB 109
BY: MCO101, pacwmpeHHoe KacKagHoe ynpasneHue

Jon. yctponctea Co 33-34 CX: be3 pgon. ycTponcrs

Jon. yctpoiictea Ci 35 X: bes pon. ycTpoiicTs
5: MCO 102, ycoBepLueHCTBOBaHHOEe KacKagHoe ynpasfeHune

MporpammHoe 36-37 XX: CTaHpapTHOe MporpaMmmHoe obecneyeHue
obecneyeHvie gor.
ycTtporicts C

Jon. yctponcTtea D 38-39 DX: be3 pon. ycTtponcrs

DO: Pe3epBHbIN MCTOYHMK MOCTOAHHOIO TOKa

PasnunyHble AononHUTEeNIbHble yCTpOﬁCTBa OonncbiBalOTCA fanee B PyKOBOp,CTBe Nno NPoOeKTNpPOBaHUIO.

Ta6bnuua 4.3 Kop Tvna gna 3akasa npeo6pa3soBaTtesieil YactoTbl Tunopasmepa F.
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Dottt

3akas PykoBoacTBO o npoekTuposaHuio VLT® AQUA Drive FC 202

4.2 Homepa gnA 3akasa

4.2.1 Homepa ana 3akasa. [lononHuTenbHble YCTPONCTBA U NPUHAANEKHOCTH

Tun

|Onv|ca|-w|e

Homep pna 3akasa

PasnuyHble ycTpolicTBa

Pazbem D-Sub 9 ans Profibus Komnnekr pasbema ana 1P20 130B1112
MCF 103 Kabenb USB 350 mm, IP55/66 130B1155
MCF 103 Kabenb USB 650 mm, IP55/66 130B1156
KnemmHble Konoaku BrHTOBbIE KNeMMHble KONOAKW AN 3aMeHbl MOANPYXUHEHHbIX

BbIBOZIOB

CoeanHutenn: Ha 10 KOHTAKTOB — 1 LWIT., HA 6 KOHTAaKTOB — 1 WT. ”

Ha 3 KOHTakTa — 1 wWT. 130B1116
LCP
LCP 101 Lindposasa naHenb mectHoro ynpasneHus (NLCP) 130B1124
LCP 102 [padnueckan naHenb mectHoro ynpasneHus (GLCP) 130B1107
Kabenb ans LCP OtaenbHbI Kabenb ana LCP (3 m) 17520929
Komnnekt gna LCP MOHTa)XHbI KOMNNEKT AN1A NaHenu, BKoYaowmini rpaduyeckyto 130B1113

naHesnlb MeCTHOTrO yrpaBfieHUs, Kpenex, kabenb (3 M) U NpokKnagky
Komnnekt gna LCP MoOHTa)XHbI KOMNNEKT ANA NaHenu, BKoyawowmn undposyto naHens |130B1114

MECTHOrO YrnpaBheHus, Kpenex v NpoKnagkKy.
Komnnekt gna LCP YcTaHOBOYHbIN KOMNeKT ana naHenen LCP Bcex Tnnos, BKovaowmin | 130B1117

Kpenex, kabenb (3 M) 1 NPoKnaaKky
Komnnekt gna LCP YCTaHOBOUHbIN KOMNeKT aAna naHenen LCP Bcex Tnnos, BKnovatowmin | 130B1170

Kpenex 1 npoknaaky, 6e3 kabens
Komnnekt gna LCP YCTaHOBOUHbIN KOMNeKT aAna naHenen LCP Bcex Tnnos, Bknovaowmin | 130B1129

Kpenex, kabenb (8 m), ynioTHEHNA 1 NPOKNIaAKy ANA Kopnycos

IP55/66
JononHutenbHble NNaTbl AnA rHespa A (6e3 NoKpbITMA /C NOKPbITMEM) Bbe3 nokpbitna | C nokpbiTnem
MCA 101 [lononHuTenbHana nnata Profibus DP VO/V1 130B1100 130B1200
MCA 104 [ononHutenbHaa nnata DeviceNet 130B1102 130B1202
MCA 108 LON works 130B1106 130B1206
JlononHutenbHble NnaTbl ANA rHespa B
MCB 101 Mopgynb BXO#OB/BbIXOAOB 00LEro Ha3HaveHuA 130B1125 130B1212
MCB 105 Mnata pene 130B1110 130B1210
MCB 109 [lononHuTenbHoe YCTPOMCTBO aHanoroBoro BBoAa/BbiBOAA 130B1143 130B1243
MCB 114 Bxop patumka PT 100/PT 1000 130B1172 10B1272
MCO 101 PacwmpeHHoe KackagHoe ynpaBsreHue 130B1118 130B1218
Don. yctpoiictBo ana rHespa C
MCO 102 |PacumpeHHoe KackagHoe ynpasneHue 130B1154 130B1254
HdononHutenbHas nnata ans riesga D
MCB 107 |Pe3epBHoe nutaHve 24 B noct. Toka 130B1108 130B1208

Ta6bnuua 4.4 Homepa Ana 3akasa. [lonofHUTENbHbIE YCTPOICTBA U NPUHAANEXKHOCTN
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Dottt

3akas PykoBoacTBO o npoekTuposaHuio VLT® AQUA Drive FC 202

Tun OnucaHune | Homep pna 3akasa

BHewHne fononHUTeNnbHble YCTPONCTBA
Ethernet IP Ethernet | 130B1119 130B1219

3anacHble yactu

Mnata ynpasnexna VLT® AQUA |C dyHKuueit Ge30nacHOro ocraHoBa 130B1167
Drive FC 202
Mnata ynpasnexna VLT® AQUA |Be3 ¢yHKumMM 6e3onacHoro octaHoBa 130B1168
DriveFC 202

MakeT ¢ KOMMAEKTOM 130B0295

NPVHAANIEXXHOCTEN, KNeMMbl
ynpasneHus
1) Tonbko 1P21/ > 11 kBT

Ta6bnuua 4.5 Homepa gna 3akasa. [lononHuTtenbHble YCTPOWCTBA U MPUHAANIEXKHOCTU
JlononHuTenbHble YCTPOMCTBA MOXKHO 3aKa3aTb C YCTAaHOBKOW Ha 3aBOAe-M3roToBuTesie npeobpasoBatenis, cM. UHGOPMaLIO
ANA 3aKasa.

NHdopmaumio o coBmectumocty nepudepuiiHon wuHbl (fieldbus) n fononHUTENbHBIX YCTPOCTB ANA NPUKNAaAHbIX 3afay C
6onee cTapbiMi1 BEPCHAMK MPOrPaMMHOro obecneyeHns MOXHO NONyunTb y NocTaBlymKa nsgenun Danfoss.

4.2.2 Homepa pna 3akasa. YCoBepLIeHCTBOBaHHbIE GUIIbTPbl rAPMOHMK
(DI/IJ'IprbI FApPMOHUMK NCMONIb3YIOTCA ANA YMEHbLUEHNA CeTEBbIX NAPMOHUK.
MoppobHee 06 ycoBepLIEHCTBOBaHHbIX GUIbTPax rapMOHMK CM. B PYKOBOACTBE Mo npoekTuposaHuo AHF

° AHF 010: nckaxeHue toka 10 %

. AHF 005: nckaxeHue toka 5 %

KogoBbii KogoBbiii HomwuHanb . Motepn AKycTnye
. Tunoson Mogenb VLT un .
HOMep HOMep HbI TOK (1 Tunopasmep
ABuratenb | HomuHanbHble Tokun | AHF005 | AHF010
AHF005 AHF010 ¢$unbTpa wym
1P0OO 1P0OO
P20 P20 [A] [kBT] [kBT] [A] [BT] [BT] [dBA] AHF005 | AHFO10

130B1446 130B1295 204 110 N110 204 1080 742 <75 X6 X6
130B1251 130B1214
130B1447 130B1369 251 132 N132 251 1195 864 <75 X7 X7
130B1258 130B1215
130B1448 130B1370 304 160 N160 304 1288 905 <75 X7 X7
130B1259 130B1216
130B3153 130B3151 325 MapannenbHoe coefnHeHune npu 1406 952 <75 X8 X7
130B3152 130B3136 355 kBt
130B1449 130B1389 381 200 N200 381 1510 1175 <77 X8 X7
130B1260 130B1217
130B1469 130B1391 480 250 N250 472 1852 1542 <77 X8 X8
130B1261 130B1228
2 x 130B1448 2 x 130B1370 608 315 N315 590 2576 1810 <80
2 x 130B1259 2 x 130B1216

Ta6bnuua 4.6 YcoBepLueHCTBOBaHHble GpuAbTPbl rapmoHuK 380-415 B, 50 'y, Tnopasmep D
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Dottt

3akas PykoBoacTBO o npoekTuposaHuio VLT® AQUA Drive FC 202
KopoBbii . HomuHanb . Motepn AkycTn
KopoBbiii Homep . Tunosomn Mopenb VLT n .
Homep AHF010 HpIll oK AsBuratenb | HOMUHanbHble Tokn | AHF005 | AHF010 Hectkun Tunopamep
AHF005 dunbTpa wym
IPOO P00
P20 1P20 [A] [kBT] [kBT] [A] [BT] [BT] [dBA] | AHFO005| AHF010
2 x 130B3153 2 x 130B3151 650 355 P355 647 2812 1904 <80
2 x 130B3152 2 x 130B3136
130B1448 + 130B1370 + 685 400 P400 684 2798 2080 <80
130B1449 130B1389
130B1259 + 130B1216 +
130B1260 130B1217
2 x 130B1449 2 x 130B1389 762 450 P450 779 3020 2350 <80
2 x 130B1260 2 x 130B1217
130B1449 + 130B1389 + 861 500 P500 857 3362 2717 <80
130B1469 130B1391
130B1260 + 130B1217 +
130B1261 130B1228
2 x 130B1469 2 x 130B1391 960 560 P560 964 3704 3084 <80
2 x 130B1261 2 x 130B1228
3 x 130B1449 3 x 130B1389 1140 630 P630 1090 4530 3525 <80
3 x 130B1260 3 x 130B1217
2 x 130B1449 + |2 x 130B1389 + 1240 710 P710 1227 4872 3892 <80
130B1469 130B1391
2 x 130B1260 + |2 x 130B1217 +
130B1261 130B1228
3 x 130B1469 3 x 130B1391 1440 800 P800 1422 5556 4626 <80
3 x 1301261 3 x 130B1228
2 x 130B1449 + |2 x 130B1389 + 1720 1000 P1000 1675 6724 5434 <80
2 x 130B1469 2 x 130B1391
2 x 130B1260 + |2 x 130B1217 +
2 x 130B1261 2 x 130B1228
Tabnuua 4.7 YcoBeplueHCTBOBaHHble ¢puabTpbl rapmoHuk (AHF) 380-415 B, 50 'y, Tunopasmepsbl E n F
Koposbiii KopoBbiii HomuHanb . Motepn AKycTny
N Tunosow Mogenb VLT un N
Homep AHFO05 | Homep AHFO10 | HbI TOK ecknn Tunopasmep
ABuratenb | HOMUHanbHble Tokn | AHFO05 | AHF010
IPOO IPOO dunbTpa wym
1P20 1P20 [A] [kBT] [kBT] [A] [BT] [BT] [dBA] AHF005 | AHFO010
130B3131 130B3090 204 110 N110 204 1080 743 <75 X6 X6
130B2869 130B2500
130B3132 130B3091 251 132 N132 251 1194 864 <75 X7 X7
130B2870 130B2700
130B3133 130B3092 304 160 N160 304 1288 905 <75 X8 X7
130B2871 130B2819
130B3157 130B3155 325 MapannenbHoe coegnHeHne nNpwu 1406 952 <75 X8 X7
130B3156 130B3154 355 kBT
130B3134 130B3093 381 200 N200 381 1510 1175 <77 X8 X7
130B2872 130B2855
130B3135 130B3094 480 250 N250 472 1850 1542 <77 X8 X8
130B2873 130B2856
2 x 130B3133 2 x 130B3092 608 315 N315 590 2576 1810 <80
2 x 130B2871 2 x 130B2819
Tabnuua 4.8 YcoBeplueHCTBOBaHHble GubTPbl rapmMoHuK, 380-415 B, 60 'y, Tunopasmep D
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KopoBbiii Koposbiii HomuHanb . Motepn AKycTy
TunoBon Mogenb VLT n
Homep AHF005 | Homep AHF010 | HbIi TOK eckuni Tunopasmep
ABuratenb | HOMUHanbHble Tokn | AHF005 | AHFO10
IPOO IPOO dunbTpa wym
1P20 1P20 [A] [kBT] [kBT] [A] [BT] [BT] [dBA] AHF005 | AHF010
2 x 130B3157 2 x 130B3155 650 315 P355 647 2812 1904 <80
2 x 130B3156 2 x 130B3154
130B3133 + 130B3092 + 685 355 P400 684 2798 2080 <80
130B3134 130B3093
130B2871 + 130B2819 +
130B2872 130B2855
2 x 130B3134 2 x 130B3093 762 400 P450 779 3020 2350 <80
2 x 130B2872 2 x 130B2855
130B3134 + 130B3093 + 861 450 P500 857 3362 2717 <80
130B3135 130B3094
130B2872 + 130B2855 +
130B3135 130B2856
2 x 130B3135 2 x 130B3094 960 500 P560 964 3704 3084 <80
2 x 130B2873 2 x 130B2856
3 x 130B3134 3 x 130B3093 1140 560 P630 1090 4530 3525 <80
3 x 130B2872 3 x 130B2855
2 x 130B3134 + |2 x 130B3093 + 1240 630 P710 1227 4872 3892 <80
130B3135 130B3094
2 x 130B2872 + |2 x 130B2855 +
130B2873 130B2856
3 x 130B3135 3 x 130B3094 1440 710 P800 1422 5556 4626 <80
3 x 130B2873 3 x 130B2856
2 x 130B3134 + 2 (2 x 130B3093 + 1722 800 P1MO 1675 6724 5434 <80
x 130B3135 2 x 130B3094
2 x 130B2872 + 2 (2 x 130B2855 +
x 130B2873 2 x 130B2856
Tabnuua 4.9 YcoBeplueHcTBOBaHHble ¢puabTpbl rapmoHuk (AHF) 380-415 B, 60 'y, Tunopasmepsbl E n F
KogoBbiii KopoBbin HomuHanb | Tunoson MoTtepu AKycTny
. Mogenb VLT un N
Homep AHF005 | Homep AHFO10 | HbIA TOK Aasura- eckumn Tunopasmep
HOMUHanbHble ToKM | AHFO05 | AHF010
1POO IPOO $unbTpa Tenb wym
P20 1P20 [A] [n.cl] [n.c] [A] [BT] [BT] [dBA] AHF005 | AHFO10
130B1799 130B1782 183 150 N110 183 1080 743 <75 X6 X6
130B1764 130B1496
130B1900 130B1783 231 200 N132 231 1194 864 <75 X7 X7
130B1765 130B1497
130B2200 130B1784 291 250 N160 291 1288 905 <75 X8 X7
130B1766 130B1498
130B2257 130B1785 355 300 N200 348 1406 952 <75 X8 X7
130B1768 130B1499
130B3168 130B3166 380 Ncnonb3syetca ana 1510 1175 <77 X8 X7
130B3167 130B3165 napannenbHOro coefuHeHnn
npu 355 KBt
130B2259 130B1786 436 350 N250 436 1852 1542 <77 X8 X8
130B1769 130B1751
130B1900 + 130B1783 + 522 450 N315 531 2482 1769 <80
130B2200 130B1784
130B1765 + 130B1497 +
130B1766 130B1498

Ta6nuua 4.10 YcoBepLieHCTBOBaHHble GunbTpbl rapmoHuK, 440-480 B, 60 'y, Tunopasmep D
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. . Homunanb | Tunoson MNotepn AkycTnye
KopoBbiii Homep KopoBbin . Mopgenb VLT n N
HbIlA TOK ABura- cKuin Tunopasmep
AHFO005 Homep AHFO10 HOMUMHanbHble Tokn | AHF005 | AHF010
dunbTpa Tenb wym
1P00/IP20 1P00/IP20
[A] [n.c.] [kBT] [A] [BT] [BT] [dBA] AHF005 | AHF010
2 x 130B2200 2 x 130B1784 582 500 P355 580 2576 1810 <80
2 x 130B1766 2 x 130B1498
130B2200 + 130B1784 + 671 550 P400 667 2798 2080 <80
130B3166 130B3166
130B1766 + 130B1498 +
130B3167 130B3165
2 x 130B2257 2 x 130B1785 710 600 P450 711 2812 1904 <80
2 x 130B1768 2 x 130B1499
2 x 130B3168 2 x 130B3166 760 650 P500 759 3020 2350 <80
2 x 130B3167 2 x 130B3165
2 x 130B2259 2 x 130B1786 872 750 P560 867 3704 3084 <80
2 x 130B1769 2 x 130B1751
3 x 130B2257 3 x 130B1785 1065 900 P630 1022 4218 2856 <80
3 x 130B1768 3 x 130B1499
3 x 130B3168 3 x 130B3166 1140 1000 P710 1129 4530 3525 <80
3 x 130B3167 3 x 130B3165
3 x 130B2259 3 x 130B1786 1308 1200 P800 1344 5556 4626 <80
3 x 130B1769 3 x 130B1751
2 x 130B2257 + 2 |2 x 130B17852 1582 1350 P1MO 1490 6516 5988 <80
x 130B2259 x 130B1785 + 2
2 x 130B1768 + 2 |x 130B1786
x 130B1768 2 x 130B1499 +
2 x 130B1751
Ta6nuua 4.11 YcoBepLeHcTBOBaHHble GpunbTpbl rapmoHuk (AHF), 440-480 B, 60 'y, Tunopasmepbl E u F
Homunan
. . AKycTnye
bHbIN Tunoson Mopgenb VLT un N
KopoBbiin KopoBbiin MoTtepu cKnn
TOK ABUratenb | HOMUHanbHblE TOKN Tunopasmep
Homep AHF005 | Homep AHFO010 wym
dunbrpa
1P00/IP20 1P00/IP20
50 Iy AHF005 | AHFO010
[A] [n.c.] [kBT] [A] [BT] [BT] [dBA] AHF005 | AHF010
130B5269 130B5237
87 75 N75K 85 962 692 <72 X6 X6
130B5254 130B5220
130B5270 130B5238
109 100 N9OK 106 1080 743 <72 X6 X6
130B5255 130B5221
130B5271 130B5239
128 125 N110 124 1194 864 <72 X6 X6
130B5256 130B5222
130B5272 130B5240
155 150 N132 151 1288 905 <72 X7 X7
130B5257 130B5223
130B5273 130B5241
197 200 N160 189 1406 952 <72 X7 X7
130B5258 130B5224
130B5274 130B5242
240 250 N200 234 1510 1175 <75 X8 X8
130B5259 130B5225
130B5275 130B5243
296 300 N250 286 1852 1288 <75 X8 X8
130B5260 130B5226
2 x 130B5273 130B5244
366 350 N315 339 2812 1542 <75 X8
2 x 130B5258 130B5227
2 x 130B5273 130B5245
395 400 N400 395 2812 1852 <75 X8
2 x 130B5258 130B5228

Tabnuua 4.12 YcoBepLuieHCTBOBaHHble GpunbTpbl rapmoHuk, 600 B, 60 'y
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HomuHan . AKycTnye
. Tunoson Mopenb VLT n .
Koposbiii Koposbii bHbI TOK Motepn CKUN
Asuratenb HOMMWHaJIbHbleé TOKN Tmnopasmep
Homep AHF005 | Homep AHF010 | ¢unbTpa wym
1P00/IP20 1P00/IP20 50 'y AHF005 | AHF010
[A] [n.c [kBT] [A] [BT] [BT] [dBA] AHF005 | AHF010
2 x 130B5274 | 2 x 130B5242
480 500 P500 482 3020 2350
2 x 130B5259 | 2 x 130B5225
2 x 130B5275 | 2 x 130B5243
592 600 P560 549 3704 2576
2 x 130B5260 | 2 x 130B5226
3 x 130B5274 | 2 x 130B5244
732 650 P630 613 4530 3084
3 x 130B5259 | 2 x 130B5227
3 x 130B5274 | 2 x 130B5244
732 750 P710 711 4530 3084
3 x 130B5259 | 2 x 130B5227
3 x 130B5275 | 3 x 130B5243
888 950 P800 828 5556 3864
3 x 130B5260 | 3 x 139B5226
4 x 130B5274 | 3 x 130B5244
960 1050 P900 920 6040 4626
4 x 130B5259 | 3 x 130B5227
4 x 130B5275 | 3 x 130B5244
1098 1150 P1MO 1032 7408 4626
4 x 130B5260 | 3 x 130B5227
4 x 130B5244
1580 1350 P1M2 1227 6168
4 x 130B5227

Ta6nuua 4.13 YcoBepLieHCTBOBaHHble GunbTpbl rapmoHuk, 600 B, 60 'y
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Homn
Hanb
HbIN
Mopenb VLT n HoMuHanbHble TOKMN Motepn
TOK
AkycT
$unb 4
nyeck
Koposbiii Koposbiii Tpa it Tunopasmep
Homep AHFO005 | Homep AHF010 Tuno- Tuno- wvm
1P00/IP20 IP00/IP20 BOM BOI 4
50T 500-550 B 551-690 B AHF AHF
asme = asme -
4pr P P P 005 010
ABsura- ABura-
Tensa Tena
[A] [kBT] [BT] [A] [kBT] | [KBT] [A] [BT] [Br] |[dBA] AHF | AHF
KBT KBT KBT KBT T T
005 | 010
130B5024 130B5325
77 45 N55K 71 75 N75K 76 841 488 <72 X6 X6
130B5169 130B5287
130B5025 130B5326
87 55 N75K 89 962 692 <72 | X6 X6
130B5170 130B5288
130B5026 130B5327
109 75 N9OK 110 90 N9OK 104 1080 743 <72 | X6 X6
130B5172 130B5289
130B5028 130B5328
128 90 N110 130 110 N110 126 1194 864 <72 | X6 X6
130B5195 130B5290
130B5029 130B5329
155 110 N132 158 132 N132 150 1288 905 <72 | X7 X7
130B5196 130B5291
130B5042 130B5330
197 132 N160 198 160 N160 186 1406 952 <72 | X7 X7
130B5197 130B5292
130B5066 130B5331
240 160 N200 245 200 N200 234 1510 | 1175 <75 | X8 X7
130B5198 130B5293
130B5076 130B5332
296 200 N250 299 250 N250 280 1852 | 1288 <75 | X8 X8
130B5199 130B5294
2 x 130B5042 [130B5333
366 250 N315 355 315 N315 333 2812 | 1542 X8
2 x 130B5197  [130B5295
2 x 130B5042 [130B5334 395 315 N355 381 400 2812 | 1852 X8
130B5042 130B5330
+ 130B5066 + 130B5331
437 355 N400 413 500 N400 395 2916 | 2127
130B5197 130B5292
+ 130B5198 + 130B5293
Ta6nuua 4.14 YcoBepLueHCTBOBaHHblE GpUNbTPbI FAPMOHIUK, 500-690 B, 50 'y
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Homun
HaNbH
bl
Mopenb VLT n HoMnHanbHble TOKN Motepn
TOK
Akyct
dunbT y
. . nyec | Tunopas-
KopoBbin Koposbii pa N
Kun mep
Homep AHF005 | Homep AHFO10
Tuno- Tuno- wym
1P00/IP20 1P00/IP20 . .
BOMN BOMN
50T 500-550 B 551-690 B AHF AHF
asme - asme -
HP P P P 005 010
ABura- ABura-
Tena Tena
[A] [kBT] [kBT] [A] [kBT] [ [kBT] | [A] [BT] [Br] |[dBA] AHF] AdF
KBT KBT KBT KBT T T
005 | 010
130B5066 130B5331
+ 130B5076 + 130B5332
536 400 P450 504 560 P500 | 482 | 3362 | 2463
130B5198 130B5292
+ 130B5199 + 130B5294
2 x130B5076 2 x 130B5332
592 450 P500 574 630 P560 | 549 | 3704 | 2576
2 x 130B5199 |2 x 130B5294
130B5076 130B5332
+ 2 x 130B5042 [+ 130B5333
662 500 P560 642 710 P630 | 613 | 4664 | 2830
130B5199 130B5294
+ 2 x 130B5197 [+ 130B5295
4 x 130B5042 2 x 130B5333
732 560 P630 743 800 P710 [ 711 5624 | 3084
4 x 130B5197 2 x 130B5295
3 x 130B5076 |3 x 130B5332
888 670 P710 866 900 P800 | 828 | 5556 | 3864
3 x 130B5199 |3 x 130B5294
2 x 130B5076 |2 x 130B5332
+ 2 x 130B5042 |+ 130B5333
958 750 P800 962 1000 P900 [ 920 | 6516 | 4118
2 x 130B5199 |2 x 130B5294
+ 2 x 130B5197 [+ 130B5295
6 x 130B5042 3 x 130B5333
1098 850 P1MO 1079 PTMO | 1032 | 8436 | 4626
6 x 130B5197 3 x 130B5295

Ta6bnnua 4.15 YcoBeplueHCTBOBaHHble GunbTpbl rapMoHUK, 500-690 B, 50 Iy
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4.2.3 Homepa anda 3akasa. Mogynu cuHycompanbHbix ¢unbtpos, 380-690 B nepem. Toka

400 B, 50 'y 460 B, 60 'y 500 B, 50 'y Tunopasmep Homep ans 3akasa ¢unbrpa
[kBT] [A] [n.c] [A] [kBT] [A] IPOO P23
90 177 125 160 110 160 D1h/D3h 130B3182 130B3183
110 212 150 190 132 190 D1h/D3h
130B3184 130B3185
132 260 200 240 160 240 D1h/D3h, D2h/D4h, D13
160 315 250 302 200 302 D2h/D4h, D13
130B3186 130B3187
200 395 300 361 250 361 D2h/D4h, D13
250 480 350 443 315 443 | D2h/D4h, D13, E1/E2, E9, F8/F9 130B3188 130B3189
315 600 450 540 355 540 E1/E2, E9, F8/F9
130B3191 130B3192
355 658 500 590 400 590 E1/E2, E9, F8/F9
400 745 600 678 500 678 E1/E2, E9, F8/F9
130B3193 130B3194
450 800 600 730 530 730 E1/E2, E9, F8/F9
450 800 600 730 530 730 F1/F3, F10/F11, F18 2X130B3186 2X130B3187
500 880 650 780 560 780 F1/F3, F10/F11, F18
2X130B3188 2X130B3189
560 990 750 890 630 890 F1/F3, F10/F11, F18
630 1120 900 1050 710 1050 F1/F3, F10/F11, F18
2X130B3191 2X130B3192
710 1260 1000 1160 800 1160 F1/F3, F10/F11, F18
710 1260 1000 1160 800 1160 F2/F4, F12/F13
3X130B3188 3X130B3189
800 1460 F2/F4, F12/F13
1200 1380 1000 1380 F2/F4, F12/F13
3X130B3191 3X130B3192
1000 1720 1350 1530 1100 1530 F2/F4, F12/F13
Ta6bnuua 4.16 Mogynu cuHycomnpanbHbix punbTpos, 380-500 B
525 B, 50 'y 575 B, 60 'y 690 B, 50 'y Tunopasmep Homep anA 3akasa ¢unbrpa
[kBT] [A] [n.c] [A] [kBT] [A] IPOO P23
75 113 100 108 920 108 D1h/D3h 130B4118 130B4119
20 137 125 131 110 131 D1h/D3h
130B4121 130B4124
110 162 150 155 132 155 D1h/D3h
132 201 200 192 160 192 D1h/D3h, D2h/D4h
130B4125 130B4126
160 253 250 242 200 242 D2h/D4h
200 303 300 290 250 290 D2h/D4h
130B4129 130B4151
250 360 315 344 D2h/D4h, F8/F9
350 344 355 380 D2h/D4h, F8/F9
130B4152 130B4153
315 429 400 400 400 410 D2h/D4h, F8/F9
400 410 E1/E2, F8/F9
355 470 450 450 450 450 E1/E2, F8/F9 130B4154 130B4155
400 523 500 500 500 500 E1/E2, F8/F9
450 596 600 570 560 570 E1/E2, F8/F9
130B4156 130B4157
500 630 650 630 630 630 E1/E2, F8/F9
500 659 630 630 F1/F3, F10/F11 2X130B4129 2X130B4151
650 630 F1/F3, F10/F11
2X130B4152 2X130B4153
560 763 750 730 710 730 F1/F3, F10/F11
670 889 950 850 800 850 F1/F3, F10/F11
2X130B4154 2X130B4155
750 988 1050 945 900 945 F1/F3, F10/F11
750 988 1050 945 900 945 F2/F4, F12/F13
3X130B4152 3X130B4153
850 1108 1150 1060 1000 1060 F2/F4, F12/F13
1000 1317 1350 1260 1200 1260 F2/F4, F12/F13 3X130B4154 3X130B4155

Tabnuua 4.17 Mogynun cuHyconpanbHbix ¢punbTpos, 525-690 B

MG20Z150 - VLT® saBnseTca 3aperucTpupoBaHHbIM TOBAPHbBIM 3HaKOM KoMnaHuu Danfoss 95



Dottt

3aKkas

PykoBoacTeo no npoektuposaHuio VLT® AQUA Drive FC 202

YBEIOMJIEHU

Mpu ncnonb3oBaHNN CUHYcOMAanbHbIX GUIBTPOB YacTOoTa KOMMYTaLMK AO/MKHA COOTBETCTBOBATb TEXHUYECKUM
XapakTtepuctukam ¢punbTpa, yKkasaHHbiM B nap. 14-01 Yacmoma kommymayuu.

YBEJIOMJIEHU

CMm. Takke PyKko8oOcmeo no npoeKmupoeaHuio 8bIXOOHO20 ¢punbmpa

4.2.4 Homepa ana 3akasza. Ounbtpbl dU/dt

HomunHanbHble XapaKTepuctukn anAa TunoBbiX I'IpI/IMeHeHI/II‘/‘I:

380-480 B [T4] 525-690 V [T7]
400 B, 460 B, 525 B, 575 B, 690 B,
50 'y 60 'y 50 'y 60 My 50 Ny Tunopasmep Homep pgna 3akasa ¢punbrpa

[KBT] [Al [Incl| [Al |IxBtl| [Al |I[ncl| [Al |I[kB7l| [A] P00 P23

20 177 125 160 20 137 125 | 131 D1h/D3h

110 212 150 190 110 162 150 | 155 | 110 [ 131 D1h/D3h

132 260 200 240 132 201 200 | 192 | 132 | 155 | D1h/D3h, D2h/D4h, D13 13082847 13082848

160 315 250 302 160 253 250 | 242 | 160 | 192 D2h/D4h, D13

200 395 300 361 200 303 300 | 290 | 200 | 242 D2h/D4h, D13

250 480 350 443 250 360 350 | 344 | 250 | 290 D2h/D4h, D11 E1/E2, E9, 130B2849 130B3850

F8/F9

315 588 450 535 315 429 400 | 410 | 315 | 344 D2h/D4h, E9, F8/F9

355 658 500 590 355 470 450 | 450 | 355 | 380 E1/E2, E9, F8/F9 130B2851 130B2852
400 | 410 E1/E2, F8/F9
450 | 450 E1/E2, F8/F9

400 745 600 678 400 523 500 [ 500 | 500 | 500 E1/E2, E9, F8/F9

450 800 600 730 450 596 600 | 570 | 560 | 570 E1/E2, E9, F8/F9 13082853 13082854

500 630 650 | 630 | 630 | 630 E1/E2, F8/F9

450 800 600 730 F1/F3, F10/F11, F18

500 880 650 780 500 659 650 | 630 F1/F3, F10/F11, F18 2x 130828492 | 2 x 130828502
6302 | 6302 F1/F3, F10/F11

560 990 750 890 560 763 750 | 730 | 710 | 730 F1/F3, F10/F11, F18 2 x 130B2851 | 2 x 130B2852

630 1120 [ 900 | 1050 | 670 889 950 | 850 | 800 | 850 F1/F3, F10/F11, F18

710 1260 [ 1000 | 1160 | 750 988 | 1050 | 945 F1/F3, F10/F11, F18 2 x 130B2851 | 2 x 130B2852
900 | 945 F1/F3, F10/F11 2 x 130B2853 | 2 x 130B2854

710 1260 [ 1000 | 1160 | 750 988 | 1050 | 945 F2/F4, F12/F13 3 x 130B2849 | 3 x 130B2850
900 | 945 F2/F4, F12/F13

800 1460 [ 1200 | 1380 | 850 | 1108 | 1150 [ 1060 | 1000 | 1060 F2/F4, F12/F13 3 x 130B2851 | 3 x 130B2852

1000 1720 [ 1350 | 1530 [ 1000 | 1317 | 1350 | 1260 | 1200 | 1260 F2/F4, F12/F13

1100 | 1479 | 1550 | 1415 | 1400 | 1415 F2/F4, F12/F13 3 x 130B2853 | 3 x 130B2854

Ta6bnuua 4.18 Homepa ans 3akasa ¢punbtpo dU/dt

YBEAOMJIEHU

CM. TakxKe PyKko8oO0cmeo no npoeKmuposaHuio 8bIX00HO20 ¢punbmpa
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4.2.5 Homepa gna 3akasa. Topmo3Hble pe3ncTopbl

CeefeHys No BbIGOPY TOPMO3HbIX PE3NCTOPOB CM. B PyKog8oOCMae No npoekmuposaHuo MopMO3HbIX pe3ucmopos.
Wcnonb3yinTe 3Ty Tabnuuy 41 onpefeneHns MUHUManbHOrO CONMPOTUBEHUA I KaXKAoro pasmepa npeobpasosartens
YacToTbl.

380-480 B nepem. Toka
[laHHble npuBoAOB
Aqua FC202 [T4] Pm (NO) [kBT] Yncno TopMO3HbIX npepblsaTeneﬁ” Rmin

N110 110 1 3,6
N132 132 1 3
N160 160 1 2,5
N200 200 1 2
N250 250 1 1,6
N315 315 1 1,2
P355 355 1 1,2
P400 400 1 1,2
P500 500 2 09
P560 560 2 09
P630 630 2 038
P710 710 2 0,7
P800 800 3 0,6
P1MO 1000 3 0,5

Ta6nuua 4.19 [laHHble TOpMO3HOro npepbiBaTtens, 380-480 B
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525-690 B nepem. Toka
[laHHble NnpuBoaoB

Aqua FC202 [T7] Pm (NO) [kBrT] Yucno TopMO3HbIX npepblsareneﬁ” Rmin
N75K 75 1 13,5
N9OK 920 1 8,8
N110 110 1 8,2
N132 132 1 6,6
N160 160 1 4,2
N200 200 1 4,2
N250 250 1 34
N315 315 1 23
N400 400 1 23
P450 450 1 23
P500 500 1 2,1
P560 560 1 2
P630 630 1 2
P710 710 2 13
P800 800 2 11
P900 900 2 11
P1MO 1000 3 1
P1M2 1200 3 038
P1M4 1400 3 0,7

Ta6bnnua 4.20 laHHble TOPMO3HOrO NpepbiBaTens, 525-690 B

Rmin = MUHUMA/IbHOE MOPMO3HOE CONPOMUBJIeHUe, KOmopoe MoX)em UCNoJIb308ambCa € SMUM npeobpasosamesniem yacmomel. Eciu
npeo6pazosamesns 4acmomeol 8K0YAEM 8 Ce65 HECKOIbKO MOPMO3HbIX hpepbieamerieli, mo conpomuesieHue seasemcs cyMmol 8cex
conpomuesieHuti 8 napasnsnenu.

Rbr, nom = HOMUHAJIbHOE conpomuesieHue, Heobxodumoe 071 docmuxeHus 150 % mopmMo3Ho20 MomeHmd.

1) KpynHwble npeobpazosamesnu 4yacmomel 8KO4AIOM 8 cebs HeCKObKO MOodysleli UHEepmopd C MOPMO3HbIM Npepbieamesnem 6 Kaxoom
uHgepmope. [Modk/oYuMe pagHsie pe3ucmopsl K Kax0oMy mopMO3HOMY npepbieamertio.
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MoHTax PykoBoacTeo no npoektuposaHuio VLT® AQUA Drive FC 202
Tunopasmep F8 Fo
2 2 e
g 3 g
3awura IP 21/54 21/54 21/54 21/54 21/54 21/54
Kopnyca NEMA Tun 1/Tun 12 Tun 1/Tun 12 Tun 1/Tun 12 Tun 1/Tun 12 Tun 1/Tun 12 Tun 1/Tun 12
Bbicokasa neperpyska
OTHOCUTENbHO 315-450 kBt 315-350 kBt 500-710 kBt 500-710 kBt 800-1000 kBT 800-1000 kBT
HOMWHaNbHOMN (380-480 B) (380-480 B) (380-480 B) (380-480 B) (380-480 B) (380-480 B)
MOLLHOCTN — 450-630 kBT 450-630 kBT 710-900 kBT 710-900 kBT 1000-1400 kBT 1000-1400 kBT
neperpyska no (525-690 B) (525-690 B) (525-690 B) (525-690 B) (525-690 B) (525-690 B)
MoMmeHTy 160 %
BbicoT
2324 2324 2324 2324 2324 2324
a
Wwnpwn
970 1568 1760 2559 2160 2960
Fa6aputbl B |Ha
ynakoBKe rny6wu
1130 1130 1130 1130 1130 1130
[mm] Ha
BbicoT
2204 2204 2204 2204 2204 2204
a
Fa6aputbl
Wnpwn
npuBoaa 800 1400 1600 2200 2000 2600
Ha
[mm]
rny6wu 606 606 606 606 606 606
Ha
Makc. macca [Kkr] 447 669 893 1116 1037 1259

Ta6bnuua 5.3 0630p nsgenus, 12-umnynbcHble NpeobpasoBaTeny YacToTbl

YBENOMJIEHU

Kopnyca Tunopasmepa F numeloTca B Hanmumm co wkahpom [ONONHUTENbHbIX YCTPONUCTB Unm 6e3 Hero. Kopnyca

Tunopasmepos F8, F10 n F12 coctoAT u3 wkada Ansa nHBepTopa cnpasa 1 wKada gna sbinpamutens cnesa. Y F9, F11 n
F13 umeetca wKad Ana AONONHUTENbHbIX YCTPONCTB cleBa OT WwKada AnA Bbinpamutensa. F9 — 31o F8 co wkadom ana
[ONoNHNTENbHbIX YcTpolcTB. F11 — 310 F10 co wKadom gna aononHuTenbHbiX ycrpoiictB. F13 — 310 F12 co wkadom
ANA AONONHUTENbHbIX YCTPOWCTB.
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PykoBogacTeo no npoektnposaHuio VLT® AQUA Drive FC 202

5.1.1 MexaHNn4YecKnmn MOHTa

1. MpocBepnuTe OTBEPCTUA B COOTBETCTBUM C
YKa3aHHbIMU pa3mepamu.

2. MopbepuTte BMHTbI, MOAXOAALME AN MOHTAXKHOM
nosepxHocTu. MoATAHNTE BCe YeTbipe BUHTA.

Mpeobpa3oBaTenu YyacToTbl MOTYT 6bITb yCTaHOBNEHbI 6e3
3a30pa BM/IOTHYIO APYr K Apyry. 3afHAA CTeHa JOMKHa
ObITb MPOYHOIA.

Kopnyc Bo3aywHbin 3a30p [Mm]
D1h/D2h/D3h/D4h/D5h/D6h/D7 225
h/D8h
E1/E2 225
F1/F2/F3/F4 225
F8/F9/F10/F11/F12/F13 225

Tabnuua 5.4 TpeGyeTcA BO3AYLLHbIN 3a30p BBEPXY U BHU3Y
Mpeo6pasoBaTenb yacToTbl

YBEJTIOMJIEHU

Ecnu ncnonbsyeTca KOMNAEKT ANA nepeHanpaBneHns
BO3jyXa OT paAuaropa 13 3afHel Yactu
npeo6pasoBaTens YacToTbl, TPebyemMblil 3a30p CBEpXy
cocrtasnaet 100 mm.

5.1.2 YcTraHOBKa NOACTaBKM A1 KOPNyCcoB
Tunopasmepa D

B komnnekT npeobpasosateneit Yyactotel D7h n D8h
BXOZAT NOACTaBKa U pacnopka. Meped KpenneHnem
Kopryca Ha CTeHy YCTaHOBWTE MOACTABKY 338 MOHTAXXHOW
CTEHKOW, KaK Moka3aHo Ha PucyHok 5.1.

130BC574.10

PucyHok 5.1 Pacnopka gnsa HaCTEHHOro MOHTaXa

130BC573.10

@
OOpEEEEE550
00008000000

@

3

PucyHoK 5.2 YcraHOBKa Kpenexa nofcraBku

1 | MpuKpenuTe NOACTaBKY K TbIbHOMY KaHany, UCMoOnb3ys 2
ravikm M10

2 | 3akpyTuTe 2 BUHTa M5 uepes 3afjHu1e BbICTYMbl MOACTABKN B
MOHTaXHbI KPOHLITENH AN NPUBOAA Ha MOACTaBKe

MOHTa)KHble OTBEPCTUA nepefHen naHenu yl'IHOTHeHMI;I.

3 [ 3akpyTute 4 BrHTa M5 Yepes nepegHWi BbICTYN NOACTaBKMA B

Tabnuua 5.5 MoscHeHuA K PucyHok 5.2

5.1.3 YcTaHoBKa Ha nopacTaBky ans
npuBOAOB TUNopasmepa F

B nopctaBkax npeo6pasoBaTeneit Tunopasmepa F
ncnonb3yeTcsa BoceMb 60NTOB BMECTO YeTbipex.
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1308X472.10

PucyHok 5.3 MoHTaX Ha NOACTaBKYy C Nomolybio 60nToB

1308%471.10

i
@
E

PucyHok 5.4 KpynHbiii nnaH

1 [Wcnonb3ys cTonopHyto Wwainby n nnockyio wanby, 3akpennre
Kaxkzbln 13 6ontoB M8x60 MM Yepes Kopnyc B pe3bboBOM
OTBEPCTUM B OCHOBaHWW. Micnonb3yiiTe yeTbipe 6onTa ans
Kaxgoro wkada.

2 | Wcnonb3ysa HeBbIMafAaloLyo CTOMOPHYIO Wanby 1 NiIocKyio
wanby, 3akpenute Kaxaplii 13 6ontoB M10x30 MM yepes

nnacTMHy OCHOBaHMA B pe3b6030M OTBEPCTNN B OCHOBaHUW.

Mcnonb3yinte yeTbipe 6onTa AN Kaxgoro wkada.

Ta6bnuua 5.6 MNoAcHeHnsa K PucyHok 5.4

5.1.4 TpeboBaHue Mo TEXHUKe
6e30nacHOCTM ANA MexaHNYeCcKoro
obopypoBaHua

lABHUMAHME!|

O6paTuTe BHUMaHNe Ha peKoMeHAauuu, Kacawwmecs
KOMM/EeKTa Ans BCTPaUBaHMA U MOHTaXa Ha mecTte
3KcnnyaTauum. Ytobbl n3bexatb cepbesHbiX
noBpexaeHunii 060pyfoBaHNA WK TPaBM, 0CO6EHHO npu
MOHTa)ke 6onblumx 610K0B, cobntoaaiTe TpeboBaHus,
npuBeAeHHble B NepeyHe.

[ANPELYNPEXIOEHME]

MNpeobpasoBaTenb YacToTbl OXnaxpaeTca
LMPKYNMpPYIOLMM BO3AYXOM.

Y1o6bl 3aMTUTD YCTPONCTBO OT Neperpesa,
HeobxoauMo, UTOObl TemnepaTypa OKpy»Kalollen cpepbl
He npeeblwana MakcumasibHo20 HOMUHAJIbHO20 3HAYEHUs.
Ecnn Temnepatypa oKpy»KaloLiero Bo3ayxa HaxoauTca B
npepenax 45 °C - 55 °C, TpebyeTcs NOHMXKeHNe
XapaKTepucTMK npeobpasoBaTens 4acToTbl, CM.

3.5.5 CHuXeHue HOMUHAJIbHbIX XApAKmMepucmuk 8
3asucumocmu om memnepamypel okpyxatoujeli cpedbl.
Ecnn He yunTbiBaTb CHMXXEHNE XapaKTepuUCTUK npu
M3MeHEeHUN TemnepaTypbl OKpY»Kalolen cpefbl, CPOK
ay6bl NpeobpasoBaTeNna YacTOTbl YMEHbLUNTCA.

5.2 Tlepen MOHTaXoM

5.2.1 TnaHuMpoBaHMe MOHTaXa C yyeTom
MecCTa YyCTaHOBKM

YBENOMJIEHU

YTo6bl n36eXKaTb NMNLIHeNn paboTbl BO BpemMA 1 nocne
MOHTaX<a, BaXKHO 3apaHee Cr/1IaHNPOBaTb MOHTaX
npeo6pasoBaTens 4acToTbl.

BbiGeprTe Haunyulee BO3MOXKHOE MECTO SKCryaTauum
C yyeTom cnefyowmx GpakTopos:
. Pabouas TemnepaTtypa OKpyxaloLei cpegpl

. Cnoco6 MoHTaxa

. Cnocob oxnaxaeHua 6noka

. MonoxeHne npeobpasoBaTenia YacToTbl
° Mpoknagka kabenen

. Y6eautech, UTO NCTOYHUKM MUTAHUS NMOAAIOT
Haf/exallee HanpsbkeHue 1 obecneumsaloT
[OCTATOYHbIN TOK
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MoHTax PykoBogacTeo no npoektnposaHuio VLT® AQUA Drive FC 202
. Y6egurecb, UTO HOMUHANbHbIA TOK ABUraTens He 5.2.4 lMogbem
npeBblllaeT MakcMManbHbI TOK NpeobpasoBaTens
4acToTbl

] Ecnn npeo6pa3OBaTenb 4acTOTbl HE UMeeT
BCTPOEHHDbIX NaBKNX npe,qoxpaHVlTenelh,
y6eﬂ,I/ITECb, YTO BHELWHWE NPefoXpaHUTENNn
pPaccynTaHbl Ha Hagnexawun Tok.

5.2.2 lpnemMka npeobpaszoBaTena 4acToThbl

Bo Bpemsa npuemkn npeobpasoBaTtens YacToTbl ybegurechb
B LIeNOCTHOCTUN YNaKoBKMU U obpaTtnTe BHUMaHMe Ha obble
NoBpeXAeHNA, KOTOPble MOF/IM MPOU30NTK BO Bpems
TpaHCcNopTUPOBKK 6noKa. Mpy obHapyKeHN NoBpexaeHun
obpaTtuTecb B TPAHCMOPTHYIO KOMMaHMIo C
COOTBETCTBYIOLUEN NpeTeH3nen.

VLT ® AQUA Drive

www.danfoss.com

T/C: FC-202N160T4E2TH2XGC7XXSXXXXAXBXCXXXXDX
P/N: 134F9717 S/N: 123456H123

160 kW / 250 HP

IN: 3x380-480V 50/60Hz 304/291A
OUT: 3x0-Vin 0-590Hz  315/302A

Type 1/1P21 Tamb. 40° C/104°F
Max Tamb. 55°C/131°F w/Output Current Derating

SCCR 100 kA at UL Voltage range 380-480V
ASSEMBLED IN USA o c €

Listed 36U0 E70524 Ind. contr. Eq.
UL Voltage range 380-480 V

CAUTION:
See manual for special condition / prefuses
Voir manuel de conditions speciales / fusibles

WARNING:
Stored charge, wait 20 min.
Charge residuelle, attendez 20 min.

PucyHok 5.5 MacnopTHaA Tabnuuka

5.2.3 TpaHcnopTMpoOBKa 1 pacnakoBKa

Mepen pacnakoBKkol Npeobpa3oBaTens YacToThl
peKkomMeHAyeTCA NMOMECTUTb ero Kak MOXHO 6nmxe K mecTy
OKOHYaTeNbHOWN YCTaHOBKM.

Ypanute Kopobky 1 nomectute npeobpasoBaTtesib YacTOTbI
Ha Kak MOXHO 6onee ANUHHYIO Nannety.

Mpeobpa3zoBaTenb YacTOTbl MOXXHO MOAHMMATb TOMbKO 3a
npepHasHayeHHble ANA 3TOro NPOyLIMHbL. YT06bl N36exaTb
nsrnba NogbeMHbIX NeTesb, MPU NOAbEME BCEX KOPMYCOB
E2 (IPO0) ncnonb3ynte Tpasepcy.

=

PucyHoK 5.6 PekomeHayembiil meTof noabema, Tunopasmep D

176FA245.10

PucyHoK 5.7 PekomeHayembiil meTof noagbema, Tunopasmep E

[ABHUMAHWE!

TpaBepca fomKHa BblAepKMBaTb Maccy
npeobpasoBaTensa yacToTbl. Bec KopnycoB pasnuyHbix
TUnopasmepos cM. B Tabsuya 5.2. MakcMmanbHbIn
AnameTp TpaBepcbl — 2,5 cm. Yron mexay BepxHen
4acTbio NPMBOAA U NOABEMHbIM TPOCOM [OJKEH
coctaBnaTb 60 ° n 6onee.
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13088688.10

\

PucyHOK 5.8 PekomeHAyeMmblii MeTo Nogbema, TUnopasmepbl
F1, F2, F9 n F10

13088689.10

F8

PucyHoK 5.9 PekomeHayemblii meTof noAgbema, Tunopasmepbl
F3, F4, F11, F12 n F13

130BB753.10

PucyHok 5.10 PekomeHayemblii MeTof Nogbema, TUNopasmepbl

YBEJIOMJIEHU

CnepyeTt yuyecTb, YTO LIOKOJIb NOCTaBNAETCA B TON Xe
ynaKkoBKe, UTo U npeo6pasoBaTesib YacToTbl, HO He
KpenuTca npu TPaHCNOPTMPOBKE K Kopnycam
Tnnopasmepa F1-F4. Llokonb npegHa3sHaveH gnAa nogaun
BO3AYLUHOrO NOTOKa ANA HaAne)Kalero oxaakaeHusa
npeobpa3soBaTens YacToTbl. YcTaHOBUTE KOpnyc
Tnnopasmepa F noBepx LOKONA B mecte OKOHYaTeNbHOro
MOHTa)ka. Yron mexpy BepxHel yactbio
npeo6pasoBaTtenis YacTOTbl 1 NOABEMHbBIM TPOCOM
DonXeH cocTaBnAatb 60° n 6onee.

Kpome y»Ke onmcaHHbIX Ha WTIOCTPaLMAX
BO3MOXHOCTEN, Kopnyc F MOXHO TakXe MOAHATb Npu
nomowy 6anoyHON TpaBepcbl.

5.2.5 Heo6xoanMbI UHCTPYMEHT

[nA BbINONHEHUA MeXaHUYEeCKoro MoHTaxa Tpebyerca
cnefyowWmnii UHCTPYMEHT:

[penb co ceepnom gnametpom 10 nnm 12 mm
Pynetka

Kntoy ¢ cooTBETCTBYIOLMMN METPUYECKUMU
ronoskamu (7-17 mm)

YanvHutenu gna Knova

Mpo6oliHMK NMCTOBOro MeTanna Ans
KabenenpoBofoB NN KabenbHbIX YNNOTHEHWIA B
6nokax IP21 (NEMA 1) n IP54 (NEMA 12).
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PykoBoacTeo no npoektuposaHuio VLT® AQUA Drive FC 202

. TpaBepca Ans nogbema 65oKa (CTepKeHb Unn
Tpyb6a MakCcMManbHbIM AMaMeTpom 25 MMm),
paccumTaHHas Ha nogbem He meHee 400 Kr.

] KpaH VAN MHOW NOABbEMHUK ANA YCTaHOBKU
I'Ip606pEISOBaTEJ'Iﬂ 4acCTOTbl Ha MeCTO.

. [na yctaHoBKM 6noka Trnopasmepa E1 B
Kopnycax Tvna IP21 n IP54 Tpebyetca knioy Torx
T50.

5.2.6 Obuwume coobpakeHus

[octyn K nposBoaam

Y6enutecb B HaMuUM JOCTaTOYHOrO MPOCTPaHCTBa AN1A
[OCTyNa K Kabensam C BO3MOXKHOCTbIO X M3rmbaHus.
MockonbKy kopnyc IPO0 OTKPbIT CHK3Y, Kabenn
Heo6Xo4MMO KpenuTb K 3aHel NaHenu Kopnyca, B
KOTOPOM MOHTMpPYeTCA npeobpa3oBaTenb YacToThl.

YBEOMJIEHU

Bce kabenbHbie HaKOHelIHI/IKI/I/My(I)TbI BOJIXKHbI 6bITb
YyCTaHOB/I€HbI B npeaenax WUpUHbl KOHTaKTHOWN LWWHbI.

CBo60oaHOEe NPOCTPAHCTBO

Y6eautecb B HanMuum cBo6OAHOro NMPOCTPaAHCTBA Haj 1
nog npeobpasoBaTenem YacToTbl, JOCTAaTOYHOro Ans
npuTOKa BO3Ayxa W nofsoAa Kabeneii. Kpome Toro,
Heob6XxoAMMO NpefyCcMOTPeTb JOCTaTOYHO MecTa nepef
6JIOKOM A1 OTKPbIBaHMA ABEPLbl NaHeNn.

1308C519.10

PucyHok 5.11 MNpocTtpaHcTBO nepep kopnycom tuna IP21/1P54,
Tunopasmepbl D1h, D5h n D6h.

1308C520.10

PucyHok 5.12 MNpocTtpaHcTBO nepep Kopnycom tuna IP21/1P54,
Tunopasmepsbl D2h, D7h n D8h.

o
—’:E ,9.
(- 5
: B
= R
‘579
(22.8)
748
(29.5) <105,0°

PucyHok 5.13 MpoctpaHcTso nepep kKopnycom tuna IP21/IP54,
Tunopasmep E1

DICE

578 776
(22.8) Lj %/ (30.6)

PucyHok 5.14 MNpoctpaHcTso nepep kKopnycom tuna IP21/IP54,

130BB003.13

Tunopasmep F1.

-

B004.13

30

2X578
! % :
[30.6]

1

PucyHok 5.15 MNpocTtpaHcTBO Nepep Kopnycom tuna IP21/1P54,
Tunopasmep F3.
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[ I3 ™ N 1 | | g
4 i3
579 g 776 j 79 g
(281 v ] [ 228 2 (306) ] [7 228) @™
T - ) \A 624
(6 - (246)
PucyHok 5.16 lMpoctpaHcTBo nepep Kopnycom Tuna IP21/1P54, PucyHok 5.22 MpocTpaHcTBO Nepes Kopnycom Tuna IP21/IP54,
Tunopasmep F2. Tunopasmep F12
2 TC I I 11 =
5 0 [ | =
=3 3
2x579 , ' o) 579 Q
(22.8) ooo l%(;gi) %(37;2) M(zm §
5 (26483) ) v (24.6)

PucyHok 5.17 MpocTpaHcTBo nepes Kopnycom Tuna IP21/IP54, PucyHox 5.23 MpocTpaHcTeo nepen kopnycom Tuna IP21/IP34,

Tunopasmep F4 Tunopasmep F13

130BB531.10

j/ 776
] (30.6)

PucyHok 5.18 lMNpocTtpaHcTBO nepep Kopnycom tuna IP21/1P54,

Tunopasmep F8.

DTCE

an ]

PucyHok 5.19 MpoctpaHcTBo nepep kKopnycom tuna IP21/IP54,

w
IS
2

130BB003.13

Tunopasmep F9

R —— =
776 | [ i 776 @
(30.6) ] ] (30.6)

PucyHok 5.20 MNpocTtpaHcTBO nepep Kopnycom tuna IP21/1P54,
Tunopasmep F10

130BB575.10

776 j D D
0 Lﬂ

PucyHok 5.21 MNpoctpaHcTBo nepep kKopnycom tuna IP21/IP54,
Tunopasmep F11
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5.2.7 OxnakgeHvne n NoToKM BO3gyxa

OxnaxxgeHue
OxnaxaeHne MoXeT OCyLeCTBAATLCA C MOMOLLbIO BEHTUIALMOHHBIX KaHanoB nofj v Hag 6510KoM, C MOMOLLbIO BMycCKa 1
BbINyCKa BO3AyXa B TbIbHOWN YacTy 610Ka 1 KOMBUHMPOBAHHBIM CNOCO6OM.

OxnaxgeHue ¢ NOMOLLbI0 BEHTUNALNOHHOIO KaHana

Pa3paboTaHbl creymanbHble SONONHUTENbHBIE CPEACTBA ANA ONTUMMU3ALMM MOHTaXa npeobpasosaTenei YactoTsl IPOO
(waccu) B Kopnycax Rittal TS8 ¢ ncnonb3oBaHrem cO6CTBEHHOro BeHTUNATOPa Npeobpa3oBaTensa YacToTbl AN
NPUHYAUTENBHOTO OXMAXAEHVA B TbIIbBHOM KaHasne. Bo3gyx 13 BepxHel 4acTyi KOpnyca MOXeT BbIBOAUTbCA HapYXKy C TaKUM
pacueTom, YToObl M3MLIEK TEMNa, BbIBOAUMbINA Yepes TbiibHbIN KaHan, He paccemBancs B MOMeLEeHUN ANCNETYEPCKON, YTO
No3BONWAO 6bl CHU3UTb NOTPEBHOCTV B KOHAMLMOHUPOBAHUM BO3AyXa B MOMELLEHUN.

OxnaxpeHue c3aan 5
LInpKynsaumnoHHbIA BO3AyX OTBOAWTCA Yepe3 TbIbHYI0 YacTb Kopryca Rittal TS8. Takoe pelueHue npeanonaraet 3abop

BO3AyXa BHE MPOU3BOACTBEHHOrO MOMELLEHNA Yepe3 ThiIbHbIV KaHan 1 BO3BpaT HAarpeToro Bo3ayxa HapyXy, UTO CHMPKaeT
NoTpebHOCTV B KOHAVLMOHNPOBaHNN BO3AYXa.

YBENOMJIEHU

Ona BbiBOAA Tennonotepb, He BbiBeAEHHDbIX Yepes TbIIbHbIN KaHan Hp906p33OBaT9ﬂﬂ 4acToTbl, 1 AONOJIHUTENbHbIX
nortepb, reHepupyemMmbiX Apyrumn KOMNOHeHTaMW, yCTaHOB/IEHHbIMU BHYTPW Kopnyca, Ha Kopnyce ycTaHaBnBaeTcA
ABepHOI‘/'I BEHTUNATOP. Ona Bbl60pa COOTBETCTBYIOLLEro BEHTUIATOpa cneayeT paccynuTaTb TpeﬁyEMblﬁ 06LI.|,I/II7I NOTOK
BO3AyXa. HEKOTOpre npounsBoanTenn Kopnycos npegnaraloT co6CcTBEeHHOEe nporpamMmmMmHoe obecneueHne ANA BbiNOJIHEHNA
TaKUX pacyeTos.

MNoToK BO3ayxa
JonmxeH 6bITb 0becneueH HeobXoAMMbIN NOTOK BO3AyXa AnNA pagmatopa. Pacxop Bo3fyxa cm. Tabnuua 5.7.

Pasmep npuBopa Bo3aywHbiii NOTOK M*/u ($pyTOB/MMH)
Knacc 3awmTbi [BepHble/ BeHTunarop
Tun npusBopga Tunopasmep
Kopnyca BepxHue (BeHTUNATOpPDI)
380-480 B (T5) 525-690 V (T7) BEHTUNATOPbI pagnaTopa
IP21/NEMA 1 nnn
N110-N160 N75-N160 D1h, D5h, D6h |IP54/NEMA 12 102 (60) 420 (250)
D3h IP20 (waccn)
IP21/NEMA 1 nnn
N200-N315 N200-N400 D2h, D7h, D8h  |IP54/NEMA 12 204 (120) 840 (500)
D4h IP20 (waccn)
IP21/NEMA 1 nnn
6-MMMyfbCHble
- P450-P500 E1 IP54/NEMA 12 340 (200) 1105 (650)
E2 IPOO (waccu) 255 (150)
IP21/NEMA 1 nnn
E1 340 (200)
P355-P450 P560-P630 IP54/NEMA 12 1445 (850)
E2 IPOO (waccwm) 255 (150)
IP21/NEMA 1 700 (412)
P500-P1MO P710-P1M4 F1/F3, F2/F4 985 (580)
IP54/NEMA 12 525 (309)
F8/F9, F10/F11, |IP21/NEMA 1 700 (412)
12-MmnynbcHble P315-P1MO0 P450-P1M4 985 (580)
F12/F13 IP54/NEMA 12 525 (309)

Ta6bnuua 5.7 MoTok Bo3ayxa AnsA paguatopa u GPOHTaNbHOro KaHana

* [lodaua 8030yxa om 0dHO20 8eHMunamopd. Kopnyca munopasmepa F codepxam HeCKobKO 8eHMUISMOPOS.

BeHTUNATOPbI OXNa)aeHUA KopnycoB Tunopasmepa D
Bce npeobpasoBarteny 4acToTbl JaHHOrO TUMOpa3Mepa
OCHALLeHbl BEHTUNIATOPAMUN OXJTaXaeHUa ans obecneyeHus
BO3AYLIHOro NOTOKa BO3ne pagmatopa. bnoku B kopnycax

IP21 (NEMA 1) n IP54 (NEMA 12) ocHalleHbl

BEHTWUATOPaMU, BCTPOEHHBIMU B [ABEpLY Kopryca, ans

obecrneyeHna QOMOHUTENIBHOTO BO3AYLIHOrO NOTOKa BO3fe
6noka. Kopnyca IP20 ocHalleHbl BEHTUAATOPOM,

BCTPOEHHbIM B BEPXHIO YacTb O/0Ka, Ans obecneyeHuns
[OMOSHUTENbHOro oxnaxaeHus. Mimeetca HebonbLuoW
BEHTUNATOP Hanps)keHnem 24 B nocT. Toka,

CMOHTUPOBAaHHbIN Ha BXOAHOM nnate. BeHTnnATop
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BK/IOYAETCA KaXAblii pa3 Npy nogaye nutaHua Ha
npeo6pasoBaTtesib YacToThl.

BEHTVIJ'IﬂTOp NNTaeTCA OT HaNpPAXeHNA NOCTOAHHOIO OT
CMNOBOW NNaTbhl NUTAHUA. BEHTI/IJ'IHTOp cMelwlnBaHuA
NUTaeTCcAa OT HanpsaXxeHua 24 B nocT. Toka OT rnaBHOro
BblKNloYaTeENA pexnma. BeHTI/IJ'IﬂTOp pPagnaTopa n
BEHTUNATOP Ha ﬂ,BepLIE/BerHeVI 4acTn NUTaKTCA OT
HanpsAeHue 48 B nocTt. ToKa OT OoTAENbHOro rNaBHOroO
BblKNlOYaTeNnA pexnma CMNOBOW NNaTbhl NUTaHWA. Kaabin
BEHTUNATOP NOCbINAET CUrHan O6paTHOIZ CBA3N OT
TaxomMeTpa Ha nnaty ynpasneHnAa ansa obecneveHuns
NpPaBUNbHOCTA pa6OTbI. BkntoueHwne/BbikNoYeHe 1
ynpaBneHne CKOpOCTbo BEHTUNATOPOB NCNONb3YIOTCA ANA
YMeHbLUeHnA obuwero aKyCTn4yeckoro wyma n gnsa
npoaneHnAa obuero CpOKa 3Kcrjlyataynn BEHTUIATOPOB.

OnA akTMBaLMN BEHTUIATOPOB B Koprycax Tunopasmepa D
HeobX0MMO BbIMONIHEHVE CleayoWnX YCIOBUIA:

. BbixogHol TOK Bbile 60 % OT HOMUHANbHOIO
. MNeperpes IGBT

. Hu3kaa Temnepatypa IGBT

. Meperpes nnatbl ynpasBneHus
. AKTUBHO yfiepkaHue NoCTOAHHbIM TOKOM
. AKTVBHO TOPMOKEeHME NOCTOAHHbIM TOKOM

] AKTUBHO AUHaMnyeckoe TOPMOXeHNne

. Bo Bpems npeaBapuTENbHOrO HaMarHUYMBaHUA
nBuratens

. BoinonHeHne AALL

Kpome Toro, BeHTURATOPbI BCErfa Ha KOPOTKOE Bpems
BKJTIOYAIOTCA MOCNE Nojaun BXOAHOro NUTaHUA Ha
npeobpasoBaTenb YacToTbl. [locne BKtoueHus
BEHTUNATOPOB OHY ByayT paboTaTb Ha NPOTAXKEHUN
MUHUMYM OfHY MUHYTY.

[na akTmBaumn BeHTUNATOPOB B Kopnycax E n F
Heob6X0AMMO BbINOMHEHVE CneayowWwmnx YCIoBUIA:

1. AAL

2. YaepaHue NoCTOAHHbIM TOKOM

3. lNpenBaputenbHoe HamarHn4MBaHue

4. TopMmoKeHMe NOCTOAHHBIM TOKOM

5. MpeBblweHne HOMMHaNbHOro Toka Ha 60 %
6. MpeBbiweHne TemnepaTypbl KOHKPETHOIO

pagnatopa (3aBUCMT OT MOLLHOCTHK).

7. MpeBbileHNe TemnepaTypbl OKpYXatoLleln cpeabl
ONA KOHKPETHOW CMNOBOWM MnaTbhl NUTaHUA
(3aBMCUT OT MOLHOCTW)

8. MpeBbllweHne TemnepaTypbl OKpYyKatoLwwen cpeabl
ONA KOHKPETHOW nnaTtbl ynpaBneHns

BHeluHVe BEHTUNALMNOHHbIE KaHasbl

Ecnu K anekTpryeckomy wkaody Rittal pob6asneH BHewwHNWI
BO3[yXOBOJ, HEO6XOAUMO paccumTaTh nepenaj AaBfieHns B
BEHTUALMOHHOM KaHane. Bocnonb3yntecb cxemamun ana
CHWXKEHMA HOMMHANbHbBIX 3HAYeHWI NpeobpasoBaTesns
YacToTbl B COOTBETCTBMM C NafeHNeM LaBNEHWA.

(%)
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60 //
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130BB007.10

Drive Derating

20
10

L —

0
0 0.5 49 13 273 459 66 893 1157 147

Pressure Increase (Pa)
PucyHok 5.24 CHMmKeHMe HOMMHaMNbHbIX XapaKTepucTuK B
Kopnycax D B 3aBUCMMOCTM OT U3MEHEeHUA AaBjieHna
BospayLHblii NoTok Npeobpa3oBatens YacToTbl: 450 Ky6.
dyToB/MUH (765 M*/u)
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O
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130BB010.10
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o
~__
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/
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0 0 01 36 98 215 434 76 147.1 2375 2789
Pressure Change (Pa)

PucyHOK 5.25 CHUXeHMe HOMUHAJIbHbIX XapaKTepuUCTK Ans
KopnycoB E B 3aBUCMMOCTU OT U3MeHeHWA faBneHuns (Manblii
BeHTUNATOp), P250T5 n P355T7-P400T7

BospyLHblii NoToK Npeobpa3oBaTens YacToTbl: 650 Ky6.
¢dyTos/MmuH (1105 m*/u)
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Ka6enbHble BBOAbI Npeobpa3oBaTens YacToTbl (BUg
cHu3y) — 1) CtopoHa cetu 2) CtopoHa aBuratens.
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PucyHok 5.28 Mpumep npaBunbHOI YCTaHOBKWN NaHenu 5
PucyHoK 5.26 CHMmKeHMne HOMUHaNbHbIX XapaKTepuCTuK Ana YNNOTHEHWI

KopnycoB E B 3aBMCMOCTI OT M3MEHEHUNA AaBNeHuA

(6onbwoii BeHTUNATOP), P315T5-P400T5 1 P500T7-P560T7

Bo3pywHblii noTok Nnpeobpa3oBatens 4yacToTbl: 850 Ky6. 7
byTOB/MUH (1445 M*/u) 00 137
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205
PUCyHOK 5.27 CHMXKEHNE HOMUHAJIbHbIX XapaKkTepucTuk ans 8]

Kopnycos F1, F2, F3, F4 B 3aBUCMMOCTN OT U3MEHeHNA

AaBneHnAa

Bo3aywHbIn noTok npeobpa3oBaTtens yactoTbl: 580 Ky6.
odyToB/MUH (985 M*/u)

PucyHok 5.29 D1h, Bup cHusy

5.2.8 BBopa c ncnonb3oBaHWeM ynnoTHeHnsA/
kabenenposoga — IP21 (NEMA 1) n
IP54 (NEMA12)

Kabenu noaKnyaloT vyepes naHenb ynﬂOTHEHI/II7I CHN3Y.
Ypanute nnaTty 1 pasMeTbTe pacnonoXeHne yI'IJ'IOTHEHI/IIZ
mnn Ka6enenpoao,uos.

YBEIOMJIEHU

MaHenb yHHOTHEHMﬁ AOJI)KHA YyCTaHaBNINBaTbCA Ha
I'Ip806p33083TEJ1b yacToTbl ANna obecneyeHus
onpeneneHHoﬁl cTeneHn 3awnThbl.
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PucyHok 5.33 E1, Bup cHusy
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F1-F4: KabenbHble BBOAbI NpeobpasoBaTena 4acTOTbl 12528 9943 2
377 [+—634.7 (24.989)+ (49.321) (39.146) g
(Bua cHn3y) — 1) KabenbHble KaHanbl ycTaHaBNVBaloOTCA (1 4aey -2 460.0— g
(18.110) -
B YKa3aHHbIX MecTax [ ——— ST o o
668.3 o il Q
[ (26311) = 7] (253?3406) ~ 5350000 | (7.854)
37.7 1 2 (21'062322;1 8 \E\ ] 2
(1485 T 4600 7 é { (11.096) D pan . [l 10167)
(18110 O - 355 ] 53 @0 984)4"
: A fi 7 (1.398)362# 597.0 (23.504) N
T - ~——1130.0 (44.488) ———= 1
352 ( s 199.5 0425 L T 1918 46921)
5350 (7.854) 23248 (91528) —
(21.063) 28$1 s J
‘ (11.096) (B3 PucyHok 5.37 F4, Bug cHusy
I I )
al L 355
36.2 (20 984 (1.398)
(1425 5
ML 13288 5.2.9 Bsog c ucnonb3oBaHWeM ynnoTHeHUsA/
52315) — o
(62315) Kabenenpoeogda, 12-MMnyNibCHbIA —
Pucynok 5.34 F1, eup chusy IP21 (NEMA 1)  IP54 (NEMA12)
YBEJIOMJIEHUE
Ka6enbHble BBOAbI Npeo6pa3oBaTtens
o yacToTbl (B CHU3Y)
<
(oo}
<<
[2a}
655.9 = =
25.825 994.3 - p
37.7 | 4600 39:146) . o
114857 || [18.110] | o iz Vs
‘ — ] ] L TN *
216.5 199.5 ' V s
5350 824 [7.854] Lo I IR
210631 1 T b || WLLLLLLLL A
281.8 258.2 . 1 o
‘ [11.096] [10.167] - 1
1T [10 i i —
3551 5330 | el e ]
(1398] 365 [20.984] N kg
2 — 59438
[1.425] [23.417] 17278
[68.024] PucyHok 5.38 Tunopasmep F8
673,0 593,0 9
460,0 [26.50] [23.35] 1 g
37,2 L s )
[1.47] g
PucyHok 5.35 F2, Bup cHusy . — 2
; Al
T
o J| 1995
535,0 o . . [z.ss]
[21.06] ° ‘ O 0 . 9
1265.3 5930 Y : it
(49.815) (23.346) o : i T : 1| 285
634.7 P ) . . ||| o181
—(24.989) < i L Y B
37.7 | @ f—
(1.485) || 2X 460.0_, i 372
(18.110) B - [1.47)
T 2x 216 5: SIRIZ SEE —— 365 o 1336,0
. [52.60]
535.0 ‘(8524) ||| T~ ( W \ (7 888 e ’
(21.063) % i PucyHok 5.39 Tunopasmep F9
\ 2X 281.3 D \& j\ L 258.5
(11-075)j A L (10,177)
f 533.0
(20.984)
(1.398) L 597.0 xl
(23.504) 11300
36.2 [ (44.488)
(1.425) 1192.8
(46.961)
1925.8
(75.819)

PucyHok 5.36 F3, Bug cHusy
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PucyHok 5.43 Tunopasmep F13

I T T [

‘ 1 |yCTaHOBl/ITe Ka6enenpoao,u,b| B YKa3aHHbIX MecTax

Tabnuua 5.8 MoAcHeHuA K PucyHok 5.38-PucyHok 5.43

MoHTax PykoBoacTeo no npoektuposaHuio VLT® AQUA Drive FC 202
70.0 593.0 =4
[2756] [23.346] ! :r
8
4 8 53 3J1eKTpVILIeCKI/IVI MOHTa
TLQ.S s
535.0 [7.854]
(21 063 | 5.3.1 Obwana nHpopmauma o kabenax
: 258.5
[10.177]
[ o YBEZIOMJ/TEHU
7.2 ~[1.437] 733.0
(14661 |~ (8. 85813005 | Bo Bcex cnyuyasix nonepeyHoe ceyeHue Kabens AOMKHO
S o] COOTBETCTBOBAaTb rOCYAaPCTBEHHBIM 1 MECTHbIM
PucyHok 5.40 Tunopasmep F10 HOpMaTuBaM.
[JlononHuTenbHble cBefileHUs O NPaBUIbHbIX KPYTALLNX
oo .0 ° MOMeHTax cm. B Tabauua 5.12.
e 2 - 2
(27561 123.346] o 2 o
=5 7] ], 3 5.3.2 loparoToBKa naHenewn yniaoTHeHUA
g 199.5 - ~
mo W8 . iy ana Kabenen
1] [ \ || G0
37.2 ?F’ - T ¥ ;7‘ .
(1661 1] TT CHUMKWTe nNaHesnb YNOTHeHWI ¢ NpeobpasoBaTens
36.5 ‘7733.0 ] -
QR R yacToTbl. (He poHanTe NOCTOpPOHHME feTanu B
[60.354]
iearon o npeobpasoBaTtenib YacToTbl NPV yAaneHum
el 3arnywex.)
PucyHok 5.41 Tunopasmep F11
Mpy NpobuBaHMK MM NPOCBEPIMBaHNN
OTBepCTVA NoAAepK1BalTe NaHesb YNIOTHEHNIA
o577 003 o BOKPYr Npob1BaeMoro oTBepCTuA.
70.0 593.0 [33.768} [39.146} %)
[2756] 123.346] o 2 Ounctnte OTBEPCTUE OT MyCOpa.
il — [
| ) T 3akpenuTe KabenbHbIN BBOL Ha npeobpasoBarene
i 199.5
o ossilf] lE Py e 4acToThl.
.. . CPH e i K 2;845
) L LEL . . ekl 110177
I L 5.3.3 lNogknioyeHne K ceTn 1 3a3emneHuve
37.2 ] ~[1.437] 733 ¢
[1.466] |~ 128.8587800.0___|
[32] 1933.0
[76]
PucyHok 5.42 Tunopasmep F12 YBE OMHEHM
LTencenbHbln pa3bem NUTAaHUA MOXHO OTCOEAUHUTD.
1657.7 994.3 9 6 6
. s (6526417 oo (391367 | s Y6enutecb, uto nNpeobpasoBartesib YacToThl
(27561 BT o - R 3a3emsieH Hagnexalwum obpasom. MNpucoeauHnTe
TS : N - TR 3 ~
/%. i e, @ K 3a3emneHunto (knemma 95). Mcnonb3ynte BUHT U3
O e T g MaKeTa C KOMMNEKTOM MPUHAANEXHOCTEIA.

BctaBbTe BUAKY pasbema C KOHTakTamu 91, 92, 93
13 nakeTa C NPUHaANEXHOCTAMU B FHe3ja
pazbema MAINS (ceTb) cHU3y npeobpasoBaTens
4acToTbl.

MopkniounTe ceTeBble npoBoda K BUJKe CeTeBOro
pa3bema.
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[ANPELYNPEXIOEHME]

3asemnsiownin Kabenb AOMKEH MMeTb ceYeHNe He MeHee
10 Mmm? nnn Heo6Xo0AMMO MCMONb30BaTb ABa NPOBOAA,
paccumMTaHHbIX HA HOMUHANbHbBINA TOK, C OTAENbHbIMUN
coefANHUTENbHbIMN HAaKOHEYHUKaMMN B COOTBETCTBUN CO
ctaHpaptom EN 50178.

MopkntoueHne cetn OCyLLecTBNAETCA yepes rnaBHbIN
BblKiloYaTenb, eC/in OH NMeETCA.

YBEJOMJIEHUE

Y6egutecb B TOM, YTO HanpsAXeHne ceTn CooTBeTCTByeT
3Ha4eHuo, YKa3aHHOMY Ha I'IaCI'IOpTHOI7I Tabnuuke
npeo6pasoBaTenﬂ Y4acToThbl.

[ANPEAYNPEXEHUE]

Cetb IT

He nopkniouaiite npeobpasoBaTenu 4acToThbl,
paccunTaHHble Ha 400 B, ¢ BY-¢punbTpamn K cetam
NUTaHNA, B KOTOPbIX HanpsXeHue mexay ¢dason n
3emsien npesbiwaet 440 B.

B cetax IT unu B ceTtaAx c 3a3emneHnem no cxeme
TpeyronbHMKa (3a3emyieHHas BEeTBb), HaNpsXeHne Mmexay
dason n 3emnert moxeT npesbiwaTtb 440 B.

=
)
[\]
(=}
=
3 Phase =]
91 (L1) -
power
. 92 (L2)
input
93 (L3)

L 95 PE @

PVICyHOK 5.44 Knemmbl ceTeBOro NUTaHMA N 3a3eMNIeHNA.

5.3.4 MNopknoyeHne Kabens
JneKTpoABuraTens

YBETOMJIEHU

PekomeHayeTcA ncnonb3oBaTb 3KpaHNPOBaHHbIN Kabenb
Asuratens. Ecnn ncnonbsyeTtca HesKpaHNPOBaHHbIN
Kabenb, HeKoTopble TPe6GoBaHNA MO NEKTPOMarHMTHON
coBmecTumocTn (OMC) oKaKyTcsA HeBbINOTHEHHbIMU.
Moppo6Hee cm. 5.70 MoHmax ¢ yaemom mpebosaHuli no
SMC.

1. MprKpenuTe pa3BA3biBaloLLyI0 MaHesb K HUKHEN
yacTn npeobpasoBaTena YacTOTbl C MOMOLLbIO
BUHTOB 1 Walb 13 nakeTa C KOMMIEKTOM
NPUHaANEXHOCTEN.

2. MprcoepgnHuTe Kabenb gBuraTens K Knemmam 96
(U), 97 (V), 98 (W).

3. MprcoegnHUTe NPOBOA K 3aXKUMy 3a3eMeHus
(knemma 99) Ha pa3BA3bIBalOLWEN NAHENN BUHTAMU
13 NakeTa C KOMMNEKTOM NPUHAASIEXHOCTEN.

4, CoepnHute knemmbl 96 (U), 97 (V), 98 (W) n
Kabenb ABuratens c Knemmamu, UMeLLMMm
Haanuce MOTOR (gBuratens).

5. MpvKpenuTe 3KpaHNpPOBaHHbIW Kabesnb K
pa3BA3blBatoLLeli MaHenn BUHTaMU C wanbamm n3
nakeTa C KOMMIEKTOM NPUHAANEXHOCTEN.

K npeobpasoBaTtento 4acToTbl MOFYT MOAK/OYATHCA
CTaHZApPTHble TpexdasHble aCUHXPOHHbIE ABUraTENN BCEX
TUNoB. Hebonblure anekTpoasuraten oo6blYHO
noAKoyaloT no cxeme 3se3abl (230/400 B, D/Y). MolHble
ABUraTenu rnoakIyalT No cxeme «TpeyronbHuK» (400/690
B, D/Y). Cxema NogKnNoYeHUA N HanpsXeHne yKasaHbl Ha
nacrnopTHOW Tabnuuke gBuraTens.

Motor Motor <
U V. W u V. W =
2 2 2 2 2 2 <C
O—6—0 O 3 ®) N
~
Uw Vw 1 U| VW Wl
Q Q Q
FC FC
96 97 98 9% 97 98

Y A

PucyHok 5.45 MopknioueHne Kabens aneKkTpopBuratens

YBETOMJIEHUE

Ecnu pBuratenu He pa6OTaIOT B COOTBETCTBUU C
HOMWHAJIbHbIM peXXUMOM NHBepPTEepa, yCTaHOBUTE Ha
BbIXxoae I1p606PBSOBaTeJ1ﬂ 4acToTbl CI/IHyCOI/IAaanbII?'I

dunbTp.

Ne (96 (97 (98|99
Knem
Mbl

U | V | W |PEY|Hanpsxenne geuratens, 0-100 %

HaNPsXXeHns ceTu.
3 nposoga OT ABuratens

ut|vi|wi pED CoepMHeHMe No cxeme TpeyrosibHUKa
W2 U2 | V2 6 NpoBOAOB OT ABMUraTens
U1 [ V1 [ W1 |PEY|CoegunHenne no cxeme 3se3gpl: U2,

V2, W2
Knemmbl U2, V2 n W2 gonxHbl

COeiHATbCA OTAENbHO.

Tabnuua 5.9 MopgknioueHne Kabena snekTpoaBuratTens

ModkntoueHue 3auUMHO20 3a3emsieHus
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5.3.5 Kabenun pBuratenen

CeefieHnst 06 onpeaeneHn MakcMmalsbHbIX Pa3mMepoB
nonepeyHoro ceyeHna 1 AMHbI Kabens gsuratens cMm. B
3.1 O6wue mexHuyeckue mpebo8aHus.

. [ns obecneyeHus BbINOSIHEHUA TpeboBaHWU No
OrpaHNYEHUNIO 31eKTPOMArHUTHOIO U3flyYeHUs B
cooTBeTCTBUN ¢ HopMaTnBamu SMC ncnonbsymnTe
ANA NOAKNIOYEHNA ABUraTeNsa 3KPaHUPOBaHHbIN/
3aLLUULLEHHBIN Kabenb.

. Ona CHUXEHVS YPOBHA LWYMa 1 TOKOB YTEUKU
Kabenb ABuratens JOMKeH ObiTb Kak MOXHO
Kopoue.

. MpycoeanHuTe 3KpaH Kabens aBuratens K
pa3BA3biBaloLLeli NaHenn npeobpasoBaTens
YacToTbl U K MeTajimueckomy Wkady Asuratens.

. Mpwn nopknioyeHUn 3KpaHa obecneybte
MaKCMMaribHO BO3MOXHYIO MoLaAb KOHTaKTa (c
MOMOLLbI0 KabenlbHOro 3a)rma); Ucnonb3yiTe
BXOAALUME B KOMMNNEKT NpeobpasoBartesna YacToTbl
MOHTa>HbI€ WHCTPYMEHTbI.

. MN36erainTe MOHTaXa C MCNOJIb30OBAHNEM
CKPYYEHHbIX KOHLIOB 3KpPaHHbIX OMNneToK
(CKpyTOK), KOTOpble yxyawatT 3bdeKT
3KPaHMPOBaHKA MO BbICOKOW YacToTe.

(] Ecnn BO3HMKaeT HeO6X04MMOCTb Pa3pesaHnA
3KpaHa AnA yCtaHOBKU pasbeaunHuTena vnn pene
ABuratena, To ciegyet BOCCTaHOBUTb €ro
HeNnpPepbIBHOCTb C obecneyeHneM MUHUMANbHO
BO3MOXHOIo nmnegaHca no nepemeHHoOMy TOKY.

Tunopasmep FPasmep 6noka 6X, Tpe6oBaHus

F1/F3, Tpe6oBaHusA:

Uucno dasHbix Kabenein Ha ABuraTenb AOMKHO 6GbiTb
paBHbIM 2, 4, 6 unn 8 (KpaTHbIM 2; 1 Kabenb He
[onyckaeTcA), uTo obecneunBaeT paBHOE KONMYECTBO
NpPOBOAOB, NOAKMIOYAEMbIX K 06eMM KnemMMam mMoayna
nHBepTOpa. PekomeHayeTca ofuHaKoBas AnvHa Kabenen B
npepenax 10 % mexpgy KneMmamu MOAyna UHBepTopa U
nepeoi obLel Touko ¢asbl. PekomeHayemas obLas
TOYKa — KineMMbl ABUraTens.

F2/F4, Tpe6oBaHus:

Yumcno ¢asHbix kabenein Ha ABUraTesib 4OMKHO ObITb
paBHbIM 3, 6, 9 nnn 12 (KpaTHbIM 3; 1 nnn 2 Kabens He
[IONyCKaeTcs), YTo obecneurBaeT paBHOE KOIMYECTBO
NPOBOAOB, MNOAK/OYAEMbIX K 00e/M KieMMaM MoZyss
MHBepTOpa. PekomeHayeTcA ofjMHaKoBas AJiMHa Kabeneii B
npegenax 10 % mexay KnemMmamyi MOAy/si MHBEPTOpa U
nepsoit obuen Toukol dasbl. PekomeHayemas obLan
TOYKa — KNeMMbl ABUraTens.

Tpe6oBaHMA K BbIXOAHON KINeMMHOI KOpob6Ke

[nvHa He meHee 2,5 M, KONNYECTBO Kabenen JoNMKHO ObiTb
paBHbIM OT KaJoro Moaynsa nMHeepTopa Ao obuiei
KNeMMbl B KIEMMHOI KOMOAKe.

YBEIOMJIEHU.

Ecnu gna moaepHusaunn TpebyeTtca HepaBHoe
KOJINYECTBO NMPOBOAOB Ha Kaxaylo ¢asy, cneayer
06paTNTbCA K U3rOTOBUTENIO U YTOUHUTL Tpe6oBaHMA, a
TaKXe 3anpocnTb AOKyMeHTauuio, 1mMbo ncnonb3oBaTb
[OMOJNHUTENbHYI0 TOKONOABOAALLYIO WNHY WKada ¢
BEPXHUM/HUXHUM BBOAOM.

5.3.6 JnekTpuyecknin MOHTax Kabenen
Aasuvrarensa

OKpaHupoBaHue Kabenen

M36eraiiTe MOHTaxa C MOMOLLbIO CKPYUYEHHbIX KOHLIOB
3KpaHa (CKPYTOK). OTO CHUKaeT 3GdEKTUBHOCTb
3KPaHMPOBaHUA Ha BbICOKMUX YacToTax.

Ecnn HeobxoaMmo pa3opBaTb 3KpaH AnA MOHTaxa
pa3beAvHUTENA UM KOHTAaKTOpa ABuraTens, To aanee
cnepyeT BOCCTaHOBUTb €ro HEMPEePbIBHOCTb, obecneyrBas
MWHUMANbHO BO3MOXXHOE COMPOTMUBIIEHNE BbICOKUX YacTOT.

OnvHa n ceueHne Kabenein

MNpeobpasoBaTesib YacTOTbl ObI UCMbITaH C Kabenem
3aflaHHOW [JIMHbI 1 3aaHHOrO cedeHus. Mpu yBenmueHun
CeyeHus BO3pacTaeT eMKOCTb Kabens 1, crefoBaTesibHo,
YBENNUMBAETCA TOK YTeuKu, No3ToMy ASIMHY Kabens
cnepyeT COOTBETCTBEHHO YMEHbLIMTD.

YacroTta KommyTauum

Mpw ncnonb3oBaHWM NpeobpasoBaTesieil YacToTbl
COBMECTHO C CUHycoufanbHbIMK GUnbTpamm,
npefHasHayeHHbIMU ANIA CHUXKEHNA aKyCTUYeCKMX LYMOB
ABuraTens, yactota KOMMyTaLMUW JOSTXKHa YCTaHaBANBATbCA
B COOTBETCTBUMN C UHCTPYKLMEN K CUHYCOMAANTbHOMY
dunbTpy B 14-01 Yacmoma kommymauyuu.

AntoMnHMEBbIE NPOBOAHUKN

AnOMUHMEBBIE NPOBOAHMKNA UCMONb30BaTh He
pekomeHgyeTcA. ANOMUHMEBbIE NPOBOAHNKNA MOXHO
nofkno4aTb K Knemmam, HO MOBEPXHOCTb MPOBOAHMKA
[OJKHa ObITb YNCTOW, OKUCIbI JOMXKHbI 6bITb yAaneHbl, 1
nepeg NogKntoyeHneM NPOBOAHUK JOSKEH ObiTb 3alymLLeH
HENTpanbHOWN, He cofepXallent KACNOT Ba3eNIMHOBOM
CMa3sKow.

Kpome Toro, yepes fBa AHA cneayeT MNOATAHYTb BUHTbI
Knemm, 4yto 06ycnoBneHO MArKOCTbio anioMUHKA. BaxHo
06ecneynTb rasoHenpPoHNLLIAaeMOe CoefMHEHE, B
NPOTVBHOM CJ/ly4Yae NOBEPXHOCTb a/IlOMUHNA BHOBb HauHeT
OKNCNATbCA.
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5.3.7 lNpepoxpaHutenn

YBEIOMJIEHU

Bce ynomMAHYTble npeaoxpaHuTenn nmerT MaKCMMasbHbIi HOMUHaN.

3awmTa napannenbHbIX Lenemn:

YT06bI 3aWNTUTL YCTAHOBKY OT Meperpyskm no TOKy U NoXapa, BCce napassesbHble Lenu B YCTaHOBKE, KOMMYTaLIMOHHble
YCTPONCTBA UM MEXaHM3Mbl JOMXKHbl MMETb 3aLlMTY OT KOPOTKOrO 3aMblKaHUA 1 Neperpy3ku no ToKy B COOTBETCTBUM C
rocyfapCcTBEHHbIMU/MEXAYHAPOAHBIMY NPaBuIaMun.

3awmTa OT KOPOTKOrO 3aMblKaHUA:

Mpeobpa3oBaTenb YaCTOTbl AOIKEH MMETb 3aLMTYy OT KOPOTKOTO 3aMblKaHVs Ana NpefoTBpalleHMs OnacHOCTY NopaXKeHus
3NEKTPUYECKM TOKOM 1 NoXKapa. [nsa 3awmTbl 06CNyK1BaloLLero nepcoHana 1 Ncnonb3yeMoro o60pyaoBaHus B Cllyyae 5
BHYTPEHHe HeUCnpaBHOCTY YCTPOoiicTBa KomnaHua Danfoss pekomeHayeT NpUMeHATb NpefoXpaHUTeNN, yKa3aHHble B

Tabnuuax Tabauya 5.10 n Tabnuya 5.11. NpeobpaszosaTtesib YacTOTbl 06ecneynBaeT NOJHYIO 3aLUTY OT KOPOTKOrO 3aMblKaHuWsA

Ha Bbixofe ABuraTens.

3awuTa oT neperpysKn no ToKy :

O6ecneubTe 3aWUTy OT NepPerpysKkn Ans NpefoTBPALLEHMs ONacHOCTM NoXapa 13-3a neperpesa Kabenen B yCTaHOBKe.
3awmTta OT neperpysKkun No TOKy JOSIKHA BbIMOMHATLCA B COOTBETCTBUM C FOCYAAPCTBEHHbIMU HOPMaTMBaMW.
MpeobpasoBaTesib YacTOTbl CHAbGXKeH BHYTPEHHEN 3alUTON OT NPEBbILEHUS TOKA, KOTOPas MOXET UCMONb30BaTbCA ANA
3alUTbl OT Neperpy3Kn BXOAHbIX Lenei (3a ncknoueHnem rncnonHenmin UL). Cm. 4-18 Mpeden no moky. Mnaekue
npefoxpaHUTeNy JOMKHbI ObITb PacCUMTaHbl Ha 3alUTY B Liensx, AOMyCKaloWmMX MakcManbHbli TOK 100 000 Aspe.
(CMMMEeTpPUYHBIN), MakcManbHoe HanpsxkeHne 500/600 B.

5.3.8 TexHnuyeckne xapakTepucTnkin

npegoxpaHuTenemn
Pasmep MouwHocTb PekomeHpyembiit PekomeHpayembIi
Kopnyca [kBT] HOMWHan npefoxpaHuTens MaKc. TOK NpefoxpaHuTens
N110T4 aR-315 aR-315
N132T4 aR-350 aR-350
N165 aR-400 aR-400
b N200T4 aR-550 aR-550
N250T4 aR-630 aR-630
N315T4 aR-800 aR-700
E P355-P450 aR-900 aR-900
P500-P560 aR-1600 aR-1600
F P630-P710 aR-2000 aR-2000
P800-P1MO aR-2500 aR-2500

Ta6bnuua 5.10 380-480 B, pekomeHayeMble NnpegoxpaHuTenu, Tunopasmepbl D, E n F
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Pasmep MouwHocTb PekomeHpayembiii PekomeHayembii
Kopnyca [kBT] HOMUHan nNpegoxpaHuTena MaKc. TOK npeaoxpaHuTens
N75K aR-160 aR-160
D N9OK-N160 aR-160 aR-160
N200-N400 aR-550 aR-550
£ P450-P500T7 aR-700 aR-700
P560-P630T7 aR-900 (500-560) aR-900 (500-560)
aR-1600 aR-1600
P710-P1MOT7
aR-2000 aR-2000
F P1M2T7
aR-2500 aR-2500
P1M4T7

Tabnnua 5.11 525-690 B, pekomeHayeMble npegoxpaHuTenu, Tunopasmepbl D, E n F
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5.3.9 [loctyn K Knemmam ynpasneHus Ytobbl M3BNEYL NPOBOJ U3 KNEMMbI:

1. BcTtaBbTe oTBEpTKY" B KBagpaTHOE OTBEPCTHE.
Bce knemmbl ansa nopgcoeanHeHus Kabenen ynpasneHums 2. BbITAHUTE NPOBOA.

pa3MeLlaloTcA Nog KINeMMHOWM KPbILWKOW Ha nepegHen

1)
cTOopoHe npeobpaszosatens 4acToTbl. CHUMUTE KPbILWKY C He 6onee 0,4 x 2,5 mm

MOMOLLbIO OTBEPTKMU.
MopknioueHne K Knemmam ynpasneHus

5.3.10 Knemmbl ynpasneHua

130BA150.10

| 9-10mm |

Homepa uepTexxen gnAa cnpaBok: :

©37im

1. 10-KOHTaKTHblil pa3bem LIMPPOBbLIX BXOOB/ Pucynox 5.47 5
BbIXO/IOB

2. Pasbem wunHbl RS-485 ¢ 3 KOHTaKTamu. -

3. 6-KOHTaKTHbI/i pasbem AnA NOAKIoYeHMA 2

aHaNoroBbiX BXOAOB/BbIXOA0OB

4, Pazbem USB

A
~
S
<<
o
R
PucyHok 5.48
3
4
PucyHok 5.49
1
=
g
PucyHok 5.46 Knemmbl ynpasjieHnsa (Bce Tunopasmepbi) it
3
5.3.11 Knemmbl ynpasneHus
[nAa nogknoueHna NpoBofa K Knemme:
1. 3auncTnTe n3onAuMo Ha anvHy 9-10 mm.
2. BcraBbTe oTBepTKy" B KBagpaTHOE OTBEpCTUE.
3. BcTtaBbTe npoBoA B cocefHee Kpyrfiioe oTBepcTme.
4, M3Bnekute otBepTKy. Tenepb NPOBOA 3aKkpenneH PucyHoK 5.50 Knemmbl ynpaeneHus
B Knemme.
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5.3.12 TMpumep 6a30BOI Cxembl
noaKnYeHna

1. YcTaHOBUTE KNemMMbl 13 MaKeTa C KOMMIEKTOM
NPVHagNeXHOCTEN Ha nepefHen CTOpoHe
npeobpasoBaTtens YacToThbl.

2. MopkniounTe Knemmbl 18 1 27 K HanpsXxeHuio +24
B (knemma 12/13)

YCTaHOBKM MO YMOYaHWIO:
18 = nyck
27 = NHBEPCHbIN OCTaHOB

P5-10[9]
P5-12[6]

+24V
130BA156.12

~

elellk

Start Stop inverse Safe Stop

Speed

Start (18)|

Start (27)

PucyHok 5.51 Knemma 37 npegycmaTtpuBaeTca TONbKO C
$yHKUMen 6e3onacHoro octaHoBa!
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5.3.13 [OnnHa kabenAa ynpasneHus

LUundposoin Bxoa/Bbixon
B 3aBMCMMOCTM OT UCMONb3YeMbIX 3NIEKTPOHHbIX KOMMOHEHTOB MOXHO paccumTaTb MakCUMarbHbIl MMNedaHc Kabens
(BXxOAHOW MMMNedaHC npeobpasoBaTena YacToTbl cocTaBnseT 4 KOm).

AHanorosbil BXOA,/BbIXOA,
Hy»HO noguyepKHyTb, UTO NCNOMb3yeMble NIEKTPOHHbIE KOMMOHEHTbI OrPaHNYMBAIOT ASIMHY Kabens.

5.3.14 JneKkTpuyeckuii MoHTax, Kabenu ynpasneHus

o
230 VAC R1  Anti-condensation heater (optional) §
50/60 Hz 9
230VAC @) 186 Contactor (optional) 2
50/60 Hz —
o W' Y 4< 4( 4( T T
91 (L1) N Vs, \ , \ifg
3 Phase %2(2)] Vo7 T8
power H =
input BT x & 4K KK |~ (("]’\8 gg (A [
95
"© T | Oy T
Load Sh 7 88 (0 Switch Mode
0a are [ . 9 8) Power Supply | 4
24VDC | L (R+) 82 Brake
50 (+10V OUT) 5 resistor
+10VDC S *] - \ (R-) 81
A53 U-1 (5201), ‘
0VDC - 10 VDC 53 (AIN)
0/4-20 mA [ ‘ ON=0-20 mA |
AS4 U-L (szocz)) OFF=0-10V - — 240 VAC, 2A
0VDC-10VDC [ saan 2 |
0/4-20 mA : 400 VAC, 2A
55 (COMA IN) !
\
12 (+24 V OUT)
/ \ \ 240 VAC, 2A
13 (+24 V OUT) _
‘/ | P5-00 ! 400 VAC, 2A
— 24V (NPN) \
l 8DIN) =
! | — ¥}204\/V(PI\’1\l Ppljl |
I | 19 (DIN) %0 v (f’NP)) | (COM A OUT) 39 [ 1] Analog Output
| (AOUT) 42 0/4-20 mA
‘ \ 20 (COMDIN)) ! <s01/Bus T
[ . ‘ us lerm.
I f 27 (D IN/OUT) 7 ‘%%40/(&’\’1\‘?;‘) OFF-ON
‘ | ‘ | — 24V, \ ON=Terminated
- 1
| \ ! \ N ‘ 2 OFF=Open i] Brake Temp
| | | -0V | 5V 2 (NO)
| | 1+ —24V(NPN) |
‘~ [ ; 7729 (DINOUT| — oyl 0V NP ‘
\ \
| ! ! . ‘ 5801
-0V
\ | 4 | |R5'4f:5 (P RS-485) 68 RS-485
| | nterface
| —1 | —24V(NPN)
\ I ‘\ [ 7 32(DIN) =0V (PNP) : (N RS-485) 69
| |
T~ —24VINPN) COM RS-485) 61
by 330IN) 0V (PNP) | ¢ )
! / | | (PNP) = Source
7777777777777 NPN) = Sink
T 37 (D IN) - option (NPN)=Sin
PucyHoK 5.52 Cxema MeXKOMMNOHEHTHbIX NOAKAIOYEHU Ana Tunopasmepa D
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] 2
T or T K M M ] P
£ WX/ T S
power: ] worgy i ==
inbut 111 (W) 98 / / =
inpu = _ B %K %K o= @ PE) 99 S —
| T | B
DC bus [ 1 Switch Mode
. Power Supply \ 4
| 4 (R+) 82 Brake
| resistor
+10vdc 50(+10VOum (R-) 81 -
5201 |
0-10vdc 53(AIN) !
ON=0-20mA | relay1 _
0/4-20 mA OFF=0-10V - -
0-10vde [ 54 (AIN) | 240Vac, 2A
0/4-20 mA ) |
55 (COM A IN) | -
—_—
/ 12 (+24V OUT) \
| | 240Vac, 2A
f 13 (+24V OUT) ] i
| P5-00 | 400Vac, 2A
! [+~ —24V(NPN) =
I | 18 (DIN) ﬁ/OV (PNP) |
’ : _owneny) | =
| ‘ 19 (D IN) nyov (PNP) | L(COM AOUT) 39 ﬂ Q/rfl;og n(?:tput
AOUT) 42 © )
[ \ ] 20 mMDN ) ! mounaz 6
| \
[+~ —24V(NPN)
| [ 27 (DIN/OUT) \j 5801
| | | | -4V OV (PNF) | ON=Terminated
\ \ ‘ L [ o Z| OFF=Open
\
\ \ \
| | | [ ov | 5V
. . —— 24V (NPN)
‘ [ 11—
| | 29 (DIN/OUT) OV (PNP \
; — 24V OV (PNP) |
| \
v
| |Rs-485 (P RS-485) 68 RS-485
24V (NPN) | |Interface
nyov (PNP) ‘ (N RS-485) 69
— 24V(NPN) | (COM R5-485) 61
oV (PNP) ‘
(PNP) = Source
fffffffffffff _ (NPN) = Sink

PucyHokK 5.53 Cxema MeXKOMMNOHEHTHbIX NOAKNIOYEeHUA anA Tunopasmepos E n F (6-umnynbcHble)

*Bxop curHana 6e30nacHOro octaHoBa AOCTYNEH TOMbKO
npy Hannuumn GyHKLMKM 6e30nacHOro ocTaHoBa

VHorpaa, B 3aBUCMMOCTM OT MOHTaXa, Npy 60MbLIoN AnvHe
Kabenein ynpaBneHua u Kabenel aHanoroBbix CUrHaNoB, B

3aMKHYTbIX KOHTYpax 3a3emM/ieHUA MOTyT NpoTeKaTb TOKK C
yactoTon 50/60 'y, o6ycnoBneHHble Nomexamm OT Kabenen

CeTn SNeKTponnTaHuA.

B Takom cniyyae cnepyet pa3opBaTb 3KpaH Kabensa unu
YCTaHOBUTb MeX[y SKPaHOM U Laccy KOHAEeHcaTop

emKocTbio 100 HO.

Lindposbie 1 aHanorosble BXOAbl 1 BbIXOAbl Creayet
noaknoyaTth K obwmm sxonam (knemmbl 20, 55, 39)
OTAEeNbHbIMM MPOBOAAMM, YTOObI UCKITIOUNTL B3aNMHOE
B/IMAIHVNE TOKOB 3a3eMJIEHMs CUTHaNoB obeunx rpynn.
Hanpumep, nepekntoueHre LnppoBOro Bxoda co3naer
NMoMexun ANA CUrHana aHanoroBoro BXofa.

YBENOMJIEHU

Ka6enu ynpaBneHna [OJIXKHbI 6bITb SKpaHNpoBaHHbIMU.

Y106bI NPNCcoeanHnNTb 3KpPaH K paSBﬂ3bIBaIOLL|,eVI naHenn
npeo6pa303aTenﬂ yacToTbl gna Kabenen ynpasneHus,
I/lCI'IOJ'Ib3thTe 3aXMM M3 NakeTa C KOMMJIEKTOM
I'Ipl/IHa}J,J'IEH(HOCTeM.
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Pasmepbl NpoBOAOB ANA KNemMM ynpasieHusa cMm. B 5.70.3
3asemneHue 3KpaHUPOBAHHbIX/3aWUUeHHbIX kabeneli
ynpaeneHus.

130BT340.10

PucyHokK 5.54 DKpaHMpoBaHHbI1 Kabenb ynpasneHus
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5.3.15 12-umnynbcHble Kabenn ynpasneHus

CONTROL CARD CONNCECTION =)
a
2
Switch Mode E
Power Supply
24Vdc
130/200mA
+10Vdc 50 (+10 VOUT) +
-10Vdc _ 5202 P
+10Vdc [ 53(AIN) e
— ON/I=0-20mA
0/4-20 mA 5201 OFF/U=0-10V
- — - o
+1100\(jidcc i{z 54 (AIN) NH =z
0/4-20 mA -
55 (COMAIN)
2 (+24V OUT)
P P P 5-00
| | | | 13 (+24V OUT)
| \ | ‘ \ 24V (NPN)
| o | T 180DIN) :'M oV (PNP)
’ l ’ l 24V
(NPN) COM A OUT) 39 Analog Output
| I | T 190IN) D‘X} OV (PNP) ( ) L1 oa20ma
J I ‘w (AOUT) 42
L | | 2otcomom ) ‘
|
24V (NPN)
| I | 7 27 (DIN/OUT) :'M OV (PNP) 5801
| | F ‘ ON=Terminated
| | 24V Nl Z| OFF=Open
\ \ ov ‘
\ \ L - J 5V
| |
i J i J * 5 24V (NPN) L«:n—«
\ \ 29 (D IN/OUT) F Zm oV (PNP)
‘ ' ‘ ' ‘ 5801
| | /7;
| |
| | -ov
| | L J ‘ RS -485 (N RS-485) 69
I I Interface
f f 24V (NPN)
\ | \ I 32(DIN) oV (PNP) (P RS-485) 68
/ /
| : 24V (NPN) (COM RS-485) 61
! ! 3(OIN) D\L} 0V (PNP)
! / \ / (PNP) = Source
\ \ > (NPN) = Sink
37(DIN)

:

56 7 8 56 7 8 56 7 8 56 7 8 56 7 8
T 1 T 1 i 1 T 1 | —
12 3 4 12 3 4 1T 2 3 4 12 3 4 12 3 4
Cla5 Cl45 Cl45 Cla5 Cl45
MODULE MODULE MODULE MODULE MODULE

1112 13 14 {1112 13 14| |11 12 13 14| |11 12 13 14| |11 12 13 14
1516 17 18 | |15 16 17 18 | |15 16 17 18 | |15 16 17 18 | |15 16 1‘7 18

PucyHok 5.55 Cxema Kab6ens ynpaBneHus
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| @9 @

CONTROL CARD PIN 20 * REGENi
(TERMINAL JUMPERED TOGETHER) TERMINALS

CUSTOMER _|
SUPPLIED 24V RET.

130BB760.11

CUSTOMER _|
SUPPLIED 24V

CUSTOMER SUPPLIED
[ (TERMINAL JUMPERED TOGETHER)

il
Al

PILZ
TERMINALS

—= MCB 113 PIN X46/1

©OOOOO

—= MCB 113 PIN X46/3

—
@
o

— MCB 113 PIN X46/5

—= MCB 113 PIN X46/7

— MCB 113 PIN X46/9

—= MCB 113 PIN X46/11

— MCB 113 PIN X46/13

®@®E G

— MCB113PIN 12
EXTERN

E

—
@
B

— CONTROL CARD PIN 37

XTERN]

— TBO8PIN 01

— TBO8PIN 02

— TBO8 PIN 04

N~

— TBO8PIN 05

MCB 113 PIN X47/1
MCB 113 PIN X47/3

XTERNAL BRAKE

EXTERNAL BRAKE
— MCB 113 PIN X47/4

— MCB 113 PIN X47/6

NAMUR Terminal Definition

— MCB 113 PIN X47/5
— MCB 113 PIN X47/7

N~ T

— MCB 113 PIN X47/9

— MCB 113 PIN X47/8

— CONTROL CARD PIN 53

EXTERNAL BRAKE
— CONTROL CARD PIN 55

— MCB 113 PIN X45/1 EXTERNAL BRAKE

—— MCB 113 PIN X45/2
TB3 INVERTER 2

— MCB 113 PIN X45/3

+—— MCB 113 PIN X45/4 AUX FAN AUX FAN

— MCB112PIN1

emmmmwmmwmmw@m&wmmmum«mmﬂxmb

— MCB112PIN2 L1 L2 L1 L2

CICIICIC)

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
;
| - MCB113PIN X47/2 |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

TB

~N

PucyHok 5.56 Ha cxeme nokasaHbl BCe 3MeKTprUUecKne Knemmbl 6€3 AoNONHUTENbHbIX YCTPOMCTB

Knemma 37 — 3To BXofi, KOTOpPbI1 AOMKEH UCNONb30BaTbCA ANA 6e30MacHOro ocTaHoBa. YKa3aHuMs Mo yCTaHOBKe 6e3onacHoro
OCTaHOBa npuvBefeHbl B pasgene 5.7 MoHmax cucmemol 6e3onacHo20 ocmaHoea.

1) F8/F9 = (1) Habop knemm.

2) F10/F11 = (2) Habopa kKnemm.

3) F12/F13 = (3) Habopa knemm.
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MHorga, B 3aBUCMMOCTU OT MOHTaXa, Npu 6onbLlIon AnuHe
Kabenein ynpaBneHua u Kabeneli aHanoroBblx CUrHanoB, B

3aMKHYTbIX KOHTypax 3a3eMSIEHNA MOTyT NpoTeKaTb TOKN C
yactoTon 50/60 Iy, obycnosneHHble nomexamu OT Kabenei
CeTn 3NeKTPONUTaHNA.

B TakoMm cnyuyae crnefyeT pa3opBaTb 3KpaH Kabensa unu
YCTaHOBUTb MEXAY SKPAaHOM U LIACCK KOHLEHCATop
emkocTbio 100 HO.

Lindposbie n aHanorosble BXOAbl 1 BbixoAbl cleayet
noAknovaTb K 06WwmmM Bxoaam npeobpasoBaTenia YacToTbl
(knemmbl 20, 55, 39) oTAENbHBIMU MPOBOAAMMU, UTOObI
WCKITIOUNTb B3aMMHOE BINSIHNE TOKOB 3a3eMieHuns
curHanos obewnx rpynn. Hanpumep, nepeknioyeHne
UMPpPOBOro BXofa CO3AaET NOMEXM A1 CMrHana
aHanoroBoro Bxopa.

BxogHaA NonApHOCTb KNeMm ynpasneHus

PNP (Source) =

8 g

> Digital input wiring 8 C

S > @

[=3

+ o 5
12 13 18 19 27 29 32 33 20 37

PucyHoK 5.57 BxogHaa nonApHOCTb KneMm ynpasneHus

2 =
U g
3 NPN (Sink) g 5
+ Digital input wiring [S) =
R

12 13 18 19 27 29 32 33 20 37

PucyHok 5.58 BxopgHas nonApHOCTb KNeMM ynpaBieHus

YBENOMJIEHU

Ka6enu ynpaBneHna fomkHbl 6biTb
3KpaHNPOBaHHbIMW/3aLLMLLEHHbIMNA.

MopkniounTe npoBoda B COOTBETCTBUN C YKa3aHNAMU
MHCTPYKUMN NO 3KCnyaTaunm I'Ip606pa3OBaTEJ'IF| 4acToThbl.
He 3a6y,que NpaBuUNbHO NOAKMIOUYNTb 3KPaHbI, yTOObI
obecneunTb ONTUManbHYIO )/CTOIZ‘-WIBOCTb K 2J1eKTpNYeCKM
nomexam.

5.3.16 lepekntouatenn 5201, S202 n S801

MNepekntouatenn S201 (A53) n S202 (A54) ncnonb3ytotca
ANnA Bblbopa CurHana aHanoroBoro BXofga — TOKOBOro
curHana (0-20 mA) unn curHana HanpskeHus (0-10 B) —
Ha BXOAHbIX Knemmax 53 n 54, COOTBETCTBEHHO.

MNepekntouatenb S801 (BUS TER.) MOXHO ncnonb3oBatb AnA
BK/IOYEHMA OKOHEYHOW Harpysku ana noprta RS-485
(knemmbl 68 1 69).

CMm. PucyHok 5.52 v PucyHok 5.53.

YCTaHOBKM MO YMOJIYaHWIO:
5201 (A53) = OFF (Bbikn.) (Bxoa Hanps»keHWUs)

5202 (A54) = OFF (Bbikn.) (Bxon Hanps»keHUs)

S801 (okoHeuHasa Harpyska wuHbl) = OFF (Bbikn.)
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YBE/IOMJIEHU.

M3meHATb nonoxeHune nepeknwyatena MOXHo
TOJIbKO Npn OTKNKY€HHOM NUTaHUWN.

130BT310.11

PucyHok 5.59 PacnonoxeHusa nepekniouyartenei

MG20Z150 - VLT® aBnseTca 3aperucTprpoBaHHbIM TOBapHbIM 3HaKOM KomnaHum Danfoss 127



Dottt

MoHTax PykoBoacTeo no npoektuposaHuio VLT® AQUA Drive FC 202

5.4 TlogknioyeHna — tunopasmepbl D, En F

5.4.1 KpyTawmm momeHT

I'Ip|/| 3aTArMBaHNMN NEKTPUYHECKNX COGHVIHGHI/II?I Ba>HO 3aTArMBaTb UX C YKa3aHHbIM YCUITNEM 3aTAXKW. Cnnwkom manbii unu
CIMLIKOM 60JbLION MOMEHT 3aTAXKN NPMBOANT K HEHAAEXHOMY SNNEKTPUYECKOMY COeQNHEHUIO. ﬂ,ﬂﬂ obecneveHus
NPaBUIbHOI0O MOMEHTA 3aTAXKN I'IOJ'Ib3yI7ITer ANHAMOMETPUYECKUM KNHOYOM.

YBEJIOMJIEHU

Ona 3atarnBaHuA 601TOB BCcerga NpUMeHANTe AUHaAMOMETPUYECKINIA Koy,

Tunopasmep Knemma MouwHocTb HomunHanbHbI MOMeHT [Hm Avana3oH momeHTa [Hm (glonim-
(aronm-dyHT)] GyHT)]
D1h/D3h CeTb M10 29,5 (261) 19-40 (168-354)
[suratenb

PazpeneHne Harpysku
Pekynepaumsa

3asemneHne M8 14,5 (128) 8,5-20,5 (75-181)
(3aHyneHwue)

Topmo3
D2h/D4h Cetb M10 29,5 (261) 19-40 (168-354)
Oeuratenb

Pekynepauusa
Pazpnenenve Harpysku
3aszemneHue
(3aHyneHwue)

Topmo3 M8 8,5-20,5 (75-181)

E CeTb M10 19,1 (169) 17,7-20,5 (156-182)

Oeuratenb

PaspeneHve Harpysku

3emna
Pekynepauusa M8 9,5 (85) 8,8-10,3 (78,2-90,8 arorim-pyHTa.)
Topmo3
F CeTb M10 19,1 (169) 17,7-20,5 (156-182 proim-pyHTa.)
[Buratenb
Pasgenenve Harpysku
Pekynepay |Mocr. M8 9,5 (85) 8,8-10,3 (78,2-90,8)
na: TOK- M10 19,1 (169) 17,7-20,5 (156-182)
Mocr.
TOK+
F8-F9 Pekynepaumsa |M10 19,1 (169) 17,7-20,5 (156-182.)
3emna M8 9,5 (85) 8,8-10,3 (78,2-90,8)
Topmo3

Ta6bnuua 5.12 MoMeHTbl 3aTAXKN Klemm
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5.4.2 MNoaknioyeHne sneKTponmUTaHuA

Kabenu n npepoxpaHutenu
YBE/JIOMJIEHUE

O6wan nHopmauma o Kabenax

BcAa cuctema Kabenen fomkHa COOTBETCTBOBaTb
rocyflapCTBeHHbIM 1 MECTHbIM HOpMaM W1 npaswiam B
OTHOLUEHUM ceyeHna Kabenen n Temnepartypbl
OKpyXatolien cpeabl. nAa npumeHeHuUn,
COOTBETCTBYIOWMNX TpeboBaHMAM cTaHfAapTa UL, cnepyer
ncnonb3oBaTb MefHble NPOBOAHUKN, pacCUMTaHHbIe Ha
Temnepatypy 75 °C. MegHble NPOBOAHUNKY,
paccunTaHHble Ha 75 n 90 °C noaxoAAT, Mo TepMUYECKM
CBOWNCTBaM, AN1A UCNONIb30BaHMA ¢ Npeobpa3oBaTenem
yacToTbl 6e3 cobnogeHnsa Tpe6osaHnn UL.

Cunosble Kabeny NOAKIIOYAIOT, KaK MOKa3aHo Ha B
PucyHok 5.60. CeueHnsa Kabenei fOMXKHbl COOTBETCTBOBaTb
HOMVHabHbIM TOKOBbBIM Harpyskam ¥ MECTHbIM
HopmaTuBaM. [ns nonyyeHns [OMNONHUTENbHOMN
nHpopmaumm cm. 3.1 Obwue mexHuU4Yeckue mpebosaHus.

Onsa 3awuTbl npeobpasoBaTens 4acToTbl cneayeT
NCNONb30BaTh PEKOMEHAYEMblE MMaBKUe MpefoXpaHuTeny,
nnn 610K AOMKEH UMETb BCTPOEHHbIE MPeaoXpaHnTEenu.
PekomeHayemble MpefoXpaHUTENN MepeuncsieHbl B
WIHCTPYKUMM MO 3KChTyaTaumu. 3alynTa ¢ NomoLLbio
MMaBKKX NpefoXpaHUTeNein AomxKHa 06sa3aTeNbHO
COOTBETCTBOBATb MECTHbIM HOPMaM 1 MpaBunam.

MopknioueHne cetn ocyLlecTBnAeTCA yepes ceTeBOm
BblK/iloYaTeNnb, eI UMeEeTCA.

e
O
[
o
=
3 Phase =]
91 (L1) -
power
. 92 (L2)
input
93 (L3)

L 95 PE @

PucyHok 5.60 MogknioueHne Kabensa sneKTponuTaHus

YBETOMJIEHU

Kabenb pBuratena pomkeH 6biTb 3KpaHMPOBaHHbIM/
3awmueHHbIM. Ecnn ncnonb3syeTtca HesKpaHUPOBaHHbIN/
He3alMLEeHHbIN Kabenb, HeKoTopble TpeboBaHma IMC
OKa)KyTCA HeBbINOJNIHEHHbIMU. [ina obecneueHuns
BbINO/IHEHUA TPe6oBaHUI MO OrpaHNYEHNIo
3NEeKTPOMarHUTHOro N3Nny4YeHnA B COOTBETCTBUN C
HopmaTusamn IMC to ncnonb3ynte AnA NOAKIIOYEHNA
ABUraTena SKpaHNPOBaHHbIN/3alULLEeHHbIN Kabenb.
LononHntenbHylo nHopmauuio cM. B 5.70 MoHmax c
yyemom mpeb6osaHuti no SMC.
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Cm. 3.7 Obwue mexHu4Yeckue mpebogaHus pna
NPaBUNbHOrO onpeaeneHns PasMepoB NoNepeyYHoro
cevyeHusa 1 ANvHbI Kabena asurartens.

JKpaHupoBaHue Kabener

MN36eraiiTe MOHTaxa C NMOMOLLbIO CKPYUYEHHbIX KOHLIOB
3KpaHa (CKpYTOK). 3TO CHMXKaeT 3PpHeKTUBHOCTb
3KpPaHMPOBaHNA Ha BbICOKMUX YacTtoTax. Ecnn Heobxoanmo
pa3opBaTh 3KpaH AJSiA MOHTaXa pasbefuHuTensa nunn
KOHTaKTOpa ABuUratens, B AanbHenwem cnegyet
BOCCTaHOBUTb HernpepbIBHOCTb 3KpaHa obecneyrBas
MWHVIMaJIbBHO BO3MOXHOE COMPOTUBAEHNE BbICOKUX YacTOT.

anlCOQ}J,I/IHVITe SKpaH Kabena gBuratens K pa3Bﬂ3bIBalOLLlel7l
naHenn npeo6pasoBaTenﬂ 4acToTbl N K MeTaNIn4yeckomy
Kopnycy aBuratens.

Mpwn noakniouyeHnn 3KpaHa obecrneybTe MakCMManbHO
BO3MOXHYIO M/OLWAAb KOHTaKTa (C MOMOLLbi0 KabesibHoro
32)KMMa); UCMONb3yiiTe BXOAALIME B KOMMIEKT
npeo6pa3oBaTens YaCcTOTbl MOHTAXKHbIE VHCTPYMEHTbI.

OnvHa n ceueHne Kabenei

MpeobpasoBatenb YacToTbl NpoTecTUpoBaH Ha IMC npu
3aflaHHON AnviHe Kabena. [InA CHWXKeHVA YpOBHA LWyma U
TOKOB YTeUKM Kabenb aBuratens fomkeH ObiTb Kak MOXHO
Kopoue.

Yactota KOomMmyTauum

Mpu ncnonb3oBaHMK NpeobpasoBaTenet YacToTbl
COBMECTHO C CMHYycouAanbHbiMu GunbTpamu,
npeAaHa3HauYeHHbIMU A1A CHUXKEHMA aKyCTUYeCcKoro wyma
ABYraTens, 4actota KOMMyTaLUN AOSIKHA YCTaHAaBNMBATbCA
B COOTBETCTBUM C yKasaHuamun B 14-01 Yacmoma
KoMMymauuu.

Ne (96 (97 (98|99
Knem
Mbl

U | V | W |PEY|HanpsxeHue geuratens, 0-100 %
HanpaXeHUa ceTn.
3 nposofa oT fBuratens

ut|vt|wi PEV CoefiHeHne Mo cxeme TpeyrofbHM1Ka
W2 U2 | V2 6 NpoBOAOB OT ABUraTensa
U1 | V1 [W1|PEY|CoenunHenne no cxeme 3se3pbr: U2,

V2, W2
U2, V2 n W2 coegunHsoTca oTaenbHo.

Ta6bnuua 5.13 MoaknioueHne Kabena anekTpoaBuraTens

ModkntoueHue 3auUMHO20 3a3emieHus

YBETOMJIEHU

Mpwu ncnonbsoBaHuy ABuratenein 6e3 6ymaxHom
nsonAuumn $pasHol 06MOTKN UK APYron yCuneHHon
M3onAUUKN, NPUroAaHON AnA paboTbl OT TaKOro NCTOYHMKA
Hanps»XeHUs, Kak NnpeobpasoBaTtesib YacToTbl, Ha Bbixoje
npeobpasoBaTens 4acToTbl ciefyeT YCTaHOBUTb
CUHYycoMAaNbHbIN GUNbTP.

Motor Motor &
UZ VZ WZ 3 UZ VZ WZ :
<
O——o—=0O @) O O N
~
U, v, | U, Vv, W,
O O O

FC FC

9% 07 98 | o6 97 98 |

Y A

PucyHok 5.61 MNogknioueHve Kabens sneKkTpofaBuratens

1308C252.11

.A

13

wose (=2 JOLD
NEMA 1/12)

=
13 (IP 20/Chassis)

PncyHoOK 5.62 BHyTpeHHMe KOMMOHEHTbI Kopnyca

Tunopasmepa D
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130BC301.11

@) B B O

PucyHok 5.63 KpynHbiii nnaH: LCP n ¢yHKUUM ynpaBneHus

1 LCP (naHenb mecTHOro ynpasneHus) 9 |[Pene 2 (04, 05, 06)

2 Pasbem wuHbI NnocnegoBaTenbHomn cBAsm RS-485 10 |[TpaHcnopTHOe KosbLo

3 Lindposoi Bxon/sbixoa u nutaHue 24 B 11 [MoHTaxHoe oTBepcTne

4 Pasbem aHanorosoro BBoja/BbiBOAa 12 | KabenbHbIi 3aXuUM (3alUTHOE 3a3emieHue)

5 USB-paszbem 13 [3a3emneHue (3aHyneHue)

6 KnemmHbI nepeknoyatenb WWHbI nocnefoBaTtesibHoW cBA3n | 14 | BoixofgHble Knemmbl geuratena 96 (U), 97 (V), 98 (W)
7 AHanorosble Bbikntouatenu (A53), (A54) 15 | BxogHble knemmbl cetn 91 (L1), 92 (L2), 93 (L3)

8 Pene 1 (01, 02, 03)

Tabnuua 5.14 MoAcHeHUA K PucyHok 5.62 n PucyHok 5.63.
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PucyHok 5.65 1) PacnonoxeHune knemm 3asemnenus 1P21
PucyHok 5.64 1) PacnonoxeHune knemm 3asemnenus IP20 (NEMA 1un 1) n IP54 (NEMA Tun 12), Tunopasmepbl D
(LWaccn), Tunopasmepbl D

@
QA
A B= B-B a
o
SN =
I I vH B
I I ° o o
b 0 -i © d
1 o o °
1 j 2 ;
YEg! « 1
221 | 227 {
[8.7] ,,J @“@ 3 ° [9] r °
148 DS SN gt o
- (58] ® NNL[7.7] | —
I K
[4.6] = = 90 3 ; =
Aol mo oy opjpojoni [3.6] ;}E é
L 4 oo e ] J
0o _ o | 0, © . 0 0 °
|
ol =lom| o P >
= O S (YN T —
o |Fo| TSN RG| oY ©= ¥ S
A N2 39 8% 23 o2
Olofks e
=y
2 ®
oN
S

PucyHok 5.66 PacnonoxeHus knemm, D5h ¢ pasbveguHutenem
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PucyHok 5.67 PacnonoxeHue knemm, D5h ¢ Topmosom
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PucyHok 5.68 PacnonoxeHnune knemm, D6h ¢ KoHTakTopom
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PucyHok 5.69 PacnonoxeHue knemm, D6h ¢ KOHTaKTOpOM 1 pasbeauHUTENEM
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PucyHok 5.70 PacnonoxeHue knemm, D6h ¢ aBTomaTnueckum BbiKniouyaTenem
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PucyHok 5.71 PacnonoxeHnus knemm, D7h ¢ pasbveguHutenem
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PucyHok 5.72 PacnonoxeHue knemm, D7h ¢ Topmosom
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PucyHok 5.73 PacnonoxeHue knemm, D8h ¢ KoHTaKTOpOM
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PucyHok 5.74 PacnonoxeHune knemm, D8h ¢ KoHTakTOpoMm 1 pasbeauHUTENEM
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PucyHok 5.75 PacnonoxeHnue knemm, D8h ¢ aBToMaTnyeckum BbiknoyaTenem
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PacnonoxeHune knemm — E1
Mpy nnaHvpoBaHUM noagsofa Kabenein nmenTe B BUZY, YTO KNEeMMbl PACcMoOIOXKeHbI TaK, Kak MOKa3aHO Ha MPUBEAEHHbIX HUXe

yepTexax.

176FA278.10

492[19.4] —

323[12.7]

— 0[0.0]

195[7.7]

0[0.0]
409[16.1]
371[14.6]
280[11.0]

193[7.6]
155[6.1]
0[0.0]

PucyHok 5.76 IP21 (NEMA Type 1) n IP54 (NEMA Type 12): PacnonoxeHue pa3beMoB NUTaHWA Ha Kopmnyce
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PucyHok 5.77 PacnonoxeHne pasbemoB NMMTaHUA Ha Kopmnyce
IP21 (NEMA T1un 1) n IP54 (NEMA t1n 12) (pparmeHT B)
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PucyHok 5.78 PacnonoxeHue pacuenutena nutaHuAa Ha Kopnyce IP21 (NEMA tun 1) n IP54 (NEMA tun 12)
Tunopasmvep Tun 6n0okKa Fa6apuTbl ANA OTKNIOYEHUA KNeMMbl
IP54/1P21 UL n NEMA1/NEMA12
250/315 kBT (400 B) n He
E1 381 (15,0) [ 253 (9,9) 253 (9,9) 431 (17,0) 562 (22,1)
355/450-500/630 kBT (690 B) onpepeneH
315/355-400/450 kBT (400 B) 371 (14,6) | 371 (14,6) | 341 (13,4) | 431 (17,0) 431 (17,0) | 455 (17,9)

Ta6bnuua 5.15 NosicHeHna K PucyHok 5.78
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MoHTax PykoBogacTeo no npoektnposaHuio VLT® AQUA Drive FC 202

PacnonoxxeHune knemm — Tunopasmep E2
Mpwn paspaboTke noaBoaa Kabenei yutnTe crepylolee NofoXeHre Knemm.

176FA280.10

186[7.3]1—/— —

17[0.71 —

— 0[0.0]
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PucyHoK 5.79 PacnonoxeHue Knemm snektponutaHua kopnycos IP0O0

176FA282.10

147(5.8) —

0(0.0)0— m

0(0.0)
47(1.9) —
83(3.3) — |
131(5.2)
167(6.6)

PucyHok 5.80 PacnonoxeHune pasbemoB nutaHua kopnycos IPO0
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PucyHok 5.81 PacnonoxeHne pasbemoB 3feKTponuTaHna Kopmnycos IP00, pacnonoxeHne pasbeanHuTENA

YBEOMJIEHU

0[0.0]

CunoBble Kabenu Taxenble 1 nsrnbarwTca ¢ TpyAOM. Hangute ontumanbHoe nonokeHune npeoﬁpasoBaTenﬂ 4yacToThl,

obecneumnBaioLlee yao6HbIi MOHTa)< Kabenei.

Kaxkpgasa knemma nossonsAeT ucnonb3osaTtb Ao 4 Kabenein ¢ KabenbHbIMM HaKOHEYHMKaMN Unn NMPUMEHATb CTaH,qapTHblﬁl
06XXMMHOI1 HAKOHEYHUK. 3a3emneHune nogkn4yaetca K COOTBeTCTByIOLLIeV'I COeANHUTENbHOWN TOUYKe npeoﬁpasoBaTenn

4yacToThbl.

78[3.1]

PucyHok 5.82 Knemma (getanbHbiii BUA)

40[1.6]

0[0.0]

104[4.1]

35[1.4]

10[0.4]
0[0.0]

0[0.0]

26[1.0] - @ —- @ @

176FA271.10
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YBEIOMJIEHU

WCTOYHMK NUTaHNA MOXKeT 6biTb nogKNyeH K Toukam A nnm B

Tunopasmep Tun 6noka Fa6apuTbl ANA OTKNIOUEHUA KNeMMbl
IPOO/CHASSIS A B C D E F
250/315 kBT (400 B) n He
E2 381 (15,0) 245 (9,6) 334 (13,1) 423 (16,7) 256 (10,1)
355/450-500/630 kBT (690 B) onpepeneH
315/355-400/450 kBT (400 B) 383 (15,1) | 244 (9,6) | 334 (13,1) | 424 (16,7) 109 (4,3) 149 (5,8)

Tabnuua 5.16 MoaknoueHne 3neKTpPoNUTaHNA

YBETOMJIEHU

Ona kopnycoB F npegycmoTpeHo uyeTbipe pasHbix Tunopasmepa, F1, F2, F3 n F4. F1 n F2 coctoar un3 wkada ana
MHBepTOpa cnpasa 1 WwKada ana ebinpamutens cnesa. Y F3 n F4 umeetca wkad AnA [ONONHUTENbHbIX YCTPOWMCTB CleBa
oT wKada AnA ebinpamutend. F3 — s1o F1 co wkadom ana gononHutenbHbIx ycrpoicts. F4 — 310 F2 co wkadom ana
[OMONIHNTENbHbIX YCTPONCTB.

PacnonoxeHue knemm — Tunopasmepsbl F1 n F3
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PucyHok 5.83 PacnonoxeHue knemm — wka¢p nHseptopa — F1 n F3 (Bua cnepepun, cnesBa u cnpasa ). [laHenb ynnoTHeHuin
pacrnosioxeHa Ha 42 MM HWXe ypoBHA 0.

1) WuvHa 3a3emneHus

2) KnemMmbl nogKnioueHue aneKTpoaBuraTens

3) KnemMmbl nogKnioyeHNA TOPMO3HOIO pe3ncropa
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PucyHok 5.84 PacnonoxeHue knemm — Knemmbl
reHepatopHoro pexuma — F1 n F3
PacnonoxeHue knemm — Tunopasmepsbl F2 n F4
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PucyHok 5.85 PacnonoxeHue knemm — wkadp nHBeptopa — F2 and F4 (Bug cnepepu, cneBa u cnpasa). MaHenb ynnoTHeHui
pacnonoeHa Ha 42 MM HuXe ypoBHa 0.

1) WwuHa 3a3emneHnsa
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PucyHok 5.86 PacnonoxeHune knemm — Knemmbl
reHepaTtopHoro pexuma — F2 n F4

PacnonoxxeHune knemm — Bbinpamutens (F1, F2, F3 u F4)
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PucyHok 5.87 PacnonoxeHne kKneMM—BbinpAMuTenb (BUA cneBa, cnepean n cnpasa). [laHenb ynnoTHeHMI pacnono)eHa Ha 42 Mm

HUXe ypoBHA 0.

1) 3axum paspeneHna Harpysku (-)
2) WwnHa 3a3emneHnAa

3) Knemma paspeneHua Harpysku (+)
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PacnonoxeHue knemm — wkKadp gononHUTeNnbHbIX ycTpoiicts (F3 n F4)
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PucyHok 5.88 PacnonoxeHune knemm — wwiKkag AONONHUTENbHbIX YCTPOWCTB (BUA CneBa, cnepean u cnpasa). MaHenb ynnoTHeHun
pacnono)keHa Ha 42 MM HWKe ypoBHA 0.
1) WunHa 3a3emneHns
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PacnonoxkeHne knemm — I.LIKa(I) AONOJIHUTENbHbIX yCTpOI?ICTB C aBTOMaTM4YeCKUM BblK/louaTenem/ BblKiloyaTenem B

nutom Kopnyce (F3 n F4)
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PucyHok 5.89 PacnonoxeHue knemMm — wKad [JONONHUTENbHbIX YCTPOWCTB C aBTOMATUYECKMM BbiK/loyaTenem/BbiknioyaTenem B

nuTom Kopnyce (Bua cnesa, cnepepn u cnpaea). lMaHenb ynnoTHeHW pacnono)KeHa Ha 42 MM HUXKe ypoBHA 0.

1) WwnHa 3a3emneHns

MowHocTb 2 3 4 5
450 kBT (480 B), 630-710 kBT (690 B) 34,9 86,9 122,2 174,2
500-800 kBT (480 B), 800-1000 KBT (690 B) 46,3 98,3 119,0 171,0

Ta6bnuua 5.17 Pa3mepbl Knemm

5.4.3 lopgknioueHue snekTponutTaHua 12-
MMMNYNbCHOrO NPMBOAA

Ka6enu n npegoxpaHurenu
YBE/IOMJIEHUE

O6wan nHpopmaumsa o Kabensax

Bca cucrema kabenei gomKHa COOTBETCTBOBATb
rocyfapCTBeHHbIM N MECTHbIM HOPMaM 1 Npaswiam B
OTHOLUEHUM ceyeHnsa Kabenen 1 Temnepartypbl
OKpy»atowen cpegbl. AnAa npumeHeHuUn,
COOTBETCTBYIOWMNX Tpe6oBaHMAM cTaHAapTa UL, cnepyer
ncnonb3oBaTb MeAHble NPOBOAHNKU, pacCUMTaHHbIe Ha
Temnepatypy 75 °C. MegHble NPOBOAHUKY,
paccunTaHHble Ha 75 1 90 °C nogxodAaT, Mo TepMUYECKM
CBOICTBaM, ANA UCMONb30BaHUA C Npeobpa3oBaTesiemM
yacToTbl 6e3 cobnogeHnsa Tpe6oeaHnn UL.

CunoBble Kabeny NOAKIIOYAIOT, KaK MOKa3aHo Ha B
PucyHok 5.90. CeueHnn Kabenei JOMKHbI COOTBETCTBOBATb
HOMWHaNbHbIM TOKOBbIM Harpyskam v MeCTHbIM

HopMaTuBam. [inA nonyyeHns JONONHUTENbHOM
uHbopmaumu cm. 3.7 Obwue mexHu4eckue mpebosaHus.

Ana 3awmTbl Npeobpa3oBaTens yacToTbl cregyet
MCMoNb30BaTb PeKOMeHAyeMble NnaBKuMe npefoxpaHuTeny,
unn 610K AOMKEH MMETb BCTPOEHHbIE MPEefoXpaHnTeny.
Pekomenpyemble npegoxpaHnTenu ykasaHbl B 5.3.7
MpedoxpaHumernu . 3aluTa C NOMOLLbIO MNABKMX
npepoxpaHvTenen JoMmkHa 06A3aTeNbHO COOTBETCTBOBATb
MEeCTHbIM HOPMaMm 1 Mpasuiam.

MopknioueHne cetn ocyliecTBnAeTca yepes ceTeBoM
BblKllO4aTeNb, €I UMEETCA.
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MoHTax PykoBoacTeo no npoektuposaHuio VLT® AQUA Drive FC 202
6 Phase 91-1 (L1-1) E
2
power 92-1 (L2-1) &
R
input 93-1 (L3-1) ~
912 (L1-2)
922 (L2-2)
932 (L3-2)
J: 95 PE
PucyHok 5.90 MoaknioyeHne cetn 5

YBEJTOMJIEHU

Ka6enb aBuratens gomkeH 6biTb 3KpaHMpPOBaHHbIM/
3awmweHHbIM. Ecnn ncnonbsyertca HesKpaHMpPOBaHHbIN/
He3alMLLEeHHbIN Kabenb, HeKoTopble TpeboBaHua IMC
OKaKyTCsl HeBbINONHeHHbIMU. [Ina obecneyeHuns
BbINOJIHEHUA Tpe6GoBaHMUIA MO OrpaHNYEHUIO
3NEeKTPOMarHMTHOro U3NyyeHns B COOTBETCTBUU C
HopmaTusamy IMC to ncnonb3ynte AnA NOAKNIOYEHUA
ABUraTena 3KpPaHUPOBaHHbIN/3alNLLEHHDbIN Kabenb. Ans
nonyyeHns JOMNONIHUTENbHbIX CBEAEHUI CM.

5.10 Moumax ¢ yuemom mpe6oeaHuti no SMC.

Cm. 3.7 Obwue mexHu4Yeckue mpebogaHus ans
NPaBUNbHOrO OnpeaesieHrs NonepeyYHoro CeYeHusa un
ONUHbI Kabena asuraTens.
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PucyHok 5.91
A) 6-umnynbcHoe coeauHeHne' 23
B) W3meHeHHOe 6-umnynbcHoe coepuHeHne?: 3 4
B) 12-umnynbcHoe coeguHeHmne3) %)
MNpumeyaHns. BbiNnpAMUTENs. [Ans nonyyeHnsa noapoO6HbIX cBeaeHuii o
" MokasaHo napannenbHoe coepuHeHne. MoXHO nepenoaknyeHnn obpatnTecb Ha 3aBog.
NCMONb30BaTb OANHOYHbIN TpexdasHbIn Kabenb ¢ 5 MapannenbHoe coeanHeHWe ceTeBbIx Kabenel 3aecb He
[0CTaTOUYHOWM NPOMYCKHON CnocobHOCTbIO. [lomKHbI ObITh nokasaHo. MNpu ncnonb3oBaHun 12-umnynbcHoro npubéopa
YCTaHOBJIEHbI 3aKOpayrBaloLme WNHBI. B KauecTBe 6-MMNYNbCHOrO JOMKHbI MCMOMb30BaTbCA
2 6-uMnynbcHOe NOAKMYEHNE CBOANT Ha HeT OAMHAKOBOE KONMYECTBO U OfMHAKOBas A/IMHA CETEeBbIX
NPenMyLLEeCTBO MOHUMEHHbIX FAPMOHVK 12-UMMYSIbCHOrO kabenen.

BbINPAMUTENA.

3) MopxoauT AnAa noaxnoyeHne cetein IT n TN.

4 B ManoBepoATHOM Cllyyae BbiIXOAa M3 CTPOA MOLY/bHOrO
6-MMNYNIbCHOTO BbINPAMMUTENA MOXKHO NPUBECTU
npeo6pasoBaTesib YacTOTbl B AENCTBME NPU MEHbLUEN
Harpyske ¢ NOMOLLbI0 OfHOrO 6-MMNYSIbCHOrO
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YBE/IOMJIEHU.

CeTteBble Kabenu foMmKHbI UMeTb paBHYlo AINHY (10 %)
M OA4MHAKOBOe ceyeHue NpoBOAOB ANA Bcex Tpex ¢a3 B
06enx cekyusax BoinpamuTens. Npu ncnonbsoBaHun 12-
MMNYNbCHOro Npeo6pa3oBaTena YacToTbl B KayecTBe 6-
MMNYNbCHOTO AOJIKHbI GbITb cO6N0AeHbl TPe6oBaHUA K
OAVHAKOBOMY UMCNy 1 paBHOW finHe Kabenen.

3KpaHupoBaHue Kabenern

M36eraiiTe MOHTa)xa C MOMOLLbIO CKPYUYEHHbIX KOHLIOB
3KpaHa (CKpYTOK). OTO cHmKaeT 3pdeKTUBHOCTb
3KpaHMPOBaHMA Ha BbICOKUX YacToTax. Ecnm Heobxoaumo
pa3opBaTb 3KpaH ASif MOHTaXa pasbefuHUTensa uin
KOHTaKTOpa ABWraTens, B AanbHelllem cregyet
BOCCTAaHOBMTb HEMPEPbLIBHOCTb 3KpaHa obecneunBas
MWHUMANIbHO BO3MOXXHOE COMPOTUBIIEHNE BbICOKMUX YacTOT.

MpucoeanHUTe 3KpaH Kabensa aBuratens K pa3BA3biBaloLLen
naHenu npeobpasoBaTesnifi YacToTbl U K METaNIMYeckomy
Kopnycy asuratens.

Mpu nogkntoueHNn 3KpaHa obecrneybTe MaKCUManbHO
BO3MOXKHYIO MyoWaZlb KOHTaKTa (MpUMeHanTe KabenbHblii
3aXuMm). Ins 311X paboT MCnonb3yoTCs MOHTaXKHble
NPUCNOCoO6NEHNA U3 KOMMJIEKTA NOCTAaBKM
npeobpa3oBaTesia YacToTbl.

OnuHa n ceueHne Kabenei

Mpeob6pasoBaTenib YacTOTbl NpoTecTUpoBaH Ha IMC npu
3aflaHHON AnuHe Kabena. InA CHMXeHWA YPOBHA LWyma U
TOKOB yTeukn Kabenb gBuratens JomKeH ObiTb Kak MOXHO
Kopoue.

YactoTta KommyTauumn

Mpwn ncnonb3oBaHMM NpeobpasoBaTenieit YacToTbl
COBMECTHO C CMHycOouAanbHbIMM GUnbTpamm,
npefHasHaYeHHbIMN A1 CHUKEHNA aKyCTMYeCKOoro Lyma
ABuratens, 4actoTa KOMMYyTaLuUn [OSXKHa yCTaHaBNMBaTbCA
B COOTBETCTBUM C yKa3aHuamun B 14-01 Yacmoma
KOMMymauuu.

Ne 9 | 97 | 98 | 99
Knemm
bl

U \' w PE" [Hanpsikenne psuratens, 0-100
% HanpsaXxeHuA ceTu.
3 npoBoga oT ABuraTtens

U1 Vi W1 CoeanHeHne No cxeme

PE" [TpeyronbHuka

w2 [ U2 V2 6 NpoBOAOB OT ABUraTens

U1 Vi W1 | PEVY |CoeaviHeHVe Mo cxeme 3Be3fbl:
U2, v2, W2
U2, V2 n W2 coegunsioTtca

OTAEeNbHO.

Tabnuua 5.18 Knemmbli

") [lodkntoueHue 3auumHo20 3a3emaeHus

YBETOMJIEHU

Mpwu ncnonbsoBaHuy ABuratenein 6e3 6ymaxHom
nsonAuumn $pasHol 06MOTKN UK APYron yCuneHHon
M3onAUUKN, NPUroAaHON AnA paboTbl OT TaKOro NCTOYHMKA
Hanps»XeHUs, Kak NnpeobpasoBaTtesib YacToTbl, Ha Bbixoje
npeobpasoBaTens 4acToTbl ciefyeT YCTaHOBUTb
CUHYycoMAaNbHbIN GUNbTP.
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PucyHok 5.92 F8 (Bup cnepeawn, cnesa un cnpasa)

1) WWnHa 3a3emneHuna
MaHenb ynnoTHeHUN pacnosnioxeHa Ha 42 MM Huxe ypoBHA 0.
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PucyHok 5.93 Wkad F9 gononHuTenbHbIX YCTPOMCTB BXOAA C pasbeAnHUTENIeM U NpefoXpaHuTensamm
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PucyHok 5.94 Wkad F9 gononHMTeNbHbIX YCTPOICTB BXOAA TONbKO C NpefoXpaHuTenem
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PucyHok 5.95 Wkad nHBepTopa F10/F11

1) WuHa 3a3emneHuns
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PucyHok 5.96 Wkad Bbinpsamutena F10/F12

1) lLnHa 3a3emnexuna
MaHenb ynnoTHeHUN pacnonoxeHa Ha 42 MM HuXe ypoBHA 0.
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PucyHok 5.98 Wkad nHBepTopa F12/F13, Bup cnepepu, cnesa u cnpa.a)

1) lLnHa 3a3emneHuna
MaHenb ynnoTHeHUN pacnosnioxeHa Ha 42 MM HMXe YPOBHA
0.

5.4.4 DKpaHMpoBaHME OT 3NEKTPUYECKNX
nomex

[ a—
AN
—
—
©
j@t
17527975.10

TonbKko gna Tnnopasmepa F

Mepen MoHTaKoM Kabensa nuTatLeln ceTn yCTaHoBUTe
MeTanmyeckyto Kpblwky IMC ana obecneyeHns
Haunyuwnx xapakrepnctnk SMC.

YBENOMJIEHU

MeTtannunueckasa KpbiwKa IMC BKIOUE€Ha TONbKO B \ /

KOMMNEeKT 6110KOoB, CHabGKeHHbIX ¢unbTpom BY-nomex.

\ |
| |
\ |
\ |
| /

PucyHok 5.99 MoHTax MoHTax 3kpaHa OMC.
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5.4.5 lnTaHne BHewWHero BeHTUIATopa

Tunopa3smepnbl E n F

B cnyuae nutaHuA npeobpasoBaTtensa YacToTbl MOCTOSAHHbIM
TOKOM WA eCi BEHTUNIATOP AOJSIXKEH paboTaTtb
HEe3aBMCMMO OT UCTOYHMKA MUTAHMWA, MOXET OblTb
MNCNONb30BaH BHELHWI UCTOYHUK NUTaHUA. MNogknioyeHne
BbIMOJIHAETCA Ha CUIOBOI NylaTe NUTaHUS.

Homep 3axuma | DyHKUMA

100, 101 BcnomoratenbHoe nutaHue S, T

102, 103 BHyTpeHHee nuTaHue S, T

Tabnuua 5.19 BHewHee nutaHue

C nomoubio pazbema, HaxoALEerocsa on Ha CMJI0BOW nnate
NMUTaHVA BbINOMHAEGTCA MOAKNIOUYEHME HAMPAXEHWA NMUTaHNA
NA BEHTUNATOPOB oxnaxaeHua. [Npu noctaeke ¢ 3aBofa-
N3roTOBUTENA BEHTUNATOPDI MOAKMIOYEHbI ANA NMUTAHUA OT
06bIYHOI CETU NepemMeHHOro ToKa (yCTaHOBMEHbI
nepembiukn Mexgy knemmamu 100-102 and 101-103). Ecnm
TpebyeTca nepeinTy Ha BHELLHee NUTaHue, He06XoaNUMO
YAANUTb YKa3aHHble MePeMblYKMN 1 NMOAKIOUNTb NUTaHMe K
knemmam 100 n 101. [inA 3awmTbl UCNONb3ynTe
npefoxpaHnTenu Ha 5 amnep. B yctaHoBKax,
cooTBeTCTBYyOWUX TpeboBaHuAM UL, ucnonb3ynte
npenoxpanHutenb LittelFuse KLK-5 unu sKkBrMBaneHTHbIN.
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5.5 BapuaHTbl BXOAHbIX pa3beMoB

5.5.1 PasbvegnHutenu cetn

Tunopasmep | MouwHocTb Tun
380-500V
D5h/D6h N110-N160 ABB OT400U03
D7h/D8h N200-N400 ABB OT600U03
E1/E2 P250 ABB OETL-NF600A
E1/E2 P315-P400 ABB OETL-NF800A
F3 P450 Merlin Gerin NPJF36000S12AAYP
5 F3 P500-P630 Merlin Gerin NRKF36000S20AAYP
F4 P710-P800 Merlin Gerin NRKF36000S20AAYP
525-690V
D5h/D6h N75K-N160 ABB OT400U03
D5h/D6h N200-N400 ABB OT600U03
F3 P630-P710 Merlin Gerin NPJF36000S12AAYP
F3 P800 Merlin Gerin NRKF36000S20AAYP
F4 P900-P1M2 Merlin Gerin NRKF36000S20AAYP

Tabnuua 5.20 Pa3beguHuTenu cetn, npeobpasoBaTenu Yactorbl Tunopasmepos D, E n F

Tunopasmep MouwHocTb Tun
380-500 B

F9 P250 ABB OETL-NF600A

F9 P315 ABB OETL-NF600A

F9 P355 ABB OETL-NF600A

F9 P400 ABB OETL-NF600A

F11 P450 ABB OETL-NF800A

F11 P500 ABB OETL-NF800A

F11 P560 ABB OETL-NF800A

F11 P630 ABB OT800U21

F13 P710 Merlin Gerin NPJF36000S12AAYP
F13 P800 Merlin Gerin NPJF36000S12AAYP

525-690 B

F9 P355 ABB OT400U12-121

F9 P400 ABB OT400U12-121

F9 P500 ABB OT400U12-121

F9 P560 ABB OT400U12-121

F11 P630 ABB OETL-NF600A

F11 P710 ABB OETL-NF600A

F11 P800 ABB OT800U21

F13 P900 ABB OT800U21

F13 P1MO Merlin Gerin NPJF36000S12AAYP
F13 P1M2 Merlin Gerin NPJF36000S12AAYP

Ta6bnuua 5.21 PasbeauHuTenn cetu, 12-umnynbcHble NpeobpasoBaTeny YacToTbl
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YcTaHOBKM BbIKNIOYATENA NO yMONYaHUo
(ypoBeHb OTKNOUYEHMA — amnepbl)
Tun aBTOMaTNYecKoro
Tunopasmep |HanpsaxeHue [B] Mopgenb npusopa BbIKnloyaTensa 11 (Meperpyska) 13/1 (MrHoBeHHO)
Dé6h 380-480 N110-N132 ABB T5L400TW 400 4000
D6h 380-480 N160 ABB T5LQ400TW 400 4000
D8h 380-480 N200 ABB T6L600TW 600 6000
D8h 380-480 N250 ABB T6LQ600TW 600 6000
D8h 380-480 N315 ABB T6LQ800TW 800 8000
D6h 525-690 N75K-N160 ABB T5L400TW 400 4000
D8h 525-690 N200-N315 ABB T6L600TW 600 6000 5
D8h 525-690 N400 ABB T6LQ600TW 600 6000

Ta6nuua 5.22 ABTOMaTMUeCKne BbiKloyaTenu ans Kopnycos Tunopasmepa D

YcTaHOBKM BblKNlouaTens no
Tunopasmep | MoLWHOCTb 1 HanpsKeHne Tun ymonyaHuio
YpoBeHb OTK/IloUeHUs
[A] Bpemsa (c)
P450 380-500 B n P630-P710
F3 525-690 B Merlin Gerin NPJF36120U31AABSCYP 1200 0,5
P500-P630 380-500 B 1 P800
F3 525-690 B Merlin Gerin NRJF36200U31AABSCYP 2000 0,5
P710 380-500 B n P900-P1M2
F4 525-690 B Merlin Gerin NRJF36200U31AABSCYP 2000 0,5
F4 P800 380-500 B Merlin Gerin NRJF36250U31AABSCYP 2500 0,5
Tabnuua 5.23 ABTOMaTMuecKkue BbiKnloyaTenu AnsA Kopnycos Tunopasmepa F
5.5.2 KOHTaKTOpbl cetn
Tunopasmep MowwHOCTb 1 HanpsXeHne Tun
N110-N160 380-480 B
Déh N75-N160 525-690 B CK95BE311N
N200-N315 380-480 B
D8h N200-N400 525-690 B CK11CE311N
Tabnuua 5.24 KoHTaKTOpbl ANA KopnycoB Tunopasmepa D
Tunopasmep MowHOCTb 1 HanpsXeHne Tun
F3 P450-P500 380-500 B n P630-P800 525-690 B Eaton XTCE650N22A
F3 P560 380-500 B Eaton XTCE820N22A
F3 P630 380-500 B Eaton XTCEC14P22B
F4 P900 525-690 B Eaton XTCE820N22A
F4 P710-P800 380-500 B 1 P1M2 525-690 B Eaton XTCEC14P22B

Tabnuua 5.25 KoHTaKkTOopbl ANsA KopnycoB Tunopasmepa F

YBEJTOMJIEHUE

[nA ceTeBbIX KOHTAKTOPOB HEOGXOAMMO NpeAoCTaBAseMoe 3aKa3unkom nutaHue 230 B.
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5.5.3 Bbixoa pene ana kopnycos D

Pene 1
. Knemma 01: obuwas

. Knemma 02: HOpManbHO Pa3sOMKHYTbIN KOHTAKT,
400 B~

. Knemma 03: HOPManbHO 3aMKHYTbIA KOHTaKT, 240
B~
Pene 2

. Knemma 04: o6uiasn

. Knemma 05: HOpManbHO Pa3OMKHYTbIA KOHTAKT,
400 B~

. Knemma 06: HOPManbHO 3aMKHYTbIA KOHTaKT, 240
B~

Pene 1 n 2 nporpammupytotca B 5-40 Pene ¢yHkyud,
5-41 3adepxka sknodeHus, pene n 5-42 3adepxka
8bIK/IIOYeHUS, perse.

[lononHuTenbHble BbIXOAbI pene — NyTemM UCNOMb30BaHUA
pononHuTtenbHoro moayna MCB 105.

e
<
wn
wn
relay1 /% — b4
W\ R
03 -
240Vac, 2A
02
—— 400Vac, 2A
01k
relay2 -
06
\ 240Vac, 2A
05
+—— 400Vac, 2A
04

PucyHok 5.100 lononHUTenbHble BbIXOAbl pene B Kopnycax
Tunopasmepa D

5.5.4 Bbixoa pene ana kopnycos E n F

Pene 1
. Knemma 01: o6wan

. Knemma 02: HOpManbHO Pa3OMKHYTbIN KOHTAKT,
240 B~

. Knemma 03: HOpManbHO 3aMKHYTbIA KOHTaKT, 240
B~
Pene 2

. Knemma 04: o6uian

. Knemma 05: HOpManbHO Pa3OMKHYTbIA KOHTAKT,
400 B~

. Knemma 06: HOpManbHO 3aMKHYTbIA KOHTaKT, 240
B~

Pene 1 n 2 nporpammupytotca B 5-40 Pene ¢pyHkyud,
5-41 3adepxka sknodeHus, pene n 5-42 3adepxka
8bIK/IIOYEHUS, pere.

[lononHuTenbHble BbIXOAbl pene — nyTem UCNoNb30BaHUA
gononHutenbHoro moayna MCB 105.
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relay1 — -
03

240Vac, 2A
02
01
relay2 -

06

— 240Vac, 2A
05

—— 400Vac, 2A
04

PucyHok 5.101 [lononHuTenbHble BbIXOAbI- pene B Kopnycax
Tunopasmepa E n F
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5.6 OkoHuaTenbHaA HaCTpoKKa K
TecTpoBaHue

[na npoBepKn HACcTPOIKM 1 pPaboToCNOCOBHOCT
npeobpasoBaTens YacToTbl BbINONHWTE creayiolye
onepauuu.

Onepauua 1. Hailgute nacnopTtHylo Tabnuuky asuratens.

YBEAOMJIEHU

OBuratenb moxeT 6bITb NoAgKNoUeH no cxeme 3Be3gbl (Y)
unn TpeyronbHuKa (A). 3T cBeAeHNA yKasaHbl Ha
nacnopTHoi Tabnuyke gBurartens.

Onepauusa 2. BBegute gaHHble € NacCNOPTHOW TabANUKM
ABUraTensa B 3TOT NepeyeHb MapameTpoB.

Ona poctyna K nepeyHio cHayana Haxkmute KHorky [Quick
Menu] (BbicTpoe meH10), 3aTeM BblbepuTe NyHKT «Q2
BbicTpaa HacTpolika».

1. 1-20 MowHocTb gBuratensa [KBT] unu
1-21 MowHocTb gBuratens [n.c.]

2 1-22 HanpsxeHne gBuratens

3 1-23 YacTtoTa aBuratens

4, 1-24 Tok pBurarens

5 1-25 HomunHanbHaa CKOpOCTb ABuratens

Onepayusa 3. 3anycTute aBTOMaTU4YeCKyilo aganTtauuio
asuratens (AAL).

BbinonHeHue AA[] obecneumBaeT oNTUManbHylo
npousBoanTenbHOCcTb. B pexxume AALl nsmepsatotca
3HauyeHNA nNapameTpoB SKBUBANIEHTHON CXeMbl MmoAenn
Asurartens.
1. MpucoegnHuTe Knemmy 27 K knemme 12 nnu
ycTaHoBuTe ana 5-12 Knemma 27, yugpogoti 8xo0
3HayeHwue [0] He ucnonssyemcs.

2. 3anyctute AALl 1-29 Asmo adanmayus dosuzamens
(AAL).
3. Bbi6epriTe MOMHbIV MM COKPALLEHHDBIN PEXNM

AA[. Ecnn yctaHoBneH LC-¢unbTp, 3anyctute
cokpalleHHbIn pexum AAL nnn cHnmmnTe LC-
dunbTp Ha BpemsA BbinonHeHna AALL.

4. Haxmute [OK]. Ha aucnnee nosisutca cooblieHne
«HaxmunTe [Hand on] ana 3anycka».

5. HaxxmuTte [Hand On] (PyuHon nyck). UHgukaTop
BbIMOJIHEHVA OnepaLnn NokasbiBaeT XOf
npouecca AAL.

Bbikniounte AA/[] B npouecce BbiNOJIHEHUA onepauumn
1. HaxaTtune kHonku [Off] (Bbikn.) —
npeobpasoBaTesib YacTOTbl NMEPEKTIOYNTCA B
ABAPUNHBIN PEXUM, N Ha Aucniee NoABUTCA
coobuieHne o Tom, uto AALL Gbia NpeKkpatleHa.

YcnewHoe 3aBeplieHne AAQ
1. Ha ancnnee nossutca coobuieHne «Haxmute [OK]
ana 3asepweHua AAL».

2. Haxmute kHonky [OK], uTo6bl BbIATM 13 pexnma
AAL.

HeynauHoe 3aBepwenune AAJ
1. MpeobpasoBaTenib YacTOTbl NepekKsoYaeTcsa B 5
ABaAPUNHBIN pexum. OnrcaHne aBapuinHoro
C/rHana npusefeHo B 8 YcmpaHeHue
HeucnpagHocmed.

2. B 3anucn «OTueTHOe 3HaueHue» B [Alarm Log]
(MypHan aBapuiiHbIXx curHanoB) 6ymeT ykasaH
nocnegHUn pag n3mepeHnin, BoinonHeHHbIXx AAL
[0 nepeknoyeHnsa npeobpasoBaTtensa YacToTbl B
ABAPUNHBIN pPeXUM. ITOT HOMEP U OnncaHue
aBapuiiHOro coobLieHnsa cnyxaT A nomMowu
nonb3oBaTesNio NPu NMoncKe 1 yCTpaHeHn
HeuncnpaBHocTen. Mpn obpalieHnn B oTaen
obcnyxnBaHma komnaHum Danfoss cnepyet
yKa3aTb HOMep U NPUBECTU TEKCT aBapuinHOro
cooObLeHus.

YBEIOMJIEHU.

OwwnbKa B xoae AA]] yacTo BO3HMKAET 13-3a OWN6OK
Npuv perucTpauumn JaHHbIX C NACMOPTHOWN TabnnuKy
ABUraTens, a Takke ¢ 60/blWIM pa3nuyMem MOLHOCTEN
ABuratens v npeo6pasoBaTens 4YacToThbl.

LLar 4. YctaHoBUTe npefenbHy0 CKOPOCTb BpalleHna n
BPeMA U3MEHEeHUA CKOPOCTHU.

3apanTe Tpebyemble Npepaesibl CKOPOCTY BPaLLEHNUs 1
BPEMA N3MEHEHMA CKOPOCTU.

1. 3-02 MuH. 3apgaHue
2. 3-03 MakcumanbHoe 3agaHue

1. 4-11 HwxH.npegen ckop.gsuratena[o6/mMuH] nnm
4-12 HwkHuI npepen ckopoctun gsuratens [u]

2. 4-13 BepxH.npegen ckop.asuratena [06/mvH] nnu
4-14 BepxHui npegen ckopoctu gsuratens [u]

1. 3-41 Bpemsa pasroHa 1

2. 3-42 Bpems 3amegnenus 1
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5.7 MoHTax cnctembl 6€30NacHOro Vi Q
OCTaHOBa . Q
YTo6bl NPON3BECTV MOHTaX CUCTEMbI OCTaHOBA % Q

KaTteropum 0 (EN60204) B cOOTBETCTBUM C KaTeropuen
6e3onacHocty 3 (EN954-1), geiicTByiiTe cnegyowmm
obpasom:
1. Heobxoanmo yganutb nepembluky
(coepnHMTENbHYIO BCTaBKY) Mexay Knemmown 37 n

130BT314.10

WUCTOYHMKOM Hanps»keHua +24 B nocrt. Toka
npusoga FC 202. Pa3pe3aTb nnun pasopsatb
nepembluKy HefoCTaTOUHO. Yaanute ee
MOJIHOCTbIO, YTOObI NCKNIOUYNTb KOPOTKOE
3aMblkaHre. CM. nepembluKy Ha PucyHok 5.102.

2. MogcoepnHute Knemmy 37 K UCTOUHUKY
Hanps)keHna 24 B nocTt. Toka ¢ nomoLblo
npoBoAa C 3alMTON OT KOPOTKOro 3aMblKaHMA.
NcTOUHMK HanpsxeHusa 24 B nocT. Toka fonmxeH
OblTb TaKUM, YTOObI €ro Henb3st OblNo OTKNIOUYNTD
C MOMOLLbIO YCTPOWCTBa NpepbiBaHNA Lenu

PucyHok 5.102 Mepembiuka mexay knemmoim 37 n

HanpsaXxeHuem 24 B noct. Toka

(pa3bepgnHUTEns) KaTteropumn 3 No CTaHZapTy
EN954-1. Ecnm ycTpoiicTBO paspbiBa Lenu u
npeobpasoBaTesib YacTOTbl Pa3MeLLAlOTCA Ha
OZHOWN W TOW e MOHTa)KHOW NaHenu,

Ha PucyHok 5.103 noka3aH octaHoB KaTeropuu 0 (EN
60204-1), oTBevaoWwmii TpeboBaHNAM 6e30MacHOCTY KaT. 3
(EN 954-1). KOHTaKT OTKpbITUA ABEpei Bbi3blBaeT pa3pbiB

NCMonb3yiTe 06bIUHbIA NPOBOA BMECTO
Lenun. Ha pucyHke Takke NoKa3aHO, Kak NOAKMIOUNTb

3aLyKLLieHHOrO. . .
annapaTHblil OCTAaHOB BbIOErOM, He CBSI3aHHbIN C

3allUTHbIMK CpeacTBamMu.
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Door contact

€

Coast

Safety device Cat.3
(Circuit interrupt
device, possibly
with

release input)

Short-circuit protected cable
(if not inside installation cabinet)

o
™
<
wn
.
[aa)
\ R
Mains
[ 1 [
FC 200
12
37 5
Safe | | Control
channel | board
[
5Vdc Inverter
p
L ——
M

PucyHok 5.103 OcHOBHble 0CO6EHHOCTUN YCTAaHOBKU, Heo6xoauMble AnA ocyllecTBeHUs ocTaHoBa Kateropuu 0 (EN 60204-1),

oTBevatowero TpeboBaHmAM 6e3onacHocTu Kateropum 3 (EN 954-1)

5.7.1 MNpoBepka 6e30nacHOro octaHoBa
npv nyckoHanagke

Mocne 3aBepLueHNA MOHTaXa, Nepes NepBbiM 3arnyckom,
npoBeAnTe 3KCNyaTauMOHHbIe UCTMIbITAHWA YCTaHOBKN UK
CUCTEMBI C Mcnonb3oBaHnem GyHKLUMKU He3onacHoro
octaHosa FC 200.

MpoBoauTe TakMe NCMbITaHNA NOCNe KaX[oro N3MeHeHus
YCTaHOBKM UNN CUCTEMbI, YacTblo KOTOPOI ABAAETCA
cncTema 6e30MacHOro octaHoBa npeobpasoBaTens YacToTbl
FC 200.

JKcnnyaTayMoHHbIE UCNbITaHNA:

1. OTKNUUTE NCTOYHMK NTaHUA 24 B nocT. ToKa oT
Knemmbl 37 C MOMOLLbIO YCTPOWCTBA MPepbIBaHMA,
Korga ABvratenb NpvBOAUTCA B AelCTBME
npeobpasoBaTenem yactoThl (T. €. MMTaHWe oT
CeTn He OTKIoYeHo). CUMTaeTCs, YTo YCTPONCTBO
MPOLUIO 3TOT 3Tan WUCMbITaHWIA, ecnn ABuUraTenb
nepexoauT B pexum Bblibera, U cpabaTtbiBaeT
MeXaHUYEeCKMI TOPMO3 (eCivi MOAKITIOUEH).

2. MopanTe curHan cbpoca (Mo wuHe, Yepes
unpoBble BXOAbI/BbIXOAbI UV C MOMOLLbIO
KHonkwn [Reset]). Cumtaercsa, UTo YCTPOWCTBO
MPOLWIO 3TOT 3Tan UCMbITaHWIA, eCnn ABUraTenb
OCTaeTcA B COCTOAHMM aBapUMHOIO OCTaHOBA U

MeXaHMYeCKNn TOpMO3 (ecI NOAKIIOYEH)
OCTaEeTCA BKITIOUYEHHbIM.

3. 3aHoBo nopgawTe 24 B nocT. ToKa Ha Knemmy 37.
CumnTaercsa, YTo YCTPOMCTBO MPOLUAO 3TOT 3Tan
WCMbITaHUI, ecny ABUraTesib OCTaeTca B
COCTOSIHMM Bblbera n MexaHuyeckuin Topmos (ecnm
NMOAKIIIOYEH) OCTAETCA BKIOUEHHbIM.

4. MopaiiTe curHan cbpoca (nNo wuHe, yepes
LndpoBble BXOAbI/BbIXOAbI WM C MOMOLLbIO
kHonKu [Reset]). CuntaeTca, UTo YCTPOWCTBO
NPOLWo 3TOT 3Tan MUCMbITaHWIA, ecn ABuUraTenb
CHOBa NepexoanT B paboumnn pexnm.

5. Ecnu Bce yeTbipe Wwarn UCMbITaHWA 3aBepLUEHbI
YCMeELHO, BBOA B dKCM/yaTaLMio CYATAETCA
3aBepLUEHHBIM.

5.8 MoOHTaX pas3nnyHbIX NOAKIOYEHWI

5.8.1 MopkntoueHue WuHbl RS-485

Mpw nomoww ctaHaapTHoro nHtepdeiica RS-485 k ogHoMy
KOHTponnepy (v rnaBHOMY YCTPOWCTBY) MOTyT ObiTb
NOAKIIOYEHblI OAVH UM HECKOMbKO npeobpasoBateneil
yacToTbl. Knemma 68 coeiMHAETCA C CUrHaNbHbIM
nposogom P (TX+, RX+), a knemma 69 — C curHanbHbIM
nposogom N (TX-,RX-).
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Ecnun K rnaBHOMY yCTPOICTBY nofknioyaeTcs 6onee ofHOro
npeobpasoBaTena 4acToTbl, MCMNOMb3yeTCA NapannesbHoe
coefuHeHwue.

S
O
oooo ooao DODDD 2
0 0| @oo [=a)
|ocoo| |oGoo) |ocoo|| R
O L L
7y v [y
RS 232 + 68| 169 68| |69 68| |69
O] uss
——— RS 485
O —]

PucyHokK 5.104 MapannenbHble NOAKNIOYEHNA

YT06bl N36eXKaTb NOABNEHNA B SKpaHE TOKOB
BblpaBHMBAHUA NOTEHLMAN0OB, 3a3eMnnTe 3KpaH Kabena c
nomMolLlbio Knemmbl 61, KOTOpasa coeAnHEHa C KOpPMyCcoMm
yepes uenouky RC.

ONeKTpUYECKMN MOHTax ¢ yuyeTom TpebosaHuii SMC cm. B
5.10 MoHmax ¢ yuemom mpebosaHuti no SMC.

OKoOHeYHasA Harpyska LUMHbI

Ha oboux KoHuax wuHa RS-485 nonkHa ObITb NoAKIOYEHA
K pe3ncTtopHon cxeme. [inA 3TOro ycraHosuTe
nepekntoyatenb S801 Ha nnate ynpasieHUA B MNOMOXKeHNe
«ON» (BKn.).

[na nonyuyeHnAa AOMONHUTENbHbBIX CBeAeHN CM. 5.3.16
Mepexntouamenu S201, S202 u S801.

NomxkeH 6bITb BbIbpaH NpoTokon ceAsm 8-30 [lpomokorn.

5.8.2 CoepuHeHue MK c MY.

OnAa ynpaeneHua npeobpasoBaTtenem 4acToTbl UKW ANA ero
nporpammunpoBaHus ¢ nomolbto MK yctaHosuTe
nporpammy Hactponkn MCT 10.

MK nopknioyaetcsa ctaHAapTHbIM Kabenem USB (Beaywyuin
y3es/ycTpoincTBo) unu Yepes nuHtepdeic RS-485.

YBEOMJIEHUE

CoepuHeHne USB ranbBaHU4eCKn M30nMpPOBaHO OT
HanpsXeHna nuTtanuaA (c 3awmron PELV) n gpyrux
BbICOKOBOJIbTHbIX Knemm. Pasbem USB nopgknioueH K
3alWMTHOMY 3a3eM/ieHuI0 B Npeobpa3oBaTesnie yactoTbl. K
pa3bemy cBAsn USB Ha npeo6pa3oBaTene 4acToThbl
MOXKeT NOoAKMIYATbCA TONbKO N30/MPOBaHHbIN
NnepeHOCHOW NepCcoHabHbI KOMMbIOTEp.

130BT308.10

PucyHok 5.105 MogknioueHue MK K npeo6pa3oBaTento 4acToTbl

5.8.3 MNporpammHoe obecneueHue MK

Bce npeobpa3zoBaTeny yactoTbl 060pyfoBaHbI MOPTOM
rnocnepfoBaTenbHON cBA3N. MmeeTca cnyxebHas nporpamma
ana ceasu mexay MK n npeobpasoBaTtenem yactoThl.

5.8.3.1 MCT 10

MCT 10 pa3paboTaHo B KauecTBe yAoOHOro cpencTsa ans
HaCTPOWKM NapamMeTpoB NpeobpasoBaTesieil YacToTbl.

CpeactBo KoHourypuposaHua MCT 10 nonesHo agns:
. MnaHnpoBaHMA ceT B aBTOHOMHOM pexume. MCT
10 copepuT nosiHyto 6asy AaHHbIX MO
npeobpasoBaTenam YacToTbl

. Beofa npeobpasoBaTenei 4actoTbl B
3KCM/yaTaLuio B ONepaTMBHOM pexume

. CoxpaHeHVs HaCcTPOeK Ansa BCex
npeobpasoBatenein YacToTbl

. 3ameHbl npeobpa3oBaTens YyacToTbl B CETU
. PacwunpeHus cyuwectsyouen cetm

. MpenycmoTpeHa nogpepka npeobpasoBatenei
YacToTbl, KOTOpble 6yayT pa3paboTaHbl B
JanbHerwem

MCT 10

MO pns HacTporku nogaepxusaeT Profibus DP V1 ¢
NOAKNIOYEHMEM KNlacca 2 yepes rnaBHoe yCTPOMCTBO. ITO
NO3BONAET BbINOMHATL YUTEHME 1 3anncCb NapameTpoB
npeobpa3oBaTtens YacToTbl B ONEPaTVBHOM PEXUME MO
ceTun Profibus u yctpaHseT HeobxoaAMMOCTb B
LOMNOSTHUTENIbHON KOMMYHMKALMOHHOW CeTH.
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CoxpaHeHne HacTpoeK nNpueBoaa:
1. CoepuHuTe MK ¢ npeobpasoBaTenem 4acToTbl
yepes nopt USB.

2. OTKpoliTe cpeactBo KoHdurypuposaHua MCT 10

3. Bbibepute «Read from drive»  (YTeHue gaHHbIX C
npusopaa)

4, Bbibepute onepauuio «Save as» (COXpaHUTb Kak)

3HaueHVA Bcex NapameTpoB GyayT coxpaHeHbl B K.

3arpyska HacTpoek npuBoja:
1. CoepuHuTe MK ¢ npeobpasoBaTenem 4actoTbl
yepes nopt USB.

2. OTKkponTe cpefcTso KoHourypuposarHma MCT 10

3. Bbibepute onepauunto «Open»
npocMoTpa nMerLmxcs ¢ainnos

(OTKpbITE) AnA

4, OtkpoliTe Tpebyemblin dann
5. Bbibepute «Write to drive» (3anncb AaHHbIX Ha
npueopa)

Bce 3HauyeHns napameTpoB 6yayT nepefaHbl Ha
npeobpasoBaTenb YacToTbl.

Ona cny>ke6Hon nporpammbl HacTponkn MCT 10 umeetcs
OTAENbHOE PYKOBOACTBO.

Mopaynun nporpammbl HacTpoiiku MCT 10
B nporpaMmHbIfi NaKeT BKOUYEHbI clneaytolue Moaynu:

Mporpamma Hactponkn MCT 10
. HacTtpoiika napameTpoB

. KonupoBaHue B Npeobpa3oBaTenb 4acToTbl 1 13
Hero
. JoKyMeHTUpOBaHMe 1 pacrevyaTka 3HauyeHun

napamMeTpoOB, BKNOYaA CXeMbl

BHewH. UHTepdeinc nonb3oBartens
. lpaduk npodurnakTnueckoro obCyxmBaHUA

. HacTtponkn yacos

o MporpamMmrpoBaH/ie BPEMEHHbIX COBbITUN

. HacTpoiika nporpammmpyemoro norn4yeckoro
KOHTponnepa

. Mporpamma KOHGUIryprpoBaHusa KackafHoOro
ynpaseneHus

Homep ansa 3akasa:

3aKaxunTe KOMMNAKT-ANCK, cofepalinii CpeacTBo
KoHburypupoaHua MCT 10, ucnonb3ysa gna 3Toro
KopoBbIt Homep 130B1000.

MCT 10 MOXHO TaKXe 3arpy3unTb C BE6-CTpaHuLbl
www.danfoss.com/BusinessAreas/DrivesSolutions/Software-
download/.

5.8.3.2 MCT 31

MCT 31

KomnbloTepHasa nporpamma pacyeTa rapMmoHuk MCT 31
NoO3BOSIAET NIerko BblYNCIUTD HENIVHENHbIE UCKaXKeHNA B
HJaHHON cmcTeme. MOXHO BblUNCINTL KOIPPULIMEHT
HeNMMHENHbIX NCKaXXeHNA Npeobpa3soBaTeNieil YacToThbl Kak
komnaHun Danfoss, Tak n gpyrux npoussoautenen, — c
YUYETOM MCMOMIb30BaHUA PA3fIMYHbIX AOMONTHUTENbHBIX
CPEeLCTB CHUXKEHMA FaPMOHUK, Taknx Kak ¢unbTpbl Danfoss
AHF n 12-18-nmnynbcHble BbINPAMUTENN.

Homep ansa 3akasa: 5
3aKaxkmTe KOMNaKT-ANCK C KOMMNbIOTEPHOW MPOrpammon

MCT 31, nonb3yAacb AnA 3TOro KOAOBbIM HOMEPOM

130B1031.

MCT 31 MOXHO TakKe 3arpy3nTb C Beb6-CTpaHuLbl
www.danfoss.com/BusinessAreas/DrivesSolutions/Software-
download/.

5.9 TexHuKa 6e30macHOCTU

5.9.1 BbiCOKOBOJIbTHbIE NCMbITAHUA

MpoBeanTe BbICOKOBONbTHbIE UCMbITAHUA NPU 3aMKHYTbIX
HakopoTko Knemmax U, V, W, Li, L2 n Ls. NogasanTe mexay
3TON KOPOTKO3aMKHYTOW Lienbio 1 waccu He 6onee 2,15 kB
MocT. TOKa Ans npeobpasosarenen 4actoTbl Ha 380-500 B
n 2,525 KB nocT. ToKa ana npeobpasoBaTesieil 4YacToTbl Ha
525-690 B B TeuyeHne ofHON CEKYHAbI.

[ABHUMAHWE!!

Ecnu npu npoBefeHNN BbICOKOBOJIbTHBIX MCMbITaHWIA
BCE YCTAaHOBKMN TOKU YTEUKM OKaXyTCA CIULIKOM
6onbWMYK, TO OTKNIOYNTE CETb U ABUraTeNb.

5.9.2 lNopakntoyeHne 3aWnTHOro
3a3em/ieHus

MpeobpasoBaTtesib YacTOTbl UMEET GONbLLON TOK YTeUKM 1
ansa obecneyeHns 6e30NacHOCTU AOMKEH ObITb
Haanexawym obpa3om 3a3emsieH B COOTBETCTBMU CO
ctaHgaptom EN 50178.

[ABHUMAHWE!

ToK yTeuku Ha 3emnio Npeo6pa3oBaTens YacTOTbI
npesbiwaet 3,5 MA. Jna obecneyeHns HageXXHOro
MeXaHMYeCKoro noAkayeHnsa 3aseMnsaoLwero Kabens K
uenu 3asemnieHna (knemma 95) nonepeyHoe ceyeHue
npoBoAa AOIKHO ObiTb He MeHee 10 MM? Unn Ke
3a3emJieHne JOMKHO ObITb BbIMOSIHEHO 2
COOTBETCTBYIOLWUMM NpOBOAAMU, NOACOEANHEHHbIMMN
oTAenbHo.
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5.10 MoHTax C yyeTom TpeboBaHM NO
SMC

5.10.1 JnekTpuyeCcKnm MOHTaX —
obecneyeHne 3N1eKTPOMArHUTHOM
coBmectumocTn (3MQ)

Huxe npuBopATcA ykasaHusA, KOTopbiMu criegyeT
PYKOBOZLCTBOBATLCA MPW MOHTaxe npeobpasosaTtenei
yactoTbl. CieAyiiTe 3TM yKasaHuAM, YTobbl obecneunTb
cootBetcTBue craHgapty EN 61800-3 [lepseie ycriosus
3Kcnayamayuu. Ecnn moHTaX Npon3BoaunTCca B
COOTBeTCTBUM C TpeboBaHuAMM cTaHaapTa EN 61800-3
Bmopeie ycnosus skcniayamayuu, T. €. B NPOMbILLIEHHbIX
CeTAX WM B COCTaBe YCTaHOBKY, MMeIoLLEe COOCTBEHHDI
TpaHchOpPMaTop, OTCTYMSIEHNE OT STUX YKa3aHWN
AOMyCKaeTCA, HO He pekomeHayeTcA. Takke CMm.

2.3.3 Danfoss lpeobpaszosamesb 4acmomsl U MapKUposKa
CE, 2.9.3 Pesynemamei ucneimanuli Ha SMC (uznyqeHue) n
5.10.3 3asemneHue 3KpaHUPOBAHHbIX/3aujUueHHbIX Kabenel
ynpasneHus.

Ina ob6ecneyeHusa KoppekTHoro no SMC
JNEeKTPMNYECKOro MOHTaXa C YY4eTOM NOJIOKNTENIbHOro
onbiTa paboTbi:

. [na pBuratenen ncnonb3ynrte TONbKO
3KpPaHMPOBaHHbIe/3aLNILEHHbIE Kabenn B
onneTke, a AnA ynpasneHUsa — TONbKO
3KpaHMpOBaHHble Kabenu B onyeTke. JKpaH
JOJIKEH MOKPbIBaTb NMOBEPXHOCTb Kabens He
MeHee yeM Ha 80 %. DKpaH JOMKEH ObITb
METa/NIMYeCKnMm, 06bIYHO 13 MEAU, ANOMUHMS,
CTanu Win CBUHLA, HO MOXET ObITb M3rOTOBMEH 13
Apyrux metannos. CrneyunanbHble TpeboBaHNA K
Kabensm ceTeBOro NMTaHNA He NPeabABNATCS.

. MoHTax € MCnonb3oBaHWEM MPOYHbIX
MeTanImyeckmx KabenenpoBonos He TpebyeT
NPYIMEHEHUA SKPaHUPOBAHHbIX Kabenei, HO
Kabenb K gBUraTento fOMKEH NPOKNaablBaTbCs B
KabenenpoBoae, OTAENbHOM OT KabenenpoBoAoB
Kabenein ynpaBneHua u ceTeBblx Kabenei.
Heobxoanmo obecneunTtb NosiHoe coefuHeHne
KabenenpoBofa OT NpeobpasoBaTeNia YacToTbl K
ABUraTento no Bcen gnuHe. Xapakrepuctnkn SMC
rmbKnx KabenenpoBOAOB CYLIECTBEHHO
pasnuyatoTtcs, Heobxoarmyio nHbopmaLmio
MOHO MOJNyUYNTb OT U3roTOBUTENS.

Ona obecneueHns KoppekTHoro no SMC

3NEKTPUUYECKOrO MOHTa)a C yYeTOM MNOJNOKUTENbHOTO

onbiTa paboTbl:

. MoaknioyaiiTe KabenenpoBog 3KPaHNUPOBAHUA K

3emne ¢ obonx KOHLOB Kabenewn asuratenen, a
TakKe Kabenen ynpasneHus. MiHorpa
NOAKIIIOUEHNE 3KpaHa Ha 06oMX KOHLaX
HEBO3MO>KHO. B 3TOM cnyyae nogkniovante sKpaH
Ha cTopoHe npeobpasoBaTtens YyactoTbl. CM. Takxe
5.3.3 [MoOksoueHue K cemu u 3azemsieHue.

. M3berante nogknoueHmA JKpaHa nocpencTtsom
CBUTbIX KOHLOB (CprTOK). Takoe nopgknoyeHne
yBenMumnBaeT nmnefaHc 3KpaHa Ha BbICOKUX
4acToTaX N CHUXaeT ero Bd)d)eKTVIBHOCTb. BmecTo
3TOoro ﬂOﬂbSyl}’lTECb KabesnbHbIMU 3a)KMMamu ¢
HU3KUM CONpPOTUBNEHNEM UNN KabenbHbIMMK
CalbHNKaMK, yaoBneTBopArownmMmn Tpe6OBaHVIﬂM
SMC.

. Mo BO3MOXHOCTY M3berante MCNONb30BaHNA
He3KpaHVpPOBaHHbIX Kabenel apuratens wunm
Kabenei ynpaBneHuna BHYTpu WKadoB, B KOTOPbIX
pa3mellatotca npeobpasoBaTesib YacTOTbI.

OcTaBnsiTe 3KpaH HeHAPYLUEHHbIM Kak MOXHO 6nike K
MeCTY MOAKMOYEeHN .

Ha pucyHke PucyHok 5.106 nokasaH npumep KOppeKTHOro
no OMC 3neKTp1Myeckoro MoHTaxa npeobpasoarens
yactoTbl B Kopnyce IP 20. Mpeobpa3oBaTenib YacTOTbI
YCTaHOBJ/IEH B MOHTa»KHOM LWKady C BbIXOAHbIM
KOHTaKTOpOM 1 nogkntoyeH K MNJ1K, KoTopblii B gaHHOM
npvmepe CMOHTVMPOBaH B OTAENbHOM LWKady. [ipyrue
CNocobbl BbIMOHEHNA MOHTaXa TakKe MOryT
obecneunBaTtb BbICOKME XapakTepuctuku SMC npu ycnosum
COGMIOAEHMA N3NOXKEHHDBIX Bbille NMPAKTUYECKUX YKa3aHWA.

Mpu HapyLweHnn yKasaHUn NO MOHTaxy, a TaKkKe npwu
MCMOJIb30BaHNV HE3KPAHMPOBaHHbIX Kabeneln 1 NpoBooB
yrpaBneHns HeKoTopble TPeboBaHUA K U3NTyUYEHNIO MOMEX
He GyayT yAOBNETBOPEHbI, XOTA YC/IOBUSA
NMOMEXO03aLUMLLEHHOCT ByAyT BbIMONIHEHbI. CM.

2.9.3 Pesynemamei ucneimanuti Ha SMC (u3nyyeHue).
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130BA048.13

%@

PLCetc. Panel

Output con-

tactor etc. 5

Earthing rail

Cable insula-
tion stripped

Min. 16 mm2

Equalizing cable

All cable entries in

Control cables one side of panel

1 (

Min. 200mm Motor cable
between con-
trol cables,
Mains-supply motor cable and

mains cable

Motor, 3 phases and
Reinforced protective earth P

Protective earth

PucyHok 5.106 KoppekTHbiii o IMC aneKTpuyeckuii MOHTaXk npeobpasoBaTens 4acToTbl B WKady
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Ll BennunHy nepepaTtouHoro nmnepaHca (Zt) MOXHO
L2 onpefennTb Ha OCHOBe crieyowWwmnx GpakTopoB:

l'f’ . MpoBOAUMOCTb 3KpaHMPYIOLLEro MaTepuana
PE I _ _ _ _ _ . ConpoTuBREHNE KOHTaKTa MeXay oTAeNbHbIMU

|
i
6 & &
91 92 95 95 120 I |
S) 37 o
L1L2L3PE
18 o
50 o+
53 o4——m
J 55 o
54 o
Temp.
FE‘ transmitter

130BA175.10

PucyHokK 5.107 Cxema 3neKTpuyeckoro coegmHeHna (npumep
anA 6-uMnynbcHoro npeobpasosarens)

5.10.2 Ncnonb3oBaHue Kabenen,
COOTBETCTBYIOLMX TPEOOBAHMAM
SMC

Ona ynyyweHna SMC, a MIMeHHO NOoBblLeHNA
NMoMexo3alLMLLEHHOCTM Kabenen ynpaBneHus n
obecneyeHna 3aWnTbl OT U3NYUYEHUs MOMEX, CO34aBaeMblX
Kabensamu auratens, komnaHusa Danfoss pekomeHgyeT
NPYMEHATb CHabXXeHHble ONNETKOW 3KpaHMPOBaHHbIe/
3alULLEHHbIE Kabenn.

Cnoco6HoCTb Kabeneln ymeHbluaTb HABOAUMbBIE B HUX
NMOMEXM 1 CHUXaTb COBCTBEHHOE M3NyYeHne
3MIEKTPMYECKOrO LYMa 3aBUCUT OT NepeaaToyHoro
umnepaHca (Z1). O6bluHO 3KpaH Kabena paspabaTbiBaeTcs
TakuM obpa3om, YToObl 06ECNeunTb CHIKEHME MepeHoca
3M1IeKTPUYECKMX NMOMEX; TEM He MeHee, 3KpaH C MeHbLLIMM
nepenaToyHbiM UMneaaHcom (Zt) 6onee apdekTmBeH no
CPaBHEHUIO C 3KPAHOM, UMeloLUM 6oslee BbICOKMIA
nepefaToyHbii nmnegaHc (Zr).

W3rotoBuTenn Kabenein peako yKasbiBaloT BENNYNHY

nepefaToyHoro nMmnegaHca (Zr), HoO 3a4acTyto 3Ty BENUYMHY

(Z1) MOXXHO OLEHUTb NO PU3NYECKUM XapPaKTEPUCTUKAM
kabens.

NpoBoAaMK 3KpaHa

YpenbHaa nnowagb SKpaHuMpyloLwero NoKpbIThA, T.
€. nnowanb NoBepPXHOCTHN Kabens, 3aKpblTanA
9KpaHOM (yacto YKa3blBaeTCA B I'IpOLl,EHTaX)

Tun 3KpaHa, T. e. NNeTeHbIN UAN BUTON
AniomyHMeBas 060/104Ka C MeiHbIM NPOBOLOM

Butoin 13 mefHbIX NPOBONOK UK Kabenb ¢
3KpaHOM M3 CTanbHbIX MPOBOJIOK

OfVH CNOM CNNeTeHHbIX MeAHbIX NMPOBOJIOK C
MEHAIOLWENCA Aonen SKpaHMPOBaHHOM
NOBEPXHOCTMN

[1Ba cnosa cnneTeHHbIX MeaHbIX NPOBOJIOK

[1Ba cnoAa cnneTeHHbIX MeHbIX NPOBOJIOK C
MarHUTHbIM 3KpaH|/|pOBaHHbIM/3aIJJ,I/IIJ.|,EHHbIM
NPOMEXYTOUYHbIM C/TOEM

Kabenb, NpOnoXeHHbIN B MEAHOWN MW CTaNbHOWN
Tpybke

OCBWHLOBAHHbIV Kabenb C TOAWMHON cTeHoK 1,1

MM
a
Transfer impedance, Zj
mOhm/m
105
y'd

104 / A b
103 e

/ fo
102 / ‘ A
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oo

%
3%

SN
2955
2
S
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3

%
.

oo

N

£
£
o
£
S

3
%
X

5
A
&8

o305

«
7
A
s
5555
R

%
oS

The lower the Zj the better the cable shielding performance

175ZA166.13 @ ‘

-«

PucyHok 5.108 lNMepepaToyHbii umnenaHc Zt
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5.10.3 3a3zemneHune 3KpaHUPOBAHHbIX/

3alineHHbIX Kabenen ynpaBneHnA

Kak npaBuno, kabenu ynpaeneHns JOMKHbI UMETb
SKPaHUPYIOLLYIO0 ONNeTKy/3aluTy, Npu 3TOM 3KpaH AOMmKeH
ObITb C MOMOLIbIO KabenbHbIX 3a*KMMOB Ha 000MX KOHLAX
nprcoeavHeH K MeTannnyeckomy wkady 6noka.

Kak npaBunbHO 3a3eMnATb GIOK U Kak nocTynaTb B Cilyyae
COMHEeHUI, NoKka3aHo Ha PucyHok 5.109.

lMpaBunbHOe 3a3emneHune

Ona obecneyeHns HaunyyLwero 3MeKTPUYECKOro
KOHTaKTa Kabenu ynpasneHus v Kabenu ans
nocneaoBaTeslbHOWM CBA3M LOMKHbI OblTb
3aKpensieHbl C MOMOLLbI0 KabenbHbIX 3aXKNMOB Ha
060MX KOHLAX.

HenpaBunbHoe 3a3emneHne

He ucnonb3yite cKpyyeHHble KOHLbl OMIeTKN
kabens (ckpyTku). OHM yBENMUYUBAIOT UMMEAAHC
JKpaHa Ha BbICOKMX YacToTax.

3awwmTa ot pPa3HOCTN noTeHUynanos
OTHOCUTEJIbHO 3eM/In mexay

nporpaMmmmpyembiM JIOrMYeCcKUM KOHTpoJIiepom

(MJIK) n npeo6pasoBaTenem 4acToTbl

Ecnn noteHumansl 3emny npeobpasosaTtens
yactoTbl 1 PLC pasnuuaioTca mexgy coboi, moryTt
BO3HUKHYTb 3M1EKTpMYECKME NoMexu,
Hapywatowue paboTy Bcel cuctembl. ITa
npobnema pellaeTca ycTaHOBKOM
BblpaBHMBaloLero Kabena pagom c kabenem
ynpasneHua. MUH. nonepeyHoe ceyeHune Kabens:
16 mm>.

IinAa KoHTypoB 3a3emneHua 50/60 'y

Ecnn ncnonb3ytotca oueHb AnviHHbIE Kabenu
ynpasneHns, MOryT BO3HUKATb KOHTYpbI
3a3emnieHuna 50/60 y. OTa Henonagka MoXeT
ObITb YyCTpaHEHa MOAK/IIOYEHNEM OfHOFO KOHLa
3KpaHa K 3emsie Yepe3 KOHAEHCaToOp eMKOCTbIO
100 H® (obecneurB KOPOTKKE BbIBOADI).

Kabenu gna nocnepgoBaTtenbHol CBA3N

TOKM HM3KOYACTOTHBIX MOMEX MeXay ABYMs
npeobpasoBaTenAMy YacTOTbl YCTPAHAIOT
NMOAKIIOYEHNEM OJHOMO KOHLA 3KpaHa K Knemme
61. OTa KnemMmma NOAK/OYaeTCca K 3emne yepes
BHyTpeHHIoto Lenouky RC. ina cHuKeHmA nomex
MeXay NpoBOAHMKaMM Npu anddepeHUnansHoOM
BKJIOUYEHMUN MUCMONb3YIOTCA Kabenu ¢ BUTbIMM
napamm.

PLC etc.

FC

=

=
o]

=

o
m

PLC etc.

d

o
m

N

FC

=

e

PE

PLC etc.

[SEVEW

v

(VRO

PE
Min. 16mm2

PE

PE

Equalizing cable

PLC etc.

FC

000

PE ®—H—/

100nF

FC

69
68

PE

PucyHok 5.109 3asemneHne

PE

130BA051.11
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5.11 [aTuymK oCTaTOUYHOro TOKa

[nA fONONHUTENbHON 3alWNTbl U COOTBETCTBUA MECTHbBIM
HopMam 6e3onacHOCTU mucnonb3yinte pene RCD (matumkos
OCTaTOYHOrO TOKa), MHOTOKpPaTHOe 3aliMTHOe 3a3emneHne
unm obblYHOE 3a3emneHue.

B cnyuae 3ambikaHUA Ha 3eMJII0 MOCTOAHHAA COCTaBNALLan
TOKa MOXeT NpeBpaTUTbCA B TOK KOPOTKOrO 3aMblKaHUA.
Mpw ncnonb3osaHnm pene RCD gomkHbl cobnogatbes
MeCTHble HOPMbl 1 Npaswna. Pene fomkHbI GbITb
paccunTaHbl Ha 3aWwunTy TpexdasHoro obopyaoBaHms C
MOCTOBbIM BbINPAMUTENEM 1 Ha KpaTKOBPEeMeHHbIV pa3pag
npwv BKIYEHUW NUTaHMA (AONOMHUTENbHYI0 MHGOPMaLMIO
CcM. B pasgene 2.12 Tok ymeuyku HA 3eM/iio.
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6 [Npumepbl NPUMeHeHA

6.1 TununyHble NpUMepbl NPUMEHEHUA

6.1.1 lNyck/ocTaHoB

Knemma 18 = nyck/octaHoB 5-10 Knemma 18, yugposoli
8x00 [8] IMyck

Knemma 27 = He paboTtaet 5-12 Knemma 27, yugposoli 8xo0

[0] He pabomaem (1o ymonuaHwuio 8bibe2, UHBEpCHbIU

5-10 Knemma 18, yugpposoli 8xo0 = Iyck (no
YMOJTYaHMIO)

5-12 Knemma 27, yugposoli 8xo0 = abibee,
UH8BepcHbIU (MO yMONYaHKIo)

)
> 2 o
T Lh
+ a a
1213|18|19|27|29|32/33/20|37
L 1| [l il |C 1| J|C [ [ | —
O|0]0|0]O @)
O PO ®
I Hiu e e e e

T
|
|
|

Start/Stop S;;fe Stop

Speed

130BA155.12

Start/Stop

[18]
PucyHok 6.1 Knemma 37: npeaycmaTpuBaeTca TONbKO C
$yHKUMen 6e3onacHoro ocrtaHoBa!

6.1.2 VMIMNynbCHbIM NYyCK/OCTaHOB

Terminal 18 = start/stop 5-10 Knemma 18, yugposoli 8xod
[9] UmnynbcHbIl 3anyck

Knemma 27= OcTtaHoB 5-12 Knemma 27, yughposoli 8xo0[6]
OcmaHos, uHBepcHbil

5-10 Knemma 18, yugposoli 8xo0 = VimnynbcHeil
3anyck

5-12 Knemma 27, yugpoesoti 8xod0 = OcmaHos,
UHBepCHbIU

> 9 =
S ~ g
3 I . =
? a o 2
m

12113 |18 | 19 29 [32 |33 |20 |37

O]
1O O[]

1OC[

He o[

Speed

misiell

Start Stop inverse Safe Stop

Start (18)

Start (27)

PucyHokK 6.2 Knemma 37: npegycmaTpuBaeTca TONbKO C
$yHKuneir 6e3onacHoro ocraHoBa!

6.1.3 3agaHue OT NOTeHUMOMeTpa

3apaHue HanpsXeHNa NOTEHUVOMETPOM.

3-15 UcmoyHuk 3a0anus 1 [1] = AHanoe2oswili 8xo00
53

6-10 Knemma 53, Huskoe HanpaxeHue = 0 B
6-11 Knemma 53, sbicokoe HanpsaxeHue = 10 B

6-14 Knemma 53, Hu3koe 3a0./06p. cea3b = 0
06/MUH

6-15 Knemma 53, svicokoe 3a0./06p. c8s3b = 1500
06/MUH

MNepekntoyatenb 5201 = OFF (Bbikn.) (U)
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< o
e =
3 &
S <
o )/ 9
¥ A
Speed RPM -
P 615 39 (42|50 |53 |54 55
[ 1|C 1|C 1|C 1|C 1|C 1
O|0|0]0]0|0
\OHOH 1L HOH
\
Ref. voltage - —
P6-11 10V F — |— —
777
1kw

PucyHok 6.3 3apgaHuve oT noTeHumomeTpa

6.1.4 ABTOMaTMyecKaa agantaums
asuratena (AAL)

ABTOMaTMyecKas aganTtauua asuratena (AAL)
npencTaBnseT coboi anroputm ans n3mepeHus
NeKTPUYECKMX NapameTpoB ABuraTens, Korga asuratenb
HenoABMKeH.

OyHkuma AAJl ncnonb3yeTtca Npu BBOAE CUCTEMbI B
SKCnyaTaumio U NpoBeAeHUn ONTUMM3aLUN HaCTPOKK
npeobpasoBaTtens YacToTbl Ans NPUMEHAEMOro ABuraTens.
3Ta PpYHKUUA NCNONb3YeTCs, B YaCTHOCTH, B TEX CNIyyYasx,
Korga 3aBOACKME HAaCTPOMKN He NPUMEHeHbI Ana
nopknyaemoro gsuratens.

Mapametp 1-29 1-29 Aemo adanmayus 0gueamens (AAL])
nossondAeT BblbMpaTtb nonHyo AALl c onpefeneHmem Bcex
NeKTPUYECKMX NapameTpoB ABUraTeNna Uin CoKpalleHHYyo
AA[l c onpegeneHnem TONbKO COMPOTUBAEeHNA ctatopa Rs.
MNpofomKnTenbHOCTL NOSTHOM aBTOMAaTMYeCKOW aganTtauuu
neKTpoABMUraTensa BapbupyeTca OT HECKONIbKMX CeKyHA ANA
HebonbLX dneKTpoaBuratenein 1o 6onee 15 MUHYT Ans
KPYMHbIX SneKTpoABuUraTenem.

OrpaHunyeHuns n NpegBapuTeNibHble YCI0BUA:

. YTto6bl 06ecneunTs ONTUManbHoOe onpefeneHne
napameTpoB Asuratena ¢ nomolybio AAJ,
HeobXxoVMMO MPaBUIbHO BBECTU [aHHblE C
nacrnopTHol Tabnnuku aBuraTens B napameTpbl C
1-20 MowHocmes 0sueamens [KBm] no
1-28 Mposepka spaweHus 0gueamerns.

. Ona obecneyeHns Hannyylwen HaCTPOWKN
npeobpasoBaTtens YacToTbl BbINOHANTE
npoueaypbl AA[l Ha xonogHOM ABuratene.
MNosTopHOe BbinonHeHue AAJ] MOXeT Bbi3blBaTb
HarpeB ABuWrartens, YTo NPUBOAUT K YBEINYEHUIO
conpoTtmBneHuns ctatopa Rs. O6bIUHO 3TO He
CyLLEeCTBEHHO.

OrpaHunyeHna n npeasapuTenbHble YCI0BUA:
. AAJl MOXeT BbINOMHATLCA TOMIbKO B TOM Ciyyae,
€CNIN HOMWHAJbHBIV TOK ABUraTena CoCTaBNAeT He
MeHee 35 % HOMWHANbHOrO BbIXOAHOIO TOKa
npeo6pasoBaTensa Yactotbl. AALl MoxeT
NPOBOANTLCA B Mpefenax 3aBblleHNA BeIMUYNHbI
aneKTpoABMraTensa Ha OAUH Tunopasmep.

. Bo3morkHO npoBepeHune cokpalyeHHon AALL npu
YCTaHOBJIEHHOM CYHYCOMAANbHOM dunbTpe.
Monnyo AALl npn yctaHOBAIEHHOM
CUHycoupanbHoM ¢GunbTpe NPOBOAUTL HeNb3A.
Ecnun TpebyeTca nonHaa HacTpoiika, yaanute
CUHycounpanbHbili GuUnbTp Nnepepn NpoBeaeHNem
nonHon AA[. Mocne 3aBepweHua AA[] cHoBa
YCTaHOBUTE CUHYCOMAANbHBIN GUABLTP.

° Ecnn SneKTpoaBuUraTenn BKIOYalTCA
napannenbHoO, NpoBoOANTE TOJIbKO COKpPaALEHHYIO
aABTOMATUYeCKYIO0 afanTayuio.

. He nposogute nonnyto AA[l npn ncnonb3oBaHUN
CUMHXPOHHbIX ABuratenen. Ecnum npumeHatoTca
CUHXPOHHbIe ABUraTenu, NpoBogmTe
cokpauleHHyto AALl n Bpy4Hylo yCTaHaBnvBanTe
paclumpeHHble AaHHble gsuratens. AnA
ABuraTenein ¢ NOCTOAHHbIMU MarHUTamu GyHKLUA
AA[l He npumeHsAaeTcA.

. Bo Bpems BbinonHeHna AALl npeobpasoBaTenb
YacToTbl He CO3AaeT KPYTALMNA MOMEHT
auratens. Bo Bpema AAJl He gonyckaeTcs, 4To6bI
BeOMbI/i MeXaHU3M BbI3blBa BpalLeHMe Bana
ABUraTens, uto NpoucxoanT, Hanpumep, Npu
aBTOPOTALMM B CUCTEMAX BEHTMAALUN. DTO
MellaeT BbinonHeHuio AAL.

. O6HapyxeHne obpbiBa pa3bl gBuratensa (NeNe 30—
32) 1 obHapyxeHune cpbiBa He aKTVBHbI, e ANA
napametpa 1-10 KoHcmpykyua 0gueamens [1]
HesasHonosioc. ¢ nocm. maeH.).

6.1.5 VIHTenneKktyanbHOe nornyeckoe
ynpasneHue

Mporpammupyemblii nornyecknii Koutponnep (MJ1K)
npencTaBnAeT coboi 3afaHHylo Nonb3oBaTenem
nocnefoBaTeNlbHOCTb AENCTBUI (CM. NapameTp

13-52 [lelicmeue koHmposiepa SL), KoTopaa BbINOAHAETCA
MNNK, korpa cooTBeTCTBYIOLLEE 33laHHOE MOJb30BaTENeM
cobsimue (cM. napameTp 13-51 Cobbimue KoHmposnepa SL)
oueHuBaetca MK kak TRUE (UctuHa).

Cobbimua n delicmeus UMeIOT CBOW HOMepa 1 CBA3bIBAKOTCA
B Mapbl, Ha3blBaeMble COCTOAHUAMU. ITO O3HAYaeT, YTo
Korga cobsimue [1] HacTynaeT (nprobpeTaeT 3HaueHne
TRUE), BbinonHAeTca deticmasue [1]. Mocne 3toro
aHanM3npylTca yCoBma cobbimus [2], n, ecnn oHO
oueHuBaeTca Kak TRUE, BbinonHseTca deticmsue [2] v T. 4.
CobbITnA 1 feincTBMA pasmellaloTca B MapameTpax Tuna
MaccumBa.
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B Kakgbli MOMEHT BpeMeHW OLEHMNBAETCA TONIbKO OfHO
cobbiTne. Ecnu cobbimue oueHeHo Kak FALSE, B TeueHmne
TeKyLero NHTepBana KOHTPONA HUYEro He NpoucxoauT (B
MNK), n gpyrve cobeimus He OLEHMBAIOTCA, MO3TOMY KOraa
MNK 3anyweH, oH oueHnBaeT cobsimue [1] (1 TonbKo
cobbimue [1]) B Kaxablii U3 NHTEPBAJIOB CKaHMPOBAHMA.
Tonbko ecnu cobsimue [1] oueHnBaetca kak TRUE,
KoHTponnep SLC BbinonHaeT delicmaue [1] n 3anyckaeT
OLeHKy cobbimus [2].

Mo>kHo 3anporpammupoBaTb oT 0 go 20 cobeimuli n
delicmeuti. Korga npousowsno nocnegHee cobbimue/
delicmaue, NOCNeAOBaTENbHOCTb HAUMHAETCA CHOBA C
cobbimus [1]/0elicmeus [1]. Ha pucyHKe nokasaH npumep ¢
Tpema cobbimuamu/delicmausamul.

Start
event P13-01

State 1
Event 1/
Action 1

130BA062.13

Etate 22/

Sto vent

everr)n P13-02 Action 2
-

A Stop

\event P13-02

|

State 4
Event 4/
Action 4

State 3
Event 3/
Action 3

/

—~ Stop
- event P13-02

PucyHok 6.4 CobbiTna n gencreuns

6.1.7 lNpumep npumeHeHna KoHTponnepa SLC

OpHa nocnenoBaTenbHOCTb 1:

6.1.6 lNporpammupoBaHue
WNHTEeNNeKTyaslbHOro NOrmyeckoro
KOHTposnnepa

B npunoxeHuax, B KOTOPbIX NPOrpamMmMrpyembiin
nornveckuii KoHtponnep (MJK) dopmumpyeT npoctyto
nocnegoBaTeibHOCTb, KOHTponnep SLC moxeT nonyyaTtb
3fleMeHTapHble 3afjaHNA OT FMaBHOFO YNpPaBAAoLLIEro
yCTpoWcTBa.

MNK pencreyeT, ncxona us cobbITUiA, KOTOpble GbiNK
oTnpassieHbl Npeobpa3oBaTesnio YacToTbl UK
creHepupoBaHbl UMm. Mocne 3Toro npeobpasoBatenb
YacToTbl BbINOMHAET NPeABapUTENbHO
3anporpaMmmrpoBaHHoe AencTaue.

nyCK — pPasroH — pa6OTa Ha 3alaHHON CKOpPOCTU B TeUeHne 2¢c— TOPMOXeHne 1 yaepnBaHme Basa 4O OCTaHOBa.

Max. ref.
P 3-03

Preset ref.(0)
P 3-10(0)

Preset ref.(1)
P 3-10(1)

Term 18
P 5-10(start)

PucyHok 6.5 Bpemsa pasroHa/Bpemsa TOpMoOXeHUNA

130BA157.11
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YcTaHOBUTE HYyXHble 3HaYeHUA BPEMEHN U3MEHEeHNA CKOPOCTK B NapameTpax 3-41 Bpema paszoHa 1 w 3-42 Bpema

3ameoneHus 1.

~ [)/CI(O,U. X "HopM. (nap.. 1 — 25)

Lysm, ckop. 3agaH. [ 06/MuH)]

YctaHoBUTe ana Knemmbl 27 3HauyeHue He ucnons3yemca (5-12 Knemma 27, yugposol 8xod)

YcTaHoBUTe NpefycTaHOBNEHHOE 3afiaHne O Ha NepByto NPefyCTaHOBMIEHHYIO CKOPOCTDb (3-10 lpedycmaHosneHHoe 3adaHue
[0]) B NnpoueHTax OT MaKCUManbHOW 3alaHHOWN cKopocTu (3-03 MakcumaneHoe 3adarue). Mpumep: 60 %

YcTaHOBUTE NpefycTaHOBNEHHOE 3afjaHre 1 Ha BTOPYO NpefyCcTaHOBNIEHHYIO CKOPOCTb (3-10 lpedycmaHosneHHoe 3adaHue
[1]), Hanpumep, 0 % (Honb).

B nap. 713-20 Tatimep koHmponnepa SL [0] yctaHoBuTe Taimep O AnA pUKCMpOBaHHOW CKOpOCTU BpalleHusA. Mpumep: 2 ¢

B nap. 13-57 Cobsimue koHmposnepa SL [1] yctaHoBuTe ana cobbitna 1 3HauyeHune True [1]

B nap. 13-57 Cobsimue koHmposnnepa SL [2] yctaHoBuTe ana cobbitA 2 3HayeHne Ha 3adaHuu [4]

B nap. 13-57 Cobsimue koHmposnepa SL [3] yctaHoBUTe ana cobbitna 3 3HaueHne Bpema oxud. 0 [30]
B nap. 73-57 Cobsimue koHmposnnepa SL [4] yctaHoBUTe ana cobbitna 4 3HauyeHune False [0]

B nap. 13-52 Jelicmsue koHmponnepa SL [1] yctaHoBWTE AnAa fencteua 1 3HadeHne Buibop npedycm. 3a0. 0 [10]
B nap. 13-52 [leticmsue koHmponnepa SL [2] ycTaHOBUTe gna AencTBuA 2 3HayeHune 3anyck matimepa 0 [29]

B nap. 13-52 Jelicmsue koHmponnepa SL [3] yctaHoBWTE AnAa fencteua 3 3HadeHne Buibop npedycm. 3a0. 1 [11]
B nap. 13-52 Jelicmeue koHmponnepa SL [4] yctaHoBUTE AnA aencteuaA 4 3HaueHne Hem Odeticmeus [1]

Start Event 1 True (1

command /\ Action 1 Select Preset (10)

130BA148.11

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 6.6 MNMpumep npumeHeHnsa KoHTponnepa SLC

YcTaHOBWTE MHTENNEKTyallbHOe Normyeckoe ynpasneHve B napametpe 13-00 Pexum koHmposnepa SL B 3HaueHne «Bkn.».

KomaHpa nycka/octaHoBa nopaetca Ha knemmy 18. Ecnm noctynaet curHan octaHoBa, npeobpasoBaTesib 4acToTbl 3amefnaer
BpaLleHne 1 nepexoanT B CBOGOAHBIN PEXUM.
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6.1.8 KackagHbin koHTponep BASIC

KackagHbin koHTponnep BASIC ncnonb3yeTca B HaCOCHbIX
YCTaHOBKaX, OT KOTOPbIX TpebyeTca noanepxka
onpepeneHHoro AasneHuna (“Hanopa”) unm ypoBHsa B
LUMPOKOM ANHAMMYECKOM AuranasoHe. Pabota 6onblioro
Hacoca C NepeMeHHOl CKOPOCTbIO BPaLLeHNA B LIMPOKOM
OnanasoHe He ABMAETCA MAeaNbHbIM peLleHneM BBULY
Hu3koro K[ Ha noHmXeHHOM ckopocTu. Ha npakTuke,
npegenom Anaetca 25 % OT HOMMHANbHOW CKOPOCTY Mpu
NOMTHOW Harpyske Hacoca.

B kackagHom KoHTponnepe BASIC npeobpaszoBatenb
YacToTbl yNpaBnseT ABUraTesieM nepemeHHON CKOpoCTr
(BegyLwM) Kak HaCOCOM MepPeMEHHON CKOPOCTN N MOXKeT
co34aTb Kackag € yyactvem [0 ABYX AOMOSNHUTENbHbIX
HacoOCOB NMOCTOAHHOW CKOPOCTU, BKIOYAA 1 BbIKOYas UX.
MocpeacTBOM U3MEHEHNA CKOPOCTM MCXOLHOMO Hacoca
obecneunBaeTcs yrnpasneHne CKOPOCTbO BPaLLleHUs BO
BCEN CUCTeMe, UTO NO3BONAET COXPaHUTb NOCTOAHHOE
JaBneHue, yCTPaHAA CKauku AaBNeHWA Y YMeHbLasa TeM
CaMbIM MexaHMYecKre HanpsXeHusa B cucteme 1
obecrneunBasn nnaBHyo paboTy HACOCHOWM CUCTEMBI.

Constant Speed
Pumps (2)

Variable Speed &2
Pumps (1) G;l"'
%
{ reseure Sensor
3
TN

Motor starter

Frequency Converter
with

Cascade Controller
130BA362.10

PucyHok 6.7 KackagHbiin KoHTponep BASIC

MNocToAHHbIN BeAywWwNn Hacoc

[JBuvratenn fomkHbl 6bITb OQMHAKOBOIO TMMOPa3Mepa.
KackagHbin koHTponnep BASIC no3sonsaer
npeobpasoBaTeno YacToTbl YNpaBnATb Hacocamu (B
KONnmuyecTBe A0 TPex) OAUHAKOBOro TUnopasmepa C
NMoMOLLbIO IBYX pene, BCTPOEHHbIX B Npeobpa3soBaTtesb
yactoTbl. Ecnn Hacoc nepemeHHON CKOpOCTY (BedyLwmi)
MOAKIIIOYEH HEMOCPEACTBEHHO K NpeobpazoBaTenio
YacToThl, ABa APYruX Hacoca ynpaBnsaoTcA AByMsA
BCTPOEHHbIMM pene. Korga yepefoBaHve BedyLlero Hacoca
pa3peLueHo, HacoChl MOAKIIOYAIOTCA K BCTPOEHHbIM pere U1
npeobpa3oBaTesib YacTOTbl MOXET paboTaTb C ABYMs
Hacocamu.

YepepoBaHue BepyLlero Hacoca

[lBuraTtenn fOMXKHbI ObITb OANHAKOBOrO TUMNOpasmMepa. JTa
byHKLMA NO3BONAET OCYLEeCTBAATL LUKINYeCcKoe
nepeknioyeHne npeobpasoBaTens YacToTbl MeXAY
Hacocamu B cucteme (He 6onee AByx HacocoB). B Takom
pexume BpeMa paboTbl pacnpeaenaeTca Mexay Hacocamm
6ornee paBHOMePHO, COKpallas TeXHNYeckoe
ob6cnyxrBaHMe 1 yBennumMBana HaeXXHOCTb U CPOK Cy»KObl
cncTembl. YepepoBaHue BeAyLIEro Hacoca MoXeT
NPOUCXOAUTb MO KOMaHAHOMY CUTHaNy Wiv npwu
KackagmpoBaHuu (JobaBneHMn Apyroro Hacoca).

KomaHZon MoXeT cnyXuTb pyyHoe yepefoBaHue uam
curHan cobbiTna yepefoBaHua. Ecnn Boibrpaetca cobbiTre
yepenoBaHUA, YepefoBaHMe BefyLero Hacoca MoXeT
NPOVCXOAUTb MPW MOABAEHUN Kaxgoro cobbltma. MoXxHo
BbI6paTb UepefoBaHMe NO UCTEYEHNN BpeMeH Talimepa, B
3aflaHHOe BpeMA CYTOK UK Koraa BeayLwwmidi Hacoc
nepexofuT B pexnm oxuaaHua. BknioueHne onpepenserca
daKTMUeCcKon Harpyskom cmctemsl.

OTpenbHbI NapaMeTp OrpaHNYMBaAET YyepefoBaHMe TONbKO
B TOM cnyyae, ecnu Tpebyemas obLyan
Npoun3BoANTENbHOCTL NpeBblwaeT 50 %. Obwan
NPON3BOANTENIbHOCTb HAacoCa onpefenAeTca Kak cymma
NPOun3BOANTENbHOCTEN BeAyLlero Hacoca N HacocoB C
PMKCMPOBAHHOIN CKOPOCTbIO.

YnpaBneHne nonocon

B cuctemax KackagHoro ynpasneHus, utobbl n3bexartb
YacTo KOMMYTaLM HaCOCOB, UMEILNX GUKCMPOBaAHHYHO
CKOPOCTb, HY>KHOE AaBneHne cuctemMbl 06bIYHO
noaaepXnBaeTca B HEKOTOPOW nonoce (MHTepBane), a He
Ha NocToAHHOM ypoBHe. Heobxoarnmas nonoca ansa pabotbl
obecneunBaeTcsa NONOCOW KacKagupoBaHuA. Korga
NPOVCXOAUT CUSIbHOE 1 ObICTPOe N3MeHeHVe AaBneHus B
cucteme, nosoca 6noknpoBaHMA GroKMpyeT nonocy
KacKaZMpoBaHUA, NPeaoTBPaLLas HeMeAJIeHHYI0 peakLuio
Ha KpaTKOBpPEeMeHHOe M3MeHeHne faBneHna. MoxHo
3anporpammnpoBaTh TaiMep Monocbl 6NOKNPOBaHUA Ha
npefoTBpalleHrie KackagmpoBaHna Ao TeX Mop, Noka He
cTabunusmpyeTca faBneHne B CUCTEME U He YCTaHOBUTCA
HOpMasibHOe perynmpoBaHue.

Korpa KackafiHblii KOHTPOMNEP BKIIIOYEH 1 MPUBOA BblAaeT
aBapPUIHbIA CUTHaN OTKIIOYEHUA, HaMop B cucTeMe
noaaepKnBaeTca MyTeM BKIOYEHNA W BbIKNIOYEHNA
HacocoB C GUKCUPOBAHHOW CKOPOCTbIO. YTOODI
NpeaoTBPaTUTb YacToe BKIIOYEHVE U BbIKIIOUEHNE U
CBECTU K MUHMUMYMY KonebaHWA AaBieHrs, BMeCTO Nosochl
KackagupoBaHUA ncrnonbsyetca 6onee WUpoKaa nonoca
dUKCMPOBAHHOW CKOPOCTH.
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6.1.9 KackagmpoBaHue HacoCOB C
yepefoBaHMeMm BefyLLlero Hacoca

Mpu pa3peleHHOM YyepefoBaHUN BeAyLlero Hacoca
ocyLlecTBNAETCA ynpasneHne He 6onee yem ABymA
Hacocamu. Mo kKomaHge yepepoBaHusa M-perynatop
OCTaHaB/IMBAETCA, BeAyLNA HaCOC Pa3roHAeTCA JO
MWHUMaNbHOW YacToTbl (fmin) 1, NOCNE HEKOTOPON
3apepXKn (fmax), 4O MakcManbHOM YacToTbl. Korga
BefyLMI HacoC [OCTUraeT YacToTbl KaCkagnpoBaHus,
Hacoc ¢ GUKCMPOBAHHON CKOPOCTbIO OTKIOYaeTCA
(ymanaeTca n3 Kackaga). Begywwii Hacoc npoponxaet
pa3roHATbCA, a 3aTeM 3aMeanAeTcA A0 OCTaHOBa, 1 0ba
pene pa3mMblKaloTCcA.

130BA364.10

Alternation
“ command/PID stops

fmax -1

Destaging freq. | Mains operation

min

»-
-

Time

I

|

|

|
PID contr.

|

| starts

fmax

Mains operation

|
|
|
|
|
|
|
Staging freq. | —— — — — — — — — —_——— 1_
|
|

| Time

PucyHoK 6.8 YepepoBaHue BeayLliero Hacoca

Mocne HeKOTOPOW 3afepPXKKN pene Hacoca C
dMKCMPOBAHHON CKOPOCTbIO 3aMblKaeTcA
(kackagmpoBaHue), 1 3TOT HaCOC CTAHOBUTCA BefyLMM.
HoBbI BegyWwMn HacOC pa3roHAETCA 4O MaKCUManbHOMN
CKOPOCTK, @ 3aTeM 3ameaniAeTca 4O MUHUMANbHOMN
ckopocTu. Mpu 3ameaneHnn N [OCTUKEHUN YaCTOTbI
KacKagupOoBaHUA NPEeXHUIN BedyLWUN HacoC NOAKNoYaeTca
K MWTaloLen CeT! B KayecTBe HOBOFO HacoCa, MMEILLEro
bUKCMPOBAHHYIO CKOPOCTb.

Ecnun Begywmn Hacoc yxe paboTaeT npu MUHMMANbHON
yactote (fmin) B TEUEHMNE 3aNPOrPaMMMUPOBAHHOIO
NPOMeXyTKa BPEMEHUN BMECTE C HACOCOM, UMEILLUM
bUKCMpPOBaHHYIO CKOPOCTb, 3TOT BeAyLWMIA HAaCOC OKa3sblBaeT
Masnioe BAMAHUE Ha cuctemy. Korga 3anporpamMmmMupoBaHHoe
BpemA Tallmepa UcTekaeT, BegyLWnii HaCOC BbIBOAUTCA, UTO
Nno3BonseT n3bexaTb Npobsiem, CBA3AHHbIX C BOASHbIM
OTOM/IeHNEM.

6.1.10 CocTtosaHMe n paboTta cucTembl

Ecnn Begywmii HacoC NepexoanT B PEXUM OXMAAHUA, 3TO
oTobpaxaetca Ha LCP. Begywmin Hacoc MOXHO YepefoBaTb
N B pPeXUMe OXMNIaHWA.

Ecnn npuBeneH B AeNcTBME KacKagHbl KOHTponnep, To
paboyee coCTOAHME KaXKOAoOro Hacoca 1 KackafHOro
KOHTposnepa oTobpaxaerca Ha LCP. Ha naHenun
OoTOOpaXKeHo:

. CocTosiHME HacOCOB — MYTEM CUMTbIBAHWSA
COCTOSIHVA pene, COOTBETCTBYIOWMX KaXKaoMy
Hacocy. [lucnnei nokasbiBaeT HacOChl, KOTOPbIe
3anpeLlleHbl, OTKIOYEHbI, paboTatoT oT
npeobpasoBaTesNia YacToTbl UK paboTaloT OT
ceTw/nyckaTens gBuratens.

. KackagHoe cocTosiHMe — nyTeM CUYUTbIBaHMWA
COCTOSIHVA KaCKagHOro KoHTposnnepa. [ucnnei
MOKa3bIBaeT, Korga KackagHblili KOHTposnnep
3anpeLyeH, BCe HacoChl BbIKMOYEHbl U aBapUIHbIN
CWrHan OCTaHOBWS BCE HACOChI, BCE HACOCHI
paboTaloT, HaCOChl C PUKCMPOBAHHON CKOPOCTbIO
KackagupoBaHbl/AeKaCKaANpOBaHbl, N MPOUCXOGUT
uepefoBaHue BegyLiero Hacoca.

. ﬂeKaCKaRVIpOBaHVIe B OTCYTCTBME MOTOKa
obecneynsaet VIH,EI,I/IBVI,El,yaJ'lebIVI OCTaHOB BCeX
HacocCoB C ¢MKCMpOBaHHOI7I CKOpOCTblO fO
npekpaweHna CoOCToOAHUA OTCYTCTBMA NMOTOKa.
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6.1.11 Cxema aneKTpruyYecKnx CoOegMHEHNN KaCKagHOro KOHTponepa

Ha cxeme nokasaH Npumep CUCTEMbl CO BCTPOEHHbIM KacKagHbiM KOHTponnepom BASIC, ¢ ogHMM HacoCcom C nepemMeHHon
CKOPOCTbIO (BedylnMm) U ABYMA HacoCamy C GUKCMPOBAHHON CKOPOCTbIO; TakKe MPeayCcMOTPEHbl AaTUMK C BbIXOLHbIM TOKOM
4-20 MA 1 3aWmnTHaAA 6TOKMPOBKA CUCTEMDI.

FC100/200 =
—————————————————— r———— - - - - - - - - - - - — - —
| Power Card | | Control Card 2 = | o
—~ -~ 4

| - o8y ' 5% 5 - = 1 g
z38 <08 |5 5 3¢ 3 z 3 5 ¥z =

| ] g3 2 O [a g = o 3 =

cla xla | Sep _ =2 - - © E < 2 2 <

' §8z5z2z2§2z 2z 2z 5 332 22§ 3

MOTOR MAINS | + + 02000 oo O < O + <<% O

e}

[IgiiAll

System \ System
Start/ Safety
Stop Interlock

Ny

9 | 97 | 98 91 |92 |93
Uulvi|w PE RERCIRE) 01 |02 |03 04 | 05 | 06 12 113 |18 |1 27 |29 |32 (33 |20 39 |42 |50 |53 |54 |55

From Motor Control Circuitry
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PucyHoK 6.9 CxemMa 3/1eKTpMUYECKNX COeAMHEHNI KackajHOro KOHTponepa
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6.1.12 Cxema NoAKIOYEHNS HACOCOB C e RELAY 1 (R1) n RELAY 2 (R2) — 370 pere,
(I)I/I KCI/IpOBaHHOVI 7] nepemeHHon BCTPOEHHble B NpeobpasoBaTesib YacToTbl.
CKOPOCTbIO . Korpa pene obectoueHbl, pene, nonyuymnsluee

CUrHan nepsbiM, BKMIOYaeT KOHTAKTOP, KOTOPbIN
COOTBETCTBYET HAacoCy, YyNpaBAfeMOMy 3TUM pene.
Hanpumep, pene RELAY 1 BKnioyaeT KOHTaKToOp
K1, Hacoc KOTOpOro CTaHOBUTCA BeAyLUMM.

L1/L2/13 L1/L2/13 L1/L2/13

130BA376.10

\

\

| . KoHTakTop K1 6nokupyet KoHTakTop K2
MexaHnyecKku, NpeaoTBpallas NogKIoyeHne cetu
NMMTaHUA Ha BbIXOA Npeobpa3oBaTens YyacToTbl
(4epes koHTakTOp K1).

Power Section

ELAY 1

. BcnomoraTtenbHbI pa3mblKaloWMiA KOHTaKT
KoHTakTopa K1 npepgoTBpalyaeTt BK/OYEHNE
KOHTaKTOopa K3.

. Pene RELAY 2 ynpaBnsaet KoHTakTopom K4,
KOTOPbI BK/OYAET 1 BbIKNIOYAET Hacoc,
[ UMelLNA GUKCMPOBaAHHYIO CKOPOCTb.

. Mpwn yepeposaHuun oba pene obecTounBaloTca, 1
@ Tenepb pene RELAY 2 6yaet nonyyaTtb curHan

Cpa6aTbIBaHVIﬂ B KayecTBe nepBoro pene.

PucyHok 6.10 Cxema NoaKnioYeHNA HacocoB ¢ GUKCUPOBAHHOM
1 NepemMeHHOl CKOPOCTbio

6.1.13 Cxema coegnHeHUI ans
yepenoBaHMA BeAyLlero Hacoca

L1/L2/L3 L1/L2/L3 L1/L2/L3 ™
IN
m
FC <
o
m
- @
L
-
.|
k3( \k3 K1 ( \Ki
k2 k1 K4 K3
K1 K2 K3 K4

PucyHok 6.11 Cxema coefuHeHUIn AnA YepeaoBaHUA BepayLLero
Hacoca

Kaxgbll HacoC [OMKeH ObiTb MOAKIIOYEH K ABYM
koHTakTopam (K1/K2 n K3/K4) ¢ mexaHuuyeckom
6NOKNPOBKON. [JOMXKHbI ObITb NPefyCMOTPEHbI TEMIOBbIE
pene vnu nHble CpeacTBa 3almTbl ABUraTenen B
COOTBETCTBUMN C MECTHbIMW NpaBuIamMmun 1nm
VHAVBUAYANbHBIMK TPebOBaHMAMU.
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6.1.14 CocroaHmA nycka/ocTtaHOBa

KomaHgabl noctynatoT Ha undposble Bxogbl. CM. rpynny napameTpoB 5-1* Ljugpossie 8xo0el.

Hacoc ¢ nepemeHHOIN CKOPOCTbIO

(Begywni)

Hacocbl ¢ ¢pMKCMpOBaHHOI CKOPOCTbIO

Myck (MYCK/OCTAHOB CUCTEMDbI)

PasroH (ecnu octaHOBNEH U UMeeTcA

noTpe6HOCTb)

KackagmpoBaHue (ecnm octaHOBMIEH 1
MmeeTcA noTpebHOCTb)

Myck Begywero Hacoca

PasroHseTca, ecnu akTMBHa KomaHga MYCK
CUCTEMbI

KomaHpa He peinctByeT

Boiber (ABAPUHbIA OCTAHOB)

OcTaHoB Bbl6erom

OTKnoyeHve (BCTPOEHHble pene
obecToueHbl)

3awmTHan 6NoKMpoBKa

OcTaHoB Bblberom

OTKnoyeHve (BCTPOEHHble pene
obecToueHbl)

Ta6bnuua 6.1 KomaHgbl noctynaioT Ha undpoBoli Bxoa

Hacoc ¢ nepemeHHoﬁl CKOpPOCTbiO
(Bepywun)

Hacocbl ¢ ¢prKcpoBaHHON CKOPOCTbIO

Hand On (PyuyHoi nyck)

PasroHsetca (ecnn octaHoBNeH 06bIYHOMN
KOMaHZo1 OCTaHOBA) UMM NPOJOIIKaeT
paboTaTb, ecnu yxe paboTaeTt

[ekackagmpoBaHue (ecnm paboTtaer)

Bbikn.

3amepnaeTca

BbiknioueHne

Auto On (ABTOMaTMYeCKWI MyCK)

3aI'IyCKaETCF| N OCTaHaB/IMBAETCA B
COOTBETCTBUN C KOMaHAaMK, nogaBaembiMun
yepes Knemmbl nan no nocnenosaTeanoﬁ

LinHe

KackagmpoBaHue/geKkackagmpoBaHue

Ta6bnuua 6.2 OyHKUMN KHOMKOK LCP
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7 MoHTaX 1 HacTpounka RS-485

7.1 BBepeHune

RS-485 npepcrtaBnAet coboi ABYXNPOBOAHBIN NHTepdelic
LUMHbI, COBMECTMMBI C TOMOMOre MHOroaboHeHTCKOM
ceTu. Y3nbl MOXKHO MOAKMIOUATb KaK LUMHY, a Takxe yepes
OTBeTBUTENbHblE Kabenu oT MarMcTpanbHoW WrHbL. Bcero K
OIHOMY CEermeHTy CeT MOXeT ObITb NofKueHo Ao 32
y3/10B.

CermeHTbl ceTn pasfeneHbl peTpaHcnaTopamu. Cnepyet
UMeTb B BUAY, UTO KaXKAbli peTpaHCNATOP AENCTBYET Kak
y3es BHYTPU CEerMeHTa, B KOTOPOM OH yCTaHOBMeH. Kaxkabin
y3en B COCTaBe [aHHOW CeTU AOMKEH UMETb YHUKabHbIV
appec, He MOBTOPALWMIACA B OCTaSIbHbIX CErMeHTax.
3aMKHUTe KaXabli cerMeHT Ha 060MX KOHLaX, NCMonb3ya
NM60O KOHEYHbIN nepekntoyaTens (S801) npeobpasosaTenei
YacToTbl, MO0 OKOHEUHYI0 PE3NCTOPHYI0 CXeMy CO
CMelleHreM. Becerga ncnonb3syiiTe sKpaHNPOBaHHYO BUTYIO

napy (STP) n cnegyite obLenpUHATBIM CNOCO6amM MOHTaXa.

Ba)kHO 06ecneunTb HU3KKIA MMNedaHc npwv 3asemMneHnn
3KpaHa B KaX4oM Yy3/ie, B TOM 4Yncne Ha BbICOKUX YacCTOTax.
Ona sToro npncoeanHnUTe 3KpaH K 3emne no 6onbLIon
NOBEPXHOCTU, Hanpumep C NOMOLbIO KabenbHOro 3axvma
mnnn nposogAaulero KabenbHoro YMJIOTHEHUA. [nAa co3paHua
OANHAKOBOIro noTeHUMana 3asemneHnAa (3aHyneva) no
BCEN CeTn MOXeT I'IOTp66OBaTbCﬂ npuMmeHeHne Kabenen
BblpaBHMBaHNA NOTEHLUMANOB. OcobeHHO 3TO KacaeTcs
cnyyaeB NpuUMeHeHnA ONNHHbIX Kabenen.

Ona npenoTepalieHnNA HecornacoBaHMA nMneaaHCoB
BCerga VICI'IOJ'IbSyVITe BO BCel ceTn Kabenu ogHoro Tuna.
MNopkniouarte aBuratenb K npeo6pa303aTemo 4YacCToTbl
SKpPaHNPOBaHHbIM Kabenem.

Kabenb DKpaHupoBaHHas BuTasa napa (STP)

MmnepaHc 120 Om

OnuHa Kabensa He 6onee 1200 m (BKNoYyasaA OTBETBUTENbHbIE

NNHUK)

He 6onee 500 M mexay cTaHLMAMU

Tabnuua 7.1 Kabenb snektpoaBuratens

7.1.1 HacTtponka annapaTHbIX CPeAcTB

Ona 3ambikaHmA WKnHbI RS-485 ncnonb3yite OKOHEYHbIN
dip-nepeknioyaTtenb Ha rnaBHoW nnaTe ynpasneHna
npeobpasoBaTena 4acToTbl.

ON

]

1 2

130BA272.11

S801

PucyHok 7.1 3aBoackanA ycTaHOBKa nepekntoyarens

YBEJTOMJIEHU

3aBopcKasn yctraHoBKa DIP-nepekntouatena: OFF (BbIKJ1.).

7.1.2 HacTtpownka napameTpoB Ana CBA3N

Modbus

Ona uHtepdenca RS-485 (nopt FC) ncnonbsytorcs
napameTpbl B Tabnauya 7.2

3apaHune

OyHKUMA

8-30 MNpoTtokon

BblbepuTte NpuknagHon NpoTokon ans
paboTbl ¢ nHTepdeiicom RS-485

8-31 Appec

YcraHoBuTe agpec ysna. [prmeyaHue.
[lnana3oH agpecoB 3aBUCUT OT NPOTOKONa,
Bbl6paHHoro B nmap. 8-30 [lpomokon

8-32 CkopocTb
nepefaun gaHHbIX

YcTaHOBMTe CKOPOCTb Nnepefayn AaHHbIX.
MNMpumeuaHue. CKopocTb Nnepefayun AaHHbIX
Nno yMONYaHMIO 3aBUCUT OT NPOTOKONA,
Bbl6paHHoro B nmap. 8-30 [l[pomokon

8-33 butnbl
KOHTpoOnsA
yeTHocTun /
CTOnoBblE GUTHI

YcTaHoBUTE GUTbI KOHTPONA YETHOCTU 1
ymcno ctonosbix 6uToB. MprmeyaHme.
Bbi6op No ymonuaHuio 3aBUCKT OT
NPOTOKONa, BbIGPAHHOTO B Map.

8-30 lpomokon

8-35 MunHumanbHas

3ajepKKa peakymnm

3apaiTe MVHMarbHYO 3aAepPXKy MeXay
roJslyyeHneMm 3anpoca 1 nepepayeit oTeera.
JTa 3apepKKa MOXeT MCMoNb30BaTbCA 1A
npeofoneHunsa 3afepKkn npm
peBepcUpoOBaHUM Nepefaun faHHbIX

mMogemMoMm.

8-36 MakcumarsnbHa

3afaniTe MakCUManbHyIo 3aiepPXKKy mMexay

3afiepxKKa mexay
CMBONIaMM

A 3alepKKa nepepayert 3anpoca v nonyyeHnem oTeeta.
peakuum
8-37 Makc. YcTaHOBUTE MaKCUMarbHYIO 3afepXKKy

MeXfy ABYMA nonyyaembiMu 6anTamu,
yTOObI ObECNeunTb TaliM-ayT B Clyyae

npepbiBaHNA nepefayn.

Ta6nuua 7.2 Napametpbl cBA3n Modbus
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7.1.3 ObecneyeHne SMC

PekomeHaytoTca cnegytowme mepbl no obecneyeHmio SMC,
nossonsAwoLmne ycTpaHuTb nomexu B cetn RS-485.

Heobxonnmo cobniogaTb Hagnexalyme rocyfapcTBeHHble 1
MECTHble HOPMbl U NpaBWna, Kacalowmecs, Hanpuvep,
NOAKNIOYEHMA 3aLWMUTHOTO 3a3emsieHns. Kabenb cBssn
RS-485 ponxeH npoknafdblBaTbCsA Ha yfaaneHuu oT Kabenei
OBUraTeNia 1 TOPMO3HOIo Pe3ncTopa, UYToobl
npenoTBpaTUTL B3aMMHble BY-nomexn mexay kabenamu.
O6blYHO AOCTAaTOUYHO paccToAHMA 200 MM, OgHaKO
pekomeHayeTCA npefycMaTpuBaTb MakcMMaabHO
BO3MOXKHOE paccTofHve mMexay Kabenamu, oco6eHHO Tam,
roe Kabenv nNponoXkeHbl NapannenbHo Ha 60nbLuoi
npoTaKeHHOCTW. Ecnn He yaaetca n3bexatb nepeceyeHus,
kabenb RS-485 pomkeH nepecekaTbca C Kabenamum
ABUraTena n TOpMO3HOro pesncropa nog yrinom s 90°.

5]
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0000
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Min.200mm
90° crossing

PucyHok 7.2 O6ecneueHne SMC

7.2 Kpatkoe onncaHune FC-npoTtokona

FC-npoTokon, Takxe HasbiBaemblin wuHon FC nnn
CTaHJAPTHOW LUMHOW, ABNAETCA CTaHAAPTHOM
nepudepuitHon wrHoi Danfoss. OH onpepenseT cnocob
[OCTyna K AaHHbIM MO NPUHLKWMY FMaBHbIA-NOAYNHEHHDIN
ONA CBA3U NO WMWHe NocnefoBaTeNlbHOW CBA3MN.

K WnHe MOXHO MOAKNIOUYNTL OOHO rMaBHOe U oo 126
NMOAYVHEHHBIX YCTPOWNCTB. [MaBHOe YCTPOWCTBO BbiGMpaeT
NOAYUHEHHbIe YCTPONCTBa NO CUMBOJY agpeca B

Tenerpamme. [loguymMHeHHOe YCTPONCTBO HE MOXeT
nepefaeaTb CoobLieHNe MO COOCTBEHHOW UHULMATUBE: AN1A
3TOro TpebyeTca 3anpoc; TakKe HEBO3MOXEH 0b6MeH
CoO6LWEeHNAMN MeXay NOAUYMHEHHbIMW YCTPONCTBAMM.
CBA3b OCyLECTBAAETCA B MOMYAYNIIEKCHOM pexume.
OyHKUWA rNaBHOrO YCTPONCTBa He MOXKeT 6bITb NepefjaHa
Apyromy y3ny (cmcrema ¢ OQHUM r1aBHbIM YCTPOWCTBOM).

Dusnyeckum ypoBHem aBnaeTca RS-485, T. e. ucnonb3yetca
nopt RS-485, BCTPOEHHbLIN B Npeobpa3oBaTesib YacToTbl.
FC-npoTokon nogaepXxnBaeT pa3Hble popmaTbl TENErpamm:

. YKOpOUeHHbIn dopmaT 13 8 6anToB Ans AaHHbIX
npouecca.

. YanvHeHHbin popmat 13 16 6anToBs, KOTOPbLIN
TaKXKe BKIIOYaeT KaHan napameTpos.

. (DopmaT, VICI'IOﬂbSyEMbIIh ONA TEKCTOB.

7.2.1 Modbus RTU

MpoTokon FC obecneumBaeT JOCTYN K KOMaHAHOMY CITOBY U
3aflaHuio Mo WWHe npeobpasoBaTens YacToTbl.

KomaHpHoe cnoBo nossonsert rnaBHoOmy y(TpOI7ICTBy
Modbus ynpaBniATb HECKOJIbKNMIU Ba*XHbIMU (I)yHKLl,I/IﬂMI/I
npe06pa3OBaTenﬂ 4yacToThbl:

. Myck
. OcTaHOB npeobpa3oBaTena YacToTbl Pa3INUHBIMU
cnocobamum:

OcTaHoB Bblberom

BbicTpbii ocTaHOB

OcTaHOB TOPMOXEHMEM MOCTOAHHbIM TOKOM
HopmanbHbI OCTaHOB (M3MEeHeHNeM CKOPOCTH)

° Bo3BpaT B ncxogHoe cocTtosHue (copoc) nocne
ABAPUINHOIO OTKNIOYEHUSA

. PaboTa c pasnnuHbIMU NpegycTaHOBEHHbIMA
cKopoCTAMM

. PaboTta B 06paTHOM HanpasneHUn
. M3meHeHMe akTMBHOro Habopa napameTpoB

. YnpaBneHue AByMs pene, BCTPOEHHbIMU B
npeobpasoBaTesib YacTOTbl

JnAa perynmpoBaHua CKOpOCTV 0ObIYHO MCNOMb3yeTcA
3afjaHvie Mo wWiiHe. Bo3moXeH TakxKe AOCTYN K napameTpam,
CUUTbIBAHME VX 3HAYEHWIA, 1, B HEKOTOPbIX ClyYasx, 3anncb
3HaYeHU B NapamMeTpbl, YTO JaeT BO3MOXKHOCTb
MCNosb30BaTb PasfvyHble BapuaHTbl yrnpaBfieHns, BKoYan
ynpaeneHvie ycTaBkol npeobpasoBaTena 4acToTbl, KOrja
ncnonb3yeTca ero BHyTpeHHUn NUA-perynartop.
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7.3 TNopgkntouyeHune cetn

Mpy nomoww cTtaHaapTHoro nHTepdeiica RS-485 k ogHoMy
KOHTponnepy (Mnu rnaBHOMy yCTPOWCTBY) MOTYT ObiTb
MOAK/OYEHbI OANH NN HECKONIbKO Npeobpa3soBaTenei
yacToTbl. Knemma 68 coegnHAETCA C CUIHaNbHbIM
nposogom P (TX+, RX+), a knemma 69 — ¢ curHanbHbiM
nposogom N (TX-,RX-). Cm. yeptexu B 5.10.3 3azemsneHue
3KPAHUPOBAHHbIX/3aujUleHHbIX Kabenel ynpasieHus

Ecnn K rmaBHOMy yCTPONCTBY nofKntoyaetca 6onee ogHoro
npeobpasoBaTena YacToTbl, MCMOMb3yeTCA NapannesbHoe
coefuHeHwMe.

=]
oooo ooao oooo §
g ||y ||eEy 3
|o500 |ocoo| logoo|| &R
O L L
7y v [y
RS 232 + 68|69 68 |69 68| |69
©)||_Juss
[ —— RS 485
Y =

PucyHok 7.3 MapannenbHbie NOAKNIOYEHNSA

Y1006bl N36€XKaTb NOABNEHUS B SKPaHe TOKOB
BblpaBHMBAHUA NOTEHLMANOB, 3a3eMnnTe 3KpaH Kabensa ¢
NOMOLLbIO KNeMMbl 61, KOTOpaa coefAnHeHa C KOpnycom
yepes yenouky RC.

130BB021.10

PucyHok 7.4 Knemmbl nnatbl ynpaBneHus

7.4 CrpyKTypa Kagpa coobueHus no FC-
npoToKony

7.4.1 CoctaB cumBona (bawnTa)

Kaxpablli nepefaBaeMblii CMBOJ HauMHaeTCcA Co
cTapToBOro 6uta. 3aTeM nepefarTca BOCEMb OUT AaHHbIX,
Kaxgble BoCeMb OUT COOTBETCTBYIOT OfJHOMY GalTy.
Kaxpablli CMMBON 3alUMLLAETCA C NMOMOLLbI0 YEeTHOCTU 61TOB.
3TOT 6UT yCTaHaBNMBAETCA PaBHbIM «1» nocsne
NoATBEPXKAEHNA YETHOCTW. YeTHOCTb AOCTUraeTcs, Koraa
MMeeTCA OAMHAKOBOE UYMCSIO ABOMYHBIX eUHWL, B BOCbMM
6rTax AaHHbIX U CYMMa COOTBECTBYET OUTY YETHOCTU.
CumBon 3aBepLUaeTca CTONoBbIM 6UTOM, Tak yTO obLyee
ymcno 6utos pasHo 11.

195NA036.10

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

PucyHok 7.5 Cumeon (6aiiT)

7.4.2 CTpyKTypa Tenerpammol
Kaxgas Tenerpamma nMeeT CBOIO CTPYKTYpY:

1. Mepsbit cumeon (STX)=02 16-pryH.
2. banT, ykasbiBaowmn gnnHy tenerpammbl (LGE)

3. BawT, ykasbiBatowmin agpec npeobpasosaTtens
yactoTbl (ADR)

3aTem caiefyet HECKONbKO 6alNTOB AaHHbIX (I'IQPEMGHHOG
4yncno, 3aBucAallee ot Tna Teﬂel’paMMbl).

Tenerpamma 3aBepluaetca ynpasnawowmm 6antom (BCC).

I

\

[
195NA099.10

STX LGE ADR DATA BCC

PucyHokK 7.6 CTpykTypa Tenerpammbi
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7.4.3 OnuHa tenerpammobl (LGE)
[OnvHa Tenerpammbl — 3TO uncio 6alNToB JaHHbIX B cymme ¢ 6ariTom agpeca ADR u ynpasnstowmm 6antom BCC.

. [nunHa Tenerpamm, cogepawmx 4 6anT faHHbIX, paBHa LGE=4+1+1=6 6ainT
. OnuHa Tenerpamm, cogepxawmx 12 6aiT gaHHbIX, paBHa LGE=12+1+1=14 6ait

° [InvHa Tenerpammbl, cofepaLiei TekcTbl, pasHa 10V+n 6anTt

"V 3gech 10 cooTBETCTBYET GUKCMPOBAHHLIM CUMBONaM, a
«N» — MepeMeHHas BeJiyrHa (3aBucALas oT JJVHbI
TEKCTa).

7.4.4 Appec npeobpa3zosaTens yactoTbl (ADR)

Wcnonb3yioTca ABa pasHbix dopmara agpeca.
B kauecTBe grana3oHa agpecoB npeobpa3oBaTtens YacToTbl UCMonb3ytoTca agpeca 1-31 unn 1-126.

1. ®opmar agpeca 1-31:

But 7 = 0 (peiictByeT dopmat agpeca 1-31)

Bbut 6 He ncnonb3lyetca

But 5 = 1: umpKynapHasa paccbinka, 6uTbl agpeca (0-4) He ncnonb3yoTCA
Bbut 5 = 0: HeT UMPKYNAPHON PacCbikn

Butbl 0-4 = agpec npeobpasoBartens YacToTbl 1-31
2. Qopmat agpeca 1-126:

but 7 = 1 (penctByeT Ppopmat agpeca 1-126)
Bbutbl 0-6 = agpec npeobpasoBaTena yactotbl 1-126

Butbl 0-6 = 0: UMpPKynApHaa paccbinka
B cBoell oTBeTHOI TenerpaMme rnaBHOMY YCTPOWCTBY NOAYMHEHHOE YCTPONCTBO NOCHINAET afipecHblil 6aiT 6e3 n3meHeHu.

7.4.5 Ynpasnawowmin 6ant (BCC)

KoHTponbHaa cymma BbluncnseTca Kak oyHkums «uckniovatowee WW». [lo nonyyeHnsa nepsoro 6aiiTa Tenerpammbl
pacyeTHaa KOHTponbHaA cymma (BCS) pasHa 0.

7.4.6 Tone gaHHbIX

CocTaB 6/I0KOB [JaHHbIX 3aBUCUT OT Tuna Tenerpammbl. CyLecTBYIOT TeflerpaMMbl TPeX TUMOB, TUM TeNlerpaMMbl OTHOCUTCA
KaK K ynpasnawlLLen Tenerpamme (rnaBHOe=NoAYMHEHHOE), TaK U K OTBETHOW Tenerpamme (noguymMHeHHOEe=TrNaBHoe).

TpeMﬂ TUNamMn TenerpamMmmbl ABNAKOTCA:

Bnok pgaHHbIX npouecca (PCD)
PCD o6pa3yeTtcs 6510KOM JaHHbIX, COCTOALWMM M3 4 6ATOB (2 CNIOB), U COQEPXKMT:

- KomaHgHoe cnoBo 1 3HauyeHve 3agaHua (OT rMaBHOroO K NOYUMHEHHOMY)

- CnoBo COCTOAHMA 1 TeKYyLWYyo BbIXOAHYIO YaCTOTy (OT NogUMHEHHOro yCTpOVICTBa K I'J'IaBHOMy)
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[ sTX ! LGE ! ADR PCD1 PCD2 BCC !

r

\

I

=

\

\

I

\

\

\
130BA269.10

PucyHok 7.7 PCD

bnok napameTtpos
BrIoK mapameTpoB MCMOMb3yeTcA AnA Nepechbiiki NapaMeTpoB MeXAy rMMaBHbIM U MOAUYMHEHHBIM YCTPOMNCTBaMU. BNoK AaHHbIX
cocTouT u3 12 6ainToB (6 CNOB) 1 COAEPXKUT TakKe GNOK JaHHbIX NpoLuecca.

' stx | e | aDR PKE IND PWEhigh PWEjou PCDI PCD2 BCC |

\
\
L
\
\
L
\
\
\
\
L
130BA271.10

PucyHok 7.8 Bnok napametpoB

TeKcToBbIN 6N10K
TeKCTOBbIN GNOK UCMOSb3YeTCA A1A UTEHUA UK 3aMNCU TEKCTOB MOCPEACTBOM 6/10Ka AaHHbIX.

77777777 - "
" six | oee oAk PKE IND Chr ch2 Chn PCDT PCD2 BCC |
l_ _ L _ - _ _ _

130BA270.10

PucyHok 7.9 TeKkcToBbIll 610K

7.4.7 lone PKE Homep 6uta KomaHaa napametpa
15 14 |13 |12
Mone PKE copepnT aBa Nognons: none KomaHAabl 0 0 0 0 Het KomaHgb!
napameTpoB 1 oteeTa (AK) n none Homepa nNapameTpa 0 0 0 1 CunTblBaHVE 3HaYeHNs NapameTpa
(PNU): 0 0 |1 |0 |3anuce sHauenns napametpa B O3Y
(cnoBo)
2 0 0 1 1 3anucb 3HauyeHnsa napametpa B O3Y
PKE IND PWEhigh PWE|ow g (ABOIHOE CHOBO)
§ 1 1 0 1 3anucb 3HavyeHMA napametpa B O3Y un
- 3CNM3Y (geoiHoe croso)
1 1 1 0 3anucb 3HavyeHmA napametpa B O3Y un
AK PNU 3CMN3Y (cnoso)
1 1 1 1 YrteHne/3anncb TekcTa

1514131211109876543210

Ta6bnuua 7.3 KomaHgbl napameTpa: rnaBHoe=>noAYMHEeHHoe

o N Homep 6uta OtBet
gE 2 T 5 15 [1a [13 |12
2EE £ £
S Eo =] 0 0 0 0 Het otBeTa
8§ €z
0 0 0 1 3HaueHne napameTpa nepenaHo (cnoBo)
PucyHok 7.10
0 0 1 0 3HayeHne napameTpa nepegaHo
(aBoriHoe cnoBo)
0 1 1 1 KomaHza He MOXeT ObiTb BbINOSHEHA
B 6utax 12-15 nepecbinaloTca KOMaHAbl NapameTpoB OT
. 1 1 1 1 MepenaH TekcT
rMaBHOrO YCTPOWCTBA K MOAYMHEHHOMY 1 BO3BpaLlatoTCa
06paboTaHHble OTBETbHI MOJUYMHEHHOrO YCTPOMCTBA Ta6nuua 7.4 OTBET: NOAUNHEHHOENaBHOe

rnaBHOMY.
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Ecnn komaHpa He MoXeT ObITb BbINOMHEHA, MOAYNHEHHOE
YCTPOWCTBO NOCHINaeT OTBeT:

0111 KomaHoa He moxem 6bimb 8bINOSIHEHA

— 1 3anucbiBaeT B 3HaveHne napametpa (PWE) cnepyioulee
coobLeHe 0 HeMCNPaBHOCTU:

Huskoe |CoobLeHre o HeMcnpaBHOCTU
PWE (16-
pUYH.)

0 Mcnonb3yembii HOMep napameTpa He cyliecTByeT

1 OTcyTCTBYET JOCTYN ANA 3anucy B 3afaHHbI
napameTp

2 3HauyeHWe AaHHbIX NpeBbilWaeT npeaesbl
napameTpa

3 Mcnonb3yemMbit HUXKHUIA HAEKC He CylecTByeT

4 MapameTp He ABNAETCA MacCUBOM

5 Twn AaHHbIX He cornacyeTcs C yKasaHHbIM
napameTpom

1 B Tekylem pexume paboTbl npeobpasosatens
4acToTbl M3MeHeHVe AaHHbIX B 3ajaHHOM
napameTpe HeBO3MOXHO. HekoTopble napameTpbl
MOXHO U3MEHATb TONbKO MNP BbIKTIIOYEHHOM
fBuratene

82 OTcyTCcTBYET AOCTYN MO WKWHE K 3ajaHHOMY
napameTpy

83 Vi3meHeHMe faHHbIX HEBO3MOXHO, MOCKOMbKY
BblOpaHa 3aBofCKaA HacTpoViKa

Ta6bnuua 7.5 CoobLieHne 0 HeMCNPaBHOCTA

7.4.8 Homep napametpa (PNU)

B 6utax 0-11 nepecbinatotca HoMepa NapameTpoB.
DyHKLMA COOTBETCTBYIOLWEro NapameTpa onpeferneHa B
onucaHnn napameTpos B PykoBoacTee no
NPOrpaMmMmnPOBaHMIO.

7.4.9 Nupekc (IND)

NHaekc ncnonb3yeTca COBMECTHO C HOMEPOM MapameTpa
ONA JOCTyna K YTeHWio/3anncy napameTpoB, KOTopble
UMeloT MHAEKC, Hanpumep 15-30 XKyp.asap: K00 owubKu.
WNHpekc coctonT 13 2 6anToB — MNagLwero u crapluero.

B KauecTBe nHpekca Ncnonb3yeTca ToNIbKO Mnagwmuin 6anT.

7.4.10 3HaueHue napametpa (PWE)

Bnok 3HauyeHnsa napameTpa coCToMT U3 2 CroB (4 6anTos), n
€ro 3HauyeHue 3aBUCUT OT nogaHHon KomaHAabl (AK). Ecnn
6nok PWE He cofep>uT 3HaYeHMs napameTpa, rmaBHoe
YCTPOWCTBO nofckasbiBaeT ero. Ytobbl N3MeHUTb 3HaYeHne
napameTpa (3anucaTb), 3anNMLLINTE HOBOE 3HauyeHne B 610K
PWE » nownute ero ot rnaBHOro yCcTponcTea B
NoAyYMHeHHoe.

Ecnn nogunHeHHoe yCcTpoOWCTBO pearmpyeT Ha 3anpoc
3HayeHMA napameTpa (KOMaHAa uTeHus), TeKyllee
3HauyeHue napameTpa nocbinaetcs B 61oke PWE n
BO3BpaLlaeTca rnaBHomy ycTpouncTsy. Ecnm napametp
COLEPXUT He UNCIeHHoe 3HaueHne, a HeCKONbKO
BapMaHTOB BblOOpPa AaHHbIX, Hanpumep, 0-01 A3vik [0]
AHenutickud, [4] Jamckul, TO 3HaYeHne AaHHbIX
BblGMpaeTca nytem BBOAA BenMUMHbI B 6nok PWE. Cwm.
npvmMep Bblibopa 3HaueHUs napametpa. MNocnegosaTenbHas
CBA3b MO3BOMAET TONIbKO CUNTHIBATb MapaMeTpsbl,
copeprkalime gaHHble TMna 9 (TekCcToBaa CTPOKa).

15-40 Tun [14-15-53 CeputiHbiti N° cunosol nnamel
cofeprkaTt AaHHble Tuna 9.

Hanpumep, pasmepa 6n0oKa 1 vana3oH HanpsKeHUa ceTn
MO>KHO nocmoTtpeTb B 15-40 Tun [1Y. Mpwn nepecbinke
TEKCTOBOW CTPOKM (Y4TeHne) gnvHa TenerpaMmmbl
nepemeHHas, NOCKOJIbKY TEKCTbl UMEIOT PasHyto ANNHY.
[nviHa Tenerpammbl yKa3blBaeTcss BO BTOPOM baiite
Tenerpammbl (LGE). Mpu ncnonb3soBaHnn nepepgaun Tekcra
CMMBOJ UHAEKCa onpefenseT, ABNAETCA NN KOMaHAa
KOMaHZOW YTeHUA WAKN 3anucu.

Y106bI NpOYeCcTb TEKCT C NomoLlblo 6ioka PWE, ans
KomaHgbl napametpa (AK) cnepyet 3agatb 16-prnuHoe
3HaueHue «F». CTaplimin 6UT CUMBONA UHAEKCA AOJIXKEH
ObITb paBeH «4».

HekoTopble napameTpbl cogeprKaT TEKCT, KOTOPbI MOXXHO
3anncblBaTh MO LWWHE NOC/eAOBaTENbHOM CBA3M. YTOObI
3anucaTtb TEKCT C nomoLbio 6noka PWE, ana KomaHbl
napametpa (AK) cnegyeT 3agatb 16-puyHoe 3HaueHue «F».
CTaplumin 6UT CMMBONA NHAEKCA AOMKEH ObITb paBeH «5».

PKE IND  PWEphigh PWE jow

e
77‘774
- =T - -

Write text 0500
77‘774

PucyHok 7.11 PWE

Read text

130BA275.10
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7.4.11 MNoppepxunBaemble TUMbl JAHHbIX

be3 3Haka O3HauaeT, uTo B TelerpaMme OTCYTCTBYET 3HaK
onepayuu.

Tunbl AaHHBIX OnuvcaHue

3 Llenoe 16

4 Llenoe 32

5 Llenoe 6e3 3Haka 8
6 Llenoe 6e3 3Haka 16
7 Llenoe 6e3 3HaKka 32
9 TekcToBaa cTpoka
10 Ctpoka 6antos

13 Pa3HocTb BpemeHu
33 3ape3sepBMpOBaHO
35 MNMocnepoBatenbHOCTL 6UTOB

Ta6nuua 7.6 NopaepuBaembie TUNbI AAHHbIX

7.4.12 Tpeobpa3oBaHue

PasnuuHble aTprbyTbl Kaxaoro napameTpa yKasaHbl B
pa3gene «3aBOACKME HAaCTPOMKM». 3HaYeHWs NapameTpoB
nepenaloTcs TONbKO Kak Lenble uncna. Moatomy ana
nepefaun ApobHON YacTy Yncia NCNONb3yTCA
K03pPuUMeHTbI Npeobpa3oBaHuA.

KoadodunumeHT npeobpaszoanus 4-12 HuxHuli npeden
ckopocmu 0suzamens [Iy] paseH 0,1.

Ecnun Hy>XHO NpefBapuTeNbHO YCTaHOBUTb MUHUMAIbHYIO
yacToTy pasHoi 10 'y, TO AOMKHO 6bITb NepefaHo YnNCIo
100. KoadodurumeHT npeobpasoBaHus 0,1 o3HayaeT, yto
nepefaHHas BenMuMHa yMHoxaeTtca Ha 0,1. Takum

obpasom, BennunHa 100 6yget BocnpurHMMaTbea Kak 10,0.

Mpumepbl:

0 c=>uHpeKc npeobpasoBaHus 0

0,00 c=>nHAeKc npeobpazoBaHmus -2
0,00 MCc=>nHAEKC NpeobpasoBaHua -3
0,00 MC=>MHAEKC NpeobpasoBaHua -5

NHaekc npeob6pasoBaHus Koa¢ppuuneHt
npeob6pa3oBaHus

100

75

74

67

6 1000000

5 100000

4 10000

3 1000

2 100

1 10

0 1

-1 0,1

-2 0,01

-3 0,001

-4 0,0001

-5 0,00001

-6 0,000001

-7 0,0000001

Ta6bnuua 7.7 Tabnnuya npeo6pasoBaHus

7.4.13 CnoBa coctoaHua npouecca (PCD)

BroK cnoB cocTosHKA npouecca pasgeneH Ha ABa 6510Ka no

16 6UT, KOTOpble BCcerAa NoCTynaioT B ornpeAeneHHo

nocsniefoBaTesibHOCTH.

PCD 1 PCD 2
Ynpasnatowas Tenerpamma 3HaueHune
(rnaBHOE=MOAYMHEHHOE MO YynpaBnsioLemy 3afaHuA
cnosy)
CrnoBO COCTOAHUA yNpaBnALLEN Tenerpammbi Tekywan
(NoAYVHeHHOe YCTPOWCTBO=>FNaBHOE BbIXOAHasA
YCTPOWCTBO) yacToTa

Tabnuuya 7.8 PCD

7.5 Tlpumepnbl

7.5.1 3anncb 3HauyeHuA NapameTpa

MN3meHuTe 3HaueHne 4-14 BepxHuli npeden ckopocmu
dsueamens [[y], utobbl oHO cocTaBuno 100 lu.

3anuwwuTe gaHHble B CIM3Y.

PKE = E19E 16-pnyH. — 3anucb ogHOro cnosa B
4-14 BepxHuli npeden ckopocmu 0gueamens [Ty]

IND = 0000 16-puyH.
PWEg:c=0000 (1 6-pVI‘-|H.)

PWE.usk=03E8 (16-puyH.) — 3HaueHune gaHHbix 1000,
cooTBeTcTBYIOlWee yactoTe 100 Iy, cm.

7.4.12 lpeobpazosaHue.
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o
E19E H| 0000 H | 0000 H | 03E8 H g
o
PKE IND PWE high PWE 1o @
PucyHok 7.12 Tenerpamma
YBEJIOMJIEHU
4-14 BepxHutli npeden ckopocmu osuzamens [[y]
npepcraBnsaeT co6oli 0Of4HO CNOBO, a KOMaHAOM
napametpa ana 3anucu B CMMN3Y asnaetca «E».
Homepom napametpa 4-14 B 16-pnuHom popmate
asnaetca 19E.
=]
119E H | 0000 H | 0000 H | 03E8 H g
PKE IND PWE high PWE jow 8
PucyHok 7.13 OTBeT NOAYMHEHHOrO YCTPONCTBA MaBHOMY
7.5.2 CuntbiBaHMe 3HAUEHUA napameTpa
MpoutnTe 3HauyeHue B 3-41 Bpemsa paseoHa 1
PKE=1,155 16-puyH. — uTeHune 3HauyeHUA napameTpa B
3-41 Bpemsa pazeoHa 1
IND = 0000 16-puuH.
PWEg:1c=0000 (1 6-p|/|l-|H.)
PWEiow=0000 (16-pnuH.)
e
<l"
1155 H | 0000 H | 0000 H | 0000 H §
PKE IND PWE high PWE jow @

PucyHokK 7.14 3HaueHne napameTtpa

Ecnn 3HaueHune 3-41 Bpemsa paszoHa 1 paBHO 10 ceKyHAam,
OTBET OT NOAUYMHEHHOrO YCTPONCTBA FMaBHOMY MMeeT BUA:

130BA267.10

11535 H|0000 H|0000 H|O3E8 H

PKE IND  PWEpigh PWEs,

PucyHok 7.15 OTBeT NOAYMHEHHOrO YCTPONCTBA MIaBHOMY

3E8 16-puyH. cooTBeTCTBYeT fecaTnyHomy umncny 1000.
NHpekc npeobpasoBaHua ans 3-41 Bpems paszoHa 1 paBeH
_2,

3-41 Bpems paseoHa 1 otHocuTcA K Tuny bes 3Haka 32.

7.6 Kpatkoe onucaHne Modbus RTU

7.6.1 [JonyueHuna

Danfoss npegnonaraet, YTO YCTaHOB/IEHHDbI KOHTPONep
noaaepKneaet MHTepdENChl, onncaHHble B 3TOM
[OKYMEHTe, 1 YTO BCe TpeboBaHWA 1 OrpaHnyeHus,
npeaycMOTPEHHbIe B KOHTpoOsiepe 1 npeobpasoBaTene
4acToTbl, CTPOro cobnoAalTCA.

7.6.2 Heobxoaumble cBeieHUs

MODBUS RTU (Remote Terminal Unit = gucTaHLUMOHHBIN
TepMuUHaN) npefHa3HayeH Ans OCyLecTBIeHNA CBA3N C
No6bIM KOHTPOJINIEPOM, KOTOPbI NOoAAepKBaeT
UHTepdeNChl, yKa3aHHble B HaCTOALLEM [JOKYMEHTE.
MpennonaraeTcs, YTo ynTaTeNb NMOHOCTbIO OCBEAOMIIEH O
BO3MOXKHOCTAX U OrpaHNYeHnAX KOHTponiepa.

7.6.3 Kpatkoe onucaHmne Modbus RTU

BHe 3aBMcMmoOCTM OT TMNa $U3nMYecKmx
KOMMYHMKaLIMOHHbIX CeTel, B KpaTKOM OnmMcaHum
npotokona Modbus RTU paccmaTtpurBaeTca npouecc,
KOTOPbI UCMONb3yeT KOHTPONNep ANA 3anpoca AocTyna K
Apyromy ycTpouncTBy. B 3Tom npouecce onncbiBaeTca, Kak
Modbus RTU pearvpyeT Ha 3anpocbl Apyroro yCTpomucTea,
Kak 6yayT oGHapy»u1BaTbCA OWUOKU U Kak O HMX byaeTt
coobuwatbea. Kpome Toro, yctaHaBnvBaeTcsa obwmin popmat
AJ15 KOMMOHOBKU U COAEPXXMMOTO Mosiei CoobLeHns.

Bo Bpemsi obmeHa AaHHbIMK yepe3 ceTb Modbus RTU
NPOTOKON onpefensaeT cnepyoLlee.

° Kak Kaabln KOHTponnep y3HaeT agpec CBOero

yCTpOWCTBa.
. PacnosHaeT coobLieHmne, HanpaBeHHOe emy.
. OnpegenseT, Kakne AeNcTBUA NpeanpuHATb.

. M3BneKaeT AaHHble UM Npoune CBeeHNs,
cogepralmecs B cooBLEeHNN.

Ecnn TpebyeTca oTBeT, KOHTpONNep GopMUPYeT OTBETHOE
COO0bLLEHNE U OTCHINAET €ero.

KoHTponnepbl ocywecTBAAT CBA3b NO NPUHLMMY
«rNIABHbIN-NOAYNHEHHBIN», NPU KOTOPOM TOSIbKO OJHO
YCTPONCTBO (FaBHOE) MOXET MHULMMPOBATb onepauun
cBA3M (Ha3biBaemble 3anpocamu). OcTanbHble YCTPOWCTBA
(NoAuMHEHHbIE) OTBEYAIOT, MOCHINAsA 3anpPOLIEeHHble AaHHbIe
rMaBHOMY YCTPOWCTBY UNM OTBeYasa Ha 3anpoc.

[naBHOe yCTPOMCTBO MOXeT 06pallaTbCA K OTAENbHbIM
NMOAUYMHEHHBIM YCTPONCTBAM MNIN NOCbINaTb LUPKYAPHOE
coobLeHne BCeM MOJUYMHEHHbBIM YCTPOWCTBAM.
MoAuYnHEHHbIE YCTPOWCTBA MOCHIIAOT OTBETHOE COObLIEeHME
(Ha3bIBaemoe OTBETOM) Ha 3amnpochbl, KOTOpble UM
appecoBanuncb MHAMBMAYaNbHO. Ha LMpKynsapHble 3anpochbl
rMaBHOro YCTPOWCTBa OTBETbl He MocbinatoTcA. [poTokon
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Modbus RTU onpegenset ¢opmaT 3anpoca rnaBHoro
yCTpONCTBa NyTeM BBOAA B 3amnpoc agpeca yCTponcTaa mu
LUMpPKYnApHOro agpeca, koga GyHKUMM, onpeaensoLwero
Tpebyemoe feiicTBre, Nobble Nnocbinaemble AaHHble 1 rnose
obHapyxeHus ownbok. OTBeTHOE coobuieHre
NMOAYMHEHHOrO YCTPONCTBa Takxe dopmmpyeTca ¢
ncnonb3oBaHnem npotokona Modbus. OHo cogeput nons,
noaTBepfatoLme BbiNOHeHHble AeCcTBNA, Nobble
BO3Bpallaemble AaHHble 1 nosie 06HapyXeHUA OLNOOK.
Ecnu npu npueme coobuieHna nosBnaeTcsa ownbka unm
ec/i NoAYMHEHHOE YCTPONCTBO HE MOXKET BbINOMHUTD
3aTpeboBaHHOe JeiicTBre, NOLUYNHEHHOE YCTPONCTBO
dopmumpyeT coobuieHre 06 owmnbke 1 Nocbinaer ero B
oTBeTe WM BO3HMKAET TaliM-ayT.

7.6.4 MNpeobpaszoBaTenb Yactotbl ¢ Modbus
RTU

Mpeo6pa3oBaTenb YacTOTbl OCYLLECTBASET Nepeaady B
¢dopmaTte Modbus RTU uepes BCTpoeHHbIN nHTepdeiic
RS-485. Mpotokon Modbus RTU obecneunBaeTt goctyn K
KOMaHZHOMY C/IOBY 1 3aflaHuito No WnHe npeobpasosaTtens
yacToTbl.

KomaHaHOe CloBO MO3BONAET rMIaBHOMY YCTPONCTBY
Modbus ynpaBnaTb HECKONBbKMMU BaXKHbIMU GYHKLMAMU
npeobpasoBaTens YacToTbl:

. Myck

. OcTaHOB Npeobpa3zoBaTensa YacToTbl Pa3IMYHbIMU
cnocobamu:
OcTaHoB Bblberom
BbicTpbii ocTaHOB
OcTaHOB TOPMOXKEHNEM MOCTOAHHBIM TOKOM
HopMmarnbHbI OCTaHOB (M3MeHeHEeM CKOPOCTH)

. Bo3BpaT B ncxogHoe coctoaHne (cbpoc) nocne
aBapUIiHOTrO OTKIIOYEHNSA

o PaboTa c pa3nnuHbIMU NpeayCcTaHOBNEHHbIMA
CKOpPOCTAMM

. Pa6oTa B 06paTHOM HanpaBieHUn

. M3meHeHMe aKTMBHOro Habopa napameTpoB

. YnpaeneHue BCTPOEHHbIM pene npeobpasoBaTens
yacToThl

OnA perynupoBaHus CKopocTy O6bIYHO UCMOJb3yeTcA
3aflaHve No wyHe. Kpome Toro, MOXHO MofyunTb JOCTYN K
napameTpam, NpoYUTaTb UX 3HAYEHUA U, B HEKOTOPbIX
Clyyasx, 3anvcatb 3HauYeHVA B MapamMeTpbl; 3TO NMo3BOJNAET
peann3oBaTb pasyHble BO3MOXKHOCTM YNpaB/ieHus,
BKJII0YAA yrnpaBneHne yCTaBKoW Npeobpa3oBaTens 4acToTbl
BO BpeMs UCMOJIb30BaHNA ero BHyTpeHHero M-
perynsatopa.

7.7 KoHdurypauma cetu

7.7.1 Tpeobpasosatenb yactotbl ¢ Modbus
RTU

YTo6bI paspewnts npotokon Modbus RTU Ha
npeobpasoBarenie YacToTbl, YCTaHOBUTE Crefyiolive
napameTpbl:

3apaHue Hactponka
8-30 Mpotokon Modbus RTU
8-31 Appec 1-247

8-32 CkopocTb nepepgaumn |2400-115200

JlaHHbIX

8-33 butbl KOHTpONA KoHTponb no HeyeTHOCTH, 1

YeTHOCTU / CTONOBbIE CTOMOBbIN 6UT (MO yMONYaHMio)

6UTbI

7.8 CrpykTypa Kagpa coobueHuna Modbus
RTU

7.8.1 MNpeobpazoBaTenb Yactotbl ¢ Modbus
RTU

KoHTponnepbl HacTpanBaloTca Ha nepepady rno cetu
Modbus ¢ ncnonb3oBaHnem pexuma RTU (anctaHumoHHOro
TEePMMHasa), B KOTOPOM Kaxgabl 6aiT B COOOLEHN
COfEePXKNT ABa 4-paspsAAHbIX WeCTHaguaTepruHbIX CMMBONA.
®opmaT ans Kaxpgoro 6aiTa nokasaH B Tabauya 7.10.

Crapt BaiT AaHHbIX OctaH | OcTtaH
OBbIl oB/ oB
6ur KOHTp
onb
YeTHO
cm
| [ [ [T T ]

Ta6nuua 7.9 MNpumepHbiit opmar
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Cncrema 8-paspsafHbI ABOUYHBIN dopmaT,

KoAMpoBaHMA wecTHapuatepuyHble 0-9, A-F. [lBa
LecTHaaUaTepPUYHbIX CUMBOA,
cofiepKalimecs B KaKAoM 8-pas3psaHOM

none coobueHns

BuTbl Ha 6anT 1 cTapToBbLIN 6UT

8 GUTOB JaHHbIX, CHavyana nocbinaeTcs
MNagwWnin 3Havawwmn 6uT

1 6UT ANs KOHTPONA MO YeTHoCTW/
HeyeTHoCTH; 6e3 buTa YeTHOCTUN

1 CTONOBbIN BUT, €CAN KOHTPOAb MO
UETHOCTU UCMONb3YeTcs; 2 CTONOBbIX 6UTa,

ecnn He ncnonb3lyeTtca

MNone KoHTponAa Lnknnyecknin KOHTPOsb N36bITOUHOCTM

oLwn6oK (CRQ)

Ta6bnuua 7.10 CeegeHunsa o 6utax

7.8.2 Crpykrtypa coobueHma Modbus RTU

Mepepatowee ycTpolicTBo nomeltaet coobueHne Modbus
RTU B Kagp € n3BECTHbIMM HayasbHOM U KOHEYHOMN
Toukamu. MNpuHUMaloLWme yCTPONCTBa MOTYT HauaTb C
Hauana coobuieHs, NPoUNTaTb afpPECHYI0 YacTb,
onpenenuTtb, KOMy agpecyeTca coobuieHve (Mnu Bcem
YCTPOWCTBaM, eCin ABNAETCA LUMPKYIAPHbIM), U pacno3HaTb,
Korga cooblieHne 3aKOHUYeHO. BbifBAAIOTCA YacTUyHbIe
COOOLLEeHNA 1 oNpeaensalTCca Kak OLWNOOYHbIe.
MNepepaBaemble CMMBOJbI B KaXKAOM None JOSKHbl ObITb
WwecTHaguaTepuyHoro ¢popmata ot 00 go FF.
MpeobpasoBaTesib YacTOTbl HEMPEPbIBHO KOHTPONMpyeT
CeTeByIO WKHY, B TOM Y/C/ie U BO BPeMsA MHTEPBanoB
«MonyaHuA». Korga nonyyeHo nepsoe none (none agpeca),
Kaxkablli npeobpa3oBaTesib YacTOTbl UAN YCTPOWNCTBO
IeKoaupyet ero, 4tobbl onpenenunTb, KOMy agpecoBaHo
coobueHne. CoobueHnsa Modbus RTU ¢ HyneBbiM agpecom
ABNATCA LMPKYNAPHbIMA. B cnyyae LMpKynapHbIX
COOOLLEHN OTBET He pa3peluaeTcs. TUNUYHLIN Kagp
coobleHns nokasaH B Tabsuya 7.12.

Myck Appec | OyHkuua | JaHHble | KonTpon | KoHey
b CRC
T1-T2-T3-| 8 but 86ut |Nx86ur| 16 6ur |T1-T2-T3-
T4 T4

Ta6bnuua 7.11 TunuyHasa cTpykTypa coobuieHna Modbus RTU

7.8.3 lNona Hayana/ocTtaHoBa

Coo0bLeHMsA HauMHATCA NepPMoAOM MoNYaHuA B 3,5
MHTepBasa nepefayn CMMBOJA, PeannN30BaHHble Kak
HECKOJIbKO MHTEpPBANoB nepefjayv CUMBOa Npu
BblIOPAHHOWN CKOPOCTM Nepeaayn AaHHbIX B CETU
(nokasbiBaeTca Kak Hauano T1-T2-T3-T4). NepBbim
nepegaBaeMbiM nonem ABAAETCA agpec ycTponcrsa. lMocne
nocnegHero nepefAaHHoOro CUMBOJA NpeaycmaTpmBaeTca
nofo6HbIN Nepuog ANNTENbHOCTbIO 3,5 3HAKOBbIX
WHTepBasa, YKasblBalowWwmin KoHel coobuleHuns. MNocne sToro
nepuoga MoXeT HayaTbCs HOBoe coobuieHne. Becb Kagp
CoobLLeHNA [ONMXKEH nepefaBaTbCs B BUAE HEMPEPbIBHOMO
notoka. Ecnn nepen okoH4YaHvMeMm Kagpa nossnaeTca
nepuoa MoslYaHus AAUTENbHOCTbIO 6onee 1,5 3HaKOBbIX
WHTEPBasIoB, NprHMMaloLLee YCTPONCTBO UrHOpUpYyeT
HeronHoe cooblieHre 1 CUMTaeT, UTo CrepyLmnin 6anT —
3TO afjpecHoe none crefymouero coobLieHuns.
AHanornyHblM obpasom, ecin HoBoe coobLyeHne
HauMHaeTca B npegenax 3,5 3HaKOBbIX MHTepBanoB nocne
nocne npeabiaylero coobuleHys, NprHMMatoLee
YCTPONCTBO ByfeT cunTaTb ero NpPoAoIKEHNEM
npenbliaywero coobuleHns, B pesynbTaTe Yero BO3HUKHET
Tanm-ayT (OTCYyTCTBMEe OTBEeTa OT NOAUYMHEHHOrO
YCTPOWNCTBA), NOCKONbKY 3HauyeHne B KoHeyHom none CRC
HeAenCTBUTENBHO /11 KOMOUHNPOBAHHbBIX COOBLLEHNIA.

7.8.4 AppecHoe none

ALpecHoe nosne Kagpa cooOLeHnsa coaepXut 8 our.
[locToBepHble agpeca NOAUNHEHHbIX YCTPONCTB HaXoAATCA
B AMiana3oHe AecATUYHbIX yncen 0-247. KOHKpeTHbIM
NOJYMHEHHbIM YCTPOMCTBaM MPUCBanNBalOTCA agpeca B
AvanasoHe 1-247. («0» ocTaBneH ana LMpKynapHOro
peXrmMa, KOTOPbIA pacno3HaloT BCe NOAYMHEHHbIE
ycTpoicTtsa.) [naBHOe yCTpoWMCTBO agpecyetca K
NoJYMHEHHOMY NyTeM BBOAA €ro agpeca B agpecHoe none
coobueHus. Korga nogumHeHHoe yCTPOWCTBO MOCbInaeT
CBOW OTBET, OHO MOMeLLaeT B 3TO afpecHoe nose cBou
appec, utobbl MO3BONUTL FIABHOMY YCTPOMNCTBY
onpefenuTb, Kakoe NOAYMHEHHOE YCTPONCTBO OTBEYaeT.
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7.8.5 Tone ¢yHKUUN

Mone dyHKUMKM Kagpa coobleHun cofepxunT 8 6ut. JonycTMble UHAEKCHI HaxoaAaATcA B AnanasoHe 1-FF. Mona GyHKumin
NCMONb3yoTCA ANA Nepefaun CoobLEeHNA MexXay rMaBHbIM U NOJYMHEHHBbIM ycTpocTBamu. Korga cooblieHne nocbinaeTtca ot
rMaBHOro YCTPOWCTBa K MOAUYMHEHHOMY, None Koaa GyHKLUMU coobLaeT NoAUYMHEHHOMY YCTPOWCTBY, Kakoe AeicTBme
TpebyeTca BbINONHUTL. Koraa noguvHeHHoe YCTPOMCTBO OTBEYAET rMaBHOMY, OHO WCMOMb3yeT none Kopa GyHKUMmM, yTobbl
yKasaTb, UTO OTBET ABNAETCA MO0 HOPManbHbIM (OWKMOKN HeT), NMbo NpomsoLwna Kakaa-nmbo owmnbKa (MCKUNTENbHBIN
otBeT). [pn HOpManbHOM OTBETE NMOAYMHEHHOE YCTPOWMCTBO MPOCTO NOBTOPSAET NepBOHaYanbHbIl Kog dyHKUmKW. Ana
WCKNIOUMTESIbHOIO OTBETa NOLUYMHEHHOE YCTPOMCTBO BO3BPALLAeT KOA, KOTOPbIN SKBMBANEHTEH NepBOHaYyanbHOMYy Kogy CO
CTapLUIMM 3HaYaLWmm 6UTOM, YCTAaHOBAEHHBIM Ha NOrnYeckyto «1». Kpome Toro, NoguMHeHHOe YCTPOWMCTBO NMomellaeT
YHUKaNbHbIN KOA B Monie AaHHbIX OTBETHOrO coobLieHnA. OTO U3BeLlaeT rMaBHoe YCTPOMCTBO O TOM, Kakas npowvsowsna
owmnbKa, NN coobLiaet NPUUMHY UckniodeHnsa. Cm. 7.8.9 Koodel ¢pyHkyuli, noodepxxusaemele Modbus RTU.

7.8.6 lone gaHHbIX

Mone paHHbIX GOpMMpPYETCA C NOMOLLbIO FPYNM K3 ABYX LecTHaAuaTeprnyHbix undp B AnanasoHe ot 00 go FF. 3tn
nocnefoBaTeNbHOCTY NpefcTaBnaioT oanH cumeon RTU. MNMone gaHHbIX COO6LIEHMI, NOChINAEMbIX MaBHbIM YCTPONCTBOM
NOAYMHEHHOMY, COAEPXUT AOMONHUTENBHYIO UHGOPMALIMIO, KOTOPYIO JOMKHO UCMOJIb30BaTb NOAYMHEHHOE YCTPONCTBO ANA
coBepLUeHNa aencTaus, onpegensemMoro kogom GyHkUMM. OHO MOXET copepKaTb TakMe SNEeMEHTb, KakK agpeca KaTyluKu unm
perncTpa, KonmyecTBO 3/1EMEHTOB U CYeT TeKylmx 6aiTOB faHHbIX B 3TOM Morfe.

7.8.7 lMNone koHTpona CRC

CoobLeHus cogepat none obHapyxeHua OWNOOK C AeNCTBNEM MO METOAY LMKIIMYECKOro KOHTpons nsbbitouHoctn (CRC).
Mone CRC npoBepseT CoaepKnUmoe BCero CoobLieHns. DTO NPOMNCXOANT HE3ABUCMMO OT TOFO, KaKoW METO[ MPOBEPKM
YETHOCTW MCMONb3yeTca AN OTAENbHbIX CUMBOJIOB co0bLieHms. 3HaueHne CRC BbluMCnseTcA nepepaolwnm ycTponCTBOM,
KoTopoe 3aTem npunaraeT none nposepkn CRC B kauecTBe nocnefHero nons coobuwenus. NMpuHrMaiollee yCTponcTeo
nepecumtbiBaet CRC BO Bpems npremMa COOOLEHUA 1 CPaBHUBAET BbIYNCIIEHHOE 3HAUEHME C TEKYLUM 3HaUYeHVEM,
npvHumaembiMm B none CRC. Ecnu 3Tn gBa 3HaueHWs He paBHbl, Pe3yNbTaToM OyfeT TaliM-ayT WuHbl. [one obHapyXeHns
OWNOOK COJEPXKUT ABOMYHOE Yncio u3 16 6uTt, obpasyownx asa 8-6utoBbix 6anTa. Mocne NpoBepKy Ha OWMOKK CHavana
nobaBnseTcs mnagwnin 6anT, a 3atem ctapwwnin. Ctapwmin 6ant CRC — nocnegHuii 6ainT, NocbinaemMblii B COOOLWEHUN.

7.8.8 Appecauma KaTylwek 1 permctpos

B cet Modbus Bce aaHHble OpraHM3yTCA B KaTylUKax Y PerncTpax BPEMEHHOro xpaHeHua. KaTywku xpaHaT 1 6uT, a
perncTpbl BPEMEHHOTO XpaHeHWsa XpaHAT 2-6aliToBoe cnoBo (16 6uT). Bce agpeca gaHHbIx B coobuieHnsax Modbus
paccMaTpurBaloTCA Kak Hynesble. [py nepBoM NOABNEHUM dNeMeHTa AaHHbIX K HeMY afpecyloTCa Kak K 3nemMeHTy Homep 0.
Hanpumep, KaTyluKa, M3BeCTHasA B MPOrpaMMMPYyeMOM KOHTPOJIIepe Kak «KaTyluka 1», B none ajpeca AaHHbIX coobLieHnA
Modbus nmeet agpec «kaTywka 0000». KaTywke ¢ gecATMYHbIM Homepom 127 npucBansaetca agpec 007E 16-pryH.
(necaTnuHbIN HoMep 126).

B none agpeca AaHHbIX COOOLEHUA K PErucTpy BpeMeHHOro xpaHeHus 40001 agpecytotca Kak K peructpy 0000. Mone Koga
byHKLMKM yKe onpepenseT onepauuio «perucTp BPeMEHHOro XxpaHeHus». T.e. nogpasymeBaeTca «4XXXX». K pernctpy
BpemMeHHoro xpaHeHua 40108 agpecylotca Kak K pernctpy 006B 16-puuH. (gecatnyHbiii Homep 107).
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Homep KaTywkun OnuncaHune HanpaBneHue curHana
1-16 KomaHpHoe cnoBo npeobpasoBatens yactoTbl (cM. Tabnuya 7.14) OT rnaBHOro K NOAYMHEHHOMY
17-32 [lnana3oH 3agaHnii CKOPOCTU UK YCTaBKK npeobpasoBaTens YacToTbl 0x0 —
OT rnaBHOro K NOAYMHEHHOMY
OxFFFF (-200 % ... ~200 %)
33-48 CnoBo cocToaHuA npeobpasoBaTens yacToTbl (cm. Tabauya 7.14) OT NOAYNHEHHOrO K rnaBHOMY
49-64 Pexxum 6e3 o6paTHOI CBA3M: BbIXO4HAA YacToTa NpeobpasoBaTens yacToTbl
Pexrm ¢ 3aMKHYTbIM KOHTYpOM: CUrHan obpaTtHoI cBA3n npeobpasoBaTens OT NOAYNHEHHOrO K rnaBHOMY
YyacToTbl
65 YnpasneHve 3anucblo napameTpa (OT rNaBHOrO K Nog4YMHEHHOMY)
0 = Vi3meHeHnA napameTpos 3anucbiBatotca B O3Y npeobpasoBaTens 4acToTbl.
OT rnaBHOro K NOAYMHEHHOMY
1 = VI3meHeHna napameTpoB 3anucbiBatotca B O3Y n 3CMNM3Y npeobpasosatens
4acToTbl.
66-65536 3ape3epBMpPOBaHO

Ta6nvua 7.12 KaTywKkmn n perucTpbl BpeMeHHOro XpaHeHus

Katywka (0 1 Katywka | 0 1
01 MNpepycTaHoBNEHHOEe 3ajaHne, MAaawni 6ut 33 YnpaBneHne He roToBO [OTOBHOCTb K ynpasfieHunio
02 MNpepycTaHoBNEeHHOE 3afiaHune, CTaplunin 6uT 34 Mpeobpasosatenb MpeobpasosaTenb YacToTbl
03 TopmoxeHune HeT TopMoxeHua YacToTbl He roToB roTos
NOCTOAHHBIM TOKOM NMOCTOAHHBIM TOKOM 35 OcTtaHoB Bblberom 3awmTa 3aMKHyTa
04 OctaHoB Bblberom HeT ocTaHoBa Bblberom 36 Het aBap. curHanos ABapuiHbIN curHan
05 BbicTpbit ocTaHOB HeT 6bicTpOro octaHoBa 37 He ncnonb3syetca He ncnonb3yetca
06 QOuKcauma 4acToTbl HeT ¢pumKcaumm yactoTbl 38 He ncnonb3syetca He ncnonb3yetca
07 OcTaHoB ¢ Myck 39 He ncnonb3yetca He ncnonb3yetca
N3MeHeHMeM CKopoCTr 40 Het npepynpexgeHus Mpepynpexaexne
08 Het c6poca C6poc 41 He Ha 3agaHum Ha 3apaHun
09 HeT ¢ukcaumm yactotbl | QuKC. yacT. 42 PyuHown pexum ABT.pexum
10 N3meHeHme ckop. 1 N3meHeHmne ckop. 2 43 BHe uacT. AnanasoHa B vact. gnanasoHe
11 [aHHble [aHHble OencTBUTENbHbI 44 OcTaHOBNEH PaboTta
HeJeNCTBUTENbHbI 45 He ncnonbsyetca He ncnonb3yetca
12 Pene 1 Bbiks. Pene 1 Bkn. 46 Het npeaynp. o Mpeaynp. o HanpsXKeHWn
13 Pene 2 BbIkn. Pene 2 Bkn. HanpsaxeHUn
14 YcTaHoOBKa Mnaguwero 6uta 47 He Ha npepene no Toky Mpegen no Toky
15 YcTaHoBKa cTapluero 6vTa 48 HeT npepynp. o Mpepynp. o neperpese
16 Het peBepca. PeBepc neperpese

Tabnuua 7.13 KomaHgHoe C/10BO Npeobpa3oBaTesis YacToTbl

(npodunb MY)

Tabnuua 7.14 CnoBo cocTosHMA Npeo6pa3oBaTens YacToTbl

(npodunb MY)
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Homep peructpa OnucaHune

00001-00006 3ape3epBMpoBaHO

00007 MocnepHuin kog owmnbkn oT uHTepdelica obbekTa AaHHbIx FC

00008 3ape3epBrpOBaHO

00009 WHpekc napameTtpa*

00010-00990 I'pynna napameTtpos 000 (napameTpbl oT 001 go 099)

01000-01990 I'pynna napametpos 100 (napametpbl oT 100 fo 199)

02000-02990 I'pynna napameTtpos 200 (napameTpbl oT 200 fo 299)

03000-03990 I'pynna napametpos 300 (napameTpbl oT 300 fo 399)

04000-04990 I'pynna napameTtpos 400 (napameTpbl oT 400 fo 499)

49000-49990 I'pynna napametpos 4900 (napameTpbl oT 4900 fo 4999)

50000 BxopHble faHHble: perncTp ynpaensiowero koga npeobpasosatens yactotbl (CTW).
50010 BxogHble faHHble: pernctp 3agaHua no wuHe (REF).

50200 BbixoAHble AaHHbIE: PErNCTP ClIoBa COCTOAHMA MpeobpasoBaTtens yactoTbl (STW).
50210 BbIxofHble fiaHHble: PErncTp OCHOBHOMO TEKYLLEro 3HaueHus npeobpasoBatens yactoTbl (MAV).

Ta6bnuua 7.15 Peructpbl BpeMeHHOro XpaHeHus

* [lpumeHsemcs 0N onpedesieHUs HOMepPa UHOeKcd, UCnosib3yemo20 npu 0ocmyne K UHOeKCUpyeMoMy napamempy.

7.8.9 Koppbl dyHKuun, nopaepxunsaemoie Modbus RTU

MpoTtokon Modbus RTU nogaepunBaeT ncnonb3osaHre cnegyownx Kogos dyHkumi B Tabauya 7.17 B none GpyHKUUN

coobLLeHus.

QOyHKUMA Koa ¢yHKuMN
CumntaTh C KaTyLKK 1 (16-pnyH.)
CynTaTb C PErncTpPoOB BPEMEHHOIO XpaHeHust 3 (16-pwruH.)
3anncaTb Ha OAHY KaTyLKy 5 (16-pryH.)
3anucaTb B OVH perncTp 6 (16-pryH.)
3anncaTb Ha HECKOMIbKO KaTyLlek F (16-pnun.)
3anncaTb B HECKONbKO PerncTpos 10 (16-punyH.)
Bbi3BaTb cUETUMK COOBITUIN CBA3N B (16-punuH.)
CoobWwuTtb naeHTNd. HoOMEp MOAUMHEH. YCTPONCTBa 11 (16-punuH.)

Ta6bnuua 7.16 Koabl pyHKUMiA

OyHKUMA Koa ¢yHkuun Koa nogdyHKyumn NoadyHKyuA
HwnarHoctuka 8 1 MNepesanyctutb cBA3b
2 Bo3BpatnTb perncrp AmarHoCT1Km
10 OuncTUTb CYETUMKUN U PErUCTP ANArHOCTUKN
1 Bo3BpatnTb cueT cooblyeHnin, nepeaaBaemMbix No WrHe
12 Bo3BpatnTb cueT oWmnbOK CBA3M MO LWKHE
13 Bo3BpaTuTb CYET UCKNIOUMTENBHbBIX OWIMOOK LUMHbI
14 Bo3BpatnTb cueT coobLyeHnit NOJUYNHEHHOTO YCTPOMCTBA

Tabnuua 7.17 Koabl GpyHKUMiA
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7.8.10 Kogabl ownboK 6a3bl AaHHbIX

B cnyuae ownb6KM B none AaHHbIX OTBETHOrO COOOLEHNs MOMYT NOABAATLCA NepeuncieHHble HUXe Koabl ownbok. MonHoe
onucaHue CTPYKTYpPbl UCKIOUMNTENbHOrO (T. . olmnboYHOoro) oTBeTa NpueeaeHo B pasaene 7.8.5 Mone ¢pyHkyuu.

Koa ownbKn B none AaHHbIX
OnucaHune Koga owunbku 6asbl AaHHbIX
(mecaTnyHbIN)
00 Wcnonb3yemblii HOMep NapameTpa He cyulecTsyeT
01 OTcyTCTBYET [OCTYN K NMapameTpy And 3anmcu
02 3HayeHne JaHHbIX NPeBbIlWAeT Npeaenbl napamerpa
03 Mcnonb3yemblii HUXXHUIN MHAOEKC He CylecTByeT
04 Tun napameTpa He ABNAETCA MAacCMBOM.
05 Tun AaHHbIX He cornacyeTca C Bbi3BaHHbIM NapameTpom
06 Tonbko cbpoc
07 N3meHeHne He gonyckaeTtca
11 HeT poctyna ana 3anuncm
17 B Tekywem pexunme naMeHeHne AaHHbIX B BbI3BAHHOM MapameTpe HeBO3MOXKHO
18 lpyraa owwnbka
64 HenpaBunbHbI agpec AaHHbIX
65 HenpaBunbHaa anmMHa coobleHmns
66 HenpaBunbHaA AnvHA AaHHbIX WM UX 3HaYeHne
67 HenpaBunbHbli Kog GyHKUMM
130 OTcyTCTBYET [OCTYM MO LWMHE K Bbi3bIBaEMOMY MapameTpy
131 M3meHeHne AaHHbIX HEBO3MOXHO, NMOCKOJbKY BblOpaHa 3aBOACKasA HacTpolika

Ta6bnuua 7.18 Koppbl ownbok
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7.9 [octyn K napametpam

7.9.1 Onepauun ¢ napameTpamm

Homep napametpa (PNU) nepeHocuTca 13 agpeca
pernctpa, copepallerocs B YNTaeMOM WM 3anmcbiBaeMOM
coobuweHnn Modbus. Homep napametpa nepepaetca B
coobueHne Modbus kak OECATUYHOE YNCIIO, paBHoe 10
X HOMep napameTpa.

7.9.2 XpaHeHune AaHHbIX

JecATnyHoe 3HayeHre NapameTpa «KaTywka 65»
onpepenseT, Kyga 6yayT 3anucbiBaTbCs faHHble B
npeobpasoBatene yactoTbl: B CMMN3Y n B O3Y (KaTylwKa 65
= 1) unn Tonbko B O3Y (KaTywka 65 = 0).

7.9.3 IND (nHpekc)

MHOekc MaccuBa yCTaHaBMBAETCS B PErUCTPE BPEMEHHOrO
XpaHeHVs 9 Npy Bbi30Be NapameTPoB MaccuBa.

7.9.4 TeKkcToBble 6MOKU

MapameTpbl, COXpaHAeMble B BUAE TEKCTOBbLIX CTPOK,
BbI3bIBAIOTCA TaKUM e 06pa3oMm, Kak 1 npoune
napameTpbl. MakcuManbHbIl pa3Mep TeKCTOBOro 61oka —
20 cumBonoB. Ecnn 3anpoc Ha cumTbiBaHve napameTpa
npegHasHayeH Ansa 60Mbluero Ynicia CMMBOMOB, YeM
XPaHUT mapameTp, OTBeT yKopauusaeTca. Eciv 3anpoc Ha
CUYNTbIBaHME NapameTpa NpeaHasHayeH Ansa MeHbLIero
umcna CMBOJIOB, YEM XPaHWT napameTp, cBoboaHoe
MPOCTPAHCTBO OTBETA 3amMOMHAETCA.

7.9.5 Koa¢pdunumeHT npeobpasoBaHus

PaznuuHble aTprbyTbl Kaxgoro napameTpa NpeacTaB/eHbl B
pa3sgene, rae oNuCbIBalOTCA 3aBOACKNE YCTAHOBKN.
MocKonbKy 3HayeHve NapameTpa MOXHO MepecbiiaTb
TOMBKO KaK Lienioe Yncsio, Ansa nepegaun aopobHoi Yactu
umcna nocne AecATUYHON 3anATol CleayeT UCnonb3oBaTb
K03dPuUMEHT npeobpazoBaHuA.

7.9.6 3HauyeHMA NapameTpoB

CraHAapTHble TUNbI AaHHbIX

CraHgapTHbIMM TUNaMKW JaHHbIX ABAAOTCA int16, int32,
uint8, uint16 u uint32. OHM XPaHATCA KaK perncTpbl 4x
(40001-4FFFF). YTeHne napameTpoB Npon3BoanTCA C
nomotbto GyHKUMK 03 16-puyH. «CunTaTb C PErncTpoB
BPEMEHHOro XxpaHeHuA». 3anucb NapameTpoB
OCyLIecTBNIAETCA C NOMOLbI0 GYHKUUN 6 16-puyH. «3agaTb
3HayeHne ogHOro perncTpa» AnAa ogHoro peructpa (16
61TOB) 1 GYHKUMM 10 16-pUYUH. «YCTaHOBUTb 3HAYeHNA
HeCKOMbKUX PerncTpoB» AnA AByX pernctpos (32 6uta).

[nana3soH cumTbiBaemMblx pa3mepos: oT 1 peructpa (16
6utoB) go 10 pernctpos (20 cMMBONOB).

HectaHpapTHble TUNbI AaHHbIX

HectaHgapTHble TUNbl 4aHHbIX — TEKCTOBblE CTPOKW; OHM
XPaHATCA Kak pernctpbl 4x (40001-4FFFF). NMapameTpbl
cunTbIBalOTCA C nomoubio dyHKUMM 03 16-pryH. «CuntaTb
perncTpbl BPEMeHHOro XpaHeHUA» 1 3anncblBaloTCca C
nomoubio GyHKUMK 10 16-puYH. «3agatb 3HaUEHUA
HeCKONbKUX perncTposy». [lnanasoH cYnNTbiBaeMbIX
pa3mepos: oT 1 pernctpa (2 cumeona) go 10 peructpos (20
CMMBOJIOB).

7.10 TMpumepsbl

7.10.1 CuntbiBaHUe cocToAaHMA Katywku (01
16-pruH.)

OnuncaHne

J71a dyHKuMA cumTbiBaeT coctoAaHne ON/OFF (BKJ1./BbIKJ1.)
LrdpOoBbIX BIXOAOB (KaTywweK) npeobpa3oBaTensa YacToThl.
UTeHue LMpPKyIAapHbIX COOOLEHWIA He MOLAEePKMBAETCA.

3anpoc

CoobuieHMre € 3anpocomM onpeaenaeT HayanbHy KaTyLlKy
N KONMNYEeCTBO CHUTbIBAEMDbIX KaTyLUEK. A,qpeca KaTylwek
HauYMNHaKTCA C HyneBoro.

Mpumep 3anpoca Ha cunTbiBaHMe KaTywek 33-48 (cnoBo
COCTOAHMA) M3 NOAUYNHEHHOTO ycTporicTBa 01.

HanmeHoBaHue nonsa Mpumep (16-pryH.)

ABpec noaUYMHEHHOro 01 (apgpec npeobpasosarens

yCTponCTBa 4acToThl)
OyHKuMA 01 (cunTaTb C KaTyLWKN)
HauanbHbin agpec Hi 00

HauanbHbin agpec LO 20 (gecAaTnuHbIn apgpec 32) Katywka
33

Yncno Touek HI 00

Yucno Touek LO 10 (mecATnMYHbIN agpec 16)

KoHTponb owwnbok (CRC) |-

Ta6bnuua 7.19 3anpoc

OtBeTt

CocTosiHMe KaTyLKM B OTBETHOM COO6OLeHUN GpopmupyeTcs
KakK OfHa KaTyllKa Ha 6uT nonsa AaHHbIx. CocTosiHNe
yKasblBaeTca cnepyiowmum obpasom: 1 = BKJT; 0 = BbIKJI.
Mnagwun 6uT nepBoro 6aTa AaHHbIX COAEPXUT KaTyLLKY,
ajpec KOTOpon ykasaH B 3anpoce. OcTanbHble KaTyLKu
CnefyioT B HanpaB/ieHny CTapLiero KoHua 3Toro 6aita u
«OT MIaLWero K craplemy» B nocnegyrowmx 6antax.

Ecnn uncno Bo3BpalleHHbIX KaTylweK He KpaTHO BOCbMY,
ocCTanbHble 6UTbl KOHEYHOro 6aliTa JaHHbIX 3aMOJTHEHDI
HynAMM (B HampaBneHWU cTapliero KoHua 6aira). Mone
cyeTa 6alToOB onpepenseT YNCIO MOJHbIN GANTOB AaHHbIX.
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HanmeHoBaHue nonsa Mpumep (16-puuH.) HanmeHoBaHue nonsa MNpumep (16-pnuH.)
Appec NogUYNHEHHOTO 01 (appec npeobpasosatens Appec NoguYMHEHHOTo 01

yCTPOWCTBa 4acToTbl) YCTPOWCTBa

QyHKUMA 01 (cumTaTb C KaTyLIKM) OyHKUMA 05

Cyet 6antos 02 (2 6aiiTa AaHHbIX) ®opcrposatb faHHble HI FF

JaHHble (Katywkn 40-33) (07 ®opcrposatb gaHHble LO 00

JaHHble (Katywkn 48-41) |06 (STW=0607 16-pnuH.) Konnuectso Katywek HI 00

KoHTponb owwnbok (CRC) |- Konnuyectso Katywek LO 01

KoHTponb owwnbok (CRC) -

Ta6bnuua 7.20 OTBeT

YBE/TOMJIEHU.

KaTywkn n perncrpbl ABHO HanpaBnAlTCA B
Modbus co cmewieHnem agpeca -1.

Hanpumep, Katywka 33 HanpaBnsetca Kak Katywka
32.

7.10.2 ®opcupoBaTb 3anucb Ha OAHY
KaTywwky (05 16-puryH.)

OnucaHune

3Ta GyHKUMA BbI3bIBAET BKIIOUYEHME UM BbIKNOUYEHNE
KaTylKu. B cnyyae LmpKynapHow paccbiiki 3Ta GyHKUMA
[aeT ofiVHaKoBble 3afaHNA KaTyllkam BO BCeX
NPYCOeANHEHHbIX NMOAYMHEHHBIX YCTPOWCTBAX.

3anpoc

3anpocHoe coobLieHne onpeaenseT KaTywky 65
(ynpaBneHue 3anncblo napameTpa), Ha KOTOpPYto
HanpaBneHo AencTBue. Afpeca KaTylleK HauMHaloTcA C
Hynesoro. ®opcrpoBaTb AaHHble = 00 00 16-puyH. (OFF)
unu FF 00 16-pnyH. (ON).

HanmeHoBaHue nonsa MNpumep (16-pnuH.)

Appec NogUYNHEHHOTO 01 (apgpec npeobpasosaTens

yCTPOWCTBa 4acToTbl)

QyHKUMA 05 (3anucaTtb Ha OfHY KaTyLUKy)

Appec Katywku Hl 00

Appec KaTywkmn LO 40 (gecATnYHbIN agpec 64)
KaTtywwka 65

QopcuposaTb AaHHble HI FF

Dopcuposatb faHHble LO 00 (FF 00 = ON)

KoHTponb owwnbok (CRC) -

Ta6bnuua 7.21 3anpoc

OtBeT

HopMmanbHbIM OTBETOM ABSAETCA OTPaKEHME 3anpoca,
BO3BpaLLeHHOe nocsie Toro, Kak 6b1no ¢opcmpoBaHo
COCTOAHME KaTyLUKW.

Ta6bnuua 7.22 OTBeT

7.10.3 ®opcmpoBaTb 3aNNCb Ha HECKONbKO
Katywek (OF 16-punyH.)

OTa dyHKUMA dopcrpyeT nepeBoA KaTylueKk B
nocnenoBatenbHOCTU N1Mbo B nonoxeHne ON (BKJ1.), nubo B
nonoxexvie OFF (BblKJ1.). B cnyuae uMpKynapHON paccbinku
3Ta GYHKLMA AaeT ofMHaKoBble 3aflaHMA KaTyllKam BO BCeX
NpYCcoeANHEHHbIX MOAYMHEHHBIX YCTPOWCTBAX.

CoobuieHne c 3anpocom onpepenset ¢popcupyemble
KaTywkn oT 17 po 32 (yctaBKa CKOpOCTW).

YBEJOMJIEHUE

Appeca KaTylleK HaYMHaKTCA C HY/1IeBOro, No3ToMy,
Hanpumep, agpecom Katywkn 17 6yget 16.

HanmeHoBaHue nonsa Mpumep (16-puyH.)

ABpec NoAUYMHEHHOro 01 (agpec npeobpasosatens

yCTpoWicTBa 4acToThl)

DOyHKUMA OF (3anmncaTb Ha HECKONbKO
KaTyLuek)

Anpec Katywku Hi 00

Appec Katywkn LO 10 (appec KaTywku 17)

Konnuectso Katywwek HI 00

Konunuectso Katywek LO 10 (16 KaTywek)

Cuet 6aiitoB 02

®opcrpoBaTb faHHble HI 20
(KaTywkm 8-1)

DopcnposaTb gaHHble LO 00 (3agaHue = 2000 16-pnyH.)

(KaTywkmn 16-9)

KoHTponb ownbok (CRQ)

Ta6bnuua 7.23 3anpoc

OTBeT

B HopmManbHOM OTBeTe BO3BpaLLaeTcA agpec
NOAYVMHEHHOTO YCTPOMCTBA, KoA GYHKLUMM, HaYallbHbIN
agpec 1 KonmyectBo GOpPCMPOBaHHBIX KaTyLUek.
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HanmeHoBaHue nonsa Mpumep (16-pnuH.)

Appec NogUYNHEHHOTO 01 (appec npeobpasosaTens

yCTPOWCTBa 4acToTbl)

QyHKLUA OF (3anmncaTb Ha HECKONbKO
KaTyLueK)

Appec Katywku Hl 00

Appec KaTywkmn LO 10 (appec Katywku 17)

Konnuectso Katywek HI 00

Konnuectso Katywek LO 10 (16 KaTywwek)

OtBer

[laHHble perncrTpa B OTBETHOM COOOLWEHUN GopMUpYOTCA
KaK 2 6aiiTa Ha Kaxgblii PerncTp ¢ ABOMYHbIM
COLEePKMMbIM, BbIPOBHEHHbBIM MO MPaBOMY Kpato BHYTPU
Kaxgoro 6aiTa. Y Kakaoro perucrpa nepsbiii 6ant
COAEPXMT cTapLme 6UTbl, a BTOPOI 6aT — mnagLwme.

Mpumep: 16-pnuHbIn 0016E360 = 1500,000 = 1500 06/MUH.

KoHTponb ownbok (CRC) -

Ta6bnuua 7.24 OTtBer

7.10.4 CuntaTb C PErncTPOB BPEMEHHOTIO
XpaHeHuna (03 16-pnyH.)

OnwucaHne
OTa GyHKUMA CUMTbIBAET COAEPKUMOE PerncTpoB
BPEMEHHOr0 XpaHeHUA B NOJYMHEHHOM YCTPONCTBE.

3anpoc

CoobLeHmne ¢ 3anpocom onpefenaeT HavanbHbIA PerncTp
N KONIMYeCTBO CUMTbIBAaEMbIX PerncTpoB. Agpeca perncTpos
HauMHaTCA C HYNeBoro, T. e. agpecamun perucrpos 1-4
6yayT 0-3.

Mpumep: uteHune 3-03 MakcumasieHoe 3a0aHue, PErNCTP
03030.

HanmeHoBaHue nonsa Npumep (16-pnuH.)

Appec NogUYNHEHHOTO 01
YCTPOWCTBa
QyHKLUA 03 (cuuTaTb C perncTpos

BPEMEHHOI0 XpaHeHus)

HavanbHbit agpec Hi 0B (agpec peructpa 3029)

HavanbHbin agpec LO D5 (agpec peructpa 3029)

Yucno Touek HI 00

Yucno Touek LO 02 — (nap. 3-03 umeeT anuHy 32

6uTa, T. €. 2 perncrpa)

KoHTponb ownbok (CRC) -

Tabnuua 7.25 3anpoc

HanmeHoBaHue nonsa Mpumep (16-pnuH.)
Appec NogUYMHEHHOTO 01
YCTPOWCTBa

OyHKUMA 03
Cyer 6aiiToB 04
HaHHble HI 00
(pernctp 3030)

HaHHble LO 16
(peructp 3030)

HaHHble HI E3
(peructp 3031)

HaHHble LO 60
(peructp 3031)

KoHTponb owmnbok -
(CRQ)

Ta6bnuua 7.26 OtBeT

7.10.5 YcTaHoBKa ogHoro peructpa (06 16-
PWYH.)

OnucaHne
OTa GyHKUMA yCTaHaBNMBaeT 3HauYeHVe B OAHOM perncrpe
BPEMEHHOIO XpPaHEeHWA.

3anpoc

3anpocHoe coobleHne onpeaensaeT ycTaHaB/Baemoe
3aflaHne peructpa. Agpeca perncTpoB HauMHaTCA C
HyneBoro, T. e. agpecom peructpa 1 6yaert 0.

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

HanmeHoBaHue nons Mpumep (16-puyH.)

Appec noAYMHEHHOro 01
yCTPOWNCTBa
OyHKUMA 06

Anpec peructpa Hi 03 (Appec peructpa 999)

Apnpec peructpa LO E7 (Anpec peructpa 999)

YctaHaBnuBaemble faHHblie HI |00

YcTaHaBnuBaemble gaHHble LO |01

KoHTponb ownbok (CRQ) -

Ta6bnuua 7.27 3anpoc

OTBeT

HopmarnbHbIM OTBETOM SIBASIETCA OTPaXKeHMUe 3anpoca,
BO3BpaLleHHOe Mocsie Toro, Kak 6b1o nepefaHo
COLEPXKMMOe perncrpa.
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HaumeHoBaHue nons

Mpumep (16-pnuH.)

Appec NogUYNHEHHOTO 01
yCTPOWCTBa

QyHKUMA 06
Appec peructpa Hl 03
Appec peructpa LO E7

YctaHaBnuBaemble gaHHble HI |00

YctaHaBnvBaemble aaHHble LO |01

KoHTponb ownbok (CRC) -

Ta6bnuuya 7.28 OTBeT

7.11 TMpodunb ynpasnenus FC Danfoss

7.11.1

Bit
no.:

KOMaHAHOE CNnoBO,

cooTBeTCTBYlowee npodunto MY
(8-10 Mpogpune ynpasnerHus

=npodunblly)

Master-follower

caw

Speed ref.

1514131211109876543210

PucyHoK 7.16 KomaHaHoOe cnoBo rnaBHOro ycTpouncTBa

130BA274.11

noAYMHEHHOMY

Bbut 3HaueHve 6uta = 0 3HaueHue 6uTa = 1

00 3HauyeHune 3agaHns Mnagwwuin 6UT BHEWHero

Bblbopa
01 3HauyeHue 3apaHnA Crapwuii 6UT BHeLHero
Bblbopa

02 TopmoxeHue M3meHeHne ckopoctun
NMOCTOAHHBIM TOKOM

03 Bbi6er Het BbiGera

04 BbicTpbIlt ocTaHOB M3meHeHne ckopoctun

05 ®ukcnpoBaTb BbIXOAHYIO [ Mcnonb3oBaTb n3meHeHne
yacToty cKopocTu

06 OcTaHoB ¢ n3meHeHnem |llyck
cKopocTn

07 He ncnonb3yetca C6poc

08 He ncnonb3syetca Duikc. vacr.

09 M3meHeHne ckop. 1 M3meHeHune ckop. 2

10 [aHHble He [laHHble OencTBUTENbHbI
LeNCTBUTESNbHBI

1 He ncnonb3yetca Pene 01 BknioyeHo

12 He ncnonb3yetca Pene 02 sknioueHo

13 Hactpolika napametpoB | Mnagwwin 6ut Bbibopa

14 HacTpoiika napametpos |Crapwuin pa3psag Bbibopa

15 He ncnonb3yetca PeBepc

Pacwundposka ynpasnsiowmnx 6utos

Butbl 00/01

Butbl 00 1 01 ncnonb3ytoTca ana Bblbopa ogHoOro r3
yeTblpex 3HauYeHWUn 3ajaHnA, NpeaBapuUTENbHO
3anporpaMMMPOBAHHbIX B MapameTpe

3-10 lpedycmaHosneHHoe 3a0aHue B COOTBETCTBUN C
Tabnuya 7.31.

MNporpammupyem |3apgaHne But 01 But 00
oe 3HauyeHue
3afjaHnA

1 [0] 0 0

3-10 MpepycraH

oBJieHHoe
3afjaHue

2 (11 0 1
3-10 MpepycraH

oBJieHHoe
3afjaHue

3 [2] 1 0
3-10 MpepycraH

oBJieHHoe
3afjaHue

4 [3] 1 1
3-10 MpepycraH

OBJIEHHOE

3afaHne

Ta6bnuua 7.29 butbl ynpaBneHus

YBENOMJIEHU

Cpenaiite Bbi6op B 8-56 Bbibop npedycmaHossieHHo20
3a0aHus, YTobbl onpepennTtb, Kak 6utT 00/01 nornyeckn
o6beauHaeTca ¢ cooTBeTCTBYIOWEN GYHKLMei Ha
UMPpPOBbIX BXOAAX.

but 02, TOpMOXKeHMe NOCTOAHHbIM TOKOM

But 02 = 0 NpnBOANT K TOPMOXKEHNIO MOCTOAHHBIM TOKOM 1
K OCTaHOBY. YCTaHOBUTE TOK TOPMOXKEHMA U AINTENIbHOCTb
B napameTpax 2-01 Tok mopmMoxeHUsA nocm. MoKOM 1

2-02 Bpema mopmMOoXxeHUA nocCm. MOKOM.

But 02 = 1 BbI3bIBaET N3MEHEHME CKOPOCTMU.

But 03, ocTtaHoB ¢ Bbiberom

But 03 = 0: npeobpaszoBaTeNib YaCTOTbl HEMEAJIEHHO
«OTnycKaeT» ABuUratesnb (BbIXOAHblE TPAH3UCTOPDI
3anMpatoTca), KOTOPbIN BbIGErOM AOBOANUTCA AO COCTOAHUA
nokos.

But 03 = 1: NnpeobpasoBaTtenb YacToTbl 3anycKkaet
ABUraTenb, eciv BbIMOHAIOTCA ApYyrve yCioBmA 3anycka.

3HaueHvie napameTpa 8-50 Boibop sbibeza onpepensieT, Kak
6uT 03 nornyeckn o6beNHAETCA C COOTBETCTBYIOLLEN
byHKumel Ha undpoBom BXoge.
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Byt 04, 6bICTPLIN OCTaHOB

But 04 = 0: BbI3bIBaET CHMXKEHME CKOPOCTW BpaLleHUA
ABUraTens fo OCTaHOBa (yCTaHaBNMBaeTcA B napameTpe
3-81 Bpems 3ame0n.0515 6bIcmp.ocmaHoea).

But 05, durKcauma BbIXOLHOW YacTOTbl

But 05 = 0: puKcupyeTca TekyLlan BbIxogHaa yacToTa (B
M'u). 3meHeHne 3adpUKCMPOBaAHHON BbIXOAHOW YacTOTbl
NPOV3BOANTCA TONBbKO C NOMOLLbIO LdPOBLIX BXOAOB
(napameTpbl5-10 Knemma 18, uugposoli 8xo0-5-15 Knemma
33, yugpposoli 8x00), 3aNPOrpPaMMMpPOBAHHbBIX ANs
BbINONHeHWA GYHKUUN YBenuyeHue ckopocmu vunu
YMeHbweHue ckopocmu.

YBENOMJIEHU

Ecnu peiicTByeT GyHKUMA PpUKcaLum BbIXOAa, OCTAHOB
npeo6pasoBaTens YacTOTbl BO3MOXEH TONbKO Mpu
BbIMONIHEHUN CNeayIoWmnX YCIIOBUIA.

. But 03 OcTaHOB BbiGerom
. But 02 TopmoxKeHne NOCTOAHHbIM TOKOM

. LUundposon Bxop (napametpbl 5-10 Knemma 18,
yugposoli 8x00-5-15 Knemma 33, yugppoesoli
8x00), 3anporpaMMmnpoBaHHbIli Ha TopmoXxeHue
nocmosaHHeiM mokom (DC braking), OcmaHos
sblbezom (Coasting stop) nnn Cépoc n ocmaHos
ebibezom (Reset and coasting stop).

but 06, ocTaHOB/NYCK C U3MEHEHNEM CKOPOCTU

But 06 = 0: BbI3bIBaeT OCTAHOB W 3acCTaBfAET ABUraTesNb
CHMXaTb CKOPOCTb 40 OCTaHOBA C MOMOLLbIO BblIGpaHHOIo
napameTpa 3amefsieHus.

But 06 = 1: MNo3BonseT Npeobpa3oBaTeNio YacToTbl
3anycTuTb ABUraTesb, eCiv BbINOSIHEHbI NPoYMe YCI0BUA
nycka.

Bbi6epriTe 3HaueHWe napameTpa 8-53 Bbl60p nycka C Lenbio
onpenenuTb, Kak 6ut 06 «OCTaHOB/NYCK C U3MEHEHUEM
CKOPOCTW» NOFMYECKN 0ObeAVHAETCA C COOTBETCTBYIOLLEN
byHKUmeln Ha undpoBoM BXOAE.

But 07, cbpoc:
Bbut 07 = 0: HeT cHbpoca.

But 07 = 1: cbpoc oTknoueHna. Co6poc akTUBMpyeTca No
nepegHeMy GPOHTY CUrHana, To eCTb Npu Nepexoe
CUrHana ot fiormyeckoro «0» K fiornyeckon «1».

But 08, dukcauma yacToTbl
But 08 = 1: BbIxOogHaA YacToTa 3aBUCUT OT NapameTpa
3-19 Qukc. ckopocme [06/MUH].

But 09, BbIGOP M3MeHeHus ckopocTtn 1/2

But 09 = 0: n3meHeHne ckopocTn 1 BKAOYEHO (NapameTpbl
3-41 Bpems paszeoHa 1-3-42 Bpems 3ameoneHus 1).

BuT 09 = 1: n3meHeHne ckopocTn 2 (mapameTpbl

3-51 Bpems paszeoHa 2-3-52 Bpems 3ameoneHus 2)
BKJIOUEHO.

Bbut 10, gaHHble HeAeNCTBUTENbHbI/OaHHbIe AeCTBUTENbHbI
YKa3blBaeT npeobpa3oBaTesiio YacToTbl, UICMONb30BaTb UK
WUrHOPUPOBATb KOMaHAHoe cnoBo. but 10 = 0: KomaHAHOe
CJIOBO UTHOpUpYeTCcA.

But 10 = 1: KOMaHZHOE CNOBO Mcnonb3yeTca. ITa GYHKUMSA
nUmeeT 6osbLIOe 3HaYeHWe, NOCKONbKY HE3aBMUCMMO OT TUMa
MCMonb3yeMon TenlerpaMmbl B HeW BCcerga cofepkutca
KOMaHAHoe cnoBo. KoMaHAHOE CIIOBO MOXHO OTKITIOUUTD,
ecsin He TpebyeTcsa ero MCNonb3oBaHWe Npu o6HOBEHUN
WM YTEHUW MapPaMeTPOB.

but 11, pene 01
But 11 = 0: pene He aKTUBM3NPOBAHO.

But 11 = 1: pene 01 akTuBMpyeTCA Npu YCIOBUW, YTO
BblOpaHoO KomaHoHoe cs1080, 6um 11 B napameTpe 5-40 Pene
¢yHKyUU.

but 12, pene 04
but 12 = 0: pene 04 He aKTMBU3MPOBAHO.

but 12 = 1: pene 04 akTnBMpyeTCAa Npu ycioBUn, 4to
BblOpaHoO KomaHoHoe cs1080, 6um 12 B napametpe 5-40 Pene
¢yHKyuU.

Butbl 13/14, BbI6OP Habopa:

6uTbl 13 1 14 ncnonb3ylotca ana Boibopa noboro us
ueTblpex HabopPOB MapaMeTPOB MEHIO B COOTBETCTBUM C
Ta6nuya 7.32:

Ha6op napameTtpoB but 14 but 13
1 0 0
2 0 1
3 1 0
4 1 1

Ta6bnuua 7.30 Bbi6op Habopa

3Ta GyHKLUMA BO3MOXKHA TONbKO B TOM Cilyyae, ecin B
napametpe 0-10 AkmusHbili Habop BblbpaH BapunaHT
«Heckonbko Ha6opos».

3HayeHve napameTpa 8-55 Boibop Habopa onpepenset, Kak
6uT 13/14 nornyeckn ob6beMHAETCA C COOTBETCTBYIOLLEN
dyHKUMEN Ha UMPPOBbLIX BXOAAX.
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PykoBoacTeo no npoektuposaHuio VLT® AQUA Drive FC 202

but 15, pesepc
Bbut 15 = 0: HeT peBepca.

But 15 = 1: peBepc. Mpn 3aBOACKOWN HACTPONKe 3HAYeHne
napametpa 8-54 Beibop pesepca ycTaHaBnMBaeT
ynpaBrieH/e peBepcom ¢ nomollpbio undposoro Bxoga. but
15 BbI3bIBaeT peBepc TOMbKO B TOM Cly4yae, ecsim BblbpaH
OAMH 13 CriefyloWmnX BapuaHToB: NocnefoBaTenbHana CBA3b,
nornyeckoe «M1» nnn nornyeckoe «M».

7.11.2 CnoBO COCTOAHUA, COOTBETCTBYIOLLEe
npodwunio MY (STW) (8-10 lNpogpusne
ynpasnerHusa = npodunb MY)

Bit
no.:

Follower-master

STW

Output freq.

130BA273.11

1514131211109876543210

PucyHok 7.17 Cnoso coctoanusa (STW) oT nogunHeHHOro

yCTpOIﬁCTBa K rnaBHomy

Bbut But =0 But =1

00 YnpasneHve He rotoBo [OTOBHOCTb K ynpaBneHuio

01 MNpuBop He rotos Mpusop rotos

02 Bbiber PaspeweHo

03 HeT own6kn OtknioueHmne

04 HeT owmnbkn OwwnbkKa (HeT oTKNIoUEeHNA)

05 3ape3epBMpPOBaHO -

06 HeT ownb6kn OTkntoyeHue ¢
6NOKMpPOBKOW

07 HeT npepynpexaeHua MpepynpexpeHune

08 CKopoCTb BpalleHua = CkopocCTb BpalleHua =

3afjaHne 3afjaHne

09 MecTHoe ynpaBneHue YnpaBneHue no wmnHe

10 YacToTa BHe gnanasoHa YacToTa B 3aflaHHbIX
npepenax

1 He ncnonb3yetca B pabote

12 MpuBog B HOpme OcTaHOoB, aBTOMaTUYECKUN
nyck

13 HanpsxeHne B Hopme MpeBbilweHne HanpaxeHnA

14 KpyTAwmin MomeHT B MpeBbilweHne KpyTALEero

Hopme MOMeHTa
15 Taimep B HOpme MpeBbilweHne Tanmepa

MNosicHeHne 6UTOB cOCTOAHNA

but 00, ynpaBneHve He rotoBo/rotoBO

But 00 = 0: npeobpaszoBaTeNib YaCTOTbl OTKIIOYAETCA.

But 00 = 1: cuctema ynpasneHua npeobpasoBaTtens
YacToTbl FOTOBA, HO HE rapaHTUPyeTCA NoslyyeHne NUTaHnA
CcunoBbiM 610KOM (MPU NUTaHUK CUCTEMbI YMpaBieHnsa oT
BHELUHEro UCTOYHMKa 24 B).

but 01, npnBog roTos:

Bbut 01 = 1: npeobpaszoBaTeNib HacTOTbl FOTOB K paboTe, HO
yepe3 undpoBble BXOAbI UM MO NOCHeA0OBaTeNIbHON CBA3N
nopaeTca KOMaHAa OCTaHOB Bblberom.

But 02, octaHOB BbibErom

But 02 = 0: NnpeobpasoBatenib YacTOTbl «OTMNYCKAET»
Asuratenb.

But 02 = 1: npeobpa3oBaTenb YacToOTbl 3anyckaet
ABUratenb KOMaHZOW nycka.

But 03, HeT ownbkU/oTKNIOYEHKE

Bbut 03 = 0: npeobpaszoBaTesib YaCTOTbl HE HAaXOAMTCA B
COCTOAHMM OTKa3a.

Bbut 03 = 1: npeobpaszoBaTenb YacTOTbl OTKoYaeTcA. [Ons
BOCCTAHOBNEHMA paboTbl HaxxmuTe [Reset] (Copoc).

But 04, HeT ownbku/owmnbKa (6e3 oTKNUeHMs)

Bbut 04 = 0: npeobpaszoBaTesib YaCTOTbl HE HAaXOAMTCA B
COCTOAHMM OTKa3a.

Bbut 04 = 1: npeobpaszoBaTeNib YacTOTbl OTOOPaXKaeT
owmnbKy, HO He OTKITIOYaeTCs.

but 05, He ucnonb3yerca
B cnose coctosHua 6uT 05 He Ncnonb3yeTcs.

Byt 06, HeT owmbkK / oTKAKYEHNEe C BNOKUPOBKOWA
Byt 06 = 0: Nnpeobpa3oBaTesib YaCTOTbl HE HaXoAMTCA B
COCTOAHMM OTKasa.

Byt 06 = 1: Nnpeobpa3oBaTesib YaCTOTbl OTKIIOYEH 1
6/10KMPOBaH.

but 07, HeT npepynpexaeHuna/npeaynpexgeHne
but 07 = 0: HeT npegynpexaeHnin.
but 07 = 1: noasmnnocb npegynpexaeHue.

But 08, ckopocTb# 3agaHne/CKOPOCTb = 3agaHue

But 08 = 0: gBMraTenb paboTaet, HO TeKyLlas CKOPOCTb
OT/INYaeTCA OT NPeayCTaHOBNEHHOrO 3afiaHnNA CKOPOCTU.
TakadA cMTyauma BO3MO»KHa, Hanprmep, Korga nponcxoant
pa3roH/3amepnfieHne npu nycke/ocTaHoBe.

Bbut 08 = 1: ckopocTb gBUraTensa COOTBETCTByeT
npefycraHOBIEHHOMY 3aJaHUI0 CKOPOCTMU.
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but 09, mecTHOe ynpaeneHve/ynpasnaeHve No wvHe

But 09 = 0: [OcTaHOB/cHpOC] BKNtoUaeTca Ha brnoke
ynpasneHua unu B 3-13 Mecmo 3adaHus BblbpaHo
MecmHoe ynpasneHue. MpeobpasoBaTenem 4acToTbl HeNb3s
YNpaBnATb MO NOCNefoBaTeIbHON CBA3N.

Bbut 09 = 1 o3HavaeT, YTo NpeobpasoBaTeslb YaCTOTbI
MOXeT YNpaBAATbCA No nepndepuinHom WnHe unm no
nocnenoBaTesibHON CBA3N.

but 10, npepen yacToThl BHe Arana3oHa

But 10 = 0: BbIXOAHAsA YacToTa AOCTUINA 3HAYeHMs,
yCTaHOBJIEHHOro B napameTpe 4-11 HuxH.npeden
ckop.0sueamena[o6/mMuH] unwn 4-13 BepxH.npeden
cKop.0gueamens [06/MuH].

But 10 = 1: BbIXOAHasA YacTOTa HAXoAUTCS B 3aflaHHbIX
npegenax.

But 11, He paboTtaet/paboTaeT

Bbut 11 = 0: gBuratenb He paboTaerT.

But 11 = 1: npeobpa3oBaTeNib YaCTOTbl MONyYaeT CUrHasn
nycka wnn BbixofHas yacTtoTa npesbiwaet 0 Iu.

but 12, npnBoa B HOpMe/OCTaHOBMEH, aBTO3aNyckK

But 12 = 0: BpemeHHbIN neperpes MHBEPTOpPa OTCYTCTBYET.
but 12 = 1: nHBepTOp OCTaHOBNEH M3-3a Neperpesa, HO
650K He OTK/IoYaeTcs 1 BO306HOBNAET pPaboTy, Kak TONbKO
neperpes npekpatiaeTca.

but 13, HanpaxeHue B HOpMe/Bbixod 3a nNpegen

But 13 = 0: HeT npegynpexaeHnii O HanPAXeHUN.

But 13 = 1: HanpAXeHNe B NPOMEXYTOYHON Lienun
NMOCTOAHHOIO TOKa CJIUWIKOM Mano WnN CSIULLKOM BeSNKO.

Byt 14, KpyTALWMI MOMEHT B HOpMe/BbIXoA 3a npeaen

Bbut 14 = 0: TOK gBUraTena MeHblle, YeM TOK NpeaesnbHOro
MOMEHTa, YCTaHOBJIEHHbIN B napameTpe 4-18 [Ipeden no
moky.

Bbut 14 = 1: npeBbllweH Npefen KpyTALWEro MOMeHTa,
yCTaHOBJIEHHOTO B 4-18 [pedesn no moky.

but 15, Tamep B HOpMme/BbIXOA 3a Npenen

Bbut 15 = 0: Talimepbl ANA TENNOBOW 3aWMTbl ABUraTena un
TennoBoW 3alnTbl Npeobpa3oBaTena YacToTbl He NepeLumn
npeaen 100 %.

Bbut 15 = 1: oguH u3 Tanimepos npesbicun npeaen 100 %.

Bce 6utbl B STW ycTaHaBnmBaoTca paBHbiMK «0», ecnu
yTpauyeHo coefiviHeHNe MeXAy AOMONHUTENbHBIM MOAy/eM
Interbus n npeobpasoBaTtenem 4acToTbl MMOO NPOU3OLLIO
HapyLUueHVe BHYTPEeHHen CBA3N.
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7.11.3 3HaueHMe 3agaHnA CKOPOCTU nepepayn no wuHe

3HaueHVe 3aflaHNA CKOPOCTW NepefaeTca B NpeobpasoBaTeslb YaCTOTbl KaK OTHOCUTENIbHOE 3HauYeHne B NpoLeHTax.
3HaueHne nepecbinaetcs B Buge 16-6MTHOro CnoBa; B Lenbix uncnax (0-32767) sHaueHne 16384 (4000 B 16-puyHOM
dopmate) cootBeTcTByeT 100 %. OTpUrLaTenbHble Yncna GopMaTUpPYHOTCA C MOMOLLbIO IBOMYHOIO AONOMHEHNA. TekyLan

BbixofHasA yactota (MAV) mMacwtabrpyeTca Takum e o6pa3om, Kak U 3afaHue no LunHe.

Master-follower

16bit

caw

Speed ref.

130BA276.11

Follower-master

STW

Actual output
freq.

PucyHOK 7.18 3HaueHMe 3afaHnA CKOPOCTM Nepeaaymn no wnHe

3apaHve n MAV macwtabupyioTca, Kak nokasaHo B PucyHok 7.19.

Par.3-00 set to

(1) -max- +max

Par.3-00 set to

(0) min-max

-100% 0% 100% 2
~
N
(CO00hex) (Ohex) (4000hex) <
R
Reverse Forward
Par.3-03 0 Par.3-03
Max reference Max reference
0% 100%
(Ohex) (4000hex)
7777777777777 ’7 —
\
| Forward
\
Par.3-02 Par.3-03

PucyHok 7.19 3apaHue n MAV

Min reference

Max reference
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8 YcTpaHeHmne HencnpaBHOCTEN

8.1 CoobLeHnsa o cocTosHUN

I'Ipenynpe)quHme mnnn aBapVIVIHbIVI CUrHan nojaeTca CoOOTBETCTBYOWMM CBETOAMOOOM Ha nepenHeVl naHenn
npeo6pasoBaTenﬂ 4acToTbl M OTO6pa>KaeTCﬂ Ha gucnnee B Buae Koaa.

I'Ipenynpe)quHme npoaoMKaeT nogaBaTbCA A0 TEX NOP, NOKa He 6y,D,ET yCTpaHeHa NpurynHa ero noABeHUA. I'IpM
onpeaeneHHbIX yaioBuax pa60Ta ABuratena MOXeT NpoAoKaTbCA. WHorpa, Ho He Bcerga, npepynpexpawowne coobuieHuns
moryTt 6bITb KpUTN4yeCKNMHn.

B cnydae aBapVIIZHOFO CUrHana npeo6pa3OBaTenb 4yacToTbl OTKNYaeTca. Ana BO30OHOBNEHUSA pa6OTbI aBapMVlele CUrHanbl
LOJMKHbI 6bITb C6pOLLIeHbI nocne ycTpaHeHNA X NPpUYnHbI.

MpepycmoTpeHo yeTbipe cnocoba nepesanycka:
1. HaxaTtmem kHonku [Reset] (C6poc).

2. Yepes undpoBsoit BXxoa ¢ nomollbio dyHKLumn «Copocy.
3. Mo nocnepoBaTenbHOW CBA3W/LONONHUTENIbHON NepudepniiHoN WKHe.

4, MyTem aBTOMaTMyecKkoro copoca c nomoubio GyHKUMM [Auto Reset] (ABTomaTnueckuin cbpoc), kotopas
yCTaHoBMeHa No ymonuanuio ana npusoga VLT® AQUA Drive FC 202. Cm. 14-20 Pexum c6poca B VLT® AQUA Drive FC
202 Pykosodcmee no npozpammupo8aHuro

YBENOMJIEHU

Mocne pyuHoro c6poca AnA nepesanycka ABuratensa Hy»kHo HaxkaTb [Reset] (C6poc), [Auto On] (ABTOmMaTUUYeCKUn NycK)
vwnn [Hand On] (PyuHoli nyck).

Ecnun aBapuiiHbIn crrHan He yaaeTcsa cOpOCUTb, 3TO MOXKET OOBbACHATLCA TEM, UTO He YCTPaHeHa ero NpuumMHa Uam 4to
AaBapPUINHBIN CMTHan Bbi3blBaeT OTKNOUEHME C BIOKMPOBKON (CM. Takxke Tabsuya 8.17).

ABapuiiiHble CMrHarbl, Bbi3blBaloLMe OTKOUYeHME C GIIOKMPOBKON, 06eCneunBaloT AOMOMHUTENbHYIO 3alWmMTy, KOTopas
3aKN0YaeTca B TOM, UTO Ana cbpoca aBapuHOro curHana cnegyert NpefBapuTeNibHO BbIKNIOUMTb ceTeBoe nuTaHue. Mocne
NMOBTOPHOIO BKJIIOUYEHMS NUTAHMA Npeobpa3oBaTesib YacToTbl NepecTaeT ObiTb 3a6I0KNPOBAHHBIM, I MOXHO NPOU3BECTY
cbpocC aBapuNHOrO CMrHana nocie YyCTpaHeHNA ero NpUUYmnHbI.

ABapuiiHble CUTHarbl, KOTOpble He Bbi3bIBAlOT OTK/IIOUEHMS C GITOKMPOBKOM, MOTYT COPAChIBaTbCA TakKe C MCMONb30BaHMEM
byHKUMM aBTOMaTUYecKkoro cbpoca B 14-20 Pexum cbépoca

YBENOMJIEHU

Bo3moX<eH aBTOMaTU4eCKUIA BbIXOA 13 pexnma oxungaHua!

Ecnn B Tabnuya 8.1 ans Kopa ykasaHbl 1 NpeaynpexaeHne, 1 aBapuinHblin CUrHas, 3To O3Hauaert, Yto nmbo nepeg
aBapUNHBIM CUTHANOM MOABAAETCA NpeaynpexaeHune, MM60 MOXHO 3aAaTb, UTO LOMKHO MOABAATLCA NPV AAHHOW
HENCNPaBHOCTU — MpeaynpexXaeHve Uan aBapuiHblin CUrHa.

OTO MOXHO BbIMONHUTb, Hanpuwmep, B 1-90 Tennosasa 3awuma dsueamerns. Mocne aBapVIVIHOI'O CUrHana nnn oTKnK4yeHnA
LBUraTenb BbINOSIHAET OCTaHOB Bbl6Erom, a Ha npeo6pasoBaTene 4acCTOTbl MUratoT aBapVIVIHbIVI CUrHan n npegynpexneHve.
MNocne Toro Kak HEeNCNpaBHOCTb YyCTPaHEHa, NPOAOIKAET MUTaTb TONIbKO aBapMVleuh CUrHan.
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YcTpaHeHue HencnpaBHocTeNn

PykoBoacTeo no npoektuposaHuio VLT® AQUA Drive FC 202

Hom |OnucaHne Mpepynp | ABapuiiHbIn ABapunHbIN Ccbinka Ha
ep expeHve curHan/ curHan/oTknoveHne napameTtp
OTKNIoYeHne C 6noknpoBkom
1 Huskoe HanpseHne ncrouyHmka 10 B X
2 OwwnbKa pencreytolero Hyns (X) (X) 6-01 OyHKUMA npwn
Tanm-ayTe Hyns
3 Het pBuratens (X) 1-80 OyHKUMA Npu
ocTaHoBe
4 O6pbiB pasbl NUTaHKA (X) (X) (X) 14-12 OyHKUMA npn
acuMmeTpun cetu
5 MoBbIWeHHOe HanpsXeHWe B Lenu nocT. Toka X
6 MoHWXeHHOe HanpsAXKeHVe B Lenn nocT. ToKa X
7 MNoBbIWeHHOe HamnpsXeHne NocT. TOKa X X
8 lMoHMXeHHOe HanpAXeHne NOCTOAHHOro ToKa X X
9 Meperpy3ka nHeepTopa X
10 Cpabotano 3TP: neperpes asuratens (X) (X) 1-90 Tennosas 3awuTta
nBuratens
1 CpaboTtan TepmMuCTOp: Neperpes ApuratTens (X) (X) 1-90 TennosasA 3awuTa
nBuratens
12 MNpepen momeHTa X
13 Meperpyska no TOky X X
14 KopoTkoe 3amblKaHve Ha 3emiio X X X
15 HecoBmecTumocTb annapaTtHbIX CpeacTs X X
16 KopoTkoe 3ambikaHune X X
17 Talim-ayT KOMaHAHOro CrloBa (X) (X) 8-04 OyHKunA
TaimayTa ynpasneHus
23 OTKa3 BHYTPEHHEro BeHTUnATopa
24 OTKa3 BHELHero BeHTMnATopa X 14-53 KoHTponb
BEHTUJI.
25 KopoTkoe 3ambiKaH/e TOPMO3HOro pe3uctopa X
26 MpepenbHaa MOLWHOCTb Ha TOPMO3HOM pe3ucTope (X) (X) 2-13 KoHTponb
MOLLHOCTMN
TOPMOXeHUs
27 KopoTkoe 3ambiKaHe TOPMO3HOro npepbiBaTens X X
28 MNpoBepka Topmo3a (X) (X) 2-15 MNposepka
TOpMO3a
29 MNeperpes npusoaa X X X
30 OtcyTcTByeT dpasa U guratens (X) (X) (X) 4-58 OyHKUMA npu
ob6pbiBe dasbl
OBuratens
31 OtcyTcTBYeT dpasa V gsuratens (X) (X) (X) 4-58 OyHKUMA npu
ob6pbiBe dasbl
nBuratens
32 OtcytcTByeT pasa W asuratens (X) (X) (X) 4-58 OyHKUMA npu
ob6pbiBe dasbl
nBuratens
33 OTKa3 13-3a 6pocka ToKa X X
34 OTKa3 CBA3UN MO WnHe nepudepuinHon WrHe X X
35 BHe uyacTtoTHOro granasoHa X X
36 HencnpaBHOCTb ceTu nuTaHuA X X
37 MNepekoc da3 X X
39 [atunk pagunatopa X X
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YcTpaHeHue HencnpaBHocTeNn PykoBoacTeo no npoektuposaHuio VLT® AQUA Drive FC 202
Hom |OnucaHne Mpepynp | ABapuiHbIn ABapunHbIN Ccbinka Ha
ep exaeHvne curHan/ curHan/oTknoveHne napameTtp
OTKJNIOYEeHne c 6noKnpoBKom
40 Meperpy3ka undpoBoro Bbixoaa, knemma 27 (X) 5-00 Pexxum
unédposoro Beoaa/
BblBOAa, 5-01 Knemma
27, pexum
4 Meperpy3ka undpoBoro Bbixoaa, knemma 29 (X) 5-00 Pexxum
unédposoro Beoaa/
BblBOAa, 5-02 Knemma
29, pexum
42 Meperpy3ka unédposoro Bbixofa, Knemma X30/6 (X) 5-32 Knemma X30/6,
uundp. Bbixoa (MCB
101)
42 Meperpy3ka unédposoro Bbixofa, knemma X30/7 (X) 5-33 Knemma X30/7,
undp. sbixoa (MCB
101)
46 MutaHne cunoson nnatbl X X
47 Huskoe HanpsaxeHune nutaHua 24 B X X X
48 Hun3koe HanpsaxeHne nutaHua 1,8 B X X
49 MNpegenbHaa ckopocTb X
50 Ownbka Kkanmbposkn AALL X
51 AAL: nposepuTb Unom 1 Inom X
52 AA/[l: HM3Koe 3HaueHue Inom X
53 AAL: cnMWKOM MOLLYHbIV ABUraTenb X
54 AAL: CAMWKOM ManoOMOLLHBIN ABUraTesNb X
55 AA[l: napameTp BHe Amana3oHa X
56 AA[l npepBaHa nonb3oBatenem X
57 Tanm-ayt AAL X
58 AA[l: BHyTpPEHHAA HencnpaBHOCTb X X
59 MNpepen no Toky X
60 BHewwHAA 610KMpOBKa X
62 [OCTUrHYT MakcMManbHbIN Npefen BbIXOAHOM X
YacToThl
64 Mpegen no HanpsaXeHWto X
65 MNeperpes nnatbl ynpasneHna X X X
66 Huskaa Temnepatypa paguatopa
67 MN3meHeHa KoHUrypaumsa JONONHUTENbHbIX X
YCTPOWCTB
68 Safe stop activated (be3on. ocT.) XV
69 Temn. cunosoi nnatbl (ToNbKo TUNopasmepsbl E- n X X
F)
70 Heponyctumas koHourypauma MY X
71 BesonacHbin octaHos PTC 1 X X"
72 OnacHblil OTKa3 X"
73 ABTOMaTMYeCKUiA nepesanyck npu 6esonacHom
ocTaHoBe
76 Hactpoinka moayna MOLWHOCTH X
79 Heponyctumasa koHdurypaumsa PS X X
80 MprBoOA MHUUMANM3MPOBAH CO 3HAYEHUAMN MO X
YMOnuYaHuo
91 HenpasunbHble yCTaHOBKM aHanorosoro sxofa 54 X
92 MoTok oTcyTcTBYeT X X 22-2* ObHapyxeHue
omcymcmaus nomoka
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YcTpaHeHue HencnpaBHocTeNn PykoBoacTeo no npoektuposaHuio VLT® AQUA Drive FC 202

Hom |OnucaHne Mpepynp | ABapuiHbIn ABapunHbIN Ccbinka Ha

ep exaeHvne curHan/ curHan/oTknoveHne napameTtp

OTKJNIOYEeHne c 6noKnpoBKom
93 Cyxon xop Hacoca X X 22-2* ObHapyxeHue
omcymcmaus nomoka

94 KoHeL, xapakTepuctukm X X 22-5* KoHey,
Xapakmepucmuku

95 O6pbIB peMHA X X 22-6* O6bHapyxeHue

06pbI8a pemMHaA

96 3afilepxKa nycka X 22-7* 3awuma om
KOPOMK020 Yukaa

97 3apepxKa oCTaHOBa X 22-7* 3awuma om
KOPOMKO020 Yukaa

98 OTKas yacos X 0-7* Hacmpotiku yacos

104 HencnpaBHOCTb CcmellvBaloLLEro BeHTURATopa X X 14-53 KoHTponb

(tonbko TUnopasmep D) BEHTUI.

220 OTKnloyeHne 13-3a neperpysKku X

243 TopmosHon IGBT X X

244 TemnepaTypa pagnatopa X X

245 [atumk paguaTopa X X

246 MutaHune cmnoBon nnatbl X X

247 Temn. cunoson nnatbl X X

248 Heponyctumas koHourypauwms PS X X

250 HoBas 3anyactb X

251 HoBbIn Kog Tuna X X

Ta6nuua 8.1 MNepeueHb KOJOB aBapuiiHbIX CUTHaNOB/NpeaRynpeXAeHnn

(X) 3asucum om napamempa
1) Heso3moxeH asmomamuyeckuti cbpoc ¢ nomowbto 14-20 Pexum cbpoca

OTKnloyeHre — feicTBMe NpU NOABNEHUN aBapUNHOro curHana. OTKloYeHMe Bbi3blBaeT OCTAHOB [iBUraTens Bblberom u
MOXeT 6bITb copolleHo HaxaTtem [Reset] (Co6poc) unu BbinosHeHEM cbpoca C NoMoLLblo LMppoBoro Bxoaa (rpynna
napameTpoB 5-1* Ljughpossie 8xo0el, napameTp [1] Copoc). VicxopHoe cobbiTve, Bbi3BaBLUee aBapUHbIA CUTHAN, He MOXeT
noBpeanTb NpeobpasoBaTeNb YacTOTbl UK CO3[aTb OMacHble ycioBmA paboTbl. OTKOYeHMe C 6NOKMPOBKON — 3TO
AeiicTBMe NPY NOABMEHUM aBapPUNHOW CUTYaLIMN C BO3MOXHOCTbIO MOBPEXAeHNA Npeobpa3oBaTens 4acToTbl Un
MOAKMIOUEHHBIX K HEMY MexaHn3MoB. OTKNoUeHne ¢ 6IIOKMPOBKOMN MOXKET ObiTb COPOLLIEHO TONBbKO MyTEM BbIKIIOUYEHWSA 1
nocrenyoLero BKAYEHUA NUTaHUA.

MpepynpexpeHune KEnTbIn
ABapUNHbIN curHan MUraloLWnin KpacHbI
OTKntoueHme ¢ 6GNOKNPOBKOM KENTbI U KpacHbIN

Ta6bnuua 8.2 CBeTognoaHas MHAMKaUuA

MG20Z150 - VLT® aBnseTca 3aperucTprpoBaHHbIM TOBapHbIM 3HaKOM KomnaHum Danfoss 209



Dottt

YcTpaHeHue HencnpaBHocTeNn

PykoBoacTeo no npoektuposaHuio VLT® AQUA Drive FC 202

ABapuiiHbIfl KOA 1 pacliMpPeHHOE CNI0OBO COCTOAHUA

But 16-pnyH. [ecatnyH. CnoBo aBapuiiHom CnoBo npepynpexaeHna PacwmpeHHoe cnoso
CcUrHanusauyum COCTOAHUA

0 00000001 1 MpoBepka Topmo3sa MpoBepka Topmo3a MN3meH-e ckop.

1 00000002 2 Temn. cun.nnatbl Temn. cun.nnatol BoinonHaetca AAL

2 00000004 Mpo6oi Ha 3em. Mpo6oi Ha 3em. Myck no/npotus yacosow

CTpenKku

3 00000008 8 Temn. nnatbl ynp. Temn. nnatbl ynp. CHuX.3apaHna

4 00000010 16 Het cBsizm ¢ MY Het cBasm c MY YBen.3agaHus

5 00000020 32 Meperpy3ka no Toky Meperpy3ka no Toky O6p.cBA3b,MaKC.

6 00000040 64 MNpenen momeHTa MNpenen momeHTa O6p.cBA3b, MUH

7 00000080 128 Meperpes asurat MNeperpes gsurat BbicoKkmnin BbIXOQHOM TOK

8 00000100 256 STP:neper.nBur. OTP:neper.gsur. Hwn3Knin BbIXOQHOW TOK

9 00000200 512 MNeperpys nHsepT MNeperpys vHBepT Bbicokana BbixogHaa yacToTa

10 00000400 1024 MoHMX Hanpax MoHwX Hanpax Huskana BbixogHaa yactoTta

1 00000800 2048 MpeBbilw HanpaXx MpeBbil HanpaX Mposepka Topmo3za OK

12 00001000 4096 KopoTkoe 3ambikaHue | MoHMX Hanpsax Makc.Topmox.

13 00002000 8192 Bbpocok Toka MoBbIWw Hanpsax TopmoxeHune

14 00004000 16384 O6pbIB dazbl O6pbiB da3bl BHe puanazoHa ckopocTtn

15 00008000 32768 Céon AALL HeT psuratena KoHTponb nepeHanpsaxeHns

aKTVBeH

16 00010000 65536 Owwubka Hyns Owwmbka HynA

17 00020000 131072 BHyTp oTKa3 10B Hu3K.

18 00040000 262144 Meperpy3 T pe3 Meperpys T pe3

19 00080000 524288 O6pbiB dazbl U TopM.pe3ncTop

20 00100000 1048576 O6pbiB dasbl V Topmo3sHon IGBT

21 00200000 2097152 O6pbiB dazbl W Mpepen ckopocT.

22 00400000 4194304 OrkasFieldbus OrtkasFieldbus

23 00800000 8388608 Huskoe 24 B Hu3koe 24 B

24 01000000 16777216 OTKa3 nutaHua OtKa3 nutaHua

25 02000000 33554432 Huskoe 1,8 B Current Limit (Mpepen no Toky)

26 04000000 67108864 Topmo3Howm pesnctop |Hu3kaa temn.

27 08000000 134217728 Topmo3sHown IGBT MNpenen HanpsaxeHna

28 10000000 268435456 M3m. pon. yctp. He ncnonb3yetca

29 20000000 536870912 Mpusop He ncnonb3yetca
VNHNLMANN3NpoBaH

30 40000000 1073741824 besonacHbIn octaHoB | He ucnonb3yetca

Ta6nuua 8.3 OnucaHue aBapuINHOro Kopa, cnoBa npeaynpexaeHua U paclinpeHHoro csoBa coCctoAHnA

ABapuiiHble KOAbl, COBa NPeAynpexaeHna U paclivpeHHble CfloBa COCTOAHMUA MOTYT CYMTbIBATbCA A1A ANArHOCTMKM MO
LWNHe NoCNefoBaTeNbHOM CBA3WN UK MO AOMNOAHUTENbHON NepudepuninHoin wnHe. Takxke cm. 16-90 Crogo asaputiHol
cueHanusayuu, 16-92 Crnoso npedynpexoeHusa n 16-94 Pacwup. c/1080 COCMOAHUA.
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AndaBuUTHbIN yKasaTenb

D
DeviceNet 87
E
Ethernet IP 88
L
LCP
LCP 9,11,72
101 87
102 87
M
MCA
101 87
104. 87
108 87
MCB
101 87
105 87
107 87
109 87
114 87
MCF 103 87
MCO
101 87
102 87
MCT
10 168
31 169
P
PELV — 3awmTHoe CBepXHN3KOE HanpsKeHME..................... 38
Profibus
Profibus 87
DP-V1 168
R
RCD
RCD 11
(daTumk ocTaToYHOro TOKa) 80
RS-485 184
\Y
VVCplus 12
A
AAL 176
ABapuiiHas ocTtaHoBKa IEC ¢ pene 6e3onacHoctu Pilz........ 81
ABapuiiHble CUTHanbl N NPEAYNPEKAECHUA. .......cccvvneennecnns 206

ABTOMaTnyecKas
aflanTauma gBuratens 5
ajanTtauua geuratens (AAL) 165
agantauma  ans  obecrnevyeHUs  3KCMyaTaLMOHHbIX

XapaKkTepuctuk...... 62

ABTOpPCKOE MpPaBoO, OrpaHUYeHne OTBETCTBEHHOCTU W

npaea Ha BHECEHME N3MEHEHMWI...... 8

ArpeccuBHas oKpy»atowas cpefa 16
AKyCcTU4eCKNi Wym 59
AntoMmnHneBble NPOBOAHNKMN 116
AHanorosble
BXO[bl 10,55
BXOfbl HanpskeHUsa — KneMmMbl X30/10-12......oceereerrrneenne 65
BbIX0bl — Knemmbl X30/5+8 65
AHanorosbliin BbIxof, 56
b
ba3oBbIl Kackap-KoOHTponep 69
be3onacHbI octaHoB + pene Pilz 81
Bonee BbICOKOE KaUYeCTBO YNPABMECHUSA. .......curveeremeemnersersecnne 19
B
Beop
C ncnonb3oBaHWeM ynnoTHeHus/Kabenenposopga — P21
(NEMA 1) n IP54 (NEMA12)...... 111
C WCMonb3oBaHWeM YNOTHeHuA/Kkabenenposopa, 12-
umnynbcHbin — IP21 (NEMA 1) n IP54 (NEMA12)...... 113
Bepcun MO 88
Bepcua nporpammHoro o6ecrneyeHuns n paspeLieHus....... 14
BuGpaLoHHbIE 11 YAAPHBIE BO3AENCTBUSA....urneeevensereerasseceenes 17
Bunka ceTeBoro pas3bema 114
BnaxHocTb Bo3ayxa 16
BHeLWHWI NCTOYHNK NMUTAHNA 24 B NOCT. TOKA......occevvvrerrrrenee 67
Bpemsa HapacTaHusa 60
BPEMA PA3PAOKN! 14
Bxopamun/Bbixogamn ANA BXOAOB YCTABOK.......ccuceemermnccssneens 67
BxoAHaA NONAAPHOCTb KNEMM YNPABAEHUA.........ccumcrvnrrnnens 126
BxopoB npeobpasoBaTeneil/gaTumkos 67
BbiGer 203, 9,201
BbI60p aHaNOroBbIX BXOAOB/BBIXOOB...........cewemmeremsecessneeeens 67
BbipaBHuBalowmi kabenb 173
BbicOKOBONbTHbIE UCNbITAHUA 169
BbixogHaA MOWHOCTb ABUraTens 54
BbixogHble
dunbTpbI 73
xapakTtepuctukm (U, V, W) 54
BbIxoA0B ANA NCNONMHUTENBbHBIX YCTPOMNCTB......counevescnnserraens 67
Bbixopbl pene 57
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r

FabapuTHble

1 NPUCOEAVHNTENbHbIE pPa3Mepbl
pasmepbl

nasHbIN NpuBoA,

A

[aHHble c nacnopTHOI TabnnuKkn

n

U3snyyeHne 35
188 MmnynbcHble BXoabl 56

MmMnynbcHbI Nyck/ocTaHOB 175

70,71

NHupekc (IND) 189

MHTennektyanbHoe IOrnyeckoe yrpasieHHUe................... 176
165 Wcnonb3oBaHue Kabenen, COOTBETCTBYIOLNX

Tpeb6oBaHuam SMC...... 172

Oatumuk " B
OCTAaTOUYHOIO TOKa 174 CTOYHUK NUTaHuA 24 B nocT. ToKa 81
Temnepatypbl Ni1000 68
Temnepatypbl Pt1000 68 K
AnpeKTuBa Ka6enu
0 MaLIMHHOM 060PYA0BAHUMN (2006/42/EQC)......sivvsnrrens 14 Ka6enu 129,150
0 HM3KOBONbTHOM 06opyfoBaHuK (2006/95/EC)................ 15 ABuraTeneil 116
no 3MC (2004/108/EC) 15 ABuratens 170
[npektuse no IMC 2004/108/EC 16 ynpaenenus 170,121,122,124,126
JnuHa Ka6enb
1 ceyeHne Kabeneit 55,116,130, 153 usB 87
Kabens ynpasneHus 121 Ana LCP 87
Tenerpammbl (LGE) 187 Ka6enbHas NpoBO/iKa TOPMO3HOIO PE3NCTOPA......crvcrveree 41
AononHutensHoe Ka6enbHble 3a>KMMbl 170
aHanorosoe ycTponcTeo BBOAa/BbiBoga MCB 109.............. 67 .
pene 66 KabenbHbil 3aXkum 173

JlononHuTenbHble
yCTpOWCTBa Ana Tunopasmepa F

KaCKaAVIpOBaHVIe HacocoB C YepepoBaHmem Bepyujero

80

Hacoca...... 180

YCTPOWCTBA M MPUHAANEXHOCTA 64 KnemmHble Konoaku 87
HdononHnutenbHbIN Knemmbl
KacKafiHbI KOHTpoiep 69,70 37 43
Moaynb 66 NAMUR 80
Nocryn ynpasneHus 119
K KneMmam yrpasJieHus 119 Kopbi
K NpoBogam 107 owWN6OK H6a3bl AaHHbIX 197
byHKumin, nogpepxmeaemble Modbus RTU.......cveceecenn. 196
3 KomaHpHoe cnoBo 201
3arpy3Ka HacTpoeK npueopaa: 169 KOMMyHaHbHOI‘/'I 2N1IeKTpoceTn 36
3aaaHue ot noTeHyMomeTpa 175 KomneHcame KO3¢¢VIL|I/IGHT3 MOLUHOCTIN (cos (p) ................ 19
3asemneHne Komnnekr
3asemneHue 173 ans LCP 87
3KPaHMPOBaHHbIX/3ALLMLLEHHbIX Kabenel ynpaBneHus......... Ans HapyxxHoro moHtaxa/ NEMA 3R ans kopnycos Rittal
173 2
3aKOHbI NPOMNOPLMOHANILHOIO YNPABNEHUA..........cooveeeee. 18 KomnneKTbl TbIbHOIO KaHana OXAaMAEeHN A........ceeverneenecs 74
3ameyaHNA NO TEXHNKE BE30MACHOCTM........ceummnreeercerrnernereeees 13 KoHpykTuBHOE M3nyyeHne 35
3aMKHYTbIA KOHTYP CTPYKTYPbl YIIPABAEHUA. .....cuvcvvecrernnnee 26 KoHntponb
Hapy»XHOW TemnepaTypbl 81
3awwra conpotueneHus nonauum (IRM) 81
3awuTa 38
ABuratens 54 KoHdurypatop npusopa 82
OT KOPOTKOTO 3aMblKaHW1A 17 KoppeKumio Ko3pGULNEHTA MOLHOCTW..........coonmemnrevsvsenssennnns 19
OT Nneperpysku rno Toky 17
napannenbHbIX Lenei 117 Koa¢duumeHT mowHoctn 12
3awuTbl 16 KnA 59
3HaueHNs NapameTpoB 198 KpaTkoe onncaHune npotokona 185
KpyTtawmin momeHT 128
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M
MectHoe (Hand On) un paucraHumoHHoe (Auto On)
ynpasneHue...... 25
MexaHnYeCcKnin MOHTaX< 99,103
MHoro3soHHoe ynpasneHune 67
Mopaynb 6€30NacHOro 0CTAaHOBA (OMLA).........ceummreeercerancennne 43
MomeHTe nHepunn 41
MoHTax
B pAd 103
OONOJTHUTENbHbIX BXOAHbIX MiaT 77
Ha 60MbLUVX BbICOTAX HAZl YPOBHEM MOPH....ccumreesmreessresssnes 13
Ha noacCTaBKe 76
CMcTeMbl 6€30MacHOro OCTaHoBa 166
MowHOCTb TOPMOXKEHUNA 11,40
H
HarpeBaTtenibHble NPUOOPbI Y TEPMOCTAT......uccevmnrersnressneceens 80
HanpsaxeHve aBuratena 60
Hacoc ¢pukcrnpoBaHHOI CKOpOCTU 70
Hacocbl nepemeHHOI CKOpoCTH 70
HacTtpoiika perynaropa ¢ 3aMKHYTbIM KOHTYPOM................. 32
HeypauHoe 3aBepilueHne AA[] 165
Homepa
OnA 3aKasa 82
OnA 3aKasa 3

anAa 3aKasa. HononHutenbHbie YCTpOIhCTBa n

npUHagNexHocTu...... 87

AnA 3aKa3a. TopMO3Hble pe3ncTopbl 97
INA 3aKasa. YCOBepLUeHCTBOBaHHble GUIbTPbI FAPMOHUK
...... 88
HomuHanbHas ckopocTb BpalieHus Baaa gBuratensi......... 10
0]
O6ecneueHne SMC 185
O6wee onncaHve 70
O6wue

BOMPOCHl 3alWTbl OT W3MlyYEHUA B COOTBETCTBUMU C
TpeboBaHuamu IMC...... 32

BOMPOCHI N3/TyYEHNA FAPMOHNK 35

coobpakeHus 107,108
OKoHuYaTeNbHaa HacTPOKa N TECTUPOBAHUE...................... 165
OKpy»<atoLyme ycnosus 58
OnpepeneHus 9
Oxna)kgeHune

OxnaxkpgeHue 61,109

C MOMOLLbIO BEHTUALNOHHOIO KAHAMA eeueeverseensensersesseeancs 109

c3aamn 109
n
NakeT ¢ KOMMNEKTOM NPUHAAIEXKHOCTEN, KIeMMbl

ynpasaeHus...... 88

Mapametpbl gBuratens 176
MacnopTHas Tabnuuka gsurartensa 165
Mepekniouatenn S201, S202 n S801 126
MNepeuyeHb KOAOB aBapuiHbIX CUrHanoB/npeaynpeXaeHnn
...... 209
lNukoBoe HanpA)KeHWe Ha ABuraTene 60
MutaHune
BHELUHEro BeHTUnATopa 161
oT cetn 12
ot cetn (L1, L2, L3) 54
MnaBHoe perynupoBaHune pacxoaa 1 faBNeHUA................... 19

I'InaHmpOBaHme MOHTa»a C y4eTOM mMmecTa YCTaHOBKMW..... 104

Mnata

ynpasneHus 88
ynpasneHus, sbixod 10 B nocT. Toka 57
ynpasneHus, Bbixod 24 B nocT. Toka 56
ynpaBfieHus, nocsiefoBaTenbHaA CBA3b yepe3 uHTepdenc
RS-485...... 55
ynpaBneHus, nocnefoBaTenbHasA cBA3b yepes nopt USB......
58
nnK 173
MoaroTroBka nNaHenen ynnoTHeHNA Ansa Kabenei.............. 114

MopknioyeHne
3a3emneHuns 114
3aWMTHOrO 3a3emMneHuns 169
K ceTtn 114
kabens anekTponBUraTens 115
cetn 186
LWKNHbI RS-485 167
3NeKTPonnTaHuA 129
SNeKTPONUTaHNA 12-UMMNYNbCHOTO MPUBOAA. ...cuuecesirescrneins 150
Mogbem 105
MopT nocnepgoBaTenbHOM CBA3N 10
MopapokK nporpammunpoBaHuna 31
MocnepoBaTenbHaA CBA3b 58,173
MNMoTok Bo3ayxa 109
MpaBuna TexHUKn 6e3onacHoCTn 13
MpepoxpaHutenun 117,129,150
MNpepynpexaeHne o BO3MOXHOCTU HernpeAHaMepeHHOro
nycka...... 13
Mpeo6pasoBatenb YactoTbl ¢ Modbus RTU...........cconnnenn. 192
Mpuemka npeobpasosaTtens 4acToTbl 105

Mpumep
6a30BOW CXeMbl MOAKNIOYEHUA
MNWA-perynatopa ¢ 3aMKHYTbIM KOHTYpPOM

MpuHyMnNuanbHaa cxema 67

MpoBepka 6e30nacHOro octaHoBa Npu NycKoHanaake... 167

MporpammHoe o6ecneuyeHue MK 168
MNpomexxyTouHas uenb 59
MNpomexyTouHon uenun 41
MpomeXyTouHbI TOK 60
Npodunb MY 201
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Myck/ocTtaHoB 175
MyckaTenb TMNa «3BE3Aa/TPEYTONBHUKY.......ccermrruerecermserssane 20
P
Paboune xapaKTepucTUKM NnaTbl yNPaBAeHU . ............ce... 58
Pa3BA3biBaloLas NaHesNb 115
Pa3oMKHYTbIl KOHTYP CTPYKTYpPbl YNIPaBAEHUA.........cvennens 25
PaspelwueHuna 9
Pasbem

D-Sub 9 ansa Profibus 87

USB 119
PacnakoBKa 105
PacnonoxeHue Knemm 141
Pacxopa, nsmeHsawweroca B Te4eHne 1 roga..........eeenne 18

PaclwimpeHHbIl KackagHbli KoHTponnep MCO 101 wu
YnyuuweHHbIN KackagHbln KoHTponnep MCO 102...... 69

Pexxum
Pa3oOMKHYTOro KOHTypa 70
C NMOCTOAHHbBIM KPYTALYMM MOMEHTOM (PEXUM CT)....ccovnnneee 61

Pexxumbl Cc nepemeHHoOl (KBagpaTU4YHO 3aBUCUMOI)

BEJIMYNHON KpyTALero momeHta (VT)...... 62
Pe3epBHOe NuTaHMe ANA TaKTOBOrO reHEPATOPA.......cvuvveeene 67

Pe3epBHbIi nctouHnk MCB 107 Ha 24 B noct. Toka (gon.
ycTtpoincteo D)...... 2

Pe3synbTaTbl
ncnbiTaHmin Ha SMC 35
NPOBEPKUN Ha FTAPMOHUKN (M3NYUEHNE).cou.cveeeneenrecrersrecerascreanne 36
PyuyHas HacTtponka NMUJ-perynaTtopa 32
PyuHble nyckatenu gsurarenen 81
C
CBo60ofHOE NPOCTPAHCTBO 107
Cunosble kKnemmbl Ha 30 A ¢ 3aWMTON NpefoxpaHUTenem
...... 81
Cumsonbli 9
CrHycompanbHble GunbTpbl 73
CriHycompanbHbliii GunbTp 115,130,153
Cuncremy ynpasneHua ana sgaHnn 67
CnepAawwmn npnsog, 70
CnoBo cocToAHNA 203

CHMKeHune
HOMWHANbHbLIX MapaMeTPOB Npu paboTe Ha HU3KOW
CKOpPOCTHU...... 61

HOMMWHAJIbHBIX ~ XapakKTepUCTMK B CJlyyae  HU3KOro

aTMocdepHOro faBneHus...... 61
CoepunHeHue MK c MY 168
CoKpaueHusa 9
CootBetcrBue Tpe6oBaHuam CE n mapkuposka CE............. 14
CocTosAHMe 1 paboTta cucrembl 180
CoxpaHeHue HacTpoek npueoga: 169

Cnucok nutepaTypbl 8
CpepactBa 1 GyHKLMM 3aLLMUTbI 54
CpepnctBo KOHOUTrypupoBaHUA MCT 10.........ceeeeneceeeecennne 168
CpoK oKynaemoctu 18
Crpoka Kofia Tmna 82
Coepa peiictBus mapkuposku CE 15
Cxema coefuHeHU AnNA yepefoBaHMA Bepyllero Hacoca
...... 182
CynTtaTtb C pernucTpoB BpeMeHHoro xpaHeHus (03 16-puuH.)
...... 200
T
Tennosas 3awiuTa gBuratens 204, 41
Tepmucrop 12
Tok
yTeykn 38
YTEeUKM Ha 3emsTio 169, 38
TopMoKeHne NOCTOAHHbIM TOKOM 201
Topmo3Horo pesncropa 39
TopMo3Hble pe3ncTopbl 72

Tpe6OBaHl/Ie no TeXHnKe 6e3onacHoCTU AanAa

MexaHunuyeckoro obopygoBaHuA..... 104

Tpe6oBaHusa
K N3N1yYEHWIO FapMOHUK 36
K MOMEX0YCTOMUYNBOCTH 37
no n3snyyeHuio 34
y
YKasaHua no ytunusauum 14
YpoBeHb HanpaxeHus 56
YcnewHoe 3aBeplieHne AAl 165

YcTaHOBUTE NpeAenbHYl0 CKOPOCTb BpalleHuA N Bpems
M3MeHEeHUA CKOPOCTU...... 165

YcraHoBKa
KOMMJEeKTa TbIIbHOTrO KaHana oxnaxaeHua B kopnycax Rit-
tal..... 2
CeTeBOro 3KpaHa A npeobpasoBaTteniei YacToTbl.......... 78
YCcTponCTBO N1aBHOro nycka 20
0]
®a3 psurartens 41
Oukcaums
BbIXOZHOW YacTOTbl 9,202
4acToTbl 10, 202
OunbTpbI
du/dt 73,96
rapMOHNK 88
Ha Bxoge 73
(OopMunpoBaHue 3agaHuA 29
QYHKLNA TOPMOXKEHNA 40
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X
XapaKrepuctuku
KpPYTALEro MOMeHTa 55
ynpasneHua 57
Lindposoir Bbixop, 56
LUundposbie
BXOAbl 56
BX0oAbl — Knemma X30/1-4 65
BbIXxoAbl — Knemmbl X30/5-7 65
y
Yactota KOMMyTauumn 116,130,153
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®dupma "[laHgocc” He 6epéT Ha cebA HUKaKoN OTBETCTBEHHOCTM 32 BO3MOXHbIE OneyaTKu B KaTanorax, 6poLuopax v Apyrix Buaax neqatHoro matepuana. dGupma "flaHgocc” octaBnaeT
3aco60M NPaBo Ha U3MEHEHUA CBONX NPO/YKTOB 63 Npe/iBapuUTeNbHOr0 U3BELLEHUA. OTO OTHOCUTCA TaKXXE K yKe 3aKa3aHHbLIM NPOAYKTaM Npy YCNOBUK, YTO Takue U3MEHEHUA He MOBMeKyT
nocneayoLMX KOPPEKTUPOBOK Y>Ke COrnacoBaHHbIX cneumdukaumii. Bce Toprosble Mapku B 3TOM MaTepuane ABNAIOTCA COBCTBEHHOCTBIO COOTBETCTBYIOLWMX KOMMaHWiA ”daHdocc”, norotun

”[NaHhocc” ABNAIOTCA TOProBbIMM Mapkamu komnanum “Jaxdoce A/O”. Bece npaBa 3aluiLeHb.
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